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HacTosuwee pykoBoACTBO No 3KkcnayaTaumm TPBH.656122.001-20.01 P31 (nanee — P31) aBnAaetcs
BTOPOWM 4YacTblo 0OLWEro pykKoBOACTBa MO 3Kcnayataumum TPBH.656122.001 P3 1 npegHa3HavyeHo AnA
03HAKOMNEHUA C WHAMBUAYANbHbIMU OCOOEHHOCTAMM YCTPOMCTB MUKPOMPOLLECCOPHbIX penenHon
3aWmTbl M aBToMaTuKK KUT-P (nanee — ycTpoiicTs), npmuBeaeHHbIX B Tabanue 1.

TPBH.656122.001-20.01 P31

Tabnunua 1 — MicnonHeHWa yCcTpoOMUCTB

HoMWHanbHbIM Tun gUCKpeTHbIX NHTepdelichbl
YcnosHoe HaMmeHoBaHUe 0O603HayeHune BTOpM‘-IHbIﬁ BXO408B nepegadun
TOK AaHHbIX
KUT-P-A3-12-22-11-11-PY-01 | TPBH.656122.001-20 5A BXOALI NOCTOAHHOTO | 1\ R 485
TOKa 220 B
KWUT-P-A3-12-21-11-11-PY-01 | TPBH.656122.001-26 5A yrsepcasonsie fisa RS-485
Bxoabl 220 B
YHuBepcanbHble
KMUT-P-A3-12-71-11-11-PY-01 | TPEH.656122.001-76 5A sxomsl 110 (100) B [Npga RS-485
BxoApbl NOCTOAHHOIO Asa RS-485,
KMUT-P-A3-12-22-12-11-PY-01 | TPEH.656122.011-20 5A roKa 220 B nga Ethernet
100BASE-TX
YHuBepcanbHble Asa RS-485,
KWUT-P-A3-12-21-12-11-PY-01 | TPEH.656122.011-26 5A Bx0a61 220 B nga Ethernet
100BASE-TX
YHuBepcanbHble Asa RS-485,
KWUT-P-A3-12-71-12-11-PY-01 | TPEH.656122.011-76 5A exogsl 110 (100) B | A%2 Ethernet
100BASE-TX

OnuncaHme 06WMX TEXHUYECKMX XapPaKTEPUCTUK, KOHCTPYKTUBHOE UCMOJIHEHME YCTPOMCTBA, €ro
COCTaB, MpaBWAA 3KCNAyaTauMK, XPaHEHWUA, MOHTA*Ka M TPAHCNOPTUPOBKU MpuBeAeHbl B obwem
pyKoBoAacTse no akcnayataunm TPEH.656122.001 P3.

B HacTtoAwem P31 npuseneHbl cBegeHUA NO PyHKUMOHAZIbHOMY HA3HAYeHUIO YCTPOMCTBA, ero
OCHOBHblE TEXHUYECKME XapPaKTepPUCTUKM U MNapameTpbl, NpuHUMnbl paboTbl, cBegeHuA 06
MHAMBUAYANbHbIX YCIOBUAX IKCMyaTaLLMM U TEXHUYECKOTO 0BCNYKUBAHUA.

Mepepn sKkcnayaTaumeln ycTponcTea HeobXoAMMO O3HAKOMUTbCA € HacToAwmm PI1, a Takke co
cneayoWwmMmMmn 3KCNAYaTaUMOHHBIMU AOKYMEHTAMMU:

- pyKoBOACTBO no akcnayaTtaumm TPEH.656122.001 P3;

- nacnopt TPBH.656122.001 NC.

Ha nocnegHen ctpaHuue P31 pacnonaraetca MHboOpmMauma O Perncrpaunm M3IMeHeHun, rae
YKa3aHbl UCTOPMA M3MeHeHMIN HacToAawero P31 n Bepcun BCTPOEHHOro NMporpammHoro obecneyeHus
YCTPOWCTBA, aKTya/ibHble A1 KOHKPETHOM pefakumm (Homepa nsmeHeHus) PI1.

KUT-P-A3-PY-01 4
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B TeKcTe HacToAwero P91 npumeHAtoTca cneaytowme cokpalleHnsa n ob6o3HavyeHms:
ABP — aBTOMaTM4yeCcKoe BKAOUYEHUE pe3epBa;

AlNB — aBTOMaTUYeCKoe NOBTOPHOE BKAOYEHUE;

ACY — aBTOMaTM3MPOBaHHAA cUCTEMA YNpaBAeHUs;

AY — aBTOMaTUYeCKoe YCKOpeHUe;

AYB — aBTOMaTHKa yNpaBaeHMA BbIK/OYaTEeNIEM;

AYP — apTOMaTMyecKaa YacToTHaA pa3rpysKa;

BK — 610KMpoBKa Npu KavaHUsAX;

BB — BBOAHOM BbIKOYATEND;

Bl — BbICLLIME FAPMOHUKH;

BHP — BoccTaHoBNEHMe HOpManbHOro pexnma nocne ABP;
BMNO — BcTpoeHHOE NporpammHoe obecneyeHue;

BO — BKAOYEHME - OTKAOYEHUE;

[3 — ANCTaHUMOHHAA 3aWmTa;

O3B — AncTaHUMOHHAA 3alMTa OT ABOMHbIX 3aMbIKaHMUI Ha 3eMJ110;
O3 — anddepeHumanbHas 3almTa LWKH;

AT — paTtumkK ToKa;

AY — ANCTaHUMOHHOe yrpasaeHue;

33 — 3awwmnTa OT AYroBbIX 3aMblKaHU;

3MH — 3awWmMTa MMHUMANIbHOTO HANPAXKEHUA;

3033 — 3awmTa oT oaHO}a3HbIX 3aMbIKaHUI Ha 3eMIHO;
30 — 3awmTa oT 06pbIBa ha3bl U HECUMMETPUMN HAFPY3KY;
30N — 3awWwunTa OT NeperpysKku;

3MH — 3aWwmTa OT NOBbIWEHNA HANPAXKEHUSA;

3MMN — 3awmTa OT NoTepU NUTAHUA;

K3 — KOpOTKOe 3amMblKaHue;

KH — KOHTpOAb HanpaxXeHus;

KHM — KOHTpOAb HanpaBneHUA MOLWHOCTH;

KP — KOMMYTaLMOHHbIN pecypc;

KC — KOHTPO/Ib CUHXPOHN3MA;

KLUH — KOHTpO/b Lenei HanpsxKeHus;

KUT — KOHTpOAb Lenen Toka;

N3 — nornyeckasn 3awmTa WKH;

MP — mexaHU4ecKkuin pecypc;

MT3 — maKcMmanbHaA TOKOBaA 3alLUTa;

HIM — HyneBaa nocnenoBaTeNIbHOCTb;

033 — oagHOga3HOe 3aMblKaHMe Ha 3eM/IIO;

OMI — onpeaeneHne mecta NoBpexKAeHUsA;

OY — onepaTtmMBHOE YyCKOpPEHUE;

MNb — nepekpecTHan 610KNPOBKa;

MO — nyckoBoW oprah;

NC — noacraHuus;

PCH — pene CHMXeHMA YacToTbl;

PABP — paspeweHune ABP;

P3 — peneiHan 3awmTa;
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PM — pene mowHoCTY;

PHM — pene HanpaBneHUA MOLLHOCTY;

PTB — pene NonoXeHMA BbIKAOYATENA KBKAOYEHO»;

PMNO — pene NONOXKEHMA BbIKNKOYATENA KOTKAKYEHOY;

PIMY — pene noBbIWEeHMA YACTOTbI;

PC — pene conpotneneHus;

PCH — pene CHMXeHMA YacToTbl;

PY — pacnpegenntenbHoe yCTPOICTBO;

PY — pene yactoTsbl;

CB — ceKLMOHHbIM BbIKAOYATENb;

CO — camonpon3Bo/ibHOe OTK/IIOYEHUE;

TAMB — TpexdasHoe aBTOMaTUYECKOe NOBTOPHOE BK/IOYEHUE;
TH — TpaHcpopmaTop HanpaxKeHus;

TO — TOKOBaA OTCEYKa;

TT — TpaHchopmaTop TOKa;

TTHMN — TpaHcdopmaTop TOKa HY/IEBOM NOC/IeA0BaTE/IbHOCTY;
YMT3 — ycKOpeHNEe MaKCMMa/ibHOM TOKOBOWM 3aL1TbI;

YPOB — ycTponcTBO pe3epBMpPOBaHUA OTKa3a BbiK/IOYaTens;
UH — uenu HanpAaXKeHuns;

LY — uenb ynpassieHus;

YATIB —4yacToTHOE aBTOMaTM4YEeCKOEe NOBTOPHOE BK/IKOUYEHME;
OM — 31eKTPOMATHMUT;

OMB — 3neKTpOMarHuT BKAOYEHUA;

OMO — 371eKTPOMATrHUT OTKAOUYEHUA.

KUT-P-A3-PY-01 6
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%;EQMT

1 HASHAYEHME YCTPOMCTBA

YctpoiictBa (cm. Tabnauuy 1) npeagHasHayeHbl AN1A BbINOAHEHUA GYHKUMA penerHOn 3aluuThl,
aBTOMAaTUKM M CUTHANU3aLUMM Ha NPUCOEAMHEHMAX BBOAHOMO BbIK/OYATENA, CEKLUMOHHOIO BbIKAOYaTe A
N OTXOAALWMNX NIMHUIA B CETAX C HanpsAXKeHuem 6 — 35 KB.

Ha pucyHke 1.1 np1BeaeHbl yNPOLLEHHbIE CXEeMbI NOAKAOYEHMA YCTPOMCTBA.
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[1) cXema Ha OTXOAALWEN IMHUKU c TpemAa TT e) cxema Ha oTXoAALLEN IMHUKN C ABYMA TT

PucyHok 1.1 — BapunaHTbl NOAKNOYEHUS YCTPOMCTBA
Mpun npumeHeHUM TpexdasHbIX TpexpenenHbix cxem (pucyHkn 1.1 a), 1.1 8), 1.1 1) ) npu gBoHOM
3aMblKaHMM Ha 3eMJ/110, MOKa3aHHOM Ha PUCYHKe 1.2, NPoM30MAET NyCcK TOKOBbIX 3aWmT «P3 1», «P3 2».
Ecnn BblAEPKKM BPEMEHN AaHHbIX 3aLLMT OAMHAKOBbI, NPON30NAET OTKAOUYEHME 060MX NpUCOeaUHEH U,
Mpun TpexdasHoM TpexpenemHom cxeme NOAKNOMEHUA 3aLMT ONUCAHHAA cUTyauma byaeT pa3BmMBaTbCA
npu Bcex KOMbMHauuax nospexaeHHbix ¢as (A - B, B - C, C - A). Ecam B ceTn gonyckaetcs pabota npu
HaNM4YMM oAHOPA3HOrO 3aMblKaHMA, OTKIOYEHUE BTOPOTrO NPUCOEAMHEHNA ABNAETCA U3NULLHUM.

| X

P31 P32

AO BO

PucyHok 1.2 - Mpumep ABOMHOrO 3aMblKaHMA Ha 3eMLO

Mpu ncnonb3oBaHMM ABYXPA3HON TpeXpenetHon cxembl MPU ABOMHOM 3aMblKaHUKM Ha 3emto $as
A - B nan B - C nponcxoanT OTKAKOYEHUM IMHUKN CO CTOPOHbI 3aMblKaHKUA ¢a3sbl A unum C Ha 3emAto, BTopas
NINHKUA ocTaeTcA B paboTe ¢ og4HOdA3HbIM 3aMblKaHMEM Ha 3emto Ha ¢ase B.

B ycTpoincTBe npeaycMoTpeHa BO3MOXHOCTb NMPOrpaMMHOrO nepeBoga CXembl NOAKNYEHUS B
NByxdasHbIA TpexpesnenHblin pexum. Npu BBOAE NPOrpaMMHOro Kiatoda «JByxdasH.Tpexpen.per»
dyHKuum A3, TO n MT3 paboTatoT no pacyeTHomy TOky ¢dasbl B, paborta ¢dyHKkuum O3B no dpase B
BbIBOAMTCA.

KUT-P-A3-PY-01 8
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B ycTpolicTBe NpeaycMOTPEHO U3MEHEHME CXEMbl NOAKAOYEHNS HanpaxeHUn co cxembl «UAB,
UBC, 3UO» Ha cxemy «UA, UB, UC» nporpammHbim Kawodom: «Cx.noakn.UA,UB,UC». lMpumepsbl
NOAKNOYEHUA LLenei HanpAXeHUA npmeBeseHbl Ha pucyHKke 1.3.

KnT-P KUT-P

X21:9 X21:9

UABE UA
2110 21:10]
xz1‘114]’ X21:11

UBC uB
2112 21:12
21:13 21:13)

3U0 uc
2114 21:14
TH TH % : )

A) cxema «UAB, UBC, 3U0» e) cxema «UA, UB, UC»

PucyHok 1.3 — BapmnaHTbl NOAKNOMEHNSA LLEeNeN HanpaXeHns
Mpu pabote no cxeme «UAB, UBC, 3U0» 3033 paboTaeT no usmepeHHOMY HanpsaKEHUIO HY1eBOM
nocnegosatenbHocty, 4348 1 3MH no ¢asHbIM HaNPAXKEHUAM HE MPUMEHUMBI.
Mpun pabote no cxeme «UA, UB, UC» 3033 paboTaeT No pacyeTHOMY HaNpPsAKEHWUIO Hy/eBOWM
nocneaoBaTeNIbHOCTU, BO3SMOXXHO NpumeHeHue 4348 1 3MH no ¢a3Hbim HanpaxXeHMaM.
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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

HanmeHoBaHue PpyHKUMM Kog ANSI MyHKT P21

OMCcTaHUMOHHAA 3aLmMTa OT MeXKAydasHbIX 3aMblKaHUI, 3 CTYNEeHU 21 3.2
OMCTaHUMOHHAA 3aLm1Ta OT ABOMHbIX 3aMbIKaHU HA 3eMJ1t0, 2 CTYMEHU 21 3.3
BnoOKMpPOBKA Npu KavyaHUAX 68 34
ToKoBaA oTceyKka 50 3.6
MaKcrumanbHaA TOKOBaA 3awmTa, 3 CTyneHu 51, 67,51V 3.7
MNyck no HanpsaxxeHuto ana MT3 - 3.10
KOHTpOAb HanpaBaeHUA MOLLHOCTH - 3.9
Bnoknposka MT3 no BTOpPOM TrapMoHMKe npu OpocKke TOKa ) 311
HaMarHW4YMBaAHWA CUNOBOFO TpaHchopmaTopa '
YckopeHne MT3 - 3.8
3awmTa oT neperpysKku 51 3.12
3almTa OT AYroBbIX 3aMblKaHUIN AFD 3.14
Jlornyeckas 3almTa WuH - 3.13
3awmTa oT 0a4HOdA3HbIX 3aMbIKaHUI Ha 3eM/TI0 64, 67G, 50G/51G 3.15
3awmTa oT peppopesoHaHca - 3.16
3awmTa ot 06pbIBa Pasbl U HECUMMETPUM HaTPy3KK 46 3.17
3awmTa No KOHTPOJO HaNpaBAEHNA MOLLHOCTH 32P, 32Q,

37P, 37Q, 3-19
3awnTa NoBbIWEHNA HaNPAXKeHUA 59 3.20
3aWnTa MMHUMANbHOMO HAaNPAXeEHUA, 2 CTYNeHn 27 3.21
3almTa MMHUMANbHOTO HanpaXeHUA No GasHbIM HaNPAXKEHUAM 27S 3.21
3awunTa OT NoTepu NUTaHKUA - 3.22
YCTPOMCTBO pe3epBMPOBAHMNA OTKA3a BbIKAOYaTENA 50BF 3.23
ABTOMaTUYeECKOe BK/IIOYEHUe pe3epBa - 3.25
BoccTtaHoBeHWe HOpManbHOro pexxuma nocne ABP - 3.26
ABTOMATUYECKOE NOBTOPHOE BKAOYEHUE IMHUM, 2 LKA 79 397
ABTOMATUYECKOE NOBTOPHOE BK/OYEHUE WKNH, 1 UKMKA 79
KOHTPONb  CUHXPOHWM3MA, KOHTPO/JIb HaAMYMA U OTCYTCTBMA
Haan)KeHMﬁ Ha CZKLI,MVI LIJI:1H M Ha BpBop,e ! 25,59, 27 3.24
ABTOMATUYECKAA YAaCTOTHaA pPasrpyska, 3 ovepegm - 398
YacToTHOE aBTOMATMUYECKOE NOBTOPHOE BKAKOYEHUE -
ABTOMATUYECKAA YAaCTOTHAA Pa3rpysKa No CUrHaay oT BHELWHEro
yCTponcTBa i 399
YacToTHOE aBTOMATMUYECKOE NOBTOPHOE BKAKOYEHME MO CUTHANY OT
BHELLHEro ycTponcTea i
3auwmTa NoBbILWEHUA YacTOTbl 81H, 810
3auwmTa NOHUXKEHMSA YaCcTOTbI 81L, 81U 3.30
3aLwmnTa No CKOPOCTU U3MEHEHMA HYACTOTbI 81R
3aWmThl OT CHUXKEHWUA AaB/IeHMS 31eras3a - 3.31
YnpaBneHue BbikatoYaTenem 52 3.32,3.34
LAMarHocTMKa CoCTOAHMA BbIKAOYaTENA - 3.35
3aLlnTa 31eKTPOMArHNTOB YNpaBaeHmsa 3.36
[unarHocTuKka uenei HanpaxeHua 60 3.37

KUT-P-A3-PY-01
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MpopgonxeHne Tabanubi 2.1

HanmeHoBaHune pyHKUMM Kog ANSI MyHKT P21
JuarHoctuka uenen Toka - 3.18
OnpepeneHne mecta NoBpeKAEHUA - 3.39
ABapuiHasa curHannsaums -

MNpeaynpeanTenbHaa cUrHaansauma - 3.38
CurHanmsauma cpabatbiBaHMA aBTOMATUKM -

2.2 OCHOBHble TeXHUYECKUEe XapaKTepUCTUKMU YCTPOIiCTBa

2.2.1 OCHOBHble TEXHMYECKME XapPaKTEPUCTUKM YCTPOMCTBA npuBeaeHbl B Tabauue 2.2.
MoapobHble TEXHUYECKME XapaKTEPUCTUKM NpuBeaeHbl B TPBH.656122.001 P3.

Tabaunua 2.2 — OCHOBHbIE TEXHUYECKMNE XapPaKTEPUCTUKM

HavmeHoBaHue napameTpa ‘ 3HayeHune

Ol'lepaTMBHOE nutaHune

MepeMeHHbI, NOCTOAHHDIN,

Tun onepaTMBHOroO TOKa o
BbINPAM/IEHHbIN

[AnanasoH Hanpa*keHuAa NuTaHuAa, B 85-264
MU3mepuTenbHble aHaNoroBble BXOAbI
KonnyectBo M3amepuUTeNnbHbIX KaHa10B TOKa 3
KonnuectBo namepuTenbHbIX KaHa10B TOKa Hy1€BOW NOC/e[0BaTe/IbHOCTH 1
Konnyectso M3mepuUTeNbHbIX KaHAN0B HanparKeHuaA 4
[nana3oH KOHTPOAMPYEMbIX 3HAYEHUI KaHAN0B TOKa, A 0,25 -250,00
ManasoH KOHTPOJIMPYEMbIX  3HAYEHUM KaHafa  TOKa HYJIEBOM
ﬂocnep,OBaTen bHOCF')I'M, Apy ! 0,004 - 4,000
[nana3oH KOHTPOMPYEMbIX 3HAYEHUN KaHAI0B HanNpAXKeHusA, B 2-264
AuvckpeTHble BXoAbl
KoanyectBo ANCKPETHbIX BXO40B 21

AVCKpeTHble BXOAbl NOCTOAHHOrO TOKa C HOMUHA/IbHbIM HanpAaXXeHnem 220 B
M MNYNIbCOM peXKeKuum Toka?

3HayeHWe HanpAaxeHus cpabaTtbiBaHuA, B OT 158 no 170
3HayeHuWe Hanpa*keHua Bo3BpaTa, B 01132 po 154
MuHMMaNbHasA AANTENBbHOCTb CUrHaNa, Mc, He bonee 5
JononHuTtenbHaa NporpaMmHO-perynpyemas 3ageprkka cpabartbiBaHUsA, MC 0-30
CpabaTbiBaHWe Npu 06paTHOM NOASPHOCTH Het

YHuBepcanbHble AUCKPETHbIe BXOAbl C HOMUHANbHbIM HanpaXeHuem 220 B
M UMMNYNbCOM peXeKuum Toka
3HayeHne HanpsaxKeHusa cpabaTbiBaHUA Ha MNepeMeHHOM W MNOCTOAHHOM
onepaTMBHOM TOKe, B

OT1 150 go 170

3Ha4yeHWe HanparKeHuA BO3BpaTa HA NepemMeHHOM onepaTUBHOM TOKe, B OT1 100 8o 130
3Ha4yeHWe Hanpa*KeHnA BO3BpaTa HA MOCTOAHHOM OnepaTMBHOM ToKe, B 01102 go 112
MUWHUMaNbHAA AAUTENbHOCTb CUITHANA Ha NepemMeHHOM OnepaTMBHOM TOKe, 25 npwu HanpAaxeHun 170 B
Mc, He bonee 15 npu HanpaxxeHun 220 B
MUWHUMaNbHaA 4ANTENbHOCTb CUTHaNa Ha NOCTOAHHOM ONepPaTUBHOM TOKe, MC, 20 npu HanpAaxeHun 170 B
He 6onee 15 npu HanpaxxeHun 220 B
JononHuTenbHaa NporpamMmmMHoO-peryampyemasn 3agepKka cpabartbiBaHmsa, Mc 0-30
CpabaTbiBaHWe Npy 06paTHOM NOASPHOCTH Oa
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MNpoaonxeHne Tabanubl 2.2
HanmeHoBaHMe napameTpa ‘ 3HayeHune

YHuBepcanbHble AUCKPETHbIE BXOAbI C HOMUHA/IbHbIM HanpsaXeHuem 110 (100) B
M MMNYAbCOM peXKeKuum Toka?

3HayeHue HanpaxeHus cpabaTbiBaHMA Ha NepeMeHHOM onepaTMBHOM TOKe, B 01700078
3HayeHue HanpaxeHus cpabaTbiBaHMA Ha NOCTOSHHOM onepaTUBHOM TOKe, B OT1 74 po 82
3HayeHMe HanpAXKeHMA BO3BpaTa Ha NepemMeHHOM onepaTtMBHOM TOKe, B OT62 oo 69
3HayeHMe HanpAaXKeHMA BO3BPaTa Ha NOCTOAHHOM ONepaTUBHOM TOKe, B OT 60 go 68
MuHMUManbHaa AAUTENbHOCTb CUrHana Ha NepemeHHOM OnepaTMBHOM TOKe, 25 npu HanpsaxxeHun 77 B
Mc, He Bbonee 20 npwu HanpAaxeHnn 100 B
MuHMManbHana AANTENbHOCTb CUTHANA Ha MOCTOAHHOM OMNepaTUBHOM TOKE, MC, 25 npu HanpsaxxeHun 80 B
He bonee 15 npu HanpaeHun 110 B
JononHuTenbHaa NPorpammMHo-peryampyemasn 3ageprkka cpabatbiBaHmaA, Mc 0-30
CpabaTbiBaHWe Npu 06paTHOM NONSPHOCTH Oa
OuckpeTHble BbiIXoAbl
KonnyecTBo AMCKPETHbIX BbIXOA,0B 15
Bpemsa cpabaTtbiBaHUsA, Mc, He bonee 5
HanpakeHne KommyTaumu, B 5-264

40 A B Te4yeHmne 30 mc
30 A B TeueHune 200 mc
15 A B TedyeHmne 300 mc
10 ABTeyeHne lc
8 A gpantenbHoO

KomMyTaumoHHasa cnocobHOCTb KOHTAKTOB pesie Mpu 3amMblKaHMM Harpysku B
Lenax nocToAHHOro ToKa HanpsxeHuem 220 B, He 6onee

KoMMmyTauMoHHaA cnocobHOCTb KOHTAKTOB pesie NPU pasMbiKaHUM aKTUBHO-
WMHAYKTUBHOM Harpyskun ¢ noctosiHHoM BpemeHn L/R He 6onee 50 mc B Lenax 0,25A
NMOCTOSAHHOrO TOKa Hanps*keHnem 220 B, He 6onee

KOMMyTaLI'VIOHHaH CNOCOBHOCTb KOHTAKTOB pene npu 3amMblkaHUN U

pPa3mMbIKaHMW HArpy3KM B LLenAX NepemMeHHOro Toka HanpaxxeHunem 220 8A
B, He 6bonee

BecKOHTaKTHble ANUCKPETHbIE BbIXOAbl
KonnyecTBo AMCKPETHbIX BbIXOA,0B 2
KoMmyTaumoHHasa cnocobHOCTb pesie Npu akTUBHOM Harpyske, MA 65

NHTepdeicbl CBA3M C yCTPOICTBOM

Tun nHTepdeica cBasm ¢ nporpammHbim Komnaekcom «KIT.Connect» RS-485 (pasbem X32), USB
Tun uHTtepdelica ceasm c ACY RS-485 (paszbem X33)
MpoToKoAbl Nepesayn AaHHbIX B ACY ModBus-RTU,

M3K 60870-5-101-2006
M3K 60870-5-103-2005

CMHXpOH un3auuna spemeHun

Tun uHTepdeiica RS-485 (paszbem X31)
Cnocob cMHXpPOoHM3aLUUK 1PPS
UuTepdoeiicbl ceasu Ethernet?
Tun uHTtepdelica ceasm c ACY Ethernet 100BASE-TX
(pa3bembi X34, X35)
MpoToKoAbl Nepesayun AaHHbIX B ACY ModBus-TCP,

M>3K 60870-5-104-2004

BcTpoeHHOe nporpammHoe obecneueHue

CobcTBEHHOE BpEMA cpabaTbiBaHMA MYCKOBbIX OPraHOB MO TOKY, NPUPALLEHMIO

25
TOKa, HanpAXeHuto, CoONnpoTnBAEHUIO N MOLWHOCTH, HE 6onee, MC

BPEN\FI BO3BpaTa NyCKOBbIX OPraHOB MO TOKY, HAaNPAXEeHU0, CONPOTUBNEHUIO N

25
MOLLIHOCTH, He bonee, Mc
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MNpoaonxeHne Tabanubl 2.2

pearmpyoLLero Ha BbiCLUME rapMOHMYECKMNE COCTaBAAIoWME, He Boniee, MC

HanmeHoBaHMe napameTpa 3HauyeHune
CobcTBeHHOe BpemAa cpabaTbiBaHMA MYCKOBOrO OpraHa TOKa Hynesou
nocnefoBaTeNbHOCTW,  pearvpylollero  Ha  BbiClUME  FapMOHMYecKue 50
coctasnawlwme, He 6onee, mc
Bpemsa BO3BpaTa MyCKOBOrOo OpraHa TOKa HY/EeBOM NOC/AeA0BaTe/IbHOCTH, 50

CobcTBEHHOE BpemMA cpabaTblBaHMA MYCKOBbIX OPraHOB YacToTbl

o1 60 oo 120 mc

Bpems Bo3BpaTa NycKOBbIX OPraHOB YacToTbl

o1 60 oo 120 mc

U Tun AMCKPETHbIX BXOA0B 3aBUCUT OT MCMONHEHUA YCTPOoicTBa (cMm. Tabaunuy 1)
2 Hanuume nuntepdeiicos Ethernet 3aBUcHT OT UCNonHEHMA ycTpoiicTea (cm. Tabauuy 1)

13

KUT-P-A3-PY-01



a9

SKUT

TPBH.656122.001-20.01 P31

2.3 OyHKUMOHANbHDbIE XapaKTEPUCTUKMN YCTPOMCTBA

2.3.1 Cxema nogKnroyeHms

2.3.1.1 Ha pucyHKe 2.1 npuBeaeHa cxema NoAKAOYEHMA YCTPOMCTBA.

AncKpeTHble BXoapl

X41 X51 X53
1 o 0B13 Bxog, 1 O»— +/~220(110) B 1 Dﬁ%E“ B9 Bxoa,
2 mE /=220 (110) B 2 o»—{ | OB1PMB 2 ool -/=220(110) B
3 ™ [B14 Bxog, 3 o»—{ | AB2PNO 3 Q%FE—‘ [B10 Bxoa
4 o [B15 Bxoa 4 | o1 1 | OB3 Bkaounts 4 O -/~ 220(110) B
5 o [B16 Bxog, 5 O»—1{ |- OB4OTKAIOUMTL 5 o»1__| [0B11 Bxog
6 O [B17 Bxog, 6 O»—+1{ |- OB5ToToBHOCTb 6 Q%)f;‘ -/~ 220(110) B
7 o» 1 | [B18 Bxog, 7 O» -/~220(110) B 7 o» 1| [B12 Bxop,
8 o -/=220(110)B 8 o» [ 1 [OB6Bxog 8 oO» ‘ -/=220(110) B
9 > [1B19 Bxoa 9 \o»—[ ]| [0B7Bxoa 9 o
10 o [B20 Bxop 10 o»—  -[=220(110)B 10 oo
11 & ANB21 Bxop, 11 Q%FE—‘ B8 Pexxum Y 11 o
12 o -/=220(110) B 12 oo -/=~220(110) B 12 oo
1PPS - CuHxpoHM3auma
N BPEeMeHMU
AHanorosble BXOZpl N T X31(Rs-485)
X21 1 o A
1 Oo— 2 O B
2 ol A o / 3 o R(1200m)
3 9 B 4 G- Gnd
4 o CBA3b C NpOrpamMmmHbIm
59 ¢ { komnnekcom "KIT.Connect”
6 ol W 19 ~] X32 (Rs-485)
; f*f:% 310 i g o 1 Q%f A
J o 2 O B
O -
9 J UAB/UA : % o 3 »y R (120 Om)
10 ¢ w NG 4 o»  Gnd
11 9 E e g 7 ﬁ%@ = . Ces3sbcACY
|3 uec/ue 2 ,/’ 1 o |l el e 2l X33 (RS-485)
O (=) hidl | B el | Lo PR
ol N @ : J‘ZE%E i! 1 o» A
BT soue 19 ced 200 B
14 o510 = o — 3 o» |R(120 Om)
15 o 3l G- T 4 | Gnd
2 Ukn - . —
16 | - P I rX34 (Ethernet)!
| RI45(T-5688)
T X35 (Ethernet)!
‘ RI45 (T-568B)
X42 X52 X54
1 o» K12 Bobixog, 1 O» 1 o» K7 Bbixog
2 O» ‘ 2 | o» j K1 OTkntouenne 2 O» ‘
3 o K13 Bobixoa 3 o K2 BKntoueHune 3 Ot K8 Bbixog,
4 O» T 4 O» -~ K3 ABap.oTkA. 4 Oy T
5 o» - K14 Bbixoa 5o K4 MpeaynpexaeHune 5 o» - K9 Beixog,
6 Aﬁ\—‘ 6 'Q%F K5 OTKa3 6 ﬁ%Q
7 op—— K15 Bbixog, 7 = 7 ot K10 Bbixog,
8 )ﬂ—} 8 H—- K6 Bbixog, 8 mpﬁq
9 oO» 9 o» T 9 O»
10 o» 10 o» 10 O» — K11 Bbixog
11 o © K16 Q oTkAto4eH 11 O»F:]?‘ 11 -
12 o £ K17 Q BKAtoyeH 12 O 12 O

JUCKpeTHbIe BbIXOAbI, TUTaHUE
PucyHok 2.1 — Cxema NoAKNO4YEeHUA YCTPONCTBA
1) Hannune untepdeiicos Ethernet 3aBUcUT OT CNONHEHMA YCTPOICTBa (cM. Tabmnuy 1)
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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
[JnanasoH namepeHus ®PyHKUMOHaNbHOE Ha3HauYeHune
aHa/I0roBOro BXoAa
IA Tok ¢pasbl A
1B 0,25-250,00 A Tok ¢pasbl B
IC Tok ¢asbl C
310 0,004 - 4,000 ToK Hy/nieBOM NocnenoBaTe/IbHOCTH
UAB/UAY HanpsxeHne UAB / HanpsxkeHue dasbl A
uBc/uBY HanpsaxeHune UBC / HanpsaxeHue dasbi B
3uo/ucY 2-264B HanpsxeHune 3U0/ HanpsxeHune ¢asbl C
Ukh KOHTpO/IbHOE HanpsXKeEHNE HAa CMEKHOM
3aflemMeHTe
Y M3meHeHMe cxeMbl NOAKAOHEHUA HanpsaxeHuin co cxembl «UAB, UBC, 3UO» Ha cxemy «UA, UB, UC»
BbINOMHAETCA NPOrpammHbIm Katodom: «Cx.noakn.UA,UB,UC».

2.3.2.2 B cnyyae nNpuMMeHeHMA YCTPOMCTBa B cxeme C obpaTHbIM YepepoBaHvem ¢as gns
NCKOYEHNA ownboYHOM paboTbl HEOHXOANMMO BBECTU NPOrpaMMHbIN Kiatod «ObpaTHoe yepea. dpas»

2.3.3 AncKkpeTHble BXOAbl N BbIXOAbl

2.3.3.1 B tabnunuax 2.4 u 2.5 npmuBeaeHbl COCTaB AMUCKPETHbIX BXOAOB M BbIXOAOB YCTPOWMCTBA
COOTBETCTBEHHO. PYHKUMOHA/IbHOE Ha3HayeHMe OUCKPEeTHbIX BXOA4OB W BbIXOLAOB, UX HaMMeHOBaHWA
BbINO/IHEHbl Ha 3aBOAE-U3roTOBUTENE YCTPOMCTBA M MPU HEobXo4MMOCTU MOryT ObiTb M3MEHEHbl C
nomoLLbto nporpammHoro komnaekca «KIT.Connect».

Tabnnua 2.4 — JMcKpeTHble BXOAbI

HanmeHoBaHue MoAKNoUYEH K normyeckomy
®PyHKUMOHaNbHOE Ha3HaYyeHue
OVCKpeTHOro Bxoaa BXo4ay
[0B1 PrB Pene nonoxeHua BbIKAKOYATENA - BKAOYEHO PMB
AB2 PNO Pene nonoxeHua BblKAOYaTENA - OTK/IIOYEHO Pro
B3 Bknountb OnepaTtMBHOE BK/AKOYEHME BbIKAKOYATENA BK/TIOHNTb
B4 OTKAouUTb OnepaTtuBHOE OTKAOYEHUE BbIKAOYaTENA OTKMHOYUTb

CurHan roToBHOCTU NPUBOAA K BKAKOUYEHUIO
[B5 lotoBHOCTL FoTOBHOCTb NpUBOAA
BbIKAOYaTENA

[B6 Bxopa, HasHauaemblit AUCKPETHbIN BXOS, -

[AB7 Bxop, HasHauyaemblil ANCKPETHbIN BXOA, -

CurHan neperknyYeHna pexxmmos ynpassieHuA

B8 P Y
A exim [} BbIK/IlOYaTENIEM

Pexxum Y

B9 Bxopa, HasHauaemblit AUCKPETHbIN BXOS, -
AB10 Bxopg, HasHauyaemblit AUCKPETHbIN BXOS, -
[0B11 Bxop, Ha3Hauyaemblil ANCKPETHbIN BXOA, -
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MpopgonxkeHne Tabnnubl 2.4

HanmeHoBaHue
OVCKPETHOro BXoaa

(DYHKLI,MOHaI'IbHOE Ha3Ha4YeHune

MOAKNIOUEH K IoTMYecKomy
BXoAay

[0B12 Bxop, HasHauyaemblil ANCKPETHbIN BXOA, -
[B13 Bxoa HasHauaemblit AUCKPETHbIN BXOA, -
[B14 Bxop, HasHauyaemblil ANCKPETHbIN BXOA, -
[AB15 Bxoa HasHauaemblit AUCKPETHbIN BXOA, -
[B16 Bxoa HasHauaemblit AUCKPETHbIN BXOA, -
[0B17 Bxop, HasHauyaemblil ANCKPETHbIN BXOA, -
[B18 Bxoa Ha3Hauyaemblli ANCKPETHbIN BXOA, -
[B19 Bxoa Ha3Hauyaembll ANCKPETHbIN BXOA, -
[B20 Bxop, HasHauyaemblii ANCKPETHbIN BXOA, -
[B21 Bxoa Ha3Hauyaemblii ANCKPETHbIN BXOA, -

Tabnunua 2.5 — InckpeTHble BbIXoAbl

HanmeHoBaHue
OVCKPETHOrO BbIX0Aa

cDyHKLI,l/‘IOHa/'IbHOE Ha3Ha4YeHune

MoaKNtoYeH K n1ormyeckomy
BbIXo4y

K1 OTKntoyeHune

OTKNtoYEeHMeE BbIKNOYaTENA

OTKNOYEHME BbIKA.

K2 BkntoyeHue

BKkntoueHue BbikNOYaTENA

BKntoyeHue BbiKA.

K3 ABap.oTKn.

ABapuitHOe OTK/IOYEHUE BbIKNIOYATENA

ABapuitHoe OTKA.

K4 MpepynpexgeHne | MNpegynpeantenbHaa cMrHanmnsauua MpeanynpexaeHne
K5 OTkas? OTKas ycTpolicTsa OTKas KUT
K6 Bbixog, HasHayaemblil AUCKPETHbIM BbIXOA, -

K7 Bbixog, HasHayaemblil AUCKPETHbIM BbIXOA, -

K8 Bbixoa, Ha3Hauyaemblli ANCKPETHbIN BbIXOA, -

K9 Bbixoa, Ha3Hauyaemblli ANCKPETHbIN BbIXOA, -

K10 Bbixog, HasHayaemblit AUCKPETHbIM BbIXOA, -

K11 Bbixog, HasHayaemblit AUCKPETHbIM BbIXOA, -

K12 Bbixopg, Ha3Hauyaemblii ANCKPETHbIN BbIXOA, -

K13 Bbixog, HasHayaemblt AUCKPETHbIM BbIXOA, -

K14 Bbixog, HasHayaemblit AUCKPETHbIM BbIXOA, -

K15 Bbixog, Ha3Hauyaemblii ANCKPETHbIN BbIXOA, -

K16 Q oTKAto4eH

CurHanmsayma noNoXKeHMa BblKaoYaTena

BbIkn. oTKAOYEH

K17 Q Bk/to4YeH

CurHanmsauma noNoXKeHuA BblKAoYaTena

BbIKn. BKAOYEH

1) HasHaueHMe ANCKPETHOrO BbIXOAa HE U3MEHAETCA.
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3 ONUCAHUE ®YHKLIUNA YCTPOUCTBA

3.1 Obwue cBegeHunn

B paHHOM pa3gene npuMBOAMTCA oONUCaHMe QYHKUMA penerHor 3aluTbl, aBTOMATUKU W

CUrHaNM3auumn.
Bce dyHKLMOHANbHbIE CXEMbI A/ITOPUTMOB YCTPOIMCTBA NPUBEAEHDI B NPUIOXKEHUM A,
Ana Bcex GYHKUMI yCTPOMCTBA YCTaBKM 3aLUMUT, aBTOMATUKM U CUTHANM3ALMKU MpPUBELEHbI BO

BTOPUYHbIX 3HAYEHUSAX.
3.2 IUCTaHLUMOHHAA 3awmTa oT mexXAaydasHbIX KOPOTKUX 3amMbiKaHuii ([3)

3.2.1 dyHKUMOHaNbHAA cxema anroputma 3 npeacrasneHa Ha pucyHke 3.1. Hactpansaemsble
napameTpbl 13 npuBeaeHbl B Tabauue 3.1, BXOAHbIE M BbIXOAHbIE CUTHAbl — B Tabanue 3.2.

KoHT A
[ - Ko:ryg ‘,;8 [ no as 1 J
KoHTyp AB
- | Myck A3 1 j
UAB | /| no 3 12a8 & | Beon 31 3 1 Tep
A ’2—1‘ CpabatbiBanme 3 1 ]
1B | PC A3 1 Zep Moaxsat 13 101 132
031 én -
O3 1 Rep ﬁ
03 1 onp
03 1 Kem
3 1 Hanpasn.
113 1 Hanpasn. K WuHaM
Hewanp. 13 1 npu BKIJ

‘ AY sawmr ]J

(
[‘o

a_ |  Brok 31 21
E‘\ BeiBog 13
[ CpabatbiBaHue KLH
[ ‘ MO [13 2 ZAB HeHanpaBn} L

[13 1 o7 BK

{ BKwm } ?—M 21
< 113 1 o7 BKG|
( 56 | T

PucyHok 3.1 a) — dyHKUMOHaNbHaA cxema anroputma A3
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(

KoHnTyp CA

KoHTyp BC)

IB | PC

i

N
Nno A3 2 ZAB

10 /13 2 ZAB HeHanpasn.

03 2 Zcp
032 on
03 2 Rep
03 2 dnp
03 2 Kem
3 2 Hanpasn.

