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HacToslee pykoBoAcCTBO No aKcnayataumm TPBH. 656122.011-05.01 P31 (aanee - P91) aBnaetcs
BTOPOWM 4YacTblo 0OLWEro pykKoBOACTBa MO 3Kcnayatauum TPBH.656122.001 P3 1 npegHa3HavyeHo AnA
03HAKOMNEHUA C WHAMBUAYANbHBIMWU OCODEHHOCTAMWM YCTPOMCTB MMUKPOMPOLLECCOPHbIX penenHom
3aWwmTbl M aBToMaTnku KUT-P (nanee — ycTpoiicTs), npmBeaeHHbIX B Tabanue 1.

Tabaunua 1 — MicnonHeHWa yCTPOMUCTB

HomuHanbHbIM | TuUn guckpeTHolx | UHTepdelichbl

YCNoBHOE HaUMEHOBaHMe 0O603HaueHne BTOPUUHbIIA BXO40B nepeaaum
TOK [AaHHbIX
YHuBepcanbHble Asa R5-485,
KUT-P-A11-14-27-12-11-AP3T-01 | TPBH.656122.011-05 5A Bx0/b1 220 B AaBa Ethernet
100BASE-TX

OnuncaHne 0bWMX TEXHUYECKMX XapPAKTEPUCTUK, KOHCTPYKTUBHOE UCMOJIHEHME YCTPOMCTBA, €ro
COCTaB, MpaBWAA 3KCNAyaTauMW, XPaHEHWUA, MOHTA*Ka M TPAHCNOPTUPOBKU MpuBeAeHbl B o0bwem
pykoBoAacTse no akcnayataunm TPBH.656122.001 P3.

B HacTtoAwem P31 npuseaeHbl cBegeHUA NO PYHKUMOHAZIbHOMY HA3HAYEeHUIO YCTPOMCTBA, ero
OCHOBHblE TEXHWYECKME XapPaKTEPUCTUKM W NapaMeTpbl, NpuHUMMbl paboTbl, cBeaeHuA 006
WNHOMBUAYANbHbIX YCAOBUAX IKCMIyaTaLMM U TEXHUYECKOTO 0OCNYKUBAHWMA.

Mepen aKcnnyaTauumen ycTponcTea HeobXxoaMMO 03HAKOMMUTBLCA € HacToAwMm P31, a TakkKe co
cneayoWwmMmMmn 3KCNAYaTauMOHHbIMU AOKYMEHTAMMU:

- pyKoBOACTBO no aKkcnayaTaumm TPBH.656122.001 P3;

- nacnopt TPEH.656122.001 MC.

Ha nocnepgHer ctpaHuue P31 pacnonaraetca mHGoOpmauma O perucTpaunmnm M3MeHeHun, rae
YKa3saHbl UCTOPUA U3MEHEHWUI HacToAwero P31 u BepcMM BCTPOEHHOFO NPOrPaMMHOr0 obecneyeHus
YCTPOWCTBA, aKTya/ibHble A1 KOHKPETHOM pefakumm (Homepa nusmeHeHus) PI1.
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B TeKcTe HacToAwero P91 npumeHAtoTca cneaytowme cokpalleHnsa n ob6o3HavyeHus:
AlB — aBTOMaTM4YeCcKoe NOBTOPHOE BKAKOYEHME;
ACY — aBTOMaTM3MpPOBaHHAA CUCTeMa ynpaB/ieHns;
AYB — aBTOMaTMKa ynpaBAeHUA BblKAtOYaTeieMm;
BH — BbICOKOE HanpAXKeHue;
BO — BKAOYEHMUE - OTKAOUYEHUE;
BMO — BcTpoeHHoe nporpammHoe obecneyvyeHue;
'3 —ra3oBan 3aWwuTa;
3T — ra3oBasn 3awWwmTa TpaHchopmaTopa;
[B — ANCKpETHbIN BXOA;
O3T — puddepeHumanopHada 3awmTa TpaHchopmaTopa;
AT — AaTtymK ToKa;
AOTO — apnddepeHumanbHan TOKOBaA 3aLWMTa;
LAY — AncTaHyMoHHOe ynpasneHue;
33 — 3awwmTa OT AYroBbIX 3aMblKaHU;
30® — 3awmTa oT 06pbIBa Ha3bl U HECUMMETPUN HArPy3KK;
3M — 3awmTa OT NeperpysKku;
K3 — KOpOTKOe 3amMblKaHue;
KW — KoHTponb U3onauum;
KP — KOMMYTaUMWOHHBbIN pecypc;
KLH — KOHTpOAb Uuenen HanpsaxKeHus;
KUT — KOHTpOAb Lenen ToKa;
MP — mexaHW4ecKkuin pecypc;
MT3 — maKcMmaibHaA TOKOBasA 3aLLUUTa;
HH — H13Koe HanpAaXeHue;
Mb — nepekpecTHana 610KNPOBKa;
MO — nyckoBoW oprak;
PALL — pene gewyHTUPOBaAHMUSA;
P3T — pe3epBHas 3awmTa TpaHchopmaTopa;
PTB — pene nonoXeHUA BblK/KOYaTENA «BKAOYEHO;
PIMH — perynMpoBaHue nog, Harpy3Ko;
PO — pene nonoXeHUaA BbIKAKOYATENA KOTK/IIOUEHOY;
CO — camonponsBoibHOE OTK/IIOYEHUE;
T3HIM — ToKOBaA 3aWMTa HyNEBON NOCNEA0BATE/IbHOCTY;
TH — TpaHcdopmaTop HanpaxKeHus;
TT — TpaHchopmaTop TOKa;
YMT3 — yckopeHMe MaKCMManbHOM TOKOBOW 3aLLNTbI;
YPOB — ycTponcTBO pe3epBMpOBaHUA OTKa3a BbIKAOYaTeENS;
LUH — uenu HanpAaXKeHUs;
LY — uenb ynpasneHus;
OM — 3/1eKTPOMarHuT;
OMB — an1eKTpOMarHuT BKAOYEHUSA;
OMO — 31eKTPOMarHmUT OTKAOYEHUA.
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SKUT

1 HASHAYEHME YCTPOMCTBA

YcTtpoiictBa (cm. Tabanuy 1) npeaHasHayeHbl AN BbINONHEHMA OCHOBHOM AuddepeHUnanbHOM
3aWMTbl M Ppe3epPBHOM 3aLUUTbI ABYXOOMOTOUHbIX TPAHCHOPMATOPOB C BbICLIMM HanpsaxkeHMem Ao 110 kB,
aBTOMATWUKM YNPaB/IeHMA BbIKAKOYATENEM N CUTHANN3ALMNMN.

YcTpolicTBO NpegHasHayYeHo ana paboTbl Ha NOACTAHLMAX C NepPeMeHHbIM ONepaTUBHbIM TOKOM B
CXemax C AelyHTUPOBAHMEM 3/1EKTPOMArHUTOB OTKAKOYEHUS C AOMNONAHUTENbHBIM NMUTAHUEM YCTPOMCTBA

OT TPaHCPOPMaATOPOB TOKA.

Ha pucyHke 1.1 npuBeaeHa ynpoLLEHHAn cXema NoAK/OYEHNS YCTPOMCTBA.
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2 TEXHUYECKUE XAPAKTEPUCTUKU

2.1 OyHKUMM 3aLMT, aBTOMATUKUN U CUTHANIU3aLUN

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

npueeaeHsl B Tabaunue 2.1.

Tabnnua 2.1 — OcHoBHbIE GYHKLMM 3aLLUT, aBTOMATUKU U CUTHANM3aLUK

HanmeHoBaHne GyHKUUM Kog ANSI MyHKT P2

OnddepeHumnanbHan 3awmTa TpaHchopmaTopa 87T 3.2
la30Bas 3awWwmTbl TPaHCchopmaTopa u PMH 63 3.3
MaKcMmanbHaa TOKOBaA 3aWmTa, 2 CTyNeHun 51, 67,51V 3.4
YckopeHne MT3 A51 3.5
MNyck no HanpsaxeHuto ana MT3 - 3.6
Bnokunposka MT3 npu 6pocke TOKa HaMarHMYMBaHUA - 3.7
Jlornyeckas 3awmTa WuH cTopoHbl BH -

3almTa OT AYroBbIX 3aMblKaHUIN AFD 3.8
3awmTa ot 06pbiBa $asbl U HECUMMETPUM HaTPy3KK 46 3.9
TokoBanA 3alWMTa HY/1eBOM NOC/IeA0BaTe/IbHOCTU 51N 3.10
3awmTa oT neperpysKku 51 3.11
YCTPOMCTBO pe3epBMpoOBaHMA OTKA3a BbIK/OYaTe A 50BF 3.12
ABTOMATUYECKOE NOBTOPHOE BKAKOYEHME 79 3.13
YnpasaeHue BblKAKOYaTENEM - 3.17
JAnarHocTrKa cocToAHMA BbIKAOYaTeNA - 3.18
3awWmTa 31eKTPOMArHMTOB YNpaBaeHuA - 3.19
[unarHocTuKa uenemn HanpsaxeHus - 3.20
[unarHoctuka uenemn ToKka - 3.21
Bnhokuposka PIMH - 3.23
MNycK aBTOMaTUKKN OXN1axKaeHnA - 3.24
ABapuiiHaA cMrHaamnsauma -

MNpeaynpeanTenbHaa CUrHaAn3auma - 3.22
CurHanmsauma cpabaTtbiBaHMA aBTOMATUKK -

2.2 OCHOBHble TeXHUYECKUE XapaKTEPUCTUKM YCTPOICTBA

2.2.1 OCHOBHble TEXHMYECKME XaPaAKTEPUCTMKU YCTPOMCTBA

npueeaeHbl B Tabauue 2.2.

MoapobHble TEXHMYECKME XapPaKTEPUCTUKM NpmnBeaeHbl B TPBH.656122.001 P3.

Tabnnua 2.2 — OCHOBHbIE TEXHWUYECKNE XapPaKTEPUCTUKM

HavmeHoBaHne napameTtpa ‘ 3HayeHne
OnepaTMBHOE NUTaAHUE
T onepaTMBHOro ToKa MepeMeHHbIH, I'IOCTOS:IHHbIVI
BbINPAMAEHHbIN
[nanasoH Hanpa*keHua NnuTaHma, B 85-264
U3meputenbHbie aHanorosbie BXOAbl
KonnuyectBo nameputeibHbIX KaHaI0B TOKa 6
KonnyectBo nameputeibHbIX KaHAI0B HanpaXKeHuA 2
[ManasoH KOHTPOIMPYEMbIX 3HAYEHWUIA KaHANOB TOKa, A 0,25 -250,00
[Jnana3oH KOHTPOAMPYEMbIX 3HAYEHUI KaHANOB HanpAXKeHuA, B 2-264
[uncKkpeTHble BXoAbl
KonnyecTBo AUCKPETHbIX BXOA0B 18

KUT-P-A11-AP3T-01
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MpoaonxeHne Tabnnubl 2.2
HanvmeHoBaHMe napameTpa 3Ha4yeHue

YHuBepcanbHble AUCKPETHbIE BXOAblI C HOMUHA/IbHbIM HanpAaXeHnem 220 B
M MMNY/IbCOM peXKEeKLMM TOKa

3HayeHune HanpAaxXeHnA CpaGaTblBaHM‘r’I Ha nepemeHHOM U1 NOCTOAHHOM

Ot 150 po 170
onepaTtMBHOM TOKe, B

3HayeHMe HanpAaXKeHMA BO3BPaATa Ha NepemMeHHOM onepaTtMBHOM TOKe, B OT1100 go 130

3HayeHMe HanpaXKeHMA BO3BPaTa HAa MOCTOAHHOM ONepPaTUBHOM TOKe, B 01102 oo 112

MUWHMManbHaa OAUTENbHOCTb CUTHANA Ha NepeMeHHOM ONepaTUBHOM TOKe, 25 npu HanpAaxeHnn 170 B

Mc, He Bonee 15 npu HanpaxxeHun 220 B

MUWHMManbHaA 4ANTENbHOCTb CUrHANa HA NOCTOAHHOM ONEePaTUBHOM TOKe, MC, 20 npu HanpaxeHnn 170 B

He bonee 15 npu HanpaxxeHun 220 B

JononHuTenbHaa NporpammMHo-peryampyemasn 3ageprka cpabartbiBaHmaA, Mc 0-30

CpabaTbiBaHWe Npu 06paTHOM NONAPHOCTH Oa
JOucKpeTHble BXOAbl C BHYTPEHHUM NUTaHUEM

KonnyecTBo AMCKPETHbIX BXOA0B 3

Tun onepaTMBHOIO TOKa MocTOAHHbBIN

HomuHanbHoOe HanpaXeHue, B 24

CobcTBeHHOE Bpemsa cpabaTbiBaHus, He bonee, Mc 5

JononHuTenbHan NporpammHo-peryampyeman 3ageprka cpabartbiBaHumA, Mc 0-30

MUMNynbC perkekunmn ToKa Ja

ToK Bo Bpems cpabaTbiBaHMA, MA 61-69

TOK B yCTaHOBUBLUEMCA peXMMe, MA 9-11

[uckpeTHble BbiIXoabl

KonnyecTBo AMCKPETHbIX BbIXO4,0B 15

Bpemsa cpabaTtbiBaHUsA, Mc, He bosee 5

HanpaxkeHne kommyTaumu, B 5-264

40 A B TeueHme 30 mc
30 A B TeueHune 200 mc
15 A B TeueHune 300 mc
10 AB TeueHne 1 c
8 A pantenbHo

KomMyTaumoHHas cnocobHOCTb KOHTAKTOB pesie Npu 3aMblKaHUW HarpysKku B
Lenax NocTOAHHOro ToKa HanpsxeHuem 220 B, He bonee

KoMMmyTaumoHHaa cnocobHOCTb KOHTAKTOB pesie MpU pasmblKaHUM aKTUBHO-
WMHAYKTUBHOM Harpysku ¢ NoctoAaHHoM BpemeHun L/R He 6onee 50 mc B uensx 0,25A
NOCTOSHHOrO TOKa Hanps*keHnem 220 B, He bonee

KommyTaumoHHanA CNOCOBHOCTb  KOHTAKTOB pene npu 3aMblkaHUKN U

pa3mblKaHUW HArpysKku B LenAx nepemeHHOro Toka HanpsxxeHuem 220 B, He 8A
6onee

BecKoHTaKTHble AUCKpPEeTHbIe BbIX0Abl
KonnuyecTso ANCKPETHbIX BbIXOA0B 2
KoMmyTaupmoHHasa cnocobHOCTb pesie Npu akTUBHOM Harpyske, MA 65

BxoAbl NUTaHUA OT TOKOBbIX uenei TTY
Konnuectso Bxon08 2
MWHUManbHbIN CyMMapHbIi Tok, A? 4
Bpema roToBHOCTM YCTPOICTBA NPU CymmapHOM Toke 10 A, c? 0,25
Bpema roToBHOCTM YCTPOICTBa NPY CyMMapHOM Toke 4 A, c? 0,30

Bbixoabl AeLWYHTUPOBAHUA TOKOBbIX 3/1IEKTPOMArHUTOB OTKIOYEHUSA
Konnyectso BbIXO4,08B 2
BuctabunbHoe
Tun pene 3NeKTpomexaHuyecKoe pene ¢
OBYMA KOHTaKTaMu

MaKcuMmanbHbI TOK NPY pasMblKaHUM Harpysku, A 200

7 KUT-P-A11-AP3T-01
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MpogonxkeHne Tabanubi 2.2

UHTepdeiicbl cBA3M C yCTPOIACTBOM

Tun uHTepdelica cBaA3uM ¢ nporpammHbiM Komnnekcom «KIT.Connect»

RS-485 (pasbem X32), USB

Tun uHtepdeliica ceasm c ACY

RS-485 (pasbem X33)

MpoTokoabl nepegayun gaHHbix B ACY

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

CuUHXpOHU3aUUA BpemeHU

Tun nnTepdeica

RS-485 (pasbem X31)

Cnocob cMHXpPOHM3auuK

1PPS

UHTtepdeiicbl cBasm Ethernet

Tun uHTtepdeliica ceasm c ACY

Ethernet 100BASE-TX
(pa3bembi X34, X35)

MpoTokoabl nepegayum gaHHbix B ACY

ModBus-TCP,
M3K 60870-5-104-2004

BcTpoeHHOe nporpammHoe obecneueHune

CobcTBeHHOe BpemA cpabaTbiBaHMA MYCKOBbIX OPraHOB MO TOKYy W

25
HanNpAXKeHuto, He bonee, Mc
Bpema Bo3BpaTa MYyCKOBbIX OPraHOB MO TOKY U HanpaXeHuto, He bonee, Mc 25
MuHMUManbHO Heobxoammoe Bpema A0 HacbiweHus TT ana obecrneyeHus 4

npasuabHon pabotbl 43T, mc

Y NMutaHme oT TOKOBbIX Lienei oCyLLeCcTBAARTCA NPU OTCYTCTBMM ONepaTUBHOIO NUTaHUA

2 Moa, cyMMapHbIM TOKOM NOHMMAETCA CyMMapHbIi ToK pa3 A n C

KUT-P-A11-AP3T-01
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2.3 OyHKUMOHANbHbIE XapaKTePUCTUKMN YCTPOIACTBA
2.3.1 Cxema nogKntoveHms

2.3.1.1 Ha pucyHKe 2.1 npuBeaeHa cxema NoAKAOYEHMA YCTPOMCTBA.

LncKpeTHble Bxoabl

X41 X51 X53
1 o»{—__ 1 [B13 Bxog, 1 o =220B 1|+ B9 Bxog,
2 O =~220B 2 o»+___ |+ [AB1PMB 2 09%4—‘ =2208B
3 o»—+  +— [AB14 Bxog 3 o»—+__ - AB2PNO 3 Q%F—@j AB10 Bxog,
4 o»—— 1 [B15 Bxog 4 Oo»—+— 1+ [OB3 Bkawouutb 4 | SH— +24 B
5 o»—+— }-e [B16Bxog 5 O+ e [B4 OtkalouuUTb 5 ga%—@ﬁ AB11 Bxog,
6 o» | |+ [AB17 Bxog 6 O»+—__ | [B5 lotoBHOCTbL 6 | O +248B
7 o>+ [B18Bxog 7 o %2208 7 m%{ai [1B12 Bxog,
8 O =220B 8 O»—+— AB6 Bxog, 8 | o +24B
9 o»{— - AOB19r3T1 9 o [B7 Bxog, 9 | o
10 o9—— | [AB20T3T2 10 o9 ~220B 10| -
11 &»——_ |- [OB21T3PMH 11 m%i—‘ AB8 Pexxum Y 11| -
12 o =220B 12 O =220B 12| o
1PPS - CUHXpOHU3aLMA
MutaHue ot TT, T~ | BpemeHU

AelyHTUpoBaHMe 30 ™ X31 (RS-485)
Aranorosble BXoAbl 11 1 o] A
2 O» B
x21 1 ‘% . .
1 o < $k 3 o5 |R (120 Om)
< 4 ©
2 oo AP Sk 4 o> Gnd
3 0] 8 BH E—. 1A CBA3b C NporpammHbIM
4 o Vol g Lie komnnekcom "KIT.Connect”
& & 7 -
5 3 can 3 | oo o |5 o X32 (RS-485)
6 o S g 100~ A
7 lamm o |, 2| 202 B
8 o e 2| |H 3 v |R(120 Om)
9 o1y 8 HH S 3| 4 o»| Gnd
J s @ |
10 o 6ot ¢ it CaA3b c ACY
11 o \ i X33 (RS-485)
Lo 3 IC HH \ % =
= 1 o A
13 c~? 7| ot : 2 o» B
o ; :
14 5|0 UAB 8 3 | o9 |R (120 Om)
15 f}fg 4 oo- Gnd
B S —
16 ng UBC e X34 (Ethernet)
I RJ45 (T-568B)
X35 (Ethernet)
RJ45 (T-568B)
X42 X52 X54
1 o»+—"— K12 Bbixog 1 1 o»+— — | K7 Bbixog,
2 O 2 K1 OTtkntodeHne 2 O
3 o»—+—— K13 Bbixog 3 K2 BknloueHune 3 o»—+— — | K8 Bbixog,
4 4 K3 ABap.oTkA. 4 O
5 o»—+—"— K14 Bbixog 5 K4 NpeaynpexaeHve 5 o»—+— — | K9 Bbixog,
6 O 6 K5 OTKa3 6 o9
7 o»—+—"— K15 Bbixog, 7 7 o»—+—— | K10 Bbixoa
8 vt 8 K6 Bbixog, 8 Ol
9 oM 9 9 oM
10 O»— 10| o 10 o»—+— — | K11 Bbixop,
11 o» | © e BK16 Bbixog, 11| o» 11 o» |~y »
12 o» |+ ® — BK17 Boixog 12| o 12 o»

LVCKpeTHble BbIXOAbl, MUTaHUE

PucyHoK 2.1 — Cxema NoAKAYeHUs yCTPOUCTBa
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2.3.2 AHanorosble BX0oAbl

2.3.2.1 B tabanue 2.3 npuBeneH nepeyeHb aHaIoroBbiX BXOA40B YCTPOMCTBA.

Tabnunua 2.3 — AHanoroBsble BXoAbl

HanmeHoBaHue
Junana3oH nsmepeHus ®PyHKUMOHaNbHOE Ha3HaYeHue
aHaNoroBoro BXxo4a
IA BH Tok ¢a3bl A ctopoHbl BH
IB BH Tok ¢a3bl B ctopoHbl BH
IC BH Tok ¢a3bl C cTopoHbl BH
IA HH 0,25-250,00A Tok ¢asbl A ctopoHbl HH
IB HH Tok ¢a3bl B ctopoHbl HH
IC HH Tok ¢a3bl C ctopoHbl HH
UAB 5264 B HanparkeHue AB cTopoHbl HH
UBC HanparkeHue BC ctopoHbl HH

2.3.3 AncKpeTHble BXOAbl N BbIXOAbl

2.3.3.1 B tabnuuax 2.4 u 2.5 npmuBeaeHbl COCTaB AMUCKPETHbIX BXOAO0B M BbIXOAOB YCTPOMCTBA
COOTBETCTBEHHO. DPYHKUMOHA/IbHOE Ha3HayeHMe OUCKPETHbIX BXOA4OB U BbIXOAOB, UX HaMMeHOBaHWA
BbINO/IHEHbl Ha 3aBOAE-U3rOTOBUTENE YCTPOMCTBA M NpU HeobxogMmocT moryT ObiTb M3MEHEHbl C
nomoLLbo nporpammHoro komnaekca «KIT.Connect».

