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Penaxuus or 24.06.2013 . 340 «PA/IUYC Aesmomamukay

Pexomenpanuu
10 BBIOOPY YCTABOK YCTPOMCTBA 3alTUTHI TPEXOOMOTOUYHOTO
tpancopmaropa «Cupuyc-T3»

(mns Bepeutii 3.00 u HOBee)

1 Kparkoe onucanue ycrpoiictBa

1.1 VYcrpotictBo MukporporeccopHoit 3amuthl «Cupuyc-T3» (B maJbHEHIIEM — YCTPOM-
CTBO), NPEAHA3HAYCHO JUIS BBIOJHEHUS (PYHKUUH OCHOBHOM 3alIUTHI TPEXOOMOTOYHOro (6O
JBYXOOMOTOYHOTO C pacHIeIUICHHOW OOMOTKOM) TpaHcdopMaropa WIM aBTOTpaHcpopMaropa C
BbIcIIUM HanpspkeHreMm 35-220 kB [2]. Takxke BO3MOKHO UCIOJIb30BAaHUE B KAUECTBE MPOAOIBHOM
g depeHINaTbHON 3alUThl OIIMHOBKU C TPEMS IPUCOEAUHEHUSIMU.

JlaHHBIE pPEKOMEHJAIMU IO BBIOOPY YCTAaBOK MpEIHA3HAYEHBI JJISI YCTPOMCTB C Bepcuei
nporpammHoro obecneuenus 3.00 u HoBee.

1.2 VerpolicTBo nmoakioyaeTcss K BTOpUYHbIM LensM TT, yCTaHOBIEHHBIM C TPEX CTOPOH
3ammiaeMoro tpancdopmartopa (aBroTpancopmaropa). B 3aBHCHMOCTH OT THUIA HCIIOJHECHHS
ycTpoiicTBa [2] (oroBapuBaeTcs pH 3aKa3e) BO3ZMOXKHO MOAKIIOUYCHUE K CIEAYIONUM KOMOUHAITH-
SIM BTOPUYHBIX HOMUHAJIBbHBIX TOKOB TT:

5/5/5—=TT croponst BH—5 A, TT cropoust CH — 5 A, TT croponst HH — 5 A;

1/1/1-=TT croporst BH—1 A, TT cropoust CH—1 A, TT croporst HH — 1 A;

1/5/5—TT cropoust BH—1 A, TT cropoust CH — 5 A, TT croporst HH — 5 A;

1/1/5=TT cropoust BH—1 A, TT ctopoust CH — 1 A, TT croponst HH — 5 A.

Pexomenpayercs Bkimouenue TT Ha Bcex cTopoHax TpaHchopmaropa (aBToTpaHcpopmaTopa)
0 CXeMe «3Be3/1a». BrlpaBHUBaHME BEIMYUHBI U (Pa3bl TOKOB MMPOU3BOIUTCS U(POBBIM CITOCOOOM
BHYTPH YCTPOMCTBA.

Ucnonszyembie TT momxHbl OBITH MPOBEPEHBI CTAHAAPTHBIMU pacyeTaMH Ha COOTBETCTBHE
TpeOOBaHUAM, MpenbsIBIgeMbIM K TT, MUTAIOMUM TOKOBBIE IIETIM YCTPOMCTB peNeiiHOM 3aIliuThI
[1,5]. TT momxusl coorBeTcTBOBaTh 'OCT 7746-2001, nmets kimacc Tounoctu SP umu 10P ¢ HO-
MUHaJIbHOM KpaTHOCTBIO Ko om HE Menee 20.

B Tex cmydasx, Koraa ycioBHe 110 HOMHHAJIBHOW KpaTHOCTH TT HE BBIMOIHSAETCS, HEOOXO-
JUMO TOTIPOOOBATH MCIOIH30BATh MEPHI 110 YBEITUYCHUIO 3HAUCHUS TIPEICITbHON KPATHOCTH:

— YBEJIMYUTDH MEPBUYHBI HOMUHAIBHBIN TOK TT;

— CHM3HUTb Harpy3Ky Ha BTopuuHsble nenu TT.

1.3 Tlponmonbnas muddepeHnuanpHas 3ammra umeer ase crynenu: J3T-1 (OwicTponeii-
ctBytomas nuddepernuanpHas TokoBas orceuka) u [I3T-2 (uyBcTBUTENnbHAS qudepeHnmnantbpaas
TOKOBAs 3alllUTa C TOPMOKEHHEM OT CKBO3HOTI'O TOKA M OTCTPOMKON OT OPOCKOB TOKa HaMarHWYH-
Banus (BHT)).

Taxoke peaycMOTpeH KOHTPOJIL Hebamanca B Tuiedax AuddepeHnaabHoi 3auuThl ¢ IeH-
cTBHeM Ha curHanuzanuio (13T-3).

1.4 B yctpoiictBe Gopmupytorcs auddepeHinanbHbple 1 TOPMO3HBIE TOKH (C yU4E€TOM IMPH-
HSTBIX MTOJIOKUTEIHHBIX HATIPABJICHUH TOKOB B TpaHC(hOpMaTOpe, PUCYHOK 1).

JuddepeHnnanbHbIi TOK pacCUUTHIBACTCS IO BhIpakeHHUIo (1):
Imno = 111 + L+ I5/. (D)

Taxke paccuuThIBa€TCsI TOPMO3HOM TOK, KOTOPBIN (POPMUPYETCS C YUETOM PEATILHOTO
HampaBJIeHUs POTEKAHUS TOKOB B 3alllUIlaeMoM TpaHcpopmarope. Takoit cnoco0 ¢popmupoBaHus
TOPMO3HOTI'0 TOKA Ha3bIBACTCS «HANPAGIIEHHbIM MOPMOdCceHuemy. PacdeT Mpou3BOIUTCS HA OCHOBE
COOTHOIICHUH (2):



I, = MAKCUMYM(,, 1>, I3);
L' =Imeo-1;"=1L+0L+5-1;;
p=arg(l;’; -LI); ()

ona cos@ >0 Iy, =+/1,'x1,'cosp ;

cosp <0 I;ppy, =0.

[TpunsATHI crtocod GopMUPOBaHKS TOPMO3HOTO TOKAa 0OecIieunBaeT MpaBUILHOE (PYHKITHO-
HUPOBAHUC 3alllUTbl U MpPpU OAHOCTOPOHHCM, W HPHU MHOTOCTOPOHHCM IMUTAHWU 3alllUIIaCMOro
TpaHchopmaTopa (aBToTpanchopmaropa).
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Pucynok 1 — [IpuHATBIE TIOJIOKUTEIIBHBIC HATIPABICHUS TOKOB B TpaHChOpMaTope:
1, 2 u 3 —u3mepurensusie TT cropon BH, CH u HH; 4, 5 u 6 — mudpossie TT BHYTpH ycTpoiicTBa.