[13 2 Hanpasn. K WuHam
Henanp. 13 2 npu BKJ'I/J

AY sawmr }J

(—J“\fﬁ

Bnok. 3 2

‘o

BoiBog 3

Y

CpabatbiBanue KLH

KoHTyp AB) | |2

Beog O3 2

BKm

3 2 o1 BK
AS2orBirsq
03 2 o1 BK6!
T

- A

BK6

|
! |
! 1
|
1
1

..

|

KoHTyp CA

KonTyp BC)

UAB QEZ
A Nno A3 3 ZAB
IB | PC A3 3 Zcp

A3 3 én
03 3 Rep
03 3 onp
03 3 Kem
3 3 Hanpasn.
[13 3 Hanpasn. K WuHam,

Bnok. A3 3

BoiBog 3

[ CpabatbiBaHue KLH

&

Beog O3 3

KoHTyp AB)

BKm
J

03 2 Tep

t

=

L

nonas2 J

Myck A3 2 j

CpabatbiBanue 3 2 }

03 3 Tep
LA

PucyHok 3.1 6) — dyHKUMOHaNbHaA cxema anroputma 3

nopnss j

Myck A3 3 }

CpabartbiBanve 13 3 J

KUT-P-A3-PY-01
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=

AY 13 Tcp
e CpabatbiBanue AY 13 }

{ ’ AY sawmt }
CryneHb AY 13
[ Mo A3 1 ]% }J
[ Mo A3 2 H
[\’\’ Bnok. AY 13 j
N om
[—W CTySeHb oy a3
wor
J 1
{ Mo A3 1 !
[ no 32 ]J
[ no a3 3 H
[ bl ] ov a3 :;:S’UTEM >
( D e
0 e

o

oYy A3 Tep
e CpabarsiBatve OY 3 }

PucyHok 3.1 B) — DyHKLMOHANbHAA cxema anroputma A3

Tabnunuya 3.1 — NapameTpbl A3

HanmeHoBaHue Anana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKM N3MeHeHuA YMOJIYQHUIO | U3SMEHEHUA
Crynenb 1
Beog A3 1 O-™ O - Bsog nepsoit ctynenun 43
YcTaBka no NOAHOMY CONPOTUBEHUIO
031 Zcp 0,20 - 400,00 10,00 0,01 131, Om
Yron AMHUM XapaKTepUCTUKU
As1on 30-85 60 ! cpabatbiBaHma O3 1, rp
[13 1 Rep 0,20 — 400,00 10,00 0,01 YcTaBKa N0 akTUBHOMY COMNPOTUBAEHUIO
031, 0m
131 dnp 30-85 50 1 Yron Hak/o0Ha NpaBou CTOPOHbI
XapaKTepUCTUKM cpabaTbiBaHua A3 1, rp
113 1 Kem 0,05 — 0,30 0,10 0,01 KoadpodumumneHT cmeleHna 3a CNnHy
XapaKTepUCTMKK cpabaTbiBaHua [3 1
131 Tep 0,00 — 10,00 0,30 0,01 z/CTaBKa no BpemeHu cpabatbiBaHua A3 1,
A3 1 HanpasA. 0-1 0 1 Bsog HanpasneHHocTn 3 1
A3 1 wanpasn. K O-o O - Bsog HanpasneHHocTM 3 1 K WwimMHam
LWNHaM
HeHanp. A3 1 npwu O-o . i BBog, HeHanpaBaeHHOro pexxuma 3 1
BK/. Npu BKAOYEHUU IMHUU
19 KNT-P-A3-PY-01
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MpoaonxkeHne Tabanubl 3.1

HavmeHoBaHue OnanasoH 3HayeHMe no War o
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | N3SMEHEHUA
Moaxsat A3 1 ot 43 Bsog noaxsata A3 1 oT HeHanpaB/eHHOW
O-o O -
2 XapakTepuctukm 3 2
Bsog KoHTpoaa A3 1 oT 610KMpoBKK Npu
03 1 oT BKm O-o O - KayaHuUAX Me/IeHHOAeNCTBYIOLLLIUX
cTyneHemn
Bsog, KoHTpoaA A3 1 oT 610KMpoBKK Npu
03 1 o1 BK6 O-™ O - KayaHUAX ObICTPOAENCTBYIOLWMX
cTyneHemn
CryneHb 2
Beog 13 2 O-™m O - Beog BTOpOI cTyneHn A3
YcTaBKa No NoJIHOMY COMPOTUB/IEHUIO
03 2 Zcp 0,20 -400,00 10,00 0,01 1132, Om
Yroi IMHUM XapaKTEPUCTUKHN
A32on 30-85 60 ! cpabaTbiBaHua O3 2, rp
YcTaBKa N0 akTUBHOMY COMPOTUBJIEHUIO
O3 2 Rep 0,20 -400,00 10,00 0,01 132, Om
Yros Hak10Ha NPaBoi CTOPOHbI
A32®np 30-85 >0 ! XapaKTepUCTUKM cpabaTbiBaHmua 3 2, rp
113 2 Kem 0,05 — 0,30 0,10 0,01 KoapdumumneHT cmeleHuna 3a CnnHy
XapaKTepUCTMKK cpabaTbiBaHua [3 2
32 Tep 0,00 — 10,00 0,30 0,01 ZCTaBKa no BpemeHu cpabatbiBaHua A3 2,
[3 2 HanpasA. 0-1 0 1 BBog HanpasneHHocTn [13 2
A3 2 wanpaen. K O-o O - Bsog HanpasneHHOCTM [3 2 K lWMHam
WKHam
Henanp. A3 2 npu O-® O i BBog, HeHanpaBaeHHOro pexuma 3 2
BKJI. NPW BKAOYEHUN TNHUK
BBog KoHTposAa A3 2 oT 610KNPOBKK Npu
3 2 ot BKm O-™ O - KavyaHMAX MegNeHHOo4eNCTBYIOLWMUX
cTyneHemn
BBog KoHTposAa A3 2 oT 610KUPOBKK Npu
03 2 ot BK6 O-o O - KayaHuaX BbICTPOAENCTBYHOLNX
CcTyneHemn
CryneHb 3
Beog A3 3 Oo-™ O - BBog TpeTbeli ctynenmn [3
YcTaBKa no NoJIHOMY COMPOTUB/IEHUIO
Z 20 - 1 1
O3 3 Zcp 0,20 —400,00 0,00 0,0 1133, Om
Yrosl IMHUM XapaKTePUCTUKHN
- 1
A33 ®n 30-85 60 cpabaTbiBaHua O3 3, rp
YcTaBKa MO akTUBHOMY COMPOTUB/IEHUIO
20 - 1 1
O3 3 Rep 0,20 —400,00 0,00 0,0 1133, Om
Yron Hak/0Ha NpPaBoi CTOPOHbI
A3 3 ®np 30-85 >0 1 XapaKTePUCTUKKM cpabaTtbiBaHua [13 3, rp
1133 Kem 0,05 — 0,30 0,10 0,01 KoaddnumneHT cmeleHns 3a cnnnHy
XapaKTepPUCTUKKM cpabaTtbiBaHuA 3 3
033 Tep 0,00 — 10,00 0,30 0,01 ;/czaBKa no BpemMeHu cpabatbiBaHua 3
[3 3 HanpaBsA. 0-1 0 1 Bsog HanpasneHHocTn [13 3

KUT-P-A3-PY-01
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MpoaonxeHue Tabanubl 3.1

HavmeHoBaHue OnanasoH 3HayeHMe no War o
KommeHTapum
YCTaBKM N3MeHeHuA YMOMYaHUIO | U3MEHEHUA
3 3 HanpasA. K

A P O-™ O - BBog HanpasneHHOCTM [3 3 K WKHam

WMHaM
Bsog, KoHTpoaA A3 3 oT 610KMpoBKK Npu

03 3 oT BKm O-o O - KayaHUAX Me/IeHHOAENCTBYIOLLLNX
cTyneHemn

30Ha Harpysku

[13 30Ha HarpysKku O0-M O i Bsog, 6/10kMpOBKKM cpabaTtbiBaHua [3 npu
HaXOXAEHUWN B 30HE HArpy3Kn

3 ®Harpysku 10-70 30 1 Yron Harpysku, rp

113 RHarpy3Ku 0,20 — 400,00 10,00 0,01 YcTaBKa N0 akTUBHOMY COMPOTUB/IEHUIO
30HbI Harpyskm, Om

YckopeHue 13

CryneHb AY /13 0-2 0 1 Bbibop CTyI'IUEHVI [3, aBTOMaTn4yecKkn
YCKOPAEMOM NpPU BKAOYEHUN JIMHUM
YcTaBKa no BpemeHu cpabaTbiBaHMA

AY 13 Tcp 0,00-10,00 0,10 0,01 aBTOMATMYECKM YCKOpAEMOM Npu
BKAOYEHUU NHWUKU cTyneHn [13, ¢
B "

CryneHb OY /13 0-3 0 1 bI6Op ONepaTUBHO YCKOPAEMOWM CTyneHM
43

oY A3 Tep 0,00 — 10,00 0,10 0,01 YcTaBKa Nno BpemeHu cpau6aTb|Bava
onepaTmMBHO yCcKopsaemou ctynenmn [13, ¢
BBOA, KOHTPO/IA ONEPATMBHO YCKOPAEMOIA

QY [3 o1 BKm O-™ O - CTYMeHn oT 6I0KMPOBKM NPU KayaHUAX
MeJIEHHOAENCTBYIOWMX CTyNneHeln
BBOA, KOHTPO/IA ONEPATMBHO YCKOPSAEMOIA

OY A3 o1 bK6 O-o O - CTYyNeHun oT 610KMPOBKM NPU KayaHUAX
ObICTPOAENCTBYIOLMX CTYNEHEN

21
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Tabnuua 3.2 — Jlornyeckume curHanol 3

Tun HanmeHoBaHue o
KommeHTapum
CuUrHana CcuUrHana

no a3 1 zAsY MyckoBoi opraH [3 1 no KoHTypy AB
no a3 1zecY MyckoBoi opraH [13 1 no KoHTypy BC
no a3 1zcAv MyckoBoi opraH [3 1 no KoHTypy CA
no a3 2 zAgY MyckoBoi opraH [3 2 no KoHTypy AB
no a3 2 zecY MyckoBoi opraH [13 2 no KoHTypy BC
no a3 2 zcAv MyckoBoi opraH [3 2 no KoHTypy CA
no A3 2 ZAB MycKoBOWM opraH HeHanpaBAeHHOM XapaKTepucTuKM 3 2 no KoHTypy AB

no HeHanpasn.t
no A3 2 ZBC MycKoBOW opraH HeHanpaBAeHHOM XxapaKTepucTuKM 3 2 no KoHTypy BC
HeHanpasn.!
no a3 2 ZCA lMyckoBOM opraH HeHanpaBAeHHOM XapakTepuctnkm A3 2 no KoHTypy CA
Henanpasn.t
no A3 3 zAgY Myckoso# opraH A3 3 no KoHTypy AB
no A3 3zecY Myckosown opraH A3 3 no KoHTypy BC
no A3 3 zcAY Myckoso# opraH A3 3 no KoHTypy CA
bnok. 431 bnokmposaHme 13 1
bnok. 3 2 bnokmposaHue 13 2

«,\( bnok. A3 3 bnokmposanue 13 3 _
Boisog 13 BbiBog Bcex ctyneHen [13
bnok. AY 13 bnoknpoBaHMe aBTOMaTUYeCKOoro yckopenua 13
oy a3 OnepaTtnBHOe ycKopeHue 3
BK6 CpabaTbiBaHMe 6AOKMPOBKKN NPU KaYaHUAX ObICTPOAENCTBYIOLWMX CTYNEHEN
BKm CpabatbiBaHWe ONOKMPOBKM MNPU  KavyaHUAX Me/IEHHOAENCTBYIOLLMX

Bxog, cTyneHen
AY 3awmt ABTOMaTUYECKOE YCKOPEHME 3aLLUT NPU BKAOYEHUN NTUHUU
CpabaTbiBaHue KLH HencnpaBHOCTb M3MePUTE/IbHBIX LLenel HanpaKeHus
nopa3sil Myck A3 1 6e3 KOHTPOA OT 6I0KMPOBKM NPU KavaHMAX
MNyck A3 1 Myck A3 1
CpabaTbiBaHue [3 1 CpabatbiBaHue 3 1
no a3 2 Myck 13 2 6e3 KOHTPOIA OT 6I0KMPOBKM NPU KavaHMAX
Myck A3 2 Myck A3 2

Bbixog | CpabaTtbiBaHue [3 2 CpabaTtbiBaHue [3 2
no a3s Myck A3 3 6e3 KOHTPOA OT 6I0KMPOBKM NPU KavaHMAX
Myck A3 3 Myck A3 3
CpabaTbiBaHue [3 3 CpabatbiBaHue 3 3
CpabatbiBaHue AY 13 CpabaTtbiBaHWe aBTOMATMYECKU yCKopAaemoi cTyneHun [13
CpabaTbiBaHne QY A3 CpabaTbiBaHWe onepaTUBHO ycKopsaemown cTyneHn A3
Y KoaddpuumeHT Bo3BpaTa He 6onee 1,07.

3.2.2 ANCTaHUMOHHAA 3alunTa BbINOAHEHA B TPEXPENIEMHOM MWCMOAHEHUN C KOHTPOJEM
conpoTmeeHnit KoHTypoB AB, BC, CA. PacyeT conpoTUBAEHWUI BbINOAHAETCA MO popmysiam:

7 _ Ung (3.1)
AB I_A__ I_B

= Ugc (3.2)
Z =
BC IB__ IC

- Uca 3.3

a2 (3:3)
C A
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AR
OKVIT

TPBH.656122.001-20.01 P31

rae Ung, Ugc, Ucp — BTOpMUHbIE 3HaueHMA da3HbIX HanpaXKeHUi;
I, Ig, Ic — BTOPUYHbIE 3Ha4YeHUA da3HbIX TOKOB.
3.2.3 B ycTponCTBE peanin3oBaHo TpU cTynenun [13. Xapaktepuctmka cpabaTbiBaHMA NpuBeaeHa Ha
puUcyHKe 3.2.

PHM X, Om

30Ha Harpysku

n
»

R, Om

i,

cp

PucyHok 3.2 XapaKtepuctuka cpabaTtbiBaHua 3

3.2.4 Kaxkpaa ctyneHb A3 coctout u3 pene conpotmeneHua (PC), oxBaTbiBaloLEro Ha4ano
KOOPAWHAT, 1 pesie HanpasneHua molHoctu (PHM). CoctoaHmMe PHM KOHTpoAMpyeTca TO/IbKO Npu BBOAE
nporpammHoro knto4a «3 1(2,3) Hanpaen.», B NPOTUBHOM c/iydae [3 oxBaTbiBaeT Hayano KOOPAMHAT C
KoadduumeHTom cmeweHma «43 1(2,3) Kem».

3.2.5 Mpun 6an3KMx MmeTannmdeckmx mexaydasHbix K3 ¢ manbiM OCTaTOYHbIM HaNpsKEHUEM
Hanpas/ieHMe MOLLHOCTM BbiTb onpeaeneHo HeBepHOo. [na npefoTBpaLLeHMA N0XHOM paboTbl A3 npu
6nm3kux K3 "3a cnuHoi" PHM 3anomuHaetr a3y HanpsyKeHWs npenaBapuiMHOro pexuma, 4To
obecneumBaeT NpaBuIbHOE onpeaeneHne HanpasaeHHocTH K3.

3.2.6 Mpwn cHUKeHnn HanpaxeHnAa HUXKe 10 B, B TedeHmne 100 mc yron gna PHM onpegensaetca
mexay Tokamu |AB (IBC, ICA) 1 npeaaBapuiHbiM HanpsaxkeHnem. Mo ncredeHum 100 mc coctosiHne PHM
dukcmpyetca. Bosspat PHM ocyuwectBasetca Npu  CHUXEHUM ToKoB Huxke 0,25 A wnan npwm
BOCCTAHOB/IEHMM 3HayeHUA HanpaxeHus sBbiwe 10 B. Ana pabotbl PHM "no namatn" Heobxogmmo
Hann4uue Hanpa*keHus sbiwe 40 B He meHee 50 mc.

3.2.7 MpeaycMoTPEHO U3MEHEHME HaMnpaB/IEHHOCTU XapaKTepUCTUKn cpabatbiBaHua PC n PHM
nporpammHbIMK Kntodamm « 13 1(2,3) HanpasA. K WMHAMY.

3.2.8 [na npenoTepalleHma Bo3BpaTa nepson ctyneHun [13 B cnyyae ropeHuns gyrm npu K3 B KoHue
30Hbl AencTBuAa cTyneHn u obecneyeHna OTKAOYEHMA K3 € MMHMMANbHOW BbIAEPKKON BpPEMEHMU
npefycMaTpuBaeTCA BO3MOXHOCTb BbINOAHEHMA '"moaxsaTta" cpabaTbiBaHWA NepBOM CTyNeHW OT
HanpasneHHoro PC BTopoi cTyneHn, umetowen 6onee LWMPOKYO XapaKTepUCTUKY cpabaTbiBaHUA.

3.2.9 ina npepoTBpalleHMA cpabaTtbiBaHMA [13 B HArpy3o4yHOM pexume npeayCMOTPEHO
6n10kupoBaHue PC npu nonagaHum B 30HY Harpysku. XapaKTepuUCTMKA 30Hbl Harpysku npuBeaeHa Ha
puUcyHKe 3.2.
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3.2.10 A3 BbINOAHAOT € KOHTponem oT BK. OnucaHune npuHumna paboTbl BK cm. B 3.4. CtyneHun ¢
BblAEPXKKON BpemeHM meHee 1,5 ¢ BbinonHATCA OT BK 6bicTpogencTBytowmx cTyneHen, CTyneHun ¢
BblaepKKon BpemeHn b6onee 1,5 ¢ — ot BK meaneHHogencTByowmx cryneHen. MNpn HeaocTaTouHOM
YYBCTBMTE/NILHOCTU NYCKOBbIX opraHoB bK K K3 B 30He ganbHero pesepBuUpoBaHUA, CTYNEHb BbINOAHAOT
6e3 KoHTpoAs oT BK.

3.2.11 PekomeHAayeTca Bce cTyneHu [13 BbINONHATL C KOHTponem oT BK ans Bcex AMHMA, B TOM
yncne ¢ OAHOCTOPOHHUM MUTAHUEM WMAN HU3KOM BEPOATHOCTbIO KAYaHUMW, TaK KaK KOHTposab OT BK
obecneumBaeT HecpabatbiBaHue 3 npu o6pbiBe Lenen HanpsaxKeHus.

3.2.12 Mocne BKAOYEHMA AMHUX BBOAMTCA ABTOMATUYECKOe YyCcKopeHue cTyneHn [3,
3almwatoLLer Bcto MHKUIO (06bluHO 2 ctyneHb [3). YckopeHue 13 obecneunBaeT oTKAtoueHMe K3 Ha Bcel
NIMHUM 6e3 BbIAEPKKN BpeMeEHW. YCKOopAeMas CTyrneHb BbiNoaHAeTcA 6e3 KoHTpons oT BK, Tak Kak nyck
CTYNEHMW BbINOIHAETCA OT CUTHA/NA BKIOYEHUA IMHUN.

3.2.13 Ha nuHuMAxX C ABYCTOPOHHUM MUTAHMEM, MPWU BKAOYEHUU JIMHUM CO BTOPOM CTOPOHDI
BO3MOXHO BO3HWUKHOBEHME KaYaHWI, KOTOpble MOryT Bbl3BaTb cpabaTtbiBaHue [3. [na npegoTBpaLlLeHma
cpabaTbiBaHuA [13 KOHTPOAMPYETCA OTCYTCTBME HAMPAMEHWA MPU BKAOYEHUU. Hanuume HanpsxKeHuA
cBugeTenbcTeyeT 06 ycnewHoOM BKAKYEHUN CO CTOPOHDI, BKAKOYAaEMOWN NepBOA.

3.2.14 Mpwn ycTaHoBKe TpaHchOpmaTopa HanpAXKeHUsa "B IMHMK" NpU BKAOYEHUM BblKAOYaTENA
Ha 6sm3koe K3 pabota PHM "mo namstu" HEBO3MOMKHA, NMO3TOMY MNPM BKAKOYEHUWU BbIKAOYATENS
yCKopsiemaa CTyneHb [AO0/MKHA paboTtaTb B HEHaANpaB/leHHOM peXume (NPOorpammHbIA  KAtou
«HeHanp.A31(2) npu BKA.»).

3.2.15 Mpw BbIBOAE OCHOBHOW 3aLWMTbl, KaK NPaBWUI0, BBOAUTCA ONEPaTUBHOE YCKOPEHME CTYMEHMU
[3, oxBaTbiBatoLLel BCO NNHUIO. Bblaep’KKka BpemMeHM YCKOPSEeMOM CTyMeHW He OTCTPOEeHAa OT UMKAa
KayaHWi, NO3TOMY, €C/IM HA JIMHUM BO3MOXKHO BO3HMKHOBEHME KayaHUMW, YyCKOpAemas CTyneHb
BbINO/IHAETCA C KOHTPOoem OT BK 6bicTpoaencTByOLWMX CTyneHen (NporpammHbii kKntod «OY 03 ot BK6»).
B npoTMBHOM Cnyvae onepaTMBHO YCKOPAEMYHO CTyNeHb PEKOMEHAYETCA BbIMONHATL C KOHTpoaem oT bK
MeaNeHHOAENCTBYIOLWMX CTyNeHen (nporpaMmHbii Katod «OY 13 ot BKm»).
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3.3 AucTaHUMOHHAA 3aWUTa OT ABOMHbIX 3aMbiKaHuii Ha 3emaio (A34B)

3.3.1 dyHKUMOHanbHaA cxema anroputma 3B npeacrtasneHa Ha pucyHke 3.3. HacTpanBaemble
napameTpsbl A3B npmnBeaeHbl B Tabaumue 3.3, BXOAHbIE U BbIXOAHbIE CUrHa/bl — B Tabauue 3.4.

( KoHTyp CN)
[ KonTyp BN) [ no A3ne 1 j
( KoHTyp AN)
L 2>1 Myck A3/B 1 ]
-
UA | [ Ino nans 1A &
UB Beoa [13/1B 1 S
lﬂg PC | A30B 1 Zep 21 Cpabatbiearve 03B 1 J
030B 1 &n Mogxear 13718 1 ot 1308 2
1B
IC 0308 1 Rep 9 —
030B 1 onp
030B 1 Kem
\030B 1 Hanpaen.
[1371B 1 Hanpasn. K Wikal
Henanp. 131 1 npu axnj
[
[ ‘ AY zawmt JJ
310 N
:Q +-*| MO 1378 310>
IC £33 1308 310 Hav.
A30B Kropm
[3\ Brok. A30B 1 21
E"\ Buisoa [130B
L CpabatbiBanue KLH
[ ‘ N0 [130B 2 ZAB HeHanpaBn] |
L/
J
030B 1 ot BKm
{ BKwm } " 6/ 21
B1 BKG |
} a3n /‘/OT

[ BK6

e |

PucyHoK 3.3 a) — DyHKLUMOHANbHAA cxema anroputma 438
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[ no A3aB 2 J

Myck A30B 2 ]

CpabatbiBanune O3B 2 j

AY 03[B Tcp
t

[ KonTyp CN
r KonTyp BN)
f KonTyp AN) | 1 21
fuA Mo A3MB 2 ZA &
uB ‘Qi AsA Beon [13MB 2
UC | PC |N0JI3B2ZA Henanpaen.
IA A30B 2 Zcp
B a
IC 030B 2 on
030B 2 Rep
030B 2 onp
O30B 2 Kem
[30B 2 Hanpasn.
[1301B 2 Hanpaen. K WwHa
L I Henanp. [1301B 2 npu axnj
[ ‘ AY 3awmr ]J
[ ‘ no O34B 310> Ji
C‘\ Bnok. A430B 2 21
[\.\ Bbisoa 1308
[ CpabartbiBaHue KLH %
L/
O30B 2 ot BKm
[ BKm } " 6/./ ﬂ
030B 2 o1 BKG |
[ BK6 ] T :
(e |
[ ‘ AY sawyut j ﬂ
CryneHb AY 130B
uge
) 1
[ Mo A30B 1 ]—1
[ Mo A30B 2 H

— CpabatbiBaHune AY 13[B j

["’QJ Briok. AY 3B }
["0‘_‘ oY A30B }
b CrtyneHb OY O3B

"

J —

{ Mo [308 1 jé
[ Mo A30B 2 j—z
[ -~ ] oy HSE?/ oT BKm >1
[ - } oy na;/u? ot BK6
= —

=

Oy O30B Tcp
i CpaBartbiBaHue OY ,usma}

PucyHok 3.3 6) — dyHKUMOHaNbHaA cxema anroputma A3/B
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Tabnunua 3.3 — NapameTpbl 434B

WNHam

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | U3SMEHEHUA
Crynenb 1
Beop A3/B 1 O-™ O - Bsog nepsoit ctyneHun A3/B
YcTaBka no No/IHOMY CONPOTUBIEHUIO
B1Z 20-4 1
430 cp 0,20 —400,00 0,00 0,01 138 1, Om
Yron AMHUM XapaKTepUCTUKMU
30B1® 30-85 1
A 7 60 cpabaTbiBaHma O34B 1, rp
YcTaBKa No akTMBHOMY COMPOTUB/IEHUIO
B1R 20-4 1
430 cp 0,20 - 400,00 0,00 0,01 138 1, Om
Yron Hak/0Ha NPaBoii CTOPOHbI
B1o - 1
ASA np 30-85 >0 XapaKTepucTuKkn cpabatbisaHua A340B 1, rg
KoaddnumneHT cmeleHns 3a cnnnHy
B1K - 1 1
ASA M 0,05-0,30 0,10 0,0 XapaKTepUCTUKKU cpabatbiBaHua A34B 1
308 1 Tcp 0,00 — 10,00 0,30 0,01 SllczaBKa no BpemeHu cpabatbiBaHna A3/1B
03B 1 Hanpasn. 0-1 0 1 Besog HanpasneHHocTn O3B 1
B1 .
A30B 1 nanpasn. O-o O - Bsog HanpasneHHoctn O3B 1 K wmnHam
LWMHAM
Henanp. A34B 1 O0-o 0 i Besog HeHanpasneHHoro pexuma 4348 1
npu BKJ. Npu BKAOYEHUU IMHUMU
Besog nogxsata A3/1B 1 ot
Mn B1
oaxsar A31B 1 ot O-o O - HeHanpas/eHHOM xapaKTepucTukn 1318
4348 2 )
Bsog KoHTposa A3[B 1 oT 610KMpoOBKM
034B 1 ot BKm O-o O - NP1 KayaHUAaX MeaneHHOoAEeNCTBYHOLWMX
cTyneHemn
Bsog KoHTposa O3B 1 oT 610KMpoOBKK
O30B 1 ot BK6 O-o O - Npwn KayaHmaAx BbICTPOAENCTBYHOLNX
cTyneHemn
CryneHb 2
Bsog 43/B 2 O-™ O - Beog BTOpOI cTyneHn 43/B
YcTaBKa Nno NOJIHOMY COMNPOTUBJIEHNIO
B2Z 20-4 1
a3a cp 0,20 —400,00 0,00 0,01 1378 2, Om
Yron AMHUM XapakTepUCTUKU
30B2 ® 30-85 1
ASA N 60 cpabaTbiBaHma O34B 2, rp
YcTaBKa No aKTMBHOMY COMPOTUB/IEHUIO
30B2R 0,20 -400,00 10, ,01
a3a cp 0,00 0,0 13718 2, Om
Yron Hak/0Ha NpPaBoi CTOPOHbI
030B 2 dnp 30-85 50 1 XapaKTepUCTUKKM cpabaTtbiBaHua A34B 2,
p
KoaddnumneHT cmeleHns 3a cnnnHy
30B2K 0,05-0,30 0,10 ,01
ASA M 0,0 XapaKTepUCTUKKM cpabaTtbiBaHua A3/B 2
YcTaBKa no BpemeHu cpabatbiBaHuMA
30B2T 0,00-10,00 § ,01
43a cp 0,30 0,0 0308 2, c
[03/4B 2 Hanpasn. 0-1 0 1 Bsog HanpasneHHocTn O3B 2
3B 2 .
AL Hanpasn. & O-™ O - BBog HanpaeneHHocTu O3B 2 K WimMHam
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MpoponxeHne Tabanubl 3.3

HavmeHoBaHue OnanasoH 3HayeHMe no War o
KommeHTapum
YCTaBKM N3MeHeHuA YMOMYaHUIO | U3MEHEHMA
Hewanp. A34B 2 O-o 0 i BBog, HeHanpassieHHOoro pexuma A3/4B 2
npu BK. NP BKAOYEHUN NHUK
Bsog KoHTpoaa A3/1B 2 ot 610KMpOBKM
O3B 2 ot BKm O-o O - NpPW KayaHUAX Me/IeHHOAENCTBYOLLINX
cTyneHemn
Bsog KoHTpoaa A3/1B 2 ot 610KMpOBKM
O3B 2 ot BK6 O-o O - npu KayaHmAx BbICTPOAENCTBYHOLNX
cTyneHemn
30Ha Harpysku
430B 30Ha O-® O i Bsog, 610kMpoBKM cpabaTtbiBaHua [A3/B
Harpysku NPW HaxoXAEHUN B 30HE HarpysKu
03B PHarpysku 10-70 30 1 Yron Harpysku, rp
113718 RHarpysku 0,20 — 400,00 10,00 0,01 YcTaBKa N0 aKTUBHOMY COMPOTUB/IEHMIO

30HbI Harpyskm, Om

Myck no TOKy HyneBoii nocnepoBa

Te/IbHOCTU

A034B 310 Hau.

0,25-10,00

1,00

0,01

YcTaBKa NoO HayabHOMY TOKY
cpabaTbiBaHMA NYCKOBOro OpraHa Toka
HY/IeBOM NocneaoBaTe/IbHOCTH, A

03B Ktopm

0,10-0,50

0,20

0,01

YcTaBKa no Ko3dPUUMeHTy TOPMOKEHMUA
XapaKTePUCTUKM TOPMOXKEHUNA MYCKOBOTO
opraHa TOKa Hy/ieBoi
nocnenoBaTe/IbHOCTH

KomneHcauma ToKa HyneBoi nocaen0B8aTeNbHOCTU

A30B R1lya

0,010 -2,000

0,100

0,001

YaenbHoe akTUBHOE CONpoTUBAEHUE
IMHUM NPAMOI NOCNea0BaTeIbHOCTH,
OMm/Km

L1348 ROya

0,010-2,000

0,100

0,001

YaenbHoe akTUBHOE CONpoTUBAEHNE
JNINHUN HyneBown
nocnegosatenbHoCcTU, OM/KM

L1308 X1y

0,010-2,000

0,100

0,001

YaenbHoe peakTusHoe
CONMPOTUBAEHUE IMHUW NPAMOM
nocnegosatenbHoCcTU, OM/KM

L1318 XOya

0,010-2,000

0,100

0,001

YaenbHoe peakTMBHoe
COMPOTMBIEHME IMHUN HYNEBOM
nocneposatenbHocTM, Om/Km

YckopeHnue A34B

CryneHnb AY 43/B

0-2

0

1

Bbibop ctyneHn A3/[B, aBTomaTMyYeCKK
YCKOPAEMOM NPU BKAOYEHUN ANHUK

AY [13[1B Tcp

0,00-10,00

0,10

0,01

YcTaBKa no BpemeHu cpabatbiBaHuMA
ABTOMATUYECKU YCKOPAEMO Npwu
BKAOYEHUM NHWUK cTyneHn O3B, ¢

Crynenb OY 431B

0-2

Bbl6op onepaTMBHO YCKOPAEMOI CTyNEeHM

JiEil:}

oy a34B Tcp

0,00-10,00

0,10

0,01

YcTaBKa no BpemeHu cpabaTtbiBaHuMA
onepaTUBHO ycKopsemol cTynenun A3/B,
o

KUT-P-A3-PY-01
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MpoaonxeHue Tabanubl 3.3
HanmeHoBaHue AnanasoH 3HayeHue no LWar
YCTaBKM NU3MeHeHuA YMONYAHUIO | U3SMEHEHUA

KommeHTapui

BBOA, KOHTPOAA ONEpaTUBHO YCKOPAEMOM
QY O3B o1 BKm O-™ O - CTYMeHn oT 6IOKMPOBKM NPU KauyaHUAX
MeASIEHHOAEMNCTBYOWMX CTyneHeln

BBOA, KOHTPOAA ONEpPaTUBHO YCKOPAEMOM
OY 4348 ot BEK6 O-™ O - CTYMeHn oT 6IOKMPOBKM NPU KauyaHUAX
ObICTPOAENCTBYIOLMX CTYNEHEM

Tabnuua 3.4 — lornyeckune curHanol A3/1B

Tun HanmeHoBaHue o
KommeHTapum
curHana curHana

no A34B 1 zAY Myckosoi opraH A34B 1 no ¢asze A
no A3aB 1 zY Myckosow oprax A3/B 1 no ¢ase B
no a3as 1 zcY Myckosoli opraH 3B 1 no ¢asze C
no A3aB 2 zAY Myckosow oprax A3/B 2 no dase A
no A3aB 2 zY Myckosow opraH A3/B 2 no ¢ase B
no a3aB 2 zcY Myckosoli opraH 3B 2 no ¢asze C

no no A34B 2 ZA MycKkoBOW OopraH HeHanpaBaeHHOM xapakTepucTnkm 3B 2 no ¢ase A
HeHanpasn.V
no g34B 2 ZB MyckoBOW opraH HeHanpaBAeHHOM xapakTepucTukm A34B 2 no ¢ase B
HeHanpasn.V
no a3aB 2 zC MycKkoBoOW opraH HeHanpasaeHHOM XapakTepuctnkm A3/4B 2 no ¢pase C
HeHanpasn.V
no g3as 310> MycKkoBoOW opraH TOKa Hy/s1ieBoi nocnegosatensHocty A3/4B
bnok. A34B 1 bnokuposaHue A34B 1
bnok. A3/4B 2 bnokuposaHue A34B 2

«’\ BbiBog A3/4B BbiBog BCcex ctyneHen A3/B
bnok. AY 13/1B BnokupoBaHue agTomaTuyeckoro yckopeHua 318
oy a34B OnepaTtusHoe yckopeHue O3B
BK6 CpabaTbiBaHWe 6/10KMPOBKMU NPY KauaHUsAX ObICTPOAENCTBYIOLLNX CTYNEHEN
BKm CpabaTtbiBaHMe OG/0KMPOBKM MPU  KavyaHUAX MeaNeHHOAENCTBYHOLLMX

Bxog, cTyneHem
AY 3awmt ABTOMaTUYECKOE YCKOPEHUe 3aLMUT NPU BKAOYEHUU NUHUN
CpabaTbiBaHue KLH HencnpaBHOCTb M3MEPUTENBHbIX LLenei HanpaXKeHns
no a3aB i1 Myck O30B 1 6e3 KoHTpoAsA OT 610KMPOBKM MPU KavyaHUAX
Myck A34B 1 Myck 4340B 1
CpabatbiBaHue 3B 1 | CpabatbiBaHue A3B 1
no A3aB 2 Myck O3B 2 6e3 KOHTPOoAsA OT 6I0KMPOBKM MPU KavyaHUAX

Bbixog Myck 4348 2 Myck 4348 2
CpabatbiBaHue A3B 2 | CpabatbiBaHue A34B 2
z;ziamsawe AY CpabaTtbiBaHMe aBTOMATUYECKN YCKopsAemon cTyneHn A3/B
zgztSBaTblBaHMe oY CpabaTbiBaHMe onepaTUBHO yCcKopsemow cTyneHn A3B
Y KoaddpuumeHT Bo3BpaTa He 6onee 1,07.

3.3.2 A3/1B Heobxoamma ona ceneKTUBHOro oTK/AoYeHns K3 Ha IMHMKM Npu ABOMHbIX 3aMblKaHUAX
Ha 3eM/t0, AMCTAHUMOHHAA 3awmTa oT mexaydasHbix K3 npu yKasaHHbIX 3aMblKaHUAX paboTaeT c
60/1bLWON NOrPELLHOCTbIO U3-3a HEKOPPEKTHOIO pacyeTa conpotmeaeHns. A34B npumeHMma TOAbKO Npu
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NOAKNIOYEHUM YCTPOMCTBA Mo TpexdasHoh cxeme (pucyHkm 1.1 a), 1.1 8), 1.1 r)), TaK Kak ana paboTbl
dYHKUMM TpebyeTca pacyeT TOKa HY/1eBOM NOC/eA0BaTe/IbHOCTU U3 TpeX $pasHbIX TOKOB.

3.3.3 IncTaHUMOHHAA 3aluuTa BbINOAHEHA B TPEXPE/SIEMHOM MWCMOAHEHUN C KOHTpPOJAEm
conpoTtusneHmn KoHtypos A0, BO, CO. PacueT conpoTnBAEHUI BbINONHAETCA NO GopMynam:

5 - Una (3.4)
*Ta+ Rioun + 310

7 _ Ug (3.5)
° _B + RPEMI‘I 3_IO

_ ]

Zo=- c_ (3.6)

PacueTHbIN TOK HyneBOﬁ nocnenoBatTezibHOCTU PacCYUTbIBAETCA NO d)Opmyne:
3|0=|A + IB + IC (3.7)

rae Uy, Ug, Uc — BTOpUUHbIE 3HaUeHMA GasHbIX HaNpaKeHWi;

I, Ig, Ic — BTOPUYHbIE 3Ha4YeHUA $a3HbIX TOKOB;

Kiomn — KOIPPULMEHT KOMNEHCALLMMN TOKA HYNEBOM NOCNE[0BaTENbHOCTY;
E]

(o]
lp — BTOPMYHOE 3HAYEeHMEe PacyeTHOro TOKa HYNeBOM NOC/e0BaTe/IbHOCTMU.
KoaddpunumeHT kKomneHcaumm Toka HyNeBoM NOCNe0BaTE/IbHOCTM paccunTbiBaeTca no opmyne:
R oo = (RO ya R VA)"'J"(.XO ya X1 YA) (3.8)
3 (Ruyg*iXaya)
rae Ry, — yAGNbHOE aKTUBHOE CONPOTUB/IEHME IMHUM HYNeBOI NocaenoBaTeNbHOCTM, OM/KMm;
R1ys — YAGNbHOE aKTUBHOE CONPOTUB/IEHME IMHUM NPAMON NOCNeA0BaTeNbHOCTH, OM/KMm;
Xoya — YAEGNbHOE peakTUBHOE CONPOTUBEHME IMHUM HYNeBOI Nocaef0BaTeNbHOCTM, OM/KMm;
Xiyy — YAGNbHOE peaKkTMBHOE CONPOTMBAEHME IMHMM NPAMON NocieAoBaTeNbHOCTH, OM/KMm.
3.3.4 B ycTpoicTBE peanm3oBaHo Age ctyneHun [3/B. XapakTtepucTuKa cpabaTbiBaHWA NpuBeaeHa
Ha pUcyHKe 3.4,
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PHM X, Om

30Ha Harpysku

n
- ’Y/l’ ‘DHarpyakm R
>

R
\‘@’3““ /\ R R, Om
- cp

i,

cp

PucyHoK 3.4 XapakTtepucTuka cpabatbiBaHua 438

3.3.5 Kaxkpgaa ctynedb O3B coctouT 13 pene conpotuBneHus (PC), oxBaTbiBaloWEro Hayasnio
KoopAuHaT, n pene HanpasaeHua mowHoctu (PHM). CoctosiHne PHM KOHTpOANpPYETCA TO/IbKO Npu BBOAE
nporpammHoro Kaoda «13/1B 1(2) Hanpasa.», B npoTMBHOM ciy4vae [13/1B oxBaTbiBaeT Haya/io KOopAMHAT
¢ KoapdnumneHTom cmewenma « 4348 1(2) Kem».

3.3.6 Mpun 6aAn3KMX MeTannmdeckux mexaydasHbix K3 ¢ manbim OCTAaTOUYHbIM HanpaxXeHUem
HanpaB/ieHNe MOLHOCTHM ObITb ONpeaesieHo HeBepHO. s npeaoTBpaLLeHNA NOXKHOM paboTbl O3B npu
6nm3kux K3 "3a cnuHoi" PHM 3anomuHaeT ¢a3sy Hanpsa)KeHWs npenaBapuMmMHOrO pPeXuma, YTo
obecneumBaeT NpaBuIbHOE onpeaeneHne HanpasaeHHocTH K3.

3.3.7 Mpwn cHUKeHnn HanpaxeHna HuxKe 10 B, B TeyeHmne 100 mc yron gna PHM onpepensetca
mexay Tokamu IA (1B, IC) u npegaBapuinHbim HanpsaxkeHnem UA(UB, UC). No ncteveHmm 100 mc cocToaHme
PHM o¢wukcupyetca. Bosspat PHM ocyuwectBndaetca npu CHUXKEHUM TOKoB HuxKe 0,25 A unam npu
BOCCTAHOB/IEHMM 3HayeHUA HanpaxeHua sbiwe 10 B. Ana pabotbl PHM "no namatu" Heobxogmmo
Hann4ue Hanpa*keHuA Bbiwe 25 B He meHee 50 mc.

3.3.8 MpeaycmMoTpeHO M3MEHEHWE HaNPaB/IEHHOCTU XapaKTePUCTUKKN cpabaTtbiBaHua PC n PHM
nporpammHbIMKn Kntoyamm « A3/4B 1(2) Hanpaen. K WWMHam.

3.3.9 ins npepoTBpalleHms Bo3BpaTa nepson ctynenn O3B B cnyyae ropeHua ayrm npu K3 8
KOHLLe 30Hbl AeNCTBUA CTyNeHN U obecrnedyeHuna oTKAOYEHUA K3 ¢ MMHMManbHOM BblAepPHKKON BpemMeHU
npeAycMaTpuBaeTCA BO3MOXHOCTb BbINOAHeHMA '"moaxsaTta" cpabaTbiBaHWA NepBOM CTyNeHW OT
HanpasaeHHoro PC BTopoi cTyneHu, umetowein 6onee LUMPOKYIO XapaKTEPUCTUKY cpabaTbiBaHUA.

3.3.10 ina npepoTBpallieHma cpabatbiBaHna [3[B B Harpy3o4HOM peXMMe NpeaycMOTPEeHOo
6n10kupoBaHue PC npu nonagaHuu B 30HY Harpysku. XapaKTepuCTMKA 30Hbl Harpysku npuvBedeHa Ha
puUcyHKe 3.2.

3.3.11 [nAa BbiABAEHMA ABOMHbIX 3aMblKaHWI Ha 3emto [3/1B BbINO/HEHA C KOHTPOAEM HaNYNA
pac4yeTHOro TOKa Hy/neBoW nocnenoBaTeNibHOCTU. [TyCKOBOW OpraH TOKa HyNeBOW MOC/NeA0BaTEbHOCTU
BbIMOJIHEH C TOPMOXKEHNEM B COOTBETCTBUM C PUCYHKOM 3.5.
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3'0 pacu.
30Ha Cpa6aTbIBaHMﬂ

03B Ktopm
A30B30Hay, ¥———F—— = .

_
_
7 >

>

TOopM

PucyHok 3.5 — XapakTepuctuKa cpabatbiBaHma MO HyneBown NocnenoBaTelbHOCTH

[na onpepeneHna TOKa TOPMOXKEHMA onpeaensaT ¢asbl C MAKCUMaAbHbIM U MUHMMAbHbBIM
3HaYeHMeM ToKa. TOK TOPMOXKEHMA paBeH 3HAYEHUIO TOKa B oCTaBLencs ¢pase. MNpu 4BOMHOM 3aMbIKaHUMU
Ha 3em/it0 obecneymBaeTca TOPMOXKEHME OT HenospexaeHHOM dasbl.

3.3.12 A3/B BbiNonHsAT ¢ KOHTposiem oT BK. Onucanue npuHumna pabotbl BK cm. B 3.4. CTyneHu
C BblAEpPXKKOM BpemeHn meHee 1,5 c BbiNoaHAWTCA oT BK GbicTpoaencTBytowmx CTyneHemn, CTyneHu ¢
BblaepKKon BpemeHn b6onee 1,5 ¢ — ot BK meaneHHogencTByoWwmMx ctyneHen. MNpn HepocTaTouHOM
YyBCTBUTENbHOCTU NYCKOBbIX opraHoB BK K K3 B 30He ganbHero pesepBUPOBaHUA, CTyNeHb BbINOAHAOT
6e3 KoHTpoaAa oT BK.

3.3.13 ocne BKAKOYEHMA JAUHUW BBOAUTCA aBTOMATUYeCKoe YCKopeHue ctyneHn [A3[B,
3awmuatoltei Bcto NHUIO (06blvHO 2 ctyneHb A34B). YckopeHnune 3B obecneunBaeT oTKAO4eHUe K3
Ha BCe IMHNKN 63 BbIAEPKKN BPEMEHW. YCKOPAEMAA CTYMNEHb BbINOHAETCA 6€3 KOHTPOAA oT BK, Tak Kak
MYCK CTYNeHM BbINONHAETCA OT CUTHA/IA BKAOYEHUA TNHUN.

3.3.14 Mpwn ycTtaHoBKe TpaHchOpMaTOpa HanpAXKeHUAa "B IMHUK" NPU BKAKOYEHUU BbIKAOYATENA
Ha 6amn3koe K3 pabota PHM "no namsatn" HeBO3MOMXHa, NO3TOMY NPM BKAOYEHUM BbIKALOYaATENA
yCKOpAemaa CTyneHb [AO0/MXKHA paboTaTb B HEHAnpaB/EHHOM peXume (NporpamMmHbIi KoY
«HeHanp.434B1(2) npu BKA.»).

3.3.15 lMpw BbIBOAE OCHOBHOM 3aLLUTbI, KaK NPaBK/I0, BBOAMTCA ONEPATUBHOE YCKOPEHME CTYNEHMU
3B, oxBaTbiBatoLLEN BCIO IMHUIO. BblaeprKka BpeMeHU YCKOPAEMOW CTYMEHN HE OTCTPOEHa OT UMKANa
KayaHWi, NO3TOMY, €CIM HA JIMHUM BO3MOXKHO BO3HMKHOBEHME Ka4yaHWM, ycKopAemas CTyneHb
BbIMOJIHAETCA C KOHTpoJsiem oT BK 6bicTpoaencTeytowmx cTtyneHein (nporpammubiin Kaoy «QY O3B ot
BK6»). B NpoTMBHOM C/ly4ae onepaTMBHO YCKOPAEMYIO CTYyNEeHb PEKOMEHAYETCA BbIMOMHATL C KOHTPOEM
oT BK megneHHoAencTBYOLWMX CTyNeHen (nporpamMmHbii Katod «OY A31B ot BKm»).

3.4 bnokupoBKa npu KayaHuax (BK)

3.4.1 dyHKUMOHaNbHaA cxema anroputma BK npepcrasneHa Ha pucyHKe 3.6. HacTpanBaemble
napameTpbl BK npuseaeHbl B Tabanue 3.5, BXoAHbIE U BbIXOAHbIE CUTHabl — B Tabauue 3.6.

"A /| moBKdi1> 21

IB . & | BKT6
IC | di1[$3  BKdl1 1 0,05¢ ’—\ BK6
‘ AL/~ no Bk di2> | M [ j

1B
IC | dI2 {3 BKdI2 iy (

3 Bosspat BK no PMNoO 15 R L Bl j
M PO

PucyHoK 3.6 — dyHKUMOHaNbHas cxema anroputma bK
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Tabnunua 3.5 — NapameTtpbl BK

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM U3MeHeHusA YMOJIYAHUIO | UBMEHEHUA
EK di1 0,25 — 50,00 0,50 0,01 yCTaBKi\ BK no npupaweHunto Toka
NPAMON NocnenoBaTeIbHOCTH, A
EK dI2 0,25 — 50,00 0,25 0,01 YcTaBKa IéK no NpUpaLLeHMNIo ToKa
obpaTHOM nocnegoBaTeibHOCTH, A
YcTaBKa No BpeMeH BBOAA
BKT6 0,00 - 2,00 1,00 0,01 6bicTpoaelicTBytowmx ctyneHen 3 oT BK,
C
YcTaBka No BpeMeHu BBOAA
BK Tm 2,00-15,00 5,00 0,01 MegNeHHOoAeNCTBYoWMX cTyneHen 3 ot
BK, c
Bo3Bpat cxembl 610KMPOBKKN Npwm
Bosspat BK no PMO O-o O - KayaHWAX B UCXOAHOE COCTOSIHUE NpU
OTKJIOYEHUU BbIKAtOYATENA

Tabnnua 3.6 — Jlornyeckue curHanol BK

Tun HanmeHoBaHue o
KommeHTapum
curHana CUrHana
no no BK di1> MyckoBown opraH BK no npupalleHnto Toka Npsmoi nocseaoBaTe/IbHOCTU
Nno BK di2> MyckoBown opraH BEK no npupalieHmio Toka obpaTHOM nocaenoBaTeIbHOCTH
“'\ PMO Pene nonoxeHuA BblkNOYaTENIA — OTKNOYEHO
BK6 CpabaTbiBaHMe 6/10KMPOBKM NPU KavyaHUAX ObICTPOAENCTBYOWMX
CcTyneHemn
Bbixopg, ”
BKm CpabaTbiBaHMe BNOKMPOBKKU NPU KayaHUAX MeANEHHOAENCTBYOLLINX
cTyneHemn

3.4.2 BK b6bICTPOAENCTBYIOLLNX CTYyNEHEN NPUMEHALIOT AN UCKIOYEHUA NOXKHOro cpabaTtbiBaHUA
Ha JIMHUAX C ABYCTOPOHHUM NMUTAaHUEM NPU KAa4YaHUAX B SHeprocucreme.

3.4.3 BK pearvpyeT Ha npupalLeHne Toka 06paTHOM MM NPAMOIN NOCAea0BaTeNbHOCTM U BBOAUT
(nebnokupyer) A3 w O3B Ha Bpems, [AoCTaToyHoe Ans ux cpabatbiBaHus. [ocne 3Toro
bbicTpoAeNCTBYIOWME CTyNeHM BNOKMPYOTCA Ha BpemAa BBOAA MeAJIeHHOAEMNCTBYIOWMX CTyneHen Ao
OKOHYaHMA UuMKna AlMNB pans npesoTBpalleHUa M3AUWHKMX  cpabaTbiBaHU nNpu  BHewWwHUx K3,
CONPOBOXAAMOLLMXCA PA3BUTUEM KAYaHUN.

3.4.4 YckopeHHoe oTKkatoveHne K3 Ha nHum B umkne AMNB obecneymBaeTca 3a c4eT NPUMEHEHUSA
aBTOMaTmyeckoro yckopeHua 43 v 3B npun BKAKOYEHUN TUHUN.

3.4.5 MpeaycmoTpeH yCKopeHHbI Bo3BpaT BK ObicTpoaencTBYOLWMX CTYNEHEN MPU OTKAKOYEHUN
BblK/lOYaTeNs Ana obecnevyeHnsa nx AenCcTBMA NpPu BKAOYEHUN INHUK B LMKAe AlB.

