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ABTOMaTHYECKHE BBIKJIIOUATEIN U UX XAPAKTCPUCTUKHN OTKIIFOYCHHA



2. ABTOMAaTHYEeCKNE BBIKJIIOYATEIN.

[IpeqHazHayEHBI )11 ONIEPATUBHBIX BKIFOUECHUN U OTKIFOYEHUH HU3KOBOJBTHBIX JICKTPUYECKUX 1ETIEH,
3alIUTHI KX OT TOKOB KOPOTKOTO 3aMbIKAHUS U MIEPETPY30K, a4 TAKKE OT UCUE3HOBEHUS WJIM TOHM>KEHUS
HANPSHKEHUS.

ABTOoMaTHYeCKHi BbIKMIOYaTenb fnepeMeHHOro ToKka
KnemmHeii
2AaWMM BEPXHUIH

PerynupoBoyHLIH BUHT
pacyenHTens

Ayroracawan
KaMepa

Karyika
SNeKTPOMarHHTHoOro
pacyennTens

Poivar
ynpasneHHsa
L fi MHezgo
sy [ KpenmaeHHa Ha
A / Din-pesiy

¢

? ' BuMmeranmmyeckan
& anacrvka

(Chtip://electricalschool.info] )

KaeMMHBIR
3aMCHM HMMHHW



OnpenesieHue pacuenuTes.
Pacrienurenu pa3eauM Ha IB€ YCIOBHBIE TPYIIIIbI:

- paCOCIMUTCIIN AJIA 3allUThI ueneﬁ;

- paCuCITCIIN BBITTOJIHAOIIHUC BCIIOMOT'aTCJIbHBIC CI)YHKI_II/II/I

Pacnieniurenem (miepBasi rpyIina), NPUMEHUTEIBHO K aBTOMAaTHUYECKOMY BBIKJIFOUATEN0, HA3bIBACTCS YCMPOUCMBO
CNOCOOHOE pACNO3HABAMb KPUMUYECKYI0 Cumyayuto (noseieHue c8epxmora) u 3a61a208pemMeHHo npecekams eé
pazsumue (omxaOYamo 8viKaOYamerv). Bo BTOpPyro rpyniy pacuenuTesieii MOKHO BBIACIUTh JTOMOJHUTEIbHBIE
yCTpoMcTBa (MMM HE KOMIUIEKTYIOT 0a30Bbl€ WCIIOJHEHUS aBTOMATOB, a CHA0XaroT JIMIIh 3aKa3HbIC
HCTIOJTHEHHUS ):

- HE3aBUCHUMBIN pacuenuTeab (IUCTAaHIIMOHHOE OTKJIIOUEHHE aBTOMATUUYECKOT0 BBIKJIFOYATENS 110 CUTHATY
13 BCIIOMOTaTeJIbHOM 1LIETHN);

- pacuenuTelh MUHUMAIBHOTO HAmNpspKeHUs (OTKJIIOYAeT aBTOMAT MpU MAJCHUM HaNpsHKEHUS HUKE
JOITyCTUMOTO);

Uepe3 r1aBHbICE KOHTAKThl B aBTOMATHYECKOM BBIKJIIOUATENIE MPU HOPMAJbHOM JKCIUTyaTallud IPOTEKAET
HOMHHAJIBHBIA TOK. MexaHu3M CBOOOJHOTO pacIelyIeHHs] KOMMYTAIMOHHOTO armapaTta UMEET YyBCTBUTEIbHBIC
AJIEMEHTHl (HaAmpuUMep, MOBOPOTHAs OTKiIoUaromias peika). BosaelcTBue paclenurenss Ha 3TH DJIEMEHTHI

CHOCO6CTBy€T MI'HOBCHHOMY aBTOMATHYCCKOMY Cpa6aTBIBaHI/IIO, TO €CTbh PACUCIIJICHHUIO KOHTAKTHOMN CUCTEMBI.



XapaKTepI/ICTI/IKI/I OTKJIFOUYeHUS AB MOKa3pIBaIOT 3aBUCHMOCThD BpEM: OTKIIIOYUCHUA OT BCJINYUHBI IIPOTCKAOUICTO
TOKa.

B 3aBuCMMOCTH OT BEIWYHUHBI

TOKA, npu KOTOPOM
aBTOMaTHUYECKUMN

BBIKJIFOUATCIIb  OTKJIIOUUTHLCS
oe3 BBIJICPKKHU BpEMEHU
pas3IuyaroT CIACAYIONIUE THIIBI,
KOTOPBIE 0003HaYaIOTCs

JTATUHCKUMH
oyksamu B,C,D,K,Z.

