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HacTosuwee pykoBoACTBO No 3KkcnayaTaummn TPBH.656122.018-00.01 P31 (ananee — P31) aBnAaetcs
BTOPOWM 4YacTblo 06LEero pyKoBOACTBA MO 3Kcnayataumm TPBH.656122.001 P v npegHasHadeHo AnA
03HAKOMNEHUA C WHAMBUAYANbHbIMU OCOOEHHOCTAMM YCTPOWMCTB MMKPOMPOLLECCOPHbIX penerHon
3aWmTbl M aBToMaTuKK KUT-P (nanee — ycTpoiicTs), npmuBeaeHHbIX B Tabanue 1.

Tabaunua 1 — MicnonHeHWa yCTPOMUCTB

HomMWHanbHbIN Tvn OUCKPETHbIX UHTepdelichbl

YcnosHOe HaMmeHoBaHUe 0603HaueHne BTOPWYHbIM TOK BXO408B nepeaavu

OaHHbIX

YHuBepcanbHble Asa RS-485,

KWUT-P-b5-20-31-12-10-A3T-01 TPBH.656122.018 5A Bx0ab1 220 B Aasa Ethernet
100BASE-TX

YHuBepcanbHble Asa RS-485,

KWUT-P-b5-20-81-12-10-A3T-01 TPBH.656122.018-50 5A exoab 110 (100) B Aasa Ethernet
100BASE-TX

Bxoapbl [Ba RS-485,
KWUT-P-B5-20-32-12-10-A3T-01 TPBH.656122.018-01 5A NOCTOAHHOIO ABa Ethernet
TOoKa 220 B 100BASE-TX

OnuncaHne 06WMX TEXHUYECKMX XapPaKTEPUCTUK, KOHCTPYKTUBHOE UCMOJIHEHWE YCTPOMCTBA, €ro
COCTaB, MpaBWAA 3KCNAyaTauMW, XPaHEHWUA, MOHTA*Ka M TPAHCNOPTUPOBKU MpuBeAeHbl B o0bwem
pykoBoAcTee no akcnayataumm TPBH.656122.001 P3.

B HactoAwem P31 npuBeaeHbl cBefeHUA MO GYHKUMOHANbHOMY Ha3HaAYeHWUIO YCTPOMCTBA, €ro
OCHOBHble TEeXHMYECKME XapaKTepUCTUKM UM napameTpbl, NpuMHUMNLI  paboTbl, cBegeHMA 06
MHOMBUAYANbHbIX YCAOBUAX 3KCAAyaTaLMN U TEXHUYECKOTO 06CNYKUBAHUA.

Mepea aKcnnyaTauumein ycTponcTBa He0bXoAMMO 03HAaKOMMUTBLCA C HacToAwMm P31, a TakkKe co
cneayroWwmMMm 3KCNAYaTaLMOHHBIMU OKYMEHTAMM:

- pyKoBOACTBO no 3KkcnayaTaumm TPBH.656122.001 P3;

- nacnopt TPBH.656122.018 NC.

Ha nocnegHein ctpaHuue P31 pacnonaraetca MHOpMaLUA O PErNCTPaALIUM UBMEHEHUN, rae
yKasaHbl UCTOPUA M3MEHEHMN HacToAwero P31 u Bepcun BCTPOEHHOrO MPOrpamMmMHOro obecnevyeHus
YCTPOICTBA, aKTya/ibHble AN KOHKPETHOW pedaKkunmn (Homepa nsameHenus) P31,

3 KUT-P-b5-A3T-01
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B TeKcTe HacToswero P91 npumeHAoTcA cneayroume CoKpaweHns u 06o3HaveHuns:
ABP — aBTOMaTMuecKoe BKAOUYEHNE pe3epBa;

ACY — aBTOMaTM3MpPOBaHHAA CUCTeMa ynpaB/ieHns;
BK — 610K1MpOBKa NpUY KavaHUSAX;

BH — BbICOKOE HanpAXKeHue;

BMO — BcTpoeHHOe nporpammHoe obecneyvyeHue;

'3 —ra3oBan 3awWwuTa;

3T — ra3oBasn 3awWmTa TpaHchopmaTopa;

[B — AnCKpeTHbIM BXO4;

O3T — puddepeHumanbHada 3awmTa TpaHchopmaTopa;
OTO — anddepeHumanbHaa TOKOBAA 3aWMTa;

33 — 3awmTa OT AYyroBbIX 3aMblKaHU;

3MM — 3awmTa OT Neperpysku;

K3 — KOpOoTKOe 3aMblKaHUE;

KW — KoHTpOAb nsonaunu;

KLT — KOHTpOAb Lenen ToKa;

MT3 — maKcumaibHaA TOKOBasA 3aLLUUTa;

HH — H13Koe HanpAaXeHue;

MNB — nepekpecTHas 6NOKNPOBKa;

MO — nyckoBoW oprak;

PTMB — pene nonoXeHuA BblK/IKOYaTENA «BKAOYEHO;
PIMH — perynMpoBaHue nog, Harpy3Kow;

PO — pene nonoXeHUA BbIKAKOYATENA KOTKIOYEHOY;
TT — TpaHchopMaTop TOK3;

YMT3 — yckopeHne MaKcMmasibHOM TOKOBOW 3aLUThl;
YPOB — ycTponcTBO pe3epBMPOBaHNA OTKa3a BblKatoYaTens.

KUT-P-b5-A3T-01 4
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1 HASHAYEHME YCTPOMCTBA

YctpoiictBa (cm. Tabnnuy 1) npeaHasHauyeHbl ANA BbINOAHEHUA (GYHKUUIA OCHOBHOW 3aLUuThI
ABYXOOMOTOYHbIX TPaHCHOPMATOPOB, ABYXOOMOTOUHbIX TPAHCPOPMATOPOB C pacLienieHHON 06MOTKON,
TPEeX0bMOTOUHbIX TPaHCHOPMATOPOB C BbICLUMM HanpsaxkeHnem go 220 KB.

YcTpolicTBO npeaHasHavyeHo Ana paboTbl HA NOACTAHUMAX C BbINPAMIEHHbIM UKW NOCTOAHHbIM
onepaTMBHbLIM TOKOM.

Ha pucyHke 1.1 npuBeaeHbl BapMaHTbl NPUMEHEHUA YCTPOMCTBA, Ha pUCYHKe 1.2 - ynpouweHHas
cXema NoAKMYeHMA YCTPONCTBRA.

14 Cj 1 I ;
. [] 13 [] 13
T%EF o1
a) 6) B) r)
1 I 1 j
” : . []
L
A) e) ) 3)

a) ABYXOOMOTOUHbIN TpaHCcPopMaTop;

6) ABYXOOMOTOUYHbIV TPaHCHOPMATOP U OLIMHOBKA BH;

B) A BYXOOMOTOUHbIN TpaHCHOpMaTOp M OWMHOBKa BH B 30He cunoBoro TpaHchopmaTopa;

r) 4BYXOOMOTOUHbIV TPAHCHOPMATOP U CABOEHHbBIN PEAKTOP;

A) ABYXOOMOTOYHbIM TpaHCchOPMATOP C pacLLenieHHOW 0OMOTKOM;

e) TpexobmMoTouHbIM TpaHchopmaTop;

) TpeXobMOTOYHbIN TpaHchopmMaTop M OLIMHOBKA BH B 30He cnnosoro TpaHchopmaTtopa;

3) TpexobMoTouHbIN TpaHchopmaTop M olwmnHoBKa CH B 30He cnnoBoro TpaHchopmaTtopa;
PucyHok 1.1 — BapuaHTbl NPUMEHEHMA YCTPONCTBA

5 KUT-P-b5-A3T-01
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ToKku cTopoHbl 1 Bceraa noAkAto4YeHbl K cTopoHe BH TpaHcdopmaTopa, TOKM CTOPOHbI 2 K CTOPOHE
HH 1 TpaHcdopmaTtopa. Ana peannsaumnm 3amTbl OLLMHOBKN BO3MOXHO NOAK/IOYEHME TOKOB CTOPOHbI 3
n cTOpOHbI 4 K cTopoHe BH TpaHchopmaTopa (nporpammHuble Katoum «Ct. 3 K 1. BH A3T», «CT. 4 K cT. BH
[3T»)., TOoKOB cTOpOHbI 3 1 4 K ctopoHe HH 2 TpaHcdopmaTopa (nporpammHbie Kaoum «CT. 3 K cT. HH 2
O3T» n «Ct. 4 kK cT. HH 2 A3T»).).

Bo3moOXHO nogKntoyeHMe TOKOB 060N M3 CTOPOH K OLWMHOBKE (MPOrpammHbie Katouu
«Ct. 1(2,3,4) A30»).

Tabnanua ¢ NporpammHbIMK KAOYAMMK, KOTOpble HeobxoAMMO BBECTM A5 Pa3HbIX BAapPUAHTOB
npMMeHeHUA npuseaeHa Ha pucyHke 1.1.

Tabnunua 1.1 — MporpaMmHbie KNoYM g8 PasHbIX BAPUAHTOB NPUMEHEHUA YCTPOMCTBA

MporpammHbIi KoY a) 6) B) r) a) e) ) 3)
Cr.3Kcr. BHAO3T O O 4] O O O O O
Cr.4Kkcrt. BH O3T O O O O O O 4] O
Cr.3KcT. HH 2 A3T O O O O 4] ™ 4] 4]
Cr.4Kkct. HH 2 O3T O O O O O O O 4]
Cr.1k 430 O M O O O O O O
Cr.2k 430 O O O %} O O O O
Cr.3kA30 O %} O %} O O O O
Cr. 4k 430 O %} O %} O O O O
QBH
[ ]
8:; P
 — — ez
T P e
. I
%:: T e 3

8:: X227}

)
o s <>\A2

(X229}
<iB2
!
g: K2z

<ic2

T

|

|
;

QHH []

a) ABYXOBMOTOYHbI TpaHchopmaTop
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6) ABYXOOMOTOYHbIM TpaHCchOpPMaTOp M OWMHOBKa BH

T

TT

X221
I1A1
—@3
X22:3
1B1
¢ (X22:4

QBH

T

QHH []

B) ABYXOOMOTOYHbIN TpaHCchopmaTop M owMHOBKA BH B 30He cunoBoro TpaHcdopmatopa
PucyHOK 1.2 — YNpoOLLEHHbIE CXEMbI NOAK/OYEHMNA YCTPONCTBA
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2 TEXHUYECKUE XAPAKTEPUCTUKU

2.1 OyHKUMM 3aLMT, aBTOMATUKUN U CUTHANIU3aLUN

2.1.1 OcHOBHble GYHKUUM 33aWMT, aBTOMATUKU U CUTHANM3aLUKM, BbIMOJIHAEMbIE YCTPONCTBOM

npueeaeHsl B Tabaunue 2.1.

Tabnnua 2.1 — OcHoBHbIE GYHKLMM 3aLLUT, aBTOMATUKU U CUTHANM3aLUK

HanmeHoBaHne GyHKUUM Kog ANSI MyHKT P21

OnddepeHumnanbHan 3awmTa TpaHchopmaTopa 87T 3.2
OnddepeHunanbHas 3amTa OLWMHOBKK, peakTopa 87B 34
la30Bas 3awWwmTbl TPaHCchopmaTopa u PMH 63 3.6
MaKcMmanbHaa TOKOBaA 3aWmTa, 2 CTyNeHun 51 3.7
YckopeHne MT3 - 3.8
BAoKMpOBKa 3aWMT Npy 6POCKe TOKa HaMarHM4YMBaHUA 68 3.9
TokoBada otceyka HH 50 3.10
MakcrmanbHaa Tokosas 3awmTa HH 51 3.10
3awmTa OT AYroBbIX 3aMblKaHUIN AFD 3.11
YCTPOMCTBO pe3epBMpoOBaHMA OTKA3a BbIK/OYaTe A 50BF 3.12
3awmTa oT neperpysKku 51 3.14
bnokuposka PIMH - 3.16
MycK aBTOMaTUKN OXNaxaeHnaA - 3.17
[unarHocTuKa uenem Toka - 3.3,35
ABapuiiHaa cMrHaamnsauma - 315
MpeaynpeantenbHaa cCUrHaansaumsa -

2.2 OCHOBHble TeXHUYECKUE XapaKTEPUCTUKM YCTPOIICTBA

2.2.1 OCHOBHble TEXHMYECKME XaPaAKTEPUCTMKU YCTPOMCTBA
MoapobHble TEXHUYECKME XapPaKTEPUCTUKM NpmnBeaeHbl B8 TPBH.656122.001 P3.

Tabnnua 2.2 — OCHOBHbIE TEXHWUYECKNE XapPaKTEPUCTUKM

npueeaeHbl B Tabauue 2.2.

HavmeHoBaHMe napameTpa

3HayeHue

OnepaTtuBHOE NUTaHUe

TN oNepaTMBHOro ToKa MepemeHHbIH, FIOCTOiIHHbIVI
BbIMPAMIEHHbIN
[Jvana3oH HanpAaXXeHua nuTaHusa, B 85-264
U3mepuTenbHbie aHaNOroBble BXOAbI
KoanyectBo M3mepuUTeNbHbIX KaHa/I0B TOKa 12
[Jnana3oH KOHTPOMPYEMbIX 3HAYEHMI KaHANOB TOKa, A 0,25 -250,00
AuvckpeTHble BXxoapbl
KoanyectBo ANCKPETHbIX BXO40B 48

U UMNYZIbCOM peXKeKUunun ToKa

AVCKpeTHble BXOAbl NOCTOAHHOIO TOKa € HOMUHANbHbIM HaNpPAXKeHunem 220B

1)

3HauyeHune HanpaxKeHns cpabaTbiBaHuA, B

OT1158 oo 170

3HauyeHue HanpaKeHna Bo3BpaTa, B

OT1132 pno 154

MUWHUManbHaA ANUTENbHOCTb CUrHANa, Mc, He 6onee 5
[ononHuTenbHasa NporpaMmHo-peryanpyemas 3ageprKka cpabartbiBaHna, Mc 0-30
CpabaTbiBaHMe NpKn 06paTHOM NOAAPHOCTU Het

KWUT-P-B5-43T-01
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MpopgonxeHne Tabanubi 2.2

HanvmeHoBaHue napameTpa

3HayeHue

¥ UMNYNbCOM peXeKuum Toka

YHuBepcanbHble AUCKPETHbIE BXOAbl C HOMUHANbHbIM HanpsaXeHnem 220 B

3Ha4yeHue HanpAaxXeHunA Cpa6aTbIBaHVIF| Ha nepemeHHOM W MNOCTOAHHOM
onepaTMBHOM TOKe, B

Ot 150 po 170

3Ha4yeHue HanpAXeHnA BO3BPaTa Ha NnepemMeHHOM onepaTtuBHOM TOKeE, B

O1 100 go 130

3Ha4yeHue HanpAaXeHnA BO3BpPaTa Ha NOCTOAHHOM OMNepaTUuBHOM TOKE, B

071102 po 112

MuHMMaNbHasA ANUTENbHOCTb CUTHaNa Ha NepeMeHHOM onepaTUBHOM TOKe,
McC, He bonee

25 npu HanpAaxeHnn 170 B
15 npu HanpaxxeHun 220 B

MuHMMaNbHasA ANUTENbHOCTb CUrHa1a Ha NOCTOAHHOM ONepaTUBHOM TOKe, MC,
He bonee

20 npu HanpAaxeHnn 170 B
15 npu HanpaxxeHun 220 B

JononHuTenbHas NporpaMmHo-peryanpyemas 3afeprKKa cpabartbiBaHUA, Mc

0-30

CpabaTbiBaHWe NpM 06paTHOM NOASPHOCTH

[a

¥ UMNYNIbCOM peXkeKLum Toka

YHuBepcanbHble AUCKPETHbIe BXO4bl C HOMUHA/IbHbIM HanpsaxeHuem 110 (100) B

3HayeHue HanpsaXeHWa cpabaTblBaHWA Ha NepemMeHHOM OnepaTMBHOM TOKe, B OTt70 no 78
3HayeHWe HanpaXeHns cpabaTbiBaHMA Ha NOCTOSTHHOM OMNepaTUBHOM TOKe, B OT1 74 po 82
3HayeHWe Hanpa*KeHuA BO3BpaTa HAa NepemMeHHOM onepaTUBHOM TOKe, B OT62 oo 69
3Ha4yeHWe Hanpa*KeHWA BO3BPaATa HA MOCTOAHHOM ONepaTMBHOM TOKe, B 0160 go 68

MuHMMaNbHaA ANUTENbHOCTb CUTHaNa Ha NepeMeHHOM OonepaTUBHOM TOKe,
Mc, He bonee

25 npwu HanpaxeHnn 77 B
20 npn HanpaxeHnn 100 B

MuHMMaNbHaA ANUTENbHOCTb CUrHaNa Ha NOCTOAHHOM ONepaTUBHOM TOKe, MC,
He bonee

25 npwu HanpaxeHnn 80 B
15 npu HanpsaxeHnn 110 B

JononHuTtenbHaa NporpaMmHO-perynpyemas 3ageprkka cpabartbiBaHUsA, MC 0-30

CpabaTbiBaHWe Npy 06paTHOM NONSPHOCTH Oa
[OuckpeTHble BbiIXoabl

Konnuectso AUCKPETHbIX BbIXOA0B 35

Bpemsa cpabaTbiBaHUs, Mc, He bonee 5

Hanpsa»keHne kommyTauuu, B 5-264

KommyTaumoHHas cnocobHOCTb KOHTAKTOB pese NPy 3aMblKaHUU HArpysku B
Lensax NoCTOAHHOro ToKa HanpsxkeHnem 220 B, He 6onee