Tabnnua 2.4 — JucKpeTHble BXOAbI

HanmeHoBaHue

cDyHKLI,l/‘IOHa}'IbHOE Ha3Ha4YeHune

MoaKNtoYeH K normyeckomy

[AVCKPETHOro Bxoaa BXoA4y
[AB1 PMNB Pene nonoxeHua BbIKAKOYATENA - BKAOYEHO PMB
B2 PIO Pene nonoxxeHua BolKAOYaTENA - OTKIIOYEHO PMo
B3 BKkaoumntb OnepaTtMBHOE BK/KOYEHME BbIKAOYATENA BK/TIOHNTDb
B4 OTkntounTb OnepaTtrBHOE OTKAOYEHUE BbIKAOYaTeNsA OTKMOYUTb

[B5 FoToBHOCTL

CurHan rotoBHOCTH npmeoda K BK/IlOYEHUIO
BbIK/1lOYaTeNnA

[oTOBHOCTb NpUBOAA

[B6 Bxop,

Ha3Hauyaemblii ANCKPETHbIN BXOA,

[0B7 Bxoa

Ha3Hauyaemblii ANCKPETHbIN BXOA,

[0B8 Pexxum Y

CurHan nepeKknYeHna pexxmmos ynpassieHunaA
BbIK/Z1lOYaTENNIEM

Pexxum Y

[B9 Bxoa HasHauaemblit SUCKPETHBbIN BXOS, -
[0B10 Bxop, Ha3Hauyaemblii ANCKPETHbIN BXOA, -
[AB11 Bxoa Ha3Hauyaemblii ANCKPETHbIN BXOA, -
[0B12 Bxop, HasHauaemblit SUCKPETHbIN BXOS, -
[B13 Bxop, Ha3Hauyaemblii ANCKPETHbIN BXOA, -
[1B14 Bxoa Ha3Hauyaemblii ANCKPETHbIN BXOA, -

KUT-P-A11-AP3T-01
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MpogonxeHne Tabnnubl 2.4

HanmeHoBaHue MoAKNOYEH K NOrMYeCcKoMy
@OyHKUMOHANbHOE Ha3HauYeHne

AVCKPEeTHOro Bxoaa BXo4y

AB15 Bxopa HasHauyaemblil ANCKPETHbIN BXOA, -

[0B16 Bxop, HasHauaemblit AUCKPETHbIN BXOA, -

AB17 Bxopa HasHauyaemblil ANCKPETHbIN BXOA, -

[B18 Bxop, HasHauaemblit AUCKPETHbIN BXOA, -

B19 3T 1 CpabaTtbiBaHue nepsBom ctyneHn 3 3T
TpaHcdopmaTopa

11820 13T 2 CpabaTtbiBaHMe BTOpOM CTyneHu 3 r372
TpaHcdopmaTopa

AB21 3 PMH CpabatbiBaHue '3 PMH 3 PMH

Tabnnua 2.5 — IMcKpeTHbIe BbIXOAbl

HanmeHoBaHMe
OVCKPETHOro BbIXoa4a

cDyHKLI,l/‘IOHa}'IbHOE Ha3Ha4YeHune

MoaKNtoYeH K N1orMyeckomy

BbIXo4y

K1 OtkntoyeHue

OTKAtOYEeHMeE BbIKAOYaTeNA

OTKNOYEHUE BbIK.

K2 BkntoueHune

BkntoyeHme BbiKAOYaTeNA

BkntoyeHue BbIKA.

K3 ABap.oTKA.

ABapuiiHOe OTKNOUYEHME BbIK/KOYaTeNA

ABapuiiHoe OTK/I.

K4 MNpegynpexgeHue MNpeaynpegutenbHasa cMrHaansauma MpeaynpexgeHne
K5 Otkas? OTKas ycTpolictsa OTKas KUT
K6 Bbixop, HasHayaemblil AUCKPETHbIM BbIXOA, -

K7 Bbixop, HasHayaembll AUCKPETHbIM BbIXOA, -

K8 Bbixopa, Ha3Hauyaemblli ANCKPETHbIN BbIXOA, -

K9 Bbixop, HasHayaembll AUCKPETHbIM BbIXOA, -

K10 Bbixop, HasHayaemblil AUCKPETHbIM BbIXOA, -

K11 Bbixog, Ha3Hauyaemblli ANCKPETHbIN BbIXOA, -

K12 Bbixog, HasHayaemblil AUCKPETHbIM BbIXOA, -

K13 Bbixog, HasHayaemblit AUCKPETHbIM BbIXOA, -

K14 Bbixog, Ha3Hauyaemblii ANCKPETHbIN BbIXOA, -

K15 Bbixog, HasHayaemblt AUCKPETHbIM BbIXOA, -
BK16 Bbixop, HasHauyaemblit 6ECKOHTAKTHbIM AUCKPETHbIN BbIXOZ, -
BK17 Bobixopg, Ha3Hayaemblit 6€CKOHTAKTHbI AUCKPETHbLIN BbIXOA, -

1) HasHaueHune ANCKPETHOIO BbIXO4a HE USMEHAETCA.

11
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3 ONUCAHUE GYHKLIUIA YCTPONCTBA
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3.1 Obwue cBegeHunn

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

Bce ¢dyHKUMOHaNbHbIE CXEMbI aNTOPUTMOB YCTPOMCTBA NPUBEAEHbI B NPUNOXKEHUM A.

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

3.2 AuddepeHuymanbHaa 3awmta TpaHcpopmatopa (A3T) u guddepeHumanbHas ToKoBas
oTceuka (ATO)

3.2.1 dyHKuMOHanbHaAa cxema anroputmos 3T u ATO npeacrasneHa Ha pucyHke 3.1,
HactpanBaemble napametpbl A3T 1 ATO npuseneHsbl B Tabavue 3.1, BXOAHblE U BbIXOAHbIE CUTHANbI — B
Tabnuue 3.2.

; &
. *

Mo Aato 1> ( \
C auMAX 3 ATO I> 4 L CpabatbipaHne ATO )

Bnok. ATO }

\ ®aza C)
,,( daza B .
daza A 2
p Beog O3T —
A ™" no at iA> &
é@ﬂ(ﬂ land.Hau.
O3T Kropm2
03T Ktopm3 o
J

/- nonsT A2 21
2r/11r 53 O3T 2r> Bbusoﬂs o3t
0.2 IHom

Beog OTO

( Y

—{ CpabatbiBanne 3T
.

-

[ ®a_|  Brok paT

,\/
|v‘

[ CpabartbiBaHve KUT

/
N

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

Tabnunua 3.1 — MapameTpbl 43T n ATO

HanmeHoBaHue Awnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKMU N3MeHeHuA YMOJIYQHUIO | U3MEHeHuA
O6wee
SHom 1,0-63,0 10,0 0,1 HomunHanbHaa nosHasa MOLWHOCTb
TpaHcpopmaTopa, MBA
Unom BH 6,00 — 121,00 35,00 0,01 HomunHanbHoe nepBmnYHOE 3Ha4YeHuA
HanpAXeHue cTopoHbl BH, KB
Unom HH 1,00 — 40,00 10,50 0,01 HomunHanbHoe nepBmnYHOE 3HaYeHuA
HanpAXeHwue ctopoHbl HH, KB
Cxema BH — Y 0-® ¥ i Cxema coegmHeHna CTOPOHbI BH —
3Be3a
Cxema HH — Y 0-® O i ;;(Zwaacoep,MHeHMﬂ CTOpPOHbI HH —

KUT-P-A11-AP3T-01
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MpogonxeHne Tabanubi 3.1

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM N3MeHeHuA YMOMYaHUIO | U3MEHEHWUA
Mpynna 0;1;11 11 - pynna coegnHeHUA
AO3T
Beopg A3T Oo-M O - Beog A3T
YcTaBKa No Ha4Ya/ibHOMY TOKY
03T lgnd.Hau. 0,20-1,50 0,30 0,01 cpabaTbisakna 13T, Hom
YcTaBKa no KoadPpUUMeHTY TOPMOKEHMUA
03T Ktopm?2 0,00-0,50 0,20 0,01 BTOPOrO Y4aCTKa XapaKTEPUCTMKMN
TOopMmOXKeHua A3T
YcTaBKa no KoadPUUMeHTy TOPMOKEHMUA
03T Ktopm3 0,30-1,20 0,50 0,01 TPEeTbero y4acTka XapaKTEPUCTMKMN
TOopMmOKeHua A3T
03T 2r> 0,10 0,30 0,15 0,01 YcTaBka 6/1T0KMPOBKK MO BTOPOIA
rapmoHuke 43T
Boisog M6 A3T O-™ O - BbiBOA NepekpecTHol 61okmMpoBku A3T
ATO
Beog ATO Oo-™M O - Beog A4TO
ATO 1> 3,00 — 30,00 10,00 0,01 YcTaBKa no ToKy cpabatbiBaHua OTO,
HOM
Tabnunua 3.2 — Jlornyeckue curHanbl 43T n ATO
Tun HavmeHoBaHue .
KommeHTapum
CUrHana CUrHana
no A3T IA>Y Myckosown opraH A3T no ¢ase A
no A3t IB>Y Myckosown opraH A3T no ¢pase B
no A3t Ic>Y Myckosown opraH A3T no ¢pasze C
no no A3TIA 2r>? MyckoBoW opraH 6n10okmpoBku A3T no dpase A
no A3T IB 2r>? MyckoBoi opraH 610okmMpoBku A3T no ¢ase B
no A3TIC 2r>? MyckoBoW opraH 6n10kMpoBkM A3T no ¢ase C
no Ato 1>Y Myckosoi opran ATO
«,\ bnok. A3T bnoknposaHue A3T
bnok. ATO bnokmposanHue ATO
Bxon | CpabaTbiBaHue KLUT HencnpaBHOCTb M3MeEPUTENbHbIX LLenei ToKa
BbiXG CpabatbiBaHue A3T CpabatbiBaHue 43T
A CpabatbiBaHue ATO CpabatbiBaHue ATO
Y KoadpduumeHT Bozspata He meHee 0,93
2 KoadpdumumeHT Bo3spaTa He meHee 0,88

3.2.2 YCTPOICTBO NpeaHasHaYeHo 4as 3aWmTbl TpaHcHOPMaToOpPOB CO cxemMamu coeguHerua Y/D-
11(1), Yu/D-11(1), Y/Y-0, D/D-0. [Oanee ANna KakA0W CXeMbl NpuseAeHbl YCTaBKM 3aLUMUTbl U GOPMYbl,
MO KOTOPbIM BbINOHAETCA pacyeT AnddepeHLmanbHOro ToKa M TOKa TOPMOXKEHMA.
Cxema coeguHeHuUA: Cxema coeguHeHuns:

Y/D YH/D Y/D YH/D
13 KUT-P-A11-AP3T-01
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Fpynna coegnHeHuUA: 11 Fpynna coeamnHeHuUA: 1
YcTaBKU:
Cxema BH-Y M Cxema BH-Y |
Cxema HH-Y O Cxema HH -Y l
lpynna 11 lpynna 1
Pacuet puddepeHumanbHbIX TOKOB:
| _ IaBH - Iz BH ln HH (3.1) | _ lasH - lceH LA 1 (3.4)
A and= A b=
Ane \/§ ) |HOM BT BH IHOM BT HH ane \/§ ' |H0M BT BH IHOM 8T HH
| _ Tgar - Icah n Tg (3.2) | _ lggn - Iagn Tg n (3.5)
B and™ B b=
and \/_§ IHOI\_/\ BT BH IHO_N\ 8T HH and \/_§ ' IHOI\_A BT BH IHO_M 8T HH
| | lcsn - lasH lc ui (3.3) | | lesn - laen lc (3.6)
C and= C b=
and \/§ *lhom srBH l1om er HH e \/§ " luom srBH lhom er HH
PacyeT TOKOB TOPMOXKEHUA:
| 1 ( lagH - I3 BH + la ) (3.7) | 1 < lagH - lcaH + ln W1 > (3.10)
A =_. A =_.
o2 ﬁ.IHOM_BT BH IHO_M BT HH P2 ﬁ'IHOM_BTBH IHO_M 8T HH
| _1 ( lg gH - IcgH N lg Hi > (3.8) | _1 ( lg 8H - laBH N g HH > (3.112)
8 =_. 8 =_.
Topm 2 \Z§'|H0M_BT BH IHO_M BT HH Topm 2 \Z§'|H0M_BT BH IHO_M 8T HH
| 1 ( lcgn - lasn . lc hn ) (39 1 ( lcen - ls B . lc > (3.12)
c =_. c =_.
o2 \/§'IH0M BT BH liom et HH P2 \/§'IH0M BT BH lhom et HH
Cxema coegmnHeHuUA:
|
Y/Y D/D
Fpynna coeguHeHuA: 0 Fpynna coeaguHeHuA: 0
YcTaBKu:
Cxema BH-Y 4| Cxema BH-Y O
Cxema HH-Y 4| Cxema HH -Y O
lpynna 0 lpynna 0
Pacuet gudpPpepeHumanbHbIX TOKOB:
e [nBH n [A HH (3.13)
IHo_M BT BH IHo_M 8T HH
|8 BH g W (3.14)
IB ane=
IHo_M BT BH IHo_M 8T HH
lc BH lc v (3.15)
IC i
IHOM BT BH IHOM BT HH
PacyeT TOKOB TOPMOXKEHUA: (3.16)
1 | BH U '
IATopM_E' | + |
HOM BT BH HOM BT HH
1 g BH g HH (3.17)
g Topmzz' | + |
Hom BT BH Hom BT HH
1 lc 1 lchu (3.18)
ICTopmzz' | + |
_ _ _ Hom BT BH Hom BT HH
roe la g Ig BH Ic BH -BTOPMYHbBIE 3HAYEeHUA GA3HbIX TOKOB CTOPOHbI BH, A;
KNT-P-A11-4P3T-01 14
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It g e Ic i -BTOPUMUHbBIE 3HaYeHUA Ga3HbIX TOKOB CTOPOHbI HH, A;
ltiom 57 BH — HOMMHANbHbBIW BTOPUYHbBIN TOK CTOPOHbI BH, A;
liom 51 HH — HOMMWHA/IbHbI BTOPUYHbBIN TOK CTOpOHbI HH, A.
HomMHanbHble BTOPUYHbIE TOKK CTOPOHbI BH 1 HH paccuntbiBatoTcs no dopmynam:

| _ Syow10° (3.19)
HOm BT BH™
\/§'UH0M BH'KTp BH
SHOM'103 (3.20)
IHOM BTHH™

\/§'UH0M HH'KTp HH
roe S,om — HOMMHaNbHAA MOLWHOCTL TpaHchopmaTopa, MBA;

U, .om BH — HOMUHaIbHOE NepBMUYHOE 3HAYEeHUA HanpaAXeHne CToOpoHbl BH, KB;

U..om HH — HOMWHANbHOE NepBUYHOE 3HAYEeHNA HanpaXKeHne ctopoHbl HH, KB;

Krp 1 — KO3OOUUMEHT TpaHchopmaumm TT cTopoHb! BH;

Krp v — KO3 dnumeHT TpaHcdopmaumm TT cTopoHbl HH.

3.2.3 43T BbinOoAHEHa C TopmoXKeHuem. [lpn yBenAMYEeHMU TOKa, NPOTEKAlWero u4epes

TpaHcbopmaTop, yBennumBaeTca ycTaBKa cpabatbiBaHua [3T. Xapaktepuctuka cpabatbiBaHua [O3T
npuveegeHa Ha pucyHke 3.2.

A IAVIdJ

3o0Ha cpabaTbiBaHuAa 43T

I,u,mb.Haq. —

TOpM

N

PucyHok 3.2 — XapakTtepucTtuka cpabatbiBaHmna 43T

3.2.4 MpegycmoTpeHa BO3MOXHOCTb nodasHon O6noKMpoBkn [3T no BTOPOM FapMOHUKe
andodepeHumMmanbHOro Toka ANA NpeaoTepaLLeHma cpabaTtbiBaHMA Npy BpOCKe TOKa HAaMarHMYNBaHMUA.

3.2.5 B ycTpoiicTBe npeaycMoTpeHa nepekpectHas 61o0knposka 3T no BTOpoi rapmMOHUKe, Koraa
npu YpOBHE BTOPOM FAPMOHWUKN Bbille YCTaBKK XOTs 6bl No ogHoM ¢dase, BIOKMPYHOTCA BCe OCTaslbHble
¢dasbl. NepeKkpecTHaa 610KMPOBKA NPUMEHAETCA Ha CUNOBbIX TPaHCPOPMATOPaAX CO CXEMON CoeANHEHUS
06MOTOK «3Be34a-TPeyronbHMK». Ha ykazaHHOM Tune TpaHchopmMaTopoB HPOCOK TOKA HaMArHUYMBAHUA
no oAHoM u3 a3 xapaKkTepusyeTca MasibiM COAEPKAaHNUEM BTOPOM rapMOHMKN U AN NpeaoTBpaleHua
OTKa3a 6/I0KMPOBKM NO BTOPOM rapMOHMKe HEODOXOAMMO NPUMEHEHME NEPEKPECTHOM BNOKNPOBKM.

Ha cunosbix TpaHchopmaTopax CO CXeMOW coeamHeHMs OoOMOTOK «3Be3ga-3Be3ga» WU
«TPEYroNIbHUK-TPEYroNIbHUK» NepeKkpecTHyto 610KMPOBKY HEOOXOAMMO BbIBECTMU.

3.2.6 AATO naBnsetca BcnomoraTenbHbim 3nemeHToB [13T M cpabaTbiBaeT npu MpeBblleHUU
AnddepeHLmanbHbIM TOKOM YCTaBKKU cpabaTbiBaHUA.