Xapakrepuctuka Z— AB

OTKJIKO4YAaTCCsd MIHOBCHHO IIPpH

TOKE (2-3)IH, Iu-
HOMUWHAJIBHBIN TOK AB
1 ¥ 3 4 5678910 15 20 30 40 50
[Tpumensercs TS @ = G

In—=

MOAKIIFOUCHHUA  JSJICKTPOHHBIX

YCTPOWCTB
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XapaxkTepucTuka B - AB OTKJIFOYaTecs MI'HOBEHHO pu TOKE (3-5)In.
[TpumensieTcst 1j1si OCBETUTEIBHBIX CETEN 0OIEro Ha3HAYCHUS

XapakTepucTuka C- AB OTKJIFOYATECS MTHOBEHHO npu TOKE (5-10)In.
[IpuMeHsieTcst B CETSIX CO CMEIIAaHHOW HAarpy3KOM, AIEKTPOABUTATEH C HEOOIBITUMU MTyCKOBBIMH TOKAMHU.
XapakTepucTuKa K- AB OTKJIFOUATECS MT'HOBEHHO pu TOKE (10-15) IH.
[Tpumensiercs 1yisi MOAKIIOYEHUS UHAYKTUBHBIX HArPy30K, TPaHC(HOPMATOPHI, JICKTPOABUTATEIIH.
XapakTepucTuka D - AB OTKJIFOYATECS MTHOBEHHO pu TOKE (10-20)In.

[IpuMeHnsieTcst 1J1s1 TOAKIIOYEHUS TPaHC(HOPMATOPOB U DJICKTPOIBUTATENICH ¢ OOJBIIMMHU TyCKOBBIMU TOKaMHU.

Bp100p aBTOMAaTHYECKHX BBIKJIKYATEJCH.

ABTOMAaTUYECKHUE BBIKJIIOYATEIU CIEAYET BHIOUPATD MO CIACIYIOIIUM KPUTEPHUSIM:

Ilo HomuHanbHOMY HANPAIICEHUIO.

Homunansnoe Hanpsbkenue AB UH TOJKHO COOTBETCTBOBATH HAIpsikeHHto cetu Uc;

Un>Uc;

Ilo HomunanbHOMY MOKY.

HomunansHbIl TOK pactienuresist AB [Hp 1omkeH ObITh 00JbIIe paCYETHOIO TOKA 3aluiaeMoi um jquHuu Ipi;

[ap>Ipu;
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HDZ/I 6bl60p€ annapamoes 3auiunibl 6 CUJIOBbIX U 0C6emMuUmeslbHblX cemiax Cﬂedyem 6600UMb nosvluitarouiue

ko3 dunuenmot !

JIvHUM K 3JIEKTPONPUEMHUKAM:

-Iap>1,2Ipun, Ipa — pacueTHbIN TOK JINHUY;

B 3aBHCHMOCTH OT THIIOB MOJKIFOYAEMBIX HAIPYy30K HEOOXOJAMMO YUHUTHIBATh XapaKTEPUCTUKY OTKItOUeHUs AB
- B,C,D,L,K, k0oTOpBIE ONMCAHBI BHIIIIE.
Ilo omxnouaroweti cnocobnocmu

[Ipu BrIOOpe AB ciienyer yyuThIBaTh MAaKCHUMaJIbHOE 3HAYEHMS] TOKA KOPOTKOrO 3aMbIKaHH(K.3.), KOTOPOE

crroco0eH OTKIUYNUTL AB.

CoBpemeHHble AB  BBITYCKalOTCA €O CIHEAYIONMMHM 3HAYCHUSIMH OTKJIHOHamonied crnocobHoctu Icu:

3kA, 4,5kA, 6xkA, 10kA, 25KkA u BhIIIIE.

Ilo HUCTY nolioco6
B 3aBucumMoctu oOT HOI[KHIO‘I&GMOﬁ Harpy3km M MCECTa YCTAHOBKU AB pas3in4aroT OJHOIIOJIFOCHBIC IP,

ABYXITOJIFOCHBIC 2P, TPCXIIOJIKOCHEIC 3P, YCTBIPCXIIOJIOCHBIC 4P aBTOMaTHUYECKHE BBIKJIIOYATEIH.

12



OpunomnontocHeii 1P AB  BwiOupaercss st 3alliUThl  OJHO(A3HOM, ABYXIIPOBOAHON WU
TPEXIPOBOAHOU IIEKTPOIIPOBOIKH.

