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HHCTPYKIUS

IO BBIBOPY M TPOBEPKE DJIEKTPHUECKHX AIIITAPATOB,
KABEJIEA U YCTPOMCTB PEJIEMHOM 3AIIIUTHI

B YYACTKOBBIX CETSIX YI'OJIbHBIX HIIAXT
HAINPSI)KEHUEM 3000 (3300) B

PJ1 05-387-00

1. ONPEAEJEHUE TOKOB KOPOTKOI'O 3AMBIKAHUSA

1. Pacuer 3()(eKTUBHBIX 3HAUYCHUH TOKOB KOPOTKOTO 3aMbIKaHHS (K.3.) B CETSIX HANPSDKCHUEM
3000 (3300) B ocymecTBiseTcss B MHEISX ONPEACACHHS MaKCHMaJIbHOIO 3HAYEHHUS TOKa
Tpex(a3HOro KOPOTKOrO 3aMbIKaHUS, HEOOXOIUMOTO JUIsi TPOBEPKH KOMMYTAllMOHHOM
anmnapaTypbl Ha OTK/IIOYAOLIYI0 CIIOCOOHOCTh U Kaleneil Ha TePMHYECKYIO0 CTOMKOCTh, a TakkKe
MUHUMAJbHOTO 3HAYEHUS TOKa JBYX(PAa3HOTO KOPOTKOIO 3aMbIKaHUS, HEOOXOJIUMOTO JUIs
IIPOBEPKH YCTABOK CPEJCTB 3aIUTHI.

PacueTHbIil MakCHMaJbHBIA TOK TPEX(pazHOTO KOPOTKOTO 3aMbIKAHUS JJIs JIFOOOM TOYKU CETH
| 3)cs (A) MOKET OBITH ONIpesIEseH 1o popmye

1090, K,

layes = (1)
(3)k3 > 5 !
VBJIR 17 +[ X (o]
rie U, — HomuHanpHOe Husmiee (HH) wampsbkenue TtpancdopmaTopa
MEPEe/IBUKHON  y4yacTKOBOM TpaHChHOpPMATOPHOM MOJCTaHIIUU
(ITVTIII), B;
K, — KO3 puImeHT, ompenensomuil MU3MEHEHHE HaIpsHKEHUS Ha

BTOpHUYHOM  oOMoTke  TpaHchopmaropa  IIVIIII  mpm
UCIOJIb30BAaHUM OTHAeK Ha MEpPBUYHOM OOMOTKE 3TOro
TpaHcopMmaTopa, B 3aBUCUMOCTH OT [IOJIOKEHUS OTHaeK
MPUHUMAET CJIEAYIOIINEe 3HAYCHUS:

oThnaika -10% -5% 0 +5%;
K., 1,1 1,05 0 0,95;
Raysr X(as — COOTBETCTBEHHO aKTMBHOE M HMHJIYKTUBHOE CONPOTHBIECHHUE

neny Tpex($a3Horo KOPoTKOro 3aMblkaHus, OM.
3uauenust R, ., u X3, , ONPEAENSIOT 110 HopMyIIam:
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r @
rne R, X— COOTBEeTCTBEHHO  aKTMBHOE M  HHAYKTUBHOE  CONPOTHBIICHUE
pactpeeuTeIbHOW ceTH ImaxThl 10 cOopubix muH PIIII-6, ot
KoTopeix nonydaet nutanue [TYIIII, Owm;
F.. L, i COOTBETCTBEHHO CCUCHHME OCHOBHBIX (CHJIOBBIX) KM (MM?) M JIMHA
(xm) xabens Ha Hanpspkerue 6 kB ot PIII-6 o TTYIIIT,;
K, — kodpurment Tpanchopmaruu IS MEKAyPa3HBIX HAMPSKCHHN
tpancpopmaropa ITYIIII:
K, =5, @
-

spech U, — HomuHaneHOe Beiciiee (BH) manpsuxenne tpanchopmaropa ITVIIII,
B;

Xy — WHIyKTHBHOE COIIPOTHUBIICHUE TpaHcpopMmaTopa ITVIIII,
MIpUBEACHHOE K BTOPUYHON 00MOTKE TpaHcopmaTopa. Owm;

F,L — COOTBETCTBEHHO CEUECHHME OCHOBHBIX (CHIOBBIX) XM (MM”) M JUTHHA
(kM) TOCTEIOBATEIBHO BKIIOYEHHBIX I-X KaOeseH, COCTaBIISFONINX
paauanbHyto auHuio ot ITVIII 1o Toukm TpexdasHOro KOpOTKOIo
3aMBIKAHUS;

n— KOJINYECTBO Kabenel ;umHou L, n ceyennem F ;