15 KUT-P-A11-AP3T-01
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3.3 lasoBasn 3awwmra (3)

3.3.1 dyHKUMOHaNbHaA cxema anroputma 3 npeacraBneHa Ha pucyHke 3.3. HactpamBaemble
napameTpsl 3 npmBeaeHbl B Tabaunue 3.3, BXoAHble W BbIXOAHbIE CUTHaAbl — B Tabauue 3.4.

f"\‘ raT 1 ) &
CurHanusauus 3T 1
f”\‘ kMraT1  ||S KV wa Griok. 3T 1 51 &
— R Cpa6atkiBanue 3T 1
‘( wpo 3T 1 Ha oTKn.
) ~k
~ -
\G"\‘ raT2 \} & 5
~ - - CurHanmsaums 3T 2
/,b — ~
L \‘ knrat2 | S k¥ wa Gnox. 3T 2 & ) )
R ﬂ 21 CpabatbisaHue 3T 2
~ . O - -

)
e ‘ rar ‘
‘\ \b\' Ha curHan |

\'\'\‘ r3 PrH

v

CurHanmsaumsa '3 PIMNMH
J

.| K4T3PMH

S KW Ha 6rok. '3 PINH

|
|
\ C6poc ceranmaauwm}

>1 ‘ A
R = - CpabatbieaHue '3 PIMH

\'\’\ "3 PMH Ha curHan

|
J
=
|
J
-~

‘C‘O“ Onep. Tok '3 ( Onep. Tok '3 )
"» W ‘
| g\" KNra ) { K13 )
PucyHok 3.3 — dyHKUMOHANbHAA cxema aaroputma I3
Tabnnua 3.3 — MNapameTpsbi 3
HanmeHoBaHue dwvana3oH 3Ha4yeHune no LWar .
KommeHTapun
YCTaBKMU N3MeHeHuA YMOJIYAHUIO | U3MEHEeHMA
3T 1 Ha oTKA. O-™ O - Mepesopg 3T 1 Ha oTKAOYEHUE
KW Ha 6n0K. 3T 1 O-™ O - Bsog KM Ha 6nokmpoBaHue 3T 1
KW Ha 610K. 3T 2 O0-™ O - Bsog KU Ha 6nokuposaHue 3T 2
KW Ha 6n0K. 3
PI'II-T oK O0-™ O - Bsog KM Ha 6nokmposaHue '3 PTMH

Tabnuua 3.4 — lornyeckme curHanbl 3

Tun HavmeHoBaHue .
KommeHTapum
CUrHana CUrHana
r3ri CpabatbiBaHWe nepsol cTyneHu 3 TpaHchopmaTopa
r3T2 CpabatbiBaHWe BTOpOM cTyneHu '3 TpaHchopmaTopa
3 PMNH CpabatbiBaHue '3 PMH
’\'\ KU T3T 1 CpabaTtbiBaHWe pene KOHTPOAA U30AALUN LLenn nepsoit ctynenu N3
TpaHchopmaTopa
CpabaTtbiBaHWe pene KOHTPOAA U30AALMK LLenn BTOPOM CTyneHu 3
KU 3T 2
TpaHchopmaTopa

KUT-P-A11-AP3T-01
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MpopgonxeHne Tabnnubl 3.4

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CcuUrHana
KW T3 PMH CpabaTtbiBaHWe pene KoHTpons usonaumu uenu '3 PrH
KU T3 O606LeHHbIN cUrHan cpabaTbiBaHMA pene KOHTPOAS u3onsaumm uenen N3
“» TpaHcdopmaTopa m PMH
X 3T Ha curHan Mepesog, '3 TpaHchopmaTopa Ha CUrHanN
'3 PMH Ha curHan MNepesog 3 PMH Ha curHan
Onep. TOK 3 CurHan oTcyTCTBMA ONEpPaTUBHOrO TOKa B Lenax '3
Bxog, Cbpoc curHanmsauum Cbpoc curHanmsauymm
CurHanmsauma 3T 1 CpabaTtbiBaHWe nepBol cTyneHu 3 TpaHchopmaTopa Ha CUTHANN3aALMIO
CpabatbiBaHue 3T 1 CpabaTtbiBaHue nepBol cTyneHu 3 TpaHchopmaTopa Ha OTKAKOYEHME
Bbixoz, CurHanmnsauyma 3T 2 CpabaTbiBaHWe BTOpO cTyneHu '3 TpaHchopmaTopa Ha CUrHaANN3aLMIo
CpabatbiBaHue 3T 2 CpabaTbiBaHWe BTOPOI cTyneHu '3 TpaHchopmaTopa Ha OTKAOUEHUe
CurHanmszauma '3 PMH CpabatbiBaHue '3 PMH Ha curHanmnsaumio
CpabatbiBaHue 3 PMMH | CpabaTbiBaHue '3 PH Ha oTKAloYeHne

3.3.2 B ycTpoiicTBe peann3oBaHa ra3oBas 3awmTa TpaHcopmaTtopa m PIH.
3.3.3 [epBaa cTyneHb
MpenycmoTpeH NnepeBos NepBOM CTYNEHM Ha OTKAOYEeHMe TpaHCchopmaTopa (NporpammHblin Karoy «I13T 1

Ha OTKA.»).

rasoBoM 3aliuTbl TpaHcPopmaTopa [AENCTBYET Ha CUrHaAU3aUMIO.

3.3.4 Bropada cTyneHb ra3oBoi 3aluTbl TpaHchopmaTopa U rasosas 3awmrta PMH gencreytoT Ha
OTKNIOYEHMUE.

3.3.5 MpeaycmoTpeH onepaTUBHbIM NepeBos CTyNneHel ra3oBoi 3alnTbl TpaHchopmaTopa un PIMH
Ha CUrHasn3aumtio.

3.3.6 B ycTpoicTBe NpeaycMoTPeHO MOAKAIOYEHNE KOHTAKTOB pesie KOHTPO/IA U30/1AUMn Lenen
rasoBoi 3alWMTbl. KOHTaKTbl pene KOHTPOAA M30NSALMU AEUCTBYIOT HA CUrHanusaumto. MpegycmoTtpeH
nepesos Ha 6/10KMPOBaHME ra30BOM 3aLWUTHI.

17
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3.4 MakcMmanbHasa TokoBas 3awurta (MT3)

3.4.1 dyHKUMOHanbHaA cxema aaroputma MT3 npegcrtaBneHa Ha pucyHKe 3.4. HactpamBaemble
napameTpbl MT3 npuseaeHbl B Tabauvue 3.5, BXogHble 1 BbIXOAHble CUrHanbl — B Tabauue 3.6.

| Pasa C'
[ ba3a B
. MT3 no casH. Tokam T ®aza A
--/-|NoMT3 1 1A>
IABH — Mo s >1
21
W MBI ) g MT3 1 o 2 rapM.‘ 9
Bn. 2r. .A W —
S
; ‘ MT3 no pasaH. TokoB T
IAB BH -f- 20 MT3 1 1AB ‘
ol
O MTS 1P < Bn.MT31no2 rapM.‘ ﬂ
Bn.2r. 9AB | —~ »
J [

N —
\ Myck no U HH }7 21
\ <

a

PMB HH

)

[\’Q\_ B Myck no U HH Ji
——

)
L N PB HH

~

I ™
“w,

\\ a_ Briok. MT3 1 J
p

IABH

O

>1

MT3 no dasH. Tokam

WMT31 no pacy. U

>1

MT31no B U

/- momT32ip>

MAX (€2 MT32 1>

1B BH
IC BH

MT3 no pasH. TokoB

j
-

/- NomT32In>

MAX (3 MT32 1>

IBC BH
ICABH

‘IAB BH

[7 Myck no U HH
\:\’\ PMB HH
[’\"» B NMyck no U HH
\:’\ PB HH

LI

21

21

. MT3 2 no pacu. U

1 MT32no B U

(‘\.\" Bnok. MT3 2

Myck MT3 1

Beog MT3 1

MT3 1 Tcp p

b L CpabatbiBaHue MT3 1

4[ Myck MT3 2 |
Beog MT32 MT32Tcp
— L CpaGatbiBaHne MT3 2

J

PucyHok 3.4 — ®yHKUMOHANbHAA cxema anroputma MT3

Tabnunua 3.5 — MNapameTpbl MT3

HanmeHoBaHue Awvana3oH 3Ha4yeHune no LWar o
KommeHTapun
YCTaBKM N3MeHeHuA YMONYAHUIO | U3MEHEHUA
O6uwee
MT3 no ¢asH.
ToKaM O0-™ 0O - Bsog paboTbl MT3 no ¢pasHbIM TOKam
MT3 no pasH. 7 i Bsog paboTbl MT3 no pasHocTu $asHbIX
TOKOB D- O TOKOB
CryneHb 1

Beoa MT3 1 O-™ O - Bsog MT3 1
MT3 1 I> 0,25 -250,00 5,00 0,01 YcTaBKa no TOKy cpabatbiBaHna MT3 1, A
MT3 1 Tcp 0,00 — 60,00 0,20 0,01 Sl\//ﬂgslkacno BpemeHu cpabaTtbiBaHuA

KUT-P-A11-AP3T-01
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MpogonxeHne Tabanubl 3.5

MT3 1 no pacu. U 7 ) Pabota MT3 1 c nycKOM Mo pacyeTHbIM
0- O HanpaXKeHnAM
MT31noAB U 7 ) Pabota MT3 1 c nyckom no AUCKpeTHOMY
0- O Bxoay «/[1B Myck no U»
Bn. MT3 1 no 2 o i Bsog 610knpoBku MT3 1 no BTOpPOIA
rapm. b- = rapMoHMKe TOKa
CryneHb 2
Bsog MT3 2 O-™M O - Bsog MT3 2
MT3 2 I> 0,25 -250,00 5,00 0,01 YcTaBKa no Toky cpabatbiBaHma MT3 2, A
YcTaBKa Nno BpemeHu
MT32T - 2 1
32Tep 0,00 - 60,00 0,20 0,0 cpabatbiBaHMa MT3 2, ¢
MT3 2 no pacu. U 7 ) Pabota MT3 2 ¢ nycKOM MO pacyeTHbIM
0- O HanpaX)eHnAam
MT3 2 no B U 7 ) Pabota MT3 2 ¢ nycKOM Mo ANCKPETHOMY
0- O Bxoay «/1B Myck no U»
Tabnunua 3.6 — Jlornyeckme curHanbl MT3
Tun HanmeHoBaHue o
KommeHTapum
CUrHana curHana
Crynenb 1
Mo MT3 1 1A>Y Myckosoi oprad MT3 1 no ¢ase A
Mo mMmT3 1 I1B>Y Myckosoi oprad MT3 1 no ¢ase B
o no mT31I1c>Y Myckosoli opraH MT3 1 no ¢ase C
Mo MT3 1 IAB>Y Myckosoli opradH MT3 1 no pasHocTn dpasHbix Tokos AB
Mo mMmT3 1 IBC>Y MyckoBon opradH MT3 1 no pa3HocTh ¢pa3Hbix Tokos BC
no MT3 1 ICA>Y MyckoBoi opraH MT3 1 no pasHoctu pasHbix Tokos CA
bnok. MT3 1 bnoknposaHne MT3 1
«’\ 4B Nyck no U HH MNyck MT3 no HanpsaxeHutio HH
PMB HH PIB BBOAHOrO BbIK/tOYATENA CTOPOHBLI HH
bn. 2r. .A CurHan cpabatbiBaHUs 610KMPOBKM MT3 No BTOPOM rapmoHUMKe ToKa A
bn. 2r. ¢.B CurHan cpabatbiBaHWUs 610KMpPOBKM MT3 no BTOPOM rapMmoHUMKe ToKa 1B
bn. 2r. ¢.C CurHan cpabatbiBaHus 610KMpPoBKM MT3 no BTOPOM rapmoHMKe ToKa IC
Bxop, bn. 2r. .AB CurHan cpabatbiBaHUs 610KMPOBKM MT3 no BTOpOM rapmoHuMKe Toka IAB
bn. 2r. .BC CurHan cpabatbiBaHUs 610KMpPoBKM MT3 no BTOpOM rapmoHuMKe Toka IBC
bn. 2r. $.CA CurHan cpabatbiBaHMs 610KMpoBKM MT3 no BTOpoK rapmoHuKe ToKa ICA
Myck no U HH CurHan nycka MT3 no Hanpsa»xeHuto HH
Myck MT3 1 Myck MT3 1
Bbixopg,
CpabaTbiBaHne MT3 1 CpabatbiBaHne MT3 1
CryneHb 2
no no MT3 2 Ip>Y Myckoson opraH MT3 2 no makcumasnbHOMY M3 pa3HbIX TOKOB
no MT3 2 In>Y MyckoBon opraH MT3 2 no MakcMmMasibHOM Pa3HOCTU da3HbIX TOKOB
bnok. MT3 2 bnokmposaHme MT3 2
’\'\ AB lMyck no U HH Myck MT3 no HanpaxeHuto HH
PMB HH PTB BBOAHOrO BbIK/AOYATENA CTOPOHBLI HH
Bxopa, Myck no U HH CurHan nycka MT3 no HanpsaxxeHuto HH
Myck MT3 2 Myck MT3 2
Bbixog,
CpabaTbiBaHne MT3 2 CpabaTbiBaHne MT3 2
Y KoadpdpunumeHT Bo3spaTa He meHee 0,93

3.4.2 B ycTpoicTBe npegycmoTpeHa pabota MT3 no umamepeHHbIM ¢asHbIM TOKamM WAW MO
Pa3HOCTU pa3HbIX TOKOB.

19
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PaboTa no mamepeHHbIM ¢Ga3HbIM TOKaM MPUMEHSAETCA B C/ayvae paboTbl ceTu CTOPOHbl BH
TpaHchopmaTopa B peMme C U30/IMPOBAHHOMN UM KOMNEHCUPOBAHHOM HEUTPaNbIO.

Pabota no pasHOCTM ¢a3HbiXx TOKOB NpUMeHAeTCcA B cayyae paboTbl cetu CTOpoHbl BH
TpaHchopmaTopa B pexmme ¢ 3PPeKTMBHO-3a3eM/IEHHON HEeUTpanblo. B AaHHOM perknme yCTPoMCTBO
paboTaeT No pPasHOCTM ¢a3HbIX TOKOB, YTO 3IKBMBAJIEHTHO COEAMHEHWUID TPAHCPOPMATOPOB TOKA B
«TPEYro/ibHMK». B yKazaHHOM peXXMme YCTPaHAETCA BAMAHME TOKOB Hy/neBOM MNOCiAefoBaTe/bHOCTH,
npoTeKarLwmx yepes 06MOTKM cCMN0BOro TpaHchopmaTopa Npu BHELWHNX ogHOda3HbIX K3.

3.4.3 MNpepycmoTpeHa BO3MOKHOCTbIO 6N10KMPOBKK NepBoi ctyneHn MT3 1 no BTOPOIA rapMOHUKe
ToKa (n. 3.3.2) ana npeaoTepalleHna cpabaTbiBaHUA NPU BPOCKE TOKA HAMArHUYMBAHUA.

3.4.4 Ons obeunx ctyneHet MT3 npeAycMOTPEHA BO3SMOXKHOCTb NMYCKa NO HanpsaxKeHuto.

Bsopg nycka no nusamepeHHomy Hanpsa*keHuto gna MT3 1 n MT3 2 ocywecTBaAeTca NporpaMmmHbIMU
Kntovyammn « MT3 1 no pacy. U» n «MT3 2 no pacy. U», COOTBETCTBEHHO.

BBoAa nycka No Ha3HaYaemMbliM BXO4AM OCYLLLECTBAAETCA NPOrpammHbIMM Kntodamm « MT3 1 no B
U» n«MT3 2 no AB U», gna MT3 1 n MT3 2 coOOTBETCTBEHHO.

3.5 YcKkopenue MT3 (YMT3)

3.5.1 dyHKUMOHaNbHaA cxema anroputma YMT3 npepctasneHa Ha pucyHke 3.5. Hactpansaemsble
napameTpbl YMT3 npusegeHbl B Tabanue 3.7, BXOAHbIE U BbIXOAHbIE CUTHAAbI — B Tabauue 3.8.

Beog YMT3 1c E—_—
Y PMO ) IZL &
YMT3 Tecp
Myck MT3 1 } | ey { CpabaTtbiBaHne YMT3 j
N < - -
e Briok. YMT3
. N oK. }

PucyHok 3.5 — ®yHKUMOHaNbHAA cxema aaroputma YMT3

Tabnnua 3.7 — MNapameTpbl YMT3

HanmeHoBaHue dwvana3oH 3Ha4yeHune no LWar KoMMEHTauii
YCTaBKMU N3MeHeHuA YMOJIYAHUIO | U3MEHEeHMA P
Bsoa YMT3 O-™ O - Bsoag YMT3
YcTaBKa no BpemeHu cpabaTbiBaHUA
MT3 T -1 1 1
YMT3 Tcp 0,00-1,00 0,10 0,0 YMT3, ¢
Tabnuua 3.8 — Jlornyeckme curHanol YMT3
Tun HanmeHoBaHue o
KommeHTapum
CUrHana CUrHana
~» PNo Pene NonoxeHus BbliKAOYaTENA — OTKNOYEHO
* [Brok. YMT3 BnokMpoBaHme YMT3
Bxopa, Myck MT3 1 Myck MT3 1
Bbixog | CpabaTtbiBaHue YMT3 CpabaTtbiBaHne YMT3

3.5.2 YMT3 BBOAUTCA Ha 1 CEKYHAY NOC/e BKAOYEHUA BbIK/IHOYATENA.
3.6 MycK no HanpsaxxeHuto (MT3/U)

3.6.1 dyHKuMOHaNbHan cxema anroputma MT3/U npeacraBneHa Ha pucyHke 3.6. HactpanBaembie
napameTtpbl MT3/U npusegeHsl B Tabauue 3.9, BXxoAHble M BbIXOAHbIE cUrHanbl — B Tabanue 3.10.
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(UAB [~ _
UBo - | MO MT3/U HH<
L MIN 553 MT3/U< |
? { Myck no U HH 1
uAB
uAB |/ | nmomTau2 HH>
U2 [§3 MT3/u2>
Beog komb. nycka Brok. no KLH
-
‘CpaSaTblaaHme KLJ,HJ‘ \LL
PucyHOK 3.6 — ®yHKUMOHaNbHAA cxema anroputma MT3/U
Tabnuua 3.9 — MNapameTtpbl MT3/U
HavmeHoBaHue dnanasoH 3HayeHMe no War o
KommeHTapum
YCTaBKU N3MeHeHHnA YMONYaHUO n3mMmeHeHuA
YcTaBKa NoO IMHENHOMY HaNpPAXKEHUIO
MT3/U< 5-80 20 1
/ cpabartbiBaHma MT3/U, B
YcTaBKa No HanpaXeHUo obpaTHO
MT3/U2> 5-20 5 1 nocneaoBaTebHOCTU cpabaTbiBaHUSA
MT3/U, B
BBoa Komb. nycka O-™M O - BBog KOMBUHMPOBaHHOIO Nycka MT3/U
Bsog 610kuposku MT3/U npwu
Bnok. no KLH - -
n1ok. no KL 0-o O HencnpasHocTtu LUH

Tabauua 3.10 — /lornyeckme curHansl MT3/U

CMI:anna HanmeHoBaHue curHana KommeHTapuii
MO MT3/U HH<Y Myckosoi opraH MT3/U no nAnHeiHbim HanpsaxeHmam HH
no MO MT3/U2 HH>? Myckosoit opraH MT3/U no HanpsxeHuto obpaTHOM
nocnegosatenbHoctn HH
Bxos | CpabaTtbiBaHue KLH HencnpaBHOCTb M3MePUTE/IbHBIX LLenel HanpaKeHus

Bbixoa | Myck no U HH CurHan nycka MT3 no HanpsaxxeHuto HH

Y KoaddpuumeHT Bosspata He bonee 1,07

2 KoadpduumeHT Bo3spaTta He meHee 0,93

3.6.2 Npu BBeAeHHOM KOMBUHUpoBaHHOM nycke MT3/U u cpabaTtbiBaHMM MYCKOBOro OpraHa
obpaTHOW nocnefoBaTeNbHOCTU MPOUCXOAUT NPUHYAUTENbHOE cpabaTbiBaHME MYyCKOBOro opraHa no
JNIMHEMHbIM HanpsaXeHnam, 4to obecneunsaeT 60NbLUYIO YYBCTBUTENIBHOCTb GYHKLMM NPU CUMMETPUYHBIX
N HeECMMMETPUYHbIX K3.

3.6.3 MporpammHbiMm Kawodom «bnok. no KUH» Bbibupaetca pexum pabotel MT3/U npwu
HEUCNPABHOCTU M3MEPUTENbHbIX Lenen HanpaxeHua. MNpu BbiBeAEHHOM NPOrPaMMHOM K/toYe MycK no
Hanps»eHuto BbiBoAUTCA, MHave MT3/U 6aokupyeTca.

