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PEJIE YACTOTbIl YHNPNLMNPOBAHHOE YPY-3M-C

BHUMAHMUE!
Lo usyyeHusi pykoeodcmea pere He 8KkrovYams!

HadexHocmb u OonzoeedyHocmb perie obecriequgaemcsi He MmOJIbKO Kadyecmeom
perie, HO U rpasusibHbIM CcobrIoO0eHUEeM pPexXumMos8 U ycrio8ul 3dKcrlyamauyuu, rnosmomy
cobrodeHue e6cex mpebosaHul, U3NOXEHHbIX 8 HacmosweM pykogoocmee 10
akcrinyamauuu (P3), sensemcs o6si13amesibHbIM.

B ces3u ¢ cucmemamu4ecku rnpogodumbiMu pabomamu o coeepuieHcmeo8aHUIo
KOHCMPYKUUU U mexHosio2uu u320moersieHusi 803MOXHbI Heborsibuwiue pacxoxXo0eHUss Mexoy
pPyKog8oOCmeoM 10 3KCrflyamauyuu u rocmaensemMbiM u3denuem, He enusrouwue Ha
napamempbi U30esusi, Ha ycrogusi €20 MoOHmMaxa u aKcrsayamauyuu.

U30enue colepxxum 3r1eMeHmMbl MUKPO3IEKMPOHUKU, M03MOMY rnepcoHasl OOJIKeH
npoumu crieyuarsbHbIl UHCMPYKMaX U ammecmauyuro Ha rpaeo ebirosiHeHuss pabom

UHcmpykmaxx dosmkeH rnpoeooumbscs 8 coomeemcmeuu ¢ delicmeayrouuM 8 opaaHu3ayuu

r10/10XKEHUEM.
HanmeHoBaHune Penakuus [ara
BEpcumn
Bepcus Ne 0 OpurmHanbHoe nsgaHume 14.12.07
Bepcus Ne 1 MN3pgaHue ucnpaBneHHoe U A0MOSTHEHHOE 10.06.10
Bepcna Ne 2 M3gaHue ncnpaBneHHoe v JoNoSIHEHHOe 09.07.10
Bepcusa Ne 3 MN3pgaHne ucnpaBneHHoe U A0NOSTHEHHOE 27.04.11
Bepcusa Ne 4 MN3gaHne ucnpaBneHHoe U A0NOSTHEHHOE 26.03.12
Bepcus Ne 5 M3gaHne ncnpasneHHoe 1 JOMNOSIHEHHOEe 15.11.12.
Bepcus Ne 6 MN3gaHue ucnpaBneHHoe U A0NOSTHEHHOE 12.09.13.
Bepcua Ne 7 M3gaHue ncnpaBneHHoe v JonoSIHEHHOe 26.06.14.
Bepcus Ne 8 MN3gaHue ucnpaBneHHoe U A0NOSTHEHHOE 24.03.15.
Bepcus Ne 9 M3gaHne ncnpasneHHoe 1 JONOSIHEHHOEe 12.02.16
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BBEOEHWE

HacTtosiwee pykoBoacTBO no akcnnyaTtauumm (PJ) pene 4actoTbl YHUPULMPOBAHHOIO
YPY-3M-C un ero ucnonHenun YPY-3M-C-01, YPY-3M-C-02 (B ganbHenwemM no TEKCTy pene)
npeAHasHa4yeHo Ans nepcoHana NpOEKTHbIX, HanagoYHbIX OpraHvM3aumi u cnyxt penenHomn
3alUnTbl, 3aHMMAOLLMXCH NPOEKTUPOBAHMEM, HaNagkon U aKcnsyaTaunmen pernemHon 3awuThbl
M NPOTMBOABaApPUMHOW aBTOMATUMKM OFPaAHUYEHUA CHUXKEHUS U  MOBbIWEHUS 4acToThbl
SHEpProcucTem.

Pene cootBetctByeTr TpeboBaHuam TY V¥Y31.2-22965117-008:2007 (cornacoBaHbl
MuHTOnaHepro YkpauHbol oT 15.04.2008 r.). MNpukazom MuHTONaHepro YkpauHol 3a Ne 263 ot
14.05.2008 r. ytBepxaeH HopmatuBHbIn aokymeHT COY-H EE 35.610:2008 "Metoaunyeckune
yKasaHnsa N0 TEXHMYECKOMY OBOCNY>XMBaHUIO YHUMDULMPOBAHHBIX pere 4yacTtoTbl Tunos YPY-2,
YPU-3, YPY-3M".

Pene ceptudunumpoBaHbl B cucteme ceptudpukaumm FOCT P.

YpoBeHb  creuuanbHOW  MOAroTOBKM  OBCRyXuBalWero nepcoHana  OOSDKeH
cooTBeTCTBOBaTb TpeboBaHUAM, NpeabsBrseMbiM K 3KCnyaTauMOHHOMY nepcoHany cnyxobl
peNenHoOn 3almThbl C y4ETOM U3y4eHns paboTbl 1 NpaBun aKCnyaTauun pene.