0,375 — aKTHBHOE COINPOTHBIICHHE OCHOBHOM kmiasl 1 kM kabems ¢
HOMUHANBHBIM ceuenneM 50 Mm” ipu Temmeparype 20 °C, Om/kwM;

Xy — WHAYKTHBHOE compoTuBieHne 1 km kabens Ha Hampspkenwe 3000

(3300) B ceuenmem F., Owm/kMm; ykasbiBaeTcsi B TEXHHUYECKOM

uHpopMarnu (TEXHUYECKUX YCIOBHSAX) Ha KalOemd, a mpH
OTCYTCTBUHM CIIPABOYHBIX JIAHHBIX MOXET OBbITh MPUHATO PaBHBIM
0,08 Om/kMm.
3navennss R m X omnpenenstor B cooTBeTcTBHM ¢ MHCTpyKIMeld MO BBIOOPY M TPOBEPKE
ANEKTPUUECKHX anmaparoB HanpspkenueM Boimie 1200 B (k 8 497 I16).

st pacuera |5, , 3Hauenne L IIPUHUMAOT MUHUMAJIbHBIM HMCXOJAS W3 HAWUMEHBUIETO

B.MinN
ynanenus [TYTIIT ot PIIII-6, npeaxycMOTpEeHHOTO CXeMOM MOATOTOBKH BEIEMOYHOTO YJaCTKa.
3Hayenne X, ONPEACISAIOT U3 BBIPAKCHHUS
2
N 10U U, (5)
P - S '

HOM
U,,U,—  COOTBETCTBEHHO HOMMHAJbHOE Hampskenue Ha cropone HH (xB) u
HanpspKeHre KopoTkoro 3ambikanusi (%) tpanchopmaropa ITYIIII
HOMHHAJIBHON MOITHOCTEIO S, KBA.

HOM !
2. PacueTHbII MUHUMAIBHBIA TOK JBYX(a3HOTO KOPOTKOTO 3aMBIKaHHS IS JIFOOOW TOYKH
cetd | ,., (A) MOXkeT ObITh ONpesiesieH o Gpopmyine

_ 093U K.,
I(Z)K.3 - > 5! (6)
2\/[ R(Z)K.3] + [ X(Z)K.3]
rac R(Z)K.3 y X(Z)K.3 — COOTBCTCTBCHHO AKTHBHOC W HWHAYKTUBHOC COIIPOTHBJICHUC

1enu 1ByxX(}a3Horo KOPOTKOTO 3aMbIKaHus, OM.



3uauenus R, , u X(Z)K.3 OIpeNeNAoT 110 GopMyIiam:

2
n L o)
R 7 SOL, B0 9 4 04238 50— 7
1(2)es B T ﬂ |
N ..2
X + + +
1 (2)ks T X a. Xkl i (8)
rne F, L, — COOTBETCTBEHHO CEUEHHE OCHOBHBIX (CHIJIOBBIX) KHI (MM?) u

mmuHa (kM) kabenst Ha Hanpspkerue 6 kB ot PITI-6 go ITYIIIT; qus
pacuera |, . 3HaueHue L, TPUHUMAIOT UCXOMS U3 (PAKTHIECKOTO

ynanenus [TYIIIT ot PIIII-6 B COOTBETCTBUM C TEXHOJIOTHYCCKOMH
CXEMOU BeJICHHsI TOPHBIX paboT Ha BeIeMOYHOM ydacTke; 0,423 —
aKTUBHOE COIPOTUBJIEHHUE OCHOBHOW kuiabl 1 kM kabens c
HOMHMHANBHBIM  cedeHHeM 50 MM°,  NEpecudMTaHHOE s
TemmepaTypsl Harpesa 65 °C, OM/kM.

3. Ilpu aByx¢a3HOM KOPOTKOM 3aMBIKaHMHM Ha 3a)KMMaxX BTOPHYHON OOMOTKH CHIIOBOTO
MOHIDKAIONIETO TpaHcpopMmaropa, TIEpBUYHAs OOMOTKAa KOTOPOTO TIOJKIIOYEHa K CETH
nanpspkearneMm 3000 (3300) B, pacueTHbIii MUHHMAaIbHBIAH TOK KOPOTKOTO 3aMBIKAaHUS B CETH
3000 (3300) B 15y, (A) mMoxeT ObITh onpesieneH 1o Gopmysie

099U, K.,
I(Z)K.3.T - (9)
2\/[R(2)1<3T] +[ X(Z)K3T]
e Royeuns X2y —  COOTBETCTBEHHO aKTHBHOE u UHJyKTUBHOE

CONPOTUBJIICHHE  [end  ABYX(a3HOTO  KOPOTKOTO
sampikanus B cetn 3000 (3300) B mpu aByxdazaom
KOPOTKOM 3aMBIKaHWH Ha 38)KUMaxX BTOPHYHOUW OOMOTKH
storo Tpanchopmaropa, Om.