40 A B TeyeHue 30 mc
30 A B TeyeHune 200 mc
15 A B TeueHune 300 mc
10 AB TeueHne 1 c
8 A gantenbHoO

KommyTaumMoHHaA CNOCOBHOCTb KOHTAKTOB pene npn pasmblKaHUN aKTUBHO-

bonee

WHAYKTUBHOMW Harpysku ¢ noctosiHHol BpemeHn L/R He 6onee 50 mc B uenax 0,25A
NOCTOAHHOrO TOKa Hanps»keHnem 220 B, He 6osnee

KommyTaumoHHas cnocobHOCTb KOHTAKTOB pene npu  3aMblKaHUKU WU

pa3MbIKaHUM HArpy3Kku B LLEeNAX NepeMeHHOro Toka HanpsaxkeHnem 220 B, He 8A

UHTepdeiicbl cBA3M C yCcTpoiicTBOM

Tun nHTepdeica cesasm ¢ nporpammHbim Komnaekcom «KIT.Connect»

RS-485 (pasbem X32), USB

Tun nntepdeica cesasm c ACY

RS-485 (pa3zbem X33)

MpoToKkoabl Nnepeaayn gaHHbIX B ACY

ModBus-RTU,
M3K 60870-5-101-2006
M3K 60870-5-103-2005

Cu HXPOHU3aUuunA BpemeHun

Tun nHTepodeiica

RS-485 (pasbem X31)

Cnocob cMHXpOHM3aLMUK

1PPS

UHTtepdeiicbl ceasu Ethernet

Tun nntepdeica cesasm c ACY

Ethernet 100BASE-TX

KUT-P-b5-A3T-01
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(pa3bembi X34, X35)
MpoToKobl Nepeaaun AaHHbix B ACY ModBus-TCP,

M3K 60870-5-104-2004

BcTpoeHHOe nporpammHoe obecneyeHue
CobcTBeHHOE Bpems cpabaTbiBaHMA MYCKOBbLIX OPraHoB Mo TOKY, Mc, He 6onee 25

Bpemsa Bo3BpaTa NyCKOBbIX OPraHOB Mo TOKY, MC, He Bonee 25

MuHUManbHO Heobxogumoe Bpems A0 HacblweHua TT pgns obecneyeHus
npasuabHoM pabotbl 3T n A3LL, mc
U Tun AMCKPETHbIX BXOA0B 3aBMCUT OT MCMONHEHUA yCTpoicTsa (cm. Tabaunuy 1)

4
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2.3 OyHKUMOHANbHDbIE XapaKTEPUCTUKMU YCTPOMCTBA

2.3.1 Cxema nogKntoveHms

2.3.1.1 Ha pucyHKe 2.1 npuBeaeHa cxema NoAKAOYEHMA YCTPOMCTBA.
JOucKkpeTHble BXxoabl

AHanorosble BXoapl
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,ﬂ,MCerTHbIe BbIXOAbl, NMNTaHUNE
PucyHok 2.1 a) — Cxema NoAKIo4YeHNA YCTPOMCTBA
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AnckpeTHbie Bxoabl

PucyHok 2.1 6) — Cxema NoAKNOYEHMA YCTPOMCTBA

X41 X43 X45

1 [B13 Bxoa 1 | OH— AB22 Bxoa 1| o— [B31 Bxopg,
2] -/=220(110) B 2 mi /=220 (110) B 2 u—>>——‘ -/= 220 (110) B
T [B14 Bxop 3|o» | AB23 Bxoa 3|\o» [B32 Bxop,
4| [1B15 Bxoa 4|o» e [B24Bxoa 4|o» [ +| AB33Bxoa
? [B16 Bxopg, 5| 0»— AB25 Bxog, 5|o»—A [B34 Bxopg,

6 [AB17 Bxog 6 |O»—r AB26 Bxoa 6 |O»— [B35 Bxog,
7 [B18 Bxoa 7| O»—— AB27 Bxoa 7 |01 [B36 Bxog,
8| -/~ 220(110) B 8| -/~ 220(110) B 8 |o» -/~ 220(110) B
9| AB1913T1 9 |o»— [B28 Bxoa 9 |o»—1 AB37 Bxog
E AB20T13T2 10| Cor—— AB29 Bxopg, 10|o»—o [B38 Bxog,
H AB21 3 PMH 11| O— B30 Bxog, 11\ o— B39 Bxog
E -/~ 220(110) B 12|05 -/=220(110) B 12| -/=220(110)B

) xa7
// 1]o» [ | AB40Bxoa
/ / 2| o -/~ 220(110) B
// 3|\o»— [B41 Bxop,
/ 4 |\ o [B42 Bxopg,
5|o» [ [B43 Bxog,
6 |o»—{  —e| [B44 Bxog
7 |o»>—  —e | [OB45 Bxopg
5| 8 |o5——1| -/~ 220(110) B
X, A Tlg T a“' E@ “ 9 |o»—T | IB46 Bxog
s g Sl \Fg s_ Lg : 10|o» [ ¢ | 1BA7 Bxog
2 ] o C g Wg\‘w % ‘ E:% 11| o»—  —e | [1B48 Bxog
Ll o o ’HQ op 55% 12|o»—— | -/~220(110)B
¢ e 9 ) Lo noR om | 1645
5 ) Lo 153 [ =
6 U8 g Lo -2 , X48
g %* . % e 1 1|0 K30 Bbixog,
‘ 9 i Eg 2 w>——‘
- g ; J; é% 3o g ‘ K31 Bbixos
39 'Dg, 19 4|0
< ‘? R 5 0% -~ K32 Bbixop,
il ugﬂl:ﬂl
kNS el 1 6 | O
% 1} ; 7 | oo—— K33 Bbixog,
4 8 |-
@ \ 9 |0y
\\\ 10| o
11 m>—/} K34 Bbixog,
/ 12| op—— K35 Bbixop,
X42 / X44 X46

1 |[»—+—" K12 Bbixoa 1| K18 Bbixoa 1|op— K24 Bbixog,

2 |o» T 2 |o» T 2 | o» T

3|1 K13 Bbixog 3| o1 K19 Bbixoa 3| o—"" K25 Bbixop,

4 C%F;‘ 4 Q%F;I 4 57/——‘

5 |co—1— K14 Bbixoa, 5 | oo g—" K20 Bbixog 5| on——r"" K26 Bbixog,

6 ::%,F;‘ 6 Z'HF;‘ 6 G%>——‘

7 |o»1—-" K15 Bbixoa 7 | oo—1+— K21 Bbixoa 7 | o K27 Bbixog,

8 |o» ~\L—+ 8 |o» \—+ 8 |o» \\?

9 |o» 9 |o» 9 |o»

10| ooy 10| o 10| =

11| cH——r" K16 Beixog, 11| oo—— K22 Bbixog, 11| oH—— K28 Bbixog,

12| — K17 Bbixoa 12| 5» — K23 Bbixoa 12| O» - K29 Bbixog,

LVcKpeTHble BbIXoAbl

KUT-P-b5-A3T-01
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2.3.2 AHanorosble BXoAbl

2.3.2.1 B tabnnue 2.3 npuBeneH nepeyeHb aHaIoroBbiX BXOA40B YCTPOMUCTBA.

Tabnuua 2.3 — AHanoroBsble BXoAbl

HanmeHoBaHue
Jdunana3oH nsmepeHus ®PyHKUMOHANbHOE Ha3HaYeHue
aHanoroBoro BxoA4a
A1 Tok ¢a3bl A cTopoHbI 1
IB1 Tok ¢a3bl B cTopoHbl 1
IC1 Tok ¢a3sbl C cTopoHbI 1
IA2 Tok ¢a3bl A CTOPOHbLI 2
B2 Tok ¢asbl B cTOpOHbI 2
IC2 Tok ¢a3bl C CTOPOHbI 2
IA3 0,25-250,00A Tok ¢asbl A cTOpoHbI 3
IB3 Tok ¢asbl B cTopoHbI 3
IC3 Tok ¢asbl C CTOpOHbI 3
IA4 Tok ¢asbl A cTOpOHbI 4
B4 Tok ¢asbl B cTopoHbl 4
IC4 Tok ¢asbl C cTopoHbI 4

2.3.3 AncKpeTHble BXOAbl N BbIXOAbl

2.3.3.1 B tabnuuax 2.4 u 2.5 npmuBeaeHbl COCTaB AMUCKPETHbIX BXOAOB M BbIXOAOB YCTPOMCTBA

COOTBETCTBEHHO. PYHKUMOHANbHOE Ha3HaYeHWe AUCKPETHbIX BXOOO0B M BbIXOAOB, UX HaMMEHOBaHMA
BbIMOJIHEHbI HA 3aBOAE-U3rOoTOBUTE/NE YCTPOWCTBA U NPU HEobXOAMMOCTM MOFYT BbiTb M3MEHEHbI C

nomolLubto nporpammHoro komnaekca «KIT.Connect».

Tabnnua 2.4 — JucKpeTHble BXOAbI

HammeHoBaHue
OVCKPETHOro BXxoaa

CDyHKLI,MOHa}'IbHOE Ha3Ha4yeHune

MoAKAOYEH K IorMYecKomy
BXo4y

[B1 Bxog, HasHayaemblil AUCKPETHbIN BXOS, -
[B2 Bxog, Ha3Hauyaemblit AUCKPETHbIN BXOS, -
[B3 Bxog, HasHayaemblil AUCKPETHbIN BXOS, -
B4 Bxog, HasHayaemblil AUCKPETHbIN BXOS, -
[B5 Bxog, HasHayaemblit AUCKPETHbIN BXOS, -
[B6 Bxog, HasHayaemblil AUCKPETHbIN BXOS, -
[B7 Bxog, HasHayaemblit AUCKPETHbIN BXOS, -
[B8 Bxog, HasHayaemblil AUCKPETHbIN BXOS, -
B9 Bxog, HasHayaemblil AUCKPETHbIN BXOS, -
[0B10 Bxogp, HasHauaemblit AUCKPETHbIN BXOS, -
[0B11 Bxogp HasHauaemblit AUCKPETHbIN BXOS, -
[0B12 Bxop, HasHauaemblit AUCKPETHbIN BXOS, -
[0B13 Bxop HasHauaemblit AUCKPETHbIN BXOS, -
13 KUT-P-B5-43T-01
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MpogonxeHne Tabnnubl 2.4

HanmeHoBaHue MoAKNOYEH K NOTMYEeCcKoMyY
@OyYyHKUMOHANbHOE Ha3HaYeHne
OVCKPETHOro BXxoaa BXxoay
[B14 Bxoa HasHauaemblit AUCKPETHbIN BXOA, -
[B15 Bxoa HasHauaemblit AUCKPETHBbIN BXOA, -
[B16 Bxoa HasHauaemblit AUCKPETHBbIN BXOA, -
[B17 Bxoa HasHauaemblit AUCKPETHBbIN BXOA, -
[B18 Bxoa HasHauaemblit AUCKPETHbIN BXOA, -
B19 3T 1 CpabaTtbiBaHWe nepsoWi cTyneHn 3 371
TpaHcdopmaTopa
[1B20 13T 2 CpabatbiBaHWe BTOpOM cTyneHu 3 [372
TpaHcdopmaTopa
AB21 13 PMH CpabatbiBaHue '3 PMH M3 PMH
[B22 Bxoa HasHauaemblit AUCKPETHBbIN BXOA, -
[B23 Bxoa Ha3Hauyaemblii ANCKPETHbIN BXOA, -
[B24 Bxoa Ha3Hauyaemblii ANCKPETHbIN BXOA, -
[B25 Bxoa Ha3Hauyaemblii ANCKPETHbIN BXOA, -
[B26 Bxoa Ha3Hauyaemblii ANCKPETHbIN BXOA, -
[0B27 Bxop, HasHavaemblil SUCKPETHbIN BXOS, -
[0B28 Bxop, HasHayaemblil SUCKPETHbIN BXOS, -
[0B29 Bxop, HasHavaemblil SUCKPETHbIN BXOS, -
[0B30 Bxop, HasHayaemblil SUCKPETHbIN BXOS, -
[0B31 Bxop, HasHavaemblil SUCKPETHbIN BXOS, -
[0B32 Bxop, HasHayaemblil SUCKPETHbIN BXOS, -
B33 Bxop, HasHayaemblil SUCKPETHbIN BXOS, -
B34 Bxop, HasHauyaemblil ANCKPETHbIN BXOA, -
B35 Bxop, HasHayaemblil SUCKPETHbIN BXOS, -
[B36 Bxop, HasHayaemblil SUCKPETHbIN BXOS, -
[OB37 Bxop, HasHayaemblil SUCKPETHbIN BXOS, -
[B38 Bxop, HasHayaemblil SUCKPETHbIN BXOS, -
[0B39 Bxop, HasHayaemblil SUCKPETHbIN BXOS, -
[0B40 Bxop, HasHayaemblil SUCKPETHbIN BXOS, -
[0B41 Bxop, HasHayaemblil SUCKPETHbIN BXOS, -
[0B42 Bxop, HasHayaemblil SUCKPETHbIN BXOS, -
[B43 Bxop, Ha3Hauyaemblii ANCKPETHbIN BXOA, -
[0B44 Bxoa Ha3Hauyaemblii ANCKPETHbIN BXOA, -
[B45 Bxoa Ha3Hauyaemblii ANCKPETHbIN BXOA, -
[B46 Bxop, Ha3Hauyaemblii ANCKPETHbIN BXOA, -
[0B47 Bxoa Ha3Hauyaemblii ANCKPETHbIN BXOA, -
[B48 Bxop, Ha3Hauyaemblii ANCKPETHbIN BXOA, -

Tabnnua 2.5 — JMcKpeTHble BbIXoAbl

HavmeHoBaHue MoaKNoYeH K normyeckomy
[ACKDETHOTO BbIXOAa ®DyYHKUMOHANbHOE Ha3HauyeHne BLIXOAY
K1 Bbixog HasHayaemblit AUCKPETHbIM BbIXOL, -
K2 Bbixoa, Ha3Hauyaemblii ANCKPETHbIN BbIXOA, -
K3 Bbixoa, Ha3Hauyaemblii ANCKPETHbIN BbIXOA, -
K4 MpepynpexgeHne | MNpegynpeanTtenbHaa cMrHannsauma MpeaynpexageHne
K5 OTkas? OTKas ycTpolicTBa OTKas KUT
K6 Bbixoa, Ha3Hauyaemblii ANCKPETHbIN BbIXOA, -

KWUT-P-B5-43T-01
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MpopgonxeHne Tabanubl 2.5

HanmeHoBaHue MoAKNOYEH K NOrMYeCcKoMy
@OyHKUMOHANbHOE Ha3HauYeHne
OVCKPETHOro BXoaa BXo4y
K7 Bbixog, HasHayaemblit AUCKPETHbIM BbIXOA, -
K8 Bbixoa, HasHayaemblit AUCKPETHbIM BbIXOA, -
K9 Bbixoa, HasHayaemblit AUCKPETHbIM BbIXOA, -
K10 Bbixog, HasHayaemblit AUCKPETHbIM BbIXOA, -
K11 Bbixog, HasHayaemblit AUCKPETHbIM BbIXOA, -
K12 Bbixog, HasHayaemblit AUCKPETHbIM BbIXOA, -
K13 Bbixog, HasHayaemblit AUCKPETHbIM BbIXOA, -
K14 Bbixog, HasHayaemblit AUCKPETHbIM BbIXOA, -
K15 Bbixog, HasHayaemblit AUCKPETHbIM BbIXOA, -
K16 Bbixog, HasHayaemblit AUCKPETHbIM BbIXOA, -
K17 Bbixog, HasHauyaemblii ANCKPETHbIN BbIXOA, -
K18 Bbixoa HasHauyaemblii ANCKPETHbIN BbIXOA, -
K19 Bbixoa HasHauyaemblii ANCKPETHbIN BbIXOA, -
K20 Bbixog, HasHauyaemblii ANCKPETHbIN BbIXOA, -
K21 Bbixog HasHauyaemblii ANCKPETHbIN BbIXOA, -
K22 Bbixog HasHauyaemblii ANCKPETHbIN BbIXOA, -
K23 Bbixog HasHauyaemblii ANCKPETHbIN BbIXOA, -
K24 Bbixoga HasHauyaemblii ANCKPETHbIN BbIXOA, -
K25 Bbixoga HasHauyaemblii ANCKPETHbIN BbIXOA, -
K26 Bbixog HasHauyaemblii ANCKPETHbIN BbIXOA, -
K27 Bbixog HasHayaemblii ANCKPETHbIN BbIXOA, -
K28 Bbixoga HasHauyaemblii ANCKPETHbIN BbIXOA, -
K29 Bbixoga HasHauyaemblii ANCKPETHbIN BbIXOA, -
K30 Bbixoa HasHauyaemblii ANCKPETHbIN BbIXOA, -
K31 Bbixop, HasHayaemblil AUCKPETHbIM BbIXOA, -
K32 Bbixop, HasHayaemblil AUCKPETHbIM BbIXOA, -
K33 Bbixog, Ha3Hauyaemblli ANCKPETHbIN BbIXOA, -
K34 Bbixog, Ha3Hauyaemblli ANCKPETHbIN BbIXOA, -
K35 Bbixog, Ha3Hauyaemblli ANCKPETHbIN BbIXOA, -
1) HasHaueHue OUCKPETHOro BbIXo4a He U3SMEeHAEeTCA.

