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MEXTOCYIJAPCTBEHHDIHA CTAHAAPT
-

KOPOTKHE 3AMbBIKAHMUA
B 3JIEKTPOYCTAHOBKAX

Metoabl pacyera B 3JeKTPOYCTAHOBKAX
fepEMEHHOr0 TOKa Hanpsaxenuem ao 1 kB rocT 28249—93

Short-circuits in elektrical installations.
Calcuiation methods in a. c. electrical instalations
with voliage below 1 kV

OKII1 34 0900

Jata seeaeHnsa 01.01.95

Hacroauui cra"ggapr paclnpocTpaHsieTcss Ha Tpex{da3Hbie 3JIEKT-
POYCTAHOBKHM HaNpsAXeHuem 10 1 KB nHOMBIIUJNEHHOH 4YACTOTH, MpH-
CoeJHHEHHble K 3HEProcHctTeMe HMJM K ABTOHOMHBIM  HCTOYHHKAM
3JeKTPO3HEPTHH, YyCTaHaBJuBaer oOLLYIO METOAHKY pacuera TOKOB
CHMMETPHUYHBIX H HECUMMEeTPHUUHBIX KOPOTKMX 3aMmblKaHui (K3) B
HayaJbHLIH U NPOU3BOJBLHLIH MOMEHT BPEMEHH ¢ YUETOM ItapaMeTpoB
CHHXPOHHBIX U ACHUHXPOHHBIX MAalUHWH, TPAaHCPOPMATOPOB, PEAKTOPOB,
KabeJlbHBIX M BO3AVIUHBIX JIMHHUH, HIUHOIIPOBOJOB H Y3JI0B KOMILJIEKC-
HOH HarpY3KH.

CranjapTt He yCTaHaBJHBAaeT METOAHUKY pacueTa TOKOB:

— IIPH CJIOXKHBIX HECHMMETPUSX B JICKTPOYCTAHOBKAX (HalpuMep,
ofHoBpeMeHHoe K3 u o006pblB nOpoBOAHMKA (as3bi), MNPH IOBTOP-
HeiX K3 u npu K3 B 3gekTpoycTaHOBKax ¢ HeJUHEHHBIMH  3JIeMEH-
TAMH;

— [IPH 3JIEKTPOMEXaHHYeCKUX MNEePEeXOAHbIX Hpoleccax ¢ yYeToOM
H3MEeHEeHUS YacCTOTHl BpalleHUs 3JEeKTPUYECKUX MAIHH;

— npu K3 BHYTPH 3J€KTpHUYECKHX MAUIHH W TPaHCHOpMAaTOpOB.

ITyukrer 1.5, 1.7, 2.4.2, 2.11, 2.12, 3.6 u npuIoXKeHUS SBJASIIOTCS
peKOMEeHAYEeMBIMH, OCTaJbHble NMYHKTBI — 00s3aTeJbHbIMU.

H3nauue opuiiuaasHoe
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1. OBILHHUE NOJNOXEHHA

1.1. Hacrosmui crappapt ycraHaBjuBaeTr OOLLYIO METOJHKY pac-
yera TOKOB B 3JIEKTPOYCTAHOBKAX IMEPEMEHHOI0 TOKa HamnpsiXCHUEM
10 | kB, HeoOXoAHMBIX a4 BBIOOpPa H TPOBEPKH 31eKTPo0obOpPYAOBA-
HHSE o ycjaoBusM K3, njasi Bpifopa KOMMYTAIMOHHBIX ~ anmapaTos.
YCTABOK PEJIEMHOH 3alUTH ¥ 3a3eMJISIOUIHX YCTPOHCTB.

1.2. Crappapr ycraHaBJ/uBaeT MeTOAMKY PAaCYETOB MAKCHMAJbHBIX
H MHHHMAaJbHLIX 3HAYeHHH TOKA NPHU CHMMETPHUUYHBLIX U HECUMMETpHY-
HEIX K3, BUAH KOTODHX olnpenesgeHsl B coorBeTcTBHU ¢ [OCT 26522.

1.3. Besauuunsl, noaJjexainHe pacdetry, H AONycKaemas IMOrpeilr-
HOCTb HX pacyera 3aBUCAT OT YKA3aHHBIX M. 1.1 nesaen.

HlonyckalwTcs yhnpoilleHHbBIE METoAbl pacueTtoB TOKOB K3, ecan ux
norpemHocTb He npesoiiraer 10 Y%.

Pacyetry aasa Buibopa u NpoOBEpPKH 3JEKTPOOOOPYAOBAHHA IO YCJIO-

BUusM K3 nopjaexar:
1) HayaabHOe 3HauyeHHe NepHOAHUECKOH cocTaBJsiomied Toka K3:

2) anepuoauudeckas cocrapJdiouias Toka K3;

3) yaapHe# ToK K3;

4) peHUCcTByOlLlee 3HAaYEHHe MNEePHOJAHYECKOH COCTaBJSIOLIEH  TO-
Ka K3 B npousBO/bHHIA MOMEHT BpPEMEHH, BIJIOTh AOQ PacyeTHOrO
BPEMEHH Pa3MBIKAHHA NMOBPEXKIAECHHOH LENH.

Has npyrux uedsei, vKkazanHHX B 1. 1.1, pacdery noujexat Mak-
CHMaJbHOE€ U MHHUMAJbHOE 3HAYEHHS NEPHOAHYECKOH COCTABJIAIONIEH
TOKa B Mecte K3 B HauaJbHBIH U NIPOU3BOJbHBIA MOMEHT BpPEMEHH.
BIIJIOTh [0 PacyeTHOTO BPEMEHH PasMbIKaHHA [IOBPEXAEHHOH UeMH.
Jas uesieli BoIOOpa 3a3eMJAKIIHAX YCTPOWUCTB pPacueTy MOAJEXKHT 3Ha-

yeHHMe ToKa onHodasnoro K3.
1.4. Ilpu pacuerax tokoB K3 B anexkTtpoycraHoBkax a0 I xB Heol-

XOJAHMO VUYUTHIBATD:
1) MHAYKTUBHbIe CONPOTHBJCHHUS BCEX 3JEMEHTOB KOPOTKO3aMK-

HYTOH IeNH, BKJAKYAH CHJAOBHE TPpaHCHOPMATOPLI, IPOBOJHUKH, TPAHC-
dhopMaTopbl TOKa, PEAKTOPHI, TOKOBBIEe KATYUIKH ABTOMATHUECKHX BbIK-

JwouyaTteJieHn:
2) aKTHBHBIC COTIPOTUBJEHHUSH 3JEMEHTOB KOPOTKO3aMKIIYVTOH HCMH;

3) AKTUBHBIE COIPOTHBJEHHHA PA3JHUHBIX KOHTAKTOB M KOHTAK'-

HBIX CO€THHEHHH:
4) 3HaAYeHHsA HapaMeTpOB CHHXPOHHBIX KW ACHHXDOHHBIX 3JEKIPO-

NBUTATEJIeH.
1.5. I'lpu pacuerax TokoB K3 peKOMEHAVETCS VUHTBHIBATh!
1) conporuBJeHHe 3JeKTPHUECKOH AyTru B MecTe K3;

2) H3MeHeHue AKTHBHOIO CONPOTHBJCHHUS MPOBOJAHHKOB KOPOTKO-
3aMKHYTOH 11e€1IM BCJIEACTBHE WX Harpesa npu K3;
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3) BJ/MsiHHE KOMIJEKCHOH HArpy3Kd (3JeKTpOoaBHraTe]d, IpeoDd-
pasoBaTeJid, TePMHUYECKHe YCTaHOBKH, JiaMNbl HaKaJHUBaHHUS) Ha
Tok K3, eci¥ HOMHHAJbHBIH TOK 3JIeKTPOABUrATEJEH HACPy3KH IIpe-
BuiaeT 1,0 % HavasbHOro 3HauyeHUsi NEPHOJHYECKOH COCTABJSIOIICH
Toka K3, paccuuranHoro 6e3 yyera HarpyskHu.

1.6. Ilpu pacuerax TokoB K3 ponycKaercs:

1) MakCHMaJjbHO yOpoulaTb M 3KBUBAJEHTHPOBATH BCIO BHEUWHIOIO
CeTb M0 OTHOLIEHHIO K MecTy K3 U UHIAUBHAYAJbHO YUYUTHIBATH TOJIb-
KO aBTOHOMHBI€ HCTOUYHUKH 3JIEKTPOIHEPIrHH H 3JEKTPOJABHraTe]H, He-
MOCpeACTBEHHO NpUMBIKaWIue K Mecty K3;

2) He VUYHTHIBATh TOK HaMar{HHuyHBaHHA TPaHCHOPMATOPOB;

3) He YYHTBIBATb HAaCHIEHHE MATHUTHBIX CHCTEM 3JIEKTPHUYECKHX
MallHH;

4) npuHuMatb Ko3dduuueHtbl TpaHchopManuu TpaHchopMaTOpoOB
PaBHBIMH OTHOUICHHIO CpPeJHHUX HOMHUHAJBLHBIX HAIPSAXKEHHH TE€X CTyIe-
Held HaNpsKEeHHUS CeTeH, KoTophle CBA3LIBAOT TpaHchopMaTopH. llpH
3TOM CJeJyeT UCHOJb30BaTh CJAEAVIOIUYK WIKaJdy CPpeFHUX HOMUHAJIb-
HBIX HanpsxeHu#: 37; 24; 20; 15,75; 13,8; 10,5; 6,3; 3,15; 0,69; 0,025;
0,4; 0,23 kB;

D) He YUUTHBAThH BJIMSIHHSI ACHHXPOHHBLIX 3JIEKTPOABHIAaTeJied, ec-
JU HX CYMMapHBIH HOMHHAaJbHBIE TOK He npesniliaer 1,0 Y% Havauab-
HOTO 3HAueHHs] MepPHOJJAHYeCKOW cocTaBJidoiled Toka B mecre K3,
paccyuTaHHOIO 0€3 yuyeTa 3JeKTPOJBHraTe/IeH.

1.7. Tokn K3 B sjekTpoycTaHoBKax HamnpsixeHueMm Ao 1 kB peko-
MEHAYEeTCA pPacCUYUTHIBATh B HMEHOBAHHLIX €JHHHUIAX.

[Ipu cocTaB/ieHHH 3KBHBAJEHTHHIX CXEM 3aMeElieHHS IapaMeTphl
3JIeMEeHTOB HUCXOJHOH pacueTHON CXeMH CJejyeT NPHUBOIAHUTL K CTyIie-
HU HaOpsXKEHHUS CETH, Ha KOTOpOH HaxoauTcsad Touka K3, a aKTHUBHBIE
H WHIAYKTHBHBIE COINPOTHBJEHHUS BCeX 3JE€MEHTOB CXeMbl 3aMelleHUSA
BHIpaXXaTh B MUJIJIHOMaX.

1.8. Ilpu pacuere TokoB K3 B 3J€KTPOYyCTaHOBKAX, TOJYUYAIOIIHX
NUTAHUE HENOCPEeACTBEHHO OT CETH HEPrOCUCTEMBI, JONYCKAEeTCs CYH-
TaTh, YTO MNOHHXKAIIHe TpaHCHOPMATOPH MOJAKJAKYEHB K HCTOYHHUKY
HEH3MEeHHOT0 MO aMIJIUTYJe HaNpSAKeHUs Yepe3 3KBUBAJEHTHOE HH-
AYKTHBHOE COIPOTHBJIEHHE CHCTEMbl. 3HaueHHe 3TOro CONPOTHBJE-
HUA (X.) B MWUJIHMOMAaXx, INPHBEAEHHOE K CTYMEHH HH3HIEr0 HaOpsxKe-
HHS CeTH, PACCUHTHIBAIOT MO (opMmy.Je

2
U? U
cn ITH cp.HIE 9
o= = —°F 103, (1)

V'3 I, gu Ucp.BH Sk

rie Uecpuy— CpellHee HOMHHAJBHOE HalIpsXXKEHHe CeTH, MOAKJIOYEH-
HOH K OOMOTKe HH3HICr0 HampsaXeHHsa TpaHchopMa-
TOpa, B;
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Ucp.pu — CpeiHee HOMHHAJAbHOE HANpsi’KeHUE CeTH, K KOTOPOH
MOAKJ/JIOUeHAa OOMOTKA  BLICUIEIO HaNpSAXKEHHS TPaHC-
dbopmartopa, B;
I« su=Inopn — ACHCTBYIOLLEE 3HAYEHUE I[E€PUOAHMUECKOH  COCTABJALD-
Hed ToKa mnpu tpexdasHom K3 y BBIBOAOB OOMOTKH
BBICILIETO HANpPSI)KeHUs TpaHchopMarTopa, KA;

S« — yCJOBHAsi MOILHOCTb KOPOTKOIO 3aMblKaHUSl Y BBIBO-
10B OOMOTKH BBICUIETO HaNpsAXKeHUA TpaHchOpMaTo-
pa, MB-A.

[Ipu orcyTCTBUH yKa3aHHBIX AaHHBIX 3KBHBAJEHTHOE HHAYKTHBHOE
CONPOTUBJIEHHE CHCTEMbl B MUJJIHOMAX MAONYCKAaeTCs PpacCYHUTHIBATDH
o gopmy.e

2
L Ucp.HH %
V3 U ' (<)
V OTKJI.HOM ~ cn.BH

rie lorxnnom — HOMHHAJABHBIA TOK  OTKJIOUEHHSI BHIKJAKOYaTe s, yC-
TAHOBJIEHHOTO Ha CTOPOHE BBICUIErO HANPSDKeHHUsT NoOo-
HUXKaloLlero TpaHcopmaropa ILelH.

X

[Ipumevanune B ciayuasx, Koraa NOHHXKAWUHA TpanohopMaTop NOAKIIO-
UeH K CETH HEPproCHCTeMH 4Yepe3 PeakKTop, BO3AVILUHYI0 HIH KAOSVIBHYIO  JHHHIO
(nymHOH GoJsree | KM), HeOOXOHMO YUYHTHIBATL He TOJBKO HHAYKTHBHBIE, HO H aK-
THBHBIE COTDOTUBICHUS 3THX 3JEMEHTOR.

1.9. Ilpu pacuyere T0KOB K3 B 3J€KTPOYyCTAHOBKAX ¢ ABTOHOMHBIMHU
UCTOYHHKAMH 3JeKTPOSHEepPrud  HeoOXOAMMO  VYHUTBHIBATL 3HAYECHHS
[IapaMeTpoB BCEX 3JIEMEHTOB AaBTOHOMHOH 3JIEKTPHYECKOH CHCTEMHI,
BKJ0Yass AaBTOHOMHbLIE HCTOYHHKH (CHHXPOHHBIE TeHEepaTophl), paci-
peneJUuTeNbHYIO CeTb ¥ HOTPpeOUTeH.

2. PACUET COMNNPOTHUBJIEHHUNA
PAZJAHUYHDBIX 3JIEMEHTOB 3JIEKTPOYCTAHOBKH

2.1. AKTHBHOE€ H HHAYKTHBHOE€ CONPOTHBJIEHHS CHAOBBIX TPaHC(oOp-
MaTOpPOB

2.1.1. AKTHBHOEe M UHAYKTHBHOE COIPOTHBJNEHHS NPAMOH NOCJeLO-
BaTEJIbHOCTH NOHHXKAIOUIHX TPAaHCHOPMATOPOB (fr, X1) B MHJNJIHOMAX,
NPpUBEJEHHbIE K CTYNEHH HHU3UIEero HAUpsKEeHHUs CeTH, PacCYUTHBAIOT
no gopMyJam:

2
PH.HOM UHIT.T..HE}M .10¢
82

T.HOM

100P 2 Uf
xT: l/ui - ( _ S_ K.HOM ) . SHH.HOM . 104’ (4}:F

T.00M T.HOM

; (3)
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rae Stuom — HOMHHAJbHAA MOWHOCTb TpaHchopMaTopa, kB-A;

Py wom — OTEPU KOPOTKOrO 3aMblKaHusi B TpaHchopmMmartope, KBT;

UnH.nom — HOMHHAJIbHOE HanpsKeHHe OOMOTKH HH3IMEro Halps-

KeHusd TpaHcdopMmaropa, kKB;
Uy — Halpsi>keHHe KOPOTKOro 3aMblKaHHsA TpaHcdhopmatopa, %.

2.1.2. AKTuBHble H HHAYKTHBHbi€ CONPOTHBJIEHHS HYJEBOH IocCJe-
JOBATEJBHOCTH IMOHUXKAWUKUX TPpaHCHOPMATOPOB, OOMOTKH KOTOPHIX
coefdHeHbl 1o cxeMe A/Yy npu pacuere K3 B ceTu HH3LIEro Hamps-
KEHHUS cJeayeT NMPUHUMATL PAaBHBIMH COOTBETCTBEHHO AKTHBHHIM H
HHIYKTHBHBIM COINPOTUBJEHUSAM IMPAMOH nocJaeaoBaTtenbHoCcTH. [lpwm
APYTHX CXeMaXx coefHHEeHHs OOMOTOK TpaHCchOpMAaTOpPOB AKTUBHLIE U
HHAYKTUBHbBIE COMPOTHUBJEHUS HYJEBOH MMOCAEAOBATEJbHOCTH Heo0X0-
AMMO NMPUHHMATb B COOTBETCTBHH C YKA3aHUSIMH H3rOTOBHTeJEH.

2.2. AKTHBHOE€ H HHAYKTHUBHOE CONPOTHBJICHUSI PEAKTOPOR

2.2.1. AKTHBHOEe CONPOTHBJIEHHC TOKOOTDAaHHYHBAIOUIHX PEaKTOPOB
(rip="rop=rgp) B MHJJIHOMAX PACCYUTHIBAIOT N0 Popmy.Je

AP

P .HOM
Fap= 108, (5)
P .HOM

rae APpyom — NOTEPH AaKTHBHOH MOLIHOCTH B (ase peakTopa NPH HO-
MHUHAJbHOM TOKe, BT:
Ipnom — HOMHHAJBHBIH TOK peakTtopa, A.
2.2.2. HAYKTHBHOE CONPOTHBJIEHHE PEAKTOPOB (X p=Xgp==Xyp) B
MHJIJIMOMAaX NPHUHHMAIOT KaK yKa3all0 H3TOTOBHTEJEM HJH PACCUUTHI-
BaloT no ¢gopmyJe

X1p=0(L—-M)-10°, (6)

rae o — YrJoBasi 4aCTOTa Hanpsi:kKeHHUs ceTH, paj/c;

L. — MHAYKTHBHOCTH KaTYKH TpexdasHoro peakropa, I'u;

M — B3auMHass MHAYKTHBHOCTb Mexxay (as3aMu peakrtopa, IH.

2.3. AKTHBHOe U MHAYKTHMBHOE CONPOTHUBJIEHHS WIKHONPOBOJOB

[Ipu onpeneneHHH aKTHBHOrO H HHIYKTHBHOTO  CONPOTHBJICHHH
NPpAMOHM H HYJEBOH NOC/Aef0BaTeJbHOCTEH LIMHOINPOBOAOB CJIeAyeT
HCIOJIb30BaTh JAaHHBIE 3aBOJa H3TOTOBUTENs, 2KCIEDHUMEHTa HUJAU MPH-
MEHATb pacyeTHbIH MeToh. PekoMeHAyeMblH METOJA pacyeTa CoIpo-
THBJIEHUH LIUHONPOBOAOB U MapaMeTPhl HEKOTOPHIX KOMIUJIEKTHBIX IHM-
HONPOBOAOB NPUBE/EHLl B IPUJAOKEHHUH ].

