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COJEPKAHUE

IMPEAMCIIOBUE
ITPABUJIA OPOPMIJIEHNA KYPCOBOI'O ITPOEKTA

TTIPUMEPHOE COJIEPYKAHUE IMOSIHUTEJILHOM 3AITMCKU KYPCOBOM PABOTEHI
T10 RJIEKTPOCHABXEHWIO TOPHBIX TIPEITPUATUI

METOJANYECKHUE PEKOMEHJIALIMH 110 BbIIIOJIHEHHIO PACUETA .
KYPCOBOU PABOTHI 1O SJIEKTPOCHABXEHUMIO I'OPHBIX ITPEAIIPUATUN

BBEJIEHNE

1 OBIIASI YACTD

2 CIIELIMAJIbHAA YACTD

3 BOITPOCBI TEXHUKU BE3OITACHOCTHU 1 SKCIUIY ATALIMN
OJIEKTPOOBOPYJIOBAHUA
CIIMCOK UCTIOJIbB30OBAHHBIX NCTOYHHUKOB

I[MTPUJIOXXEHUE



INPEAUCJIOBHE

B yueOHoM 1ulaHe cneuuanbHOcTH «TexHuYeckas BSKcIulyaTauus W 0OCIIy)KHBaHUE
AJIEKTPUUYECKOTO U AJIEKTPOMEXaHUYECKOro 0o0OpyJoBaHUS. ['OpHas MPOMBIIIIICHHOCTHY
IpEeJyCMOTpEHa  JUCHMIUIMHA  «DJEKTpPOOOOpyAOBaHME M DJIEKTPOCHAOKEHHE  TOPHBIX
MIPEANPUATHID C BBIIIOJIHEHUEM KypCOBOM pabOTHI.

TpeOoBaHMsl K BBINOJHEHUIO KypCOBOH pPa0bOTBI COOTBETCTBYIOT cTaHAapTy «CHcTeMbl
yIpaBieHUs KAYECTBOM IIOJTOTOBKU CIEL[UAINCTOBY.

Ilenpt0o  KypcoBOro INpPOEKTUPOBAHMS SBIAETCS IMPUOOPETEHUs CTYIEHTaMH OIbITa
CaMOCTOSITENIHOTO pacuyéra M BHIOOpA AJIEKTPOOOOPYAOBAHMS, CHCTEM 3JICKTPOCHAOKEHUS
TOPHBIX IPEANPUATUNA U HABBIKOB M10JIb30BaHMs CIIPABOYHOW M HOPMATUBHOM JIOKyMEHTAIUEH.

Tembl KypcoBBIX pPaOOT JOKHBI COOTBETCTBOBATH OOBEMY TEOPETHUECKUX 3HAHUU H
IPAKTUYECKMX  HABBIKOB, IOJYYEHHBIX CTyJEHTaMH B Ipolecce OOyd4eHus M Ha
IIPOU3BOJICTBEHHON IPAKTUKE, U BKJIIOUYATh BOIIPOCHI, C KOTOPBIMHU CTYAEHTHI MOTYT BCTPETUTHCS
B INPO(QEecCHOHATbHON JESITEeNbHOCTH. 3aJaHue Ha KypcOBOE€ IPOEKTHPOBAHUE JIOJDKHO
BBIJIaBaThCSI B COOTBETCTBHM C OOOPYJOBAHHWEM TOPHOTO MPEANPHUSTHS, HA KOTOPOM CTYJIEHTHI
IPOXOAAT TPOM3BOJCTBEHHYIO IPAaKTHKY, M MOXET BKIOYaTb B ce0s Kak pacuér
AJIEKTPOCHAOKEHUSI ONMPENEeNEHHOTO YYacTKa TPEANpHsTHs, TaKk W pacuy€T W  BBHIOOD
OIpeIeIEHHOTO JIEKTPOOOOPYIOBAHUS.

JlanHnoe mocobue onpenesnser 00bEM, coliepKaHue U TIOPSIIOK BHIIIOJTHEHUSI KyPCOBBIX padoT
[0 JUCLUIUIMHE «DJIEeKTPo0OOpyI0BaHHUE U 3JIEKTPOCHAOKEHHE TOPHBIX IPEATIPUATHI.

B cocraB kypcoBoit pabOThI BXOIAT:

® Pacy€THO-NOSICHUTENIbHAS 3aIKCKa;

e ['paduueckas 4acTh, opopMIIEHHAS B BUJE CXEM, TPa(UKOB, YePTEKEH.

PacuérHo-nosicuutenbHas 3anucka B coorBerctBuu ¢ 'OCT 1.105. nomkHa conepkaTh HE
MeHee 30 — 35 cTpaHuI] MEYaTHOrO TEKCTa, BKIIOYAIOLIETO B CE0S TEXHUYECKUE pacdEThl U
XapaKTEPUCTUKH ITPOEKTUPYEMOT0 000pY10BaHUSI MIIM CUCTEM JICKTPOCHAOXKEHUS.

CtpyKTypa pacu€THO-TIOSICHUTENILHON 3aIIMCKU BKJIIOYAET B ce0sl:

TUTYyJIBHBIN JTUCT;

3aaHue Ha BBIIOJHEHUE KypCOBOTO MPOEKTa (BbIIAETCS MPEIO0IaBaTesIeM);
Copneprxanue paboThI;

BBenenue (kpaTkas XapakTepUCTUKA TOPHOTO MPEANPHUATHS, LIEIH IPOSKTUPOBAHMUS);

e CoxeprxaTenbHas 4yacTh 3alUCKU (HEOOXOAMMBIE pacy€Thl, BHIIIOJHEHHbIE MO pa3/ienaM
CoJIepKaHus);

e (CIHCOK HCIIOJIb30BAHHBIX HCTOUYHUKOB.

PacuérHo-noscHUTENbHAS 3alIMCKA MOXET OBITh BBIIIOJHEHA B KOMIIBIOTEPHOM BUJIE WM OT
pyku Ha iuctax popmata A4. CopeprkaHue pasziesioB pacu€THO-NOSACHUTENLHON 3aIUCKHU J0JIKHO
COOTBETCTBOBATbH COJIEPIKAHUIO Pa3JIEIOB 3a/IaHUS.

I'paduueckas yacTh npeAcTaBiIseT co0ON YepTeku, BolloJHEHHbIe B cooTBeTcTBUU ¢ ECK/]
Ha JiicTax BatMaHa ¢popmara Al WM B 3JIEKTPOHHOM BH/IE.



ITPABUJIA O®POPMJIEHUA KYPCOBOTI'O ITPOEKTA

1) 1% TuCT — TUTYJIBHBIH, He HOMEPYETCS, HO CUMTAETCs 3a TepPBbIil JIHCT.

2) 2% nueT — perieHsus, JMUCT ¢ PaMKOH, 6e3 IITaMIa, He HOMEPYETCs, IpU HOACUETe
CTpaHUIl HE YYUTHIBACTCSI.

3) 3% nuer — 3amaHue, BKJIaABIBAETCS 110CIE TUTYJIBLHOTO JIMCTA, HE HOMEPYETCS, IpU
Mo/ICYETE CTPAHUIL HE YUYUTHIBACTCS, BBIIAETCS MPEIO/IaBaTEIeM.

4) Odopmnenue coaepranus

A) 3% et — comepskaHne HaumHAeTcs co cTpaHunsl Ne2. IlItamm 40x185 MM, paMka
5x5x5x20 MM.

b) Ot paMKu 710 Ha3BaHUs HE MeHee 1 cM.

B) Ha3Banue cneBa ¢ kpacHo# ctpoku, mpudrt 12 wimm 14, (Becb JOKyMEHT, Kpome

TaOJIULl, BBIMOJIHSAETCS OJHUM U TeM ke wmpudToMm). MHTEpBan oAWHApHBIA WM MOIXYTOPHBIM,
nepBasi OyKBa 3ariaBHasi, TOYKa HE CTAaBUTCSI.

I Ot Ha3BaHUs 10 EPEUHUCIICHUS Pa3AesioB HE MeHee 1 cM.

) CrneBa OT paMKH JI0 CIIMCKA KpacHas cTpoka — 15 — 18 Mm.

E) BBenenue, 3akiitoueHue, CHUCOK MUCIOIb30BAHHBIX HCTOYHUKOB HE HOMEPYIOTCS, B
COJIepKaHUU CTaBATCS 0€3 HoMepa, OPSAIKOBBIA Ne CTpaHUIIBI yKa3bIBACTCSI.

K) CnpaBa 10 pamku He meHee 0,5 cwm.

3) [lepeunciienre pa3nenoB U MOAPA3JIEIOB B COACPKaHUM — OYKBBI 3arjaBHBIC U

IIPONMCHBbIE, TOYKHM IIOCJIE€ HAa3BaHMHM HE CTaBATCSA, HAIPOTUB Ha3BaHUS - HOMEp CTPAHULBL,
onuHapHble TpoOenbl. Ha3zBaHWs pa3fenoB W TOAPA3IENIOB JIOJDKHBI OBITh OJUHAKOBBHIMH B
3aJJaHUHU, COZEPKaHUU U B TEKCTE.

n) B mrammie ykassiBaeTcst — Ha3BaHHE TEMBI KypPCOBOTO MTPOEKTA, Ha3BaHUE y4eOHOTO
3agenenus - [AIIOY MO OITIK, umdp npodeccun: KP 3C 13.02.11.51.2019 II3, nposepun
(®.N.0. mnpenopmasarensi), H.xoutp. (®.M.O. pemneHseHta 1o OQOPMIICHHIO TEXHHUYECKOM
nokymeHTtanuu), BbimosHW1 — D.J.O. crymenrta. Jluct 2, nuctoB — oOmiee KOJIMYECTBO
(mocnennuit muct — CNHMCOK MCHOJB30BAaHHBIX HMCTOYHHMKOB), JMCTOB COJEP)KAaHUS MOKET ObITh
HECKOJIbKO, OCTaJbHbIE HOMEpYIOTCS B OOBIYHOM IMOpsIKE, IITaMIl MajleHbKui. B mramme
HA/IMTMCH HE JIOJDKHBI KacaTbes JIMHUHN. PaccTosiHMe OT TeKCTa 10 mTaMma He MeHee — | cM.

5) Ha3BaHue KypcoBoil pabOThl JOKHO ObITH Ha 00JI0XKKE, TUTYJILHOM JIMCTE, B 3aJJaHUH, B
0O0JIBIIOM IITaMIIE.

6) OdopmieHue pasienos:

A) Kaxnpii pasgen HauMHAeTCS C HOBOIO JIMCTAa, Ha3BaHUE C JIEBOW CTOPOHBI €
KpacHO cTpoku, nepBast OykBa Ha3BaHUs 3arjlaBHasi, HOMEp pasjena nepes Ha3BaHueM 0e3 TOUKH,
mocjie Ha3BaHMSA TOYKA HE CTaBHUTCSA, CIpaBa OT Ha3BaHHs YKa3bIBaeTCS HOMEp JHTEPATyphl B
CKOOKax Ha pacCTOSIHUM 3 MM OT paMKH, IOCJ€ Ha3BaHUS OAMHAPHBIM mpoben, Mmojpa3elsl
HayMHAIOTCS ¢ ab3ama (KpacHas CTpoKa), OJMHApHBIA MpoOen, 3aTeM HOMEp M Ha3BaHHUE
MoJIpa3iena, mocie Hero - OAMHAPHBIHN Mpooer.

b) TekcT HaYMHAETCsl ¢ HOBOM CTPOYKH C KPACHOM CTPOKHU.

B) [Ipu BBIMONHEHHMH HEOOXOAUMBIX pacu€ToB NpUBECTH (OpMyJbl pacuéra ¢
eIMHUIIAMHA M3MEPEHHs M TIOSCHEHHMSIMH BCEX OYKBEHHBIX 00O3HAUYeHHWI W mpumep pacuéra 06e3
UCTOJb30BaHUsI OyKBEHHBIX OOO03HaueHHi. DopMmysabl M TpUMEpbl pacuéra pacrojaraTb
nocepeauHe Jucta. OQHOTHITHBIE pacu€Thl HE MPUBOANTH, & PE3YJIbTATHI BHIYHACICHUH CBECTH B
tabmuupbl. [IpuMensiercs ckBo3Has Hymepauus Bcex ¢opmyn. Homep ¢dopmymnsl craButcs B
CKOOKax M pa3Mellaercs cnpasa oT (pOpMyJsIbl HAa paCCTOSIHUM 3 MM OT PaMKH.

I Odopmnenne Tabnuil: Ha3BaHUE CBEPXY, OnmM3Ko K Tabmuie. Ecnu tabnuna oxxa,
OHA HE HOMEPYETCs, €CJIM HECKOIBbKO — odopmisieTcs TakuM oOpa3zom: Tabmmia 1 — Ha3BaHue
TaOaMIBI ¢ MponHucHOM OykBbl. Touka mociie Ha3BaHMs He cTaBUTCsS. Pazmep mpudra Bo Bcex
TabnuLax JO0KEeH OBITh OJMH W TOT K€ (MOXET ObITh MEHbIIE, YeM OCHOBHOM LIPUPT).
PaccrosHue cnpaBa u cieBa oT paMoK He MeHee 3 MM. PaccrosHue 1o tekcta — 1 cm. TaOnuib
MOMEIal0TCs B KOHIIE pa3nena. Hymepanus tabnui ckBo3Hasl.
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) ®opmyJibl, TaOIUIIL, TPAQUKU U YEPTEKU IS pAaCUETHOM 3aMTUCKU BBITIOJIHSIOTCS C
ucnoib3oBanueM cpeacts WORD wunu BBIIOJHSIOTCS Ha MUJUTUMETPOBOM min Oernoii Oymare B
coorBercTBUU ¢ ['OCTom. Ecim  Tabmwuiel, rpadkd W 4YEpPTEXKH 3aHUMAIOT BECh JIUCT, UX
oopMIISIOT B BUAE NMPUIOKEHUH M MOMEMIAIOT B KOHIIE KypcoBoro mpoekta. IIpuBercTByeTcs
BBIIIOJIHEHUE YEPTEKEH U MOSICHUTENBHBIX 3alMCOK B AJIEKTPOHHOM BAapUAHTE C Mpe3eHTauuen
KYpPCOBOTI'O IIPOEKTA.



MMPUMEPHOE COJEPKAHUE IOSTHUTEJILHOM 3AIIMCKH KYPCOBOM PABOTHI
O SJIEKTPOCHABXEHWIO I'OPHBIX ITPEJIITPUATHIA

B 06Bem paboTel KypcoBOii paboTHI MO 3JIEKTPOCHAOKEHHIO TOPHBIX MPEIIPUSITHIA MOT'YT BXOJIUTh
pasiesl:

Beenenue

1 OOwmias yacts

1.1 BbIOOp cxeMbl 3JEKTPOCHAOKEHUS TaHHOTO YYacTKa MPEIIPUSTHS

2 CheuuanpHas 4acTh

2.1 Pacuer ayieKTpUUECKUX HATPYy30K

2.2 BpI60p ymuciia ¥ MOLUTHOCTU CHIJIOBBIX TPaHC(HOPMATOPOB

2.3 Pacuér, BBIOOp 1 IpOBEpKa ceTel HanpshkeHuem 1o 1kB

2.4 Pacyuer KOMIEHCHUPYIOIINX YCTPONCTB

2.5 Omnpenenenue roJoBOro pacxo/ia JEKTPUUECKON IHEPTrUU

2.6 Pacder TOKOB KOPOTKOTO 3aMbIKaHHUS

2.7 Bp100p 1 IpoBepKa AIEKTPUICCKUX CETeH HanpspkeHueM Bhiire | kB

2.8 Br16op u mpoBepKka BEICOKOBOJIBTHOTO 000PYI0BaHUS

2.9 Pacuyer u BBIOOD peneitHOM 3aIIUTHI

2.10 Pacuert 3amumTHOrO 3a3eMIJIEHUA

3 Bomnpocsl TEXHUKHU 0€30MacHOCTH u TEXHUYECKOHN IKCIUTyaTaluu
ANEKTPOOOOPYA0BaAHUS

3.1 Bomnpocsl TeXHUKH 0€30IaCHOCTH MPU IKCIUTyaTallMH 31EKTPooOOpy10BaHUS

3.2 Bomnpochl TEXHUYECKOM IKCILTyaTalluu JIEKTPOOOOPYI0BaAHUS

3axiroueHne

Crnucok UCHoIb30BaHHBIX HICTOYHHKOB

I'paduyeckas yacTs:
JIuct 1 Cxema ynpaBieHus, 3alIUThl U CUTHAJIM3ALUU TPaHC(HOPMATOPHOI MOACTAHIINN
JIuct 2 OnHonuHeHHas cxema JIeKTPOCHa0XKeHNs JaHHOTO yJacTKa MPOU3BOCTBA



METOJUYECKHUE PEKOMEH/JAILIMHA 1O BBIIMNOJHEHUIO PACUETA
KYPCOBOM PABOTBI IO SJIEKTPOCHABXEHUIO T'OPHBIX IPENPUATUI

BBEJIEHUE

Jlath OOmIy:0 XapakTepUCTUKYy TOPHOTO TMPEANPUSATHS U ydacTKa, JUIsi KOTOPOTO
MIPOU3BOJIUTCS PACUET CXEMBI IIEKTPOCHAOKCHHUS.

K ocHOBHBIM XapakTepHCTUKaM Harpy30K OTHOCSATCS:

e HomuHanbHasi aKTUBHAs MOLIHOCTb DJIEKTPONPUEMHUKA Pracn, YKa3bIBaeTCsl B macnopTe
3eKTpooOopyaoBaHus. [[7s1 MHOTOJBHUTAaTENbHBIX JJICKTPONPUEMHHUKOB TI10J] HOMHHAJIBHON
AKTUBHOW  MOIIHOCTbIO  IMOHMMAETCSI CyMMa HOMHMHAJIBHBIX  MOIIHOCTEH  BCEX  €ro
anekTpoaBUrateneid. [yt BBIoopa AJIeKTPOIPUEMHUKOB C MMOBTOPHO-KPATKOBPEMEHHBIM PEKUMOM
paboThl HOMHHANIPHAST AKTUBHAs MOIMHOCTh OmpeaensieTcs s crangaptHoro [IB
3JIEKTPOJIBUTATENIC B Karajorax npu 3agaHHoM [IB B 3aBUCMMOCTH OT MPOAOJIKUTEIBHOCTH
BKJIFOUCHUS 110 popmysie:

l-1B3an,z;au-1

Puom = Pracn - , KBT

I BCTaHLl

e HomuHanbHas peakTUBHASL MOLIHOCTb 3JIEKTPONpUEMHUKA (Q - MHIYKTUBHAS

MOIIIHOCTh JJIEKTPOIIPUEMHHKA, TOTpedssemMas U3 CeTd, cOo 3HaKoM (+) u EMKOoCTHas
MOIIIHOCTh 3JIEKTPONPUEMHHUKA, OT/IlaBaeMasi B CETh, CO 3HAKOM (-) IPU HOMHHAILHOM aKTUBHOMN
MOIIHOCTU Y HOMHUHAJIBHOM  HANpPSKEHUH, UL DJIEKTPONPUEMHUKOB € TOBTOPHO-
KPaTKOBPEMEHHBIM PEKUMOM pabOThI onpeenseTcs st ctanaaptHoro [IB snexTponBurareseii B
KaTayiorax npu 3aganHom [1B B 3aBUCHUMOCTH OT MPOAOIIKUTENHHOCTH BKIIOUEHUS 110 hopMyJIe:

I1B3apan
QHOM = Qnacn A e KBAp
HBCTaHH

® IlonHast MOITHOCTH SJICKTPOINIPUECMHUKA S Ipu HOMMHAJIbHOM aKTUBHOW MOIITHOCTH M
HOMHWHAJIbLHOM HAIPSXKCHUN IJIA 3HeKTpOHpI/IéMHI/IKOB C MOBTOPHO-KPATKOBPEMCHHLIM PCKHUMOM
pa6OTBI ONPCACIIACTCA NI CTAHAAPTHOT'O IIB BHGKTpOﬂBHFaTeHeﬁ B KaTajorax Iipu 3aIaHHOM 11B
B 3aBUCUMOCTH OT IIPOAOJIZKUTCIIBHOCTHU BKIIFOUCHHS 110 cbopMyﬂe:

HBsa/:LaH
Stom = Sracn * [———— , kB-A
HBCTaHH

e Tox I, mporekaromuii B cucTeMax 3J1IeKTPOCHAOKEHHUS, A.



10bIIASA YACTD

1.1 Br100p cxeMbl 3JIeKTPOCHAOKEHUS JAHHOT0 YUACTKA NMPeANPUsATHSA
XapakTepucTrka moTpeduTeNel, onpeeeHne KaTeropuili Ha&KHOCTH dJCKTPOCHAOKEHUS

Karteropuu 31eKTpONPUEMHUKOB

B oTHomennn oOecrniedeHHus HaIEKHOCTH DSJIEKTPOCHAOKEHHS, XapakTepa M TKECTH
MOCTEJCTBUI OT MepepbiBa MUTAHUS TPUEMHHUKU SJIEKTPUYECKON dHepruu, coryiacHo [1YD rnasa
1.2 moapa3nenstoTcsl Ha KaTerOpuu:

- I xareropust — NpUEMHUKH, TIEPEPHIB B ANEKTPOCHAOKEHUN KOTOPBIX MOXKET MOBJIEYH 32
cO0OH OMacHOCTH JUIA KU3HM JIIOJICH MM 3HAYMTENbHBI MaTepUalIbHBIA yIIepO, CBSI3aHHBIN C
MOBPEKIACHIEM 000pYIOBAaHUS, MACCOBBIM OpaKoM MPOAYKIMH WU JUTUTEILHBIM PacCTPOUCTBOM
CJI0’KHOT'0 TEXHOJIOTHYECKOTO npouecca. HenqonycTuM WM 10MyCTUM Ha BPEMsSI aBTOMAaTUYECKOT O
BKJIFOUCHUS PE3EPBA;

- II kareropwss — NPUEMHHMKH, TEPEPHIBBI B JJICKTPOCHAOKEHWHU KOTOPBIX CBs3aH C
CYILIECTBEHHBIM HEJOOTIIYCKOM HPOIYyKLUHH, IPOCTOEM JIFOJI€H, MEXaHU3MOB, MPOMBIIUIEHHOTO
TpaHcnopTta. [lepepsiB B 31eKTpocHaOKEeHUE IOMYyCTHUM Ha Bpemsi pabotel ABP wnm Ha Bpems
BKJIFOUECHUS PE3EpBa ONEPATUBHBIM IIEPCOHAIIOM;

- [II kaTeropust — npuéMHUKH, HE noaxoasume noxd onpenesnenus I u Il kareropuid. JJomkHbI
MMETh B HAJIMYHME CKIIAJICKOHN pe3epB, KOTOPHIN JOIKEH OBITh YCTAHOBJICH B TCUCHUE CYTOK;

XapakTepucTHKA NOoTpedUTEIei
JlaThb KpaTKyIo XapaKTepUCTUKY MOTpeOUTeNel 3aJaHHOT0 yUacTKa IPOU3BOCTBA.

IIpumep:

BenTtunstop sBAsSeTCSs BO3AYXOAYBHOM MAaIIMHOW W MPUMEHSETCA Uil BEHTWISLUU
MPOU3BOJICTBEHHBIX TOMEIIEHUH W JAp. DJEKTPOINPHUBOJ BEHTWIATOpPA XapaKTEepU3yeTcs
PaBHOMEPHOW W NNUTEIHHON Harpy3koil. [Ipu HeOOIBIINX MOITHOCTSIX MOKHO HCHOJB30BaTh A /]
¢ K.3. poropom, a nmpu mommuoctu Bbime 150 kBt xenmatenpHO craButh CJI. Bentunsarop
OTHOCUTCS K ToTpeduTessim [ kareropum.

TpaHcopTép — ATO ANEKTPUUECKOE YCTPOMCTBO, CIIyXkKallee s NEPEMELEHNs TPY30B Ha
HeOombIIMe paccTosHus. [IpuBoA OCyIIecTBISETCS B OCHOBHOM aCHMHXPOHHBIMU JIBUTATENSIMU C
¢da3zapiM poropoMm. PaboTaer B MPOJOMKHUTENLHOM pPEXKUME W OTHOCUTCS K morpedutensm I
KaTeropuH.

Bb100p pona Toka M HANIPSAKEHUS

Br16op Toka

Beibop pona Toka 3aBHUCHUT OT NPUMEHSEMBIX 3JIEKTPOYCTAHOBOK: 3JIEKTPOJBUTATENeH,
TpaHc(hOpMaTOPOB, OCBEILIEHHS U T. 1. U MOXKET ObITh:

- IEPEMEHHBIM TOKOM IIPOMBIIIEHHOM 4acToThl 50 repi;

- TEpEMEHHBIM TOKOM C 4YacTOTOM, OTAMYHOM oT 50 repu A NUTaHWS CHELMAIBHBIX
JBUraTeneil (B 3ToM ciaydae TpeOyroTcs mpeoOdpazoBaTeIbHbIE YCTAHOBKN);

- TIOCTOSHHBIM TOKOM [UIsl THTaHUS CBApOYHBIX YCTAHOBOK, 3JIEKTPOIBUTAaTEseH,
ANEKTPOJIU3HBIX BaHH (B 3TOM Cllydae TpeOYyIOTCs BBIPSIMUTENIbHbBIE YCTAHOBKH).



Br160op HanpspreHus

Bp160p TOr0 MM MHOTO CTAHAAPTHOTO HANPSDKEHUS OIPEEIIseT OCTPOCHUE BCEH CUCTEMBI
INMEKTPOCHAOKEHUS  TMPOMBINUICHHBIX  NPEANPUITHNA. DIEKTPOYCTAHOBKH 10  BEIIMYUHE
HanpspkeHus ObBaroT g0 1000 BombT u cBeimie 1000 BombT. [[Mst yMEHBIICHHS TOTEPb
3JIEKTPOIHEPTUM B ILIEXOBBIX CETAX CIEAYeT INPUMEHSTh HampshkeHue He Huke 380 BOJIBT.
Cucrema 380-220 BOabT (3Be34a C TJIyXO 3a3eMJIEHHON HEUTpaiblo) 1aéT BO3MOXKHOCTH
COBMECTHOTO IIUTAHUs AJIEKTPOJBUTATENIEH U CUCTEM OCBEIICHHUS U UMEET OTHOCUTEIIBHO HU3KOE
HanpspkeHue 220 BOJIBT MEXIY MPOBOAOM M 3eMiI€H. [l nuTaHus MOILIHBIX ABurarenen no 700
KWJIOBATT 1IeJIecO00pa3Ho NpUMEHATh HampsbkeHue 660 BonbT. Ilpu BbiOOpe HampsikeHHs
LIEXOBBIX CETe HEOOXOAUMO YUUTHIBATh TEXHOJIOTHYECKHE 0COOCHHOCTH MTPOU3BO/ICTBA.