3uauenus R, .. ¥ X, ,, ONPENENsIoT no Gopmyam:

R(Z)K.3.T = R(Z)K.3 + an’ l;j

y (20
X - X(Z)K3 XT.n’b

(2)k31

rie Ry, X(2); — ~ COOTBETCTBEHHO aKTMBHOC W MHJYKTHBHOE COIPOTUBJICHHC
nenu nByx(dazHoOro KopoTkoro 3ambikanusi B cetu 3000
(3300) B m0 3aKHMMOB MEPBHUYHON OOMOTKH CHJIOBOTO
MoHWXKawIero Ttpanchopmaropa, OM, ONpeneNsIOT IO
dbopmymnam (7) u (8);

R., X 6 — COOTBETCTBEHHO aKTHBHOE M MHIYKTUBHOE COMPOTHBIICHUE
aTOro TpaHchopmaropa, TMpPHUBEIEHHOEC K NEPBUYHOU
obMoTke. OM.

3nayenud R u X__ MOryT ObITh ONpeAEieHbl 10 GOpMyIaM:

F)K3T1’IUBZHT1’I
Rr.n :SZ—”’
Xon =VZen - R (11)
2
Z 1(1JBHTH K.3.T.IT , (12)
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U , u —  COOTBETCTBEHHO MOTEPU KOPOTKOTO 3amMbikanus (BT),
BH.T.IT K.3.T.I
HOMHUHANIbHOE Hampsbkenue Ha cropoHe BH (xkB) u
HaTpsHKCHHE KOPOTKOTO 3aMbIKaHHS (%)

TpaHc(opMaTopa HOMHHAIBHONH MOIIHOCTBIO S .,
kBA; U, = 3(3,3) xB.

3navuenuss P u u JIO/DKHBI OBITh yKa3aHbl B HHCTPYKIUH (PYKOBOJICTBE) I1O

K.3.T.I K.3.T.IT

roe P

K.3.T.01 !

BH.T.IT

IKCILTyaTallid BBIEMOYHOIO0 KOMOaiiHa, Ha KOTOPOM YCTaHOBJCH TpaHC(opMaTop, a MpH HX
OTCYTCTBUM MOXHO TPHUHITH PaBHBIMH HOPMHPOBAHHBIM 3HAYCHHSM HAMPSDKCHUS U TOTEPh
KOPOTKOTO  3aMbIKaHHUsl ~PYIHHYHBIX TpaHC(HOpPMATOPOB  COOTBETCTBYIOLICH  MOIIHOCTH,
npuBeieHHbIX B Ta0n. 1 MHCTpykiuu 1o BBIOOPY U TPOBEPKE AIICKTPUYECKHX aIlapaToB
HanpsokeHueM Boite 1200 B (k § 497 T16).

2. BBIBOP U ITPOBEPKA 3JIEKTPUUYECKUX AIIITAPATOB
U KABEJIEX 110 PEXXUMY KOPOTKOI'O 3AMBIKAHUSI

4. BpiOop anekTpruecKkux amnmaparoB u kadesnei Ha Hampspkenue 3000 (3300) B npousBomst
[0 HOMHMHAJIBHOMY HANPsDKEHHIO M padodYeMy TOKY LienmHu 0e3 ydeTa TOKOB KPaTKOBPEMEHHBIX
Heperpy3okK, a uX MPOBEPKY — IO PEKUMY KOPOTKOTO 3aMbIKAHUSI.

5. TIpoBepKy OJEKTPHYECKHX allapaToB Ha KOMMYTAIMOHHYIO CIIOCOOHOCTh B LEJNSAX
oOecrieueHHs HaJCKHOTO OTKIFOUYCHUS MaKCUMAaJIbHBIX TOKOB KOPOTKOTO 3aMbIKaHHS, KOTOPHIC
MOTYT BO3HHUKHYTb B 3alIMI[AEMOM MPUCOCAMHEHHUH, TIPOU3BOIAT UCXOS U3 YCIOBHS

I, 2 L2 5y (13)

roe |, — IIPEAEIIBHO OTKIIFOYAaeMbIH TOK 3aLIUTHOTO anmnapara. A;

pacyeTHbIl MaKCUMAJIbHBIA TOK TPEX(a3HOTO KOPOTKOTO 3aMbIKAHUS
Ha BBIXOJIC 9TOTO ammnapara, A; onpeaesior mo Gopmyie (1).