B aTOM ciiydae OJHOMOJIOCHBINM aBTOMAT 3alUINAET TOJBKO (a3HBbIM MPOBOJ, TOrJa Kak MPOBOJ HEUTpaau
MPOBOJIKM 3aBOJUTCS Ha HYJIEBYIO IIMHY B 00XOJ aBTOMAara, TakK >K€ Kak MPOBOJ 3a3€MJICHUS MOJKIIOUAETCS K
IIMHE 3a3€MJICHHUS, TaK k€ B 00X0J OJJHOMOJIIOCHOTO aBTOMATHYECKOTO BBIKJIFOUATEIS.

N3BECTHO, 4TO B HEKOTOPBIX CIy4asiX OJHOIMOJIOCHBIN AB NMpUMEHSIOT B Ka4€CTBE BBOJAHOTO, UTO HE MPABUIIBHO,
TaK Kak MPU €ro OTKJIIOYEHUU Pa3pbIBACTCS TOJBKO JUHUS (a3bl, a JUHUS HEUTPAIM OCTAETCSI COCIUHEHHOU C

MCTOYHUKOM HANPSDKEHMS, UTO HE MOKET rapaHnTupoBaTh 100% 3J1eKTpO3aIuThl.

JIByxmnomocHbI 2P aBTOMaTHYECKHI BBIKJIIOYATENh BBHIOMpAETCA B clydae HEOOXOIUMOCTU

IMMOJIHOI'O OTKIIFOUCHHA SJICKTPOIIPOBOAKU OT HCTOYHUKA HAIIPAKCHUA.

13



OOBI4HO I[BYXHOJIIOCHHfI aBToOMar BBI6I/IpaIOT Inpu H€O6XO,Z[I/IMOCTI/I HCIIOJIB30BaTh €0 KakK BBOI[HBII}’I aBTOMaArT,
IIpru OTKIKYCHHUU KOTOPOI'O BCC IJJICKTPOIIPOBOAKA OKA3bIBACTCA O6€CTO‘I€HHOI\/'I, 4TO IMO3BOJICT IHPOBOAUTH

paboTHI IO PEMOHTY U MOACPHHU3AIINHU LIETICH 3alTUThI U 3JIEKTPONPOBOEH OE30MaCHO.

1-;- . .. (3
Bri6op TpexmomtocHoro 3P aBToMara Hy)XeH Tam, T/€ 3allUIIaeMON IENbl0 aBTOMaTa SIBIAECTCS

TpexdaszHasi TPEXMPOBOHAS WU YETHIPEXITPOBOIHAS DJIEKTPOIPOBOIKA.
Kpome Toro, BeIOOp TpEXIMONIOCHHWKA HYXXEH MpPH HCMOJb30BAaHWU €ro Kak BBOJHOIO aBTOMara TpexdaszHoi
AJIIEKTPOTPOBOJIKM M KakK OOIIEro BBIKIIOYATENS M Tpexda3sHOW Harpy3Ku, HampuMep 3JIEKTPOJBHUraTels

Hacoca.

B e B w
Bri0op uertsipexmnontocHoro 4P AB mnpousBoauTcs mpu HEOOXOAUMOCTH 3allUThl TpeX@azHoil

YETBIPEXITPOBOJAHON DJIEKTPOCETH U JJIS 3alluThl Tpexda3sHOW Harpy3Kd, HampuUMEp JJIEKTPOJBHUTATEIs,

MOAKIIFOYCHHOTO IO CXEMC 3BC31d CO CPCAHHUM IIPOBOJOM.
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[Ipu HE0OXOAMMOCTH BBOJAHOTO aBTOMAaTa Ha TpeX(a3zHyl0 YEeTHIPEXIPOBOIHYIO JIEKTPONPOBOIKY BHIOMpaETCs

aBToOMarT tIGT]E;III)CXHOJ’IIOCHI:II\;I.

3. Pacuer oaqHO(da3HBIX KOPOTKUX 3aMbIkaHui B ceTsx 0,4 kB.

[IpubnmxeHHBIN MeTO 1 onpeAesieHust Toka ogHodazHoro K3

pu OOJBIION MOIIHOCTH NUTaromel sHeprocuctemsl (Xc < 0,1XT), paccuutbiBaetcs o popmyre :

re:

» Ud — da3noe HanpspkeHue cetu, B;

* 77T — TIOJTHOE COMPOTHUBIICHUE TpaHCPopmaTopa TOKY 0JHO(PA3HOTO 3aMbIKaHUs Ha Kopiyc, OM;
* ZIIT — TIOJIHOE COMPOTHUBJICHUE TIETIU (aza-HyJb OT TpaHchopmaTopa 10 Touku K3, Om:

Urto Takoe netnisa «paza-Hys1b»? B 3n1eKTpoycraHoBkax A0 1000 B, ¢ 3a3zemnaeHmnem HeuTpaim (TN-C,
TN-C-S, TN-S), Hys1€BOM MpoBOA COEANMHEH C HEATPA/IbIO TpaHChopMaTopa, KoTopas rnpu 3ToM

rnpucoegmHeHa K KOHTYypYy 3a3eM/IeHUS, TO €CTb I71yxX0 3a3eMsieHa. Y ecsin 3aMKHYTb (,baSHbII}’I rnpoBo4 Ha

15



Kopriyc 3/1eKTpoobopyA0BaHUsI Uin HYyJ1€BOU MPoOBOA, TO 06pa3yeTcsi KOHTYP, COCTOSILNIA U3
SJIEKTPUYECKOU Lienun pa3HOro n Hys1€BOro rnpoBOAHNKOB. Takou KOHTYP MPUHSTO Ha3blBaTh MNeT/IEN

«ghaza-Hys1b» (CM. pUCYHOK).

—L— 1

Eciau ke muTaromnias 3HEProcucTeMa MMEET OTPpaHUYCHHYH0 MOIIHOCTh, TO TOTJa TOK OJHO(A3HOTO K3
omnpeaensiercs no Gopmyiie:

= "o
K Z’v
“z4z,
3

3HadyeHue Z) OmpeaesieTCs Mo TabIUIe WITH MOKHO OTIPEACIUTH 110 (hopMyTie:

16



L. = ‘/(KIT + Xy +Xor + 2K¢}: + (1 + 17 H1p7 -I—Erc}:

rae:
xIturlt; X2T 1 r2T; X0T ¥ 10T - UHIYKTUBHOE U aKTUBHOE CONPOTUBJICHUS TpaHChOpMaTopa TOKam MpsIMO,

oOpaTHOM U HYJIEBOU mocien0BaTeIbHOCTH, MOM.

[IpunuMaroTcs o TadiuIle:

ConpoTtmnBneHus

Srom UHoMm TpaHccopmaTopoB

’ 06MOTOK Z(1)1, MOMm
KBA BH, kB

’ VY11 O/Y11m

YIZ11,
25 6...10 3110 910
40 6...10 1950 560
63 6...10 1240 360
100 6...10 800 230
160 6...10 490 140
250 6...10 310 90
400 6... 10 190 60
630 6...10 130 40
1000 6...10 80 30
1600 6... 10 50 20

17



3HaueHue ZT AJisl pa3IuuHbIX TpaHCHOpPMATOPOB ¢ BTOpUYHBIM HamnpspkeHueMm 400/230 B, MOXXHO TPUHATH
1o TaduIle:

ComnpoTHuBJIeHUS KOHTAKTOB IIIMH, anmapaTroB, TpaHCPOPMATOPOB TOKA B JAHHOM METOJE HE yUYUTHIBAIOTCA,

MTOCKOJIBKY apudmeTndeckas cymma Z1/3 u ZIT co3aaeT HeKOTOPBIN 3ariac.

[TonHoe conmpoTuBiieHue Tpanchopmaropa Zt, onpeaensercs no hopmyse 2-24 [J13, ¢ 39]:

Z = I/(XIT +Xor +Xgp)" + (i + 1y +1p)°

[TonHoe conmpoTuBieHUE TN (Da3za-HyJib, onpeaensercs no Gopmyie:

£ =27

T or vl

L+ Z oL

rae:
 ZUT.yA. — TIOJIHOE YAECIHHOE COMPOTUBIICHNE NMETIU (pa3za-Hysb A1 KaXKA0T0 ydyacTka oT TpaHcopmaropa 10

Mecta K3, MOm/Mm;

18



* | — nuHA yyacTka, M.

Hixe NpCACTaBJICHBI CIIPABOYHLIC Ta6J'II/II_U>I CO 3HA4YCHUAMU

YACIBbHOI'0 COIIPOTUBJICHUA IICTIIU (baBa-HYJIB IJIsL pas3sIMIHbIX

KaOenei 1 MMHOIIPOBOIOB.