Hanpsokenne He Bbie 42 (36 wnu 24 BojbTa) BOJNBT NPUMEHSETCS B IOMELICHUSX C
MOBBIIICHHOM OMACHOCTHIO JIJIsl CTALIMOHAPHOTO MECTHOTO OCBEIICHUS U JUIsl PYYHBIX MTEPEHOCHBIX
CBETUJILHUKOB.

Boibop Hampsokenuss Bbime 1 kB nmpou3BOAMTBCS B 3aBUCUMOCTH  OT  MOIIHOCTHU
ANEKTPOYCTAHOBOK MPEANPHUATHS OJHOBPEMEHHO C BBIOOPOM BCEW CXEMBI AJIEKTPOCHAOKEHHUS.
Jns nuTaHus NOpeanpUsATAR Mallodl MOIIHOCTM M B PacCHpeleNIMTEIbHBIX CETSIX BHYTpPHU
MpEeANpUITHS UCIIOJIb3YyeTcsl HanpsikeHue 6 u 10 kB.

Hanpspxenue 35 kB ucnonb3yeTcst 1y1s1 co31aHus EHTPOB MUTAHUS TIPEANPUIATUN CPEeIHEH
MOIIIHOCTH, €CJIM PACTIPEICTUTEIbHBIC CETH ITUX MPEANPUITHI BBHITIOJHIIOTCS Ha HAIPSKEHHUE 6-
10 kB, a Tak xe A1 AIeKTPOCHA0KEHUSI KPYTHBIX YIANIEHHBIX (5-20 KM) 31€KTpONPHUEMHUKOB Ha
3TO HaIpPsSKEHUE.

CocrasiieHHe cXeMbl JICKTPOCHA0KeHHU sl JAHHOT0 Y4aCTKA NPeNPUsATHS.

CocTaBuTh U OIUCATh CXEMY 3JIEKTPOCHA0XKEHUS TAaHHOI'O ydacTKa npennpuarus. Kaxaprii
U3 TpaHCPOPMATOPOB MOJKIKOYAETCS OT OTAenbHbIX PY-6 kB depe3 BBICOKOBOJIBTHBIE
BBIKJIIOYaTeI. MeX/1y BBICOKOBOJBTHBIMM BBIKIIOYATEISIMA M CHJIOBBIMH TpaHC(HOpMATOpaMH
YCTaHABJIMBAIOTCS TpaHCPOPMATOPHI TOKA (J1Ba C ABYMs BTOPUUHBIMU 00MOTKaMu B (ha3sl A 1 C u
OJIMH C OJIHOM BTOpUYHON 0OMOTKOH B a3y B) m HanpspkeHus 1uisl TUTaHUS ONEpaTUBHBIX IeTen
TpaHcpopMaTOpHOU MmojacTaHIMU. Kaxplil U3 CHIIOBBIX TpaHC(HOPMATOPOB UMEET CBOIO CEKIIHIO
mH PY-0,4 kB, nmoxakitoueHHyro K TpaHcpopMmaTopy uepe3 aBTOMATUYECKUH BBIKIHOYATENb.
CekLuy IIUH COSUHAIOTCS MEXKAY COOON CEKIMOHHBIM pa3beauHuTeNneM. K kaxoi ceKIuu -
J0JDKHA OBITh TOJIKIIOYEHA TIOJIOBMHA o0medl Harpy3ku. YacTh Harpy3ku NPUCOEAMHSETCS
HENOCPEACTBEHHO K CEKLUMU IIWH, OCTalbHAas 4YacTh HArpy3KH MOJKIIIOUYAETCS 4Yepes
pacripenenutenbhble mKkadel. s storo pacnpenenuts Harpy3ku PY-0,4 kB mo Bo3MokHOCTH
PaBHOMEpPHO IO paCHpeNeIUTENbHbIM MIKadaM ¢ MPEAOXPAaHUTENSIMH WIM aBTOMAaTUYECKUMU
BbIKTIOUarensiMu. [lpu BbIOOpe pacmpelnenuTeNbHBIX IIKAaQOB YUUTHIBATh KOJUYECTBO H
MOIIIHOCTh MOTPEOUTENEH U paclpeleisTh UX B COOTBETCTBUH C KOJMYECTBOM MpPEJOXpaHUTeNei
WJIM aBTOMAaTHYECKHUX BBIKJIIOYATENIeH B pacipeeIuTeIbHbIX MKadax.



2CIIEHUAJIBHAS YACTb

2.1 Pacuyer 3JIeKTPHYECKUX HATPY30K

[Ipu ompepeseHUN JJIEKTPUUYECKUX HATPY30K MPEANPUATHI HEOOXOAMMO YUYUTHIBATH
peXHUM pabOTHI, MOIIHOCTH, HAMPSIKEHUE, POJ] TOKA IJIEKTPOIPUEMHHIKOB.

Bce snektponpuéMHHUKH OOBEIUHSAIOTCS B TPYNIbl B 3aBUCUMOCTH OT MHUTAIOIIETO
HaIpSKEHHUS U Ha3HAYCHUS.

Jlns kaxa0U TPYNIIbl ONpPEeAeIsieTCs CyMMapHasi yCTaHOBJICHHAs! MOIIIHOCTh M pacy&THbIE
Harpy3ku — aktTuBHas (kBT), peaktuBHas (kBAp) u monnas (kB-A) momHOCTH.

Jnsa mpeanpuATUd TOPHOW IPOMBINUIEHHOCTH Ui pacyéra Harpy3oK IPUMEHSETC
Meron Kod(dunuenrta crpoca. llpumep pacdyéra HpoM3BOIUTCS HAa MPUMEPE OJHOTUITHBIX
norpeOuTenei.

Hcnonb3yembie HopMyIb:

P, = P, |
1B gur

rjae

Py - akTUBHAsg MOIIHOCTH MOTpPeOuUTENs, pabOTAOIIEr0 B MOBTOPHO- KPATKOBPEMEHHOM
pexuMe, TMpUBEICHHAs K CTAHJAAPTHOMY PEXKHUMY HJIM HOMHUHAlbHAas aKTUBHAas MOIIHOCTh
noTpeduTens, paboTamIlero B CTaHAAPTHOM pekume, KBT;

Py - HOMHMHanbHAs aKTHBHAs MOLIHOCTH OJHOTO OJJIEKTPONPUEMHHUKA (MACHOpPTHBIE
Ja"HHbIe), KBT;

[1Bgur - MPOIOTKUTEIBHOCTD BKJIIOUEHHS (ITaCOPTHBIE JaHHBIE), Yo.

[1Bsazan — 3a1aHHAS IPOIOJKATEIBHOCTD BKIIOUEHUS, %0.

Jlis CBAapOYHBIX MAIIMH W TPaHCOPMATOPOB HOMHUHAJIBHAS AaKTHUBHAs MOIIHOCTH
noTpeduTesns, paboTaroIero B AUTEILHOM pexXuMe, onpeeseTcs no Gopmyie:

HBsaaaH

Py = Sy~ cosq |zeet,

rae

Pun - akTUBHAs MOIIHOCTH MOTpeOUTENs], pabOTaIOIIEero B NOBTOPHO- KPATKOBPEMEHHOM
pexuMe, NPUBEJCHHAs K CTAHAAPTHOMY pEXHMY WJIM HOMHUHAJIBHAs aKTUBHAas MOIIHOCTb
noTpeduTes, paboTarollero B CTaHAApPTHOM pexuMme, KBT;

Si — HOMHMHaJIbHAsE MOILITHOCTh CBAPOYHOM MaIIMHBI WM TpaHcopmaropa (macmopTHbIE
NaHHbIe), B-A;

cos @ — Ko3(p(}UIMEHT MOIIHOCTM CBAapOYHOM MalIMHBI WM TpaHchopmaTopa
(macmopTHBIE TaHHBIE);

[1B¢s.1p - IPOAOIKUTENBHOCTD BKIIOUEHHS (IACIIOPTHBIE TaHHBIE), Y.

[1Bsazan — 3a1aHHAS POJOJKUTEIBHOCTD BKIIIOUEHHUS, Yo.

AKTUBHas MOIIHOCTb TpYNNbl OJHOTHUIIHBIX JJIEKTPOIPUEMHHKOB ¢ yuérom [IB
ompenenseTcs mo Gopmyie:

P,=n-P,,,

rae
Py - akTMBHas MOIIHOCTH IPYNIbI OHOTHUITHBIX 3JEKTPONPUEMHUKOB ¢ yuétoM [IB, kBT;
n - KOJIMYECTBO OJHOTUIIHBIX IEKTPOIPUEMHUKOB B IPYMIIE, IIT.;
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Pin - akTMBHAas MOINHOCTh OJHOTO MOTpeOUTeNsd, paldoTarolmero B HOBTOPHO-
KPaTKOBPEMEHHOM pEXMME, IPUBEACHHAs K CTaHJApPTHOMY pPEXUMY WIM HOMMHAaJbHAs
aKTHBHAS MOIHOCTH MOTPEOUTENsA, pabOTAIOLIET0 B CTAHJAPTHOM peXHUMe, KBT.

AKTuBHas pacy€THas MOLUIHOCTh I'PYIIIbI OAHOTUITHBIX 3JEKTPOIPUEMHUKOB 3a Hauboiiee
3arpy’KeHHYIO0 CMEHY ompeensercs no Gopmyie:

rae

P, - akTuBHas pacuy€THas MOUIHOCTH TPYIIBl OJHOTUIIHBIX 3JIEKTPONPUEMHUKOB 3a
HauOosee 3arpyXeHHy1o cMeny, kBT;

ke - koadduumMeHT crnpoca TPYyIIbl OJHOTUITHBIX SJICKTPONPHEMHUKOB (TaOIWYHBIC
JTAaHHBIE);

Py - akTMBHAs MOIIHOCTB I'PYMNIIBI ONHOTHUIIHBIX JIEKTPONPUEMHUKOB ¢ yuétoM [IB, kBT.

[Ipu oTcyTCcTBHM BelWYUHBI KO3 (ULIMEHTa crpoca B TaOIUIAX €ro MOKHO OMpPENeIUuTh
o ¢hopmyJiam:

JUIss TIOATOTOBHUTENBHBIX M OYMCTHBIX YYaCTKOB INAXT MPH OTCYTCTBHH OJIOKHPOBKHU
ouep&IHOCTH MycKa ABUTraTenel kKodppuuueHT cupoca onpeaensiercs no Gopmysie:

ke = 0,29 + 2

ax
Pn
rue
ke - xo3ddunuent crnpoca I8 NOATOTOBUTENBHBIX M OYMCTHBIX YYacTKOB LIaXT NPHU
OTCYTCTBUHU OJIOKMPOBKHU OUEPEAHOCTHU IIyCKa JBUTATEINICH;
Pi.vax — HOMMHAJIbHAS! MOLITHOCTh HAaUOOJIBILIEr0 AIEKTPOIBUraTENIs U3 JaHHOU Ipynnbl, KBT;
Py - akTMBHAs MOIIHOCTB I'PYMNIIBI OMHOTHUIIHBIX JIEKTPONPUEMHUKOB ¢ yuétoM [IB, kBT.
JUIS TOATOTOBUTENBHBIX M OYMUCTHBIX YYAaCTKOB IIAXT NPH HAIWYUH OJIOKHPOBKHU

04epEMHOCTH IMyCKa JABUTATENCH KOdPDHUIIMEHT cripoca ornpenesieTcs mo hopmyre:
ke = 0,4 o 20w

PeaktuBHass pacdy€THas MOIIHOCTh TPYMIBI OJHOTHITHBIX 3JICKTPONPHUEMHUKOB 3a

HanOosee 3arpyKeHHY0 CMEHY oIpezensiercs no Gopmyie:
Q= B tgo,

rae

Qp- peakTHBHas pacu€THas MOIIHOCTh TPYNIBI OJHOTHUITHBIX 3JIEKTPONPUEMHUKOB 3a
Haubosee 3arpykeHHy1o cMeHy, KBAp;

P, - akTuBHas pacy€THAs MOITHOCTH TPYIIBI OJHOTHITHBIX dJEKTPONPHEMHHUKOB, KBT;

tgq - OTHomleHWE CcHHyca yria caBura ¢a3 MexaAy TOKOM U HampsKEHHEeM K
K03(QPULIHEHTY MOIIHOCTH COS ¢ (peaKTUBHBINH KOIPOUIIMEHT MOIIHOCTH), ONMPEAEISIETCS MO
KO3 PULHEHTY MOIIHOCTHU COS @.

[TonHass pacdyeTHas MOIIHOCTH 3a HamOoyiee 3arpy>KEHHYIO CMEHY OMpEAeNsieTcs IIOo

bopmyre:
Sp = prz +Q%,

Sp- moJiHas pacyeTHas MOUTHOCTH 3a HauboJiee 3arpyKeHHYyI0 cMeHy, KB-A;

rae

P}, - akTuBHas pacy€THas MOLIHOCTh IPYMIBI OJHOTHIIHBIX 3JIEKTPOINPUEMHHUKOB, KBT;
Qp - peakTuBHas pacy€THas MOIIHOCTb TPYIIbI OJHOTHUIHBIX 3JIEKTPONPUEMHHUKOB 3a
cMeHny, kBAp.
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PesynbraThl pacuéra coastcs B Tabaunpsl. Ha [P unu PII ¢ onnHakoBeIMU Harpy3kamu
cocrapisiercss ogHa Taonuna. Eciou IIP umm PIT uMeroT pasHble Harpy3ku, TO Ha KOKIYIO W3
HUX COCTAaBJISIETCS OTHeNbHAasi Tabnuma. B Tabmumy 1 BHOCATCS Harpy3kuw motpeOuteneii, He
powmeamue B [P nnm PII, a takke camu 1P nim PI1. Harpyska ocBeIieH s pOCUMTHIBACTCS OTAEBHO.
[Ipu oTCyTCTBHHM BBICOKOBOJIBTHBIX MOTpeOUTENCH M3 TaOuIel 1 youparoTcs cTpoku « Harpysku
¢ Ucsbnte 1 kB» u «rorona BHu HH».

Tabmuma 1 — Pe3ynbrarhl pacuéra ayekTpudeckux Harpy3ok PY-0,4 kB

n Py, xBr
KOTE
BO ke cos @ Pp Q Sp
oL Br Bap KBA
HavMeHOBAHE AMEKTPONPHEMHHKOB i Prl: HE Pi] Fa &P
M. - = = | Tpyn
mpu€ | mpu€ | npu€ | Il
MH MH MH. | Ipué
KBr. % KBr. M.
KBT.
Harpysxuc Uno 1 kB
Vroro va HH 6e3 ocerrieryst
Ocpernienre
Troro na HH ¢ ocBertienriem
Harpysxuc Ucspize 1 kB
KomreHcar st peak TMBHON MOLITHOCTH
Hroro ¢ komrieHcaryeit
Torepu B Tparcdopmaropax
Hrroro cotepsivul 1 KoMIIeHcALIei
MroronaBHuHH
Tabnuua 2 — Pe3ynbratsl pacuéra snekrpuueckux Harpy3ok P wmu PII
n Py, kBr
KOTE
BO ke Coso Pr Q Sp
a | Pyl® | IIB P, Px g Br B BA
HayveHOBaHVE IMEKTPOIPUEMHIKOB | TIPHE | Tpué 1® I® | mpyn
M. MH | Dpu€ | mpuMm | Il
KBr. MH H pue
% KBr. M.
KBr.

12



2.2 Bpi0op unc/ia 1 MOITHOCTH CHJIOBBIX TPaHcGOpMATOPOB

MoIHOCTh CUJIOBBIX TpaHC(HOPMATOPOB ompeesercs mo Gpopmyse:
Sp.T = ke .L’
1,25:cOS@cp p3s

rmae

Sp.r- pacuérHas MonTHOCTH TpaHchopmaropa, KB-A;

ke — k03 urment cnpoca;

2P, — cymmapHas pacy€THas aKTMBHAas MOINHOCTb BCEX 3JIEKTPONPUEMHHMKOB €
ocemenneM Ha H.H.;

COS cpmsz - CPEOHEB3BEHICHHBIA KOAI(QMUIMEHT MOIIHOCTH 3JICKTPONPHEMHHUKOB,
OIIpeNeNIAeTCS CYMMHUPOBAaHHEM  COS (0 OJHOTHIIHBIX D3JCKTPONPHUEMHUKOB U JICIICHUEM

nonyquHoﬁ CYMMBI Ha KOJIMYCCTBO I'PYIIIT OAHOTHUITHBIX BJIGKTpOHpI/IéMHI/IKOB.

Bribupaercsi TpanchopmMaTop 1o yCIOBHIO:
Sur. > Spar,
rie
Si r.- HOMHUHaJIbHAsA MOILIHOCTh TpaHcopmaTopa, kB-A.
IIpoBepsercst TpaHchopMaTop Ha MEPErpPy30UHYI0 CIOCOOHOCTB!
1,4 - Sur > 0,75 - Sp,

rae
Sp.- cymMaphas pacuérnas mowHocTh Ha H.H. ¢ ocBemenuem, kB-A.

BriOupaercs TpancgopmaTop THIa MOIIIHOCTBIO  Syr
kB-A ¢ mapamerpamu: Pxx = kBT; i  %; Ug %; Pxs kBT (Tabnnunbie
naHHble). s TOPHBIX TPEINPHITHIA, WMEIONMX JJICKTPONPUEMHUKNA TIEPBOW KaTETrOpHH,
HeoOxoauMo OpaTh J1Ba TpaHc(hOopMaTopa, KKkl U3 KOTOPBHIX MOKET HECTH MOJHYIO0 HarpysKy,
N =2 . Jlng noi3eMHbBIX paboT MPUMEHSIOTCS CyXue TpaHCHOPMATOPHI.

Omnpenensiercss GpakTHUECKUI KOAPHUIMEHT 3arpy3KH:

rjae

By - daxkTrueckuit KOOPPUIMEHT 3arpy3Ku;

Sp.- cymmapHas pacué€rHas MomHocTh Ha H.H. ¢ ocBemienuem, kB-A;

Si r.- HOMHUHAJIbHAsE MOIIIHOCTH TpaHcpopmaTopa, KB-A;

N — 9ynci0 TpaHCPOPMATOPOB.

OmnpenenstoTcst aKTUBHBIE M PEaKTHBHbIE IOTEPH MOIIHOCTH B TpaHchopMaTope Io
bopmynam:

APrp =By - Pia + Px) - N,

SH.T .
AQyp=12 (B2 U +in) * N,

rue

APy, - akTUBHBIE TIOTEPU MOILIHOCTH B TpaHchopmaTope, KBT;

AQqp - peakTUBHBIE IOTEPU MOIIHOCTHU B TpaHc(opmaTope, KBAp.

Px; — moTepu MOLTHOCTH KOPOTKOTO 3aMbIKaHUs TpaHchopMaTopa, KBT;
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Pxx — moTepu MOIIHOCTH X0JI0CTOTO X0/1a TpaHchopmaropa, kBT;

Uxs — HalpsbKEeHUE KOPOTKOTO 3aMbIKaHUs TpaHchopmaropa, %o;

ixx — TOK XOJIOCTOTO X0/a Tpanchopmaropa, %;

Be - haxTnueckuit ko3duiment 3arpy3ku Tpancpopmaropa;

Si.r— HOMHHAJIbHAsE MOIITHOCTh BBIOpPAHHOTO TpaHchopmaTopa, KB-A;
N — 4yucia0 TpaHCPOPMATOPOB.

Bbi0op aBTOMaTH4YeCKOro BBIK/JIIOYATENs NMUTAKOIIEH JUHUUA 0T TpaHcdopmaTopa 10
PY-0,4xB
OmnpenensieTcss pacu€THBIN TOK BO BTOPHYHOW 00MOTKE TpaHchopmaropa mo Gopmyre:

I — SH.T
p- \/§'UH s

rue

I, - pacu€THBII TOK BO BTOPHYHOM 00MOTKE TpaHChopmaropa, A;

Ux = 0,4 — HoMHHaJIbHOE HaIpsHKEHUE oTpeduTeneil, kB;

Su.r— HOMHUHaJIBHASE MOIITHOCTH BBIOpAaHHOTO TpaHchopmaTopa, KB-A.

Omnpenensiercs TOK pacLENUTENs] aBTOMAaTHYECKOIO BBIKIKOYATENIS Ha MUTAOLIEH JIMHUU

HU3KOTO0 HalpshkeHus oT Tpancopmatopa 1o PY-0,4 kB no dhopmyne:
Ip.pacu = I_p ,
0,85

rae

Ip pac— TOK paciienuTesnss aBTOMaTUYECKOTO BBIKITFOUaTeNs, A.

BoiOupaercss  aBTomar Tuma ; lupacu . A (TabnuyHBIE HaHHBIE) OT
tparcdopmaropa 10 PY-0,4 kB no ycnoswuto:

IH.pacu 2> Ip.pacu
BriOupatorcs coopHbie mmHbBI 1715 TpanchopmaTopa Al I A (TaGiauvHbBIC

JTAHHBIE)  TI0 YCJIOBHIO:

L>1
rae
L:[— JJINTCIIBHO I[OHYCTI/IMBII\/'I TOK JId OAHHBIX IINH (Ta6J'II/I"IHBIC I[aHHBIC), A
HpOBCpHI-OTCH IIMMHBI HA COOTBCTCTBUC BLI6paHHOMy aBTOMaTy 10 YCJ'IOBI/II-OZ

Ii 2 Tupacn

[IpoBepstoTcs MUHBI HA THHAMUYECKYH0 YCTOMYUBOCTD:
HaubGonbmee yaensaoe ycunue npu tpéxdaznom K3 onpenensiercs mo ¢popmysie:
i2
1 —
f=v3-2107,
rae
f — maubonpiee ynenpHoe ycunue npu tpéxdazaom K3, H/m;
lyx - ynapueiii tok K3, mporekaronmii B muHax, A,(Oepércs u3 pasgena «Pacuér TokoB
KOPOTKOI'O 3aMbIKaHUs AJIs1 JAHHON TOYKH), KA;
a - pacCTOsSTHUE MEeX]ly IIMHAaMU, (mpuHuMaercs paBHeM 0,1-0,5 m), M.
MaxkcuManbHBI  M3TMOAIONINI  MOMEHT, JCHCTBYIOIIMH Ha IIMHY, OIpelIeNsercs 0
dhopmyre:
£12
M= —,
10
rae
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M- MakCUMaJIbHBIA M3TUOAIOIIUA MOMEHT, ACHCTBYIONTUH Ha HMHY, HM;

f — manbounpmee ynensHoe ycwmme mpu Tpéxdaznom K3 , H/m;

| — anuHa nponéra MeXIy ONOPHBIMU H30JIATOPAMHU IMIMHHOW KOHCTPYKLIUHU (MPHHUMACTCS
paBHoOii 3-10m), M.

MOMEHT COTPOTHBIICHUS CEYCHUS ITUHBI OMPEACIISETCS TI0 (hopMyIie:

hZb
W=

rie

W - MOMEHT COMPOTUBJICHUS CEYEHUS IUHbL, CM " ;
b - ToNIMHA IIMHBI, CM;

h - mupuHa mWUHEL, CM.

PacuérHoe HanpshKkeHUE B MaTepHalie IIWH OT U3Truda onpenensercs mno popmyle:
_ M
Gpacu = W D

rue

Opacy - PACUETHOE HAINIPSDKEHUE B MaTepualie IuH oT u3ruba, Mlla.

IIpoBepsroTcs MMHBI HA JUHAMUYECKYIO YCTOMYMBOCTD 110 YCIIOBUIO:

Gron = Opacu,

IZIe Gpon - JOMYCTUMOE HANPSOHKCHHWE B MaTepualieé NIMH OT M3ruba(TabiaudHbIe JaHHEIE),
MIIa.

Br1Ouparotcst onopHbIie U30ATOPHI 7151 COOPHBIX [IMH THITA I10 YCIIOBUIO:

Fron = 0,6 Fpasp > F,

rue

Fion- nomyctumoe ycunume Ha rosioBky usoiaropa, Mlla;

Fpasp — pazpyliaroniiee ycuiue Ha ToJIOBKY U30JiATopa (TabJauyuHble 1aHHbIE).

F — cuna, neicryromas Ha usoiusarop, H.

F=f1,

rjae

F — cuna, neiictByromas Ha uzonstop, H;

| — nauHA MUHEL, M;

f — HaubGonbiee ynenbHoe ycunue npu tpéxdasnom K3, H/m.

Pesynbrathl pacyera u BEIOOpa CBOJSATCS B TAOJIHUILY

Tlonnas [Torepu MouHOCTH
Tum HOMUWHAJIbHAs U@H UHH P p U;c3 Ixx
TpaHchopmaTopa MOIIHOCTb i K3
kBA kB kB kBT kBT % %
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Bp10op yKc/1a 1 MOITHOCTH CHJIOBBIX TPaHCGOPMATOPOB VISl KAPbEPOB

Br16op momnocTu Tpancgopmartopon I'TIII

s tpancdopmaropa ['TII yunTsiBaeTCs Harpy3Ka BCIIOMOTaTeIbHOTO MMPOU3BOACTBA IO
dbopmyie:
Pp=PpBH + Ppun, kBT;

Tak kak Ha Kapbepe UMeeTCs MOTPEOUTENb MEPBOM KaTeropuu — BOA0OTIUB, TO s [ TIIT
MPElyCMAaTPUBACTCS YCTAHOBKA 2-X CUJIOBBIX TPAaHC(HOPMATOPOB, OJMH U3 KOTOPHIX HAXOIUTCS
B pabore, a BTopoit — B pe3epse. C yuerom KII/[ kapbepHBIX 3JEKTPOCETEH U ONTUMATBLHOM
3arpy3ku TpanchopMaTopoB, moTpedHas MomHOCTh Tpancdopmaropa ['TII onpenensiercs mo
dbopmyie:

_ 2P
Ne.c' N Bonr’

Sp.r.rom = kB-A;

rae Nee = 0,94 — KITJ] kappepHbIX ceTel;

Sp.r.rom - pacu€THas MomHOCTH Tpanchopmaropa ['TII, kB-A;

2P, - cymmapHas pacu€THas AaKTHBHas MOLIHOCTb BCEX JJIEKTPONPUEMHUKOB ¢
ocsenlenreMm Ha HH u BH, xBT;

N - gncno Tpanchopmaropos;

Borr= 0,7 — onTuManbeHbI K03 duLmeHT 3arpy3ku tpanchopmaropa ['TIII.