3.4.6 MeaneHHogencTByoWwMe cTyneHn [13 oTCTpOEHbI OT LMK/ KayaHW BblAEPKKOM BPEMEHMN.
Ucnonb3oBaHue BK HeobxoanMMo Ans NpeaoTBPaLLEHMA NOXKHOro cpabaTbiBaHMA NPU HEUCNPABHOCTAX B
uenax Hanps»keHua. PaboTa meaneHHOAENCTBYIOLWMX CTyneHen AosxHa obecrneynmBaTbca B TeYeHUe
BCEro uUMKAa HeycnewHoro AlB, nostomy Bpema aeb/OKMPOBKM MeaNEeHHOAENCTBYIOWMNX CTYMNEHEN
OONXKHO ObITb 60osblwe BpemeHM AlNB M NOBTOPHOro cpabaTbiBaHMA AMCTAHUMOHHbIX 3aWUT B Caydae
HeycnewHoro AlB.

3.4.7 Mpn HeaoCTaTOYHOM YyBCTBUTENbHOCTM MYCKOBbIX opraHoB BK K K3 B 30He aanbHero
pe3epBUPOBaHUA, CTyNeHb, obecneynBatoLLan AaibHee pe3epBMpoBaHuE, BbINOAHAETCA €3 KOHTPOAA OT
BK.
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3.5 ¢YHKLI,VIF| dBTOMATUYECKOro yCKopeHu1A 3alut

3.5.1 dyHKUMOHaNbHAA CXeMa anropuTMa aBTOMATUYECKOrO YCKOPEHMSA 3alMT NpeacTaB/ieHa Ha
pucyHKe 3.7. HacTpanBaemble NapameTpbl aArOpuUTMa aBTOMATMUYECKOro YCKOPEHMA 3alWnT NpuBeaeHbl B

Tabnuue 3.7, BXOAHbIE M BbIXOAHble CUrHa/bl — B Tabauue 3.8.

&

e, ‘ )

2 AY KoHTtponb Um
{ MO KH Umd< ) |

4 AY KoHTponb UEKH
[ MO KH U< T

PucyHok 3.7 — ®yHKUMOHANbHAA CXeMa aJropUTMa aBTOMATUYECKOro YCKOPEHMA 3almT

01¢c AY TBkn
b L o [ AY zawmt

Tabnuua 3.7 — MapameTpbl GYHKUUM aBTOMATUYECKOTO YCKOPEHMA 3aLUT

HanmeHoBaHue Awnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKMU M3MeHeHNs YMOYaHUIO | U3MEHEHWUA
YcTaBKa nNo BpemeHu BBOAA
AY TBKkn 0,3-3,00 1,00 0,01 ABTOMATMYECKOro YCKOpPEHUA npu
BK/IIOYEHUM BbIKNOYATENSA, C
KoHTponb otcytctBma Umd ana
AY KoHTtponb Umd O-™ O - paspelleHmns paboTbl aBBTOMaTUYECKM
ycKkopsiemblx ctyneHen 43 n 3B
KoHTponb otcytctBma UKH ana
AY KoHTposib UKH O-™ O - paspelleHmsa paboTbl aBTOMATUYECKK
ycKkopsiemblx ctyneHent 43 v 3B

Tabaunua 3.8 — Jlornyeckune curHanbl GyHKLMN aBTOMATUYECKOTO YCKOPEHUSA 3amT

Tun HavmeHoBaHue .
KommeHTapuun
cuUrHana cuUrHana
'\0‘ Pno Pene nonoxeHua BblKNtOYaTeNA — OTK/OYEHO
MO KH Umd< MyckoBoi opraH oTcyTcTBMA HanpsaxeHnn UAB, UBC
Bxona ”
MO KH UKH< lNycKkoBow opraH OoTCyTCTBUA HanpaxXeHnAa UKH
Bbixon, | AY sawmt ABTOMaTUYECKOE YCKOPEHMe 3aLLUT NPU BKAOYEHUN IUHUMU

3.5.2 BKk/lOYEHME AWHUKM OnpeaenseTcs Mo MCcYe3HOBEeHW curHana PMNO v aeicteyer Ha

paspelleHne paboTbl aBTOMaTUYECKM YCKOopAeMbIX cTyneHen A3 v A3/B.

3.5.3 Ha nunHuax c ABYCTOPOHHUM NUTaHUeEM, eCan ANHUNA BKAKOYEHA MNMOoA4 HanpAXeHue C
I'IpOTVIBOI'IOl'IO)-KHOl\/i CTOpPOHDbI, YCKOpEHUE pa6OTaTb He AO/1XKHO ANA npeaoTspalleHnUA CpaGBTbIBaHMﬂ ﬂ,?)
npn BO3HMKHOBEHUU KayaHun. B atom cnhydae onAa BBoAa aBTOMATUYECKOro yCKopeHuA HeO6XO,EI,VIMO

KOHTPO/IMPOBATb OTCYTCTBMUE HANPAXKEHNA HA INHUMN.
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3.6 TokoBas otceuka (TO)

3.6.1 dyHKUMOHanbHaA cxema anroputma TO npeacTaBneHa Ha pucyHKe 3.8. HactpauBaemble
napameTpbl TO npuseaeHbl B Tabanue 3.9, BXxogHble U BbIXOAHbIE curHanbl — B Tabauue 3.10.

Myck TO 1 j

CpabartbiBaHue TO 1 J

Myck TO 2 }

CpabatbiBaHue TO 2 j

[ ®aza C)
r daszaB)
Beoa TO 1 daza A)
/- NOTO 11A>
IA
(R TO11> & ]
[\.\‘ Brok. TO 1 J
TO 1 unB. P
Tk
[ ‘ MO KHM d.A 15 | TO 1 ¢ KHM
Bn. TO 1 no Hea. P
T
L/
[ ‘ KHM cb.A HepocT. } - ,
[ daza C)
[ dazaB)
~ Beog TO 2 dasza A
/- NOTO21A>
IA
3 TO2I> &
["'\‘ Briok. TO 2 J
TO 2 uHB. P
T
[ ‘ MO KHM db.A 1 TO 2 ¢ KHM
Bn. TO 2 no Hea. P
~%
{ - !

‘ KHM &.A HepocT. J

PucyHok 3.8 — ®yHKUMOHaNbHaAs cxema aaroputma TO
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Tabaunua 3.9 — NapameTpbl TO

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM M3MEeHeHUA YMONYAHUIO | NU3SMEHEHUA
Crynenb 1
Beog TO 1 O-™M O - Beog TO 1
TO 11> 0,25 -250,00 10,00 0,01 YcTaBKa no Toky cpabatbiBaHma TO 1, A
70 1 Tep 0,00 — 10,00 0,10 0,01 ZCTaBKa no BpemeHu cpabatbiBaHma TO 1,
BBOZ, KOHTPOA HAaNPaBNEHMA MOLLHOCTH
TO 1 c KHM O-™ O 1A TO 1
TO 1 uHB. P 7 ) BBoA, KOHTPONA MHBEPCHOTO
0- O HanpasneHua mowHocTh ana TO 1
Bsog 610KkupoBkM TO 1 npum
bn.TO 1 no Hep. P O-™ O - HeLO0CTOBEPHOM 3HAaYEeHUUM HarnpasB/sieHnA
MOLLHOCTM UAKU NpU HeucnpasHocTu LLH
CryneHb 2
Besoa TO 2 O-™ O - Bsog TO 2
TO 21> 0,25 -250,00 10,00 0,01 YcTaBKa no ToKy cpabatbiBaHna TO 2, A
TO 2 Tep 0,00 — 10,00 0,10 0,01 SZ/CTcaBKa no BpemeHu cpabatbiBaHua TO
BBO4, KOHTPOAA HAaNpPaBAEeHMA MOLLLHOCTU
TO 2 ¢ KHM O-™ O 1A T0 2
TO 2 uHB. P 7 i BBO4, KOHTPONA NHBEPCHOTO
0- O HanpasneHmna mowHoctn gna TO 2
Bsog 6n10kupoBkM TO 2 npu
B6n. TO 2 no Hea. P O-™ O - HeA0CTOBEPHOM 3HAYEHUM HaNpPaB/eHUA
MOLLHOCTM MAKM NpW HencnpasHocTu LLH

Tabnunua 3.10 — lornyeckme curHanbsl TO

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CUrHana
noTO 1I1A>Y Myckosow oprad TO 1 no ¢dase A
no 1O 11B>Y Myckosow oprad TO 1 no ¢ase B
no noTo1icsY Myckosoii oprad TO 1 no ¢ase C
noTo 2 IA>Y Myckoso# opraH TO 2 no ¢asze A
no 1O 2 IB>Y Myckoso# opraH TO 2 no ¢asze B
noTo2Ic>Y Myckosoi opraH TO 2 no ¢aze C
bnok. TO 1 bnokmposaHme TO 1
T
bnok. TO 2 bnokmposaHue TO 2
MO KHM ¢.A MyckoBoit opraH KHM no ¢ase A
Bxos | MO KHM ¢.B MyckoBoi opraH KHM no ¢ase B
MO KHM ¢.C MyckoBoi opraH KHM no ¢ase C

KUT-P-A3-PY-01
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MpogonxeHne Tabanubl 3.10

Twvn HanmeHoBaHue
CUTrHana CUTrHana

KommeHTapui

KHM ¢.A HepocT.

He,ﬂ,OCTOBepHOE 3Ha4YeHune HanpasaeHNA MOWHOCTK NO d>a3e A

Bxop, KHM ¢.B HegocT.

He,ﬂ,OCTOBepHOE 3Ha4YeHune HanpasaeHNA MOWHOCTK NO d>a3e B

KHM ¢.C HepgocT.

He,ﬂ,OCTOBepHOE 3Ha4YeHune HanpasaeHNA MOWHOCTK NO d>a3e C

Myck TO 1 Myck TO 1
BbiXG CpabatbiBaHne TO 1 CpabatbiBaHne TO 1
A Myck 70 2 Myck TO 2

CpabatbiBaHue TO 2

CpabatbiBaHue TO 2

Y KoaddpuuneHT Bo3spaTa He meHee 0,93

3.6.2 TO BbINo/IHEHa NO}A3HO C BO3MOXKHOCTbIO KOHTPOS HanpaBaeHMa MolHocTH (n. 3.9). Beog,
KOHTPOAA HAaNpPaBAEHUA MOLLLHOCTU OCYLLECTBASETCA NPOrpaMMHbIM Kntoyom «TO 1(2) ¢ KHM».

Mpu HeAOCTOBEPHOM 3HAYEHWW HaANpPaBAEHMA MOLLHOCTM WAW NPU HEUCNPaABHOCTM Uenewn
HanpaxeHua pabota TO ¢ KHM ocywiectBnATbCA 0a4HMM U3 cnocobos:

- Npv BBEAEHHOM nporpammHom Katode «ba. TO 1(2) no Hea. P» - TO 1(2) 6nokupyeTcs;

- NPY He BBEAEHHOM NPOrpammMHbIM Katode «ba. TO 1(2) no Hea. P» - TO 1(2) paboTtaeT 6e3 KHM.

37
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3.7 MakcumanbHasa ToKoBas 3awumrta (MT3)

3.7.1 dyHKUMOHanbHaA cxema anroputma MT3 npegcrtaBneHa Ha pucyHKe 3.9. HactpamBaemble
napameTpbl MT3 npusegeHsbl B Tabanue 3.11, BXoAHbIE 1 BbIXOAHblE CUrHAbl — B Tabanue 3.12.

[ ®dasa C)
[ daszaB)
daza A
A |7 MOMT3 1 1A> & Beoa MT3 1
(3 MT311>
[",;J Brok. MT3 1 ( Myck MTS3 1 J
& MT3 1 Tcp
3 MT3 1nmoU E’—[ CpabatbiBaHue MT3 1 ]
1
[ ‘ Myck no U )
MT3 1 uHB. P
[ ‘ M0 KHM ¢b.A 15 MT3 1 ¢ KHM
Bbn. MT3 1 no Hep. P
e
[ ‘ KHM ¢.A HepocT. } -
N Bn. MT3 1 no 2 rapm. B
[ ‘ bn. 2r.p.A ) )
J
[ daza C
[ daza B)
N daza A
[ A |/~ |MOMT321A> & Bsoa MT3 2
MT3 2>
£ - 4[ Myck MT3 2 J
[‘0\‘ Brnok. MT3 2
MT3 2 Tep
i CpaGatbiBaHue MT3 2 J
N 1 MT32noU
[ ‘ Myck no U J

MT3 2 uHB. P
[ ‘ MO KHM ¢.A MT3 2 ¢ KHM
Bn. MT3 2 no Hep. P
o
[ ‘ KHM cb.A regocr. | - B
J b
J
A Bsog MT3 3 2 MT33T
Lo [ C|

B ~/- NoMmT331> MT3 3 3aBucumas t P >1

IC |MAXE MT331> ; A Cpa6aruisame MT3 3 }
». ‘ ! MT3 3N, MT3 3K
[ N Bnok. MT3 3 = E

o=l

Y

PucyHok 3.9 — ®yHKUMOHaNbHaAA cxema anroputma MT3

Myck MT3 3

KUT-P-A3-PY-01
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Tabauua 3.11 — NapameTpbl MT3

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | U3SMEHEHUA
Crynenb 1
Beog MT3 1 O0-™ 0 R Beog MT3 1
MT3 11> 0,25 -250,00 5,00 0,01 YcTaBKa no Toky cpabatbiBaHma MT3 1, A
MT3 1 Tcp 0,00 = 60,00 0,20 0,01 YcTaBKka no BpemeHu cpabaTbiBaHUA
MT3 1, c
MT3 1 ¢ KHM 7 ) BBoA, KOHTPOAA HanpaBaeHUA MOLLHOCTH
0- O ana MT3 1
MT3 1 uHs. P 7 ) BBOA4 KOHTPONA MHBEPCHOTO
b- = HanpasneHna MoLHocTM ana MT3 1
Bn. MT3 1 no Hea. Bsog 610kuposkn MT3 1 npu
P O-™ O - HeZL0CTOBEPHOM 3HAYEHUM HanpaBAeHUA
MOLLHOCTM UAK Npu HeucnpasHocTu LH
MT31noU - O - MT3 1 ¢ nyCKOM NO HanpA*KeHuto
bn. MT31no 2 i Bsog 610knpoBku MT3 1 no BTOpOIA
rapm. - O rapMOHMKE TOKa
CryneHb 2
Bsoa MT3 2 O-™ 0 - Bsog MT3 2
MT3 2 I> 0,25 -250,00 5,00 0,01 YcTaBKa no ToKy cpabatbiBaHma MT3 2, A
MT3 2T
32Tcp 0,00 — 60,00 0,20 0,01 YcTaBKa no BpemeHu cpabaTbiBaHUA
MT3 2, ¢
MT3 2 c KHM 7 ) BBOA KOHTPO/A HAanNpaB/eHMA MOLHOCTH
0- O ana MT3 2
MT3 2 uHs. P 7 ) BBOA, KOHTPONA MHBEPCHOTO
0 - O HanpaBAeHMA MOLLHOCTK ana MT3 2
bn. MT3 2 no Heg, Beog 610kuposkmn MT3 2 npu
P O-™Mm O - HeA0CTOBEPHOM 3HAYEHUM HaNpPaB/eHUA
MOLLHOCTM MAK NpW HeucnpasHocTu LLH
MT3 2o U O-o 0 - MT3 2 c nycKom No HanpaKeHwuto
CryneHb 3
Beog MT3 3 O-™ O - Bsog MT3 3
MT3 3 I> 0,25 -250,00 3,00 0,01 YcTaBKa no ToKy cpabatbiBaHua MT3 3, A
YcTaBKa No BpemeHw
MT3 3 Tcp 0,00 -60,00 0,20 0,01 cpabaTbisana MT3 3, ¢
_ Homep BpeMATOKOBOM XapaKTepPUCTUKN
MT3 3 N 1-4 1 1 MT3 3
MT3 3 K 0,050 — 10,000 0,050 0,001 KoadpdmumneHT BpeMeHn BPEMATOKOBOM
XapakTepuctmkm MT3 3
MT3 3 3381CHMas O-m 0 i Bbi6op 3aBUCMMOIA BPEMATOKOBOIM

XapaKTepuctukm gna MT3 3
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Tabnunua 3.12 — lornyeckme curHanol MT3

Tun HanvmeHoBaHue N
KommeHTapum
CUrHana CUrHana
no MT31 IA>Y MyckoBoi opraH MT3 1 no ¢ase A
no mMT31 IB>Y MyckoBoi opraH MT3 1 no ¢ase B
no mMT31I1c>Y MyckoBoi opraH MT3 1 no ¢asze C
no no MT3 2 IA>Y MyckoBoi opraH MT3 2 no ¢ase A
no mMT3 2 IB>Y MyckoBoi opraH MT3 2 no ¢ase B
no mMT32I1Cc>Y MyckoBoi opraH MT3 2 no ¢asze C
no mT331>Y Myckosoii opraH MT3 3
bnok. MT3 1 bnokmposaHme MT3 1
’\’\ bnok. MT3 2 bnoknposaHne MT3 2
Bbnok. MT3 3 bnoknposaHme MT3 3
MO KHM ¢.A MyckoBoit opraH KHM no ¢ase A
MO KHM ¢.B MyckoBoi opraH KHM no ¢ase B
MO KHM ¢.C Myckooi opraH KHM no ¢ase C
KHM ¢.A HepocT. HepocroBepHoOe 3HaYeHWE HanpaBAEHNA MOLHOCTM No pase A
Bxop KHM ¢.B HegocT. HepocrtoBepHoOe 3HaYeHWE HanpaBAeHNA MOLWHOCTK Nno ¢dase B
KHM ¢.C HepocT. HepoctoBepHoe 3HaYeHMe HanpaBaeHMa MoLLLHOCTM no ¢ase C
Myck no U CpabatbiBaHne MT3/U
Bn. 2r. ¢.A CpabaTbiBaHME HNOKUPOBKM NO BTOPOM rapMOHKKe no ¢dase A
bn.2r. ¢.B CpabaTbiBaHMe BNOKMPOBKM MO BTOPOMN rapMoHKMKe no ¢ase B
Bn. 2r. ¢.C CpabaTbiBaHMe BNOKMPOBKM MO BTOPOMN rapMoHuKe no ¢ase C
Myck MT3 1 MNyck MT3 1
CpabaTtbiBaHue MT3 1 CpabaTbiBaHMe MT3 1
Bbixoz, Myck MT3 2 MNyck MT3 2
CpabaTbiBaHne MT3 2 CpabatbiBaHne MT3 2
Myck MT3 3 Myck MT3 3
CpabaTbiBaHne MT3 3 CpabatbiBaHne MT3 3
Y KoadpdpunumeHT Bo3spaTa He MmeHee 0,93

3.7.2 NepBasa wn BTOpas crtyneHn MT3 (manee — MT3 1 n MT3 2) BbiNoAHEHbI NOdasHO C
BO3MOYHOCTbIO KOHTPO/A HanpasBaeHMAa MoluHocTM (n. 3.9). BBog, KOHTPO/A HanpaBAeHUA MOLLHOCTU
ocylwecrsasetca nporpammHboimn Katodammn «MT3 1 ¢ KHM» n « MT3 2 ¢ KHM».

MNpnM HeaoCTOBEPHOM 3HAYEHWUM HAMPABNEHUS MOLLHOCTM WMAW MNPU HEUCNPABHOCTU Lenemn
HanpsaxeHusa pabota MT3 1 (2) ¢ KHM ocyuwiectBnaTbcs 04HUM U3 CNOCO6OB:

- NPV BBEAEHHOM NporpammHom Kiatode «ba. MT3 1(2) no Hea,. P» - MT3 1(2) 6noKkupyeTcs;

- MPU He BBEAEHHOM MporpaMmHbIm Katoue «bn. MT3 1(2) no Heq. P» - MT3 1(2) paboTaeT 6e3
KHM.

3.7.3 MT3 1(2) BbinosHEHa C BO3MOXHOCTbIO MycKa no HanpaxeHuo (n. 3.10). BBoa nycka no
HanpseHuto ansa MT3 1(2) ocyulecTBaseTca nporpammHbiM Katodom « MT3 1(2) no U».

3.7.4 MpeaycmoTpeHa BO3MOMKHOCTbIO 610KMpoBKM MT3 1 no BTOpoM rapmoHuKe Toka (n. 3.10)
ANA NpeaoTBpaLLeHma cpabaTbiBaHMA Npy 6pOCKe TOKAa HaMarHM4YnMBaHumA.

3.7.5 Tpetba ctyneHb MT3 (nanee — MT3 3) BbINOJIHEHA C KOHTPOJIEM MaKCMMaAbHOTo $asHoro
TOKa.

3.7.6 MT3 3 BbINONHEHA C BO3MOHOCTbIO CpabaTbiBaHWA MO HE3aBUCMMOM MM 33aBUCUMMOM
BPEMATOKOBOM XapaKTepuUCTUKe. B ycTpolicTBe npeaycMOTpPeHbl YeTbipe 3aBUCUMblE BPEMATOKOBbIE
XapaKTepPUCTUKN:

- UHBepcHas (yctaBka «MT3 3 N» = 1):
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0,14-K

(I/IHYCI( )0,02 -1 ’

- CUNbHO MHBepCHasA (ycTtaBka « MT3 3 N» = 2):
13,5-K
[/[HYCK -1’

- ANUTENbHO MHBEpPCHaA (ycTaBka «MT3 3 N» = 3):
120-K
I/[nya( -1
- ypesBblYaHO MHBEpPCHaA (ycTaBka «MT3 3 N» = 4):

80-K

roe K — koadpdpuuneHT BpemeHun (yctaska « MT3 3 K»), c;
| — MaKCMManbHbIN U3 PasHbIX TOKOB, A;
Inyck — TOK NycKa 3awmTbl (ycTaBka « MT3 3 [>»), A.

(]/Im/cx)2 -1 ’

(3.9)

(3.10)

(3.11)

(3.12)

MakcumanbHoe Bpemsa cpabaTtbiBaHMA MT3 3 ¢ 3aBUMCMMOM BPEMATOKOBOM XapaKTepPUCTUKOM

coctasnsaet 180 MUHYT.

3.8 YcKkopeHue MT3 (YMT3)

3.8.1 dyHKUMOHANbHAA cxema anropmtma YMT3 npegcrasneHa Ha pucyHke 3.10. Hactpamsaemble
napameTpbl YMT3 npusegeHbl B Tabanue 3.13, BxogHble U BbIXOAHbIE CUTHaAbl — B Tabauue 3.14.

{ Myck MT3 1

Beog YMT3
:

YMT3 Tcp
t

E"\ Brok. YMT3

- A A J

[ AY sawmut

PucyHok 3.10 — dyHKUMOHAaNbHAA cxema aaroputma YMT3

Tabnvua 3.13 — MapameTpbl YMT3

L

CpabatbiBaHue YMT3 J

HanmeHoBaHue Anana3soH 3HayeHune no LWar .
KommeHTapuun
YCTaBKU n3MeHeHuA YMONYAHUIO | U3MEHEHUA
Bsoa YMT3 O-™M O - Beoa YMT3
YcTaBKa no BpemeHu cpabatbiBaHuMA
-2 1 1
YMT3 Tep 0,00 -2,00 0,10 0,0 YMT3, ¢
Tabnuua 3.14 — Nornyeckme curHanol YMT3
Tun HavmeHoBaHue .
KommeHTapum
CcuUrHana CuUrHana
’\'\ bnok. YMT3 bnoknposaHve YMT3
Bxo AY 3awmt ABTOMaTUYECKOE YCKOPEHME 3aLLUT NPU BKAOYEHUN NTUHUU
A MyckMT31 Myck MT3 1
Bbixog | CpabaTtbiBaHue YMT3 CpabaTtbiBaHne YMT3
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3.9 KoHTpoAb HanpaBaeHua mowHoctu (KHM)

3.9.1 dyHKuMOHanbHaA cxema anropmutma KHM npegcrasneHa Ha pucyHKe 3.11. HactpanBaemble
napameTpbl KHM npuseaeHsl B Tabaunue 3.15, BxogHble 1 BbIXOAHbIEe cUrHanbl — B Tabaunue 3.16.

UBC
I %ﬁ% MO KHM ¢.A

Pnp. Hepocr.

21

[ MO KHM ¢b.A

-/

@’3 KHM Om [ KHM ch.A HepocT. J
UICB:A 2 5 MO KHM &b.B { MO KHM ¢.B ]
Pnp. Hepocr. >1
€03 KHM ®dmy (
‘ L KHM &.B HepocT. }
Ulth 2 :4' MO KHM ¢.C [ MO KHM ¢.C J
Pnp. Hepocr. 21
(3 KHM dmy (
7 L KHM ¢b.C HepocT. ]
[ CpabartbiBanve KLIH J ‘
PucyHok 3.11 — dyHKUMOHaNnbHasA cxema anroputma KHM
Tabaunuya 3.15 — NapameTtpbl KHM
HanmeHoBaHue dwnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKM M3MEHEeHUA YMONYAHUIO | U3MEHEHUA
OT1-180 go YcTaBKa yr/la MakcMmasibHoM
KHM ®my A 45 1 Y
+180 YYBCTBUTE/IbHOCTH, rpaayc

Tabnunua 3.16 — lornyeckme curHanbl KHM

Tun HamnmeHoBaHue

KommeHTapuii
CUrHana CUrHana
MO KHM ¢.A Myckosoit opraH KHM no dase A
no MO KHM ¢.B Myckosoi opraH KHM no ¢ase B
MO KHM ¢.C Myckosoi opraH KHM no ¢ase C

Bxogp, CpabatbiBaHue KLH

HencnpaBHOCTb M3MepUTENbHbIX u,eneﬁ HanpAaxXeHnA

KHM ¢.A HepocT.

HepocTtoBepHOe 3Ha4YeHMe HanpasaeHNA MOLLHOCTM NOo ¢a3e A

Bbixog, | KHM ¢.B HepocT.

HepocTtoBepHOe 3Ha4YeHMe HanpasaeHNA MOLLHOCTU NOo ¢a3e B

KHM ¢.C HepgocT.

HepocTtoBepHOe 3Ha4YeHMe HanpasaeHNA MOLLHOCTM NOo ¢a3e C

3.9.2 Ha pucyHKe 3.12 npeacrtaBneHa guarpamma cpabaTbiBaHMA MYCKOBbIX OpraHOB GyHKUUMK
KHM (Ha pucyHKe npeacraB/ieHa Anarpamma cpabatbiBaHua no dase A, ana apyrux ¢as anarpamma
cpabaTbiBaHWA aHaNOrMYHas).

KUT-P-A3-PY-01
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A Upc A UBC
KHM dmu=-45° 10 KHM ®mu=-45° 10
85° 85°

30Ha 85°\ 85°\,

cpabatbiBaHua MO 3o0Ha BO3BpaTa l,
no
30Ha
3oHa Bo3BparTa M0 cpabatbiBaHua MO
10° 10°
MporpammHbIi Katoy MporpammHbIi KAtou
«ObpaTHoe Yepea. pas» BbiBeAEH «ObpaTHoe Yepes. dpa3» BeeaeH

PucyHok 3.12 — narpamma cpabaTbiBaHWUA NyCKOBOro opraHa GpyHKunn KHM

3.9.3 Mpu 6an3KNX MexaydasHbIX 3aMbIKAHUAX U 3HAYUTENIBHOM CHUMKEHUMU JIMHEMHbIX
HanpaxeHui GyHKums KHM pabotaetr no «namatu». Ona pabotbl KHM no «namsatu» Heobxoaumo
HanMuYne NMHEMHOro HanpaXKeHma No cooTseTcTBytowen dase Boiwe 9 B B TeueHne 60 mc. MNpu CHUKEHUN
NIMHEHOro HanpaxeHuns Huxe 7 B dyHKuma KHM odukcupyet dasy HanpsxkeHusa B TedeHme 200 mc, a
3aTem npoucxoauT Ppukcauma coctoaHma MO. Bo3spaT pyHKUUM OCYLLECTBNAETCA NPU BOCCTAHOBAEHUMU
NIMHENHOro HanpsaxeHua Bbiwe 7 B. Mpu HerotoBHocTM ¢yHKUMM KHM paboTaTb MO «namaATm»
dopmMmupyeTcA NPU3HaK HEAOCTOBEPHONO 3HAYEHMA HANPAB/IEHNA MOLLHOCTM.

3.10 Myck no HanpaxeHuto (MT3/U)

3.10.1 dyHKUMOHaNbHAA cxema anroputma MT3/U npeactaBneHa Ha pucyHke  3.13.
HactpanBaemble napametpbl MT3/U npuseaeHbl B Tabnauue 3.17, BXOAHbIE U BbIXOAHbIE CUTHANbl — B
Tabnnue 3.18.

N
UAB ™ - | no MT3/u<
UBC O

UCA | MIN £33 MT3/U<

f

UAB IL_/_| no mT3u2>

UBC
U2 [§3 MT3/U2>
BBog kom6. nycka

- [ Myck no U j

L ‘ CpabatbiBaHue KLLH} ~

PucyHok 3.13 — dyHKUMOHANbHAA cxema anroputma MT3/U
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HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKMU M3MeHeHNA YMOMYaHUIO | U3MEHEHUA
YcTaBKa No IMHENHOMY HaNpPSAXKEHUIO
< —
MT3/U >,0-290,0 20,0 01 cpabatbiBaHma MT3/U, B
YcTaBKa No HanpaXeHWo obpaTHOM
MT3/U2> 3,0-20,0 5,0 0,1 nocneaoBaTeNbHOCTU cpabaTbiBaHMA
MT3/U, B
Bsog, Komb. nycka O-™ O - Beog KombuHMpoBaHHOro nycka MT3/U
Beog 6n0kunposkun MT3/U npu
briok. no KLH O-¥ = HeucnpasHocTu LIH

Tabnuua 3.18 — /lornyeckue curHansl MT3/U

Tun HavmeHoBaHue .
KommeHTapui
CUrHana CurHana
no no mMT3/u<? Myckosoit opraH MT3/U no ANHERHbIM HanpsaXeHUaAM
no mMT3/uU2>? Myckosoit opraH MT3/U no HanpsaxeHWo obpaTHOM NocienoBaTeIbHOCTH
Bxos | CpabaTtbiBaHue KLH HencnpaBHOCTb MI3MEPUTENBHDIX LLeNen HanpaAXeHMA
Bbixog | MNyck no U CpabatbiBaHne MT3/U

Y KoadpdpuumeHT Bo3spaTa He bonee 1,07
2 KoadpduumeHT BozspaTta He meHee 0,93

3.10.2 MNpun BBeAeHHOM KOMbBMHMpPOBaHHOM nycke MT3/U mn cpabaTbiBaHUM MYCKOBOro opraHa
«MO MT3/U2>» npoucxoguT npuHyauTensHoe cpabaTbiBaHMe mnyckoBoro opraHa «MO MT3/U<», uTo
obecneumBaeT 60/1bLLYIO YYBCTBUTENBHOCTb GYHKUUM NPU CUMMETPUYHBIX U HECUMMETPUYHbIX K3.

3.10.3 MporpammHbIM Kaodom «Bnok. no KUH» Bbibupaetca pexum pabotel MT3/U npwu
HEWCNPaBHOCTU U3MEPUTENbHbIX Lienein HanpaxeHua. MNpu BbiBeAEHHOM NPOrPaMMHOM K/to4ye MycK no
Hanpsa»eHuto BbiBoAUTCA, MHave MT3/U 6aokupyeTca.

3.11 BAOKMpPOBKa NO BTOPOU rapMOHUKe

3.11.1 dyHKUMOHAIbHAA CXeMa anropmuTmMma 6/10KMPOBKK MO BTOPOMN rapMOHMKe NpeacTaBieHa Ha
pucyHke 3.14. HactpavBaemble NapameTpbl aAroputma 6/J0KMPOBKU MO BTOPOM rapMOHMKe NpUBeAeHbI B
Tabnnue 3.19, BXogHble N BbIXOAHblE CUTHaNbl — B Tabanue 3.20.

(( daza C
dasza B
>
dasa A 21
Boeisog MB 2r.
A |/ [noBn2riAZr. & Ny
2r. [{3 Bn.2r. I12r.>
>
-£— | N0 Bn2r. 1A>0.25 A i A
N = ner { Bn. 2r. b.A
€3 0.25A )
A -\~ MO Bn.2r. IA> L |2 N
€3 Bn.or. 1> B 4[ Bn. 2r. @.B )
7
L2
N
—| Bn. 2r. .C
J

PucyHok 3.14 — ®yHKUMOHAbHAs cXxeMa anropmtma 6J10KMPOBKM MO BTOPOM rapMOHUKe
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Tabaunua 3.19 — NapameTpbl 610KMPOBKM NO BTOPOI rAPMOHMKE

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM U3MeHeHusA YMOJIYAHUIO | UBMEHEHUA
A2 125> 0,10 - 0,30 0,15 0,01 YcTaBKa Nno ypoBHIO BTOPOW rapMOHMKeE B
TOKe, 0.€e.
YcTaBKa No TOKY Npu KOTOpPOM
bn.2r. 1> 0,25 - 250,00 5,00 0,01 610KMpyeTcs 610KMPOBKA NO BTOPOMA
rapmoHuKe, A
BbiBOA NepeKkpecTHOoM 6/10KMPOBKM NO
B nb 2r. - - ¥
bIBOA r 0-H O BTOPOW FrapMOHMNKEe

Tabaunua 3.20 — Jlornyeckne curHanbl 61OKMPOBKM NO BTOPOM rapMOHUKe

Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana
Nno 6n.2r. 1A 2r.>Y MycKoBOW OpraH NpeBbIWEHNS YPOBHA BTOPOMN rapMOHUKK Mo dase A
Nno 6a.2r. 1B 2r.>Y MycKOBOW OpraH NpeBbIWEHNS YPOBHA BTOPOMN rapMOHKUKK Nno ¢ase B
Nno ba.2r. IC 2r.>Y MycKOBOW OpraH NpeBbIWEHNS YPOBHA BTOPOMN rapMOHUKK no ¢ase C
Mo Bn.2r. IA>0.25 A? MyckoBOW opraH nNpeBblweHns TOKOM ¢asbl A 3HaYeHus 0,25 A
Mo Bn.2r. IB>0.25 A? MyckoBOW opraH npeBblweHns TOKoM ¢asbl B 3HaueHna 0,25 A
no Mo bn.2r. 1C>0.25 A? MycKkoBow opraH npesblleHnsa TOKOM ¢asbl C 3HaveHns 0,25 A
N0 BA2F. [AS? MyckoBo# opraH npu cpabaTtbiBaHMM KOTOpPOro 610KMpyeTcs 610KMPOBKA
Nno BTOPOW rapMoHMKe no ¢ase A
N0 BA.2r. B2 MyckoBo# opraH npu cpabaTtbiBaHMM KOTOPOro 610KMpyeTcs 610KMPOBKA
no BTOPOW rapmoHuKe no ¢ase B
MO BA.2r. IC>? MyckoBoW opraH npu cpabaTbiBaHUM KOTOPOTo 610KNpyeTca BNOKMPOBKaA
no BTOPOM rapmMoHuke no ¢ase C
bn. 2r. .A CpabaTbiBaHWe 6N1OKMPOBKM NO BTOPOM rapMoHUKe no ¢pase A
Bbixog, | bn. 2r. ¢.B CpabaTbiBaHWe 6N1OKMPOBKM NO BTOPOM rapmoHuKe no ¢ase B
bn. 2r. ¢.C CpabaTbiBaHWe 6NOKMPOBKM NO BTOPOM rapmoHuKe no dase C

Y KoadpPpunumeHT Bo3spaTa He MeHee 0,88
2 KoadpduumeHT BozspaTta He meHee 0,93

3.11.2 B ycTtpoicTBe npeaycmoTpeHa ¢pyHKuma 6n1o0Knposkn MT3 no BTOPON rapmMoHMKe Ans
npepoTepaLeHma cpabaTtbiBaHna MT3 oT 6pocka TOKa HAMArHMYMBAHUA CUNOBbIX TPAHCPOPMATOPOB NPU
BK/IIOYEHUM NPUCOANHEHMA NOA HaNpAXKeHMe.

3.11.3 MyckoBble opraHbl O/0KMPOBKM MO BTOPOM FAPMOHMKE BbINOJHEHbI MO 3HAYEHUIO
OTHOLUEHMA BTOPON FrAPMOHUKM TOKA K NepBOM rapmoHuKe. Mpun npesbileHNUN OTHOLEHNEM 3HAYEHUA,
3a4,aHHOro YCTaBKOW, MPOMUCXOAMT cpabaTbiBaHME MYCKOBOro OpraHa.

3.11.4 Mpw npeBbIWEHUN TOKOM 3HAYeHWA, 3af4aHHOro yctaBkoi «ba.2r.I>», npeaycmoTpeHo
610KMpoBaHNE HGJIOKMPOBKM MO BTOPOWN FapMOHMKe. YKazaHHOe HeobxoAMMOo Ana npenoTBpalleHuA
nsnuwHero 610knposaHma MT3 No BTOPOI rApMOHMKe Npu YPOBHAX TOKa K3, Bbille YypPOBHA TOKOB Npu
HpocKe TOKa HaMarHM4YMBaHwUA.

3.11.5 B ycTpoictBe npeaycMoTpeHa nepekpecTHada 610KMPOBKa, Korga npu ypoBHE BTOPOW
FrAaPMOHMKMU Bbllle YCTaBKM XOTA H6bl No ogHoM dase, 61OKMpyOTCA BCe ocTanbHble dasbl. MepekpecTHan
H610KMPOBKA NPUMEHAETCA HA CUIOBbIX TPAaHCHOPMATOPAX CO CXEMOW COefAMHeHMA OOMOTOK «3Be3pa-
TPeyroibHUK». Ha ykazaHHOM Tune TpaHchopmaTopoB HPOCOK TOKA HAMArHUMYMBaHUA NO 04HOM M3 a3
XapaKTepum3yeTcsa MaibiM COAEePKAaHNEM BTOPOM rapMOHUKM U ANA NpeAoTBPaLLeHNA 0TKa3a 610KMpoBKu
No BTOPOM rapMOHMKe HEOBXOAMMO NPUMEHEHME NepPeKPeCcTHOM 6N1O0KMPOBKM.

Ha cunoBbix TpaHchopmaTopax €O CXemol coefamHeHuAa OOMOTOK
«TPEYroNIbHUK-TPEYroNIbHUK» NepeKkpecTHyto 610KMPOBKY HEOHXOANMMO BbIBECTMU.

«3Be3aa-3Bes3fa»” wu
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3.12 3awwmra ot neperpy3ku (3M)

3.12.1 dyHKUMOHanbHaA cxema aaropmutma 3l npeacraBneHa Ha pucyHke 3.15. HactpanBaemble
napameTpbl 31 npuseaeHsl B Tabauue 3.21, BXogHble U BbIXOAHble CUTHanbl — B Tabauue 3.22.

Beog 301
AL/ nosni g & 3N Te ( N
1B e Cpa6arbiBaHue 3M1
IC |MAX(3  3ni> | L
e, Briok. 31 j—
[ ‘-’ [ Myck 3M A
PucyHok 3.15 — dyHKUMOHanbHAA cxema anropmtma 301
Tabanuya 3.21 — MNapameTpbl 30N
HanmeHoBaHue Awnana3oH 3HayeHue no War o
KommeHTapum
YCTaBKMU MU3MeHeHNs YMOYaHUIO | U3MEHEHWUA
Beog, 31 O-™ O - Beog 3I1
3M 1> 0,25 -200,00 3,00 0,01 YcTaBKa no Toky cpabatbiBaHua 31, A
3M Tcp 1,00 -300,00 10,00 0,01 YcTaBKka no BpemeHu cpabatbiBaHua 301, ¢

Tabnuua 3.22 — Jlornyeckme curHasbi 30

CUrHana

Tun HavmeHoBaHMe
CUrHana

KommeHTapum

no no 3n 1>

Myckoso# opraH 31

"»

N Bnok. 3M

bnokmposaHue 31

Myck 3NN

Myck 3

Bbixog,

CpabartbiBaHue 30

CpabaTtbiBaHue 301

Y KoadpduumenT Bosspata He meHee 0,93
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3.13 Jlornueckasn 3awuTa wuH (N13LL)

3.13.1 ®dyHKuMOHanbHaA cxema anroputma J13LL npeacrasneHa Ha pucyHke 3.16. HactpanBaemble
napameTpsl JI3LL npmnBeaeHbl B Tabnuue 3.23, BXoAHbIE M BbIXOAHbIe CUTHaNbl — B Tabauue 3.24.

[ dasza C
[ dazaB)
daza A
N
A |[/-|nonaw 1A 51
53 N3W 11>
& = . [ n3wa1 J
[ ‘ MO KHM ¢b.A
Bn. N3LU no Hep. P T3l ¢ KHM
\‘4\ Myck N3LL 1 j
[ ’ KHM cb.A HepocT. }«J - &
4 Baog 13111 | 118U 1 Tep
—q | —e b CpabarbiBarme JN3LL 1 j
[‘\.‘k n3int } .T 21| Baog a1 120 ¢
[,\. ) o—" —{t— HeucnpasHocTs JI3LLU 1 j
N Brnok. N3LW 1 J
[ daza C
[ ¢a3a\B\
daza A
A --/-|No N3 2 1A> >1
3 n3W 21>
& = . { Nn3Wa2 }
{ ‘ MO KHM h.A
. Myck N3LL 2 ]
[ ‘ KHM ¢b.A HegocT. I &
H Beon /1311 2 | M31LI 2 Tep
- —Q e e *[ CpabaTtbiaHue JI3LL 2 j
["\ n3n2 } T 21| BaogMaw2,120 ¢
[\. < o— —t— HewucnpasHocTs N3LL 2 J
g\’ Brnok. 3L 2 )

PucyHok 3.16 — ®yHKUMOHaNbHaA cxema anroputma J13L

Tabnunua 3.23 — MapameTpsl 131U

HanmeHoBaHue dnana3oH 3HayeHue no LWar .
KommeHTapuin
YCTaBKM N3MeHeHuA YMONYAHUIO | U3MEHEeHUA
Besog /131U 1 O-™ O - Beog /13LU 1
a3 1> 0,25 -250,00 3,00 0,01 YcTaBKa no ToKy cpabatbiBaHma /131U 1, A
YcTaBKa no BpemeHu cpabaTbiBaHUA
N3W 1 Tep 0,10-10,00 0,10 0,01 M3 1, ¢
Bsopa /131U 2 O-™M O - Bsoga /131U 2
a3 2 1> 0,25 -250,00 3,00 0,01 YcTaBKa no ToKy cpabatbiBaHma /131U 2, A
YcTaBKa no BpemeHu cpabaTbiBaHUA
2 10-1 1 1
n3 Tcp 0,10-10,00 0,10 0,0 3L 2, ¢
N3W ¢ KHM 7 i BBOA, KOHTPOAA HanpaBaeHMA MOLLLHOCTH
0- O ana N3LW
Bsog, 610kupoBku N13LL npwm
bn. N3LW no Heg,. P O-™ 0O - HeA0CTOBEPHOM 3HAYEHUM HanpaB/eHUA
MOLLHOCTM MAKU NpU HeucnpasHocTu LIH
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Tabnuua 3.24 — lornyeckme curHanol J1I3LLU

Tun HanvmeHoBaHue N
KommeHTapum
CuUrHana CcuUrHana
no N3 1 1A>Y MyckoBoi opraH /13 1 no ¢pasze A
no N3 118>Y MyckoBoit opraH /13U 1 no ¢ase B
no no n3w 1ic>? MyckoBoit opraH /13U 1 no ¢ase C
no N3 2 1A>Y MyckoBoi opraH /13 2 no ¢pasze A
no N3 2 1B>Y MyckoBoit opraH /13U 2 no ¢ase B
no n3w 2 ic>? MyckoBoit opraH /13U 2 no ¢ase C
Bnok. 13 1 bnokmposaHue J13LW 1
«,\\ Bnok. 3L 2 bnoknposaHue J13LL 2
N3Wnl CurHan nycka 3alWwuT oTXo4s8Wwmux MMHniA n CB
N3Wn2 CurHan nycka 3alwuT oTXo4saWwmux AMHniA n CB
MO KHM ¢.A MyckoBoit opraH KHM no ¢ase A
MO KHM ¢.B MyckoBoi opraH KHM no ¢ase B
Bxoga MO KHM ¢.C Myckosoi opraH KHM no ¢ase C
KHM ¢.A HepocT. HepocroBepHoOe 3HaYeHWE HanpaBAEHNA MOLHOCTM No pase A
KHM ¢.B HegocT. HepocrtoBepHoOe 3HaYeHWE HanpaBAeHNA MOLWHOCTK Nno ¢dase B
KHM ¢.C HepocT. HepoctoBepHoe 3HaYeHMe HanpaBaeHMa MoLLLHOCTM no ¢ase C
Nn3Wal CurHan 6n1okuposaHuma 131U
Myck N3 1 Myck N3 1
CpabatbiBaHue /13 1 | CpabartbiBaHue /131U 1
Bbixoz, HeucnpasHoctb /I3 1 | HencnpasHocTb /13LL 1
n3Wa2 CurHan 6n1okuposaHuma 131U
Myck N3LL 2 Myck N3LL 2
CpabatbiBaHue /13 2 | CpabatbiBaHue J13LL 2
HeucnpasHoctb /13U 2 | HencnpasHocTtb 131U 2
Y KosddpuumeHT Bo3spaTa He meHee 0,93

3.13.2 B ycTpoicTBe peannsoBaHbl pyHKUMM N13LL oTxo4AWMNX NMHWUIA, NPUCOEANHEHNN BBOAHOIO
N CEKLMOHHOIO BbIK/OYaTeNsA.

3.13.3 Mpun nuTaHuUM cOOPHbIX LWKWH OT HECKONbKUX WUCTOYHMKOB HEOOXOAMMO NPUMEHEHMUE
HanpaB/eHHbIX MYCKOBbIX OPraHoB.

3.13.4 CpabaTtbiBaHme /13U npoucxogut npu cpabaTbiBaHMM TOKOBOrO MYyCKOBOFO OpraHa npu
OTCYTCTBMM MyCKa 3aWMT OTXO0AALMX NMnHUIA 1 CB (Bxog, «/13LLUn»). OpraHnsauma «nocienoBaTebHON»
nnun «napannenbHom» cxembl J13LU ocylecTeaseTcs TMINOM noakntodeHms sxoga «J13LWn»:

- NPAMOE NOAKNOYEHNE — «NOCNEA0BATENIbHAAY CXEMA;

- NHBEPCHOE NOAK/OYEHME — «NAPANSE/IbHAA» CXEMA.

