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HacTosuwee pykoBoACTBO No 3KkcnayaTaummn TPBH.656122.001-19.01 P31 (aanee — P31) aBnAaetcs
BTOPOWM 4YacTblo 0OLWEro pykoBoACTBa MO 3Kcnayataumum TPBH.656122.001 P23 u npegHa3HavyeHo AnA
03HAKOMNEHUA C WHAMBUAYANbHBIMWU OCODEHHOCTAMWM YCTPOMCTB MMUKPOMPOLLECCOPHbIX penenHom
3aWwmTbl M aBToMaTukK KUT-P (nanee — ycTpoiicTs), npmBeaeHHbIX B Tabanue 1.

Tabaunua 1 — MicnonHeHWa yCTPOMUCTB

HoMuHanbHbIM | TUN AUCKPETHbIX UHTepdelichbl

YcnoBHoe HaMMeHoBaHue 0O603Ha4veHune BTOpM“lelﬁ BXO0408B nepenaydn
TOK AaHHbIX
YHuBepcanbHble Aga R5-485,
KUT-P-A2-12-07-12-10-APHT-01 | TPEH.656122.011-19 5A ronu 2208 | ABa Ethernet
100BASE-TX
KUT-P-A2-12-07-11-10-APHT-01 | TPEH.656122.001-19 5A Yrusepcanbhble | oo e ags

Bxoabl 220 B

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

B HactoAwem P31 npusepeHbl cBeaeHUA No GyHKUMOHANbHOMY HA3HAYeHMUI0 YCTPOMCTBA, €ro
OCHOBHblE TEXHWYECKME XapPAKTEPUCTUKM W NapaMeTpbl, NpuHUMMbl paboTbl, cBeaeHuA 06
WMHOMBUAYANbHbIX YCIOBUAX IKCNyaTaLUMM U TEXHUYECKOTO 06CNYKMBAHUA.

Mepen aKcnayaTaumen ycTponctBa HeOBXoAMMO 03HAKOMMUTBLCA C HacToAwMMm P31, a Takxke co
cneayoWwmMmMmn 3KCNAYaTauMOHHBIMU AOKYMEHTAMMU:

- PyKoBOACTBO no 3KcnayaTaumm TPBH.656122.001 P3;

- nacnopt TPEH.656122.001 MC.

Ha nocnegHen ctpaHuue P31 pacnonaraetca nMHboOpmMauua O PerncTpaunm M3MeHeHun, rae
YKa3aHbl UCTOPMA U3MEeHeHMN HacToawero P31 n Bepcun BCTPOEHHOro MporpammHoro obecneyeHus
YCTPOWCTBA, aKTya/ibHble A1 KOHKPETHOM pefakumm (Homepa nusmeHeHus) PI1.
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B TeKcTe HacToAwero P91 npumeHAtoTca cneaytowme cokpalleHnsa n ob6o3HavyeHus:
APHT — aBTOMaTH4ecKoe peryimpoBaHue HanpaxeHus TpaHchopmaTopa;
ACY — aBTOMaTM3MpPOBaHHAA cUCTEMA YNpaBAeHUs;

AY — aBTOMaTUyecKoe ynpasJ/ieHune;

BB — BBOAHOM BbIKAOYaTENb;

BMO — BcTpoeHHOe nporpammHoe obecneyeHune;

Y — AucTaHUMOHHOEe ynpaBaeHune;

MY — mecTHOe ynpaBaeHue;

OY — onepatnBHOe ynpasaeHue;

MO — nycKkoBoW opran;

PIMH — perynnpoBaHme noa HarpysKowm;

PY — pacnpegenntenbHoe yCcTpOICTBO;

CB — ceKLMOHHbI BbIKAOYATENb;

TH — TpaHcdopmaTop HanpaKeHus;

TT — TpaHchopmaTop TOKa.

KUT-P-A2-APHT-01 5
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1 HASHAYEHME YCTPOMCTBA

YcTponcTtea (cm. Tabanuy 1) npegHasHayeHbl AN BbINOAHEHMA YHKLMIA YyNpaBieHUA NPMBOLOM
ycTpoiictea PMH B aBTOMATMYECKOM M PYyYHOM perKMMax, ANArHOCTMKKM nNpuBoga u yctponctea PIH, a
TaKXe CUrHaAn3aumm HeucnpaBHOCTEM. YCTPOMCTBO MOXKET NPUMEHATbCA C ycTponctBamu PIH
ABYXO6MOTOYHBIX TPAaHCHOPMaTOPOB.

YcTponcTBo nNpeAHasHa4YeHo anAa paboTbl HA NOACTAHUMAX C BbINPAMIEHHbBIM, NOCTOAHHLIM UAN
nepemeHHbIM onepaTUBHbIM TOKOM.

Ha pucyHke 1.1 npuBeaeHbl BApUaHTbl UCMO/Ib30BAHUA YCTPOMCTBA.

TT

KT-P-A2-APHT

L—X21:5
IBH
X21:6

X21:3
Ice
X21:4
X21:9
UAB
21:10
X21:11
X21:1 UBC
TT g IsB 21:12
X21:2 21:13
3U0
21:14

TH

BB CB

Cekuus 1 Cekuua 2

PucyHoK 1 — BapmaHT MCcnoib30BaHUA 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

HanmeHoBaHue pyHKUMM Kog ANSI MyHKT P2

ABTOMaTUYECKOe yrnpaBaeHne NpuBoaom yctpoiictea PMH ooV 3.5
OnepaTnBHOE ynpaBaeHne NpuBogom ycTpoiictea PMH - 3.2
KOHTpO/Ib HAaNpsAXKeHMM Ha CeKLMAX WNH - 34
MNoaneprkaHne HaNpAXKeHUA y noTpebutena (BCTpeyHoe peryiMpoBaHue) - 354
JunarHocTrKa coctosHna npueoaa, ycrporictea PMH - 3.7
KoHTpo/iIb «MepTBbIX» CTyneHen ycTpoicTtea PIMH - 3.7
ABapuiiHaa cMrHaamnsaumsa - 38
MNpegynpeguTenbHaa CMrHaan3auma - '
KoHTposib nonoxeHua ycrponcrea PMH - 3.9

2.2 OCHOBHble TeXHUYECKUE XapaKTepPUCTUKMU YCTPOICTBA

2.2.1 OCHOBHble TEXHMYECKME XapPaKTEePUCTUKM YCTPOMCTBA nNpuBeaeHbl B Tabauue 2.2.

MoapobHble TEXHUYECKME XapPaKTEPUCTUKM npmuBeaeHbl B TPBH.656122.001 P3.

Tabaunua 2.2 — OCHOBHbIE TEXHUYECKMNE XapPaKTEPUCTUKM

HanmeHoBaHMe napameTpa

3Ha4yeHue

OnepaTtuBHOE NUTaHUe

Twvn onepaTMBHOro TOKa

MepemeHHbIN, NOCTOAHHbIM
BbINPAMIEHHbI

Jvana3oH HanpAaXXeHua nuTaHusa, B 85-264
U3mepuTtenbHble aHanorosble BXoAbl
Konunyecrtso nsmepuTenbHbIX KaHaa0B TOKa 3
KonnyecrtBo namepuTeibHbIX KaHaN0B HanpAXeHUa 3
[nanasoH KOHTPOAUPYEMbIX 3HAYEHWUI KaHAIOB TOKa, A 0,25 -250,00
[unanasoH KOHTPOAUPYEMbIX 3HAYEHUI KaHANOB HanpsxKeHus, B 2-264
AuvckpeTHble BXxoapbl
KoanyecTBo ANCKPETHbIX BXO40B 12

U UMNYZIbCOM peXKeKUunun ToKa

YHuBepcanbHble AUCKPETHbIe BXOA4bl C HOMUHANbHbIM HanpsaXeHuem 220 B

onepaTMBHOM TOKe, B

3Ha4yeHue HanpAaxeHuA CpaﬁaTblBaHl/lﬂ Ha nepemeHHOM WU NOCTOAHHOM

OT1 150 po 170

3Ha4yeHue HanpAXeHnA BO3BPaTa Ha NnepemMeHHOM onepaTtuBHOM TOKe, B

O1 100 go 130

3Ha4yeHue HanpAaXxXeHnA BO3BpPaTa Ha NOCTOAHHOM ONepaTUuBHOM TOKE, B

01102 oo 112

Mc, He bonee

MUHUManbHaA AAUTENbHOCTb CUTHANA Ha nepemeHHoOmM onepaTtMBHOM TOKe,

25 npwu HanpAaxeHnn 170 B
15 npu HanpaxxeHun 220 B

Mc, He bonee

MUWHUMaNbHAA AAUTENbHOCTb CUIHANAA Ha NOCTOAHHOM onepaTtMBHOM TOKE,

20 npu HanpAaxeHnn 170 B
15 npu HanpaxxeHun 220 B

JononHutenbHas NporpaMmmHo-peryinpyemas 3afeprkka cpabatbiBaHUA, MC

0-30

CpabaTbiBaHWe Npy 06paTHOM NONSPHOCTH

Ja

KUT-P-A2-APHT-01
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MpopgonxeHne Tabanubi 2.2