[IpunuMaroTcs .... Tpancopmaropa TUMaA .... ¢ TEXHUYECKUMU JAHHBIMHU: . ....
10 YCJIOBUIO:
Swr. T = Sporrmm;

rae Sy r.romn - HOMHHAJIbHAs MOUTHOCTH Tpanchopmaropa ['TII, kB-A.

[IpoBepsiercst cunoBoit Tpanchopmarop I'TIII Ha mneperpy3odHyro cmocoOHOCTH IO
YCIIOBHIO:

14> Sur>0,75 -3 Sp;

Omnpenensercs pakruueckuit koapdumueHt 3arpy3ku tpanchopmaropa ['TII mo popmyne

(20):

Sp.CKOMl‘l .

Be.rom= ;
Swrrmm

rae PBo.rrom -pakTuueckuit Ko3QGUIUEHT 3arpy3Ku;
Sp.c kom.- CyMMapHas pacuétHas MmomHocTh Ha H.H. u B.H. ¢ yuérom xomnencauuu, kB-A;
Sw r.rom - HOMHHANBHAs MoIHOCTH TpaHcopmaropa ['TII, kB-A.

OnpenensiroTcst  aKTUBHBIE W PEAKTHBHBIE  IMOTEPH  MOUIHOCTH B CHJIOBBIX
tpancpopmaropax ['TIII mo popmynam:
APrprrm = (Bg.rmm® * Pus + Pxx) - N kBT

AQrp.rom = % “ (Bp.rmm® * Uxs + ixx) - N kBAp

rie APrp.rim - aKTUBHBIE TIOTEPU MOIIHOCTH B TpaHcopmaropax ['TII, kBT;

AQqp.roin - peakTUBHBIE TOTEPU MOLTHOCTH B TpaHcopmaropax ['TIIT, kBAp;
Px; - moTepu MoLTHOCTH KOPOTKOTO 3aMbikaHus Tpancpopmatopa ['TII, kBT;
Pxx - MOTepU MOIIHOCTHU X0JI0CTOro X0/a Tpanchopmaropa I'TII, kBT;

Ui - HanpspKeHUE KOPOTKOTO 3aMbikaHus TpaHchopmaropa ['TII, %;

ixx - TOK Xo05octoro xoaa tpancopmaropa ['TIII, %;

Bo.rom - paxTrdeckuii koadduumeHT 3arpy3ku Tpanchopmaropa ['TIII;
Su.r.rrm - HOMMHAIbHAsE MOLTHOCTH BhIOpaHHOT0 Tpanchopmaropa I'TII, kB-A;
N - gncio TpancGpopMaToposB, IIT.
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Bb10op TpancpopmaTopoB 11 OypOBOro CTaHKA
ITo ycnmoBusam pa6otsl ot ogHoit [TIKTII 3anuteiBaeTcs oquH OypoBoii craHok. Torma
notpebHast MOITHOCTH TpaHchopmaTopa [IKTII onpenensiercs mo popmyie:
Py
N-Bonm

[TpuanMaeTcs koMIuieKTHas nepeaBrknas noacranus tTamna [TIKTII ¢ tpancdhopmaropom
THUIA .....: 10 YCIOBUIO:

Sp.T. CBlI =

Sk.r. cir. > Sp.r. o

[IpoBepsieTcst cuitoBoii TpaHcHOpPMATOP HA MEPETPY30YHYIO CIIOCOOHOCTH MO YCIIOBUIO:
1,4 . ZSH.T.B.y. Z 0,75 ZSp/n
Omnpenensercs GpakTuueckuii K03PGUIMEHT 3arpy3ku Tpanchopmaropa o hopmyJie:

Sp.ckomn .

Bo.cpi = ;
Sw.r.CBLI

OnpenenstoTcsi  aKTUBHBIE W PEAKTHBHBIC MOTEPH  MOIIHOCTH B CHJIOBBIX
TpanchopmaTopax .... mo popmyam:
AP st = (Bo.csur® © Pis + Pxx) - N kBT

AQTp.CB]_H = % : (B(b.CBH_[2 “ Uis + ixx) N KBAp

Br100p TpancopmaTopa AJisi 0CBETHTEIbHOH YCTAHOBKH
[To ycnoBusm padotsl ot oxuoi [TIKTII 3anuTeiBaeTcst OcBeTUTENbHAS YCTaHOBKA. Torma
notpebHast MOmHOCTh TpanchopmaTopa [IKTII onpenensiercs mo hopmyiie:
Py
NBopm

[Tpuanmaercsa koMruiekTHas nepeasrkHas noacranius tuna [IKTII ¢ Tpanchopmaropom
THUIA ...: TI0 YCJIOBHIO :

Sproy=

SH.T.OY = Sp.T.OY

IIpoBepsieTcst cuitoBoii TpaHcGoOpMaTop Ha NEPETPY30YHYIO CIIOCOOHOCTH MO YCIIOBUIO:
1,4 - > Surey.>0,75 S,
Omnpenensercs GpakTuueckuii Ko3hHUIMEHT 3arpy3ku Tpancpopmaropa o hopmyre:

Sp.ckomn .

Bo.oy=—""3
H.T.0Y
OmnpenensiroTcst  aKTHUBHBIE W PEAKTHBHBIE TOTEPH  MOIIHOCTH B CHIIOBBIX
Tpancpopmaropax TM®D-100/6 o popmynam :
APrp0v = (By.0v* * Pis + Pxx) - N kBT

Su. .
AQmoy = ﬁ ) ([3cb.0y2 - Uk +1xx) - N kKBAp

Br100p TpanchopMaTopoB AJisi BCIIOMOraTeJIbHbIX Y4aCTKOB

[TpuHuMmaroTcst 1Ba CHIIOBBIX TpaHc(opMaTopa, Tak KakK ecTh Harpy3KH IepBOi KaTeropuu
- orepaTopHasi.

MOITHOCTB CHIIOBOTO TpaHChOopMaTopa orpeaessercs no Gopmyie:

Py
Sprey.= ;
p-TB.Y. )
N.BOHT
r7ie Sprey. - pacu€THasi MOLIHOCTH TpaHchopMmaTopa, KB-A;
>P, - cymmapHas pacu€THas aKTHBHAs MOINHOCTh BCEX OJIEKTPONPUEMHUKOB C

oceemenneM Ha H.H., xBT;
Bonr = 0,7 — onTuManbHbIA K03(GULKEHT 3arpy3Ku TpaHc(hopMaTopa.
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Bribupaercs cuioBoii TpanchopmMaTop THIA ... IO YCIOBHIO:
SH.T.B.y. > Sp.T.B.y

[TpoBepsiercst cuioBoit TpaHchopMaTop Ha MEPETPY30UHYIO CIIOCOOHOCTD MO YCIIOBHUIO:
1,4 - Y Surey.>0,75 3Sp.
Omnpenensiercs pakTrueckuii KO3 GUIMEHT 3arpy3ku 1Mo Gopmyre:

p.CKOMII

PoBy = ;
SH.T.BY
OnpenensiroTcsl aKTUBHBIC M PEAKTUBHBIC MIOTEPH MOIITHOCTH B CHIJIOBOM TpaHC(hopMaTope
o ¢popMynam:
APTp.BY= (B(b.BYz * Pis + Pxx) - N kBt
SH.T .
AQuppy =7 (Bp.sy? - Ugs +ixx) - N kBAp

CymmapHhsbie otepu B Tpanchopmaropax 6/0,4/0,23 onpenenstorcs o Gpopmyiam:

Y AP1p6/0,4 = APrpBy + APrp.cpin + AP0y XBT;
> AQup6/0.4 = AQup. BY T AQup. cbit + AQrp.oy KBT;

BbpIOOp aBTOMATHYECKOTO BBIKIIOYATENS, IIMH W HW30JSITOPOB THTAMOIICH JTUHUH OT
tpanchopmaropa 6/0,4 kB no PY-0,4 kB

Omnpenensiercs pacu€THBIN TOK BO BTOPHUHOM 00MOTKE TpaHcopmaTopa 1o ¢popmyie:

I — Sh.r .
Py

rae Ip - pacy€THbIN TOK BO BTOpUYHON 0OMOTKE TpaHcpopmaTopa, A;
U. - HOMUHAIBHOE HampshKeHue nmorpedurenei, 0,4 kB;
Si.r - HOMHUHAJIbHAsE MOIIIHOCTH BHIOPAHHOTO TpaHcpopmaTopa, KB-A.

OmnpenensieTcsd TOK paclenuTeNs aBTOMaTHYECKOrO BBIKJIIOYATENs] HAa MUTAIOIIEH JIMHUU
HU3KOTO HallpsbKeHHst oT TpaHcopmaropa 10 PY-0,4 kB no ¢popmyse:

Ip |
0,85
TA€ Ip pacy - TOK paclenUTeNs] aBTOMATHYECKOTO BBIKITIOYATEINS, A.

Ip.pacu =

Bribupaercst aBTomMar tumna Jupacn = A ot Tpancdopmaropa 10 PY-0,4 kB no
YCIIOBUIO:
IH.pacu = Ip.pacu

Bribuparotes cOopHbIe MIKHBI U1 TpaHChopMaTopa , = A 110 yCIIOBHIO :

I > Ip;
rae [ - ITuTeIbHO-T0yCTUMBINA TOK VISl JAHHBIX IIIHH, A.

[IpoBepsitoTcs MIMHBI HA COOTBETCTBUE BEIOPAHHOMY aBTOMATY I10 YCJIOBHIO:
Iu > IH.pacu

Pacuér u BBIOOp OCTaNbHBIX aBTOMATOB M IIUH MPOM3BOJUTCS aHAIOTUYHO, PE3yJIbTaThl
pacuéra 1 BIOOpa aBTOMATOB U LIUH NMPUBEJCHBI B TAOIUIIE . ....
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Tabnuna ....- Pesynbrarsl pacuéra u Beibopa aBTomatoB u muH juist HH TTIKTII

MecTto Tum TpaHc-a Su. mxrm, | Ip,A Ip.pacu, A Tipac, A Tore.,KA Tun LA Mapka
YCTaHOBKHU BA apToMara IITUHBI
[IKTII BY

[KTII CBII

[IKTII OY

[Tposepsitores mmael HH ITKTIT BY Ha nuHamuyeckyro yCTOMYMBOCTb.
HaubGonpmee ycumme mnpu T1péxdasnom K3, co3maBaemMoe TPOXOISAIIAM — 4Yepe3
HIMHOIIPOBOJ, MaKCUMAJIbHBIM TOKOM, KOTOPOE€ MCIBITHIBACT cpeAHss ¢aza, onpeensercs o

bopmye:
F= 176+ 107%

rae F - nanGonbiee ycunue npu tpéxdaznom K3, kre;
lyx - yaapusIil Tok K3, nporekaronuii B mmHax, KA;
| - anuHa nposnéra Mexay ONOPHBIMHU M30JIITOPAMH IIMHHOM KOHCTPYKIMHU. CM;
a - pacCTOsTHUE MEXKIY LIMHAMMU, CM.

MakcumanbHbli M3THOAIOIMMUA MOMEHT, JACUCTBYIOIIMI Ha WIMHY, OMNpPEIEISeTCs II0
bopmye:

M=F-I;

rae M- MakcUMalbHBIN U3rH0AONINil MOMEHT, IEHCTBYIOIUN Ha MIUHY, KIC'CM;

F - mauGomnemiee ycmime npu tpéxdazaom K3, kre;

| - anuHa mpoaéra MEeXAY ONOPHBIMU M30JSTOPAMH IIMHHON KOHCTPYKIUU (IPUHUMAETCS
pasaoii 200 - 500 cm), cm.

MOMEHT COTPOTHBIICHHS CEUSHHSI ITMHBI ONpeenseTcs mo hopmyIe:
h% b
W= ot
rae W - MOMEHT CONPOTHBIICHUS CEYEHHs IIMHEL, CM°;

b - TONIIMHA HIMHEL, CM;
h - mupuHa MUHEL, CM.

Pacuérnoe HanpspkeHre B MaTepualie MIMH OT U3ruda onpeenseTcs mo GopMmye:
— M .
Gpaca = W D
IJI€ Gpacy - PACYETHOE HATIPSKEHHE B MaTepUale MHH OT U3ruba, Kre/cm?.

HpOBCp}IIOTCH IIWHBI HA TUHAMHWYCCKYHO YCTOﬁqHBOCTB 110 YCJIOBHIO:

Gon = GOpacu,

TAC Opon - AOIMYCTUMOC HAIIPSP)KCHUEC B MAaTCPHUAJIC TIIUH OT I/ISFI/I63., KFC/CMz.

Bri6upatoTcs onopHble H30IATOPEI A1l COOPHBIX LIMH THUIIA
Fpasp = kre, U o 1 kB o ycnosuro:

F;[()r[ = 0,6 : Fpa3p > F,
rae Fion - JOMMycTHMOE ycHiiie Ha TOJIOBKY HM30J5TOPa, KIC;
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Fpasp - paspymiaromiee ycuine Ha TOJIOBKY HU30JISTOpa, KI'c, (CIpPaBOYHbIC JaHHBIC);
F - mnauGonbmee ycunue npu Tpéxdasnom K3, co3maBaemMoe NpOXOIAIIMM uepes3
IIMHOIIPOBOJ] MAKCUMAJIbHBIM TOKOM, KIC.

[IpoBepka OCTaNbHBIX IIMH U BBIOOP H30JSTOPOB MPOM3BOAMUTCS AHAIOTHYHO, PE3YJIHTATHI
MIPOBEPKH LIMH U BBIOOPA U30JIATOPOB CBOJATCS B TAOJHILY.

2.3 Pacuyer KOMIIEHCHPYIOLIUX YCTPOICTB

KoMmnencupyromue ycTpoHcTBa MOIYT IOAKIIOYATBCA KAk K  BBICOKOHM CTOPOHE
Tpanchopmaropa, Tak W K HHU3KOH. Ilpu pacuére m BbIOOpEe KOMIIEHCHPYIOIIUX YCTPOMCTB
HE00XOMMO yUUTBIBATh CIIOCOO UX MOJKIFOYEHUS.

Hcnonb3yemsle GopMyIIbl:

PacuérHast TpeOyemasi peakTHBHAs MOIHOCTb, HeoOXoauMasi Ui IOBBIIIEHUS COS @
onpenensercs mo Gopmyie:

Qpax = 00" 2 Pp (tg Pep.pan — tg P1),

rie

Qp.ax — pacuéTHas TpeOyemasi peakTUBHAsI MOIIHOCTh, HEOOXOMMast ISl IOBBIIIECHHS COS @,
kBAp;

> Pp - cymmapHast pacuéTHas akTUBHAsI MOILHOCTh BCEX MOTpedurenei, kBT;

tg Qcprss — CPEIHEB3BEILICHHBIH PEAKTUBHBIA KO3(D(PULUMEHT MOIIHOCTU MNpHU 3aJaHHON
Harpyske;

tg @ 1 — TpeOyemMblli peakTHUBHBIH KOA(PPHUIHMEHT MOITHOCTH. Tpedyemblii KOd(pPHUIHEHT
PEaKTUBHBIN MOIIHOCTH tg(P1 onperenseTcs o KodppuuueHTy MouHocTH cos ¢ = 0,96 — 0,99;

o — Ko3(p(UIMEHT, BBOAMMBIN B pacdy€T ¢ MLeIbl0 yuéTa KOMIIEHCALlUW PEaKTHBHOM
MOIITHOCTH CUHXPOHHBIMM JIBUTATENAMH, IpU uX Haauuuu o = 0,9. [Ip1 oTCYyTCTBMM CHHXPOHHBIX
nBuraresei o = 1.

Omnpenensiercs 4UCI0 KOHJICHCATOPOB Ha Bce TPHU (asbl 1o Gpopmyiie:

Qp.ix

2>
[ Unom
Quom.1 KKy

Ukiom.xxy

Nk =

rue

Nk - YACJIO KOHAEHCATOPOB Ha BCE TPH (a3bl, IIT.;

Qp.nx — pacuéTHas TpedyeMasi peakTUBHAsI MOILIIHOCTb, HEOOXOMas /1J1s TIOBBIIIEHHUS COS ¢,
kBAp;

Quom.1 kcy — HOMHHAIIBHASI MOLIIHOCT OJJHOTO KOH/IeHCaTopa, KBAp;

U ;o - HOMMHAJIBHOE HAIPsKEHUE CETH, KB;

Usiomxxy — Pabouee HampsuKeHne KoHziencaropa, kB.

Boibupaercs Oarapest Tuma Qrxxy kBAp, Onwxkaiimas 1o

MOIITHOCTH K Pac4€THON pEaKTUBHON MOITHOCTHA KOMIIEHCUPYIOIIETO YCTPOMCTBA.
Pacu€tHass MOIIHOCTE C YYETOM KOMIIEHCUPYIOLIETO YCTPOMCTBA OIPEAEHAETCsS 10

bopmye:

SP C HKKY .~ \/ZPIZ) + (ZQp - QH.KKy)Z s
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rae

S p ¢ wxky — paCUETHASI MOILTHOCTH C YYETOM KOMIIEHCUPYIOIIETO YCTPOiicTBa, KB-A;

ZPIZ, - cyMMapHas pacu€THasi aKTHBHas MOULIHOCTh BceX moTpedurteneii 3a Haubolee
3arpy>KeHHYI0 CMeHY, KBT;

20Qp - cymMapHas pacu€THas peaKkTHBHAas MOIIHOCTb BCEX MOTpeOuTenel 3a Haubosee
3arpyKeHHYI0 cMeHy, KBAp;

Qu.xxy - HOMHMHAJIbHAS PEAKTUBHAS MOILIHOCTh BHIOpaHHOMU Oarapeu, KBAp.

Omnpenensiercs hakTruueckuii KO3 UIMEHT 3arpy3Ku ¢ Y4ETOM KOMIEHCAUU 110 popMyIie:

B — Sp.C.H.KKy
¢.c.xomI —SH.T'N .

rue

S p ¢ mxxy — paCu€THAs MOLUTHOCTD C YYETOM KOMIIEHCUPYIOIIETO YCTPOIiCTBa, KB-A;
Sy - HOMHHAaJIbHAs MOLIHOCTH BEIOpaHHOTO TpaHchopmaropa, KB-A;

N — yucio TpaHcpOpMaTopoB, HIT.

OHpeﬂeHHeTCH TOK paCOCIIUTCIIA aBTOMATa Ha HI/ITaI'OH_[eﬁ JIMHUMH 110 (1)OpMy.]'Ie:
QH.KKy

\/§.UH i

I pacy = 1,3 °
rae
I, pacy~ TOK pacuenurens apromara, A;
U,.on - HOMMHAQIIBHOE HaIpsiKEHUE CeTH, KB;
Qy.xxy - HOMHMHAJIbHAS PEAKTUBHAS MOLIHOCTh BHIOpaHHOM Oarapeu, KBAp.

Bribupaercs aBromar Tuna Lit.pacu A 110 yCJIOBUIO:
IH.pacu > Ip.pacu
Boi6upatorcs muHbI U1 MUTaHUS BbIOpaHHOU Oarapen tuma Al Iw 1o
YCIIOBUIO:

I)lﬂ 2 Ip9

rzie pacu€THBIN TOK orpesensercs no Gpopmyie:
I,= Qusay ,
V3-Uy

riae

I pacy~ TOK pacuenuTens apromara, A;

U,.on - HOMMHAIIBHOE HaIpsiKEHUE CeTH, KB;

Qui.xxy - HOMHMHAIIbHAS PEAKTUBHAS MOIIHOCTH BHIOpaHHOM Oarapeu, KBAp.

[IpoBepsitoTcs IMIMHBI HA COOTBETCTBUE BEIOPAHHOMY aBTOMATY IO YCIOBHUIO:

Lin > IH.pacu

Omnpenensiercs  BeIMYMHA  pa3psAAHOTO  CONPOTHBIEHUS B TOM  CiIy4ae, €cCld
KOMIICHCHPYIOIIEE YCTPOMCTBO MOJKIIOYAETCA K BBICOKOBOJIBTHOMY PVY-6 kB nnu PY-10 kB no
dhopmyre:

_ UZ10°
Rpa3 -

s
QH.KKy

rjae

Rpas - BETMUMHA PaspsiIHOTO COMPOTHBIICHHS, OM;

Uy — HOMUHaJIbHOE HanpsKeHHE Ha BBICOKOBOJIBTHOM 00MOTKe TpaHcpopmaTopa, kKB;
Qu.xxy - HOMHMHAJIbHAS PEAKTUBHAS MOIIHOCTh BHIOpaHHOM Oarapeu, KBAp.
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Pe3ynbratel pacuera u BbIOOpa CBOASTCS B TAOJIHUILY.

MecTo ycTaHOBKH Queey tr tppecu b pac fore THII aBTOMATA b Mapka muHbI
kBAp A A A KA A
PVY-6 kB
PVY-0,4xB
[IKTII CbII
[IKTIT OY
24 Pacuért, BbI00p M IpoBepKa ceTeii Hanpsi:keHueM 10 1kB

Pacuér, BbIOOp M mIpOBepKy ceTell HampspKeHUEM 10 1kB BhINONHSIETCS B COOTBETCTBUU CO
CXEMOi1 ANIeKTPOCHA0KEHHSI JAHHOTO yyacTKa npeanpusitus. Beibop snekrpocereit ot PY- 0,4 kB

70 TIOTPEOUTEINICH, MOAKIIOUYEHHBIX HEMOCpPeACTBEHHO K muHam PY- 0,4 kB, mpousBogutcst B

3aBUCHUMOCTH OT THUIIA HOTpe6I/IT€JI$I.

Bbi0op 3nekrpocereit ot PY - 0,4 kB g0 3iexkrpoasuraresieii (B ToM ciay4ae, eciau

3JIEKTPOJABHUIaTe/ b IPUCOEIMHSIETCS HEMOCPeICTBEHHO K CeKIIMHU IINH)
Pacu€rHblil TOK 37€KTpOABUTATENS OMpenesieTcs no popmyIe:

= ——¢
P 3Uycosem’

rae

I, - pacy€THBI TOK IEKTpOABUTATENS, A

PH — HOMUHaJIbHAsA MOIHOCTb 2JIEKTPOABUTATENS, KBT;

n - KIIJI anekrponsuraresns;

Ux = 0,4 - HoMuHaNbHOE HarpsiKeHue, KB;

cos ¢ — KOOPPUIUEHT MOIITHOCTH JIEKTPOABUTATEIIS.

Ormpenensercst TOK paclenuTelis aBToMara 1mo ¢popmyie:
Ippacu =1,1" Ip,

rae

Ip pacu — PAaCUETHBIN TOK pacLEIUTENS aBTOMATa, A;

Iy - pac4€THBIN TOK EKTPOABUTATENS, A;

Bribupaercs aBromar Tuna , | mpacu A, Torc A 110 yCJIOBHIO:

IH.pacu > Ip.pacu
HpOBepHeTCH aBTOMAT Ha JIEUCTBHE TOKOB K.3. IO YCIIOBUIO:
Lore > k- Inycr(,
rac
Tore — TOK OTCEUKH BLI6paHHOFO aBToOMara, A;
InyCK - HYCKOBOﬁ TOK JJICKTPOABUTATCIIA, A.

k — KO>(pUIMEHT, YyYMUTBHIBAIOLUIMI BHJ pacUEnUTeIs] M BO3MOXHBIM pa3zdpoc Toka

cpabaTbIBaHUS OTHOCUTENBHO ycTaBku, k = 1,5-2,2.
[TyckoBO#i TOK 3JIEKTPOBUTATENS ONpeAesieTcs mo hopmyie:

Il‘[yCK: Kn IH.CT,
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rae

Inycx - MYCKOBOM TOK 3JIEKTPOABUraTeNs, A;

ki - KpaTHOCTP TYCKOBOIO TOKa (IS ACHHXPOHHBIX OJEKTPOJBUTATENEH C
KOPOTKO3aMKHYTBIM POTOPOM

ke = 5,5 +7 B 3aBHCMMOCTM OT YCIOBHW ITycKa [BUTATeNs, IS ACHHXPOHHBIX
aJIeKTpoABUTaTesiel ¢ ¢pasHbiM poTopoMm ky = 2);

[i.cr— HOMMHAJIBHBIN TOK CTAaTOpA JIEKTPOJABUraTens, A.

BriOupaetcs kabens Mmapku I A 10 yCJIOBHIO:
Li>1p
[TpoBepsieTcst kabenlb Ha COOTBETCTBHE BEIOPAHHOTO aBTOMATA IO YCIOBHIO:
IH.paCH Z I,u

Br100p 31exkTpocereii ot PY - 0,4 kB 10 cBapouHnoro rpancgopmaropa

Omnpenensiercss pacuy€THBIA TOK MHTAIONICH JIMHUM CBapOYHOrO TpaHCPopmaropa Iio
bopmye:
Su

\/E'UH >

I, =

rie

Iy - pacu€THbIl TOK NUTAIOLIEH JIMHUU CBAPOYHOI0 TpaHchopMaTopa, A;

Si — HOMHMHAaJIbHAs! MOLTHOCTB OJIHOTO CBApOYHOT0 TpaHchopMaTopa, KB-A;

U, — HOMHHAJIBHOE HANPsHKEHHE TIEPBUYHON 0OMOTKH CBapOYHOTO TpaHchopmaropa, B.

