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BBenenue

JlaHHbIN pacyeT MpoBeJeH s ONpeNeieHHs] COOTBETCTBUS TapaMeTPOB, MPEICTABICHHbBIX B
Tex. TpeboBaHUAX K TpaHchopmaTopam Toka (nasee — TT), npenbsaBiseMbiM HopMaM. HeoOxoaumo
npoBeputh cymiectBytomue TT BJI-232. Eciu nannpie TT He ynoBneTBOpSIOT TpeOOBaHMAM, TOT/AA
HE00X0AMMO pa3paboTaTh, IPeACTaBUTh U poBepuTh TT ¢ mapaMeTpaMu UM yJOBIETBOPSIOMINMH.

st onpenenenus mpaBuiibHOM padoThl peneiinoi 3ammtsl BJI-232 (KC3) co cropons! [1C
TYJIYH OPY 220 B, Obu1 mpoBeneH pacyeT BpeMEHH J0 HACBIIICHUs TpaHC()OpMaTOpOB TOKa B
coorBeTcTBUM ¢ mucbMoM AO «CO EDC» ot 11.07.2019 NeB2-1-1-19-7865 «O mnpoBenennu
pacyeToB BpEMEHHM JI0 HachlleHus: TpaHchopmaTopa Toka» (nairee — mucbMo AO «CO EDCy») n
I'OCT P 58669—2019 «Penetinas 3amuta. TpaHchopMaTopsl TOKa U3MEPHUTEIIbHBIC HHIYKTUBHBIC C
3aMKHYTBIM MarHMTOIPOBOAOM JUIsl 3alUThl. MeToaNUYecKne yKa3aHHs IO ONpPEAEIECHUI0 BPEMEHU
710 HACBILIEHUS MPU KOPOTKUX 3aMbIKaHMSIX». JIaHHBIA CTaHIApT yCTaHaBIMBAaET METOJbI pacueTa
BPEMEHHU [0 HACBHIIICHUS W3MEPHUTEIbHBIX MHIYKTUBHBIX TpaHC()OPMATOPOB TOKA JUIS 3aAIIUTHI C
3aMKHYTBIM MarHMTOIIPOBOJIOM ITPH KOPOTKHX 3aMbIKaHUsX (Ki1accoB TouHocTH P, PX 1 TPX).

Jnst pacueta HEOOXOAMMBI:
1.1 JlanHble 0 MakcuMalibHOM BennunHe Toka K3 nmporekaromero yepe3 TT.

1.2 JlaHHBle O BEJIMYMHE TMOCTOSHHOM BpPEMEHHU 3aTyXaHWsl  anepuoJIUYEeCKON
cocrapistronieit Toka K3 (nanee — BennuunHa Ta).
1.3 JlanHbIe 0 (hakTHYECKOH Harpy3ke BTOpUYHBIX 1ienend TT.

1.4 [Tacnoptubie nannbie TT.

1. JlanHble 0 MaKcHUMAJIbHOM BeJnuuHe Toka K3 nporexkaromero yepe3 TT
Pacdyer BBINOJHEH MO YCIOBUIO peKUMa, P MAaKCUMAJIbHBIX BETUYMHAX TOKOB Tpex(ha3zHOTro
(3-0) u onnodazuoro (1-¢) K3 HenocpencrenHo Ha cexiuu muH 220 kB.

Tabnuna. 1.1 — Benwnuunsl TokoB K3 mo BetBsam npu K3 Ha munax [IC TYJIVH OPY 220
kB (C yuerom AT-3 na [IC Tynyn 500 kB)

Tpexdaznoe K3 Onnodasznoe K3
MakcuMalibHBIN TOK MakcumanbHbIH YTPOCHHBIN
Touka K3 Mecro 3amepa IPsIMOM TOK HYJICBOU

nociemoBarensbHOCTH 11, A | mocnegoBarenpHOCcTH 310, A

BJI-232 1229 502

BJI-231 1848 944

K AT-1 1387 1982

AT-2 1377 1974

CyMMapHbIi TOK 5841 5402

Paccmarpusatorcs TT B JIDII 232. MakcuManbHbli IpoTeKaroLuii uepe3 ganubie TT Tok
OIIpEAEIAETCS KaK CYMMAapHBIi TOK C BBIYETOM TOKA OT PACCMaTPUBAEMOIO IPUCOEIUHEHMS.
3 _10) 3) — — .
19 =190 19 =5832-1229 = 4603 A;

1D =100 10 g = 5402-502=4900 A.




2. JlanHble 0 BeJIMUYMHE MOCTOSTHHON BpeMeHH 3aTyxaHus Ta

Mozesb ceTH, UCTIoNIb3yeMast [UTs pacdyera 3JCKTPOMArHUTHOTO MEPEXOTHOTO MMPoIecca Ipu
K3 u ompenenenus Benmuunnbl Ta, chopmupoBana uuauBuayanbHo s oobekra «11C TYJIYH
OPY 220 kB». VuTeHbl CONpOTHBICHHS OTXOMAIIMX BO3MYIIHBIX JHHHWHA 3JIEKTpPOIEpeaayHu,
OKBHUBAJICHTHBIC COHpOTI/IBJIeHI/IH 3HepFOCI/ICTeMBI, HpI/IBeI[éHHBIe K HaHpH)KeHI/IIO I H OG’BGKTa,
pacyer  mpoBeAEH I MAaKCHMMaJdbHOTO  PEXHMMa  JHEprocucreMsl.  I[IpousBencHo
BKBI/IBaJIeHTI/IpOBaHI/Ie BHGPFOCI/ICTGMBI OTHOCUTCIIBHO IAHHOTO O6’BeKTa II0 BCTBSIM (PI/IcyHOK.
2.1).

TIC TynyH (220 &B)
K

BEJ'E}LJTSH 31 ? IIC Tymyu (110 KB)
J'IBI_I231

@_{ H_{ IBETBHATI ZATI ZCZ

IIC 220 xB @

HoBo-3HMHHECKAL Immmz

Isamnsmzz ZAU
L }_\_{ L |

( : IIC Tvyx 110 kB

IIC 220 kB ym )

IToxocHOE

Pucynok. 2.1— DkBuBanent sneprocucreMsl oTHocuTenbHO «I1IC TYJIVH OPVY 220 xB»

[TocTostHHYIO BpEMEHHU OIpEAesIeM uYepe3 aKTUBHBIC W PEAKTUBHBIC COCTABIISIOIIME TOKOB
BerBeld BJI-231, AT-1 u AT-2 (BerBp BJI-232 He yuuThIBaeTcs, TaK KaKk MaKCHMAJIbHBIA TOK,
npotekatomuii yepe3 TT nmpuHUMaeTcs Kak CyMMAapHBIA TOK ¢ BBIYETOM TOKa OT paccMaTpUBaeMOTO
IIPUCOEAHEHMUS).

JlanHbie 0 TOKax B BeTBsAX, moiydeHHble 3 APM CP3A, mpencraBnensl B Tabmure 2.1 u
Tabnuge 2.2.

Tabnuma 2.1 —BenuunHbl TOKOB, SKBUBAJICHTHBIX COMPOTUBIeHUH 1 Ta no BeTBsaMm nipu 3-¢ K3

Tabmmma 2.2 —Benu4nHbl TOKOB, SKBUBAJICHTHBIX COMPOTHBIICHUI 1 Ta 1o BeTBsM ripu 1-¢ K3

Be Bersb Betsb Bersb
eH BJI-231 | AT-1 AT-2
Toxku B BeTBAX (MakcuMasbHEIH TOK nipu 3-¢ K3), A 1848 1387 1377
AKTHUBHAs COCTaBIISIONIAs TOKA B BeTBH (TIpH 3-(
K3) A 269 62 64
PeaktuBHas cocTaBisromas Toka B BeTBU (mpu 3-¢
x3) A 1828 1386 1375
IMocrosinuas Bpemenu Betsu Ta, ¢ 0,022 0,071 0,068
DKBUBAJICHTHAs OCTOSHHAs BpeMeHu Ta.p), ¢ 0,050

S Bersb Betsb Bersb
BJI-231 AT-1 AT-2
Toxku B BeTBAX (MakcuMasbHEIH TOK pu 1-g K3), A 944 1982 1974
AKTHBHAs COCTaBJISIOILAs TOKA B BETBH (TIpH 1-¢
K3) A 319 67 67
PeakTuBHas cocTaBisiionas Toka B BeTBH (1pu 1-¢
K3) A 889 1981 1973
Iocrosnuas Bpemenu Betsu Ia, ¢ 0,009 0,094 0,094
DKBUBAJICHTHAs OCTOSHHAs BpeMeHu Ta.p), ¢ 0,078

OkBuBajeHTHas mnoctosiHHas BpemeHu (Tape) ompenereHa B COOTBETCTBUU C (POpMyIioi
cragnapta [OCT P 58669—2019 (1) ¢c npuMeHEeHHEM IPUHIIUIIA HATOKCHHUS.
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3. /lanuble o pakTHyeckoil Harpy3ke BropudHbIx nened TT BJI-232

Pacuer BTOpHYHOI Harpy3ku mpoBesieH ¢ yueToM npezcrasiennoro suaa K3 (1-¢) u (3-¢) B
cootBeTcTBUU ¢ [Ipmnoxenuem A nacrosmero ctangapra [OCT P 586669-2019.
Cxema coequnenus rpynnsl TT «monHas 3Be31a».