HanmeHoBaHWe napameTpa 3HauyeHune
AucKpeTHble BbIXOAbl
KoanyectBo ANCKPETHbIX BbIXO40B 11
Bpemsa cpabaTbiBaHUs, Mc, He bonee 5
HanpaxeHne kommyTaumm, B 5-264

KommyTaunoHHas cnocobHOCTb KOHTAKTOB pene Mpu 3aMblKaHWUU HArpysku B
Lensx NoCcToSHHOro ToKa HanpsxkeHnem 220 B, He 6onee

40 A B TedyeHmne 30 mc
30 A B TeueHne 200 mc
15 A B TedyeHme 300 mc
10 ABTeyeHne 1l c
8 A gpantenbHo

KOMMyTaLI,MOHHaFI CNOCOBHOCTb KOHTAKTOB pene npn pasmbliKaHUN aKTUBHO-

bonee

WHAYKTUBHOW Harpysku c noctosiHHol Bpemenn L/R He 6onee 50 mc B uenax 0,25A
NOCTOAHHOrO TOKa HanpsxkeHnem 220 B, He 6onee

KommyTaumoHHas CcnocobHOCTb KOHTAKTOB pene npu  3aMblKaHUKU U

Pa3MbIKaHUM HArpyskM B LLENAX NepemMeHHOro Toka Hanpa)keHunem 220 B, He 8A

UHTepdeiicbl cBA3M C yCcTpoiicTBOM

Tun nHTepdeica ceasm ¢ nporpammHbim Komnaekcom «KIT.Connect»

RS-485 (pasbem X32), USB

Tun nnTepdeica ceasm c ACY

RS-485 (paszbem X33)

MpoToKkoAbl nepeaayn gaHHbIx B ACY

ModBus-RTU,
M>3K 60870-5-101-2006
M>3K 60870-5-103-2005

Cu HXPOHU3aUuunA BpemeHun

Tun nHTepodeica

RS-485 (pasbem X31)

Cnocob cMHXpOHM3aLMUK

1PPS

UnTepdeiicbl ceasum Ethernet?

Tun nHTepdeica ceasm c ACY

Ethernet 100BASE-TX
(pazbemsbi X34, X35)

MpoToKkoAbl Nnepeaayn gaHHbIx B ACY

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

BcTpoeHHOe nporpammHoe obecneyeHue

CobcTBeHHOe Bpems CpabaTbiBaHMA MYCKOBbIX OPraHoB MO TOKYy M
HanpAKeHuto, He bonee, Mc

25

Y Hannume nntepdeiicos Ethernet 3aBncuT oT UcNonHeHna ycTpoiictaa (cm. Tabauuy 1)

KUT-P-A2-APHT-01
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2.3 OyHKUMOHaNbHbIE XapaKTEPUCTUKMN YCTPOIACTBA
2.3.1 Cxema nogKnroyeHms

2.3.1.1 Ha pucyHKe 2.1 npuBeaeHa cxema NoAKAOYEHMA YCTPOMCTBA.
JAucKpeTHble BXoabl

X51 X53
1 & =2208B 1 O%FE—‘ [B9 Nepekn. PMH
2 C%H;} [B1 Npubasutb 2 | O =2208B
3 o] B2 Y6aButb 3 MFE—‘ [1B10 Bxog,
4 Con»——>= B3 BNOK. No TOKy 4 | O =2208B
5 co—— ] AB4 Bnok. ot PMH 5 O%FE—‘ [B11 Bxog,
6 o»—_ | [BS Bxop, 6 | O ~2208B
7 ~2208B 7 QHFE—‘ [B12 Bxog,
? o—"T 1 A B6 BepxH. nonox. 8 | =220B
9 o» AB7 HUXH. NONOK. 9 | O»
10 ceJ =220B 10| oo
11 o» | OB8AY 11| o»
12 o» ‘ %2208 12|o»
/ 1PPS - CnHXpoHM3aLumna
/ BpEMEHU
AHanorosble BXxo4bl / P X31 (RS-485)
x21 / e 100 A
1 d-~ / ,// 2 (O» B
< | IsB ~
2 o— - 3 | & |R (120 Om)
3 O 2 e /,/ 4 | O» Gnd
4 o— - CBA3b C NPOrpaMMHbIM
5 O ©@ KomnaeKkcom "KIT.Connect"
< IBH @ _
6 O - ) | X32(Rs-485)
7|9 g 1] A
8|0 @ 2/o»| B
9 9 3 UAB % 3 | oo |R (120 Om)
10 Qif é% 4 | - Gnd
11 o % _________ CeasbcACY
2.5 | Y © X33 (RS-485)
9 & 1 O» A
13 & j\ 200 g 2 - B
@5 0 @‘ 3 o» |R(120 0m)
15 O & 4 o» Gnd
16 ¢ X34 (Ethernet)V i
RJ45 (T-568B) \
X35 (Ethernet)V \
RJ45 (T—SGSB)J

X52 ‘ X54
1 o 1| oor—t+— K7 Bbixog
2 »———+ | K1MNpubasutb 2 Q%F;‘
3 o — | K2Y6aButh 3 o K8 Bbixos,
4 »—— | K3 ABapun 4 Q»F;‘
5 » — K4 MpegynpexaeHune 5 (0% — K9 Bbixog
GT—\J\—‘ K5 OTKa3 6 | o
7 7 O%F% K10 Bbixoa,
8 o» -~ K6 PMH 6510k. 8 [O» -
9 ce,\—‘ 9 mkj
10 o 10 Q%F#:/ K11 Bbixoa,
11 O» 11| O» i

JANCKpeTHble BbIXOAbl, MUTaHUe
PucyHok 2.1 — Cxema NogKA4YeHUsa yCTponcTea

1) Hannune unHtepdeiicos Ethernet 3aBUcUT OT MCNONHEHMA YCTPOICTBa (cM. Tabmnuy 1)

KUT-P-A2-APHT-01 9
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2.3.2 AHanorosble BXoAbl

2.3.2.1 B tabnnue 2.3 npuBeneH nepeyeHb aHaIoroBbiX BXOA40B YCTPOMUCTBA.

HammeHoBaHue
aHaNorosoro Bxo4a

Jnana3oH nsmepeHusn

®yYHKUMOHANbHOE Ha3HayeHne

IBB ®a3HbI TOK BBOAHOIO BbIK/tOYaTeNA

IcB 0,25 — 250,00 A dazHbIn TOI-iCEKLI,MOHHOI'O BbIK/tOYaTe A

- ®a3sHbIl TOK CTOPOHbI BbICOKOTO
HanpAXeHua TpaHcpopmaTopa

UAB HanpaxeHune UAB

UBC 2—-2648B HanpaxeHne UBC

3U0 HanpaxkeHue 3U0

2.3.2.2 B cnyyae NpUMEHeHUs YCTPOMCTBA B Cxeme C 0bpaTHbIM 4yepenoBaHuem a3 ana
MCKNIOYEHUA ownboYHoM paboTbl HEOBXO4MMO BBECTU NMPOrpaMmMHbI Katod «ObpaTHoe Yepes,. dpas»

2.3.3 [ncKpeTHble BXOAbl U BbIXOAbI

2.3.3.1 B tabnuuax 2.4 u 2.5 npuBeaeHbl COCTaB AUCKPETHbIX BXOAOB M BbIXOAOB YCTPOMCTBA
COOTBETCTBEHHO. DPYHKUMOHA/IbHOE Ha3HayeHMe OUCKPETHbIX BXOA4OB W BbIXOAOB, UX HaMMeHOBaHWA
BbINO/IHEHbl Ha 3aBOAE-U3rOTOBUTENE YCTPOMCTBA M NpU HeobxogMmocTM MoryT ObiTb M3MEHEHbl C
nomoLLblo nporpammHoro komnsaekca «KIT.Connect».

