WMHCTUTYT 3HEpPreTHKHK,
WHpOpPMaLMOHHbIX TeXHONorMn
W YyNpaBnsaoLWmx cMcTem

<< BITY

PejienHad 3a1IIMTA 1 AaBTOMATHKA CUCTEM
IIEKTPOCHAOKEHU S

IIpakTuueckoe 3ansaTue. Teopernyeckas 4acrb.

PejieiiHas 3amura pacnpeaejaureabHbIX ceTter 6(10) kB. Boioop
TpaHCHoOpMATOPOB TOKA

CocraBun: Kysnenos /I. b.
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Oomue noaoxenusi. Ipancgopmamopamu moxa (1T) TPUHATO HA3bIBATH YIEKTPOTEXHUUECKHUE YCTPONCTBA,

NpCAHAa3HAYCHHBIC I TpaHC(l)OpMHpOBaHI/IH BCJIMYMH TOKOB 40 BCIIMYUH Tp€6yeMBIX I IO AKJITFOYCHU S

puOOPOB U3MEPEHUs, YCTPOUCTB P3NA.

YcTaHoBKa B CUIIOBBIX AJIEKTPOYCTAHOBKAX TPAHC(HOPMATOPOB HU3KOM MOIIIHOCTH TTO3BOJISIET TAKXKE

00€301acuTh MPOU3BOJICTBO PA0OT, MOCKOJIBKY

WX HCIIOJIh30BAHUE Pa3JICiseT eI BHICOKOTO / nepewunon  |IGReS I LI B HEToE
obmorka
N, BaTKOB

Bropuunan
obmorka
N, surcos

HHU3KOT'O HAIIPsKCHUA, YIIPOIIACT

Nepaurynsii
ToK

KOHCTPYKTHBHOC UCITOJITHCHUC JOPOTOCTOAIINX [—

!

o — Bropuursi
+ [ o
M3MEPUTEIBbHBIX MPUOOPOB, pelie. - T ™
(;1 k‘;uan;:-:xewe
Bropw
TpancdopmaTopbl TOKa KOHCTPYKTUBHO L HanpAx ovo
COCTOST H3: N | *
.
J

e 3aMKHYTOI'O MarHuToOIIpOBO/JA,

« 2-X 0OMOTOK (IEpBUYHOMN, BTOPUUHOM).

Kaxnpiit TpanchopmaTop Toka o01agaeT MHANBUIYATbHBIMU TapaMeTpaMU U TEXHUYECKUMU

XapaKTEePUCTUKAMU, OTPEICTSIONIMMHU 00J1aCTh MPUMEHEHUS STUX YCTPONCTB.



HomunanbHblil TOK. [103BOJISIET yCTPOMCTBY paboTaTh B TEUCHUE JIITUTEIBHOTO BpEMEHU O€3 Meperpena.
B takux TpanchopmaTropax uMeeTcsl 3SHAUYMTEIbHBIN 3aI1ac Mo HarpeBy, a HopMaibHas paboTa BO3MOYKHA

rpu neperpyskax 10 20%.

HomunaabHoe HanpsizkeHue. Ero 3HaUueHNe T0HKHO 00ecreunBaTh HOPMAJIbHYIO paboTy
Tpancdopmaropa. IMEHHO 3TOT MOKa3aTesb BIUIECT Ha KAYECTBO U30JISAIIMU MEXITY 0OMOTKaMH, OJHA U3

KOTOPBIX HAXOAUTCA I1OA BBICOKUM HAIIPSKCHUCEM, a ApYyTrasd 3a3CMJICHA.

Ko puument tpanchopmanuu. [Ipencrapuser coO0N OTHOIIEHUE MEXY TOKAMH B TIEPBUYHOMN U
BTOPUYHON OOMOTKE M OMPECIISIETCS 10 CreluaibHOM ¢opmyiie. Ero nelicTBuTeNbHOE 3HaUYCHUE Oy IeT

OTJIIMYAaTbCA OT HOMHMHAJIbHOT'O B CBA3H C OIIPCACICHHBIMU ITOTCPSAMUA B ITPOLICCCC TpaHC(I)OpMaHI/II/I.

ToxkoBasi morpemnocTsb. Bo3zHukaeT B TpaHchopmaTope noj BIUSHUEM TOKAa HaMarHUYMBaHUSI.
AGCOIIOTHOE 3HaYCHHE MEPBUYHOTO U BTOPUYHOTO TOKA PA3IMIACTCS MEXKIY CO00M Kak pa3 Ha ATy
BEJIIMYMHY. TOK HAMarHM4MBaHUs MPUBOJUT K CO3JAHUIO B CEPJICUHUKE MATHUTHOTO TTOTOKA. [Ipn ero

BO3pACTaHUH, TOKOBAsi MOTPEUTHOCTh TpaHC(hOpMaTOpa TAKKE YBEITUUNBACTCA.

Homunanbnas Harpyska. OnpeenseT HopMaldbHyI0 padoTy yCTpONWCTBa B CBOEM Kiiacce TouHocTU. OHa

HU3MCEPSCTCA B OmMmax u B HCKOTOPLIX CIIy4YasaX MOKET 3aMCHATLCA TAKUM ITIOHATHCM, KaK HOMHUHAJIbHAA



MOIIIHOCTb. 3HaueHHE TOKA SIBJISICTCS CTPOro HOpMHUpPOBAHHBIM, ITO3TOMY 3HAYCHHUC MOITHOCTH

TpaHchopMaTopa MOJHOCTHIO 3aBUCUT JIUIIIb OT HATPY3KH.