Ta6nuna 3.1.1 — IapameTpsl CONPOTHBIICHUS YCTPOUCTB

Ne Verpoiicrsa [MoTpebnssemas ComnpoTHUBICHUS
- TPOHCTE MOIITHOCTh, BA pu 5 A; Rr, Om
1 (KC3) BOIIM-PY /1B 0,2 0,008

Jlist pacueToB mpuHUMaeTcs oOMoTka TT, MOAKIIOYeHHAs K MUKPOIIPOIIECCOPHOMY
TEPMHHAIY, T.K BBIIOJIHUTH TPEOOBAHUS JI YCTPOMUCTB AIEKTPOMEXAHUKH HE MPEJICTaBISIeTCS
BO3MOXHBIM (CM. 7 BBIBOJIBI M TEXHHYECKHE PEKOMEHIAINH )

Ta6mmma 3.1.2 — ConpoTuBiaeHHE KOHTPOIBLHOTO Ka0ems

VYnensHoe
COINPOTHUBIICHHE Ceuenue, JunHa, Trps
Me p, S, Mmm? IRV Popmyna Om
OmM*MM%/M
-l
0,0175 8 285 L 0,62
Ta6mmma 3.1.3 — CymMMapHOe COPOTUBICHUE HATPY3KH
Bua K3 HanmenoBanue O6o3HaueHne ConpoTuBJICHH
CymmapHoe COMpOTHBIICHHE Zoo, OM 0,008
ycTpoiicts P3
CymMMapHOe CONPOTHBIICHHE
. Zpo, OM 0
YCTPOMCTB B IIeNH 00LIEro MpoBoJa
Harpyska na TT
+
npu 3_(1) K3 Tnp TZpg Zl—Ld)aKT, Om 0,63
Harpyska na TT
+ Zpp + .
pu 1_(1) K3 2rHP Zpd) ZPO ZHJZbdKT; OM 1,25

4. Pacuer Bpemenu 10 HachieHuss TT BJI-232 npu 3-¢p u 1-¢p K3 xas cymecrByrommx TT

Nudopmanus o mapamerpax TpaHchopmaTopa Toka mpenctaBieHa B Tabmumne 4.1 Tlo
KaKJOMY IYHKTY MpUiararmTcs cChblIKU B HOpMaTuBHOM nokymeHTe ['OCT P 58669—2019 Ha
KOHKpeTHbIe (OpMyINIbI JJisi pacuera. Pacder BpeMeHHM 10 HACBIIICHHS B MOCIEIHUX JBYX
nyHKTax TaOnuibl 4.2 BBIMOJHEH C YCJIOBHEM, YTO YPOBEHb OCTATOYHOTO HAMarHHMYWBAHHS
oyzet coctaBnath 86% (I'OCT P 58669—2019, 5.1.3).

IIpu pacuere He YYHUTBHIBACTCS WHAYKTHBHOCTH BTOPUYHOM OOMOTKHM L, M MHIyKTHBHAs
COCTaBJISTIONIAst HAarpy3KHu Ly, 9TO oOecrieunBaeT HEKOTOPBIN 3armac.

Ecinu Bemmunnbl A% (1-K,) u A (1- K, ) MeHee 1 wiu pacueTHOE BpeMs He YIOBIECTBOPSIEM

TpeOyeMoMy, Torna Al yTOYHEHHS HeoOXOJUMO MPOBECTH TOYHBIA pacyeT rpaduueckum
MeroaoM B cootBeTcTBUM ¢ ['OCT P 58669—2019.

Pacuer qnsa TT, npum Hammydmumx BO3MOXKHBIX YCIIOBHSX BBIIIOJIHEH MPHU CIEAYIOIIMX
napaMmerpax:
1) Koaddunuent tpanchopmaruu TT npunsts Ktt=2000/5;
2) Ilpu stom Su.HOM =100 BA;
3) S, ceuenne kab, =2x10 Mm>.

IIpu pacuere mmst TT kmacca TouyHOCTH P, yZOBIETBOPAIONIMM TPEOOBAHHIO MO thac,
JEWCTBUTENbHAS HArpy3Ka MPUHUMAETCS PaBHOM HOMHHAJIBHOM.



Ta6muma 4.1 — Ucxoausie nanubie TT (BeTpoeHHsrin)