1.5 YcerpoicTBO comepkuT (YHKIUIO aBTOMAaTHYECKOW KOMIICHCAIIMM TOKOB HebalaHca B
muddepeHnranbHON 1ernu, BHOCUMBIX padotoi PITH. Anroputm 0oCHOBBIBaeTCsS Ha y4€Te pealibHO-
ro ko3¢ duuuenra Tpanchopmanuy CUIOBOI0 TpaHC(HOPMATOPA, PACCUUTAHHOTO HA OCHOBE TOKOB B
Harpy3ouHoM pexkume. [logpoO6Hoe onrcanue PyHKIIMU MOKHO HaWTH B [2].

OpfHUM U3 HEOCTATKOB JAHHOTO CIOCO0a KOMIIEHCAIUHU SIBIISIETCSI HEBO3ZMOXKHOCTh pabOThI
B HEKOTOPBIX peXHUMax, HapuMep, IpU OTCYTCTBUM TOKOB Harpy3ku. [loaTomy B ycTpoiicTBe 1is
cryneneit 3aumt (J3T-1 n A3T-2), ucnone3yromux augpdepeHuuanbHblii TOK, IPEeyCMOTPEHBI J1BE
IpyIIbl YCTaBOK — «4YBCTBUTEIbHBIE» U «TpyOble». Bo Bcex pekumax, Korjaa alroputM KOMIIEH-
calluy He JiefcTByeT (BBIBECH U3 JEHCTBUSA, MO0 U3MEpEHHE HE BO3MOXKHO) UCHOJIB3YIOTCS IPY-
oble ycraBku. Ecnu komnencanus norpemHoctd PITH ycnemHo BblnosiHEHa, TO yCTPOMCTBO aBTO-
MaTU4ECKH NEPEXOANT HA UyBCTBUTEIIbHBIE YCTABKH.

Oco6eHHOCTH BBEIOOpa YyBCTBUTENIBHBIX M IPYOBIX YCTaBOK MPUBEACHBI B pa3zeiie 2 JaHHBIX
PEKOMEHalH.

1.6 Topmo3zHas xapaktepucTtuka crynenu /I3T-2 nzobpaxena Ha pucyske 2. OHa noctpoe-
Ha B OTHOCHUTEJIBHBIX €IMHULIAX, TO €CTh TOKH NPUBEICHBI K 0a3UuCHOMY TOKY cTopoHbI BH.
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Pucynok 2 — Topmo3snas xapakrepuctuka crynenu J3T-2

TopMo3Hast XapaKTepPUCTUKA ONIPEIEIISICTCS YCTaBKaAMHU:

«loluysc(epy6)/I6a3» — MuHUMaNBbHBINA AU depeHnanbHbIi TOK (OTHECEHHBIN K [543) cpa-
OaThIBAHUS,

«Kmopm.uysec(epy6), %» — KOd3PPHULIHUEHT TOPMOKEHHUS BTOPOTO yUaCTKa XapaKTEPUCTHKH;
«Im2uyec(epy6)/16a3» — TOUKA BTOPOTO U3JIOMA XapPAKTEPUCTUKU.

B kagectBe 6a3MCHOTO TOKa B yCTPOUCTBE NMPHUHATO 3HAYCHHUE YCTaBKU «l0a3. BH».
XapakTepucTUKa UMEET TPH ydacTKa:

YYACTOK 1 (otpe3ok A — B): Touka B (Touka mepBoro usinoma XapakTepHCTUKN) TOTyda-
€TCsl KaK mepeceueHue yctaBku «/[371-2 — 10 1uysc(epy6)/16a3z» ¢ mpsiMOid, MPOXOAIIEH depe3 Havya-
10 koopauHaT u Touky C. Ha nanHoMm ywactke nuddepeHInanbHbi TOK, HeOOXOAUMBINA IS OT-
KJIFOUEHUS, TOCTOSHHBIH.

YHYACTOK 2 (mexny toukamu B u C): Touka C onpenensieTcss IByMsl yCTaBKaMu — HAKJIO-
HOM nipsiMoit  «/[3T-2 — Kmopm.uyec(epy6), %o» v «[3T-2 — Im2uysc(2py6)/16a3».

YHYACTOK 3 (npaBee Touku C ): Hayayno JexUT B Touke C, HAKJIOH y4acTKa MOCTOSIHEH U
paBeH 60 rpagycam.

1.7 bnoxuposka ctynenn JI3T-2 nmpu BHT ocHoBbIBaeTCS Ha KOHTpOJIE OTHOIIEHUS JEW-

CTBYIOLIETO 3HAUEHHs] BTOPOM T'apMOHUKHU K JIEHCTBYIOIIEMY 3HAUYEHHUIO MEPBOM TapMOHUKHU Au(-
(dbepennmansHOro TOKA. [lopor cpabaTtsiBaHus OJIOKUPOBKH ONPEACIISICTCS YCTaBKOM «l022/1021».



2 Bpi0op ycTraBok qudgepeHnaNbHON TOKOBOI 3alIUTHI

2.1 Pacuer o0mmx ycTaBoK

Br16opy noanexar:

16a3.BH — 6a3ucHblii TOK cTopoHbl BH, KOTOpBIi mpuHUMAaETCS paBHBIM HOMHHAIBEHOMY
BTOPUYHOMY TOKY cTopoHbl BH Tpanchopmaropa;

16a3.CH — 6a3ucHblii Tok cTopoHsl CH, KOTOpBI NpUHMMAETCsI paBHBIM HOMHHAJIBHOMY
BTOpUYHOMY TOKY cTopoHbl CH Tpanchopmaropa;

16a3.HH — 6a3ucHblii TOK cTopoHbl HH, xoTOpbIii mpHHMMAaeTcs paBHBIM HOMHHAIHLHOMY
BTOpUYHOMY TOKY ctoponbl HH Tpancdopmaropa;

I'pynna TT BH — rpynna c6opku mudposix TT Ha cropone BH;

I'pynna TT CH — rpynma coopku mudpossix TT Ha cropore CH;

I'pynna TT HH — rpynna c6opku uudpossix TT Ha ctopone HH;

Pasmax PIIH,% — pa3max perynaupoBanusi PITH;

Cmopona PIIH — cTopoHa CUJIOBOro TpaHchopMmaTropa, Ha KOTOPOIl yCTaHOBIIEHO YCTpOM-
cteo PITH.

ANcmynenu, % — cTylieHb peryinposanus yctpoiicrsa PITH.