19

Raschet.info

llosiHoe yoelLuoe conpoTHBICHAE Zyryp METAN aza-Hyne 1R Kabenn WiH nyuka
NPOBO/I0E € AAHMHHHEBLIMH MH/IAMH NPH TEMNEPaTYpe Aiint 65°C, mOm/m [29]

Talauya 2.10

S8

=]
gg’; InavcHme Inryn MOM/M 1IPH CCMEHIN HYNIEROTO NPOBOLA, Mllz, PABHOM

e
O% 35 T 3 % | 10 | 16 | 25 | 35 | 50 | 70 | 95 | 120
25 12964| -

4 (2408|1852 -

6 | 1543 12,34 | 9,88 | ) ) -

10 088 | 7.41 | 5,92 B =

16 5921443 3.7 [3,35 )
25 5,191 3,7 1296|254 |222

35 47713351254 212 1.8 | 1,59

50 - 3061222 1,8 | 1,481,271 1,13

70 & - 201 11,5911,27 | 1,06 0,92

95 1,45 | 1,13 | 092 | 0,78

120 } - 1,37 [ 1,05 | 084 | 0,7 | 0,62
150 E 0,99 | 0,82 | 0,67 | 0,52
185 ~ 1095 073]059] 051

Ipsvesanme. [pn npamcscais kabeneli © MeHREME #IvaMi TalniHLIC THANCHIA

Sy YMCHBILINTE B 1,7 paia.

TaGauya 211

llenxoe ypensnoe conpoTHBICHHE Zpy ypn NETIH asa-anoMHHilesan obonoyKa

TpexaibHmx kabeneii ¢ Gymaxuoil usoamumed (Ges nynepoi sunea), mOsim [ 29]

[T s g __ 3mavenne Iy o A% kabeneii
HEC HL, M Megnnx ATIOMHHHEREIX Memrux AmoMHHHERBIX
Al Ab AAT, AAb Alllg AAllln
Ix6 5,02 171 4,98 7,67
3x10 3,33 4,95 3,31 4,92
2x16 2,35 3,36 231 3,33
3x25 1,81 2,46 1,79 2,44
3x35 1,39 1,85 1,37 1,83
Ix50 1,09 1,42 1,07 1.4
3x70 0,84 1,07 0,83 1,06
3x95 0.67 0,84 0.66 0,83
3x120 0,57 0,71 0,56 0,7
3x150 0.42 0,53 0.44 0,54
Ix185 0,36 0.45 0.36 0,45
3x240 0,31 0,37 0,29 0,36