1 cywecmegyrowux TT npu deticmeyowux yciosusx 15 cywecmayrowgux TT npu HAUTYYWux 603MONCHBIX YCIOGUSIX s TT knacca mounocmu P, yoosiemgopsiiowum mpedo8anuio no tuae
1) JT T Oetl 2) T T 3) na TT P, yo 0
Ilapamempol cemu Iapamempor TT Tlapamempol Ilapamempor TT Ilapamempuol Hacpy3ku Iapamempor TT Ilapamempuol Hacpy3ku
Il.uo.w IZ.lto.w RZ SII.I[OM R(])u.r[)alcm X( ])u.r[)alcm Il.uo.w IZ.lto.w R2 SII.I[OM R(])u.r[)alcm X( ])u.r[)alcm I 1.nom [Z.IIOM RZ Su.uo.w
(1) 1) » 3 3 3 3 3 » 3 3 3 3 3 B 3 3 3 (1) 1)
1V k3, A | TV o y y Oon | BA CoSPuon | 1, O y y Om BA CoSPuon | ), O y y Ot BA cos@uon | RV gaxm, Om | XV, gawom, Om
4900 0,078 600 5 0,237 35 0,8 1,25 0 2000 5 0,237 | 100 0,8 0,51 0 600 5 0,237 35 0,8 1,4 0
X Zov.non RO X% X Zyows | €OS RO X% X Z cos X®
(3) 3) s H.HOM> H.haxms H.haxm; 2, H.HOM Drom H.haxms H.haxms 2, H.HOM; Drom (3) H.chakm »
[ K31 A F p-IK6 K!O.li OM OM COS(DII(LM OM OM K‘IIO.M OM OM OM OM K‘IIO.M OM OM R Il.d)al('m, OM OM
4603 0,05 15 0 1,4 0,8 0,63 0 15 0 4 0,8 0,26 0 400 0 1,4 0,8 1,4 0
Tabnuua 4.2 —PacueT BenuunHbl BpeMeHu 10 HachieHus: TT npu pa3nuuHbIX YPOBHSIX OCTaTOYHOrO HaMarHnyuBanus npu 1-¢ u 3-¢ K3
1 Haumenosanue obo3navenue Dopmyna 3nauenus ons (1) 3nauenus ons (2) 3nauenus ons (3)
2 Homunanvnoe nonnoe conpomusnenue emopuunou naepysku TT (10) 25 wow OM (B B 008 P4 (L S0 ) 1,60 4,19 1,60
3 Tonnoe conpomusnenue semsu emopuuno2o moxa oas 1-gp K3 (11) ZW55, Om \/(Rz +RY X, +X ) 1,49 0,74 1,64
4 Tonnoe conpomuenenue éemeu emopuurno2o moxa ons 3-¢p K3 (11) Z%55, Om \/ (R +RD) ) +(X,+ X0 ) 0,87 0,49 1,64
R, +R)
5 Kocunyc yana conpomuenenus eéemsu emopuunoti nazpysku TT onsa 1-¢p K3 (12) cosa’ : Z({;'W 1 1 1
2%
R, +RD),
6 Kocunyc yena conpomuenenust eemeu smopuunou nazpysku TT onsn 3-¢p K3 (12) cosa® : Z(!)'d’“m 1 1 1
2%
(1) [lm).w. Km,w. ZZZ»«L\:
7 Tlapamemp pesicuma A ons 1-¢p K3 (9) A W 1,96 34,51 47,75
3) Lo Koo Zzzmw
8 Tlapamemp pesicuma A ons 3-¢p K3 (9) A W 3,59 55,26 50,83
9 Kosgppuyuenm ocmamounoii namacnuuennocmu cepoeunuxa 1T (cm 5) Kr 0,86 0,86 0,86
10 Venosas wacmoma cemu w, ¢! 27 - fC 314,16 314,16 314,16
Yenosus svinoanenus pewenus ons I-¢p K3 (A donoicno 6vims menvue wT,+1, no bonvwe 1) (cm 5) (4; 5) a’T(la)Kg +1 oT® +1> 40 AW AW AW
11 Hegvinoanenue 1-2o ycnosus 2ogopum o mom, umo nacviyenusn TT ne nacmynaem 2 proxe
Heegvinonnenue 2-20 ycnogusi 2060pum o mom, Ymo noay4eHue tyac AHATUMUYECKUM MEMoOOM He NPeOCmagisnencst 603MONCHbIM 25,50 AY >1 1,96 34,51 47,75
oT®  +1 oT? +1> 4% A A A
12 YVenoeus svinonnenus pewenus oas 3-¢p K3 (cm 5) (4; 5) L r
16,71 A® > 1 3,59 55,26 50,83
ol
13 Bpems 00 naconyenus TT b6e3 yuema ocmamounoii namaznuyennocmu ons I1-¢p K3 (3) t D e, MC e nm 313 be3 nac be3 nac
P.9K6
oT?),
14 Bpems 0o nacvuyenusn TT be3 yuema ocmamounou namacnuyennocmu 015 3-¢p K3 (3) t 3 e, MC e e _') 'j;'(}) 1 9,0 be3 nac be3 nac
P.9K6
ol +1 T, +1> 400~ K, AV1-K AV1-K AV(1-K
15 Yenosus svinonnenus pewenus ¢ yuemom ocmamounou HamaeHudennocmu 01 I-¢p K3 (ecm 5 ) (7, 8) P-oK6 @ o ( ) ( ) ( ) ( )
25,50 A7 -K)>1 0,28 4,83 6,69
oT® +1 | oT 2, +1>490-K,) AY(1-K AY(1-K AD(1-K
16 Yenosus evinonnenus pewenus ¢ yuemom ocmamounou HamaeHudyennocmu 011 3-¢p K3 (ecm 5 ) (7, 8) p.oxe " . ( ) ( ) ( )
16,71 A7 - K,)>1 0,50 7,74 7,12
T
17 Bpems 0o nachuyenus TT ¢ yuemom ocmamounoti maznummnoti undykyuu ons 1-¢p K3 (6) . ae, mc (TS O A(])"'_JE; Kl - 13,3 20,6
3) : WT;?M
18 Bpemsa 0o nacviyenus TT ¢ yuemom ocmamoynoii macnumuou unoykyuu ona 3-¢p K3 (6) 3. yae, Mc rr T — A (1K) +1 - 28,0 24,7

BriBoapbr:

(1)_Mns cymecrByromux TT npu neiictByromux ycnoBusx: [1o yenosuto 17 u 18 He ynosnerBopsier TpedoBanusm ([Ipunoxenue 1);

(2) Ans cymectBytomux TT mpu Hauaydnmmx BoO3MOXKHbBIX yeaoBusx: [1o yeinosuto 17 He ynosnerBopsier TpedboBanusam ([Ipunoxenue 1);
(3) Ana TT xnacca TouHocTH P, yiOBIETBOPSAIOUIMM TPEOOBAHUIO MO tuac : IIpecTaBieHHbIe TapaMeTpbl HEBO3MOXKHBI B PEaTM3aIMH B BBUY TEXHUKO-TA0ApUTHBIX OTPaHUYCHUH.

Jlnist yTOuHeHHs TPOU3BEIEM pacyeT IpaguuecKuM METOIOM.




5. Omnpenesenune BpeMenu 10 Hacbimenusi rpadpuyeckum meroaom TT BJI 232 npu 3-¢p n
1-¢ K3 nas cymecrByrommx TT

[To manHOMY METOIy OMpENENseTCs BpeMs JI0 HACHIMCHHS tuac I BbIOpaHHoro TT ¢
Y4€TOM OCTaTOYHOW HaMarHMYEHHOCTH:
1. Heob6xoauMo BOCHOJIb30BaThCS YHUBEPCAIBHBIMU XapaKTEPUCTUKAMM JUISI OMpPENEICHUS
MUHMMaNIbHOTO 3HaueHust BpeMeHnu A0 Hackimenuss TT (I'OCT P 58669—2019, Ilpunoxenue b),
COOTBETCTBYIOIIMMH PACUYETHBIM 7 poxs U COSOL.
2. Bpemenem no HaceimieHus TT sBisierca To Bpemsi, IpU KOTOPOM IPOUCXOAUT NEPECEUEHUE
byHkMM Hy)KHOUM Xapakrepuctuku Km.p(t) u A(1-K,) nis npeacrasinerHoro Buga K3.
3. B coorBerctBuu ¢ nynkrom I'.3.7 ITpunoxenus I' Hacrosmero crangapra I'OCT P 58669—
2019 yauBepcanpHbie XapakTepuctuku TT kmaccoB P u TPX mnsa onpenenenus koddduimenrta
nepexonHoro pexuma Kn.p(t) TT npum axkTUBHO-MHIYKTUBHOM M AaKTUBHOM XapakTepax
CONPOTHUBIICHNS BTOPUYHOW LEMU OMNPENEISAIOT B COOTBETCTBUM C NpHiIokeHueM b ¢ yderom
ypaBHenust (I'.15). XapakTepuCTHKM TOCTPOEHBI Ui HAdaJIbHBIX (a3 MepHOAMYECKON
cocrapisttonieit Toka K3 3, nmpu koTopbix Bpemst 10 HackimeHust TT momydaeTcss HAMMEHBIIAM.

COOTBETCTBEHHO IIpH AKTUBHOM XapaKTepe CONPOTUBIEHHUS BTOPUYHOM Lienu (coso=l)
3akoH m3MmeHeHus: Km.p(t) Oyner ompenensatbes dopmysoi (I.18) mpunoxkenus I' Hacrosmiero
cragaapra 'OCT P 58669—2019:

t

T, . .
K, &)=a0l,-|1-e —sin(w-1);(I".18)

190 KILp
1,30
1,20
110

1,00

0,90

Kpit)-1¢

0,80
0,70
0,60

A(1-Kn)-3d
0,50

0,40
A(1-KD)-1d

0,30

0,20

0,10 2
tHac-1-¢ tac-3-¢ t c
0,00
0,000 0,001 0,002 0,003 0,004 0,005 0,008 0,007

Pucynok. 5.1— Pe3ynbrarsl rpadoaHaluTHIECKOro pacyeTra BpeMenu 10 Hachienus TT BJI-232
mipu 3-p u 1-¢ K3

Bpewms no naceimenus TT mns 3-¢ K3 cocrasnsiet: 5,1 mc
Bpewms no naceimenus TT ansa 1-¢ K3 cocraBnser: 4,0 mc

[Ipn moncTaHoBKE MONYYCHHBIX BENIWYMH BpeMeHW A0 HackimeHus TT (B cexyHmax) B
dbopmyny (I'.18) monyuaem Benmuuuny Km.p(t) paayro coorBerctByromeit A(1-Kr).

BeiBoa: CymecrBywmmue TT He ynosiaersopsitor TpedoBanusim. (Ilpuioxenne 1).