HomunanbHasi mpeaeabHas KPaTHOCTD. [IpeacTaBiisieT co00i KpaTHOCTh IEPBUYHOTO TOKA K €TI0
HOMHUHAJIbHOMY 3Ha4€HUIO. [IorpemHocTh Tako KpaTHOCTH MOXKET AocTuraTth 10 10%. Bo Bpems pacueros

CaMa Harpys3ka 1 €¢ KOB(I)(I)I/II_IHCHTBI MOIIHOCTHU AOJIXKHBI OBITh HOMHHAJILHBIMH.

MakcumajabHas KPAaTHOCTb BTOPHYHOI'0 TOKA. HpGI[CTaBJICHa B BUJI€ OTHOLLIECHUA MaKCUMaJIbHOI'O
BTOPHUYHOI'O TOKA U €O HOMUWHAJIBHOI'O 3BHAYCHUA, KOT'ld I[GﬁCTBYIOHIEUI BTOpHUYHAA HArpy3kKa sABJISICTCA
HOMUHaJIbHOM. MakcumanbHas KpaTHOCTSB CBsA3aHa CO CTCIICHBIO HACBIIICHUA MAarHUTOIIPOBOAA, ITPHU

KOTOPpOM HCpBH‘IHBIﬁ TOK IMPOIOJIKACT YBCINYNBATHCA, 4 BHAUCHHUC BTOPUYHOT'O TOKA HC MCHACTCH.



o hopMmyiie:

IHorpemHocTu TpaHchopMaTopoB TOKA.

Y tpanchopMatopoB TOKa  CYIIECTBYET TpH
MOTPEITHOCTH — MOK08As, Y2lo6as U MNOJHAA.

PaCCMOTpHM KAKAYI0 U3 HUX B OTACJIBHOCTH.

TokoBasi NOrpeIHOCTD TDaHC(bODMaTODOB TOKA

Ha BekTopHO# nuarpamme oHa o0o3HaueHa f unu Al.
DTa MOTPEUIHOCTh TMOKA3bIBAET OMHOULEHUE MENCOY
PA3HOCMbIO  8MOPUYHO20 U NPUBEOEHHO20 K
8MOPUYHOMY NEPBUYUHO20 MOKA K NPUBEOEHHOM) K

8MOPUYHOMY nep8uyHomy moxy. inu, 6oaee moHSATHO

f=(I2-I'1)/ I’1 x100%



Yrj0Bas NOrpeIIHOCTh TDaHCd)ODMaTODOB TOKa

OO6paTuMcst K BEKTOPHOM nuarpamme. YToBas MOTPEUIHOCTh 3TO yrol Mexay Tokom 12 u I’1. Ona uzmepsiercs
B rpagycax u o0o3Hauyaercs OykBoii 0. [l upeansHoro TpancopMaTopa TOKa 3Ta IMOrPENIHOCTh PaBHA HYIIIO.

Ota MNOTrpCIIHOCTD ITOKA3bIBACT PA3HOCN1b oelcmeumenbHo20 U HOMUHATbHO2O0 6NMOPUHYHO2CO0 MOKA.

N3BECTHO COOTHOIIEHUE, YTO €M ToKOoBasi morpemHocTs £<10%, To 6<10°. [Ipn HEHOpMATBHBIX PEKUMAX
paboThI, N3-3a CUJILHOTO HACKHIIICHUS TT, YTI0Bas MOTPEIIHOCTh MOXKET CUIIBHO YBEIUYUBATHCSI. ITO MOKET

MIPUBOJIUTH K Cpa0AThIBAHUIO HAIPABJIECHHBIX PEJIE.

Taxxe CyYCCTBYCT IIOJHAA MMOTPEHIHOCTD

Omna BbIUHKCIISIETCS KaK OTHOILLICHUE ,Z[GﬁCTBYIOH_II/IX 3HAUCHUM TOKA HaMarHM4MBaHUs U MNpUBCIACHHOI'O

MepBUYHOTO ToKa. [losmHas morpeniHocTs 0003HaYaeTcss OykBoH €. J[J1si CHHYCOMAaIbHOTO TOKA JAHHBIN BUJ

MOTPEITHOCTH OMPEACISAETCS MO BRIPAKCHHUIO:
e=(Inam/I’1) x100%

OO1uM JiJ1s MOTrpenIHocTe OyJeT TOT (DAKT, YTO NPU y8eaUUEHUN 6MOPUUHON HAZPY3KU MPaAHCHopmamopa

moka, 6y0ym yeeituuueambvpCs €20 nocpeuinocmu. H 6 mooce eépéms 6eépHoO U 06[)(1"’"—!08!



Kaaccest Tounoctu TT a9 yuera u 3a1MThI

TpancdhopmaTopsl TOKa 00JIaal0T OIpPEACICHHBIMHU

KjlaccaMd  TOYHOCTU. BuJbl  KJIaCCOB  TOYHOCTHU
TpaHcopmaTopoB Toka onpenenstores no FOCT 7746-

2001.

BennuuHbl CONPOTUBIICHUS HArpy3Kd M TEPBUYHOTO
TOKA ISl pa3HbIX KjiaccoB TOUHOCTU TT 11 uamepeHuu

u 1 3amuthl npuseaeHbl B ['OCT u B Tabnule:

JII1s1 'BMEPUTETIBHBIX LIETIEN U LETIEN PEIIEMHON 3alllUThI
KJIacChl TOYHOCTH OYyAyT pa3HbIMH. TpaHcdopmaTopbl
TOKA JJIs U3MEPEHUH TOJHKHBI COOTBETCTBOBATH OJIHOMY
13 KjaccoB TouHoctH, corjacHo I'OCT: 0,1, 0,2S, 0,2,

0,5,0,58, 1, 3, 5, 10.