Tabnvua 2.4 — ucKpeTHble BXOAbI

HammeHoBaHue

®DyYyHKUMOHANbHOE Ha3HaYeHue

MNogKNoYeH K normyeckomy

OVCKPETHOro Bxoaa Bxoay
AB1 MNpubasuTb CurHan ynpasneHua yctponctsom PMH NMPUBABUTDb
[B2 Y6aButb CurHan ynpasneHua yctpoiictsom PMH YBEABUTb

B3 Bnok. no Toky

CurHan 6/10KMpPOBKU NepekntodeHns ycrporictea PMH

npv neperpysKe no Toky

MeperpysKka no TOKy

B4 bnok. ot PMH

CurHan 6/10KMpPOBKU NepekntodeHns ycrporictea PMH

OT NpuBoda

bnok. ot npueoga PIH

[B5 Bxop,

Ha3Hauyaemblit ANCKPETHbIN BXOA,

[B6 BepxH. NOMOXK.

CurHan oT KOHUEBOTO BbIKAOYATENA BEPXHETO
nonoxeHus ycrtporictea PMH

BepxHee nonoxeHue

OB7 HWXH. nonox.

CurHan oT KOHUEBOTO BbIKAOYATENA HUXKHETO
nonoxeHus ycrtporicrea PMH

HuXXHee nonoxeHue

[1B8 AY

ABTOMaTU4YeCKOe ynpaBneHue yctpomctsom PMH AY

B9 MNepekn. PMH

CurHan nepekntodeHus ycrtpolictea PMH

MNepekntoyeHne PIMH

4B10 Bxog HasHauyaemblil ANCKPETHbIN BXOA, -
[AB11 Bxogp, Ha3Hauyaemblil ANCKPETHbIN BXOA, -
[0B12 Bxop, HasHauaemblit AUCKPETHbIN BXOS, -
10 KUT-P-A2-APHT-01
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Tabnnua 2.5 — IMcKpeTHble BbIXoAbl

HavmeHoBaHue MogKAUYeH K Normyeckomy
®PyHKUMOHANbHOE Ha3HaveHue
OVCKPETHOro BbIX0Aa BbIXxoA4y
K1 MNpnbasutb KomaHaa nepeknatouenus ycrponctea PMH - «BBepx» MpwnbasuTb
K2 Y6aButb KomaHga nepekntoveHus yctponctaa PIMH - «BHU3» Y6aButb
K3 Asapus HeucnpaBHOCTb NnpuBoaa ycTpoicTaa PMH ABapwus
K4 MpeaynpexxgeHne | MNpeaynpeantenbHaa cCUrHaansauma MpeaynpexgeHue
K5 Otkas OTKas ycTpoiicTBa OTkas KUT
o bnok. nepekn. BBe
K6 PMH 610K. YnpasneHue yctpoiicteom PMH 3a6i10kupoBaHo JIOK. NEPEKA PX
Bnok. nepekn. BHU3
K7 Bbixoa HasHauyaemblli ANCKPETHbIN BbIXOA, -
K8 Bbixoa Ha3Hauyaemblli ANCKPETHbIN BbIXOA, -
K9 Bbixoa Ha3Havaemblli ANCKPETHbIN BbIXOA, -
K10 Bbixoa HasHauyaemblli ANCKPETHbIN BbIXOA, -
K11 Bbixog, Ha3Havaemblli ANCKPETHbIN BbIXOA, -

KUT-P-A2-APHT-01
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3 ONUCAHUE ®YHKLIUNA YCTPOUCTBA

3.1 Obwue cBegeHunn

B faHHOM pasaene npuMBoAUTCA ONUCaHWE GYHKLMIA aBTOMATUKM U CUTHAIMU3ALUMN.

Bce ¢pyHKLMOHaNbHbIE CXEMbI aNITOPUTMOB YCTPOICTBA NPUBEAEHbI B NPUIOKEHUM A.

Ona Bcex QyHKUMIA YyCTPOMCTBA YCTaBKM 3alLMUT, aBTOMATUKM M CUTHANM3AUMKM NPUBELEHbI BO
BTOPUYHbIX 3HAYEHUSAX.

3.2 Bblbop pexxnmoB ynpasaeHus

3.2.1 ®yHKUMOHANbHAA cxema anroputma Bblbopa perMMOB ynpasnaeHua ycTpoictsom PIMH
npeacTtassieHa Ha pUcyHKe 3.1. BxogHble U BbIXOAHbIE CUTHabl aAropuTmMa npueeaeHsl — B Tabanue 3.1.

["0\ py } [ YnpagneHue us PY j
&
~ N ™ [ MecTHoe ynpaBneHve }
[ * = s &
%e
Eﬂmmarquwouuoe ynpaaneHuej
Ny
d &
—q
[ABTOMaTI/I‘-IeCKoe ynpaaneﬂwej
f\'\ AY }

PucyHOK 3.1 — ®yHKLMOHaNbHAA CXeMa aNropuMTMa Bbibopa peKMMoB ynpasieHns

Tabnmua 3.1 — Jlornyeckme cUrHanbl aaroputma Bbibopa perKMMOoB ynpaBaeHuUs

Tun HavmeHoBaHue .
KommeHTapum
CcuUrHana cuUrHana
Py YnpasneHue yctporicteBom PMH 13 PY
«,{ My MecTHoe ynpaBaeHue yctponcrsom PINH
4y [AucTaHuMoHHOe ynpasaeHune yctponctsom PIH
AY ABTOMaTMYecKoe ynpaBaeHue yctponctsom PMH
YnpasneHue us PY YnpasneHue yctporicteom PMH ocywectenaetca us PY
MecTHoe ynpasneHue Bbi6paH MeCTHbIV pexum ynpasnieHua yctpoicteom PMH
NCTaHUNOHHOEe . .
Bbixon, A 1 BbibpaH AMCTaHUMOHHbIN pexXmum ynpasaeHus yctpoiictsom PMH
ynpasneHue
ABTOMaTU4YECKOE . .
Bbi6paH aBTOMaTUYECKUI pexXuUM ynpasaeHua yctpolicteom PMH
ynpasnieHue

12
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3.3 OnepatuBHOe ynpasaeHue ycrpoiricteom PMH

3.3.1 ®yHKUMOHANbHAA CXema anropuMTtmMa onepaTUMBHOrO ynpasaeHus yctponctsom PIMH
npeacrtas/ieHa Ha pUcyHKe 3.2. BxogHble 1 BbIXOAHble CUTHa/bl a/Ir0OpUTMa npmseaeHbl — B Tabanue 3.2.

\

MecTHoe yn paBneHnej

a

YT Y

21

NPUBABUTL |
J

Ve

)

&
QY lMpwbasutb

T

[lvCTaHLMOoHHOe ynpasneuwe)

X

Y

MPUBABUTbL - ACYW‘

J

‘ Briok. nepek. BBerJ

(
(
(

il |

‘ YnpasneHue u3 PY W & ‘ - N

» ) | OY MpuBasuTs 13 PY

\‘ NMPUBABUTD - Pyj ‘

(- MecTHoe yn| ) &

| ynpasneHxue | ‘ >1

i‘b" YBABUTb | & ) N

- g | L OY Y6asuTb

s N ‘ Q J

\ [vcrakionHoe ynpasnenve: ‘ & —

- 5

<% YBABATb-ACY .‘

s Y

L ‘ Briok. nepekn. BHMeJ

e B

L Ynpasnexue us PY &

{ | OYY6asuts ns PY
E”\ YEABTG - PY .

PucyHok 3.2 — dyHKUMOHANbHAA CXeMa aifopMTMa ONnepaTUBHOIO ynpaBaeHus ycTpoiicteaom PMH

Tabnunua 3.2 — Jlormyeckme curHasnbl afiropuTMa oNnepaTMBHOIO yrnpaBaeHua yctponctsom PIMH