OTKIIIOUCHHE MaKCUMAallbHBIX TOKOB KOPOTKOTO 3aMBIKaHUS HAa BBIXOJC KOHTAaKTOPOB Ha
nanpspkenre 3000 (3300) B, ycranoBiieHHbIX Ha KomOaitHe, i KOTOphiX ycioBue (13) He
BBIMOJIHSACTCS, JIOJDKEH OCYIICCTBIISAThH BBIKIIIOUATE b (KOHTAKTOP) B PACIPELYCTPONCTBE HUIIECTO
Hanpsokerust [TYTII (koMIuiekTHOM ycTpoiicTBe (CTaHIIMU) yIPaBICHUS).

6. Ilpomepky kabeneid 1O TEPMHYECKOH  CTOMKOCTH B  IEIAX  OOeCHeYCHHUS
0Kapo0e30MacHOCTH Kabesel MpHu JyroBbIX KOPOTKUX 3aMbIKAaHHSX B MMOJ3EMHBIX BhIPAOOTKAX
MOCPEJICTBOM BBIOPAHHBIX 3AIUTHBIX alapaToB C 3aJaHHBIM OBICTPOJCHCTBHEM OTKJIFOUCHHUS
MaKCHMAJIbHBIX TOKOB TpeX(a3HOr0 KOPOTKOT'O 3aMbIKaHHsI TPOU3BOIAT UCXO/Is U3 YCIOBHUS

I 2 121 50 (14

rae |, —  NPeNeNbHO  NOMYCTHMBIH — KPAaTKOBPEMEHHBIA  TOK  KOPOTKOIO
3aMbIKaHus B Kabeie, A;

pacyeTHbIl MaKCUMAJIbHBIA TOK TPEX(a3HOTO KOPOTKOI'O 3aMbIKAHHUS
B Havaje mpoBepseMoro kabens (Ha BbIBOJE ammapara), A;
ornpenenstor no Gopmye (1).

3uayenus Toka |, onpenenstor mo popmyie

|(3)1<.3 -

|(3)1<.3 -

- (15)
n
riue ¢ — K03 (OUIMEHT, YIUTHIBAIOIINN KOHEYHYIO TEMIIEpATypy HarpeBa Kl
KaGeIs Py KOPOTKOM 3aMBIKaHuH, AX %M 2,
F— IPUHATOE CEUCHHE OCHOBHOM (CHIIOBOIA) HKUIIBI Kabess, MM

T — IMPUBCACHHOC BPEMs OTKIIOYCHHUA KOPOTKOI'O 3aMbIKaHUAA, C.



3navyeHne KodpPUIHeHTa ¢ I Kabeneil ¢ pe3sHHOBOM M30sIHel MTPUHUMAIOT paBHbEIM 105—
143 (cOOTBETCTBEHHO MpPH JOIYCTUMOMN TeMIeparype Harpesa sxuin — aaurenbHoi 75—90 °C u
kpatkoBpeMenHoit 150—250 °C), mst kabeneii ¢ [IBX usomsmueit — 115 Ax" s 2.

s Beikmovarenein Hanpspkennem 3000 (3300) B, ycraHOBIIEHHBIX B pacipemyCTpOMCTBE
Husmero HampspbkeHus [IYIIIL, 1 KOHTAakTOpOB Ha JTO HANpsUKEHHWE, YCTAHOBJIIEHHBIX B
KOMIUICKTHBIX YCTPOMCTBaxX (CTaHIMAX) ympaBieHUs (MarHUTHBIX CTaHIMAX, [YCKATesX,
MHOTOKOHTAKTOPHBIX I[EHTPaX M T.II. — Jajiee M0 TEKCTY «KOMIUICKTHBIC YCTPOHUCTBA (CTaHIIUH)
YIPABIICHUS») C 3aLIUTON OT TOKOB K.3., BpeMs t  ONpenesioT Kak

t =t (16)
rae t,, —  BPEMS OTKIIOYEHHS TOKOB KOPOTKOIO 3aMbIKaHHs, BKJIIOYAs BpeEMs

NeUCTBHUSL OCHOBHOM 3allIUThI, YCTAHOBJIEHHOH y ONMKalIIero K MecTy
KOPOTKOT'O 3aMBIKaHUsI BBIKIIOYATENsl (KOHTAKTOPa), U MOJHOE BpEMsI
OTKJIFOUCHHsSI 3TOTO BBIKIIFOYATENsl (KOHTAKTOpa) C y4eTOM BPEMEHHU
TOPEHHS JYTH, C.
3HayeHWe BpEeMEHW t  yKa3pIBaeTCd B HMHCTPYKIMU II0 SKCIUTyaTaluH (TEXHUYECKOM

OoTK !

onucanuu) [TYTII, koMIUIEeKTHBIX ycTpoiicTB (cTaniuii) ynpasnenus Hanpspkenuem 3000 (3300)
B, a mpu ux orcyrcTBuM mpuHUMAIOT paBHbIM 0,2 C.