3.13.5Mpn pAnTenbHOM OTCYTCTBUMM CUrHana Ha Bxoae «J13Wn» dopmupyetca curHan
HeucnpasHocTu uenu J13LL (obpbiB nan K3).

3.14 3awuTa ot Ayrosbix 3ambiKaHuii (343)

3.14.1 ®dyHKUMOHanbHaA cxema anroputma 343 npeacrtaBneHa Ha pucyHke 3.17. HactpanBaemble
napameTpsbl 3/13 npuseaeHsl B Tabauue 3.25, BXogHble W BbIXOAHbIE CUTHa/bl — B TabauLe 3.26.
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A | z- 1
B || MowsP 1 [ Myck 303 )
IC |MAX[{3 303 1> L
303 no 3U0 ‘ KoHTp. Toka gns 343
--/-| no an3 3uo> E@—/
3U0 \
53 303 3U0> H &
[ Cpes 303 }
L pabaTbiBaHne 3/
5¢ M
[\'\‘ OTkn. ot 343 } - . [ HeucnpasHocTtb 303 j
PucyHok 3.17 — ®yHKUMOHANbHAA cxema aaroputma 313
Tabnunua 3.25 — NapameTpbl 343
HavmeHoBaHue dnanasoH 3HayeHMe no War o
KommeHTapum
YCTaBKU Nn3MeHeHHnA YMONYaHUIO Nn3MeHeHunA
343 1> 0,25 -250,00 5,00 0,01 YcTaBKa no Toky cpabartbiBaHua 343, A
YcTaBKa NO HANPAXKEHUIO HY1EeBOA
343 3U0> 5-60 10 1 nocneaoBaTebHOCTU cpabaTbiBaHUSA
303,B
BBOA, KOHTPO/IA HaNPAKEHMA HYyeBOM
343 no 3U0 - -
A3n O-o O nocnegosaTtenbHocTn ana 343
KOHTp. TOKa ansa 0-| O ) BBOA, KOHTPO/Ist TOKA A5 cpabaTtbiBaHMA
343 B 343
Tabnunua 3.26 — Jlornyeckue curHanol 343
Tun HavmeHoBaHue .
KommeHTapui
CUrHana CUrHana
no nosasi>Y MyckoBown opraH 313 no ToKy
no 343 3uo>Y MyckoBoi opraH 3/13 No HanpsXeHUo Hy1IeBOM NOCNeA0BaTENbHOCTH
"o

a Otkn. ot 313

CurHan otkntoveHmsa ot 313

Myck 343

CurHan nycka 3[13 no ToKy / HanpsxeHuto 3U0

Bbixog,

CpabaTbiBaHue 343

CpabatbiBaHue 343

HeucnpasHoctb 343

HeucnpasHocTb 3113

Y KoadpduumeHT Bosspata He meHee 0,93
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3.15 3awwuTa ot ogHoda3HbIX 3ambiKaHU Ha 3emto (3033)

3.15.1 dyHKUMOHanbHaA cxema anroputma 3033 npeacraBneHa Ha  pUcyHKe  3.18.
HactpanBaembie napametpbl 3033 npuBegeHbl B Tabauue 3.27, BXOAHbIE U BbIXOAHbIE CUTHA/bl — B
Tabnnue 3.28.

~

fj" Mo 3033 310> Henanpasn. 3033

310 _
50y £53 3033 310>
& | 3033 ¢ korTp. 3U0
&
Hanpaen. 3033
310 %}% MO PHM HI1 | - a1
300 _ =z
Pnp. {3 3033 dmu P
3033 d3oHb! | — \ Myck 3033 /
30 | /3033 30k | & S 3033Te 3033 Tcp
300 |- —— | & | 3033 no ar. cocr. .
3l0akr £05 3033 3l0akT. | o ¢ CpabartbisaHue 3033
~
N I
-/~ Mo 3033310 & 3033 o BI
a0 |7 ) o e & | _
$03 3033 310Br| -
> . B Koutp. 3U0 8 3033 BT
— g 21
I N
||1|| !
~— s
.
{dglgo / M03033kop & 3
BMkopos 3033 Kkop | o (4 Beog 3033 no kop. B
| ‘, —
310 v I'If) 3033 Kop 310er,
Bl 5330833 kop 310sr]
[“'\‘ Briok. 3033 | —
.
. } Myck 3033 3U0
--/- N0 3033 3U0> & )
3u0 | . & |Bsog 3033 3U0 30333U0Ts  30333U0 Tep
03 3033 3U0> . Lt | [ | & B
E Myck KUH ] ( \Cpa6aTblBaHme 3033 3UO}
/
> {
L | Brok. 3033300 |

Myck 3033 310p

Beog 3033 3I0q &

A |z 3033 310pTe 3033 3I0p Tep
( --+- M0 3033 310p> t 4%

P —
IC | 310 53 3033 3I0p> FJ [
> |

. Bnok. 3033 310p |

/

CpabaTtbiBaHue 3033 3I0pj
\..

PucyHok 3.18 — dyHKUMOHaNnbHaA cxema anroputma 3033
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Tabanua 3.27 — NapameTpbl 3033

HanmeHoBaHHue [OnanasoH 3HayeHue no War o
KommeHTapui
YCTaBKU U3MeHeHuna YMONYAHUIO NU3MeHeHuns
Hewanpasn. 3033 O-® 0 ) Bsoa HeHanpasaeHHoM 3033 No OCHOBHOM
rapmoHuke 310
3033 310> 0,010-4,000 0,050 0,001 YcTaBKa Nno ocHOBHOWM rapmoHuke 310, A
3033 ¢ KoHTp. 3U0 O-® 0 ) EB%/J, HeHanpasneHHou 3033 c KOHTPOJIEM
Hanpagn. 3033 O-o O - Beog, HanpasneHHoi 3033
YcTaBKa yrna makcMmanbHom
3033 dmy Ot -180 pgo +180 90 1 yyBcTBMTENbHOCTU PHM Hynesoit
nocnenoBaTelbHOCTH, TP
3033 d30HbI 07 60 0 180 180 1 [LinpuHa soHbi xapakTepucTvku
cpabatbiBaHWA HanpaBaeHHoi 3033, rp
3033 N0 aKT. COCT. O-® 0 ) ;E;op, 3033 no aKTMBHOW COCTaBAAIOLLLEN TOKA
3033 310aKT. 0,010 — 4,000 0,050 0,001 ;/lcgazxa Mo aKTUBHOM COCTaBNAOLLEN TOKA
3033 no Br O-™ O - Bsog 3033 no BbICWMM rapMoHMKam Toka 310
3033 310sr 0,001 -4,000 0,050 0,001 YcTaBKa no BbICWIMM rapMmoHuMKam Toka 310, A
BBOA, KOHTPONA HANMUUA HANPAXKEHUA
K .3U083033 .
BIC_)HTp 8 O-™ O - Hynesow nocnegosatenbHoctu B 3033 no
BbICLUIMM FapMOHMKaM
B
Bsoa 3033 no Kop. B8o4 3033 no Koppenaumn BbICLUMX 5
Br O-™ O - rapMOHUK TOKa U HanpaXeHna Hy1eBoM
nocsef0BaTeNbHOCTH
3033 Kkop 0,30 0,90 0,70 0,01 YcTaBKa no KoappuumeHTy Koppenaumm
3033, rp
YcTaBKa No BbICWMM rapMOHMKam ToKa 310
3033 kop 3108r 0,001 - 4,000 0,050 0,001 3033 no KoppenAaummn BbICLLMX FAPMOHUK TOKa
M HanpaxeHusa, A
3033 Tcp 0,00 -100,00 1,00 0,01 YcTtaBKa no BpemeHun cpabatbiBaHusa 3033, ¢
3033 Ts 0,00-1,00 0,00 0,01 YcTaBKa no BpemeHu noaxearta nycka 3033, ¢
B <
Bsog 3033 3U0 O- 0 ) B8oZ 3033 no HanpAXeHWIo Hynesoun
nocsefo0BaTeNbHOCTH
3033 3U0> 5.0-100,0 10,0 01 YcTaBKa Nno HanpseHuto cpabaTbiBaHMA
3033,B
3033 3U0 Tep 0,00 — 100,00 1,00 0,01 ;/(L:JT(;’:\BCKa no BpemeHu cpabatbiBaHmsa 3033 no
3033 3U0 Ts 0,00 — 1,00 0,00 0,01 YcTaBKa No BpemeHu nogxsata nycka 3033
no 3U0, c
B "
Bsoa 3033 310p O- 0 ) B8oA 3033 no pacyeTHOMY TOKY HyneBou
nocsief0BaTeNbHOCTH
3033 310p> 0,25 - 10,00 0,25 0,01 YcTaBKa No pacyeTHOMY TOKY Hy/1eBOM
nocneposaTenoHoctn 3033, A
YcTaBKa no spemeHu cpabatbiaHus 3033 no
3033 310p Tcp 0,00-100,00 1,00 0,01 pacY4éTHOMY TOKY HyneBoM
nocnefoBaTeNbHOCTH, C
YcTaBKa No BpeMeHu nogxeata nycka 3033
30333I0p T 0,00-1,00 0,00 0,01 Nno PacyETHOMY TOKY HYy/IeBOM
nocsief0BaTeNbHOCTH, C
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Tabnuua 3.28 — Jlornyeckme curHanbl 3033

Tun

HanmeHoBaHMe curHana KommeHTapuii
CUrHana
Nno 3033 310> MyckoBow opraH 3033 no ocHOBHOM rapmoHuke 310
NO PHM HIN MycKkoBOW OpraH MOLLHOCTU HY/1IEBOM NOC/IeA0BaTE/IbHOCTH
Mo 3033 310akT? MyckoBoW opraH 3033 no aKTUBHOM cocTaBAatoLLeln Toka 310
Nno 3033 310sr? MyckoBow opraH 3033 no BbICLWIMM rapmMoHMKam Toka 310
Nno 3033 310>Y MyckoBow opraH 3033 no ocHOBHOM rapmoHuke 310
MycKoBoW opraH No KO33OULIMEHTY KOPPENALLMM TOKA U HaNPAXKEHUS HY1eBOM

no Nno 3033 kop?
nocaeA0BaTeNbHOCTY

MycKkoBOWM OpraH No BbICLIMM rapmoHMKam Toka 310 3033 no Koppenaumm BbICLLMX

No 3033 kop 310sr? .
FaPMOHUK TOKa U HanpAaXeHna Hynesou nocnenoBaTe/IbHOCTU

no 3033 3U0>Y MyckoBoW opraH 3033 no ocHoBHOM rapmoHuke 3U0
M0 3033 310p>Y MyckoBoW opraH 3033 N0 OCHOBHOM FAPMOHMKE PACYETHOIO TOKA HYNEBOM
nocnenoBaTeNlbHOCTU
bnok. 3033 bnokuposaHue 3033
’\’\ bnok. 3033 3U0 bnokuposaHue 3033 3U0
bnok. 3033 310p bnokuposaHue 3033 310p
Bxog, Myck KUH Myck KUH
Myck 3033 Myck 3033
CpabatbiBaHue 3033 CpabaTtbiBaHue 3033
Bbixop Myck 3033 3U0 MycK curHanmsaumm Haanuma HanpaxkeHua 3U0
CpabatbiBaHue 3033 3UO0 | CpabaTbiBaHMe CMrHanM3auMm Haamumus HanpaxkeHma 3U0
Myck 3033 310p Myck 3033 no pacyeTHOMY TOKY HY/IEBOM NOCaea0BaTe/IbHOCTH

CpabatbiBaHue 3033 310p | CpabaTbiBaHMe 3033 No pacyeTHOMY TOKY HY/JIEBOW NOCNEA0BaTE/IbHOCTH

Y KoapduumeHnT Bo3spaTta He meHee 0,93
2 KoapduumeHT Bo3spaTa He meHee 0,9
3 KoapduumeHT Bo3spaTa He meHee 0,8

3.15.2 B ceTaAx C U30/IMPOBAHHON HENTPANbIO NMPMMEHAIOT HeHanpaBAeHHy 3awmTy oT 033. B
CNy4asnx, Korga HeHanpaB/ieHHaA 3aluTta He obecneynBaeT YyBCTBUTE/IbHOCTb MPUMEHAT
HanpaB/ieHHYo 3aWwmTy. Juarpamma cpabatbiBaHma PHM HyneBol nocnenoBaTeibHOCTU NpUBeAeHa Ha
pucyHke 3.19.

43U
30Ha
cpabaTbiBaHMAa PHM
+3033 dmy
3lo
30333 $30HbI _go
2

10°

PucyHok 3.19 — inarpamma cpabaTbiBaHUA pesie HanpaB/ieHUA MOLWHOCTU HYNEBOM
nocnenoBaTeNbHOCTH
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3.15.3 B ceTAx Cc HEMUTPANbIO, 3a3EeMIEHHOM Yepes pe3ncTop, NPUMEHAETCA 3aLMTa, pearmpyoLan
Ha aKTUBHYIO cocTasaAloLWyo Toka 033, XapakTepucTnuKka cpabaTbiBaHMA pesie aKTUBHOIO TOKA HY/1eBOM
nocnenoBaTeIbHOCTM NpuBeaeHa Ha pucyHke 3.20.

A 3U0

N

3104
3lo

.\30Ha cpabatbiBaHUA

PucyHoK 3.20 — iInarpamma cpabaTbiBaHMA pesie akTUBHOIO TOKA HYNE€BOM Noc/ef0BaTeIbHOCTH

3.15.4 B ceTAX C KOMNEHCUPOBAHHON HENTPANDLIO 3aLUNTA, PearMpyoLLan Ha COCTABNAIOLLYIO TOKA
3ambIKaHUA Ha 3emnto 50 'y, HenpumeHuma, nostomy npegycmoTtpeHa 3033 no BbICWNMM rAPMOHUYECKMM
cocTtaBnsaowmm 150-1200 l'u. MyckoBoM opraH 3alnTbl HE pearnpyeT Ha cocTasnatowme ot 0 go 50 lu.

3.15.5 B ycTpoiicTBe NpeayCMOTPEHA HECENEeKTUBHAA CUrHaNAM3auMA 3aMblKaHUI Ha 3emito,
pearnpyrowLas Ha OCHOBHYO rapMoOHKKY HanpAaxeHua 3UO.

3.15.6 Mpwn oTcyTcTBUM Ha oTxoasawen AvHum TTHIM (Hanpumep, Ha BO3AYLWHbIX JNHUAX)
npeaycMoTpeHa BO3MOXHOCTb pPaboTbl BTOPOM CTYMEHW 3alnTbl MO PACYETHOMY TOKY HY/1IeBOWM
nocnenoBaTenbHocTU. Pabota no pacyeTHOMY TOKY HYy/IeBOM NocCaeA0BaTe/IbHOCTM HEMPUMEHMMA NPU
cxeme noakntodeHus c asyms TT (cm. pucyHok 1.1 e)).

3.15.7 ina npenoTBpalleHua OTKasa 3alMTbl NPU Nepemellalolnxcs 3aMblKaHmax ana obeunx
CTyneHew 3aLmTbl NpesyCMOTPEHa 3a4ePKKa Ha BO3BpaT.

3.15.8 Mpn pabote no cxeme «UA, UB, UC» HanpsaxeHue HyNeBOMW MOC/JeA0BaTe/IbHOCTU
paccumnTbiBaeTcA no popmyne:

3Uy =Up + Uy + U¢ (3.13)

rae Uy, Ug, Uc — BTOpUUHbBIE 3HaUYeHMA GasHbIX HaNpPAXKeHWIA.

B aTom cnyyvae npu ogHoPasHOM 3aMblKaHMM Ha 3eMO BTOPUYHOE 3HavyeHne HanpaxeHua 3U0
paBHo 173 B.
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3.16 3awurTa ot peppope3oHaHca (3PP)

3.16.1 ®dyHKUMOHaNnbHaA cxema anropntma 3PP npegcrtasnieHa Ha pucyHke 3.21. HactpanBaemble
napameTpbl 3OP npusegeHbl B Tabanye 3.29, BxogHble 1 BbIXO4Hble cUrHanbl — B Tabauue 3.30.

Beog 3P
300 -/~ no 30P 3u0> 80P Tep
53 3P 3U0> a -
e, Brok 36P | : 21
[ AV ot J 30P Ts
‘ 300 R— MO 3P 3U0< i
53 3P 3U0<

[ Myck 3®P

S
[ CpabatbiBaHue 3OP
L

R w

PucyHok 3.21 — ®yHKUMOHANbHAA cxema aaroputma 3PP

Tabnunua 3.29 — NapameTtpbl 3PP

3HaueHue
HanmeHoBaHue AnanasoH LWar .
no KommeHTapui
YCTaBKM N3MEeHEeHNS N3MEeHEeHMA
YMOJIT4aHUIO
Bsog, 3®P O-™ O - Bsog 3®P
YcTaBka no HanNPAXKEHUIO
dP 1-1 14 1
3P 3U0> 60 0 cpabaTtbiBaHua 3PP, B
30P 3U0< 1-100 30 1 YcTaBKka MO HanpsyKeHWO0 BO3BpaTa
30P, B
30P Tep 0,00 — 20,00 0,00 0,01 YcTaBka no BpemeHu cpabaTtbiBaHUSA
30P, c
3P TB 0,00-1,00 0,10 0,01 YcTaBKa no BpemeHu Bo3spaTa 3PP, ¢

Tabnuua 3.30 — Jlornyeckme curHasnbl 3OP

Tun HanmeHoBaHue .
KommeHTapumn
CUrHana CUrHana
no No 3P 3U0>Y MyckoBoW opraH cpabatbiBaHnA 3PP
NO 3P 3U0<? MyckoBow opraH Bo3BpaTta 3PP
"e.

N bnok. 30P BnoknposaHue 3OP
Myck 3P Myck 3P
CpabaTtbiBaHue 3OP CpabaTtbiBaHue 3OP
1) KoadpduumeHnT sosspata He meHee 0,93

2) KoapduumeHT BosspaTta He 6onee 1,07

Bbixog,

3.16.2 39P npeaHasHayeHa Ans paboTbl ¢ aHTUPE30HaHCHbIMK TH ¢ THI B HeliTpanu.

3.16.3 3®P npepgHasHavyeHa gna OUKCALMM MOMEHTA BO3HMKHOBEHMA deppope3oHaHca npu
npesbileHnn HanpaxeHnem 3UO yctaBkn «3PP 3U0>» (Tunosoe 3HavyeHune 135-140 B). Mocne dukcaumm
deppopesoHaHca dopmmpyeTcs KOMaHAa Ha pa3MblKaHWe BTOPUYHOM 06MOTKM THI, ycTaHOBAEHHOTO B
HeNTPaNn aHTMPE30HAHCHOM rpynnbl TH.

3.16.4 BocCTaHOBNEHME  CXEMbl  MPOUCXOAUT MNPU  CHUNKEHUMU
nocneaoBaTeIbHOCTU HUKe ycTaBku «3PP 3U0<» (Tunosoe 3HadyeHue 30-40 B).

HanpsXXeHus  Hy/neBoW
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3.17 3awurTa ot 06pbiBa pasbl U HECUMMETPUM Harpy3Kku (30P)

3.17.1 ®dyHKUMOHanbHaA cxema anropmtma 30 npeacrassieHa Ha pUcyHKe 3.22. HacTpanBaemble
napameTpbl 30D npuseneHbl B Tabanue 3.31, BXOAHbIE N BbIXOAHbIE CUTHANbI — B Tabanue 3.32.

~ Beog 309 no 12
:g —/-| No 300 12> 21 3 300 Top
IC | 12 [{3 306 12> & {%[

~ Beog 30® no 12/11

IA
( A -/~ no 300 211>

IC | 12/11 33 30 12/11>

[ CpabatbiBaHue 309 j
r
L

Myck 30 }

[\’\‘ Bnok. 30 J

PucyHOK 3.22 — ®yHKUMOHaNbHAA cxema aaroputma 30P

Tabnunua 3.31 — MNapameTpbl 30

HanmeHoBaHue AnanasoH 3HayeHue no LWar .
KommeHTapum
YCTaBKMU N3MeHeHuA YMOYaHUIO | U3MEHEHWUA
Bsog 30® no Toky obpaTHOM
B 309 no I2 - -
BOA no O-o = nocneaoBaTe/IbHOCTH
Beoa 30® no KoadduumeHTy obpaTHOM
B 309 no 12/I11 - -
BOA no 12/ O-™ = nocneaoBaTe/IbHOCTH
YcTaBKa no TOKy obpaTHOM
300 12> 0,20-20,00 1,00 0,01 nocneaoBaTebHOCTU cpabaTbiBaHUSA
300, A
YcTtaBKa no koaddpuumneHTy obpaTtHom
309 12/11> 0,05-1,00 0,20 0,01 nocneaoBaTeIbHOCTU cpabaTbiBaHUA
309
300 Tep 0,10 — 20,00 1,00 0,01 YcTaBKa No BpemeHu cpabatbiBaHUS
300, c
Tabnunua 3.32 — Jlornyeckme curHanbl 30P
Tun HavmeHoBaHue .
KommeHTapuun
CUrHana CUrHana
no no 30 12>Y MyckoBoi opraH 30® no ToKy 06paTHOMN Nocnen0BaTENbHOCTH
no 30 12/11>42 MyckoBoi opraH 309 no KoadPpuumeHTy 0bpaTHOM Nocnef0BaATENBHOCTU
’\'\ Bnok. 309 BnoknposaHue 300
Myck 309 Myck 300
Bbixop,
CpabatbiBaHune 309 CpabatbiBaHune 309
Y KoaddpuumeHT Bo3BpaTa He MmeHee 0,93
2 Myckosol opraH cpabaTbiBaeT NPy 3Ha4eHUM Toka 12 6onee 0,05 A
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3.18 KoHTpob u3meputenbHbIX Lenei Toka (KUT)

3.18.1 ®dyHKuMoHanbHaA cxema KUT npeactaBneHa Ha pucyHKe 3.23. HactpanBaemble napameTpbl
KUT npuBeaeHbl B Tabaunue 3.33, BXOAHbIE U BbIXOAHbIE CUrHa/bl — B Tabaunue 3.34.

[ Myck KUT J
AT/ noKuTI &
L :g dN 33 KLLLLT |(:<< T Beoa KUIT b tT il ( J
S B CpabartbieaHue KUT
‘ :g -/~ | MO KUT Ip> I @J \
IC |MAX[$3 KUT Ip>
[\'\ Briok. KLIT ]—
PucyHok 3.23 — dyHKUMOHANbHAA cxema anroputma KUT
Tabanua 3.33 — NapameTpbl KUT
HanmeHoBaHue dwnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKMU M3MEHEHWNA YMOJIYAHUIO | U3MEHEeHMA
Bsog KUT O-™ O - Beog KUT
KUT < 0,10-0,25 0,10 0,01 Ycraska KUT mUHUManbHOro ns ¢asHbix
TOKOB, A
KUT I> 0,25 - 5,00 0,50 0,01 YcraBka KUT makcMmanbHOro us ¢gasHbix
TOKOB, A
KUT Tep 1,0 - 20,00 5,00 0,01 YcTaBKa No BpemeHu cpabatbiBaHUS
KUT, c
Tabnunua 3.34 — Jlornyeckme curHanol KUT
Tun HanmeHoBaHue .
KommeHTapuun
CUrHana CUrHana
no Nno KUT Igp<Y MyckoBoOI opraH MUHUMANbHOTO M3 PasHbIX TOKOB GyHKLMM KLIT
no KUT I¢p>? MycKoBOI OpraH MakCMManbHOro n3 pasHbix TOKOB GyHKUMK KLIT
’\’\ Bbnok. KUT bnoknposaHue KUT
Bbixo Myck KUT Myck dyHKumm KUT
A CpabatbiBaHue KLUT HencnpaBHOCTb M3MePUTE/IbHBIX Lienel ToKa
Y KosaddpuumeHT Bo3spata He bonee 1,07
2 KosdpduumeHT BozspaTta He meHee 0,93

3.18.2 dyHKkuma KUT onpegenseT 1o0/1bKo 06pbiBbl 0AHON Man aAByx ¢as. MNpu ogHOBPEMEHHOM
obpbiBe Tpex ¢a3 PpyHKUMA He cpabaTbiBaeT. PyHKUMA KUT cpabaTtbiBaeT ¢ BblAePHKKON BpEMEHU Mnpu
NCc4Ye3HOBEHUM OAHOIO M3 Tpex GpasHbIX TOKOB NPU YCIOBMU HANNYMA OGHOTO U3 pa3HbIX TOKOB.
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%;kMT

3.19 3awuTa No Hanpas/IEHUIO MOLLLHOCTH

3.19.1 dyHKUMOHaNbHAA CXxema 3aWMTbl MO HANPABAEHMIO MOLWHOCTM NMpeacTaB/eHa Ha PUCYHKe
3.24. HactpamBaemble napameTpbl 3alMTbl NO HANPaBAEHUIO MOLWHOCTU NpuBeaeHbl B Tabauue 3.35,
BXO/Hbl€ U BbIXOAHble CUTHaNbl — B Tabauue 3.36.

(UAB
UBC
IA
IC

%

P<

o

~

Beog PM 1 P<

MO PM 1P<

3 PM1S
PM 1 WHB. Hanpasen.

UAB
UBC
1A
IC

‘3%:- Mo PM 1 P>

P>

Beog PM 1 P>

i

€3 PM1S

.
UAB

UBC
IA
IC

$ MO PM 1 Q<

Q<

PM 1 ks Hanpasn. )
Y

Beog PM 1 Q<

53 PM1S
PM 1 WHs. Hanpasn.

(UAB

UBC
IA
IC

.

)
g&}_\g no PM 1 Q>

Q> (33 PM1S

Beog PM 1 Q>

PM 1 WAns. Hanpasn. )

)

Bnok. PM 1 }

UAB
UBC
IA

P| MOPM2P<

Beog PM 2 P<

3 PM2S
PM 2 Wns. Hanpasn. )
<

;L%F Mo PM 2 P>
P> €3 PM2S

Beog PM 2 P>

PM 2 WHs. Hanpasn.

Q 2\
$ Mo PM 2 Q<

Q< 3 PM2S

Beog PM 2 Q<

gk_\g no PM 2 Q>

Q> 3 PM2S

PM 2 Wns. Hanpasn. )
Y

Beog PM 2 Q>

PM 2 WHs. Hanpasn.

Bnok. PM 2 j

UAB
uBC
UCA

\

MIN €53 PM Un<

N
Nno PM Un<

CpabatbiBaHue KLH

Hipn

ﬁ

Myck PM 1 J

CpabartbiBaHue PM 1 ]

PM1Te PM 1 Tcp
[—] —
PM2Tse PM 2 Tcp
=

Myck PM 2 j

Cpa6artbiBaHue PM 2 J

PucyHoK 3.24 — ®yHKUMOHaNbHAA CXemMa anropuTmMma 3almThbl MO HaNpPaBAEHMIO MOLLHOCTH

57

KUT-P-A3-PY-01



X
NUT

TPBH.656122.001-20.01 P31

Tabaunua 3.35 — NapameTpbl 3aLWUTbI MO HANPABAEHUIO MOLLHOCTH

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM M3MEeHeHUA YMONYAHUIO | NU3SMEHEHUA
O6wue
PM U< 10— 100 30 1 YcTaBKa No HanpaXeHuo 610KMpoBaHNA
3aLLNTbI NO HANPaBAEHMIO MOLWHOCTH, B
Mepsasn cTyneHb
PaboTa 3aWmThl NO NPEBbILIEHUIO
B PM 1 P> - - ©
BOA 0- O AKTUBHOM MOLLHOCTH
PaboTa 3aLWMTbl MO CHUMKEHUIO aKTUBHOM
B PM 1P< _ -
BOA 0- O MOLLHOCTH
PaboTa 3aWmThl NO NPEBbILLEHUIO
B PM1Q> _ - !
BOA Q 0- O pPeaKTMBHON MOLLHOCTHU
PaboTa 3aWmTbl MO CHUMKEHUIO
B PM 1 Q< — -
BOA Q 0- O pPeaKTMBHON MOLLHOCTHU
PM 1S 20 — 2000 100 1 YcTaBKa NepBo CTYNeHU 3aWMTbl MO
HanpaBAEeHMIO MOLLHOCTH, BA
PM 1 UHs.. 7 i MHBepcHA HanpaBaeHMA 3aLWnTbI NO
Hanpas/. 0- O HanpPaBAEHMIO MOLLLHOCTH
YcTaBKa no BpemeHu cpabaTtbiBaHUS
PM 1 Tcp 0,10 -180,00 10,00 0,01 nepBoOn CTYMEHM 3aLmUTbl NO
HanpPaBAEHMIO MOLLHOCTH, C
YcTaBKa No BpeMeHu noaxeaTta nycka
PM1Ts 0,00-1,00 0,00 0,01 nepBon CTYMEHW 3aLKUTbI NO
HaNPaBAEHMIO MOLLHOCTU, C
Bropas cryneHb
PaboTa 3aWuThbl NO NPEBbILLIEHUIO
B PM 2 P> _ -
804 0- O AKTUBHOM MOLLHOCTH
PaboTa 3aWuTbl MO CHUMKEHUIO aKTUBHOM
B PM 2 P< _ -
804 0- O MOLLHOCTH
PaboTa 3aLuTbl N0 NpeBbILEHMUIO
B PM2 Q> _ -
BOA Q O-¥ = PeaKTUBHOW MOLLLHOCTU
PaboTa 3aWuTbl MO CHUXKEHUIO
B PM 2 Q< _ -
BOA Q O-¥ = PeaKTUBHOW MOLLHOCTU
PM2S 20 — 2000 100 1 YcTaBKa BTOPOW CTYMEHU 3alunTbl NO
HanpasAeHWIO MOLLHOCTU, BA
PM 2 UHs. 7 UHBepcuA HanpaBaeHMA 3alnTbl Mo
Hanpas/. 0- O HaMNPaBAEHMIO MOLLHOCTHU
YcTaBKa no BpemeHu cpabatbiBaHuMA
PM 2 Tcp 0,10-180,00 10,00 0,01 BTOPOW CTyNEeHW 3aLnTbl Mo
HaNpPaBAEHMIO MOLLHOCTH, C
YcTaBKa No BpemMeHu noaxeaTta NycKa
PM2Ts 0,00-1,00 0,00 0,01 BTOPOW CTyNEeHW 3aLnTbl Mo
HaNpPaBAEHMIO MOLLHOCTH, C
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Tabnunua 3.36 — JlorMyeckne curHanbl 3alMTbl MO HANPABAEHMIO MOLLHOCTH

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CcuUrHana
no Pm 1 p>Y MycKoBOW OpraH NepBoOM CTyNeHn Nno NPeBbILEHMIO aKTUBHOM MOLLHOCTM
no Pm 1 p<? MycKoBOW OpraH NepPBOM CTYNeHU Mo CHUKEHMIO aKTUBHOM MOLLLHOCTU
MycKkoBoM opraH NePBOM CTYNEHWU MO NPEBbILLEHNIO PEaKTUBHOM
MOLLHOCTH
no Pm 1 Q<? MycKoBOW OpraH NepBoOM CTYNeHU No CHUKEHUIO PEAKTUBHOM MOLLLHOCTH
no no Pm2 p>Y MycKoBOW opraH BTOPOW CTYNEeHW No NpeBblilIEeHMI0 aKTUBHOM MOLLHOCTU
no Pm 2 p<? MycKoBOW opraH BTOPOW CTYNEHN NO CHUMKEHMUIO aKTUBHOM MOLLLHOCTU
MycKoBoM opraH BTOPOW CTYNEHW NO NPEBbILEHUIO PEAKTUBHOM
MOLLHOCTH
no Pm 2 Q<? MycKOBOW OpraH BTOPOW CTYNEHW MO CHUMKEHMUIO PEAaKTUBHON MOLLHOCTH
MycKoBOM OpraH HanpAKeHUs 6AOKMPOBAHMA 3aLLUTbI NO HaMpPaBAEHMIO
Mo PM Un< ¥ P P P - P
MOLLHOCTH
> bnok.PM 1 BnoknpoBaHMe NepBo CTYNeHM 3aWwunTbl NO HaNPaBAEHUIO MOLLHOCTH
X bnok. PM 2 BnokupoBaHMe BTOPOM CTyNeHW 3aLnTbl MO HanpaBAEHUIO MOLLHOCTHU
Bxon | CpabaTtbiBaHue KLH HencnpaBHOCTb MI3MEPUTENBHbIX LLEeNen HanpaAXeHnA
Myck PM 1 MycK nepBoi CTyNeH 3aWmTbl MO HAaNPaBJAEHUIO MOLLHOCTU
Bbixoz, CpabatbiBaHve PM 1 CpabaTbiBaHMe NepBOoM CTyNeHM 3aLlmTbl NO HaNPaBAEHWUIO MOLLHOCTH
Myck PM 2 MycK BTOPOM CTYNeHW 3aMTbl NO HaNpPaBAEHUO MOLLHOCTH
CpabatbiBaHne PM 2 CpabaTtbiBaHMe BTOPOW CTYNEHM 3aLLMUTbl NO HAaNPaBAEHMIO MOLLLHOCTHU
Y KoapduumeHT Bo3spata He 6onee 0,9
2 KoadpduumeHT BozspaTta He meHee 1,1

3.19.2 B ycTpoWCTBE peanrM30BaHO ABe CTYMNeHU 3aLMTbl MO HANPaB/EHUIO MOLLHOCTH.

3.19.3 ina noboit cTyneHn npeaycMOTPEHaA BO3MOMKHOCTb KOHTPONSA aKTUBHOW U PEaKTUBHOM
MOLLHOCTM C BbIDOPOM TUNA pene: MakCMMasibHOE UM MUHMMaNbHoe. [pesycMoTpeHa BO3MOMKHOCTb
N3MEHEHMA HanpPaB/IEHHOCTU. XapaKTePUCTMKU cpabaTbiBaHUA NPUBEAEHbI HA pUCYHKe 3.25.
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30Ha cpabaTbiBaHMA 30Ha cpabaTbiBaHus  30Ha cpabaTtbiBaHus 30Ha cpabaTbiBaHMA
Qa \ ./ Qa Q \ Q
PM 51(2) PM S1(2) ‘ PM S1(2) T\PM 51(2)
| ¥—> _  —» > |
P P p P
Besoa PM 1(2) P> -M Bsog PM 1(2) P< - M Bsog PM 1(2) Q> -M BsoaPM1(2) Q< -M
PM 1(2) UuB. Hanpasa. -1 PM 1(2) UuB.. Hanpasa.- L1 PM 1(2) Uue. Hanpasn.- L1 PM 1(2) UHB. Hanpasa.- LI
a) 6) B) )
30Ha cpabatbiBaHuA 30Ha cpabaTbiBaHMA 30Ha cpabaTbiBaHMA 3oHa cpabaTbiBaHuA
[ AQ AQ & Qa Qa
L PM S1(2 - PM S1(2) PM S1(2
L (2) . = L ) PM 51(1)

: . : |

Bsog PM 1(2) P> -M Bsoa PM 1(2) P< - M Bsog PM 1(2) Q> -M BsoaPM1(2) Q< -M
PM 1(2) UHB. Hanpasn. - ¥ PM 1(2) WuHB. Hanpasn.- M PM 1(2) UHe. Hanpasn.- M PM 1(2) UHB. Hanpasn.- M
n) e) ) 3)

PucyHoK 3.25 — [inarpamma cpabaTbiBaHMsA pesie aKTUBHOIO TOKa Hy/1eBOM NOCNe0BaTeIbHOCTH

3.19.4 PacyeT MOLLHOCTM BbINOAHAETCA N0 popmynam
P =Re(1x'Ups-lc-Usc) (3.14)

Q= Im (I Upg-lc-Usc) (3.15)

rae Uxg, Upc — BTOPMYHBIE KOMMNEKCHbIE 3HaUeHMA BasHbIX HanpPAXKEHWIA;
* *
lp, Ic — BTOPMYHbIE KOMNNEKCHO-CONPAXKEHHbIE 3HaYeHUA Ha3HbIX TOKOB.

3.20 3awmTa oT NnoBbilweHUA HanpaxXeHua (3MH)

3.20.1 dyHKuMOHanbHaA cxema anroputma 3MNH npeactasneHa Ha pucyHke 3.26. Hactpamaemble
napameTpbl 3MH npuBeaeHbl B Tabanue 3.37, BXOAHbIE U BbIXOAHblE CUrHaANbI — B Tabanue 3.38.
[ Myck 3MH j

o |

H Tcp

UAB /" | no anH & Beon 3MH 3

‘UBC /- | NO3MH Un> A

UCA |MAX 553 3MH Un>\ — 3MH Ts \—‘1 4( CpabartbiBanue 3IMH J
UAB [ _ : 2 B R

‘ Obe E\ MO 3MH Un< —

I]

UCA |MAX 3 3MH Un< |

F’g\-‘ Bnok. 3MH ]7

PucyHoK 3.26 — dyHKUMOHaNbHaA cxema anroputma 3MMH
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Tabaunua 3.37 — NapameTpbl 3MH

3Ha4veHmne
HanmeHoBaHue dnana3soH War o
no KommeHTapuun
YCTaBKM N3MeHeHus N3MEeHeHuA
YMONYAHUIO
Bsop, 3MH Oo-™ o - Bsog, 3MH
3MH Un> 100 — 250 120 1 YcTaBKa no IMHEMHOMY HaMpPAMKeHUIo
cpabatbiBaHua 3MH, B
3MH Un< 90 — 120 110 1 YcTaBKa No IMHEMHOMY HanpsAXXeHUo
Bossparta 3lH, B
y
3MH Tep 0,00 — 100,00 5 00 0,01 CTaBKa NO BpemeHu cpabaTtbiBaHUA
3MH, ¢
3MH T8 0,00 - 60,00 5,00 0,01 YcTaBKa no BpemeHu Bo3spara 3MH, ¢
Tabnnua 3.38 — Jlornyeckune curHanol 3MH
Tun HavmeHoBaHuWe .
KommeHTapuin
CUrHana CUrHana
NO 3MNH Un>Y MyckoBon opraH 3MH no MaKCMManbHOMY W3  NIMHENHbIX
no HaNpAXeHUn
NO 3MH Un<? MyckoBon opraH 3MH NO CHUMKEHUIO HanpAXeHMA 40 HOPMaJbHbIX
pexuma
'\'\ bnok. 3MH bnokunposaHue 3IMH
BbIXO Myck 3MH Myck 3MH
A CpabatbiBaHue 3IMH CpabaTtbiBaHue 3IH
1) KoadpdpuumeHT Bo3BpaTa He meHee 0,93
2) KoadpduumeHT Bo3spaTa He bonee 1,07
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3.21 3awuTta MMHMMANbHOro Hanpsa*keHua (3MH)

3.21.1 ®dyHKUMOHanbHaA cxema anroputma 3MH npeacrtasneHa Ha pucyHke 3.27. HactpamBaemble
napameTpbl 3MH npuseaeHbl B Tabauue 3.39, BXogHble M BbIXoAHble CUTHaAbl — B Tabaunue 3.40.

Bsoa 3MH 1 ( j
N Myck 3MH 1
‘ UAB |\~ IO 3MH 1 Un< & \ 4
UCA |MAX £33 3MH 1 Un<) 3MH 1 Tcp (

>—‘ i CpabatbiBaHne 3MH 1 j
UAB | /- | no amH 2> | N
(UBC /- | MO 3MHU

U2 [§53 3MH U2> |
&

[ CpabatbiBaHue KLlHJ—
[‘\"' Bnok. 3MH 1 j—

X

Beoa 3MH 2 ( n }
N ck 3MH 2
‘ UAB 2y~ M0 3MH 2 Un< \ y
UCA |MAX £33 3MH 2 Un< 3MH 2 Tep
— { CpaBatbiBatue 3MH 2 }
3MH ¢ koHTponem PIB —Q
A 0

~
CpabaTbiBaHue KLlHji 21
Bnok. 3MH 2 ]7

o

Y

L ¥
o A &
[ \’ O, or SWH BHeLu% T [CpaGaTblaaHMe 3MH BHeLIJ.}
NP0 |
N
J [ Myck 3MHM J
|
( dasa C
da3aB)
( daza A)

Beog 3MHdb
Nno 3MH¢p UA< & 3MHd Tep -
€33 3MHd U< — kaaGaTblBaHMe 3MHdp UA}

[CpaﬁaTblBaHue 3MHdp UB}

21
Cpa6artbiBaHue K'—l“}i o [CpaﬁaTblBaHMe 3MHd UC}

E"‘_ Briok. 3MHd ]— J 51

BREDR
-

CpabaTbiBanne 3MHdb J

PucyHok 3.27 — dyHKUMOHaNbHAA cxema anropntma 3MH
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Tabanua 3.39 — NapameTtpbl 3MH

3HayeHune
HanmeHoBaHue dnanasoH War o
no KommeHTapuu
YCTaBKM N3MeHeHuA N3MeHeHuA
YMOIHaHWIO
O6wue
YcTaBKa Mo HanpsxKeHuto obpaTHoM
3MH U2> 5-20 5 1 nocnegosatenbHoctm 3MH 1 n 3MH
2,B
3MH ¢
- 0 -
KoHTponem PMB O-™ Bsog, KoHTponAa PIB gna 3MH
CryneHb 1
Bsog 3MH 1 O-™ O - Bsog 3MH 1
YcTaBKa Mo IMHEMHOMY HanpAXXeHWo
3MH 1 Un< 2-99 60 ! cpabaTtbiBaHma 3MH 1, B
3MH 1 Tep 0,00 — 100,00 0,50 0,01 YcTaBKa no BpemeHu cpabaTbiBaHMA
3MH 1, c
CryneHb 2
Bsog 3MH 2 O-o O - Bsog 3MH 2
YcTaBKa Mo IMHEMHOMY HanpsAXKeHWUo
3MH 2 Un< 299 40 1 cpabaTtbiBaHua 3MH 2, B
3MH 2 Tep 0,00 — 100,00 10,00 0,01 YcTaBka no BpemeHu cpabaTbiBaHUA
3MH 2, ¢
3MH¢
Bsog 3MH¢ O-™ | - Beozg 3MH no ¢gasHbIM HanpaxeHMam
YctaBka no ¢dasHbIM HanpAMXeHUAMm
MH 2- 4 1
3MH¢® U< 60 0 cpabaTtbiBaHua 3MH, B
3MH® Tep 0,00 — 100,00 0,50 0,01 YcTaBKa no BpemeHW cpabaTbiBaHMA
3MH no ¢asHbIM HaNPSAKEHUAM, C

Tabnuua 3.40 — lornyeckme curHanbl 3MH

Tun HanmeHoBaHue .
KommeHTapumn
CUrHana | curHana
NO 3MH 1 Un<¥ Myckosonn opraH 3MH 1 No MaKCMManAbHOMY M3 JIMHEMHbIX
HaNpPAXeHUMn
NO 3MH 2 Un<? MyckoBon opraH 3MH 2 No MaKCMManbHOMY M3 JIMHEMNHbIX
HaNpPAXeHUMn
no No 3MH U2>2 MyckoBon oprad 3MH 1 u 3MH 2 no HanpaxeHuo obpaTHOM
nocnenoBaTeNbHOCTHU
NO 3MH¢ UA<Y MyckoBon opraH 3MH no HanpsKeHuto ¢pasbl A
NO 3MH¢ UB<Y MyckoBon opraH 3MH no HanpsaxeHuto ¢asbl B
NO 3MH¢ uc<Y MyckoBo opraH 3MH no HanpseHuto dasbl C
bnok.3MH 1 bnoknposaHne 3MH 1
» bnok. 3MH 2 bnokuposaHune 3MH 2
s bnok. 3MH¢ BnoknposaHme 3MH no ¢pasHbIM HaNPAXKEHUAM

OTKA. oT 3MH BHeLw.

CUrHan OTKAOYEHMA BbIK/OYATeNs OT YCTPOMCTBaA rpynnosoi 3MH

63
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MpoaonxkeHune Tabanuybl 3.40

Tun HanmeHoBaHue .
KommeHTapumn
CUrHana | curHana
» PMNB Pene nonoxeHwnsa BbIKAOYATENA — BKAKOYEHO
. PMNO Pene nonoxeHwnsa BbIKAOYATENA — OTKNOYEHO
Bxog | CpabatbiBaHue KUH HeuncnpaBHOCTb M3MEPUTENBHDBIX LLeNen HanPAKeEHUA
Myck 3MH 1 Myck 3MH 1
CpabatbiBaHne 3MH 1 | CpabaTtbiBaHme 3MH 1
Myck 3MH 2 Myck 3MH 2
CpabatbiBaHue 3MH 2 | CpabaTtbiBaHne 3MH 2
CpabatbiBaHMe 3MH | CpabaTtbiBaHuMe rpynnoson 3MH
BHelL.

Bbixoz Myck 3MHo Myck 3MH no ¢asHbIM HaNPAXKEHUAM
CpabatbiBaHue 3MH® | CpabaTtbiBaHMe 3MH no pasHbIM HanpaKeHUam
CpabatbiBaHue 3MH¢@ | CpabaTtbiBaHMe 3MH no HanpaxeHuto ¢asbl A
UA
CpabaTtbiBaHue 3MH¢@ | CpabatbiBaHne 3MH no HanpsaxxeHuo pasbl B
UB
CpabaTtbiBaHue 3MH¢ | CpabatbiBaHne 3MH no HanpsaxxeHuto ¢pasbl C
ucC

1) KoadpduumeHT Bo3spaTta He 6onee 1,07
2) KoadppumumeHT Bo3BpaTa He meHee 0,93

3.21.2 B ycTpoicTtBe peannsoBaHbl Age cTyneHn 3MH no AMHEMHbIM HanpaXeHuMAMm U OAHa
CTyneHb No $pasHbIM HanpaxXeHnam. CTyneHn gencTByOT curHannsaumio. NpegycmoTpeH BBOA, AeNCTBUA
Ha OTK/OYeHUE NporpaMMHbIMK Kntodamm «3MH 1 Ha oTkn.», «3MH 2 Ha oTkA.» 1 «3MH® Ha OTKA.».