Tun HanmeHoBaHue o
KommeHTapum
CUrHana CUrHana
KomaHga nepekntoveHuns yctporictea PIMH «BBepx» no BxogHOM
NPUBABUTD fa nep yerp P Arlomy
NOAKAOHAEMOMY JIOTMYECKOMY CUTHANY
VEABUTb KomaHpga nepekntoveHus yctponctea PMH «BHW3» no BxoaHOMY
e NOAKAOHAEMOMY JIOTMYECKOMY CUTHANY
X NPUEABUTB — PY KomaHga nepekntoveHus yctponctea PIMH «BBepx» No BXOAHOMY CUFHaNy
n3 PY. [lecTByeT TO/IbKO Ha CYETUYMK NEPEK/IOYEHN
VEABUTb — PY KomaHga nepeknatoveHus yctponctea PIMH «BHM3» No BXOgHOMY CUTHany
n3 PY. [lecTByeT TO/IbKO Ha CYETYMK NEPEK/TOYEHN
= NMPUBABUTb — ACY KomaHga nepekntodeHns ycrtpoiictasa PMH «BBepx» n3 ACY
YBABUTb — ACY KomaHpaa nepekntoveHus yctponctaa PMH «BHU3» ns ACY
MecTHOe ynpasneHue BbibpaH MeCTHbIV pexum ynpasnieHuma yctpoictsom PIMH
AncTtaHuMoHHoe " .
ynpasneHme BbibpaH AMCTAaHUMOHHbIN peXKMMm ynpasaeHus yctpoicteom PIMH
Bxog, Z
YnpasneHue ns Py YnpasneHue yctpouncrtsom PIH ocywectenaetca ns PY
bnok. nepekn. sBepx MepekntoueHune yctpoiictea PMH «BBepx» 3a610KMPOBAHO
bnok. nepekn. BHu3 MepekntoueHue yctpoiictea PMH «BHM3» 3a610KMPOBaHO
QY Npubasutb KomaHaa onepaTMBHOrO nepekatoyeHuns yctponctea PIMH «seepx»
QY Y6aBuTb KomaHaa onepaTuBHOro nepekatoyeHuna yctponcrea PMH «BHM3»
KomaHaa onepaTusHOro nepekatoveHuna yctponcrea PIMH «Beepx» ns PY.
Bbixog, | QY Mpubasutb U3 PY o é P P y pv P
JencTeyeT TONIbKO Ha CYETUMK NEPEKIIOHEHNN
KomaHaa onepaTusHOro nepekatoveHuna yctponcrea PIMH «BHM3» 13 PY.
QY Y6asuTtb u3 PY . é P P y pv
JencTeyeT TONIbKO Ha CYETYMK NEPEKIIOHEHNN
KUT-P-A2-APHT-01 13
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3.4 bnoKMpoBKa peryampoBaHua

3.4.1 dyHKUMOHaNbHaA cxema anropnutma GpopmMmnpPoOBaHNA CUTHANOB 6J1I0KMPOBKM peryiMpoBaHuns
HanpAXeHuA npeacrtaBneHa Ha pucyHKe 3.3. HacTpauBaemble MapameTpbl aAroputma npuBeneHbl B
Tabnuue 3.3, BXOAHbIE M BbIXOAHble CUrHa/bl — B Tabauue 3.4.

UAB )

jf MepeHanp. Ha cexy,

UBC
MAX (553 Briok. Umax

UCA

j,

3U0 Ha ceku, .

53 Briok. 3U0
| KoHTp. ogHoro U

3U0

UAB | /| U2 na ceky.
uBC |/ | Serace
Bnok. U2

u2 o3

(umB |
UBC
_UCA

.
\f MO Briok. Umin

MAX £33 Briok. Umin
Y

ABTOMaTVYECKOE YpaBTIeHve
J

|v‘

e N
’\.\‘ BepxHee nonoxeHune

[ Mepexanp. Ha ceku, J
( 3U0 Ha ceku, }
[ U2 Ha ceku. J

J
}j} Nrek = Nct

33 Ner

N
\ bnok. ot npusoga PMH ————————————————— 21
J

<

Asapus

\
"\’Q\' Meperpyska no TOKyJ—
.

i

IBH

Meperp. Ha ceKu.J

L 53 Briok. Imax

“»

N

ﬂ [
|

Brok. nepekn. BBepx }

[ Meperp. Ha ceku. J

(

N

HwxkHee nonoxexune
J

s =
Nertek S ﬁ

=
o3 1 )

i

L Brok. nepekn. BHU3 J

PUCyHOK 3.3 — PyHKLMOHaNbHAA CXeMa aNropuTma 610KMPOBKM PErYIMPOBaHMA HAaNPAXKeHUA

Tabnuvua 3.3 — MNapameTpbl anroputma 610KMPOBKM PeryIMPOBaHUA HAaNPAXKEHUA

HanmeHoBaHue AnanasoH 3Ha4yeHune no LWar o
KommeHTapun
YCTaBKM n3MeHeHuA YMONYAHUIO | U3MEHEHUA
KoHTpOo/1Ib 04HOro NOAKAOYEHHOrO
KoHTp. ogHoro U - -
P- OA 0-o O HanpAaXKeHus
Bnaok. Umax 100 -130 110 1 YcTaBKa no nepeHanpaxeHuio, B
Bnok. Imax 0,25-10,00 6,00 0,01 YcTaBKa 6/10KMPOBKM MO TOKY, A
Bnaok. Umin 2-80 20 1 YcTaBKa NoO OTCYTCTBUIO HanpAXeHus, B
Enok. 3U0 5_ 40 10 1 YcTaBKa No HanpAXeHWo Hy1eBoW
nocnenosaTtenbHoOCTH, B
Enok. U2 5_40 10 1 YcTaBKa No HanpaXeHuo obpaTHOM
nocnenosaTtenbHOCTH, B

14
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Tabnunua 3.4 — Jlornyeckune curHanbl aaroputma 6J10KMPOBKM PEryanpoBaHmA HaNpAXKeHUA

Tun o
HanmeHoBaHUWe curHana KommeHTapui
CUrHana
MycKoBoW opraH 6/10KMPOBKM NepeKatoueHmns ycTpoictea PIMH npu
MepeHanp. Ha ceku, Y y P P P yerp P
nepeHanpsaKeHNN
. MycKoBoW opraH 6/10KMPOBKM NepeKkatoueHmns ycTpoictea PMH npu
Nno Bbaok. Umin? y P P P yerp P
OTCYTCTBUM HaNpAXeHUA
MycKoBoW opraH 6/10KMPOBKM NepeKkatoueHmns ycTpoictea PIMH npu
3U0 Ha ceku,.Y NpeBbIWEHNN HaNPAXKEHU HYyNeBOM NOCAeA0BaTe/IbHOCTH
O0NYCTUMOrO 3Ha4YeHus
no MycKoBoW opraH 6/10KMPOBKM NepekatoueHms ycTpoictea PIMH npu
U2 Ha ceku, NpeBbIWEHNN HaNpPAXKeHNa obpaTHOM NociesoBaTeNIbHOCTH
OONYCTUMOrO 3Ha4YeHUA
MycKoBoW opraH 6/10KMPOBKM NepeKkatoueHus ycTpoictea PIMH npu
Meperp. Ha ceKL. y P P P yerp P
neperpyske
NTeK = 1 TeKywwasa ctyneHb ycTponctaa PIMH cooTBETCTBYET «HUMKHEMY»
NONOXKEHUIO
Ntek = Ner TeKywiasa ctyneHb ycTponcTaa PIMH cooTBeTCTBYET «BEPXHEMY»
NONOXKEHUIO
BnoknpoBaHue nepekatoyeHuns yctpoictea PIMH npu neperpyske no
Meperpy3ska no Toky P P yerp P Perpy
TOKY
bnok. ot npusoga PIMNH BnokmpoBaHme nepekatoveHuns yctpoictea PIMH ot npmnsoaa
’\’Q\‘ CurHan KOHLLEBOTO BbIK/OYATENA BEPXHETO NONOXKEHUS YCTPOMCTBA
BepxHee nonoxkeHne
PMH
CurHan KOHLLEBOTO BbIK/OYATENA HUMKHETO NONOXKEHUA YCTPONCTBA
HuxHee nonoxeHue
PMH
ABTOMaTUYeCcKoe . o
BbibpaH aBTOMaTUYECKMIA peXKMM ynpaBaeHua ycTpolicteom PIMH
Bxog | ynpasneHue
ABapus CpabaTbiBaHWE aBAPUINHOM CUTHAAU3aLMHU
Bbixoz, Bbnok. nepekn. Beepx MepekntoyeHune yctpoiictea PMH «BBepx» 3a610KMPOBAHO
Bnok. nepekn. BHU3 MepekntoueHue yctpoictea PMH «BHU3» 3a610KMpOBaHO
Y KoaddpunumeHT Bo3BpaTa He MmeHee 0,93
2 KoadpduumeHT Bo3spata He 6onee 1,07

3.4.2 Mpn nogKAOYEHUN TONbKO oAHOro u3 HanpaxeHun UAB unm UBC Heobxogmmo BBeCTM
nporpammHbii Kntod «KoHTp. ogHoro U». lpu 3TOM BbIBOAUTCA PacyeT HanpsarkeHua obpaTHou
nocnefoBatenbHocTM W HanpaxeHua UCA, u paboTa ycTponcTBa OCYLLECTBAAETCA TONbKO MO
N3MepeHHOMY HampAXKEHWUIO.