2.4. AKTUBHOEe H MHAYKTHBHOE CONPOTUBJIEHHE KabeneH

2.4.1. 3HaueHuss napamMeTpoB NpsIMOH (0oOpaTHOH) W HYJEBOH IIOC-
JieIOBaTeJIbHOCTH KalbeJsel, npUMeHsAEeMBX B 3JEKTPOYCTaHOBKax Ao
1 kB, npuHHMalOT, KAK  yYKa3aHO H3rOTOBHUTEJEM WJAH B IIpHJIOXKE-
Huu 2.
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2.4.2. Ilpn ompenesieHHH MHHHMAJbHOIrO 3HaueHuss toka K3 peko-
MEHJAYETCS] YUHTHBATh YBEeJHYEHHE aKTHBHOI'O COIPOTHUBJIeHHS Kabesas
K MOMEHTY OTKJIOYEHHS LENH BCJAENCTBHE HAarpeBaHus Kabejas  TO-
KoM K3. 3HaueHue aKTHUBHOI'O CONPOTHBJEHUS Kabesss B MHAJHOMAX
C Y4eTOM Harpesa ero TokoM K3 (ry ) paccudThBalOT no ¢popmy.Je

ry ==Csyrly, , (7)

I'Ae Cp — KOO(P(PHUHEHT, YUUTHIBAIOUWIMH  YBeJHYEHHEe  aKTHBHOrO
conpotuBJgeHHd KalOeuss. Ilpu npubuuXKeHHBIX pacyeTax 3Ha-
yeHHe Ko3(p@HuHeHTa co JONYCKaeTCs NPHHUMATh PaB-
HeIM 1.0. Ilpu yrouHenHBIX pacuerax ko3¢ dHUHEHT ¢ ¢ CJe-
IyEeT OIIPEeAeJiAiTh B COOTBETCTBHUH C YE€pPT. H—3 IIPHIIOKE-
HHUSA 2 B 3aBHCHMOCTH OT MaTepHaJla U CeUeHHUsd KHJ Kabe-
as1, Toka K3 u nponoJikutesbHocTd K3;

r,, —— aKTHBHOE COINIPOTHBJIEHHEe Kabeas HOpH TeMmneparype U,
paBubid nmitoc 20 °C, MOm.
2.5. AKTHBHOE H MHAYKTHBHOE CONPOTHBJICHHS BO3AYIWHbLIX JHHHH

M OPOBOLOB

MeToauKa pacyeTa [apaMeTPOB BO3AYIIHbIX JIHHHUH H HPOBOJOB

[IpuBeeHa B IMPHJOXKEHHH J.

2.0. AKTHBHbBIE CONPOTHBJICHHUS] KOHTAKTOB MU KOHTAKTHbIX COEJH-

HeHHH

IlepexonHoe COINPOTHBJIEHHE 3JIEKTPUYECKHX KOHTAKTOB  JIOOOTO

BHAA CJAEAYET ONpee/isiTh Ha OCHOBAHHH JAHHBIX 3KCIICPHMEHTOB HJIH

C HCIOJIb3OBAHHEM pPAaCUeTHLIX METOAHUK. [laHHbBle 0 KOHTAKTHBIX Coe-

JUHEHUSIX NpUBeaeHbl B npuJjoxenuu 4. Ilpu mpubaukeHHOM yuete

CONPOTHBJEHUN KOHTAKTOB npuUHUMAKT: rx=0,1 MOM — 179 KOH-

TAKTHBLIX coelHHeHUU Kabegel; rx=0,01 MOM — aAJas LWIHHONPOBOLOB;

re=1,0 MOM — /11 KOMMYTaUHUOHHBIX aIflapaToB.

2.7. AKTUBHbIE W WHAYKTHBHbIE CONPOTHBJEHHSI TPAHCHOPMATOPOB
TOKA

[Ipu pacuere TOKOB K3 B 3JIeKTPOYCTAHOBKAX HAINPSXKEHHEM 10
| kB caenyetr yuurbiBaTh KaK MHAYKTHBHBIE, TAK U AKTUBHBIE COMPO-
THBJICHUS MNEPBHYHBIX OOMOTOK BC€X MHOTOBHTKOBLIX H3MEPHUTEJNbHBIX
TpaHCPOPMATOPOB TOKAa, KOTOpble uMeioTcss B lenu K3. 3HayeHus
AKTUBHBIX MW HHIAVKTUBHBLIX CONPOTHBJIEHHH HYJEBOH I10CJAE10BaATE/b-
HOCTM TPHUHUMAIOT PaBHBIMH 3HAYEHHUAM CONPOTUBJIEHHH HOPAMOH
nocJjenoBare/IbHOCTH. [lapaMeTrpsl HEKOTOPHIX MHOTOBHTKOBBIX TPAaHC-
¢hopMaTopoB TOKA NPHBEJEHH B NPHJOKEHHH O. AKTHBHBIM M WHAYK-
TUBHBIM CONPOTHBJIEHHEM OJHOBHTKOBBIX TpAaHCPOPMATOPOB (HA TO-
KH OGosee 500 A) mpu pacuerax TokoB K3 MOXKHO mipeHebpeub.

2.8. AKTUBHble U HHAYKTHUBHBLIE CONPOTHUBJEHHA KATYHIEK aBTOMa-
THYECKHMX BbIKJIOUaTeaeu
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Pacuernt TOKOB K3 B 3JIeKTpOyCTaHOBKAX Hamnpsixkenuem ao 1 kB
cjeJyeT BeCTH C y4e€TOM HHAYKTHBHBIX H AKTHBHBIX COINPOTHBJEHHH
KaTyuiek (pacuenureied) MAakKCUMaJbHOIO TOKA aBTOMAaTHYECKHX BbIK-
jJovyartesied, MNpPUHUMAasl 3HAYEHUS AKTUBHBIX MU HHAYKTHBHBIX COIIPO-
TUBJIEHMH HYJI€BOH IMOCJAE€L0BATEJbHOCTH PAaBHBIMH  COOTBETCTBYVIO-
UM CONPOTHBJEHHUSAM MNPAMOH INMOCAELOBATENLHOCTH. 3HAYEHHS COM-
POTHBJIEHUH KATYLIE€K pacUeNuTe/ed H KOHTAKTOB HEKOTOPHX aBTO-
MaTHYeCKHX BBIKJIOYATeJieH MIPHBEAECHH B MPHJIOXEHHH b.

2.9. Napamerpbl ABTOHOMHBIX HCTOYHHKOB 3JIEKTPO3HEPrHM H
CHHXPOHHbBIX 3JEKTPOJABUIATEJEH

[Ipu pacuere Ha4YaJbHOTO 3HAYEHUS NEPHOAHYECKOH COCTaBJSIIO-
et Toka K3 aBTOHOMHBIE HCTOUYHHKH, a TakK:kKe CHUHXPOHHBIE 3JIeKT-
pDOJABHUraTenand CJAEeAYET VUHUTBIBATH CBEPXINEPEXOJHBIM COINPOTHUBJEHH-

eM 10 INPOJOJIbHOK OCH poTopa (Xy), a NpU onpeneJeHHH HOCTOSH-
HOH BpeMeHH 3aTyXaHHs anepuOAUYecKo# cocraBJsiiounied toka K3 —
WHAVKTHBHBIM COIIDOTHBJIEHUEM [JIsi TOKOB OOpaTHOH MocCJeaoBaTelb-
HOCTH X; H AKTHUBHBIM CONPOTHBJieHHUEM 00MOTKH crartopa r. Ilpw

i

NpHOJUIKEHHBX pacyeTax IPHHUMAIOT. Xgmow) =0,10; Xo=x, ; r=
%

-—--0,15x; .

2.10. Hapamerpbl ACHHXPOHHbBIX 3JEKTPOABHIraTEJeH

Ilpn pacyeTax HauaJIbHOrO 3HAUEHHS NEPUOIHYECKOH COCTABJIAIO-
meid Toka K3 oOT aCHHXPOHHBIX 3JICKTPOJABHUTraTeNiel IMOCJeAHHE CJe-
IyeT BBOAUTb B CXE€MY 3aMelleHHs CBepXilepeXOAHbBIM HHAYKTHBHDBIM
conpotuBjiendeM. Ilpu Heo6XOAHMOCTH 1NPOBEAEHUS YTOUHEHHBIX
pacueToB cCJeAyeT TaKKe YYHThIBATb aKTHBHOE COMNPOTHBJEHHE CTa-
Topa. VX 3HaueHHss DEKOMEHAYETCH ONpelenstitb, KakK yKa3aHO B
npuJgoxeduu 7. Ilpu npubauKeHHBIX pacueTax IMPHHHMAIOT: CBEpPX-
epexoiHoe HHAYKTHBHOE CONPOTHBJIEHHE ACHHXDOHHOTO  JBHTaTe]s

Xamoow) =0,18; akKTHBHOE COMPOTUBJEHHE CTATOpPA  ACHHXPOHHOTIO
%

JIBUTaATEeJdaA 'an :O,SGX;;H

2.11. PacyerHble napamMeTpbl KOMIVIEKCHbIX HAFPY30K

2.11.1. Ilpu pacuere TOKOB K3 OT KOMNJAEKCHBIX Harpys3o0K cJe-
AVeT VYUTHIBATH HX IapaMerpsl NpPpsIMOH, oOpaTHOH H HYJEBOH IOC-
JeaoBaTesbHOCTEH. PekoMeHayeMble 3HaueHHsI CONPOTUBJEHHH  NpS-
MOH (Z;) u obparHod (Z2) nNoOCJAE€A0BATEJNbHOCTEH OTAEJbHEIX 3Je-
MEHTOB KOMIIJIEKCHOH Harpyskm  npuBeaeHsl B T1a0a. 1. 3HaueHus
MOJAYJEH TIOJIHBIX CONPOTHBJAECHHUH npaMod (£ ur ), OOpaTHOH
(Zoir ) ¥ HyJaeBoH (Zoyr ) HOCJAeIOBATEJbHOCTEH HEKOTOPHIX VY3-
JTOB {1aTPY3XKH B 3aBHCUMOCTH OT UX COCTAaBa AONYCKAETCS ONpeaesifiTh,
KAaK YKa3aHO B NPUJOXKEHHH 8.
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Tadbanuya I

[lapaMeTpbl 3JCMEHTOB KOMNJEKCHO# HATPY3KH

| 3HauYeHUS CONPOTHBJEHUH, OTH, el

IorpebuTen s KOMNAEKCHOE 105031{&-
HATDY3KH IeHUs Ha | €OSQ g, z .

CXEMax ‘ Fra %

kel . i i’

ACHHXpOHHBIE  3JEKTPOABH-

raTeJsiu ALl 0.8 0,074+j0.18 0,07 + j0, 18
CHHXPOHHBIe  3JIEKTPOJABHTA-

TeJH CH 09 0,030, 16 0.03+40,16
Jlamnbl HakaJuBaHHS JIH 1.0 1,0 i 33
I'aszopaspaaHble  HCTOYHUKH

CBeTa JIT 0,85 0,804 j0.53 0,38+470,24
IIpeoOpazoBaTenn IT 0,9 0,9 ;0,44 ] 6647081
DJCKTPOTEPMHUECKHE  Y(Ta-

HOBKH Y 0.9 I +70,49 0.4 402

2.11.2. B npubauxKeHHBIX pacueTax AJS Yy3JiOB, COAEpxKAaIUHX 0
70 % acuHXpPOHHBIX ABUTraTesel, JONMYCKAETCS 3HAYEHHS MOJAyJel
MOJHBIX CONPOTHBJAEHUH KOMIJIEKCHOM HATrpy3KH HOPUHUMATb PaBHHI-
MU Ziur =Zour =0,4; Zour =3,0.

* o “*

2.12. AkTHBHOe conpotruBjeHne Ayru B mecre K3

Ilpn omnpeneseHnH MHHHMAJIBHOrO 3Hayenuss toka K3 caepyer
YYUTBHIBATh BJIMsSiHHE Ha TOK K3 aKTHBHOIO CONPOTHBJIEHHS 3JEKTPHU-
yeCKou ayru B mecte K3.

[IpubauxeHHble 3HAYeHHST AKTHBHOTO COMPOTHBJIEHHS AYTH IIPH-
BeleHbl B Taba. 2.

Has npyrux pacyetHelX ycjoBHii K3 3HaueHHsi aKTHBHOTO CONpPO-
THBJACHHS AYTH AONYCKAETCs PAaCCUHUTLIBATH, MO MNPHUJIOKEHHIO 9.

3. PACHET HAHYAJDBHOIO 3HAYEHHSA NMEPHOIHUYECKOA
COCTABJIAKMEA TOKA TPEX®A3HOIO K3

3.1. Metoanka pacyera HayaJIbHOrO AEHCTBYIOLIErO 3HAYEHHS Ie-
puoaH4YeCKOH cocTaBasiolied Toka K3 B ajekTpoycraHoBkax a0 1| kB
3aBHCHT OT cnoco0a 3JIeKTPOCHAOXEHUS — OT 3SHEepProCHCTEeMbl HJIH
OT aBTOHOMHOT'O HCTOYHHKA.

3.2. llpu snekTpocHaG>XeHHH 3JIEKTPOYCTAHOBKH OT 3HEPTOCHCTE-
MBI Yepe3 MOHHXKAWOUWHH TpaHCOpMaTOp HayaJibHOE [AeHCTBYIOILEe
3HAaYeHHe NepHOAUYECKOH cocTaBJaswoued Tpexdasnoro Toka K3
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Tabauyga 2
3HauYeHUs] AKTHBHOIO CONPOTHBACHUSR AYIH

AKTHBHOE conpoTHBJeHHe ayry (r;), MOM, npx /K3 3a

TpaHchopmMaropaMH MOUIHOCTbLIO, KB-A
PacueTHuie ycaoBus K3 paHcgop P

) 250 ' w0 | 630 | o0 | 1600 | 2500
l 1 4
K3 B6aH3M BHIBOAOB ;
HH3UIEro Hanp s XeHus | l
TpancgopMmaropa: |
— B pasjenke kabeJjei | I
HaIpsKeHHEM: , |
0,4 kB 15 10 l { 5 4 3
0,525 kB 14 5 O 4,0 3,0 2,0
0,69 xB 12 7 | S 4 3 2
— B HIHHONPOBOJE TH- l
na UHIMA wanpskeHu- |
eM: '
0,4 xB — — — o) 4 3
0,525 kB — 1 = | = 5 3,5 2,5
0,60 kB — — — 4 3 2
K3 B8 KOHUe IWIHHO-
IPOBO/14 tuna LIMA |
aauHol 100—100 M |
HanpsiXXeHHeM: ’
0.4 kB L _ — | 6-8 | 5-7 46
0,525 kB { e ! -— — b—7 4—0 3~
0,69 xB | — — ~— 46 ; 3—D | 2—14
|

(/lno) B KuJOamIepax 0Oe3 yyeTa NOANHTKH OT 3JEKTPOABHIaTeJIeH
pPacCuuThIBAIOT 110 QOpMYIIe

I Uep B (8)
A S VA T R
Y3 V Ny+Xs

rae Uecpyu— CpellHee HOMHHAJbHOE  HAaNpsiXKEeHUe CeTH, B KOTOpOH
NPOH30LILJI0 KOPOTKOE 3aMbEIKaHue, B;
ris , X;z — COOTBETCTBEHHO CyMMapHOe aKTUBHOE U CYMMapHOe HH-
AVKTHBHOE CONPOTUBJIEHHA IPAMOH INOCHELOBATEJILHOC-
Td nend K3, MOM. DTH CONPOTUBJEHHS PABHBL!

rlEan_i_rp+rTA+rHBTrm+rﬁ+r11{ﬁ+rﬂﬂ+rﬂ
! xlE:xc+xT+xp_l—xTA+xxa+xm+x1}cﬁ_l_xﬂm
rne r+ 1 Xo— aKTHBHOE€ N HHAYKTHBHOC COIIDOTHBJICHHA MDA~

MOH  MOCJIeN0BATENbHOCTH [IOHU K aIIero
TpaHcdopmaropa, MOm;
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rTa H XTA— AKTHBHOE H HHAYKTHBHOE CONPOTHBJIEHHA fiep-
BUYHBIX OOMOTOK TpaHCcPOpMAaTOpOB TOKA,
MOM;

Xc — 3KBHBaJeHTHOe HHAYKTHBHOE CONPOTHBJICHHE
CHCTEeMBbl J0 IHOHHXKAaIUIero TpaHchopMaTo-
pa, MOM, npuBeLeHHOe K CTYNEHH HH3UIEro
HanpsaXKeHHsd;

ro— AKTUBHOE H HHAYKTUBHOE COINPOTHBJAEHHA pe-

akTopoB, MOM;
fks H Xxs — AKTHBHOE H HHAYVKTHBHOE COIIPOTHBJIEHHS TO-
KOBbIX KaTylIeK aBTOMATHYECKUX BHIKJIOYaTe-
aeir, MOM;
Yo U Xpm— AKTHBHOE H HHAYKTHUBHOE COINPOTHUBJICHHS LIH-
HONPOBOA0OB, MOM;

r«— CYMMAapHO€e aKTHBHOE COIIpOTUBJIEHHE pas3Jiny-

HBIX KOHTaKTOB, MOM;

rvx6, I'sxa H X1x6, Xsn— AKTUBHBIE H HHAYVKTHUBHBIE COIPOTHBJICHHA
NpSAMOH MOCJAEA0BATEJbHOCTH KaOeJbHBIX H
BO3AYUIHBIX JHHHH, MOM;

r. — aKTHBHOE COIIpOTHBJEHHE AYrH B Mecre K3,
MOM, NpHHHMaeMoe IO JAaHHBIM TabJ. 2 HIH
pacCuuThiBaeMoe KaK  YKa3aHO B NpHJOXKe-
HHH 9, B 3aBUCHMOCTH OT yCJOBHH K3.

3.3. Ecau sjekTpocHabkeHHe 3JEKTPOYCTAHOBKH OCYIIECTBJAAETCS
OT 3HEProCHCTEeMbl Yepe3 NOHHXKAWIWIKH  TpaHCchopMaTtop U BOJH3HU
Mecta K3 HMeoTCs CHHXPOHHBle H ACHHXPOHHEIE 3JIEKTPOABHUIATE. M
UJIH KOMIJIEKCHAsi Harpyska, TO HauyaJbHOoe AEeHCTBYIOLlee 3Hayelue
NepUONNYECKOH cocraBasionied TokKa K3 ¢ yueToM MOOANMTKH OT
JEKTPOABUTraTeNeH HJIH KOMIJIEKCHOM HArpy3KH CJeayeT OIpenessiTh
KaK CYMMY TOKOB OT 3HEProCHCTeMH (CM. II. 3.2) M OT 3JEKTDOJBHIA-
TeJIEH HJIH KOMIJIEKCHOH HAarpy3KH.

HavanbHoe nedcTByIOUlee 3HAYeHHe MEPHOAUYECKOH  COCTABJIYIO-
e Toka K3 OT CHHXpOHHBIX 3JekTpoaBuraTened (lmocy ) B KH-
JoaMmmnepax pacCUHTHBAIOT MO GpopMmyJie

Ey cn

IIDC,D; — V(x;+x12)2+(r(:ﬂ _l_rIE)E '

I (9)

raie Eg.cn — cBepxnepexogHas IJC CHHXpOHHOIO 3JIEKTPOABHIA-
tess ((pasHoe 3HaueHue), B;

X¢y H rcg -— COOTBETCTBEHHO  CBepXIepexoaHoe HHAVKTHBHOE H
aKTHBHOE COIIDOTHBJIEHHS  3JeKTpojaBurarens, MOwm;
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3HAYEHHs 3THX COIPOTHUBJIEHHH HONYCKaeTcsi ollpeje-
JATb KaK YKa3aHo B 1. 2.9;

Xis H riz — CYMMapHoe HHIAYKTHBHOE H CYMMAapHO€ AKTHBHOE COIl-
POTHUBJIEHHSA NPpAMOH  MOCJEL0OBAaTENbHOCTH  IE€MH,
BKJIOYEHHOH  MeXAY 3JeKTpPOoJABHraTteJeM H  TOU-
ko K3, MOM.