15
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3 ONUCAHUE GYHKLIUIA YCTPONCTBA

TPBH.656122.018-00.01 P31

3.1 Obwue cBegeHunn

B paHHOM pa3sgene npuMBOAMTCA oONUCaHMe QYHKUMA penerHor 3aluTbl, aBTOMATUKU W
CUrHaNM3auun.

Bce ¢dyHKUMOHaNbHbIE CXEMbI aNTOPUTMOB YCTPOMCTBA NPUBEAEHbI B NPUNOXKEHUM A.

Ona Bcex GYHKUMIA YCTPOMCTBA YCTAaBKM 3alMT, aBTOMATMKU M CUTHANM3aUMU NPUBEAEHbI BO
BTOPUYHbIX 3HAYEHUSAX.

3.2 AuddepeHuymanbHaa 3awmta TpaHchopmartopa (A3T) u guddepeHunanbHaa ToOKoBas
oTceuka (OTO)

3.2.1 dyHKUMOHanbHaA cxema anroputmos 3T u ATO npeacrasneHa Ha pucyHke 3.1,
HactpanBaemble napametpbl 3T 1 ATO npuseneHbl B Tabanue 3.1, BXOgHble U BbIXOAHbIE CUTHA/bI — B
Tabnuue 3.2.

Beog ATO
Ama| /1o ATo 1> &
o & ATo > | CpabatbiBatue ATO
IC anp| MAX ¢c3  ATO I> ’_( N v
r\'\ Bnok. ATO j
f dasza C
[ da3a B
®aza A >1
. Beog O3T p N
II//\\TA(:IS\)A ‘72 L A3TIA> - & Cpabartbisanve A3T
" TTopm A -
™55 13T laucp.vav.
A3T Kropm2
A3T Kropm3
‘|A£WI¢) --/-|no 3T 1A 2r> >1
2rr3  A3T 2r> Beisog M6 A3T
—oER 2 as
0.2 IHom
>1

[\.\‘ Bnok. A3T \}

~

PucyHok 3.1 — ®yHKUMOHaNbHaa cxema aaroputma 43T n 4TO

KUT-P-b5-A3T-01 16
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Tabnuua 3.1 — MapameTpsbl 43T u ATO

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | NU3SMEHEHUA
O6uwee

SHoM 1,0-63,0 10,0 0,1 HomuHanbHaA NoAHasA MOLHOCTb
TpaHcdopmaTtopa, MBA

Uniom BH 6,00 — 121,00 35,00 0,01 HomuHanbHOe nepBUYHOE 3HaYeHUA
HanpAXeHue cTopoHbl BH, KB

Uniom HH 1 1,00 — 40,00 10,50 0,01 HomuHanbHOe nepBuYHOE 3HaYeHUA
HanpAaxeHue ctopoHbl HH 1, KB

Uiom HH 2 1,00 — 40,00 10,50 0,01 HomuHanbHOe nepBuYHOE 3HaYeHUA
HanpAaXeHue cTopoHbl HH 2, KB

Cxema BH — Y 0-o W i Cxema coegmMHeHNA CTOpoHbl BH —
3Be3ja
Cxema coegmHeHnA cTopoHbl HH 1 —

Cxema HH1-Y O-™M O sBe3na

Mpynna HH 1 0;1;11 11 - Mpynna coeanHeHna HH 1
Cxema coegmHeHnA CTopoHbl HH 2 —

Cxema HH 2 -Y O-™M O sBe3ga

fpynna HH 2 0;1;11 11 - pynna coeanHeHuna HH 2

a3t

Beog A3T O-™M O - Beog 3T
YcTaBKa No HayabHOMY TOKY

03T lgnd.Hau. 0,20-1,50 0,30 0,01 cpabaTbisanna 13T, Hom
YcTaBKa no Ko3adPpUUMeHTy TOpMOKEHMUA

03T Ktopm2 0,00-0,50 0,20 0,01 BTOPOrO Y4aCTKa XapPaKTEPUCTUKN
TOpMmOrKeHua A3T
YcTaBKa no Ko3dPpUUMeHTy TOpMOKeHMUA

3T Ktopm3 0,30-1,20 0,50 0,01 TpeTbero y4acTKa XxapaKTepUCTUKU
TopMmorKeHua 3T

13T 2> 0,10-0,30 0,15 0,01 YcTaBKa 610KMPOBKM NO BTOPOIA
rapmoHuke 3T

BoiBog, b A3T Oo-™Mm O - BbiBOA NnepekpecTHol 6nokMpoBkM A3T

ATO

Beog ATO Oo-™M O - Beog ATO

aTo 1> 3,00 - 30,00 10,00 0,01 YcTaBKa no ToKy cpabatbiBaHma OTO,
HOM

17 KUT-P-B5-43T-01
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Tabnunua 3.2 — flornyeckme curHanbl 43T n 4TO

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CUrHana
no A3T IA>Y MyckoBoi opraH 43T no dase A
no A3t IB>Y MyckoBoi opraH 43T no ¢ase B
no A3t Ic>Y MyckoBoi opraH 3T no ¢ase C
no no A3TIA 2r>? MyckoBoi opraH 610kMpoBkM A3T no dase A
no A3TIB 2r>? MyckoBoi opraH 610kMpoBku A3T no ¢ase B
no A3TIC 2r>? MyckoBoit opraH 610kmMpoBkM A3T no dase C
no Ato 1>Y Myckosoit opraH AITO
«,\\ Bnok. A3T bnokmnposaHue A3T
Bnok. ATO bnoknposaHue ATO
Bbixos CpabatbiBaHue A3T CpabatbiBaHune A3T
CpabatbiBaHue ATO CpabaTbiBaHue ATO
Y KoadpduumeHT Bo3spaTa He meHee 0,93
2 KoadpduumeHT Bo3spaTa He MeHee 0,88

3.2.2 YCTPOWCTBO NpeaHa3HauyeHo As 3alnTbl TpaHCHOPMaTOPOB CO cxemamu coeamnHeHma Y/D-
11(1), Yu/D-11(1), Y/Y-0, D/D-0. [danee ANna KaxkA0W CXeMbl NpuBeAeHbl YCTaBKKU 3aLmUTbl U GOpMYbl,
Mo KOTOPbIM BbINOAHAETCA pacyeT AuddepeHLUnasbHOro TOKa U TOKa TOPMOMKEHMUA.
Cxema coeguHeHuUsA: Cxema coeauHeHuUA:

Y/D YH/D Y/D Yn/D
Fpynna coeguHeHuUA: 11 Fpynna coeaguHeHuA: 1
YcTaBKu:
Cxema BH-Y M Cxema BH-Y M
Cxema HH-Y [l Cxema HH -Y I:l
lpynna 11 Mpynna 1
Pacuet puddepeHumanbHbIX TOKOB:
| _ Tagn - lsen Ta (3.1) | _ Tagn - lcen Ta b (3.4)
Aane \/§ " liom e7BH luom et HH A \/§ " lhom srBH lhom er HH
Iy wro Ts e - Icam n Tg (3.2) Iy g [IYTRUNT Tg (3.5)
ane \/§ *lyom &7 BH IHOM 8T HH A \/§ *lyom T BH IHOM 8T HH
| _ Tcen - Taen Ic um (3.3) | _ Icen - lsen Ic un (3.6)
Cand \/§ * liom &7 BH liom et HH cand \/§ " luom srBH lhom 67 HH
PacuyeT TOKOB TOPMOKEHMUA:
In =l_ ( Tagh - I 8H + Ta i ) (3.7) In =3_ < Tagh - Ican + Ta b > (3.10)
M2 \/§'|H0M BT BH luom et HH P2 \/§'|H0M BT BH lhom er HH
Iy =1< Ts g - Ican N Tg > (3.8) Iy =E< Ts g - TaH N [rym > (3.11)
P2 \/§'|H0M 8T BH IHOM 8T HH P2 \/§'|H0M 8T BH IHOM 8T HH
I =1_ ( Icen - Taen N Ic ) (3.9) I =1. ( Tcgn - g e N Ic um ) (3.12)
ToPM 2 \/§'IH0M BT BH IHOM 8T HH TopM 2 \/§'IH0M BT BH IHOM BT HH

KWUT-P-B5-43T-01 18
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Cxema coeaunHeHUA:

&)

D/D
Y/Y
Fpynna coeanHeHuUA: 0 Fpynna coeguHeHuUA: 0
YcTaBKku:
Cxema BH-Y 4| Cxema BH-Y O
Cxema HH-Y | Cxema HH-Y O
lpynna 0 lpynna 0
Pacuet puddepeHumanbHbIX TOKOB:
e A BH + IA HH (3.13)
IHO_M 8T BH IHO_M 8T HH
o 2= |3 BH N I8 HH (3.14)
IHo_M BT BH IHO_M BT HH
e o= lc H n lc Hh (3.15)
IHOM BT BH IHOM BT HH
PacyeT TOKOB TOpPMOKEHMUA:
| _T < ABH [ | _AHH )
A =
Topm 2 IHO_M BT BH IHO_M BT HH
1 lg gH g HH (3.17)
IBTop:\A:_' +
2 IHo_M BT BH IHo_M BT HH
1 lc BH lc HH (3.18)
lc Topm= 5 +
2 IHOM BT BH IHOM BT HH

rae agu Is gy Ic g -BTOPMUHbIE 3HaYeHMA Ppa3HbIX TOKOB CTOPOHbI BH, A;
I 1t 18 HH» Ic HH -BTOPMYHbIE 3HAYEHMA Pa3HbIX TOKOB CTOPOHbI HH, A;
liom &1 8H — HOMWHA/IbHBIN BTOPUYHbI TOK CTOPOHbI BH, A;
liom 51 HH — HOMMWHANbHbI BTOPUYHbIW TOK CTOPOHbI HH, A.
HomnHanbHbie BTOPUYHbIE TOKK CTOPOHbI BH 1 HH paccumTtbiBatoTca no popmynam:

| _ Syom10° (3.19)
HOmM BT BH™
\/§'UH0M BH'KTp BH
Snom*10° (3.20)
IHOM BTHH™

\/§'UH0M HH'KTp HH
roe S,om — HOMMHANbHAA MOLWHOCTb TpaHchopmaTopa, MBA;

U,.om BH — HOMUHabHOE NepBUYHOE 3HAYEHUA HanNpAXeHWe CTOPOHbI BH, KB;

U, .om HH — HOMUHANIbHOE NePBUYHOE 3HAYEHNA HanpAXKeHne cTopoHbl HH, KB;

Krp 1 — KO3OOUUMEHT TpaHchopmaumm TT cTopoHbl BH;

Krp Hn — KO3 dMumeHT TpaHcdopmaumm TT cTopoHbl HH.

3.2.3 43T BbinOAHEHa C TopmoXKeHuem. [lpn yBenAMYeHMM TOKa, NpOTeKawuwero yepes

TpaHchopmaTop, yBenuuMBaeTca ycTaBKa cpabaTbiBaHua [3T. Xapaktepuctuka cpabatbiBaHua [A3T
npueeaeHa Ha pucyHke 3.2.
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PucyHoK 3.2 — XapakTepuctuKka cpabatbiBaHuna 3T

3.2.4 NpepycmoTpeHa BO3MOXHOCTb nodasHoi 610KkupoBkM [A3T No BTOPON rapmMoOHUKe
AnddepeHLmManbHOro Toka ANA NPeaoTBpalLeHmA cpabaTbiBaHUA NPy BPOCKe TOKAa HAMarHMYNBaHMA.

3.2.5 B ycTpoiicTBe NnpeaycMoTpeHa nepekpectHas 61oknposka 43T no BTOpoi rapmMOHUKe, Koraa
NPW ypoBHE BTOPOWM FAPMOHMKN Bblle yCTaBKKM XOTA bbl no ogHon dase, 61OKMPYOTCA BCe OCTaNbHble
¢dasbl. MepekpecTHaa 610KMPOBKA NPUMEHAETCA Ha CUNOBbIX TPaHCGOPMATOpax CO CXEMOM COoeAnHEHMUA
06MOTOK «3Be34a-TpeyrosibHUK». Ha ykazaHHOM TUne TpaHCPopMaTopoB 6POCOK TOKA HAMArHUYNBAHUA
no oaHoM u3 a3 xapakTepmsyeTca MasbiM COAepKaHNEM BTOPOM rapMOHUKU U AN NpesoTeBpaleHma
OTKa3a 6/1I0KMPOBKM NO BTOPOM rApMOHUKE HEOBXOAMMO NPUMEHEHNE NEPEKPECTHOMN BNOKMPOBKM.

Ha cunoBbix TpaHchopmaTopax CO CXeMon coeauMHeHMA OOMOTOK «3Be3pga-3Be3ga» U
«TPEYro/IbHUK-TPEeYroNibHMK» NepeKkpecTHyto 610KMPOBKY HEOBXOANMMO BbIBECTU.

3.2.6 ATO naBnsetca BcnomoraTenbHbim 3nemeHToB [13T M cpabaTbiBaeT npu MpeBbllLIEHUU
anododepeHumManbHbIM TOKOM YCTaBKM cpabaTbiBaHuMA.

3.3 KoHTponb usmeputenbHbix uenent Toka 43T (KUT)

3.3.1 ®dyHKuMoHanbHaa cxema KUT A3T npeactaBneHa Ha pucyHKke 3.3. HacTpauBaemble
napametpbl KUT A3T npmeegeHbl B Tabanye 3.3, BXOAHbIE U BbIXOAHbIE CUTHAbl — B Tabnuue 3.4.

~

[ Qaza C
daza B’
4 ®aza A 21
Tp. KUT Tep P
Beoa Tp. KLT HE b Cpabatbisanue Tp. KLT HO }
1A qndp][ A N & R L
1A TOPM B g Aniff TP KUT A
¢osTp. KUIT Ioudy Hay, _c
Tp. KUT Kropm2

‘\’\ Bnok. Tp. KUT HG J

PucyHok 3.3 — ®yHKUMOHaNbHaA cxema anroputma KUT A3T
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Tabnuua 3.3 — MapameTtpsbl KUT A3T

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | NU3SMEHEHUA
Bsog KUT no ToKy HebanaHca
Beog Tp. KUT HO O-™ 4] - anddepeHumanbHOM 3aWmThbI
TpaHchopmaTopa
YcTaBKa No HavyanbHOMY TOKY
Tp. KUT land.Hau. 0,10-0,50 0,20 0,01 cpabaTbisama KLT, Hom
Tp. KLIT Ktopm2 0,00 0,50 0,20 0,01 :(/ELT_?BKa Nno KO3pPULUNEHTY TOPMOKEHUA
Tp. KUT Tep 1,00 — 10,00 5,00 0,01 ZCTaBKa no BpemeHu cpabatbiBaHusa KUT,

Tabnuua 3.4 — Jlornyeckue curHansl KUT A3T

Tun HavmeHoBaHue o
KommeHTapum
cUrHana CUrHana
MO Tp. KUT landpA> Myckosoi opraH KU T HebanaHca no ¢ase A
no MNO Tp. KUT landB> MyckoBown opraH KUT HebanaHca no ¢pase B
MO Tp. KUT landC> Myckosoi opraH KUT HebanaHca no ¢ase C
«,\ Bnok. Tp. KUT HG BioknpoBaHuMe NpeaynpeanTenbHOM CUrHann3aumm HebanaHca
andodepeHumnanbHOro Toka TpaHchopmaTopa
no A3t IA> Myckosown opraH A3T no ¢ase A
Bxog | MO A3T IB> Myckosown opraH A3T no ¢ase B
no A3t ic> Myckosown opraH A3T no ¢ase C
Bbixog CpabatbiBaHue Tp. KUT | HencnpaBHOCTb M3MepUTE/IbHbIX Lienei Toka no HebanaHcy
HO andodepeHuUmnanbHOro Toka TpaHchopmaTopa

3.3.2 B ycTpoiictBe npeaycMoTpeHa CMrHanmsauma HebanaHca NpyM HEMCNPABHOCTU Lenewn TOKa.
MpM MCNONb30BaHMKU OAHHOFO aNropuTMa yCcTaBKa Mo HavanbHOMy TOKY cpabatbiBaHua 3T a3t wau
AO/MKHO BbITb 334aHO0 Honblue, Yem nNpegnonaraeMmoe 3HaYeHMe TOKa Harpy3o4yHOro pexmMma CMa0BOro
TpaHcdopmaTopa. B atom cnyvae npu obpbiBe ueneirt Toka cpabatbiBaHma O3T He npousonaget, C
BblAEPKKOW BpemeHu cpaboTaeT curHanmsaums.