3.4.3 KOHTPO/Ib MWHMMANbHOIO Hanps)eHua (OTCYTCTBMA HaANPAXEeHMA) OCyLLecTBAAEeTCA B
aBTOMATUYECKOM PEXKMME YyNpPaBAEHUA ANA PErYANPYEMON CEKLUMN.

3.5 ABTomaTtuueckoe ynpasaeHue ycrtpoictsom PMH

3.5.1 dyHKUMOHaNbHaA CXema anroputma aBTOMAaTUYECKOro ynpasneHus yctpoictsom PIH
npeacTassieHa Ha pucyHKe 3.4. HacTpavBaemble NnapameTpbl aArOpuTmMa aBTOMaTUYECKOro yrnpasaeHus
ycTponicteom PIMH npusepeHbl B Tabamue 3.5. BxoaHble 1 BbIXOAHbIE CUTHAbI ANTOPUTMA NPUBEAEHbI —
B Tabauue 3.6.

KUT-P-A2-APHT-01 15
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UBC |——
UCA | Ucp (553 Unopa+Un

N
{UAB —f-|  NO Ucp>

MO Ucp<
UCA | Ucp €§3 Unoaa-Uny |

‘ Brok. nepekn. BHM3
/

~
AsTomatnyeckoe ynpaenenue }7

L Bnok. nepekn. BBer}i
~

( Y
L Ucp > Unoag \
[ Ucp < Unoan
& AY Tep N
— [ AY MpuGasuts \
L )
& AY Tcp N
— ( AY Y6aButb \

PucyHOK 3.4 — ®yHKUMOHANbHAA CXeMA aZITOPUTMA aBTOMATUYECKOrO YNpaB/ieHMA YCTPOMCTBOM

PMH

Tabaunua 3.5 — NapameTpbl aAropMTMa aBTOMATMYECKOTO ynpaBaeHus yctponctsom PMH

HanmeHoBaHue Onana3oH 3Ha4yeHue no LWar .
KommeHTapum
YCTaBKM N3MeHeHuA YMONYAHUIO | U3MEHEHUA
Unoap, 80-120 100 1 YcTaBKa Hanpa)keHua nogaepxanma, %
MonywunpmnHa 30HbI HEYYBCTBUTE/IBHOCTH
U 0,1-15,0 2,5 0,1 onVEMP Y '
%
BBOA, BCTPEUHOTO peryimpoBaHma C y4eTomM
BBog BCTp. per. Oo-™ O - TOKa BBOAHOIO M CEKLLMOHHOIO
BbIK/lOYaTENEN
Ukomn 0,1-40,0 10,0 0,1 YcTaBKa Hanpa)KeHua KomneHcaumu, %
YcTaBKa N0 MaKCMMaNbHOMY HaNPAXKEHUIO
Ukomn makKc 0-40 20 1 KOMMNEHCaLUnm B pexxmme BCTPEYHOrO
perynmposaHua, %
HoMMHanbHbIN TOK BBOAHOIO BbIK/AtOYaTeNA
IHOM B8 0,50 — 10,00 5,00 001 |, A ’
0,10- 3azepKKa NO BpemMeHU Havana
AY Tcp ’ 10,00 0,01 AeP P
300,00 ABTOMATMUYECKOro peryampoBaHus, c

Tabnunua 3.6 — Jlormyeckme cuUrHasbl airopuTMa aBTOMATMUYECKOro ynpassieHns yctporictsom PIH

Tun

cMrHana HavmeHoBaHue curHana KommeHTapuii
M0 Ucp>Y MycKOBOW OpraH NpeBbIWEHNS HANPAXKEHNA BblLLEe BENYMHDI
no nop,p,epmuaHmn
M0 Ucp<? MyCcKOBOW OpraH CHUXEHMA HaNPAXKEHNA HUMXKE BeJINYMHDI
noaaeprkaHusa
ABTOMaTU4YeCKoe . o
BbibGpaH aBTOMATUYECKUI peXxum ynpasaeHua yctpoiicteom PMH
Bxoga ynpasaeHue _
Bnok. nepek. BBepx MepekntoueHune yctpoicrea PMH «BBepx» 3a610KMpPOBaHO
Bnok. nepekn. BHW3 MepekntoueHune yctpoincrea PMH «BHM3» 3a610KMpPOBaHO
Ucp > Unoag, Tekylwee HanpAXeHWe Bbile Be/IMYNHbI NOAAEPIKAHMUA
Buixog Ucp < Unogpa, Tekylwiee HanpAXeHNe HUKe BeIMYMHbI NOAAEePKaHUA
AY MNpunbasuTb KomaHaa aBTOMaTUYeCKoro nepekatoveHuns yctpoincrea PMH «eeepx»
AY Y6aBuTb KomaHaa aBTOMaTUYeCKOro nepekatoveHmns yctponcrea PMH «BHM3»

Y KoaddpuumeHT Bo3BpaTa He meHee 0,995
2 KoadpdumumeHT Bo3spata He 6osee 1,005
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3.5.2 B KayecTBe peryanpyemoro HanpsaKeHus B yCTPOnCTBe bepeTca cpeaHee U3 Tpex IMHeNHbIX
HaNpAXEeHU peryanpyemon cekumm.

3.5.3 B pexmme cTabuamsaumm HanpsyKeEHUA BeNNYMHA HanpsKeHua nogfep’kaHusa 3agaetcs
yctaBkamun «Unoan».

3.5.4 B vycTpoiicTBE nNpPeayCMOTPEH pPeXMM BCTPEYHOrO peryavMpoBaHWs, B  KOTOPOM
NOALEPKMBAETCA HAMPA)KEHME Ha LWKWHAX HWKecToAwen MNOoACTaHUMM  (NPOrpaMMHbIM KoY
«BBog BCTp. per.»).

3.5.5B pexumme BCTPEYHOro peryanpoBaHMA BeAMYMHA  HANPAXXeHUA noaaeprkaHusa
perynmpyemoi cekumnm onpegensetca no popmye:

Kes

e, (3.1)

IHOM BB

lgg - lca*

Unop,p, pacu™ UI'IO,EI,,CI,+UK0MI'I '

rae Upon, — YCTaBKa HanpsXeHWsa NoAAepKaHua Ha cekumn, %;
Uyomn — YCTABKa HaNpAXKeHMA KOMNEHCAL MM PeryimpyeMon cekumm npu HOMUHaIbHOM TOKe
BBOAa, %;
lss — BTOPMYHOE 3HAYEHME TOKa BBOAA PEryIMPYEMOM CekLmu, A;
|.g— BTOPMYHOE 3HaYeHNe TOKa CEKLMOHHOTO BbIK/lOYaTeNA PEryIMpyeMon cekumm, A;
Ks— KoadpdunumeHT TpaHchopmaumm TT CEKLMOHHOTO BblKNOYaTeNs;
Kgs— KO3DOMUMEHT TpaHCchopmaumm TT BBOAHOTO BbIKAKOYaTeNs;
liom 88 — HOMWHANbHOE BTOPMYHOE 3Ha4YeHMe TOKA BBOAA PErynpyemon cekumm, A.

3HayeHNne HOMMWHANbHOIO BTOPMYHOrO TOKa BBOAA 3aJaeTcA YCTaBKoW «lHom BB». [nA
NPaBUAbHOTO OMpeAeNieHMA HanpAXeHWs KOMMeHcauuuM B YCTponcTBe HeobxoguMmo BBeECTU
KoapumumeHTbl TpaHchopmauymm TT BBOAHOIO M CEKLMOHHOIO BbIK/tOYaTeNEeNn.

3.5.6 B ycTpoictBe npeaycMOTPEHO OrpaHMYeHMe MAKCMMANbHOMO 3HAYEHMA HanpAXKeHus
KoMnNeHcaummn yctaskon « UKkomn make».

3.5.7 3HayeHMe nNOAyWUPUHbI 30HbI HEYYBCTBUTE/IbHOCTU 3agaeTca ycTaBkoM «UHu». [ns
NCKJTIOYEHWSA YACTbIX MEPEKIHOUYEHUN «KBBEPX» - KBHM3» N 0OPaTHO 3HaUYeHue ycTaBkn « UHY» A0JIKHO BbiTb
6onblle MNONOBUHbI BENMYMHBI WM3MEHEHMUA HanpsKeHua TpaHchopmaTopa nNpu  NepeKkIoYeHUmn
ycTponctea PIMH Ha ogHy cTyneHs.