960
920
80
5,40
00
760
7,20
6,80
£,40
£,00
560
5,20
480
440
4,00
3,60
3,20
2,80
2,40
2,00
1,60
1,20
0,80
0,40
0,00

6. Omnpenenenue BpeMeHH 10 HacblmeHus rpagudeckum merogom TT BJI 232 npu 3-¢
U 1-¢ K3 npy HamJiyqmmx BO3MOKHBIX yCJI0OBHAX

Knp

A(1-Kn)-3

Kmp(t)-1d

A-(1-ED-1¢

1. tHac-3-¢
tHac-1- tc

0,000 0,002 0,004 0,006 0,008 0,010 0,012 0,014 0,016 0,018 0,020 0,022 0,024 0,026 0,028 0,030 0,052 0,034

Pucynok. 6.1— Pe3ynbrarsl rpadoanamuTHyecKoro pacuera BpeMenu 1o HacwimeHnus TT BJI-232
npu 3-¢ u 1-¢ K3

Bpewms no naceimenus TT pist 3-¢ K3 cocrasmset: 31,3 mc
Bpewms no naceimenus TT mist 1-¢ K3 cocrasmsiet: 13,6 mc

BeiBon: CymecrBywomme TT, nmpu obecnedyeHMH HAWIY4YIIMX BO3MOKHBIX YCJIOBHi, He
yaoBJeTBOpAT TpedoBanusam. (Ilpuiioxkenne 1).



7 BbIBOABI U TEXHUYECKHE PEKOMEH AU

s ycmpoticme 21eKkmpomexanuru.

Tak Kak IS DIEKTPOMEXAHUYECKUX YCTPOWCTB IMPOU3BOJIUTENEM HE PErIaMEHTUPYETCS
pabora B pexxume HacbimieHuss TT, TO Henb3s rapaHTHUPOBATh MPaBHIIbHYIO paboOTy B JaHHOM
pexxume. Bpemst 10 HaCBIIIEHUS TOJKHO JIMOO YIOBIETBOPATH CIEAYIOIIMM yCIOBUsAM, Tu60 TT
BOBCE HE JIOJKEH BXOAUTH B PEKUM HACBIILICHUSI.

Hdnst ycrpoiictBa OI13-1636 npuHMMaeTcs yCIOBHE IO CPaBHEHHUIO C MHUHHUMAJIbHBIM
BpeMeHeM cpadaTbiBaHUs 3allUT. Bpems cpabaThiBaHMsI BBIXOJIHBIX MPOMEXYTOUHbIX pene PII
komiuiekTa K39 u PII3 komnnekra K310 npy HOMuHaIbHOM HaNpsyKEHUH TOCTOSHHOT'O TOKA:

- IpH pa3oMKHYTOH AemmdepHoit oOMoTKe, He Oomnee 40 mc [7].

Jns  nuddepeHnnanbHbIX  3allUT, BBIOJHEHHBIX Ha YCTPOHCTBAX JJIEKTPOMEXaHUKH,
UCIIOJIb3YETCs CIEAYIolee YCIOBUE I UCKITIOUEHUS JIOKHON paboThl npu Hackimenuu TT:

Ecnu npu Baemaem K3 noBpexnenue OyaeT ycTpaHEHO CEIEKTUBHO 10 MOMEHTA HACBILICHHUS
TT, torma I3 He orpaboraer noxkHo. Tak kak Bpems JukBupanuu K3 cocTOWT M3 BpeMeHHU
paboThl 3alIUTHI, BpeMEHU padOTHI BHIKIIOYATENs, BpEMEHHU 3amaca, TOrJa CyMMapHOE Bpems
JUKBUJIALIUU TOJKHO ObITh MEHBIIE BpeMeHU /10 HachieHus TT.

Tabmuua 7.1 — CpaBHeHHE MUHUMAJIBLHOTO BpeMeHHu a0 HacbimeHus TT ¢ BpemeHeM 10
ceJIeKTUBHOM nukBuganuu K3

[TonHoe Bpems Bpewmsi, Heooxoanmoe Bpewms MuHuMabHOE
paboThI BBIKJIIOYATENS | 3allIUTe AJI CEJIEKTUBHOW | 3amaca, | Bpems nukBumanuu
3AP1 DT 245, mc mukBuganuu K3, mc MC K3, Mmc
60 20 5 85

BrIOMHUTE BBINIEYKa3aHHBIE YCIOBUS HE MPEACTABISETCS BO3SMOXKHBIMH B BHJY TEXHHKO-
rabapuTHbIX orpanuueHuil gaxke 1t TT, npegHazHaueHHBIX A7 pabOTHl B MEPEXOIHBIX PEXUMAX
(10PR, TPZ, TPY).

CrnenoBarenbHO, PEKOMEH/IyeTCsI IPOU3BECTH 3aMeHy CYIIECTBYIOIMUX
JNEKTPOMEXAHUYECKUX YCTPOWCTB HAa YCTPOWUCTBA MHKPOIPOILIECCOPHOW TEXHHUKH aHAJOTUYHOTO
Ha3HAYEHUS.

Ina MII yempoucmes 3awum:

MunumansHoe Heobxonumoe Bpemsi st MII tepmunana BOMII PY-JIB cocraBusier 20 mc
(ITpunoxenue 1).

Tak xak U3 BbIIICYKa3aHHBIX PACUETOB CIEAYET YTO HEOOXOMMOE YCIOBUE HE YIOBIETBOPSETCS
Jake MPU HAWTy4IIMX BO3MOXHBIX YCIOBUSAX, PEKOMEH1yeTCsl IPOU3BECTH 3aMeHy cymecTByomux TT.

K ycranoBke npemnararorcas TT kmacca Tounoctn 10PR ¢ Hopmupyemoil BennynHOU
OCTaTOYHOM MarHUTHOU HHAYKOHUHU C MAaKCUMAJIbHBIMU BO3MOJKHBIMH MapaMETpaMu 1O YCJIIOBUIO
TEXHUKO-Ta0apuUTHBIX orpannueHuit s BetpoeHHbIX TT (I[Ipunoxenue 2).

Tak kak 3aJaHWeM Ha MPOEKTUPOBAHUSA HE TMpeaycMoTpeHa 3ameHa TT pa3paboTka K HUM
TEXHUYECKHUX TPEeOOBAHMIA, PEKOMEHYETCS BHIMOIHUTH TaHHYIO paOOTy MO OTAEIBHOMY TUTYIY.

[Ipn monkmouennn TepmuHana BOMII-PY.JIB k cymectByromemy TT, Ha ocHOBaHUH
HEBBITIOJTHEHNSI YCIOBUSL 1O HEOOXOAMMOW BEIMYMHE BPEMEHHU JI0 HACHINIEHUS, BO3MOXHA
3aJiep)kKa cpabaThIBaHUS MEPBIX CTyMeHel 3auuT npu 6au3kux K3 B 30He neiicTBUS 3aIUTHI.

Bo3moxHa noxkHas paboTa JUCTaHIIMOHHOM 3aIUThI pu O0mu3kux K3 «3a criuHoiy.



8 Pacuer Bpemenu 10 Hacbimenus TT BJI-232 npu 3-¢p u 1-¢p K3 nasa TT kanacca

TouHoctH 10 PR

Pacuer Bpemenu 1o Haceimenuss TT, mpenHasHadeHHOro s pabOThI B MEPEXOIHBIX
pexumax, BeimosHeH cornmacHo [THCT 283-2018. «Tpanchopmaropsr nusmepurenbabie. Yactp 2.
Texnuueckue ycinoBus Ha TpaHchopmaTopsl Tokay. [1o kKaxIoMy MYyHKTY pacyeTa MpHIaraercs
CChUIKA Ha (pOPMYIly B JaHHOM HOPMaTHUBHOM JIOKYMEHTE.