3.21.3 3MH no ANHENHbIM HaNPAXKEHUAM BbINOJIHEHA C KOHTPONEM CHUXKEHUA MAaKCUMAAbHOIO U3
JNINHEMHbIX HanpPsAXeHUn U ¢ 6IOKMPOBKOM NO HAMPAKEHUID 0O6paTHOM NocnesoBaTe/NIbHOCTU. Takum
obpasom npepoTepawaeTca cpabatbiBaHMe 3aWmMTbl NPU NEpPeropaHnn O4HOro U3 NpesoxpaHuTenel B
nepsuYHbIX Lenax TH n npyu HeCMMMeTPUYHBIX NOBPEXAEHUAX BO BTOPUYHBIX Lenax TH.

3.21.4 3MH no AMHENHbIM HaNPAXEHUAM He cpabaTbliBaeT NOXKHO NpU 04HOPA3HbBIX 3aMblKaHUAX
Ha 3eMA1o.

3.21.5 3MH no ¢a3HbiMm HanpsaxeHnam cpabaTbiBaeT NpyM 0AHOPA3HbIX 3aMbIKAHMAX Ha 3eMJIIO,
TakMM 06pa3om OHa MOMKET BbINONHATb QYHKLMIO yKasaTens nospexaeHHon ¢asbl npu ogHodasHbIX
3aMblKaHUAX HA 3eMAI0.

3.21.6 3MH 6n0KupyeTCca Npu OTKAOYEHMM aBToMaTa TH no curHany «HeucnpasHocTb TH».

3.21.7 B ycTtpoiicTBe nNpeaycCMOTPEH MNpPUeM CUrHana OTKAKYeHua oT rpynnosoi 3MH.
CpabaTtbiBaHue 3MH pelicTByeT Ha OTKAOUYEHUE BblkAtoYaTens 6e3 nycka YPOB.
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3.22 3awumrTa ot notepu nutaxma (3MNMN)

3.22.1 ®dyHKuMOHanbHaA cxema anropmutma 3IMMM npenctasieHa Ha pucyHke 3.28. HactpanBaemble

napameTpbl 31NN npuBeaeHbl B Tabanue 3.41, BXoAHbIE U BbIXOAHbIE CUrHAMbI — B Tabanue 3.42.
KOHTpOJ‘Ib HanpasneHus

MO KHM ¢b.A &

KHM &.A HepocrT.

MO KHM ¢.B

KHM ¢.B Hegocr.

MO KHM ¢.C

I

KHM ¢.C HepocT.

MOLLHOCTU K LUNHaM

&

i

[ Bnok. AYP ot 3N }

—0 &
UAB ~ Beog 3MM
N\-| MO 3nmnF<
‘UBC o 5
UCA| F 33 3MnF<
UAB [~ ) N
- | N0 3Mn Un<
‘UBC O 3 Un g
UCA MAX 553 3 Un<
—Q
Myck ABP F< Ji
% 21

( CpabatbiBanue KLIH

‘\’\ Bnok. 3Mn

3MM cpab. npu oTkn. | >

TT
—

["\‘ PMB

t

3MM TeHux.4acT.

A

[ Mycxk 31N }

3MM Tep
CpabatbiBanue 301 j

PucyHok 3.28 — dyHKUMOHaNbHaA cxema anroputma 30

Tabnunua 3.41 — NapameTpsbl 3MMM

HanmeHoBaHue Anana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYAHUIO | U3MEHEHWUA
Bsog, 3MMM O-o O - Bsog, 3MM
nn
30 F< 450-1495 47,0 0,1 Br/fLTaBKa no yactote cpabatbiBaHua 310,
300 Un< 5_90 60 1 YcTaBKa MO JIMHEMHOMY HaMpPAXKEHWUHO
6noKkmnposaHus 3MMM, B
nn
3N Tep 0,00 — 60,00 0,50 0,01 ZCTaBKa no spemeHu cpabatbiBaHus 310,
Beog  cpabatbiBaHua  3MM  nocne
3NN cpab. npwu O- 0 i OTKAOYEHUA BbIKAKOYATeNA, eCcan  Ha
OTK/. WMHAX  OCTaeTCA  HanpsXeHue  Co
CHUXKAIOLLLENCA YaCToTOM
YcTaBka MO BPEMEHM  OXMAaHMA
3M0M TcHUK.4acT. 0,30-60,00 1,50 0,01 CHUXKEHUA 4acToTbl MOC/ie OTKAKYEeHUs

BbIK/1KOYaTENIA, C
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Tabnuua 3.42 — Jlornyeckune curHanbi 310N

Tun HanmeHoBaHue o
KommeHTapum
CUrHana | curHana
no 3nn r<Y MyckoBoi opraH 3MMM NO CHUMKEHWUIO YACTOThI
no no 3nn un<Y MyckoBoi opraH 610knpoBaHmA 3MIM NO CHUMKEHUIO MAKCUMAJIbHOTO M3
JINHEMHbIX HaNPAXKEHUN
«,{ Bnok. 3MM bnoknposanue 31
PMB Pene nonoXeHus BbIKAKOYATENA — BKIOYEHO
MO KHM ¢.A MyckoBoi opraH KHM no ¢ase A
MO KHM ¢.B MyckoBoi opraH KHM no ¢ase B
MO KHM ¢.C MyckoBoi opraH KHM no ¢ase C
Bxoa KHM ¢.A HepocT. HepoctoBepHoe 3HaYeHMe HanpaBAeHMA MOLLHOCTM Nno ¢ase A
KHM ¢.B HegocT. HepoctoBepHoe 3HaYeHMe HanpaBAeHMA MOLLLHOCTM no ¢ase B
KHM ¢.C HepgocT. HepoctoBepHoe 3HaYeHMe HanpaBAeHMA MOLLHOCTM no ¢ase C
Myck ABP F< Myck ABP no CHMXXeHMUIO 4acToTbl
CpabatbiBaHne KLH HeuncnpaBHOCTb U3MeEPUTESbHbBIX Lienein HanpaKeHns
BnokmpoBka AYP OT PYHKLMM KOHTPONA HaMpaBAEHMA MOLLHOCTM Mpu
OTCYTCTBUM TOKa MM HanpasBle€HUM MOLLHOCTM B CTOPOHY MMUTAIOLLEMN
Bbixog, | Bnok. AYP ot 3MMM NHUK
Myck 3MNnN Myck 3MnM
CpabatbiBaHue 3N CpabatbiBaHue 300
Y KoadpduumeHT Bo3spata He 6onee 1,07
2 KoadpumumeHT Bo3BpaTa He meHee 0,93

3.22.2 B ycTpoiicTBe peann3oBaHa 3awmta OT notepu nutaHuA. MpuHumn genctema MM
3aK/04YaeTcA B O4HOBPEMEHHOM KOHTPOAE CHUMMKEHWA 4YacToTbl M OTCYTCTBMA TOKa WMAW Hanpas/eHuA
MOLLLHOCTM B CTOPOHY NMUTAIOLLENO LLEHTPaA XOTA 6bl MO 0AHOM U3 ¢as.

3.22.3 MpeaycmoTpeHa BO3MOXKHOCTb cpabaTbiBaHms 311 nocne OTKAOYEHMA BbIKAOYATENA, eCNN
Ha LMHAX OCTAaeTCA HaMpAXeHWe CO CHMMKatowenca Yyactoton (nporpammubi katod «3MM cpab. npu
OTK/L.»).

3.22.4 Bo3amoxkHO npumeHeHue 3l1I Ha BBogax M HA NPUCOEANHEHUNAX, MUTAIOLWLNX ABUraTENN.

3.22.5 Mpw ncnonbsosanmm 3MMIN Ha BBogax HEOOXOAMMO PacCMOTPETb COBMeCTHOoe AewcTaue 31
n ABP.

Mpn Hanuuum curHana rotosHoct ABP (ABP BBeaeH, NpuUCYTCTBYeT CUrHan paspelleHusa oT
cocegHel cekumn) n cpabatbiBaHMM NyckoBoro opraHa ABP no yactote dopmupyetca curHan «Myck ABP
F<», KoTopblit aencTeyeT Ha 6aoknposaHue 3IMM. ABP aeicTByeT Ha OTKAOYEHWE BBOAHOMO BbIK/tOYaTeNA
M Ha OTK/IOYEHWE MPUCOEAMHEHMN, MUTAOWMX ABUraTeNIM He y4yacTBylowMe B camo3anycke. locne
MCYe3HOBEHMA Ha WMHAX HanpaxeHns GopmMupyeTcs KomaHaa BKAoYeHua CB.

Mpu BbiBEAeHHOM ABP namn oTcyTCTBUM CUrHana paspelleHna oT COCeAHEelN Cekuun npu nortepe
nuTaHua cpabatbiBaeT 3MI 1 A4eNCTBYEeT Ha OTKAKYEHME MPUCOEANHEHUN, NMUTAIOLWMUX ABUraTeNU He
y4yacTsytowmne B camosanycke. OTKAOYEHNA BBOAHOIO BbIK/OYATENA HE MPOUCXOAMT, BOCCTAHOBEHME
NMUTaHUA NPOUCXOAMT 3a CYET AENCTBMA BbILUECTOALLEN aBTOMATUKM.

3.22.6 NMpun ucnonbzosaHum 3l Ha NpuUcoeanHEHUsX, NUTAOWMX ABUraTenn, HeobxogMmo
YUYUTbIBATb, YTO MOXET MMETb MECTO HEOAHOBPEMEHHOE OTK/OYEeHMe ABuraTenen, NoAKAYEHHbIX K
CceKuuun, notepnaslen nutTaHmne. bonee MolHble ABUraTenn NepenayT B pexmm reHepatopa v byayt
NUTaTb MEHee MOLLHbIe ABMraTesIn. 3a CHET 3TOro OTK/IIOYEHNE MEHEE MOLLHbIX ABUraTesielt nponsongeTr
TOJIbKO MOC/Ie OTK/IIOYEHNS MOLHbIX ABUraTenen.

3.22.7 300N He cpabaTbiBaeT NPM CUCTEMHbIX CHUXKEHMWA YAaCTOTbl 3@ CYET KOHTPOAA HanpaBAeHUA
moulHocTh. [lononHutensHo popmupyetcs curdan 6noknposaHua AYP ot KHM npum oTcyTcTBUM TOKa nan
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HanpaB/JIEHUN MOLLHOCTM B CTOPOHY NMUTAIOLLEN IMHUKN XOTA 6bl MO 0AHON N3 das. [JaHHbI CUTHAN MOXKET
MCNOb30BaTbCA BO BHelwHel cxeme AYP.

3.23 YcTpoiicTBO pe3epBMpOBaHUA OTKa3a BbikatouvaTensa (YPOB)

3.23.1 dyHKUMOHANbHAA cxema anroputma YPOB npepctasneHa Ha  pucyHke  3.29.
HactpanBaembie napametpbl YPOB npusegeHbl B Tabnmue 3.43, BXOAHblE W BbIXOAHbIE CUTHaNbl — B

Tabnuue 3.44.

\ Beog YPOB
[ OTKrioYeHue ¢ YPOBJ S

A [ _ R
A S\~ | Mo vPOB I<

IC |MAX[{3 YPOBI< |

YPOB Tcp
t

—

CpabartbiBaHne YPOB J

E\’\ Brok. YPOB

wEJ'l. OTKM. oT SF6 BbIkn.2
[ CpabarbisaHue SF6 BbIK. 2)

PucyHoOK 3.29 — dyHKUMOHaNbHAA cxema anroputma YPOB

Tabnunua 3.43 — NapameTpbl YPOB

HanmeHoBaHue AnanasoH 3HayeHue no LWar .
KommeHTapum
YCTaBKM NU3MeHeHuA YMOJYAHUIO | U3SMEHEHUA
Besog YPOB O-™ O - Beog YPOB
YPOB I« 0,25-2,50 0,25 0,01 YcTaBKa no ToKy Bo3Bparta YPOB, A
YPOB Tcp 0,10 — 2,00 0,10 0,01 YcTaBKa no BpemeHu cpabatbiBaHuMsA
YPOB, c
Tabnunua 3.44 — lornyeckme curHanol YPOB
Tun HavmeHoBaHue o
KommeHTapuin
CUrHana CUrHana
no no YPOB I<Y Myckosoi opraH YPOB
«’\ Bnok. YPOB BnokuposaHmne YPOB
OTKntoverme c YPOB OTKNlOYEeHME BbIKOYaTeNs ¢ aencrenem Ha YPOB
Bxon | CpabaTbiBaHue SF6 CpabaTtbiBaHMe BTOPOM CTYMEHM 3aLMTbl OT CHUMKEHUA AaBNEHUA 3/1erasa
BbIKA. 2 B BblK/llOYaTENE
Bbixog | CpabaTtbiBaHMe YPOB CpabaTbiBaHne YPOB
Y KoaddpuumeHT Bo3BpaTa He Honee 1,05
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3.24 KoHTtponb HanpsaxKeHuii (KH)

3.24.1 ®dyHKUMOHanbHaA cxema anropmutma KH npeacrtaBneHa Ha pucyHKe 3.30. HactpanBaemble
napameTpbl KH npueeaeHb! B Tabanue 3.45, BxogHble 1 BbIXOAHbIE CUTrHasbl — B Tabaunue 3.46.

UAB
uBC
UCA

(

-/~ | MO KH Umdp>
MIN £33 KH Umdp>

UkH

.
-/~ | MO KH Uk+>

L

MO KH Umdp>

€53 KH Ukn>

(UAB
UBC
LUCA

~

MO KH Uku>

- | MO KH Umdp<
MAX £33 KH Umdp<

UkH

MO KH Umdp<

-
-\~ | MO KH Ukn<
€33 KH UkH<

3uo

MO KH Uku<

/MO KH 3u0>
3 KH 3U0>

3Uo

no KH 3U0>

—~ MO KH 3U0<
€63 KH3U0< |

(UAB
UBC

No KH 3U0<

.
~—/~ TMOKHU2>
Uz €3 KHU2> |

MO KH Umdp> ]7 &
]7

MO KH UkH>

U1
UkH

Mo KH u2>

& MO KC du<

du 33 KC du<
KC Knpus

UAB
UBC
UkH

-\~ MOKC dF<

dF {3 KC dF<

U1
UkH

& MO KC do< |

dd 53 KC ddb<
KC ®npue

PucyHok 3.30 — dyHKUMOHaNbHaA cxema anropntma KH
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Tabnunua 3.45 — NapameTpbl KH

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | U3SMEHEHUA
KH Um> 60— 110 95 1 YcTaBKa Hannuma Hanpa>keHun UAB,
UBC, B
KH UkH> 60— 240 95 1 YcTaBKa Hannuma Hanpa*keHua UKH, B
KH UM< 15-095 20 1 YcTaBKa oTCyTCTBMA HanpaxkeHMin UAB,
UBC, B
KH UKH< 15-220 20 1 YcTaBKa OTCyTCTBUA HanpaxeHua UKH, B
KH 3U0> 5-240 15 1 YcTaBKa Hannuma HanpaxkeHua 3UO, B
KH 3U0< 5-240 5 1 YcraBKa oTcytcTBma HanpaxeHua 3U0, B
KH U2> 5-50 5 1 YcTaBKa Hannuma HanpaxkeHua U2, B
YcTaBKa A0NYCTMMOM PasHOCTH
KC dU< 1-30 5 1 HanpsXeHWn ANA KOHTPoNA
CUHXPOHM3Ma, B
KC Knpue 0,200 — 1,200 0,577 0,001 KoadpodumumneHT npusegeHna HanpaxeHma
UKH K Hanpsa»xeHuto Ul
KC dnpus 180 — 180 .90 1 Yron npusegeHna HanpskeHnsa UKH K
HanpaxeHuto U1, rp
KC dE< 0,05 — 2,00 0,20 0,01 YcTaBKa A0NyCTUMOM Pa3HOCTU 4acToT
ONA KOHTPONA CUHXPOHM3Ma, Iy,
KC ddb< 0-60 10 1 YcTaBKa 4oNyCcTMMOM pasHOCTU ¢as ana
KOHTPO/A CUHXPOHU3MA, Ip

Tabnnua 3.46 — Jlornyeckue curHanol KH

Tun HanmeHoBaHue o
KommeHTapum
curHana curHana
MO KH Umd>Y MyckoBoi opraH Hannuma HanpaxeHui UAB, UBC
MO KH Ukn>Y MyckoBoM opraH Hannuma HanpsaxeHusa UKH
MO KH Umdp<? Myckoso# opraH oTcyTcTBUA HanpsaxeHnin UAB, UBC
NO KH Ukn<? lMycKoBoW opraH oTCyTCTBMA HanpaxeHua UKH
no Nno KH 3U0>Y MycKkoBom opraH Hannuuma HanpaxeHmna 3U0
Nno KH 3U0<? MycKoBoW opraH oTcyTcTBMA HanpaxeHma 3U0
Mo KH u2>Y lMycKoBOW opraH Hannuma HanpaxeHua U2
Mo KC du<? MycKoBOW opraH pa3HOCTM HanpsaKeHu ana KC
Mo KC dF<? MycKkoBom opraH pasHocTM YactoT ana KC
Mo KC dd<? MycKkoBowm opraH pasHocTu ¢as3 ans KC
Bbixog, Mo KC MycKoBOWM OpraH HaMUYMA CUHXPOHN3MA HaNpPAXKEHNN

Ha 0,1 Ny,

Y KoaddpuumeHT Bo3BpaTa He MmeHee 0,93
2 KoadpduumeHT BozspaTa He 6onee 1,07
3) Bosspat MO NponcxoanT Npy 3HaYeHUM YaCTOTbl, NPEBbILLAKOLLEM YCTaBKy cpabaTbiBaHMA He 6onee, Yem

%) BosspaT MO NpoucxoauT Npu 3HAYEHUM Pa3HOCTU YrA0B, NPEBbILIAIOLLEM YCTaBKy cpabaTbiBaHMA He
6onee, Yem Ha 5 rpagycos

3.24.2 TIpU3HaK CUHXPOHM3MA HanpaxeHUn GOPMUPYETCA MNPU  BbIMOJHEHUM CAEAYIOLMNX

YCNOBWIA:

- Hann4umne HanpsakeHma UKH;

- Hannume HanpaxeHnn UAB, UBC unun UCA;

- PasHOCTb AEWCTBYIOWMX 3HAYEHMN HaNpsaKeHuAa npamon nocnegosatenbHocty Ul m
npuBeAeHHOro 3Ha4yeHmna UKH He npeBbIaeT 3Ha4YeHUA yCTaBku «KC dU<»;
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- PA3HOCTb YAaCTOT HANPAXKEHUIM He NPEeBbIWAET 3HAaYEeHMA YCTaBKN «KC dF<»;
- pa3HoCTb pa3 mexay HanpsxkeHnamu Ul 1 npuBeaeHHbIM HanpsxeHMem UKH He npesblaeT
3HaYeHuA ycTaBKn «KC dd<».
3.24.3 3HauyeHunA HanpaxeHna UKH, npuBeAeHHOE K HAaNPAXKEHUIO NPAMON NocaeaoBaTe/IbHOCTH
U1, paccumtbiBaetca no popmyne:
Ukwi npus =KI‘IpVIB'UKH'ej.¢anB (3.16)

rae Kopus - KO3GOUUMEHT npusedeHna HanpakeHua UKH K HanpasxeHuto U1, 3agaetca ycraskon «KC
Knpus»;
U, — KOMNIEKCHOE 3HaYeHMe BTOPUYHOro HanpaskeHnsa UKH, B
®ppus - YrON NpuBeaeHnsa HanpsaskeHna UKH K HanpsykeHuto UL, 3agaetca yctaskon «KC ®npus».
B 3aBMcMMOCTM OT cxembl MNOAKAOYEHMA uenen HanpaxeHna UKH [O0MKHbI 334aBaTbCA
cnepyouwme 3HavyeHnA yctaskm « KC dnpums»:
- ecnv aHanorosbin Bxo4 UKH nogkatodeH K uenam HanpsxkeHua UA, To «KC ®dnpue» = 0 rpaaycos;
- ecnu K uenam HanpaxeHuna UB, To «KC ®npue» =-120 rpagycos;
- ecnu K uenam HanpaxeHuna UC, To «KC ®dnpus» = 120 rpagycos;
- ecnu K uenam HanpaxeHuna UAB, To «KC ®npue» = 30 rpagycos;
- ecnu K uenam HanpaxeHuna UBC, To «KC ®npus» = -90 rpagycos;
- ecnu K uenam HanpaxeHna UCA, To «KC ®dnpus» = 150 rpagycos.
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3.25 ABTOMaTHUuecKoe BKAloueHue pesepsa (ABP)

3.25.1 ®dyHKuMOHanbHaA cxema anroputma ABP npeactaBneHa Ha pucyHke 3.31. HactpanBaemble
napameTpbl ABP npuseaeHbl B Tabauue 3.47, BXOAHbIE M BbIXOAHbIe CUTHaNbl — B Tabanue 3.48.

* [ Myck ABP F<
s
i Myck ABP
UAB ™ - & | BeogABPnoU — v j
UBo ~\- | MO ABP U< a %
UCA |MAX %53 ABP U< ABP Un< Tcp
t
-\~ | M0 ABP Uki< —
UkH
3 ABP UkH< —q 21 01c¢c
Bsoa ABP o F %—(Onmmqeme ot ABP no Uj
BOAO n —_—
UA P\ -| no ABP F< &
uB i ABP F< Tcp
UC | F {3 ABPF< [
,\. —O
( N PNB S
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(=]
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o
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&/\
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()

el

|v‘

K—J\\h

L ¥
» Briok. ABP
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o
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3
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PucyHok 3.31 — dyHKUMOHANbHAA cxema anroputma ABP
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Tabnnua 3.47 — NapameTpbl ABP

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM M3MEeHeHUA YMONYAHUIO | NU3SMEHEHUA
Besoag ABP no ncuesHoBeHUto
B ABP no U - -
BOA no O-o = HanpAaXkeHns
ABP Ukh< 15— 220 30 1 YcTaBKa No HanpsaXeHuto BBOAa
cpabaTbiBaHua ABP, B
ABP UL< 1595 30 1 YcTaBKa No HaNpPAXeHUHo WKH
cpabaTbiBaHua ABP, B
ABP Un< Tep 0,10 — 60,00 1,00 0,01 YcTaBKa no BpemeHu cpabatbiBaHus ABP
NpU UCYE3HOBEHUM HaNpPAXKeHUs, C
Besog ABP no F O-™ O - Besog ABP no CHUXeHuto 4acToTbl
ABP F< 450-495 470 01 YcTaBKa no yactote cpabaTbiBaHUA
ABP, Ty,
ABP
ABP E<Tcp 0,10 — 60,00 1,00 0,01 YcTaBKa no BpemeHu cpabatbiBaHUS
NPU CHUXKEHWUM YacCToThl, C
YcTaBKa NoO BpeMeHU 3a4eprKKu
ABP T CB 0,00-1,00 0,00 0,01 dOopMUPOBAHUA KOMAHAbI OTKAKUEHWUA
CB, c
Tabnuua 3.48 — Jlornyeckme curHasnbl ABP
Tun HanmeHoBaHue .
KommeHTapui
cuUrHana cuUrHana
MO ABP Ukn<? Myckoson opraH ABP no HanpsAxxeHuto BBOAa
no Nno ABP Uw<? Myckoso# opraH ABP no HanpAaxeHuto WuH
MO ABP F< MyckoBoi opraH ABP no CHUXXEeHUIO YacToTbl
bnok. ABP bnoknposaHmne ABP

BnokmposaHue ABP npu cpabaTbiBaHMM 3aWMT, HE AEUCTBYIOLLNX Ha
3anpet ABP ot 3awut OTK/IlOYEeHUe BblKAtoYaTena
PaspeweHune ABP ot

'\'\( BB2 Pa3peweHune ABP oT cmeKHOM cekumnm
Bkn. no ABP CurHan cpabatbiBaHusa ABP 6e3 neicTBUS Ha OTKIOYEHMA BbIKAOYaTeNs
OTkn. oT BH3 c ABP Myck ABP oT BHeLHel 3aWmThbl
PIB Pene nonoxeHua BblKAOYaTENA — BK/IFOYEHO
PMNO Pene nonoxkeHua BblKAOYaTENA — OTKHOYEHO
MO KH Umd< MyckoBoM opraH oTcyTcTBMA HanpsxkeHnin UAB, UBC

B BkntoueHwme BbIKA. CurHan BKAKOYEHUA BbIKAOYaTENA

XOA HeuncnpaBHOCTb BbIKA. HeuncnpaBHOCTb BbIK/IOYaTeNA
CpabatbiBaHue KLH HencnpaBHOCTb M3MePUTE/IbHBIX LLenel HanpaXeHus
Myck ABP Myck ABP
Myck ABP F< Myck ABP no CHMXXeHUIo 4acToTbl
OTkntoveHune ot ABP no
OTKANtoYeHMe BblKkItoYaTena seoaa ot ABP no ncyesHoBeHMIO HanpaXKeHua

Bbixog | U
BkntoueHune CB ot ABP BkntoueHne CB ot ABP
CpabatbiBaHne ABP CpabatbiBaHune ABP
[oToBHOCTb K ABP CurHan rotoBHoCcTU K ABP

Y KoaddpuumeHT Bo3spaTa He bonee 1,07

3.25.2 ABP peicTByeT C BblAEPKKOW BPEMEHM HaA OTK/OYEHWE BBOAHOMO BbIK/IKOYATENs Npu
CHUXEHUN HaNPSAXXEHUA Ha WWHaxX. Ha noAcTaHUMAX C CUHXPOHHbIMU ABUraTeNsiMU HanpaxeHue Ha
LUMHAX CHMXAeTca meaieHHO, NO3TOMY NPUMEHAIOT NYCKOBOW OpraH Mo CHUXEHMIO 4acToTbl. CHUMKeHMe
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4acTOTbl NPOUCXOAUT BbICTPEE, YEM CHUMKEHME HAMNPAXKEHMA, NOITOMY YMEHbLUAETCA BPeMA nepepbisa
nUTaHuA. [na npegotBpalweHna cpabatbiBaHna ABP npu CUCTEMHOM CHUMXEHWM YACcTOTbl LOMKHO
KOHTPO/IMPOBATLCA YAacTOTa HA CMEXKHOM ceKuumn ana GopMmMpoBaHUA CUrHana paspewweHunsa ABP.

3.25.3 lNocne oTKNoYeHMA BBOAHOIO BbIK/IKOYATENA, KOTOPOE KOHTPOAMpYeTCA No curHany «PMNO»
bopmmpyeTca KOMaHAa BKIOYEHUA CEKLMOHHOIO BblKAoYaTena. [na npesoTepaLLeHnAa HECUHXPOHHOIO
BK/IIOYEHMA ABUTATENIEN, YHACTBYHOLMX B CAMO3anycKe, NpeayCMOTPEH KOHTPO/Ib CHUMKEHUA HANPAXKEHUSA
Ha WnHax. KomaHga Ha BrkatoueHne CB popmupyeTca ¢ 3aeprKKoi, 3a4aHHOM ycTaBkon «ABP T CB».

3.25.4 NMpeaycmoTpeHo BKAtoYeHMe CB npu OTKAKOYEHMM BbIKIOYATENSA OT BHELHEN 3alunTbl C
nyckom ABP (Hanpumep, npu cpabaTtbiBaHUM OCHOBHbIX 3aLWMT TPaHCPopMaTopa).

3.25.5 CpabaTtbiBaHMe ABP BO3MOMKHO TOJIbKO MPU HA/MYMM CUTHANA pa3pelleHua OT CMEeXHOM
ceKunm.

3.25.6 Ha pucyHke 3.32 npepctaBneHa CTPYKTYpPHasa cxema nocTpoeHua ¢yHKuum ABP Ha
NoACTaHLUMN.

KUT-p | PaspeweHue - PaspeweHue [ Ky1-p
3anpet R ABP = ABP 3anpet
ABP " Beoa/BbiBOA, ABP
ABP
BkntoumnTb CB BkntounTb CB Uss
Uss > KUT-P [¢ A
o Otkntoumntsb CB _Otkntountb CB
A A
BB UA UA BB

UB uB

uc uc
CB

PucyHok 3.32 — CTpykTypHana cxema ABP

3.25.7 OnepaTtmBHbIN BBOA, M BbiBOA ABP MOKeT ocywecTBAATbCA MO NOAKAKOYAEMOMY BXOAY
«bnok. ABP» nnu BHelLHeN cXeMOM Kak NoKa3aHo Ha pucyHke 3.30.

3.25.8 Mopgkntoyaembiii Bxog «3anpet ABP oT 3awmt» npeagHasHadeH gna 6a1okmposku ABP npu
cpabaTbiBAHUN BHELIHWUX 3aLLUT, HE NPUBOAALLMX K OTKOYEHUIO BbIKAtOYaTENA BBOAA (Hanpumep, npu
cpabaTtbiBaHUK 33 B OTCEKE BbIKNOYATENA U OTKAOYEHUWN MUTAHMA BbilE BbIKAOYATENA BBOAA).

3.25.9 Ha pucyHke 3.33 npepcTtaBneHa $yHKUMOHANbHAA Cxema anroputma GopmmpoBaHUA
CUrHana paspeweHua ABP ana cmexxHoit cekumm (PABP). HactpamBaemble napametpbl GyHKUMMU
paspeweHns ABP npueeaeHsbl B Tabaunue 3.49, BxoAHble U BbIXOAHbIE CUTHabl — B Tabauue 3.50.

UAB /- | no PABP Uw>

UBC
UCA | MIN (553 PABP Uw>

Bnok. PABP no U2 e

UAB | /- no PABP U2> &
uBC \Z
U2 |53 PABP U2>
Bnok. PABP no F
UAB | _ < q ( ]
UBC \l MO PABP F L Paspelenne ABP k BB2
UCA| F [3 PABPF<
Briok. PABP no 3U0
300 bf— no PABP 3U0
£33 PABP 3U0>
W

Y

Myck sawmT J

PucyHok 3.33 — dyHKUMOHaNbHaA cxema anroputma PABP
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HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM M3MEHEHNA YMOJIYAHUIO | UBMEHEHNA
YcTaBKa No HanpsAXeHUo paspeLleHns
PABP Uw> 50-110 95 1 P Pasp

ABP cmexHoW cekuuu, B

YcTaBKa No HanpaXeHWo obpaTHOM
PABP U2> 5-30 10 1 nocnenoBaTeNbHOCTN 610KMpoBKK ABP
CMeXXHoW cekuum, B

YcTaBKa no yactote 6710KMpoBKM ABP
CMeXXHOM cekumu, 'y,

YcTaBKa No HanpaXeHWo Hyn1eBon

PABP 3U0> 5-30 10 1 nocnenoBaTeNbHOCTN 610KMpoBKK ABP
CMeXXHoW cekummn, B

Bsog, 610kMpoBKK PABP No HanpsKeHuto

PABP F< 45,0 -49,8 49,5 0,1

bnok. PABP no U2 - - o

TIoK : 0- O obpaTHOM NocnenoBaTeIbHOCTY
bnok. PABP no F O-™ O - Beog 6/10kmpoBku PABP no yactote
Es1ok. PABP no 3U0 0-o 0 i Bsog, 610kMpoBKK PABP No Hanps»KeHuto

HVHEBOVI nocnenoBaTeNbHOCTU

Tabnuua 3.50 — Jlornyeckmne curHanol PABP

Tun HanmeHoBaHue .
KommeHTapui
CUrHana CUrHana
Mo PABP Uw>Y Myckosow opraH PABP no HanpAaXeHuto WnH
no Mo PABP U2>Y MyckoBoi opraH PABP no Hanps»keHWto 06paTHOM NocneoBaTeIbHOCTH
Mo PABP F<? Myckosown opraH PABP no yacTtoTe
Nno PABP 3U0>Y MyckoBown opraH ABP no HanpsaxXeHuto HyneBoM Nocaea0BaTelbHOCTH
Bxopa MycK 3awmT MycK 3awmT
Bbixoa, | Pa3peweHune ABP kK BB2 | CurHan paspelueHna ABP ana cmexKHOM cekumm

Y KoaddpuumeHT Bo3BpaTa He MmeHee 0,93
2 BozspaT MO NPOMCX0AMT NpM YacToTe ceTM Bbille ycTaBKku Ha 0,1 Ty,
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3.26 BoccTtaHOBNE€HMe HOpManbHOro pexxuma nocne ABP (BHP)

3.26.1 ®dyHKUMOHaNnbHaA cxema anropntma BHP npepgcrtasnieHa Ha pucyHke 3.34. HacTpanBaemble
napameTpbl BHP npusegeHbl B Tabanue 3.51, BXxogHble 1 BbIXO4HblE CUrHaNbl — B Tabaunue 3.52.

Beoa BHP
‘ Uk -/~ N0 BHP Uki> g
€63 BHP Ukn> [
Myck BHP J
[" PMO ) L
p J BHP Tcp
[“\_ Brok. BHP } S
[ Brrioyerue aaﬁnompoaauo] — R
OrtkntoyeHne CB ot BHP j
{ CpabatbiBaHne ABP]7 S im
["’\ PB ]— 2 R
CpabaTtbiBaHue BHP ]
[ HeucnpaeHocTb aukn.}—
[ BHP Orcyrcrave cvmxp.]i
[ CpabartbiBaHue BHP}—[
2
[ BHP Otcyrcraue cmuxp}i 21| o001¢
| (I BHP B cxemy KC J
[ MO KH Umdb<
J 01c
ANEEE
BHP ¢ napann. pa6.
"o
[ ’ BHP B cxemy KC } & >1
(O BknioyeHne ot BHP j
&
BHP ¢ napann. pa6.
nqo &
BHP c KC
"o
)
no KC )
) BHP OTtcyTctBUe CUHXP. J
PucyHok 3.34 — dyHKUMOHANbHAA cxema anropntma BHP
75 KUT-P-A3-PY-01



%S
NUT

TPBH.656122.001-20.01 P31

Tabnuua 3.51 — NapameTtpbl BHP

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM M3MEeHeHUA YMONYAHUIO | NU3SMEHEHUA
Bsog BHP o-M o - Bsog BHP
BHP Uknu> 60 — 240 95 1 YcTaBKa no HanpaxeHuto cpabaTbiBaHMA
BHP, B
BHP Tcp 0,10 — 60,00 5,00 0,01 YcTaBKa no BpemeHu cpabatbiBaHmA
BHP, c
Bsog BHP c KpaTKoBpemeHHOW
BHP ¢ napana. pab. O-o = napansienbHon paboTon cekLmi
BHP c KC O-™ O - BBoa, KOHTPOAA CUHXPOHU3MA npu BHP
BHP Tcurxp 0,00 - 600,00 1,00 0,01 | CTarKano BPeMeHM oxnAaHNS
CUHXPOHU3Ma, C

Tabnuua 3.52 — Jlornyeckme curHanbl BHP

Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana
no MO BHP Ukn>Y Myckoson opraH BHP
bnok. BHP bnoknposaHue BHP
N’\ PMB Pene nonoxeHua BbIKAKOYaTENA — BK/IIOYEHO
PMo Pene nonoxeHuA BbIKAKOYATENA — OTKAOYEHO
MO KH Umd< MyckoBoM opraH oTcyTcTBMA HanpaxkeHnin UAB, UBC
Mo KC MycKOBOWM OpraH Ha/IMYUA CUHXPOHM3MA HAMNPAKEHWUN
Bxoa CpabatbiBaHue ABP CpabatbiBaHune ABP
BkntoueHune
3a6/10KMpPOBaHO BKAtoYeHMe BbikAtoYaTENS 3a6/10KMPOBAHO
HewncnpaBHOCTb BbIKA. HeuncnpaBHOCTb BblKIOYaTENA
Myck BHP Myck BHP
BkntoueHune ot BHP BkntoueHue BbikAtovaTena seoga ot BHP
OTkntoveHue CB ot BHP | OtkntoueHne CB ot BHP
Bbixog, | CpabaTtbiBaHue BHP CpabatbiBaHue BHP
CurHan BKAKOYEHMA BBOAHOrO BbikAtoYaTena oT BHP B cxemy KoHTponA
BHP B cxemy KC CUHXPOHMU3Ma
BHP OtcytctBue cuHxp. | OTCTYTCTBME CMHXPOHM3MA npu BHP

Y KoaddpuumeHT Bo3BpaTa He MmeHee 0,93

3.26.2 dyHKuma BHP cpabaTtbiBaeT TONIbLKO NOCAE OTKAKYEHUA BbiKAOYaTena ot ABP.

3.26.3 NpenycMoTpeHO BOCCTAHOBAEHUE HOPMAJIbHOTO pPEe)XMMa C NepepbiBOM MUTAHUA U C
KpaTKOBpPEeMeHHOW napannenbHol paboton BeBogoB. Mpu Bbibope BHP ¢ napannenbHol pabotoi
npeaycMoTpeHa BO3MOXHOCTb KOHTPOA CMHXPOHU3MA MPU BKAKOYEHUN.
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3.27 ABTOMaTHMUYECKOE NOBTOPHOE BKAloueHue (AMB)

3.27.1 dyHKUMOHanbHaA cxema anroputma AlNB npeacrtaBneHa Ha pucyHke 3.35. HactpanBaemble
napameTpbl AlMNB npueeaeHbl B Tabauvue 3.53, BXogHble 1 BbIXOAHbIe curHanbl — B Tabanue 3.54.

[ MO KH Umdp> ] &
[ MO KH Ukn< J
[ MO KH Umd< } &
[ MO KH UkH> }
L&
[\.\‘ ATBn 6e3 koHTpons U} 21
- . &Ji AlNB cxorj)(.pe»(mmoa >1
AMNBn U ,U |
[ i"’ n > iy J | ﬁ Paapeluenne AMNBn j
[\.g\_‘ AMB1n UMd<, UKH>J &
["’\" AMBn Umc> UKH>} &
[\'\’ AlBu 6e3 koHTpons U} ﬂ 3
\ - i >1
e, > < & i
[ g\" AMBw Umd>, UkH ] J PaspelueHune AMNBL j
E"\’ AMBw Umds<, UKH>] &
E\'\’ AMBw Unmd>, UKH>} &
\
S Pio. J

PucyHok 3.35 a) — dyHKUMOHanbHaA cxema anropmutma AllB
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AlB Trotos

| 1
PMNB J—E S Beog ATBA 1 g0 ave ‘, )
\

FoToBHOCTE K AlNBnN 1

7R . v

|v‘

KoHTpone AMNBn 1

e Brok. AMBn 1
L : ‘ 0,5¢

&
L a PMO ——
Myck AMNBn 1 —

|v‘

KoHTponb AMBn 2

s Y
BeisoA AYB | [oToBHOCTBE K AlBNR2

|
.

®a | BrokAmBn2 S Bsoa ATIBn 2
: KoHTponb AlNBn 1 7 & — R

" o[

MyckAMBR2 O

"UA L no AnB 3u0>
B L ﬂo 3U0
_UC | 3U0 52 AMB 3U0>

)
Cpabartrisaue N3L 1 =

Cpabatbisatue J13LU 2 -

|v‘

'\’\ OTknioyeHue o1 YPOB—————————
5 SF6 TT 2 Ha oTkn.
Cpabatsiarue SF6 TT 2

OnepaTvBHoe OTKIoYEHWe

Ie Y

HeucnpasHOCTb BbIK.
J

CpabarbiBaHue 3.'3.3/— S Beoa AlBu

s Y
Brizon AYB } FoToBHOCTL K AlMNBL
.