3.5.8 ®PopmupoBaHMe KOMaHA ynpasaeHua yctponcteom PMH dopmupyetca ¢ BblaeprKKoM
BpemeHn «AY Tcp» Npu OTKNIOHEHUWU TEKYLLEro HanpsXXeHWs peryanpyemon CeKLMW Bbille UKW HUXKe
BE/IMYMHDBI NOALEPKAHUA HA 3HAYEHME NONYLIMPUHDBI 30HbI HEYYBCTBUTEIbHOCTH.

KUT-P-A2-APHT-01 17
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3.6 ®opmupoBaHue cMrHanoB ynpasneHusa ycrtpomncrsom PMH

3.6.1 ®yHKUMOHANbHAA cXxema anroputma GopmMmMpPOBaHMA CUTHANOB YNpPaBAEHUA YCTPOMUCTBOM
PMH npeacTaBneHa Ha pucyHKe 3.5. HacTpanBaemble napameTpbl aaroputma npuseneHsl B Tabauue 3.7,
BXOAHbIE U BbIXOAHbIE CUTHa/bl — B Tabaumue 3.8.

"%y | Mepexniouenne PIH g & | Tnoer
i.’ j E—Li

(
{ AY Y6asuTh ]— 21 r - s (
[

3 A L Y6aBuTb ]
[ QY Y6asutb ji ‘ 1 IR

Tyn
» ‘ \ . [t
g\' MepeknioveHune PI'IHJ —

|v‘

-/

’ Asapus

( L
{’b\’ Mepeknioyexne PI'IH]—O & Tt"'OBT

1] [ L]
L AY Mpnbasnts ]7 ‘ F - S
[ OY lMpwvbasuTb ]7 ‘ — R

PucyHoK 3.5 — ®yHKUMOHaNbHas cxema anroputma GopmMMpPOBaHMNA CUTHANOB yNpPaBAEeHUA
ycTtponctesom PIMH

Mpn6aenTb J

Y

Tabnunua 3.7 — NapameTpbl anroputma GopMUPOBAHUA CUTHANOB yNpaBaeHus yctponcrsom PMH

HanmeHoBaHue AnanasoH 3HayeHue no LWar o
KommeHTapum
YCTaBKU Nn3MeHeHHnA YMO4YaHUIO Nn3MeHeHUnA
3apepKKa GopmMnpoBaHUA NOBTOPHOIO
TrosT 0,10 - 10,00 0,50 0,01 AepiKKa GopMUp ToP
CUrHana nepekatodeHua ycrponcrsa PIH, ¢
YcTaBKa no AAUTe/IbHOCTU CUTHANO0B
Tynp 0,00-10,00 0,00 0,01 A N
ynpasneHusa yctpouctsom PIH, ¢

Tabnuua 3.8 — Jlormyeckme curHanbl anroputma GoOpMUpPOBAHMA CUTHANOB YNPaBAEHUS
ycTpoicTteom PIH

Tun HavmeHoBaHue o
KommeHTapum
CUrHana CcuUrHana
’\'\ MNepekntoveHme PIH Yctpoicteo PIMH B npouecce nepekntoyeHns
QY Y6asuTb KomaHaa onepaTMBHOro nepekatoveHuns yctponctsa PMH «BHM3»
QY Npubasutb KomaHaa onepaTMBHOro nepekatoveHuns yctponctea PIMH «seepx»
Bxoa | AY Y6aButb KomaHaa aBToMaTMyeckoro nepekntoveHuns ycrpoicraa PMH «BHU3»
AY MNpunbasuTb KomaHaa aBTOMaTUYeCcKoro nepekatoveHuns yctpoincrea PIMH «eeepx»
ABapus CpabaTbiBaHWe aBapUNHOM CUTHANM3ALUM
Bbixoz, Y6aBuTb CurHan nepekatoyeHua ycrporictea PIMH «BHM3»
MpnbasuTbL CurHan nepekatoyeHma yctporictea PIMH «sBepx»

3.6.2 NMpn $opmMpOBaHMM KOMAHAblI OMNEPATUBHOIO WM ABTOMATMYECKOrO YNpaB/ieHuA
bopMUPYIOTCA COOTBETCTBYIOLLME CUTHA/bI yNPaBAeHUA ycTpoinctsom PIMH. Mo ymonyaHuo 4AnTeNbHOCTb
CUTHANOB yNpaB/ieHUA onpeaenaeTca Ha4aoM NepekntYeHna npmsoaa. [1na ysenmyeHuma oanTebHOCTH
CUTHANOB ynpaB/aeHMA HeobXxo4MMO BBECTHM yCTaBKy «Tynp» Tpebyemoit 4ANTeNbHOCTU.

MoBTOPHbIE CUrHA/bI YNPaBAeHUA (MPU HAAMYUMK KOMAHZA, aBTOMATUYECKOrO MM ONepaTUBHOIO
ynpasneHuns) GopMmUPYHOTCA C 3a4ePKKOI, onpeaensiemoit ycTaBkoi « TNoBT».
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3.7 AunarHocTtuka ycrpoucrea PMH

3.7.1 dyHKUMOHANbHAA CXxema aJaroputma AuarHocTUKKM yctponctea PMH mn ero npusoga
npeacrtaBsieHa Ha pucyHKe 3.6. HacTpavMBaemble mapameTpbl a/firopuTtma npusegeHbl B Tabaunue 3.9,
BXOAHbIE U BbIXOAHble CUrHanbl — B Tabauue 3.10.

hY >1
Y6aButb }— = o
e . & | Quarn. Thau. ~ .
Mpu6aeunTs i ‘ ’ Mpueog «He noweny
\ \
. J
. \ ﬂ,ma‘rH. Tanur. g
t [
¥ MepekntoveHne PI'IHJ — L Mpusog «3acTpsan» j
|; &
g ( -
MpuBeog «noGexan» j
Y PY ) g \
- < S &
- |Nrex = N mepTB.cr. 9 1c p
NTek L t
e R — OTKN. NUTaHMA NpUBoAA }
{OIN MepTB.CT. )
™ )
L a_ Mepekntovenne PMNH

PucyHok 3.6 — ®yHKUMOHANbHAA cXxeMa aAropmMTtma AmMarHoctTmuku ycrpoiictea PMH v ero npmnsoaa

Tabnunua 3.9 — MapameTpbl aAropuTMa AMarHoctTuku yctpoiictea PMH v ero npusoaa

HanmeHoBaHue Awnana3oH 3HayeHue no LWar .
KommeHTapum
YCTaBKMU N3MeHeHuA YMONYQHUIO | U3MEHEHUA
YcTaBKa No BpeMeHW KOHTPO1A Havana
[viarH. THau. 0,10 - 5,00 0,50 0,01 P P
nepekntoYeHma NpuBoaa
YcTaBKa NoO BpeMeHW KOHTpoAA
Auark. Taamr. 0,50 — 20,00 5,00 0,01 P P
ONNTENbHOCTM NEepPEeKIoYeHMA NPUBOAa

Tabnunua 3.10 — Jlornyeckne curHanbl anropuTma AnarHoCTUKM yctpoictea PMH u ero npueoaa

Tun HanmeHoBaHue o
CUrHana CUrHana KommeHTapuit
«,‘ Py ynpaneHme yctpoiicteom PMH n3 PY
MNepekntoyeHne PIMH YcTtpounctso PIMH B npouecce nepekatoyeHmn
Bxoa Y6aBuTb CurHan nepekntoyeHua ycrporictea PIMH «BHM3»
MpnbasuTbL CurHan nepekntoyeHma yctporictea PIMH «seepx»
MepTBasa cTtyneHb Tekywana ctyneHb yctporictea PMH «mepTBas»
MpunBoA «He nowen» OTKa3 BbIMNOJHEHMA KOMaHAbI NepeKNtoyeHmn
Buixog MpuBog «3acTpsan» OnvutenbHoe nepekaoyeHue yctpoictea PMH (npueoaa)
MpuBog, «noberkan» CamonpousBobHOE NepeKkatoyeHune yctpoictea PIMH
OTKA. NUTaHKUA CvrHan oTKAOYEHUA NNTAHUA NPMBOLA NPU CAMONPOM3BOIbHOM
npueoga nepeKktoyYeHnn

KUT-P-A2-APHT-01
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3.8 PyHKUMM cuTHaNM3auum

3.8.1 dyHKUMOHANbHAA CXeMa aroOpPMUTMa CUTHANM3aLUMK NpeacTaBieHa Ha pUCyHKe 3.7. BxoaHble
N BbIXOAHbIE€ CUTHaNbl aNTOPUTMa CUTHanM3aumMn npueeaeHsl B Tabaunue 3.11.

Mpueog «He nomen»W 2

)
4

|

MpuBeon «3acTpsan»

ABapus

A o
=

A

( MpuBoa «noGexan»
.