Iasg CHHXPOHHEIX 3JeKTpoJBHraTtesied, Kotopulie no K3 paboranau

c nepeBo3byxpaenueMm, cBepxnepexoanyw IDAC (Epcng ) B BOJb-
TaX PaCCYHTHIBAIOT MO dopMmy.Je

E;.cn'—'-'—"‘ V(U¢|0;'+I;0| x;Siﬂquol )+ 1o\ x;CUStle ), (10)

rre Ugoy — PasHoe HANpsKEHUE Ha BHIBOAAX 3JEKTPOABHrATENS B
MOMEHT, npeauiectBywomnd K3, B;
lipy—TOK craTopa B MOMeHT, npeaumectByoiiuid K3, A;

Q@ — YroJ casHra ¢a3 HalpsXKeHHss H TOKa B MOMEHT, Npej-
mecTByomuld K3, rpan. an.;
X; — CBepXIepeXOAHOE COINPOTHUBJAECHHE N0 NPOJOJLHOH OCH

CHHXPOHHOTI0O 3JeKTpoaBurartess, MOM.
Il CHHXPOHHBLIX 3JeKTpoaBHrarejied, paborasmiux ao K3 ¢ He-

10B030yxKAeHHEM, CBepxnepexoanyi I C (E;_Cﬂ ) B BoOJbTAaX pac-
CUHTHIBAIOT 110 (popMyJie

Ey.cn=V (Ui — Iy %asingyo, )2+ (Ijo) xac0spio) )*. (11)

HauanbHoe pelcTBylOllee 3HAYE€HHe TNEPHOAHUYECKOH COCTABJISIO-
ned toka K3 OoT acHHXpOHHBIX 3JiekTpoABHrartesed (fmapg ) B
KHJioamiepax pacCYHTHIBAIOT N0 hopMyJe

Eﬂ'
b. AL
Iwap = = (12)
AR V (tagt+xs V4 (rpyg +r5 )2

rje x;ﬂ H raq  -—— COOTBETCTBEHHO CBepXIepexogHoe HHAYKTHBHOE
H aKTHUBHOE COIPOTHUBJIEHHH  3JEKTPOIBHIaTE-
Jsi, MOM; 3HaueHUs] 3THX CONPOTHUBJEHHH  JIO-
MyCcKaeTCsl olpene/issTb, KaK ykKa3aHo B 1. 2.10;

Ep an -—cBepxnepexonnas IJAC aCHHXPOHHOTO  3JEKTPO-
ABUrartess, KOTOPYIO  MOXHO pacCuurarb 1o
opmyJie

Ep.an= V(Udam]COStplol —Ioy ran)?+(Ugsinggo, —1I o, xapn)®. (13

[Ipn HeoOXOOHMMOCTH YyYeTa KOMIJIEKCHOH Harpy3kd COOTBETCT-
BYIolllee HadaJbHOe JAeHCTBYWIIEe 3HayeHHe MNepHOAHUYECKOH  COC-
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TaBJAAOILIeH ToKa K3 cieayer pacCUHTHIBaTh, KAK YKa3aHO B NPHJIO-

)xenuu 10.
3.4. B 3/1eKTpOyCTaHOBKAX ¢ ABTOHOMHbLIMH HCTOYHHKAMH 3JI€KTPO-

JHEPTHH HavyaJdbHOE EHCTBYIOIEe 3HAYEeHHE NEePHOIHYECKOHW COCTaB-
Jawouien Toka K3 6e3 yuera NMOANUTKH OT 3JeKrpoaBuraresed ([gp,) B
KHJ/J0aMIlepax pacCYUuThIBAOT Mo (opmy.ie

»

Eg
]Hﬂ= )
2 2 ’
V ristXis

rge rix M Xy ~— COOTBETCTBEHHO CYMMAapHoe AaKTHBHOE U CyMMap-
HOe MHJAYKTHBHOe conpoTHuBJieHHs uenun K3, mOM.
SDTH CONPOTHBJECHHUS DABHHI:

r1s :rTA+rHB+rp+rm+rﬁ+r1yzﬁ+rm;
X1z =Xg-tXTatXye +Xp+ X+ X 16+ Xna

rne Ly — 3kBUBaJeHTHas cBepxnepexogHasa IDHC (da3Hoe 3Haye-
HUue), B; 3nauenne stoin D C cienyer pacCuuThiBaTh TaK
XKe, KaK U JAJist CHHXPOHHBIX 3J€eKTpoABHUrareJsed (cM. 1. 3.3).
3.0. Ilpu Heob6XxomuMoOCTH yueTa  CHHXPOHHBIX U ACHHXPOHHBIX
3JEKTPOJJABUTATEJIEH HJH KOMIIJIEKCHOW HAarpy3kKd B ABTOHOMHOH 3JIEKT-
PHYECKOH CHCTEeMe HayaJbHOe [EeHCTBYIOLiee 3HauYeHHUe IHepuoaUue-
CKOH COCTaBJISIOHIEHd TOKa K3 caeayer omnpenesisitb Kak CyMMY TOKOB
OT aBTOHOMHBLIX HCTOYHHKOB (CM. M. 3.4) U OT 3JeKTPOABUraTeJeH HJIHU
KOMIIJIEKCHOH Harpy3ku (cM. 1. 3.3).
3.6. Ilpy Heo6XOAMMOCTH yueTa BJHSHHS Ha TOK K3 aKTHBHOIO
CONPOTHBJEHHSI JEKTPHUUYECKOH JAYIH pPEKOMEHAVEeTCA HCI0JAb30BaTh
YKa3aHusa npuaoxenus 9 (m. 4).

(14)

4. PACYET ANEPUOAHUYECKON COCTABJIAIOUWENA TOKA K3

4.1. HauboJsbllee HayaJbHOE 3HAYEHHE aNepUOLUUYECKOH COCTAaB-
asiomein Toka K3 (i) B obuieM cayyae CUMTAIOT PAaBHBIM aAMIJIHTYIeE
NepUOAHUYECKOH COCTaBJSIOUIEH TOKa B HadaJbHblH MoMeHT K3

fa0=V 2 I . (15)

4.2. B PajvaJbHBIX CEeTAX aNePHOAMYECKYIO COCTaBJSAIOLLYIO TO-
Ka K3 B NpoOH3BOJBLHHII MOMEHT  BpeMeHH (iat) PACCUUTLIBAIOT IO

popmyJie

. ; —
fa=ig,6 3, (16)

rnpe ¢ — speMmsd, c;
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[, — MOCTOSAHHAS BPEMEHH 3aTyXaHusi alepHoJHYECKOH COCTaB-
asiowen Toka K3 ¢, paBHas

Ty= —2 (17)

Ocly

rpe Xy MW ry — pe3yJbTHUPYIOUIHE HWHAYKTHBHOE W aKTHBHOE COIpPO-

THBJAeHUs wenu K3, MOMm;
0. — CHHXPOHHAas yrJaoBas 4acToTa HalpsiKeHUs  ce-

TH, paj/c.

[Ipu onmpeneneHuu xy U ry CHHXPOHHbIE TeHEpPATOPHl, CHHXDOH-
Hble U ACHHXPOHHBIE 3JIEKTPOABHIaTe/NH HOJXKHB OBITb BBeJAE€Hbl B
CXeMy 3aMellleHHS B COOTBeTCTBHHM € TpeboBaHussMH nm. 2.9 u 2.10.

Kominjiekcnasa Harpyska paoJikHa OBITb BBEJEHA B CXEeMY 3aMmellie-

HHSA B COOTBETCTBUH C TpebOBAHUAMH pasna. 2.

4.3. Ecsau touka K3 nequT pacueTHYIO CXeMy Ha pajualibHble, He-
3aBUCHMBIe JAPYr OT JApyra BETBH, TO alepHOSHYECKYI0 COCTaBJIAIO-
myw Toka K3 B NpoH3BOJLHBIE MOMEHT BpPeMeHH CcJeAyeT Olpeje-
JATh KaK CYMMY afnepHoJHUYeCKHX COCTABJSIOUIHX TOKOB OTJeJbHbIX

BeTBeH MO0 PopMy.Je
m
. : —{/T, .

rae m -— 4YUCJIO He3aBHCHMBIX BeTBeH CXeMBH;
iap; — HauajbHOe 3HadeHHe alEepUOJUYECKOU COCTaBJASAIOLIEH TO-

kKa K3 B i-ii BeTBHU, KA.

5. PACUHET YAAPHOTIO TOKA K3

5.1. Ypapubui Tok Tpex¢aszHoro K3 (iyz) B 3J1eKTPpOyCTAHOBKaX
C OJHHM HCTOYHHKOM 3HEPruH (3HEProcHCTeMa HJH aBTOHOMHBIHM HC-

TOYHHUK) PaCCUYHTHIBAIOT 110 dopmyJe
iya=V 2 I ,o(1+singe v Ty =V'27, K,,, (19)

rie Kyﬂ:-(l—l—sin(p[{e_tyﬂ”a ) — VAapHBIH  KO3((UIHEHT, KOTOPHIH
MOXeT OBbITb oIpejeJieH MO0 KPHBHM

yept. l;
'y — NOCTOsIHHASL BPEMEHHU 3aTyXaHUS anepUOJAUYECKOHW COCTaB-

nswomed Toka K3 (cm. n. 4.2);
Qx — YroJa casura mno (pase vanpsixkenus uiau 1 C HCTOUHHKA H

NepUOAUYECKOH cocTaBasolued Toka K3, KoTopblii paccuu-
THIBAIOT 1O PopMyJie
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px==arctgx;s/rx ;

lyn — BpeMs OT Hauaja K3 10 nosBJIeHHs yAapHOro TOKA, C, PaBHOE
T/24@

t,,=0,01 —

KpHBbie 3aBHCHMOCTH yaapHoro koadduuuenta Ky,
OT OTHOWECHMH r/x U Xx/r

"0 02 04 06 08 I0r/x G571 2 5 10 20 S0M0x/r

A — HHAYKTHBHOe¢ CONpOTHBJECHHe HenH K3; r — aKTHBHOE CONpoO-
THBNEHHe HenH K3

YepT. 1

0.2. Ilpu pacuere ymapuoro toka K3 Ha BHIBOZAX aBTOHOMHBIX
HCTOYHHKOB, a TaKXe CHHXPDOHHHIX H ACHHXPOHHBIX 3JIEKTPOIBHraTe-
JIeH AONYCKAETCs CYHTATD, YTO:

yAapHbIH TOK Hacrynaer uepe3 0,01 ¢ mocne Hauyana K3;
aMIIUTYa NEePHOLHYECKOH cocraBJasiomeist Toka K3 B MomeHT

BpeMmend {=0,01 ¢ paBHa aMnauTyge 3TOH COCTABJAIOIIEH B HAYAJb-
HBId MOMeHT K3.

9.3. YIapHBIA TOK OT aCHHXPOHHOTO 3JIEKTPOABUTATENs (iyz.Agn)
B KHJIOaMI€pax pacCCYHTHBAIOT C YYETOM 3aTYXaHHS aMIJIATYIBl Ie-
PHONHYECKOH cocTaBasomed Toka K3 no dopmyne

0,01 001
ly;m ALL =]/2 lnmﬂ(e Tp —|—e Ta }, (20)

rpe 1p — pacuerHas NOCTOSIHHASI BPEMEHH 3aTyXadHs NePHOAHYECKOD
COCTaBJSAIOLUIEH TOKa cTaTopa, C:

I'a — nocTosilHHAst BpPEMEHH 3aTYXaHHsl anepUOJHUECKOH COCTAaB-
JSIIOLIeH TOKa ¢Tartopa, C.

[Ipu srom T, u T, pomyckKaercsi pacCUuTHIBATH MO GopMyJaam

i
T XAI[+-X1H6 .
H= . —

Welo
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‘an +x1_1iﬁ
Oc(7y4r16)
L€ . — CHHXPOHHAs yIJjoBas 4yacToTa, paj/c;

(3

rf1 H ry— COOTBETCTBEHHO AKTHBHOE€ COIIPOTHBJ/IEHHE CTaTtopa ¥ akK-
THBHOE CONPOTHBJIEHHE POTOpa, IMPHBEAEHHOE K CTaTopy,
KOTOpBle JONyCKaeTcs pacCYUTHIBATH, KaK YKasaHO B IIPH-
JIOXKEHHH 7.

5.4. Ecau touka K3 geaut pacueTHYIO CXeMY Ha paJHajJbHBIE, HE
3aBHCHMBEIE JAPYr OT JApyra BeTBH, TO
yrapubiii ToK K3 (iyx) onpenensiior
KakK CYMMYV yVJAapPHBIX TOKOB OTAEJbHBIX
BeTBEeU 10 (MQOopMmyJe

T,=

H3MeHeHHe NEPHOAHYECKOH
cocTaBasoied Toxka K3
OT CHHXPOHHOM MaIHHLI

i —_— !
[p= V2 Iﬂoi(l—l—etwf”af), (21) 7 ':. z,
é=1 kL g{ ﬂQ{HﬂM)_= m;'? .l
CAE M — YHCJO HE3aBHCHMbIX BETBECH \\ - |
CXEMbI; 1
I ne; — HaAYaJBHOE REHCTBYIOLILEE 59 N ! i K
3HayeHHe epHOIHYECKOH CO- {\ *
| o

craBJdomenl Toka K3 B i-H

BETBH, KA; k\\\
lyni — Bpe€Msl TOSIBJICHHA YAAPHOTO pgi
TOKa B [-H BETBH, C; “\
I,; — 1oCTOsAHHass BPEMEHH 3aTyXa-
HHSL ANEePUONHUYECKOH COCTaB-
asiomed Toka K3 B i-d Bert- l\\ ¢ |
4

BH, C
6, PACUET NEPHOIMYECKOH ! P
COCTABJAIOIIEA TOKA K3 \ 5
OT ABTOHOMHBIX HCTOYHHUKOB _
SJEKTPOSHEPIrHHX B NNPOHU3BOJbHLBIA
MOMEHT BPEMEHH
6.1. B ¢cJ0XHBX aBTOHOMHBIX CHC- --‘.
TeMax pacyer IMNepPHOAHYECKOH COC-
TaBJgwIined Toka K3 OT UCTOUHHKORB ---s

3JIEKTPOSHEPTHH (CHHXPOHHHIX TFeHe- - 1 1

paTopoB) B IPOU3BOJLHBIH  MOMEHT
BPEMEHH CJ/IEAYET BBINIOJHATDL HYTEM Y, (2 04 08 G4 it
pelieHuss COOTBETCTBVIOILHEH  CHCTE-

MH au¢p¢PepeHnHaNbHbBX YpaBHEHHH UepT. 2

E
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[epexoHblX NPOLECCOB ¢ HCNOJAb30BaHHeM DBM.

0.2. B npuOIHXKEHHBIX pacyeTax AJs OIpeae/ieHHSA AelCTBYIOHIEro
3HaueHHs] MEPHOAHUYECKON cocTaBidlolle TokKa K3 B NpoH3BOJbHBIA
MOMEHT BPEMEHH OT aBTOHOMHBIX HCTOYHHKOB NPH PAaAHAJbHOH CXeMe
NPUMEHSIIOT KpHBbie, TMNpHBeJdeHHBle Ha YepT. 2. PacyeTHble KpHBbIie
XapakTepH3YVIOT H3MEHEeHHE 3TOU COCTaBJSAIOLIEH BO BPEMEHH IIDH pa3-
HBIX yaaJleHHOCTAX TOUKH K3. 3HayeHHs1 NepHOAHYeCKOH COCTaBASIOUICH
TOKa K3 B NpoM3BOJbHBIA MOMEHT BpPeMEHU OTHECEHBl K HauyaJbHOMY
3HAYEHHUIO 3TOH COCTAaBJLAIOWEH, T. €.

Im‘
Y= Too

YnaneHHocTs TOUKH K3 OT CHHXPOHHOH MawuHBl (Ippuomy ) XAa-
*

*

PAKTEepH3YeTCss OTHOLUEHHEM [AE€HCTBYIOLLEr0 3HayeHHs NMePHOAHUYECKOH
COCTABJSAKIINEH TOKAa 3TOH MalHUHBI B HavaJdbHLIH MoMeHT K3 K ee
HOMHHAJIbHOMY TOKY, T. e.

Ing

In{)(Ho'ﬂ)"—" [HGM

JleficTBylOlllee 3HaueHHe IepUOJHUECKOH cocTaBJjswouied Toka K3

B IIPOH3BOJIbHHIH MOMEHT BPEeMeHH OT CHHXPOHHOH MAIUHHBI (HJH He-

CKOJIbKHX OJHOTHMINHBIX CHHXPOHHBIX MalllHH, HaXOASIIHUXCA B OJHHA-

KOBBIX YCJOBHSIX TO OTHOIIeHHIO K Touke K3) ([/q:), caeayer ompe-
AeadATh 1Mo dpopmyJie

Intzv.{ﬂﬂ(ﬂﬁﬁ)lﬂnu > (22)

npuyeM MPH HECKOJbKHX MAUIMHAX IOJ HOMUHAJAbHHIM TOKOM CJIeAyeT
IOHUMATb CYMMY HOMHHAJIbHBIX TOKOB BCe€X MAlIIHH.

7. PACUET DEPUOAUYECKOHW COCTABJAIOILEA TOKA K3
OT CUHXPOHHbLIX H ACHUHXPOHHBLIX 3JIEKTPOIABHUTATEJIERA
B MPOU3BOJIbHBIN MOMEHT BPEMEHH

7.1. Tounni pacuer nepuoaHYeCKOH cocTaBJjasolledn Toka K3 or
CUHXPOHHBIX ¥ AaCHHXPOHHLIX 3JEKTPOABUTaTesie¥ B IPOU3BOJLHBIN
MOMEHT BPEMEHH cJieqyeT BBIINOJHATb NYTEM pelieHus CHUCTEMBI JHQ-
bepeHIlMaJAbHBIX YDaBHEHHHU NepeXOJHbIX IIPOIECCOB.

7.2. llpn npubiauxkeHHBIX pacyerax AN ONpeneJICHUS IeHUCTBYIO-
IIer0 3HAYeHUs IepHOAUUYECKOH cocTaBJsAwoled Toka K3 oT CcHHX-
POHHBIX 9JEKTPOABUraTeJed B MPOU3BOJBHBIH MOMEHT BDEMEHH I[IpH
pajguaJbHOH CXeMe HCINOJBL3VIOT THIOBLIE KPHBBIE, HPHUBEJCHHBIE Ha
yepr. 2.
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7.3. Ilpu mpubin:KeHHBIX pacyeTax AJsl ONpeAejeHHA [AeHCTBYIO-
(IeTO 3HaueHHsI HepuoJIHYeCKOM cocraBJsouleili Toka K3 ot acun-
XPOHHBIX 3J€KTPOJBHraTe/led B IIPOM3BOJbBHLIH MOMEHT BPEMEHH IpH
pPalHa/lbHOH CXeMe HCHOJb3YIOT KpHUBble, HNPHBEAEHHBIE Ha 4YepT. J.
3HaueHUs TEePHOAHUYECKOH COCTaB-
Jawomed Toka K3 B nNpousBoJbHBIH
MOMEHT DBPEMEHH OTHeCeHB K Ha-

qaJbHOMY 3HAYEHHUIO 3TOH COCTAaB-
JAIOLIEH, T. €.

H3menenue nepHoanuecKor
cocraBasiiomeit Toka K3
OT ACHHXPOHHBIX JABHraTeJen

7% 44
. 10 .
VAR sUNEERERE

N | [ | |
Nl T

D!ﬂ..lll
NCCLe
N

Vananeunoctbh ToukdH K3 ot acun- 08
XPOHHOTO 3JIEKTPOABHMraTe s Xxa-
pAaKTepU3yeTCss OTHOUICHHEM JAEHCT- 0,7
BYIOHIEro 3HAUYEHHS NEpHOAHYECKOH
COCTaBJIAIONIEH TOKa 3TOr0 3JIEKT-
poJaBHuratess B HayaJbllbIH MOMEHT [5
K3 k ero HOMHHAJbHOMY TOKY

RN
{{-HU{HDM) — I:;:[;M q3 .L\\\‘ .