Knacc

MNepBUMHBIIA

Mpenen nonyckaenon

norpewHoCTH

Mpeoen
BTOPHYHOM

TOK, % {npenenkEHaA NOrpemiHO CTL) HArpy3kM, %
TOMHOCTH | o mnankHoro TOKOBO, YIMoBoOil HOMHHANBHOTO
o e =5 FHAYEHHA
5 +0.4 +15 +0,45
0.1 20 +0,2 +B 0,24
100-120 +0,1 5 0,15
] +0,7 +30 +0.9
0.2 20 0,35 +15 +0,45
100-120 +0,2 +10 0,3
1 +0,75 +30 +0.9
3 0,35 +15 +0,45
0.25 20 +0,2 +10 +0,3
100 +0,2 +10 +0,3
120 +0,2 +10 0,3 25100
5 +1,5 +90 2.7
0.5 20 0,75 +45 +1,35
100-120 +0,5 +30 +0.9
1 +1,5 =90 =27
5 +0,75 45 +1,35
0,55 20 +0,5 +30 +0.9
100 +0,5 +30 =09
120 +0,5 +30 +0.9
3 +3,0 +180 3.4
1 20 +1.5 +90 =27
100-120 +1,0 +60 +1.8
3 +3,0
5 50-120 +5.0 He HopuupyeTca 50-100
10 +10




TpancdopmaTopsl TOKa AJisl 3aIATHI UMEIOT KJIacchl TOYHOCTH — SP u 10P.

lpenen ponyckaeMol NOrpewiHo cTH Mpenen
Knacc {npegensHaA NOTPeHOCTL) BTOPHYHOR
TOYHOCTH — Harpysku, %
- yrmoeoi .
ToKoBOM, % HOMHHANBHOTO
MHH cp. FHAYEHHA

op +1 60 +1.8 5
10P +3 He HopuupyeTca 10

ToyHOCTB pa6OTBI TT 3aBUCHUT OT BTOpH‘IHOﬁ Harpys3Ku U IICPpBUIHOTO TOKA.

1) IIpu OOJBIIOM COMPOTUBIICHUU HArpy3KH, TpaHcPopMaTop Toka OyaeT padbotaTth B 30HE HackiieHust TT, 4To
Takke OyJIeT COOTBETCTBOBATH OOJIBIIIUM MOTPEIIHOCTSIM. TOUHOCTh Pa3IMYHBIX KJIACCOB 00ECTIEYMBACTCS JIUIIIb

IIPU ONPEJICIIEHHOM 3HAYEHUU BTOPUYHOM Harpy3ku TT. T h
& 1]

2) Takxe TouHocTh pad0Thl TT 3aBUCHUT OT BEIMUUHBI IEPBUYHOTO TOKA, TAK KaK I[>10% -

OJIHOM M3 €ro COCTABJISIONIMX SIBISETCS BETBb HaMarHmuyuBaHuda. [lpy mManbix
3HAYEHUSX MEPBUYHOIO TOKA, TpaHchopMaTop OyAeT paboTaTh B HUKHEN 4acTH
KpPUBOM HaMarHMYEHHOCTH, NpU OodblMXx 3HaueHusx — padbora TT Oyxer

MNPpOUCXOAUTH B 30HC HACBIIICHUA.




HoMuHaJBbHBIN TOK MEPBUYHOM HEeNMH TPaHC(POPMATOPA TOKA

HoMuHanpHBIA TOK TNEPBUYHOM IEMU, WIM MOYXKHO CKa3aTb, HOMHHAJIBHBIA NEPBUYHBIM TOK — 3TO MOK,
npomeKkarnwull. no NepeUYHoOl 00OMOMmMKe mMpaHcopmamopa moxa, npu KOMOPOM NpeodyCMOMmMpeHa e2o
onumenvHas paboma. 3HAUYCHUE TEPBUYHOTNO HOMHUHAJIBLHOTO TOKA TAaKXKE YKa3bIBaeTCsi B MaclopTe Ha

KOHKPETHBINA TpaHchOpMaTop TOKaA.

CylecTByeT CTaHJIAPTHBIN PsiJi HOMUHAJIBHBIX 3HAYEHUN MEPBUYHBIX TOKOB Y BBIITYCKaeMbIX TpaHC(HOpMaTOPOB

TOKa:
5, 10, 50, 75, 150, 200, 300, 400, 600, 800, 1000, 1500, 2000, 3000 (A)
HoMuHa/IbHBIN TOK BTOPUYHOU LeNH TPaHCHOPMATOPA TOKA

Eme omuum mapameTpoM TpaHcopMaropa TOKa SIBISETCS HOMHUHAJIBHBIA TOK BTOPUYHOM MIEMH, WIA

HOMHUHAJIbHBIA BTOPUYHBIA TOK — 3M0 MOK, NPOMEKAWUll no MopuiHolu 00MOmKe mpaHc@opmamopa moxa.

3HaueHWEe HOMHMHAJIBLHOTO BTOPUYHOTO TOKA, TOXE OTOOpa’kaeTcss B IMacmopTe Ha TpaHchHOpMaTop TOKAa W OHO

Bcerga pasHo 1 (A) wm 5 (A).