N

‘ ‘Cﬁpoc cuUrHanuaauu

|v‘

MepeHanp. Ha ceku.

3U0 Ha ceku,

U2 Ha ceku,.

A A AL AL

Meperp. Ha cekuy,. MpepynpexneHve

a ow
Y

_

Meperpyaka no Toky j

Y
’\’\ Breww. npep,ynp.}
\

‘ ‘Cﬁpoc CI/IFHaJ'II/ISaLWIVU

PMCVHOK 3.7- CDYHKLI'MOHaI'IbHaH CcXeMa anropmtma CUurHannsaumnm

Tabnunua 3.11 — J/lornyeckme curHasbl aAFOPUTMA CUTHANN3ALUK

Tun HavmeHoBaHue .
CUrHana CUrHana KommerTapui
«,\ Meperpy3Ka no Toky BnokupoBaHue nepekatodeHus yctponcrea PMH npu neperpyske no Toky
BHew. npeaynp. BHewWwHMn curHan cpabaTbiBaHWUA NpeaynpeanTesibHON CUrHaamMsaumm
MpuBoA «He nowen» OTKa3 BbINOJHEHMA KOMaHAbl NEepPeKIoYeHNA
MpuBoA «3acTpsan» OnutenbHoe nepekntoyeHue yctpoictea PMH (npusoaa)
MpuBog, «noberkan» Camonpounsso/ibHOe nepekatoyeHme yctpoiictea PMH
MepeHanp. Ha ceKL, MycKoBoM opraH 6/10KMPOBKM NepeKkatoyeHmns ycTpoictea PMH npu
nepeHanpaxeHun
MyckoBoM opraH 6/10KMPOBKM NepeKkatoyeHmns ycTpoictea PMH npu
Bxoa 3U0 Ha cekKu, NPeBbILEHNN HANPAKEHUA HYNEBOW NOCAe40BaTE/IbLHOCTU AONYCTUMOTO
3HaYeHus
MyckoBoM opraH 6/10KMPOBKM NepeKkatoyeHmns ycTpoictea PIMH npu
U2 Ha ceku, NPEeBbILEHNN HanpsaXKeHUsA 06paTHOW Noc/ie0BaTeNIbHOCTU A0MYCTUMOTO
3HaYeHus
Meperp. Ha cekLl, MyckoBoi opraH 6/10KMPOBKM NepeKkatoyeHmns ycTponctea PMH npu
neperpyske
C6poc curHanunsaumm C6poc curHanmsaumm
Buixog MpeaynpexaeHve CpabaTtbiBaHWe npeaynpeanTesibHON CUrHaAM3aumm
ABapus CpabaTbiBaHWe aBapPUIMHOM CUTHAN3aL MU

3.8.2 Mpu dopmnpoBaHMM cUrHaNOB «ABapua» U «lpeaynpeskaeHue» Ha AULEBON NaHenu
ny/ibTa 3aroparoTcA COOTBETCTBYHOLLME CBETOANOADI.

3.8.3 Cobpoc curHanmsaumm ocyuiectsndetca KHonkon «CBPOC» Ha NuuUEeBOM MaHenu nynbTa,
KomaHaoi ACY namn no BXogHoOMy NOAKAHOYaEMOMY JIOTMYECKOMY curHany «Copoc curHanmsaumm» (cm.
PUCYHOK 3.8).
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C6poc curHanmsaumm - AC

|  C6poc curHanuaauum
> I 2
\'\'\ C6poc curHanusaumm

PUcyHOK 3.8 — PyHKLMOHANbHAA cXema anropuTma cbpoca cMrHanmsaumm

3.9 OnpepgeneHune nonoxeHua ycrpoucrasa PMH

3.9.1 B ycTpoinctBe peannsoBaHa PyHKLMA KOCBEHHOro onpefeneHua MOMOXKEHWUA YCTPOMCTBA
PIMH, KoTopas BBOAUTCA NPOrpamMmmMHbIM KAYOM «BBoA KOHTP.NonoX.PMH». [na KoppeKTHOM paboTbl
Heobxoa4MMO TaKKe 3a4aTb KoanvecTso ctyneHer PIMH ycraskoi « NcT».

3.9.2 B ycTpoiictBe nogaeprkmaetca pabota ¢ «mepTBbIMU» cTyneHsamu PIMH. Jns 3Toro AoKHbI
6bITb 3aZaHbl HOMepa MepTBbIX CTyneHel. MNpu NPOXOXKAEHUU MepPTBbIX CTYMEHEeN MpU NOAyYHeHUU
curHana «lMepekntoyeHne PMH» 6nokupyetca ¢opmupoBaHue curHana «lpusog nobexkan» u
NPOUCXOANT U3MEHEHME TeKyLLero nonoxenus PMH 6e3 npegBapuTenbHOM KOMaHAbl yNpaBAeHUA.

3.9.3 IHbopmaumua o nonoxkeHun PMH wucnonbsyetca ans MHAMKauMM nonoxeHuma PMH u
6/10KMPOBKM YNpaBAEHNA NPU AOCTUNKEHUU KPAMNHETO MOIOXKEHUA.

3.9.4 MNMpwu npoBeAeHNM NYCKOHANAA0UHbIX paboT Heobxogmmo 13 PY BpyyHyto ycTaHoBUTL PIMH B
nonoxkeHune, cooTBeTcTByloWee ycTaBke «NO», M nocne 3TOro Ha)kaTb KHOMKY «Cbpoc» Ha nuuesom
naHenn B TeyeHme 5 c. Mocne atoro Tekywee nonoxkeHue PIMH B ycTpoictBe «NTEK» yCTaHOBMTCA B
nonoxeHune «NO».

3.9.5 MNpenycmoTpeH NPOMNYCK «MePTBbIX» CTyneHen npu oTobpakeHun nonoxeHua PIMH
(nporpammHbIn Kntod «Mponyck m.cT.npu oTobp»). To ecTb NpM NPoXoae «KMepTBbIX» CTyNeHeN COCTOsHNE
cyeTyMKa nonoxeHua PMH He mameHsaetca. Hactpoiikm yctponctBa («Nct», «NO», «N mepTB.CcT.1»)
334al0TCA C YYETOM KMEPTBbIX» CTYNEHEN.

3.10 MepeKkntoyeHUe rpynn ycraBoK

3.10.1 B ycTpoicTBE peanrM3oBaHO ABe rpynmnbl YCTaBOK.

3.10.2 MepeKkntoyeHMe mexay rpynnamm YyCTaBOK OCYLLECTBASIETCA NoAayel CUTHaANOB Ha
noAKAoYaemMble normyeckme Bxoabl «pynna yctaBok 1» n «pynna ycTaBoK 2».

3.10.3 MepeKknatoyeHme rpynnbl YCTaBOK BAOKMpYyeTCa Npu nycke GyHKUMIA 3aWMUT M aBTOMATUKK,
UMEILLMX ABe TPynnbl YCTAaBOK

3.11 Peructpauus cobbitTnii n aBapmii

3.11.1 B ycTpoincTtBe peanvsoBaHa OJYHKUUS XpPaHEHUSS B 3SHEProHe3aBMCUMOW MamMATU
perucTpupyemsbix cobbITUIA 1 aBapuii.

MogpobHoe onucaHne apxmBoB cObObLITUIA M aBapuil NPUBELEHO B PYKOBOACTBE NO 3KCM/IyaTaLmm
TPBH.656122.001 P3.

3.12 OcuunnorpadpupoBaHue cobbiTnii

3.12.1 B ycTpoincTBe peannsoBaHa GyHKUMA ocumanorpapupoBaHms aBapunHbIX cobbiTui. Myck
ocuunnorpada NPoOUCXoANT NPU NycKe GYHKLUIN 3aLMT U aBTOMATUKM.

3.12.2 AnNTeNbHOCTb OCUMANOTPaMMbl 3a4aeTca ycTaBkoM «Tocu» (3HaYeHMe No YyMONYaHWIo
5,00 ¢, ananasoH peryanposaHus ot 1,00 go 30,00 c).

3.12.3 CocTtas ocumnnorpamm npegsaputesibHO HaCTpPOeH Ha 3aBoAe-u3rotosmtene M YacTUYHO
MOMKET bbITb U3MEHEH NO/1Ib30BATE/IEM C MOMOLLbIO NporpammHoro Komnnekca «KIT.Connect».
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3.12.4 Myck ocumnnorpada ocywecTsaseTca nNpu nycke n cpabatbiBaHU OYHKUMIA 3aWUT U
aBTOMATUKM.