PykoBOACTBO pacnpOCTpaHAETCAs Ha pene npu  BbINOMHEHUUM (YHKLUUW  KOHTPONS
CHWXXEHUS U MOBbILLEHNSA YaCTOTbl QHEPrOCUCTEM.

Pene sBnseTca aneMeHTOM CUCTEMHOW aBTOMATUKM U NpegHasHavYeHo aAnsg npuMeHeHns
B CXxemMax NpoTuBOaBapunHOM aBTOMaTUKN SHEPrOCUCTEM:

— aBTOMATMKM YacTOTHOW pa3srpy3ku (AYP);

— 4acTOTHOM aBTOMAaTUKM MOBTOPHOro BkntoyeHus (HYATB);

- Y4acTOTHOM aBTOMaTUKM BKNtoYeHnsa pesepsa (UABP);

- ©6nokuposkn yctponcts AYP no ckopocTtu cHmxkeHusa yactotbl (CCH) (A4P1 ¢ BCCY),
Hanpumep, Ons npefoTBpalleHUss OTKIIYEHUS Bbiknovatenen (uaepoB Mpu OTKIHYEHUU
BBOAHOIO UIM CEKLUMOHHOIO BbIKIKOYaTENS C NOANUTKOM OT OCTaHaBMUBAKOLWMXCA ABUratenen;

- YacToTHou genutensHon asTomatuku (UOA);

— YacToTHou genutensHon asTomaTtukn no CCH (HWOAC);
aBTOMAaTUKN OrPaHNYEHNS CHUXKEHNSA YacToTbl (AOCY);
aBTOMaTUKN OrpaHnyeHns rnosbiweHus Yactotel (AOMMY);

— [OOMNOMNHUTENbHOMW aBTOMATUYECKOW pas3rpy3kM MO CKOPOCTU CHWXKEHUS 4acToTbl
(DAPC);

— aBTOMAaTM4YECKOM YaCTOTHOW pasrpy3km N0 CKOPOCTU CHMXEHNSA YacToTbl (AYPC);

— YacTOTHOM aBTOMATUKM MOBTOPHOIO BKITKOYEHUS MO CKOPOCTU MOBLILIEHUS YacTOThbl
(CIN4) (HAMBC).

Pene vmeer B CBOeM cocTaBe TpW HeE3aBUCUMbIX KaHamna KOHTPONS CHUXEHUA U
NOBbILWEHWS YacTOTbl C 3a4aBaeMbIMN YCTaBKaMu YacTOTbl U BpeMEHN Ha cpabaTtbiBaHWe U Ha
BO3BpAT KaXJoro KaHana, a Takke ycTaBkaMy CKOPOCTU CHUKEHUS/MOBbLILLEHNSA YacToThbl (TpU
He3aBMCUMbIX BbIXOOHbIX pene).

Ha KOHTaKkTHYKO KONoAKy pene BbiBeAEHbl HOPMasibHO-3aMKHYTble W HOpMasibHO-
Pa3OMKHYTble KOHTaKTbl BCEX BbIXOOHbIX pene KaHanos u perne «HeucnpaBHocTb». Pene
MMEIOT KINEeMMHUK, Ha KOHTaKTbl KOTOPOro BbiBedeHbl pasferibHble BXOAbl OnepaTUBHOW U
KOHTPONMMPYEMOWN CETU, OUCKPETHbIN BXOA curHana «BHewwHnn copocy.

OnepaTuBHOE NUTaHUe perne OCyLLEeCTBASETCHA NepeMeHHbIM U MOCTOSIHHLIM TOKOM.

Pene obecneuyvBaeT 3agaHve M UHOUKAUMIO 3adaBaeMbiX YCTaBOK 6e3 noakmnoyeHus
BHELWHNX MPUOOPOB U HEMNPEPbLIBHYKD WHAUKALUMIO 3HAYEHUs TeKyllenh KOHTPOnmMpyemomu
4acToThbl.

McnonHeHna pene npuesedeHbl B Tabnuue 1.
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Tabnuua 1 — VicnonHeHunsa pene