ERNNNANE

IleficTByoLLee 3HAUCHHe TepHo- &2

IHYECKOH cocTaBasiiomel Toka K3 0,1 N

B MPOH3BOJbHBIX MOMEHT BPEMEHH \ ,

OT ACHHXPOHHOTO 3JEKTDPOIABHIraTE- J 0.05 0w G5 tC

a8 (Intan ) (MM HECKOJBKHX aCHH-

XpOHHBIX 3JE€KTPOABHIraTeNEH, Ha- YepT. 3

XOMSALHUXCA B OJMHAKOBBIX YCJOBH-

s1X TIO OTHOLIEeHHIO K Touke K3) paccuMThIBAIOT 1O (pOpMyJe
[nmﬂ_=?m,ﬂ]n0(ﬂom)[nnmﬁﬂ . (23)

¥

8. PACUET TOKOB HECUMMETPHUYHDIX K3

8.1. CocraBaeHne cxem 3aMelleHUd

8.1.1. Pacuer TOKOB HecHMMeTpHUHBIX K3 BBIHNOJHAKT ¢ HCHOJb-
30BaHHEM MeT0Ja CHMMETPHYHHX cocraBJjsomuXx. [Ipy atom npensa-
PUTEJbHO HeOoOGXOAMMO COCTaBUTb CXe€MbI 3aMellleHHs1 NMpsSMOH, o0part-
HOH M HYJIeBOH NOCJeA0BaTEJbHOCTEH.

8.1.2. B cxeMy 3aMelleHHS NPSIMOH TMOCJAEAOBATEJBHOCTH JAOJIXKHBL
OBITL BBEJIEHH BCe 3JeMeHTHhl PAaCUETHOH CXEMH, NpHUEM NPH pacueTre

2 3ak. 1915
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HayaJbHOrO0 3HAUEHHUSA TOKa HecUMMeTpuuHoro K3 aBTOHOMHBHE HC-
TOYHHKH, CHHXPOHHBHIE H ACHHXPOHHHE 3JEKTPOABHIrATENH, a4 TaKxkKe
KOMIJIEKCHAA Harpys3kKa JOJIKHBI OBITb BBEJEHHI  CBepXIIEPEXOJHBI-
My DJC u cBepxnepexoAHEIMH CONPOTHBJIEHHSIMH.

CxeMa 3amellleHHsT o0OpaTHOH MOCJAEJ0BAaTEJAbHOCTH TaKxKe HOJIXK-
Ha BKJIIOYaTb BCEe 3JEeMeHTHhl pacueTHOH cxeMmbl. Ilpu stom I C 06-
paTHO# IHOCJAEN0BATEJbHOCTH CHHXDOHHBIX W ACHHXPOHHBIX  MAIHH,
a TakKxKe KOMIIJIEKCHOH Harpysku, CcJaeayer HPHHUMATb PABHBIMH HY-
Jio. ComnpoTHuBjieHHe o0OpaTHOH  NOCJAeN0BATEJAbHOCTH  CHHXPOHHBIX
MalluH cJeJyeT NPHHUMATh 10 JAAaHHBIM KaTaJjora, acCHHXPOHHBIX Ma-
IIIUH — NPHHUMATL PAaBHBIM  CBEPXIMEPEXOAHOMY COINPOTHUBJIEHHIO, a
KOMIIJIEKCHBIX HArPYy30K — B COOTBETCTBHUH ¢ TabJ. 1.

ConpoTuBJjieHne OOpATHOH NOCJAELOBATEJbHOCTH TpaHCPOPMATO-
POB, PEAKTOPOB, BO3AYLUIHLIX U KalOeJibHBIX JUHHUU CJeAyeT NPUHUMATh
PaBHBIM CONPOTHUBJICHUIO NIPAMOHU MOCJIEA0BATEAbHOCTH.

8.2. Pacuetr ToKOB opHO(a3Horo K3
8.2.1. Ecan snekTpocHabkKeHUe 3JEKTPOYCTAHOBKH HAMpPSKEeHHEM

10 1 kB ocyuecrBasieTcs oOT 3HEPTOCUCTEMBbl Uepe3 MOHHUKAOMIUH
TpaHCc(oOpMaTOpP, TO HavaJbHOE 3HAUCHUe MEePUOAUYECKOH COCTaBJISIIO-

= I
el TOKa oJHodasHoro K3 oT cucreMsl ([ﬁm’ ) B KHJoammepax pac-
YUTBIBAIOT IO popMyJe

g———

[I(.I:))‘_‘ . ‘/3 UC_‘O HH (24)

y o(2rystrge )2+ (245 +o0x )2 7

rae rizx H Xy  ONpeledsiloT B COOTBETCTBHH C II. 3.2 HACTOSHIEro

CTaHJapTa;
Yoy H Xox — CyYMMapHOe aKTHBHOE U CYMMapHoe HHAYKTHBHOE COII-
POTHBJIEHHSI HYJEBOH IIOCJE€N0BATEJNLHOCTH PAaCUETHOU
cXxeMbl OTHOCHTeJibHO TOukH K3, MOM. 3TH conporus-

JJCHHA PaBHDI:
r{)E:rnT_l' rp+rTA+rKB_{_rK+rﬁm+r0Kﬁ+rUBﬂ T 7,
H xUE:xUT_I_xp_I_xTA_i_xKB"l—xnm =X ox6 T X opas

TRe ror H Xor — AaKTHBHOE€ M HMHAYVKTHUBHOE CONPOTHUBJEHHS HYJIEBOH
MOCJAeJOBATEJNbHOCTH  TOHHUXKAIOLLIEero TpaHcpopMarTo-
pa; )

row H Xow— AKTHBHOE€ U HHAYKTHBHOE COINPOTHUBJIEHUS HYJeBOH
NOCAeJ0BATEJbHOCTH IHHHOIIPOBOAA;
roke H Xok6— AKTUBHO€ W WHAYKTHBHOE COIPOTHUBJEHHSA HYJIEeBOH
nocJseJgoBaTeJbHOCTH KabeJis;
Tosnx H Xgsn — QKTHBHOE H UHIAVKTHBHOE COIPOTHBJIEHHUS HYJIEBOH IO-
C/Ae4OBAaTENbHOCTA BO3AYIIHOH  JHHHH  (7opn=/1181,
xﬁsnm3xlnn)-
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8.2.2. B 3seKTpoyCTaHOBKax ¢ aBTOHOMHBLIMHM HCTOYHHKAaMH 3Hep-
(MK Havya.lbHOe 3HaueHuHe MNEPHOJAHUYECKOH COCTAaBJSAIOUIEH TOKa OLHO-

]
pasHoro K3 (I ) B KuJIoammepax DaCCUHTHIBAIOT MO (BOPMYyJe

J) — s

. R 25
A VAG T L R (£9)

rjie E; — 3KBUBaJieHTHas cBepxnepexoanass IJJ1C aBTOHOMHBIX HC-
TOYHHUKOB, B, KOTODVIO  OIpeneJqsioT B COOTBETCTBHH
¢ n. 3.4

3HaueHuss ryjx H X;s  ONPEJeJISIIOT B COOTBETCTBHM C 1. 3.4, a
Yox W Xgs —TIo0 I1. 8.2.1.

8.2.3. HauyaanHoe 3HaueHHe MNEePHOAUYECKOH COCTABJAUIEH TOKa
ojnHodaszHoro K3 ¢ yyeToM CHHXPOHHBIX U ACHHXPOHHBIX 3JIEKTPOJBH-
ratesed B KUJloaMIlepax pPAacCCUMTBHIBAIOT, KAK YKa3aHo B M. 8.2.2.

8.2.4. Ilpn HeoOXOAUMOCTH OIpedeJieHUS INEepHOAUYECKOH COCTaB-
Jawoniedl Toka oanogasHoro K3 B NpoH3BOJILHBIH MOMEHT BPEMEHH
MPUMEHSIIOT METOABl pacueTra, NpuBeJleHHble B pa3a. 2, 6 u 7.

8.3. Pacuer TOKOB nByx(asznoro K3

8.3.1. Ilpu 3/eKTpoCcHAOXKEHUH 3JIEKTPOYCTAHOBOK HaINpSXKeHHeM
710 1 kB or sHeprocucreMbl uepe3 NMOHUXKAIOUIMH TPaHCPOpPMAaATOp Ha-
yaJbHOE 3HAueHUEe NEePHOAHMUYECKOH COCTaBJANIEd TOKa ABYX(a3Ho-

ro K3 (Iff-_,’ ) B KHJOaMIlepaX pacCUUMTHIBAIOT MO dopMyJie

o -_2 9 — ’
2 V sty

(26)

T ae
r12=r’r+rp+rTA+rKB +rlu+r1{+r11{6 +r13n“|_rn/2;
X1x zxc+xT+xI}+xTA—[_xHB'1—xm "|"x1ic6+x1m-

8.3.2. B 3/eKTpOyCTaHOBKAaxXx ¢ aBTOHOMHBIMH HCTOYHHKaMHU 3HEp-
THH HayvaJbHOE 3HAuUE€HHEe MNepUuoJUYEecKOol COCTaBJAAOUIEH TOKa ABYX-

dasnoro K3 (II%’ ) B KWJoaMIlepax pacCUUTHIBAIOT 1O (PopmyJie
Vi L
2 V sty

8.3.3. HauannrHoe 3HaueHWe NEPUOJHYECKOH COCTaBJAIOIIEH TOKa
AByX¢asuoro K3 ¢ yueToM AacHHXPOHHBIX  3JEKTPOJABHraTeNeH

2
(I émﬂ ) B KHJIOaMIlepax pPacCYHUTHIBAIOT MO dopmyiie

: (27)

2) .-
11(10) T

2*
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é—Eﬂ'
(2) V b2 1.
[HQA,H. 2 9 § ’ (28)
V”lz:'l“xlz
rae Egs — 3kBuUBaJgeHTHas D C aCHUHXPOHHBIX 3JEKTPOJBHTaTeel
M HCTOUYHHKA 3JIEKTpO3HEepruu, B;
Fiz H X1y — CYMMAapHLbIe aKTUBHOe M HHAVKTHBHOE CONPOTUBJEHHUS

OTHOCHUTEJbHO TOYKH K3 (C yueToM mapaMeTpoB acCHHX-
DOHHLIX 3JeKTpoaBuraresei), MOM.

8.3.4. HauaJsbHoe nelicTByIOLlee 3HAYEHHE TEPHOIMUYECKOH COCTaB-
Jamied Toka AByx@gasHoro K3 ¢ yueToM CHHXPOHHBIX 3JEKTPOABHIa-
TeJel B KHJaoaMIiepax onpenesiioT, KakK yKa3aHo B 1. 8.3.3.

8.3.5. Ilpu Heo6XOAMMOCTH OIpeJeJeHUs] MEePHOANYEeCKOH COCTaB-
JsAIlel Toka aAByx(hasHoro K3 B NpOHU3BOJbHBIE MOMEHT BpEeMeHH
IPUMEHSIOT METOABl pacyera, NpUBeJIeHHbe B pa3l. b u 7.

INPHJ/IO)KEHHE }
Pexomenoyemoe

PACYET CONNPOTUBJIEHUHN LIUHOIIPOBOO OB

l. HeoGxoaumeie anst pacuetoB TOKOB K3 mapameTpnl HIHHOOPOBOJ 0B MOTYT
OBITL B3SITBl H3 HOPMATHBHO-TEXHHYECKOH JNOKYMEHTAUHH HJAH NOJYYEHB pAaCUETHBHIM
metoaoM. Ilapamerpnl wuronposonos cepuun HIMA wu HIPA nauw B Tabn. 3

AKTHBHOE CONDOTHBJEHHe OJHOH (ha3bl WHHOMPOBOAA (rw) B MHJAJHOMAX IIDH
TeMIeparype U PacCUUTHIBAKOT IO (OopMYyJe

N { T4
rm__p‘}ﬂnpm S T+ gy

K, 108, (29)

rae OYyopm —— YAENbHOE CONPOTHBJIEHHE MaTepHasa  IHIMHH NpPH HOPMHPOBAHHOH
remueparype Uuopn, OM-MM2/M;
Oyopw — HODMHUPOBAHHAs TeMiepaTypa, JPH 'KOTOPOH 3aJaHO YAeJAbHOE COIM-
portuBJaenue °C;

[ — nJUHa LIHHB OXHOUA (a3, M;

S — CeyeHue LIUHB, MM?;

I — nmocTosHHAs, 3aBHcsAlllag OT MaTtepHana mnposoaHuka, °C: nas TBepAO-
TaHyToH Meaun 7=242°C; pnss oTOXKxKeHHOA Meaum T =234 °C; pasa
amoMuuns T =236 °C:

K; — xospdunuedT Ao6aBOYHBIX [OTEPhb, VYUHUTHIBAIOUWIMH  BJAUAHHE 1OBEpPX-
HocTHOrO 3thdekra, sppeKTa O6JAU30cTH, a Tak¥Ke  ,JOOABOYHHX IIO-
TE€Pb OT PACHOJOXKEHHHX BOJU3N METANJHUECKUX 3JIEMEHTOB.

3naueHue kKospdunuenta n06aBOUHBIX MOTEPh MOXKHO OLEHHUTb, HCXOAS H3 pe-
3yJbTAaTOB B3KCIEPHMEHTAJbLHHX HCCAENOBAHHH  TOKOIPOBOJAOB AHAJOTHYHBIX KOQHCT-
DYKIHA MM paccuHTaTbh (MpHONAH3HTENbHO) TO GopMmyJe
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KIEMKB KﬁKIIB ’

rie K g — Ko3pduUUeHT, YUYHTHIBAIONHA H3MEHEHMNe
HU K4 (pHBelAeHHl B NPUJOXKEeHHH J);

K¢ — K03 punnent OIU3IOCTH;
K;s — K03dduuueHT nosepxuoctore addexra,

TEMIepaTyph HMHUHH (3HaYe-

Tabnuna 3
ITapaMeTpbl KOMIJIEKTHBIX LIHIHHOMPOBOLOB

Conporusncnue
Conpomﬁgenne HYJIEBOTO TPOBOA-

HoMuHa/AbHOE . dasbl, MOM/M HHKa, MOM/M

Tun HaupsiKeHHe, |{1OMHAHaJbHDIH —_——— —_—
HIMHONPOBOAA B TOK, A I
& *1 Fan X pg
——— e —— ——rt I- s— - - N = S — N—
|

[HIMA4—1250 0,38/0,66 1250 0,034 0,011 6 0L0Ib4 0 053
IHIMA4—1500 0,38/0,56 1600 0,030 (0,014 0,037 0042
IMA4—3200 0,28/0,56 3200 0,010 0,005 0,0c4 0,035
HHIMAGSIT 0,28/0,60 2500 0,020: 0,020 0, 070 (' 046
[IIMAESIT 0,38/0,66 4000 0,013 | 0015 0,070 0 045
HIPA73 0,218 260 0,219 0,210 0,120 0,218
[IIPA73 0.28 400 0,150 0,170 | 0,162 0,164
HIPA73 0,23 630 0,1 0,13 0,162 (0 164

3uayeHuss xo3pduudeHToB K¢ ¥ Ky AAS MEAHBIX M AJIOMHUHUEBLIX 1IMH 3a-
BHCAT OT PAa3MepOB MOHEPEUHOTO CeUeHHSs, PaciloNOXeHHs H 4Hcaa WwuH. das ops-
HOYHBIX IIHH NpPAMOYIOJBHOrO ceueHHs, HMeEHIHX pasMmeph 25X3 — 10010 wm,
NIpH PacnojJOXeHUH 1IHMH «Ha pebpo» 3nauenunsn kKosbpuuuenra K, cocTapasion
1,02—1,1 3nauenus xospduuHenta Ky, AJdd NaKeTOB IIHH JONYCKaeTcs Npw-
HUMAaTh KaK AJS OAMHOYHBLIX IIHH

Kosdboduunedt nobaBouHbIXx noTepb K, AJ4S adIOMUHHEBHIX LIHH CEueHHem
10010 MM2 B R2BHCHMOCTH OT UYHCJA HIHH 1 A0MXKEH HMEeThb CJeAVIOUHe 3HAYeHHS:
npu n==1 K;=~1,18; npg n=2 K;=1,25; npu n=3 Kp,~16; npu n=4 K,=1,72

[Ipu npomaﬂKe [IHHOIIPOBOAA B TaJjgepee HJAH TyHHeJe Ko3(ppuuuenr pobda
BOYHBIX NOTEpPL cJjeayer Opatb Ha (0,250 Goabule, yeM npH ero NPOKJIAAKe Ha OTKPH-
TOM BO3JYXe.

2. UHayKTHBHOE CONPOTHBJEHHE MIPSIMOH HOC/AEAOBAaTENbHOCTH (Pasbl LIKHONPO
Boja (x)w) B MHJJIHOMAaxX Ha MeTP PACCUHTLIBAIOT IO QopMyJie

¥ =0,1451g , (30}
Ko
raie d — paccrosnve MeXAY UIMHaMH, M;
go — CpeAHee reoMETPHYECKOe pacCTOsiHHe, M, pacCUMTHIBaeMoe 1o OJHOK H

NPUBEAEHHBIX HHXKe (POPMYyJT-
1} pas IHHB OPSIMOYTOJILHOIO CEUeHUS

Lo=0,22(b4h),

rae b u h — pasmepsl CTOPOH NPSIMOYI'OJNBLHHKA,;
2) pas WHHB KBAAPATHOIO CEUYEHHS:

gﬁ:'o :45b ’
rae b — pasMep cTOpoHBl KBaapara;
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3) past Tpy6GuaTofl IIMHEI KBAJAPATHYHOTO CEYEHHSA
gﬁ =0 ,58031}1 ’

PA€ buw — pasMep HaApyXHOH (BHEINHEH) CTOPOHLI KBAAPAaTHOTO CEYEHHS;
C — ko3(pdHuLHEHT, 3HAUEHHS KOTOPOTQ JOJIXKHBI COOTBETCTBOBATh IIPHBE-
NJeHHEIM B TabJx, 4.

Tabauuwa 4
3HaueHus Ko3pduumnenra C

OraomielHe BHYTPEHHEro paauyca TpyOnl KPYIJoOro 3HayenHe KoddhUIHEHTA
SeY¢RHA K BHelIHeMyY PaAHYCY HJH BHYTDPEHHeH CTOPOHHI

TpYOHN KBaJApPAaTHOTO CeUeHHSI K BHEUIHeHd cTOpOHE

0,78
0,79
0.81
0,33
0,85
0,88
0,91
0,94
0,97
1,00

=~

il

WO 00 ~I O b GO N —

— OO OO0 ODS

ol

(pelHee reoMeTpPHYECKOE pACCTOAHHE o AJAA MAaKeTa IUHH MOXKHO pacCYHTATH
WO cAenyiou M GopMyJiaM:
1) ZJs ABYXMOJIOCHOTO NaKeTa:

rAe b W A -— COOTBETCTBEHHO TOJINHHA M LIHPHHA OAHOM MOJOCH IIMHHE  (CM.
yept. 4), MM;
d — paccTOsiHHE MeEXAY MNpPOAOJIbHBIMH OCAMH (LEHTPaMH Macc) CeuyeHHH
HIHH nakKeTra (cM. uepT. 4), MM;
k — kosddHIMeHT, 3aBHCAIHA OT OTHOWEHHS dio/h, ero omnpeaenasior mno
KpUBOH, MPHUBEAEHHONA Ha 4yepT. 4;
2) Ass TPEXImOJOCHOrO nakera

1
Ingy= g~ [31n0,22(b4-h+-21nd sk o 4-210d g3k 5 4-21nd 1324 5) T,

rae dis, g B di3— pacCTOSIHHA MeXAY LEHTPAMH MAacC CEY€HHH COOTBETCTBYIOWIMX
IIMH NAaKeTa;

Ris, ko3 H ki3 — KO3(QOHIHEHTH, 3aBHcAliHe oT OTHOleHHs: diofh, desfh, dis/h w
onpenesaseMsle O KPUBOH, NPHBEAEHHOH Ha yepT. 4.