VYcrasku 16a3.BH, 16a3.CH, 16a3.HH, Pazmax PITH M0OXHO BRIOMPATH JIMOO UCXOJI U3 TOJ-
Horo pa3maxa PITH u ero cpeanero oTBeTBieHusl, MO0 UCXOAS U3 pEaIbHO BO3MOXKHBIX OTKJIOHE-
HUH pEeryJisTopa M HEKOTOPOTO ONTUMAaIbHOTO HAmpspKeHUS Uy, Ilonstne Uy, TOIpoOHO pac-
cmotpeHo B [1, m. 2.1.4]. CornacHo ykazaHHOMY ITyHKTY Uy XapakTEpU3YyeTCsl TEM, YTO EMY COOT-
BETCTBYIOT PaBHbIE IO 3HAYEHUIO HEOAJNAHCHI MPHU KPAWHUX, pEalbHO BO3MOXKHBIX OTKJIOHEHUSX
perymstopa B cTopoHy yBelU4eHHH (+POmax pas) U B CTOpOHY yMeHbIEHUS (-POmax pas) Hampsixe-
HUS peryaupyeMoi ooMoTku. Oxnaako B [1] HeGamaHChl HAXOASTCS UTS perne 0e3 TOPMOKEHUS TIpr
pacuetHoM BHemHeM K3. B ciyuae 3ammrtel «Cupuyc-T3» HeOanaHChl cielyeT CTPEMUTbCS CHU-
3UTh B Npejesiax NePBOro U BTOPOTO YYaCTKOB TOPMO3HON XapaKTEPUCTUKH, HA OTHOCUTEIBHO He-
OOJBIIMX CKBO3HBIX TOKaX. B 3THX yCIOBHSAX MOHATHE ONTUMAJIBHOIO OTBETBICHUS CBOAUTCS K IO-
HATHUIO CEPEIMHBI PEAJIBHO UCIIOJIB3YEMOro auana3ona peryiuposanus PITH.

3HaueHue CTyIleHu peryiaupoBaHus ycrpoiictsa PIIH ykassiBaeTcs B MaclOpPTHBIX AAHHBIX
Ha CWJIOBOM TpaHCcopMaTOp M 3a/aeTcsi B KadecTBe ycTaBKU «ANcmynenu, %». CTOUT OTMETUTD,
4yTt0 ANcmynenu B TaCOPTHBIX JaHHBIX Ha aBTOTpaHchopmarop ¢ PITH «B pacceuke» MoxeT ObITh
npuBeieHa Kak k cropore BH, tak u k cropone CH. B cooTBeTcTBHM € 3THM HEOOXOIUMO 3a/1aBaTh
3HavyeHue ycraBku « Cmopona PIIHy — «HetimpBH», mn6o «HeiimpCH».

HoMuHasbHBIE TOKH CTOPOH CHIIOBOTO TpaHC(HOpMaTOpa OMPENEISIFOTCS 10 BEIPAKEHUIO:

I — SHOM
HOM .IIEPB. s
\/E ’ UHOM.CP
rae SHoym — HOMUHAJIbHAs! MOITHOCTE TpaHc(hopMaTopa;
Urowm, cp — HOMUHAIILHOE HANPsDKEHUE CTOPOHBI B cpenHeM mosoxeHun PITH, mubo Hamps-
YKEHHE MPHU CPEeHEM 3HAUEHUHU ONTUMAIBHOTO Auana3ona perynupoBanus PITH (cwm. Bblie).

€)

Pacyer BTOpUYHBIX HOMHMHAJIBHBIX TOKOB CTOPOH, COOTBETCTBYIOLIMX HOMHHAJIbHOW MOII-
HOCTH TpaHchopmMaTopa, IPOU3BOIUTCS MO BBIPAXKEHUIO:

Ji _ IHOMHEPB. 'kCX
HOM , BTOP. — 5 (4)
K,
rne  K;—xoaddunuent tpancopmaruu TT COOTBETCTBYIOMIEH CTOPOHBI,
kcx — KOOQOUIMEHT CXeMbl, YYUTHIBAIOIINN CXEMY COSIUHEHHUS BTOPUYHBIX 00MOTOK TT.

[Ipu mratHOoM mnoaxiIoueHuu yctpoiictBa K TT, 0OMOTKM KOTOpPBIX COOpaHbI MO CXEMeE
«3Be3a», KOAQUIMEHT CXeMbl kcy MpUHUMaeTcs paBHbIM 1. B Tex cimywasx, Korjga BOOpeKH pe-
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KOMEHJalMsIM HeoOXxoauMo mnojakntoueHue ycrpoictBa K TT co cOOpkoil BTOpUUHBIX Iiemnei B

«TPEYTONbHUK» KOAPDUIHEHT kcy MPUHUMACTCS PaBHBIM V3.

[Tonmyuennsle 3HaueHUs [goy. prop. TPUHHUMAIOTCS B KayecTBE OA3UCHBIX TOKOB COOTBET-
CTBYIOLIMX CTOPOH TpaHC(OpMAaTopa M 3aJal0TCS C TMOMOIIBIO YCTaBOK «l6a3z.BHy», «l6a3.CH» n
«lbaz.HH».

PaccunTannbie Oa3uCHBIE TOKH CTOPOH HEOOXOIWMO MPOBEPUTH HA TMOMATAHUE B JOITYCTH-
MBI Mana3oH BBIPABHUBAHUS, ONpEAessieMblii HOMUHAJIBHBIM TOKOM BXOJa ycTpoiicta. ba3suc-
HBIC TOKH JOJDKHBI BXOJWUTH B THATIA30H:

g Bxoga ¢ Imom =1 A: (0,20 —2,00) A;

U1 BXozda ¢ Inom = 5 A: (1,01 — 10,00) A.

Ecnu Oa3zucHBIN TOK He MOMaJNaeT B yKa3aHHbBIN Juamna3oH, TO He o0ecrneynBaeTcss HeoOXo-
JMMasi TOYHOCTh BBHIPAaBHUBAHHS TOKOB W HCIOJB30BAHME 3aLIUTHI HENOIyCTHMO. B 3TOM ciydae
BO3MOXHBI BApUAHTHI pEIIEHUS POOIIEMBI:

a) n3MeHeHne kodpdumuenta tpanchopmanun TT (ecau 3T0 BO3MOXKHO MO JAPYyTUM YCIIO-
BUSIM);

0) MCTIOJIb30BaHNE B TOKOBBIX MEMSIX BHEIIHMX BBIPABHUBAIOIINX aBTOTPAHCPOPMATOPOB
(mampumep, AT-31 unu AT-32);

B) BO3MOXKHO M3MEHEHHE HOMHUHAJIBHBIX TOKOB (1 A miu 5 A) BXOJOB yCTpoicTBa HEmo-
CPEACTBEHHO y MOTPEOUTES MO COrJIACOBAHUIO M MHCTPYKIIMU 3aBOJIa-U3TOTOBUTEIIS.

Ha tpancdopmaropax ¢ paciiersieHHOH 00MOTKO# ctoponsl HH nipu pacduere HOMHUHAIIBHO-
r0 TOKa Iyoy reps. O BbIpakeHUIO (3) HEOOXOIMMO HCMOIB30BaTh MOJHYI) HOMUHAIBHYIO MOIII-
HOCTh CHJIOBOTO TpaHc(hopMmaTopa, naxe eciu oOMoTkn HH BeImonHeHB! Ha TOJIOBHHHYIO MOII-
HOCTb TpaHchopmaropa.