B pacnpenenutenbhbix cetsix 6(10) kB ucnonb3yroTcs TpanchopMaTophl TOKa CO 3HAaYCHUEM HOMHWHAJIBHOTO

BTOPUYHOTO TOKA PABHOM TOJIBKO 5 A.
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TpanchopmaTtopsl Toka yctaHaBinuBatoTcs BHyTpu kamep KCO. KOHCTpYKTHMBHO OHM OBIBAIOT ONOPHBIMHU

(manpumep, TOJI-10) u npoxogueimMu (TIIOJI-10):

IIpoxoaHou TpanchopmMaTop ToKa OnopHbii TpaHchoOpMaATOP TOKA

11



Tpauncdopmartopsl Toka TIIOJI-10,

Kak npaBuiio, Takue TpanchopMaTopsl TOKa UMEIOT OT ABYX M OoJiee
BTOPUYHBIX  OOMOTOK  pa3jMYHBIX  KJIAacCOB  TOYHOCTH. [l
MOAKJIIOUEHUS] TPUOOPOB peseiiHOM  3aluThl, OJIOKOB MHUTAHUS

HCITOJIb3YIOTCS BTOPUYHBIE 0OMOTKH C KJ1accoM TouHocTH 10P.

CrenyeTr OTMETUTB, YTO I CETH HOMUHAJIBHBIM HampsikenueM 6 kB

UCIIOJNIb3YIOTCS TpaHCHOPMATOPHI TOKA C HOMUHAJIBLHBIM HAIPSXKECHUEM

10 xB.

ycraHoBJieHHbIe B (paszax A u C kamepst KCO

12



IlocTanoBka 3agaun.

Ha cxeme m3oOpakeHa yke 3HaKoMass HaM 110 mpeabiayiuM 3aHatusMm BJI 10 xB. 3HaueHuss ee OCHOBHBIX
rapamMeTpoB, B TOM YHCJIe U TOKOB CpadaThIBaHMS €€ 3alllUT HaM YK€ M3BECTHBI. Tak e UMeeTCs MpeACTaBICHHUE

0 CXEMC €C BTOPHYHBLIX TOKOBBIX ueneﬁ (BTOT BbIBOJ[ CACJIAH HAMHU Ha OCHOBAHHUHU IIPOBCACHHLIX PACYCTOB

3alIUT):
Pene Tora cepum PT40  Pene spemerm PCB-13-18  Buox ymparnesms BaxyyMBHM BRKTHSaTEIEM
Tparciopaarops Toka B dasax A 1 C
O\ A / KT A2
7

\ > M1 A
"\2&? 22 y145

\

\

\\

\IAC KA KA
ol o) o ol

Y  @m gy 77713 7 f: 2] 1
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Tapanserp, e 06ose. Jmateee
Fowmnanso¢ Banpoeesac cropousi B, kB st 10
Mascaamas pabossi ox T, A Jpatimar| 100
Vrana Toka cpafaTsann ToKnROE oTcewEE, A [g’u 640
Yoraska Toxa cpafiarsmars MT3, A P 200
TpascdopMaTops! TOKA
K4

Tk3=8 24xh




Heo06xoaumo BbIOpaTh k03 uiineHT TpanchopMaiiuy TpaHcGopMaTOpPOB TOKA, TOK CpabaThIBAHUS PEJie
st MT3 u TokoBoit orceuku. [anee He0OXOAUMO MPOBEPUTH, COOTBETCTBYET JIM HArpy3Ka, MOAKII0OUYaeMast
KO BTOPUYHON 0OMOTKE, Ki1accy TOUHOCTH 10P, nHBIMU cTOBaMH, JOMYCTUMO JIU TOAKIIOUUTH 3aJaHHYIO
Harpy3Ky K JaHHOMY TpaHC(hOopMaTOpy TOKa Tak, YTOOBI TOKOBAs MOTPEITHOCTh HE MPEBHICHIIA BETUYUHBI,

YKaBaHHOﬁ JJIs1 CBOCTO KJIaCcCa TOYHOCTH.

Y10 He0OXO0AMMO 3HATH JIUIA PEIICHUS MOCTABJICHHON 3a1aun’?

1. TexHu4yeckue XAPAKTCPUCTHUKHU HDI/I6ODOB, MOJKJIOYaEMbIX KO BTOPUYHOM OOMOTKE. I[J'IH KaXa01ro THIIa

pese u 0JI0Ka yIpaBJICeHUs, U3 KOTOPBIX COCTOUT CXEMa UMEIOTCSI PYKOBOJICTBA MO SKCILTyaTal[uy UIN
IpyTUE HOPMATUBHBIE NOKYMEHTHI. Kak MpaBuito, OHU pa3MENIEHbI HA CAUTaX IPOU3BOAUTENEH U HAXOASATCA
B cBOOOJIHOM Jtoctyrie. Huke mpuBeieHbl OCHOBBIE TEXHUUECKUE XapakTepuctuku s pene PT-40, PCB
13-18, 6:10ka ynpasnenuss BU/TEL-220-05A. [{BeTom BbII€NIEHBI T€ TApaMETPhI, KOTOPbIE HEOOXOUMBI

IUIS pacyera.

15



Pene PT 40

TEXHUAYMECKHUE XAPAKTEPUCTUKH /\
Tok cpabaTelBanma, A HomMrUHaNeHE Tok, & oTpebnAsma
T UOMCTIONHEH HE AP COBAMHEHMK KaTYLLIekK AP COBAMHEHMM KATVILISK ﬂgﬂggbﬁf
nocnedoeatensHoe | napannensHoe | MochnegoBaTeneHoe | mapannensHoe YCTABKM
FPT-40/0.2, PT-140/0.2 0.05..0.1 0.1.02 04 1
FT-40/0.6 PT-140/0 6 015..03 03 086 16 25 0z
PT-40/2, PT-140/2 05 10 10..20 2.5 63
PT-40/6, PT-140/6 15 a0 30 B0 10
FT-40/10, PT-140/10 25..50 5000 0.5
PT-40/20, PT-140/20 510 10...20
PT-40/50, PT-140/50 125..25 25...50 16 & 0.8
PT-40/100, PT-140/100 25...890 50100 \ 18 /
FT-40/200, PT-140/200 50...100 100...200 \ 3 Z