3nauenus cpPeAHHX TeOMETPHUECKHX PACCTOSIHHEA (Zo) HaubGojsee ynoTpebisieMbix
WAKeTOB INHH C 3330pPaMH MEXAY IIHHAMH, PaBHRIMHM TOJIIMHE IUHHH, NOJXKHH CO-
OTBETCTBOBATL NpUBEAeHHHIM B TalbJ. 5.
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KoadduuueHnt £ aaa onpeaeneHHs cpeaHero
reoMeTPHUECKOTO PACCTOSAHHA MEXAY HIMHAMM
NPAMOYrOJbHOTO CeYeHHS

Tabauna 5
3Hauenua g, HEKOTOPLIX NAKETOB IIHH

CeueHnue nmaxera, Mm? g, CM
280X 10) 153
2 (100X 10) 30
2(120X10) 3 45
3(80°X 10) 2,99
3 (100X 10) 3,50
3(120°<X10) 3,95

3. B kauecTBe JAONYCTHMO# (pacueTHOl) TeMnepaTypbl Harpesa UIHHONPOBOAZ

B NPOAOAXKUTENBHOM pexuMe ciaexyer npuHumarts 0=70°C
4. AKTHBHO€ H HHJAYKTHBHOE CONPOTHBJEHHS HYJeBOH NOC/JA€40BaTEJbHOCTH

¢dasp wuHHOMpoBOAA {rfow H  Xow) B MHJIMOMAX Ha METp NPHHUMAKT (OpHERTE-
POBOUYHO)

Fom=="1m=43"un’
xnm :(7 ,5 +9 ,4 )xlm .
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HPUJOXEHHE 2
Cnpasounoe

AKTUBHDBIE U HHIOYKTUBHLIE CONNPOTUBJIEHHNS KABEJEH

Tatbauia 6
fMlapamMerpbt Kabeasa ¢ aJiIOMHHHEBbIMH HKHUJaMH B aJNIGMHHHEBOH 000J04Ke

CONpOTHBJIEHHE TPEXKHJIbHOro kabens B aJJIOMHHHEBOH
oboJsiouke, MOM/M

Ceuenue - —
xalesisd, Mm2
r'y=rs t X1=Xg I'o Xo
IX4 9,61 0,092 10,95 0,579
3X6 (41 0,087 7.69 0,523
3X10 3,84 0,082 5,04 0,46]
3X 16 9.4 0,078 3,52 0,406
IX 20 1,54 0,062 263 0,359
IXCIO 1.1 0,061 2.07 0 208
3X 50 (769 (0,06 1,64 0,257
IXT0 0,549 0,959 1.31 0,211
IG5 0,406 0,067 1,06 0,174
3 120 0,32 0,057 0,92 0,157
I 160 0 2006 0 0h6 0,78 0,135
3X 186 3,208 | 0,056 0.66 0199
X240 0.16 . 0,055 0,553 0,107
!

Taoauwa 7

flapamerpn Kafens ¢ aJIOMRHHEBHIMH XHJAMH B CBMHUOBOHR 000J04Ke

ConporuBsieHHe TPEXKHABHOrO Kalesndg B CBHHUOBOA 0060J0uKe, MOM/M

Ceuenne l
xabenst, MMm?

ri=r X=Xz re X0
X4 9,61 0,002 116 1,24
3X6 6. 4] 0.087 838 1.9
JX10 3,84 QO 082 5,78 1,16
3X 16 9.4 0,078 4,32 1,12
IX 25 1,54 0,062 3,44 1,07
335 1,1 0,061 2 96 1,01
IX D 0769 0.06 2.6 0,963
FXT0 0,549 0,059 231 (0, 884
395 0 405 0,057 21 0,793
IX 120 (.32 0 067 1,96 0,742
IX 1H0 (3,256 0,066 182 0,671
3185 0,208 0,056 1 69 0,606
3240 0,16 0,055 1,55 0,535



Ceyenue
xabens, MMm?2

3X 4

3 X6
3X10
3X 16
3 X 25
3 36
3X o0
3XT0
395
33X 120
I 150

rocT 28249—93 C. 26

NMapaMmerpn Kabensi ¢ aAIOMHHHEBHIMH XKHJIAMH
B Henpopojsimed 060aouke

Ta6anna 8

CONpOTHBJIEHHE TPeXXKHJbHOro Kabens B HENPOBOAMLLEH
obonouke, MOM/M

'=re

E
|
|

Xi1=Xo

0,002
0 087
0 0*82
0,{}78
0,062
0061
0 06

0,059
0,057
0,057
0,056

|-
1

2,31
2,274
2 2L4
2,2
2,17
2,14

2,08

2,07
2,05
2 OB
2,0

Tabanua 9

[lapamerpul Kaleas ¢ aAIOMHHHEBLIMM XHJIaMy B aJIOMHHHeBOR 000J0uKe

CeueHue
galbensa, MM?

I 4+1X2,5
361X 4
3% 10+ 1"X6
3X164+1X10
325+ 1% 16
3%¢354-1X 16
3 5041X 25
I T04+1X35
33 951X 50

CONnpoTHBJ/ICHHE MeTHIPEXKHJbBHOMO Kalbeds B aJIOMHHHEBO
o6oJsiouke, MOM/M

re

10,87

7 6

4 94
3 39
2,4]
1,93
! 44
1,11
0,887

0,57

0.463
(401
0,336
0,256
{0,232
0,179
0,145
0,124
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Tabauuwa 10
[lapametrpnl Kabedas ¢ aNIOMHHUEBBIMM XKHJIAMU B CBHHUOBOM 060J0UKe

I CONpOoTUBNEHUES YeThipexXKHIbHOro xabeJigs B CBHHIOBOMH
oGonouke, MmOM/M

CeyeHne — . —
Kalensi, MmMm? _ |
rn=re X =Xn | Iy l X0
- | S | _ .
|

I X44-1X2,5 9,61 0,098 11,52 1,13
IXB+ "X 4 6,41 0,094 8 98 1.05
IX 10416 3,84 0,083 0,63 0 966
3X16+1°X1{ 2.4 0,084 49 0,831
3X 25+ 13X 16 1,54 0,072 308 0,668
3IX 35+ 1K 16 ! 0,068 063 0,647
IX(-+1X125 0,769 0,066 2,1 0 5
IXTO-+1X35 0,549 {0,065 1,71 0,393

3X9b + 1><.5,0 0 40!0 0,004 1,39 0317
3 120 1 50 0,32 0,064 1,97 0.301
I X 16014- 1 XX 70 3.2506 0 3063 1,05 0,248
3X 185-+1X70 0,208 0 063 0,989 0,244

Taoauua 11

Mapamerpul Kabeds ¢ aJIOMAHHEBLIMH XUJIAMH B HENPOBORAILeH 060a0uKe

ConpoTHBJIEHHE YETHIPEX3KHJbHOTO Kalbesqd B HelpOBOASIILEH
obosouke MOM/M

CeueHHe
KalOenst, MM?

Fi=1¢;
IX4+1X25 9,601
3 X O+ 17K 4 641
3X 104-1X6 3 84
I X164+ 1X10 2.4
3X254-1 16 1,54
I X3+ 1"X16 1,1
I Xo04+1X25 0,759
I X700+ 1>X35 Cr 545
I X954+ 1X50 0,405
X 12041 50 0,32
3% 150+ 1X70 0,256

A =14 g
0,098 1,71
0,094 871
0,088 5,9
0,084 4 39
0,072 3,42
Oy 0108 297
0,066 2,449
0,065 2,039
0,064 1,665
0,054 1,54
0.063 1,276
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Tatanana 12
Mapamerpbl kKabeas ¢ MeAHbIMH XHJAAMH B CTajJbHOR 0Gonouxe *

ConpoTHBJAEHHEe TpeXXKHJAbHOro Kabensa, MOM/M, TpH
TeMneparype xkuJabl 65 °C

CedeHue
TOKONPpOBOAALIECH
KUMKI, MM?
rn=re I X1=Xg ro Xe
3 X6 3,54 0,004 4 07 1,69
3X10 2,13 0,088 2,06 1 66
3X 16 1,33 0,082 1,86 1,61
3X26 0,85 0,082 1,38 1,57
S X 3b 0,51 0079 1.14 1,54
3 X80 0,43 0,078 0,96 1,53
IX70 0,3 0.065 0,83 1,48
3 X 95 0,22 0,064 0,76 1,49
3 120 018 0,562 0,71 1 43
3% 150 0,14 0,061 0,57 1,41
3 X 185 0,115 0,061 0,65 1.39
3X 240 0,089 0,06 0,62 1,36
* 3azeMJjieHHe BHINMOJHEHO MeHBIM NpOBogoM cederneM 120 Mm2,
Tabaunna 18
[lapaMerpul xabenst ¢ MEZHBIMHM XKHJAMH B CTaJbHOR 060aduxe
CoOnpoTHBJAEHHE YeTHIDEeXKHALHOro kalena, MOnm/juM,
Cevenmye NpH TeMnepaTtype XHJAB 65 °C
TOKOIPOBOAAIEH R
KHJABI, MM? ] l
ri=rs X1= X2 Io X
3X6+1X4 3,54 0,1 4,19 1,55
3 10+1X6 213 0.995 2 82 1,46
3X164+1X10 1,33 0,00 2.07 1,31
33X 25--1% 16 0,85 0,089 1,63 1,11
3X3ID+1X16 0,61 0 086 1,37 1,09
3K o0 1X25 0,43 0,086 1,18 0,88
IXT70+1X25 0.3 0,073 1,00 0,851
§§;(5]+ i )égg ’ 0 074 .01 0,654
H | 0,92 0,69
3¢ 95+ 1550 0,22 0,072 084 0,54
3% 1204135 0,38 0,68
3 1204 13X 70 0,18 0,07 0.7 0,47
33X 15041350 0,74 0,54
3% 150+ 17X 70 014 0.07 0,66 0,42
3X 1854150 * : 0,7 0,54
33X 185+ 1"X 95 0,115 0,069 0,54 0,34
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Ta6banma ¢
[TapameTpul Kabeasg ¢ MeAHBIMH XHJAAMH B CTaAbHOK 060J04YKe

CONpoOTHBJ/ICHAE 4HeThIpeXXXHJAbLHOrO xabensa, MOM/M, NpH
Ceternme TeMIeparype KuJjibl 65 °C
TORKONPOBOAALILRH ' F - - —
WHITHL, MM?2
=7 A =X r'g Xa
| |

4%6 3,04 0,1 4,24 1,49
4 10 2,1 | 0,095 | 2.88 1,34
4 16 1,33 0,09 9,12 1,14
4%¢25 0 85 0,089 [,63 0,91
1335 i 06l 0,086 1,33 0,74
YO0 0,43 0,085 1,05 0,58
4370 ' 0,3 0,073 (0,85 0,42
4% 95 (0,22 0,072 0,66 0,35
4 120 0,18 0,07 0,54 0,31
4 150 0,14 0,07 0,45 0,28
£ X 189 0,115 0,069 0,37 0,27

YBEJAHYEHUE AKTHBHOT'O COINNPOTUBJEHHA KABEJEHN

3HaueHuss Ko3P@PUUHEHTa, YUHTHIBAIOIIEro YBEJHUEHHE AaKTHBHOI'G COMPOTHBJE-
A% MeJHOro kabeJssi npu HarpeBe ero TokoM K3, onpenejsioT B 3aBHCUMOCTH OT
eeyeuns kKabensi, toka K3 u npomosxkurenbHocTH K3 nmo KPHUBBIM, NpPUBEAEHHBIM Ha
qepT. O uad 6, a aJlIOMHHHEBOTO Kabens — no KPHBLIM, NMPUBENEeHHbIM Ha uepr 7
man 8.

JlaHHble, ykKazaHHbie Ha 4epT. O—3, NOJAYYEHB [pPH CACAYIOLHX PacyeTHLIX
ycaoBHax: K3 npoucxoAuT B pagnanbHON cXeMe, coaepxxalleii BeTBb (TpaHc(Op-
MatTop, KabeJb) ¢ HCTOUYHHKOM HEeUsMeHHOH mo ammintyae 3J/C,

remneparypa xKabejst HameHseTcs: 0T Tyay=20°C 10 Vron « =200 °C,

npononxkuteabHocTh K3 (forxa) cocTaBasier (0,2; 0,6; 1,3, 1,5 ¢

Temneparypy HarpeBa kKabenss onpenensiior ¢ NOMOUIBI) YpaBHEHHWS Harpena
OAHODONHOIO MNPOBOAHMKA NPH aauabaTHYCCKOM npouecce, npeo6pasoBaHHOTO K

BHJY

dd Iﬁtpqﬂ
dt 3 1
shgc, l | + ” (Py —Pg )
HODM b

rpe I.; — Tok K3 XK MoMeHTY BpeMeHH £, KA,
@9 H P9 op, — YAIbHHE CONPOTHBJCHHS, OM-M, wmarepuasa kabejsi npu TeMIe-

patrype U M HauaJbHOH HOPMUpOBasHOH Temnepatrype Vuopu;

§ — ceyeHue Kabenasi, MM?,

A ~— MJIOTHOCTL MaTepHaa MPOBOJAHUKA, Kr/Mm?,

g ~— YCKOPEHHEe CHJbl TSIXKECTH, M/c?,

Co — YAeJabHasi TEIVIOEMKOCTb MaTepHaJa Kabeas 1npu TeMneparype
ﬂ‘g='ﬂ'ﬂaq=ﬁ'ﬁnpm, H}Kf (KF'K)

B — TeMnepaTypHbill Koshdunuent TemnoemkoctH, 1/K;

o — TEeMIEPATyPHBI KO3P(PHIHEHT YAeabHOro conportusjaeHus, 1/K



3aBucuMocTH K03dHiMeHTa yBEIHUCHH aKTHBHOrO

conporusjenus KadesjeHd pa3HbiX CeUcHHH
C MeaHbIMU XHJaaMu ot Toka K3

npu npopoaxurenproctTax K3 0,2 ¢ (cnaownpie

auaun) M 0,6 ¢ (NMyHKTHPHblE JHHWUH)

3aBUCUMOCTH KoahduuueHTa yBeaAnueHus
AKTHBHOI0 CONPOTHBJIEHHA KaleJdeld pa3HbIX
CeYeHWH ¢ MeJHbIMKH XHJaMH oT ToKa K3
npu npoaoaxureabHoctax K3 1,0 ¢ (cnaouinpie
auuM) u 1,5 ¢ (NYHKTUPHbIE JUHHUK)

(Z,[S‘=25Mﬁ;2 | ! | ‘3 S=16mm2| il
35 50 70 95 120750 185 24 \re 2535 s w95 120
w\2s(35] 50/ m/ [95 } 120 150 7 1\ 5~ﬂ?\r 70 gs\| 1w \ | /50
/,7[ Wil ‘ ; \ &
| ' ” , /, f {1 { / / /50
s /] W T '] 7 //'
l 185 " ' ] 1 /
A3 | "
b4
240 'Hy
” 'yii
42 leil'
| i /
) /7 /7, ﬁ’ gy
7/
— A
5
0 w20 30 W I, KA
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3aBHCHMOCTH K03tdHuHEHTa YBEAHUEHHUS
AKTHBHOrO CONPOTHBJIEHHA KabeJsiel pa3HbIx
CeYEeHHH ¢ ANIOMHUHHEBBIMM XHJAAMH or Toka K3
npu nponoxuTesbHoctax K3 0,2 ¢ (cnaommnnie
AHHMH) M 0,6 ¢ (NYyHKTHPHbIE JHHMH)

[ T T
U S=/6mmE t ‘ I

255070 95 190 10 185 240
zis7| w| 95 XT / 150 185

240
i
./
|
]

3aBHCHMOCTb KO3 QHUMEHTa YBeAUHEHHS AKTHBHOI'O

CONPOTHBJIEHHA KaleneH ¢ aJiOMHHHEBHIMY XKHAAMHU
ot TokKa K3 npn npopomaxkurensHocrax K3 1.5 ¢
(cnoownbie aunun) u 1.0 ¢ (NYHKTHPHBIE JHHNH)

C'ﬂ L — r -
[S féHM

2535 50 10 95 /20 150 185
25 3 50\ 70 120 | 150 /85 \ 240

g5
"7 » v B
;/ ;
[ / / 247
1,6 I / /1 * y
/
Hﬂl’ iR
15

’ /
/
7
/
/
v
1,2 ‘l‘
— )
1.0
5 10 5 20 1. KA
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M3MenenHe YAEJbHOI'O CONPOTHBJAEHUS Marepuaaa Kadbejns HNPH NOBBHIUEHHH

TeMnepaTtypbl ONpeaACadOT 110 BEIPDAXKCHHIO

-— C ,
Ps Pamw 9

rjac
T +9%
‘0T T,

IHPHUJIO)KEHHE 3
Pexomerndyemoe

PACYETHBIE COTTPOTUBJIEHUS TPOBOJIOB,
MPOJIO)KEHHBIX OTKPBHITO HA M30JIITOPAX,
U MPOBOJAOB BO3AYLIHBIX JJUHHUHA

[. PacuyeTHOe CONPOTHBJECHHE TNIPOBOAOB

1.1. AKTHBHOE COIDPOTHBJEHHE MNPAMON NOCJAEIOBATENbHOCTH OJHOR (daskl Mpo-
BOAHUKAZ (r) B MHJJHOMAax PacCYUTHIBAIOT IO (PopMyJie

{
f::-C;} KCKI'ISp{}- - '103, (31)

qopm S

rae ¢ — KO3(QGOHIHEHT, YYHTBHIBAIOWHI  yBeJHUEHHE CONPOTHBJECHHS ¢ MOBHIlIE-

HUeM TeMnepatypu (cM. npujoxenue 2). B kauecrBe pacuerHOll TeM-
nepaTypsl Harpesa MAJsl IPOBOJOB ¢ PEe3UHOBOII H MJACTMAacCoOBOH H30-
Jsiuedl npuHuMaioTt U=0605 °C;

Kc=1,02 — xospPHLHEHT, YUHTHBAIOIHI YBEeJHUYCHHEe CONPOTHBJEHHS  MHOrOIpO-
BOJICUHLIX KHJ TPOBOAOB U Kabejell BeAeACTBHe cKPpyrTKU, Huaa oaHo-
MPOBOJOYHLIX NPOBoAOB K.==1,0;

Ky — xoa@dunucir nosepxHocTHoro sddexta nmpH nepeMeHHoM Toke. a4
MEeIIEIX H aJIOMHHHEBLIX NPOBOJAOB KO3(D(MHUHUEHT NPUHUMAIOT PABHBIM
eqUUHLE;

04 — YA2JIbHOe CONPOTHBJeHHe npoBoAa npu ¥=20°C. [lng MeaHBIX NMPOBOAOB

HODM
O — 00178  Om-mm?M, Aasd A/TIOMHHHEBLIX  IIPOBOJOB
HOT M

— ,02994 Om-MM2/M;

THOPM
S — ceueHHe MPOBOAHHKA, MMZ;

[ — nJjinHa NpPOBOJAHHKA, M.
1.2, MRAYKTHBHOE CONPOTHBJEHHE MNPAMOI MOCJAENOBATENbHOCTH (X)) OJHOMH

({razpl HpOBOAA KPYIVIOTO CEY€HHA B MHJJIHOMAX Ha METD paccuuThiBalor 1o  ¢op-
MyJe

ad
x=0,1451g R (32)

rie a — paccTOsHHE MEXAY NPOBOAHHKAMH, M;
R, — pazHyc NpoBOAHHKA, M.
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1.3. Ecnu dasHblii # HYJAEBOH MNPOBOJHHKH BBINOJHEHBH H3 KPYIJAblX I[IPOBOJIOB
OJHHAKQBOTO CeUeHUs U MPOJIOKEHBl NAPANIENBHO, TO HHAVKTHRHOE CONPOTUBJEHHE
nenu ¢asza — HyJab (Xp—u) B MHJJIHOMAX Ha MeTp paccuuThiBawT no <dopmyJe

(4
%pu=0,29 lg 5— . (33)

Ipu npaMmoyroabHoin ¢GopMe ceueHHd HYJEBOTO MPOBOJAHHKA CONPOTHBJEHHE
Henu ¢gaza — HyJb ONpeleadloT N0 CeYeHHIO PasHOro NpoBOJAHHKA,

1.4. AKTHBHOE H HHAVKTHBHOE CONPOTUBJEHHS HVYJEBOH MNOCAEAOBATEJLHOCTH
BO3AYUIHBIX JIHHHH, HMEWIHX HYJIeBOH IPOBOJ ¢ MNOBTOPHLIM 3a3eMJIEHHEM, 3aBH-
CAT OT YHCJA 3a3eMJEHHH H KO3(Q(PHIHEHTA CE30HHOCTH.