Kabenu na nanpspxenne 3000 (3300) B npu ux npucoeaunennu k [TYTIIT moutHocThIO 1250—
2000 kBA ¢ BpemMeHEM OTKJIIOYCHHS 3aIIMTOW OT TOKOB KOPOTKOT'O 3aMbIkaHus He Ooiee 0,2 ¢
YIOBJICTBOPSIOT TPEOOBAHUSAM TI0 TEPMHUYSCKOH CTOMKOCTH, €CIU CEYCHHUE WX OCHOBHBIX
(CHITOBBIX) KHII IPHHATO HE MEHBIINM 4eM 25 MM~

3. BBIBOP U ITPOBEPKA YCTAHOBOK TOKA CPABATBIBAHUSA
PEJIE 3AIIIUTHI OT TOKOB KOPOTKOTI'O 3AMBIKAHUSA

7. BGJ'II/I‘-II/IHy YCTaBKHU TOKa Cpa6aTBIBaHI/I5[ 3al0UTBI OT TOKOB KOPOTKOI'O 3aMBbIKAHUA JIA
TOKOBBIX peJie MIHOBEHHOTO JeiicTBusi (03 BBIACPKKM BPEMECHH) OMPEACISIIOT HUCXOIS W3
CJIEIYFOIIMX YCIOBHMN:

a) JUIs TOKOBBIX pelie, Y KOTOPBIX 3HAYCHHUSI TOKA YCTaBKH MPOTrPAJyMPOBAHbI HA LIKAJIC HMJIH
YCTaHABJIMBAIOT HA OJIICKTPOHHOM HHIMKATOpe (dKpaHe HCIUIes) [0 MEPBUYHOMY TOKY
cpabarpiBanus 3aUTHI |,

| 3] (17)

y p.max ?

rae | MaKCUMaJIbHBIN pab0o4mii TOK 3aIIMUIaeMOT0 TPUCOSAUHECHUS, A,

p.max
0) U TOKOBBIX 3aIUT, Y KOTOPHIX 3HAYCHUS TOKA YCTABKU MPOTPaAyHpOBaHbI HA IIKAJIe IO
cOOCTBEHHOMY TOKY cpabarbiBanus pene |, (BropudHOoMy TOKY),

|, =K, (18)

T y2;
KHI p.max
I, 3 B (19)

rie K., —  koabduument tpanchopmanun TpanchopMaTopoB TOKa,
K — KOX(QQHUIIMEHT HAJIS)KHOCTH 3alUThI, IPUHAMAIOT PaBHBIM 1,2.

H

B) /U1 TOKOBBIX 3aIllUT, Y KOTOPBIX Ha IIKaJe MPOTPaayHpOBaHbl 3HAYCHUS KPATHOCTH TOKA
otceuku (K ) peie 3aluThl OT TOKOB KOPOTKOTO 3aMBIKAHHUS 110 OTHOLICHHIO K YCTAaBKE 3aIIUTHI

OT neperpysku (1o meppuaHOMy TOKy) |,

= 3
|, =K,l,, 2 |

(20)

p.max *



Ecnun 3HavueHwss TOKa YCTaBKM OT TIEPErPy3KM YCTAaHABIMBAIOT IO IIKajle C Y4ETOM
MOMPAaBOYHBIX KOA(D(OUIIMEHTOB B 3aBUCUMOCTH OT HOMHUHAJILHOTO TOKa TPaHC(HOPMATOPOB TOKa,
K KOTOPBIM TOJIKITIOYEHBI TOKOBBIE 3aIUTHI, | ONPEENAIoT 1o hopmylie

1T

3Hadyenus |,

Y.ILIK ?

Iy = Ko Koo | (21)

momnp -~ y.ILIK !
rue Ky =——,
ITT.HOpM

3aech | —  HOMMHAIBHBIA  TOK  TpaHchopmaropa TOKa, K  KOTOPOMY
MOJAKIIIOUEHBl  3aIlUTBl  OT TOKOB KOPOTKOIO 3aMbIKaHUS U
IIEpPETrpy3KH, A;

| rsopy — HOMUHAJIbHBIH TOK TpaHcopMaropa TOKa, IO KOTOPOMY
[porpajayvpoBaHa IlKajla 3HAYeHUH Toka cpalOaThIBaHUsS pele
3aIUTHI OT IEPETPY3KH, A;

K.w — MOIPAaBOYHBIN KO3 PULIMEHT MacIITAOHOCTH.

Tonp

YcraBku oT mneperpys3ku | C ydeToM IHomnpaBouHbIX KodpduuuentoB K u K

Y.ILIOK nornp

BBICTABIAIOT [0 WIKaJ€ peJje 3aluThl OT MEPEerpy3kd B COOTBETCTBUH C HMHCTPYKLUEH,
MpHJIaraeMoi K pyKOBOJICTBY IO 3KCIUTyaTalluy BbIEMOYHOTO KoMOaliHa.