Tabnuua 8.1 — Mcxonusie nanusie TT, npenHazHaueHHOTO A1 pabOThI B IEPEXOIHBIX peXKUMax

Ilapamempor TT Tlapamempuor nacpysxu Ilapamempyor cemu
Livon, A | Do, A | Ro, Om | Ly I'H Sinoms BA COSPron R(I)”_(j)gkm, Om L(U,,_,;,a,(m ,In 17 k3, A s p.oxs, C
600 5 0,24 0 35 0,8 1,25 0 4900 0,078
Kto,w Kn.p.uo,w Zu./m,w, Om COSPruom R(j)u_([)a:cm, Om L(j)u_rj)axm 5 I'n 1(3) K3, A 7(3) p.oxe C
50 1 1,4 0,8 0,63 0 4603 0,050

Tabmuma 8.2 —BenuuuHB BpeMeHH 10 HachlmieHUs 1T mpu pa3audHBIX YPOBHSAX OCTATOYHOTO
HaMarHuyuBaHus U ¢ yaetom mukina AIIB npu 1-¢ u 3-¢ K3

J Haumenosanue obosnauenue Dopmyna 3HAUeHue
Do Koo VR AR ) 2 5100,00.)
2 Hapamemp pexcuma A ons 1-¢p K3 (5.21) AW / — = 6,57
1R+ Ry 4 L 1))
I . ) 2 . 2
3 THapamemp peacuma A ona 3-¢p K3 (5.21) AP i KR +R’2) +(Z“ Sm{pz) 11,97
1R RS v L1
4 Koappuyuenm ocmamounoii namacnuuennocmu Kr 01
cepoeunuxa TT (Tabauya.4; n.11) ’
5 Venoeas wacmoma cemu o, ¢! 2r- f. 314,16
pr(la)m +1 a)Tgfla)m; +1> A(l) : Kmp.no,w A(I).R‘”-p-”’”’
6 | VYcnosus evinonnenus pewenus ons 1-¢p K3 (b.25; b.26)
59,43 AV K, > 6,57
T, +1 oT D, +1> A9 K, | AYKopuon
7 | Yenosus svinoanenus pewenus oasn 3-¢p K3 (b.25; b.26) R
14,82 A% Ko > 1 11,97
8 Bpemsa oo nacviyenus TT 6e3 yuema ocmamoyHotl (D e O n ol)), 20.12
namaznuyennocmu oas 1-¢p K3 (5.24) ’ el -4V K 41 ’
9 Bpems 0o nacviwyenus TT 6e3 yuema ocmamouHoll (0 e © n T, 0.0
namaznuyennocmu ons 3-gp K3 (B.24) ’ P ol —AV-K, .. +1 ’
J0 | Yerosun soinonnenun pewenus ¢ yuemon ocmamoynot ol,), +1 oT!), +1>4Y0-K,) | AY1-K,)
namaenuyennocmu oasn 1-¢p K3 (6.48; b.49) 25.50 AVA-K,)>1 591
11 Venoeus evinonnenus pewenust ¢ y4emom oCmamoyHol pr(_?m +1 oT ), +1>490-K,) | 4AP(1-K,)
HamaeHuuennocmu ons 3-¢p K3 (b.48; b.49) 16,71 A1 -K,)>1 10,78
12 Bpems oo Hacvluyenus TT ¢ yuemom ocmamounou N W oT\), 174
maznumnou unoykyuy onsa I-gp K3 (6.47) ’ el — AV - (1-K,) +1 ’
13 Bpewms 0o Hacoluenus TT ¢ yuemom ocmamoyHou O e ® n a)T,f}))m 48.7
Mmaznumnou unoykyuy onsa 3-¢p K3 (6.47) Pl AV - (1-K,) +1 ’

BriBoa: YcnoBue no myHkTy 12 He yOBIETBOPSET TPEOOBAHUSM.
[Tpou3BoauM yTOUHSIOIMI pacueT rpad)0aHaIuTHIECKUM METOAO0M.

10



9 To4HbI pacyéT BpeMeHH /10 HAChIIIEeHHUs rPad0aHATUTHYECKHUM METOI0M

[To manHOMY METOMy OMpEneNseTcss BpeMs JI0 HACHIMICHHS tuac I BbIOpanHoro TT ¢
Y4ETOM OCTAaTOYHON HaMarHWYEHHOCTH:
1 Tlo ¢opmyne ITHCT-283-2018 (b.51) HeoOxomuMo mpocTpouTh Trpaduk QYHKIUU
KO3 pHUIHMEHTa IEPEXOJHOTO PEKUMA.

t

Tp 1 .
K, @O)=al,|1-e —sm(a)-t),(B.Sl)

2 Bpemenem 5o Haceimenus: TT siBisieTcss TO BpeMs, NpU KOTOPOM MPOUCXOAUT IMEPECCUCHUE
bynxun Kip(t) u A(1-K5).

11,50
11,00 Krnp A-(1-K1)-3¢ /

10,50

10,00

9,50

9,00

3,50

a0 Knp®-14

7,50

p(t)3¢
6,50

e A(1-KD)-1h

5,50 /

5,00

4,50

4,00

3,50

3,00

2,50

2,00

izs | tHac-3-i
’ tHac-1-t

0,50 t, ¢
0,00

g giaon 0,004 0,005 0012 0,016 0,020 0,024 0,028 0,052 0,036 0,040 0,044 0,045 0,052 0,056 0,060
Pucynoxk. 6.1— Pe3ynbrarsl rpadoanamuTHyecKkoro pacuera BpeMenu 1o HaceimeHnus TT BJI-232
npu 3-¢ u 1-¢ K3, 10PR

Bpewms no naceimenus TT pist 3-¢ K3 cocrasmsiet: 52,1 mc
Bpewms no naceimenus TT mist 1-¢ K3 cocrasmsiet: 25,7 mc

BeiBon: TT kanacca tounoctn 10PR, mo mapamerpam Ilpmioxkenusi 2 yaoBJIETBOPSAIOT
TpedyeMoMYy BpeMeHH /10 HACBILIEHHUSI.

11
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/)’6{; ~ Wcnonuurens Jlykud Asiekced BiauMHpOBHY Ten. (8352)39-50-99 Daiin

[Ipunoxenue 1

13
AKIIAOHEPHOE OBIIECTBO _ «IIYITAIIKAPTH
«IEBOKCAPCKHH s BJIEKTPOAIIUHAPAT
DJEKTPOATIITAPATHBIA g 3ABOYE»
3ABOI» { AKIIMOHEPCEH
(AO «U3A3») NEPJIENEBE
ITpocnext M.51. Sxosnesa, mom 5, I. YeBoxcapsl, Uysawcxas PecrryGnuxa, 428020 :
Ten.: +7(8352) 39-56-09 (cripasoHan 3a804a), 62-04-61 (npuemnas ), 39-57-43 (karuenspus),
39-56-90, 62-20-99 (MIIK «lLlut»), 39-52-65, 39-59-29 (UIIK «PexoHT»),
39-52-72 ( MIIK «MIIP3A»), 39-51-23 (UIIK «I1T»)
axke: +7(8352) 62-72-31; e-mail: cheaz@cheaz.ru, http://www.cheaz.ru
OKIIO 05797954; OI'PH 1022101129896; MHH 2128000600; KIIIT 213001001
Ne 307-171 or 05.07.2019 |_ 3amectuTenmo [Ipencenarensa NpaBIeHAs —
[JIABHOMY UHIKEHEPY
HaNe BJII-4171 ot _27.06.2019
e TAO «®CK E2C»

BopenuukoBy JI.A.
info@fsk-ees.ru

[ ]

O Bpemen# 0 Hacemenus TT
VpakaeMblit JIMuTpuii Anexcanaposu!

B orser ua Bame machMo NeBJI -4171 ot 27.06.2019 coobiaeM cienyromee:

1) yerpoiictsa cepuit BAMIT u BOMITPY (nanee — 6ok BOMII) mpou3BoACTBA
AO «UDA3» IpeabsaBIIOT K A3MEPUTENBHBIM TpaHc(opmaTopaM TOKa TpeOOBaHHA,
TIpHBEIEHHbIE B TPUTIOKEHHH 1;

2) B 6nokax BOMII B kauecTBe OCHOBHOTO PacHeTHOI0 METOAa IIPUMEHSIETCS
npeoGpazosanue Qypbe, B COOTBETCTBHH C KOTOPBIM JUIL JOCTOBCPHBIX pacueToB
CHHYCOHMJATEHOA (QyHKIMM HEOOXOIMMSBI MaHHBIE O 3HATCHHAX B TCHCHHE OJTHOTO
TIepuoa u3MepsieMoro curtana. Takum 06pa3oM, IUisl TONHOIEHHOH M TPaBUIBHOH
paGoThl OOIBIIMHCTBA AJITOPHTMOB dyuximit P3A, MEHEMaTEHOE HEOOXOIUMOE BPEMsL
COCTABJISIET OJJUH TIEPUO]] TOKA IIPOMBIIIUTEHHON YaCTOThI pasubli 20 mc. Kpome Toro, B
yerporictBax BOMII uMeroTCst B NPUMEHSIOTCS alrOPHTMEL ¢byukmuit P3A ¢ MEHBLIMM
BpeMeHeM cpabaThIBaHMs, OJHAKO JTO KAcaeTcs TOJIBKO HEKOTOPOTO psna 3alluT
(OCHOBHBIE 3alIUTHI), paboTa KOTOPBIX BCEraa nyGmupyercs 3alluTaMH C BpeMEHEM

CpaﬁaTI:IBaHKH, YKa3aHHBIM BBIIIC.