KoHTponbe AlMBL ‘ 21 E—

\ J

e, Bnok. AlMBw ‘
L : J

> 05¢

f i t

Y PMoO

| Myck AMBy ~ ———————C —

PucyHok 3.35 6) — dyHKUMOHanbHasA cxema anroputma AlB
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KUT

CpabatbiBanue O3 1}

ANBn no A3 2
CpabatbiBanue 13 2 —
AnBnno 133

CpabaTtbiBanve 13 3 —

ANBn no QY A3
CpabatbiBaHue OY ,El3j

CpabartbieaHve A3[B ﬂi
MBn no [13[1B 2

Al
CpabatbieaHve A3[B 2}—}7
ATB o 0 3B 001¢

')/—‘\f—\fﬁ\f_\/ﬁ\/ﬁ\ YT Y YT YT YT Y

—

Myck AMBn 1

YT Y

—

'

N

PucyHok 3.35 B) — PyHKUMOHaNbHaA cxema anropmutma AllB

Cpabareisatve OY [131B — —‘Z» S
& |ANBn 1 Top AlNBn TkoHTp, N
CpabartbisaHue TO 1J7 R [ - e KoHTpons AMBn 1
ANBnnoTO 2 J
CpabatbiBaHue TO 2 —
Y
CpabarbiBaHne MT3 Ui
AlBn no MT3 2
CpabartbiBaHne MT3 2 —
ANBnno MT33
CpabatbiBaHue MT3 3 —
Kn. no 3|
o B ANB
[FoTOBHOCTB K AI'IBn1}
CpaGarsisarme AY A3 | =1 001 21 21| 001¢
c i
AlMNBn B cxemy KC
CpabartbisaHve AY [13[1B % v
CpabartbiBaHne YMT3 ) ‘L Myck AMBn 2
W S & .
KoHTponbs AMBn 1 ) AlNBn 2 Tep ANBn TkoHTP
3 R el — Z’—( KoHTponk ArMBn 2
FoToBHOCTL K ATBR 2) *« —
PaspelueHue AMBA |
Cpabatbisanve N3LL 1)— 21 r
‘ Myck AMBL
CpaBarbisanue N3 2 ———————— (?1 c .
S
®a_  Omnorpsw | S -t AMBu Tep ANBu TkoHTp .
J R i - KoHTpons AMBLu
W BeumoATBY \
J
001¢c N
[oTOBHOCTb KAHBLLIJ Z’—{ AlNBuw B cxemy KC
Paspelwenne AHBUJ}
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[ ‘ AlBn B cxemy KC } T >1
’—C BkntoueHue ot AlBn J
&
m AlNBn ¢ KC 3 L
P’\‘ AMBn Umdy>, Uke>
L ‘ Mo ke J L}
\ S . S
[\.‘.‘ P8 ) > Al Bt TCV'HX.p rq & —( AMBn OTcyTcTBYE CMHXp.}
t?
L ‘ AlBW B cxemy KCJ T >1]
r —[ Bkntovenne ot AlNBLu j
& g
m AMNBw ¢ KC 2 L
{"'\‘ AMBw Umdy>, Ukt>
[ ‘ no KC }
w m

AlNBw OTcyTcTBUE cupr.}

PucyHok 3.35 r) — ®yHKumMoHanbHas cxema anroputma AlNB

Tabnunua 3.53 — MapameTpbl AMNB

HanmeHoBaHue Awnana3oH 3HayeHue no LWar .
KommeHTapui
YCTaBKM M3MEHeHMUA YMOJYQHUIO | N3SMEHEHUA
Obuwee
B
ATB TroTos 0,10 — 60,00 5,00 0,01 3apepKKa rotoBHOCTM anroputma All
nocse BKAOYEHMA BbIKAOYaTeNA, C
AlB ¢ KOHTp. BBOA, KOHTPOAA PEeXMMOB BKAKOYEHMA MO
O-™ O -
pexxnmos AlB
AMNB nAnHuun
Besog AlNBn 1 O-™ O - Beog nepsoro uukna AlNB AnHum
ANBA 1 Tep 0,10 — 300,00 0,50 0,01 YcTaBKa no BpemeHu cpabaTbiBaHUA
nepsoro uukna AlB AnHum, ¢
Besog AlBA 2 O-™ O - Beog sBToporo umkna AlMNB anHum
ANBA 2 Tep 0,10 — 300,00 2,00 0,01 YcTaBKa no BpemeHu cpabaTbiBaHUA
BTOpOro unkna AlB anHuu, ¢
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X
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MpopgonxeHne Tabnnubl 3.53

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | U3SMEHEHUA
YcTaBKa No HaNpAXKEHUIO HY1eBOM
AMNB 3U0> 5-60 10 1 nocneaoBaTelbHOCTU 61OKMPOBKU
AlNBn 2,B
AMBA TKOHTP. 1,00 — 120,00 120,00 0,01 YcTaBKa N0 BpeMeHM BOCCTAaHOBAEHMA
rotoBHocTu AlNB nnHum, ¢
AlNBnno 432 O-™ O - Beog aeincteua A3 2 Ha AMNB AvHuK
AlNBnno 433 O-™ O - Beog aeincteua A3 3 Ha AMNB AvHuK
AlNBn no OY A3 O-™ O - Bsog aencteua OY A3 Ha AMNB nnHum
AlNBn no 4348 2 O-™ O - Bsog aeincreua A34B 2 Ha AlNB avHum
AlNBn no OY A34B O-™ O - Bsog aencrteua OY A34B Ha AMNB avHuu
AMNBnnoTO 2 O-™ O - Beog aencteua TO 2 Ha AMB nnHum
AlNBn no MT3 2 O-™ O - Beopg aenctema MT3 2 Ha AlNB anHuu
AlNBn no MT3 3 O-™ O - Beop aenctema MT3 3 Ha AlNB anHuu
AMNB wuH
Bsog AMNBLWw O-™ O - Bsog ANB WKWH
AMBuw Tep 0,10 — 300,00 0,50 0,01 YcTaBKa no BpemeHun cpabatbiaHua AlNB
WWH, C
AMBww TKOHTP. 1,00 — 120,00 120,00 0,01 YcTaBKa N0 BpeMEHM BOCCTAHOBAEHMA
rotoBHocTu AlB WwwuH, ¢
KoHTponb CMHXPOHM3Ma
AMBA ¢ KC O-o . i BBO4, KOHTPOAA CUHXPOHKU3MA npu AlB
NHUK
AMBW ¢ KC O-o . i BBO4, KOHTPOAA CUHXPOHKU3MA npu AlB
WKH
AMNB Tcuhxp 0,00 — 600,00 1,00 0,01 ycraska no BpemeHit OxuAaHmA
CUHXPOHMN3MA, C

Tabnuua 3.54 — Jlornyeckmne curHanol AMNB

*X ANBn Umo>, UKH>

Tun HanmeHoBaHue o
KommeHTapum
curHana CUrHana
no no AnB 3U0>Y MyckoBoW opraH 610KMpoBKM AlB 2
PMB Pene nonoxeHua BblKAOYaTENA — BK/IFOYEHO
PNO Pene nonoxeHua BblKAOYaTENA — OTKHOYEHO
AMNBn 6e3 KoHTpons U Bsog pexkmma AMNB NMHUM 6€3 KOHTPONA HanpaXKeHU
Beog pexmma AlB AMHMK ¢ KOHTpoAEM Hanmuuna HanpaxeHun UAB, UBC
AMBAn Umod>, UKH< M OTCYTCTBMA HanpaxXeHna UKH
BBoga pexumma AlB AnMHMK ¢ KOHTpOEM OTCYTCTBUA HanpsaxeHuii UAB,
AMBAn Umod<, URH> UBC 1 Hannumem HanpaxeHna UKH
“» BBoga pexumma AlB AMHMKM ¢ KOHTPOAEM Hanmuua HanpaxeHuin UAB, UBC

n UKH

ANBw 6e3 KoHTpona U

Bsog pexkmma AlB LWKH 6€3 KOHTPOAA HanpAXKeHN

ANBw Umd>, UKH<

BBog pexkmma AlB WKH ¢ KOHTpoeM Hanmuuna HanpaxeHun UAB, UBC n
OTCYTCTBUA HanpaxeHua UKH

ANBw Umd<, UKH>

BBog pexumma AlB WKH ¢ KOHTpoaem oTcyTcTBUA HanpsaxeHuin UAB, UBC
W Hannumem HanpsxeHua UKH

ANBw Umd>, UKH>

BBoa pexkmma AlB WKH ¢ KOHTpoAeM Hanmuuna HanpaxeHun UAB, UBC n
UKH
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MpoaonxkeHne Tabanubl 3.54

Tun HanmeHoBaHue KommeHTapui
CuUrHana CuUrHana

bnok. AMBn 1 BbnokmposaHue nepsoro umkna AlNB nnHun
Bbnok. AMNBn 2 BnokmposaHue BTOpOro umkna AlB AnHum

«,“ Bbnok. AMNBw bnokmposaHue AlB WwuH
Bkn. no AMNBnA CurHan gns cpabatbiBaHus AMNB AnHUK
Bkn. no AMNBw CurHan gns cpabatbiBaHus AlNB wuH
OTkntoveHme ot YPOB OTKntoveHme oT YPOB HmkKecTOAWMX 3aWnT
Otkn. ot A3LWW CurHan oTknoueHms Bbikaovatens ot 431U
CpabatbiBaHue A3 1 CpabatbiBaHue A3 1
CpabatbiBaHue 43 2 CpabatbiBaHue 43 2
CpabatbiBaHue 43 3 CpabatbiBaHue 43 3
CpabatbiBaHue OY O3 CpabaTbiBaHWE onepaTUBHO ycKopsaemomn cTynexnn A3
CpabatbiBaHune AY O3 CpabaTbiBaHWe aBTOMATUUYECKKN yCKopsAemol cTynenu 3
CpabatbiBaHune A3B 1 | CpabatbiBaHune A3B 1
CpabatbiBaHune A3B 2 | CpabatbiBaHune A3B 2
CpabatbiBaHune QY
0348 CpabaTbiBaHWe onepaTUBHO ycKopaemon cTynexHn 438
CpabatbiBaHune AY CpabaTbiBaHWe aBTOMaTMYECKMN ycKopsiemoi ctynenun O3B
0340B
CpabatbiBaHne TO 1 CpabatbiBaHue TO 1
CpabatbiBaHue TO 2 CpabartbiBaHue TO 2
CpabatbiBaHne MT3 1 CpabatbiBaHne MT3 1

Bxog CpabatbiBaHne MT3 2 CpabatbiBaHne MT3 2
CpabaTbiBaHMe MT3 3 CpabaTbiBaHMe MT3 3
CpabatbiBaHne YMT3 CpabatbiBaHne YMT3
CpabatbiBaHue I3 1 | CpabatbiBaHue 13U 1
CpabatbiBaHue 13 2 | CpabatbiBaHue J13L 2
CpabatbiBaHue 343 CpabatbiBaHue 343
MO KH Umo> MyckoBoit opraH Hannumna HanpaxexHuii UAB, UBC
MO KH UkH> MyckoBoI opraH Haanuma HanpaxeHua UKH
MO KH Umop< MyckoBoi opraH oTcyTcTBMA HanpsxeHnn UAB, UBC
MO KH UkH< MycKkoBOI opraH OTCyTCTBMA HanpsaXKeHUa UKH
Mo KC MycKoBOM OpraH HaIMUYNA CUHXPOHU3MA HaNPAXKEHU
CpabatbiBaHue SF6 TT CpabaTbiBaHWe BTOPOI CTYNEHM 3aLMTbl OT CHUXKEHWUA OaBNE€HWA 3/1€eras3a B
2 1T
OnepatusHoe
OTK/IIOYEHME CurHan onepaTUBHOIO OTK/OYEHMA BbIKAOYaTE A
HencnpaBHOCTb BbIK/. HewncnpaBHOCTb Bbik/OYaTENA
PaspeweHue AlBn CurHan paspeweHuna AMNB AMHUK OT cxembl KOHTpOAA pexknumos AlB
PaspeweHune AlMBw CurHan paspeweHna AlB WnH oT cxembl KOHTpoOANA pexmnmos AlB
foToBHOCTL K AlNBAl CurHan roToBHOCTU K nepBomy UMKy AlNB nnHum
foToBHOCTbL K AlNBA2 CurHan rotToBHOCTU KO BTOpOMY UMKy AMB AnHUM
foToBHOCTb K AlNBLW CurHan rotoBHOCTU K AlNB WnH

Bbixoa, | Myck AMBn 1 MNyck nepsoro uukna AlNB nnHun

KoHTponb AlNBn 1 CurHan KoHTpoAas nepsoro umkna AlNB nnHun
Myck AMNBA 2 Myck sToporo unkna AlNB AanHum

KoHTponb AlBn 2

CurHan KoHTpoAas BToporo uukna AlB AnHum

AlBAn B cxemy KC

CurHan BKAKOYEHMA BblKAoYaTens ot AlB nanHunu B CXemy KOHTpoAnA
CUHXPOHU3Ma

KUT-P-A3-PY-01
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MpoaonxeHue Tabanubl 3.54

Tun HanmeHoBaHue KommeHTapui
CuUrHana CuUrHana
Myck AMNBw Myck AMNB wuH
KoHTponb AMNBw CurHan KoHTponsa AMB wuH
CurHan BrAYeHMA BbikAtovaTena ot AlNB WKWH B cxeMy KOHTPOAA
AlMNBw B cxemy KC CUHXPOHM3MA
BkntoueHwue ot AlNBn BKntoueHue BbikAtoUYaTens ot pyHKumm AMNB AnHUK
AlBn OTcyTcTBME
CUHXP. OTcyTcTBME CMHXPOHM3MA Npu ATB AnHum
BkntoueHue ot AMNBL BKntoueHume BbikAtovaTens ot pyHKumm AMNB wunH
AMNBw OTcyTcTBME
CUHXP. OTcyTcTBME CMHXPOHM3MA Npu AlB wuH
Y KoaddpununeHT Bo3spaTa He meHee 0,93

3.27.2 Mpw BO3HUKHOBEHUM NOBPEKAEHUA HAa OANHOYHON JIMHUWN C OAHOCTOPOHHUM NUTaHMEM
3aWMTa 3TON NIMHUN NPOU3BOAUT OTK/IOUYEHME BbIKNOYATENA HA NUTAOWEN MOACTAHLMWU, NPU ITOM C
JINHUN CHUMaeTca HanpsxkeHue. OgHOBPEMEHHO npoucxoauT nyck AlMNB. 3a Bpema 6ecToKoBOM Nays3bl
unkna AlB npousonger penoHusauma cpegbl, B Kotopon npousowno K3, wu, ecnm wmsonauuma
BOCCTaHOBWACh, NponsonaeT ycnewHoe AllB.

3.27.3 NMpumeHsatoT AMNB ogHOKPATHOro UKW ABYKpaTHOro aerictemaA. TAMNB aByKpaTHOro AencTeuns
pekoMeHAayeTcA NPUMEHATb A1A BO3AYLWHbIX IMHUIN, B 0COBEHHOCTU AN OANHOYHbBIX C O4HOCTOPOHHMM
NUTAHMEM.

3.27.4 Mocne BKAKOYEHUA BbIKAKOYaATENO TpebyeTca Bpema A1A NOoAroTOBKM K LIMKY BKAKOYEHUA-
OTK/oYeHus, noatomy AlB 6nokupyeTca Ha Bpemsi, 3agaBaemoe ycTaBkon «AlNB TrotoB» nocne
BKNOYEHMA BbIKNOYaTENA.

3.27.5 Bpema KoHTpoAa ycnewHoctn uukna AMNB coctasnaet 120 cekyHAa. Ecan B TedyeHue atoro
BpemeHu nocne cpabatbiBaHUA uuKna AMB NponcxoanT OTKAOYEHWE BbIKNOYATENA, TO COOTBETCTBYHOLLNIM
LMK CYMTAeTCA HeycrneLwHbIM.

3.27.6 B ycTpouncTBe pa3genbHo peannsoBaHo AMNB anHum n AMB wuH. Myck AMNB anHnmn n AMNB
LUMH BbINOJIHAETCA OT 3aLLUNT.

3.27.7 Ha AnHuAX C ABYCTOPOHHMM NUTaHMEM (B TOM YMC/e HA MapannesbHblX AUHUAX C
OAHOCTOPOHHUM MUTAHUEM) XapPaKTEPHO HaIMuMe HANPAXKEHUM N0 06OMM KOHUAM NUHUK. [TO3TOMY Ha
TAKUX IMHUAX ONA BOCCTAHOBNEHMA U301ALMU HEODXOAMMO OTK/IOYEHME NOBPEKAEHHOM NTMHUMU C ABYX
CTOPOH.

Ona paboTbl Ha NMHUAX C ABYCTOPOHHUM MUTAHMEM B YCTPOMCTBE MPeAyCMOTPEH KOHTPOJb
OTCYTCTBMA WM HANMYMUA HAMPANKEHMA HA BKAKOYAEMOMN NNHUM UAM MUTAKOLWMX WIKMHAX (NPOrPaMMHbIi
Kntoy «AlMB ¢ KoHTponem pexumos»). [lpegycmoTpeHa BO3MOMXKHOCTb KOHTPOJIA CUHXPOHHOCTU
HanpaxeHui (nporpammHblie Kntoumn «AMBa ¢ KC» n « AMBw ¢ KC»).
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3.28 ABTOMaTMuecKaa 4yacTtoTHaA pasrpy3ka (AYP) u yacToTHOe aBTOMaTMUYeCKoe NMOBTOpPHOEe

BKAtoueHue (YAMB)

3.28.1 B ycTpoiicTBe peannsosBaHo Tpu odepean AYP n YAMB.
3.28.2 ®dyHKUMOHanbHble cxembl anroputmos AYP n YATMB npepcTtaBieHbl Ha pucyHke 3.36.
Hactpaneaembie napameTpbl AYP 1 YAMB npuseaeHbl B Tabamue 3.55, BxogHble U BbIXOAHbIE CUTHA/bI —

B Tabauue 3.56.

&

Beog AYPI 1

UAB \2_

UBC
UCA| F

(UAB -
|

Nno AYPI 1 F<
£33 AYPI 1 F<
MO AYPI 1 dF/dt>

£33 AYPI 1 dFfdt>
AYPI 1 Ks dF/dt

Bnok. A4PI 1

UBC
UCA | df/dt

e,

Briok. AYPI 1 no dF/dt
— 0

Briok. A4PI 1 ot 31N

AY

—q

A

Y

[ Bnok. A4P ot 3IMN

UAB |[™
UBC \
UCA| F

MO AYPII 1 F<

€53 AYPII 1 F<
AUYPII 1 dFe

MO AYP Un<

},

Beog AYPII 1
J

g

—q

A4

PIL1T

rcp

M

[ Myck AYPI 1 j

—[ CpabatbiBaHve AYP 1 j

UAB
UBC
UCA

MAX|(83 AYP Un<

f""‘ Brok. AYP 1

}—

Beog YATIB 1

[ Myck AYPII 1 ]

MO YAMB 1F>
£33 YAMB 1 F>

£33 YAMB Un<

[ CpabarbiBaHue AYP 1}*
YATIB TroToB

PMB

MO YAMB Un< —l

N

Beoa YAIB 1

Bnok. YATNB 1

q
[ OnepatuBHoe ommoqenmegi
{ HewucnpaBHocTb BblKﬂJi
[ Bxntoyenve ot YAMNB 1]—

-

‘ CpabatbiBaHue AYP 1

]

:

MB 1 Tep AYP Tu

Mn

e

oy
dys

Myck YAMB 1 j

Y

Bkntoyenune ot YAMMB 1 ]

o

[ Bxkrnitoyenme ot HAMB 1

Bnok. YAIB 1

-

N

D AYP 1 Ha oTkn.
nqn

{ [FotoBHOCTb K YAIB 1 J

PucyHok 3.36 a) — PyHKLMOHaNbHbIE cxembl anroputmos AYP 1 YATB
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glcwr

Beopg AYPI 2

Myck A4PI 2 ]

A —i CpabatbiBaHue AYP 2 J

Myck AYPII 2 j

Myck YAMB 2 j

Bkntoyenue ot HAIMB 2 j

FoTtoBHOCTE Kk HAINB 2 }

-
UAB [\ - | MO AYPI 2 F< &
UBC Brok. AYPI 2 no dF/dt
UCA | F [53 AYPI2F< SR—C [
UAB | _z_ :
UBG -/~ M0 AYPI 2 dF/dt> AYPI 2 Tep
UCA | df/dt |53 AYPI 2 dF/dt> Briok. A4P! 2 o7 3111 — 21| AYP Twr
AYPI 2 Ks dF/df 9
> )
[ N Briok. AYPI 2 ) 9
[ Bnok. AYP ot 3MM —Q
Beog AYPII 2 o
UAB [ _ o AYPIl 2 F<| &
UBC \ AYPII 2 Tep
UCA| F [53 AYPII2F< g [
AYPII 2 dFs (
UAB [~ ) I
ae -\~ | N0 AYP Un< L \
UCA |MAX 553 AYP Un<
A —
[ \ Brniok. A4P 2
.
Beoa YAIMB 2 :
UABIL_/-Ino yanB 2 F> &
UBC YAMB 2 Tcp AYP Tumn
UCA| F [533YAMB 2F>) t < [
UAB |- 'mouyanB U ) I . L
N — <
UBC i,
UCA |MAX 53 YATB Un<
0,01¢
{ ‘ CpabarbiBaHue A4P 2} —Eﬂ S [
R L
0,01¢
>

BkntoyeHue ot YATB 2

Bnok. HYAMB 2 J

PucyHoK 3.36 6) — PyHKUMOHaNbHbIE cxembl anroputmos AYP 1 YAMB
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. BeogAYPI3 e
UAB L\ - | NO AYPI 3 F< &
ﬂcB;i F S AUPIBF= Brok. AYPI 3 o dFdt
O
UAB . [ Myck AYPI 3 J
UBa ~/~ | N0 AYPI 3 dF/dt> d AYPI 3 Tep
UCA | dfidt 553 AYPI 3 dF/dt> Brok. AYPI 3 or 3N t 21| AYP Tumn
AYPI 3 Ks dF/dt 9 an —[ CpabatbiBaHne AYP 3 j
"o )
[ | Brok AYPI3
[ Bnok. AYP ot 3N —Q
Beop AYPII 3 —
UAB [\ - /1o AYPII 3 F< & )
UBC AYPII 3 Tep
UCA| F [$33 AYPII 3F< g [
AUYPII 3 dFs A (
UAB ™ _ 9 Myck AYPII 3 }
UBe ~\- | MO AYP Un< L
UCA MAX €33 AYP Un<
) ‘ )—
[ $ % Brok. A4P 3
[ Myck YANB 3 }
Beog YAINB 3
UAB | /- Ino YAnB 3 F> &
UBC YAMB 3 Tcp AYP Tumn
UCA| F 3 YAMB3F> T [ BKniodenve ot YATTB 3 j
UAB ™ _ <
B —\- |NMO YAMB Un
UCA |MAX [£53 YAMB Un<
0,01¢
[ ‘ Cpabatbisatue A4P 3} > ﬂ—E S 0
: [oToBHOCTL K YAIB 3 J
R L
0,01¢
[ Bxkroyenue ot HATB 3 21
"o )
[ | BrocYAMB3

PucyHoK 3.36 B) — DyHKLMOHaNbHbIE cxembl anroputmos AYP 1 YAMB
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Tabnnuya 3.55 — NapameTtpbl A4P 1 YANB

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM M3MEHeHUn YMONYaAHUIO | M3MEHEHUSA
Obuwee
AdnntenbHoCTb UMMY/bCa,
AYP Tumn 0,10-5,00 0,10 0,01 dopmmpyemoro npu cpabatbiBaHUM
AYP n YATIB
AUP Usi< 10-90 60 1 YcTaBKa No HanpsKeHuto 610KMpoBaHNA
AYP, B
YcTaBKa No HanpsKeHuto 610KMpoBaHMA
YAMB Un< 10-90 60 1 YAMB, B
3apep)KKa TrOTOBHOCTM  anroputma
YAMB TroTtos 0,10-60,00 5,00 0,01 YATB nocne BKNOYEHUSA
BblK/AOYaTenA, C
AYP 1
Bsoag AYPI 1 O-™ O - Beog AYPI 1
AUPI 1 F< 45,0-49.6 48,8 0,1 SllcrriBKa no yactoTte cpabatbiBaHua AYPI
AYPI 1 Tep 0,10— 1,00 0,10 0,01 YcTtaBka no BpemeHW cpabaTbiBaHMA
AYPI 1, c
bnok. AYPI 1 no Bsog, 610kMpoBaHma AYPI 1 no ckopocTtu
O-™ O -
dF/dt N3MEHEHMA YacToTbl
YcTtaBKa MO  CKOPOCTU  M3MEHEHMUA
AYPI 1 dF/dt> 2,0-20,0 10,0 0,1 wactoTsl AYPI 1, Fy/c
KoaddnumeHT BO3BpaTa  NYyCKOBOro
AYPI 1 Ks dF/dt 0,2-0,99 0,8 0,01 OpraHa no CKOPOCTU U3MEHEHMA YaCTOTbI
AYPI 1
SI?}IJIOI‘IK. ASPI 1 or O-™ O - Bsog 610kuposaHma AYPI 1 ot 31N
Bsog AYPII 1 O-™ O - Bsog AYPII 1
AUPII 1 E< 48,0-49,6 49,0 0,1 SllcFiBKa no yacrote cpabatbiBaHuna AYPII
AYPII 1 dFs 01-04 01 0,1 YcTaBKa nNo 4acTtoTe Bo3BpaTa NYyCKOBOrO
opraHa AYPII 1, Ty
AYPII 1 Tep 3,00 - 90,00 5,00 0,01 YcTtaBKa no BpemeHW cpabaTbiBaHUA
AYPII 1, c
YANB 1
Bsog YAMB 1 O-™ O - Bsog YAIMB 1
YctaBKa no yactote cpabaTbiBaHUA
YAMB 1 F> 49,0 -50,5 49,5 0,1 YAMB 1, My
YcTtaBKa no BpemeHW cpabaTbiBaHUA
YAMB 1 Tcp 5,00 — 240,00 10,00 0,01 YAMB 1, ¢
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MpogonxeHne Tabnnubl 3.55

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM M3MEeHeHUA YMONYAHUIO U3MeHeHuA
AYP 2
Bsog AYPI 2 O-™ O - Bsog AYPI 2
AUPI 2 F< 45,0-49.6 48,8 0,1 BZ/CIT_iBKa no yacrtote cpabaTtbiBaHusa AYPI
AYPI 2 Tep 0,10 — 1,00 0,10 0,01 YcTaBka no BpemeHu cpabaTbiBaHUA
AYPI 2, c
bnok. AYPI 2 no Beog 6nokupoBaHus AYPI 2 no
O-M O -
dF/dt CKOPOCTN U3MEHEHUSA YacTOTbl
YcTaBKa MO  CKOPOCTU  U3MEHEHMUA
AYPI 2 dF/dt> 2,0-20,0 10,0 0,1 wacToTsl AYPI 2, Fuy/c
KoadpuumeHT BO3BpaTa  MYCKOBOrO
AYPI 2 KB dF/dt 0,2-0,99 0,8 0,01 OpraHa Mo CKOPOCTU  MU3MEHEHUA
yactoTbl AYPI 2
EE}IJIOI‘IK. ASPL 2 or O-™ O - Bsoa 610knposaHua AYPI 2 ot 31N
Bsog AYPII 2 O-™ O - Bsog AYPII 2
AUPII 2 < 48,0-49,6 49,0 0,1 SZ/C'Ir_iBKa no yactoTe cpabatbiBaHus AYPII
AYPII 2 dFs 01-04 01 0,1 YcTaBKa No YacToTe BO3BpaTa NyCKOBOrO
opraHa AYPIl 2, Iy,
AYPII 2 Tep 3,00 - 90,00 5,00 0,01 YcTaBKa no BpemeHu cpabaTbiBaHUA
AYPII 2, c
YAMNB 2
Bsog YAIMB 2 O-™ O - Bsog, YAIB 2
YcTtaBKa no u4actote cpabaTbiBaHUA
YAMB 2 F> 49,0 -50,5 49,5 0,1 YAMB 2, My
5,00 - YcTaBka no BpemeHu cpabaTbiBaHUA
YAMB 2 Tcp 240,00 10,00 0,01 YAMB 2, ¢
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MpogonxeHne Tabnnubl 3.55

HanmeHoBaHue Ownana3oH | 3Ha4yeHue no War .
KommeHTapum
YCTaBKM M3MEHEHMA | YMOJYAHUIO N3MeHeHuA
AYP 3
Bsog AYPI 3 O-™ O - Bsog AYPI 3
AUPI 3 F< 45,0 - 49,6 488 01 YcTaBka no 4actote cpabaTtbiBaHMA
AYPI 3, Ty
A4PI 3 Tep 0,10 — 1,00 0,10 0,01 YcTaBKa no BpemeHW cpabaTtbiBaHMA
AYPI3, c
Bnok. AYPI 3 no dF/dt O-® O i Beog 6nokupoBaHuMa AYPlI 3 no
CKOPOCTU M3MEHEHMA YacTOTbl
YcTaBKa MO CKOPOCTUM M3MEHEHWA
AYPI 3 dF/dt> 2,0-20,0 10,0 0,1 wacToTsl AYPI 3, Fu/c
KoadodumumeHT BO3BpaTa NycKOBOro
AYPI 3 K dF/dt 0,2-0,99 0,8 0,01 OpraHa no CKOPOCTU W3MEHEeHMUA
yactotbl AYPI 3
Bnok. AYPI 3 ot 310 O-™ O - Bsog 6n1okupoBaHua AYPI 3 ot 31N
Bsog AYPII 3 O-™ O - Bsog AYPII 3
YcTaBka no 4actote cpabaTtbiBaHMA
AYPII 3 F< 48,0 -49,6 49,0 0,1 AYPII 3, Ty
AYPII 3 dFs 01-04 0,1 0,1 YctaBka NoO  4actoTe  BO3BpaTa
nyckosoro opraHa A4YPII 3, Iy,
3,00 - YcTaBKa No BpemeHu cpabaTbiBaHUS
AYPII 3 Tcp 90,00 5,00 0,01 AUPII 3, ¢
YANB 3
Bsog YAIMB 3 O-™ O - Bsog YAIMB 3
YcTaBka no 4actote cpabaTtbiBaHMA
YAMNB 3 F> 49,0 -50,5 49,5 0,1 YAMB 3, My
5,00 — YcTaBKa no BpemeHu cpabaTtbiBaHMA
YAMB 3 Tcp 240,00 10,00 0,01 YAMB 3, ¢

Tabnunua 3.56 — lornyeckme curHanol A4P 1 YAIMNB

Tun HavmeHoBaHue
CUrHana CUrHana

KommeHTapuii

Nno AYPI 1 F<¥

MyckoBoI opraH cHUXeHuA YactoTbl A4YPI 1

MO AYPI 1 dF/dt>?

MyckoBoi opraH OGAOKMPOBKM MO MNPEBLILEHUID CKOPOCTU CHUMKEHMUA
yactoTtbl AYPI 1

Mo AYPII 1 F<3) MyckoBoi opraH cHUxeHuA Yactotbl AYPII 1
MO YAMB 1 F>Y MyckoBoi opraH nosbiweHna YyactoTbl YAMB 1
Mo AYPI 2 F<Y MycKoBOM opraH CHUXeHUs YactoTbl AYPI 2

no

no AYPI 2 dF/dt>?

MyckoBoi opraH GAOKMPOBKM MO MNPEBLILEHUID CKOPOCTU CHUMNKEHUA
yactoTbl AYPI 2

Mo AYPII 2 F<3) MycKoBOM opraH CHUXeHus YactoTbl AYPII 2
Nno YAMB 2 F>> MyckoBo# opraH nosblweHWA YactoTbl YAMB 2
Mo AYPI 3 F<Y lMyckoBoOM opraH CHUXeHuMA YacTtoTbl AYPI 3

Nno AYPI 3 dF/dt>?

MyckoBoi opraH GAOKMPOBKM MO MNPEBLILEHUID CKOPOCTU CHUMNKEHUA
yactoTbl AYPI 3

Nno AYPII 3 F<?

MyckoBoM opraH cHU»eHua Yyactotbl A4PII 3
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MpogonxkeHne Tabanubl 3.56

Tun HavmeHoBaHue o
KommeHTapum
CUrHana | curHana
Mo YANMB 3 F>Y MycKoBOM opraH NosblWeHMA YacToTbl YAMB 3
no Nno AYP Un<? MyckoBoi opraH 610KkMpoBaHMA AYP NoO CHUXKEHUIO HANPAXKEHUS
Nno YANB Un<* MyckoBoi opraH 610KkMpoBaHMA YAMB MO CHUMKEHMUIO HANPAXKEHUA
Bbnok. A4PI 1 bnokmposaHue AYPI 1
bnok. A4P 1 bnokmposaHue AYPI 1 n AYPII 1
Bbnok. HYAMNB 1 bnokmposaHume YATB 1
Bbnok. AYPI 2 bnoknposaHue AYPI 2
» bnok. A4P 2 bnokmposaHue AYPI 2 n AYPII 2
X Bnok. HYAIB 2 bnokmnposaHume YATB 2
bnok. A4PI 3 bnokmposaHue AYPI 3
bnok. A4P 3 bnokmposaHue AYPI 3 n AYPII 3
Bbnok. HYAIB 3 bnokmnposaHume YATB 3
PIB Pene nonoxkeHua BbiKNOYaTENA — BK/IFOYEHO
Bnok. AYP ot 310N Bnokuposka AYP OT PyHKUMM KOHTPONA HanpaBAEHUA MOLLHOCTU MNpu
OTCYTCTBUM TOKa MM HanpasBle€HUM MOLLHOCTM B CTOPOHY MUTAIOLLEMN
Bxoa, NNHUN
OnepaTtuBHoe CurHan onepaTUBHOrO OTKAOYEHMA BblKAtOYaTena
OTKNOYEHUEe
HeuncnpaBHOCTb BbIKA. HeuncnpaBHOCTb BblK/IOYaTENA
Myck AYPI 1 Myck AYPI 1
Myck AYPII 1 Myck AYPII 1
CpabaTtbiBaHne AYP 1 CpabatbiBaHue AYP 1
Myck YAMNB 1 Myck YAMNB 1
BkntoueHune ot YATNB 1 | BkatoyeHue BbikatovaTensa ot YAMB 1
FoToBHOCTb K HATB 1 CurHan rotoBHocTU K HATIB 1
Myck AYPI 2 Myck AYPI 2
Myck AYPII 2 Myck AYPII 2
Buixog CpabaTbiBaHune AYP 2 CpabatbiBaHue AYP 2
Myck YAMB 2 Myck YATB 2
BkntoueHne ot YATMB 2 | BkatoueHue Bbikatoyatena ot HAIMB 2
foToBHOCTb K YATB 2 CurHan rotoBHocTu K HATB 2
Myck A4PI 3 Myck A4PI 3
Myck AYPII 3 Myck AYPII 3
CpabaTbiBaHne AYP 3 CpabatbiBaHue AYP 3
Myck YAMB 3 Myck YATB 3
BkntoueHue ot HAMB 3 | BkatoueHue BbikatovaTens ot HAMB 3
foToBHOCTb K YATB 3 CurHan rotoBHocTU K HYATB 3

0,17y

1 Bozspat MO NpomcxoanT Npy 3HaYEHUM YaCTOTbl, NPEBbILIAKOLLEM YCTaBKy cpabaTbiBaHMa He 6onee, Yem
Ha 0,1 Ny,

2 KoadpduumeHT Bo3BpaTa He MeHblUe 3HaYeHuns, 3agaBaemoro ycraskoi «AYPI 1 Ke dF/dt»

3) Bosspat MO NpoMcxoanT Npy 3HAYEHWUM YacTOTbl, NPEBbILLAIOLLEM YCTaBKy cpabaTbiBaHusA He 6oblue
3HauyeHus, 3agaBaemoro yctaBkol «AYPII 1 dFB»

4 KoadpduumeHT Bosspata He 6onee 1,07

%) Bosspat MO NpomcxoanT Npy 3HaYEHUM YaCTOTbl, MEHbLIEM YCTaBKu cpabaTbiBaHua He 6onee, Yem Ha

3.28.3 B ycTpouncTtee peanunsoBaHo Tpu ouvepeanm AYP mn YAMB. lepBasa ouvepelb MOXKET
NPUMEHATBLCA A1A BbINOAHEHUA GYHKUNKM nHANBMAYanbHOM AYP npucoeanHenuna (LonKeH 6biTb BBEAEH
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NPOrpamMmHbIi Kntod «AYP 1 Ha OTKA.») UK N8 BbINOAHEHUs rpynnoi AYP. BTopas v TpeTba oyepeam
NPUMEHSAIOTCA TO/IbKO B C/1ly4ae BbIMOJIHEHUA YCTPOMUCTBOM GyHKUMM rpynnosoi AYP.

3.28.4 AYP mokeT BbINoNHATb GyHKUMKM AYPI 1 AYPII. BO3MOXKHO BbINOJIHEHNE COBMELLEHHOM
AYP.

3.28.5 ina npepoTepalLeHma cpabatbiBaHmAa AYPI npu notepe NUTAHUA NpeayCMOTPEHbI:

- BNIOKMPOBKA MO CKOPOCTM CHUMKEHUs YacToTbl. CKOpocTb Bbibera aguratenei obectoyeHHOM
CEKLMM BbllLe CKOPOCTU CHUMKEHMA YACTOTbl MPU CUCTEMHbIX aBapusx;

- OGNOKMpOBKa MO noruyeckomy curHany «bnok. AYP ot 3MM» (nporpammHbIiA KAt
«Bbnok. A4PI1 (2, 3) ot 3MM»), KOTOPbIM PopMUPYyeETCA NPU OTCYTCTBMM TOKa MO OAHOMN U3 a3 UaM npu
HanpaB/JIEHUN MOLLHOCTMN OAHOM M3 Pa3 K NUTAOWEMY LLEHTPY;

- B6NI0KMpOBKA MO HasHa4Yaemomy Jsiormyeckomy Bxoay «bnok. AYPI 1». K paHHomy Bxoay
A0NYyCTUMO NOAKNOUYUTL CUrHaN OT NYCKOBOMo OpraHa Hanpas/aeHUA MOLWHOCTU. [pu noTepe NUTaHMA Uan
K3 Ha nuTatowen NMHUM MOLLHOCTb HanpaB/aeHa B CTOPOHY MUTAIOLLEN IMHUX AN OTCYTCTBYeT. Takxke
BO3MOXEH KOHTPO/Ib CHUXEHUA YaCTOTbl Ha cocegHen cekumun. Mpn cMCTeEMHbIX aBapMUAX YacToTa nagaeT
CUHXPOHHO Ha 0beunx cekumax.

3.28.6 YAIB cpabaTbiBaeT Npn BOCCTaHOBAEHWM YaCTOTbl Nocne cpabatbiBaHmMa AYP.

3.29 AYP 1 YAIB oT BHeLWHero ycTpoucTaa

3.29.1 dyHKUMOHANbHble cxembl anroputmoB AYP n YAMNB o0OT BHEWHEro YCTPOMUCTBA
npeacrtasneHbl Ha pucyHKe 3.37. HacTtpamBaembie napameTpbl AYP 1 YAMB oT BHELWHero ycTponcTea

npuseaeHbl B Tabauue 3.57, BXoAHble M BbIXOAHbIe CUTrHanbl — B Tabanue 3.58.
0,01¢

[“0\’ AUP BHeLL. } . % {Cpa6aTblaane AYP BHeLIJ.J

01.C YATB eHew. no so3e. AUP [ Myck YATB BHelLw. )

\ | UATB Brew.Tep 0,01 ¢
| t
E\’\’ YAIB BHeLw. J [ — Bkntoyenune ot YAIMB BHeuJJ
[ CpabatbiBarue AYP BHeLIJ]— &
> WLIAI'IB BHell. TroToB S (
t

[ g\‘ PIMNB ) — R L rotoBHOCTL YATB BHeLL. J

&

0.25¢ 1
=1

Beog YAIB BHeLwu.
nq J

OnepaTtvBHOe OTKMIYEHe

I

HeucnpasHoOCTb BbIKI.

T

|

[ Brniouenve ot YATB BHeLw.

|

‘\.‘\. Bnok. YAIB BHeLw.
BuiBog AYB

& .

PucyHok 3.37 — dyHKUMOHaNbHbIe cxeMbl anroputmos AYP 1 YATB oT BHeELWHEero ycTponcTea
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Tabnunua 3.57 — MapameTpbl A4P 1 YATMB oT BHELLHEro ycTponcTBa

3Ha4veHMne
HanmeHoBaHue Onana3soH War o
no KommeHTapun
YCTaBKMU N3MEeHeHuUs N3MEeHeHusn
YMONYaHUIO
Beog YAIMB BHeww. O- | - Beog YAIB OoT BHELWHEro yCcTpoiicTea
YAMB BHelW. Mo CpabatbiBaHue YAMB no
O-™ O - MCYE3HOBEHUIO CUrHalAa Ha BXoJe
B03B. AYP
«AYP BHew.»
Y
YANB BHew.Tcp 0,00 — 10,00 0,10 0,01 CTaBKa MO BpemeHu CanGaTbIBaHVIFI
YATIB oT BHelLHero ycTpomncTsa, ¢
3ageprKKa TrOTOBHOCTM anroputma
YAMB .
B 1 0,10 - 60,00 5,00 0,01 |YAMB nocne BK/IOYEHMA
TroTtos
BbIK/tOYATENA, C

Tabnunua 3.58 — Jlornyeckme curHanbl AYP 1 YATB oT BHELWHero ycTpoicTea

Tun .
curHana HanmeHoBaHue curHana KommeHTapum
PMB Pene nonoxeHua BbIKNOYATENA — BKIHOYEHO
«’\ AYP BHew. OTKAOYEHME BbIK/IOYATE 1A OT BHELWHero ycTpoiictea A4P
YATB BHeLw. Bk/itoueHMe BbIKAtOYaTeNst OT BHELHero yctponcrea AYP
Bnok. YAMNB sHeLw. bnokuposaHue YAINB
Bxoa OnepaTtuBHOE OTKAtOYEeHWEe | CUrHaA onepaTMBHOrO OTKAKOYEHUA BblKAOYATeNA
HencnpaBHOCTb BbIKA. HencnpaBHOCTb BblKAKOYaTENA
CpabatbiBaHune AYP BHeLw. CpabaTbiBaHue BHewHero A4P
Bbixoz, Myck YAMNB BHew. Myck sHewHero YANB
BkntoueHue ot HATB BHew. | BKatoyeHue BbikAtoYaTensa ot BHewHero YANNB
[oToBHOCTb YATB BHeLw. lotoBHOCTb K YATB nocne BHewHero AYP

3.29.2 B ycTpoiicTBE peanm3oBaH aaropuTM OTKIOYEHUA BbIKAOYATENS OT BHELIHENO YCTPOMCTBA
rpynnosonn AYP «AYP BHew.». AYP peiicTByeT Ha OTKAOYEHMe 6e3 AO0NONHUTENIbHOW BblAEPMHKKM
BpEMEHMN.

3.29.3 [1na opraHmsaumnm YAIB oT BHeLWIHEro ycTponicTBa oTAebHOM WwWinHKoM YAIB B ycTpoiicTBe
peann3oBaH aArOPUTM BK/IKOYEHMA BblKAOYaTeNA No curHany «HAMB sHew.». Ana opraHusaumm YAMNB no
oAHOM WuHKe ¢ AYP npeaycmoTpeHa BO3MOXKHOCTb paboTbl YAMNB no ncyesHoBEHMIO CUTHaNa Ha BXoge
«AYP BHeww.» (nporpammHbIv Katod «4ATMB no Bo3s. A4P»).

3.29.4 YAMNB penctByeT Ha OTK/IOYEHWE C  AOMOJIHUTE/NIbHOM  BbIAEPXKKOM  BPEMEHU
«Y4AMNB BHew. Tcp». JONONHUTENbHAA BbIAEPMKKA BpEMEHM NpeAHAa3HauYeHa ANA pa3sHeCceHuA No BpemeH#u
MOMEHTA BK/IIOYEHNA NPUCOeaMHEHUI. TEM CaMbiM CHUMKAETCA Neperpy3Ka CUCTEMbI ONepPaTUBHONO TOKA
npu cpabaTbiBaHWUM 3/1IEKTPOMArHUTOB BKAOYEHMUS.

3.29.5 YctpoiictBo obecneymBaeT npuem UMMMYAbCHbIX curHanos «YAMB BHew.» (meHee
BblaepKKn «YAMMB BHew. Tcp»). Mpn 3TOM CUrHan Ha BK/AKOYEHME BbiKAO4YaTena byaeT nogaH 4yepes
BblaepKKy BpemeHu «HATIB sHeww. Tcp» npu ycnosmu rotoBHocTn YATIB.

3.29.6 CurHan rotoBHocTM YATMB dpopmmpyetca npu ycnoBUM, YTO Ha MOMEHT cpabaTtbiBaHuA AYP
BbIK/OYATEIb HAXOAM/ICA BO BK/IKOYEHHOM COCTOSIHUM Bonee BblAEPKKN BPEMEHM, 33,aBaeMOMN YCTaBKOM
«YATIB BHew. TroToB».
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3.30 3awuTa OT NOBbILWEHUA U CHUXKEHUA YACTOTbI

3.30.1 ®YyHKUMOHANbHbIE CXEMbl a/JITOPUTMOB 3alMTbl OT MOBbLIWEHUA N CHUMKEHMA YaCTOTbl
npeacrasneHbl Ha pucyHKe 3.38. HacTpanBaemblie napameTpbl 3aWMTbl OT MOBbIWEHUA N CHUXEHUA
YacToTbl NpMBEAEHbI B Tabaunue 3.59, BXoAHble 1 BbIXOAHble CUrHaabl — B Tabanue 3.60.

Beog P4 F>

&

UAB | _z_
‘UBC/ no P4 F>
UCA| F [©3 PYF>

PY F>Tcp
t

[ Myck P4 F>

-

["'\_‘ Briok. P4 F> }

Beog P4 F<

UAB L\~ noP4YF<
‘UBC o _
UCA| F €3 PYF<

—

L CpabatbiBaHue PY F>

PY F<Tcp

[\.\’ Bnok. PY F< J

Bsog PMNY dF/dt>

UBC _
UCA | df/dt o3 PMNY dF/dt>

‘ UAB L /- Ino PNy dFrdt

]

CpabartbiBaHue PY F<

/o

PNY dF/dt> Tep
P

t

[ Myck PMY dF/dt>

["'\’ Brok. PNY dF/dt> }

Beog PCY dF/dt>

UBC
UCA | dffdt £33 PCY dF/dt>

(UAB -/~ INo PCY dFidt

-

)
)
S
)
)
)

{CpaGaTuBaHme PMNY dF/dt>

PCY dF/dt> Tcp

t

[ Myck PCY dF/dt> )

UAB ™ -| Mo PYUn<
‘UBC S\ MO P4 Un
UCA [MAX(3 20B

F_

[\'\ Bnok. PCY dF/dt> }

1

[CpaﬁaTblsaHme PCY dF/dt>J

PMCVHOK 3.38 - (DyHKLI'VIOHaJ'IbeIe CXeéMbl aIfTOPUTMOB 3aLnTbl NOBbIWEHNA N CHUXKEHNA YaCTOTbI

Tabnnua 3.59 — MapameTpbl 3aLLUTbI MOBbILWEHUA U CHUXKEHMA YACTOTbI

HanmeHoBaHue Anana3oH 3Ha4yeHune no LWar .
KommeHTapuun
YCTaBKM U3MeHeHunA YMOJIYAHUIO | U3MEHEHMA
3awmTa OT NOBbILWEHMUA YaCTOTbl
Bsog P4 F> O-™ O - BBog 3aWKnTbl OT NOBbLIWEHMA YaCTOTbI
PY F> 49,0 - 55,0 51,0 0,1 YctaBkKa no 4actote cpabaTbiBaHUS
3aLWMTbl OT NOBbIWEHWUA YACTOThI, 'L,
PY F> Tep 0,00 — 100,00 0,30 0,01 YcTtaBKa nNo BpemeHu cpabaTbiBaHUS
3aLWMTbl OT NOBbIWEHWA YACTOThI, C
3awmTa OT CHUKEHUA YacToTbl
Bsog P4 F< O-™ O - BBoA 3alWUTbl OT CHUMKEHUA YACTOThI
PY F< 45,0510 49,0 0,1 YctaBKa no vactote cpabaTbiBaHUS
3aWMTbl OT CHUMKEHMA YacToTbl, 'y,
PY E< Tcp 0,00 — 100,00 0,30 0,01 YctaBKa No BpemeHu cpabaTbiBaHUS

3alWnTbl OT CHUXKEHUA YaCTOThbl, C

3awmTta no CKOPOCTH NoBbllWeHnA

Y4acToTbl

Beog, 3awmTbl no CKOpPOCTKN noBblWEeHNA

Bsog PMY dF/dt> O-™ O -
4acToThI
PMY dF/dt> 0,1-200 10,0 01 YcraBka MO CKOPOCTM  MOBbIWEHUA
yacrtoTsl, [u/c
93 KUT-P-A3-PY-01
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MpoagonxeHne Tabanubl 3.59

HanmeHoBaHue Awnana3oH 3HayeHue no LWar

KommeHTapuii
YCTaBKM M3MEHEHMUS YMOJIYAHUIO | UBMEHEHNA
YcTtaBKa No BpemeHu cpabaTbiBaHUS
PMY dF/dt> Tcp 0,00 -100,00 0,30 0,01 3aWMUTbl N0  CKOPOCTU  MOBblWeEHUA

4acToThl, C
3awmTa no CKOPOCTU CHUXKEHUA HYaCTOTbl
Bsog, 3awmTtbl no CKOpPOCTHN CHWXKEHUA

Bsopg PCY dF/dt> O-™ O -
4yacToThbl
PCY dF/dt> 0,1-20,0 10,0 0,1 YcTaBKa Mo CKOPOCTU CHUMKEHMA YaCTOThl,
Mu/c
YcTtaBKa nNo BpemeHu cpabaTbiBaHUS
PCH dF/dt> Tcp 0,00 -100,00 0,30 0,01 3aLWLUTbI MO CKOPOCTU CHUMXKEHUA YacToTbl,
c

Tabnnua 3.60 — JToryeckne curHanbl 3alUTbl OT NOBbIWEHUS U CHUMKEHUA YaCTOTbl

Tun HavmeHoBaHue o
CUrHana CUrHana KommerTapui
Mo Py F>Y MyckoBoM opraH 3aWuTbl OT NOBbILWEHWSA YaCTOTbl
Mo PY F<? MyckoBOM opraH 3aWmTbl OT CHUXKEHMA YacTOTbI
no no PNy dr/dt>¥ MycKkoBOM opraH CKOPOCTU MOBbILLEHMA YaCTOTbI
Mo PCY dF/dt>¥ MycKoBOM OpraH CKOPOCTU CHUMKEHUS YaCTOTbI
0 PY U< MyckoBoi opraH MMHUMA/ILHOTO HanpaXeHusa, 6J0KMPYIOLWMA NYyCKOBblE
OpraHbl YacToTbl
bnok. PY F> bnoknposaHue 3aWmThl OT NOBbILWEHWNA YaCTOTbI
«,\ Bbnok. PY F< BnoknpoBaHue 3aLUTbl OT CHUXKEHUA YACTOTbl
bnok. PNY dF/dt> BnoknMpoBaHMe 3aLWmUTbl CKOPOCTU NOBbILIEHMA YaCTOTbl
bnok. PCY dF/dt< broKknpoBaHue 3aWmTbl CKOPOCTU CHUMKEHMA YACTOTbI
Myck PY F> MycK 3aWnTbl OT NOBbIWEHMA YaCTOTbI
CpabatbiBaHue PY F> CpabaTtbiBaHMe 3aLWMTbl OT NOBbILLIEHWA YACTOTbI
Myck PY F< MycK 3aWnTbl OT CHUXKEHMA YaCTOTbI
CpabatbiBaHue PY F< CpabaTtbiBaHMe 3aLWMTbl OT CHUMEHMA YACTOTbI
BbIXOZ, Myck PNY dF/dt> MycK 3aWmnTbl NO CKOPOCTU NOBbIWEHMA YACTOTbI
CpabatbiBaHue PMY | CpabaTbiBaHMe 3aLMUTbI NO CKOPOCTM NOBbLILIEHMA YACTOTbI
dF/dt>
Myck PCY dF/dt> MycK 3aWmnTbl NO CKOPOCTU CHUMKEHMA YaCTOTbl
CpabatbiBaHue PCY | CpabaTbiBaHMe 3aLMUTbl MO CKOPOCTU CHUMKEHUSA YACTOTbI
dF/dt>
1 Bosspat M0 NponcxoauT NpM 3HaYEeHUM YacTOTbl, MEHbLLIEM yCTaBKM cpabaTbiBaHua He 6onee, yem Ha
0,1y,
2 Bosspat MO NpoMcxoamuT NPM 3HaYEHMM YaCTOTbl, NPEBbILLAIOLLEM YCTaBKy cpabaTbiBaHua He 6onee,
yem Ha 0,1y,
3 KoadpduumeHT BozspaTta He meHee 0,8
4 KoadpduumeHT Bo3spaTa He 6onee 1,07
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3.31 3awuTa OT CHUXKeHuUA AasaeHus anerasa (SF6)

3.31.1 ®dyHKUMOHANbHAA

cxema

anropuTma

3aLLUUTBI

OT CHWUXeHunA AOaBsieHnA 23/1erasa

npeacrasneHa Ha pucyHke 3.39. HactpanBaemble napameTpbl 3alUTbl OT CHUXKEHUA AaBAEHUA dnerasa
npueeaeHsl B Tabaunue 3.61, BXogHble U BbIXOAHble CUTHaNbl — B Tabauue 3.62.