Tadmema 11 Tatmuma 12

Tlomxoe conmpoTHEmeHue enu daa-HyIbL 414 4-S5HIBHEIX Kabemed Ilonnoe pacdeTHOE CONPOTHEIEHHE el daza-HyIb J19 3-HHIBHBIX Kabemeit
B MIACTMACCOROH 000M09Ke H30MANHER IPH TeMITepaType #Tsl +65 °C, Om/km TPH HCMOAb30BAHIH ATIOMHHHEE 0ff 000I0YKH B KaTeCTBe HYASBOT0 MPOBOJHHEA,
npu temmepatvpe 80°C, On/rn
Cegenne Conpotueneane, Ov'kM
SEHIT Kabems, M ) Ceuenne Conpotaenerne, Om/EM
5 ATEPHATT SKHIIEL . e -
M2 JKHI Kabe- MaTepnan #HIB
A monmHEEi Mezs 718, MM A monvmamii Mezs
¥ hazm ¥ HyIA Z menn » hazmr ¥ HYIL Z uenn » dassr ¥ HyIIA Z nenn » azer ¥ HYIA Z menu
4x2.5 14,75 14,75 295 8.73 8,73 1746 3x6 6,46 1,045 7.505 3,83 0,985 4,815
3xd+1x2.5 9.2 14,75 2395 547 8,73 142 3x10 3,87 1,038 4,708 228 0.876 3,156
4xd 9.2 92 184 547 547 10,94 3x16 2,42 0,775 3,195 1.44 0,748 2,188
Ixb6+1xd 6,15 92 15,35 3,64 547 9.11 x5 1.55 0,691 2241 0918 0.679 1,597
4x6 6,15 6,15 12,3 3.64 3.64 7.28 3x35 1,11 0,616 1,727 0.697 0,610 1,287
Ix10+1x6 3,68 6,15 9.83 217 3.64 3.81 3x30 0.775 0,498 1,273 0458 0,492 0.950
4x10 3.68 3.68 7.36 217 2.17 434 3x70 0,555 0410 0,965 0325 0,405 0,734
3x16+1x10 2.3 3,68 5,98 1.37 2,17 3,54 3x95 0,408 0321 0,729 0,242 0,357 0,699
4x16 2.3 23 4.6 1.37 1,37 2,74 3x120 0,324 0,328 0,652 0919 0,325 0,516
3x25+1x16 1.47 23 3.77 0.873 1.37 2.243 3x150 0,258 0,268 0.526 0.164 0.264 0413
4x25 147 1.47 2,94 0,873 0,873 1,746 3x185 0,210 0,241 0,451 0.124 0,239 0,363
4x35+1x16 1,05 23 3.35 0,625 137 1,995 3x240 0,160 0,215 0,375 0,095 0212 0307
4x35 1,05 1.05 2.1 0,625 0.625 1.25
3x50+1x25 0.74 1.47 221 0,436 0.873 1,309 Tadmuma 13
Ax50 0,74 0.74 1.48 0436 0,436 0.872 ITommoe PacYeTHOE CONPOTHEIEHHE LIEIH q:-a.sa—Hy:n,
IxT0+1x25 0527 1.47 1,997 0313 0873 1,186 ana 4-EHIBHEX KaOenedl ¢ vIeToM IPOBROSHMOCTH AMKMHHHEEOH 000I09KH
IxT0+1x35 0.527 1.05 1,577 0,313 0.625 0,938
470 0,527 0,527 1,054 0313 0313 0,626 Cegenme Conporreaenne, On/kM
Ix95+1x35 0,388 1,05 1438 0,23 0,625 0,855 . _ MaTepnan xmmst
3Ix95+1x350 0,388 0,74 1,128 0,23 0,436 0,666 JE— Amronmmnii Mems
4x95 _ 0,388 U=38F8 0:;"36 0,23 023, 0,46 » dazst 7 Hymd 7 menn 7 dazst ?‘J_HYJH‘_" Z merm
Ix120+1x35 0,308 1,05 1,358 0,181 0,625 0,806 +oboxozm O0O0JIOTKH
3x120+1x70[ 0,308 0,527 0,835 0,181 0313 0,494 3x6+1xd 6.46 0.867 7.327 3.83 0.762 4.592
4x120 0,308 0,308 0,616 0,181 0,181 0,362 3xl10+1x6 3.87 0,738 4,608 2,28 0,665 2.945
3x150+1x50 0,246 0,74 0,986 0,146 0436 0,582 3x16+1x10 242 0.564 2.984 1.4 0.489 1.929
Ax%150 0246 0246 0492 0146 0146 0292 Ix25+1x16 1,55 0477 2.027 0918 0412 133
3x185+1x50| 02 0.74 0,94 0122 0436 0,558 3x35+1x16 | 111 0.405 1,515 0.657 0.357 1,014
=185 02 02 04 0122 0122 0.244 3x50+1x25 | 0775 0320 1.095 0458 0275 0.733
32230 0.153 0153 0306 0.09 0.09 018 3x70+1x25 | 0,355 0,282 0,837 0,329 0,247 0.576
] ) ) ) ] - 3x95+1x35 0,408 0.253 0.661 0.242 0,217 0.459
Ix120+1x35 0,324 0.237 0,561 0,191 0,202 0,393
3x150+1x35 0,258 0.193 0451 0.154 0,166 0,320
Ix185+1x50 0,210 0.18 039 0124 0,155 0.279

Ha npakTrke pekoMeHIyeTcsl UCIOJb30BaTh MPUOIMAKEHHBIM METO | onpeseeHust Toka ognodasznoro K3. ITpu

TaKOM MCTOAC, JOITYCTHMAs IOTrpCIIHOCTDb B PACUCTC TOKA OI[HO(I)EISHOI"O K3 IIpU HCTOYHBIX UCXOAHBIX JAHHBIX B
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cpennem paBHa — 10% B cropony 3amaca; 18-20% - npu cxeme coeauHeHusi Tpancopmaropa Y/Y0, korga
npeoOiiajaeT aKTUBHAS HArpy3Ka M IS 3aHYJICHUS UCTONb3yeTcs 4-s xuna aubo obosouka kadems; 10-12% -
MIPY UCTOJIb30BAHUU CTAIBHBIX TPYO JI 3aHYJICHHS 3JIEKTPOIPOBOJIKH.

N3 BbIllIE U3JI0KEHHOTO, CIEIYET, UTO MPU HUCIOJIB30BAHUU JaHHOTO METOA, CO3MAETCA HE KOTOPBIM 3amac

P pacueTe, KOTOPBIM rapaHTUpPyET cpabaThIBaHUS 3aIUTHOTO amnmnapara, corjiacHo TpedoBanusm [1Y 3.

HaubGonpmias gacts K3 B ceTsix HanpspokeHueM A0 1 kB siBiseTcs 0y208bimu KOpOMKUMU 3AMbIKAHUAMU.
MHOro4YHCIEeHHbIE UCCIIEIOBAHUS TTOKA3BIBAKOT, YTO Ipu 1yroBom K3 Tok K3 Bcerna MensbIe Toka
Metaumyeckoro K3 B aTon xe touke. OgHaKo onpeaenuts TouHoe 3HaueHue AJ1 B mecre K3 He npencrasisieTcs
BO3MOXHBIM. CyIIECTBYIOIME METOAUKHN PACUETOB AyTOBbIX K3 MO3BOISAIOT JUIIb IPUMEPHO OLCHUTH 3HAUYCHUE
R B mecte K3.