3uauenus Toxka |, MOryT OBbITH OTIpEENEHbI O HOpMyIIam:

a) s 3amuTel npucoeauaennii Kk [TYTII, koTopble MUTAIOT BHIEMOYHBINH KOMOAWH M JIaBHBIN
ckpeOkoBbIi KoHBeiep Hanpsukennem 3000 (3300) B

o
Ip.max - IKOM.HyCK + a Ipa6.HOM ! (22)
o o]
Ip.max - a chp.nycrc + a Ipa6.HOM ! (23)
rne IKOerIyCK HAQYQJIbHBIM MYCKOBOM TOK OJHOTO W3 JJIEKTPOJABUTATEIIECHU
WCTIOJTHUTEIBHBIX ~ OPraHOB  BBIEMOYHOrO  KOMOaiiHa  mpu
pa3eabHOM ITyCKE THX JBUTATENEH. A;
é | — CyMMa HOMHMHAJbHBIX TOKOB BCEX OCTAJIBHBIX ANEKTPOIPUEMHUKOB
pab.HOM .
(smexTpoaBuraresneii), MO IKJTFOYEHHBIX K TOMY xKe
MPUCOEANHEHUIO, YTO M BBIEMOYHBIM KOMOAWH WA JIABHBIN
KOHBeMep, A;
é | —  CyMMa HAYaJIbHBIX ITYCKOBBIX TOKOB OJTHOBPEMEHHO BKIIFOYAEMBIX
CKP.ITyCK

ANEKTPOJBUTATENICH CKpEOKOBOTO JIAaBHOTO KOHBelepa,
IMOAKIIFOYCHHBIX K JAHHOMY IIPUCOCANHCHUIO, A.

[Ipu pa3znenbHOM IyCKe 3THUX JABUTaTeNIeH
o

Ip.max = chp.nycrc + a Ipa6.HOM ' (24)
Jiis TIVIIID ¢ omHuM BBIKJIIOYATENIEM Ha JBa MPUCOCAMHEHHUS NPUHUMAIOT OOJIbIIEe W3

sHadenuit | . 1o (22)-(24); noa I[IVIIII ¢ 1ByMs BBIKIIOYATEIAMH 3Ha4eHUs |, . ONpenesstoT

ax
o hopmynam (22) u (23) winu (24) st Kaxa0To NPHUCOSTUHECHUS.

Ecmu ot IIVIII momydaeT muTaHWe TOJIBKO BBIEMOYHBIM KOMOAWH WJIM TOJBKO JIABHBIN
CKPEOKOBBIM KOHBEUED, |1 ONPEAETAIOT IO hOPMyYIIaM:

I p.max = I KOM.ITCK ! (25)
_ 9
nwim Ip.max - a chp.nycrc ’
o
nwim I pmax chp.nycrc + a Ipa6.HOM ' (26)

[Ipy oHOBpEMEHHOM BKJIIOUEHUHM HECKOJIBKHX AJIEKTPOJIBUraTesell cKpeOKOBOTO KOHBelepa,
CyMMa HauYalbHBIX ITyCKOBBIX TOKOB KOTOphIX mpeBbimaer 1000 A, pomyckaercs mpu



onpenesnenuu Toka |, . 1o gopmynam (23) u (26) B pacyer mpUHUMATh CyMMy (DaKTHYECKHX

ITyCKOBBIX TOKOB 3THX JIEKTPOIBUTATEIECH.

8. BriOpanHas ycTaBKka TOKa cpaOaThIBaHUS pelie MPOBEPSETCS MO MUHHUMAIBHOMY TOKY
IBYX(a3HOTO KOPOTKOTO 3aMbIKaHMS B 3alllUMIIaeMOM MpucoenuHeHuu. [Ipu 3Tom oTHOIIEHUE
(kpaTHOCTB) PacYETHOTO MUHUMAJIBHOTO TOKa JBYX()a3HOTO KOPOTKOTO 3aMbIKaHHs K YCTaBKE
TOKa cpadaThIBaHUsI pejie JOJKHO YAOBIETBOPSTH YCIOBUIO

|
K @)

y
rre K, =1,5— KO3 PUIMEHT YyBCTBUTEIHHOCTH 3aIIUTHI.