SF6 Bbikn. 1 Tcp B AVB
[\.\“ SF6 Bbikn. 1 } b bIBO\nL E’:paﬁaTblBaHMe SF6 BbIkn. 1}
&
-~
~ \ SF6 BI:IKJ'I- 2Tcep BHBO\ALAVB E‘,paﬁamaawe SF6 BbIK. 2}
{ \‘ SF6 Bbikn. 2 ] —
Lo & 3c
L Bb'BO\nLAiEieucnpaBHocm SF6 Bbik. %
SF6 TT 1 Tcp
['»i.‘ SF6TT 1 } A [ CpabatbiBaHue SF6 TT 1 }
o & .
~ N SF6 TT 2 Tep L CpabaTtbiBanue SF6 TT 2}
[ \‘ SF6TT2 F—
Lo & 3c
L [HewcnpaBHocrb SF6 TT 2}

PMCVHOK 3.39- cDyHKLI,l/IOHE:U'IbHaﬂ CXeMa anropmntma 3anTbl OT CHUXKEHNA OaBNEHNA 3/1€ra3sa

Tabnunua 3.61 — MNapameTpbl 3aLUUTbI OT CHUMKEHUA AaBNAEHUS 301era3a

HammeHoBaHue
YCTaBKU

JnanasoH
N3mMeHeHunA

3HayeHue no
YMOJIYaHUIO

Lar
U3MEeHeHUs

KommeHTapui

SF6 BbIkn. 1 Tcp

0,00-10,00

1,00

0,01

YcTaBKa no BpemeHn cpabaTtbiBaHuA
NepBoOM CTYNeHM 3aWnTbl OT CHUMKEHUA
OaBNeHWUA anerasa B BbIKAOYaTene, ¢

SF6 BbIkn. 2 Tcp

0,00-10,00

1,00

0,01

YcTaBKa no BpemeHu cpabaTbiBaHUA
BTOPOMW CTyNeHu 3aLnTbl OT CHUMKEHUA
[3ABNeHnA 3/1erasa B BblKAKOYaTene, ¢

SF6 TT 1 Tcp

0,00-10,00

1,00

0,01

YcTaBKa no BpemeHn cpabaTtbiBaHuA
NepBOW CTYNEHM 3alnTbl OT CHUMKEHUA
AasneHusa snerasas IT, c

SF6 TT 2 Tcp

0,00-10,00

1,00

0,01

YcTaBKa no BpeEMEHU Cpa6aTbIBaHMFI
BTOpOﬁ CTyneHun 3awnTbl OT CHUXKEHUA
AasneHus snerasas IT, c
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Tabnnua 3.62 — Jlormyeckne curHanbl 3alMTbl OT CHUMKEHUA AABNEHUSA d1erasa

Tun HanvmeHoBaHue N
CUrHana CUrHana Kommentapui
JaTymK nepBoM CTYNeHM 3alLNUTbl OT CHUKEHWUA AAaBNEHWUS 3/1erasa B
SF6 BbIKA. 1
BblK/toYaTeie
«,\)\‘ SF6 BbIKA. 2 [aTymK BTOPOWM CTYNEHU 3aLLUTbI OT CHUKEHMA OAB/IEHNA 3/1€rasa B
BblK/AtOYaTe e
SF6TT 1 [aTymK NepBoM CTYNEeHM 3alUnUTbl OT CHUNKEHUA AaBNeHuUs anerasa s TT
SF6 TT 2 [aTymK BTOPOWM CTYNEHW 3aLLUTbI OT CHUMKEHUA AaBNeHns anerasa B TT
CpabatbiBaHue SF6 CpabaTbiBaHWe NepBOM CTYMEHM 3aLLMUTbI OT CHUMKEHMA AABAEHUA 3/1erasa
BbIKA. 1 B BbIK/lO4aTeNe
CpabatbiBaHue SF6 CpabaTbiBaHWe BTOPOM CTYyNEHM 3aWMTbl OT CHUXKEHUA AaB/eHuMA 31erasa
BbIK/. 2 B BbIK/lO4aTeNe
HeuncnpaBHoCTb SF6 HencnpaBHOCTb Lenen BTOPOM CTYNEHU 3aLLUTbl OT CHUMKEHUA AaBAEHUA
B BbIK/. 2 3fierasa B BbIK/toYaTene
bIXOA CpabatbiBaHue SF6 TT CpabaTbiBaHWe NepBOM CTYNEHU 3aLLMUTbI OT CHUMKEHMA AABNEHUA 3/1€erasa
1 BTT
CpabatbiBaHue SF6 TT CpabaTbiBaHWe BTOPOM CTYyNEHM 3aWMTbl OT CHUMKEHUA AaB/eHMA 31erasa
2 BTT
HeuncnpasHocTb SF6 TT | HencnpaBHOCTb Lenen BTOPOM CTYNEHU 3alnTbl OT CHUXKEHUA AaBEHUA
2 snerasas T

3.31.2 lMNepBble CTYyNeHW 3alWNTbl OT CHUMKEHMA AAaBNEHNA 3N1erasa B BblkAtoYaTene n TT AeNCTBYIOT
Ha CUTHaNU3aumIo.

3.31.3 BtopaA cTyneHb 3aWMTbl OT CHUXKEHWUA OaBAEHUA 3/era3a B BblK/AKYaTene A4eUCTBYET Ha
610KMpOBaHMeE yrpaBieHMA BblKAOYaTenem 1 yckopeHue YPOB. Bo3amorkeH nepeBos AeicTBMA BTOPOM
CTYNEHW 3aLNTbl HA OTK/IOYEHME U BNOKMPOBaAHME BKAKOYEHUS (MPOrPaMMHbIN Kntod «SF6 BbIKA. 2 Ha
OTKN.»).

3.31.4 BTopas CTyneHb 3alMTbl OT CHUMKEHWUA AaBAeHuA snerasa B TT AeACTBYeT Ha 610KMpOBaHMe
BK/IOYEHMA. BO3MOXKeH nepeBos AeNCTBMA BTOPOM CTYMEHM 3almMTbl Ha OTKIOYEHME BblKAtoYaTens u
6/10KMpPOBaHME BK/OYEHUA (MPOrpamMMHbIN KoY «SF6 BbIK/I. 2 HA OTK/L»).

3.31.5 Btopble cTyneHW 3aWuTbl OT CHUXKEHWA [aBAeHUA 3/erasa B BblKAoYaTene m TT
cpabaTbiBatlOT TONILKO Npu cpabaTbiBaHUM NepPBbIX CTyneHel. B npoTMBHOM cnyyae ¢ BblAEPKKOM BpeMeHuU
3 ¢ popmMUpytoTCA CUrHANbI HemcnpaBHOCTU «HeuncnpaBHOCTb SF6 BbIKA. 2» K «HeuncnpaBHOCTb SF6 TT 2».

3.32 OnepaTtuBHOE ynpaB/ieHMeE BbiKAOUYaTenem

3.32.1 ®dyHKUMOHaNbHAA CXemMa a/iropMTMa OMepaTUBHOrO YMpaBiAeHWA  BbIKAKOYaTe/IEM
npeacrtasieHa Ha pucyHKe 3.40. HactpamBaemble napameTtpbl GYHKUMM OMNepaTUBHOrO yrpasBiaeHus
BbIK/tOYaTENIeM NpuBeAeHbI B Tabaule 3.63, BXOAHbIE M BbIXOAHbIe CUTHabl — B Tabauue 3.64.
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PucyHok 3.40 a) — DyHKLMOHANbHAA CXEMA a/IFOPMTMa ONepaTUBHOIO YNpPaB/ieHUS BbIKAOYaTENIEM
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PucyHoK 3.40 6) — DyHKUMOHAbHAA CXeMA aNropMTMa ONepPaTUBHONO YNpPaBAEHMA BbIKAHOYATENEM

Tabnunua 3.63 — MNapameTpbl PyHKUUM ONEepaTUBHOTO YNpPaBAEHUS BbIKIOYaTENEM

HanmeHoBaHue Awnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKM1 M3MEHEHNA YMOJIYAHUIO | U3MEHEHUA
Bsog, Bbibopa perkMmoB yrnpaBaeHua
MY/LY c nynbTa O-M O - BbIK/IlOYATENEM C NINL,EBOI NaHe n
ny/ibTa yCTPOMCTBA
Bbisog MY/L1Y O0-wm O i BbiBO4 KOHTPONA PEXMMOB
yNpaB/eHMA BbIKAKOYaTENEM
PaspelweHuve ynpasneHusa
Ynp. c nynbTa O-™ O - BbIK/IlOYATENIEM C NINLLEBOI NaHe n
nynbTa
Onep.skn. ¢ KH O-™ O i BBog onepatmBHOro BKﬂv}O'«-IeHVIFI C
KOHTPOIEM HaNpPAXEHWUN
Bsoa, onepaTtMBHOIO BKAOYEHUA C
Onep.Bkn.Umd>,UKH< O-M O - KOHTPO/IeM Hanuua HanpaxeHua Umo
W OTCYTCTBMA HanpaxkeHua UKH
Bsoa, onepaTtMBHOIO BKAOYEHUA C
Onep.Bkn.Umd<,UKH> O-M O - KOHTPO/IEM OTCYTCTBMA HaMpPAXKeHUA
Umo 1 Hannumem HanpaxeHma UKH
Onep.sKn.c KC O- O i Bsoa, onepaTtMBHOIO BKAOYEHUA C
KOHTPOJIEM CUHXPOHM3MA
YcTaBKa N0 BPEMEHW OXKMAAHUA
Onep. BKA. TcnHxp 0,00 -600,00 1,00 0,01 CMHXPOHM3MA NpU oNepaTMBHOM
BK/IIOYEHMMU, C

KUT-P-A3-PY-01
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Tabnunua 3.64 — Jlornyeckme curHanol GyHKLMM ONEPaATUBHOIO YNPaB/ieHUA BbIKAOYaTeNem

Tun HanvmeHoBaHue N
KommeHTapum
CUrHana CcuUrHana
@j BK/TIOHNTDb KomaHaa BK/IIOYEHUSA BbIK/IOYATENA OT KHOMKM Ha /IMLLEBOM NaHenun nynbTa
OTK/IIOYUTD KomaHaa OTK/Ilo4eHUSA BbIK/OYATENA OT KHOMKM Ha /IMLLEBOMN NaHeNun nyabTa
KomaHza BKAKOYEHUA BbIKAKOYATENA MO BXOAHOMY NOAKAOH3aEMOM
BK/IOUNTD A AROMY NOA y
NOrMYecKkomy CUrHany
KomaHzaa OTKAHOUYEHUA BbIKAOYATENA MO BXOAHOMY NOAKAOUYAaEMOM
~ OTK/IOUNTD A AHOMY NOA ¥
Y NOrMYecKkomy CUrHany
Pexum Y CurHan nepeKkntoveHns pexxMmoB yNpaBAeHUA BbIKAKOUYaTENEM
bnok. onep. BKA. BnoKknposaHue onepaTUBHOIO BKAKOUYEHMA
PMB Pene nonoeHua BbIKAOYATENA — BKOYEHO
S BK/TIOYNTDb — ACY KomaHpa BkAtoueHUA BbiKAtoYaTena us ACY
OTK/IKOYUTb — ACY KomaHpaa oTKkntoueHms Bbikntovatens ns ACY
MO KH Umd> MycKkoBow opraH Hannuma HanpaxeHnin UAB, UBC
MO KH UkH> MycKkoBoW opraH Hannuma HanpaxeHna UKH
MO KH Umd< MycKkoBow opraH oTcyTcTBMA HanpaxeHnin UAB, UBC
Bxopn, MO KH UkH< MycKoBoOW opraH oTCyTCTBMA HanpaxeHma UKH
Nno KC MycKOBOWM OpraH HaNMYUSA CUHXPOHM3MA HaNPAKEHWU
bnoknposka onep.
BK/. BnoKnpoBKa onepaTUBHOIO BKAKOYEHUA BbIKAOYATENSA
MecTHoe o
BKtOYEH MECTHbIN pPeXMM YNpaBAEeHMUA BbIKItoYaTelem
ynpasfeHune
AuctaHyumMoHHoe .
BKAOYEH ANCTAHLMOHHBIN PEXMM YNPaBAEHUA BbIKIOYATENEM
ynpasseHne
OnepaTtuBHoe
CurHan onepaTMBHOIO BKAKOYEHWUA BbIKAOYATENSA
BK/IlOYEHME
Bbixop,
OnepaTtuBHoOEe
CurHan onepaTMBHOIO OTKAOYEHMA BbIKAOYaTeNA
OTK/ItOYEHME
Onep. BKA. B cxemy
KC CurHan onepaTUMBHOIO BKAKOYEHUA B CXEMY KOHTPOAA CUHXPOHM3MA
Onep. BKA.
OTcyTCTBME CUHXPOHM3MaA NPU ONEPATUBHOM BKIOYEHUN
OTcyTCTBME CUHXP.

3.32.2 B ycTponcTBe nNpeaycMOTPEHO TpM BapuaHTa BbIbOpa pPeXMMoB ynpaBaeHUsA
BbIKNtoYaTenem («MecTHoe ynpasneHume» / « ANCTaHUMOHHOE yripaBaeHne»):

- MO BXO4HOMY NOAKNAOYaEMOMY cUrHany «Pexkum 1Y» (cxema no ymonyaHuio);

- N0 KHonke «MY/1Y» Ha MNLEBOI NaHenu NynbTa;

- 6e3 KOHTPONA PEXKMMOB YNpPaABAEHUA.

3.32.3 Mpn nepeKkatoveHUn peMMOoB YnpaBaeHUA No BXOAHOMY MOAKAKOYAEMOMY CUTHaNY
«Pexkum [1Y» ynpasneHue BbiKAOHaTENEM OCYLLLECTBAAETCA:

- Mo BXOAHbIM MoAgKAo4aeMbiM curHanam «BR/IKOYUTb» u «OTKIKOYUTb» — 6e3 KoHTponA
peXXumMOoB ynpas/ieHus;

- no KomaHgam ACY «BKJ/TKOUYUTb — ACY» n «OTK/TKOYNTb — ACY» — B AUCTAaHLUNUOHHOM peXxXmume
ynpasneHus;

- KHonkamn «BR/IOYUTb» n «OTK/IKOYNTb» Ha nuvueBoit naHenu nynbTa Npu BBEAEHHOM
NPOrpamMmmMHOM Ktoye «Ynp. € Ny/bTa» — B MECTHOM pPeXMMe YnpaBaeHus.

3.32.4 Mpn nNepeKkNtoYEHUN PEXMMOB YNpaBAeHUA C JULEBOM MNaHeNW NyabTa ynpaBaeHue
BblK/IlOYaTENEM OCYLLEeCTBAAETCA:

- KHonKoM «BK/TOYNTb» Ha inueBoit naHenn nyabTa — B MECTHOM pPeXMMe YyNpaB/ieHUsA, KHOMKOMN
«OTR/THOYUTDb» - 6e3 KOHTPONA PEKUMOB YNPaBAEHUS;
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- no komaHgam ACY «BK/THOHUTb — ACY» un « OTK/TIOYUTb — ACY» — B AUCTAaHLMOHHOM peXXmume
ynpasneHus;

- N0 BXOAHbIM nogkntovyaemblm curHanam «BKJ/TKOYNTb» n « OTKJIKOYUTb» — B AUCTAHUMOHHOM
pexunme ynpasneHuA.

BbibOp AaHHOro BapuaHTa OCyLLECTBAAETCA NPOrPaMMHbIM Katodom «MY/OY ¢ nynbTa».

3.32.5MNpn OTKAOYEHHOM KOHTPOJIE pPEXUMOB YNpPaBAEHMA BblK/AlOYaTeNeM YynpasaeHue
OCYLLECTB/IAGTCA HE3aBUCMMO OT peXuma ynpasneHuAa. YnpasneHue KHonkamu «BRKOYUTb» wn
«OTKNNIOYUTb» Ha NnLEBOM MaHeNW MynbTa OCYLWECTBAAETCA TO/IbKO NpW BBEAEHHOM MPOrpammHOM
Kno4ve «Ynp. ¢ nyabta»

Bbl6Op AaHHOro BapMaHTa OCYLLECTBAAETCA NPOrPaMMHbIM Kntouom «Bbisog MY/OY».

3.32.6 Ha pwucyHKke 3.41 npuBeaeHa ynpolleHHaa cxema Bblbopa peXMMoB ynpasBaeHUA
BblK/lOYaTENEM.

| NepeknoyeHns M3meHeHne pexumos .
PEXMMOB ynpaBneHus ynpaBnexus poepammHbill Kitiod

/ "Bbigod MY/OY"

MpogpammHbIl KoY e
b "MY/AY ¢ nynsma" !

| KHonkoit nynbTa Bes koHTpona |
1| BHewHum curhanom " " !
! My/gy pexumoB 1

Pexumbl ynpaenexus |

Bxod
"Pexum JY"

h ’ i
(MecTHoe ynpasneHme | [incTaHumoHHoe yripaBrexme (Mectoe ynpasnenue | (AucTaHumonHoe ynpasnetme | |

Bxogabl TeneynpasneHue KHonku nynbTa Teneynpaenexue Bxogpb! ‘
— "BKMKOYNTR" 1o Bxoaam no Bxogam — "BKMKOYNTR" |
"OTKMOUNTL" "BKMIOYNTL" @ "BKMIOYNTL" "OTKMOYUNTL"
"OTKINKOYUTL" "OTKNOYNTL"

TeneynpasneHue no
npotokonam ACY

Teneynpaenehue no
npotokonam ACY

KHonkv nyrbTa J

KHonkv nyrbTa J

@ @ yepes uHTepdenc yepes UHTepenc @

RS-4 - |
! /:poepaMMHbIO Koy "Ynp. ¢ nynema” S-485 Ynpasnetve RS-485 /:poepaMMHbIO K4 "Ynp. ¢ nynema"
i BbIKMIOYaTENeM |

PucyHok 3.41 — Bbibop pekMmoB ynpas/ieHns
3.32.7 NMpeaycmoTpeHa BO3MOMKHOCTb KOHTPO/S HaMNpsKeHUM W KOHTPOJIA CUHXPOHM3Ma Npu
ONepaTUBHOM BK/IHOYEHUN.
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3.33 CocroAHue 3aWmT

3.33.1 OyHKUMOHANbHAA cxema GOPMUPOBAHMA CUTHANOB COCTOAHMA 3aLLUT NpeacTaB/ieHa Ha
pucyHKe 3.42. HactpanBaemble napameTpbl GyHKUUM COCTOAHMA 3alLUT NpuBeseHbl B Tabauue 3.65,
BXOAHbIE U BbIXOAHble CUTHaNbl — B Tabauue 3.66.

[ Myek 13 1 j— 21 [ Myck 300 ]— 2

[ Myck A3 2 )— [ Myck PM 1 Ji

[ Myck A3 3 )— { Myck PM 2 )—

[ Myck A30B 1 ji [ Myck 3MH ]7

[ Myck A30B 2 ]7 [ Myck 3MH 1 }—

[ Myck TO 1 ji [ Myck 3MH 2 Ji

[ Myck TO 2 Ji [ Myck 3MHdb Ji

[ Myck MT3 1 ]— ( Myck 31N j— ﬂ 21
[ Myck MT3 2 } { Myck sawmt J
[ Myck MT3 3 j— [ Myck AYPI 1 j— 2 4

[ Mycxk 3M ]7 [ Myck A4PII 1 )7

{ Myck 3L 1 Ji [ Myck AYPI 2 Ji

[ Myck 3L 2 ]7 [ Myck AYPII 2 ji

[ Myck 3033 jﬁ { Myck A4PI 3 jﬁ

{ Myck 3033 3U0 ]7 [ Myck A4YPII 3 )—

[ Myck 3033 310p ]7 [ Myck P4 F> ]7

[ Myck 3OP Ji [ Myck PY F< J—

PucyHoK 3.42 a) — OyHKUMOHAIbHAA CXema anroputma GopmMmMpoBaHMUA CUTHAN0B COCTOAHUSA 3aLLMUT
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|v‘

Cpab6artbiBaHue 3 1}

CpabartbiBaHue 3 2}

CpabartbiBavue 3 3}

CpabartbiBaHune AY ,us}

Cpa6atbiBaue OY HSJ

Cpa6arbiatve 1318 1}

CpabatbiBanue [13[1B 2}

CpabartbiBarne AY JJSJIBJ (

OTknioyenue ¢ YPOB }

CpabartbiBatue OY HSHBJ L

CpabartbiBaHne TO 1}

CpabartbiBaHne TO 2}

CpabatbiBanne MT3 1}

CpabatbiBanne MT3 2}

/
y

CpabatbiBaHue YMT?J

MT3 3 Ha oTkn.

CpabartbiBaHue MT3

CpabartbiBanve N3LL 1}

CpabartbiBanue N3LU 2}

CpabartbiBaHue 3.[[3}

o

Y~ 3 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

OTknioyeHue ot YPOBJ

.

OTkn. o1 BH3 ¢ YPOBJ

(7F—\

OTkn. ot A3L J

|v‘

3 Ha oTkn.
N

CpabartbiBaHue 3I1 ]
3 30833 Ha oTkn.

CpabatbiBaHne 3033
)\ 3033 3I0p Ha oTkN.

Cpabarbisatme 3033 3I0@

G

300 Ha oTkn.

CpabartbiBaHue 30¢}

v

OTkn. ot BH3 Ge3 VPOE’}

OTkn. oT BH3 ¢ ABP}

Cpabatbisarve 3MH sHeu.a 0.1¢c
9 3MH 1 Ha oTkn. E'—( OTKNOYeHNe OT 3auT j
CpabartbiBaHue 3MH 1 ]

3MH 2 Ha oTkn.

CpabatbiBaHue 3MH 2}

3MHd Ha oTkn.

CpabaTbiBaHve 3MH%
3N Ha oTkn.

CpabartbiBaHne 3I'II'IJ

3MH Ha oTkn.

CpabartbiBaHne 3I'IH}
PM 1 Ha oTkn.
2

CpabartbiBaHne PM

J PM 2 Ha oTkn.
2

CpabartbiBaHne PM 2]
AYP 1 Ha oTkn.

CpabatbiBaHue A4YP 1}

<

% SF6 BbIkn.2 Ha aTKN.
CpabarbiBatie SF6 Bbikn. 2)

3 SF6 TT 2 Ha oTkn.
CpabatbiBaHue SF6 TT ZJ‘

Cpabarbiatue AYP BHeL

I N S e e e e e e O i 2 S G

3 Ha 6n.onep.BKn.

v
—_

30833 Ha 6n.onep.Bk.

—[ BnokupoBka onep. BKI. j

30 Ha 6n.onep.BKI.

[ ’CGpoc ceranMaaL.v.v}

PucyHOK 3.42 6) — ®yHKLMOHaNbHAA cxema afropuTma GopMUPOBAHNA CUTHANOB COCTOAHMUSA 3aLUNUT
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Tabanua 3.65 — NapameTpbl PyHKUNN COCTOAHUA 3aLUUT

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKU U3MeHeHus YMONYAHUIO | U3MEHEHMUA
Beop, cpabatbiBaHna MT3 3 Ha
MT3 3 Ha oTKA. O- O - AP
OTKNtOYeHMe BblKAtoYaTens
BBog, cpabaTtbiBaHMa 3 Ha OTKAOYEHUE
30 Ha OTKA. O- O - AP
BbIKAtOYaTeNs
Bsog, cpabatbiBaHnA 3033 Ha
3033 Ha oTKA. O- O - AP
OTKAtOYeHMe BblKAtoYaTens
BBog cpabatbiBaHus 3033 no
acyeTHOMY TOKY HY/N1eBOW
3033 310p Ha OTK. O-o O - P Y TOKY Hy
nocneaoBaTeNbHOCTU Ha OTKAOYEHUE
BbIK/tOYaTeNSA
Beog, cpabatbiBaHma 30D Ha
30® Ha OTKA. O-™ O - AP
OTK/NtoYEeHMe BblKAtoYaTens
Bsop cpabatbiBaHms 3MH 1 Ha
3MH 1 Ha oTKA. O-™ O - AcP
OTK/NoUYEeHMe BblKatoYaTens
Bsop cpabaTtbiBaHms 3MH 2 Ha
3MH 2 Ha oTKA. O-™ O - AcP
OTK/NoUYEeHMe BblKAtoYaTens
Bsop cpabatbiBaHna 3MH® Ha
3MH¢ Ha oTKA. O-™ O - AP ¢
OTK/NoUYEeHMe BblKatoYaTens
Bsop, cpabatbiBaHus 3I1M Ha OTKAOUYEHMe
3010 Ha oTKA. O-™ O - AcP
BbIK/tOYaTeNSA
Bsop cpabaTtbiBaHus 3INH Ha oTKAOUYeHKe
3MMH Ha oTKA. O-™ O - AcP
BbIK/tOYaTENSA
BBoa cpabaTtbiBaHWUA NepBOM CTYMEHN
PM 1 Ha oTKA. O-o O - 3alMTbl NO HaNPaBAEHUIO MOLLLHOCTA Ha
OTKNtOUYeHMe BblKAtoYaTens
BBog, cpabaTbiBaHWA BTOPOM CTYMNEHM
PM 2 Ha oTKA. O-o O - 3alMTbl NO HaNPaBAEHUIO MOLLLHOCTU Ha
OTKNtOUYeHMe BblKAtoYaTens
Bsop cpabatbiBaHms AYP 1 Ha
AYP 1 Ha oTKA. O-™ O - Acp
OTKNtOUYeHMe BblKAtoYaTens
BBog, cpabaTbiBaHMS BTOPON CTYMNEHU
SF6 BbIK/1.2 Ha AcP P y
. O-™ O - 3alMTbl OT CHUXKEHUA AaBNeHMA 31erasa
' BbIK/ItOYaTENS Ha OTK/IIOUYEHME
BBog, cpabaTtbiBaHWA BTOPOM CTYMNEHM
SF6 TT 2 Ha OTKA. O-o O - 3alMTbl OT CHUXKEHUA AaBNeHuA 31erasa
TT Ha OoTKAKOYEHUE
BBog, 6/10KMPOBKKM ONEpPaTUBHOIO
bn.onep.sBKn.oT
a3 O- O - BK/IIOYEHMSA BbIKAOYATENS NPU
. cpabaTbiBaHUM 3aLLUT
Beop, cpabatbiBaHMsa 31N Ha 61O0KMPOBK
31 Ha 6n.0nep.BKA. O-o O - ACP POBKY
OMepaTUBHOrO BKAOUYEHUA BbIKAOYATENS
BBog, cpabatbiBaHus 3033 Ha
3033 Ha
O- O - H610KMPOBKY ONEepaTUBHOIO BKAOYEHUSA
6n.0nep.BKA.
BbIK/loYaTens
30® Ha O-M O Bsopg cpabatbiBaHusa 30 Ha 610KMPOBKY
6n.0nep.BKA. OMepaTUBHOrO BKAOUYEHUA BbIKAOYATENS
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Tabaunua 3.66 — Jlornyeckme curHanol GyHKLMMU COCTOAHMA 3aLUNUT

Tun HanvmeHoBaHue N
KommeHTapum
CUrHana CUrHana

OTkn. oT BH3 c ABP Myck ABP OoT BHelLHeN 3aLunThbI
OTKntoveHme ot YPOB OTKntoveHme oT YPOB HmKecTOAWMX 3aWLnT

’\'\' OTKn. oT BH3 c YPOB OTKNtOYEHME BbIK/tOYaTe 1A OT BHELIHEeN 3aluTbl ¢ Aenctemem Ha YPOB
OTKA. oT BH3 6e3 YPOB | OTk/AtoYeHMe BbIKAOYATENA OT BHeLWHel 3awmTbl 6e3 aelicteusa Ha YPOB
OTkn. ot A3 CurHan oTknoveHms Bbikaovatens ot 431U
Myck A3 1 Myck A3 1
CpabatbiBaHue A3 1 CpabatbiBaHue A3 1
Myck A3 2 Myck A3 2
CpabatbiBaHue 3 2 CpabatbiBaHue 43 2
Myck A3 3 Myck A3 3
CpabatbiBaHue O3 3 CpabaTtbiBaHue A3 3
CpabaTbiBaHue AY 3 CpabaTbiBaHWE aBTOMATUYECKKN yCKopsemol cTynenu 3
CpabaTbiBaHue OY 13 CpabaTbiBaHWE OnepaTUBHO yCKopaemomn cTynenn A3
Myck A34B 1 Myck A34B 1
CpabatbiBaHue A34B 1 | CpabatbiBaHne A3/4B 1
Myck A34B 2 Myck A434B 2
CpabatbiBaHue O3B 2 | CpabartbiBaHune A3/[B 2
CpabatbiBaHue AY
0348 CpabaTbiBaHMe aBTOMaTUYECKUN yCKopsiemol cTynenun 3B
CpabatbiBaHue QY
0348 CpabaTbiBaHMe onepaTMBHO yckopsaemon ctyneHn A3/4B
Myck TO 1 Myck TO 1
CpabatbiBaHune TO 1 CpabatbiBaHue TO 1
Myck TO 2 Myck TO 2

Bxopa,
CpabatbiBaHue TO 2 CpabatbiBaHue TO 2
MNyck MT3 1 Myck MT3 1
CpabaTbiBaHne MT3 1 CpabatbiBaHne MT3 1
Myck MT3 2 Myck MT3 2
CpabaTbiBaHne MT3 2 CpabatbiBaHne MT3 2
Myck MT3 3 Myck MT3 3
CpabaTbiBaHne MT3 3 CpabatbiBaHue MT3 3
CpabaTbiBaHne YMT3 CpabatbiBaHne YMT3
Myck 30N Myck 31N
CpabatbiBaHue 31 CpabartbiBaHue 31
Myck N3 1 Myck N3 1
CpabatbiBaHune N3 1 | CpabatbiBaHue N3 1
Myck N3LL 2 Myck N3LL 2
CpabatbiBaHue 13 2 | CpabatbiBaHue 131 2
CpabaTtbiBaHue 343 CpabatbiBaHue 343
Myck 3033 Myck 3033
CpabaTbiBaHne 3033 CpabatbiBaHne 3033

Myck 3033 3U0

IMyCK CUrHaNU3auUMM Hannumna HanpsxeHma 3U0

Myck 3033 310p

Myck 3033 no pacyeTHOMY TOKY HY/IeBOI NOC/1IeA0BaTE/IbHOCTH

KUT-P-A3-PY-01
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MpogonxeHne Tabnnubl 3.66

Tun HavmeHoBaHue KommeHTapuii
CUrHana CcuUrHana
CpabaTbiBaHne 3033
310p CpabatbiBaHune 3033 no pacyeTHOMY TOKY HYJIEBOM Nocnen0BaTe/IbHOCTH
MNyck 3P Myck 3P
Myck 309 Myck 300
CpabatbiBaHune 309 CpabartbiBaHune 309
Myck PM 1 MycK nepBoi CTYNeHM 3aLlmTbl NO HanpaBAEHUIO MOLLHOCTH
CpabaTbiBaHne PM 1 CpabaTbiBaHWe NepBoOW CTYNEHM 3aLLMTbl NO HANPaBIEHUIO MOLLLHOCTU
Myck PM 2 MycK BTOPOM CTyNeHU 3alUMTbl MO HaNpPaB/AEHMIO MOLLHOCTM
CpabaTbiBaHne PM 2 CpabaTbiBaHWe BTOPOM CTYMEHM 3aLUTbl MO HanNpPaBAEHUIO MOLLHOCTH
Myck 3MH Myck 3MNH
CpabatbiBaHue 3MH CpabartbiBaHue 3MH
Myck 3MH 1 Myck 3MH 1
CpabatbiBaHne 3MH 1 | CpabatbiBaHue 3MH 1
Myck 3MH 2 Myck 3MH 2
CpabatbiBaHue 3MH 2 | CpabatbiBaHune 3MH 2
CpabatbiBaHne 3MH
BHeL. CpabatbiBaHue rpynnosoit 3MH
Myck 3MH¢ Myck 3MH no ¢asHbIM HanpAXKeHUAM
Bxog | CpabatbiBaHne 3MH® CpabaTtbiBaHue 3MH no ¢a3HbiM HaNPsKEHUAM
Myck 3010 Myck 30
CpabatbiBaHue 3 CpabaTtbiBaHue 31
Myck AYPI 1 Myck AYPI 1
Myck AYPII 1 Myck AYPII 1
CpabaTbiBaHne AYP 1 CpabatbiBaHue AYP 1
Myck A4PI 2 Myck A4PI 2
Myck AYPII 2 Myck AYPII 2
Myck A4PI 3 Myck A4PI 3
Myck AYPII 3 Myck AYPII 3
CpabaTbiBaHne AYP
BHeL. CpabaTtbiBaHue BHewHero A4YP
Myck PY F> MycK 3alWnTbl OT NOBbILEHWNA YaCTOThI
Myck PY F< MyCcK 3alWnTbl OT CHUXKEHUA YACTOTbI
CpabaTbiBaHue SF6 CpabaTbiBaHWE BTOPOM CTYMEHM 3aLlUUTbl OT CHUMKEHWUA faBAEHUA 301era3a
BbIK/. 2 B BbIK/ItOYaTENNE
CpabatbiBaHune SF6 TT CpabaTbiBaHWE BTOPOM CTYMNEHM 3aLlUMUTbl OT CHUMKEHWUA faBAEHUA 301era3a
2 BTT
C6poc curHanunsaumm C6poc curHanmsaumm
MycK 3awmT MycK 3awmT
Bbixoz, OTKntoyeHme c YPOB OTKAtOYEHME BbiKIOYaTeNA ¢ aencremem Ha YPOB
OTKAtoYeHUe oT 3awmT | CpabaTbiBaHUE 3aLLMUT HA OTK/OYEHME BbIKAtOYATENS
bnokupoBKa onep. BKA. | BAOKMPOBKa ONepaTMBHOIO BKAOYEHUA BbIK/OYaTENA
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3.34 YnpaBneHue BblKkalOYaTenem

3.34.1 OyHKUMOHANIbHbIE CXEMbl aNTOPUTMOB BKJIIOYEHWA W OTKAKOYEHMA  BbIKAKOYATENA
npeacrtasseHbl Ha pucyHKe 3.43. HacTpanBaemble napameTpbl GYHKUUM YyNPaBAEHUS BblKAOYaTENEM

npuseaeHbl B Tabimue 3.67, BXOAHbIE M BbIXOAHbIE CUrHa/bI — B Tabauue 3.68.
21

T

OnepaTtueHoOe BKIKOYEHNe

Bkntoyenune ot BHP

I

Bkntoyenue ot AlNBn

BkntoyeHue ot AlNBw

il

BriBog AYB s
AYP 1 v oricn o

( BkntoyeHue BbIkn.
R L

:

BxntoyeHune ot YAIB 1

Bkntouenme ot YAMB BHeLw

|

‘»\' BHeluHee aBT. BKIKOYEHNE

vy

v ‘ |
i

'

‘Koman.ua OTKIIOYEHUA )

TBKN.MakKc.

Beog umn. ynpasn,

[\'\ Bnok. BknioveHus ]7
. (- A
g\' [oTOBHOCTH npwsop,%—c mequue 3361'IOKVIDOBaHOJ

HeMCnpaBHOCTb Bbl Kﬂ]i

Cpabatbisanme SF6 TT %—
P PMB j—T
a [T OMB ]—c
[ OnepatysHoe cm(moqem'@izi1
{ OTkniodeHme ot 3au.|m} [ KomaHpaa oTkoYeHust A
[ Orkmtoyenue ot ABP no U 0.01¢c

o it s { \

OTKnNOYEHUNE BbIKI.
BruiBog AYB
o8 =1 [1R
["0‘_ PO i
{"0‘ [T 3MO 1 o
"o AT 3MO 2 ToTkn.makc.
{ A8 e
an. oTKn. oT SF6 BbIkn.2 Bsog umn. ynpasn.
{ ‘Cpaﬁarblsauue SF6 BbIKn.ZJ

PucyHoK 3.43 — DyHKUMOHANbHAsA CXEMa arOPUTMa yNpaBAeHMA BblK/loYaTeNem
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Tabnunua 3.67 — NapameTpbl PyHKUUM yNpPaABAEHUA BbIKAOYATENEM

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM M3MeHeHUs YMOJIYAHUIO | UBMEHEHUA
MaKcumanbHO gonycTumoe Bpems
TaKA.MaKC. 0,10 - 10,00 1,00 0,01 Aoy P
BK/ItOYEHMA BblKAOUYaTENA, C
MaKcMmanbHO gonycTumoe Bpems
TOTK.MaKC. 0,10 - 10,00 0,30 0,01 Aony P
OTK/II0YEHUA BbIKAtOYaTeNs, C
BBOA MMMY/AbCHOrO peXKMMa ynpaBaeHus
Bsog mmn. ynpasa. - -
A yap 0-o O BbIK/toYaTENEM
BBog, cpabaTbiBaHWA BTOPOM CTYMEHM
Bn. otkn. oT SF6 0-o 0 3alWUTbl OT CHUXKEHMA AaBNEeHUA 3/1erasa
BblIKN.2 - BbIK/toYaTens Ha 610KnMpoBaHue
OTKNtoUYEeHUs
BbiBOZ, aBTOMATUKK yYNpaBAeHUA
BbiBog AYB O-™ O - A ynp
BbIK/lOYaATENEM

Tabnunua 3.68 — Jlornyeckne curHanbl GyHKLMU YNPaBAEHUA BbIKNOYATENEM

Tun HavmeHoBaHue o
CUrHana CUrHana Kommenrapui
PrB Pene nonoxeHua BbIKNtOYATENA — BKIHOYEHO
Pro Pene nonoxkeHua BbIKAOYATENA — OTKAOYEHO
Bnok. BKato4eHuA BnokuMpoBaHue BKIOYEHUA BbIKAOYaTENA
[oTOBHOCTb NpPMBOAA CurHan roToBHOCTU NPMBOAA K BK/IIOYEHMUIO BbIKAOYaTENA
«.\ Bexee asr. CurHan BKAOYEHMSA BbIKOYATEA OT BHELHMX YCTPOMCTB aBTOMATUKM
BKAOYEHUEe
AT OSMB JaTumK TOKa 3/1eKTpoOMarHnTa BKOYEHUA
AOT3MO 1 JaTumK TOKa aIeKTpomarHmTa oTkAoYeHua 1
AT 3MO 2 JaTumK TOKa 3/1eKTpoMarHmTa oTKAo4YeHuA 2
BkntoueHune ot BHP BkntoyeHme BbiKAOYaTeNA Beoaa ot BHP
BkntoveHwne ot AlBn BkntoueHwue BbikatovaTens ot pyHkumm AMNB anHUN
BkntoueHune ot AMBLw BkntoyeHue BblkAtoyaTens oT yHKumm AMNB wnH
BkntoueHne ot YATB 1 BkntoueHume Bbikatouvatena ot HAMB 1
BkntoueHue ot HATB
BHeL. BkntoyeHume BbiKAtOYaTenda oT BHewHero YATB
OnepaTtuBHoOEe
BKAOYEHMNE CurHan onepaTtMBHOIO BKAKOYEHMA BblKItOYaTeNA
Bxoa OnepaTtuBHoOEe
OTK/AlOYeHue CurHan onepaTtMBHOIO OTK/AKOYEHMUA BbIKAOYaTeNa

OTKNOYEeHME OT 3aWnT

Cpa6aTb|BaHv1e 3alWNT Ha OTK/IKOYEHWNE BbIKNOYaTENA

OTkntoyeHme ot ABP no
U

OTKntoYeHMe BblKAoYaTensa BBoaa ot ABP no ncyesHoBeHuo HanpAaxXeHnAa

CpabatbiBaHune SF6 TT
2

CpabaTbiBaHWe BTOPO CTYNEHU 3aLiUTbl OT CHUXKEHUA AABEHUsA 3/1erasa
BTT

CpabaTtbiBaHue SF6
BbIKA. 2

Cpa6aTbIBaHMe BTOpOﬁ CTyneHn 3aWnTbl OT CHNXKEHNA AaBNEHUNA 3/1€ra3a
B BblK/1lo4aTene

HencnpaBHOCTb BbIKA.

HewncnpaBHOCTb BblKAKOYaTENA
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MpogonxkeHne Tabanubl 3.66

Tun HanmeHoBaHMe .
KommeHTapum
CUrHana | curHana
BKntoueHue BbiKA. CurHan BKAOYEHUA BbIKAOYATENA
BKkntoueHue
BKkatoueHue BbikAtoYaTens 3ab10KMpoBaHo
Bbixoa, | 3a6n0KMpOBaAHO

KomaHaa oTkntoveHusn

KomaHaa Ha oTK/loYeHMe BblkAtoyaTens oT PyHKUUIA YyCTpOMCTBa

OTKNOYEHME BbIKA.

CurHan OTKAKYEHMA BbIKAOYaTENA

3.34.2 B ycTpoucTtsee
BbIK/tOYATENA.

3.34.3 YctaBKamu «TBKA.MaKC.» U «TOTK/N.MaKC.» 3aZaeTcA MaKCMManbHO AOMyCcTUMOE Bpems
BK/IIOYEHUA WU OTKIOYEHMA BbIKAOYATENA COOTBETCTBEHHO. [1PpU MMMY/NBCHOM peXume ynpaBaeHuA

AaHHbIMU YCTaBKaMM OrPaHNUYMNUBAETCA BPpEMA MMNYNIbCOB BKKOYEHNA U OTKNKOYEHWUA BbIK/KOYATENA.

peannsoBaHa OYHKUMA OGNOKMPOBKM  MHOFOKPATHbIX  BK/OYEHMI

Mpy ANUTENbHOM BKAKOYEHWUWU WUAU OTKIKOYEHWUU BbIKAtOYaTeNs (4ONblue 334aHHOTO BpeMeHM)
bopmmpyeTca cMrHan HemcnpaBHOCTM BbikAtoyaTena (n. 3.35).