VYrpoiieHHass METOAMKA pacdyeTa C MOMOIIBIO CHIKaromero koddduiurenta Kc — moidydeHUe 3HaYCHUS
kod(unuentoB Kc B 3aBucumoctu oT yaaseHHOCTH Touku K3 ¢ momombio kpuBbix Kc =1 (Z,). DT kpuBbie
IIPUBEICHBI HA PUCYHKE.

Kpusas 1 ucnonsiyercs s onpenenenus Ke B HauanbHbIi MOMEHT ayroBoro K3 (/k3 < 0,05 c), a kpuBas 2

UCIIONB3YeTCA JIJIsl onpeaesienns 3Hauenus koddduimenta Ke npu ycranosusmemcs gyrosom K3 (/x3 > 0,05 c).
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1. Ba30smii 60K (KOMMYTALMORHS!).

2. MHKpCNpOUECCOpPHEIA paclenyTens (orp. 12).

3. Upkons gnA BTHIMHOTS MCNCNHEHHA aBTOMATHYECKOrD
BbIRIOYETENA.

4. HesasWcHMbIA pacuenurens (crp. 11)

5. BcnoMoramenbHble KOHTAKTHI (KOHTAKTHI YNpagneHiA
W CHHaNbHBIE) (CTp. 11).

6. MUHHMENbHBIN PACLENHTENS HANpaKeEHWs (cTp. 11).

7. KOHTaKThl AR 33AHETD NPHCOEOMHEHHA
BETOMAETHYECKOD BhIKIOHETENA.

8. KOHTaKThl 471A ETHIYHOTD NPHCOE0KHEHMA
BETOMAETHYECKOrD BhIKNHOYSTENA.

2. KnemMHEA KpbilWKE.

10. MexnanCcHbLIE NEPETDPOOKA.

25

MukponpouneccopHbie pacuenuTeIu.

CoBpeMeHHbIE aBTOMAaTUYECKHE BBIKJIFOYATENIN
MOTYT OBITb OCHAIIEHBl MHKPOMPOLIECCOPHBIMU
pacUEnUTENSIMMU. MuxkponpoueccopHbIn
paclUEnuTeNh COCTOUT U3 CIHEAYIOIIMX YacTeu:
VICTIOJITHUTEIIbHBIN AJIEKTPOMATrHHT,
U3MEPUTENIbHBIE YCTPOUCTBA U OJIOK YMpaBJICHUS
pacuenureneM. bIIOK ympaBleHUs PaCLENUTENIEM
MTO3BOJISIET BBICTPanBaTh ONIPEIECIICHHY IO
MOJB30BATENEM  IPOTpaMMy, MO  KOTOPOWM
aBTOMATHUYECKUU BBIKJIFOUATEIb Oyner
MIPOM3BOJINTh PACLEIJICHUE TJIABHBIX KOHTAKTOB.
MuxkponporneccopHbIn pacuenurenb YMEeT
NpPEUMYIIECTBa 1O CPaBHEHUIO C OOBIYHBIM
TEPMOMArHUTHBIM PaClENUTENEM: Pa3HOOOpa3HbIN

BBIOOp HACTPOEK HYKHBIX MOJB30BATENIO; BBICOKAs



TOYHOCTh UCTIOJIHEHUS 3aJJaHHON MPOTPAMMBbI; HHAUKATOPBI pA00TOCIIOCOOHOCTH ¥ MPUUUHBI CpabaThIBaHUA.

26

1. Mapkupogeka

2. LleeToBEIE MHAMKATOPLI HarpysKu

3. MHe340 ANs NOAKNIOYEHUA TECTUPYIOLWEro YCTPOWCTEa

4. YcTaBka no TOKY 3aWwuThl OT Neperpysokx

5. YcraBka BpeMeHM 3aluThl OT Neperpysok

6. 30Ha ycTaBOK Mo BpeMeHU cpabaTkiBaHWA B 30He Meperpysku 6e3 gyHk-
UMK «Tennoeas naMate» (off)

7. 30Ha ycTaBoK no BpeMeHu cpabaThiBaHNA B 30He neperpysku ¢ dyHKunen
«Tennoeas NaMsTe» (on)