2.2 Pacuer ycraBok uyBcTBUTENbHOU Auddepernnanproit 3ammrsl (13T-2)

2.2.1 Beibopy nojyexar:

101uysc(epy6)/I6a3 — Ga30Bas ycTaBKa YyBCTBUTEILHOM (Tpy00ii) XapaKTepUCTUKH CTYIICHU;

Kmopm.uysc(2py6), % — K0d3PPUITUEHT TOPMOKECHHS (OTPEIeNIIeT HAKJIOH BTOPOTO y4acTKa)
YyBCTBUTEILHOU (Tpy00ii) XapaKTepUCTUKH CTYIICHH,

Im2uysc(2py6)/I6a3 — BTOpas TOUKa M3JIOMa YYBCTBHTEIbHOU (Tpy00il) TOPMO3HOW Xapak-
TEPUCTHKH,

1022/021 — ycTaBKka OJIOKMPOBKU OT BTOPOM TapMOHHKH.

2.2.2 ba3oBas ycraBka Ju(pepeHUNATBLHOI0 TOKAa CpadAaTbIBAHUA HA TOPU30HTAJIb-
HOM yuacTke 0e3 TopmoskeHusi 101/16a3 onpeznenser 4yBCTBUTEIbHOCTh pacCMaTpUBAEMOM CTYy-
nienn 3anmuThl. CornacHo [3] ciemyer cTpeMuThbes UMETh yeTaBky B nipenenax (0,3 — 0,5) s obec-
MEYCHHS] YYBCTBUTEIBHOCTH K TOJIHBIM BUTKOBBIM 3aMBIKAHUSIM B MEPEIUICTEHHBIX 0OMOTKaxX M K
MEXKaTyIIEYHbIM 3aMbIKaHUSM B JIFOOBIX OOMOTKAX.

3nauenue 10/yysc(epy6)/16a3 BrIOUpaAETCS MO YCIOBUIO OTCTPOMKM OT TOKa HebamaHca Mmpu
MPOTEKaHUW HOMHHAJIBLHOTO (6a3UCHOr0) TOKa TpaHcopmaTopa:

Iduqb/l6a32 Korc Iug pacy. + (5)

rne  Korc— k03 HUIUEHT OTCTPONKH, TPUHUMAETCS PaBHBIM 1,2;

lys pacy * — OTHOCUTEINIbHBIM TOK HeOantaHca B HOPMAJIBHOM pexuMe paboThl 3alIUIaeMOro
TpaHcgopmaropa.

CornacHo [1] pacdeTHbIl TOK HeOalaHCa, TOPOKAAEMBIM CKBO3ZHBIM TOKOM, COCTOUT U3 TPEX
COCTaBJISIOLINX:

1 15 pacu = Kuep Kogw - € + AUppu +Af 10548, (6)



B nepBom cnaraemom (00ycinoBiaeHHbIM norpemHocTaMu TT):

Kigp — k03 punineHT, yUUTHIBAIOMNN TIEPEXOIHBIA PEKIIM;

Konn — k03 punmenT o1HOTUITHOCTH TpaHC(HOPMATOPOB TOKA, MPUHUMaETCs paBHbIM 1,0;

& — OTHOCHUTEJIbHOE 3HAUEHHE IMOJIHOW MOTPEUIHOCTH TPaHC(HOPMATOPOB TOKA B yCTAaHOBUB-
meMcs pexume, B cooTBeTcTBuH ¢ [ 1] mpunumaercs 0,05.

HecmoTpst Ha OTHOCHTENIFHO HEOOJBIINE YPOBHU CKBO3HBIX TOKOB B [4] peKOMEHIyeTcs
npuHumatb Kpgp = 2,5, ecnu 10514 IBUTaTeNIbHOM Harpy3ku B oOlieil Harpyske TpaHcdopmaropa
6omnee 50% wnu Kjep = 2,0, ecnu 1075 ABUTATENIbHON Harpy3ku menee 50%.

Bropoe ciaraemoe o0ycnoieno HanuuueM PITH. Ilpu pacuere ycraBok rpy6oii TOopMO3HOM
XapaKTEePUCTUKU MPUHUMAETCS CIIydail HEIEUCTBUs MOACTPOMKHU NoJ Tekyuliee nosnoxenue PIIH u
AUpnp npuHUMaeTcsi paBHbIM NoHOMY pa3Maxy PITH.

Korga moactpoiika gynkimonupyer cocrapistoniasi AUppy He npebimaeT 4%. [loatomy
MIPH pacueTe YCTaBOK YYBCTBUTEIHHOW TOPMO3HOM XapakTepucTuku npunumMaeM AUppy = 0,04.

Tpetbe crmaraemoe OOYCIIOBJIEHO HETOYHOCTHIO 3aJaHHMs HOMHHAJIBHBIX TOKOB CTOPOH
TpaHchopmaTopa — OKpYIJICHUEM IPH YCTAHOBKE, a TAK)KE HEKOTOPHIMU METPOJIOTUICCKUMU T10-
IPEIIHOCTSMH, BHOCUMBIMHU JJIEMEHTaMU yCTPOWCTBA. [10 JaHHBIM (PUPMBI-U3TOTOBUTEIISI pacUeT-
HOE 3HaYCHNE MOKHO NpUHUMATD Af o545 = 0,04.

Ecnu monmydyenHoe mo BelpakeHHio (6) 3HaueHue MeHbine 0,3, TO HEOOXOTUMO MPHHSATH
Ioug/lI6az = 0,3.

2.2.3 KoappuuneHt Topmo:xkeHusi Kropy 10MKeH 00ecrieuuTh HecpabaThIBaHUE CTYTICHH
IIPU CKBO3HBIX TOKAX, COOTBETCTBYIOIIMX BTOPOMY YyYacTKy TOPMO3HOM XapaKTEpUCTUKH (TpUMep-
HO oT 1,0 1o 3,0 /6a3). Takue TOKM BO3MOXKHBI NPHU JeHCTBUU ycTpoiictB ABP Tpancdopmatopos,
ABP ceknmonHbIx BeIkirouareiieii, AIIB nuraromumx JUHHIA.

PaccunTsiBatorcs 3HaueHust Kropy yysc U Kropy rpys — U151 49yBCTBUTEIBHOM U Ipy00ii TOp-
MO3HBIX XapaKTEPUCTUK COOTBETCTBEHHO.

Ecnu no 3amuimaeMmomy TpanchopmMaTopy NpOXOIUT CKBO3HOM TOK /cxp, OH MOXKET BbI3BaTh
muddepeHIranbHbIN TOK, KOTOPBIN paBHSAETCA TOKY HeOanaHca:

Lino = Ius pacu= (Knep Kogr - € + AUppn +Afo548) ks, (7

II€  €— OTHOCHUTEJIbHOE 3HAYeHHE MOJHOW morpemHocTd TT B ycTaHOBUBLIEMCS peXUME (ISt
TT knacca 10P npunumaercs 3nauenue 0,1, s SP — 0,05).

OcranbHble KOA(OUIHMESHTH TPUHUMAIOTCS B COOTBETCTBUH C TI. 2.2.2.