Tupexrop UITK MITP3A 7 TL.T. Bapranos

7
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[Tpunoxenue 1
x ruceMy Ne307-171 ot 05.07.2019

Ne Tun Cepus Bepcus 110 Tozel Tmin Hom.
ycTpoiicTBa (s MIT P3A) BBIITyCKa uH(pOpMaIH
1 P3A BEOMII no 121 2005-2019 | 20 Mmc
BKJTIIOUHTENIBHO
2 P3A BEOMII PY o 121 2010-2019 | 20 mMc
BKJIFOUHTENBHO

TIpoure TPeGOBAHMUS (MpU HATUHUL):

1 Tpebosanusi k TpanchopMaTopamM TOK2, NPHMEHIEMbIM COBMECTHO ¢

yerpoiicTBoM auddepeHuHaIbHOH 3aIIHThI TpancopMaTopa U LIHH:

TT DOIDKHBI YIOBIETBOPATE TPEOOBAHUSM I10 HX MPUMCHCHHIO B TICTIAX pENeHHOM 3aIuUTEI (B
TOM YHCJIE U 10 YCTIOBHMSIM TEPMHYECKOH CTOXKOCTH BTOPHIHBIX Tenell) U JOJDKHEI OBITE IPOBEPEHEI B
cooteeTcTBrH ¢ PJI 153-34.0-35.301-2002.

Coraczo I'OCT 7746-2001 mna TT 3amaercs mpeienbHAas KPaTHOCTH IO TOYHOCTH Kp.
VMeroTcs IBa 0CHOBHBIX HeronHenus 5P u 10P: monHas norpemHocTs TT — ¢ ne npessimaet 5% (Ks);
OMHAA IOTPeINHOCTs € He mpesbmmaeT 10% (Kjp). Hna nuddepeHnnanbHol TOKOBOH 3allAThHI
Tpanchopmaropa GoIbImOe 3HAYCHHE HMEIOT IOTPEITHOCTH TT, BO3SHHKAIOIIHE B IEPEXOAHBIX
pexumax. [lorpemmoctet TT ompenesroTes ero KiIaccoM TOUHOCTH I pelleiiHON 3amuTel. OTH
[IOTPEIIHOCTH TNPAKTHIECKH HE 3aBHCAT OT TOTO, HCIONB3YHOTCHA JIH TT ¢ HOpPMHpOBaHHBLIMH
suageHuaMi Ks wiu Kjg. IJoaToMy B JajbHEHIIIEM HCIIOIB3YETCA ob1ee obo3naueHue Kp.

IIpH HCTONB30BaHKUE MapameTpa Ky tpeboBanust k TT B ycTraHOBHBIIEMCS PEXHME MOMKHO
chopMyIHpOBaTH TAK:

K!‘ip 2 If{_’)"eﬁ'.max:, (1-1)
o o (1.2)
i
HOM.T
I »
TH€ s man = ;@_M@_ :
HOM.T

Tijom T - HOMEHAJIBHBI TOK 0OMOTKH 3aIl[HIIaEMOTO TpanchopMaTopa;
1) ow 7T - HOMHHAIBHEIA TOK nepsuyHbit 06MoTKE TT;

K,, - npuBe/IcHHAs pe/IeNbHas KPaTHOCT.

[Ipu HCIONB30BAHUN TT, Bemymenusx 10 2003 r., 3HaUCHHA K,, MOXHO HAXO[HUTh IO
KPUBBIM [IpeIeIbHON KPATHOCTEH.
Ins sammTHEIX TT, BBIIYNICHHBIX B 2003 r. W T103Ke, HOPMHPYIOTCA CJIEIYIOLIHE

mapameTphl:
1) HOMHHAIBHAA Ipee/bHAsL KPaTHOCTD Kot
2) HOMHHaJbHAs MOIIHOCTH BTOPHYHON HATPY3KH S,uny © K02 PHUIIHEHTOM MOIIHOCTH
cosp=0,8;
3) CONpPOTHBIIEHHE BTOPHIHOH OOMOTKH Ha IOCTOSHHOM TOKE B s
TIpy MCIOTB30BAHHM YKA3aHHBIX [apaMETPOB IPEICTBHYIO KpaTHOCTE MOYHO BEMHCIIHTE IO
bopmye:

2 2
_ K you '\/ﬁoﬁaﬂ +1,6- R 5,0 'ZHr.HOM +Zyr rou
» R.,+R

) (1.3)

ofim2 HI . pacy

S
_ S 2HOM 3
e Zyr you = 22, - HOMAHATIBHOE CONPOTHRIICHUE HATPY3KH;

2HOM

14


novobritskiy_va
Текст
14 


Ryir pace = PACUCTHOE COMPOTHBIICHUC HATPY3KH il ¥
C 1menpl0 CHWXKEHHS pAcdeTHOTO COMNPOTHBIIEHHMsA Harpy3kd IIPH tpexdasaom K3
PEKOMEH/IyeTCs HCIIOJIB30BaTh CO CTOPOH BH u CH cxemy coenuHeHHs BTOpHUHBIX 0O6MOTOK TT

3B€3/1a C HYJIEBBIM IIPOBOIOM.
TIpu menosb3oBanny BeTpoerHsX TT nenecoodpasHo BEIOMpATh MAKCHMAJIBHBIH NEPBHYHBIA

HOMHHATEHEL ToK nanHoro Tuma TT. IIpu sTom notydaercs Haubonpiee sHadenne K, .

KoHKpeTHbIe TpeGOBaHHUS B 3aBHCHMOCTH OT YCIOBHH MPHMEHCHUA BOMII-/I3T npuBeneHs!
B TabJuIe.

15

Sponr> MBA <16 255 B gy 0 >63
K BH u CH >25 >30 >35
b HH =15 >20 >25

IIpumeuanue. [[OBBINEHHBIC 3HAYCHUSA K,;p co croporsl BH u CH crmoco6cTByroT 00eCIIeHeHHUIO

OBICTpOACHCTBHS nuddepeHIHaIbHOR 3aMTEl B MEPEXOMHBIX PEXHUMax K3 B
3aIAIIAEMOE 30HE.

2 Tpe6oBaHus K TpaHccpopMaTopam Toka, NpUMeHAeMbIM COBMECTHO
c ycTpoicTBOoM auddepeHUMan-HON 3alUThI NUHUA

Cormacuo I'OCT 7746-2001 nns TT mopmupyeTcs mpejeiibHas KpaTHOCTh 10 TOYHOCTH Kop s
KOTOpasl BXOMHUT B IepedcHb CIPABOYHBIX JAaHHBIX, NPUBOIMMBIX B uH(bOPMAIIHOHHBIX MaTepHaiax

TIpeIPHATHS-U3TOTOBUTENS H3MEPHTEILHBIX TparchopMaTopoB TOKa. VIMeroTcs JBa OCHOBHBIX
MCIoNHeHH s moHas morpemsocts TT — € He mpespimaer 5% (K;); MONHAA NMOTPEIIHOCT € HE

upessmmaeT 10% (K, ).