Ilpn onpenpeseHHN AKTHBHOTO M HHAYKTHBHOI'O CONPOTHBJIEHH nNeTaAH (pasHBIH
NPOBOJ — HYJAEBOH HPOBOJA (Fp—u, Xp—u)  HCIOJb3YIOT COOTBETCTBEHHO (PopMy-
Jel 31 u 33 uaM pacueTHble JaHHble, mpUBeAeHHbIe B Taba., 15. AKTUBHOe H HHAYK-
THBHOE COINPOTHBJIEHHS TE€TJH ¢ NPOMEXYTOYHBEIMH  3a3eMJEHHAMH  ONpPEeAeJsIOT
YMHOXEHHEM PACYETHBIX CONPOTHBJACHHII HA COOTBETCTBVIOULME NONPaBOYHBIE KO-
duuuedtsl Krp u Ky B 3aBHCHMOCTH OT 4YHCJa NPOMEKYTOUHBIX 3aseMJeHuit (m),
gyepT. 9, W Ha Ko3duIHEHT ce30HHOCTH K3 (taba. 16). 3rauennss Ko3(hHIHEH-
Ta Kr Ha puc. 9a Aanbl NIpH PasHbIX CeYeHHUsIX NPOBOAOB NeTaH — ¢agzHoro (yka-
3aHBl B uHcJAHTeJe) H HyJeBoro (ykasaHel B 3HaMeHaTeje), a K, Ha pHc. 96 —
NPH Pa3HBIX CEUEHHSX HYJAEBOro U JIOOBIX CeUeHHAX PaszHOro mpoBOJa.
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[Tlonpasounnie kK03guuueHTnl (Kr 1 Kx) K aKTUBHOMY
H MHAYKTHBHOMY COINPOTHBJEHUSM MNETJIH
«(a3oBpIH NPOBOA — HYJEBOR NPOBOJ, BO3AYIIHOM JHHHH»

Y
x
e = 70/70
.95 R 5050 (70/50)
35/35
0.90 50/35
o 25/25 (70/35)
35/25
50/25
6,35 16/16
25//6
0,80 /
77
a
Kx
1,00
0,95
V//4
0,90 50
J5
0,85 25
16
0,80
! 2 3 &4 5 6 5 7 8 g 10 77

[IpumMmeuanysa:

1. Ha BepxHeéM pHCYHKe cnpaBa OT KPHBHIX HaHH CeYeHHsI MPOBOAOB NET/IH: B
yucautese — (HasloBoro npopoja, B 3HaMeHarese — HYJEBOro nNpoBOIA.

2. Ha Hu>XHeM pHCYHKe cnpaBa OT KPHBbLIX AaHH CEYEHHsI HYJIEeBbiX NPOBOAOB
meTyii. DTH KpPHBBIe MOXKHO € JAOCTATOYHOH TOYHOCTHIO HCMOJL30BaTh MNPH BCeXx
BO3MOXHBIX COUETAHHAX CeueHH (HazoBOro H HYJEBOrO NPOBOIOB.

YepT. 9
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Ta6auuma 15

3HauyeHHs COMPOTHBJEHHA NnetTaH «dasHbIA NMPOBOJL — HYJAEBOH npoBoOA>

0e3 yuyeTa 3a3eMIAAIOIHX YCTPOHUCTB

AKTHBHOe (B HYKCJHTeJNe) M HHAVKTHBHOoe (B 3HaMeHaTe el COIPOTHBJIEHHS

netJd, MOM, IpH CEUEHHH HYJEBROTO NPOBOJA, MM?

Ceuedue $aszHOro
NnpoBOAa, MM?

16 25 35 50 70
I
368 | |
16 l A — — — —
0,68 |
;
008 | 298
25 | 067 | 066
| 199 | 170 B _—
39 | | 065 | 062 |
1,73 1,44 1,18 B
50 | — | 0.64 0,63 0,62 |
1,27 1,01 0,84
70 . . ] » — b
l ‘ 0,62 061 | 060

Tadbaupa 1o
IIpU3HAKH KAHMATHYECKHMX 30H M 3HAUEHHSA

*
Ce30HHOro Koagdunuenra K.,

KauMaTHUECKHe 30HBI

JagHble, XapaKTepH3YIOoHlHe
KJAUMATHUECKHE 30HbI, H Ml
NpUMEeHSeMbIX 3JIeKIrpoId0B 1 ] 2 3 4

—— i il

1. KnuMaTHueckie TPH3HAKH 30H

1. Cpeansig  muoroJderdsast | (—id)-— (—10)— 0 (—100) 0—(--15)
remneparypa (siaBapn), °C | (—20) (—14)

2. Cpeguga  MHoroderkss | (4+16)— (+18)— (4-22)— (--24)—
BLICIIAY TeMieparypa | —(=4-18) | —(4-22) —(+4-24) (-26)
(11045), °C

3. [TpogoaxurensHocts 3a- | 170—190 00 ' 100 0
Mep3aHHsA BOJA, CYT, ‘ ‘

2. 3uayenue Kosdpuuuenra Kes

4, BeprukajgbHbie  3JEKT- ! | |
poALl AJIMHOH 3 M 1PH TJy-
OHHe 3aJIOKEeHUss HUX Bep-
iuHe 0,7—0,8 M 0,61 (0,67 0,77 ‘ 0,91

5. To xe, 1nOpum  JJauHe
3JEKTPOJOB 5 M 0,74

0,80 | 0,87
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IIpodosscenue raba, 16

KIEMATHUESCKHE 30HH
JlanHne, XapakTepH3YIOUlHe et e —— —
KAHMaTHYeCKHe SOHH!, H THO : | \ l . , 4

IIDHMEHACMNX SAEKTPOAOB

TAJdbHbIX 3JEKTPOAOB  AJH-
HOH 10 M npu rayGuHe 3a-

aoxeHus 0.7—0.8 M 0,18 0,28 0,4

6. To Xxe, paJaa TODPHU30H- l
| 0,67

¥ Ce30HHHIA KO3((HUHEHT onpeneJgeT CHHXEHHe COINPOTHBJCHHS IO cpaBHe-
HHI0O ¢ MAKCHMAJbHBIM CONPOTHBJCHUEM B CE30H NPOMEP3aHHUA UM BLICHIXAHHA.

INPHJ/IO)KEHHE 4
Pexomendyemoe

PACHET CONMPOTHUBJIEHUA KOHTAKTOB
U KOHTAKTHbBIX COEAHHEHHUNA

3HaueHHs1 NepPeXOAHbIX CONPOTHBJIEHHA KOHTAKTHBIX COEIHHEHHH Kabenel, pa3b-

€MHBIX KOHTAKTOB KOMMYTALUHOHHEIX anmaparoB u IIHHONPOBOJAOR B MHJJIHOMAX
NPHBEASHH COOTBETCTBEHHO B Taba. 17—I19,

Tab6banuya 17
ConpoTHBJEHHA KOHTAKTHBIX cCOeAHHEHHN Kalenen

CouyecHue aJo-

MUHHKHEBOro

kaGensi, Mm? 16 25 35 50 70 95 1 120 150 240

CorporunJe-

Hue, MOM 0,085] 0,064 00661 0,0431 00291 0,027{ 0,0241 00211 (012
Tatbaunma I8

ConporTuBjieHHS KOHTAKTHBIX COeAHHeHHH IMHHONPOBOJ OB

HoMuuanabHbii

TOK, A 250 400 630 1600 2500 A000

Cepusi LUHHO-

IPOBOLOB IIPA-73 jHIPA.73 |LIPA-73 {IIIMA-73 | ILIMA-68t] | HIMA-68H

ConpoTupacHHUe

KOHTAKTHOI'O

COeJ HHEHNHA.

MOM 0009 | 0006 | 0004 | 0003 | 0,002 0,001
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Tabamupga 19
[TpubauKeHHDbIe 3HAYEHUA CONPOTHRJIACHUH PA3bEeMHBIX KOHTAKTOR
KOMMYTaHOHHBIX annaparToB Hampsaxendem 3o 1 xB

AKTUBHOE CoNnpoTUBJeHHe, MOM, pa3beMHBIX COCIHHEHUN

S i

" — el — e e

HoMuuaJsibHbIA ,
FOK aflllapata, ABTOMATHYECKOTO
A BLIKJAOUATENSA pyOH/IbDHHKA pasbeAHHUTENA
510 1,30 — —
70 1,00 - __
[O0 0,75 (0,50 —
150 (3,65 — —-
200 0,60 0,40 ! —
400 (0,40 (20 0,20
600 4,25 0,15 0,15
1000 0,12 0,08 (0,08
3000 — . L

ITPUJIO)KEHHE 5
Cnpagounoe

NMAPAMETPDbI UBMEPUTEJIbHbBIX TPAHCPOPMATOPOB TOKA

IIpy OTCYTCTBUM AAHHBIX HU3ITOTOBHTEAS 00 HMHAVKTHBHHBIX (X1a) H  aKTHB-
HBIX (rta) CONPOTHUBJCHHSX H3IMEPHTENbHBIX TPaHCHOPMATOPOB TOKA AONYCKASTCH
HCTIIONL30OBATh 3HAYEHU s, NPUBeJeHHEIe B Taba. 20.

Tabauia 20

ConpoTuBJieHHa NEPBHUYHBIX OOMOTOK MHOTOBHTKOBBIX TpaHCHOPMATOPOB TOKAa

CofpOTHUBJICHHE MNepBHUYHOH OOMOTKH MHOTMGBHTKOBOrG
Tpauchopmaropa, MOM, KiacCa TOYHOCTH

KosgduuueHT Tpatichopma

HUH TpaacdopMaTopa TOKA { 3
*TA & | XTA 1A
20/5 67 49 | 17 19
30/5 30 20 | 8 | 8,2
40/5 | 17 1] | 42 | 4.8
50 /5 ! | 7 2.8 3
75/5 48 | 3 1,2 1,3
100/5 907 | 1,7 0,7 0,75
150/5 19 | 0,75 0.3 0,33
200 /5 0,67 | 0,42 0.17 0,19
20075 03 0.2 0.08 0.088
400/5 0.17 0,11 0,04 0,05
500/5 0,07 | 0.05 0,02 0,02




rOCT 28249—93 C. 37

ITPH/TO)KEHHE 6
Pexomendyemoe

CONMPOTHUBJIEHHE KATYHIEK ABTOMATHYECKHUX BbIKJIIOYATEJIEA

[lpu oTCyTCTBHM JAAHHBIX H3roroBuTesedl o0 HHAYKTHBHBIX (Xks) U  aKTHB-
HbIX (7xs) CONPOTHBJEHHAX KaTyIUEK pacuenuTesNied H IEepeXOJIHbIX CONPOTHBJCHHAX
NOABHKHBIX KOHTAKTOB AaBTOMA3THUYECKHX  BbIKJKOUATEJEHd OONYyCKaeTcs  HUCIOJb30-

BaTb 3HAUEHHS 3THX CONPOTUBJIEHHH, NnpuUBeneHHbe B Taba. 21.
Tabauuma 21

ConpoTHBJCHHA KAaTyYUleK H KOHTAKTOB aBTOMATHYECKHX BBIKJiOYATENEH

ConpOTHRJAEHKE KaTYIIKH H KOHTakKTa, MOM

e . — S

HoMusanbHBIE TOK
BBIKJIOUaTe s, A

wy
=

KB KB
50 7 4.5
70 3.5 2
100 2.15 },2
140 1,3 0,7
200 1,1 0,5
400 0,65 0,17
600 0,41 0,13
1000 0,25 0,1
1600 0,14 0.08
2500 0,13 0,07
4000 0.1 0,05

IllpumMeuvanne B tabaule yKazaHol CyMMapHbie CONPOTHUBJIEHHS KaTyIiek
H KOHTAKTOB aBTOMAaTH4YeCKHX BHKJwuateaelt (cepuit A 3700 «DaekrpoHs» u BA),
RSl KOTOPLIX 3TH CONPOTHBJIEHHA 3aBHCAT OT HX HOMHHAJBHOIO TOKa H He 3aBHCAT
OT THNA BBIKJKYATEN.

HPHJAO)KEHHE 7
Pexomendyemoce

PACYET DAPAMETPOB ACUHXPOHHDBIX 3JIEKTPOABUTIATEJIEHA

[Ipn pacuere mepHopuyeckoii cocrtapJjsiioielt Toka K3, o6ycioBiaeHHOro acHH-
XPOHHBIMH  3JIGKTPOABHrATENAMHU HanpsikenueM 10 | kB, Heo08Xx0oauM0O YUYHTHIBATD
HE TOJIbKO HX HHAYKTHBHBLIE, HO H aKTUBHLIE CONPOTHUBJEHHS.

CyMMapHoe AaKTHBHOE CONPOTHBJEHHEe, XapakTepu3ylollee ACHHXPOHHLI 3/€KT-
poABHraTenb B HauaabHH MomeHT K3 (rpp ) B MH/IIMOMaX pacCuMTHIBAIOT 1O

dopmye
I'AH. =f1—}0,96;2, (35)
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rie ry — aKTHBHOE CcONpOTHBJEeHHe cTtaTopa, MOM;

O O
79 — aKTHBHOEe COIPOTHBJICHHe POTOpa, NPUBEACHHOE K CTATOPY, NPH 3TOM Iy B

MHJIJIHOMAX PACCYHTHLIBAIOT 1O QopMyJe

0,36Ma (Prow-+Pu)
e ! i Iﬁum(l‘*sﬂam) '106' (36)‘*

rage M, — KPAaTHOCTb IIYCKOBOI'O MOMeEHTa 3JIeKTPOABHrartesas IO OTHOIIEHHIO K ero

o
HOMHHAJbHOMY MOMEHTY;
Pyoyx — HOMHHAJbHAS MOUIHOCTE 3JEKTpoaBUraTess, kBr;

Pyx — MexaHHuecKHe IOTEPH B DSJEKTPOJABHrartene (BKJwYag Jo0aBouyHble Mo-
Tepu), kKBT;

Iy -— KPaTHOCTb IIYCKOBOro TOKa NVIEKTPOABHraTeJ Jii NO OTHOHIEHHK K €ero

HOMHHAJBHOMY TOKY;

lwom — HOMHHAJNBHHBIH TOX 3J€KTPOABHraTess, Aj;
Syow — HOMHHAJIbHOE CKOJIbXKEHHE, OTH, e]1.

AXTHBHOE COIDOTHBJIEHHE CTaTtopa 3JEKTPOABHUraTenst (r1) B MHJMJIHOMAX, €CJH
OHO HE€ 3aJ4HO H3rOTOBUTEJIEM, PACCUHTHIBAIOT MO (QopMyJe

*

UZ . COSQuom

SHoMm HOM
ry== 37
1= 7100 P aont : (37)
FIE Swox — HOMHHAJNbHOE CKOJIbXKEHHAEe ACHHXPOHHOIO 3JeKTpoasurarens, %.
Ceepxnepexoanoe HHAYKTHBHOE COIIPOTHBJIEHHE AaCHHXPOHHOTO 3JIEKTPOJBHIA-

J'f
Teaf {¥py ) B MHIIHOMAX DacCUMTBLIBAIOT 1O (opMyJe

7 2
¢b.HoM
x;n:. ]H!HGM -10% —An> (38)

%

rae Uy now — HOMHHANMBHOE (ha3sHOe HAupsikKeHHe 3JeKTPOABHrarens, B.

IPHJTO)KEHHE 8
Pexomernodyemoe

NMAPAMETPbl KOMIIJIEKCHON HATPY3KH

1. B cocTap KOMIJIEKCHONI HArpysKH MOrYT BXOAUTb aCHHXPOHHBIE B CHUHXPOH-
Hhle 3JIeKTPOABHraTeNH, NpeobpasoBaTe/iH, 9JASKTPOTEPMHUUECKHE YCTAHOBKH, KOH-
JeHcaTopHHe 6arapeu, JaMIbl HAaKaJHBAHHA ¥ rasopaspsiiHbie HCTOYHHUKHK CBETA,

2, Ilpu onpegeneHnH HAYAJBHOrO 3HAUEHHA MNEPHOAHUECKOH CcOCTaBJAOLIEH
Toka K3 KOMMIeKcHYI0 HAarpysky B CXeMy MNpPSAMOH NOCAeAOBATEJNLHOCTH CJEAVET

4
BBOAUTb 3KBUBAJIEHTHOU cBepxnepexofHoil IAC Eyr © conpoTHR/IeHHeM NPAMOM
NOCAeN0BATe/LHOCTH Ziyr, @ B cXeMy oO6paTHOfi H HyJeBOH IOCJed0BATEIbHOC-
Teil — CONPOTHBJCHHAMH OODATHOR Zgoyr W HYJNEBOH Z jur TNOCJEL0BATENbHOCTEH.
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3aBUCHMOCTb NapaMeTPOB KOMIJIEKCHOH HArpys3Kn

il s

0 52 0% 85 48 W Eag U 07 0% 45 G8 0Lz
SN WUV SR W W oW

10 46 5,55 G4 42 0P 3y 40 98 06 24 58 0Fpr
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3aBUCHMOCTH NAPaAMETPOB KOMMIEKCHOM HaTPy3KH
ZIHF y Z2Hr , ZOHF y EHI" OT €€ COCTana

T
Z :
< 0. [§24r

Ear
54
67+ 17
501 40k
401 08
30t 06
50 G4 “ 445 0,2 04 06 08 10,
L0 02 P/A, 82 §16 412 BO8 404 0 Ly,

0 82 04 56 58 10P 48 464 2485;,_32M 0L,

Q@ 48 564 546 032 0/8 0Py
02 0,18 042 008 40% 0 Pay

A e B S
§onr 2| OR
b "

67 £yr AL H 34 .“

701 g8

Ny an
50 l!l’

IO+ 04 S -
AN 2N
20 93 X
B N

! S S S S

T TT1 1T~/
g 02 04 06 08 30 P4y
02 §16 G1Z 008 Gl% 0 Py

R VRS DN R T N, LA,

08 064 048 032 076 T
g

3y
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3 3HaueHMss MOAYJeH NOJHBLIX CONPOTHBJEHUR Zyr, Zoyr ¥ Zoyr » @ TakK-

.3 - - L
e okBuBaneHTHOH cBepxmepexoxanoii DT xoMmnuexkcHo#r HarpyskH Eyr B OT-

HOCHTEAbHBIX E€AHHHUIIAX NPH OTCYTCTBHM APYrux, 6oJiee MOJHBIX JaHHBIX, MOIYT
ObITb onpejieneHbl 0 KPUBLIM, npHBeJeHHBIM Ha uyepT, 10 m 11 B 3aBHCHMOCTH OT

OTHOCHTEIBHOTO CcOCTaBa mnorpedbutenenn ysna Harpyskd P;/Ps. , rne Py — CyM-
MapHas HOMMHaJbHasg aKTHBHAs MOLIHOCTL HAarpysku, kBT, P; — ycTaHOBJeHHAas
MOLLHOCTL [ moTtpebutens Harpyskd, KBT (PMI —— ACHHXPOHHBIE  JBHIATEJH,
o=
ﬁcﬂ — CHHXPOHHEIE JIBHTATEJH, }f; A g ~—— J1&MNbl HaKaJIUBaHHS, I-.::E’-Y — 3JIEKTPO-
TePMHUYECKHE YCTAHOBKH, Pjpy -— rasoHanoJiHeHHBIE JaMilbl, PIfI — npeobpa3oBa-
* *
TEJH) .