3.7 bhokupoBKa No BTOPOi rapMOHUKe

3.7.1 dyHKUMOHaNbHAA cxema anropmutma 610KMPOBKM MO BTOPOM rapMOHUKe NpeacTaB/ieHa Ha
pucyHke 3.7. HactpanBaemble napameTpbl 6/I0KMPOBKU MO BTOPON rapMOHMKE NMpUBEAEHbI B Tabauue
3.11, BXoAHble M BbIXOAHble CUTHaNbl — B Tabaunue 3.12.
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PucyHok 3.7 — ®yHKUMOHANbHAA cXema anropmtma 6/I0KMPOBKM NO BTOPOMN rapMOHUKe

Tabnunua 3.11 — NapameTpbl 610KMPOBKM NO BTOPOM rapmMOHUKe

HanmeHoBaHue dwnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKM N3MeHeHMA YMOJIYAHUIO | U3MEHEHMA
525 1255 0,10 -0,30 0,15 0,01 YcTaBKa No ypoBHIO BTOPOI rAPMOHUKeE B
TOKe, 0.e.
YcTaBKa No TOKY, NPy KOTOPOM
bn.2r. 1> 0,25 -250,00 5,00 0,01 610KMpyeTcs 610KMPOBKA NO BTOPOIA
rapmoHuke, A
BbiBOA NepeKkpecTHOM 6/10KMPOBKM NO
Beigoa Mb 2r. 0- O BTOPOW FrapMOHMKe

Tabnunua 3.12 — Jlornyeckune curHanbl 610KMPOBKM MO BTOPOIA rAPMOHMKE

Tun HanmeHoBaHue o
KommeHTapum
curHana curHana

Mo bn.2r. 1A 2r.>Y lMyckoBOW opraH NpeBbILEHNS YPOBHA BTOPOM rapMOHUKK no ¢ase A
Nno 6n.2r. 1B 2r.>Y lMycKoBOW opraH NpeBbILEHNS YPOBHA BTOPOI rapMOHMKM No ¢ase B
Nno 6n.2r. IC 2r.>Y MycKoBOW opraH NpeBbILEHNS YPOBHA BTOPOI rapMoHMKM no ¢ase C
Nno 6n.2r. IAB 2r.> % MyckoBOW opraH NpeBbILEHNS YPOBHA BTOPOM rapMoHMKM no ¢ase AB
Nno bn.2r. IBC 2r.>Y MyckoBoW opraH NpeBbILEHNSA YPOBHA BTOPOM rapMOoHMKK no ¢ase BC
Nno 6n.2r. ICA 2r.> Y MyckoBOW opraH NpeBbILEHNS YPOBHA BTOPOM rapMoHuKKM no ¢ase CA

no Mo bn.2r. 1A>0.25 A? MyckoBo# opraH npeBblleHns TOKOM ¢a3bl A 3Ha4YeHuna 0,25 A
Mo ba.2r. 1B>0.25 A? MyckoBoW opraH npesbileHNs TOKOM ¢as3bl B 3HaueHns 0,25 A
Mo bn.2r. 1C>0.25 A? MyckoBo# opraH npesbileHUs TOKom ¢asbl C 3HavyeHus 0,25 A
MO Bn.2r. IAB>0.25 A? | MycKoBOW opraH npesbilleHnA TOKOM da3 AB 3Hauenua 0,25 A
Mo ba.2r. IBC>0.25 A? MyckoBo# opraH npesblileHns Tokom ¢a3 BC 3HaueHumna 0,25 A
MO Bn.2r. ICA>0.25 A? MyckoBo opraH npesbiweHns Tokom ¢a3 CA 3HayeHus 0,25 A
[0 BA2r. A2 :ycxosoﬁvopraH, npu CpaGaTbIBZHVIM KoToporo 6aoKkuMpyeTcs 6J10KMPOBKA

O BTOPOIA rapMOHUKe Mo dase

KUT-P-A11-AP3T-01
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MpogonxeHne Tabanubl 3.12

MycKkoBow opraH, npu cpabaTbiBaHUM KOTOPOro 610KNpyeTca 61OKMPOBKaA
no BTOPOW rapmoHuKe no ¢ase B

MycKkoBow opraH, Npu cpabaTbiBaHUM KOTOPOro 610KNpyeTca 61OKMPOBKaA
no BTOPOW rapmoHuke no ¢ase C

Myckoso# opraH, Npu cpabaTtbiBaHMM KOTOPOro 610KMpyeTcs 61O0KMPOBKA
no BTOpPOM rapmMoHuKe no ¢ase AB

Myckoso# opraH, Npu cpabaTtbiBaHMM KOTOPOro 610KMpyeTcs 61OKMPOBKA
no BTOpOW rapMoHuKe no ¢ase BC

MyckoBo# opraH, Npu cpabaTtbiBaHMM KOTOPOro 6a10oKMpyeTcs 61OKNMPOBKA
no BTOpoM rapmoHuke no ¢ase CA

Mo Ba.2r. IB>?

Mo Ba.2r. IC>?

no MO Bn.2r. IAB>?

Mo Bn.2r. IBC>?

MO Bn.2r. ICA>?

bn. 2r. ¢.A CurHan cpabatbiBaHWs 6/10KMPOBKM MT3 No BTOPOM rapMmoHMKe ToKa A
bn. 2r. ¢.B CurHan cpabatbiBaHus 6/10KMpPoBKM MT3 no BTOPOM rapMoHMKe ToKa 1B
Bbixoz, bn. 2r. ¢.C CurHan cpabatbiBaHMa 610KkMpoBKM MT3 no BTOPOI rapMmoHMKe ToKa IC
bn. 2r. $.AB CurHan cpabatbiBaHUs 610KMPOBKM MT3 no BTOPOI rapmoHuMKe ToKa IAB
Bn. 2r. .BC CurHan cpabatbiBaHusa 610kMpoBKM MT3 no BTOpoM rapmoHuKe Toka IBC
Bn. 2r. $.CA CurHan cpabatbiBaHusa 6/10kMpoBKn MT3 no BTopoii rapmoHuMKe ToKa ICA

Y KoadpdpurumeHT Bo3spata He meHee 0,88
2 KoadpduumeHT Bo3spaTta He meHee 0,93

3.7.2 NyckoBble oOpraHbl 6/I0KMPOBKM MO BTOPOM FAPMOHMKE BbIMNOJHEHbI MO 3HAYEHWUIO
OTHOLLEHMA BTOPON FAPMOHMKM TOKA K NepBOM rapmoHuKe. Mpu npesBbilleHNN OTHOLWEHNEM 3HAYEHUA,
3a4aHHOr0 YCTAaBKOM, MPOMUCXOAMUT cpabaTbiBaHME MYCKOBOro OpraHa.

3.7.3 Mpun npeBbilUEHUN TOKOM 3HAYEHWs, 3a[aHHOro ycTaBKoOM «bBn.2r.I>», npeaycmoTpeHo
6/10KMpoBaHME ONOKMPOBKM MO BTOPOM rapmMoHMKe. YKasaHHOe HeobxoaAumo Ana npeaoTBpalleHun
nsnuwHero 610KknposaHmMa MT3 No BTOPOI FrApPMOHMKe NpU YPOBHAX TOKa K3, Bblle YypOBHA TOKOB Npu
HpocKe TOKa HaMarHM4YnBaHMA.

3.7.4 B ycTpoiCcTBE NpeaycMOTpPeHa NepeKkpecTHaa O/IOKMPOBKA, Korga MNpu ypoOBHE BTOPOM
rapMOHMKM Bbllle YCTaBKM XOTA H6bl N0 ogHoM da3ze, 6OKMpyoTCa BCe ocTanbHble ¢asbl. MNepekpecTHan
H6N0KMPOBKA NPUMEHAETCA Ha CMIOBbIX TpaHCHOPMATOPAX CO CXxeMoM coeamnHeHua obMOTOK «3Be3pa-
TPeyronbHuK». Ha ykasaHHOM Tune TpaHCPOpMaTopOoB BPOCOK TOKA HaMarHMYMBaHUA NO oAHOM M3 a3
XapaKTepu3yeTca MasibiM COAEPKAHMEM BTOPOM FAPMOHUKN U ANA NpeaoTBpaLLeHMA 0TKa3a 610KMPOBKHK
Nno BTOPOW rapMOHUKe HeE06X0AMMO NPUMEHEHWNE NEPEKPECTHON BNOKNPOBKN.

Ha cunoBbix TpaHchopmaTopax €O Cxemon coeauMHeHna OOMOTOK «3Be3ga-3se3ga» MU
«TPEYro/ibHUK-TPEYroNIbHUK» NepeKpecTHyto 6/10KMPOBKY HEOBXOANMMO BbIBECTU.
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3.8 3awumTa oT AyroBbiX 3ambikaHui (343)

3.8.1 dyHKUMOHaNbHaA cxema anroputma 313 npeacraBneHa Ha pucyHke 3.8. HacTpamBaemble
napameTpsbl 313 npueeaeHsl B Tabaunue 3.13, BXogHble W BbIXOAHbIE CUTHabl — B Tabauue 3.14.

¢ N
:Q -/~ nospal>

_IC |MAX 3 3031>

/

| Myck 303

KoHTp. Toka ans 343 BH
/T p a it

O
Lﬂ
J | Cpa6artuisanve 303 BH )
.

. le | : | HeucnpasHocTb 303 BH

’\.\ Otkn. ot 303 BH J

% | Omn or3n3 HH j

KoHTp. TOKa}J‘IFI 303 HH

—hﬂ

TJ }\ CpabaTtbiBaHue 303 HH ,
5¢ J
-

e A
\ HeucnpasHocts 313 HH

e

PucyHoK 3.8 — ®yHKUMOHaNbHAA cxema aaroputma 343

Tabnunua 3.13 — NapameTpbl 343

HanmeHoBaHue Onana3oH 3HayeHue No LWar .
KommeHTapum
YCTaBKM NU3MeHeHuA YMOJIYAHUIO | U3MEHEeHMA
343 1> 0,25 -250,00 5,00 0,01 YcTaBKa no TOKy cpabatbiBaHma 343, A
KoHTp. ToKa and = i BBOA, KOHTPO/IA TOKA AN1A cpabaTbiBaHMA
3113 BH 0- O 303 BH
KoHTp. ToKa and 7 i BBOA, KOHTPO/IA TOKA AN1A cpabaTbiBaHMA
3113 HH 0- O 303 HH
Tabnvua 3.14 — Jlornyeckue curHanol 343
Tun o
HanmeHoBaHwWe curHana KommeHTapui
CUrHana

no | nosasi>Y

MyckoBown opraH 313 no ToKy

o OTkn. ot 343 BH

CurHan otkatodeHma ot 343 BH

X Otkn. ot 343 HH

CurHan otkntoueHmsa ot 343 HH

Myck 343

CurHan nycka 33 no Toky

CpabatbiBaHue 343 BH

CpabaTtbiBaHne 343 BH

Bbixoa | HeucnpasHocTb 343 BH

HeuncnpasHocTb 313 BH

CpabatbiBaHue 343 HH

CpabatbiBaHue 343 HH

HeucnpasHoctb 343 HH

HeuncnpasHocTb 313 HH

Y KoaddpuumeHT Bo3BpaTa He MmeHee 0,93

3.9 3awurTa ot 06pbiBa pasbl U HECUMMETPUM HArpy3Ku (30P)

3.9.1 dyHKuMoOHanbHaA cxema anropmutma 30P npeacrtaBneHa Ha pucyHKe 3.9. HactpanBaemble
napameTpbl 30P npuseaeHbl B Tabnnue 3.15, BXOAHbIE U BbIXOAHbIE CUTHANbI — B Tabanue 3.16.
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Beog 30® no 12

“A 1
B |- i’no 80 12> = & 309 Tcp )
. IC 12 9} 30% 12> t | Cpab 300
‘ . Beog 309 no 12/11 I A | pobaTbiBane
A |/~ nosoo 211> ; .
_Ic |11 €53 300 12/11> - L Myck 30®
i\.\“ Bnok. 30® J
PucyHok 3.9 — dyHKuMoHanbHasa cxema anropmtma 300
Tabnuua 3.15 — NapameTpbl 30
HavmeHoBaHue dnanasoH 3HayeHue no War o
KommeHTapum
YCTaBKMU N3MeHeHuA YMOMYAHUIO | U3MEHEHWUA
Beoa 30® no Toky obpaTHOM
Bsoa 30® no 12 - -
A " O-o = nocneaoBaTe/IbHOCTH
Beoa 30® no KoapduumeHTy obpaTHOM
Beog 30d no 12/11 - -
A no 12/ O-o = nocneaoBaTe/IbHOCTH
YcTaBKa no TOKy obpaTHOM
300 12> 0,20 -20,00 1,00 0,01 nocneaoBaTeIbHOCTU cpabaTbiBaHUA
300, A
YcTtaBKa no koaddpuumeHTy obpaTtHom
300 12/11> 0,05-0,80 0,20 0,01 nocneaoBaTebHOCTU cpabaTbiBaHUSA
300
300 Tep 0,10 — 20,00 1,00 0,01 YcTaBKa no BpemeHu cpabatbiBaHMA
300, c
Tabnuua 3.16 — lornyeckme curHasnbl 30P
Tun HanmeHoBaHWe .
KommeHTapum
CUrHana CUrHana
no no 30 12>Y MyckoBoi opraH 30® no ToKy 06paTHOMN Nocnen0BaTeENbHOCTH
no 30¢ 12/11>Y MyckoBoi opraH 309 no KoadPpuumeHTy 0bpaTHOM Nocnef0BaTENBHOCTU
’\'\ Bnok. 309 BnoknposaHue 309
Myck 309 Myck 300
Bbixop,
CpabatbiBaHune 309 CpabatbiBaHune 309
Y KoaddpunumeHT Bo3BpaTa He meHee 0,93

3.10 ToKoBasA 3awmTa HyneBoi nocnepoBartenbHocTn (T3HMN)

3.10.1 dyHKUMOHanbHaA cxema anroputma T3HM npeactaBneHa Ha  pucyHke  3.10.
HactpanBaembie napametpbl T3HIM npusegeHbl B Tabnunue 3.17, BXOAHbIE U BbIXOAHbIE CUTHA/Ibl — B
Tabnnue 3.18.

‘ Beoa T3HIM 1
:Q -/~ NOT3HM 130> & THMA T
/7%7 Cp
. IIZ 3If) 03 T3HI'I13I0>< Bn. T3HM 1 no 2 rapwm. ‘ . | CpabaTbiBaHue T3HM 1 )
——/~- NOT3HN 310 2r>
N

1B
_IC BIO 2r.£53 T3HM 310 2r>

Myck T3HI 1

L N Briok. T3HM 1
o Beog @TSHI‘I 71 c 8
PMo j
s AU ﬁl Yek. T3HM Tep ~ -
Myck T3HMM 1 1 — } CpabaTtbiBaHue yck. T3HIM
v, . | - :
Brok. yck. T3HM ’
L o FIOK. YCK )

PucyHok 3.10 — dyHKUMOHaNbHaA cxema anroputma T3HIM
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Tabnunua 3.17 — NapameTpbl T3HM

HanmeHoBaHue Awnana3oH 3Ha4yeHue no War .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYAHUIO | U3MEHEHUA
Bsog T3HM 1 o-M o - Bsog T3HM 1
YcTaBKa no ToKy cpabaTbiBaHua T3HIM
T3HM 1 310> 0,25 -200,00 3,00 0,01 1A
YcTaBKa no BpemeHW cpabaTbiBaHUA
T3HMN 1 Tcp 0,00 -10,00 1,00 0,01 T3HM 1, ¢
Bn. T3HN 1 no 2 . . i Beog, 6n10kunpoBkn T3HM 1 no BTOpOI
rapm. rapMmoHMKe TOKa
T3HM 310 2r> 0,10 - 0,30 0,15 0,01 YcTaBKa No ypOBHIO BTOPOM FAPMOHMKK B
TOKe, 0.e.
Beog yck. T3HM I 5 i Beog, yckopeHua T3HIM 1 npu BKAKOYEHUM
BbIK/tOYaTeNA
Ve, T3HM Tep 0,00 1,00 0,10 0,01 YcTaBKa n? BpemeHn cpabaTbiBaHUA
ycKopeHHoM T3HIM 1, ¢

Tabnuua 3.18 — lornyeckne curHanbl T3HM

Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana
Mo T3HMN 1 310>Y Myckosoi opran T3HM 1
no MO T3HM 310 2r>Y MyckoBoi opraH 610knpoBkM T3HI no BTOPON rapMoOHUKe TOKa HY/1IeBOM
nocneaoBaTe/IbHOCTH
bnok. T3HM 1 bnokuposaHme T3HM 1
s | PNO Pene nonoKeHua BbIK/OYaTENA — OTKAOYEHO
Bnok. yck. T3HI BnokmpoBaHue yckopenua T3HM
Myck T3HM 1 Myck T3HM 1
Buixog CpabatbiBaHune T3HM 1 | CpabatbiBaHue T3HM 1
CpabatbiBaHue ycK. | CpabaTtbiBaHWe yckopeHua T3HI npu BKAOYEHMM
T3HN
Y KoaddpuumeHT Bo3spaTa He meHee 0,93
2 KoadpuumeHT Bo3BpaTa He MeHee 0,88

3.11 3awwmrTa ot neperpy3ku (3M)

3.11.1 dyHKUMOHaNbHaA cxema anropmtma 3l npeacraBneHa Ha pucyHke 3.11. HactpamBaemble
napameTpbl 31 npmuseaeHbl B Tabauue 3.19, BXogHble U BbIXOAHble cCUTrHanbl — B Tabauue 3.20.

/ BBO[J, 3n
:S /- noani T 3l Tep i \
_IC | MAX i% 3> J — L CpabatbiBanve 3
{'\’ Brok. 3N J—I—Q -
- i‘" L Myck 3M J
PucyHok 3.11 — dyHKUMOHANbHAA cxema aaropmutma 31
Tabnunua 3.19 — NMNapameTpsbl 31
HanmeHoBaHue Onana3oH 3HayeHue no .
LLlar nsmerneHus KommeHTapum
YCTaBKM M3MeHeHus YMOJTYQHUIO
Bsog, 3N o-™ O - Beog, 3N
3M 1> 0,25 -200,00 3,00 0,01 YcTaBKa no Toky cpabatbiBaHus 3M1, A
30 Tep 1,00 — 300,00 10,00 0,01 ;/IEITaCBKa no BpemeHu cpabaTbiBaHUA
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Tabnuua 3.20 — lornyeckme curHasnbi 30

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CcuUrHana
no no3sni>Y Myckosoi opraH 3
’\'\ Bnok. 3M Bnokuposanue 3M1
Bbixo Myck 3N Myck 30

A CpabatbiBaHue 31 CpabaTbiBaHWe 3aWUTbl OT NEPErpy3Kn
Y KoaddpuumeHT Bo3spaTa He meHee 0,93

3.11.2 3awmTa OT NeperpysKkn A4encTByeT Ha CUrHanmsaumio.
3.12 YcTpoiicTBO pe3epBUpPOBaHMUA OTKa3a BbiKaouvaTena (YPOB)

3.12.1 dyHKUMOHANbHAA cxema anroputma YPOB npeactasneHa Ha  pucyHke  3.12.
HactpanBaembie napametpbl YPOB npusegeHbl B Tabnmue 3.21, BXOAHblIE U BbIXOAHbIE CUTHaNbl — B
Tabnnue 3.22.