3.4 AuddepeHumanbHana 3awmTa owmnHoBKM (430)

3.4.1 dyHKUMOHanbHaA cxema anroputmos 30 npeacraBneHa Ha pucyHke 3.4. HactpanBaemble
napameTpbl 430 npuseaeHbl B Tabaunue 3.5, BXogHble U BbIXOAHbIe CUTHaNbl — B Tabauue 3.6.

Paza C
( dPaza B
daza A)
Aao "% o 3o 1A> | & Beog 430  ——
1A Topm /,:;p/,,, A &
§53 130 Ipwdp.Hau. >
130 Ktopm -0
030 IHa4.Topm. - } CpabatbiBaHue 30
Id Y
‘ O30 IA Grnok. y L
g J
e, ‘ )
\\ g\‘ Bnok. 430 )

PucyHok 3.4 — ®yHKUMOHaNbHas cxema anroputma 30
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Tabaunua 3.5 — NapameTtpbl 430

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYAHUIO | U3SMEHEHUA
O6uwee
1130 IHom 5 10000 5 1 HoMWHaNbHbIN NEepPBUYHbIN TOK
OWMHOBKM, A
A30
Besog 430 O-™ O - Besopg 430
YcTagKa no Ha4yanbHOMY TOKY
030 |gnd.Hau. 0,20-1,50 0,30 0,01 cpabaTbisaka 130, HOM
[130 IHau.Topm. 1,00 — 2,00 1,00 0,01 | YCTaBKano Haa/bHomy ToKy
TopmoxKeHua 30, Hom
[130 Ktopm 0,20 1,20 0,50 0,01 YcTaBKa no KoadpPpuuMeHTy TOpMOKEHMUA
XapaKTepucTukm TopmoxxeHma 30
1130 T6n0k 0,10 = 2,00 0,50 0,01 YcTaBKa no BpemeHun 610kuposaHma 30
OT AEeTEeKTOpa HacbILLeHUsA

Tabnunua 3.6 — Jlornyeckume curHanbl 430

Tun HanmeHoBaHue .
KommeHTapui
CUrHana CUrHana
no A30 IA>Y Myckoso# opran 430 no ¢ase A
no no A3o0 I1B>Y Myckoso# opraH 430 no ¢ase B
no A3o Ic>Y Myckoso# opran 430 no ¢aze C
’\’\ bnok. 430 bnokmposaHue 30
CpabatbiBaHue 430 CpabaTtbiBanue 30
Bbixon 030 IA 610kK. Bnokumposka 30 no ¢ase A oT fEeTEKTOPA HACbILLEHUA
030 IB 6n10K. Bnokumposka 30 no ¢ase B oT geTekTOpa HacbIWeHUA
030 IC 6noK. Bnokumposka 30 no ¢ase C oT AeTeKTOpa HacbIWeHMWA

Y KoadpduumeHT Bozspata He meHee 0,93
2 KoadduumeHT Bo3spaTta He meHee 0,88

3.4.2 NpuHumn aenctensa audpdepeHunanbHOM 3aUTbl OCHOBAH HAa U3MEPEHNN TOKOB OLLMHOBKMU
CO CTOPOHbI BBOZA M CO CTOPOHbI HEWTPanu U cpaBHeHMU anddepeHUUanbHOro ToKa C YCTaBKOW.
OunddepeHumnanbHbI TOK paccunTbiBaeTcs No popmyne:

| _ In'KTpn
® and™
lom

rae |, - BTOpMUHble 3HaYeHna GpasHoro ToKa, A;
Kipn — KO3dPMUMEHT TpaHcdopmauumm TT co CTOPOHbLI BBOAZ;
liom — HOMWHANbHbIN NEPBUYHBI/ TOK OLUMHOBKM (ycTaBKa «Ow. [Hom), A.
3.4.3 430 BbiNOAHEHA C TopmoXeHuem. [lpu yBennMyeHUM TOKa, MpoTeKalowero uyepes
TpaHchopmaTop, yBenMuYMBaeTCcA YycTaBKa cpabaTtbiBaHua [30. XapakTtepuctuka cpabatbiBaHua O30
npuseaeHa Ha pucyHke 3.5.

(3.21)
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PucyHok 3.5 — XapakTepuctuka cpabatbiBaHus 30
3.4.4 ToK TOPMOKEHUA paccynTbiBaeTcsa No popmyne:

1 M
lo Topmzz'E

rae |, - BTopuuHble 3HaueHna GpasHoro ToKa, A;
Krp n — KO3 PMUMEHT TpaHcopmaumum TT cO CTOPOHbI BBOAS;
l;om — HOMUHANbHbIN NEPBUYHDBIM TOK OLUMHOBKM (ycTaBka «Ow. [Hom), A.

3.4.5 na npepotBpalleHua cpabatbiBaHma O30 npu HacbiWeHUU TpaHCHOPMATOPOB TOKa
nNpeaycMoTpPeH fOEeTEeKTOp HacbiweHMAa TpaHcPopmMaTopoB TOKa. [eTeKTop HacbiWeHuAa BblABAAET
NMoBbllWEHME TOKA TOPMOXEHWA [0 BeAnudMHbl 1,5 HOM npu  OOQHOBPEMEHHOM  OTCYTCTBUM
anododepeHumanbHoro Toka (meHbwe 0,5 Hom) u 6nokupyer A30 Ha 0,5 ceKyHgbl. MuUHUManbHO
Heobxogmmoe Bpems A0 HacbiweHua TT ana obecnevyeHma npasuabHom paboTsl 30 - 4 mc.

3.4.6 Bpems cpabaTbiBaHua 30 npu nepexoae BHewHero K3 Bo BHyTPeHHee B YC/I0BUSAX HANNYUNSA
HacblweHus TT He 6onee 50 mc.

(3.22)

In'KTpn
|

HOM

3.5 KoHTponb usmeputenbHbix uenen Toka 430 (KUT)

3.5.1 ®dyHKuMoHanbHaa cxema KUT O30 npeacrtaBneHa Ha pucyHke 3.6. HacTpamBaemble
napameTpbl KUT 30 npusegeHbl B Tabanue 3.7, BXOAHbIE U BbIXOAHbIE CUTHaNbl — B Tabaumue 3.8.

( ®aza C)
[ daza B
®aza A >1
Ow. KUT ‘Tcp -
Beog Ow. KUT H6 [ CpabBarbieanme Ow. KUT Hﬁ]
Aandl /10 Ow. KUT lauh> & L
£3 Ow. KUT 1> -
B

f\’g\" Brok. Ow. KUT HG}

PucyHoK 3.6 — dyHKUMOHaNbHas cxema anroputma KUT 430
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Tabnnua 3.7 — MNapameTtpsbl KUT 430

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYAHUIO | U3SMEHEHUA
Beog KUT no Toky HebanaHca
Baoa Ow. KUT HO O-¥ & anddepeHuManbHOM 3aLLmTbl OLLMHOBKM
Ow. KUT I> 0,05 — 1,00 0,20 0,01 YcTaBKa no ToKy cpabatbiBaHms KUT
OLUMHOBKU, HOM
Ow. KLIT Tep 1,00 - 10,00 5,00 0,01 ZCTaBKa no BpemeHu cpabatbiBaHmsa KUT,

Tabnunua 3.8 — Jlornyeckume curHanbl KUT 430

Tun HanmeHoBaHue .
KommeHTapum

CUTHanNa CUTHanNa
MO Ow. KUT landpA> Myckooi opraH KLT HebanaHca no ¢asze A

no MO Ow. KUT lgndpB> Myckosoi opraH KUT HebanaHca no ¢pase B
MO Ow. KUT landpC> Myckosoi opraH KUT HebanaHca no ¢ase C

«,\ Brok. Ow. KLIT HE BroknposaHue NpegynpeanTenbHON cUrHanmsaumm HebanaHca

anddepeHLmnanbHOro TOKa OLIMHOBKM
CpabaTtbiBaHue Owl. HeuncnpaBHOCTb M3MepUTE/IbHBIX Lenei Toka no HebanaHcy
Bbixog,

KUT HE anddepeHLmnanbHOro TOKa OLLMHOBKMU

3.5.2 B ycTpoiicTBe NpesycMOTPeHa cUrHanm3auma HebanaHca Npu HEUCNPABHOCTM Lenen ToKa.
MpM MCNoNb30BaHMM AAHHONO aNropuTMa ycTaBKa No TOKy cpabatbiBaHua [30 f0MKHO 6ObiTb 334aHO
6osble, Yem Npesnosiaraemoe 3HaYeHWe TOKA HArpy3o4YHOro peXKMma OLWWHOBKM. B aTom cnyyae npw
obpbiBe LUeneit ToKa cpabatbiBaHuAa [30 He npou3onWaeT, C BblAEP)KKOW BpemeHu cpaboTtaert
CUrHanM3aums.

KWUT-P-B5-43T-01
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3.6 Nasosasn 3awumra (3)

3.6.1 dyHKUMOHaNbHaA cxema anroputma 3 npeacraBneHa Ha pucyHke 3.7. HactpauBaemble
napameTpbl 3 npuBeaeHb! B Tabaunue 3.9, BXxogHble 1 BbIXOAHbIE cUrHanbl — B Tabaunue 3.10.

CvrHanusauma 3T 1 W

CpabartbiaHue 3T 1 \

CurHanusauus 3T 2 \
J

s

CpabaTbiBaHue 3T 2 J

Curnanusauus '3 PIMNH \

N
Cpabatbisanune '3 PMH \
J

Onep. Tok '3 )

[“\" 3T 1 } &

f’\_‘ KW 3T 1 J— s KW Ha 6riok. T3T 1 51 L&
] R M »—C

['\’\‘ 3T 1 Ha oTkn. } 1 %

("'\‘ raT2 J &

\“’“ KN TT 2 } S KV Ha 6riok. 3T 2 =
R, 21 ]

e

[ﬂ\’g\" 3T 2 Ha curHan }

F’\‘ r3 PrH } &

f"\ KV 3 PMH } s KW Ha 6riok, I3 PMH 5

k C6poc cwmanwaauw@ R M 21

[\’Q\' '3 PMH Ha curHan } —

"\"" Onep. Tok '3 }

\/‘\’\‘ KM T3 }

PucyHok 3.7 — ®yHKUMOHANbHAA cxema aaroputma I3

Tabnnua 3.9 — MNapameTpsbl 3

KN T3

. /

HanmeHoBaHue Anana3oH 3Ha4yeHune no LWar .
KommeHTapun
YCTaBKM U3MeHeHunA YMOJIY4AHUIO | U3MEHEHMA
KW Ha 6n0K. 3T 1 O-™ O - Bsog KM Ha 6rokuposaHume 3T 1
KW Ha 6n0K. 3T 2 O-™M O - Bsog KM Ha 6nokmposaHue 3T 2
KW Ha 6n0K. 3
PI'II-Ta /IoK O-™ O - Bsog KM Ha 6hokmposaHue '3 PTH
25 KUT-P-B5-43T-01
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Tabnuua 3.10 — lornyeckme curHanbi 3

Tun HanmeHoBaHue o
KommeHTapum
CuUrHana CcuUrHana
M3T1 CpabaTbiBaHWe nepsol cTyneHu 3 TpaHchopmaTopa
372 CpabaTbiBaHWe BTOPOI cTyneHu '3 TpaHchopmaTopa
3 PMNH CpabatbiBaHue '3 PIH
CpabaTbiBaHWe pene KOHTPOAA U30NALMK Lenn nepson cTyneHu N3
KNUT3T1
TpaHcpopmaTopa
KU 13T 2 CpabaTbiBaHMe pesie KOHTPOA U30AALMK Lienn BTOPOW CTyneHu 3
» TpaHcpopmaTopa
X KW T3 PMH CpabaTbiBaHWe pene KoHTpons unsonaumm uenu '3 PrH
O606LeHHbIN cUrHan cpabaTbiBaHMA pene KOHTPOAS u3onsaumm uene N3
KNUT3
TpaHcdopmaTopa m PMH
3T 1 Ha oTKA. Mepesog 3 1 TpaHchOpMaTopa Ha OTKAKOUEHUE
3T 2 Ha curHan Mepesop '3 2 TpaHchOpMmaTopa Ha CUrHaN
'3 PIMH Ha curHan MNepesog 3 PMH Ha curHan
Onep. TOK 3 CurHan oTcyTCTBMA ONEpPaTUBHOrO TOKa B Lenax '3
Bxog | Cbpoc curHanumsaumm Cbpoc curHanmsaumm
CurHanmsauma 3T 1 CpabaTbiBaHWe nepBol cTyneHun 3 TpaHchopmaTopa Ha CUTHANN3aLMIO
CpabatbiBaHue 3T 1 CpabaTtbiBaHue nepBol cTyneHu 3 TpaHchopmaTopa Ha OTKAKOYEHME
Bbixo CurHanmsauyma 3T 2 CpabaTbiBaHWe BTOpOI cTyneHu '3 TpaHchopmaTopa Ha CUTHaANN3aLMIO
A CpabatbiBaHue 3T 2 CpabaTtbiBaHue BTOpOM CcTyneHu '3 TpaHchopmaTopa Ha OTKAKOYEHNE
CurHanmsauma '3 PMNH CpabatbiBaHue '3 PMH Ha curHanusaumio
CpabatbiBaHue 3 PMH | CpabatbiBaHue '3 PIH Ha oTK/lo4EeHME

3.6.2 B ycTpoicTBe peanM3oBaHa ra3oBas 3awmrta TpaHchopmaTtopa m PIH.
3.6.3 NepBaa cTyneHb
MpenycmoTpeH onepaTMBHbLIN NepeBos, NepBOM CTYNEHWN Ha OTK/IOYEeHMe TpaHCchopmaTopa.
3.6.4 Btopana cTyneHb ra3oBol 3aliuTbl TpaHchopmaTopa U rasosas 3awmrta PMH aencreytoT Ha
OTK/IOYEHMUE.
3.6.5 MpegycmoTpeH onepaTUBHbI NepeBoA CTyneHel ra3oBoi 3awWmnTbl TpaHchopmaTopa mn PIMNH
Ha CMrHaausaumio.
3.6.6 B ycTpoiicTBe NpeaycMOTPEHO NOAKAOYEHNE KOHTAKTOB pesie KOHTPOAA U30ALMKN Lenei
rasoBoM 3awWnTbl. KOHTaKTbl pene KOHTPOAA M301ALMM AEWUCTBYIOT Ha CUrHanusaumio. MpeaycmoTtpeH
nepesog Ha 610KMPOBaHMeE ra30BON 3aLUUTHI.

rasoBoM 3aLLUTHI

TpaHchopmaTopa [LeNCTBYeT Ha CUrHaAM3aum

lo.
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3.7 MakcMmanbHasa ToKoBas 3awuta (MT3)

3.7.1 dyHKUMOHanbHaA cxema aaroputma MT3 npegcrtaBneHa Ha pucyHKe 3.8. HactpamBaemble

napameTpbl MT3 npusegeHsbl B Tabanue 3.11, BXoAHble 1 BbIXOAHbIE CUrHAbI — B Tabanue 3.12.
$a3za C

( ®asza B >1
MT3 no ctﬁm. TOKam ? ®aza A
- MO MT3 1I1A>
IA BH V _ 21
& M3 1P { Bn. MT3 1 no 2 rapM.‘
{ Bbn. 2r. p.A ‘
MT3 no pa3sH. TokoB
s N
MO MT3 1 1AB> - &
IAB BH \/— omT3

4L Myck MT3 1
€9 MT31P gy MT3 1 no 2 rapM.FO _ &

\ Bn. 2r. ¢.AB Beog MT31| MT31Tcp

\.. / / t

L T ’—e 7>—‘:'—L CpabatkiBaHue MT3 1

C
p R
{’\'\ B Myck no U HH 1% &
L’V\ PIBHH1 | N
"\’\ ﬂBI‘IyCKHOUHH2} & MT31no OB U
11 =
| PMBHH2 e
<& |
.
f"\‘ Briok. MT31 |
MT3 no casH. Tokam
‘:Q B /- nowmT3 2> 21
& Myck MT3 2
:IC\:B?;I-: MAX &3 MT321> MT3 no pasH. TokoB r & ye
IBC BH \L ITIO MT8 2 In> Beog MT32| MT32Tcp N
UCABH|MAX 3 MT32I> | ’—9 B —[ CpabatbiBaHne MT3 2 §
40
"\." OB Myckno UHH 1 )7 &
% PMBHHT | 51
- | & -
Y 7B Mycno UHH 2 | 7. MT32nofBU
", \ .
Y PMBHH2 |
4 & T
(o ™
", ‘ Briok. MT32 |
L i‘ JTOK. )
PucyHok 3.8 — ®yHKUMOHaNbHaAA cxema anropnutma MT3
Tabnunua 3.11 — NMapameTpbl MT3
HavmeHoBaHue dnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKMU U3MeHeHuA YMOJIYQHUIO | U3MEHeHusA
O6wee
MT3 no ¢asH.
ToKaM ¢ O0-™ O - BBog paboTbl MT3 no ¢asHbIM TOKam
MT3 no pasH. 0-o O Bsog paboTbl MT3 no pasHocTu ¢pasHbIX
TOKOB - TOKOB
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MpogonxeHne Tabanubl 3.11