16




Pese PCB 13-18

BpemAa NOBTORHOR roTasHOCTH, ¢, He Sones 0.08
 Bpena Bo3RRaTa. ¢ D08
MowHocTs, notpebnaemas pene mpw 2 TMuH ONA KaXQ00A LUeNW M1TaHma, 20
B-A, He Bones
VICNBITATENBHOE HanpAEHWE [0 VCNBITaHWA Ha KOMMYTaLNOHHY IO 2000
nepemerHoro Toxa 500y, eegep- | 3HocoCTONKOCTE
HNBAEMOR INEKTRNYeCKOn M3onA-
umedn B Teyenue 1 muH Ge3 Npo-
BoA 1 NepeKpbITUA, NMPUIOKEHHOE | nocne UCTbITAHMIT Ha KOMMYTaLMOHHYIO 1500
MeEEC Oy e s INeETRWYeCK HEe | MsHOCO S TOEOC TR
CEAZAHHBIMM HACTAMUN 1 MEXAY
HWRAA 11 KOENycar pene, B
B UEMAX NSCTCARRGIO TSR C NOCTSA R
HOR BREMEHN WHAYETNEHOH Harghy3KM 50
KorryTayonHan cnorobHoCTE He Banee 0.02¢, Br, He Sonee
KOHTAKTOR pens Npv HanpaxeHma | TOK STINKGUEHWA, A, He Gones S
oT 24 no 2428 B LIEMAX MSpeMEHHOD TOKa MK 110
cos =04, B-A, He Honee
TOK OTEAKYEHWA, A, He Sones 0.5
Koty TaMoHHan MaHoCoCToRkecTE, Liknel BO 20100
MMacra, kr, He Bones 25

17




Bbaok ynpasaenuss BU/TEL-220-05A

Moo T, notTpefnaeMan TOKOBEIMH USMME ofH0H W2 dad npu oTHmYeHRY o7
ATHX TOKOBRIX LEneH:

— 10 A, e Gones, BA an
— bl &, He Ganee, BA 250
MNanHoe BXaAHOS CONPOTHENEHME TOKOBRX Uenel ofHoI W3 das B periMe 0,09
MW AHWA OTKNO4eHWA, He Dones, Om
Bpema coxpanedun cnocobHocti BY K oTKMoUeHnio KOMMyTaLROHHGTO MO0y NaA
OT MOMEHTE NPONagaH KA Hanpsaxexus Ha exope bl
— Noche BRIMYEHWS KoMMyTaunoHHore Moayns [BI pazpamen), ve menee, © 1
— korpa BN sapased [roTob & BRAMEHHID], He MeHes, © 20
Bpema rotoeroct BY K BEAKMEHW0 KOMMYTALWOHKOTD MOAVIS 0T MOMEHTS 52
nofgadH Hanpasmennd Ha bl He bonee, ©
Bpema roToerocTy BY K oTKMOAEHHID KOMMYTAUWOHHEOTO MOGYNA OT MOMEHTA 10¢
nopasM Hanpaxedns Ha b, He Donee, ©
MEHUMANLHD HEOBXOAMMOS BRSME 2aMEHYTONO COCTOAHMEA LEMK yNPaENSHUA 50
BEHAKYEHWEM ANA BKNKYEHMA KOMMYTALUMOHHOID MOAYNHA, HE MeHes, MC
MubprtansHo HeobXoAHMOS BPeMA 2aMKHYTOND COCTOAHWA LENK YNPaENeHua oT- 90
KA erMer N0 OTIITWUEHW KOMMYTI LWOHHOTO MOV, HE MEHES, MO
MuHiMansHo BoaMoxkian npojensuTensHocts uuena B0 [no roasnem 170
kouTakTam ISM], e Bonee, Mo
Macca BY, kr, e Gonese 2
FabapuTel BY, MM, He Donee 192x 120%61

X H':'II'IF-FI]HEHHQ NATAHHA OTCYTCTEYET, TOK NOO32TCH O0HOB P2 MEHHD C 3aMblKaHHEM Uani OTKNI4YaH A
"TTpM HOMMHA NBHOM HAMPAKEHHH Ha BxEofe BN
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2. Tun (mapky) TpanchopmaropoB Toka. Kaxkmomy tumy TT cOOTBETCTBYIOT CBOU, MPE/ICTABIISIEMBIC

HU3IrOTOBUTCIISIMU KpuUe6ble npe@eﬂbuoﬁ Kpamnocmu.

BBeneM HEeCKOJIbKO OIpeeIeHU .

IlpeneabHasi KPATHOCTb — OTHOIIICHUE NpCACIbHOIO 3HAYCHUS IICPBUIHOI'O TOKA, IIPHU KOTOPOM ITOJIHAA

MOTPEIIHOCTD TP 3aJaHHOW BTOPUYHOW Harpy3ke He npeBbimaet 10%, K HOMHHaIbHOMY ITIEPBUYHOMY TOKY.
[IpenenbHast KpaTHOCTh BTOPUYHOM OOMOTKH JJIsI 3aIUTHI ONPEIeTIIET BO3MOKHOCTh HOPMaJIbHOM pabOThI

3aIUTHBIX YCTPOUCTB U CUCTEM IPU aBapUNUHBIX PEKUMAX PAOOTHI.