Beog YPOB
h S YPOB Tep
t

‘ ‘ OTKHIOHeHVIeCyPOBJ >1
‘ = R CpabaTbizaHne YPOB
:g -\~ MO YPOB I< & . /

_IC |MAX {53 YPOB I<

‘“\" Briok. YPOB

wEu'l. OTKN. oT SF6 BbIKN.2 (
2

‘CpaﬁaTblaaHme SF6 Bbikn. )

PucyHok 3.12 — dyHKUMOHaNbHAA cxema anropmtma YPOB

Tabnunua 3.21 — NapameTtpbl YPOB

HanmeHoBaHue Anana3soH 3Ha4yeHune no LWar .
KommeHTapun
YCTaBKMU N3MeHeHuA YMOJIYAHUIO | U3MEHEHMA
Bsog YPOB o-M o - Bsog YPOB
YPOB I« 0,25-2,00 0,25 0,01 YcTaBKa no ToKy Bo3Bparta YPOB, A
YPOB Tcp 0,10 — 2,00 0,10 0,01 YcTaBKa no BpemeHu cpabaTtbiBaHuMsA
YPOB, c
Tabnuua 3.22 — Jlornyeckme curHanol YPOB
Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana
no no YPOB I<Y Myckosoi opraH YPOB
«’\ Bnok. YPOB BnokuposaHmne YPOB
OTKntoveHme c YPOB OTKNtoYEeHMeE BbIKOYaTeNs ¢ aencrsnem Ha YPOB
Bxog | CpabatbiBaHue SF6 CpabaTbiBaHMe BTOPOM CTYyMEHM 3aLMTbl OT CHUXKEHUA AaBNEHUA 3/1erasa
BbIKA. 2 B BblK/IlOYaTENE
Bbixon | CpabaTtbiBaHue YPOB CpabaTbiBaHne YPOB
Y KoaddpuumeHT Bo3BpaTa He Honee 1,07

3.13 ABTOMaTHUuYecKoe NoBTOpHOe BKAloYeHue (AlB)

3.13.1 ®dyHKUMOHaNbHaA cxema anroputma AlNB npeacraBneHa Ha pucyHke 3.13. HactpanBaemble
napameTpobl AMNB npuseneHbl B Tabanue 3.23, BXOAHbIE N BbIXOAHbIE CUTrHaAbI — B Tabaunue 3.24.
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N

k CpaGarisanie MT3 1 -
> /

Cpabatbizatne MT3 2 7 Z’* S

<

‘\.\ Bkn. no AMNB

N

loToBHOCTL KATB

AlB Trotoe
["’\ PMB -
N
[ KoHTpons AMB
r\’\ Briok. AMB ‘
\f‘. 05¢c g
t
| N PMO —
( Myck AMNB
>
[ CpabaTtbiBaHue ATO =
‘ CpabaTbiBaHue JJ,3T}
Cpabatbisanve 33 HH }
Cpabatbieanve 3013 BHJ
‘ CpabaTtbiBaHue 3T ﬂ
j CpabaTtkiBaHue 3T 23
: CpabatbiBaHue M3 PI'IH%
I
’\.\ OrwtoveHue ot YPO J
‘ OnepatusHoe owmoqem.%
>
HewmcnpaBHOCTb BIKI. j
SF6 TT 2 Ha oTkn.
Cpabatbieanve SF6 TT 2} ~
*

| Myck ANB
AMNB Tcp 120¢c
L ' Iz‘ | —{ KoHTponb AMNB
0,01¢
A —( BkntodeHune ot AMNB
S Beog AlNB

— FoToeHOCTL K AMNB

R .

PucyHok 3.13 — dyHKUMOHaNbHasA cxema anroputma AlNB

Tabnuua 3.23 — NapameTpbl AMNB

|

HanmeHoBaHue Awnana3oH 3Ha4yeHune no LWar .
KommeHTapun
YCTaBKU NU3MeHeHuA YMONYAHUIO | U3MEHEeHUsA
Bsog AMNB o-M o - Bsog AlNB
AMB Tep 0,10 — 300,00 0,50 0,01 YcTaBKa no BpemeHu cpabaTtbiBaHusA
AllB, c
AB TroTos 0,10 — 60,00 5,00 0,01 3aaepKKa rotoBHOCTM anroputma AlB
nocne BKIOYEHUA BbIKAOYaTeNs, C

Tabnuua 3.24 — lornyeckmne curHanol AMNB

Tun HanmeHoBaHue .
KommeHTapum
CUrHana CUrHana
PMB Pene nonoxeHua BbIKAKOYATENA — BK/IKOYEHO
PMO Pene nonoxeHua BbiKAKOYATENA — OTKAKOYEHO
«’\ bnok. AlB bnoknposaHue AlB
Bkn. no AMNB CurHan gns cpabatbiBaHus AlNB
OTKntoveHme ot YPOB OTKntoveHme oT YPOB HmKecTOAWMX 3anT

KUT-P-A11-AP3T-01
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Tun HanvmeHoBaHue o
KommeHTapum
curHana curHana
CpabatbiBaHune ATO CpabatbiBaHune ATO
CpabatbiBaHue A3T CpabatbiBaHue A3T
CpabaTbiBaHne MT3 1 CpabatbiBaHne MT3 1
CpabaTbiBaHne MT3 2 CpabatbiBaHne MT3 2
CpabatbiBaHue 3T 1 CpabaTtbiBaHue nepBol cTyneHu 3 TpaHchopmaTopa Ha OTKAKOYEHME
CpabatbiBaHue 3T 2 CpabaTtbiBaHue BTOpoOM cTyneHun '3 TpaHchopmaTopa Ha OTKAKYEHNE
Bxog CpabatbiBanue 3 PMH | CpabaTbiBaHue '3 PMH Ha oTKAOYeHUe
CpabatbiBaHue 313 BH | CpabatbiBaHue 33 BH
CpabatbiBaHue 313 HH | CpabatbiBaHue 343 HH
OnepaTtusHoe
CvrHan onepaTMBHOIO OTK/OYEHUA BbIKAOYATENA
OTKAIOYEHME
HencnpaBHOCTb BbIKA. HeuncnpaBHOCTb BbiKAtOYaTENA
CpabatbiBaHue SF6 TT | CpabaTbiBaHME BTOPOM CTYMEHW 3aLMTbl OT CHUMKEHUS AaBJeHUA 3/1erasa
2 BTT
Myck AMNB Myck AMNB
Bbixoz, BkntoueHue ot AlNB BKkntouyeHwme BbikAoYaTensa ot GyHKummn AMNB
KoHTponb AlNB CurHan KoHTpona AlNB
l[oToBHOCTb K AlNB CurHan rotoBHocTH K AlNB

3.13.2 ns nycka ANB Heo6x0AMMO BbINOJIHEHWE C/eAYIOWMX YCAOBUIA:

- BbIKNOYaTENb HAXOAUTCA BO BK/IIOYEHHOM COCTOAHMK B TeyeHue BpemeHn «AlB TroTos»;

- OTKAlOYeHMe BblkAtoYaTena ot MT3 1, MT3 2;

- oTcyTCcTBME cpabaTbiBaHMA GYHKUMI 3aWMT, aBTOMATUKM U ANArHOCTUKMK, Broknpytowmx AlB.

3.13.3 na nycka AMNB ot gpyrnx 3awmt (nommmo MT3 1, MT3 2) npeaycMoTpeH BXOAHOM
NOAKNOYAEMbIN NOTUYECKUIA curHan «Bkn. no AMB», K KOTOPOMY HEOb6XOoAMMO MOAKAOYUTb CUTHAN
cpabaTbiBaHMA Tpebyemoi 3amThbI.

3.13.4 Bpema KOHTpoAnA ycnewHocTn unkna AlB coctasnaet 120 cekyHa. Ecan B TedyeHue 3Toro
BpemeHu nocne cpabartbiBaHUA uuKna AlMB nponcxoanT OTKAOYEHWE BbIK/OYATENA, TO COOTBETCTBYOLW MM
LMK CYMTAeTCA HeycrneLwHbIM.

3.14 3awuTa OT CHUXKeHunA paBneHusa anerasa (SF6)

3.14.1 ®yHKUMOHANbHAA CXema anropuMtma 3aWuTbl OT CHMXKEHMA [OaB/ieHMA 3/serasa
npeacTtasneHa Ha pucyHKe 3.14. HactpanBaemblie napameTpbl 3alnTbl OT CHUMXKEHUA OABAEHMA d1erasa

npueeaeHsbl B Tabaunue 3.25, BxogHble U BbIXOAHblE CUTHaNbl — B Tabauue 3.26.
SF6 Bblkn. 1 Tcp

“o ‘ 3 > Buisog AYB 7 b
L N SF6 Bblkn. 1 ) — ~ § CpabatbiBaHne SF6 Bbikn. 1 )
&

b4 s ~
/ - SF6 Boikn. 2 Tep BHB%NAyB CpabatbiBaHne SF6 Bbikn. 2
‘\. \ |t A N J
LN SF6 BbIk. 2 ] —
7 7 <& 3¢ Boizon AYB 7 )
— bmﬁ HeucnpaeHocTb SF6 Bbikr. 2
I . /
SF6 TT 1 Tep o
"»\ SF6TT 1 WJ o [Cpa6aTblBaHM9 SF6 TT 1 \
&
SF6 TT 2 Tep ( F6 TT 2
(’0 SF6 TT2 A ’:‘ L CpabartbiBaHue SF6 J
. J [
q & 3c

N
! [Hel/lcl'lpaBHOCTb SF6 TT 2 ‘
e

PucyHoK 3.14 — ®yHKUMOHANbHAA CXeMa anropuTMa 3amTbl OT CHUXKEHUA AaB/IEHUA 301€erasa
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Tabnunua 3.25 — MapameTpbl 3alWKUTbI OT CHUXKEHUA AaBAeHUA 31erasa

HanmeHoBaHue Awnana3oH 3HayeHue no LWar

KommeHTapuii
YCTaBKM N3MeHeHus YMOIYAHUIO | U3MEHEHMUS

YcTaBKa no BpemeHu cpabaTbiBaHUA
SF6 BbIKn. 1 Tcp 0,00-10,00 1,00 0,01 NnepBoi CTYMEHM 3aLlMUTbl OT CHUMKEHUS
OABNEHNA 301eras3a B BblKk/ovaTene, ¢
YcTaBKa no BpemeHu cpabaTbiBaHUA
SF6 BbIKN. 2 Tcp 0,00-10,00 1,00 0,01 BTOPOW CTYNEeHW 3aLUMUTbl OT CHUNKEHUA
OABNEHNA 301eras3a B BblKk/louaTene, ¢
YcTaBKa no BpemeHu cpabaTbiBaHUA
SF6 TT 1 Tcp 0,00 -10,00 1,00 0,01 nepBoOM CTYNEHM 3aLWMUTbl OT CHUXKEHMUA
AasneHus snerasas T, ¢

YcTaBKa no BpemeHu cpabaTbiBaHUA
SF6 TT 2 Tcp 0,00 -10,00 1,00 0,01 BTOPOW CTyMeHU 3aLLNTbl OT CHUXKEHUSA
pasneHuasnerasas T, ¢

Tabnunua 3.26 — Jlornyeckme curHasbl 3alUUTbl OT CHUMKEHUS AaBNEHUA d/1€eras3a

Tun HavmeHoBaHue .
KommeHTapui
CUrHana CUrHana

JaTynK nepBoi CTyNeH 3alnTbl OT CHUMKEHUA AaBNEeHMA 3/1eras3a B
SF6 BbIKA. 1

BbIKNOYaTeNe

aATYMK BTOPOWM CTYMEHW 3aLLUTbI OT CHUMKEHUA AaBNEHUA 3/1€ra3a B
'\’\ SF6 BbIKA. 2 A P y . A

BbIKNOYaTeNe
SF6TT 1 [aTunK nepBoi CTYNEHM 3aLLNTbl OT CHUKEHUA AaBNEHMA dnera3a B TT
SF6 TT 2 JaTuynK BTOPOM CTYNEHW 3aLLUTbl OT CHUMKEHWUA AaBNeHUA anerasa B TT
CpabaTtbiBaHue SF6 CpabaTtbiBaHWE NepBOM CTYNEHM 3aLUTbl OT CHUXKEHMA AaBJIEHUNS 3/1erasa
BbIKkA. 1 B BblK/AKOYaTENE
CpabaTtbiBaHue SF6 CpabaTtbiBaHWe BTOPOW CTYNEeHM 3alunTbl OT CHUXKEHMA AaB/IEHUS 3/1erasa
BbIKA. 2 B BblK/AKOYaTENE
HeucnpasHocTb SF6 HeuncnpaBHOCTb Lenen BTOPOM CTYNEHM 3alnTbl OT CHUXKEHMA AaB/IEHUA

Bbixoz, BbIKA. 2 3/1erasa B BblKkato4yaTene

CpabatbiBaHue SF6 TT CpabaTbiBaHWe NepBO CTYMEHU 3aLLUTbI OT CHUMXKEHUA AaBNEHNA 3/1erasa
1 BTT
CpabatbiBaHune SF6 TT CpabaTbiBaHWe BTOPO CTYyNEHM 3alWMTbl OT CHUXKEHUA AaB/eHMA 31erasa
2 BTT
HeuncnpasHocTb SF6 TT | HencnpaBHOCTb Lenen BTOPOM CTYNEHU 3alnTbl OT CHUXKEHMUA AaBeHNA
2 snerazas TT

3.14.2 lMepBble CTyNeHW 3alLUTbl OT CHUKEHMA AaB/IEHUS 3N1erasa B Bbikaoyatene u TT AenCTByIoT
Ha CMIHa/IM3auumio.

3.14.3 BtopaA CTyneHb 3alWMTbl OT CHUMKEHWUA [AB/IEHUA 3/era3a B BblKk/JKYaTeNle AENCTBYET Ha
6/10KMpoOBaHMe ynpas/ieHNA BblKkAoYaTenem n yckopeHmne YPOB (nporpammHbiin Kaod «Ba. oTka. ot SF6
BbIKN.2»). BO3MOXeH nepeBos AEWCTBUS BTOPOM CTYMEHW 3aluTbl Ha OTKAOYeHMe M B1oKupoBaHue
BK/IHOYEHUA (NPOrpammHbIA KoY «SF6 BbIKA. 2 Ha OTKA.»).

3.14.4 Btopas CTyneHb 3alMTbl OT CHUMKEHWUA AaBneHuA snerasa B TT AeACTBYeT Ha 610KMpoBaHMe
BK/OUYEHMA. BO3MOXKEH nepeBos, AENCTBMA BTOPOM CTYMEHM 3alMTbl Ha OTKAIOUYEHUE BbIKIOYaTeNA U
610KMpPOBAHME BKIOYEHUA (MPOrPaMMHbIN KNtoY «SF6 BbIKA. 2 Ha OTKA.»).

3.14.5 Btopble cTyneHuM 3awutbl OT CHUXKEHWA [OaBNEeHUA 3nerasa B BbikAwouvatene m 1T
cpabaTbiBatoT TO/IbKO Npu cpabaTbiBaHMM NEPBbLIX CTYNEHEN. B NPOTUBHOM C/ly4ae C BbiAEPHKKON BpeMeHMU
3 c dbopmupytoTCAa CUTHaNbl HencnpaBHOCTU «HencnpaBHOCTL SF6 BbIKA. 2» 1 «HencnpaBHOCTb SF6 TT 2».
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3.15 OnepaTtuBHOE ynpaB/seHMe BbiKAOUYaTenem

3.15.1 dyHKUMOHANbHAA

cxema

anropuTma

ONepaTMBHOrO ynpaB/ieHUA

BblK/1lO4aTE/IEM

npeacrasneHa Ha pucyHke 3.15. HactpamBaemble napameTpbl GYHKUMW ONepaTUBHOTO ynpaBaeHUs
BblK/IlOYaTENEM NpuBeAeHbl B Tabauue 3.27, BXOAHbIE M BbIXOAHbIE CUrHa/bl — B Tabanue 3.28.
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PucyHOK 3.15 — ®yHKUMOHANbHAsA CXeMa a/iIropUTMa ONepaTMBHOIO YNPaB/ieHUA BbiKNtoYaTenem

Tabnunua 3.27 — NMapameTpbl GYHKUMM ONEPATUBHOIO YNpaBAeHMA BblKAOYaTeENEM

HanmeHoBaHue Awnana3oH 3HayeHue no LWar o
KommeHTapum
YCTaBKU Nn3MeHeHUnAa YMONYaHUIO Nn3mMeHeHuA
BBog, BbIOOpa peKMMOB ynpaBaeHus
MY/LY c nynbTa O-™ O - BbIK/IlOYaTE/IEM C INLEBOMN NaHen
nynbTa yCTPOMCTBA
BbIBOA, KOHTPOA PEXMMOB YNpPaABAEHUA
Beisoa MY/0Y 0- O i BbIK/IlOYaTENEM
PaspelleHune ynpasneHusn
Ynp. c nynbTa Oo-™ O - BbIK/ItOMATENNIEM C INLLEBOM NaHENN
nynbTa
BbIBOJ, aBTOMATUKK yNpaBneHun
BoisoA AVB O-o = i BbIK/IlOYaTENEM

Tabnunua 3.28 — Jlornyeckue curHanbl GyHKLMN ONEPATUBHOMO YNPaBAEHUA BbIKIOYaTENIEM

a OTK/IOYNUTb

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CUrHana
% BK/TIOHNTDb KomaHaa BKAOYEHUA BbIKAOYATENA OT KHOMKM Ha IMLLEBOM NaHenun nysbTa
OTK/IHOYUTD KomaHAa OTKNtoYeHUA BbIK/oYaTeNA OT KHOMKM Ha /IMLLEBOM NaHenun nysbTa
KomaHzaa BKAOYEHUA BbIKAKOYATeNA NO BXOAHOMY NOAKAKOYaEeMOM
BK/IIOYMT A AHOMY TIOA y
NIOrMYecKomy CUrHany
e KomaHaa oTKIo4YeHUA BbIKAOYATENA MO BXOAHOMY NOAKAIOHaEeMOMY

NNOTNUHECKOMY CUTHaNny

Pexxum 1Y

CurHan NepeKNYEeHNA PEXNMOB yNpaB/IE€HUA BbIK/IKOYATENNIEM

Bnok. onep. BKA.

EHOKMpOBaHMe OonepaTnuBHOIO BKAKOYEHUA

BK/TIOYUTb — ACY

KomaHpga BKAtoueHUA BbiKkAoYaTena ns ACY

OTK/IIOYUTb — ACY

KomaHpga oTKatoueHms Bblikatovatena ns ACY

KUT-P-A11-AP3T-01
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MpopgonxeHne Tabnnubl 3.28

Tun HavmeHoBaHue .
KommeHTapum
CuUrHana CuUrHana
Bnokuposka onep.
Bxopn, BnokMpoBKa ornepaTMBHOIO BK/IHOYEHUA BbIKAOYaTENA
BKA.
MecTHoe ynpaBneHne | BKAOYEH MECTHbIV PEXMM YNPaBAEHUA BblKNOYaTENEM
AncTtaHuMoHHoe .
BKAtoYeH ANCTAaHLMOHHbBIN PEeXXUM ynpaBAeHUA BblKoYaTenem
ynpassieHue
Bbixoa | OnepaTuBHOE
CuvrHan onepaTMBHOIO BKAKOUYEHUA BbIK/OYATENA
BK/lOYEHME
OnepaTtusHoe
CuvrHan onepaTUBHOIO OTKAOYEHMA BbIKAOYaTeNA
OTK/ItOYEHMEe

3.15.2 B ycTpolicTBe NpesycCMOTPEHO TpM BapuaHTa Bblbopa peXMMoB ynpaBieHuA
BbIKNtoYaTenem («MecTHoe ynpasneHume» / « ANCTaHUMOHHOE yrnpaBaeHne»):

- M0 BXO4HOMY NOAKAOYaEMOMY CUrHany «Pexkum 1Y» (cxema no ymonyaHuio);

- N0 KHonke «MY/lY» Ha "nuUEeBOM NaHenu NynbTa;

- 6e3 KOHTPONA PEXUMOB YNpPABAEHUA.

3.15.3 MNpn NepekntoYEHUN PEXMMOB YMPaABAEHUA MO BXOAHOMY MOAKAKOYAEMOMY CUTHaNY
«Pexkum 1Y » ynpasneHue BblKAOYaTENEM OCYLLLECTBAAETCA:

- MO BXOAHbIM MogKAl4YaembiM curHanam «BKHOUYUTb» n «OTKAKOYUTb» — 6e3 KoHTpona
peXnMoB ynpasaeHus;

- no KomaHgam ACY «BKJ/TOUYUTb — ACY» n « OTK/TKOMUTb — ACY» — B AUCTAaHLUMOHHOM peXxmme
ynpasneHus;

- KHonkamu «BK/IIOYUTb» n «OTK/IIOYNTb» Ha nuvuesoit naHenun nyabTa Npu BBEAEHHOM
NPOrpPaMMHOM Kntoude «Ynp. € Ny/ibTa» — B MECTHOM perKume ynpassieHus.

3.15.4 Mpn nNepekNtovYeHUN PEXMMOB YNpPaABNEHUA C /IMLEBOM MaHeNU nynbTa ynpaBieHue
BbIKAOYaTeleM OCyLLeCTBAAETCA:

- KHonKoM «BK/TOYUTb» Ha inueBolt naHenn nyabTa — B MECTHOM PEXMME YNpaB/IEHNA, KHOMKON
«OTKNNIOYNUTb» - 6€3 KOHTPONA PEXMMOB YNPaBAEHUS;

- no komaHgam ACY «BK/THOYNUTb — ACY» n « OTK/TKOYUTb — ACY» — B AUCTAHLUMOHHOM peXxXmme
ynpasneHus;

- N0 BXOAHbIM nogKkntovyaemblm curHanam «BKJTKOUYNTb» n « OTKJIKOYUTb» — B ANCTAaHUMOHHOM
pexnme ynpasneHuA.

Bblibop AaHHOro BapMaHTa OCYLLECTBAAETCA NPOrPaMMHbIM Katouom «MY/LY ¢ nynbTa».