ConporuBjeHne mnpsaMmoi (0o0paTHOH, HYJAEBOH) NOC/AEL0BATEJbHOCTH ngFHDM

(fmmw . ZoHruou ) B OTHOCHTEBHBIX €AMHHUAX MDH HOMHHAIBHBIX YCJIOBUSX JIO-

IyCKaeTCA pacCYUTHBATh 10 GopMmyJie

|
EIHF HGM:SE i o (39)

n Srf
2 2o
=1 ]/ i+
rAC ri, M Xii — aKTHBHasgs ¥ HHAYKTHBHAA COCTABAAKILHe CONPOTHBRJAEHUS Nps-
Mo# (oOpaTHOH, HYJEBOM) IMOCAELOBATEJILHOCTH i-ro mnoTpebure-
Jsd, BKJAIOYAsg COCTAaBJAIOUIHe COMNPOTHBJICHHUA 3JAEMEHTOB, CBA3MI-
BalOIIuX notpeOHTENb ¢ muHHAMH y3aa (Ao 1 xB); ux 3HaueHus

B OTHOCHTEJNBHHEIX €JUHHIAX IIPH CYMMAPHOH HOMUHAJBLHOH MOIIL-
HOCTH Sy , KB/A, n cpeiHem HOMHHAJBHOM  HaNpPsIXKEHHH TOM

CTYNI€EHH HAaNpsixKeHHUsA ceTH, rjeé oHa INPHCOeNHHEHa, TNPHUBEJECHLI
B 1a6J. I;

Si;-— noJsiHasi YCTAHOBJIEHHAS MOIHHOCTb {-TO mOoTpebuTens  HArpyas-
KH, KB-A.

ITPHJ/IO)KEHHE 9
Pexomendyemoe

YUYET BJIMAHUA AKTHBHOTIO CONNPOTUBJEHHUA NYI'H HA TOK K3

. Yuer anexkrpuueckofi ayru B Mecte K3 pexkoMeHayercs NpOH3BOJIHTL BBeJe-
HHEM B PacCUYETHYIO CXe€MY aKTHBHOTQ CONPOTHBJEHHS JXVTH j.

2. llepexopHoe akTHBHOE conpoTuBJeHHe AYru B Mecte K3 (rp) B MHAJHOMAX

3aBHCHT B OCHOBHOM OT TOKa K3 u AAuHH AyrM H paccuuThiBaerca nmo dopmyde
Vi,

ro=16 "___10.85 , (40)

non

rjte fnop — HAuaJbHOE JMAEHCTBYOLlEe 3HAYEHHEe IEPHOAHUECKOH COCTaBJSAIOUICH  TO-
Ka B Mectre K3, KA, ompelensieMoe ¢ y4eTOM CONPOTHBJICHHS AYTH;
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[, — AJauHa AYrY, CM, KOTOpas MOXeT ObiTb NMPHHATA PABHOM:
[,=4a npu a<d MM;

a
==20.41n R g0 107

s /xs  npu a== (0-+50) MM;
[=a nupu a>50 MM.
TR€ 7, 1 Xy — COOTBEICTBEHHO CYMMAapHOe AaKTHBHOE H CYMMapHO€ HHAYKTHBHOE

conporussienus nend K3, MOwm;
a4 — paccTodHune MeXAy (ha3aMH NPOBOJAHHKOB, MM.

Has saektpoycTtaHoBOK (,4 KB aKTHBHOE CONPOTHBJAEHHe 3IACKTPHYSCKOH AV H
MOXKET OBITh ONPEJeNeHO MO KPHBBLIM, IPHBEJAEHHLIM Ha uepT. 12—22.

Ha wepr. 12—21 npencraBJeHbl paCUYCTHBIE KpHBBle 3aBHCHUMOCTH AKTHBHOIO
CONPOTUBJEHHS JIYyIH 1, OT IJIOHIAAH ceucHHs (s) H AJUHBL 2aJIOMHHHEBOTO Kabe-
a1 (Ige), onpenenseMofi paccTOSHUEM OT BHIBOJOB Hu3ulero HampsaxeHus (0,4 kB)
TpaHcopMaTopoB pa3auuHoii  mouiHoctd J10 Mecta K3. KpuBbe mocTpoeHH ¢ He-
noJibaopaHueM ¢GopMyan (40) npu 1pexdasdoM H oaHodazHoM K3 u npu [,=
— 3a

Ha uepr. 22 npeicrTaBjiedbl pAaCye€THbie KPHBBIE 3aBUCHMOCTM aKTUBHOrO COM-
POTHEJICHUS Ay ¥ OT THINA M AJUHB ILIHHONPOBOAA, MOAKJIOYEHHOr0O K BHIBOLAM
0,4 kB TtpaxcopMaTopoB pPas3iMYHOH MOIIHOCTH, ONPEAEeJAeMOji paccTOsHHEM A0
mecta K3. Kpupbe cnpapennausbsl Ads wHHonpoBojaoB cepuu UIMA u noctpoenws
C HCnoan3oBaHueM dopMyanl (40) npuU yCJaoOBHH, yTO [=24.

[Tpu onpenesenun aKTHBHOTO CONPOTHUBJCHHS AYrH B caydae K3 B Kkabeae
IJAUHON [xs, MOAKJIOUEHHOM K TpaHchoOpMaTopy uepe3 UIMHONDOBOA MAJHHOHR [n
WU vyepe3 xabeJb APYroro ceueHds, pe3yJbTHPYIOIYVIO AJHHY IIPOBOAHHKA IIHHO-

npoBoj — Xabedb (xabeqb — kaledb) BHPaXalloT yepes AJUHY NOBPEKACHHOTO
Kabens:

ZEK632H5+21UJ[LU/ZIH61 (41)
rae 2ijxe M 21w ~— IOJIHBIe CONPOTHBJACHUA TNPAMOH MOCJIE€N0BaTEJbHOCTH IIHHONPO-

Boxa u Kabeas, MOM.

3. Bausuue aKTHBHOrO COINPOTHUBJIEHHS AYrd Ha TOK K3 MOXHO TakKXe YYH-
THIBATHL NYTEM YMHOMEHHMSI pacyeTHoro Toka K3, Ha#naesHHoro 0e3 yuera CoOmpo-
TUBJeHUsA AYyrH B MecTe K3, Ha 3aBuUCALIHK OT COmpoTHBJeHMs uenu K3 mnonpa-
BOUHBIA KO3dduuunenr K. 3HaueHne Kod3popunuenra K., NOJY4eHHOro 3IKcmep I-
MeHTaabHo npi K3 3a tpancdopmaropamu MoigHocThio 630—1000 kB-A,

MOKHO OINpegeNuTh MO KPHUBBIM yeps. 23. Y/Y

Conporusyesue nenn K3 (zgx) onpeaenslor B 3aBHCHMOCTH OT BHAa K3:

]

2

npu TpexdassoM zf)“——"}/ r?ET"}E :

npu ABYX(hasHOM 31(;2)=Q/V§_ ]/ ’?;'Fx?z ;

Npu OZHOG(A3HOM zé”=1/3]/(2r1_;+r03 (24 5 +xps )2
IlpuBeneHHBIM Ha 4epT. 23 KpuBBIM K f(2x) COOTBETCTBYIOT BHIPAXEHHA
— 3
K.=0,6—0,00252,4-0,114) z.—0,13} 2, : (42)

— 3 —
K .=0,55—0,0022, 40,1V z.—0,12} 2, .
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4 TIpn oONpejfeseHAN MMHMMAAbHOIO 3HaueHus ToKa K3 B ABTOHOMHO# 3JIeKT-
DHUECKO} cHCTeMe NpPHOJMXEHHBIA y4er BJMSHUS AKTUBHOTO CONPOTHBJEHHA 3JERT-
puueckoi AyrH Ha ToK K3 gomyckaercs TNPOU3BOANTb yMHOXKEHHEM DPaCdeTHOrV
toka K3, HajizedHoro 6e3 yuera CONPOTHBJEHHSA AYrH, Ha MONPABOYHLIH K03 Pu-
pueaT K. 3HaueHHe 3TOro KoadpduuueHTa JOMYCKACTCA NPHHATH pPaBHBIM 0,7—0,8

3aBHCHUMOCTD 73 =] (S, Ix6) 3aBUCUMOCTb r;==[(S, lkc)
npd tpexgaszHom K3 npu rpexdasznom K3
3a TpaHchopmaTopom 3a TpaHcpopMaTopoOM
momHocThio 630 xB.A momuocThio 750 KB-A
T MOM | Py MOM | —
[ | K |
M
o M
250 S{,u.. o7 250 | - 0 |
S b0

“1

‘....
NANSIAY

RN ||

’wt ~ 5] 00 T / >
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| ' ERFAve.daul _
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3aBHCHMOCTb r;=1{(S, Ixs)
npu tpexdasznom K3
3a TpaHcpopMaTOpoOM
momHocTbio 1000 xB-A

700!

I‘
-I 'I‘
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Yept. 14
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3aBHCHMOCTD 75==f(S, Ixo)
npu Tpexdasdom K3
3a TpancgopMatTopom
MOomHOCThIO 1600 KB-A

10
a0

j n"i '
B vaws
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3aBHCHUMOCTD 7,==[(S, Ix6)
npu Tpexgrazvom K3
3a TpaHchopmaTOpOM

MOIHOCTbIO 2500 KB-A

0

0 50 100 150 200 25015

Hept 16
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3aBUCUMOCTD 7 =—=[(S, lxk6¢) NPH
oaHodaszHom K3 3a Tpanchopmaropom
MOI{HOCTBIO 400 KB-A npn cxeme

COE,IIHHE'H“ﬁ A/Y (cnaouivuie

ANHUK) H \a//\)‘ (NYRKTHPHBHIE

HAHHH )




C. 46 TOCT 28249—93

3aBHCHMOCTD 7, =[(S, Ixs) npu
oaHodaznom K3 3a tpanchopmatopom
MOLHACTBIO 630 KB-A npn cxeme

COEAHHEeHH IR A/ Y (cnaounsie
avnn) 1 Y / \ (NYHKTHPHbIE
JHUHUH )
"7, MM
60 l
100}
-
Y/,
44
20 -
20 / m
fi l
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}
70 | S I ,
| .
t |8
4 S
5
) 50 100 150 200 z!fﬁrM

3aBHCHMOCTD 7, =1(s, [xs) npn

oaHotasHoM K3 3a Tpanchopmaropom
MOMHOCTLIO 1000 xB-A npu cxeme

COCAHHEHHUH A/¥ (cnaouubie
JAMHUH) M \("/Y (NyHKTHpHbIE
JRHUH)
g, MOM
740 r I T l
! | 5
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3aBUCHMOCTDb 77=={(S, Ixs) TIPH 3aBUCHMOCTD r;=1{(S, Ixs) TIpH
oaHoPpasnoM K3 3a Tpancpopmaropom oanodasnom K3 3a TpancihopmMatopom
Mol HocThbio 1600 KB A npH cxeme Mol HocToo 2500 kKB-A
coe A MHEHUH A\ / ¥ (CnaollHbIE ( AN / Y )
JUHHH) H Y/Y (NYHKTHPHbIE :},er
JAMHHH ) A
S=35/mn7 Z
g, MOM 100 + A
!40 e . _ |
3
100 i ]
12
o
150182
210

;

b4, L0 20U Zﬂ.g,ﬁf

Hept 21
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3aBHCHMOCTb 7= (Tun, /) npu Tpexdasnom K3
aa Tpanchopmaropamu momuocteio 1000, 1600 u 2500 xB-A

Tunp IWHHONPOBOAOB:
7, MIM i — LIMA-68-1000
G017 Y — LLIMA-73-1600

s — HIMA-68-2500
4 — HIMA-68-4000
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3aBucHMOCTh Ko3thdHHeHTa K, HARAEHHOI O

IKCNEPHMEHTAADHO, AJS HA4AABHOro momenrta K3
(kpuBas /) u ycranosuBuerocs K3 (xkpusas 2)
OoT conporxBJeHns uenn K3

Ke

' l II ,
09 i

4

1

"
r —— . T e o ——

g 20 4 60 d7 il 12 ZygMOM
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[IPHJIOXEHHE (4
Peromendyemoe

YYET BJIHAHHUA KOMIJIEKCHOHA HATPY3KH HA TOK K3

Merox yuera KOMN/eKCHOi HaPpY3KH NpH pacdete TtoKa K3 3aBuHcHr or xa-
paKTepa HCXONHOH CXeMbl 3aMellleHHsi KOMIJIEKCHOH HAarpyskd (uepT. 24) u noJc-
KeHus Touku K3 (ueprt. 20).

B panuanoHOo# cxeMe (uepr. 2Da) pgomycKaeTcss He YYHUTHIBATh BJAHAHHE CTd-
THYECKHX norTpefureaeH (npeodpasoBaTeny,  3JEKTPOTEPMHYECKHE VCTAHOBKH,
JeKTpHUECKOe ocBeuleHue). HayaabHOe 3HauyeHHe TNEPHOAHYECKOH  COCTaBJsORH
rtoka K3, YyAapHBI TOK, a TaKXe I[IEPHOAHYECKVIO CcOcTaBswmyle Toka K3 B

[IDOU3BOJILHBIH MOMEHT OT ACHHXPOHHBIX H CHHXPOHHHIX SJACKTPOABUraTeNIel cJeLY-
€T PaCCYHTHLIBATH B COOTBETCTBHU C TpPeGOBaHHAMHU pasn. 3, 5, 7.

CocTaB y3Ja KOMNJEKCHON HArPY3KH

BH

X7

© © ® || K =
AL L4 MH A T 3Y > K3
Al — acMHXpOHHKe  ABHrateau; CJl — CHHXpOHHBe JBHrarTeJs;

JH ~— namnnl gakaaupauus;, JII — aaMnel  rasopaspsiiusle; T —
npeoOpaszoBatenH; 3¥ — 3JeKTPOTepMHYECKHE  YCTAHOBKH, K —-

KOHJNeHCaATOpHHe ©Oaraped; KJ/I — xKabGenbHag JHHHA, AT — asto-
HOMHR HCTOYHMK 3JeKrposueprHH; KI, K2, K3 —Touka K3; T —

TpaHchopMaTop

UepTt. 24
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[Ipeo6pasoBaHHe cXeMB 3aMelleHHA
KOMIIJIEKCHOA Harpys3sku

Yepr 25

Mpu K3 3a obuiuM i y3aa Harpysxku conporupieduem (uepr. 256) ragans
HOE 3HAYeHHe IEDHONHUECKOH cocTapAsiomieirs Toka Ttpexdasnoro K3 (,our ) B

KHJ0aAMIEepPax cJeAyerT OlpeaessiTb ¢ YYETOM BJIHSAHMA ABHMATEJbHOH M CTAaTHYECKON
HADY30K, HCNOAB3YA GopMyly

7 EHI" Ucp.HH
noHT — — — 0, X

UEp HH ’
V3 (Z*mr S, COS@HF"‘HE) -+

X - T\ (43)
cp. .
+ {Z1ar TS, SIHEPHr‘l‘xm) :
M
rae EHF H Z jqr — 3kBuBaJentHas D IC M conpoTusjeHHEe INPAMOH TOCJIEL0BA-
%

TEJNBHOCTH y3/a8 Harpys3kKH; HX 3HAYEHHA B OTHOCHTEJAbHHEIX €[H-
HHLLAX OlpeleJdoT o KPHBHIM, NMpHBeAeHHbIM Ha 4epr. 10

© 11 UpUAOKEHUsT 8 B 3ABUCHMOCTH OT OTHOCHTENHLHOrO COC-
Tapa MOTpeOHTeNIeH;

Fi» H X3y ~-— COOTBETCTBEHHO CyMMapHO€ J4dKTHBHOE€ H CYMMapHO¢ HHAYK-
THBHOE CONPOTHBJIEHHA HEeNH KOPOTKOro zaMuikaHusg MOM (cM.
n. 3.4);
Sy — cymMMapHas HOMHHaJbHasg MOLIHOCT, HarpyskH, KB-A;
Ucp v — CpelHee HOMHHAJbHOE HAMNPAXKEHHE CETH, COOTBETCTBYIOLIEE

0OMOTKE HUSINErO HANPAXKEHHS TpaHc(hOopMaTopos, B.
3HayeHust YAApPHOTO TOKa ¥ TEPUOAHYECKOH cocTaBidomieli Toka K3 B npOH3-
BONMbHHIA MOMEHT BPEMEHH OT 3JeKTpPOABUraTejed cieayeT ONpeaelsTh B COOTBETCT-
BHH C TpeOOBAHHAMH pa3l. S u 7.
Ilp# KopoTkOM 3aMBIKaHMM 3a OGDIHM 1Jf HArpysKH H CHCTEMBI CONPOTHBJIE-
HEeM (4epT, 20B) ¥ OJAH3IKHX 3IHAYCHHUAX OTHOIIEHUA X/r BETBEH DACUETHOM CXEMH
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HayaJbHOE 3HauyeHUe neprojnyeckoit cocrasasmoilel Toka K3 ([hox) ZAonyckaercs
paccuHTHBATL M0 dopMyae

Uep.uwr 77 4rurt Enr Ucp prte

{ qox== ZEZIHF"" Zzy AZygrle , (44)
rae EHF — 3JIC y3na Harpysxu:
n; — KO03(Q@HuUHEHT TpaHcdopMauud TpaHchopMaropa;
Zyyir » Ze Zx — MOJYJH CONPOTHBJIEHHH BETBEH UCXOJHOH CcxeMbl 3aMeHleHHUA

(depT. 25 B), mpHuem

12
—7 cp.HH
Lyar=< (Hr Sy,

——
ZC:V 'zl)z‘i‘xlz

PACCYHTHIBAETCSA KaK YKAa3aHo B 1. 3.2;

_ 2"
ZH'"*V r?EK—l_lei{ ’

Fysp H Xp5 — COOTBETCTBCHHO CyMMapHOoe aKTHBHOE H CyMMapHoe HHAYKTHBHOE

conportuBJaenus uenun K3.
YaapHB# TOK cJAefyeT oNpeaessit, B COOTBETCTBHHU ¢ TPeOOBAHHUSAMH pasid. J.

HHPHUJ/O)KEHHE 11
Pexomendyemoe

NPUMEPDI PACYETA TOKOB K3

Iipumep 1. IIns cxemb, npusefeHdolt Ha 4epT, 26 onpesenHTb TOKH JIPH TpPeX-,
AByX-, 1 oAaHodasHoM K3 B touke Ki. [Ins tpexdasuoro K3 onpeneante Maxcd-
MalibHble ¥ MUHHMAaAbHBIE 3HayeHus ToKa K3.

Il UcxoRHBEe fAaHHEeE

CucteMa C

SK=200 MB‘A; UCP.BH =6,0 KB.

TpancdopmatopT: TC==1000/6
S; noy =1000 kB-A; Ugyu=6,3 «B;

UHH:OIP'QE kKB; Pguom=l11,2 kBT;
uH.'::B :5 % .
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PacueTdas cxema K npamepy |1
H ee npeobpasoBauue
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ABTOMATHUEGCKUH BHIKJIOUATENDb «IDJEKTPOHY
QF : rs=0,14 MOM; x,,;=0,08 MOmM.
HInnonpopox HIMA-4-160011:
rm=0,030 MmOm/m; x,;,=0,014 MOM/M;
run=0,037 MOM/M Xx,5=-0,042 MOM/M; 1,=10 M.