KpuBpble npeaebHONH KPATHOCTH

HpGI[GJ'IBHaH KpaTHOCTb HAIIPAMYIO 3aBHUCUT OT PCaJIbHOTO 3HAYCHU A BTOpH‘IHOﬁ HarpysKH. I[JISI IIPpaBHUJIBHOI'O
IMPOCKTHPOBAHUA CUCTCM 3alIUTHI CYHICCTBYIOT Kpuesble npedeﬂbﬂod KpamHocmu, m.e. 3a6UCUMOCN1b

K03 puyuenma npedenbHou KpamHoCmu Om Ha2py30K Ha MOPUYHOU 0OMOMKe.

3aBOJIbI U3TOTOBUTEIIM MPEACTABIISIOT KPUBBIC MPEICTIbHON KPATHOCTH BBITYCKAEMBIX TPaHC(HOPMATOPOB TOKA B
BHUJIE 3aBUCUMOCTH BEJIMYMHBI MPeeSIbHON KpaTHOCTH K(10) OT MOITHOCTH, MOAKIIFOYAEMON KO BTOPUYHOM

00OMOTKE:
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HJIN OT COIIPOTUBJICHUA:
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Puec. [12-1. TILA-10. Pue. 112-2. TIIJA-10K.

1 - Dhow=5f5 - 300/5 waact Pr 2 - Mion=5/5 - 300/5 knacc 0,5; 1 - Puow=5/5 - 50/5; 2 - Mow=100/5 - 400/5: 600/5;: 3 - Nuor=800/5;
3 - nuow =400/5 wnacc P 4 - miow = 400/5 waacc 0,5 4 - Pram =1000/5; 5 - uom = 1500/5.
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3. JlnuHy, MaTepua U CEYEHUE MPOBO/IA, KOTOPHIM MOJIKIOYAIOTCS allapaThl BO BTOPUYHOMN LIETH
Tpancopmaropa Toka. B kamepax KCO TokoBBI€ 11eTTH MOAKIIOYEHBI MEIHBIM ITPOBOJIOM CEUCHUEM 2,5 MM.

KB. MakcuManbHas JJIMHA IPOBOJA, KaK IIPABUJIO HE MTPEBBIIAET 5 M.

IHopsiiok B6IOOPA TPpaHchOPMATOPA TOKA CJACTVIONIHI:

a) ONpeENAI0T MAKCUMAJIBHBIM pabounii TOK 3alIUIIIAEMOT0 dJIEMEHTa (OH ONMPEIETSIICS Ha MPEIbIIYIIUX

3aHATHUAX);
0) 1Mo MakKCUMaJIbHOMY pabo4eMy TOKY 1 HOMHHAJILHOMY HAMPSHKEHUIO 3aIUIIIAEMOT0 3JIEMEHTA BRIOMPAIOT

TpaHc(OpMaTop TOKa C COOTBETCTBYIOIIUM IMEPBUYHBIM HOMUHATHHBIM TOKOM [‘;M

B) ONPEAEISIOT pACYETHBIN MTEPBUYHBIN TOK [I , ACXOJI U3 COOOPAXKEHUI, YKa3aHHBIX B TAOJIHIIE:
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No HannvmenorsaHIe 3a1miTel PacueTHEIII IepBUYHEIIL TOK
| TokoBasg oTceuka N MakcCHMalIbHAas 1.4

TOKOBasg 3alira C He3aBICIIMOII

BBIJICPI/KKOIT BpeMeHIT
2 MaxkcnManpHasg TOKOBas 3aIlira C llf* T _[{3)

; " o sidcor » TAC £ cor — 4 k.BH.mMax

OTPAaHIYEHHO 3aBICHMOIl BBIAEPK-

KOIl BpeMeHH
3 ToxkoBasg HanpasIeHHas 3amnTa 7

K.BH. max

4 lpomonsrass  muddepenunanpras | (3

i K.BH.IMax

3aInTa
5 B 3ammurax Ha nepemMeHHOM oIepa-

THHBHOM TOKE€ I HEIIYVHTIIPYEMBIX
3JIEKTPOMAI'HIITOB OTKIIKOYCHIIA
VAT

L4 18 oy /RS . tre Tpan

- TOK cpabaThIBaHIIA 3JIeKTPOMAarHi-
Ta, paBHell 1.5-3,0 A. Ecmun mis
3TOIl 1edH HCHOIb30BAaHO pelle
PTM, 16 ;= 5A.

I') ONpeAeIsIIoT npeaenbHyo kKpatHocTh K(10) mo gpopmyse:
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1) IO COOTBETCTBYIOIINM KPUBBIM MPEEIbHON KPATHOCTH 1Sl BRIOpAaHHOTO TpaHCPopMaTopa TOKA HaXOISIT

JNOITYCTUMOE 3HAYCHUE BTOPUYHOM HATPY3KHU Z
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€) OMPENEIISIIOT IEUCTBUTENBHYIO PACUETHYIO HAarpy3Ky

MEHBIIE JOMYCTUMOH, T.€. / < 7

BpacY

1) ecnu uzroroputenu TT mpeacTaBisitoT KpUBbIE
MPEIEIIbHOM KPATHOCTH BBIITY CKAEMBIX
TpaHc()OpPMaTOPOB TOKA B BUJI€ 3aBUCUMOCTH
BEJIMYMHBI NpeaenbHon KkpatHoctu K(10) ot
MOIIHOCTH, MOJKI0YaEMON KO BTOPUYHOM

O6MOTKC, TO CPABHUBAIOT MOIIHOCTU:

#1001

Z

8 pacy

, KOTOpas A0JIDKHA PaBHATHCS UJIN OBITH

KpwBLie npeaensHOA KpaTHOCTH BTOPMHHEIX 0BMOTOK ANA 3almLl
¢ knaccami ToMHOCTH SP 1 10P u HoMMHANLHOW Harpyakoid 15 BA
TpaxcdopMaTopoB ¢ neparyHbEIMM Tokamu 10..300A 1 600A
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R ey ~ 0_.,] [ OA{] - IIEPEXOTHOC COIIPOTHBICHHC B KOHTAKTHRIX COCTHHCHHAX.
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[Tpoussenem pacuet u Bb10op TT nns nameit JIDIT 10 kB. IIpeaBapurenbHo npuMeM MapKy

Tpancdopmaropa Toka TIIOJI-10.