Omnpenensiercss pacyE€THBIM TOK paclENnuTeNs aBTOMaTa MUTAIOIIEH JIMHUM CBapO4HOTO
TpaHcdopmaropa 1o Gpopmyie:

Ippacu=1,1" I,

rie

Ip pacu - pacUETHBIN TOK paclenuTeNs aBTOMarTa, A;

I, - pacu€rHbIil TOK NUTAIOLIEH JTMHUU CBAPOYHOT0O TpaHchopmaropa, A.

Bri6upaercs aBTomar Tuna Lt pacn A 110 yCJIOBUIO:
IH-pacu > Ip.pacu
Bribupaercs kabenb Mapku Iy A 110 yCII0BHIO:
L=z

ITpoBepsiercs kabenb Ha COOTBETCTBHE BEIOPAHHOTO aBTOMATA 110 YCIIOBHIO:
In 2 ks IH.pacu 5

rue

[ — nnuTenbHO 1OMYyCTUMBINM TOK BEIOpaHHOTO Kabest, A;

K; = 1,3 — koaddunumeHT 3anaca;

Ip pacu - PACUETHBIN TOK pacLEIUTENS aBTOMATa, A.

Br100p 371exTpocereii ot PY - 0,4 kB 10 cOopok ocBemenusi (Ha KakI0i CeKUMU IIMH
10 OJIHOI cOOpPKe OCBelIeHMS)

Ucnons3yembie GopMyIIbl:
Omnpenensercst pacyETHBIN TOK MUTAIOIIEH JIMHUHA COOPKHU OCBEIICHHS 110 popmyiie:
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I, = —Puocr
V3:U,cosg’

rje

I, - pacu€THBII TOK MUTAIOIIEH TUHIUN COOPKU OCBEIIEHUs, A;

Piocs - MOITHOCTH OJTHOM cOOpKHU ocBemeHus, Y Py = Pocs/2, KBT;

U,,- HOMUHaAJIBLHOE HAMPSDKEHUE OCBEIeHUs, KB;

coS@ — K03((HUIIMEHT MOITHOCTU OCBEIICHHUS.

PaccunThiBaeTcs TOK paclenurTesiss aBTOMara IMHUTAIOIICH JIMHHUM COOPKH OCBEIICHUS TI0
dhopmyie:

I =
p-pactt 4 g5 2

rae

Ip pacu - pacu€THBIN TOK pacleNUTENs aBTOMATa IUTAIOIIEH TMHUM COOPKU OCBEILEHUS, A;

I, - pacu€THbI TOK NUTAIOLIEH JIMHUU COOPKH OCBELICHUS, A

BriOupaercst aBToMar Tumna L pacn A 110 yCIIOBHIO:
IH-pacu = Ip.pacu
BriOupaercs kabenbp MapKu L A 110 yCIoBHIO:
Li> 1

[IpoBepsieTcst kabenb Ha COOTBETCTBHE BHIOPAHHOTO aBTOMATa 0 YCIOBHIO:
[i=2x; - IH.pacH )
rae
I - nTUTENHHO TOMYCTUMBINM TOK BBIOPAHHOTO Kabeis, A;
Ip pacu - pacY€THBIN TOK pacuienuTess aBTOMaTa MUTAIOIIEH JIMHUYA COOPKU OCBELICHUS, A;
K; — Koo puimeHT 3armaca, paBHbIi 1,3.

Bbi10op aaexTpocereii ot PY - 0,4 kB 1o pacnpeneaunreabnbix nyHkrosB PIT noau LHIP
Pacuernsriit Tok nutatomieit uanu PIT win 1P onpenensiercs mo popmyie:

= 2
p \/§'UH b

rjae
I, — pacuernslit Tok nuTatoieit auauK PII nnu 1P npu HopManbHOM pexkume paboThl, A;
>Sp - cymmapHas pacueTHass MoimHocTh norpeoduteneid PII wnmm P (cymma mourHocTen
notpedurenel, Bxonamux B fanabiid PII), kB-A;
Ux = 0,4 - HOMHHaIbHOE HaNpsDKEeHueE, KB.
PacuerHbIil TOK pacuenurens asromara nurarouiel auauu PIT wim IHIP onpenensercs mo

bopmye:

I

Ip.pacu =P
0,85

rie

Ip pacu - paCUETHBIN TOK pacLEIUTEN aBTOMATa, A.

Bri6upaercs aBTomar Tuna Lt pacn A 110 yCIIOBHIO:

IH.pacu > Ip.pacu,
rac
IH.pacu - HOMMHAJIBbHBIN TOK pacuenuTeiid apToMaTa 1o Karajory, A.

[IpoBepsieTcst aBToMat Ha nelictBue TokoB K.3. o ycnosuio:
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Lore > k- Ir[yCK,
rae
Iore — TOK OTCEYKM BBIOPAHHOTO aBTOMATa, A;
Inyex -, npoxomsaumii 4epe3 nurapomyro JuHAo P wmm PII npum mycke
ANEKTPOOOOPYyIOBaHUS, A;
k — xodQduinueHt, yduThIBAIOUIMII BUJ pacLENUTeNsi M BO3MOXHBIM pa3dpoc Toka
cpabaTbIBaHMsI OTHOCUTENBHO ycTaBkH, k = 1,5-2,2.
[TyckoBoii TOK, mnpoxoasmui yepe3 nutaromy JjguHuto P wim PII npu mycke
ANEKTPOOOOPYI0BaHUS, OIIpeieseTcs o popmyIie:
IHyCK= Kn* Ip,
rae
Inyex - IyCKOBOM TOK, Ipoxoasmuii yepe3 nuraromyro jymHuio P mmm PII npu mycke
ANEKTPOOOOPYyIOBaHUS, A;
Kn =5,5 — 7 - koaddunument nmycka st A/l ¢ K3 poropowm;
I, — pacuertnsiit Tok nutatomieit auHuK PI1 unu HIP npu HopManbHOM pexume paboThl, A.

Bri6upaercs kabenb MapKu 3 In A 10 yCIIOBHIO:
L=

rae

I - ATUTENBHBIN TOMYCTUMBINA TOK KaOCIIbHOH JIMHUY, A.

[TpoBepsieTcs kabellb Ha COOTBETCTBHE BRIOPAHHOTO aBTOMATA 10 YCIOBHIO:
In >Ks® Iﬂ.pacu 5

TIe

K3 - KOO PHUITMEHT 3a1uThI, Ks=1.

AHAJIOTUYHO PacCUMTHIBAIOTCS OCTaIbHbIE TOTpeOuTENH, MoAKI0YEHHBIEe K PY — 0,4 kB.
Pe3ynbTarsl pac4€ToB CBOAATCA B TaOIUILY.

Tabnuna 3 — Pacuér cereit Hanpsixenus ot PY — 0,4 kB

HaumenoBanue Py I | - | — Iy Towe: Tun Iy Mapka 1 ceveHye Kadert,
DIIEKTPONIPUEMHH KBr A A A A A aBromara | A MV
KOB

Bui10op saextpocereii ot PII niu P 1o norpedureneii
PacueTHblil TOK NUTAaOMIEN JIMHUU 3JIEKTPOIPUEMHHUKOB TP HOPMaJIbHOM PEXUME pabOThI

ompenenseTcs mo Gopmyie:
"

rae

Ip - pacdyeTHbBIl TOK NUTAOUIEW JUHUM 3JIEKTPONPUEMHUKOB NP HOPMAJIbHOM PEXKHUME
paboThl, A;

P - pacueTHast MOITHOCTB JaHHOTO OTpeduTens, KBT;

Uk - HOMUHAJIBHOE HANpsKeHne, KB.

PacueTHpiii TOK pacuenuTens aBTOMaTa IMHUTAKOLIEH JMHUM  JJIEKTPONPHUEMHHUKOB

ompenenseTcs mo Gopmyie:
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I =_P
p-pactt =4 g5 2
rae

Ip pacu - pacueTHBIN TOK paclenUTeNs aBToMara, A.

BriOupaercst aBToMar Tumna 5 Tn.pacn A 10 YCIIOBHIO:

IH.pacu = Ip.pacu,

rue
Lit.pacy - HOMMHAJIBHBINA TOK PAaCUEIUTEI aBTOMATA 10 KaTaJlory, A.
IIpoBepsieTcss aBTOMAT Ha IEHCTBUE TOKOB K.3.:

IOTC > 1,25 : Inycnc,
rae
Iore — TOK cpabaTbIBaHUsl OTCEYKH aBTOMATA IPU K.3., A;
1€ lnycx - MyCKOBOM TOK ABUraTes, A.

[TyckoBoii TOK ABUraTeNs onpeaensercs no Gopmyre:
Liyex = Ku* Ip,
rae
Ku = 5,5 — 7 - xoodpdunuent nycka ansa AJl ¢ K3 poropom, kn = 2 nnsg Al ¢ pa3ubim
pPOTOpOM.
Bribupaercs kabenb MapKu ; In A 110 yCJIOBHIO:
L=

rae

I - AMUTENbHBIN TOMYCTUMBINM TOK KaOeNbHOM TMHUY, A.

[IpoBepsieTcst kabenb HAa COOTBETCTBHE BHIOPAHHOTO aBTOMATa 0 YCIOBHIO:
I}l >Ks® IH.pacu .

rae

K3 - KOO(QQUIIUEHT 3aIlUThl, K;=1.

AHaNOrMYHO PaCCUUTHIBAIOTCS OCTalbHbIE TOTpeOuTeNH, noakitouéHusle K [P nmm PII.

PesynbTatsl pacuéroB cBoasatrcs B Tabnuiy. g P wium PII ¢ onuHakoBeIMM Harpyskamu
cocraBisieTcst oaHa Tabnuua, s P umu PII, mmeromume pasnuyHble Harpy3ku, TaOJIUIbI
COCTaBJIAOTCA Ha Kaxaoe PII.

Tabnuua 4 — Pacuér cereit Hanpspkenust ot P wnn PIT

HaumenoBanue Py L | - - - Lo Tun I Mapxka u ceueHue
3JEKTPONPUEMHHI KBt A A A A A aBTOMa A Kabes, Mm>
KOB Ta

B tom ciyuae, ecnu BBIOMpAIOTCS paclpeenuTeNbHble MKapbl ¢ MPeIOXPaHUTEIIMH IS
MAQJIOMOIIHBIX TMOTpeduTenel, pacuér u BbIOOp anmekrpocereir or IP no morpebureneit
IIPOU3BOJUTCS B CIEAYIOIIEM IOPAIKE:

Omnpenensercst pacCYETHBIN TOK MUTAIOICH JIMHUM JIEKTPONPUEMHHUKOB TI0 opMyIie:

I = —2
P 3Uycospm

rac
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I, - pacuéTtHbIi TOK, A;
Ux = 0,4 xB, HoMHHanbHOE HaIIPSHKEHUE AIIEKTPONPUEMHUKOB, KB;
Py - HOMUHaNBbHASA MOIIHOCTD AIEKTPONPUEMHHUKA, KBT;
cosP — K03 GUIMEHT MOIIHOCTHU 3JIEKTPOIPUEMHHKA.
Omnpenensiercs MyCKOBOW TOK 3JIEKTPOIIPUEMHUKA 110 hopMyIIe:
Inycx =Ky Ip,
rue
Ku =5 — 7 - koo durment mycka ains AJl ¢ K3 poropom, ky = 2 mnst AJl ¢ pa3HBEIM poTOpOM.
Tok rTaBKoO# BCTaBKH MPEJOXPAHUTENS OnpeenseTcs mno Gopmyie:

_ I11yc1<
IHJ‘I B 5
(04

rae

lins - TOK MJIaBKOM BCTaBKU IIPEIOXPAHUTENS, A;

o — kK03 PuIHMEeHT meperpy3Ku, 3aBUCIINA OT YCIOBHN ITyCKa 3JIEKTPOOOOPYIOBAHHMS, IS
ACMHXPOHHBIX JIBUraTesied Mpu JETKUX YCIOBUSX MycKa o =2,5; MpH TSKENBIX YCIOBUAX ITyCKa o
=1,6 — 2;

[pycx - TyCKOBO# TOK 3JIEKTPONPUEMHHUKA, A.

BriOupaercs miaBkuii mpeIoXpaHUTENb THIIA I wnser. A 1o ycnoButo:
IH.HH.B 2 I.J'JJ'I.BCT
Bribupaercs kabenbp MapKu I A 110 yCIJIOBUIO:
Iz[ Z Il'[J'[.B

[TpoBepsieTcs kabenlb Ha COOTBETCTBHE BRIOPAHHOTO MPEAOXPAHUTEIS 110 YCIIOBHIO:
Iz{ > k3 : IH LB »
rae
k; — k03 puLMeHT 3aUThI, 3aBUCALINNA OT XapaKkTepa Harpy3kH, pyu MOCTOSIHHOM Harpyske
k; =0,33.

AHaJIOTUYHO PaCCYMTHIBAIOTCS OCTaIbHbIE MOTPeOUTENH, MOAKII0YEHHBIE K [1IP.
Pe3ynbTarsl pac4€ToB cBOAATCA B TAOIUILY.

Tabnuma 5 — Pesynbrarsl pacuéra cereit Hanpsikenus ot 1P

HaunmenoBanune Py L - -  — Tym I, Mapran
moTpeOuTeNeH KBr A A A A TPCTIOXPAHATEIIT | A CEHICHIIE KAOEIT, MM
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2.5 OmnpeaesieHne rog0BoOro pacxoaa 3JIeKTPUYECKOM IHePruun

OrnpezenieHne pacxo/ia MEKTPUIECKON SHEPTUN Ha TEXHOJIOTHIO:
CyMMapHasi akTHUBHAas MOIIHOCTb, PACXOIYIOIIAACs Ha TEXHOJOTHI0 0Oe3 OCBEICHHUS,
orpeaensercs mo Gopmye:
PTCXH = sz - POCB ,
rae
Prexs — cyMMapHas akTUBHas MOIIHOCTb, pacXoAyIolIascsi Ha TexHoJoruto (6e3
OCBeIICHUS ), KBT.
> Pp - cymMMapHasi akTHBHAsi MOIIITHOCTb BCEX AJIEKTPONPUEMHHUKOB, KBT;
Pocs - aKTHBHASA MOITHOCTH OCBEIICHUS, KBT.
AKTHBHAsI 3JIEKTpUYECKasl SHEPTHUs, PACXOAYIOMIAsCS HAa TEXHOJIOTHIO (03 OCBEICHWS)
ornpeaensercs mo Gopmye:

1
WTeXH = PTeXH cTr e — )

1000
rae

T — Tog0BOE YKCIIO YacOB UCHIOIB30BAHUSI MAKCUMYyMa Harpy3o0K, 4;

Wiexs — aKTHUBHAsi  DJIEKTPUYECKAsh HSHEPrusi, pPacXolyroliascs Ha TexXHoJoruw (0e3

OCBElLLEHHSs ), ThIC. KBT. u.

CyMMapHasi peakTHBHAsi MOIIHOCTb, PAaCXOJYyIOLIAsiCs Ha TEXHOJIOTHIO (0e3 OCBelIeHUs)
onpenensercs mo Gopmyie:

QTeXH = ZQp - QOCB_ QH.KKy 5
rae

Quexs — CyMMapHasi peakTHBHAsh MOIIHOCTb, pPACXOAyoIlascs Ha TexHonoruwo (0e3
ocBerieHus ), KBAp;

Qu.xcy — HOMHUHAJIbHASI MOIITHOCTh KOMIUIEKTHO-KOMIIEHCUPYIOIIETO YCTPoiicTBa, KBAD.

> Qp - cyMMapHas peakKTHBHAsI MOIITHOCTh BCEX AJIEKTPOIIPHEMHUKOB, KBAD;

Qocs - peaKTUBHASI MOIITHOCTH OCBEIICHUS, KBAD.

PeakTuBHas »nekTpuueckasl SHEPrus, PacxXxoAyIOIIasics Ha TEXHOJOTHI0 (0e3 OCBEIIeHHUs),
ompenenseTcs mo Gopmyie:

1
V = - Tr s ——
TEXH QTeXH r 1000 °

rae
Viexs — pEaKTUBHAs DJIEKTPUYECKas SHEPrus, pacxonyromiascs Ha TexHonoruwo (0e3
ocBeleHus1), KBAp- u;
Tr — TOOBOE YMCIIO YaCcOB UCTIOIB30BAHUS MAaKCHUMyMa Harpy3o0K, .
AKTHBHAsI DJICKTpUYECKasi dHEPTHsl, PAcXOAYIOMascs Ha OCBEIICHHE, ONPEAeIIeTCs IO

dhopmyre:
1

W = P . T _
0CB 0CB ocB " 7050

rae

Woes — aKTUBHAsL DJIEKTPUYECKAs DHEPIHUs, PACXOAYIOIIAsACS Ha OCBELEHUE, KBT" 4,

Tocz - TOAOBOE YMCIIO YACOB UCIIOIIB30BAaHUs OCBELIEHUs, 4. B pacdyerax mpu 10CTaTOYHOM
€CTECTBEHHOM OCBEIIEHHHM TOJOBOE€ YHCIIO YacOB MCHOJb30BAaHUS OCBETUTEIBHBIX YCTAHOBOK
MPUHUMAIOT TpHU JABYXCMeHHOW pabore - 2100 4, mpu TpexcmeHHoil — 4600 u, a mpu
TPEXCMEHHOUW HempepbiBHOUM padoTe — 5600 4. [Ipu HeTOCTATOUYHOM €CTECTBEHHOM OCBEIICHUH
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MPU JIBYXCMEHHOHN paboTe YMCIIO YaCOB MCIIOJIB30BAHMS OCBETUTEIBHBIX YCTaHOBOK — 4100 u;
npu TpexcMeHHor — 6000 u; mpu HenpepbIBHON TpexcMeHHO# padoTe — 8700 u.

Pocs — akTMBHAs MOITHOCTB, PACXOAYIOLIAsACA Ha OCBEUIEHUE, KBT.

PeakTuBHasi sneKTpuyecKas SHEPrus, pacXOAYIOLIAsics HAa OCBEILLEHUE, ONPENENeTcs IO

bopmye:
1
1000’

Voes = QOCB' Tocs
rac
Vocs — pEAKTHBHAS DIIEKTPUYECKAs SHEPTHUS, PACXOAYIOILAICSA HA OCBEILEHUE, THIC.KBAp: u;
Qocs — PEAKTUBHAS MOLIHOCTh, PACXOIYIOLIAsACS Ha OCBELIEHHE, KBT.

Omnpenenenne NOTepPh EKTPUIECKON SJHEPTUH B TpaHCHOpMATOpax:
[ToTepu axkTUBHOHN SIEKTPUUYECKON OSHEprud B TpaHChHOpMATOpax OMPEHCISIIOTCS IO
bopmye:

N
WH.Tp = (Bd?.C.KOMl‘[ 2. Pis T+ Pxx - Tr) . m ,

rie
Wirp — IOTEpH aKTUBHOM 3JIEKTPUUECKOI SHEPTHH B TpaHCPOpMaTopax, THIC.KBT: u;
T — BpeMsl MAKCUMAJIBHBIX TIOTEPh MOIIHOCTH B TpaHC(opMaTope 3a roj, ;

P«; — moTepu MOLTHOCTH KOPOTKOTO 3aMbIKaHUs TpaHchopmaTopa, KBT;

Pxx — moTepu MOITHOCTH X0JIOCTOTO X0/a TpaHcdopmaTopa, KBT;

N — yucno TpanchopMaTopoB, IIT.;

Bi.c.xomn - paxTHUeckuii korhHULMEHT 3arpy3ku TpaHnchopmaropa ¢ yu€ToM KOMITCHCAIUH.

Bpemsi mMakcuManbHBIX MOTEPh MOIIHOCTH B TpaHC(hoOpMarope 3a Tof Ompenesiercs Mo
dbopmyie:

T=(0,124 + Tyax - 10 - Ty,

rae

Twax — MaKCHMaJIbHOE YHCIIO YAaCOB MCIIOIH30BAHUS TEXHOJIOTHUECKUX TPUEMHHUKOB, .

Tr — rooBO€ YUCIIO YACOB MCIIOJIb30BAaHHSI MAKCUMYMa HAarpy3o0K, 4.

[ToTepu peakTUBHON HIEKTPUUYECKONW SHEPTUHM B TpaHchopMmaTropax OMpPEeNsIoTCS 0
bopmye:
. SH.T . N
100 1000°

VI'I.Tp = (Béc xomn " Ugs " T+ Ixx Tr)
rae
Vimp — TOTEPU pEaKTUBHOM 3NIEKTPUUECKON SJHEPTHH B TpaHcopmaropax, Teic. KBAp: u;
T — BpeMsl MAKCHMAJTbHBIX TIOTEPh MOIITHOCTH B TpaHC(hopMaTope 3a Toj, U;
Tr — TO0BOE YKCIIO YaCcOB UCTIOIB30BAHUS MAaKCUMyMa Harpy30K, 9;
1xx — TOK XOJIOCTOTO X0/1a Tpanchopmaropa, %;
Bi.c komn - PpaxTHUEcKnit KO3 ULIMEHT 3arpy3Ku TpaHchopmaropa ¢ yuéTOM KOMITEHCAIUY;
Su.r— HOMHHANIbHAS MOIITHOCTH BEIOpAHHOTO TpaHcopmaTopa, KB-A;
Uxs — HanpsbKEeHUE KOPOTKOTO 3aMbIKaHUsI TpaHchopmaTopa, %;

N — ynca0 TpaHcpOpMaTOPOB, HIT.

Omnpenenenne cpeaHEro0Boro KodhGuireHTa MOIHOCTH

CpennerooBoit K03 HUIIMEHT MOIITHOCTH OTpeAeNsieTcs 1o hopmyre:
W

COSQcprog = W >
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rae
YW - cymmapHas notpebiisiemasi akTUBHasl 3JIEKTpUUecKasi SHeprusi, ThiC.KBT: 4.
W= AWJ’I + WTex + WOCB + Wn.Tp,

AW, =0,03 - Py - Thax - —
1000

rae
AW, - motepu aKTUBHOM AJIEKTPUUYECKON IHEPTUH B JIMHUSX, ThIC. KBT* 4.
2V = VTex + Vocs + Vn.Tp .
rae
2V - cymMapHas notpelisiemasl peakTUBHAsl AJIEKTpUYecKas 3Heprusl, Teic. KBAp- 4.

PacueT rogoBoro pacxojaa 3J1eKTPHYeCKOH YHEPTHH JIsl KAPbEPOB
10mnpenenenue pacxoaa JIEKTPUICCKOM SHEPTHH Ha TEXHOJIOTHIO

Pacuér BhIONMHSAETCS HEMOCPEICTBEHHO MOCIIE MTPUBEACHUS UCIIONIB3YEMBIX (OPMYIL.
CyMMapHass akTHBHAas MOIIHOCTb, PACXOJYyIOMIAsiCsd Ha TEXHOJOTHUIO O€3 OCBEIICHHS,
ompezensercs no hopmye:

ZPTCXHZZPP;
rine ) Prexs- CyMMapHasi aKTHBHAsh MOIIHOCTh, DPAaCXOAYIOIIAsACs Ha TEXHOJIOTHIO 0e3
ocgenienus 1 norepsr Ha HH n BH, kBrT;
>Pp - cymMmapHas axkTHBHas MOIIHOCTh BCEX OJEKTPONPHUEMHUKOB 3a HambOoiee
3arpyKeHHylo cMeHy 0e3 ocsemieHus U norepb Ha HH u BH, kBrT.

AKTHUBHasI dJIEKTpUUYECKash DHEPrHs, PacXOAYIOIIascs Ha TEXHOJOTHIO 0e3 OCBEIICHWS,

ompenensieTcs mo popmyie:
1
W rexn= ZPTCXH : Trm N

rae Tr- TogoBO€ YMCIO YacoB MCIONB30BAaHHS MaKCHUMyMa Harpy3oK, JJsi TOPHOPYAHOMN
npoMbIieHHOCTH Tr = 5487 u;

Wiexs - aKTHBHasDIEKTPUYECKas DHEPIUs, pacXoAylomascsi Ha TEXHOJOruio 0e3
OCBECIICHHUS, ThIC. KBT.4.

CymmapHas peakTHBHas MOIIHOCTb, PacXoJyloIIasicsi Ha TEXHOJIOTHIO 0e3 OCBEIIEeHHS,
orpenensercs no popmyie:

Qrexn=2Qp~ 2. Quxy ;

rie Qrexs- CyMMapHasi pEaKTHBHAs MOIIHOCTb, DPACXOIYIOIIAscs Ha TEXHOJOTHI0 0e3
ocsenienus Ha HH u BH, kBAp;

Y Qu.xxy- HOMHUHAJIbHAsI MOUTHOCTh KOMITJIEKTHO-KOMITEHCUpYtolero ycrpoiictsa Ha HH u
BH 6e3 moTeps, KoMIeHcaluu U ocBemieHus, KBAp;

D> Qp- cymMmapHas peakTHBHAas MOIIHOCTb BCEX DJIEKTPONPUEMHHUKOB 3a Haubosee
3arpyxeHHyto cMeny Ha HH u BH, xBAp.

PeakTuBHas dneKTpUYECcKasi SHEPTUS, PACXOIYIOIIAsACS Ha TEXHOJOTHIO 0€3 OCBEIIeHHs,
ompenensercs mo Gopmye:

1
Viexi=Qrexu Tr—— :
TEXH QTGXH T 1000 )
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A€ Viexs - PEAKTHUBHAS OJJICKTPUYECKAs SHEPrus, PacXoylomasics Ha TEXHOJIOTHIO 0e3
ocBenieHus, Teic. KBAp- 4;
Tr- rog0BOE YMCIIO YaCOB MCIOJb30BaHUSI MAaKCUMyMa Harpy3oK, 4.

2 OnpezneneHue pacxoza IEKTPUUECKON SJHEPTUU Ha OCBEIICHUE
AKXTHBHAsI SJIEKTPUYECKasi SHEPTHs, PACXOIYIOUIascs Ha OCBEIICHHE, ONPEAEISIETCS 110

dbopmye:
1
W =P . T — .
OCB OCB OCB 1000 )
r7ie Woces — aKTUBHAS 3JICKTPUYECKAst SHEPT U, PACXOIYIOIIAsACSA Ha OCBEIICHHE, ThIC. KBT" U;
Toce=5600- TOJIOBOE YHCIIO YACOB UCIIOIB30BAHUS OCBEIICHUS, U;

Pocs- akTMBHAs MOLIHOCTB, PACXOAYIOLIAsICA HA OCBELIEHUE, KBT.