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYAHUIO | U3SMEHEHUA
CryneHb 1
Bsoa MT3 1 O- O - Beog MT3 1
MT3 11> 0,25 -250,00 5,00 0,01 YcTaBKa no ToKy cpabaTtbiBaHma MT3 1, A
MT3 1 Tcp 0,00 = 60,00 0,20 0,01 YcTaBKa no BpemeHu cpabaTbiBaHUA
MT3 1, c
MT31no AB U 7 ) Pabota MT3 1 c nyckom no AUCKpeTHOMY
L- = Bxoay «/[1B Myck no U»
bn. MT31no 2 7 i Beoa 6/10kmpoBkn MT3 1 no BTopom
rapm. 0- O rapMOHMKE TOKa
CtyneHb 2
Bsog MT3 2 O-™ O - Bsog MT3 2
MT3 2 I> 0,25 -250,00 5,00 0,01 YcTaBKa no ToKy cpabatbiBaHna MT3 2, A
YcTaBKa No BpemMeHm
MT3 2 Tcp 0,00 -60,00 0,20 0,01 cpabaTbiBama MT3 2, ¢
MT32no AB U 7 i PaboTta MT3 2 c nycKom no ANCKPeTHOMY
D- O Bxoay «/1B Myck no U»

Tabnunua 3.12 — lornyeckme curHansl MT3

Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana
Mo MT3 1 1A>Y Myckosol oprad MT3 1 no dase A
Mo mMmT3 1 IB>Y Myckosolt oprad MT3 1 no ¢ase B
no mT31I1c>Y Myckosowi opraH MT3 1 no ¢ase C
no no MT3 1 IAB>Y Myckoso opraH MT3 1 no pa3sHocTn pa3Hbix TOKOB AB

no mMT3 1 IBC>Y Myckosoi opraH MT3 1 no pasHocTn ¢pasHbix Tokos BC

Nno MT3 1 ICA>Y Myckoso opraH MT3 1 no pasHocTu pasHbix TokoB CA

no MT3 2 I¢p>Y Myckoso# opraH MT3 2 no makcumanbHoOMy U3 pa3HbIX TOKOB

no MT3 2 In>Y Myckoso# opraH MT3 2 no MakcMMaibHOM Pa3HOCTM $a3HbIX TOKOB
bnok. MT3 1 bnokmposaHme MT3 1

bnok. MT3 2 bnoknposaHme MT3 2

o OB Nyck no UHH 1 Myck MT3 no HanpaxeHutio HH 1

X OB Nyck no U HH 2 Myck MT3 no HanpaxeHuto HH 2

PMBHH 1 PINB BBOAHOrO BbiKAOYaTENA CTOPOHbLI HH 1
PTMB HH 2 PINB BBOAHOrO BbiKAOYaTENA CTOPOHBLI HH 2
bn. 2r. .A CurHan cpabatbiBaHWs 610KMPOBKM MT3 no BTOPOI rapmMoHMKe ToKa IA
bn.2r. ¢.B CurHan cpabatbiBaHWA 610KMPOBKM MT3 no BTOPOI rapmMmoHMKe ToKa IB

Bxoa bn. 2r. ¢.C CurHan cpabatbiBaHWA 610KMPOBKM MT3 no BTOpOI rapmoHuMKe Toka IC
bn. 2r. $.AB CurHan cpabatbiBaHWsa 610KMPOBKM MT3 no BTOpOI rapmoHMKe ToKa IAB
bn. 2r. $.BC CurHan cpabatbiBaHnA 610KMpPoBKM MT3 no BTOpOI rapmoHuKe Toka IBC
Bn. 2r. ¢.CA CurHan cpabatbiBaHWs 610KMPOBKM MT3 no BTOpOI rapmoHMKe ToKa ICA
Myck MT3 1 Myck MT3 1

Bbixog CpabaTbiBaHne MT3 1 CpabatbiBaHne MT3 1

Myck MT3 2 Myck MT3 2

CpabaTbiBaHne MT3 2 CpabatbiBaHne MT3 2

Y KosdpdpunumeHT Bo3spaTa He meHee 0,93
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3.7.2 B ycTtpoicTBe npeaycmoTtpeHa pabota MT3 no m3mepeHHbIM ¢asHbIM TOKam MAU MO
Pa3HOCTU pasHbIX TOKOB.

PaboTa no ua3mepeHHbIM ¢$asHbIM TOKaM MPUMEHAETCA B C/lyvyae paboTbl ceTM CTOPOHbl BH
TpaHchopmaTopa B peMMme C U30/IMPOBAHHOM UM KOMNEHCUPOBAHHOM HEUTPaNbIo.

Pabota no pasHOCTM ¢a3HbiXx TOKOB NpUMeHAeTcA B cayyae paboTbl cetu CTOpoHbl BH
TpaHchopmaTopa B pexkume ¢ 3PpPEeKTMBHO 3a3eMNIEHHOM HEUTPanbio. B gaHHOM peXume yCTpOMCTBO
paboTaeT No pPasHOCTM ¢a3HbIX TOKOB, YTO 3IKBMBAJIEHTHO COEAMHEHWUIOD TPAHCPOPMATOPOB TOKA B
«TPEYro/fibHUK». B yKazaHHOM peXKMme YCTPaHAETCA BAMAHME TOKOB Hy/NeBOM MOCNef0BaTe/IbHOCTH,
npoTeKarwmx Yepes 06MOTKM cunoBoro TpaHchopmaTopa Npu BHEWHUX ogHOda3HbIX K3.

3.7.3 NpepycMmoTpeHa BO3MOXKHOCTbIO 6/10KMPOBKKU nepBon cTyneHn MT3 1 (MT3 1) no sTopoi
rapMoHMKe ToKa (n. 3.9) gns npenoTspalLeHnsa cpabaTtbiBaHMA NPY BPOCKe TOKa HaMarHM4YMBaHMA.

3.7.4 Ons obeunx ctyneHeit MT3 npeaycMOTpPeHa BO3MOMKHOCTb MYCKa Mo HanpsaXKeHWUIo.

BBoa nycka no Ha3HaYaembIM BXOZaM OCYLLLECTBAAECTCA NPOrpammHbIMKU Katodamum «MT3 1 no B
U» n «kMT3 2 no 4B U», ona MT3 1 n MT3 2 cOOTBETCTBEHHO.

3.8 YcKkopeHue MT3 (YMT3)

3.8.1 dyHKUMOHaNbHaA cxema aaroputma YMT3 npepcrtasnieHa Ha pucyHKe 3.9. HactpamBaemble
napameTpbl YMT3 npuBeaeHbl B Tabaumue 3.13, BXogHble U BbIXOAHbIE CUTHanbl — B Tabaunue 3.14.

Beog YMT3 1c
R 3 iy &
{ A Pno Z T YMT3 Tcp N
\ Myck MT3 1 Ly ( CpabaTtbiBaHne YMT3
r\.g\' Brok. YMT3 V‘J
PucyHok 3.9 — dyHKUMOHaNbHAA cxema anroputma YMT3
Tabnunua 3.13 — NMapameTpbl YMT3
HanmeHoBaHue dnana3oH 3HayeHue no LWar o
KommeHTapui
YCTaBKM N3MeHeHuA YMOJYQHUIO | U3SMEHEHUA
Beog YMT3 O-™ O - Beog YMT3
YcTaBKa no BpemeHu cpabaTtbiBaHKS
YMT3 Tcp 0,00-1,00 0,10 0,01 YMT3, ¢
Tabnuua 3.14 — lornyeckme curHanol YMT3
Tun HanmeHoBaHue o
KommeHTapum
CUrHana CUrHana
» PMo Pene nonoxeHua BbIKAKOYATENA — OTKAOYEHO
X bnok. YMT3 bnokmposaHue YMT3
Bxog Myck MT3 1 Myck MT3 1
Bbixon | CpabaTtbiBaHMe YMT3 CpabatbiBaHne YMT3

3.8.2 YMT3 BBOAUTCA Ha 1 CEKYHAY NOC/e BKAOYEHUA BbIK/HOYATENA.
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3.9 BAOKMPOBKa NO BTOPOW rapMOHUKE

3.9.1 dyHKUMOHaANbHaA cxema aaropmtma 6/10KMPOBKM MO BTOPOM rapMOHUKE NpeacTaB/ieHa Ha
pucyHke 3.10. HactpanBaemble napameTpbl 610KMPOBKM NO BTOPON FrAPMOHMKE NpuBeaeHbl B Tabaunue
3.15, BXxOAHble 1 BbIXOAHbIE CUTrHanbl — B Tabauue 3.16.

. i dasa Q\
dasa B
>
[ ®a3za A ¢ 21
P & BeiBog M MT3
IA BH /| NOBn.2r.|1A2r> L
2r. (53 Bn.2r. 12r.> =
Ay - |M0Bn2. 025A | I — Bn. 2r. .A
53 0.25A r ]
\ <’ch . >
L =
A BH _/ |noBn2r. IA> { Bn.2r. B
(3 Bn.2r. 1> )
» L2
~ — Bn. 2r. .C
L dasbl CA
’ ®asbl BC S
( dasbl AB e 21
. ’ ) & Buisog M6 MT3
-f- >
ABpH |0 Bn.2r 1AB 2. N
2r. (S} Bn.2r. 12r> ¥ =1
_ 1 Bn. 2r. .AB
A8 BH = 22 Bn.2r. IAB>0.25 A : Hk
3 0.25A ]
Aavad >
2 Mo Bn.2r IAB:—|—< 21
IABBH =/ 2T - Bn. 2r. ¢.BC
L 3 Bn2r.l> | ¥
L L |2
ﬂ Bn. 2r. ¢.CA

PucyHok 3.10 — ®yHKUMOHAIbHAA CXeMa anroputma 6JJ0KMPOBKM MO BTOPOM rapMoHUKe

Tabnunua 3.15 — MNapameTpbl 610KMPOBKM MO BTOPOM rapMOHMKe

HanmeHoBaHue Awnana3oH 3Ha4yeHune no LWar .
KommeHTapun
YCTaBKM N3MeHeHMnA YMOJIYAHUIO | U3MEHEHMA
525 1255 0,10 -0,30 0,15 0,01 YcTaBKa No ypOBHIO BTOPOM rAPMOHUKMK B
TOKe, 0.e.
YcTaBKa No TOKy Npu KOTOPOM
bn.2r. 1> 0,25 -250,00 5,00 0,01 610KMpyeTcs 61OKMPOBKA NO BTOPOIA
rapmoHuke, A
Bbisoa, N6 MT3 O- O - BbiBOA, NepeKpecTHo 610KnMpoBkn MT3

Tabnvnua 3.16 — Jlornyeckue curHanbl 610KMPOBKU

No BTOPOW rapMOHUKe

Tun HavmeHoBaHue .
KommeHTapuun
CcuUrHana CcuUrHana

Mo bn.2r. 1A 2r.>Y MycKoBOM opraH NpPeBbILEHNS YPOBHS BTOPOM rapMOHUKK Nno ¢dase A
Nno 6n.2r. 1B 2r.>Y MycKoBOM opraH NpPeBbILEHNSA YPOBHS BTOPOK rapMOHMKK Mo ¢ase B
Nno bn.2r. IC 2r.>Y MycKoBOM opraH NPeBbILEHNSA YPOBHS BTOPOM rapMoHMKK o ¢ase C

no Nno 6n.2r. IAB 2r.> Y MycKoBOM OopraH NpeBbIEHNS YPOBHS BTOPOM rapMOHUKK Nno ¢ase AB
Nno ba.2r. IBC 2r.>Y MycKoBOM opraH NPeBbILEHNA YPOBHS BTOPOM rapMoHMKK no ¢ase BC
Nno 6n.2r. ICA 2r.> Y MycKoBOM opraH NpeBbIEHNS YPOBHA BTOPOM rapMoHUKK no ¢ase CA
Mo ba.2r. 1A>0.25 A? MyckoBoOM opraH npesblweHns TOKom ¢asbl A 3HaueHus 0,25 A

KWUT-P-B5-43T-01
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MpopgonxeHne Tabnnubl 3.16

Tun HavmeHoBaHue KommeHTapuii
CUrHana CcuUrHana
Mo bn.2r. 1B>0.25 A? MycKoBoW opraH nNpesblweHns TOkomM ¢asbl B 3HaueHns 0,25 A
Mo bn.2r. 1C>0.25 A? MyckoBoW opraH npesbiweHns Tokom ¢asbl C 3HayeHua 0,25 A

MO Bn.2r. IAB>0.25 A? | TlyckoBo#i opraH npeBbilueHna Tokom pa3 AB 3HaueHuna 0,25 A

Mo Bn.2r. IBC>0.25 A? MyckoBoi opraH npesbiweHns Tokom ¢as BC 3HaueHuns 0,25 A

MO Bn.2r. ICA>0.25 A? | MycKkoBoi opraH npesbilleHna Tokom da3 CA sHaueHns 0,25 A

MyckoBo# opraH npu cpabaTbiBaHMM KOTOPOro 610KMpyeTca 610KMPOBKA
no BTOPOW rapmoHuKe no dase A

Mo Bn.2r. IA>?

MyckoBol opraH npu cpabaTbiBaHMM KoToporo 6aoknpyeTca 610KMPOBKa

.2r. 1B>2 .
no MO bn.2r. 18 No BTOPOV rapMOHMKe no dase B

lMyckoBol opraH npu cpabaTbiBaHMM KoToporo 6aoknpyeTca 610KMPOBKa

Mo ba.2r. IC>? .
No BTOPOV rapMoHMKe no dase C

lMyckoBoli opraH npu cpabaTbiBaHMM KOTOoporo 6aokunpyeTtca 610KMpPOBKa

MO Bn.2r. IAB>? .
no BTOPOM rapMoHuKe no dase AB

lMyckoBol opraH npu cpabaTbiBaHMM KOTOoporo 6aokunpyeTtca 610KMpPOBKa

Mo Bn.2r. IBC>? .
no BTOPOM rapMoHuKe no pasze BC

lMyckoBol opraH npu cpabaTbiBaHMM KOTOporo 6aokupyeTtca 610KMpPOBKa

.2r. ICA>?
N0 ba.2r. ICA no BTOPOM rapmoHuke no ¢ase CA

bn. 2r. .A CurHan cpabatbiBaHWs 610KMPOBKM MT3 no BTOPOI rapmMoHMKe ToKa IA
bn. 2r. ¢.B CurHan cpabatbiBaHUsA 610KMPOBKM MT3 no BTOPOI rapmMoHMKe ToKa IB
Bbixoz, bn. 2r. ¢.C CurHan cpabatbiBaHUsA 610KMPOBKM MT3 no BTOpOI rapmoHuMKe ToKa IC
bn. 2r. .AB CurHan cpabatbiBaHWs 610KMPOBKM MT3 no BTOpOI rapmoHMKe ToKa IAB
bn. 2r. $.BC CurHan cpabatbiBaHWA 610KMpPoBKM MT3 no BTOpoOI rapmoHuKe Toka IBC
bn. 2r. $.CA CurHan cpabatbiBaHWs 610KMPOBKM MT3 no BTOpOI rapmoHMKe ToKa ICA

Y KoaddpunumeHT Bo3BpaTa He MeHee 0,88
2 KoadpduumeHT BozspaTta He meHee 0,93

3.9.2 MNycKkoBble opraHbl 6NOKMPOBKM MO BTOPON TFAaPMOHWMKE BbIMO/MHEHbI MO 3HAYEHUIo
OTHOLLEHWA BTOPOI rapMOHMKKN TOKa K NepBOi rapMoHuKe. MNpu NpesbilleHNN OTHOLLIEHNEM 3HAYEHMUS,
3a[aHHOrO YCTaBKOM, MPOUCXOAUT cpabaTbiBaHWE MYCKOBOro opraHa.

3.9.3 MpK nNpeBbIlIEHMM TOKOM 3HAYeHMA, 3a4aHHOro ycTtaBkon «ba.2r.I>», npepycmoTpeHo
6/10KMpoBaHNE BNOKMPOBKM NO BTOPOM rapMoHMKe. YKasaHHOoe HeobxoguMmo AnA npeaoTspalleHms
n3nuwWwHero 6nokMposBaHMAa MT3 No BTOPOI rapMOHUKE NPU YPOBHAX TOKa K3, Bbille YypOBHA TOKOB Mpu
H6pOCKe TOKa HaMarHUYMBaHMUA.

3.9.4 B ycTpoiicTBe npeaycmMoTpeHa nepekpectHasa 610KMPOBKa, Koraa npu ypoBHE BTOPOW
rapMOHUKM Bblllie YCTaBKM XOTA 6bl Mo oaHoM dase, 610KMpPYOTCA BCe ocTasbHble dasbl. MepekpecTHan
6/I0KMPOBKa NPUMEHAETCA Ha CUAOBbIX TpaHcHOpPMaTOpPax CO CXeMOWN coeguHeHUA OBMOTOK «3Be3aa-
TPeyro/ibHUK». Ha ykazaHHOM Tune TpaHCchopMaTopoB BPOCOK TOKA HAMArHWUYMBaHMA NO O4HOM U3 das
XapaKTepum3yeTcs MasibiM COAEPKaHNEM BTOPOM rapMOHUKM U ANA NPeAoTBPaLLEeHNs 0TKa3a 610KMPOBKU
No BTOPOW rapMOHMKe HEOHXOAMMO NPUMEHEHME NEePEKPECTHOM BNOKMPOBKM.