8. MNonoxeHue NepeknouaTens ANA OTKIKOUYEHUA 3aKUTEl OT NEPerpysKu

9. YcTaeka no TOKY CeneKTUBHON TOKOBOM OTCeUKM (TONbKO 3awmTa oT
KOPOTKMX 3aMbIKaHUI)

10. YcTaBka BpeMeHU CeneKTUBHOWN TOKOBOW OTCEUKM

MpumMeuaHue: MNoa «TennoBol NaMsATLEIO» MNOHUMAKT MPOrpaMMHYIO Kop-
peKTUPOBKY BpeMeHM cpabaTbiBaHUA B 3aBUCMMOCTM OT TOKA, MPW KOTOPOM
MPOM30LWLNO OTK/IOYEHWE aBTOMaTUHYECKOro BhIKNIOYaTeNs, U BPEMEHU, Npo-
Wegwero ¢ MOMeHTa OTK/IOUeHWA. «Tennosas NaMATb» ABNAETCA 3MYNs-
uvei paboTel TepMobrMeTanAMyeckoro pacuenutens (pacuenuTens TOKOB

neperpysku).
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Iporpamma SICHR piis1 pacuera TOKOB KOPOTKOI'0 3aMbIKAHUA HA Hanpsixkenue 10 1000 B

[Toznakomumcs ¢ nporpammoit SICHR Bepcum 16 ot komnannu «OEZy» (Uexust). OTIMIUTEIBHOM

0COOCHHOCTBIO I[aHHOf/'I IMporpaMmebl OT APYTIUX aHAJTOTUYIHBIX 3ap}I6e)KHBIX nporpamMmm, sBJIACTCA ITOAACPIKKA

PYCCKOTO SI3BIKA, a TAK)KE UMEETCSI pYKOBOACTBO moJib3oBaHus rporpammort SICHR. ITocnennioro Bepcuto B

MOXETEe CKayaTh Ha OPUIIHAIBHOM CaUTe MPOUIS 1O :

https://raschet.info/programma-sichr-dlja-rascheta-tokov-korotkogo-zamvykanija-na-naprjazhenie-do-1000-v/.
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[TIporpamma pacuera SICHR 1mo3BosieT pacCUMTHIBATh TOKH KOPOTKUX
3aMbikaHui B paguaiibHbIX ceTax TN-C, TN-C-S u IT cetu Bo Bcex
OOBIYHBIX HU3KOBOJIbTHBIX YPOBHSIX, OHAa pa0OTaET C dJIEMEHTAMHU
aBTOMATUYECKOM 3aIIUTHI 1 MEPEKIIOYCHUS, TpUOOpaMu 3alIUTHOTO
OTKJIFOUEHHUS U pa3psaaHUKaMU niepeHanpsbkeHus npoaykiun OEZ. Ouenn
MOJIC3HOM (PyHKITUEH MPOrpaMMBbl SBJISIETCS OIICHKA MPaBWJIBHOCTH pacyeTa u
3aIUTHI IPOTUB CBEPXTOKOB CHIIOBBIX KaOeel Kak ¢ TOYKHU 3pEHUS
MEepEerpy3Ku, TaK U Ha OCHOBAHUY SHEPTUU MPOIYIIEHHONW YCTPOWCTBAMU B

00JIaCTH MaKCUMaJIbHBIX TOKOB KOPOTKOI'O 3aMbIKaHUAI. B cJy4dac
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https://raschet.info/programma-sichr-dlja-rascheta-tokov-korotkogo-zamykanija-na-naprjazhenie-do-1000-v/

MIPUMEHEHUS MapaJlieIbHbIX KaOeeil mporpaMmmMa KOHTPOJIMPYET 3aIIUTY U OJHOTO KaOessi, €CIU MPUMEHSIETCS
oO1uii mpubop 3aluThL. B cllydae HEy1OBIETBOPUTEIHLHOTO pe3yJibTaTa MporpaMma npeaynpeauT o
HEO0OXOUMOCTH TPUMEHEHHUS TIPOTUBOTOKAPHOTO MOKPHITUS WK HEroprouen neperopoaku. OneHka
CEJIEKTUBHOCTHU MEKY OTIEIIbHBIMH CTYIICHSIMHU 3aIIUTHI IPOU3BOJIUTCSA KaK HA OCHOBAHUHU CPABHEHUS
XapaKTEPUCTUK OTKIIOYEHHUS OTICIBHBIX YCTPOUCTB B 00JIACTH MEPETPY3KH, TAK U C TOMOIIIBIO 0a3bl JaHHBIX
MIPOBEJAECHHBIX UCIIBITAHUN CEJIEKTUBHOCTH MPUMEHSEMBIX YCTPOUCTB B

Tr Raschet
O6HaCTI/I TOKOB KOPOTKOI'O 3aMbIKAHHUI.
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