Heo6xonnumMo OTMETUTB, 4TO MpH pacyeTe YCTaBkU Kropy, rpys TPYOOH TOPMO3HOM XapakTe-
PUCTHKU NPUHUMAETCS Cllydyaidl HeAelcTBUs nmoAcTpoiku noj Tekyuiee nojoxenue PIIH u AUpnqy
IIPUHUMAETCS PaBHBIM ITOIHOMY pazmaxy PITH.

Korna noacrpoiika ¢pysnknuonupyer coctasisitomast AUppy He npesbiiaetr 4%. [loatomy
npu pacdere ycTaBku Kropy. yypc UyBCTBUTEIBHOM TOPMO3HOM XapakTEPUCTUKH IPUHUMAEM
AU, PIIH — 0, 04.

Tok HebanaHca NPUBEACHHBINH K CKBO3ZHOMY TOKY:

Ins pacu™ = (Knep Kogn - € + AUppy +Af0548). ()

JuddepeHnnanbHblii TOK pACCYUTHIBACTCS KaK T€OMETPUYECKasi CyMMa TPeX TOKOB, TOIXO-

JSIIUX ¢ TPEX CTOPOH TpaHchopmaTopa:
Lo = 111" + 1"+ 17|

3HauOK “mITpUX”’ MOJYEPKHUBACT, YTO BCE TOKU B3SITHI HAa BXojJe AU(PPEpeHINATHHON TeTH,
TO €CTh C YU4E€TOM MacIITaOMpPOBaHUS B U3MEPUTEIBHBIX W ITU(POBBIX TpaHCPOpMATOpax TOKa M
BbIPaBHUBAHUSI BTOPUYHBIX TOKOB. B CYyIITHOCTH 3TO COOTBETCTBYET MPUBEACHUIO BCEX MEPBUUYHBIX
TOKOB K OJTHOM CTYTICHH HAIPSDKEHUS.

st hopMupoBaHHS TOPMO3HOTO TOKa BHAYalle M3 TOKOB TpPEX CTOPOH BHIOMpAETCS

HauOOJIBIIINN 110 MOTYITIO:
IT] = MAX(I] ’, Ig’, Ig’)



3areM paccuuThIBAETCS BTOPOM TOK:
Ir2= Lo — Ir1.
PaccuuteiBaercs yromn ¢:
p=arg(lr;’; —Ir2’);
ITocne aToro nmosrygyaeM TOPMO3HOM TOK IO CIEAYIOIIUM BBIPAKECHUSM:

cosp >0 1, =.1;-1,,-cose;

cosp <0 1,=0.

Ecnu npu BHemHeM K3 co ckBO3HBIM TOKOM /g M depeHuanbHblii Tok 00pa3oBaics 13
3a IOTPEIIHOCTH B TPAHC(POPMALIUK HAUOOIBIIETO U3 TOKOB /77, TO TOPMO3HOM TOK PaBeH:

ITOPM = \/ICKB (ICKB - Izznzp) = Ickp \/1 - (KHEPKOZZH &+ AUPHH + AfﬂOEAB) = ICKB\/ 1- ]HE.PAC’{. .
Bgenem, o ananoruu ¢ [4] nouatue kKo3phuueHTa CHUKEHUSI TOPMO3HOTO TOKa:

Kcenr = Iropm/Icks =1 =15 pycy ™ )

YroOsl pene He cpaboTano, KOAPGHUIMEHT TOPMOKEHUS B IPOLIEHTAX JTOJIKEH ONpPENesIThCs
10 BBIPAKEHUIO:

Kropm uyse apys) = 100 Lyya/ Iropm = 100- Kore (Knep Kogn € + AUppn + Afosas) / Kenr =

(10)

=100-Korc Tusraca™ / 1 =1y pacy ¥

rie  Korc — ko duimeHt oTcTpoitku, mpuHUMAETCS paBHBIM 1,2;

3nauenue AUppy npunuMaercs paBHeiM 0,04 ipu pacuere Kropy yypc U PaBHO pa3Maxy pe-
rynmupoBanusi PIIH mpu pacuere Kropy rpys. AHAJIOTHYHBIM OOpa3oM YYUTBHIBACTCS 3HAUCHHUE
AUppy ipy pacuere Iyg pacy.

2.2.4 Bropasi TOUYKa U3J10Ma TOPMO3HOI xapakrepucTuku Im2/16a3 onpenenser pa3mep
BTOPOTO Yy4acTKa TOPMO3HOW XapaKTEPUCTUKU. B Harpy304HOM M aHAJIOTHUHBIX PEKUMaX TOPMO3-
HOW TOK paBeH CkBo3HOMY. [TosiBieHre BUTKOBBIX K3 Wb HE3HAUNTEIFHO U3MEHSIET IIEPBUYHBIC
TOKH, IMO3TOMY TOPMO3HOM TOK MOYTH HE MU3MEHHUTCS. {151 BBICOKOW 4yBCTBUTEIHHOCTH K BHUTKO-
BbIM K3 ciemyer, 4ToOBI BO BTOPOI y4acTOK MOMANl peKUM HOMHHAJIBHBIX HArpy3ok (Im/lbaz = 1),
PEXUM JOMYCTUMBIX JUIUTENBHBIX Tieperpy3ok (Im/loaz =1,3). XKenarenbHo, 4TOOBI BO BTOPOH yua-
CTOK TIONAJIA U PEKUMBI BO3MOKHBIX KPaTKOBPEMEHHBIX TIEPETPY30K (CaMO3aITyCK JBUTATENEH 1Mo-
cie ABP, myckoBble TOKM MOIIHBIX JBUTaTeNel, eciau TakoBble UMeroTcs). [ToaToMy pekomeHy-
FOTCSl YCTaBKH ISl YyBCTBUTEIILHOU U TPyOOH XapaKTEpPUCTHK CpabaThIBaHUS:

Im2uysc/lbaz = Im2epy6/l6az = 1,5 — 2.

2.2.5 IlepBast Touka M3710Ma TOPMO3HON XapaKTEPUCTUKU (TpoeKuus Touku «By» Ha och X
Ha PUCYHKE 2) BBIYMCISETCSA B YCTPOICTBE aBTOMAaTHUECKU M PaBHA:

Im1uyec(epy6)/16az = (101uysc(epy6)/I6a3)-100 / Kmopm.uysc(epyb) (11)

ITpu Gonpiux ycraBkax (101uysc(epy6)/I6as) cnenyet yoenuThCs, 4TO MepBasi TOUKA HE 3a-
XOIUT 3a BTOPYIO: Imluysc(epy6)/16az < Im2uyec/loas.

2.2.6 YcraBka OJIOKHPOBKHM IO BTOpOM rapmoHuke 1022/I0z1 Ha OCHOBaHMM OIIBITA
(bupM, TaBHO HCITOJIL3YIOMINX TAKKE 3aIIUTHI, PEKOMEHIyeTcs Ha ypoBHE 12-15%.