BoatoBhie KOHTAKTHHE COeNHHEHHN: r,==0,003 MOM: n=4.

1.2 Pacuer napaMeTpPOB CX€ML 3aMelleHHUSN

1.2.1. ITapamerpor cxembr 30MeWERUS NPAMOL NOCAeG08ATEAbHOCTU
Conporusjienne CHCTEMBL (X¢), pacCuHTaHHOe HO Qopmyae 1, COCTABHT:

400)?
Xe== (200) *10_3 ':—“‘—0,8 MOM.

AxTHBHOE M MHAYKTHRHOE CONPOTHBJAEeHHS TpaHchopMaropoB (r:) # (x.)}, péc-
cynTaHH no popMyaaM 3 u 4, COCTABAT!

11'2'0,42
= ~(1000)2 - 106=1,79 MmOMm;
'1'06 11,2 2 0,43

AKTHBHOE H HHAYKTHBHOE CONPOTHBJEHHNS LIKMHONDPOBOJA:
ru==0,020.10=0,30 MOmMm; x;,=0,014.10=0,14 mOm,
ArxTHBHOE CONPOTHBAEHHE HOJTOBLIX KOHTAKTHHEIX COEJ{HHEHHH:
re=—=0,003-4=0,012 MOwm.

AKTHBHOe CONpOTHBJIEHHe AYTH ONpPeAeNsioT, KaK YKa3aHO B NpHJAOXKeHHH 9.
gept. 22: ra=506 MOM.
1.2.2. IlapaMeTpH cXeMH 3aMEIIEHHA HYJEBOH MOCJAEHOBATEJbHOCTH.

ror=19,1 MOM; x,;=60,6 MOMm;
anEO ,037'103_'—-—0337 MOM; .’CHH‘:O ,042'10:‘0 '42 MOM-

1.3. Pacuer 1T0K0B Tpexdasznoro K3
7y =frtrotreetr=1,79+0,3040,1440,013=2,24 mMOu ;
riy =Xc+ %X+ %p=0,80-48,62+0,144-0,08=9 ,64 MOm;
ryp=ryy +r5=2,24-+5,6=7,84 MOu;

] ) 400
o M= <R S T e =28.83 KA
400
f o min== V3 Vv i842q~§ 64° =18,6 kA,

fy;;.rnax :Vﬁﬂjno maxKy,rr, :VQ—-QS 33-1,45=47 ,84 KA

iy min=) 2 TnominKya=}/2 -18,6-1,08=28,32 kA,
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rre Ky, onpenensior 0 KPUBOH uepT. 2.
fao max— V2 fnn mdx=32 ,9 KA;

i20 min=V¥2 I'ng min=26,23 xA.
14 Pacuer TOXKoB ogHopasHoro K3
£1)> =rﬂT+rom+r!{B+rK=19:1+0 :3+3'0,37-|-0,14+0,012=20,66 MOM,

Tow =T 1+ 3 un;
Xgs =Xor+Xou—*1p=060,6-+0,14+3.0,4240,08=62,08 MOwu;

W _ V3 400 ——— 8,13 kA
0 1/(2.2,24+20,66):4(2.9,64+62,08)2 '

Tox opnodazuoro K3 ¢ yuetoM aKTHBHOIO CONPOTHBJICHHS AYIH

3 .400
1) I V3 —— —=7,46 A,
o V (2-7,84+29,26)24(2-9,64}-62,08)2
1.5. PacyeT TOokoB aAByxdaszHoro K3

[ __400 i
W 2 Y2,24249 64
Tok aByxdasHoro K3 ¢ yueroM akTHUBHOIO CONPOTHUBJIEHHS QYIH:
1(2) 400 _
M2V (2,244-2,8)2 49,642

Pesyavtatnl pacuera tokoB K3 cBefcHul B Ta6a, 22

=20,21 xA .

18,39 kA .

Ta6bauuga 22
PesyabTaThl pacyera ToKoB K3 x npumepy 1

MakcyuManbHoe 3H4YeHHe MHHUMANBHOE 3HAYEHHE
Toka K3, hA roka K3, kKA
Touka Bun .

K3 K3

Inﬂ I’aﬂ |. I’yn Inﬂ Laﬂ Lvl
Ki K {(3) I 23.33 32,9 47 84 18,6 26,23 28,32
Kl K 3,13 — — 7,46 — —
K1 K| 20,21 — — 18,39 — —

[lpumep. 2. [Jaa cxeMH, NpHBefeHHOH Ha yepT. 27, ONpeAe/IHTh MaKCHMAaJbHLiEe
H MHHHMaJbHBe 3HadYeHHs TOKOB IpH Tpexdasuom K3 B Toukax Kl u K2
21. UcxonHbe naHHB €

Cuctema C Uep.pp=10,5 xB; [

Tpauchpopmarop T. TC=1600/10,0
St uou=1600 kB-A, Ugp,=10,5 kB,

—11 KA .

OTKJI HOY
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Ugyg=0,4 xB, P =16 kBT, u,=5,5 %

K HOM
Hinnonposoaum

1. HIMA4-3200 Thom==3200 A, r,,=0,01 mOm/m;
Xyu=0,005 MOM/M, =10 M.
1112, 113 11IMA4-1600 Tyom=1600 A, r,;=0,03 MOM/M,
Xqu=0,014 MOM/M, [,=20 M, [,=30 M.
ii4, IS5 IIPA-73¥3 [oon=0600 A, ryu=0,1 MOM/M:
Xm=0,13 MOM/M, [,=50 M, [.=40 M.
Ka6GeJbHHE JUHHA

KJIt, KJ12, KJI3 : AALLIb==3185 : ry45==0,208 MOM/M, xy,=0,055

[, =150 M, [,—1,==20 u.

NamepuressHsle TpaHcHOpMaTOPH TOKA
TAl, TA2. Iiom=500 A, 7rpa1=r14,=0,05 MOm,

TA3, TA4, TA5  luoq=200 A, Fpps=rpss=Tpas=0,42 MOM;

AXTHBHOE CONPOTHUBJICHHE GONTOBBIX KOHTAKTHHIX COEIHHEHHI!
re=0,03 MOM, n-—4,.

ABTOMATHUYECKHE BHIKJIOUATENH THNA «IJJCKTPOHY

QF1, QF4. [,,u=1000 A, ryp;=ryps=0,20 MOmM,

Xgp1=¥xpa=0,1 MOM,
QF2, QF3, QF5, QF6

Tyon=400 A, rype=rya3=’kps=7"ype=0,65 MOM,
Xypo==Xyp3™ Xyrps =Xxpe=0,17 MOM,
QF7, QF8, QF9. QF10: /,0q=200 A,
Txpy=Tygag=Typo=ryp1p=1,1 MOM,

Xypr ==X, 58==Xxpy="iB10==0,0 MOM.
Cunxpornbii asurareqap CJI.
CH-12-24-12A ¢« P=125 kB1, Uyey=380 B,
Iaou==224 A, cOs@yuon=0,811, lnyex/Tnom=3,5;

Py Lo Mmax oo
MII'GM T MHO’H ToUHOM T R

MOM /M ;



FOCT 28249—93 C. 57

Pacuernas cxema K npumepy 2

Yepr. 27

Acuuxposnnie apuratenan ALl u AJL2.
A03—3156M—6¥3:P=132 kBt, Iyyex/{uon=7,0;
Unon==380 B, 1H0M=238 8 A, Mmax/Muom=bsom=2,06;
Mnycx/MH0M=I;6; Mpin/ Myoy=0,8; cOSQyuou==0,9;
ne=1000 o06/Mun; 7=93,5 %; Spou==1,7 %.
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Cxema 3aMelleNHa K nNpumepy 2
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TA? 7AZ 7A3
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L
FE 056
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5,0 12 37,2
K7
A KB4 A K85
77 a7 o135
KBy TKT.
7,25 i 50138
.ed Xxg7 A K88
70738 75 0,5
Z, K87 "x 88 A
fg? X 7 740 53,
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KoMmiaekcHass Harpy3ka KH.
CyMMapHasi aKTHMBHAaf MOLEHOCTH cocrtagiaser Py =390 xBt, cos ¢=0,8. B

COCTAB HAarpyskKH BXOASIT aCHUHXPOHHLle jaBuratens (AM), naMobl HakaJIuBaHpPd
(JIH), mnpeoGpasoparean (II) B cacpyomeM coOTHOWEHHH P ,; =175 xBT,

22. Pacger nmapaMeTpoB CcXeMH 3aMemeHusd (uepT. 23)

2.2.1. Ilapamerpot cxeMor 3AMEUEHURL NPAMOL NOCAEO08ATEABHOCTU

COnpoTHBAEHHE CHCTEMH (Xc), pacCuutaHHoe MO ¢opMyJie (2) HaCTOSULCTO
2TAaHZapTa, COCTABHT:

(400)2-10~°
*& TT301-10,5

AxtuBHoe  (r{) ¥ HHAYKTHBHOe (X,) CONDOTHBJEHHS  TPaHCHOPMATOPOB,
paccuHTaHHoe 1no ¢popMmyaam (3), (4) Hacrosimero CTaHAApTa, COCTABAT:

16-0,4=

=0,8 MOm,

"t= T(i600ye  -10°=1,0 MOM;
/. (100-16 2 0,42
Xyp== ]/ 5,5"‘"—-( ‘1600 J . 1600* *101'=5,4 MOM ,

AXTHBHOC ¥ HHAYKTHBHOE CONPOTHBJEHHS HIHHOMPOBOLOB.
HIL : ryp=0,01-10=0,1 MOmM; x4y,=0,005.-10=0,05 MOn;
HI2: ry=0,03.20=0,6 MOM: x4;,=0,014.20=0,28 MOwm;
113 : ryy,=0,03.30=0,9 MOM; x4,;=0,014.30=0,42 MOwm;
4 :ry,=0,1-50=5,0 MOM x;;,=0,13-50=6,5 MOwm;
5: 7, =0,1.40=4,0 MOMm; x,;;,=0,13-40=5,2 MOM;
AKTHBHOE i HHAYKTHBHOC COMPOTHRJICHUS KabeJbHbIX JHHHH:
KJI ¢ rq51==0,208-150=31,2 MOmM; x,,6,=0,055-150=8,25 MOm;
KJ2,KA3 : ryxee=rqixo;—=0,208.20=4,16 MOnm;
X162 =X1x52==0,005-20=],1 MOm.
Pacuer napamerpos ALl u AII2.
[Ipnanmas Pux=0,02-Pyou: rl:S”U“EAﬂHGMZO'017§AﬂH0M ,

J1ovaaeMm:
0,%6.1,6-(132.1,02)
ro== 7 0%.900 52 (1= 0,017) 106—=40 MOwm;
2
S o Ui 0mCO5@rom 1.7 0,382.0,9.108
1T 700 0 T Pagw 100 132 =10,74 mOm;
Z.r; . UHOM X __ 380‘1031 =132 MOM,

AL VB Tnyed wow V'3 .7.238,5
rag=16,74+0,96-40=55,14 MOM;
x1ﬂ3V1322F55 142 —=119.9 MOm;
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119,94-3,09 119,943 ,09
To= 31390 =00 ¢ Ta= 3576 7446.76) —0-02¢

E;Aﬂ--:]/(220-0,9—-238,6-0,055)2+(2§0-U,44~238,6-0,14‘5){:195 B

Pacuer napamerpon CJL:

7r

Yanon="0:157 7cp=0.15 x4 ;
0,382.10¢
ZC,H, HOM — 123 :936 ,9 MOM;

x;~140,53 MOM; rcp 21 MOw;

L

E¢_Cﬂ:V(220ﬂ234-0,14-0,585)3+(234-0,02l .0,811)2=239,2 B,

PacuerT mapaMeTpoOB KOMINJEKCHONH Harpya3xkup HI
[TapaMeTprl KOMIJIEKCHOH HarpysKH ONpelefisllOT N0 KPHBHM yepT. lla npuno-
JKeHHus 8, IIpU 3TOM

175 35 140

fan= 350 =0 Lom = 355 =b {n =350 =04

i
ngFTO,S; Z*QHF“O’%; E*HI‘ =0,75 WJIH B MMEHOBAHHLIX € 1HHULAX;

280-103 .
Hr—9,3 ?5_-630 =104 MOM;  Zypyr==121 MOM; E4,4.-=285 B.

23. Pacuer TtokoB Tpexdpaszunoro K3
2.3.1. Tox tpexd¢azHoro K3 B pacuetHoii Touke Kl 6e3 yuera BJAHSAHHA 3JA€KT-
POABHraTeNed U KOMNJIEKCHOU HAarpysKH

715 = Februn+re— 1,040,140,012=1,11 MOm;
sz; :xc"‘x'r‘l‘xml:"'o :799+5 :4+0 105 =6 :25 MOM;

Z

rg=rf s F7,==1,11+4=5,11 MOwm;

400

Inuxlmax: '_V3— V1,113—|-6,252 333,38 KA;
1Q0

! —28,06 KA;

nek1 min — V'j"‘ V 5,11246,252
iva i max= ¥2 -36,38-1,55=79,75 KA;

iyaxamin=V 2 -28,6-1,10==44 9 kA ;
f:an max=54 ,45 I{A, iﬂﬁ m]n:40,45 KA

2.3.2. Heo6X0AHMOCTb y4e€TA BJAHAHHUS 3JACKTPOABUTATENEH H KOMIJIEKCHOH Ha-
rPY3KH Ha TOK npu MetaaavdeckoM K3 B rtouke Kl, onpeaeneHHas B COOTBETCT-

BUH ¢ II. 1 4 HacTofllero ¢CTangapra, HOKa3blBaeT, YTO
Isap =2 aquom = 2:238=476 A 6oublue, uem

001 nokimax=="0,01-363800=2363,8 A, 1N03TOMYy aCUHXPOHHble ABHIaTe.IH CJAeAYeT
YYHTHIBATh.
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Ioiuom =234 A wenbine, yem 0,01:36380—=2363,8 A, NOSTOMY CHHXPOHHBIH ABH-
rarefjib He CJeAYyeT YYHTHIBATh

350-103
KH™ /37.400.0,8

I03TOMY BJMSHHE KOMILJIEKCHOH HArpy3kKH CJACAYET YYUTHIBATH
Takum obpazoMm, npu pacuere cymmaprnoro Toka K3 B Touke K1 ciaenyer yy4-
THIBATb BJIHsiHHEe aCHHXPOHHBIX JBHraTesied M KOMIVIGKCHOHM Harpy3kd Tako#i XKe

BbIBOJ, CJeyeT W NPH YCJOBHHM ydeTa 3JIeKTPHUYUeCKOH AYIH
Pacuer cocraBaswowey Toka K3 B Touke K1 oT xkoMnjekcHo# HarpyskH.

s =rgpr+roartriva+reea+r« =0,254-0,054+5,04-0,254-0,0126=5, 56 uOwm,
235> :‘«’CKB1"1"~"5TA1+X1H4+‘CKB4 =0,140,0746,5+0,1=6,77 mMOm,
r:y_ =iy +71=95,5644=9,56 MOm,

/ B 285
nOHL max = /3" )/ (104.0,8+5,56)2 4 (164-0,64-6,77 )2
iaoar max —V 2 -1,46=2,06 kA, iy =)2 1,0-1,46=2,06 x A;

B 285
m0 HE mun ™ 3/°87 3/ (104.0,8+9,56 )2+ (104-0,6+6,77 )2
ig0armm =V 2 1,42=2,0 kA, iy iyrmm =V 2 -1,42-1,0=2,00 KA.

Pacuer cocrasasiomen T0Ka K3 B Touke K1 or acHUHXPOHHHX ABHTAaTEJCH.

1
=7 79 (rAﬂ1+rHB”_]LrKﬁ2+rTA4"'r'fKB?)+rxr5+f1115+fI'A2+rxﬁz‘!‘rlu2+fK”7.-

! =630 A OGoabuie, yem, 0,01 26380==363,8A,

=]1,40 KA;

| =1,42 KA |,

1
ng = = (65,1441,144,16 -0,67+1,1)40,65 44,040,050 ,65 +

+-0,640,12—-37 ,16 MOm,
p I

Xis, — 9 (x1ﬂ+x1{59+x1c62+xTAzl+xﬁB7)+-’CH55+XIU5+YTAQ+M\}32+Xuﬂr
1
Xz = o (145,934-0,54-1,14-0,674-0,5)F0,174-5,240,07 40,17 -
-I—O ,28T80,23 MOM,
195
Too apmax = s 0l oo A
iag Amax =V 2 -2,4=3,12 KA;
tyn Anmax =} 2 -3,12(e” OO0 4 p=0.0110.02 )3 84 kA

195
I = 3 o
10 AZLmin T/ (37 ,16+4)% + 80,238

=}/2-2,16==3,05 KA;

2,16 xA;

IaﬂAﬂ,mm
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2.3.3. Tox tpexdasdoro K3 B pacyeTHon Towke K2 6e3 yyera BIHAHHA 3JEKT-
POJABHraTesed 1 KOMIIIGKCHOW HarpPys3KH

My Zr'r+f1ﬂ1+fu12+ru13+fﬁ+fTA3+r1K61+r1{.53:1 00+0 , 14-0,64-0,9 4
+4-0,0124-0,42+431,24-0,66=234,88 MOm:
X 5 =XcHXrXuy +Xme +Xmgd ¥ a5t 21561+ ke =0,8 +5,440,05+
+0,74-0,67+8,25-43,17=16,04 mMOwm;
400
n0x2max = 33 /34 BRI 16,042
=12 +6,02-1,0=8,50 KkA;
=8,00 KA.

!

—6,02 kA:

by k2 max

La0 K2 max

[Ipu onpeneseHuy MHHHMAJILHOI'O 3HAYEHHA TOKA CJEeAYeT Y4ecTh BJHSIHHE
3JeKTPHYECKOH AYLH H YBEJHYeHHE AKTHBHOrO CONPOTHBJEHHs Kafead BCJACACTBUE
HanpepaHHa ero TokoM K3:

rys =Nz Fratrike(Cy —1),

rje 'y — CONPOTUBJAEHHE [YIH, ompeliefseMoe B COOTBETCTBHHM ¢ uepT. 15 NpHIO-
XKeHus 9, IpH 3TOM B COOTBETCTBHHU ¢ (42) [ ¢ » = 158 M;

Cs — kOo3pdumueHT, onpenensieMbi aAs forxa=0,6 ¢ B COOTBEICTBHH C uepT. 7
NPHJAOKECHUA 2.

ris=34,884-16,3+31,2(1,05—1) =52,74 MOwm;
400

! T — —
ndk2min VS V52:742+161042

=4 19 kA

=}2 -4,19-1,0=5,93 xA;
::‘:5,93 KA.

lyn x2 min

a0 kK2 min

Tadbanwuga 23

PesyabTathl pacuera ToKoB K3 K npumepy 2

| | MaKCHUMaJJLHOEe 3HA- MHHUMAJBHOE 3Ha
) yeHHe TOKa K3, kA yenue roka K3, kA
Touxa Bux CocTasnsdio- B
K3 K3 mHe Toxa 'K3
HO BETBAM _ _ _
I tao | lyx I oo Fao | lyx
i, — _ ;
| [ |
K1 K® | T 36,38 54,45 79,75 [28,6 |40,45 |44,9
Kl K® HI | 1,46 § 2,06 [ 2,06 | 1,42 | 20 | 20
K1 K3 4 AL 221 1 3,12 | 3,84 | 2,16 | 3,00 | 3,05
K1 K3} Kl 40,24 |59 9 {8565 32,37 |45,76 | 50,68
K2 K®» 1 T 602185 | 85 | 419! 593 | 5,93
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HHPOPMALLHOHHBIE NAHHDIE

CCbITIOYHDBIE HOPMATUBHO-TEXHHYECKHE JNOKYMEH-
Thi

HoMep nyHKTa2

OO6osznauveyne HTJ, Ha KOTODLIA
XaHa CChiJKa
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