[na BHewHero nycka ocumnnorpada npeaycmMoTpeH BXOLHOM MOAKAYaeMbl curHan «llyck
ocumnnorpadan.

3.12.5 NMopgpobHoe onncaHue dyHKUMK ocunnnorpadupoBaHma aBapunHbIX cobbITUIA NpuBeaeHO
B pyKOBOACTBE No 3KcnayaTtaumu TPBH.656122.001 P3.

3.13 dyHKuMA usmepeHun

3.13.1 YcTpotiictBo obecneumnBaeT MU3MepeHUe 1 Bbl4MCAEHNE NAPAMETPOB CETU A5 OTOBpaKeHnA
Ha Aucnnee nynbTa, B nporpammHom komnaekce «KIT.Connect» un ana nepegaum s ACY.

3.13.2 MepeyeHb M3MepAeMbix NapameTpoB npmeegeH B Tabanue 3.12. OTobpakeHune 1 nepegaya
B ACY M3mepsaeMblX U Bbl4MCNEHHbIX MAPAaMETPOB CETU OCYL,EeCcTBAAETCA ANA NepBON rapMOHMYECKON
COCTaB/IAIOLLEN TOKOB U HANPAXKEHUN.

Tabnunua 3.12 — MNapameTpbl ceTn

HanmeHoBaHue o MNepepava B

napameTpa Kommenrrapui ACY
IBB TOK BBOZAHOIO BblKAKOYaTeNA, A [a

Ics TOK CEKUMOHHOTO BblKAKOYaTena, A [a

IBH TOK CO CTOPOHbI BbICOKOIO Hanps»KeHusa TpaHchopmaTtopa, A [a
UAB JNInHenHoe HanpskeHue ¢pas AB, B Ja
UBC JNInHeHoe HanpskeHue ¢as BC, B Ja
UCA JNInHenHoe HanpskeHune ¢as CA, B Ja

Ul Hanps»eHne npsamoi nocienosaTesibHoCcTH, B [a
u21 Hanps»eHune obpaTHON nocnenoBaTesibHOCTH, B Oa
3U0 HanpsaxeHue HyneBon nocneposaTenbHoOCTH, B Ja
NTek OTtobpaxkeHne nonoxexHue PMH Oa
NTek cyet CyeTunk nosoxkeHus PIMH ¢ yueTom «MepPTBbIX» CTyneHewn Het

3.13.3 Ona napameTpos, nepegasaembix 8 ACY npegycmoTpeHo ycpegHeHue n npopexmnsaHme
nepuoaom, 3agaBaemMbiM ycTaBkon «ACY Tycp» (3HayeHne no ymonyaHuto 0,50 ¢, AnanasoH
perynnposaHua ot 0,00 go 5,00 c).

3.14 CamogmMarHocTuKa

3.14.1 B npouecce 3KchnayaTauMm YCTPOMCTBA OCYLLECTBAAETCA HEMPEPbIBHbIN KOHTPO/b €ro
paboTtocnocobHoCTM.

3.14.2 KoHTponb paboTocnocobHOCTM YCTPOMCTBA ocyLiecTBaseTca no ceetogmony «PABOTA» Ha
NIMLLEBOM NAaHeNu NynbTa, @ TAKXKe No KOHTaKTam BbiIxoAHOro pene «K5 OTKas».

Mpy BbIABNEHUM OYHKUMENH CAMOAMArHOCTUKM HEUCNPaABHOCTHU, NpenAaTcTeyowen paboTe
yctponcTtea csetoanosn «PABOTA» Ha AMLEBOM MaHeNM NynbTa racHeT, KOHTaKTbl BbIXOAHOrO pene
«K5 OTKa3» 3aMblKatoTcA, cpabaTbiBaHME OCTaNbHbIX BbIXOAHbIX pene 610KMpyeTcs.

3.14.3 B ycTpouncTBe NnpeAyCMOTPEHa MHAMKALMA HAANYMA ONepaTUBHOrO NMTAHNA NO CBeTOANOAY
«MNTAHUNE» Ha nnueBon naHenu nynbTa. [PU CHUXKEHUU HaNPAXKEHUA ONepaTUBHOrO MUTAHUA HUXKe
(165 + 5) B cBetoauoa «MUTAHUE» racHer.
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PYHKUNOHAIbHbIE CXEMbI a/IFTOPUTMOB YCTPOMNCTBA

NMPUNOXEHUE A
(cnpaBoyHoe)
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3,4
[ABTOMaTMHeCKoe ynpaBneHmej

PucyHok A.1 — dyHKLMOHaNbHAA CXeMa a/IroPUTMa ONepPaTUBHOIO ynpaBneHua yctporictsom PMH
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PucyHOK A.2 — dyHKUMOHaNbHAsA CXemMa aAroputma onepaTMBHOrNO yrnpasaeHus yctpoictsom PIMH

KUT-P-A2-APHT-01

23



TPBH.656122.011-19.01 P31

OKVIT

7
LLJJS(B: jjf MepeHanp. Ha cexu, [ MepeHanp. Ha ceku. \
UCA |MAX (553 Briok. Umax< ;
300 fjf 3U0 Ha ceku. [ 3U0 Ha ceku. \
£33 Brok. 3U0 7
BS(B) ——/-| U2 na ceku, KOHTp'gﬂHoro v [ U2 Ha cexu. /\
U2 €2 Brok. U2 21
(ng —\- MO Brok. Umin g
UCA |MAX|£S3 Brok. Umin |
L 1 ABTomamquKoeynpaBneHwe}
>
= 2,4
‘b\ BepxHee nonoxexve | 2 [ Brok. nepekr. BBepx
< ~
e :
Nerex| -2~ NTek = Nct
€3 Ner |
E\" Brok. ot npueoga PHH}— 21
[ 7 Aapus ‘
'3\ Meperpy3aka no TOKyJ—
7
‘ - j— Meperp. Ha cekL. ( Meperp. Ha cexu.
§93 Brok. Imax
>
— 21 2,4
[\’\ HwxHee nono»(eHwe} [ Bnok. nepekr. BHU3
R =
Netex| =~~~ NTek =1
33 1
PucyHoK A3- (DyHKLI,MOHaanaH cXemMa aaropmntma 6nOKMpOBKM perynnpoBaHmA HanpaxXeHnaA
umB | s | n S ( S )
{UBC - O Ucp L Ucp > Unoag
UCA | Ucp 53 Unopa+Un
™ Y
UAB|™ | p < [ <
(UBC l O Ucp L Ucp < Unoag,
UCA | Ucp (753 Unopa-Uny
2 & AY Tep 5
1 |A — L [
BTOMATUYECKOS YpaBrieHue — L AY lMpubasutb \
e e
3 | brok. nepekn. BBe o
L TIOK. MEPEKI. BB px)}i & AY To %
— ( AY Y6aBuTb \
{ 3 ‘ Brok. nepekn. BHM3 —
PucyHok A.4 — dyHKUMOHANbHAA cxema anroputma GopmMmmMpoBaHMA KOMaHA, aBTOMaTUYECKOro
ynpasseHuna
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PucyHok A.5 — ®yHKUMOHANbHAsA cxema anroputma GopMmMpoBaHNA CUFHANOB YNPaBAEHUS
yctponctesom PIMH
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PucyHok A.6 — PyHKUMOHANbHAA CXeMa aIfOPMTMa AMarHOCTUKK ycTpoiictea PMH u ero npmnsoga
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PucyHok A.8 — dyHKUMOHaNbHAsA CXema anroputma cbpoca curHanmsaumm
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NMPUNOXEHUE b

(cnpaBoyHoe)
MPUHUMNKUANbHbIE SN1EKTPUUYECKME CXeMbl aBTOMATUUYECKOro peryinposaHma KoadpduumeHTa

TpaHchopmauum TpaHchoOpPMaTOpPOB NoL Harpyskon HanpaxeHnem 110 kB ¢ PMH ¢ npumeHeHuem
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N3meHeHUA B LOKYMeHTe

Ne | Homepa nameHeHHbIx JaTta

Bepcua BIMO KommeHTapuii
n3m. CTpaHUL, NU3MEeHeHuA
0 - 10.06.2025 | KUT-P-A2-APHT-01_00 McxopHan Bepcus/penakuma
1 [4,89 25.00.2025 | KUT-P-A2-APHT-01 01 | 5 T36/muy 1 Acbasnenbi

NCNOJIHEHUA YCTPOMNCTB
UcnpasneH pucyHoK 1,
2 6, 26-29 01.06.2026 | KUT-P-A2-APHT-01_02 B ooKymeHT gobasneHo

npunoxeHuve b

30 KUT-P-A2-APHT-01