PeaktupHas QJICKTPHUYCCKAA SHCPIHA, pacxoAyromasacsa Ha OCBCHICHUC IPHU NPHUMCHCHUU
CBCTUJIBHUKOB C IIYCKOPETYJIUPYOIIHUMU YCTpOﬁCTBaMH, OIIPEACIIACTCA 110 (bopMyJIe:

1

0OCB QOCB 0CB 1000 ’

ra€ Vo - pEaKTHUBHAS OJJICKTPUYECKAsh JHEPrus, PACXOAYIOIIAsCs Ha OCBEUIEHUE C
KOMIIeHcalueH, Toic. KBAp- 4;
Qoce- peaKTHBHASI MOIIHOCTD, PACXOYIOIIAsICS HA OCBEIICHHUE, KBT.

3. Onpenenenue NOTeps NEKTPUIECKON IHEPTHH B TpaHchopmaTopax:

[ToTepu aKTHBHOW JIJIGKTPUYECKOW OSHEPTHH B TpaHCPopMaTOpax OINPEACISIOTCS TI0
dbopmye:

Wn.Tp: (B(b.c.xomnz' P T+ Pxx Tr) : % 5

rie Wy - HOTEPH aKTUBHOM AIIEKTPUUECKON YHEPTHH B TpaHCPopMaTopax,Thic.KBT: u;

T - BpeMs MaKCUMAJIbHBIX IMOTEPh MOIIIHOCTH B TpaHCHOpMATOpE 3a TO/I, U,

Py; - moTepu MOITHOCTH KOPOTKOTO 3aMbIKaHHs TpaHchopmaTopa, KBT;

Pxx - moTepu MoltHOCTH X0JI0CTOrO X0/1a TpaHchopmaropa, KBT;

N - gucio Tpanchopmaropos, mT.;

Bp.cxomm-  GakTHUeCKUM  KOOPPUIMEHT 3arpy3ku TpaHcdopmaropa ¢ YYETOM
KOMIICHCAIINH.

g tpancdopmaropos I'TIIT:

Jiis TparcOpMaTOpOB BCIIOMOTATEIIBHBIX YYACTKOB:
st pancdopmaropa CBIL:
Jlnst TpaHcOpMaTopa OCBETHTEIBHON YCTaHOBKHU:

Bpemsi MakcUMaBHBIX MOTEPh MOITHOCTH B TpaHCHOpPMATOpE 3a TOM OMPEILIIIeTCs 10
dbopmye:

7=(0,124 + Tyax - 10 >+ Ty
rac Tmax- MAaKCHUMAJIbHOC YHCJIO YaCOB HUCIIOJIB30BaHN TEXHOJIOINYECKUX HpI/IéMHI/IKOB,
Tyax = 6360 u;
Tr=5487 - romoBOE YKCIIO YACOB UCIIOIB30BAHNS MAaKCUMyMa Harpys3okK, 4.

31



CyMMapHbIe IOTEPU aKTUBHOM AJIEKTPUUYECKON SHEPTUHU B TpaHCPOopMaToOpax OMpeaestOTCs
o gopmyne (53):

Wn.Tp= Wn.Tp.FHH+ Wn.Tp.B.y.+ Wn.Tp.CBH_[+ Wn.Tp.o.y.

[Torepu peakTUBHOW DSIEKTPUYECKONH HHEPruu B TpaHCPopMaTOopax OINPEACTSIOTCS I10
dhopmyie:

Virp = (B o Uk " T i T 2ot s
rae Vi - IOTEpU PeaKTUBHOMN AJIEKTPUUECKON SHEPrHH BTpaHchopMaTopax, Teic. KBAp- 4;
T - BpeMsI MaKCUMaJIbHBIX IOTEPb MOLTHOCTH B TpaHC(hOpMaTope 3a rof, u;
Tr- roJ10BO€ YKMCIIO YACOB MCIIOIB30BAHHS MAKCUMYMa Harpy3ok, 4;
ixx - TOK XOJIOCTOTO X0/a Tpanchopmaropa, %;
Bo.c koun- PakTHUECKHI KO3PHUIMEHT 3arpy3ku TpaHchopMaTopa ¢ y4€TOM KOMIICHCAITUH;
Si.r- HOMUHAJIbHAsE MOILHOCTh BBIOPAHHOTO TpaHcpopmaTopa, KB-A;
Uk - HanpsbKEHHE KOPOTKOT0 3aMbIKaHus TpaHchopmaTopa, %;
N - gucio TpanchopmMaTopos, IiT.

s Tpancdopmaropos ['TIIT:
Jlnst TpaHCOPMATOPOB BCIIOMOTATENIBHBIX YYaCTKOB!
st tparcdopmaropa CBIL:

Jlnst TpaHchOpMaTOpa OCBETUTEIILHON YCTaHOBKH:
CyMMapHble TOTEPH  PEAKTUBHOW  OJJICKTPUYECKOW JHEPruu B  TpaHcopmaropax
orpeaenstores mo Gopmyre:

VH.Tp: Vn.Tp.FHH+ VH.Tp.B.y.+ VH.Tp.CBLU+ Vn.Tp.o.y.

4. OnpeneneHue CpeaHEroJ0BOro ko3¢ puieHTa MOIHOCTH
Cpennero1oBoit kK03(h(pULIMEHT MOILIHOCTHU onpeenseTcs no Gopmyie:

W

COS(pcp.roa T SwZ+yve’
rae W - cymmapHasi notpedisieMasi akTHBHASIJIEKTPUYECKast SHEPTHsl, THIC.KBT: u;
2V - cymmapHas notpebisiemasi peakTUBHasIIIEKTpHUUecKas SHEpTus, ThIC.KBAp- 4.

CYMMapHaH HOTpe6J'I$IeMa$I AKTUBHASADJICKTPUUICCKAA SHEPIUA OIIPCACIACTCA 11O (l)opMyne:

W= AWJ‘I +WTex+WOCB+WH.Tp~
[ToTepn akTHBHOW 3JIEKTPUYECKOW SHEPrUU BIMHHUSX SJIEKTPONIEpPENad ONPEACISIOTCS 10
bopmye:
AW =0,03 Py Tyax — ;
T P M 4000

rae AW, -notepu akTUBHOM 3JIEKTPUYECKON SHEPTUH B JIMHUSAX JJIEKTpoIepenad,

ThIC. KBT* u;

P, - cymmapHas pacu€rHas akTuBHas MolnHocTh notpeodurenet Ha HH u BH c yuérom
OCBEIIEHNUs, KOMIIEHCALUHU U MTOTEPh B TpaHchopmaropax, KBT.
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CymmapHas notpebiiseMas peakTUBHAs AJIEKTpUUecKasi SHEpTus onpesensercs no gopmyse:

2V = Viex + Voes + Virp KBAp- 4;
rae XV - cyMMapHas motpe0iisieMasi peakTHBHAs AJIEKTPHUUECKasi SHEprus, Thic. KBAp: 4.

2.6 Pacuer TOKOB KOPOTKOI0 3aMbIKAHUS

Hcxonnsie gansble: Sur; Sws; Li; Lo ; L Lingw
Pacyer TOKOB KOPOTKOI'0 3aMbIKAHHA B YCTAHOBKAX Hanpsizkenuem 10 1000 B

TTII
e [Ipy  pacueTe  TOKOB  KOPOTKOTO
o 3aMbIKaHUsl B YCTAHOBKAaxX HAIpPsSKEHUEM [0
1000 B nomxHBI YUUTHIBAaTHCS AKTUBHBIE WU
Ko WHIYKTUBHBIE COIIPOTHUBJIICHUS nenu
X1 e KOPOTKOTO  3aMbIKaHusi  (BO3AYIIHBIX H
o1 KaOCNbHBIX  JUHHH, OOMOTOK  CHJIOBBIX
TpancGopMaTopoB, TpaHCHOPMATOPOB TOKA,

IMH ¥ KOMMYTAllMOHHOW ammaparypsl [0
toukn K3). Jlns ykasaHHBIX YCTaHOBOK
CUMTAETCA, YTO MOIIHOCTb CHCTEMBI HE
OFpaHHMYE€HA U HANpsHKEHUE Ha CTOPOHE
BBICLIETO  HampspKeHWs — TpaHcdopmaTtopa
HEM3MEHHO.  OJTO  BBINOJHSIETCS,  €ClHU
MOIIIHOCTh CHCTeMBbI mpumepHo B 50 pa3
Oosnblie MOIIHOCTH LIEXOBOT0
Tpanchopmaropa.

Haueptuts cxemy PY — 0,4 kB ¢ yuérom
OUTaOLEro  TpaHchopMaTopa U CXEMy
3aMelleHusl.

I[Ipu pacuere TOKOB KOPOTKOTO 3aMbIKaHUS Ha [IMHAX HU3IIETO HAMPSKEHHS
TpaHcopmaropa HeOOXOIMMO BECTH PacUET UHAYKTUBHBIX U aKTUBHBIX COMPOTHBICHUH 1enu K3
B YyKa3aHHBIX TOYKax. PesympTupyromme conpotuBieHus unenu K3 ckimageiBatores U3
CONPOTHBIICHUH JJIEMEHTOB IIEMH OT TpaHchopMaTopa 0 TOYKH KOPOTKOTO 3aMBIKAHHUS:
TpaHcpopmaTopa, BO3IyIIHbIX U KaOEeIbHbBIX JUHUM, TOKOBBIX KaTyIIeK U KOHTAKTOB alapaTos.

AKTHBHOE COTPOTUBJIEHUE TpaHCPopMaTopa onpeaesnsercs mno hopmyre:

PK3'UEI

2 b
SH.T

er

rae
I'tp - AKTUBHOE CONPOTHUBIIEHUE TpaHchopmaTopa, Om;
P — MOIIHOCTE KOPOTKOIO  3aMbIKaHUs, OepéTcsi W3  JaHHBIX  BBIOPAHHOIO
TpaHcpopmaTopa, KBT;
Ui = 0,4 kB— HOMUHanbHOE HamnpsKeHue ceTu; KB;
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Sw.r.— HOMUHAJIbHAs! MOIIIHOCTh BRIOpAHHOTO TpaHchopmaTopa, KB-A.

NHaykTrBHOE COMPOTHBIIEHUE TpaHC(HOpMaTOpa onpeaesieTcs mo GopMyie:

_ 10'U%0M.Cp'UK3%
Xp~= — =

2
SH.T

rie

X1p - HHAYKTHBHOE CONPOTHBIEHUE Tpanchopmaropa, Om;

Uiy, - HalOpsOKCHHE KOPOTKOTO —3aMBIKAHUS, OepETcs W3  JaHHBIX BBIOPAHHOTO
Tpancdopmaropa, %;

U iom.cp— CPEIHEE HOMUHAJILHOE HAIIPSHKEHHE HA BhICIIEH cTopoHe TpaHcdopmaropa, KB.

AKTHUBHOE CONPOTHBIICHHE BO3IYLIHBIX M KaOEIbHBIX JTMHUI OMpPENEISIETCS M0 GopMyJIe:

Tmon = I.0'1 )

e

Ipn - AaKTUBHOC COIIPOTUBIICHUE BO3AYIIHBIX WA Ka0eIbHBIX HHHHﬁ, OM,

I'o — AKTUBHOC COIIPOTUBJICHUC I JAaHHOI'O CCUCHHA IIPOBOJIA BJI nunu O,I[H()ﬁ JKUIBI Ka0es
1 KM JIMHMH 3JIeKTpoIepenadn (CIpaBoYHble JaHHbIE), OM/KM;

1 — JUIMHA BO3IYLIHOM JIMHUY DIIEKTPOIIEPENAYH, KM.

I/IH[[yKTI/IBHOG COIMPOTUBJICHUC BO3AYUIHBIX U KaOEeIbHBIX JIMHUHI OIpeaciACTCA I10
dbopmyie:

Xmn = XO'1 ,

rie

Xmpn - HHAYKTUBHOC COIMMPOTUBJIICHUC BO3AYIIHBIX U Ka0eIbHBIX J-II/IHI/II;'I, OM,

X0 - HHAYKTUBHOC COIPOTUBJICHUC CCUYCHUSA OHHOﬁ JKUJIBI KaOelst WIIu IIpoBOda BJI 1 km
JIMHHUH 3IEKTpoIepeaaut (CIpaBoYHbIe AaHHbIE), OM/KM;

1 — MHa KaGeapHON JIMHUK SIEKTPOIIEPEaauu, KM.

COHpOTI/IBJ'IeHI/Ie KaTyHICK U KOHTAKTOB allliapaToB HAXOAAT IO AaHHBIM CIIPABOYHHKOB.

[TonHOE CONPOTHBIICHHUE LIEMH B JaHHOM TOYKE OIpPEIeIIeTcs 110 (pOpMYyIIe:

— [42 2
ZKl —_— I'Kl + XKl D)
rac

Zx1 - TIOJIHOE COMPOTHUBIIEHUE Beel 1enu B Touke K1, Om;

Xkl — CyMMapHO€ UHIYKTHUBHOE conpoTuBieHue Beeil nenu 1o touku K3 K1, Owm;

Ikl - CyMMapHO€ aKTMBHOE colnpoTuBiieHue Beeil nenu 1o touku K3 K1, Om.

Jlyia mpoBepKkH ammaparypbl Ha MpeAeSbHYI OTKIIIOYAIOIIYI0 CIIOCOOHOCTH OIpEaesieTcs
JUISL TAaHHOW TOYKU TOK Tpex(a3zHOro KOPOTKOTO 3aMbIKaHuUs 1o (popmyie:

UHOM.Cp _ UHOM.Cp

L= ©1000:1,73Z;
1000-1,73- /r,§1+x§1 1Kt
rIie

I «1 - TOK TpexdazHOTO KOPOTKOTO 3aMBIKAHUS B TAHHOU TOYKE, KA

Ikl — PE3yJIbTUPYIOLIEE aKTUBHOE conpoTuBiieHne Beet nenu K3, Owm;

Xkl — pE3YyJIbTUPYIOLIEE UHAYKTUBHOE conpoTuBieHue Bcel nenu K3, Om;
Zx1 - TIOJIHOE COMPOTHUBIIEHUE Beel 1enu B Touke K1, Om;

Usiom.cp— CpeZiHEE HOMUHAJIBHOE HAIPSKEHHE Ha BhICIIEH cTopoHe TpaHchopMaTopa, B.
MrHoBeHHOE 3HaUYeHHE YAApHOro TOKa KOPOTKOIO 3aMBIKaHUA B SallaHHOfI TOYKE
orpeensercs 1no Gopmyiie:
lyp1 = V2 Kyp * I,
Trac
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lyx] — MTHOBEHHOE 3HAYE€HHE yIapHOr0 TOKa KOPOTKOTo 3aMblkaHus B Touke K1, kA;

Kyx - ynmapueni koadduuueHt, xotopblii npunumaercs paBHeiM 1,8 mpu K3 B cersx
BBICOKOI'O HaIIPSDKEHUS, TJI€ aKTUBHOE COIPOTUBIIEHUE HE OKA3bIBAET CYIIECTBEHHOT'O BIIUSHUS.

JlelicTBy10llIee 3HAUECHUE YAAPHOIO TOKa KOPOTKOTo 3aMmblikaHusl B Touke K1 ompenensiercs
o gopmyre:

2
Iy,a.l = IKl " \/1 + (Ky,u - 1) s
rje
Iyx1 — IelicTByOIIEE 3HAUEHHE YAAPHOIO TOKA KOPOTKOTO 3aMblkaHus B Touke K1, KA.

MOH_[HOCTB KOpOTKOFO 3aMBbIKAHHUA B I[aHHOﬁ TOYKE OHpe,Z[eJISIeTCSI I10 (bOpMyHe:
S

SK.3.1 = 7
K1l
rae
Sk//1 - MOIITHOCTH KOPOTKOTO 3aMbIKaHUs B JaHHOU Touke, MBA;
S6— 0a30Bast MOIIHOCTh ITUTAOIICH BHICOKOBOJILTHOM noacTaniun, MBA;

Zx1 - TIOJIHOE COMPOTHUBIIEHUE 11enu B Touke K1, Om.

AHaJIornyHO IIPOU3BOJHUTCA pacqéT JJIA OCTAJIBHBIX TOYCK K3.
PeSyHLTaTbI paC‘{éTOB CBOIATCA B Ta6J'II/II_Iy.

Tabmuua — Toku KOPOTKOTO 3aMBIKaHUS

Touku K.3. Iks, KA 1y, KA Iys, KA Sk, KA

PacuéT TOKOB KOPOTKOro 3aMbIKaHUA 1JIS1 KAPbEPOB

1 Pacyér Ga3sucHBIX BEIIMUYUH

Pacyet TOKOB KOPOTKOTO 3aMbIKaHUSI IPOU3BOIUTCS /1711 BBIOOpA U MPOBEPKH 11O
JJIEKTPOJAUHAMUYECKON U TEPMUYECKON CTOMKOCTH DJIEKTPUYECKUX aIlllapaToB U IIPOBOJIHUKOB,
IIPOEKTUPOBAHUS U HACTPOMKH PEIICHHOMN 3alUThI.

IIpyn pacyere TOKOB KOPOTKOIO 3aMbIKaHHs Ha IIMHAX BBICOKOIO M HU3KOIO HAIPSKCHUS
TpaHcpopmaTopa HEOOXOAMMO BECTH Pacu€T MHAYKTUBHBIX U aKTUBHBIX conpoTuBieHui nenu K3
B YKa3aHHbIX TOouKax. Pe3synapTupytomme conpotusieHus uenu K3 cknaaeBarorcs U3
COIIPOTHBIIEHUH 3JIEMEHTOB LIEMHU 0 TOYKH KOPOTKOIO 3aMbIKaHUs: TpaHCc(opMaTopa, BO3YIIHBIX
1 KaOeIbHBIX JIUHUH, IIMH, TOKOBBIX KaTyIlIeK U KOHTAKTOB alnapaToB.

JInst  yKa3aHHBIX YCTAHOBOK CYMTAETCsA, YTO MOIIMHOCTh CHCTEMBI HE OrpaHWYeHa U
HanpsDKEHUE Ha CTOPOHE BBICIIETO HAIMPsLKEHHs TpaHc(hopMaTopa HEM3MEHHO.

Pacyer TOKOB KOPOTKOTO 3aMbIKaHHS MTPOU3BOJUTCS B OTHOCUTENBHBIX Oa3MCHBIX €IMHUIAX.
IIpu pacuere TOKOB KOPOTKOI'O 3aMBIKAHKS B OTHOCUTEINIBHBIX €AMHULAX [IPUHUMAOTCS UCXOIHBIC
JTAaHHBIE:

S6 =100 MB-A; Si.r. =40 MB-A; Sx; =2000 MB-A; Ucp = 6 kB; Us = 6,3 kB

OnpenensiroTesl TOYKH KOPOTKOTO 3aMBIKAHHS C YKa3aHUEM JTTUHBI BO3AYITHBIX W KaOETbHBIX MUTAIOIINX
JIUHUN:

K- muraromas JISI BJI - 1, jymna Bo3aymHOH uHuM 11 =1,8 kM;

K»- muraromas JISII BJI - 2, mmHa Bo3aymHO#M nuauu 1, =1,7 kMm;
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K3- Beicokas cropona [TIKTTIcgmNel 6/0,4,nminHa Bo3mymHON inaun 14 =0,87 kMm;
K4 - Beicokas cropona [IKTIloy, 6/0,23; nuHa Bo3ayirHOM uHUH 15 =0,7 KM;
Ks - SIBB Hacoca BogooTnuBa, 6 kB, minHa Bo3ayuHO#M auHuu lg =0,5 kM;

Ks- SIBB skckaBatopa Nel, 6 kB, qnmuHa Bo3aymiHo# auauu 17 =0,39 kM;

OHpGI[eJ'IHGTCH 0a3ucHas BeIU4YHMHA TOKA KOPOTKOI'O 3aMbIKAHHUA 110 (bOpMYJ'IeZ

S
Is = KA;
0 U6\/§ ] )
rae Us - 6a3ncHoe HanpsbkeHue, KB;
I6.- 6asuCHBIN TOK, KA;
S6.- Oa3ucHas MOIIHOCTh, MBA.
CxeMbI TOKOB KOPOTKOTI'O 3aMbIKaHU
Pucynok . Pacuérthas cxema Pucynok . Cxema 3amenieHus

2 Pacuér TokoB KOPOTKOI'O 3aMBIKaHUS B YKa3aHHBIX TOYKax
OHpe,[[eJ'IHCTCH HHAYKTHUBHOC COIIPOTUBJICHUC SHEPTOCUCTEMBI 110 (I)OpMYJ'ICI

rae Sks - nonHas moitHocTeK. 3. B cucteme, MBA;
X¢ - MHIYKTUBHOE COTIPOTUBIICHNE YHEPTOCUCTEMBI.

XKoo= 0,05
2000

Omnpenensiercss MHIYKTUBHOE conpoTuBieHue Tpancopmaropa I'TIIT o popmyue:

Ugs'S
X*Tl_ K326 ;
100 - Syy
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rne X#r1- UHAYKTUBHOE CONpOTHBIIeHHE TpaHchopmaropa ['TIIT.

PaccuursiBatorcs napamerpsl K.3. B Touke K.
Onpenensercss akTUBHOE U MHIYKTHUBHOE CONPOTUBIICHUE BO3MyIIHON JguHuM JIOII
BJI-1mo dpopmye:

Sg
Xipn1 = Xopat * lBJ‘ll ’ U_é ;

— 1 .Se .
Fygn1 = Tosa1 " lea1 U% 5

rae Xosal = ; Topnl = YJAEIbHOE UHAYKTUBHOE U AKTUBHOE COIPOTUBIICHUE
BO3YIITHOW JTUHUU, MOM/KM;

lgn1 = 1,8 — nniuHA BO3AYIIHOM JIMHUU, KM.

Onpenensgercss MHAYKTUBHOE CONPOTUBIICEHHWE LIENH KOPOTKOTO 3aMbIKAHUS O TOYKH
Kino ¢popmyme:

Xogl = Xong + Xt X*Bﬂl;

M1 = r*BJIl

Omnpenensercss MOJHOE COMPOTHUBIICHHE IIEMH KOPOTKOrO 3aMbIKaHUS 10 Touku Kimo
bopmyie:

— / 2 2 .
Z*Kl - r*Kl + X*Kl ’

rjae Zxx1 — IMOJIHOE COIIPOTUBJICHHUC B TOUKE K;.

Omnpenensierca Tok K3 B Touke Kino popmyse:

lear = o5
K.3.1 ZKl’

Omnpenensierca momHocTh K3 B Touke K mo ¢popmyne:

stlzia MB'A;

ZKl
OHpeI[eJ'I}II'OTCH MI'HOBECHHOC H ,HCP’ICTByIOIHCC 3HAYCHUC yz[aprIX TOKOB B TOYKC Kl 10

dhopmyre:

iyu.ml =42 Ky . IK31, KA;
rae Ky — ynapssiit koadduiment, kotopslii npunumMaercss paBHbiM 1,8 mpu K3 B cersax
BBICOKOTO HAIPSKEHUsI, TJ€ AaKTUBHOE COIPOTHUBIICHHE HE OKAa3bIBACT CYIIECTBEHHOIO
BIIASTHUSL.

Tynxat = Lt ~J1+2 - (Ky — 1)2,KA

PaccuursiBatorcs napamerpsl K.3. B Touke K2.
Omnpenensiercs aKTUBHOE M MHAYKTUBHOE CONPOTUBIIEHUE BO3AyIIHON JuHuu JIDIT BJI —
2 o popmynam
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Xipnz = Xopn2 'anz ? ;

_ Q.S
Tygn2 = Tomn2 " len2 U% s

rae Xosz = 0,305 ; tos2 = 0,21 — ynenpbHOE€ MHIYKTUBHOEC U AKTUBHOE COMNPOTHUBIICHUE
BO3yIIHOM TUHUN, MOM/KM;
lgn2 = 1,7 — nyIiHA BO3MYITHOM JTMHUH, KM.

Omnpenensercss MHAYKTHBHOE COMPOTHUBIICHHUE IIEITH KOPOTKOTO 3aMbIKaHus 70 Touku K1
o gopmyre:

X*KZ = X*c + X*T+ X*BHZ;

OmnpepensieTcss OJHOE CONMPOTHBIICHUE IIEMTH KOPOTKOTO 3aMbikanus 10 Touku K1 mo
bopmye:

—  [y2 2 .
Z*KZ - r*KZ + X*}(Z D

rae Z*x — MOJIHOE CONMPOTUBJICHUE B Touke K2.

Omnpenensiercs Tok K3 B Touke K2 mo dopmyite:

Loz = 25
K3.2 ZKZ,

Omnpenensiercs MmomHOCcTh K3 B Touke K2 o popmyse:
Ss
SK32: , MB-A;
ZKZ

OHpeI[eHHI'OTCH MIHOBCHHOEC U HeﬁCTBYIOHlee 3HAYCHUC YAAPHBIX TOKOB B TOYKC K2 o
dhopmyre:
in[.KBZZ \/7 Ky o KA;
2
Iyn.K32: Lis2 - \/1 +2 - (Ky - 1) , KA;

rne Ky- ynapueiii kos¢d¢uimeHnt, kotopblii npuHumaercs paBHbiM 1,8 mpu K3 B ceTsx
BBICOKOT'O HAIpSOKEHMsI, TJ€ AaKTUBHOE COINPOTUBIEHHUE HE OKa3blBae€T CYIIECTBEHHOIO
BIIUSTHUSL.