9. Be10op 1 MpPOBEPKY YCTAaBKU TOKa cpabaThIBAaHUS pelie 3alIUThI C OTPAHUYCHHO 3aBUCHMOM
OT TOKAa BBIJICPKKOM BPEMEHUM M TOKOBOM OTCEYKOW MTHOBEHHOTO JEHCTBUS, Yy KOTOPBIX
3HAQYEHUsI TOKA YCTaBKM OT MEPErpy3KH MPOrpaaydpOBaHbl Ha IIKaJ€ MO IMEPBUYHOMY TOKY
cpabaTbIBaHMs 3alIUTHI OT MIEPETPY3KU Iy.n , MIPOU3BOJIAT UCXOISI U3 YCIOBHS:

I, =Kol 3 s (28)
| 3 Kl (29)
100
|
_(2)xs 3 K., (30)
l
rne K, —  KpaTHOCTb TOKA OTCEYKH peJie 3aIlUTHI,

I, — ycTaBKka TOKa cpabaThIBaHUSI pelie 3allUThl OT MEPEerpy3ku 1o
IIEPBUYHOMY TOKY, A;

K — NpUHSATAs KPAaTHOCTh TOKa meperpy3ku (%) OTHOCHTENLHO pabodero
TOKa 3JICKTPONIPHEMHHUKOB | | B 3alMIIaeMOM IPUCOCAMHEHNUH, A.

3Hayenue paboyero Toka | ompenensior Kak

o]
Ip£aIHOM’ (31)
o]
rae a |H0M —_ CymMmma HOMMHAJIBbHBIX TOKOB QJICKTPOIMIPUEMHUKOB
(amexTpoaBuraresneii), IO IKJTFOYEHHBIX K  3aluIIaeMoMy

IIPUCOEAVHEHUIO, A.
YucneHHble 3HAYEHUsT KPATHOCTH TOKA OTCEYKHU (JIMCKpeTHBbIE Wiu B % OT Toka ycrasku | )

YKa3bIBAOTCS B MHCTPYKIIMHU 1O 3KCcIutyataiuu (TexundeckoM onucanuu) [TYTII, KoMIIeKTHBIX
yCTpOMCTB (CTAaHLMI) YIPaBJICHUS WM MPHUBOAATCS B TEXHHMYECKOM XapaKTEpUCTHKE armapara
3amuThl. J{ns (ha30uyBCTBUTEIBHBIX PEJIe, Pa3IMYarOINX TOK KOPOTKOTO 3aMbIKaHUS U ITYCKOBOM
TOK HauOONBIIET0 IO MOIIHOCTH 3JIEKTPOJABHIATENs, KPaTHOCTb TOKa oTceuku K ciemyer

PUHUMATh HE MeHee 2.
3HaueHNE TOKA yCTABKU 3alIMTBl OT TOKOB KOPOTKOTO 3aMbIKaHHsS |, yKa3bIBalOT Ha CXeMe

ANEKTPOCHAOKEHUs y4dacTka B ycioBHOM oOo3HaueHun I[IVYIIII, koMmIuIeKTHOTO yCTpoiCTBa
(cranmmm) ympaBieHHsS, a TakkKe 0003HAYarOT dYeTKOW Haamuchio Ha camux [IYIII wu
KOMMYTAI[MOHHBIX arapaTax.

[Tpu u3MeHEHNH MapaMeTPOB CXEMbI AIEKTPOCHAOKEHUS ydacTKa (yIJIHHEHUH WA U3MCHEHUH
(ymenbmenun) ceueHus kaoenedt, nutaroumx PIII-6, PIIII-3 (3,3) kB wiu snexrpoaBurarenu
3a00MHBIX MAIIMH) MPUHATOE 3HAYCHHE TOKA YCTaBKU MPOBEPSIOT 1o hopmyrie (27).



4. BBIBOP U IPOBEPKA YCTABOK TOKA CPABATBIBAHUSA
PEJIE MAKCUMAJIBHOI'O TOKA U IINTABKUX BCTABOK
IPEJOXPAHUTEJEN )14 3AIIUTHI TPAHC®OPMATOPOB

10. 3amuTta BTOpUYHOH OOMOTKH (OOMOTOK) CHIIOBOTO MOHHKAIOMIETO TpaHchopMmaTopa H
y4acTKa IeNH OT 3aKUMOB 3TOW OOMOTKH 10 MOAKIIOYEHHOTO K HHUM 3alIMTHOTO arrapara
(BBIKJIFOYATEIISI) OT MHHHUMAIBHBIX TOKOB KOPOTKOTO 3aMbIKaHHs JIOJDKHA OCYIIECTBISTHCS
anmapaTroM 3alluThl, YCTAHOBICHHBIM CO CTOPOHBI IIEPBUYHON OOMOTKH 3TOTO TpaHchopMaTopa.

3amuTa 3Toro TpaHchopMaTopa M YKa3aHHOTO ydacTka Ienu HanpspkeHueM 10 1200 B moxer
OCYIIECTBISITHCS KaK pesie MAaKCUMAaJIbHOTO TOKa, TaK U MPEJOXPAHUTEIISIMH.