3.15.5 MNpn OTKAOYEHHOM KOHTPOJIE PEXUMOB YNPABAEHMA BblK/AlOYaTeNeM YyrpasaeHue
OCYLLEeCTBNAETCA HE3aBMCMMO OT peXumma ynpasneHua. YnpasneHue KHonKamu «BRJTIOYUTb» un
«OTK/IIOYNUTb» Ha NMLEBOIM NaHeNu NyabTa OCYLWECTBAAETCA TONbKO NPU BBEAEHHOM MPOrpPamMMHOM
KAtoye «Ynp. ¢ nyabta»

BblbOp AaHHOro BapnaHTa OCyLLECTBASAETCA NPOrPaMMHbIM Katodom «Bbisog MY/OY».

3.15.6 Ha pucyHke 3.16 npuBedeHa YynpolWeHHaa Cxema BblbOpa pPEXMUMOB YynpasBAeHUA
BbIKAtOYaTENEM.
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| NepekmnioyeHns
| PEXUMOB yrpaBreHys

BHeLlH1m curHanom

|
|
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[ == Bxod _»
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pozpammHbIl KoY v
T~ "MY/AY ¢ nynema"

KHonkoit nynbTa
"My/ay"

po2pamMmHbIU KoY

/ "Brigod MY/Y"

‘
| Bxogp! TeneynpaBneHue TeneynpasneHue Bxogbl
i "BKMKOYNTR" o Bxoaam | o Bxoaam — "BKMKOYNTR"
! "OTKIMOYNTL" "BKMIOUNTL" "BKMOUNTL" "OTKIMKOYUTL"
| "OTKNOYNTL" "OTKNKOYNTBL"
3 KHonkw nynbTa TeneynpasneHue no TeneynpasneHue no KHonkw nynbTa
! npotokonam ACY npotokonam ACY
| @ yepes nHTepdeinc yepes nHTepdenc @
! /7¢poepaMMHb/L7 Koy "Ynp. ¢ nynsma” RS-485 Ynpaerienue RS-485 /7¢poepaMMHbu] Kkniod "Ynp. ¢ nynsma”
| BbIKNIOYaTENEM
PucyHok 3.16 — Bbibop pekMmoB ynpas/ieHns
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3.16 CocroaHue 3aWmT

3.16.1 OyHKUMOHANbHAA cxema GOPMMPOBAHMA CUTHANOB COCTOAHMA 3aLLUT NpencTaB/ieHa Ha
pucyHke 3.17. HactpanBaemble napameTpbl GyHKUUM COCTOAHMA 3alLUT NpuBeaeHbl B Tabauue 3.29,

BXOAHbIE U BbIXOAHble curHanbl — B Tabauue 3.30.
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PucyHok 3.17 — dyHKUMOHANbHAA cxeMa anroputma GopmMmuUpoBaHMA CUTHANOB COCTOAHUS 3aLLUT
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Tabaunua 3.29 — NapameTpbl PyHKLUNN COCTOAHUA 3aLUUT

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM N3MeHeHMA YMOJIYAHUIO | UBMEHEHNA

BBog cpabatbiBaHua 30 Ha

30® Ha oTKA. O-™M O - ACP
OTK/IIOYEHME BbIKAOYATENSA
BBog, cpabaTtbiBaHWS BTOPOK CTyNeHU

SF6 BbIKA.2 Ha ACp P ¥

oA Oo-™ O - 3aLUNUTbI OT CHUXKEHUA JaBNEHMA 301erasa

’ BbIK/NIOYATENIA HA OTK/IIOYEHME

BBog, cpabaTtbiBaHWS BTOPOK CTyNeHU

SF6 TT 2 Ha OTK.. O-™M O - 3alWLUTbl OT CHUXKEHMA AaBNEeHUA 3/1erasa
TT Ha OoTKAtOYEHUE

KpuT. neperpes Ha O0-® 0 BBopg cpabaTtbiBaHUS gaTuymKa

OTKAN - KPUTUYECKOTO NeperpeBa Ha OTKAOYEHNE
BBog, cpabatbiBaHUs

MNpenoxp.kn. Ha

oTHA O-™M O - npeaoxXpPaHUTENbHOrO K/anaHa Ha
OTKNOYEHUE
BBoz 6/1T0KMPOBKKN ONEpPaTUBHOIO

bn.onep.sKkn.otT

sau O-™M O - BKIKOYEHMA BbIKNOYaTeNA Npun

’ cpabaTbiBaHUM 3aLNT

Tabnunua 3.30 — Jlornyeckme curHanbl GyHKLMMU COCTOSHUA 3aLUNT

Tun HavmeHoBaHue .
KommeHTapui
CUrHana CUrHana

OTkntoveHue ot YPOB OTkAto4eHue oT YPOB HUXKecToALWMX 3aWmT
OTKA. oT OcH. 3aL,. OTKNtOYEHME OT OCHOBHbIX 3aWWUT TpaHcpopmaTopa

e OTkn. oT BH3 c YPOB OTKAOYEHME BbIKAOYATENA OT BHELIHEN 3aWmMTbl C geicTBnem Ha YPOB

X OTKA. oT BH3 6e3 YPOB | OTK/AtoYeHMe BbIKAOYaTeNA OT BHELHeN 3awmTbl 6e3 gelictema Ha YPOB

KpuT. neperpes macna | CMrHan KpuTMyYecKkoro neperpesa macna
Mpepoxp. kKnanax CurHan cpabaTblBaHWA NpefoXpaHUTENbHOTO KianaHa
CpabatbiBaHue ATO CpabaTtbiBaHue ATO
CpabaTbiBaHue 3T CpabaTtbiBaHue O3T
MNyck MT3 1 Myck MT3 1
MNyck MT3 2 Myck MT3 2
Myck 309 Myck 300
Myck T3HM 1 Myck T3HM 1
CpabatbiBaHne 343 BH | CpabatbiBaHue 343 BH
CpabatbiBaHne 343 HH | CpabatbiBaHune 343 HH
CpabatbiBaHue 3T 1 CpabaTtbiBaHKWe nepsoli cTyneHn 3 TpaHchopmaTopa Ha OTKAOYEHUE
CpabatbiBaHue 3T 2 CpabaTtbiBaHWe BTOpOM cTyneHu 3 TpaHchopmaTopa Ha OTKAOYEHME
CpabatbiBaHue 3 PMMH | CpabatbiBaHue '3 PMH Ha oTKAloYeHUe

Bxon | CpabaTtbiBaHne MT3 1 CpabaTtbiBaHne MT3 1
CpabaTbiBaHne MT3 2 CpabatbiBaHne MT3 2
CpabaTbiBaHne YMT3 CpabatbiBaHne YMT3
CpabaTtbiBaHne 309 CpabartbiBaHune 309
CpabatbiBaHune T3HM 1 | CpabatbiBaHue T3HM 1
?g:ﬁaTblBaHMe yeK. CpabaTtbiBaHue yckopeHua T3HIM npu BrkAtoueHUn
CpabatbiBaHue SF6 CpabaTbiBaHMe BTOPOI CTYNEHM 3aLLMTbI OT CHUMKEHWUA AABeHUs 3/1eras3a
BbIKA. 2 B BbIK/ItOYaTeNE
CpabatbiBaHue SF6 TT | CpabaTbiBaHME BTOPOM CTYNEHW 3aLMUTbl OT CHUMKEHMA AaBAEHWA 3/1erasa
2 BTT
Cbpoc curHanmnsaumm Cbpoc curHanmsaumm
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MpogonxeHne Tabanubl 3.30

Tun HanmeHoBaHue }
KommeHTapum
CUrHana curHana
Myck 3awmr MycK 3awmT
OtkntoueHne HH OtkntoueHune ctopoHbl HH
BbIXOZ, OTtkntoyeHue c YPOB OTKAtOYEHMe BbIKAtOYATENs C AeicTBnem Ha YPOB

OTKAOYEHMeE OT 3aWuT

CpabaTtbiBaHMe 3aLMT Ha OTKOYEHUE BbIKOYaTE A

BbnoknpoBska onep.
BK/I.

EI'IOKVIpOBKa onepaTnuBHOIo BKAKOYEHUA BbIK/OYATENA

37
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3.17 YnpaBneHue BbiKAOYaTENIEM

3.17.1 ®yHKUMOHANIbHbIE CXEMbl aANTOPUTMOB BKJIIOYEHWA W  OTKAKOYEHMA  BbIKAKOYATENA
npeacrasneHbl Ha pucyHke 3.18. HacTpanBaemble napameTpbl GyHKUMM YNpaBAEHMA BblKatoYaTen em
npueeaeHsl B Tabauue 3.31, BXogHble U BbIXOAHble CUTrHaAbl — B Tabauue 3.32.
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PucyHoK 3.18 — dyHKUMOHANbHAA CXeMa aNropuTMa ynpaBaeHMUA BblKAKOYATE/IEM
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Tabaunua 3.31 — MNapameTpbl PyHKUUM yNPaABAEHUA BbIKAOYATENEM

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM M3MeHeHUs YMOJIYAHUIO | UBMEHEHNA
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

Tabnunua 3.32 — Jlornyeckne curHanbl GyHKLMU YNPaBAEHUA BbIKIOYATENEM

Tun HavmeHoBaHue o
KommeHTapum
CUrHana CUrHana
PrB Pene nonoxeHua BbIKNOYATENA — BKIHOYEHO
Pro Pene nonoxkeHua BbIKAOYATENA — OTKAOYEHO
Bnok. BKatoveHuA BnokupoBaHue BKIOYEHUA BbIKAOYaTENA
[oTOBHOCTb NpMBOAA CurHan roToBHOCTU NPMBOAA K BK/IIOYEHMUIO BbIKAOYaTENA
«’\ BHewwHee aBT. o
CurHan BKAOYEHUA BbIKAOYATENA OT BHELIHUX YCTPOUCTB aBTOMATUKM
BKAOYEHUEe
AT OSMB JaTumK TOKa 3/1eKTpoOMarHmnTa BKIOYeHUA
AT3MO 1 JaTumK TOKa 3/1eKTpomarHmTa oTkAoYeHua 1
AT 3MO 2 JaTumK TOKa 3/1eKTpoOMarHmMTa oTKAoYeHUA 2
OnepaTtuBHOE
CurHan onepaTtMBHOIO BKAKOYEHMA BbIKAtOYaTena
BKAOYEHUe
BkntoyeHwue ot AlB BkntoueHwme BbikatoyaTens ot GyHkuum AMNB
KomaHga oTkntoveHna | KomaHga Ha OTKAKYEHME BbiKAtoYaTensa oT GYHKLMIA YCTPOMCTBa
HewncnpaBHOCTb BbIKA. HeuncnpaBHOCTb BblKOYaTensa
OnepaTtuBHoOEe
CuvrHan onepaTMBHOrO OTKAOYEHUA BbIKOYaTens
OTKNOYEHMEe
Bxoa

OTKAoYeHue oT 3almT | CpabaTbiBaHMe 3aLLMT HA OTK/AIOUYEHUE BbIK/OYATENA
CpabaTbiBaHme SF6 TT | CpabaTbiBaHME BTOPOM CTYNEHU 3aLLMTbl OT CHUMKEHMA AaB/EeHUA 3/1erasa

2 BTT
CpabatbiBaHue SF6 CpabaTtbiBaHMe BTOPOM CTYMEHM 3aLMTbl OT CHUMKEHUA AaBNEHUA 3/1erasa
BbIK/. 2 B BblK/AlOYaTene
OTKntoveHme c YPOB OTKNlOYEeHME BbIKOYaTeNs ¢ aencrenem Ha YPOB
[oTtoBHOCTL PALL CurHan rotosHoctu PALL K cpabaTbiBaHUIO
BkntoveHwme BbIKA. CurHan BKOYEHMA BbIKAOYaTeNA
BkntoyeHune
336710KMPOBAHO BKkAtoueHme BbikAtoYaTens 3ab610KMpoBaHO
Bbixog | KomaHaa oTkatoveHna | KomaHAa Ha OTKAOYEHME BbIKAOYaTeNsa oT QYHKLMIA YCTPOMCTBA
OTKNtOUYEHME BbIKA. CurHan OTKNOYEHUA BblKIOYaTens
CpabaTtbiBaHue PALL CpabaTtbiBaHue PALL
Bosspat PALL Bosspat PAL

3.17.2 B ycTponcTtBe peanmsoBaHa O¢yHKUMA  O/IOKMPOBKM  MHOTOKPATHbIX  BKAKOYEHWUI
BbIK/tOYATENA.
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3.17.3 YctaBkamun «TBKA.MAKC.» U «TOTKA.MAKC.» 33[aeTcA MaKCMMaNbHO AO0MNYyCTUMOE Bpems
BK/IKOYEHUA M OTKAKOYEHUA BbIKAKOYATENA COOTBETCTBEHHO. [pM MMNYAbLCHOM perKnume ynpasB/ieHUusa
OAHHBIMM YCTaBKaMM OFPaHUYMBAETCA BPEMA MMMY/IbCOB BK/TIOYEHWA U OTK/IIOYEHUA BbIKAOYATENA.

Mpyn AANTENBHOM BK/HOYEHUM MU OTKOYEHUW BblKAtoYaTensa (gonblie 3a4aHHOTrO0 BpemMeHM)
bopmupyeTcs curHan HeMcnpaBHOCTU BblKAtoYaTens (n. 3.18).

3.18 [inarHoCTUKa BbIKAlOYaTeNsa

3.18.1 dyHKUMOHaNbHAA CXemMa AMArHOCTUMKM BbIKAKOYATENA MNpeacTaBAeHa Ha pucyHke 3.19.
HactpanBaemble napameTpbl GYHKLNM ANArHOCTUKM BbIKOYaTeNsA NpuBeaeHbl B Tabanue 3.33, BXogHble

N BbIXOAHble curHanbl — B Tabauue 3.34.
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al — | Le
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< S BeiBog AYB [ h
pabatbizaHiue SF6 Bblkr. enCNpaBHOCTb BbIKIT.
Cpab: SF6 2 ~L H
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[ BKMOYEHUE BbIKI. 7 & TB%KC- BbiBog AYB | N
[\. - s — ~L L OTKas BKIOYeHUs
L ¥ 4
L OTKIIOYEHNE BBIKIT. 7 & To'rﬁ'f”-""a'(c- BbiBog AYB [ 5
Pe ‘ — ~ ‘ OTkas OTKMoueHUs
["\ PMO — a— \
7 < —
L C6poc curHanusaunm
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& ] ~C \\ P .
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. 4 05¢c
[ OTkritoyeHne BbIKI. Pt
-
CurH. no pecypcey
A ™ | nop < | Buisoa AYB | H o
B E\ ecypc ~ L M3KUIA PeCYpeC BbIK.

IC PECYPC:S3 Mex. pec.
Kom. pec. (IH)
Kom. pec. (IHo)
IH
IHO
ToTkn.
TekyLuuit pecypc
Pecypc<

PucyHok 3.19 — ®yHKUMOHANbHAA CXemMa aNropuTMa AMarHoCTUKM BblK/ItoYaTena

KUT-P-A11-AP3T-01

40



TPBH.656122.011-05.01 P31

X
NUT

Tabaunua 3.33 — NapameTpbl PyHKUUM AMATHOCTUKM BbIKIOYATENA

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM U3MeHeHusA YMOJIYAHUIO | UBMEHEHNA
YcTaBKa No BpeMEHW AMarHOCTUKN
THUY 0,10-10,00 5,00 0,01 NCNPaBHOCTM Lenen ynpaBieHus
BbIK/ItOYaTeNIEM, C
KoHTponb MO 2 o- O BBog, KOHTpOoaAa MO 2
MaKcumanbHO AONYCTUMOE BPeEMA
TrotoB 0,10-30,00 10,00 0,01 dOpPMUPOBAHUA CUTHANA TOTOBHOCTM
BbIK/NtOYaTENA, C
Beoz dMKcauMm camonponsBo/IbHOMO
B co - -
BOA pukcaumm 0-o O OTK/IIOYEHMA BbIKAOYaTeNA
Mex. pec. 0 — 100000 50000 1 MexaHW4eCcKuit pecypc BbiKaUaTeNs,
unkn BO
Kom. pec. (1) 0 — 100000 50000 1 KoMMyTaUMOHHbIN pecypc BblKAoYaTenA
npu HOMMHANbHOM TOKe, unKkn BO
KoMMyTaUMOHHbIN pecypc BbiKAtoYaTena
Kom. pec. (IHO) 0-500 100 1 NpPU HOMUHa/IbLHOM TOKe OTK/AoYeHuUs,
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 OTKOYEHUA
BblKAtOYaTena, A
n
ToTkA. 0,01-0,50 0,05 0,01 OJIHOE BpeMSA OTKAOYEHUA
BbIKAtOYaTeENS, C
N TeKyLnit oCcTaTouHbIN pecypc
Te ecypc 0-100 0 1
KyLmn pecyp BbIKAtoYaTena, %
Pecypc< 1-99 15 1 YcTaBKa CMrHann3aunm CHUXeHUA
OCTATOYHOrO pecypca BbikAoYaTens, %
BBoA, cUrHann3aummn CHMXeHnA
CurH. no pec - -
vITH. NO pecypcy 0-o O OCTATOYHOrO pecypca BbIK/OYaATENA

Tabnunua 3.34 — Jlornyeckue curHanbl GyHKLUN ANAarHOCTUKN BblKAOYaTeNA

Tun HavmeHoBaHue o
cuUrHana cuUrHana KommenTapuh
no Mo Pecypc<? MyckoBoW opraH pyHKUUKM pacyeTa pecypca BblKkaovaTens
PrB Pene nonoxeHua BbIKNOYATENA — BK/IHOYEHO
PMNB 2 Pene nonokeHua BbIKNOYATENA — BK/IKOYEHO BTOPOrO 3/1eKTPOMArHuTa
“’\ OTKJ/IHOYEHMUA
PMo Pene nonoxeHua BbIKAOYATENA — OTKAOYEHO
[oToBHOCTb NpUBOAA CurHan roToBHOCTU NPUBOZAA K BKJAKOUYEHMIO BbIKAOUYATENSA
CpabaTbiBaHne YPOB CpabaTbiBaHne YPOB
CpabatbiBaHue SF6 CpabaTbiBaHMe BTOPOI CTYMEHM 3aLMTbl OT CHUMKEHWA AaBNEHUA 3/1erasa
B BbIK/. 2 B BbIKAtOYaTene
Xoh BkatoveHme BbIKA. CurHan BKAOYEHMA BblKAtOYaTeENA
OTKNtOYEHUE BbIK/. CurHan OTKAOYEHUA BbIKIOYaTena
C6poc curHanunsaumm C6poc curHanmsaumm
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MpogonxkeHune Tabaunubl 3.34

Tun HanmeHoBaHue o
KommeHTapum
CUrHana | curHana
HeuncnpasHocTb LY HeuncnpaBHOCTb Lienel ynpaBieHus BbikatoYaTenem
HencnpaBHOCTb
HencnpaBHOCTb NpMBOAA BbIKAOYATENA
npueoga
OTKas BKAOYEHMA OTKas BKIOYEHMA BbIKAOYATENA — KOMaHAa BK/IIOYEHUA He BbINOJIHEHA
Bbixog, | OTKa3 oTK/AOYEHUA OTKa3 OTKAOYEHMA BbIKAOYATENA — KOMaH4a OTK/IIOYEHUA HE BbIMOJIHEHA
HencnpaBHOCTb BbIK/I. HencnpaBHOCTb BblK/OYaTeNA
CamonpownssonbHoe
oTHA OTKNtOYEHME BbIKAtOYATENs 6e3 KOMaHAbl YyNpaBAeHUs
HW3Kui pecypc BbIKA. HW3KKNIM OCTAaTOYHbIN pecypc BbiKAtOYaTENS
Y KoaddpunupmeHT Bossparta 1

3.18.2 PacuyeT «M3pacxo40BaHHOrO» pecypca BblKAKOYATENA OCYLLECTBAAETCA B COOTBETCTBUU C
dbopmynamu:

- MPU MaKCMMa/IbHOM ¢a3HOM TOKe He bosiee HOMUHAJIbHOTO TOKa BbIKAOYaTeNs:
Imakc

KP=MP - (2} b (3.21)

- NPpn MaKCMMa/ZIbHOM ¢a3HOM TOKe B AuMana3oHe OT HOMWHA/ZIbHOIo TOKA BblKAKOYaTENA OO0
HOMWHANbHOIO TOKA OTK/IIOYEHWNA BbIKNKOYATENA!

zn(,;;;gzc)
1o
KP = KP(I,,) - (%) m(Te) (3.22)
roe KP — n3pacxoaoBaHHbIN pecypc BbikatovaTens, %;
MP — MexaHW4YeCKM pecypc BblKAtOYaTeNA (3a4aeTca yCTaBKoM);
KP(IH) — KOMMYTaUMOHHbBIM pecypc BbIKAOYATENA NPU HOMUHANILHOM TOKE (3a43eTcA YCTaBKOW);
KP(IHO) — KOMMYTaLMOHHbIN Pecypc BbIKAOYATENA NPU HOMWHA/NIbBHOM TOKE OTK/OYeHUA (3agaeTtca
YyCTaBKOW);
IMaKC — MaKcMManbHbIM M3 Tpex GpasHbIX TOKOB, A;
IH — HOMWHaNbHbIN TOK BbIKAOYaTeNA (3a4aeTcsa ycTaBkol), A;
[HO — HOMWHANbHbI TOK OTK/IIOYEHMA BbIKAOYATENA (3a43eTcA yCTaBKow), A.