PaccumntsiBatorcs mapamerpsl K.3. B Touke K3 u o IIKTII 6/0,4 kB CBII
OmnpenensieTcs MOJIHOE COMPOTUBIEHUE ILIENMH KOPOTKOro 3aMbIKaHus 10 Touku Ksmo

bopmye:
S6
X*BJI3 = XOBJI3 ' 13113 ' U_6 )

_ L. S5,
Tygn3 = Tosa3 " lea3 Ué s

X#* a3 = X* + X*+ X*BJ'I3;

— [y2 2 .
Z*K3 - r*}(3 + X*K3 )
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Omnpenensrorcs Toku K3 B Touke K3 o popmyie:

Loz = 25
k3.3 — ZK3,

Omnpenensercs moutHocTu K3 B Touke K3, mo hopmye:
Ss
SK33:_3 MBA’
ZK3
OrnpenensaroTcss MTHOBEHHOE U JICHCTBYIOIEE 3HAYCHHUE YJIapHBbIX TOKOB B Touke K3 1o

dhopmyie:
iy;[.K33= \/2— Ky . IK33, KA;

Iy;l.K33: Lis3 - \/1 +2 - (Ky - 1)2 , KA;

PaccuuTsiBatorcs mapamerpsl K.3. B Touke K4 o I[IKTII 6/0,4 kB OVY.
OmnpenensieTcss NOJHOE CONMPOTHBIIEHUE LIENU KOPOTKOIrO 3aMblkaHus A0 Touku K6 mo

dbopmyie:
S6.
X*Bn4 = XOBJI6 ) 1BJ16 ’ U_é’

LSS,
Fygna = Togne * lene U2’
9
r*K.4 =r1¥0 + r*BH.6;
X¥a = X*KZ + X*Bﬂﬁ;

— 2 2 .
Z*K4 - r*Ks + X*K6J

Omnpenensierca Tok K3 B Touke K4 nmo dpopmyie:

Ig
loa = 7=, KA;
*K6

Omnpenensercs moutHOocTh K3 B Touke K4 o popmyie:

SK34Zi5 MB-A;

Z*K6

OmnpenensoTcs MTHOBEHHOE M JICHCTBYIOIIEE 3HAYCHUE YAapHBIX TOKOB B Touke K4 1o
bopmye:

iy}:[.l(34: \/E Ky " Ia4, KA;

IYZL.K34: Iis6 - / 1+2- (Ky' 1)2 , KA;

PaccunteiBarorcs mapamerpsl K.3. B Touke K5 ms SIBB Bonootnusa.
Omnpenensiercs MOJHOE CONPOTHUBIEHUE LIEMM KOPOTKOro 3aMblkaHHUs a0 Touku K7 mo

dhopmyre:

Se
Xepns = Xopn7 * an7 ’ U_g’
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e L. Ss,
Figns = Tosn7 " len7 Ué’

*es =1%0 + r*BH.S;

X*KS = X*K2 + X*BJ’IS;

— 2 2
Z*KS - r*KS + X*KS’

Omnpenensiercs Tok K3 B Touke Ksno hopmye:

Is
I1<35 = 7 KA;

*K5
Omnpenensierca momuocTh K3 B Touke K7 no ¢popmyne:

Ss=—, MBA;

Z*K7

Ol‘IpeL[eJIHIOTCﬂ MT'HOBCHHOC H HeﬁCTByI'OH_[ee 3HAYCHHUC YIAAPHBIX TOKOB B TOUYKC
bopmyie:
iyz{.KsS = \/E Ky - Iis7, KA,;

Iyﬂ.KSS = IK35 : ’ 1+2 ' (Ky_ 1)2 ) KA )

PaccuntsiBatorcs napamerpsl K.3. B Touke K¢ nns SIBB OKIT'.

Omnpenensiercsa nmonHnoe conpotusienue menu K.3. no Touku Kg mo popmyre:

S
Xven6 = Xopne 'IBn6 ' U_é’

— -1 . Ss.
Tvgne = Tomne BJI6 Ué’

r*l(.6 = r*Kl + r*Bﬂ.G;
X*6 = X*e1 + X*BH6;
— 2 2 .
Z*K6 - Fixe + X*K67
Omnpenensierca Tok K3 B Touke K6 mo dpopmye:
Is
IK36 = B KA;
Z*KG
Omnpenensierca MmomHocTh K3 B Touke K8 mo gopmyre :
Ss
Se=——, MB-A ;

Z*KG

K7mo

OnpenenaroTcss MTHOBEHHOE M JICWCTBYIOIIEE 3HAYEHUE YAApHBIX TOKOB B Touke K6 mo

bopmye:
iy;[.K36: \/E Ky : IK36, KA;
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IyH.K36= IK36 : ’ 1+2 : (Ky_ 1)2 B KA 9

PGSYJ'IBTaTI)I pacqéTa MapaMETpOB TOKOB KOPOTKOT'O 3aMbIKaAHHA 3aHOCATCS B Ta6J'II/IHy

Tabauua - Pe3ysnbTaThl pacuéTa napaMeTPOB TOKOB KOPOTKOI'0O 3aMbIKaHUS

TOqKI/I K3 IK3,, KA iy;[., KA Iya,, KA SK3,, MB'A

K1

K2

K3

K4

K5

K6

2.7 BpbI0Op U MpOBepPKA YJIEKTPUIECKNX ceTell HanpsizkeHneM Bbimie 1 kB
Bbi0op 1 npoBepka 31ekTpuyeckux cerei ot ' no tpancpopmartopa
Bribupaercst kabenb WM mpoBOA Uil KaOEIbHON MM BO3AYIIHOW JIMHUU MapKH
I, A nonarpeBy pabo4uM TOKOM I10 YCJIOBHIO:
I =21,
rae pacdyéTHeli Tok muraromer guauu ot I'TIIT mo Tpancopmaropa ompeaensercs Io

bopmye:
Su.r. .
\/E'UH,

I, =

rae

I, - pacuérnblil Tok nuratoment tuaum ot ['TIIT 1o Tpancdopmaropa, A;

Ux— BBICOKOBOJIBTHOE HaIpsikeHue, KB;

S+, — HOMHUHAJIbHAsl MOIIHOCTb BEIOpaHHOTO TpaHchopmaropa, KB-A.

[IpoBepka kabenst Ui IPOBOAA JUIsl BO3AYIIHOM JIMHUU IO SKOHOMHUYECKOH TUIOTHOCTH TOKa
10 YCJIOBUIO:

Feu6.xa6 = Fox
rae
Fiui6.xa6 — CEUEHUE KU BBIOPAHHOTO Kalels WM IpoBoJa JUIsl BO3YLIHON JTMHUN, MM

Fsx - 5KoHOMHYECKH ueJIecoo6pa3Hoe CEUCHHME XKW KaOesIs HIIH npoBoaa, MM2.

2.
)

DKOHOMHMYECKH IeJIecCO00pa3Hoe CEUeHHEe KW Kaldens WM TMPOBOJAA OMPENEseTCs T0

dhopmyre:
Fox = I_p 5
j

rae
Fox — 9KOHOMHYECKH 1IETIECO0OPA3HOE CEeUeHNE KM KabesIs MM IPOBOJIA, MM>;
j - PKOHOMHUUECKas MIOTHOCTb ToKa, A/MM? (JUIs BO3AYIIHBIX IMHUK j = 1,3, 1715 KaGenbHbIX
JTUHUH ¢ ATFOMUHUEBBIMU XKWIaMU | = 1,5, 1715 KaOeTbHBIX JIMHUN C METHBIMH KUJIAMH | = 2).
[TpoBepka kabens WK MPOBOJA ISl BO3AYIIHOW JIMHUU TI0 TEPMUYECKONH YCTOWYUBOCTH TIO
YCIIOBHIO:

IT.y > Iks
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OxoHuaTeabHO BbIOMpaeTcss KalOedb WIM TPOBOA JUISL BO3AYLIHOM JIMHUKM MapKu
I A
[TpoBepka kabenss wim MPOBOJA IS BO3AYIIHON JHHHH IO TAJACHUIO HAMPSKCHHS TIO0

YCJIOBUIO:
AU < 10%

=y (ro P COSP on T X0 sin(pcp_ma) +100%

rae

AU - nanenue HanpspokeHus, %;

Ip- pacuérnsiit Tox KJI uiu BJI, A;

| - qIMHA TMHUH, KM;

Un- HomuHanbHOE Hanpsbkenue KJI unu BJI, B;

o — aKTUBHOE CONIPOTHUBIICHHUE KT KaOesl MU TIPOBOJIa BO3AYITHON THHUH, OM /KM;
X0 — pPEaKTHUBHOE COITPOTUBIICHHUE KU KabeJsl MIIM TIPOBO/IA BO3AYITHONW TUHUH, OM /KM;
COS Pcp.rox - CPEAHETOIOBON KOA(D(HUIIMEHT MOUTHOCTH;

SIN Qcp.rox - OMPEILSISICTCS IO COS Pep.pss -

Bbi16op 1 npoBepka 3JIeKTPUYECKHUX ceTeil HanpsizkeHueM Bbille 1kB 11 kapbepoB
OO0I111HE TTOJI0KEHUS

CedeHust BO3IYIIHBIX M KaOEIbHBIX JIUHUHA HarpspkeHueM 10 ¥ Beime 1000 B BeiOuparotcs o
HarpeBy TOKAaMHU Harpy3kd C IOCIEAyIOIIed MPOBEPKOM MO0 3KOHOMHYECKOM IUIOTHOCTH TOKa
(trombko JIDII nampspkenuem 6-35 kB co cpokoMm ciyxObl Ooniee 5 7ieT); Ha TEPMHYECKYIO
YCTOMUMBOCTh OT BO3JCUCTBUS TOKOB KOPOTKOIO 3aMblKaHus (Tonbko KaGenbHble JIOII
HanpspkeHueM 6-10 kB).

Bbibop ceueHuss NPOBOAHMKOB IO HArpeBy TOKAMU HAarpy3KH CBOAUTCS K CpPaBHEHMIO
pacyeTHoro ToKa I, ¢ IUTENBHO TOMYCTUMBIMI TOKaMHU HArpy3KH ISl CTAaHIAPTHBIX CEUEHHH 110
ycnoButo (12):

Pacnipenienennie Harpy3KkHu 1o JIMHUSAM 3JIEKTPOCHAOXKEHUS.

Jns pacuéra nutatomei OoprtkonbleBoi muHuM BJI Hampspkennem 6 kB yuuThIBaroTCs Bee
Harpysku. [Iuraromuye TMHUN 3JIEKTPOITPUEMHUKOB PACCUUTBIBAKOTCS OTAEIIBHO.

Pe3ynbraThl pacnpeneneHns Harpy30K CBeJIeHbl B Ta0JIUIEe

Tabnuua - Pacnpeenenye Harpy3ky Mo NUTAOLIMM JHHUIM 6 KB

Koi-Bo Pyer Po6m P, Qp Sp
T kBt kBt kBT kBAp kBA

ONEeKTPONPUEMHHUKH

Boprkonsuesas aunaus BJI

DKCKaBaTop
OKT-10-6 kBt

Bopoorius-6 kB

[IKTII CBIII

[IKTIT OY

Bcero

BJI anexTponpuéMHUKOB

OKcKkaBaTop
OKT-10-6 kBt

Bopoorius-6 kB

[IKTII CBII

[IKTIT OY
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[ Beero | | | | | |
Pacuér, Bb100Op 1 MpOBEpKa BEICOKOBOJIBTHBIX ITPOBOJIOB

Pacuérnerit Tok muist nuratomneit muauu JIDII onpenensiercs mo Gopmyre:

_ 2S5
Ip - V3-U, (75)

r€eY.S,— cyMMapHas pacuy€THas MOLUIHOCTD 3JIEKTPONPUEMHHUKOB JIMHUK ¢ YYETOM KO3 duirenTa
cipoca, KB-A;
U, — HOMUHAJIbHOE HANPsKEHUE CeTH, KB.
Pacuérupiit toxk gns snumHuu  JIDII, nuTaromield BBHICOKOBOJIBTHBIE 3JIEKTPOJBUTATEINH,
ompenenseTcs mo Gopmyie:

_ Py,

p \/E'UH'T]H' coso, >
rz[elp- pPacuy€THBINA TOK MUTAIOIICH JIMHUU 3JEKTPOJIBUTATEN, A;

Pu. - MomHOCTb 351eKTpoaBUTaTess, KBT;

U,,- HOMMHaJIbHOE HampsikeHue ekTpoasuratess, U, = 6 kB;

COS(y — HOMHUHAIbHBIN KO3 (PHUITUESHT MOIITHOCTH AJICKTPOABUTATEIIS.

[TpoBepka mpoBo/1a O SIKOHOMHYECKOM IJTIOTHOCTH TOKA BBITIOJIHIETCS 10 YCIOBHIO:

FBBI6.Ka6 = F3K (77)

Ceuenne IIpoBoaa 11o SKOHOMHUYECKOM MIOTHOCTU TOKa OmpeCacCIsACTCA 110 (I)opMyne:

Foe =2, (78)

rneF.,, — SKOHOMHUYEeCKH 1esiecoo0pa3Hoe cedeHre IPoBOa, MM
j - PKOHOMHUYECKas MIOTHOCTH Toka, A/MM? (st BBJIc amoMunueBbIME skunamu j = 1,3).

I (76)

2.
)

[IpoBepsieTcst mpoBoI IO TEPMUUECKON CTOMKOCTH K TokaM K3 o ycioButo:
FBI;I6 = l::min (79)
MuHHMMaIbHOE CeYEeHHUE MPOBO/IA OTIPEIENAETCs 1Mo GopmyIie:

= Loyl (80)

Fmin - c
rael,, - Tok K3, A;
tup - BpeMs npoTekanus TokoB K3, ¢;
C- ko3¢ punmeHT, 3aBUCSIINI OT MaTepuaa IPOBOJHHKA.
Bpems noxoxaeHus TOka KOPOTKOI'O 3aMbIKaHUs ONpeeNsieTcs no Gopmyie:
tup = tonen + tes + T (81)
1€ty - BPEMS OTKIIIOUEHUSI KOMMYTAllMOHHOI'O anmapara, c;
te; - BpeMsl cpabaThIBaHU 3aLUTHI C YUETOM CEIEKTUBHOCTH, C;
T,- Bpems 3aTyxaHus anepuoanyYecKoil coctapisromen Toka K3.
[IpoBepka mpoBoAa Mo MaJIEHUI0 HAPSKEHUS BBIMOJIHAETCS 110 YCIOBHIO:

AU < 5% (82)
[Tagenwe HaNIPsHKCHUS B JIMHUH ONIpeeNsieTcs 1Mo Gpopmyrie:
V3,1 :
AU == (v €080, o, + %o sing,, ) - 100%, (83)

raeAU- nagenue HanpspokeHust, %o;
[, - pacu€rnbrii Tok BJI, A;
| - nHA TMHUK SEKTporepeaay, KM;
U, - HomuHanbHOE Hanpsikenne BJI, B;
I'y—aKTUBHOE COMPOTUBJICHHE MPoBoaa, OM /KM;
Xo—PEaKTUBHOE COMPOTHUBJICHUE TPoBOaa, OM /KM;

COSQ 1~ CPEMHETO/IOBO KOA(UIIUEHT MOITHOCTH;

SINQ, ;- OTIPEHIEIAETCS 11O COSP -
PesynbraTsl pacuéra, BEIOOpa M MPOBEPKH MTPOBOJIOB CBEJICHBI B TAOIHIIE .. ..

Tabmnuua ... - Pe3ynbpTarsl pacuéra 1 BEIOOpa NpOBOAOB Ha HanpsbkeHue 6 kKB
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2.8 Br100p U npoBepKa BbICOKOBOJIbTHOM aNNapaTypbl

Bbioop um mnpoBepka BakyymMHOro Bbikjgwdareass or PY-10 wim PY- 6 no
Tpancpopmaropa
BriOupaercsi BBICOKOBOJIBTHBIN BBIKITIOYATENb THIIA I A 110 yCIIOBUSM:

[To nonmycTuMOMY HANPSKEHUIO TI0 YCIOBUIO:
U= Up
rae
Uy — HanpsKeHUE BaKyyMHOTI'O BBIKJIIOYATENS 110 KaTajlory, kB,
U, — HanpsbkeHue cetu, KB.
ITo nomycTuMOMy IIUTENBHOMY TOKY IO YCIOBHIO:
I = Ip

rae
[ — anuTenbHBI HOMUHANBHBINA TOK BAKYYMHOTO BBIKJIIOUATENS IO KaTajory, A;
I, — pacuérHslii TOk cetn, A.
ITo oTkitOyaroIeit CrIoCOOHOCTH MO YCIOBHIO:

IOTKJ'I 2 IK.3
rae
orxn — OTKIIFOYAIOIINI TOK BAKYYMHOT'O BBIKJIFOUATENIA 110 KaTaJIOTy, KA;
Ii; — pac4€THBII TOK KOPOTKOTO 3aMbIKaHUS B JAHHOHM TOYKE, KA
[To nMHAMUYECKON YCTOMYMBOCTH MO YCIOBHIO:

Im/m 2 iyn
rjae
Ly — IMHAMUYECKUI TOK BaKyyMHOI'O BBIKJIIOYATENS 10 KAaTajory, KA;
lyx— pacu€THBIN yIapHbIi TOK KOPOTKOTO 3aMbIKaHHs B JAHHOW TOUKE, KA.
ITo TepMHUUECKON YCTOMYUBOCTH 10 YCIIOBUIO:

IzT.y ' tTep = 12K.3 : tTep

rIe
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trep - BpEMS TEPMUYECKON CTOMKOCTH IO KaTaJIory.

Br160op TpancdopmaTropoB Toka
Bribupaercst TpanchopmaTop Toka TUIA Iu A 110 yCII0BUSIM:

[To nonmycTuMoMy HalpPsKEHUIO 1O YCIIOBUIO:

Us 22U,
rae
U, — HanpsbkeHue Tpancopmaropa Toka 1o Karajuory, KB,
Up— HanpspkeHue cetu, KB.
ITo nonycTuMOMy IIIUTENBHOMY TOKY IO YCJIOBHIO:

L > 1,
rae
Iy — nuTenbHBIN TOK TpaHchopMaTopa TOKA MO KAaTalory, A;
I, — pacuérnblil TOK ceTu, A.
[To orknroyaromeit CnoCOOHOCTH O YCIOBHIO:

IOTK.I'I > IKS,

rae
lorn — OTKITIOUAOIINE TOK TpaHcPopMaTOpa TOKa MO KaTajory, KA;
Iks — pacu€THbBIN TOK KOPOTKOI'O 3aMbIKaHUS B JaHHON TOYKE, KA
[TIo nuHaMUYECKON YCTOMUYHUBOCTH 110 YCIIOBUIO:
IZH/IH- 2 iyzu

rae
Ly — IuHAMUYeckuii TOK TpaHnchopmaTopa TOKa MO KaTaiory, KA;
lyx— pacu€THBIN yIapHbIi TOK KOPOTKOTO 3aMbIKaHHs B JAHHOW TOUKeE, KA.
[To TepMHuUECKON YCTOMYMBOCTHU 10 YCIOBHUIO:

IZOTKH ' tTep 2 Izm : tTep
rae
trep - BPEMSI TEPMHUYECKON CTOMKOCTH IO KaTaJIoTy.

Br16op TpaHchopmaTopa HarpsKEHUs
Bri6upaercss TpaHcpopMaTOp HANpsOKEHUS TUMA ....., S2p=....B'A 1o ycinoBusam:
Ilo nomycTuMOMy HanpPsKEHUIO MO YCIOBUIO:
Ua2Up
[To nomycTumoii Harpy3ku Ha BTOpUYHONH OOMOTKE:
Sou> S2p
Omnpenensercss MOITHOCTH TOIKTFOYaeMbIX TTPHOOPOB:

Su= [TP%+ 0,

Pe3ynbraThl pacuéTa MOIIHOCTH MPUOOPOB 3aHOCATCS B TAOIHILY.
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Tabnuma .. — Pe3ynabpTarhl pacyéTa MOIIHOCTH MOAKIIOUYaEMBIX TPUOOPOB

HaumeHoBaHue Tun npubopa MOIIHOCTB, cosQ n, WT. CyMMapHasi MOIIHOCTb

npuGopoB norpeobJssseMast P, BT Q, BAp S2p, B-A
1# KaTymKou

BosbTMeTp

BatTm™meTp

CUyéTuuK

Pese HallpSAXXEeHHA

Pesne HanpsxkeHus

HTtoro

Bb10op 1 npoBepKka BbICOKOBOJIBTHOI0O 000PYI0BAHUSA VISl KADbEPOB

2.8.1 YcioBus BIOOpA U MTPOBEPKH BHICOKOBOJIBTHBIX BBIKITFOYATEIICH

Bbi00op BBICOKOBOJNIBTHOTO O0OpPYJIOBAaHUS TMPOM3BOJUTCA B COOTBETCTBHH CO CXEMOM
ANEKTPOCHAOKEHUS TaHHOTO Y4acTKa TOPHOTO MPEATNPUSATHUS.

[IpousBoauTcss BBIOOP DSJIEKTPUUECKHUX AaNIapaToB, YCTAHABIMBAEMbIX Ha IOJCTaHIUU
cucrembl, Ha BBoje [TIIl, B memu mnepBUYHON OOMOTKH CHJIOBBIX TpaHC(HOPMATOpPOB U Ha
OTXOJSIINX K OTACIBHBIM LI€XaM JIMHUSAX JIEKTPOTIEpe1ayuu.

BrikmouaTtenu, pazbeUMHUTENH, KOPOTKO3aMbIKATEIH W OTAEIUTENN BBIOMPAIOTCA MO THILY,
(dhopMe UCTIOTTHEHM S, 10 HOMUHAIIBHOMY HAIIPSHKCHUIO 1 HOMHHAITLHOMY TOKY.

BrikirouaTenu mpoBepsoTCs Mo A0MYyCTUMOMY YAAPHOMY TOKY, TOKY TEPMUYECKOM CTOMKOCTH
Y TOKY OTKJIFOUCHHUS.

[IpoBepka mpOU3BOIUTCS MO YCIOBHSIM:

[1o HanpsKEHUIO 110 YCIOBUIO:

U, =2 U,
[To nnuTEenpHOMY TOKY IO YCJIOBHIO:
L, =1,
[To oTkmrOYaroIIei cnocoOHOCTH IO YCIOBUIO:
IOTKJI 2 IK3 B

rielr,— HOMUHAJIBHBIN TOK OTKIFOYEHHS BBIKIIIOYATENS, KA.
[To nMHAMUYECKON YCTOMYMBOCTH IO YCJIOBHIO:
Lunn = lyg
[1€1,,, — TOK 3JIEKTPOJIMHAMUYIECKON YCTOMYUBOCTH, KA.
ITo TepMHUUECKON YCTOMYUBOCTH I10 YCIIOBHIO:
2 . 2,
ITy tTy 2 IK3 t
riel, — BpeMst TEpPMUYECKON YCTONYMBOCTH, C;
t,p— MPHUBEIEHHOE BPEMsI TEIIIOBOTO UMITYJIbCa, C.

mnp »

Bb160p BBICOKOBOJIBTHBIX BBIKIIFOUATENIEH

Ot PVY-6 kB Ha OopTkonbieByto JuHuio BJI BeiOMpaeTcst BakyyMHBIN BBIKIIIOUaTeNlb TUMA ...
I10 YCIIOBUSIM

PesynbraTsl pacuéra cBeJICHBI B TAOIUIIE
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Tabnuna ... - Pe3ynbrarsl BEIOOpa ¥ MPOBEPKH aBTOMATUUECKHUX BBIKIIIOUATEIEH

> >5 >§ =
2 z g = 2 E g E
T 5 8 o PR3
o) 2 23 ] o 9
5 5 g o s £ £ £ =
Ycnosus ) =S 29 Z 5 S F S
=} Sl 5 8 SR aos E
BBIOOpA s = 23 =S o' = g
¥ MECTO o o ° 5 9 o 2 =2
= = ) S = =]
YCTaHOBKH = = E
m
. . 2 . 2 .
UHZUp IHZIp IOTKJIZIK3 I.HHHZIYA IOTKﬂ tTYZIKB‘ tﬂp
kB A KA KA KAZ - c
B—H6.1<
BH IIKTIcm
BH IIKTIloy
SIBB
BOJIOOTJIVIB
SIBB DKT-10
3 Pacuér, BbI0Op U poBepKa TpaHCHOPMATOPOB TOKA
YcnoBust BEIOOpa M MPOBEPKH TPaHC(HOPMATOPOB TOKA MO YCIOBHIO :
ITo HanpspxeHuto:
U, =2U,
[To nommycTuMomy TOKY:
ITT1 = Ip >
rnel;.1— TOK IepBUYHOI 0OMOTKH TpaHchopMaTopa Toka, A.
[To nuHamMUYeCcKoil yCTOMYMBOCTH:
i
k > A
AHUH \/E'ITTl B
raek ., — KooQQUIMEHT JMHAMUYECKOH YCTOHYUBOCTH.
[To TepMHuYECKON CTOMKOCTH:
k > IKSI\/tl'lp
= Lrre tTy ’
ek, - KOdpHUIMEHT TEPMUIECKON YCTONYMBOCTH.
PesynbraTsl pacuéra cBeJIeHbI B TAOIUIIE ...
Tabnuna ... - Pe3ynbratsl BIOOpa U MPOBEPKU TPaHC(HOPMATOPOB TOKA
<
=
]
=
o [Hogunamuueckoi IToTepmuueckoit g
o v o
Venous ITo HanpsHKEHHIO UTHTENBHOMY TOKY YCTOHYMBOCTH YCTOWYHBOCTH §
BeiOOpa TT s
¥ MECTO YCTaHOBKH =)
=
£
Uy2U, | > iy s Ies * /Tap =
KB A MV2 Tl YTl fty | T
BH6.K
BH IIKTIcswm
BH IIKTIIoy
SIBB BomooTiuB
SABB BKTI'-10
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4Bp160p TpaHCHOPMATOPOB HATPSIKCHHS
Bribupaetcs Tpancpopmarop Hanpsokenus ... mo ycnosusam: Uy, = U,
OmnpenensieTcs MOIIHOCTD MOKII0YaeMbIX TPHUOOPOB 1o popmysie :
[To momycTuMoii Harpy3Ke BTOPHYHON OOMOTKH:
SZH = SZp
yCJI0BUE BBINIOJIHEHO
PesynbraTsl pacuéra MOIIHOCTH MOKIIOYAEMbIX TPUOOPOB CBEIEHBI B TAOIHIIE ...
Tabnuma - Pe3gynbrarhl pacuéTa MOUTHOCTH MOIKIIOYaEMbIX IPHOOPOB

MOIIHOCTB CymMapHas MOIIHOCTb

HanmenoBanme Tum
puOOPOB pubdopa

notpednsgemMas | cosQ n P Q Sap

1 karymkon IIT Bt BAp B-A

BonbT™meTp

Bart™merp

CuéTtunk

Pene nanpspkenust

Pene nanpspkeHust

Hroro

2.9 Pacuer u BbIOOP peJieiiHOM 3aIUTHI TPaHcopMaTopa

3amuTa ot BHemrHuX K.3.