KUT-P-A3-PY-01
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3.35 [lnarHocTuKa BbiKaoyaTensa

3.35.1 dyHKUMOHANbHAA CXema AMArHOCTUKWM BbIK/JKOYaTeNa NpeacTaBAeHa Ha pUCYHKe 3.44.
HacTpanBaembie napameTpbl GYHKLUNM ANArHOCTUKM BbIKKOYaTENA NpuBeaeHbl B Tabanue 3.69, BxogHble
N BbIXxoAHble curHanbl — B Tabaunue 3.70.

o

[\0‘ PMNO } BHBO\'D‘LAyB [ HewucnpasHocTb LIY

R )

[ a_ PMB 2 J

[‘0\’ [oTOBHOCTL npwao,qa} L* Bb'BO\‘qLAyB [ HewucnpaeHocTb npusoaa j
>

[ CpabaTbiBaHue YPO% S
| B
{ CpabarbiBanue SF6 BbIKn.Z} R Beison AYB HeucnpaBHOCTb BbIK. J
& TBKI1.MaKC. F 0,1¢c
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Tabaunua 3.69 — NapameTpbl PyHKUUN AMATHOCTUKM BbIKIOYATENA

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM M3MEHEHNA YMOJIYAHUIO | UBMEHEHNA
YcTaBKa No BpeMEHU AMarHOCTUKN
THUY 0,10-10,00 5,00 0,01 NCNPaBHOCTM Lienen ynpaBieHus
BbIK/ItOYaTeNIEM, C
KoHTponb MO 2 o-™ O BBog, KOHTpOAA MO 2
MaKcumanbHO AONYCTUMOE BPeEMA
TrotoB 0,10-30,00 10,00 0,01 GOpMUPOBAHUA CUTHANA TOTOBHOCTMU
BbIK/NtOYaTENA, C
Beoz $MKcauMm camonpomnsBoibHOO
B co - -
BOA uKcauy 0- O OTK/IIOYEHMA BbIKAOYaTeNA
Mex. pec. 0 — 100000 50000 1 MexaHW4eCcKuit pecypc BbiKaOYaTeNs,
umkn BO
Kom. pec. (IH) 0 — 100000 50000 1 KoMMyTaUMOHHbIN pecypc BbiKAloYaTena
npu HOMMHANbHOM TOKe, unKkn BO
KoMMyTaUMOHHbIN pecypc BblKAloYaTena
Kom. pec. (IHo) 0-500 100 1 NpPU HOMUHA/IbLHOM TOKe OTK/oYeHuUs,
umkn BO
IH 0,50 -500,00 5,00 0,01 HomWHanbHbIN TOK BbikAtoYaTens, A
H S
Ho 1,00 — 5000,00 20,00 0,01 OMWHA/IbHbIN TOK OTKAOYEHUA
BbIKAtOYaTena, A
n
ToTkA. 0,01 - 0,50 0,05 0,01 OJIHOE BpPeMSA OTKIAOYEHUA
BbIKNtOYaTeENS, C
N TeKyLnit oCcTaTo4HbIN pecypc
Te ecypc 0-100 0 1
KyLmn pecyp BbIKAtoYaTena, %
Pecypc< 1-99 15 1 YcTaBKa CMrHaNM3aLUnm CHUXeEHUA
OCTATOYHOrO pecypca BblkAovaTens, %
B
CHrH. o pecypcy O0-® 0 i BOZ CUTHANMN3AUUN CHUMKEHUA

OCTaTOYHOrO pecypca BbiKaoYaTens

KUT-P-A3-PY-01
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Tabaunua 3.70 — Jlornyeckme curHanol GyHKLMU ANATHOCTUKM BbIKAOYaTENA

Tun HanmeHoBaHue o
CUrHana CuUrHana KommenrTapui

no Mo Pecypc<? MyckoBo opraH ¢yHKUUM pacyeTa pecypca BblKaoYaTens
PMB Pene nonoXxeHua BblKAOYaTENA — BK/IHOYEHO
PMB 2 Pene nonoXeHuma BblKAOYaTENA — BK/IKOYEHO BTOPOro 3/1eKTPOMArH1Ta

’\'\ OTK/IIOYEHMUA
PMo Pene nonoXeHua BblKAOYaTENA — OTKAKOYEHO
[0TOBHOCTb NpUBOAA CurHan roToBHOCTU NPMBOAA K BKHOYEHMIO BbIKOYATENA
CpabaTbiBaHne YPOB CpabatbiBaHune YPOB
CpabatbiBaHue SF6 CpabaTbiBaHWE BTOPOM CTYMNEHM 3aLUUTbl OT CHUMKEHWUS AaBAEHUA 31eras3a
BbIK/. 2 B BbIK/tO4aTeNe

Bxoa BKAtoueHme BbIKA. CurHan BKAOYEHUA BbIKAKOYATENA
OTKAKOUYEHME BbIKA. CurHan oTKAYEeHMA BbiKAOYaTeNA
Cbpoc curHanmsauum Cbpoc curHanmsaymm
HeuncnpasHocTb LY HeuncnpaBHOCTb Lenen ynpaBaeHMa BbiKAoYaTenem
HeuncnpaBHOCTb
npuBoa HeuncnpaBHOCTb NpMBOAA BblKAOYaATENA
OTKa3 BKAOYEHMA OTKa3 BKAOYEHMA BbIKAOYATENA — KOMaHAA BK/IIOYEHMA HE BbINOJIHEHA

Bbixoa, | OTKa3 oTKAOYEHUA OTKa3 OTK/OYEHMA BbIKAOYATENA — KOMaHAA OTK/IIOYEHMA HEe BbINOJIHEHA
HeuncnpaBHOCTb BbIKA. HeuncnpaBHOCTb BbIK/ItOYaTeNA
CamonpounssosibHoe
OTHA. OTK/loYeHMe BblKNtoYaTens 6e3 KomaHabl ynpaB/ieHus
HW3KKUIA pecypc BbIKA. HW3KKUIA OCTaTOYHbIN pecypc BbiKAoYaTensa
Y KoapduumeHT Bosspata 1

3.35.2 PacyeT «M3pacxo40BaHHOIO» pecypca BblKAKOYATENS OCYLLECTBAAETCA B COOTBETCTBUM C

dopmynamu:
- NPY MaKCcUMabHOM pa3HOM TOKe He 6osiee HOMWHAIbHOTO TOKa BbIKAOYaTeNA:

Imakc

KP=MP - (2} b (3.17)

- Npn MaKCMma/ibHOM ¢a3HOM TOKeé B AMana3oHe OT HOMWHA/IbHOIro TOKa BblK/AKO4YaTena Ao
HOMWHAJ/IbHOIO TOKA OTK/TIOYEHWNA BbIK/NIKOYATENA!

ln(l:q}:;c)
KP(Iy) \ in(hue
KP = KP(l,,) - (ﬁ) () (3.18)

rae KP — n3pacxofioBaHHbIM pecypc BbikatouaTens, %;
MP — mexaHW4YeCKuit pecypc BblK/toYaTeNa (3a4aeTca ycTaBKomn);
KP(IH) — KOMMYTaLMOHHbIN Pecypc BbIKAOYATENA NPU HOMUHA/IbBHOM TOKE (3a4aeTca YyCTaBKOM);

KP(IHO) — KOMMYTaLMOHHbIN PECYPC BbIKAOYATENA NPU HOMWHA/IbBHOM TOKE OTK/IloYeHUA (3agaeTca
YCTaBKOW);

IMaKC — MaKCMManbHbIA N3 TpeX pa3HbIX TOKOB, A;

IH — HOMWHANbHbLIN TOK BbIK/OYATENs (3a4aeTca yCTaBKow), A;

I[HO — HOMMHANbHbIN TOK OTKNKOYEHMSA BbIKOYATENA (3343eTcA ycTaBKom), A.

3.35.3 PacyeT OCTaTOYHOroO pecypca BbIKAKOYATENA OCYLLECTBAAETCA MPU KaXXOO0M OTKAOYEeHUU
BbIKAOYaTENA  MyTeM  BblYMTAaHMA M3 TEKYyWEro pecypca  BblKAOYaTENA  PACCYUTAHHOrO
«M3pacxof0BaHHOroO» pecypca.

3.35.4 MNpw OTKAKOYEHWUM BbIKAKOYATENA C TOKOM IMAKC > |HO OCTaTOYHbIN pecypc BbiKAloYaTena
CHUXKaeTCca A0 HyAA.
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3.36 3awmTa 31eKTpoMarHuToB ynpasaeHumsa

3.36.1 PyHKUMOHA/IbHAA CXeMa a/ITOPUTMA 3aLLMTbl S/1EKTPOMArHUTOB YNpaBAeHMA NpeacTaBieHa
Ha pucyHke 3.45. HacTtpansaemble napameTpbl 3alWUTbl INEKTPOMArHUTOB YNpaB/eHMA NpuBeaeHbl B
Tabnuue 3.71, BXoAHbIE U BbIXOAHbIE CUTHa/bl — B Tabauue 3.72.

>1 3awwmTa OM Tep

Jj: ! Brieoa AYB [Cpaﬁ. Sawnte GMO 1 MSMB}
|
J

[\0“ AT 3MB
E\" AT 3MO 1

3awy

i [0

BeiBog AYB [
~

[\.\‘ OT 3MO0 2 L Cpab. 3awmtsl AMO 2 j

PucyHOK 3.45 — ®yHKUMOHAbHAA CXeMa a/IropPUTMa 3aLLMUTbl 31€KTPOMArHUTOB yNpasBaeHuUsA

Tabnunua 3.71 — NapameTpbl 3aLLUTbI 3NEKTPOMArHUTOB YyNpPaBAEHUA

HanmeHoBaHue dwnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKM M3MEHEeHMUA YMONYAHUIO | U3MEHEHUA
YcTaBKa NO BpeMeHW 3aLLuTbl
3awmTa OM Tcp 1,00-5,00 1,00 0,01 P W
3/IEKTPOMArHUTOB YNPaB/IEHUSA, C

Tabnnuya 3.72 — Jlornyeckme curHabl 3aWMTbl SNEKTPOMArHMTOB YNpaB/ieHuA

Tun HavmeHoBaHMe .
KommeHTapui
CUrHana CUrHana
AT SMB JaTumK TOKa aINeKTPOMarHnTa BKAOYEHUA
’\'\4 ATS5MO 1 JaTunK TOKa aNneKTpomarHuTa oTkaYeHma 1
AT 95MO 2 JaTunK TOKa aNeKTpoMarHnTa oTKAKYeHmA 2
Cpab. 3awmtbl 9MO 1 1 | CpabatbiBaHue 3awmTbl 3IMO 1 n IMB Ha OTKAOUYEHWE aBTOMATMYECKOTO
Bbixoz, OMB BbIK/ItOYaTeNA Lenen ynpasaeHus
CpabaTtbiBaHue 3awmTbl IMO 2 Ha OTK/OYEHNE aBTOMATUUYECKOTO
Cpab. 3awuTbl IMO 2 .
BbIKNtOYaTeNA Lenen ynpaBneHuna
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3.37 KOHTpONb U3mepUTeNbHbIX Leneit HanpaxeHua (KLH)

3.37.1 dyHKuMoHanbHaAa cxema KUH npeactaBneHa Ha pucyHKe 3.46. HacTtpauBaemble
napameTpbl KUH npusegeHsbl B Tabanue 3.73, BXOAHbIE U BbIXOAHbIE CUTHaANbI — B Tabanue 3.74.

UAB
UBC

Beog KL{H no U
Bn/l‘.}n

~
Mno KuH u2>

3 10B

UAB
UBC

J
MO KLH Un<

(3 10B

PMNB

1A
1B
IC

J
Mo KUH 1>
3 0,25A

~
MNO KUH dIA>

3 10%

No KUH dIB>

3 10%

-

dl

N
MO KUH dIC>

3 10%

(

’Cﬁpoc curuanmaauuvjl

\

UAB
UBC

MO KUH Un>

(3 80B

UAB
UBC

U2

N
MO KUH U2<

3 5B

9

HeucnpasHocTb TH

21

Myck KUH

CpabartbiBanue KLIH

- A

Bnok. KLUH

PucyHoK 3.46 — ®yHKUMOHANbHAA cxema anroputma KLH

Tabnuuya 3.73 — NapameTpbl KUH

HammeHoBaHue

YCTaBKU

Anana3soH
n3MeHeHuA

3HayeHue no
YMONYaHUIO

LWar
M3MeHeHunA

KommeHTapui

Beoa KUH no U

O-o

|

Beog KLH no namepaembim
HanNPAXXeHUAM

KUH Tcp

0,1-20,00

1,00

0,01

YcTaBKa no BpeEMeEHU Cpa6aTbIBaHMF|
KLH, ¢

KUH KoHTp. |

O-

KoHTponb TokoB BmecTo PIMB gna KUH
NpW NCYHE3HOBEHMM BCEX HANPAXKEHUN

Beoa, mrH. cpab.
KUH

O-

Bsog KLH 6e3 BblaepKKM BpeMEeHU
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Tabnuua 3.74 — lornyeckue curHanol KLH

Tun HanmeHoBaHue o
KommeHTapum
CuUrHana CcuUrHana
Nno KUH Un<Y MycKOBOWM OpraH CHUXEHWUA IMHENHbIX HanpsaKeHn dyHKumm KLUH
MO KLH U252 MycKoBOM OpraH NOBbILWEHNA HanpAXeHUA 06paTHOM
nocnegoBatenbHoOCTN GpyHKuMm KLH
Mo KUH 1>? MycKoBoW opraH nosblweHuA GpasHbIX TOKOB dyHKUMM KLIH
no Mo KUH dIA>? MycKoBo opraH npupateHuns Toka dasbl A dpyHKumm KLH
Mo KUH dIB>? MycKoBoW opraH npupaLleHuns Toka ¢assl B pyHKummn KUH
Mo KUH dic>? MyckoBoW opraH npupateHuns Toka ¢assl C pyHKumMmM KUH
Nno KUH Un>? MycKoBOWM opraH NoBbILWEHMA IMHENHbIX HaNpaXeHnn yHKummn KLUH
MO KLH U2<Y MycKoBOI OpraH CHUXEHMA HanpAXKeHMA 06paTHOM Nocien0BaTeIbHOCTH
dyHKunm KUH
HeuncnpasHoctb TH CurHan HencnpasHocth LUH
’\'\( bnok. KUH bnokmposaHue KUH
PIB Pene nonoxkeHua BbiKNOYaTENA — BK/IFOYEHO
Bxog | Cbpoc curHanumsaumm C6poc cuMrHanmsaumm
Bbixo Myck KUH Myck KUH
A CpabaTbiBaHue KLH HencnpaBHOCTb M3MeEPUTE/NbHBIX LLenel HanpaAKeHs
Y KoapduumeHT Bo3spata He bonee 1,07
2 KoadpduumeHT BozspaTta He meHee 0,93
3 KoadpduumeHT sosspara 1

3.37.2 ®dyHKuma KUH cpabaTtbiBaeT ¢ BblAEPKKOM BPEMEHMU:

- MPU CHUMKEHWNM BCEX JIMHENHbIX HanpaXeHnin Hke 10 B npu nogKNHOYEHHOM UCTOYHUKE NMUTAHUA
K WKWHam. Hannume noaKNHUYeHHOro MUCTOYHMKA MUTAaHUA KOHTPOAMpyeTcA no curHany PMB wam no
HaANYMIO TOKa Yepes npucoeanHeHne (NporpammHbIN Kod «KLIH KoHTp. 1»);

- NPV NOBbILLIEHUWN HaNPAKeHUA obpaTHOM NnocneaosBaTeibHOCTU Bbilwe 10 B.

3.37.3 MporpammHbIM Kawoyom «BBoa, mrH. cpab. KUH» BBOAMTCA KOHTPO/Ab TOKOB A5
cpabatbiBaHuA KLUH 6e3 BblAepKKN BPEMEHU.

3.37.4 ina cpabaTbiBaHms ¢yHKUMM KUH 6e3 BblaepXKU BpemeHu npeaycMOTPeH BXOAHOM
NOAKNOYAEMbI NOTUYECKUIA curHan «HemncnpaBHOCTb TH» (Hanpumep, ANA NOAKAOYEHUA KOHTAKTOB
NONIOXKEHNA aBTOMATMUYECKOTO BbiKAtoYaTena LiH).

KUT-P-A3-PY-01
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3.38 dyHKLUUM cUrHanunsauum

3.38.1 dyHKUMOHANbHAA CXema alaroputma CUrHaaMsauMm npeactaB/eHa Ha pucyHke 3.47.
HactpanBaembie napameTpbl GYHKLUN CUTHANU3ALMN NpUBeAeHbI B Tabanue 3.75. BxoaHble 1 BbIxogHble
CUIHa/bl aATOPUTMA CUIHAN3aUMM NpuBeaeHbl B Tabaunue 3.76.
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PucyHoK 3.47 a) — DyHKUMOHA/IbHAA CXEMA a/ITOPUTMA CUTHAIM3aLNN
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Tabnunua 3.75 — NapameTpbl PyHKUUM CUTHANN3ALMN

HanmeHoBaHue Awnana3oH 3HayeHue no War .
YCTaBKU n3meHeHuA YMONYaHUIO n3mMeHeHuA KOMMEHTapMM

BAIOK. CUrH. aBT. BAoOKMpoBaHMe cMrHanmsaumm
BKJI. O-o = i ABTOMATUYECKOrO BKIOYEHUSA
Bn.aBap.oTKA. Npw BAOKMpoBaHMe cMrHanmsaumm
AYP 0- O i aBapUIMHOro OTKAoYeHus npu AYP
BbiBOA, BbIBOA, CMrHAM3AUMN HEMPABU/IbBHOMO
npeaynp.dasmp. 0- i ¢dasmposaHua
BbiBop, O0-wm . BbiBog aenctemna PMNY Ha
npeaynp.PMYy i npeaynpeauTesibHyo CUrHaIN3auunio
BbiBopg, O0-wm O BbiBog, aenctemna PCY Ha
npeaynp.PCY i npeaynpeauTesibHyo CUrHaIN3auUunio

Tabnunua 3.76 — Jlornyeckme curHasbl aArOPUTMa CUrHAAN3aLUK

Tun HavmeHoBaHue .
KommeHTapum
CUrHana CurHana
PMB Pene nonoxkeHua BbIKNOYaTENA — BK/IHOYEHO
PNO Pene nonoxkeHua BbIKNOYaATENA — OTK/IHOYEHO
OTKn. oT BH3 c ABP Myck ABP OT BHELWHeN 3aLWuThbl
OTKkntoveHme ot YPOB OTKntoveHme ot YPOB HMkecToAWMX 3aWmT
OTKn. oT BH3 c YPOB OTKNOYEHME BbIK/OYATENA OT BHELWHENM 3aluTbl ¢ Aeicteuem Ha YPOB
’\'QL OTKA. oT BH3 6e3 YPOB | OTKAtoYeHMe BbiK/toYaTena OT BHeLHeN 3alnTbl 6e3 aeictema Ha YPOB
BHewHee aBT.
BK/IlOYEHME CurHan BKAOYEHMA BbIKAOYATEIA OT BHELHMX YCTPOMUCTB aBTOMATUKM
Bnok. ABap. oTKA. CurHan 610KMPOBaHUA CUTHAIN3aLMM aBAaPUMNHOTO OTK/IOYEHMUSA
BHew. npeaynp. BHewWwHWIA curHan cpabaTtbiBaHMA NpesynpeanTenbHON CUrHANM3aLMK
OTtkn. ot A3LWW CurHan oTKAKYeHMA BblKAoYaTena ot A3
CpabatbiBaHue A3 1 CpabatbiBaHue 3 1
CpabatbiBaHue 13 2 CpabatbiBaHue [3 2
CpabatbiBaHue 3 3 CpabatbiBaHue [3 3
CpabatbiBaHue AY 13 CpabaTtbiBaHMe aBTOMATUYECKKN YyCKopAeMoWn cTyneHun 13
CpabatbiBaHue OY O3 CpabaTbiBaHWe onepaTUBHO ycKopaemoW cTynexHn A3
CpabatbiBaHune A3B 1 | CpabaTtbiBaHuMe O3/4B 1
CpabatbiBaHune 3B 2 | CpabaTtbiBaHue O3B 2
CpabatbiBaHue AY
034B CpabaTbiBaHWe aBTOMATMYECKN YCKopsaemon cTyneHn A3/1B
CpabatbiBaHune OY
0348 CpabaTbiBaHWe onepaTUBHO ycKopsaemon cTyneHn 4318
Bxog | CpabatbiBaHve TO 1 CpabatbiBaHne TO 1
CpabatbiBaHue TO 2 CpabatbiBaHue TO 2
CpabatbiBaHne MT3 1 CpabatbiBaHne MT3 1
CpabatbiBaHne MT3 2 CpabaTbiBaHne MT3 2
CpabatbiBaHne MT3 3 CpabatbiBaHne MT3 3
CpabatbiBaHne YMT3 CpabaTbiBaHne YMT3
CpabatbiBaHue 31 CpabatbiBaHue 31
CpabatbiBaHune 13U 1 | CpabaTtbiBaHuMe /131U 1
HeuncnpasHoctb J/I3W 1 | HencnpasHocTb /131U 1
CpabatbiBaHune 13U 2 | CpabaTtbiBaHue /131U 2
HeuncnpasHoctb J/13W 2 | HencnpasHocTb J13LL 2
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MpogonxeHne Tabanubl 3.76

Tun HanmeHoBaHue KommeHTapui
CuUrHana CuUrHana

CpabatbiBaHue 313 CpabaTtbiBaHue 343
HeucnpasHoctb 343 HeucnpasHocTtb 313
CpabaTbiBaHne 3033 CpabaTbiBaHne 3033
CpabaTtbiBaHne 3033
3U0 CpabaTbiBaHWe CUTHANAM3aALMK Haanuma HanpaxkeHma 3U0
CpabaTtbiBaHne 3033
310p CpabaTtbiBaHue 3033 no pacyeTHOMY TOKY Hy/1€BOW Noc/ieaoBaTeIbHOCTH
CpabaTtbiBaHue 3PP CpabaTtbiBaHue 3PP
CpabatbiBaHne 309 CpabatbiBaHne 309
CpabatbiBaHune KUT HencnpaBHOCTb M3MEPUTENbHbIX LIEeNei ToKa
CpabaTbiBaHne PM 1 CpabaTbiBaHWe NepBOM CTYMEHM 3aLWMTbl NO HaNpPaBAEHUIO MOLLHOCTH
CpabatbiBaHue PM 2 CpabaTtbiBaHMe BTOPOI CTyNEHM 3aLLMTbl MO HANPABAEHMIO MOLLHOCTH
CpabatbiBaHue 3MH CpabatbiBaHue 3MH
CpabatbiBaHne 3MH 1 | CpabatbiBaHMe 3MH 1
CpabatbiBaHne 3MH 2 | CpabaTtbiBaHMe 3MH 2
CpabatbiBaHne 3MH¢ CpabatbiBaHne 3MH no ¢pasHbiM HanpsKeHUAM
CpabaTbiBaHne 3MH
BHeLl. CpabatbiBaHue rpynnosoi 3MH
CpabatbiBaHue 3N CpabatbiBaHue 310N
CpabaTbiBaHne YPOB CpabaTbiBaHne YPOB
OTtkntoyeHue ot ABP no
U OTKAoYeHUWe BblkAtoYaTena BBoga oT ABP no Mcye3HOBEHUIO HAaNpAXKEHNA
CpabaTbiBaHue ABP CpabatbiBaHne ABP

Bxoz, CpabaTbiBaHne BHP CpabatbiBaHne BHP
BkntoueHune ot AMBn BkntoyeHue BbikAtouvaTens oT pyHKuum AMNB nnHUK
BkntoueHune ot AlMBLw BkntoyeHue BblkAtoyaTens oT GyHKumnm AMNB wnH
CpabaTtbiBaHune AYP 1 CpabatbiBaHne AYP 1
BkntoueHne ot YATB 1 BrkntoueHue Bbikntoyatens ot HAMNB 1
CpabatbiBaHue AYP 2 CpabatbiBaHue AYP 2
BkntoueHue ot YATB 2 BkntoueHue Bbikatoyvatena ot YAIMB 2
CpabaTbiBaHne AYP 3 CpabatbiBaHne AYP 3
BkntoueHwne ot YATB 3 BkntoueHue Bbikatovatena ot HYAMB 3
CpabaTbiBaHne AYP
BHeL. CpabaTbiBaHue BHelwHero A4P
BkntoueHwne ot YATB
BHeL. BkntoueHue BbikatoyaTena ot BHewHero YAMB
CpabatbiBaHue PY F> CpabaTbiBaHWe 3aLWUTbl OT NOBbILLIEHMA YaCTOTbI
CpabatbiBaHue PY F< CpabaTbiBaHMe 3aWMTbl OT CHUXKEHWA YacTOTbI
CpabatbiBaHue PMY CpabaTbiBaHMe 3aLUTbl MO CKOPOCTU MOBbILEHMWS YacTOTbl
dF/dt>
CpabaTbiBaHne PCY CpabaTbiBaHMe 3aLWMTbl MO CKOPOCTU CHUMKEHWUS YACTOTbI
dF/dt>
CpabatbiBaHue SF6 CpabaTtbiBaHMe NepBol CTYNEeHM 3alUnTbl OT CHUMKEHWUA AaBAEHUA 3a1eras3a
BbIKA. 1 B BbIK/IOYaTE e
CpabatbiBaHue SF6 CpabaTtbiBaHMe BTOPOM CTYMEHM 3aLLMTbl OT CHUMKEHWA AaBNEHUA 3/1erasa
BbIK/. 2 B BbIK/IlOYaTE e
HeuncnpasHocTtb SF6 HeuncnpaBHOCTb Lienel BTOPOW CTYNEHM 3aLLUMUTbl OT CHUXKEHUA AaBAEHUA
BbIK/. 2 a/1erasa B Bblk/loYaTene
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MpogonxkeHne Tabanubl 3.76

Tun HanmeHoBaHue KommeHTapui

CuUrHana CcuUrHana
CpabatbiBaHue SF6 TT CpabaTbiBaHWe NepBOM CTYNEHM 3aLMTbl OT CHUXKEHWUA AaBNEHMA 31era3a
1 BTT
CpabatbiBaHue SF6 TT CpabaTbiBaHWe BTOPOIH CTYNEHM 3aLLUTbI OT CHUMKEHMA AABAEHUA 3/1erasa
2 BTT
HeuncnpaBHocTb SF6 TT | HencnpaBHOCTb Lenei BTOPOM CTyNeHM 3aLnTbl OT CHUXKEHUA AaBAeHuUA
2 snerazas T
OnepaTtusHoe
BKAOYEHME CurHan onepaTMBHOIO BKAKOYEHUA BbIKAOYATENA
OnepaTtusHoe
OTK/IIOYEHME CurHan onepaTMBHOIO OTKAOYEHMA BbIKIOYaTeNA
Cpab. 3awmTbl IMO 1 1 | CpabaTtbiBaHMe 3awmTbl IMO 1 1 SMB Ha OTKAOYEHNE aBTOMATUYECKOTO
SMB BbIK/IlOYaTENA LUener ynpasieHns

CpabatbiBaHue 3awuTbl MO 2 Ha OTK/IlOYEHME aBTOMATUYECKOTo
Cpab. 3awuTbl IMO 2 BbIK/IOMATENA LLenei ynpasaeHns
HeuncnpasHocTtb LIY HeuncnpaBHOCTb Lienen ynpasaeHua BbiKalo4aTesiem
HencnpasHocCTb
npueoaa HeuncnpaBHOCTb NpuBOAa BbIK/OYATENA
Bxoa OTKa3 BKIOYEHMA OTKa3 BKAKOYEHMA BbIK/IOYATENA — KOMAHAA BKAOYEHMA HE BbINOJHEHA

OTKa3 oTKOYEHMA OTKa3 OTKOYEHMA BbIK/IOYATE 1A — KOMaHAA OTK/IIOYEHMA HE BbINOJIHEHA
CamonpounsBoabHoOe
OTK/I. OTKAOYEeHUE BblKAtoYaTena 6e3 KomMmaHAabl YyNpaBieHuUs
Hu3Kunit pecypc BbiK. HU3KKni1 0CTaTOYHbIN pPecypc BbiKoYaTeNsA
CpabatbiBaHue KLH HencnpaBHOCTb M3MEPUTENBHbIX LLeNei HanpaAXKeHnn
Henpas. ¢asunposBaHue | CurHan HenpasuIbHOIoO Gpa3mMpoBaHMA Lenel TOKa AN HaNpAXKeHNA
Cbpoc curHanmsaymm Cbpoc curHanmsaumm
BbIK/. OTKAIOYEH CurHannsaumA OTKIKOYEHHOTO NOI0XKEHMUA BbIK/IOYaTeNA
BbIK/1. BKAIOYEH CurHannsaumaA BKIKOYEHHOTO NONOXKEHMA BbIKAOYaTeNA
ABapwuitHoe OTKA. ABapuiiHOe OTKAOYEHWNE BbIKAYATENA

Bbixon | MpepynpexkaeHue CpabaTbiBaHWe NpegynpeanTenbHOM CUrHaAM3aumm
ABapus CpabaTbliBaHWe aBaPUNHOM CUTHANM3ALUM
CpabartbiBaHue
ABTOMATUKM CpabaTbiBaHWE aBTOMATUKM

3.38.2 CMrHanmsauma nonoXKeHUA BbIKAKYaTeNA OCYLW,ECTBAAETCA C MOMOLbIO ABYX CUTHANIbHbIX
Namn, BKAOYEHHbIX Yyepe3 KoHTaKkTbl PMB mn PMO. B page cnydyaes npeaycmaTpuBarOT CUrHaNM3aumio
aBTOMATUYECKMX MEepeKNtoYeHnin BbikatovaTena. CUrHanbHaA namna roput POBHbIM CBETOM B C/lyyae
ONepaTUBHOIO BK/IOYEHUA/OTK/IOYEHUA U MUTAET, B C/ly4ae aBTOMATUYECKOTO BKAOYEHMA/OTKIOYEHNA.

3.38.3 CurHanmsauma OTKAYEHMA OT 3alUMT AOCTUraeTCa 3a CYET MOAK/AYEHMA Namnbl
OTKNOYEHHOTO MOJIOXKEHMA BbIKAOYATENA K LIMHKEMMUIaloWwero CBeTa BbIXOAHbIM pene YyCTPOMCTBa
«ABapuiHOE OTKA.».

3.38.4 AnbTepHaTUBHbIM CNOCOOOM CUTHanM3aUMM aBTOMATUYECKUX MEPEKHYEHUN ABNAETCA
KOMMYTUPOBaHME NamMnbl OECKOHTAKTHbIMU AUCKPETHbIMM BbIXOAAaMMU «BbIKA. OTKAOYEH» M «BbIKA.
BK/IOYEH». B 3TOM c/lyyae NnpuMeHeHWe LMHKM MUTaloLLEro CBETa He TpebyeTca.

3.38.5 B ycrtpounctee npeaycmotpeHo ¢GOpMUMPOBaHME CUTHANOB aABAPUMHOINO OTKAKOYEHMUA
BblKNtOYaTeNna («ABapuMHOEe OTKA.»), cpabaTtbiBaHMA 3awmT («ABapusa»), cpabaTbiBaHMA aBTOMATUKM
(«CpabaTtbiBaHue aBTOMATUKMN») 7 cpabatbiBaHMA npeaynpeguTenbHOM CUrHanmM3aunm
(«NpepynpexxkaeHne»). MNMpu popmupoBaHum curHanos «Asapua» u «lpegynpexpeHne» Ha ANLEBOM
naHenn NynbTa 3aropatoTcA COOTBETCTBYIOWME CBETOANOAbI.
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3.38.6 Cobpoc curHanmsaumnm ocyulectsaseTca KHonkoi «CBPOC» Ha nvueBon naHenu nynbTa,
KomaHzon ACY nav no BXogHOMYy NOAK/IOHaEMOMY IOTMYECKOMY CUrHany «Copoc cUrHaamsauum» (cm.

PUCYHOK 3.48).

CBPOC

©

—

C6poc cvrHanusaumm - ACY )

<

%21

[\'\ C6poc cwmanuaaumﬂi

[ C6poc curHanusaumm j

PucyHOK 3.48 — DyHKUMOHANbHAA CXeMa anropntma cbpoca cUrHanmsaumnm

3.39 OnpepeneHune mecta nospexaeHua (OMM)

3.39.1 HactpamBaemble napametpbl ¢yHKUMM OMI npuseaeHbl B Tabauue 3.77. BxogHble u
BbIXOAHbIe curHanbl anroputma OMI npuseseHbl B Tabanue 3.78.

Tabnunua 3.77 — NapameTtpbl OMI

HanmeHoBaHue Onana3oH 3HayeHue no LWar .
KommeHTapui
YCTaBKMU U3MeHeHuns YMONYAHUIO | U3MEHEHUA
3awmTa OT NOBbILWEHUA YaCTOTbl

Bsog OMTM O-o O - Bsog OMMN

oMM KON-BO 1-8 1 1 KonnyectBo  O04HOPOAHbLIX  Y4aCTKOB

y4acTKOB NNHUK

OMMM Lyu.l 0,01 -50,00 10,00 0,01 LJArHa nepBoro y4yactka IMHUK, KM

OM Xya, yu.1 0,010 — 10,000 0,400 0,001 YaenoHoe peakTMBHOE COMPOTUBAEHMUE
MepBoro yyacrka inHum, Om/Km

OMI L yu.2 0,01 -50,00 10,00 0,01 LJAnHa BTOPOro y4yactka IMHUN, KM

OM Xy, y4.2 0,010 — 10,000 0,400 0,001 YoenoHoe peakTUBHOE COMpPOTUBAEHME
BTOPOTO y4acTKa nHMM, OM/Km

OMIM Lyu.3 0,01 -50,00 10,00 0,01 OnnHa TpeTbero yyactka IMHUU, KM

OM Xy, y4.3 0,010 — 10,000 0,400 0,001 YoenoHoe peakTUBHOE COMpPOTUBAEHME
TPeTbero yyactka AMHumn, Om/Km

OMM Lyy.4 0,01 -50,00 10,00 0,01 OAnHa yeTBepTOro yyacTka IMHUU, KM

OM Xy, yu.4 0,010 — 10,000 0,400 0,001 YoenoHoe peakTUBHOE COMpPOTUBAEHME
YeTBepTOoro y4acTka MHUM, Om/Km

OMIM Lyu.5 0,01 -50,00 10,00 0,01 AAnHa nATOro yyactka IMHUK, KM

OM Xy, yu.5 0,010 — 10,000 0,400 0,001 YoenoHoe peakTUBHOE COMpPOTUBAEHME
MATOro y4acTka AnMHMM, Om/Km

OMIM L y4.6 0,01 -50,00 10,00 0,01 AAnHa wectoro yyactka IMHUKU, KM

OM Xy, y4.6 0,010 — 10,000 0,400 0,001 YoenoHoe peakTUBHOE COMpPOTUBAEHME
LIECTOro yYyacTka AnHUM, OM/Km

OMM L yu.7 0,01 -50,00 10,00 0,01 AnnHa ceabMOro y4actka JIMHUK, KM

OM Xy, yu.7 0,010 — 10,000 0,400 0,001 YpoenoHoe peakTUBHOE COMPOTUBAEHME
CeAbMOro y4yacTka AnHumM, OMm/Km

OMIM Lyy.8 0,01 -50,00 10,00 0,01 ANnHa BOCbMOro y4acTKa AMHUU, KM

OM Xy, y4.8 0,010 — 10,000 0,400 0,001 YpoenoHoe peakTUBHOE COMPOTUBAEHME
BOCbMOTO y4acTka AnHumM, OM/Km

OMIM no A3 2 O-o O - Pabota OMIM npu nycke A3 2

OMIM no A3 3 O-o O - Pabota OMIM npu nycke A3 3

OMM noTO 2 O-o O - Pabota OMIM npu nycke TO 2

OMI1 no MT3 2 O-o O - Pabota OMIM npu nycke MT3 2

OMI1 no MT3 3 O-o O - Pabota OMIM npu nycke MT3 3
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Tabnuua 3.78 — Jlornyeckne curHanbl OMIN

Tun HanmeHoBaHue o
KommeHTapum
CuUrHana CuUrHana

Myck OMI Myck OMI1 OT BHELWHMX 3aWmT

«,“ OMI Ha gucnnen BbiBog pesynbrata OMI Ha gucnaen ycTpoincTea
Cbpoc pesynbTata | Copoc pesynbtata OMIM
oMn
Myck A3 1 Myck A3 1
Myck A3 2 Myck A3 2
Myck A3 3 Myck A3 3

Bxoa Myck TO 1 Myck TO 1
Myck TO 2 Myck TO 2
MNyck MT3 1 MNyck MT3 1
Myck MT3 2 Myck MT3 2
Myck MT3 3 Myck MT3 3
OMIM L, km PaccTtoaHue oo mecta noBpexaeHUA, KM
oMM Z, Om ConpoTtusneHune go mecta nospexaeHusa, Om
OMI KoHTtyp ABC K3 B KoHTypax ABC
OMI KoHTtyp AB K3 B KOHType AB

Bbixog OMI KoHTtyp BC K3 B KOHTYype BC
OMI KoHTtyp CA K3 B KOHTYype CA
OM PesynbTaT roTos CurHan rotoBHOCTM pe3ynabTata OMII. CbpacbiBaetca npu cbpoce

CUTHaM3aLumu.

oMM HepoctosepHoCTb pe3ynbtata OMI
HepoctoBepHOCTb

3.39.2 dyHKuma OMI npegHasHayeHa Aas onpeaesieHUs PacCcToAHMA 40 mecTa ABYXpasHbIX U
TpexdasHbix K3 Ha NMHMAX OAHOCTOPOHHMM W ABYCTOPOHHUM nuTaHuem. PyHkuma OMI BBogMTCA
NPorpammHbIM Kaovom «Besog OMI».

PacueT BbinosnHAeTcA npu nycke A3 1, A3 2 (nporpammHbin Koy «OMM no A3 2»), A3 3
(nporpammHbIn Koy «OMIM no A3 3»), TO 1, TO 2(nporpammHbiii Katod «OMIM no TO 2»), MT3 1, MT3 2
(nporpammHbIn Katod «OMIM no MT3 2») nam MT3 3 (nporpammHbin Kaod «OMI no MT3 3»).
MpeaycmoTper nyck OMIT oT BHEWHUX 3aWwmT no curHany "Myck OMMN". Bpems ¢pukcaumnm napameTtpos K3
BbIOMpaeTca aBTOMaTUYECKM, KOrAa pe3ynbTaT Hanbonee AOCTOBEPEH.

3.39.3 PacctoaHue go mecta K3, nospexkaeHHble ¢asbl M NPU3HAK AOCTOBEPHOCTU OTobpaxKaeTca
BO BKnagake "Pesynbtat OMM" amcnnes yctpoiictBa M B nporpamme «KIT.Connect». Pesynabtat OMII
cbpacbiBaeTcA Npu NOBTOPHOM MyCKe 3aWwmT Uan no curHany «Cobpoc pesynbtata OMIM».

3.39.4 Pe3ynbtaT OMI1 3anuncbiBaeTCca B apXmMB COObITUI YCTPOMCTBA.

3.39.5 OnpeaeneHune BMAA KOPOTKOrO 3aMblKaHMA NPOMUCXOAUT COrNACHO BNOK-CXEME Ha PUCYHKe

[ l, >0,25 A ]

/p,a

[ 41, > |y ] HeT

Aa HeT.

3.49.

[ﬂ,syxd)asHoe K3 ] [ TpexdasHoe K3 ] [He,ﬂ,OCTOBepHOCTb]

PucyHok 3.49 — BnoK-cxema onpeseneHuns Buaa KOPoTKOro 3aMblKaHUSA
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3.39.6 Ana pByxdasHoro K3 nospexaeHHble @¢asbl BbIOMPAOTCA MO  MaKCMMANbHOMY
AENCTBYIOLWEMY 3HaYyeHUo $a3HOro Toka, ana TpexdasHoro K3 nosBpexaeHHbIMU CYMTAOTCA BCE TpU
¢dasbl, pacyeT BbINONHAETCA A5 KOHTypa AB.

3.39.7 B ycTtpotiictBe npegycmoTpeHa pabota Ha HEOAHOPOAHbIX IMHUAX HA KOTOPbIX yaenbHOe
PEeaKTUBHOE COMPOTUBNEHNE MOXKET CU/IbHO Pa3/iMyaTbcA (Hanpumep, Ha KabenbHO-BO3AYLWHbIX IMHUAX).

3.39.8 Ha ogHopoaHbix AnMHUAX («KOMI Kon-Bo y4acTKoB» = 1) pacyeT pacCTOAHUA NPOU3BOAMUTCA

no popmyne:
Upo K
Im (M (3.19)
Lomn= (Ip1-1o2) Krr
_ YA
rae Ugq, — BTOPUYHOE 3HaYeHMe IMHEMHOro HanpaXKeHUs NoBpeXaeHHOro KOHTYpa;

lp1, lpy — BTOPUYHbBIE 3HAYEHUA GA3HbIX TOKOB MOBPEXKAEHHOIO KOHTYpA.
K.y — KO3 dpuumeHT TpaHchopmaumm TpaHchopmaTopa HANPAXKEHUA;
K+ — KoaddnumeHT TpaHchopmaumm TpaHCcHOpPMaTOpPOB TOKA;
Xyz - YAENbHOE PeaKTMBHOE CONPOTUBEHME yYacTKa IMHUKN, OM/Km.
3.39.9 Ha HeogHopoaHbIX AMHUAX («OMI1 KO/I-BO y4acTKOB» > 1) pacyeT BbIMOJIHAETCS NO MeToay
«MbICNEHHOrO NepeHoca npubopa».

3.40 MNepeKkntoyeHUe rpynn ycTaBoK

3.40.1 B ycTpoicTBE peanvM3oBaHO ABE rpynnbl YCTABOK.

3.40.2 MepeKkntoyYeHMe Mexay Trpynnamm ycTaBOK OCYLLECTBAAETCA NoAayelt CUrHasioB Ha
noaKatoyaemole ormyeckune sxoapl «pynna yctaBok 1» u «pynna ycTaBoK 2».

3.40.3 MepeKkntoyeHme rpynnbl YCTaBOK BAOKMpyeTca Npu nycke GyHKUMIA 3aMT U aBTOMATUKM,
UMEIOLLMX ABe rPynnbl yCTaBOK

3.41 Peructpauus cobbiTnii n aBapmii

3.41.1 B vycTpoicTtBe peanvsoBaHa OJYHKUUSA XpPaHEHWSS B 3SHEProHe3aBUCUMON MaMATU
pPerncTpupyembix cobbITUIA 1 aBapuii.

MogpobHoe onucaHne apxmMBoB CObObLITUIA M aBapuii NPUBEAEHO B PYKOBOACTBE MO 3KCM/yaTaLum
TPBH.656122.001 P3.

3.41.2 B ycTpolictBe peanmsoBaHa PYyHKUMA PerncTpaumm M XpaHeHMAa B SHEpProHe3aBMCUMOM
NamaATM M3MEPSAEMbIX W PacyeTHbIX MapaMeTpPoB CETM MNPU NOCAeAHEM aBAPUMHOM OTKAKYEHUU
BbIKAtOYaTEeNA.

3.42 OcuunnorpadpupoBaHMe aBapUHbIX COObITHIA

3.42.1 B ycTponcTBe peannsoBaHa GyHKUMA ocumanorpapupoBaHma aBapuUmnHbIX cobbiTuiA. Myck
ocumnnorpada NpomcxoanT Npu nycke GyHKLUNI 3aWNUT U aBTOMATUKM.

3.42.2 ANNTeNbHOCTb OCUMANOrPaMMbl 3a43eTca ycTaBKoM «Tocu» (3HayeHMe Mo yMOYaHUIo
5,00 ¢, anana3oH perynuposaHus ot 1,00 go 30,00 c).

3.42.3 CocTtas ocumnaorpamm npegsaputesibHO HaCTpPOeH Ha 3aBoAe-u3rotosmtene U YacTUYHO
MOXKET ObITb U3MEHEH MO/1Ib30BATE/IEM C MOMOLLbIO NporpammHoro komnnaekca «KIT.Connect».

3.42.4 Myck ocumnnnorpada ocywecTBAsSETCaS NPU Nycke M cpabaTtbiBaHMN YHKUMIA 3aWMT U
aBTOMATUKM.

Ona BHewWHero nycka ocuunnorpada npeaycmoTpeH BXOAHOW MoAKAKYaembld curHan «llyck
ocumnnorpadar.

3.42.5 NopgpobHoe onncaHue GyHKUMM ocumnnorpadmMpoBaHnA aBapUnHbIX COBLITUI NpuBeaeHO
B pyKoBoAcCTBe no skcnayaTaumm TPEH.656122.001 P3.
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3.43 ®yHKUMA nusmepeHua

3.43.1 YctpoiictBo obecneymBaeT M3MepeHUe 1 BblMMCAEHNE NAPAMETPOB CETU A5 OTOBpaKeHnA
Ha gmucnnee nynbTa, B nporpammHom komnnekce «KIT.Connect» n gna nepenaum 8 ACY.

3.43.2 MepeyeHb M3MepAaeMbix NapameTpoB npueesgeH B Tabanue 3.79. OTobpakeHune 1 nepegaya
B ACY M3mepsaeMblX U Bbl4MCNEHHbIX MAPAMETPOB CETU OCYL,EeCTBAAETCA ANA NepBON rAapMOHMYECKON
COCTaB/IAIOLLEN TOKOB U HAaNPAXKEHUN.

Tabanua 3.79 — MNapameTpbl ceTn

HanmeHoBaHue KommeHTapuii MNepepava B
napameTpa ACY
1A Tok pas3bli A, A Oa
IB Tok ¢a3bi B, A Oa
IC Tok ¢a3bi C, A Oa
UA Hanps»keHue ¢asbl A, B [a
UB HanpsaxeHue ¢asbl B, B [a
ucC Hanps»eHue ¢pasbi C, B Oa
UAB JNInHenHoe HanpskeHue ¢pas AB, B [a
UBC JNInHenHoe HanpsakeHue ¢as BC, B Ja
UCA NnHenHoe HanpskeHune ¢pas CA, B Ja
UKH HanpaxkeHue UkH, B [a
11 ToK npsMon nocaenoBaTeibHOCTH, A [a
12 Tok obpaTHOM nocnenoBaTeIbHOCTH, A [a
12/11 KoadpdumumeHT HecummeTpurm TOKOB No 06paTHOM Nocnea0BaTe/IbHOCTH Het
310 ToK HyneBoW nocaenoBaTesIbHOCTH, A [a
Bl 310 BbICLUME rapMOHMKM TOKa HY/1I€BOM NOCNe40BaTeNbHOCTH, A [a
Ul HanpsaxeHne npamoi nocnegoBaTenbHocTH, B [a
U2 HanpsaxeHne obpaTHOM nocnepoBaTenbHocTH, B Ja
3U0 HanpsaxeHue HyneBon nocneposaTenbHOCTH, B [a
F YactoTa cety, Ny, [a
dF/dt CKOpOCTb MU3MEHEHMA YacTOTbI ceTn, 'y, Het
P AKTUBHAA MOLWHOCTb, KBT Ha
Q PeaKTnBHaa MOLWLHOCTb, KBap Ha
S [TonHaa mowHOCTL, KBA Ha
cos(d) KoaddpuumeHT mouHocTH Oa
ZAB ConpoTtuBneHue KoHTypa AB HeTt
ZBC ConpoTtumBneHue KoHTypa BC Het
ZCA ConpoTtumsneHue KoHTypa CA Het
ZA ConpoTtunBeHUE KOHTYpa A HeTt
ZB ConpoTtmBieHue KoHTypa B HeTt
ZC ConpoTtmBneHue KoHTypa C Het

3.43.3 [1na napameTpoB, nepeaaBaembix B ACY npeayCMOTPEHO yCpeaHEHME N NPOPEXKUBAHME C
nepuoaom, 3ajaBaemMbiMm ycTaBkon «ACY Tycp» (3HayeHne no ymondanuio 0,50 ¢, AmanasoH
perynmposaHua ot 0,00 go 5,00 c).

KUT-P-A3-PY-01 124



SKUT

TPBH.656122.001-20.01 P31

3.44 CamogmnarHoCTuKa

3.44.1 B npouecce 3KchnjayatauMm YCTPOMCTBA OCYLLECTBAAETCA HEMNpPepbiBHbIM KOHTPOJIb €ro
paboTocnocobHoCTH.

3.44.2 KoHTponb paboTocnocobHOCTM YCTPOMCTBA ocylecTBaseTcs no ceetogmony «PABOTA» Ha
NINLEBOM NaHenu NysbTa, a TakKe Mo KOHTaKTam BbixogHoro pese «K5 OTkas».

Mpu BbiABNEHUWN PYHKUMEN CAaMOAMATHOCTUKM HEUCNPABHOCTKU, nNpenaTcTBylowen pabote
yctpoiictea csetoanosn «PABOTA» Ha AMLEBOM MaHeNM NynbTa FAcCHET, KOHTAKTbl BbIXOAHOrO pene
«K5 OTKa3» 3amblKatoTcA, cpabaTbiBaHWE OCTaNIbHbIX BbIXOAHbLIX pene 610KnpyeTca.

3.44.3 B ycTpoicTBe NpeaycMmoTpeHa MHAMKaUMA Hannuuusa onepaTMBHONo NMTaHMA No ceeToamoay
«MUTAHUE» Ha nuueBoi naHenn nynabTa. MNPy CHUNKEHUM HAMNPAXKEHUA ONEPaTUBHONO MUTAHMUA HUXKE
(165 + 5) B ceeTtoamnon, «MMTAHUE» racHer.
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PucyHok A.1 a) — DyHKUMOHANbHAA cxema anroputma A3
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