3.18.3 PacyeT OCTAaTOYHOrO pecypca BbIKAKOYATENA OCYLLECTBAAETCA MPU KaXOO0M OTKAOYEeHUU
BblK/lOYaTeNA  MNyTem  BblYMTaHMA U3 TeKylWero pecypca  BbIKAlOYaTeNna  pPaccyUTaHHOro
«M3pacxof0BaHHOro» pecypca.

3.18.4 Mpw OTKNOYEHMW BbIKAOYATENS C TOKOM IMaAKC > [HO OCTaTOYHbIN pecypc BblKAtOYaTeNs

CHUMKaeTca A0 HynA.
3.19 3awuTa 3N1eKTpoOMarHuToB ynpasneHus

3.19.1 ®dyHKUMOHANbHAA CXEMA aZITOPUTMA 3aLLLUTbI 3/IEKTPOMArHMTOB YNpaBJ/ieHUA NpeacTaB/AeHa
Ha pucyHke 3.20. HacTpanBaemble nNapameTpbl 3alWUTbl SINEKTPOMArHUTOB YNpaB/eHMA NpuBeAEHbl B
Tabnuue 3.35, BXogHble N BbIXOAHble CUTHaAbl — B Tabanue 3.36.

(‘\, 0T OMB ‘ =1 3auwmra M Tep .

N
L ¥ ) JLi— Bb'B%LAyB } Cpab. 3awmtsl MO 11 AMB
[‘0\ ATOMO1 — h ’

Bawmta AM Tcp

BblaﬁAyB [ Cpab. 3awmtsl 3MO 2

I

[\’g\' AT MO 2

PucyHok 3.20 — dyHKUMOHANbHAsA CXeMa aNroOpPUTMa 3aLLMTbl S1EKTPOMArHMTOB yNpaBieHUs
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Tabnunua 3.35 — MNapameTpbl 3aLUTbI 9NEKTPOMATHUTOB yNpPaBAEHUA

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKMU N3MeHeHuA YMOMYaHUIO | U3MEHEHWUA
YcTaBKa No BpeMEHM 3aL1Tbl
3awmTa IM Tcp 1,00 - 5,00 1,00 0,01 P W
3/IEKTPOMArHUTOB YNpPaBAEHUSA, C

Tabnunua 3.36 — Jlornyeckne cUrHabl 3aLWmUTbl 3SNEKTPOMArHUMTOB ynpaBaeHu s

Tun HavmeHoBaHue o
KommeHTapum
CuUrHana CuUrHana
AT OMB JaTumK TOKa 3/1eKTpoMarHmnTa BKAOYEeHUA
«’\ AT 3S5MO 1 JaTumK TOKa 3/1IeKTpomarHmTa oTkAoYeHua 1
AT 3MO 2 JaTumK TOKa 3/1eKTpoMarHMTa oTKAoYeHuA 2
Cpab. 3awmtbl 9MO 1 1 | CpabatbiBaHue 3awuTbl IMO 1 1 IMB Ha OTKAHOYEHME aBTOMATMYECKOIO
Bbixoz, OMB BbIK/IlOYaTENA LUener ynpasieHns
CpabatbiBaHue 3awmnTbl IMO 2 Ha OTKAOYEHME aBTOMATUYECKOTO
Cpab. 3awuTbl MO 2 .
BbIK/lOYaTENA Lenen ynpasieHus

3.20 KoHTpOoNb M3mepuTenbHbIX Lenei HanpaxeHua (KLLH)

3.20.1 ®dyHKuMoHanbHaAa cxema KUH npeacrasneHa Ha pucyHKe 3.21. HacTtpauBaemble
napameTpbl KLUUH npuBeaeHsbl B Tabauue 3.37, BXOAHbIE M BbIXOAHbIE CUTrHabl — B Tabanue 3.38.
Beog KLUH no U

>1 i
Myck KUH
UAB H, MO KUH U2> KLH Tep BeogKUHmoU ——— ‘
UBC T t ] .
U2 &3 10B (S 21 )
ggg },\*, MO KUH Un< =1 ] R , Cpabatbipane KLIH J
MAX (3  10B &
f\’\ PMB j—
"o | B
[ N PMB HH |

\

‘Cﬁpoc ceranwaaume

\.

‘UAB | 7 &
e E -/~ 10 KUH Un>
L MIN €2 45B

"UAB || '
- MOKUHU2< ’»
UBC ) i .
U2 ¢3 5B

Beog KLUH no U

P’\ HewucnpasHocTs TH J ’T
”\.\ Bnok. KLUH } .
PucyHok 3.21 — dyHKUMOHaNbHaA cxema anroputma KUH
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Tabauua 3.37 — NapameTpbl KUH

HanmeHoBaHue Awnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKMU N3MeHeHMUA YMOMYaHUIO | U3MEHEHWUA
Beog KLLH no nsmepaemoim
B KUH no U - -
8oA KLH no O-¥ = HanNpAXXeHNAM
KLH Tcp 0,1 20,00 1,00 0,01 YcTaBKa no BpemeHu cpabaTtbiBaHuA
KLUH, c
Tabnnua 3.38 — Jlornyeckue curHanol KLH
Tun .
HavmeHoBaHMe curHana KommeHTapum
CUrHana
Mo KUH Un< ¥ MycKOBOWM OpraH CHUXEHWUA TMHENHbIX HanpsaKeHn dyHKumm KLLH
MO KLUH U252 MycKOBOW OpraH NOBbILWEHWA HanpsaKeHnA obpaTHOM
no nocnenosatenbHocTn GpyHKLUMn KUH
Nno KUH Un>? MycKoBOW OpraH NOBbILWEHUA IMHENHbIX HAaNpAXeHUn GyHKLumMn KUH
MO KUH U2<Y MycKoBOW OpraH CHUXKEHMA Hanps*KeHNs 0bpaTHOM NocNeA0BaTe/IbHOCTU
$yHKUMn KUH
PrB Pene nonoxeHua BbIKNOYATENA — BKIKOYEHO
“» PMB HH PIB BBogHOroO BbiKAtOYaTENA CTOPOHBLI HH
Y
HeuncnpasHoctb TH CurHan HencnpasHocth UH
bnok. KUH bnokmposaHue KLUH
Bxog | Cbpoc curHanumsaumm Cbpoc curHanmsaumm
Bbixo Myck KUH Myck KUH
A CpabatbiBaHue KLLH HencnpaBHOCTb M3MEPUTENBHbIX LLEeNen HanpaAXeHnA
Y KoaddpuumeHT Bo3BpaTa He Honee 1,07
2 KoadpduumeHT BozspaTta He meHee 0,93

3.20.2 dyHKuma KUH cpabaTbiBaeT C BblAEPKKON BPEMEHM MPU CHUMKEHUM BCEX NUHENHbIX
HanpaxeHu Huxe 10 B 1 BKAOYEHHOM BbIK/AOYATENE UM NPU NOBbIWEHUN HanpsaxKeHua obpaTHoM
nocnegosaTenbHOCTHM Bbiwe 10 B.

3.20.3 na cpabaTbiBaHMa ¢yHKUuMM KUH 6e3 BbloepXKU BpemMeHu npeaycMOTPeH BXOAHOM
NOAKNOYAEMbIN NOTUYECKUI curHan «HeucnpasHocTb TH» (Hanpumep, ANA NOAKAOYEHUA KOHTAKTOB
NONIOXKEHNA aBTOMATMYECKOTO BbiKAtoYaTena LiH).

KUT-P-A11-AP3T-01
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3.21 KOHTpO/b u3meputenbHbiX Lenei Toka (KUT)

3.21.1 dyHKuMoHanbHaA cxema KUT npeacrtaBneHa Ha pucyHKe 3.22. HactpanBaemble napameTpbl
KUT npmnBeaeHsbl B Tabaumue 3.39, BXoAHbIE U BbIXOAHbIE CUrHasbl — B Tabaunue 3.40.
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1A Topm %\ hO HT lauc J

COKUT landp.Hau Jﬂ L
KUT Kropm2
L/

o ‘ 3
’\ ¢ Y Bnok. KUT land )

PucyHoOK 3.22 — ®yHKUMOHaNbHAA cxema aaroputma KUT

Tabnunua 3.39 — MapameTtpbl KUT

HanmeHoBaHue Anana3oH 3Ha4yeHune no LWar .
KommeHTapun
YCTaBKU n3MeHeHuA YMONYAHUIO | U3MEHEeHUsA
Beog KUT O-™ O - Beog KUT
Bsog KUT no ToKy HebanaHca
Beog KUT land O-™ | - anddepeHLmManbHOM 3aWmUTbl HA
npeaynpeauTesibHyt0 CUTHaIN3aLMIO
YcTaBKa No Ha4yanbHOMY TOKY
KUT I .Hau. 10- 2 1
LT land.Ha- 0,10-0,50 0,20 0,0 cpabaTbiBaHma KUT, Hom
KLIT KTopm2 0,00 0,50 0,20 0,01 ::EI:?BKB No KOapPULMEHTY TOPMONKEHUA
KT Tep 1,0 - 20,00 5,00 0,01 :{’EI:?B:B no BpemeHu cpabaTbiBaHMA

Tabnunua 3.40 — lornyeckme curHanol KUT

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CUrHana
MO KUT A Myckosow opraH KUT, dmkcunpytowmii o6pbiB ¢pasbl KOHTYpa A
Mo KUT B MyckoBoi opraH KUT, dukcupytowmii o6pbiB ¢pasbl KOHTYpa B
no MO KUT C MyckoBoi opraH KUT, dukcupytowmii o6pbiB ¢pasbl KoHTypa C
Nno KUt A I> MyckoBoi opraH KUT, duKcupytowmii Hannume Bcex TOKOB KOHTypa A
Mo KUt B I> Myckosoi opraH KUT, dukcnpytowmii Haanume Bcex TOKOB KOHTypa B
no Kurt C I> Myckosoi opraH KUT, dukcupytowmii Hannume Bcex TOKOB KOHTypa C

45
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MpoponkeHne Tabaunubl 3.40

Tun HanmeHoBaHue
CUTrHana CUTrHana

KommeHTapui

MO KUT landA>

Myckoso# opraH KUT HebanaHca no ¢ase A

no | NO KUT landB>

Myckosoi opraH KUT HebanaHca no ¢ase B

MO KUT lgndC>

Myckosoi opraH KUT HebanaHca no ¢ase C

" | Brok. KUT land

BnokMpoBaHWe npeaynpeamTenbHOM CUrHaAM3aumMm HebanaHca
anddepeHuManbHOro Toka

CpabatbiBaHue KUT
land

no A3t IA> MyckoBoi opraH 43T no dase A
Bxoa no A3T IB> MyckoBoi opraH 43T no ¢ase B

no A3t Ic> MyckoBoi opraH 43T no ¢ase C

C6poc curHanunsaumm C6poc cuMrHanmsaumm

CpabatbiBaHue KLUT HencnpaBHOCTb M3MePUTENbHbIX Lienel TOKa
Bbixop,

HeMCI'IpaBHOCTb N3MePUTENDbHbIX u,eneﬁ TOKa Ha npeaynpegntenbHyro
CUrHannsauuto

Y KoaddpuumeHT Bo3BpaTa He Honee 1,07
2 KoadpduumeHT BozspaTta He meHee 0,93

3.21.2 dyHKuma KUT onpeaenseT TonbKo obpbiBbl 0g4HOM man aByx ¢as. NMpu ogHOBPEMEHHOM
ob6pbiBe Tpex a3 PyHKUMA He cpabaTbiBaeT. PyHKumA KLUT cpabaTtbiBaeT C BblAEPKKON BpeMeHU npu
NCYE3HOBEHWUWN OAHOrO M3 Tpex Ga3HbIX TOKOB NPU YCI0BMUM HANNYNA OAHOTO U3 Ga3HbIX TOKOB.

3.22 dyHKLuMM CUrHANU3aLum

3.22.1 ®yHKUMOHANbHAA CXema anroputma CUrHanMsaumm npeacraBseHa Ha pucyHke 3.23.
HacTpanBaemble napameTpbl GyHKLMM CUTHANU3ALMN NpuBeLeHbl B Tabanye 3.41. BxoaHble 1 BbIXOAHbIE
CUIHa/bl aTOPUTMA CUTHAIN3aLUMM NpUBeAeHbI B Tabnnue 3.42.
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PucyHok 3.23 a)— PyHKUMOHaNbHAA CXeMa aiITOPUTMA CUTHAAN3aLUM
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OKVIT
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CpabaTbiBaHne JJ,TO]—
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!

CpabaTtbiBanue 3T

3

CpabaTbiBaHne F3T2J

Cpabartbieanue M3 PI'IH]

CpabatbiBaHne MT3 1}

'

<

CpabarttiBaiue MT3 2

A

Cpa6atbiBaHne YMT:

Cpabartbizanme 3013 BH

A

CpabatbiBaHue 313 HH]

N N N

CpabartbiBaHue 30¢]f

30 Ha oTkn.
/

Cpabatbisanve T3HM 1 }

CpabatbiBaHue ycx. T3HI'IJ

KpuT. neperpes Ha OTkn

Kput. neperpes Macna %

Mpenoxp.kn. Ha oTkn

Mpegoxp. knanaH
Cpabatbisanne SFE Bbikn.

Cpabatbisanue SF6 TT 2

OTkntoyeHue ot YPOB]

SF6 BbIKN.2 Ha OTKI.
J

SF6 TT 2 Ha oTkn.
J

OTkn. oTBH3 ¢ YPOﬂ

S

Orkn. ot BH3 6e3 VPOB]—

OTkn. ot OcH. saLu.J

A

‘Cspoc CUrHanm3auum|
<

<
‘ Bkniovexue ot AlB }

™

‘ BHeLuHee aBT. BKJ'IIO‘-IEHI/IEJ

‘Cﬁpoc cwmanwaauwvy‘

PucyHok 3.23 6)

( ABapus

~

‘(CpasaTblBaHVIe aBTOMaTUKn
- -

- cDyHI-(LI,l/IOHa}'IbHaﬂ cXema anropntma CUrHanmnsaumnm
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2  Cwurnanusaumsa 3T 1:

2 CwurHanusauus 3T 2:

2  CwurHanusauus '3 PI'IH:

7  Heucnpasrocts 3113 BH

7  HewucnpaeHocts 33 HH

8 CpabarbiBaHue 30¢: 80@ Hé o,

\ 10 Cpa6aTb|BaH|/|e3I'I:

®a.  KATaTH

W kursT2

"®a_  KAT3PMH

o KN T3

\’\’\ Onep. Tok '3

\' ’\’g\’ YpoBeHb macna

\ ’\'\ Meperpes macna

‘, ,\.\ Kpwr. neperpes Macna Kpwr. neperpes Ha oTKn

A n Kn.
"\." Mpesoxp. knanan penoxp.Kn. Ha oTKmn

"\’Q\' Heucnp. uenen oxn. |

\ 1 Cpa6aTb|BaHmeYPOB:

| 13 CpaGarsipanue SF6 Buik. 1— SF6 Bbikn.2 Ha oTin. Mpepynpexaene
‘ 13  CpabartbiBatie SF6 BbIkn. 2
\” 13 HencnpasHocTs SF6 Bbik. 2
\; 13 CpabatbiBanue SF6 TT 1 Sstﬂgfa o
\ 13 Cpabatsisarue SF6 TT 2
\k 13 HeucnpagHocTb SF6 TT 2 D
| 19 Cpat. 3aupmsi MO 11 SMBi - —
\' 18  HewucnpasHocTb LIY E— E—
‘x 18  HeucnpasHoctb npmaonaxj E— D
\‘ 18 Ortkaa BKoYeHus — _—
\ 18 Ortkas OTKJ'lIO‘-IeHVIFI/\:
\’ 18  CamonpoussonbHoe OTKJ1'. 7 —
‘ / 18  Huakui pecypc Bbu(n.{%
\/ 19 Cpab. 3awus IMO 2
\; 20 CpabatbiBaHue KLI,H\: E— —
\/‘ 21 Cpabatsizatme KUT — —
\' 21  Cpabatbisanve KUT Inmb\: —_—
\’\’\ BHeww. npegynp. 7 E— I o
\ 23 Cb6poc cmrHanmsaumv{:
PucyHoK 3.23 B) — dyHKUMOHaNbHAA CXeMa a/iropPUTMa CUrHaIn3aumnm
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Tabnunua 3.41 — NapameTpbl PyHKUUM CUTHANN3ALUN

49

HanmeHoBaHue dnana3oH 3HayeHue no War .
KommeHTapum
YCTaBKM NU3MeHeHuA YMONYAHUIO | NU3SMEHEHUA
BAOK. curH. aBT. BnokmpoBaHue curHanmsaymm
BK/. O-o = i ABTOMATMYECKOTrO BKIOYEHUA
Tabnunuya 3.42 — Jlornyeckme curHasbl aArOPUTMa CUrHaAn3aunm
Tun .
HavmeHoBaHMe curHana KommeHTapum
CuUrHana
PrB Pene nonoxeHua BbIKNOYATENA — BKHOYEHO
PO Pene nonoxeHua BbIkNOYaTENA — OTKAOYEHO
Bnok. Aeap. OTKA. CurHan 610KMpPOBaAHMA CUTHAIN3ALLMN aBAPUIAHOTO OTKAOYEHMUA
BHewHee aBT. o
CurHan BKAOYEHMA BbIK/OYATEIA OT BHELHMX YCTPOMUCTB aBTOMATUKM
BK/lOYEHME
OTKntoveHme ot YPOB OTKntoveHme ot YPOB HMkecToAWMX 3aWmT
OTKn. oT BH3 c YPOB OTKNOYEHME BbIKOYATENA OT BHELWHENM 3aluTbl ¢ Aeicteuem Ha YPOB
OTKkA. oT BH3 6e3 YPOB OTKAtOYEHME BbIK/OYaTeNA OT BHeLlHEeN 3awwmnTbl 6e3 aenctema Ha YPOB
OtkA. ot OcH. 3au, OTKNOYEHWE OT OCHOBHbIX 3aWMT TpaHchopmaTopa
KU 3T 1 CpabaTbiBaHWe pene KOHTPOAS U30NALMK Lenn nepson cTynenu N3
TpaHcpopmaTopa
«,{ KU 13T 2 CpabaTbiBaHMe pesie KOHTPOA NU30AALMK Lienn BTOPOW CTyneHu 3
TpaHcpopmaTopa
KW T3 PMH CpabaTbiBaHWe pene KOHTpons usonaumu uenu '3 PrH
KU T3 O606LeHHbIN cMrHan cpabaTblBaHUA pene KOHTPOAS U3onaumm uenei N3
TpaHcdopmaTopa m PMH
Onep. TOK 3 CurHan oTCyTCTBMA ONEpPaATUBHOrO TOKa B Lenax '3
YpoBeHb macna CUrHan CHUXXeHMA ypoBHA Macna
MNeperpes macna CurHan neperpesa macna
KpuT. neperpes macna CurHan KpUTUYECKOro neperpesa macna
Hewucnp. uenen oxn. CurHan HeMcnpaBHOCTU Lener oxnaxaeHuma
Mpepoxp. KnanaH CurHan cpabaTbiBaHWA NpesoXPaHUTENbHOIO KanaHa
BHew. npeaynp. BHewWwHWIn curHan cpabaTtbiBaHMA NpegynpeanTenbHON CUrHANM3aLMK
CpabatbiBaHue A3T CpabatbiBaHne A3T
CpabatbiBaHune ATO CpabatbiBaHue ATO
CpabaTbiBaHne MT3 1 CpabatbiBaHne MT3 1
CpabaTbiBaHne MT3 2 CpabatbiBaHne MT3 2
CpabaTbiBaHne YMT3 CpabaTbiBaHne YMT3
CpabatbiBaHue 343 BH CpabatbiBaHne 343 BH
CpabatbiBaHue 343 HH CpabatbiBaHue 343 HH
HeucnpasHoctb 343 BH | HeucnpasHocts 343 BH
HeucnpasHoctb 343 HH | HeucnpasHocts 343 HH
Bxoa CpabaTbiBaHne 309 CpabatbiBaHne 309
CpabatbiBaHue T3HM 1 CpabatbiBaHue T3HM 1
CpabaTbiBaHUWe YCK. CpabatbiBaHue yckopeHua T3HI npu BKAOYEHUM
T3HN
CpabaTtbiBaHue 31 CpabaTbiBaHWe 3aLWUTbl OT NEPErpysKu
CurHanmsauma 3T 1 CpabaTbiBaHWe nepBol cTyneHu 3 TpaHchopmaTopa Ha CUTHANU3ALMIO
CpabaTtbiBaHue 3T 1 CpabaTbiBaHue nepBol cTyneHu 3 TpaHchopmaTopa Ha OTKAKOYEHME
CurHanusauyma 3T 2 CpabaTbiBaHWe BTOpOI cTyneHu '3 TpaHchopmaTopa Ha CUTHANU3aLMIO
CpabatbiBaHue 3T 2 CpabaTbiBaHWe BTOpOI cTyneHun '3 TpaHchopmaTopa Ha OTKAOYEHUE
Curnanmsauma '3 PMH CpabatbiBaHue '3 PMH Ha curHanmnsaumio
CpabatbiBaHue '3 PMH CpabatbiBaHue '3 PMH Ha oTKAOYeHne
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MpoagonxeHne Tabanubl 3.42