Tok cpabateiBaHus pesie onpenensercs no Gopmye:

I Ky KexKes .

cpp — Imax >

Kr.rKpogs
rae

Lep.p - TOK cpabatbiBaHMs pene, A;

ky - k03P dunment nanéxuoctu, ky =1,1-1,2;

Kgoss - KO3(ppuIEIeHT BO3BpaTa pene, Keoss = 0,85;
kex - k09 durment cxemsl, kex = 1;

ke.s - K09 dunmenT cpabaTeiBaHUs 3T, Kes = 2;
kr.r - K03 pumenT Tpancpopmanuu TpaHcpopmaropa TOKa;
Iitax - MAKCUMAaJIBHBIN TOK HArpy3Ku, A.

MakcumanbHBIM TOK HArpy3KU OMpeenseTcs mo GopMmye:

hyax = Toe2—,
B.H.HOM
rie
[yax — MAaKCUMAaJbHBIN TOK HArpy3KH, A;
Smax - MAKCUMaJIbHasi MOIIHOCTh HA HU3KOM HAIPSKEHUU C OCBELIEHUEM C YYETOM IMOTEPS,
KB-A;
Ussi.nom - HOMUHAJIBHOE HAIPS’KEHHE Ha BBICOKOI cTOpoHe TpaHcdopMaTopa, KB.

Bribupaercs pene Tuna Lepp A
Koaddurment ayBcTBUTENBHOCTH ONIpeaAeseTcs 1Mo hopmylie:
K. = 0r87'IK.3.anB
q I k s
cp.p 1T

rie
Ky - KooQduimeHT yyBCTBUTETLHOCTHU PEJIE;
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Lis.npus — ipUBeEHHBIN TOK K.3., A;
kr.r - ko3 punment Tpanchopmaiuu Tpanchopmaropa TOKa;
Iep.p - TOK cpabaTbiBaHus pene, A.

IK.S.HpI/IB = 11:_3 D
T
rae
Ixs — Tox K.3. B JaHHOM TOYKE CXEMEI, A;
Kr.c. - kO3 unmeHT TpanchopMaIuu CHIOBOro Tpanchopmaropa.

Uy
k = =
T.C. U,
OHpeHCHHCTCH BEJIMYHMHA TOKOBOI OTCCUKU:
I _ kH'IK.3.anB
cp.oTc.p — Kpr 5

rae
Iep.orcp - BETMYMHA TOKOBOM OTCEUKH, A;

K, - koaddbunment manéxunoctu, ks =1,1-1,2;

Lis.upus — ipuBeIEHHBIN TOK K.3., A;

kr.r - kO3 punmenT Tpanchopmaruu TpanchopMaTopa Toka.
Bribupaercs pene tumna Lepp A

3amura oT neperpy3Ku
Tox cpabarbiBaHuS 3alIUTHI ONpeeNseTcs 1o Gopmyoie:

— kH'IMax

Icp.3

2
kB03B

rzae
Iep.s - TOK cpabaThIBaHuUs 3aIUUTHL, A;

ky - k03 dunment nagéxaoctu, ky = 1,05;
[yax — MAaKCHUMAaJbHBIN TOK HArpy3KH, A;
Kgoss - KO3 PuIEIEHT BO3BpaTa, Kposs = 0,85.
Bribupaercs pene Tuna pp A

Koaddurment 4yBCTBUTENBHOCTH ONIpEACAETCS 10 hopmyJie:

Kq — 0r87'IK.3.anB’
Icp.3'kT.T

rjae
Ky - Koo dumeHT 4yBCTBUTETLHOCTHU PEIIE;

Iis.mpus — IpuBenEHHBIN TOK K.3., A;

ke - KO3 dummeHT Tpanchopmaruu Tpanchopmaropa ToKa;
Iep.s - TOK cpabaTbIBaHUS 3aIIUTHI, A

Pesieiinast 3a11MTa BLICOKOBOJILTHBIX CHHXPOHHBIX 3JIEKTPOABUTIaTe el

ToxoBas oTceuka OIPEACIIACTCA 1O (I)OpMyHe:
kykex Ky

lpn = I
p-p kr1Kposs HLAB?
rae
K — KpaTHOCTB ITyCKOBOTO TOKA.
Bribupaercs pene Tuna Iepp A 110 yCJIOBHIO:
K, >k
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KoaddurmeHnt 4yBCcTBUTENBHOCTH ONIpeAeseTcs 1mo hopmyJie:

12
Ky = ——,
Iepp krr

@ = 3.3
2 b
rae
1@ -tox nByxdasnoro K3, A;
1®) 1ok Tpexdasznoro K3, A.

2.10 Pacuyer 3a10MTHOrO 3a3eMJICHUS

HcxonHble naHHbIE:

I'pyHT- necok ¢ BanyHamu,

KinnmaTtudeckas 30Ha - 1,

CornpotuBiieHHEe €cTeCTBEHHOro 3azemuntelisi Re , Om, 3agaeTcss B 3aBUCUMOCTH OT THIA
€CTECTBEHHOI'0 3a3€MJIMTEIIA C YYETOM BETMYUHBI yACIBHOTO COMPOTUBIIEHUS TPYHTA B TIpeIenax
4,5 - 14 Om.

HopmanbsHoe conpoTtuBiieHne 3a3emisitolero ycrpoicrsa R3 =4 Owm,

HckyccTBeHHBIN 3a3eMIUTeNb (BbIOUpaeTcs TpyOa Wil yroJioK),

T.x. Re> R3, To HE00XOAMMO UCKYCCTBEHHOE 3a3eMJICHUE.

OHpe,I[CJ'IHCTCSI COIIPOTUBJICHUEC PACTCKAHNIO HCKYCCTBCHHOT'O 3a3€MJICHUA 10 (I)opMyne:

R;'R,
RH_:L ,
Re_ R3

rae

Ry, - conpoTuBneHne pacTeKaHUIO UCKYCCTBEHHOTO 3a3eMieHus, OM;

R;- HOpManbHOE CONPOTUBIIEHUE 3a3eMJISIONIETO YCTpoiicTBa, OM;

Re- conpoTuBIIeHHE €CTECTBEHHOTO 3a3eMiuTelis, Om.

Omnpenensiercss  pacdyéTHOE YJENbHOE COMPOTHBIICHWE TPYHTA JUISI BEPTUKAIBHBIX
3azeMiuTeneit mo gopmye:

Ppacu.s. = Kei ‘Prp.,

rae

Ppacus- PACUETHOE YIEIBHOE COMPOTHBIICHWE TPYHTA JAJS BEPTHUKAIBHBIX 3a3eMIUTEINEH,
Om-m;

Prp - YJI€IbHOE CONPOTUBIIEHUE TPYHTA, JIJISl JAaHHOTO IpyHTA Prp = 300 OM-M;

Kei - xoodduimeHT ce30HHOCTH [UIsi BEPTUKANBHBIX 3a3eMIIMTENEN, JUIS JTaHHOM
KImMaTnueckor 30HBI K¢ = 1,65.

OmnpenensieTcss pacuéTHOE YACITFHOES COPOTUBIICHUE TPYHTA JIJIS TOPU30HTAIBHBIX ITOJIOC TI0
dhopmyre:

Ppacur. = Kc2'prp, ,

rae

Ppacur.- PACUETHOE YACIHLHOE COMPOTUBJICHHE TPYHTA AJII TOPU3OHTAIBHBIX 3a3EMIIUTENCH,
Om-m;

Ke2- koa(hpunneHT ce30HHOCTH Ui TOPU3OHTANBHBIX TMOJIOC, I JaHHOW KIMMAaTHYeCKON
30HbI Koo = 5,5.
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OrmpezensieTcsi CONMPOTHBICHHE PACTEKAHHWIO OJHOTO BEPTHKAJIBHOTO 3a3eMIIMTEIS W3
apMaTypHOI ctanu wiu TpyOsl o hopmyIe:

_ 0’366'ppacq.s.
1

]

4t1-1

rie

Rp - compoTHBiICHHE PACTEKaHUIO OJHOTO BEPTHKAIBHOTO 3a3eMIIMTENS U3 apMaTypHOI
CTaju Win Tpyoss, OM-M;

Ppacas.- PACUETHOE YNIEIBbHOE CONPOTUBIICHHE IPYHTA JUIS BEPTUKAIBHBIX 3a3EMIIUTEICH,
Om-M;

| - auHA BepTHKAIBHOTO 3a3eMinTens, | = 2-3 m;

d — Hapy>XHBII JHaMETp BEPTUKATBHOTO 3a3EMIIUTEIIS, M;

t! — ru1yOuHa 3an0skeHHs BePTUKAIBHBIX 3a3eMIUTENeH (PacCTOSHUE OT HOBEPXHOCTH 3EMJIH
710 CepeIuHBI AIeKTpoaa), t = (0,5-0,7) - 1/2, m.

JIns  OJHOrO BEPTHKAJIBHOIO 3a3eMIIMTENsl W3 YIVIOBOM WIJIM  IOJOCOBOWM  CTalld

COITPOTHBIICHUE PACTEKAHUIO OIpeeIseTCs Mo GopmyJie:
_ 0366P0, [l 21 1 4t1+1]
B 1 g0,95-B 28]

rae

Ry - compoTHBieHHE pacTeKaHHIO OJHOTO BEPTHKAIBHOIO 3a3€MIIMTENSl W3 YIJIOBOM WU
IIOJIOCOBO# cTamu, OM M;

B — mmpuHa nonocel Uik CTOPOHBI YTOJIKa, M;

| - nmuHA BepTUKAIBHOTO 3a3eMauTens, 1 = 2-3 m;

Ppacas.- PACUETHOE YIEIHHOE COMPOTUBICHUE TPYHTA JJIsi BEPTUKAIBHBIX 3a3€MIIUTENIEH,
OmM;

t! — rny6una 3a0KeHNs BEpPTUKANBLHBIX 3a3eMIUTeNel (PacCTOSHKUE OT OBEPXHOCTH 3eMIIH
710 CepenuHBI A1ekTpoaa), t = (0,5-0,7) - 1/2, m.

OmnpenensieTcs KOTHMYECTBO BEPTUKATBHBIX 3a3eMIIUTeNeH 1o hopmyie:

R
ng = B
Ne'Ry

,

rae

Np - KOJIMYECTBO BEPTUKAJIBHBIX 3a36MIIUTENEH, IITYK;

Ns- K03 (UIMEHT MCTIOJIb30BaHMs BEPTUKAIBHBIX 3a3eMiuTenei, s = 0,64-0,69;

Rs - compoTHBIIEHHE PACTEKaHUIO OJHOIO BEPTHKAIBHOIO 3a3€MIIMTENSl U3 apMaTypHOMH
cTanu win Tpyost, Om-M;

Ry - conpoTuBieHne pacTeKaHNIO UCKYCCTBEHHOTO 3a3eMiieHus1, OM.

Omnpenensiercs ATMHA COETUHUTEIBHOM MOJIOCHI 10 hopMmyie:

I-=1,05-nza,

riae

Ir - ATMHA COETMHUTEIBHOM MOJIOCHI TOPU3OHTAIIBHOTO 3a3€MITUTENS, M;

a- pacCTOSIHHE MEX1y BEPTHKAIbHBIMU 3a3€MIIUTENIIMU, IPUHUMAETCS paBHBIM 1/3 IHHBI
BEPTUKAIBHOTO 3a3€MIIUTEISI, M.

Np - KOJIMYECTBO BEPTUKAJIBHBIX 3a3eMIIUTENEH, IITYK.

OmnpenensieTcss CONPOTUBIIEHUE PACTEKAHUIO TOPU30HTAJIBHOIO 3a3€MJIMTENSI U3 YIIIOBOH

WK TI0JIOCOBO# cTastu 1mo opmyiie:
_ 0’366'ppacq.r. . ﬁ
T 1, Bt ’
rue
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Rr. - compoTuBneHue pacTeKaHWI0 TOPU3OHTAIBLHOTO 3a3€MIIMTENI W3 YIJIOBOM WK
II0JIOCOBO# cTamn, OM'M;

B — mmpuHa 1oa0ce! WM CTOPOHBI YTOJIKA, M;

l; - IIMHA COEMMHUTENBHON MOJI0CH TOPU30HTAIBHOTO 3a3EMITUTENS, M;

t - paccTosiHUE OT MOBEPXHOCTH 3€MJIU JI0 BEPTUKAIBHOTO 3a3EMIIUTEIIS, M.

Ompenensercss  ACHCTBUTEIBHOE  CONMPOTHBICHHE  PACTEKAaHUIO  TOPU3OHTAIBLHOTO
3a3eMJIUTENS ¢ y4eToM Kod(duImeHTa uCroib30BaHus Mo GpopMmyiie:

R
RL==2
Nr

rjae

R!} - neifcTBUTEeNbHOE CONPOTHBIEHHE PACTEKAHUIO TOPU3OHTAILHOTO 3a3eMIMTENS C
yueTroM ko3 duirenta ucnoiaszoBanus, Om-Mm;

Nr.- KO3POUIMEHT UCTIOIH30BaHUS BEPTHKAIBHBIX 3a3eMIIUTENeH, N = 0,41.

Rr. - compoTuBneHue pacTeKaHUI0 TOPU3OHTAJIBHOTO 3a3€MIIMTENI W3 YIJIOBOM WIIU
I10JIOCOBO# cTaiu, OM'M.

YTOUHSIETCS CONPOTUBIICHHE PACTEKAHWUIO BEPTUKAIBHOIO 3a3€MIIMTENIA C  y4EeTOM

COINPOTUBIICHUS TOPU3OHTATBHOTO 3a3EMIIUTEINS 110 hopMyIie:
RLR,
Ri‘_ RH ’

Rl =

rie

R!s - compoTHBIEHHE PACTEKAHUIO BEPTHKAIBHOTO 3a3€MIIMTENS C Y4ETOM CONPOTHUBIEHHUS
TOPU30HTANILHOTO 3a3eMiuTens, OM-M;

R!} - neiicTBUTENbHOE COMPOTHBIEHHE PACTEKAHUIO TOPU3OHTANLHOTO 3a3eMIMTENS C
yaeroMm ko3 durmenta ucnoap3oBanus, Om-Mm;

Ry, - conpoTuBieHNE pacTeKaHUIO UCKYCCTBEHHOTO 3a3emiieHus, OM.

OnpenensieTcss yTOYHSHHOE YHCII0 BEPTHKATBHBIX 3a3eMIIUTENeH 110 hopmyoie:

R
= —2

nsRL

rae

nBl - yTOquHHoe YHUCJII0 BepTI/IKaJILHI)IX 3a3€MHI/ITeJ'[eI\/JI, IHTyK,

R'; - compoTuBieHHe pacTeKaHUIO BEPTHKAIBHOTO 3a3€MIIMTENS C YUETOM CONPOTHBIEHHUS
rOpI/I3OHTaHLHOFO 3a3€MIJIMTCIIA, OMM,

RB - COHpOTHBJIeHHe paCTeKaHI/IIO OOJHOTO BepTI/IKaHBHOFO 3a3C€MJINTCIIA U3 apMaTypHOﬁ
CTaJI WJIK TPYOBI, WK U3 YIIIOBOM, UITK MOJIOCOBOM cTanu, OM-M;

[IpuHrMaeTcss K yCTaHOBKE YHUCIIO BEPTHKAIbHBIX 3a3emuintenei (yronok Ne wim
TpyOa )
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3BOIPOCHI TEXHUKH BE3OITACHOCTHU U TEXHUYECKOM
IKCIIVIYATALUU DJIEKTPOOBOPYJ1OBAHMUSA

3.1 Bomnpocsl TEXHHUKH 0€30MACHOCTH NMPH IKCILIYATAIHH YJIEKTPOOOOPYT10BAHUS

Bompockl TexHuKH 0€30MacHOCTHM PacCMATPUBAIOTCS TMPUMEHUTEIEHO K BBIOPAHHOMY
anekrpoobopynoanuto (Th npu o6cmykuBanuu TII, BBICOKOBOJIBTHBIX U HH3KOBOJBTHBIX CETEH
1 UX 000pyJ0BaHUS).

3.2 Bonpochl TeXHHYeCKOH IKCIUIyaTallH 3JIeKTPO00OPYy10BaAHM S

Bonpockl TeXHUYECKO# AKCIUTyaTallul PaccCMaTpUBAIOTCS MPUMEHHUTEIBHO K BBHIOPAHHOMY
anekTpoobopynoBanuio (oocmyxkuBanue TII, BBICOKOBOJIBTHBIX M HU3KOBOJBTHBIX CETEH W UX
000pyI0BaHUs) .
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[Tpunoxenue 1 - CnpaBouHbie 1aHHBIE MO pazgeny 2.1

Tabmuna — Koa¢dunuenTs! cipoca ¥ MOIIHOCTHU 3JEKTPONPUEMHUKOB Ha OTKPBITHIX
TOpHBIX paboTax

DNEeKTPONPUEMHHUK Koaddumnuent
crpoca ke | MOIITHOCTH COS @
DKCKaBaTOp OJJHOKOBILOBBIN ¢ IpUBOJAOM 110 cucteme I — JI:
Ha BCKpBIIIE 05—0,7 0,5—0,65
Ha 100bIUe 0,5—0,75 0,6 — 0,75
(oneperkaromiuii)
0,5—0,7
0,6 —0,8
(omepexaronuii)
DKCKaBaTOp pOTOPHBIN 0,6 —0,7 0,7
OTtBanooOpa3oBaresnb JCHTOYHBIH, IEPErpyKaTeiab 0,6 —0,7 0,65
CraHOK y/1apHO-KaHATHOTO OypeHus 0,5—0,6 0,65
CraHOK BpalmareabHOro OypeHus 0,5—0,7 0,7
JlenTOUHBIN KOHBEWEP 0,6 0,7
3emiecoc ¢ mpuBojoM 10 200 kBt 0,6 0,75
To ke ot 200 g0 2000 kBT 0,8 0,9
HpenaxkHas maxra 0,7 0,7
TexHOI0rnYecKu KOMILIEKC 0,6 0,7
Jleno 31eKTpOBO30B 0.4 0,7
Mexanudeckas MacTepckas 0,3 0,65
AJIMUHUCTPATUBHBIN OBITKOMOWHAT 0.6 0,75
[Torpyska yrist B K€1€3HOI0POKHbBIE BarOHbI 0,55 0,7
Hacocnas cranius BogocHa0KeHus 0,75 0,75
Hapy»xHoe ocBelieHne MpoMILIONIAI0K, 000TaTUTETbHBIX 1,0 1,0
¢babpuk, KappepoB
Hapy’xHoe ocBelieHne 10por U TOpHBIX paboT Kapbepa 1,0 1,0

[Ipumeuanus: 1. HwkHuil npenen naH Aias JIETKUX, BEPXHUNH — JUISL TSKENBIX TPYHTOB. 2. [l
OJIHOKOBIIIOBBIX JKCKaBaTOpPOB ¢ mpuBoaoM 1o cucrteme TII — JI 3HadueHus: kodPppuiimeHTon
CIIpOCa ¥ MOIIHOCTH NMPUHUMAIOTCS 110 IaHHBIM 33aB0OJ1a-U3TOTOBUTES.
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[Iponomxenune npunoxkenus 1 - CipaBouHble JaHHbBIE MO pa3aeny 2.1

Tabmuua — KoagdunuenTts! cipoca ¥ MOIIHOCTH 3JEKTPONPUEMHUKOB Ha MOI3EMHBIX
BBIpAOOTKaX IIAXT

DNEKTPONPUEMHUK Koadduument
crpoca ke | MoItHOCTH COSQ

OuuncrtHble pabOThI:

[IIaxTwI C ITOJIOTMMM IIACTAMHU 0,45 0,6
[[TaxThl ¢ KPYTHIMHU IJIACTAMU 0,55 0,7
[ToaroroBUTENBHBIE PAOOTHI 0,35 0,6
Y4YacTKu 1I1axT - 0,65
Y4acTKOBBIA BOJOOTIIUB 0,7 0,8
OTkaTKa KOHTAaKTHBIMU 3JIEKTPOBO3aMHU 0,8 0.9
Kownsieiieps! (MarucTpanbHble U y4aCTKOBBIC 0,65 0,7
[Ipoune MexaHu3Mbl 0,7 0,7
OKOJIOCTBOJIBHBIN JBOP 0€3 IIaBHOTO BOJAOOTIIMBA 0,65 0,7
I'maBHBII BOJOOTINB 0,8 0,9

[ToBepXHOCTH MIAXT

CoOCTBEHHBIE HY X bI:

[axTHBIX TOABEMOB U KOMIIPECCOPHBIX CTaHLIUN 0,7 0,7
['maBHBIX BEHTWJISITOPOB 0,5 0,7
TexHOTOrn4eCKU KOMITIEKC 0,6 0,7
Kanatnas nopora 0,65 0,7
Kanopudepnas 0,7 0,7
Hacocnas cranmus gerasamuu 0,75 0,75
Cknan yris 0,5 0,7
[Ipoune yctaHOBKH 0,65 0,7

BcnomorarenbHbIe 00BEKTHI

ITorpy3ska B KeJe3HOAOPOKHBIE BarOHbI 0,55 0,7
HacocHsle ctanium (mpoTHBONOXKapHasi, X03sICTBEHHOTO 0,75 0,75
BOJIOCHA0)KE€HUSI, TEXHUYECKOM BOIBI M OUMCTKH IIaXTHBIX

BOJ) 0,7 0,75
KorenpHas 0,3 0,85
MexaHndeckrne MacTepCKHe 0,6 0,7
AJIMUHHUCTPATUBHO- OBITOBOW KOMOWHAT 0,6 0,7

Hpoqne MCJIKUC YCTAHOBKHU
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Tabmuna - JlomycTuMele Harpy3KH ILIUH

[Tpunoxenue 2 - CnpaBo4HbI€ TaHHBIE MO pa3aery 2.2

Pazmepnl Harpy3ka, A npu ymciie moyioc Ha Moioc win ¢azy
LWIMH, MM 1 | 2 | 3 | 4 1 | 2 | 3 | 4
Meonvie wiunbi Anromunuesvie wiunbl
15x3 210 165
20x3 275 215
25x3 340 265
30x4 475 365
40x4 625 480
40x5 700 540
50x5 860 665
50x6 955 740
60x6 1125 1740 2240 840 1350 1720
80x6 1480 2110 2720 1150 1630 2100
100x6 1810 2470 3170 1425 1935 2500
60x8 1320 2160 2790 1025 1680 2180
80x8 1690 2620 3370 1320 2040 2620
100x8 2080 3060 3930 1625 2390 3050
120x8 2400 3400 4340 1900 2650 2380
60x10 1475 3560 3300 1155 2010 2650
80x10 1900 3100 3990 1480 2410 3100
100x10 2310 3610 4650 5300 1820 2860 3640 4150
120x10 2650 4100 5200 5900 2070 3200 4100 4650
Tabnuma - MexaHuueckue XapakKTepUCTUKU MaTepralia IIMH
Pazpymaromee Homyctumoe Monaynb
Marepnan Mapka HaIpsKEHUE HaIpsKEHUE YIPYTOCTH,
Opaszp O on E
MlIla MlIIa Ila

AJFOMUHMI AJ1O 60-70 40 7-10'°
AJIFOMUHHEBBIH CIJIaB AJI31T 130 75
AJIFOMUHHEBBIH CIJIaB AJI31T1 200 90 -
Menp MI'T 250-300 140 -
Cranp C13 370-500 160
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[Iponomxkenune npunoxenus 2 - CripaBoYHbIE€ TaHHBIE 110 pa3aey 2.2

Tabnuna - TexHuueckue JaHHBIE OMIOPHBIX U30JISTOPOB ISl BHYTPEHHUX YCTaHOBOK

Hanpsixenune, kB MuHuMmansHoe
HOMMHAJIBHOE |CYXO€ paspymaroniee  [Macca,
paspsHoe yCHIE IIPH
Tun uzonsaropa (He HIXKE) CTaTUYECKOM KT
n3ruoe, Kre,
HE MEHEe

0d-1-250 YT3 1 11 250 0,6
OD-1-75008 YT3 1 11 750 2,6
O®d-125008B * 1 11 1250 5,0
O®-1-200008 * 1 11 2000 7,3
O®-1-300008B * 1 11 3000 8,0
O®d-6-375 V3 (OMA-6) 6 36 375 1,1
ODP-6-375 V3 6 36 375 11
O®d-6-375kp V3 (OA-6 kp) 6 36 375 2,5
O®d-6-37508 Y3 (OA-6 0oB) 6 36 375 2,6
O®d-6-37511 V3 (OMALII-6) 6 36 375 1,03
O®d-6-750xp Y3 (Ob-6 kp) 6 36 750 4,7
O®d-6-75008 Y3 (Ob-6 0B) 6 36 750 5,3
NOTA-6 * 6 36 375 1,1
NOTb-6* 6 36 750 2,5

[Ipumeuanue. [lanubsie B3sATH U3 karaimora 20.02.05-76, BBIMYLIEHHOTO B3aMEH Karajora
20.02.01-63, 20.02.01-70. O603nauenus: O — onopusiit, ® — papdopossiii, P — pedbpucrsiii; 1,
6, 10, 20, 24, 35 — nomuHanbHOE Hampspkenue, kB; 375, 750, 1250, 2000, 3000, 4250 —
MUHUMAaIbHOE pa3pylIalollee ycuilue Ha HM3rud, Krc, OyKBBI KB, OB, Kp 0003Ha4yaroT Gopmy
HIOKHETO OCHOBaHUS (hiaHIa (COOTBETCTBEHHO KBAApPaTHYIO, OBaJbHYIO, Kpyriywm), Y —
KIIMMaTHYe€CKOE UCTIOTHEHHE; 3 — KaTErOpHsl pa3MeIICHHUS.
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[Iponomxkenune npunoxenus 2 - CripaBoYHbIE€ TaHHBIE 110 pa3aey 2.2

Tabmuua - Ilotepu X. X. # K.3. B Tpex(a3HbIX ABYXOOMOTOUHBIX TpaHC(HOPMATOPOB

Tun Tpancdopmaropa,

HOMHHAJIbHAs MOIITHOCTh, KB-A Pxx; P«s; U s, Ixx;

Y HaWBBICIIEE HANpsOKeHUe, KB kBt kBT % %
TC3 20/6 0,155 0,51 4,5 9,5
TC3 20/10 0,155 0,51 4,5 9,5
TC3 35/10 0,23 0,83 4,5 8,5
TC3 60/10 0,35 1,3 4,5 7,5
TC3A 60/10 0,4 1,3 4,5 7,5
TC3 100/10 0,5 2,07 4,5 6,5
TC3A 100/10 0,575 2,07 4,5 6,5
T3A 100/10 0,65 24 5,5 7,0
TC3 180/10 0,8 3,2 4,5 6,0
TC3A 180/10 1,0 3,2 4,5 6,0
T3A 180/10 1,1 4,0 5,5 6,5
TC3 320/10 1,6 4,85 4,5 5,5
TC3A 320/10 1,6 4,85 4,5 5,5
T3A 320/10 1,7 6,1 5,5 6,5
TC3 560/6 2,0 7,2 4,5 5,0
TC3 560/10 2,0 7,2 4,5 5,0
T3H 560/10 2,5 9.4 5,5 6,0
T3H 750/10 4,1 11,9 5,5 6,0
T™M 1000/10 4,9 15,0 5,5 5,0
T3H 1000/10 4,9 15,0 5,5 5,0
T3A 1800/10 8,0 24,0 5,5 4,5
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[Tpunoxenue 3 - CipaBouHbI€ TaHHBIE MO pazaery 2.3

Tabnuna — TexHuueckue JaHHbIE KOMIIEHCUPYIOIIHUX YCTAHOBOK

HomunuansHas Yucao 1 MOIIHOCTh
Tun ycTraHoBKH MOIIHOCTb, pEeryJIMpyeMbIX CTYIICHEH,
KBap T KBap
VK-0,38-11 OH 110 1x110
YK-0,38-22 OH 220 2x110
YK-0,38-32 OH 320 3x110
YK-0,38-43 OH 430 4x110
YK-0,38-54 OH 540 5x110
VK-0,380-15 OH 150 1x150
VK-0,38-300 HJI, HII 300 2x150
VK-0,38-450 HJI, HII 450 3x150
VK-0,38-600 HJI, HII 600 4x150
YK-0,38-900 HJI, HIT 900 6x150
[Tpumeuanwue. YcraHOBICHHEIC arnmnaparsl 3aIUTHI u YIpPaBICHUS —

npegoxpanutenn [1H-2 u xonrtakroper KT-6000. [laHHble KOMIIEHCHPYIOUIHE YCTAHOBKH
nojakawyanTcea Kk PY-0.4 kB.