Ha cunoBbix TpaHchopmaTopax CO CXeMoM coeauMHeHMA OOMOTOK «3Be3ga-3Be3ga» U
«TPEYroNIbHUK-TPEYroNIbHUK» NepeKpPecTHY 6J10KMPOBKY HEOHXOAMMO BbIBECTY.
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3.10 TokoBsas otceuka (TO) u makcumanbHaa ToKosas 3awmTta (MT3) ctopoH HH

3.10.1 dyHKUMOHANbHAA cxema anroputmoB TO u MT3 HH npeacrasneHbl Ha pucyHke 3.11.
HactpanBaemsbie napameTtpbl TO u MT3 HH npuseaeHsbl B Tabauue 3.17, BXoAHbIEe U BbIXOAHbIE CUTHabI
— B Tabnuue 3.18.

t

Myck TO HH 1

N
HHT |2 [0 To HH 11 & | BeogTOHH1 | TOHH1Tep N
BHH1 =— CpabaTbisanue TO HH 1

:

IC HH1 MAX fg? TOHH1I>

)
"e.
\\ " Brok TOHH 1

<
<

IBHH1 ="
JCHH1 | MAX EG3MT31HH 11>

AHRTI £ nOMT31HH 1 |>J

Myck MT3 1 HH 1 J

|

&

igITS 1 HH/1 noAB U Beog MT3 1 HH 1
‘ 4

MT3 1 HH 1 Trn
Cpa6aTb|BaHV|e MT3 1 HH 1}

'\’\ AB Myck no UHH 1

e,
% PMBHH1

!

e, ‘ Briok. MT3 1 HH 1 |
\\ JT0K. J

Myck MT3 2 HH 1 J

AHHT /- nowTa2HH 11> & Baon MT3 2 HH 1MT3 2HH 1 Tep

i . e Cpab MT3 2 HH 1}
ICHH1 | MAX £53 MT32HH 11> 4 [ Cpatamszanne
e, ‘ Briok MT32HH 1 | (
N \ J10K. J

4[ Myck TO HH 2 ]

I Y
AHHZ| ! [0 TO HH2 1> | & Beon TOHH2 | TOHH2 Tep
IB HH2 [=— E'—( Cpabatbizatme TOHH2

IC HH2| MAX £33 TO HH 2 I>

N\

)
< ‘ Briok TOHH2 |
N \ J10K. J

Myck MT3 1 HH 2 ]

IA HH2 MOMT3 1HH2 I>

IB HH2| =

1C HH2 | MAX £33 MT3 1 HH 2>

'\'g\_ 0B Myck o U HH 2 | 21 MT3 1 HH 2 no 1B U Beon MT3 1 HH 2MT3 1 HH 2 Tep

~ - 1 b (CpaGaTbleaHme MT3 1 HH 2}
V| PMBHH2 j ]

N

e, ‘5 MT31HH2 |
\" JTOK. J

-

| MyckMT32HH2 }

/ ~
:g‘ ::g /- NOMT32HH2I> Beog MT3 2 HH 2%3 2HH 2 Top

7 3 MT32HH2 > — C 6 MT3 2 HH 2}
IC HH2| MAX €53 MT3 2 HH 21> pabaTbiBaHme

)
“’,\‘ Brok. MT3 2 HH 2 |

PucyHok 3.11 — dyHKUMOHaNbHaA cxema anropntmos TO n MT3 HH
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Tabnuua 3.17 — NapameTtpbl TO 1 MT3 HH

HanmeHoBaHue dnana3oH 3HayeHue no LWar KoMmeHTaouii
YCTaBKM NU3MeHeHuA YMONYAHUIO | NU3SMEHEHUA P
CropoHa HH 1

Bsoa TO HH 1 O-™ O - BBog TO cTopoHbl HH 1

TOHH1I> 0,25 — 250,00 5,00 0,01 ZCTaBKa no ToKy cpabaTbiBaHuAa TO HH 1,

TOHH1Tcp 0,00 = 60,00 0,20 0,01 YcTaBKa no BpemeHu cpabaTbiBaHUA
TOHH1,c

BeoaMT31HH 1 O-o O - BBoa MT3 1 cTopoHbl HH 1

MT31HH1I> 0,25 — 250,00 5,00 0,01 YcTaBKa no ToKy cpabatbiBaHmMa MT3 1
HH1, A

MT3 1 HH 1 Tcp 0,00 — 60,00 0,20 0,01 YcTaBKa no BpemeHu cpabatbiBaHus MT3
1HH1,c

MT3 1HH 1 no B Pabota MT3 1 HH 1 c nyckom no

U O-™M O - AnckpeTHoMmy Bxoay «[B Myck no U HH
1»

Beoa MT32HH 1 O0-o 0 - Bsog MT3 2 cTopoHbl HH 1

MT32HH1I> 0,25 — 250,00 5,00 0,01 YcTaBKa no ToKy cpabatbiBaHmua MT3 2
HH1, A

MT3 2 HH 1 Tcp 0,00 — 60,00 0,20 0,01 YcTaBKa no BpemeHu cpabatbiBaHus MT3
2HH1,c

CropoHa HH 2

Beoa TO HH 2 O-o O - Beoga, TO cTopoHbl HH 2

TOHH2I> 0,25 — 250,00 5,00 0,01 ZCTaBKa no ToKy cpabatbiBaHma TO HH 2,

TOHH 2 Tcp 0,00 — 60,00 0,20 0,01 YcTaBKa No BpemeHu cpabatbiBaHUS
TOHH 2, c

Beoa MT31HH 2 O-o 0 - Bsog, MT3 1 cTopoHbl HH 2

MT3 1HH2I> 0,25 — 250,00 5,00 0,01 YcTaBKa no ToKy cpabatbiBaHna MT3 1
HH2, A

MT3 1 HH 2 Tcp YcTaBKa no BpemeHu cpabaTtbiBaHKS

0,00 -60,00 0,20 0,01 MT3 1 HH 2, ¢

MT3 1 HH 2 no [IB Pabota MT3 1 HH 2 c nyckom no

U Oo-™Mm O - AncKkpetHomy Bxoay « /B Myck no U HH
2»

Bsoa MT3 2 HH 2 O-™ O - Bsog MT3 2 cTopoHbl HH 2

2 2 2

MT3 2 HH 2 I> 0,25 — 250,00 5,00 0,01 YcTaBKa no ToKy cpabatbiBaHna MT3
HH 2, A

MT3 2 HH 2 Tcp 0,00 — 60,00 0,20 0,01 YcTaBKa No BpemeHu cpabatbiBaHUS

MT32HH 2, c

33
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Tabnnua 3.18 — Jlornyeckue curHanosl TO u MT3 HH

Tun HanmeHoBaHue o
KommeHTapum
CuUrHana CcuUrHana
MOTOHH1 > Myckosoit opraH TO HH 1
NMOMT31HH1I>Y MyckoBoi opraH MT3 1 HH 1
no NOMT32HH1I>Y MyckoBoi opraH MT3 2 HH 1
MO TO HH 2 1>V Myckosoit opraH TO HH 2
MO MT31HH2I>Y MyckoBoi opraH MT3 1 HH 2
MO MT32HH 2 I>Y MyckoBoi opraH MT3 2 HH 2
Bnok. TOHH 1 bnokmposaHme TO HH 1
bnok. MT31HH 1 bnokmposaHme MT3 1 HH 1
bnok. MT32 HH 1 bnokmposaHme MT3 2 HH 1
Bnok. TO HH 2 bnokmposaHme TO HH 2
o Bnok. MT3 1 HH 2 bnokmnposaHue MT3 1 HH 2
X bnok. MT3 2 HH 2 bnoknposaHue MT3 2 HH 2
OB Nyck no UHH 1 Myck MT3 no HanpaxeHuto HH 1
AB Nyck no U HH 2 Myck MT3 no HanpAaxeHuto HH 2
PMB HH 1 PIB BBOgHOrO BbiKAtOYaTENA CTOPOHbI HH 1
PMB HH 2 PIB BBOAHOrO BbIKAtOYATENA CTOPOHbLI HH 2
Myck TOHH 1 Myck TOHH 1
CpabatbiBaHne TO HH 1 | CpabatbiBaHne TO HH 1
Myck MT3 1 HH 1 Myck MT3 1 HH 1
ﬁi'afaTb'BaH”e MT3 11 Cpabatbisane MT3 1 HH 1
Myck MT32 HH 1 Myck MT3 2 HH 1
ﬁi'afaTb'BaH”e MT3 21 pabatbisanme MT3 2 HH 1
BLIXOA "0k TO HA 2 Myck TO HH 2
CpabatbiBaHune TO HH 2 | CpabatbiBaHue TO HH 2
Myck MT3 1 HH 2 Myck MT3 1 HH 2
Ei‘agaTb'BaH”e MT3 11 Cpabatbisanme MT3 1 HH 2
Myck MT3 2 HH 2 Myck MT3 2 HH 2
Cpabatbiakme MT3 2| 6. iBakine MT3 2 HH 2
HH 2
Y KoadpdpunumeHT Bo3spaTa He meHee 0,93
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3.11 3awumrTa oT A4yroBbiX 3amblKaHui (303)

3.11.1 dyHKUMOHaNnbHaA cxema anropmtma 343 npeacrtaBneHa Ha pucyHke 3.12. HactpamBaemble
napameTpsbl 313 npueeaeHsl B Tabaunue 3.19, BxogHble W BbIXOAHblE CUTHabl — B Tabauue 3.20.

IABH| _7_ [
‘na BH /- nosmsi | Myck 303 }
IC BH MAX |03 303 I>
[‘OKOHTp. Toka ans 303 BH
&
L CpabatbiBaHue 313 BH |
40
5c¢c L
(‘\'\" OTkn. ot 313 BH } o . | HeucnpasHocTs 343 BH J

1 KoHTp. Toka ana 343 HH 1
F .

o &
-
| CpaGateiBanme 303 HH ﬂ
.
-0
) i — ( \
[\"“ OTkn. ot 343 HH 1) b . | HeucnipaeHocTe 3043 HH 1 \
EKOHTP. Toka gns 303 HH 2
- &
p
} CpabatbiBaHve 3043 HH 2)
. J
O
/’» 15 c ' N
L "‘ OTkn. ot 343 HH 2} b . LHeVICFIpaBHOCTb 303 HH ZJ

PucyHok 3.12 — dyHKUMOHaNbHAA cxema anroputma 343

Tabnvua 3.19 — NMNapameTtpsl 313

HanmeHoBaHue Anana3oH 3HayeHue no LWar .
KommeHTapui
YCTaBKMU NU3MeHeHuA YMO/IYAHUIO | U3MEHEHUA

343 1> 0,25 -250,00 5,00 0,01 YcTaBKa no ToKy cpabatbiBaHua 343, A
KoHTp. TOKa ann BBoA, KOHTPO/IA TOKa AN1A cpabaTbiBaHUA
3713 BH 0-o O ) 3713 BH
KoHTp. TOKa ann BBoA, KOHTPO/IA TOKa AN1A cpabaTbiBaHUA
303 HH 1 0-o O ) 313 HH 1
KoHTp. TOKa ann BBoA, KOHTPOIA TOKa AN1A cpabaTbiBaHUA
3013 HH 2 O-o O ) 3013 HH 2
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Tabnunua 3.20 — Jlornyeckue curHanol 343

Tun N
HavmeHoBaHue curHana KommeHTapui
CuUrHana
no nosasi>Y MyckoBoW opraH 313 no Toky
OTKkn. ot 343 BH CurHan otkntoveHus ot 343 BH
’\'\ OTtkn.oTr343 HH 1 CurHan otkntovenma ot 343 HH 1
OTtkn. ot 343 HH 2 CurHan otkntovenms ot 343 HH 2
Myck 343 CurHan nycka 33 no Toky
CpabatbiBaHue 343 BH CpabatbiBaHue 343 BH
HewncnpasHoctb 343 BH HeuncnpasHocTb 343 BH
Bbixog, | CpabatbiBaHue 33 HH 1 CpabatbiBaHune 343 HH 1
HeuncnpasHoctb 343 HH 1 HeuncnpasHoctb 343 HH 1
CpabatbiBaHue 343 HH 2 CpabatbiBaHue 343 HH 2
HeucnpasHoctb 343 HH 2 HeucnpasHoctb 313 HH 2
Y KoapduumeHT Bo3spata He meHee 0,93

KUT-P-b5-A3T-01
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3.12 YcTpoiicTBO pe3epBMUpoBaHUA OTKa3a Bbikatouatens (YPOB)

3.12.1 dyHKUMOHANbHAA cxema anroputma YPOB npeactasneHa Ha  pucyHke  3.13.
HactpanBaembie napametpbl YPOB npusegeHbl B Tabnmue 3.21, BXOAHbIE U BbIXOAHbIE CUTHaNbl — B
Tabnnue 3.22.

Beog YPOB

YPOB Tcp

N
( Orkniovenne ¢ YPOB
J

S
R Cpa6aTbiBaHue YPOB

e - Y
IABH

“-| NOYPOBIx ————
‘IBBH ) noYro
IC BH MAX[{2 YPOB <
~ [

L Q\‘ Bnok. YPOB E—

oLy YPOB |
‘\ \ CKopeHue )

|v‘
]

PucyHok 3.13 — dyHKUMOHanbHaA cxema anropmtma YPOB

Tabnuua 3.21 — NapameTtpbl YPOB

HanmeHoBaHue Onana3oH 3HauyeHue no LWar .
KommeHTapum
YCTaBKMU N3MeHeHuA YMOJIYAHUIO | U3MEHEeHMA
Besoa YPOB O-™M O - Besog YPOB
YPOB I« 0,25-2,00 0,25 0,01 YcTaBKa no TOKy Bo3BpaTa YPOB, A
YPOB Tep 0,10 — 2,00 0,10 0,01 YcTaBKa No BpemMeHu cpabatbiBaHUS
YPOB, c
Tabnunua 3.22 — Jlornyeckue curHanol YPOB
Tun HavmeHoBaHue .
KommeHTapum
CUrHana CUrHana
no no YPOB I<Y Myckosoit opraH YPOB
“» bnok. YPOB bnoknposaHune YPOB
L
YckopeHne YPOB YckopeHue YPOB
Bxog, OTKkntoyeHme c YPOB CurHan OTKAOMEHUA BbIKAKOYATENA OT 3aWMT, AelicTBytowmx Ha YPOB
Bbixog | CpabaTtbiBaHMe YPOB CpabaTbiBaHne YPOB
Y KosaddpuumeHT Bo3spata He bonee 1,07
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3.13 CocTtosiHMe 3aWwmT

3.13.1 OyHKUMOHANbHAA cxema GOPMMPOBAHMA CUTHANOB COCTOAHMA 3aLLUT NpencTaB/ieHa Ha
pucyHke 3.14. HactpanBaembie napameTpbl NnpuseseHbl B Tabavue 3.23, BXOA4HbIE U BbIXOAHbIE CUTHANbI

— B Tabauue 3.24.

Myck MT3 1

>1

Myck MT3 2

Myck TO HH 1

Myck TO HH 2

Myck MT3 1 HH 1

Myck MT3 1 HH 2

Myck MT3 2 HH 1

YT YT YT YT YT YT YT Y

Myck MT3 2 HH 2

/

|v‘

CpabatbiBanue 3T

CpabatbiBaHne 30

L CpabaTbiBaHne JZITO\
|
|
|

CpabaTbiBanue 3T 1

L Myck 3awmT

CpabaTbiBaHue 3T 2

CpabarbisaHue 3013 BH

s
t ;
[ CpabateizaHue '3 PMH

KpwT. neperpes Ha oTkn

\ ﬂ'\ Kpur. neperpes macra

Mpegoxp.kn. Ha oTkN

‘ ’\’g\‘ Mpepoxp. knanaH

|v‘

‘ CpabatbiBaHme MT3 1

\ CpabartbiBaHne MT3 2

( CpabatbiBaHue YMT3

o» hY
\\ g\’ Otkn. oT BH3 ¢ YPOBJ

Cpabartbieatiue TO HH 1

|v‘

N
éTK.I‘IPO‘-IeHVIe HH oT ocH. 3auy,

~

(

CpabatbieaHie MT3 1 HH

CpabarbiBaHue MT3 2 HH 1

CpabGarbizaHie TO HH 2

|v‘

| Otkmioverne HH 1 ot pes. 3au.

e N

CpabartbiBaHne MT3 1 HH 2

YT YT YT YT YTy

CpabartbiBaHne MT3 2 HH 2

\ CpabarbizaHute 303 HH 4

CpabatbiaHue 343 HH 2

ﬂ

} Ortkniovenve HH 2 ot pes. 3al,.