MakcumanbHbIN padounit Tok Hamredt tuaun 100 A. M3 ctangapTHOTO psiaa KodphUIMEeHTOB
TpaHchopMaIluK IpeaBapuTeIbHO BhIOepeM Onmxkaiimuii Hanooabiuii — 200/5. Panee ObLIM paccuuTaHbI

ycTaBkH TOKOB cpadarsiBanust MT3 u TO. Wcxons us: ]{ ¥ [
[ - X
@
K. I

(Kcx = 1) 1 naHHBIX TaOJUIIBL:

TEXHUYECKWE XAPAKTEPUCTUKKH

Tok cpabaTeliBaHnA, A HorvHaNEHEIW TOk, A [NoTpetnAeman
T UHOHCIONHEHME MPK COBOMHEHMM KaTyLLeK ApK CoedMHEeHMK KaTylek r\;g#:ggbmiﬁ\
nocnegoBatensHoe | napamieneHoe WrnocnedoBaTeneHoe | NapanneneHoe YCTABKM
PT-40/0 2, PT-140/0 2 005 01 01 02 04 1
PT-40/0.6, PT-140/0.6 0.15.03 0.3..08 16 25 0.2
PT-40/2, PT-140/2 UE syl 1.0..20 25 6.3
PT-40/8, PT-140/6 15 o3l 30 B0 10
PTA0/M0, PT-140/10 25450 50 .10 05
PTA0/20, PT-140/20 5..10 10...20 i
PT-40/50, PT-140/50 125 25 25 50 16 03
PT-40/100, PT-140/100 25...50 50...100 1.8
PT-40/200, PT-140/200 50...100 100... 200 8
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BbIOEpeM mapameTpbl TOKOBBIX pene — PT40/10 nns MT3 u PT40/20 nnst TO. MomHoCTh, moTpedisiemast
MU NIPY MUHUMAaJIbLHOM TOKe ycTaBku coctanisieT 0,5 B*A. Ho mockoiibKy TOK yCTaBKM HE MUHUMAJIEH,
IUTsl pacueToB MpuMeM clieayroinyio 3a 0,5 B*A penuuuny B Tabnuue — 0,8 B*A. OctanbHbie MapaMeTpbl
TSI OTIpeJIeTICHUsI Harpy3KH yYKa3aHbl B COOTBETCTBYIONTUX Tabnuiax. Pacuer Harpy3ku u Bennuunbsl K(10)
MPOBOJUTCS CTYJICHTaMU caMOCTOsTeIbHO. [IpuBpIOOpE 3HAUCHUS PACUETHOTO TOKA CJIEIYET UCXOAUTh U3

BBIIECJICHHOTO B TA0JIHUIIE:

No HammvenoraHme 3anaThl PacueTHbiii nepBAUHEIH TOK
I ToxoBas oTceuka W MakcHumanbHas | 1,17,
TOKOBasg 3allldTa ¢ HE3aBHCHMOH
BELIEPKKOH BpeMeHH
2 MakcnmanbHas TOKOBas 3amtura ¢ | 177° 3 e 73
OTPAHMYMEHHO 3aBHCHMON BBIIEPHK- o o N
KOH BpeMeHH
3 ToxoBas HallpaBIeHHAs 3alluTa FASL
B BH. 08
4 [Ipoaomenas  guddepenmuateiad | pG)
SHITIHTE It BRI Ods
5 B saudlax I HCPeMCIIIOM OLepa- ; (3)
THBHOM 1OKE I,'L_l.‘rlp,-l,ﬁllI}-‘H'I'M]}}'ﬂh'llilx (]"4"']"8?_&'}:&1'5(1 Mo, Tae Fosm
SIIEKTPOMATHITOR oTk TGonemmg | - LOK CPataILIBAIKS MICKLPOMAL1IK-
VA T, pabHBRA 1.3-3.0 A. Foan o
3TOH I HCIONB3CBAHO — pelde
PIM, 10 7, o= 5/
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Kpusbie KIIK myist TOJI-10 nmokazansl Ha pucynke (st 200/5 kpusast 1):

200 |4 TNA10-5-83781)
10
? ' 0 2
a1 ‘I SN
01 7 10 50 0n
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Urak, mrsg TIIOJI-10 200/5 BeImIonHsSSTCS

YCJIOBUE:

Epacy =  mjon
Takoit TpanchopmMaTop Toka IPUTOJIEH K
ycraHoBke B kamepy KCO Hameln orxoasdiiei
JUHUHU U 00€CTIeUnT HaJeKHOE cpabaThIBaHUE

3allIUT TIPU 33JIaHHBIX YCTaBKaXx pelie.



Brmomuanm pacuer mis TT mapku TOJI-COIII-10.