Ta6Jmua — TexHuueckue JaHHbIC KOMIICHCHUPYIOIIUX YCTAHOBOK

HomuHansHas Yucao 1 MOITHOCTH
Tun ycranosku MOIITHOCTb, PETYJIMPYEMBIX CTYIICHEM,
VK-6/10-450 JIY3, I1Y3 450 3x150
VK-6/10-675 JIY3, I1Y3 675 1x675
VK-6/10-900 JIY3, I1Y3 900 1x900
VK-6/10-1125 J1Y3, ITY3 1125 1x1125
YK-6/10H-900 JI, 1T 900 1x900
YK-6/10H-1350 JI, T1 1350 1x1350

[Ipumeuanus: 1. B YK-6/10 Ha BBomax ycraHoBieHbl pasbenunHuteny; B YK-6/10H c
ABTOMATHUYECKUM PETyJIMPOBAHUEM Ha BBOJAX YCTAaHOBJICHBI BHICOKOBOJBTHBIE BBIKIIOUATEIH. 2.
YK KOMIIJIEKTYIOTCA KOHJEHCATOPAMH C BCTPOCHHBIMU Pa3psiAHBIMU CONPOTUBIICHUSIMHU. JlaHHbIE
KOMIICHCHPVIOIIHE YCTAHOBKH MOAKII0UYaTca K PY-6 kB nwian PY-10 kB

Tun Momnoct | Homunanbn | Homunanbubl | Munumanabi | ['abaputHbie
KOH/JECHCATOPH | b, KBAp bIil TOK, A i TOK asl CTyIEHb, pasmepsl,
01 yCTAaHOBKH BBO/IHOI'0 kBAp MM

NpeaoXpaHuTe
JIse

AKY-0,4-25-5 25 36,25 63 5 1000x600x25
AKY-0,4-35-5 35 50,75 80 5 0
AKY-0,4-45-5 45 65,25 100 5

AKY-0,4-50-10 50 72,5 125 10

AKYVY-0,4-55-10 55 79,75 125 10

AKY-0,4-60-10 60 87 160 10
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AKV-0,4-70-10 70 101,5 160 10 1200x800x30
AKY-0,4-80-10 80 116 200 10 0
AKYVY-0,4-90-10 90 130,5 225 10
AKY-0,4-100- 100 145 250 10 1400x750x24
10 0
AKY-0,4-110- 110 159,5 250 10
10
AKY-0,4-120- 120 174 300 20
20
AKYV-0,4-140- 140 203 315 20
20
AKYV-0,4-150- 150 217,5 400 10 1600x700x30
10 0
AKYV-0,4-160- 160 232 400 20
20
AKV-0,4-180- 180 261 400 20
20
AKYVY-0,4-200- 200 290 500 20 2000x800x40
20 0
AKYVY-0,4-220- 220 319 500 20
20
AKYVY-0,4-240- 240 148 630 20
20
AKYVY-0,4-260- 260 377 630 20
20
AKYVY-0,4-320- 320 464 800 20
20
AKYVY-0,4-360- 360 522 800 40 2000x1200x4
40 00
AKYVY-0,4-400- 400 580 1000 40
40
AKYVY-0,4-520- 520 754 1250 40 2000x1600x6
40 00
AKYVY-0,4-540- 540 783 1250 60
60
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Tabmuia — ABTOMaTHYECKUE BBIKIFOYATEIN

HomunaneHelil ToK, A VYcraBku TOKa cpabaTbIBaHUSA MaKCUMaJIbHBIX
pacuenuTtenei, A
Tun aBToMara aBTOMaTa KaTyIIKU Ha HIKae, o0OpaTHO [Ha mIKaje, He 3aBUCUMOM OT
MaKCHUMaJIbHOTO 3aBUCUMON oT TOKa | TOKa XapaKTePUCTUKH
pacuenuTens XapaKTePUCTUKH, Ly pacy (otceuka), lor
ABM-4H 400 120 — 100, 150, 200
150 150, 225, 300
250 250, 375, 500
400 400, 600, 800
ABM-4C 400 120 150, 250 960, 1300,
150 190, 300 1200, 1650
250 250, 400 1600, 2200
250 310, 50 2000, 2750
300 375, 600 2400, 3300
400 500, 800 3200, 4400
ABM-10H 1000 600 — 600, 900, 1200
800 800, 1200, 1600
1000 1000, 1500, 2000
ABM-10C 1000 500 625, 1000 4000, 5500
600 750, 1200 4800, 6600
800 1000, 1600 6000, 8600
1000 1500, 2000 8000, 10000
ABM-15H 1500 1000 — 1000, 1500,
1200 2000 1500,
1500 2200, 3000
ABM-15C 1500 1000 1250, 2000 8000, 10000
1200 1500, 2400 8000, 10000
1500 1800, 3000 8000, 10000
ABM-20H 2000 1000 1500, 2000
1200 1500, 2400
1500 1800, 3000
2000 2500, 4000
ABM-20C 2000 1000 1250, 2000 8000, 10000
1200 1500, 2400 8000, 10000
1500 1800, 3000 8000, 10000
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Tabmuia - ABTOMaTHUYECKHUE BBIKIIOYATEIN

Tun HomuHanesbi Tok |HoMuHaANBHBIN ToK |[Ipenenbubliii TOK
BBIKJIFOYATEIIS MOJYIPOBOIHUKOBOTO OTKJIIOYCHUS
BRIHOHATE pacuenuTens BBIKJIIOYATEIS  lore.
ITvom A (MT3) Inom. A A, ipu U =380/660
B
206 630 250, 400, 630 28/20
210 1000 — 40/30
216 1600 — 40/30
25 3200 1000, 1250, 1600, 2000, 55/35
240 6300 2500
3200, 4000, 6300 105/50
Tabmuma - ABTOMAaTHYCCKHE BHIKIIIOUATEIIN
Homunansaei | HoMuHaNMLHEBIN ToK |[IpenenbHbIi TOK
Tun Bun pacuenuTens | TOK pacuenurens OTKJIIOUYCHHUSA
BBIKJIFOYATEIIS [ MAKCHMAJIBbHOTO TOKA |BBIKIIFOYATENISI |MAaKCUMAaJIbHOTO TOKA|BBIKIIOYATEIS
A3710b [TomynpoBOAHUKOBBIE 40 20, 25,32, 40 18
Y 3JIEKTPOMarHUTHBIE 80 40, 50, 63, 80 36
A3720b ONEeKTPOMarHuTHLIC 250 160, 200, 250 75
A37305 —«— 400 160, 200, 250, 320, 100
A3740b 630 250, 320, 400, 500, 100

Ta6Jmua - ABTOMaTHYECKHE BHIKIIFOUATEIIN

duiekTpu4eckue xapakrepucruku DPX125

MakcumanbHoe pabouee HamnpsikeHue [V]

500AC, 250DC

HomuHnanbeHbI# TOK [A]

16, 25, 40, 63, 100, 125

OTtkirovaroniasi cnocoOHOCTh [KA] 16, 25, 36
TepMuueckas ycraBka (0,7..1D)In
MarHnuTtHas ycTaBKa buKkcupoBaHHas
KiemMmel qiig kaOens 70MM2

Ilomroca

3P 4P 3P+N/2

JduekTpuyeckue xapakrepuctuku DPX160

MakcumanbHoe pabouee HamnpsikeHue [V]

500AC, 250DC

HomuHnanbeHhbll TOK [A]

25, 40, 63, 100, 160

OTtkmrovaromias crmocoOHOCTh [KA] 36

TepMuyeckas ycraBka (0,64...)In

MarnuTHas ycTaBka ¢dbukcupoBanHas rpu 10In
Knemmsl jutst kabens 95mm2

Tlomroca

3P 4P 3P+N/2

uiekTpHYecKHe xapakrepuctuku DPX250

MaxkcuMmanbpHOe pabouee HampspkeHue [V]

690AC, 250DC

HomunanbeHbI# TOK [A]

25, 40, 63, 100, 160, 250

Otkmrovaroras crnocoOHocTh [kA]

36,70, 100
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Tepmuueckasi ycraBka (0,64...1)In
MarnuTHas ycTaBKa (3,5...10)In
Knemmbr myist kabenst 150mMm2

TTomroca

3P 4P 3P+N/2

duekTpuyeckue xapakrepuctuku DPX400

MaxkcumanbpHOe pabouee HanpspkeHue [V]

690AC, 250DC

HomunansHbii TOK [A] 250, 320, 400
OTtkinrovaronias cnocoOHocTh [KA] 36, 70, 100
Tepmudeckas ycTaBka (0,8...1)In
MarnuTHas ycTaBka (3,5...10)In
KitemMmel 1 kaOens 300MMm2
[Tomoca 3P 3P+N/2
duekTpuyeckue xapakrepuctuku DPX630

MaxkcuMainbHoe padouee HanpsokeHue [V 690AC
HomunansHbli TOK [A] 160, 250, 400, 630
OTtkirrovaroniasi cnocoOHoCcTh [KA] 36, 70, 100
PerynmpoBanue Toka Ir: (0,4...1D)In
Knemmbr myist kabenst 300mm2
[Tonroca 3P 4P

JuiekTpuieckune xapakrepucruku DPX1250

MaxkcuMaiabpHOe pabouee HanpspkeHue [V]

690AC, 250DC

HomunanbHbii TOK [A]

500, 630, 800, 1000, 1250

OTtxmrovaronias crmocoOHOCTh [KA] 50, 70, 100
TepMuueckas ycraBka (0,8...1)In
MaruuTHas ycTraBka 500-800 A: (5...10)In, 1000 u 1250
A:(3...6)In
KiemMel g kabemns 2 nnu 4x240mMM2
[Tonroca 3P 4P
duiekTpuyeckue xapakrepuctuku DPX1600
MaxkcuMaibHoe pabouee HanpskeHue [V] 690AC
HomunansHbIl TOK [A] 630, 800, 1250, 1600
Otkmrovaromas crnocoOHocTh [kA] 50,70
PerynmpoBanue Toka Ir: (0,4...1)In
KinemMel g kabemns 2 nnu 4x240mMM2
[Tomroca 3P 4P

Tabnuma - [Ipenoxpanutenu

UMITNMHOPNYECKAA NMITABKAA BCTABKA AM 10X38MM 500B 0,5A

3NW8001-1 | LMNNHAPUNYECKAA MITABKAA BCTABKA AM 10X38MM 500B 6A

3NW8002-1 | UMITMHAPUNYECKAA MITABKAA BCTABKA AM 10X38MM 500B 2A

3NW8003-1 | UWMITMHAPUNYECKAA MITABKAA BCTABKA AM 10X38MM 500B 10A

3NW8004-1 | UMNNHAPUNYECKAA MITABKAA BCTABKA AM 10X38MM 500B 4A
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3NW8005-1

UNNMHAOPNYECKAA MITABKAA BCTABKA AM 10X38MM 500B 16A

3NW8006-1

UMITNHOPUNYECKAA MITABKAA BCTABKA AM 10X38MM 500B 12A

3NW8007-1

UNNMHAOPNYECKAA MITABKAA BCTABKA AM 10X38MM 500B 20A

3NW8008-1

UNNMHAPUNYECKAA TITABKAA BCTABKA AM 10X38MM 500B 8A

3NW8010-1

UMITNHOPNYECKAA MITABKAA BCTABKA AM 10X38MM 500B 25A

3NW8011-1

UNNMHAOPUNYECKAA TITABKAA BCTABKA AM 10X38MM 500B 1A

3NW8101-1

LUMITNHOPNYECKAA NMITABKAA BCTABKA AM 14X51MM 500B 6A

3NW8102-1

UNNMHAPUNYECKAA TJITABKAA BCTABKA AM 14X51MM 500B 2A

3NW8103-1

UNNMHAOPUNYECKAA MITABKAA BCTABKA AM 14X51MM 500B 10A

3NW8104-1

UMITNMHOPNYECKAA NMITABKAA BCTABKA AM 14X51MM 500B 4A

3NW8105-1

UNNMHAOPUNYECKAA MITABKAA BCTABKA AM 14X51MM 500B 16A

3NW8106-1

UMNTNHOPNYECKAA MITABKAA BCTABKA AM 14X51MM 500B 12A

3NW8107-1

UNNMHAOPUNYECKAA MITABKAA BCTABKA AM 14X51MM 500B 20A

3NW8108-1

UMITNMHOPNYECKAA NMITABKAA BCTABKA AM 14X51MM 500B 8A

3NW8110-1

UMITNHOPUNYECKAA MITABKAA BCTABKA AM 14X51MM 500B 25A

3NW8112-1

UNNMHAOPUNYECKAA MITABKAA BCTABKA AM 14X51MM 500B 32A

SNW8117-1

UMITNHOPUNYECKAA MITABKAA BCTABKA AM 14X51MM 500B 40A

3NW8120-1

UNNMHAOPUNYECKAA MITABKAA BCTABKA AM 14X51MM 500B 50A

3NW8203-1

UMNTNHOPUNYECKAA NMITABKAA BCTABKA AM 22X58MM 500B 10A

3NW8205-1

UNNMHAPUNYECKAA MITABKAA BCTABKA AM 22X58MM 500B 16A

3NW8206-1

UNNMHAOPUNYECKAA MITABKAA BCTABKA AM 22X58MM 500B 12A

3NW8207-1

UMNTNHOPNYECKAA MITABKAA BCTABKA AM 22X58MM 5008 20A

3NW8210-1

UNNMHAOPUNYECKAA MITABKAA BCTABKA AM 22X58MM 500B 25A

3NW8212-1

LUMNTNHOPUNYECKAA MITABKAA BCTABKA AM 22X58MM 500B 32A

3NW8217-1

UNNMHAOPUNYECKAA MITABKAA BCTABKA AM 22X58MM 500B 40A

3NW8220-1

UNNMHAPUNYECKAA MITABKAA BCTABKA AM 22X58MM 500B 50A

3NW8222-1

UMNTNHOPUNYECKAA MITABKAA BCTABKA AM 22X58MM 500B 63A

3NW8224-1

UNNMHAOPUNYECKAA MITABKAA BCTABKA AM 22X58MM 500B 80A

3NW8230-1

UMNTNMHOPNYECKAA NMITABKAA BCTABKA AM 22X58MM 500B 100A
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Tabauma
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- Kabenn ¢ OymMaxHOW NpPONMUTAHHON W3OJAILUCH,

aAJIFIOMUHUEBOM O6OJIO‘-IKC, MIpOKJIaAbIBACMBIC B 3€CMJIC U BO3YyXC

B CBHHIIOBOW WJIN

TokoBble Harpy3ku kabene, A
Ceuenn | OqHOXUIBHBIE | J[BYX)KUIIbHBIE OHOXUJIbHBIE KabeH 111 paboThI PU MOCTOSIHHOM TOKE
e Kabenu kabenu TpexkunbHbIE KabeTu Yerhipex-
HKUJIBI, 1o 1 xB 1o 1 xB 1o 3 kB 6 kB 10 kB KUJIbHBIE
MMm2 xabemm 1o 1 kB
B B B B B B B B B B B B
3eMIiie | BO3AyX | 3emie | BO3- | 3emyie | BO3- | 3emJe | BO3- | 3eMiie | BO3AYyX | 3emiie | BO3-
e Jyxe nyxe Jyxe e yxe
Kabenu ¢ meonvimu srcunamu
2,5 40 45 30 40 28
4 80 55 60 40 55 37 — — — — 50 35
6 105 75 80 55 70 45 — — — — 60 45
10 140 95 105 75 95 60 80 55 — — 85 60
16 175 120 140 95 120 80 105 65 95 60 115 80
25 235 160 185 130 160 105 135 90 120 85 150 100
35 285 200 225 150 190 125 160 1o 150 105 175 120
50 360 245 270 185 235 155 200 145 180 135 215 145
70 440 305 325 225 285 200 245 175 215 165 265 185
95 520 360 380 275 340 245 295 215 265 200 310 215
120 595 415 435 320 390 285 340 250 310 240 350 260
150 675 470 500 375 435 330 390 290 355 270 395 300
185 755 525 — 490 375 440 325 400 305 450 340
240 880 610 — — 570 430 510 375 460 350 — —
Kabenu ¢ amomunuesvimu scuiamu
2,5 — 31 35 23 31 22 - - - - - -
4 60 42 46 31 42 .29 — — — — 38 27
6 80 55 60 42 55 35 — — — — 46 35
10 110 75 80 55 75 46 60 42 — — 65 45
16 135 90 110 75 90 60 80 50 75 46 90 60
25 180 125 140 100 125 80 105 70 90 65 115 75
35 220 155 175 115 145 95 125 85 115 80 135 95
50 275 190 210 140 180 120 155 110 140 105 165 110
70 340 235 250 175 220 155 190 135 165 130 200 140
95 400 275 290 210 260 190 225 165 205 155 240 165
120 460 320 335 245 300 220 260 190 | 240» 185 270 200
150 520 360 385 290 335 255 300 225 275- 210 305 230
185 580 405 — — 380 290 340 250 310 235 345 260
240 675 470 — — 440 330 390 290 355 270 — —

[Mpumeuanus: 1. TokoBble Harpy3ku Ha OJHOXKWIbHBIE Kabenum ¢ MEIHBIMU JKUIAMU
ceuenneM 300, 400, 500, 625 u 800 Mm? cOCTaBIAIOT B 3eMiie cooTBeTcTBeHHO 1000, 1200, 1400,
1520 u 1700 A, B Bo3ayxe — 720, 880, 1020, 1180 u 1400 A.

2. TokoBbIe HArpy3KH Ha OJTHOKUJIbHBIC KaOENu ¢ amOMUHUEBBIME kiiaMu cedeHrem 300,
400, 500, 625 1 800 MM? COCTaBIAIOT B 3eMiIe cOOTBeTCTBeHHO 770, 940, 1080, 1170 1 1310 A* B
BO3yXe — 555, 675, 785,910 u 1080 A.
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Tabnuma - Kabemu tpéxdasupie ¢ amomunueBbivu xuiamu ACh, AOCB, AAB, AOAB,
AAIllB, ACBI', AOCBEI', AABI", ACI'T

Pabouee Ceuenue|JnurensHo nonycrumast Tokosas|[lorepu B Hnuna Macca
HampspKe-  [KWJIbl, |Harpyska, A oHOM KaOene|kabens Ha 1|amrOMUHUS
Hue, kB MM? pu IpY TPOKIIAJAKe B|IPH MOTHOH |%  HOTEpH|T/KM
IIPOKJIAJIKE KOHCTPYKIHSIX  |HArpyske, Hanpsi-
B TpaHILEe KBT/kM KEHUS, M
Tpexorcunvrole
10 60 42 40 185 0,08
16 80 50 45 220 0,13
25 105 70 50 260 0,20
35 125 85 51 310 0,28
50 155 110 54 360 0,40
6 70 190 135 59 410 0,56
95 225 165 61 470 0,76
120 260 190 64 510 0,96
150 300 225 67 560 1,20
185 340 250 69 600 1,48
240 390 290 70 680 1,92
16 75 46 39 400 0.13
25 90 65 36 510 0,20
35 115 80 42 560 0.28
50 140 105 44 660 0,40
10 70 165 130 44 780 0,56
95 205 155 50 860 0,76
120 240 185 54 930 0,96
150 275 210 56 1010 1.20
185 310 235 57 1100 1,48
240 355 270 58 1250 1,92
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Tabmuma - Kabenmu tpexdasubie ¢ meqabsivMu xmiamu Cb, OCB, CBI', OCBI, CI'T, CBY

PaGouee Ceuenue |JlnuTensHO HOMyCTUMAs [Torepu B [nuna Macca
HaIpsKEHUeE, |)KUIIbI, TOKOBasl HArpy3Ka, A OJIHOM kabens Ha 1|menu,
kB MM" pu IIpO-|IIPU IIPOKJIAJAKE |kabene mnpu|% moTepu  |T/KM
KJIaJIKe B|B KOHCTPYKIUAX |[1OJTHOM HanpspKeHUs,
TpaHiiee Harpyske, M
KBT/kM
Tpexorcunvruvle
6 10 80 55 41 310 0,26
16 105 65 46 370 0,42
25 135 90 47 445 0,66
35 180 110 49 524 0,92
50 200 145 52 600 1.38
70 245 175 59 690 1,65
95 295 215 61 790 2,50
120 340 250 64 865 3,16
150 390 290 66 935 3,95
185 440 325 70 1020 4,88
240 510 375 72 1150 6,33
10 16 95 60 38 535 0,42
25 120 85 37 650 0,66
35 150 105 43 730 0,92
50 180 135 44 860 1.38
70 215 165 45 1010 1,65
95 265 200 49 1120 2,50
120 310 240 53 1210 3,16
150 355 270 54 1320 3,96
185 400 305 58 1440 4,88
240 460 350 60 1570 6.33
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TexHuueckue xapakTepUCTUKH petie Toka cepuu PT40

Tun pene | Ilpeneanl ycraBok, A IlocienoBaTesibHOE COeIMHEHHE KATYIIEK
Tok cpadaTbiBanusi, A | Tepmuueckasi CTOHKOCTb, A
JJINTEJNbHO | B TeyeHuM 1 ¢
PT40/0,2 |0,05...0,2 0,05...0,1 0,55 15
PT40/0,6 |0,15...0,6 0,15...0,8 1,75 50
PT40/2 0,5...2,0 0,5...1,0 4,15 100
PT40/6 1,5...6,0 1,5...3,0 11,0 300
PT40/10 2,5...10,0 2,5..5,0 17,0 400
PT40/20 5,0..25 5,0...10,0 19,0 400
PT40/50 12,5...50 12,5...25 27,0 500
PT40/100 | 25...100 25...50 27,0 500
PT40/200 | 50...200 50...100 27,0 500
Texuunueckue xapakrepuctuxku PT-40, PT-140
[Ipenensl ycTraBKM Ha TOK HomunanbHblii TOK, A [ToTpebnsemas
cpabaTbIBaHuA pene, A MOIIHOCTb
COE/IMHEHHE KaTYIIEeK COEIMHEHUE KaTYILIEK IIpU TOKE
Tunoucnonnenue | mociuenoBar. | mapaulelibHOE | IIOCIEI0BAT. | MapauIebHOe | MUHUMAIbHOM
pene 1 nuamazoH | 2 auama3oH 1 quana3oH; | 2 quara3oH ycTaBku, BA,
He Oonee
PT 40/0,2 0,05-0,1 0,1-0,2 0,4 1,0 0,2
PT 40/0,6 0,15-0,3 0,3-0,6 1,6 2,5 0,2
PT 40/2 0,5-1,0 1,0-2,0 2,5 6,3 0,2
PT 40/6 1,5-3,0 3,0-6,0 10 16 0,5
PT 40/10 2,5-5,0 5,0-10,0 16 16 0,5
PT 40/20 5,0-10,0 10,0-20,0 16 16 0,5
PT 40/50 12,5-25,0 25,0-50,0 16 16 0,8
PT 40/100 25,0-50,0 50,0-100,0 16 16 1,8
PT 40/200 50,0-100,0 100,0-200,0 16 16 8

3HaueHHda Ko3ppHUHEHTA 3anaca 115 TOKOBLIX 0TCeUeK
MTHOBEHHOTO 1eHCTBHS

3alHIACMEIIT 0D BeKT

Tun pene
JTHHHA TpanchopmMarop
PT-40 1,2—1.3 1.3—14
PT-80 1,5—1,6 1,6
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