[‘\’\ OTknioyeHne ot YPOB\
J

|

L OtkntoveHve ¢ YPOB

ﬂOTmmquwe BH ot sawuT
J

PucyHok 3.14 — dyHKUMOHANbHAA cxeMa anroputma GopmMmuUpoBaHMA CUTHANOB COCTOAHUS 3aLLUT

KUT-P-b5-A3T-01
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Tabnnua 3.23 — NapameTpbl PyHKLUUN COCTOAHUA 3aLUUT

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | NU3SMEHEHUA
KpuT. neperpes Ha O-® 0 BBog, cpabaTtbiBaHUS AaTuymKa

OTKN KPWUTUYECKOTOo Neperpesa Ha OTKAOYEHMe
BBog, cpabaTbiBaHMSA

Mpenoxp.Kn. Ha

OTKA O-™M O - NpeaoxXpaHUTEeNbHOrO KaanaHa Ha
OTK/IloUYEeHUne
Tabnunua 3.24 — Jlornyeckne curHanbl GyHKLMMU COCTOAHUA 3aLUNT
Tun HanmeHoBaHue .
KommeHTapum
CUrHana CUrHana

OTKntoveHme ot YPOB OTKntoveHme o1 YPOB HMxecToALWMX 3aWmT

~» OTKA. oT BH3 c YPOB OTKAtOYEeHME BbIK/IOYaTe 1A OT BHELLHEeNM 3awWmTbl ¢ aencramem Ha YPOB
X KpuT. neperpes macna | CurHan KpUTUYECKOro neperpesa macna

Mpepoxp. KnanaH CurHan cpabatbiBaHWUA NPeaOXPAHUTENIbHOIO KnanaHa

Myck MT3 1 MNyck MT3 1
Myck MT3 2 Myck MT3 2
Myck TOHH 1 Myck TOHH 1
Myck TO HH 2 Myck TO HH 2

Myck MT31HH 1

NMyck MT31HH1

Myck MT3 1 HH 2

Myck MT3 1 HH 2

Myck MT32HH 1

NMyck MT32HH 1

Myck MT3 2 HH 2

Myck MT3 2 HH 2

CpabatbiBaHue A3T

CpabatbiBaHue A3T

CpabatbiBaHune ATO

CpabatbiBaHue ATO

CpabatbiBaHue 430

CpabatbiBaHue 430

CpabaTtbiBaHue 3T 1 CpabaTtbiBaHue nepBoi cTyneHu 3 TpaHchopmaTopa Ha OTKAKOYEHME
CpabatbiBaHue 3T 2 CpabaTbiBaHWe BTOPOI cTyneHu '3 TpaHchopmaTopa Ha OTKAOUYEeHUe
CpabatbiBaHue 3 PMMH | CpabaTbiBaHue '3 PMH Ha oTKAloYeHne

CpabatbiBaHne 343 BH | CpabaTbiBaHne 343 BH

CpabatbiBaHue 343 HH
1

CpabatbiBaHue 343 HH
2

CpabaTbiBaHne MT3 1 CpabatbiBaHne MT3 1
CpabaTbiBaHne MT3 2 CpabatbiBaHne MT3 2

CpabatbiBaHne 343 HH 1

Bxoa
CpabatbiBaHue 343 HH 2

CpabaTbiBaHne YMT3 CpabaTbiBaHne YMT3
CpabatbiBaHune TO HH CpabatbiBaHne TO HH 1

1

CpabaTbiBaHne MT3 1 CpabatbiBaHne MT3 1 HH 1
HH 1

CpabaTbiBaHne MT3 2 CpabatbiBaHne MT3 2 HH 1
HH 1

CpabatbiBaHune TO HH CpabatbiBaHune TO HH 2

2

CpabaTbiBaHne MT3 1 CpabatbiBaHne MT3 1 HH 2
HH 2

CpabaTbiBaHne MT3 2 CpabatbiBaHne MT3 2 HH 2
HH 2

Bbixog, | MNycK 3awmT MycK 3awmT
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OTkAtoyeHme HH ot
OCH. 3all.

pevictemem B uenu ABP

OTKA0YEeHUe cTOPOHbI HH OT 0CHOBHBbIX 3aLWMT TpaHchopmaTopa C

OTtkntoyeHue c YPOB

CurHan oTKAYEHMS BbIKAOYaTENA OT 3alLUT, AelcTByowmx Ha YPOB

OTtkntoyeHne HH 1 ot

OTKNtoYeHMe cTopoHbl HH 1 oT pe3epBHbIX 3aWmMT TpaHchopmaTopa be3

pes. 3aLu. ABP
OTtkntoyeHue HH 2 ot OTKNtoYeHMe cTOPOHbI HH 2 oT pe3epBHbIX 3aWmMT TpaHchopmaTopa be3
pes. 3aLu. ABP

OTkntoyeHue BH ot
3aWmT

CpabaTbiBaHMe 3aWMT Ha OTKAOUYEHMeE BblKkAtoYaTena BH

3.14 3awwmrTa ot neperpyskum (3M)

3.14.1 dyHKUMOHanbHaA cxema aaropmutma 3l npeacrtaBneHa Ha pucyHke 3.15. HactpamBaemble
napameTpbl 3 npmuseaeHbl B Tabauue 3.25, BXogHble U BbIXOAHbIe CUTHanbl — B Tabauue 3.26.

Beoa 311

-

[ Myck 3N ‘

[ Cpa6artbisanue 311 ‘

N

Myck 3M HH 1

N
{ CpabartbiBaHue 3N HH 1
J

|( Myck 3M HH 2

IABHI /_| noani> & 3M Tep
‘IB BH \L b
ICBH|MAX[S?  3M1> |
e, ‘ \}—‘J
{ a Brok. 3M |
- Beog 3N HH 1
AHHY 7 Ino 8nHH 11> ~ & 3MHH 1 Tep
B HH1- [
IC HHIMAX(53 3N HH 1 1> [
< -
k N Briok. 3MHH 1 J

-~ BBog 3MHH2
AHHZ ¢ S & 3MHH 2 Tep
BHHZE'/ IjOSI'IHHzl A2
C HHZMAX[(33 BMHH 2 1>, A

N

~

.

“'\‘ Brok. 3MHH 2

J

PucyHok 3.15 — dyHKUMOHaNbHAA cxema aaropmtma 301

-

\
{ CpabartbiBatue 3N HH 2
J
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Tabanuya 3.25 — NapameTpbl 30N

3Ha4veHmne
HanmeHoBaHue dnana3soH War o
no KommeHTapun
YCTaBKM N3MeHeHus N3MeHeHMnA
YMONYAHUIO
Bsog, 3MM o-M o - Bsop, 3N
3M 1> 0,25 -200,00 3,00 0,01 YcTaBKa no ToKy cpabaTbiBaHua 31, A
y
3N Tep 1,00 — 300,00 10,00 0,01 3|(_:ITaCBKa no sBpemeHun cpabaTbiBaHWA
Bsog 3MHH 1 o-o o - Bsog, 3M ctopoHbl HH 1
y MHH
3MHH 11> 0,25 — 200,00 3,00 0,01 1chKa no TOKy cpabatbiBaHus 3
3 HH 1 Tep 1,00 — 300,00 10,00 0,01 YcTaBKa No BpemeHW cpabaTbiBaHMA
3NMHH1,c
Besog 3N HH 2 o-M O - Beog 3 ctopoHbl HH 2
3MHH 2 > 0,25 — 200,00 3,00 0,01 SZICTAaBKa no Toky cpabaTtbiBaHusa 3M HH
YcTaBKa no BpemeHun cpabatbiBaHuA
3MHH 2 Tep 1,00 - 300,00 10,00 0,01 3MHH 2,
Tabnuua 3.26 — Jlormyeckme curHasnbi 30
Tun HanmeHoBaHue .
KommeHTapuun
CuUrHana CuUrHana
no 3n >4 MyckoBsoit opraH 3N
no NO 3N HH 1 1>V Myckosow opraH 3M HH 1
MO 3M HH 2 >V Myckosoit opraH 3M HH 2
bnok. 30 bnokuposaHue 31
’\'\ Bnok.3MHH 1 bnokunposaHue 3 HH 1
bnok. 3MHH 2 bnokuposaHue 3N HH 2
Myck 3M Myck 30
CpabaTtbiBaHue 31 CpabaTtbiBaHMe 3aWMTbl OT NEPErPY3KU
Myck 3MHH 1 Myck 3N HH 1
CpabatbiBaHue 3 HH | CpabatbiBaHune 3M HH 1
Bbixos, 1
Myck 3M HH 2 Myck 3M HH 2
CpabatbiBaHue 3 HH | CpabaTtbiBaHune 3M HH 2
2
1 KoadpduumeHT sBozspaTa He meHee 0,93

3.14.2 3awmTa OT Neperpyskn A4encTByeT Ha CUrHanM3aumio.
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BxoAHble 1 BbIXOAHbIE CUTHA/bI aATOPUTMA CUTHAAN3aUMM NpuBeaeHbl B Tabanue 3.27.

3.15 dyHKUUM curHanmnsauum

3.15.1 ®yHKUMOHaNbHAA CXema alaroputma CUrHaaMsauMm npeactaBreHa Ha pucyHke 3.16.

>1

T)

CpabatbiBanue [3

CpabaTbiBaHue ,ElTO}

CpabaTbiBaHne ,EI,SOJ

(
{
|

¢

CpabatbiBaHue '3T ‘U

N

Cpa6GaTbiBanve 3T 3

Cpabatbisanve '3 PMH }

CpabarbiBarve MT3 1

CpabartbiBaHue MT3 2

AT A

Cpabarbiatne YMT3

Cpabatbieatue TO HH 1

A

CpabatbiBaHie MT3 1 HH]

J
p

CpabartbieaHue MT3 2 HH b

YT Y YT YT YTy

CpabattiBatne TO HH 21

CpabartbiBaHue MT3 1 HH

oA pa A

CpabatbiBaHue MT3 2 HH

Cpabartbisatue 303 BH

=

CpabartbiBaHve 303 HH}.

b

CpabarbiaHve 303 HH ?

Q\' OTtkntoyeHve ot YPOBJ

<

Q\' MNpegoxp. knanaH J

Y Kput. neperpes macna

KpuT. neperpes Ha oTkn
p! P/P

Mpeaoxp.kn. Ha oTkn

\ OTkn. oTBH3 ¢ YPOBj

.
s
k ‘C6poc ceranwaau,MVU

|

PucyHok 3.16 a) — PyHKLUMOHANbHAA CXeEMa aIFOPUTMa CUrHaIN3aLUum

N

Asapus

KUT-P-b5-A3T-01
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a3
NUT

|v‘

Cpabatsisarue Tp. KUT H%

CpabatbieaHne Ow. KUT H§

3

CpabaTbiBaHue 3 )

CpabaTbizaHue 3 HH 1}

|

CurHanmsauma 3T U

CurHanmaaumsa 3T 2}

CurHanusauus '3 PI'IHW

(
|
{
( CpabaTbizaHue 3 HH 2}
|
L
|

)
’b\. KAT3T1 |
L"'\ KW 3T 2

Wa| KMrsPH

KN T3

A AL AL A

N
[\’" Onep. Tok '3

H

L MpenynpexaeHve

HewucnpasHocTb 3113 B'J

Heucnpasrocts 3A3 HH 1}

CpabartbiBasne YPOB

|
t
( HewcnpasHocts 303 HH 2}
|

‘ ’\'\ YpoBeHb Macna

A A A

‘ ’\.i. Meperpes macna

_A

"o
‘ N KpuT. neperpes macna )

KpuT. neperpes Ha oTKn
~L

e,
‘ g\' Mpenoxp. KnanaHJ

h Mpenoxp.Ki. Ha oTKN
~L

[\'\ Hewucnp. uenen oxrq

F.\ BHew. npeaynp. %

‘ C6poc ceranMaau,mU

PucyHok 3.16 6) —

q)yHKLI,MOHaﬂbHaﬂ CcXeéma anaropmuTtmMma CUrHaan3saymm

Tabnunua 3.27 — Jlornyeckme curHasbl aAFOPUTMa CUrHAAN3aLUK

»_ | KM T3PMH

Tun o
cMrHana HanmeHoBaHue curHana KommeHTapuin
OTKntoveHme ot YPOB OTKntoveHme oT YPOB HMkecToAWMX 3aWmT
OTKn. oT BH3 c YPOB OTKNOYEHME BbIK/OYaTENA OT BHELIHeNM 3aluTbl ¢ aeicteuem Ha YPOB
KpuT. neperpes macna CurHan KpuUTHMYecKoro neperpesa macna
Mpepoxp. KnanaH CurHan cpabaTbiBaHWA NpPeaoXpaHUTeIbHOro KnanaHa
KU 3T 1 CpabaTbiBaHWe pene KOHTPOAA U30NALMU Lenu nepeoii ctynenm N3
TpaHcdopmaTopa
KU 3T 2 CpabaTbiBaHWe penie KOHTPOAA N30NALMMK LLenu BTOPOM cTyneHu M3
~ TpaHcdopmaTopa

CpabaTbiBaHWe pene KOHTpons nsonaumm uenu 3 PMH

KNUT3

O606LeHHbIN cMrHan cpabaTbiBaHUA pene KOHTPOAS u3onaumm uenen N3
TpaHcdopmaTopa u PMH

Onep. TOK 3

CurHan OTCYTCTBMA ONEPATUBHOIO TOKA B LienAx r3

YpoBeHb macna

CurHan cHUXeHuA YPOBHA mac/na

MNMeperpes macna

CurHan neperpesa macina

Hewucnp. uenen oxn.

CurHan HENCNPaBHOCTN LI,EI'IEﬁ oXnaxaeHwuma

BHew. npeaynp.

BHewWwHWUI curHan cpa6aTb|Bava npep,ynpep,MTeanoﬁ CUrHannsauumun

43
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CpabaTbiBaHue A3T CpabatbiBaHue O3T
CpabatbiBaHue ATO CpabatbiBaHue AATO
CpabatbiBaHue 30 CpabaTtbiBaHue 430

CurHanmsayma 3T 1 CpabaTtbiBaHue nepsom ctyneHu 3 TpaHchopmaTopa Ha CUrHANM3aLUMIo

CpabatbiBaHue 3T 1 CpabaTtbiBaHue nepsom ctyneHu 3 TpaHchopmaTopa Ha OTKAOUYEHME

CurHanmnsayma 3T 2 CpabaTtbiBaHue BTOpOM cTyneHu '3 TpaHchopmaTopa Ha CUrHaAn3aumio

CpabatbiBaHue 3T 2 CpabaTtbiBaHue BTOpoM cTyneHu '3 TpaHchopmaTopa Ha OTKAKOYEHME

CurHanusauma 3 PIMH

CpabatbiBaHue '3 PMH Ha curHanusaumio

CpabatbiBaHue '3 PMNH

CpabatbiBaHue '3 PMH Ha oTKAOYeHUe

CpabaTtbiBaHue MT3 1

CpabaTtbiBaHue MT3 1

CpabaTtbiBaHue MT3 2

CpabaTtbiBaHue MT3 2

CpabaTbiBaHne YMT3

CpabaTbiBaHne YMT3

CpabatbiBaHne TO HH 1

CpabatbiBaHne TO HH 1

CpabaTbiBaHne MT3 1
HH 1

CpabatbiBaHne MT3 1 HH 1

CpabaTbiBaHne MT3 2
HH 1

CpabatbiBaHne MT3 2 HH 1

CpabatbiBaHune TO HH 2

CpabatbiBaHune TO HH 2

CpabaTbiBaHne MT3 1
HH 2

CpabatbiBaHne MT3 1 HH 2

Bxog | CpabatbiBaHue MT3 2 CpabatbiBaHne MT3 2 HH 2

HH 2
CpabatbiBaHue 343 BH CpabatbiBaHne 343 BH
CpabatbiBaHue 343 HH
1 CpabatbiBaHune 343 HH 1
CpabatbiBaHue 343 HH
2 CpabatbiBaHue 343 HH 2
HeucnpasHoctb 3443 BH | HeucnpasHocTs 343 BH
HeucnpasHoctb 343 HH
1 HeuncnpasHoctb 343 HH 1
HeucnpasHoctb 343 HH
2 HeuncnpasHoctb 343 HH 2
CpabatbiBaHue 311 CpabaTbiBaHMe 3aWMTbl OT NEPErpysKu
CpabatbiBaHne 3MHH 1 | CpabatbiBaHue 3M HH 1
CpabatbiBaHue 3[M HH 2 | CpabatbiBaHue 3N HH 2
CpabatbiBaHue Tp. KUT HencnpaBHOCTb U3MEPUTEbHbIX LIENEei ToKa No HebanaHcy
HO andodepeHUnanbHOro Toka TpaHchopmaTopa
CpabatbiBaHme Ow. KUT | HencnpaBHOCTb M3MepUTENbHbIX Lienel ToKa No HebanaHcy
HO anddepeHLManbHOro ToKa OLMHOBKM
CpabaTbiBaHne YPOB CpabaTbiBaHne YPOB
Cbpoc curHanunsaumm Cbpoc curHanmsaumm
MpeaynpexaeHne CpabaTbiBaHMe NpegynpeauTenbHON CUrHAM3aLMK

Bbixoz, Asapus CurHan cpabaTbiBaHMA 3aLWMT, 4ENCTBYIOLLMNX HA OTK/IIOYEHME

BbIKNOYaTeNA

3.15.2 B ycTpoicTBe npeaycMoTpeHo popMmupoBaHme cMrHanoB cpabaTbiBaHMA 3aWMT («ABapua»)
n cpabaTtbiBaHUA npeaynpeantTensHon curHanmsaummn («MpegynpexaeHune»). Mpu dopmnpoBaHUmM
curHanos «Asapua» un «lpeaynpexaeHmMe» Ha NMLEBOIM MAHENM My/abTa 3aropatoTcs COOTBETCTBYOLME
cBeToAmoapl.
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3.15.3 Cbpoc curHanmsaumm ocyulectsaseTtca KHonkoi «CBPOC» Ha nvueBon naHenu nynbTa,

KomaHzon ACY nav no BXogHOMYy NOAK/IOHaEMOMY IOTMYECKOMY CUrHany «Copoc cUrHaamsauum» (cm.
pUcyHokK 3.17).