11. BriGop 1 MpoOBEpPKY YCTaBOK TOKa CpadaThIBaHUS pejie MaKCHUMAJIbHOTO TOKA MPOU3BOJISAT
o ¢popmysam:

I
ly 2 D ¥ (32)
n
'@ 15 33
-2 s 1, (33)
y
rae |, —  ycTaBKa peine MakCHMAlbHOIO TOKA, A; yKas3bIBaCTCs B MHCTPYKLUH
(pyKoBOJICTBE) MO 3KCILIyaTallMU BBIEMOYHOTO KOMOalHa;
lrn — HOMHUHAQJIbHBIH TOK Ha CTOPOHE MEPBUYHOW OOMOTKHM CHIIOBOTO
MMOHIKAIOIIETO TpaHchopmaTopa. A;
e — Ha4aJbHBIA ITyCKOBOM TOK Ham0OOJIee€ MOIIHOTO JJIEKTPOABHUIATENS C
KOPOTKO3aMKHYTBIM ~POTOPOM, TIPUCOCTMHEHHOTO K BTOPUYHOU
00MOTKe 3TOro Tpanchopmaropa, A;
K., — ko3 urmeHT Tpanchopmanuu st MEXIypa3HbIX HAMPSHKCHUI !
K,, =g (34
Hi
smecb U, , U, —  COOTBETCTBEHHO HOMuHAnbHOE Bhiciiee (BH) m musmee
(HH) mampspkenue tpancopmaropa, kB; U = 3(3,3)
kB;

pacueTHbIi MUHUMAJBHBIM TOK JBYX(a3HOTO KOPOTKOI'O
3aMbIKaHMs Ha BTOPUYHOM OOMOTKe TpaHchopMmaTopa,
IIPUBEJICHHOI'O0 K IEPBUYHON CTOPOHE. A; OIPEAEISAIOT 10
dopmye (9).

[Tpu oTCYTCTBUM KaTaIOKHBIX (CIIPABOYHBIX) JAHHBIX MOYKHO MPUHSIT!

W1 TpaHc(hopMaTopa HOMUHAIBHOM MomHOCTRIO S, (KBA)

= SH()M.T.H . (35)

I
BH.T.I [ '
aJ BH.T.I
JUIA DIIEKTPOBUTATEINS ¢ KOPOTKO3aMKHYTEIM POTOPOM

Inyc1< = 6’5| HOM ! (36)

riae 6,5—  KpaTHOCTBH ITyCKOBOTO TOKA,
| — HOMUHAJIbHBIN TOK 3JIEKTPOJIBUTATENS, A.

HOM

I (2)x3r ~

12. HoMHHANBHBIA TOK IUIABKOM BCTAaBKH TPEIOXPAHHUTENEH, YCTAaHOBJICHHBIX CO CTOPOHBI
NEePBUYHON OOMOTKHM CHJIOBBIX MOHM)KAIOIIUX TpaHCGHOPMATOPOB JJsl 3alIUTHl BTOPUYHOMN
00MOTKH (0OMOTOK) OT MUHHUMAJIBHBIX TOKOB JIBYX()a3HOI'0 KOPOTKOTO 3aMbIKAHHSI, OTIPEICIISIOT



HCXOJS U3 YCIOBUSA
I

I 3 I + ITyCK (37)
B BH.T.IT !
25K, .
rae |, —  HOMHHAJIBHBIA TOK IUIABKOW BCTABKH. A;
25— ko3 durment, obOecreuynBarONIMi HETMEPEropaHue IUIABKOW BCTaBKH

IIPU PEIKUX IycKax U OBICTPOM pa3BOPAuMBAHUU JIEKTPOJIBUraTENIEH C
KOPOTKO3aMKHYTBIM POTOPOM.

JUis yCcTaHOBKM NpPHUHHMMAETCS IIJIaBKas BCTaBKa CO 3HAYEHHEM €€ HOMHUHAJIbHOTO TOKa,
OMMKAWIIMM K pPacueTHOMY; YKa3bIBaeTCsl B HMHCTPYKUMHU (PYKOBOJCTBE) IO 3KCIUTyaTalluu
BBIEMOYHOI'0 KOMOaliHa.

13. OtHomeHune (KpaTHOCTb) PACUYETHOTO MHHHUMAIBHOTO TOKa ABYX(A3HOTO KOPOTKOTO
3aMBIKaHUsI Ha BTOPUYHON 0OMOTKe (00MOTKax) TpaHchopmaropa, MPUBEIACHHOTO K MEPBUYHON
CTOpPOHE, K HOMMHAJIbHOMY TOKY IUIaBKOM BCTaBKU JIOJKHO YAOBJIETBOPSTH YCIOBHUIO

|
T (3)

B

rjie ToK | 5y, onpenensror no popmyse (9).