2.3 Pacuer ycraBok auddepeHnnaibHoi TokoBoi orcedku (JI3T-1)

2.3.1 BpIbopy mOIEKHUT:
Ioug.uyec/Ibaz — OTHOCUTENHHOE 3HAYCHHUE YyBCTBUTEILHOM YCTAaBKU CPAOATHIBAHUS OTCCUKH;
Iough.epy6/I6a3 — oTHOCUTENBHOE 3HAUEHHE I'PyOO0i yCTaBKU CpabaThbIBaHUS OTCEUKH.



CorunacHno [1] ycTaBka 10JKHA BBIOUPATHCS U3 IBYX YCJIOBUM:

— OTCTpOMKH OT ToKa ipu BHT;

— OTCTPOMKH OT MaKCHMAaJbHOI'O MEPBUYHOIO TOKA HebOajaHCca MpU MEPEXOJHOM pPEXUME
pacueTHOro BHemHero K3.

2.3.2 Jlns obecniedenus orctpoiiku oT BHT HeoOxoaumo BeImoHeHHE yeoBus [1]:
lough/Ib6az > 6 (12)
Otcedka pearupyeT Kak Ha MMEPBYIO TApMOHUKY AU PEpeHIINATHLHOTO TOKA, TaK U Ha MTHO-
BEHHBIC 3HAUCHHE ATOTO K€ TOKAa. Y CTaBKa N0 MTHOBEHHOMY 3HA4YeHHIO paBHa 2,5-Ioug/I6a3. Bri-

nosiHeHue ycnoBus (12) aBTomatudecku obOecrieunBaeT HenehHcTBUE AUQHEpPEeHIINATHHON OTCEUKH
110 MTHOBeHHOMY 3HaueHuto npu BHT.

2.3.3 PacdetHOE BBIpaKECHHE JIJIsI OTCTPOMKH OT ToKa Hebaanca npu BHemHeM K3 [1]:
loug/I6a3 > Korc (Knep Ko - € + AUpnn +Afj0548) I3 BHMakC. * (13)
rne  Korc — k03(hUIMEHT OTCTPOWKH MPUHUMAETCS PaBHBIM 1,5;

Kpgp — k03 PuIMeHT, yYUTHIBAIOINN IEPEXOIHBIN peskuM, puHuMaetcs 3,0.
OcranbHbIe K03(DPUIMEHTHI aHATTOTUIHBI KO3 purmenTam u3 Gopmysi (6).

2.3.4 JluddepennmanbHas oTceUKa MpeaHa3HAYCHA IS PE3EPBUPOBAHUS OCHOBHOW CTYTIE-
Hu JI3T-2 npu noBpexIeHHsax ¢ OONbIIMMM aBapUWHBIMHU TOKAaMH, I10O3TOMY YyBCTBHUTENIbHBIE U
rpyOble yCTaBKM TMPUHUMAIOTCSI PAaBHBIMU 110 BEJIMYMHE U OMPEACIISIOTCS 1Mo BhIpaxenusM (12, 13).

2.4 Curnanu3zanus HeOanmaHca B miedax auddepenimanpaoi 3ammtsl ([3T-3)

VYcTaBKka MO TOKY BBIOMpAeTCsi MEHbIIE, YeM MHUHHMMallbHAas yCTaBKAa YyBCTBUTEIILHOW CTY-
nenu JI3T-2 (lo1/16a3), a ycTaBKa 0 BpEMEHHM MOPSAKA HECKOJIBKUX CEKYH]I, YTO TO3BOJISIET BbISB-
JSITh HEMCTIPABHOCTH B TOKOBBIX HETAX MU (EepeHIINATEHON 3aIIUTHI.

Pexomenayemsie 3HaueHus ycraBok: 10/16az = 0,1; T,c = 10.



3 IIpumep pacuera quddepeHuINaTbLHON 321U THI TPEX00MOTOYHOI0 TpaHcdopmaTopa

3.1 UcxoaHble njaHHbIE AJIs pacyeTa COOTBETCTBYET npumepy 3.3 u3 [1].

TpexoomoTtounsiit Tpanchopmarop TTH 115 (£9%1,77=16%) / 38,5 / 11 (xB) MomiHOCTHIO
40 MB-A. PITH ycranosnen B Heitpanu oomMoTkn BH. Coopka oomoTok Yyd-0-11.Koaddumuent
tpancpopmanuu TT Ha cropone BH — 400/5; na cropone CH — 1500/5; na cropone HH — 3000/5.
TT coOpansl 110 cXeMe «3Be3/1a» CO BceX CTOpoH TpaHchopmatopa. Kimacc Tounoctu — 10P.

Tpanchopmarop ycraHOBIIEH Ha ABYXTpaHC(hOpMaToOpHO# monactaHiuu. [lutanue umeercs
Tosibko co ctopoHsl BH, Ha croponax BH u CH TtpanchopmaTtopsl paboraroT mapamienpHo. Ha
ctopone HH umeeTcs pacieryieHHbIN peakTop, BXOAAUN B 30HY Aud@epeHInanbHON 3aIInThI.
[lepBuuHas cxema MOJCTaHIIMM, CXeMa 3aMEUICHHs] U TOKOpaclpeAesieHUEe B PaCUeTHBIX PeKuMax
B3SThI C pucyHKa 3.4 u3 [1] u npuBeieHbI HA PUCYHKE 3.

@110/@6 @110/5»@

15 Om 15 Om
955 A 23,40M 234 0m 2340m |1198A
T
16,35 Om 16,35 Om
T T
11,85 Om 11,85 Om
2) 6) 8)
@ 110//3 kB @ 126//3 kB @ 126//3 kB
15 Om 25 Om 25 Om
1656 A _I_ _I_
23,4 Om as3om |2 4g30m 483 Om
M& T
28,24 Om 28,24 Om
1158 A
T T
20,2 Om
r) n) e)

Pucynok 3 — IlepBuunas cxema (a),
cxemsl 1 pacuera TokoB K3 Ha ctopone HH (6, B, 1, €) u Ha ctopone CH ()

3.2 Br16op o0mux mapameTpoB auddepeHIInaabHON 3aUThI

B [1] 3a peanbHO BO3MOKHBIN AMANA30H PEryIUPOBAHUS HAMPSHKCHUS MPUHAT TUANA30H OT
96,5 kB o 126 xB. B Takom citydae cepenuna guanazoHa paBHa:
96,5 + (126 —96,5) /2 =111,25 kB.
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OT0 3HaueHue u npuHuMaeM 3a Ugpr. JanpHelmmii pacuer cBesieH B Taonuiry 1.