CJICI[YCT OTMCTUTD, YTO U3TOTOBUTCIIb IIPCACTABJIIACT

pa3sbie kpuBble KIIK B 3aBUCMMOCTH OT HOMHUHAJIbHOU

MOIITHOCTH BTOPUYIHON OOMOTKH, T. €. HEOOXO MO

BBIOpATh M TUI KPHUBOM:

KpHBaA NRAZRNEH0R EPOTHECTH BTORHYHOR COMOTER N3 JWMTE
© KnaccoM ToskacTH 5P, 0P 0 HossHBnEHoA Harpysod 30 BA
TRAHCHIODMATARE C NEpariFsN ToaEsN 10,300, ED0A

B \ — a1
u

& VA

Hpsigibie MpefenbHol EpaTHOCTH BTopHYHBE oSMoToK ANA A8 Thi
€ ENACCAMN ToMHECTH SP i 10F W HoMWHAABHER HarpyakoR 15 BA
TRAHCHOPMATOPOE & NEPEHYHEIMA Towama 10,004 1 B00A

L]

T\
" \\\\\ =
3

P k=10
0 \'\\\Q
1 \\\_____'E-__‘-‘-"
! ] 0 . ¥ 40 B 1]

EpHBL 8 NPR1ansHIA ERaTHOCTH BTORIYHE X 0EMOTOR ANA JAUMTH
L ENACAMH TOMHOCTH 5P W 10P W HOMWHENEHOR HENpyakoR 20 BA
TPEHCPEEMATOROE © NEPBMYHE MA Tokaws 10.. 3004, G004

m

< \\ el
B

10 P
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Pacuer mpou3BoOaUTCS CTyAEHTAMM CAMOCTOATENBHO. [[paBUIIbHBINA OTBET MILTFOCTPUPYET PUCYHOK:

KpuBble npefenbLHOW KpartHOCTH BTOPHUYHLI X 0OMOTOK ANA 3alMThi
¢ Knacamu TouyHocTH 5P 1 10P u HoMuHanbHoW Harpy3kou 20 BA
TpaHcdopmarTopoB ¢ nepeu4HsI MM Tokamun 10...300A, 600A

70

G0

ED\

S.VA
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Ha BJI 10 kB ycranosnenst KTII-304 u KTII-319, TpancdopmaTtopsl koTopbix 3amuiarorcs MT3 u
TOKOBOMU oTceukoi. [To manHo¥ MeTonuke BeiOepeM TpaHchopmaTopsl Toka yist sstueek B KTII. Tum TT —

TOJI-COI-10. OkoHYaTENPHO NOJKHO MOJYUYHUTHCS TaK KaK MOKA3aHO HA CXEME:
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PII10xB

Us=10xB

130 10w8: k3, A lep, A Lo
TouseA o2y (T0) 640 16 0
T3 (18) 200 ) 10
Travogopurops To ) TOJI-CIL-10 200/5
et A 100
KTr-304; ks A Iop, A te
TowszA oswa T0) 380 19 0
T3 1B 100 ) 05
TravcdopueiopeTo ") TOJI-CIMI-10 100/5
Ipafimax, A 60
KTTH318: ks A lep, A te
Towsed s (T0) 380 19 0
T3 T8 100 5 05
Traropopuanops o (15 TOJ-CIIL-10 100/5
Ipaimax, A 60
PT40120
PT40/10

O KTr1-303 ()| kT
o

100 xBA

Tonoean orcesra (TO) PT40/20

W3 (1B) PT4010
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ﬂaﬂee cmydenmam npedﬂazaemc;l camocmosimesibHoO 6b15pamb mpam@opﬂmmopbl moka 011 AueeK

JIJII 6(10) kB, napamempsl Komopwvix 0bL1U PACCUHUMAHBL HA RPEOLIOYUWUX 3AHAMUAX.

BJI-10 Nel

Us10xB_ 1 PII 10&B

Hlueiika mm.z;ﬁmii JHHEE
—Dﬂqiﬁ}g

Tun P 40:

Torosas omeewsa (T0)

NT3 (TE)

KTTI=2
250 xBA
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KTTI-6
630 xBA
faa
LY
KTTI-4 ( KTIL-5
100 kBA | 630 kBA

k3 A kep A Le
Toroeas oroewna (TO)
NT3 (TE)
Tpascchopuaroped 1o (**5)
Ipatimax, A
KTII-3
160 kBA
" KTT-7
63 xBA




BJI-6 Neo2

Tin PT40x

Toxoean ovceura (TO)

WT3 (TB)

ks A Iep, A
Towoaan ovcewa (TO)
NT3(TE)
Toancbopuarope rora (**5)
Ipafi.max, A
KTII-3
160 xBA
KIT-7
400 xBA
by
5%
KTTI-8
400 xBA
AL ACT0 AC-H
AC-35
01ma
AC-TO
I
b
0.1
KTTI-5
250 kB ﬂ’fﬁa
1.0

KTI4
250 xBA
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ks A lcp, A 1c

Tawosas! oreedka (TO)
T3 (T}
Tpancthopuerops Toka (*/5)

BJI-10 Ne3

)| KTI1-3
160 xB

neraEee o1 cuexEod BJI-10 Mod

Ue=10xB_ 1 PIT 10 xB

B HOPMAIEEOM PeRHME

meTaERe oT cMexHol BJI-10 Nod
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BJI-6 No5

1 Pl 6xB
Sneifxa orxopsmeit My

Tin FT40:

AC-M
2T

Townee ovoes (TO)

MT3 (TE)

KTII-1
250 eBA

KTII-2
250kBA

oo

I A I A be
Townear orcaa (T0)
T3 (TB)
Tpancdopusraps Toua (*/5)
Ipati.max, A
KTII-3
160 xB.
KTTE7
400 xBA
AC-M
AC-TO
L35
AC-T0 ACT0
T
fem
b
B HOpMANEHOM peEEME
neraEme ot cuexEol BJI-6 Neb
Tl T2
KTTI-5
2250 kBA
1.00¢
KTI4
250 xBA
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