Tun "
CUrHana HanmeHoBaHue curHana | KommeHTtapum
CpabaTtbiBaHue YPOB CpabaTtbiBaHue YPOB
BkntoueHue ot AlB BkatoueHwme BbikAoYaTensa ot GyHKummn AMNB
CpabaTbiBaHue SF6 CpabaTbiBaHWe NepBOM CTYNEHM 3aLMTbl OT CHUXKEHWUA AaBNEHMA 31era3a
BbIkA. 1 B BbIK/ItoYaTene
CpabaTbiBaHue SF6 CpabaTbiBaHWe BTOPOI CTYNEHM 3aLLUTbI OT CHUMKEHMA AABAEHUA 3/1erasa
BbIKA. 2 B BbIK/ItoYaTene
HeucnpasHocTtb SF6 HeuncnpaBHOCTb Lenen BTOPOM CTYNEHM 3aLLnUTbl OT CHUKEHUA AaBleHuA
BbIKA. 2 3/71erasa B BblK/itoyartene
CpabaTbiBaHWe NepBOM CTYNEHM 3aLWMTbl OT CHUXKEHWUA AaBNEHMA 31era3a
CpabaTtbiBaHne SF6 TT1 | BTT
CpabaTbiBaHWe BTOPOI CTYNEHM 3aLLUTbI OT CHUMKEHMA AABNEHUA 3/1erasa
CpabatbiBaHne SF6 TT2 | BTT
HeuncnpaBHOCTb Lenen BTOPOM CTYNEHM 3aLLnUTbl OT CHUMKEHUA AaB/eHuA
HeucnpasHoctb SF6 TT 2 | anerasas TT
OnepatusHoe
BK/OYEHME CurHan onepaTMBHOIO BKAKOYEHUA BbIKAOYATENSA
OnepatusHoe
Bxog | OTKAlOYeHMe CurHan onepaTMBHOIO OTKOYEHMA BbIK/IOYaTeNA
HeucnpasHocTtb LIY HeuncnpaBHOCTb Lienen ynpasaeHua BbiKalo4aTeiem
HeuncnpaBHoOCTb
npmeBoaa HeuncnpaBHOCTb NpuBOAa BbIK/OYATENA
OTKa3 BKAOYEHMA OTKa3 BKAKOYEHMA BbIK/IOYATENA — KOMAHAA BKIOYEHMA HE BbINOJHEHA
OTKa3 OTKAOYEHUA OTKa3 OTKOYEHMA BbIK/IOYATEIA — KOMaHAA OTK/IIOYEHMA HE BbINOJIHEHA
CamonpounssosibHOe
OTK. OTKAOYEeHKe BblKkAtoYaTena 6e3 KoMmaHAabl yNpaBieHuUs
Hu3Knin pecypc BbIKA. HW3KMIA OCTAaTOYHbIN pecypc BbiKAOYaTeNs
Cpab. 3awmTbl SMO 11 | CpabaTtbiBaHue 3awmTtol IMO 1 1 IMB Ha OTKIOYEHWE aBTOMATUYECKOTO
OMB BbIK/IOMATENA Llenei ynpasaeHns
CpabaTtbiBaHue 3awuTbl IMO 2 Ha OTKAOYEHNE aBTOMATUUYECKOTO
Cpab. 3awutbl SMO 2 BbIKtOYATENSA Lenei ynpasaeHma
CpabaTtbiBaHue KLH HencnpaBHOCTb M3MEPUTENbHbIX LLenei HanpaXKeHns
CpabatbiBaHue KLUT HencnpaBHOCTb M3MeEPUTENbHbIX Lienei ToKa
CpabatbiBaHue KLT HencnpaBHOCTb U3MEPUTENBbHbIX LLEeNei ToKa Ha npeaynpeauTesibHyto
lond CUTHANN3ALMIO
Cbpoc curHanmsaumum Cbpoc curHanmsaumm
BbIK/I. OTKAOYEH CurHannsaumaA OTKIKOYEHHOTO NOI0XKEHMUA BbIK/IOYaTeNA
BbIK/I. BKAOYEH CurHannsaumaA BKIKOYEHHOTO NONOXKEHMA BbIKAOYaTeNA
ABapuiHoe OTKJ. ABapuiiHOe OTKAOYEHUE BbIKAKOYATENA
Bbixon, | MpeaynpexaeHue CpabaTbiBaHMe NpeaynpeanTenbHON CUrHANM3aLMK
ABapusa CpabaTbiBaHMe aBapUNHOWN CUTHAAN3ALMM
CpabaTbiBaHue
ABTOMATUKM CpabaTtbiBaHMe aBTOMATUKM

3.22.2 CUrHanm3sauma nonoXKeHnA BbIKAKYaTeNA OCyLW,eCcTBAAETCA C MOMOLbIO ABYX CUTHANIbHbIX
Namn, BKAKOYEHHbIX Yyepe3 KoHTaKkTbl PMB mn PMNO. B page cnyyaes npeaycmaTpuBatoT CUrHaAM3auUMIo
aBTOMATUYECKNX NEPEKNOYEHUI BbiKAoYaTena. CUrHanbHaa namna ropuT POBHbIM CBETOM B Cay4dae
onepaTUBHOIO BKAKOYEHUA/OTKNOYEHMA U MUTAET, B C/lyYae aBTOMATUYECKOTO BKOUYEHUA/OTKAOUEHUA.
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3.22.3 CMrHanmsauma OTKAYEeHUA OT 3aWMT AOCTUraeTcA 3a cvyeT MNOAKAYEHMA AamMnbl
OTKNHOYEHHOTO MOJIOMKEHMA BbIK/MOYATENA K LIMHKE MMUFAlOLWEro CBeTa BbIXOAHbIM pene yCTPOMCTBA
«ABapUNHOE OTKA.».

3.22.4 AnbTepHaTUBHbIM CNOCOOOM CUTHaANM3aLMKM aBTOMATUYECKUX MEPEKIHYEHUN ABAAETCA
KOMMYTUPOBaHME NamMMNbl OECKOHTAKTHbIMU AUCKPETHbIMM BbIXOAAMMU «BbIKN. OTKAOYEH» U «BbIKA.
BK/ILOYEH». B 3TOM Cc/lyyae NnpuMeHeHUe LNMHKM MUTAIOLLErO CBeTa He TpebyeTca.

3.22.5 B ycTponcTBe npeaycMoTpeHo ¢GOpPMUPOBAHNE CUTHANOB aBapPUMHOIO OTK/OYEHUS
BbIKAtoYaTena («ABapuiiHOe OTKA.»), cpabaTtbiBaHMA 3alWUT («ABapua»), cpabaTbiBaHWA aBTOMATUKM
(«CpabaTtbiBaHUe aBTOMATUKN») n cpabaTbiBaHUA npeaynpeanTebHOM CUTHaNU3auum
(«NpegynpexxkaeHne»). Npu popmmupoBaHmMM curHanos «Asapua» u «lpegynpexneHne» Ha ANLEBOM
naHenu NynbTa 3aroparoTCcA COOTBETCTBYOWME CBETOANOADI.

3.22.6 Cobpoc curHanmsaumm ocyliectenseTca KHonkoi «CEPOC» Ha NMUEBOM MaHenn nynbta,
KomaHaon ACY nav no BXogHOMY NOAKAOHAEMOMY IOTMYECKOMY CUTHany «C6poc curHanmsauum» (cm.
PUCYHOK 3.24).

‘ \\Hn CBPOC 21
\ X% CBpoC curHanuaawmm - ACY: C6poc curHanusaumm
\’\’\ C6poc CVII'HaJ'IVI3aL|,VII/I:

PucyHok 3.24 — dyHKUMOHAIbHAsA cxema anropmutma cbpoca cMrHanmsaumm
3.23 PyHKumMa 6nokmnposku PMH

3.23.1 dyHKUMOHAIbHAA cxema anroputma eyHkummn 610KkMpoBKM PIMH npeacTtasneHa Ha pUCYHKe
3.25 HactpamBaemble napameTtpbl GyHKUMM 610KMpoBKM PMH npuseaeHsbl B Tabanue 3.43, BXoAHble U
BbIXOAHblE CUTHanbl — B Tabnunue 3.44.

~

A BH - Beog Bn.PMH r A
—f- >

IA BH -/~ |noBn.PAH I Browposka PIH

IC BH MAX(53 Bn.PTH I> |

PucyHok 3.25 — dyHKUMOHaNbHas cxema anropmutma GpyHKummn 61okmnposkm PMH

Tabnunua 3.43 — MapameTpbl GyHKUMM 6aoKkmMpoBKM PITH

3Ha4veHune
HanmeHoBaHue AnanasoH LWar .
no KommeHTapun
YCTaBKM N3MeHeHuA U3MeHeHunsA
YMOTYAHUIO
Bsopa bn.PINH o-M O - Beog, ¢yHKumnmM 610KkMposKm PMH
Y 6
BA.PMH I> 0,25 — 20,00 10,00 0,01 CTaBKa Mo TOKY  cpabatbiBanud
dyHKUMM 6nokmposkm PIMH, A

Tabnuua 3.44 — Jlorndyeckue curHanbl GyHKLUK 6N10KMpoBKK PIMH

Tun HanmeHoBaHue .
KommeHTapui
CuUrHana cuUrHana
no MO Ba.PMH I>Y MyckoBoi opraH ¢yHKUMKM 6a1oKMpoBKK PIMH
Bbixog, | bnokmnposKa PINH CurHan 6nokmpoBskmu PMH
1) KoadpduumeHT sBozspaTa He meHee 0,93

3.24 dyHKUMA NyCKA aBTOMATUKU OXN1aXK4EeHUA

3.24.1 ®yHKUMOHaNbHAA cxema anropnutma GyHKUUM aBTOMATUKK OXNaXKAeHMA NpeacTaBieHa Ha
pucyHke 3.26. HacTpansaemble napameTpbl GYHKUMM aBTOMATUKU OXNaxKAEHUA npuBeseHbl B Tabauue
3.45, BXOAHbIE N BbIXOAHbIE CUrHasbl — B Tabauue 3.46
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Beop Oxn. Oxn. Tep P

"A BH Mo Oxn. 1> Myck aBT. oxnaxa.

ICBH MAX 2% Oxn.I>
PUcyHOK 3.26 — DyHKUMOHA/IbHAA CXeMa anropmutma GpyHKLMN aBTOMATUKN OXNaXKAeHUs

Tabnunua 3.45 — NapameTpbl PYHKUUM aBTOMATUKN OXNaXKAEHUA

3HayeHue
HanmeHoBaHue JwnanasoH LWar o
no KommeHTapum
YCTaBKH nameHeHunA nameHeHunA
YMONYAHMIO
Bsog Oxn. o-M O - BBoA, aBTOMATUKM OXNaXKaeHuA
YcTaBKa no TOK cpabaTtbiBaHUA
oxn. I> 0,25 — 20,00 10,00 0,01 L
dBTOMATUKKN OXNnaxKaeHuA, A
YcTaBka no BpemeHu cpabaTtbiBaHUA
oxn. Tep 0,00 — 120,00 3,00 0,01 P P
dBTOMATUKKN OXNaxXaeHuna, C

Tabnunua 3.46 — Jlormyeckne curHanbl PyHKLUMN aBTOMATUKKN OXNaXKAEHUA

Tun HanmeHoBaHue .
KommeHTapuun
CUrHana CUrHana
no Nno Oxa. 1>V MyckoBOW opraH aBTOMAaTUKU OXNaXKAEHUSA
Bbixog | lNyck aBT. oxnaxa. lMyck aBTOMATUKM OXNnaxkaeHua
1) KoadpdpuumeHT Bo3spaTa He meHee 0,93

3.25 MNepekntoyeHue rpynn ycraBok

3.25.1 B ycTpoicTBE peanm3oBaHO ABE rPynnbl YCTABOK.

3.25.2 MepeKkntoyeHe Mexagy rpynnamm ycTaBOK OCYLLECTBAAETCA NOAayelt CUrHasioB Ha
noAaKnYaemble N10rmyeckmne Bxoapbl «pynna yctasok 1» u «pynna yCTaBoK 2».

3.25.3 lMepekntoyeHme rpynnbl YCTaBOK 6N0KMPYETCA NpU NycKe GYHKLUMIA 3aLLNUT U aBTOMATUKMK,
nmetoLmx Aga Habopa ycTaBoK.

3.26 Perucrpauusa cobbiTuii u aBapmii

3.26.1 B ycTtpoicTBe peanu3oBaHa OJYHKUMSA XpaHEHWS B 3HEProHe3aBUCUMOM MNaMATH
perncTpupyemsbix cobbiTUiA 1 aBapuii.

MogpobHoe onucaHne apxmMBoB CODObLITUI M aBapMil NPUBEAEHO B PYKOBOACTBE MO 3KCMAyaTaLnm
TPBH.656122.001 P3.

3.26.2 B ycTpoliictBe peanmsoBaHa PpYyHKUMA PeErncTpaumm M XpaHeHMAa B 3HEpProHe3aBMCUMOM
NamATU M3MepPAEMbIX WM pacyeTHbIX MapameTpoB CeTUM MNpU MNoc/iefHEM aBapMMHOM OTKAKOYEHUU
BblK/lOYaTeNA.

3.27 OcuunnorpadpupoBaHue aBapUiiHbIX COObITUIA

3.27.1 B ycTpoincTBe peannsoBaHa GyHKUMA ocumanorpapupoBaHms aBapuUnHbIX cobbiTui. Myck
ocuunnorpada NPoOUCXoANT NPU NycKe GYHKLMI 3aWUT U aBTOMATUKM.

3.27.2 AnnTenbHOCTb OCUMANOrPaMMbl 3343eTcA yCTaBKOM «Tocu» (3HayeHMe Mo YMONYaHUIO
5,00 ¢, anana3oH peryauposanus oT 1,00 ao 30,00 c).

3.27.3 CocTaB ocuunnorpamm npensapuTebHO HAaCTPOEH Ha 3aBOAEe-U3rOTOBUTE/IE U YACTUYHO
MOXKeT ObITb MU3MEHEH N0/Ib30BaTENEM C MOMOLLbIO NporpammHoro komnaekca «KIT.Connect».
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3.27.4 Myck ocumnnorpada ocywecTsaseTca nNpu nycke n cpabatbiBaHU OYHKUMIA 3aWUT U
aBTOMATUKM.

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

3.27.5 NMopgpobHoe onncaHue dyHKUMM ocunnnorpadpmupoBaHma aBapunHbIX cobbiTUIA NpuBeaeHO
B PyKOBOACTBE No 3Kkcnayataumu TP6H.656122.001 P3.

3.28 ®yHKuMA usmepeHun

3.28.1 YctpoiictBo obecneymnBaeT M3mMepeHUe 1 Bbl4MCAEHNE NAPAMETPOB CETU A5 OTOBpaKeHnA
Ha Aucnnee nynbTa, B nporpammHom komnaekce «KIT.Connect» n gna nepegaum s ACY.

3.28.2 MepeyeHb M3MepAaeMbix MapameTpoB npueesgeH B Tabanue 3.47. OTobpaxkeHune 1 nepegaya
B ACY M3mepsaeMblX U Bbl4MCNEHHbIX MAPAaMETPOB CETU OCYL,EeCcTBAAETCA ANA NepBON rapMOHMYECKON
COCTaB/IAIOLLEN TOKOB U HANPAXKEHUN.

Tabnunua 3.47 — MNapameTpbl ceTn

HanmeHoBaHue KommeHTapuii MNepepnava B
napameTpa ACY
IA BH ToK ¢asbl A cTopoHbl BH, A Ja
IB BH ToK ¢asbl B ctopoHbl BH, A Ja
ICBH ToK ¢asbl C ctopoHbl BH, A Ja
IA HH Tok ¢asbl A cTopoHbl HH, A Oa
IB HH Tok ¢asbl B ctopoHbl HH, A Oa
IC HH Tok ¢asbi C ctopoHbl HH, A Oa
IA and OnddepeHumanoHbli TOK ¢pasbl A Het
IB ano OnddepeHumanbHblit TOK ¢pasbl B Het
IC and OnddepeHumanbHbin Tok dasbl C Het
UAB JlnHeliHoe HanpsaxeHue ¢a3 AB 1, B Oa
UBC JNnHeliHoe HanpsaxeHue ¢a3 BC 1, B Oa
UCA NuHeliHoe HanpsaxkeHue ¢a3 CA 1, B Oa
11 ToK npAmMoW nocneaoBaTenbHOCTH, A Ja
12 ToKk obpaTHoOW nocnegoBaTeNbHOCTU, A [a
12/11 KoadpdnumeHT HecMMMETPUN TOKOB MO 06pPaTHOM NoC/ef0BaTENIbHOCTH Het
310 ToK HyneBoW NocnenoBaTelbHOCTH, A [a
Ul Hanps»keHne npamoin nocnegosatenbHoct HH, B [a
U2 HanpsaxeHne obpaTHoM nocnegosaTenbHocty HH, B [a
F YacrtoTta cetu, l'y, [a

3.28.3 [na napameTpos, nepegasaembix B ACY npefycCMOTpPEHO ycpeaHeHUe u NpoperkuBaHue c
nepuoaom, 3agaBaemMbiMm ycTaBkon «ACY Tycp» (3HayeHne no ymonyaHuio 0,50 ¢, gmanasoH
perynuposaHua ot 0,00 go 5,00 c).

3.29 CamogmnarHocTukKa

3.29.1 B npouecce 3KcnayaTauMm YCTPOMCTBA OCYLLECTBAAETCA HEMNPEpPbIBHbIN KOHTPO/Ib €ro
paboTtocnocobHocTw.

3.29.2 KoHTponb paboTocnocobHOCTHN YCTPOMCTBA ocyLecTeaseTca no ceetoanoay «PABOTA» Ha
NINUEBOM NAaHeNN NyNbTa, a TaKKe NO KOHTaKTaM BbixogHoro pene «K5 Otkas».

Mpwn BbiABNEHUU YHKUMEN CaMOAMArHOCTUKM HEeUCNpaBHOCTU, NpensaTcTBylowen paboTe
ycTponctea ceetoamosn «PABOTA» Ha AMLEBOM MaHeNM MNynbTa racHeET, KOHTaKTbl BbIXOQHOMO pene
«K5 OTKa3» 3amblKatoTcA, cpabaTbiBaHWE OCTa/IbHbIX BbIXOAHbIX pene 610KnpyeTca.
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3.29.3 B ycTpoiicTBe NpeaycMmoTpeHa MHAMKAUMA Hanuuunsa onepaTMBHONo NMTaHMA No ceeToamoay
«MUTAHUE» Ha nuueBoi naHenwn nynabTa. [Py CHUKEHUM HANPAXKEHUA ONEPaTUBHONO NMUTAHUA HUXKE
(165+5) B ceetoanon «MUTAHUE» racHer.
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