Tabnuna 1 — PacueT ycTaBoK, OnpeesstoiX BTOPUYHbIE TOKH B IJIe4ax 3alIUThI, COOT-
BETCTBYIOIIHE HOMHUHAJILHOW MOIIHOCTH 3allUIIaeMOro TpaHncdopmaTopa

HanmenoBaHue BeIUUNHEI

O06o3HaueHue u

YucnoBoe 3HaUCHUE I CTOPOHLI

METOA ONpeeIICHUS BH CH HH
[lepBUYHBIi TOK HAa CTOpOHAaX T SO
3aIAIaEMOTO TpaHC(l)OpMa- S 40000 —208 40000 — 600 40000 —2102
TOpa, COOTBETCTBYIOIIUM €ro =——fHoM 111,253 38,53 11./3
HOMMHAJIBHON MOUTHOCTH, A V3 Uow.cr
Kospuupent  Tparcgopma- K 400/5 1500/5 3000/5
807044 TpaHC(bopMaTopa TOKa (IHEPBTT /IBTOPATT)
Cxema coOeQUHEHHA TpaHC-
(hopMaTopoB TOKa (PIIEKTPH- YD Y Y Y
YECKHUX)
Bropuusslil TOK B Iiedax 3a- I _
LIUTHI, COOTBETCTBYIOLIMI HOM BTOP 208-1 600-1 2102-1
HOMUHAJIBHOW MOILHOCTH 3a- ) [ — =2, —=2 — =35
MIaeMoro  TpaHcopmaro- = e Kcex 400/5 1500/5 3000/5
pa, A !
ITpuHsTEIE 3HAUEHHS] YCTAaBOK «lbaz BH»,
(oxpyrieHue A0 ABYX 3HAKOB «loasz CHy,
TIOCJIE 3aTISITOM) «loaz HH» 2,60 2,00 3,50

JIMamna3oH yCTaBOK:

(0,15—15,00) A

I'pynna coenvHeHus: U3MepH-
tenbHbIX TT (0 mm 6 — B 3a- o 0 0 0
BHUCHUMOCTH OT MecTa COOpKH
HerTpanu 38e361 TT)
I'pynmma coeguaenus tudpo- o 1 1 0
Beix TT(0/1/5/6/7/11)
ITpunsteie 3HaueHus ycraBok | «['pymma TT BH»,
(B1Omparorcst B coorBercTBUM |  «['pymma TT CH»,
CO 3HaueHusMH AByX mpensl- | «I'pymma TT HH», 11 11 0

OYLIUX CTPOK TaOJIHUIIBI)

Juana3oH 3HAaUYCHUI:
0/1/5/6/7/11)

Pa3zmax PITH,%

Pasmax PIITH

100-(126 —96,5) /(2 - 111,25) = 13

Paccuntannbie 6a3ucHbIe TOKU CTOPOH MPOBEPSEM Ha MOMaJlaHUE B AOMYCTUMBIN JUana3oH
BBIPaBHMBAHMSI, OIpeEIsieMblii HOMUHAJIBHBIM TOKOM BXoja yctpoiicta. [nst [nom = 54 6a3uc-
HbI€ TOKH JOJDKHBI BXOAUTh B nuana3oH: (1,01 —10,00) A. 3unauenus 2,60; 2,00 u 3,50 yxmnansiBa-
IOTCS B YKA3aHHBIN JUAIA30H.

C yderoMm peanbHO UCHOJIB3yeMOro auana3zoHa perynupoanus PIIH, npuaumaem ycraBky

«Pasmax PIIH, %» paBHoui 13.

YcraBku «I pynna TT BHy, «I pynna TT CH» w «Il pynna TT HH» nonOupaioTcs ¢ y4eToM
TPYIIBI 3alUIaeMoro TpanchopmMaTopa u rpynn cOopku nameputenbHbix TT mo tabnumam, yka-

3aHHBIM B [2].

B cootBercTBHM C mapaMeTpaMu CHJIOBOTO TpaHC(opmaropa MPUHHMAEM 3HAYECHUS yCTa-

BOk: «Cmopona PIIH — BH»; «ANcmynenu, % — 1,77».

3.3 Br16op ycraBok auddepennmanbHoit 3anmuThl [[3T-2

[Tpu pacyere ycTaBOK YyBCTBUTEILHONW TOPMO3HOM XapaKTEPUCTUKH IPUHUMAEM, 4TO OJia-
rojaps ACHUCTBUIO aJlrOpUTMa KoMIieHcaruu Hebananca ot padotsl PITH cocraBnsromas A Uppy He

npesslaeT 3HaueHue 0,04.
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Tabnuna 2 — PacueT ycTaBOK UyBCTBUTEIBHON TOPMO3HOM XapaKTEPUCTUKHU (C YUETOM JIeii-
CTBHsI KOMIIEHcaluu Hebamanca ot padotel PITH)

HanmenoBanne BEIUUNHEI

O603Ha4yeHne U METO/1 OTIPEAETICHHS

YucnoBoe 3HaUYEHUE

PacueTnsiii Tok HeOagaHca pH MPo-
TEKaHUU TOKa PaBHOTO 0a3uCHOMY (B
OTHOCHTEIBHBIX ¢TUHHIIAX)

1 s pacy+ = Knep Kogr - € + AUppy +
+ Afosas

2,0-1,0-0,1+0,04+0,04 = 0,28

Br16op ycTaBku cpabaTbIBaHUS

JO/KHO BBITIOJIHATHCS YCIOBUE:
101uysc/16a3 > Korc Iu pacy. *

1,2-0,28 = 0,34

[TpunsiToe 3HaYeHne 0a30BOM
YCTaBKU CpabaThIBAaHUS

«loluyec/lbazy
JIMAaTa3oH yCTaBKH:
(0,3—1,0) Ipas

npunumaem 0,4

KoadduumeHT cHUKEHUS TOpPMO3-
HOI'O TOKa

Kenr = \/1 —Lyg pacy. *

A/1-0.28=0,85

PacuerHbil KO3 GUIMEHT TOPMO-
KEHHS B IIPOIIEHTAX

Kropn = 100-Korc -1 ug pacu+/ Kenr

100-1,2-0,28 / 0,85 = 39,5

[IpunsaTOC 3HAYCHHE YCTaBKH KO3(-

0,
«Kropm.uvac, Yon

¢unreHTa TOPMOXKEHHUs (OKpyTIIe- JMana3oH yCTaBKH: 40

HHE J0 [EJOr0 YUCa) (10—100) %

[IpunsiToe 3HaYeHUE YCTaBKHU BTO- «Im2yyec/Inom»

pO#l TOUKH H3JIoMa PEKOMEHTyEMBbIN TUana30H YCTaBKU: 2,0
(1,0—2,0) Iyom

[IpunsiToe 3Ha4YeHue ycTaBKU OJ0- lo22/1021 0.15

KHPOBKH 110 BTOPOY TaPMOHHUKE

nmuanason ycraBku: (0,06—0,20)

[Ipu pacuere yctaBok rpy0o0ii TOPMO3HOM XapaKTEPUCTUKH UCXOJS U3 PEaTbHOTO HUAIa30-
Ha perynupoBanus PITH npuanmaem 4Uppy = 0,13.