I guddepeHIMaTbHEX  3aIAT  TPaHCHOPMATOPOB  PEINAloMEe  3HAHYCHHE  MMCIOT
norpemHocTd 1T B MEPEXOJHBIX PEKHMaX. DTH MOTPEIIHOCTH IIPAKTHYECKH HE 3aBHUCAT OT TOro,
ucronssytores i 1T ¢ HOPMHPOBAHHBIMH 3HAYCHHUAMH k, wm k,,. Ilostomy B manpHeHIIEM

WCIIONB3yeTcs obiee o603HaueHne K, .
IIposepka TT cBOAMTCS K CPABHEHHFO [PEACIBHON KPATHOCTH 110 TOUHOCTH (K, ) BBIOpAHHOTO

TT (HOPMHPOBAHHOE 3HAUECHHE) CO 3HAYCHHEM, MOJTyHEHHBIM PACHETHRIM IIyTEM IO dopmyne (2.4)
WM 110 KPHUBBIM TIPEJe/IbHBIX KPaTHOCTEH Ul KOHKPETHOTO 3HAYCHHS TOKA Ha BXO/C ycTpoiicTBa
MHKPOIPOIIECCOPHOH 3aIMuTEL. PaccduTaHHOe 3HAYCHHE JOIDKHO COOTBETCTBOBATH yenoBato (2.1),
Torma cumTaercs, 4ro BeiOpaHHB TT MOAXOOHT Ui YCTAaHOBKH H paboTe COBMECTHO ¢©
nubdepeHMaTbHOM 3aIHTOMH.

[IpH HCIONB30BAHME TapamMeTpa K, tpebosanus K TT B yCTaHOBHBIIEMCH PEKHAME MOXKHO

chopMyITHpPOBaTh TaK:

*

e o
K3.cke.Makc __
k 2 - IK3.CKG,M&KC ’ [0'6']

np = |

@2.1)

6a3

r71€ g oxemare - MAKCHMAITBHELH CKBO3HOH TOK, POTEKAKOMIHH TEPE3 TT. A

|y =10 - 0a30BBIH TOK, A}

lvom

k;p - IIpHBe/ICHHAs IIPe/ie/IbHAs KPATHOCTh, PACCYMTAHHAS II0 [TapaMeTpaM TT, o.e.

bas
- HOMUHA/IGHEIN TOK JIMHUH, A

[lpu wucmoms3oBaduy 1T, BBIIYIMEHHBIX M0 2003 r., 3Ha4cHHA knp MOYKHO HaxOIHUTH IO

KPHBBIM TIPE/IeIbHEIX KPaTHOCTEH.
st samutHeIX TT, BBIOIYIICHHBIX B 2003 r. ¥ TO3K€E, COINIACHO HOPMHPYIOTCS CIEIYIOIIHE
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apamMeTpsl:

1) HoMHHANIBHAA TIpeie/ibHas KpaTHOCTD Ko s 100835

2) HOMHHAIBHAS MOIIHOCTh BTOPUYHOHM HArpysku Semopnrr € KOIQOHIMEHTOM MOIIHOCTH
cosp =0,8;

3) COPOTHBIIEHHE BTOPHUHOH OOMOTKH HA IOCTOSHHOM TOKE R,o6y s OM.

IIpy OTCYTCTBAH KPHBBIX TIPE/EBHBIX KPATHOCTEH M HCIIONB30BAHIH YKA3AHHEIX napaMeTpoB
TIpe/ie/IbHYI0 KPATHOCTh MOXHO BBIYHCIIATS 110 npubIHKeHHOHR QopMmyIie:

knom ’ Jﬁgsmz

+16- RO5M2 ' ZHF.HoM & Zz

HI .HoM
Kop = R ) s [oied (2:2)
o6M2 + HI .pacy
Z _ SemopAnTT OM:
Hrwem = T2 HOMHHAJIBEHOE COIIPOTHBIICHHC HarpyskH, UM;
/ emop.nTT

| amop 77 - HOMHHAIIBHBIH TOK BTOPHIHOM 0OMOTKH, A,

R

®opmyna (2.2) mpumenuma mis TT ¢ TepBUYHBIM HOMHHAIBHBIM TOKOM 70 6000 A.
Orpaumdenust cBs3aHbl ¢ Tem, 9ro TT Ha mMepBUYHBEIC HOMHHATBHBIC TOKH 6000 A u OGonee
QYHKIIMOHHPYIOT B IIEPEXO/HBIX PEKHMaX P BECEMa GONBIINX HAMPSHKEHHOCTAX MAarHATHOTO IIOJIA
B MAarguTONpOBOJAE, B OSTOM Cly4ae pacder I0 dbopmyne (2.2) Gymer cozmepxarh OONbIIHE
norpemsocty. Jto orHocHTes K TT Trna TIHIB-15, TII-20 u mp., TpEMEHIEMBIM Ha T€HEPATOPHOM
HaPSHKEHUH.

ConpoTHBieHHe

HFpacy - PACIETHOE COIPOTHUBICHHE HATPY3KH TT, Om.

CKJIaIbIBacTCA H3

propuuaoit  o6MoTkH  TT  (Ryr pacy)

[IOC/IeIOBATENBHO  BKJNIOUEHHBIX COIPOTUBJICHHH: YCTPOHCTBA BOMII 13JI, npubopos,
KOHTPOJIHOTO KaGels, IePeX0IHOTO CONPOTHBICHH)S B MECTC KOHTAKTHEIX COC/IMHCHNH.

JInst yIPOICHHS PACYCTOB IPOH3BOIMTCS apHPMETHIECKOE, & He ICOMETPHHIECKOC CIIOYKEHHUE
[TOHBIX ¥ AKTHBHBIX COIpPOTHBNeHH. Harpyska BropudrHoi 00MoTkH TT 3aBHCHT TaKke OT CXEMBI HX
coemmuenns 1 Buga K3. [Toatomy Harpy3ka JODKHA OMPEASIATEC UL nambornee 3arpyxennoro IT ¢
yUeTOM CXeMBl COSIMHEHHi W JUIi Takoro BHIA K3, mpd KOTOpPOM IOJIYYarOTCs HauXYAIIne
pe3yIbTaThL.

PacuetHsie (DOPMyJIBl T HauOonee PACTIPOCTPAHCHHBIX CXEM COCIMHCHHA BTOPHIHBIX
obmoTox TT u npH pasiuaHbeX Bujax K3 mpiuBeieHs! B tabmuue 1.

Harpy3Ku
KU

16

Tabmuma 1
o . Buj kopoTKoro DopMyJIbl MpeeeH|s COIPOTHBICHHA
A Cxema coenuueHud TT A I0p Py b ANA GUped p
TLIL 3aMBIKaHHS HATPY3KM Ha 3aKMMax BTOPHYHBIX 0GMOTOK
Tpexopazﬁoe " RHF.pacu = Rnpos + RESM.’T + Rnep
1 | CoenvHeHHE B «3BE3AYY AByX(asHoe
Onnodasnoe RHI'.pacu =2 Rnpos + RESMH + Rnep
Tpexdasmoe RHF.,oacu =3 'Rnpoe i REsMH + Rnep
5 | Coenunenue & Jleyxdasnoe AB Rur pacs = 2 Ripos + Rown + Romp
«HEITOJTHYTO 3Be3IY» unu BC
HBYXCD%HOG AC RHF.pacw = Rnpae + RESMF.' + Rnep
Tpexdasuoe 1 R =3-(Ry, + Reaun ) + R
3 CoeqHHEHNE B TBYX dJaBHoe HI.pacy ( npos Bamri nep
(TPEYTOIEHUKY _
Tpeyr O);[HOCt)aBHOG RHF.pacq =2 (Rnpoe + REGMH ) s lRne,'p
TlocnenoBaTenbHOE
. =0.5-R
4 | coepunenne aByx TT s Hr.pacy . HI.pacy
onHOH (azsl
IMapayienbHOE )
5 | coemunenue mByx TT - Hr.pacy — 2 RH.".pacq
onHOM (azsl

Hpumeuanue. B (Qopmymbl

3arpyKeHHOi (assr).

JOIDKHO IIOACTaBIATHCH gaubolplnee 3HAUYCHHE (,IIJI}I

gaubomee
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B m.m. 4-5 3nagenne R, MOACYHUTHIBAETCS KaK B ILIL 1-3 COOTBETCTBEHHO.

Rnpos = anos
neneit Mexay TT u yerpoiictea BOMIIL 3neck npuHHMaercs MaKCHMAJbHOE COIPOTHBIICHHE,
COOTBETCTBYIOIIEE onpenenéHHomy Buay K3 B nepepuyHoH cetu (Hampumep, 1t TT, yCcTaHOBIEHHBIX
B CETH C IJIyX03a3eMJICHHOH HEHTpaJiblo, pacd&THBIM siBisieTca ogHodazHoe K3), Om.