(@J CBPOC J—?

s N
‘DCZ CBpoc curHanmaaumm - AC@ L C6poC curHanmaaumm

) V]
(’\'\ Copoc cwmanmaaumvﬂi

PucyHoK 3.17 — ®yHKUMOHANbHAA CXeMa anropnutma cbpoca CUrHanmnsaunm

3.16 ®dyHKuma 6no0knposku PMH

3.16.1 OyHKLUMOHANbHAA cxeMa anroputma GyHKunmn 61oknpoBkm PIMH npeactasneHa Ha puUCyHKe

3.18. HactpanBaemblie napameTpbl GyHKUMM 6hoKknposku PMH npuseaeHbl B Tabanue 3.28, BXoAHbIE U
BbIXOAHble CUrHanbl — B Tabauue 3.29.

Beog bn.PIH
IA BH 72,
1B BH
|

[ Brokuposka PINH

>

C BH|MAX 32 Bn.PMH I>

MO Bn.PMH |>J

PucyHoK 3.18 — ®yHKUMOHANbHAA cxema anroputma GpyHKummn 61okmposkm PIMH

Tabnunua 3.28 — NapameTpbl PyHKUUKM 6roKkmMpoBKkm PIMH

3Ha4yeHune
HanmeHoBaHue AnanasoH LWar .
no KommeHTapuin
yCTaBKMU N3MeHeHus N3MeHeHuns
YMO/IYaHUIO
Beog bn.PMNH o-M O - Beog, ¢yHKumm 610kmMposkm PMH
YcTaBKa o TO aba a
BA.PMH I> 0,25 — 20,00 10,00 0,01 CTaska ~ 110 TOKY  CPabaTbiBaHuA
byHKUMM 6noKkuposku PIMH, A

Tabnunua 3.29 — Jlornyeckne curHanol GyHKLMM 610KMpoBKM PIMH

Tun HanmeHoBaHue .
KommeHTapum
curHana curHana
no NO Ba.PMH 1>V MyckoBoi opraH ¢pyHKUMKM 61oKMpoBKK PMH
Bbixoa bnokunposka PMH CurHan 6nokmposkmu PMH

Y KoadpduumeHT sBozspaTa He meHee 0,93

3.17 ®yHKUMA NYCKAa aBTOMATUKU OXN1aXKAEHUA

3.17.1 dyHKUMOHANbHAA CXema anroputma GYHKUMM aBTOMATUKN OXNaXKAEHUA NpeacTaBAeHa Ha
pucyHke 3.19. Hactpansaemble napameTpbl GYHKUMM aBTOMATUKN OXNaxKOAeHMA npuBedeHbl B Tabauue
3.30, BXoAHble M BbIXOAHble curHasnbl — B Tabaunue 3.31.

Beog Oxn.
IABH|__ =1
—/-| Nooxnl>

:CB: g: MAX [0 Oxn. I> oxtn- T‘\"p ‘

kel - Beog Oxn.HH 1 — L Myck aBT. oxnaka,.
e :mj— 10 Oxn. HH 11

s
C HH1MAX|{S30xn.HH 1 1> Baog Oxn HH 2 F
2 ::g—j— 10 Oxn. HH 2 |
|C HHZMAX £33 Oxn.HH 2 1>

PucyHoK 3.19 — dyHKUMOHaNbHAsA cXema anropnutma GyHKLUMM aBTOMATUKM OXNaXKAEeHUA
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3Ha4veHMne
HanmeHoBaHue dnana3soH War o
no KommeHTapun
YCTaBKMU U3MeHeHunA N3MeHeHuns
YMOJTHAHUIO

Bsog, Oxn. o-o O - BBOA aBTOMATUKM OXNaxKaeHNA

Oxn. I> 0,25 — 20,00 10,00 0,01 YctaBka no TOKy cpabaTtbiBaHUA
aBTOMATUKM OXNaxKaeHusa, A

Beog Oxn.HH 1 i 5 i BBog aBTOMATMKM OXnaxXgeHua no
TOKY CTOpOoHbl HH 1
YctaBka no TOKy cpabaTbiBaHuMA

Oxn.HH 1 I> 0,25-20,00 10,00 0,01 ABTOMATMKM OXNAXKAEHUA CTOPOHbI
HH1, A

Beog Ox1.HH 2 O-H 5 i BBoA4 aBTOMATUKKM OXNAaXKAEHUA MO
TOKY CTOpPOHbI HH 2
YctaBka no TOKy cpabaTtbiBaHUA

Oxn.HH 2 I> 0,25-20,00 10,00 0,01 aBTOMATUKN OXNAXAEHUA CTOPOHbDI
HH 2, A

Oxn. Tep 0,00 — 120,00 3,00 0,01 YcTaBKka No BpemMeHW cpabaTbiBaHUA
ABTOMATMKM OXNAXKAEHUA, C

Tabaunua 3.31 — Jlornyeckme curHanbl GyHKLMM aBTOMATUKM OXNAXKLEHUA

Tun HanmeHoBaHue .
KommeHTapuun
CUrHana CUrHana
Nno oxa. I>Y MycKoBOM opraH aBTOMATUKKN OXNaXKAEHUA
no MO Oxn. HH 1 >V MycKkoBOM OpraH aBTOMaTUKM OXNAXKAEHUA MO TOKY CTOPOHbI HH 1
MO Oxn. HH 2 1>V MyckoBOWM opraH aBTOMAaTUKKN OXNaXKAEHWUA MO TOKY CTOPOHbI HH 2
Bbixog | lNyck aBT. oxnaxa. [Myck aBTOMATUKM OXNnaxkaeHua
Y KoadpduumeHT sBozspaTa He meHee 0,93

3.18 MNepeKkntoyeHue rpynn ycTtaBok

3.18.1 B ycTpoWCTBE peanmM3oBaHO ABE rPYnnbl YCTaBOK.

3.18.2 MNMepeKkntoyeHe Mexay rpynnamm yCcTaBOK OCYLLECTBAAETCA NOAayelt CUrHaioB Ha
nogKAoYaemble normyeckune Bxoabl « Boibop rpynnbl yctaBok 1» 1 «Bblbop rpynnbl yCTaBoOK 2».

3.18.3 lMepekntoyeHmMe rpynnbl YCTaBOK 6N0KMPYETCA NpU Nycke GYHKUMIA 3aLLNUT U aBTOMATUKMK,
UMmeroLwmxX ase rpynnbl yCTaBOK.

3.19 Peructpauusa cobbiTnii n aBapmii

3.19.1 B ycTtpoicTtBe peanu3oBaHa OJYHKUMSA XpaHEHWSS B 3HEProHe3aBUCUMOM MNaMATH
perucTpmpyembix cobbiTUn 1 aBapui.

MoapobHoe onncaHue apxmBoB cObbITUI N aBapuii NPMBEAEHO B PyKOBOACTBE NO 3KCNayaTaLumm
TPBH.656122.001 P3.

3.19.2 B ycTpolicTBe peann3oBaHa PYHKLMA PerucTpaumm M XpaHeHuUAa B SHEProHe3aBUCUMOW
NaMATU U3MEpPAEMbIX M pPacyeTHbIX NAapamMeTpoB CETU MpU MNOoCAegHEM aBapPUMHOM OTKIOYEHUM
BbIK/tOYATENA.
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3.20 OcuunnorpadpmpoBaHue aBapUiiHbIX COObITUN

3.20.1 B ycTpouncTBe peannsoBaHa GyHKUMA ocumanorpapupoBaHma aBapunHbIX cobbiTui. Myck
ocumanorpada NnponcxoguT npu nycke GYHKLMN 3aLLNT U aBTOMATUKM.

3.20.2 JAnTeNnbHOCTb OCUMAMOrPaMMbl 3343eTcA ycTaBkoi «Tocu» (3HaYeHMe No YMOYaHWUIo
5,00 ¢, amanasoH perynuposaHus ot 1,00 go 30,00 c).

3.20.3 CocTtaBs ocumnnnorpamm npegsaputesibHO HaCTPOEH Ha 3aBoAe-U3rotosmTene M YacTUYHO
MOXeT ObITb U3MEHEH M0/Ib30BaTENEM C MOMOLLbIO NPporpamMmmHoro komnaekca «KIT.Connect».

3.20.4 Myck ocumnnorpada ocCylWecTBASETCS NPU Nycke M cpabaTtbiBaHM YHKUMIA 33aWMT U
aBTOMATUKMW.

[na BHewHero nycka ocumnnorpada npeaycMoTPeH BXOAHOM MOAKAOYAEMbIN curHan «lyck
ocumnnorpadar.

3.20.5 NMopgpobHoe onncaHue GyHKUMK ocunnnorpadpupoBaHma aBapunHbIX cobbITUIA NpuBeaeHO
B PYKOBOACTBE No 3Kcnayataumm TPBH.656122.001 P3.

3.21 ®dyHKuMA uamepeHus

3.21.1 YctpotiictBo obecneumnsaeT M3MmepeHUe 1 Bbl4MCAEHNE NAPaMETPOB CeTU AN OTOBpaxKeHna
Ha Aucnaee nynbTa, B nporpammHom komnaekce «KIT.Connect» n ana nepegaum s ACY.

3.21.2 MepeyeHb M3MepaeMbix NapameTpoB npueegeH B Tabanue 3.32. OTobparkeHue 1 nepesaya
B ACY M3mepAaeMbIX U BbIYUCAEHHbIX MAapPamMeTpoB CeTU OCYL,EecTBAAeTCA ANA NepBON rapMOHMYECKON
COCTaB/IAIOLLEN TOKOB U HAaNPAXKEHUN.

Tabnunua 3.32 — MNapameTpbl ceTn

HanmeHoBaHue KomMeHTapuit MNepepaya B

napameTpa ACY
Al Tok da3bl A cTopoHbl 1, A Het

IB1 Tok da3sbl B ctopoHbl 1, A Het

IC1 ToK ¢asbl C cTopoHbl 1, A Het

A2 Tok da3sbl A cTopoHbI 2, A Het

B2 Tok da3sbl B cTopoHbl 2, A Het

IC2 Tok ¢a3bl C CTOPOHbI 2, A Het

IA3 Tok ¢asbl A cTopoHbl 3, A Het

IB3 Tok ¢asbl B cTopoHbl 3, A Het

IC3 Tok ¢a3bl C cTOpOHbI 3, A Het

IA4 Tok ¢a3bl A cTopoHbl 4, A HeTt

IB4 Tok ¢asbl B cTopoHbl 4, A HeTt

IC4 Tok ¢a3bl C cTOpoHbl 4, A Het

IA BH Tok ¢asbl A cTopoHbl BH, A [a

IB BH Tok ¢asbl B ctopoHbl BH, A [a

IC BH Tok ¢asbl C cTopoHbl BH, A Oa

IA HH1 Tok ¢asbl A ctopoHbl HH 1, A [a
IB HH1 Tok ¢asbl B ctopoHbl HH 1, A [a
ICHH1 Tok ¢a3bl C cTopoHbl HH 1, A Oa
IA HH2 Tok ¢asbl A cTopoHbl HH 2, A Oa
IB HH2 Tok ¢asbl B cTopoHbl HH 2, A Oa
IC HH2 Tok ¢asbl C cTopoHbl HH 2, A Oa
Tp. 1A gnd OunddepeHumanbHbli TOK ¢asbl A TpaHchopmaTopa Het
Tp. IB and OunddepeHumanbHblii TOK dasbl B TpaHchopmaTopa Het
Tp. IC and OunddepeHumanbHblii TOK ¢asbl C TpaHchopmaTopa Het
Tp. IATOpM ToK TopmorkeHua dasbl A TpaHchopmaTopa HeTt
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Tp. IB TOpm Tok TopmorkeHus dasbl B TpaHchopmaTopa Het
Tp. IC TOpM ToKk TopmorkeHuA ¢asbl C TpaHchopmaTopa Het
Ow. IA gnéd OnddepeHumanbHblii TOK $pasbl A OLUIMHOBKM Het
Ow. IB aud OnddepeHumanbHblit TOK $asbl B olwMHOBKM Het
Ow. IC and OnddepeHumanbHblit TOK $asbl C OLIMHOBKM Het
Ouw. IA Topm ToK TopmorkeHMA $asbl A OLUIMHOBKM Het
Ouw. IB Topm ToK TopmorkeHuA $asbl B OLWMHOBKK Het
Ouw. IC Topm ToK TopmorkeHuA $pasbl C OLWMHOBKM Het

11 BH TOK npAMOM Nocnea0BaTeNbHOCTU CTOPOHbI BH, A Ja

12 BH Tok obpaTHOM NocnenoBaTeNbHOCTU CTOPOHbLI BH, A Oa

3.21.3 Ana napameTpoB., nepeaasaembix B ACY npegycmMoTpeHO ycpeaHeHMe 1 NpoperKnBaHue ¢
nepvoAom, 3agaBaemMbiM YycTaBKoh «ACY Tycp» (3HauyeHuMe no ymonuyaHuto 0,50 ¢, AnanasoH
peryanposaHua 0,01 — 5,00 c).

3.22 CamoaMarHocTukKa

3.22.1 B npouecce 3KcnayatauMm yCTPOWMCTBA OCYLLECTBAAETCA HENpepbiBHbIA KOHTPOAbL ero
paboTocnocobHoCTM.

3.22.2 KoHTpob paboToCNOCOBHOCTHN YCTPOMCTBA ocyLecTBaseTca no ceetoanoay «PABOTA» Ha
NIMLLEBOM NAHeNM NYNbTa, @ TaKXKe No KOHTaKTam BbIXoAHOro pene «K5 OTkas».

Mpy BbIABNEHUN OYHKUMEN CAMOAMArHOCTUKM HEUCNPABHOCTKU, MpenAaTcTByowen paboTe
yctpoiictBea ceetoanosn «PABOTA» Ha NMLEBOM MaHeNM NynbTa FacHET, KOHTAKTbl BbIXOAHOrO pene
«K5 OTKa3» 3amblKatoTcA, cpabaTbiBaHME OCTaNIbHbIX BbIXOAHbIX pene 6aoKupyeTcs.

3.22.3 B ycTpoucTBe NpeaycMOTPEHA MHAMKALMA HAaMYNA ONepaTUBHOIO NMTAHNUA NO CBETOAMNOAY
«MUTAHUE» Ha nuueBoi maHenwn nynabTa. [Py CHUNKEHUM HANPANKEHUA ONEepPaTUBHONO NMUTAHUA HUXKE
(165%5) B ceetoamon «MMUTAHUE» racHer.
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PYHKUNOHAIbHbIE CXEMbI a/IFTOPUTMOB YCTPOMNCTBA

NMPUNOXEHUE A

(cnpaBoyHoe)

Beog OTO
IA pudh &
‘IB,qmb /| nopgrols
IC oudp| MAX €23 AITO I> :
r\’\ Bnok. ATO j
( dasza C
( Paza B
®da3a A
s Beog O3T
&m 2| no maT 1A -
"5 13T landp e,
AO3T Kropm2
03T Kropm3 [

1A ond

—/- N0 3T 1A 2r>

=1

2rMr3  O3T 2r> Buieog M6 A3T
0.2 IHom
>
P
f’“ Brok. 13T }
PucyHok A.1 — ®yHKUMOHaNbHas cxema anroputmos A3T n ATO
Qaza C
( daza B
®daza A =1
Tp. KUT Tep
Beoa Tp. KLT H6 t
IA andp|| “*~
psine /;Wno Tp. KUT lauchA R

é@ﬁTp. KUT Iaud.Hay.
Tp. KUT Kropm2

\.

5
4

12, 14

Cpabatbisanne ATO q
S

12, 14

-~

CpabatbiBaHune O3T J

14

r\’\‘ Brok. Tp. KUT HG }

PucyHoK A.2 — dyHKUMOHaNbHaA cxema anroputma KUT A3T
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PucyHok A.3 — dyHKUMOHaNbHaA cxema anropmutmos 430

Cpa6atbisaHue 30 q
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PucyHok A.4 — ®yHKUMOHaNbHaA cxema anroputma KUT 430
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