Tabnuua 3 — Pacuer ycTaBok rpy0oif TOpMO3HOH XapakTepucTHKH (0e3 yuera IeHCTBHS
KOMIIeHcau Hebananca ot padbotst PITH)

HanmenoBanve BeITUIHNHBI

O06o03HaYCHHUE W METOJI OIIPEICTICHIS

YuciioBoe 3HaYECHIE

PacueTnsiii Tok HeOagaHca pH MPo-
TEKaHUHU TOKa PaBHOI0 0a3uCHOMY (B
OTHOCHTEJIbHBIX CIMHHIIAX )

1y pacy+ = Kpep Kogn - € + AUppy +
+ Afnosas

2,0-1,0-0,1+0,13+0,04 = 0,37

Br16op ycTaBku cpabaTsiBaHHS

HAOJI’KHO BBIIIOJIHATHCS YCIIOBUEC!
[()]2py6/[5613 > KOTC [Hg PACY. *

1,2-0,37 = 0,44

[MpunsiToe 3HaYeHNE 6a30BOMH
yCTaBKH cpabaThIBaHHsI

«lolepyo/lbaszy
JTUATa30H yCTaBKH:
(0,3—1,0) Ipas

npuauMaeM 0,5

Koaddummenr cHmwKeHUS TOPMO3-
HOT'O TOKa

Kenr = \/1 —Lyg pacy. *

1-0.37=0,79

Pacuetnplii k03¢ unueHT Topmo-
KEHHS B IIPOIIEHTAX

Kropn=100-Korc -1 up pacu+/ Kenr

100-1,2-0,37 /0,79 = 56

[IpunsiTOoe 3HaUeHHE YyCTaBKU KO3(-

«Kroprvrpys, Yo»

¢unreHTa TOPMOXKEHHUs (OKpyTIIe- JUamna30H yCTaBKU: 56
HHE J0 [EJOr0 YHCa) (10—100) %

IIpuHATOE 3HA4YE€HWE YCTaBKH BTO- «Im22py6/Inom»

pO# TOUKH H3JIoMa PEKOMEHIyEMBbIN TUana3oH yCTaBKU: 2,0

(1,0—2,0) Iyom
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3.4 Bri6op ycraBok auddepenunanbHoii orceuku (I3T-1)

CornacHo npumepa [1] mis paccmatpuBaeMoro TpaHchopmaTropa MPOU3BOAUM OTCTPOUKY
ot cpabarbiBanus npu K3 na cropone HH (pucynok 2, B), a Taxxe npu K3 Ha ctopone CH (pucy-
HOK 2, T). B cOOTBeTCTBUU ¢ peKOMEHAANNUIMH TPUHUMAEM PaBHBIMU YYBCTBUTEIbHBIA U TPYOBIii
noporu cpadareiBanus [3T-1.

Tabnuna 4 — Pacuet yctaBok auddepeHnunanbHONl 0TCEUKH

HanmenoBanue BeIUYHHBI

O003HaYEeHNE U METOL
omnpeeacHus

HucnoBoe 3HaYeHUE Il CTOPOHBI

CH HH

MaxkcuManbHEI TOK BHelHero K3,
npuBeJeHHBIN K ctopone BH, A

11(3 BHEII. MAKC

1158 1656

PacueTHBIiI TOK MaKCHMAaIbLHOTO
BHemHero K3 mpuBeneHHBIH K HO-
MUHAIBHOMY TOKY TpaHcdopmaropa
(B OTHOCUTENBHBIX €IMHHUIIAX )

k—
I3 BHEL MAKC™=
= I3 e, maxc/Isas. s

1158/208=35,6 1656 /208 =8,0

PacuerHpiii TOK HebamaHca mpuU
BHemHeM K3

Ly = Kore (Kuep Kogi - € +
+AUppn +Af1o548) Ix3 Brmakc. *

1,5-(3:0,1+0.13+
+0.04) -5,6 = 3,95

1,5:(3:0,1+0,13+
+0,04) -8,0 = 5,64

Bribop ycraBku cpaOaThIBaHUS C
yderoMm otcTpoiiku or BHT u Heba-

JIOJI)KHO BBITIOJTHATHCS
ycnoBue: lough/l16az > Iyg

MIPUHAMAEM
3Hayenue 6,0

naHca npu BHemrHeM K3 u lougp/I6az > 6
[IpunsiTOE 3HaYCHUE YCTaBKU «lougp.uysc/lbazy =
(oKpyrieHre 10 0JHOTO 3HAKa Mocie «lough.epy6/16az»

3arAToi)

AWarna3soH YCTaBKU:

6,0

(4,0—30,0) Ipas

3.5 IlpoBepka 4yBCTBUTEIBHOCTH JU(PHEpEeHIINATbHON 3aIUThI

Koadduuument uyscrBurensroct J3T-2 nomkeH Obith Gombime 2 [1]. dnsa nquddepenmm-
ANIBHBIX 3aLIUT TOHIDKAIONIMX TpaHC()OPMAaTOPOB B KaYECTBE PACUETHOTO MPUHUMACTCS OBYX(]as3-
Hoe K3 Ha BeIBO#ax HU3IIEro HampshkeHus. Kak Moka3bIBaeT OMBIT, B MOABIISIONIEM OOJIBITUHCTBE
Clly4aeB YyBCTBUTEIBHOCTH O0ECIICUMBACTCS U TIO3TOMY MPOM3BOAMTH MPOBEPKY HE Ienecoodpas-
HO. JI7151 IeMOHCTpaIy HUKe IPUBOIUTCS MIPUMEpP pacdeTa YyBCTBUTEIBHOCTH.

Paccunraem k03¢ GHUIMEHT YyBCTBUTEIBHOCTH IJISl pacCMaTpUBaeMoi ceTr (PUCYHOK 2, a).
Pacuer mpousBoauTCS 1S TPYOBIX YCTABOK.

[TepBUUHBII TOK cpabaThIBaHUS 3aIIUTHI IIPH OTCYTCTBHU TOPMOXKCHUSI:

Ic3.= Igom -(l012py6/Inom) = 208-0,5 = 104 A.

ITpu mpoBepke UyBCTBUTEJIBHOCTH 3aIlMThl YUYHUTBIBaE€M, UTO Oyarofapsi HalpaBIEHHOCTH
TOPMOXEHHUs IpU BHYTpeHHUX K3 TOpMO3HO# TOK OTCYTCTBYET.

UyscTBuTenpHOCTH npu AByXdazHoM K3 Ha cropone HH Hmke peakropa (pucyHok 2, 1):
Ky =598-0,87/104 = 5,0.

UYysctButenbHocTh pu AByX(asHoM K3 Ha cropone HH Bbliie peakropa (pucyHok 2, e):
Ky=941-0,87/104 = 7,9.

YyscteurensHocTs npu K3 Ha cropone CH (pucyHok 2, r):

Ky=1656/104=15,9.

[Tockonbky 3amura TpaHchopMaTopa JOCTATOUHO YyBcTBUTENbHA npu K3 Hmke peakTopa,
YCTaHOBKA CaMOCTOSITEIbHOM 3alUThI peakTopa He TpeOyeTcs.
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