Rgsyq - compoTuBneHnss Harpy3ku Ha oOMorky TT, co3maBaemMoe  ycTpOHCTBOM

BOMII, Om.
Reayn = 0,008 OM - 11 yeTpoicTB ¢ HOMHHAIBHEIM TOKOM BXOIHBIX TT paBHBIX 5 A,

.pacy

'Ryrj - COIIPOTHBIICHHUE, CO3OaBacMO€ COCOUHHUTEIIEHBIMH IIPOBOOAMH TOKOBBIX

Reamn = 0,2 OM - st ycTpoiCTB ¢ HOMHHAIIBHBIM TOKOM BXOAHBIX TT paBHBIX 1 A.
Rep = COTIPOTHBIIEHHE TIEPEXO/IHBIX KOHTAKTOB, OM.
IMpunumaem pasabm R, =0 Ul MUKPOIPOIECCOPHBIX YCTPOUCTB IPH OTCYTCTBHH APYTHX

HOIKITIOUEHHH B riemd 1T,

Pexomennyercs npumensts TT ¢ HoMuHANBHOM KpaTHOCTEIO K, He MeHee 20.
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3aBof TpaHchOopMaTopoB

U MarHUTONpoBo40B

[Ipunoxenue 2 18
Hcx.Ne 07102001 Kyna: 000 ML «MMPKYTCKOHEPI'O»
Mara 07.10.2020 Komy: I'maBHOMY MHXEHEPY

O.U. I'aBputoky

Tema: KII Ha mocraBky Konus: Hosobpunikomy B.A.
TpaHcpopMaTopoB TOKa

20100502 - UpkyrckInepro TKII Tun.1
TTo3unms: 1 2
Baox: - -
Tun tpancdopmaropa: TB-3TM
KimMaTudeckoe UCIIOJIHEHUE: YXJI-2 YXJI-2
KonmaecTBo 00beKTOB (INT.): 1 1
Konmuectso TT Ha 06BeKT (IUT.): 1 1
Yacrora (I'y): 50 50
1200 1200

II i A):

€pBUYHBII TOK (A) 600 600
Bropuunblii Tok (A): 5 5
Kiacc Tounoctu: 0.2S8* 10PR*
HomunanbsHast npenenbHast KpaTHOCTh HII 5% 65
k03¢ dunreHT 6e30macHoCTH nprbopa: SQ***
Homun. Bropuunas Harpyska (BA): | 02 *O* " 35%
ComnpoTtusieHue ooMoTku (Q) npu 0,26 0,46
temmneparype 20°C**, ve 6osiee: 0,13 0,24
CeueHne BBOJIOB (MM"2): 2,5 2,5
JlniHa BBOJOB (M), HE MEHEe: 1 1
BHyTpeHnuit tuametp (MM)**, He MeHee: 450 450
Buemnuii tuametp (Mm)**, He Ooree: 615 720
Bricota (Mm)**, He Oonee: 40 100
Macca (kr)**, e 6oJee: 11 131
Llena 3a mtyky 6e3 HJC (py6.): 134 740 42990

. ITapamerps! gag TT BJI-232
El/lMe‘laHI/Iﬂ!

1) *Yxa3aHHBIE TapaMeTPBI COOTBETCTBYIOT BCEM OTIalKaM TpaHc(hopMaTopa
2) **[IpencraBiacHHBIC TAPAMETPHI paCUETHBIC
3) *** YxazaHHbIC 3HAUCHHS OTIIMYAIOTCS OT 33JaHHBIX B OIIPOCHOM JIHICTE

MaxkcuManbsHast BEICOTa KOMIUTEKTa TpaHcdopmaropos: 1 x [To3.1 + 2 x [103.2 =240 (Mm)

IIpunararomasicst foKyMeHTanus: mactopT (1 IK3eMIIIsIp, pyCcCKHi); PyKOBOACTBO IO 3KCIUIyaTalluy ¢ YKa3aHUAMH
10 TPAHCTIOPTUPOBAHMIO U XPAaHEHHIO, MOHTAXKy M BBOJY B 3KCILTYaTaIHIO; IIPOTOKOJIBI IIPHEMO-CAATOTHBIX
WCTIBITAHUH; CBUAETEIBCTBO O MOBEPKE.

000 «3asop TpaHCPOPMATOPOB Y MarHUTONPOBOA0EH 620034, r. ExarepuHbypr yn. Kostponepos, A.15-6,
MHH/HNMN 6672237160 / 665801001 p/cuer 40702810616000120009 & Ypansckom barike Ten.: 311-09-37, 311-09-38
OAQ C6epbank Pocomm k/cuet 30101810500000000674 BIAK 046577674 e-mail: akperova@zmtek.ru, info@ zmtek.ru


novobritskiy_va
Текст
18 

novobritskiy_va
Текст
Приложение 2 

novobritskiy_va
Текст
Параметры для ТТ ВЛ-232 


3aBof TpaHchOopMaTopoB

U MarHUTONpoBo40B

20100504 - UpkyrckInepro TKII Tun.2

Io3unus: 1 2
Beox: - -
Tun TpancopmaTopa: TB-3TM
Kiumatuueckoe UCIIONHEHUE: YXJI-2 YXJI-2
KonnuecTBo 00beKTOB (IIT.): 1 1
KomuuectBo TT Ha 00beKT (IUT.): 1 1
Yactota (I'): 50 50
2000 2000
[epBuuHsIii TOK (A): 1200 1200
600 600
Bropuunslii Tok (A): 5 5
0.2S
Kiacc TounocTu: 0.2S 10PR*
25
HomuHabHast IpeeibHast KPaTHOCTD HIIH 5% 25
K03 GHULIHEeHT 6e30MacHOCTH TpHOOpa: |
20
Homun. BropuyHas Harpyska (BA): 15%%* 100*
1 0** *
Comnpotusienne 06MOTkH (Q) npu 0,26 0,72
Temmeparype 20°C**, He Gonee: 0,16 0,44
’ 0,08 0,23
CeueHue BBOJIOB (MM"2): 2,5 2.5
JlinHa BBOJIOB (M), HE MEHee: 1 1
BHyrpennuii auamerp (MM)**, He MeHee: 450 450
BHemnuit fuamerp (Mm)**, He Ooee: 535 720
Bricota (MM)**, He Ooiee: 45 90
Macca (xr)**, He Oonee: 5 118
Llena 3a mTyky 6e3 HIC (py0.): 37330 42 160

[Tapamerpsl s TT BJI-231
IIpumeyanus:
1) *Yka3aHHBIE TapaMeTPBI COOTBETCTBYIOT BCEM OTIAalKaM TpaHC(HOpMaTopa

2) **[IpencraBlicHHBIE TApaMETPhI PacyeTHEIC
3) *** Yka3zaHHBIE 3HAYCHUS OTJIMYAIOTCS OT 3aJ]aHHBIX B OIIPOCHOM JICTE

MakcuMainbHasi BRICOTa KOMILIEKTa TpaHchopmaropos: 2 X [103.2 + 1 x [To3.1 =225 (mMm)

IIpunararomasicst gokymMeHTanus: nactopt (1 3K3eMIUIsIp, PyCCKHit); PyKOBOACTBO MO SKCILTyaTallluy ¢ YKa3aHUAMH
10 TPAHCTIOPTUPOBAHMIO U XPAHEHHIO, MOHTAXKy M BBOJY B 3KCILTYaTaIHIO; IIPOTOKOJIBI IIPHEMO-CAATOUHBIX
WCTIBITAHUH; CBUAETEIBCTBO O MOBEPKE.

Hupexrop OO0 «3TM» I''A. OtpamikeBnu

000 «3asop TpaHCPOPMATOPOB Y MarHUTONPOBOA0EH 620034, r. ExarepuHbypr yn. Kostponepos, A.15-6,
MHH/HNMN 6672237160 / 665801001 p/cuer 40702810616000120009 & Ypansckom barike Ten.: 311-09-37, 311-09-38
OAQ C6epbank Pocomm k/cuet 30101810500000000674 BIAK 046577674 e-mail: akperova@zmtek.ru, info@ zmtek.ru
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