OcCHOBHbIE OTNNYNSA
KonunyectBo [nanasoH
WcnonHeHne BXOO0B
KOHTpOnu- OcobeHHOCTU NPUMEHEHNSA
perne KOHTPOIK-
y pyeMbix
pyemon
yactorT, 'y
cetn
@OYHKUNN KOHTPOSS CHUKEHUS/MOBLILEHNSA YacCToThl,
YPY-3M-C ot 30,0 go [6nokupoeaHne AYP1 no CKOPOCTU CHWXKEHUS
62,0 4acToTbl, (PYHKUUM HENOCPenCTBEHHOrO KOHTPOMs
CKOPOCTU CHWKEHMS/ MOBLILLEHNSA YaCTOThI.
®OyHkumn  pene  YPY-BM-C gna paboTtebl B
YyCTPOWCTBaxX aBTOMaTUKN rTMApPOreHepaTopoB:
O - B cMCTeMax «MSArkoro» nycka rngporeHepaTtopos
CnocoboM  CaMOCMHXPOHM3aUMW, UMEKLWMX Ha
YPY-3M-C-01 oT 17,0 oo [ogHOM Bany NycKoBOW reHepaTop YactoTton 25 Iy,
99,9 - B CUCTeMax pe3epBHOW aBapUWMHOW 3aluuTbl OT
Pa3roHHbIX 06OPOTOB MMAPOTYPOMH, UMEKLWNX Ha
OZHOM Barny TaxoreHepaTtop 4Yactotoun 50 I'y;
- B CxemMax nycka W 3awuTbl CUHXPOHHbIX
rmaporeHepaTopoB.
®yHkumn  pene  YPY-3M-C ¢ wncnonb3oBaHueM
dyHKUUIN aBTOMaTMU4YECKOro nepekovYeHns
[Ba KOHTPOSI 4acTOTbl C OCHOBHOW KOHTPOSIMpyeMOW
o1 30,0 oo
YPY-3M-C-02| He3aBucu- 620 cetn (cekumn) Npun ee noBpexaeHUn (OTKNHYEHUN),
MbIX ’ Ha KOHTPOJIb YaCcTOTbl C pe3epBHOM CETU (CeKunn) u
aBTOMaTU4YeCKOro BO3BpaTa Ha OCHOBHYK CeTb MNpwu
€€ BOCCTaHOBMEHUN (MOAKNHOYEHNN).

CDyHKLI,VIOHaJ'IbeIe BO3MOXXHOCTHU KaXKaOoro KaHana perne npmnseneHbl B Tabnuue 2.

Tabnuua 2 — PyHKLMOHANbHbIE BO3MOXHOCTW KaHarnoB pene
DyHKUMA KaHana Peanunsauus Ha pene MpumeHeHne
A4YP Ha nto6om kaHane (pyHkuna AYP moxeT
C perynupyemMmomu COBMeLLATbCHA Ha OAHOM KaHarne ¢ (oyHKUMen
yCTaBKOW 4acTOTbl U YArB, ecnu yctaBka Bo3spaTta AYP pasHa AHP, HIA, AOCH
BpeMeHM BO3BpaTa ycTaBke cpabatbiBaHus YAIB)
YATIB
C perynpyemon ®yHkums YATB Ha nio6om kaHare YAMB, AOMY
YCTaBKOW 4acTOTbl U
BpeMeHu Bo3BpaTa
KOHTDOMb CKODOCTH KocBeHHbIM crnocobom ¢ MCnosib3oBaHNeEM ABYX
CHVI)erHVIFI ‘-Iacr;)TOTbI Kaharos AHPC, HIAC,
(CCY) HenocpeacTteeHHo 3agaHnem yHkumnmn CCYH Ha JAPC
nodbom kaHane
KocBeHHbIM crnocobom ¢ MCnosib3oBaHNeEM ABYX
KOHTpOsb ckopoCcTH
KaHanos
NOBbILLEHUA YACTOTbl YAINBC
(Cny) HenocpeacTteeHHo 3agaHnem doyHkummn CINY Ha
nodbom kaHane
KocBeHHbIM cnocobom ¢ ncnonb3oBaHneM ABYX |  BrokupoBaHue
KaHanos
AUP1 ¢ BCCY AYP1 npu Bbl6§re
HenocpeacteeHHo 3agaHnem yHkumnmn AYP1 ¢ aBuratensHom
BCCH Ha nobom kaHane Harpysku
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MpnmeyaHus

1 MNMpw 3apaHum Ha KaHane pene ¢dyHkuun AYP unmn YAIMNB HeobxogmMmo 3apgaThb
HyNneBYyH YCTaBKy CKOPOCTM CHWXEHMS 4acTOTbl AN AAHHOro KaHana (MHAMKaums
«L00.0»)

2 OyHkuma YAINB wnmeeT OnNOKMPOBKY, 3anpelarolyto oTpaboTky ycTaBku
cpabartbiBaHus YAIB npu Hanuuum cTabunbHOM 4acTOTbl CETM paBHOM unu Gonblie
ycTaBkm cpabaTbiBaHusi, ecnvu nepen 9TMM 4YacTOTa He MoHwxanacb [0 (MM MeHbLue)
yCTaBku yactoTbl Bo3BpaTta YAlB (T.e. Heobxoanmbim ycnoBuem cpabatbiBaHus YAIB
eCTb MpeaLlecTByowee MOHWKEHNE 4YacToTbl CeTM [0 3aJaHHOW YCTaBKM 4acToThbl
BO3BpaTa);

3 dyHkuma CCH coBmelleHa ¢ PYHKLMEN MOHMKEHMSA YacToTbl, a yHKums ClY - ¢
PyHKUMEN MOBbIWEHUA YacToTbl NyTEM 3afaHua 4YacToTbl Mycka (ycTaBka 4acToThbl
cpabaTtbiBaHNS);

4 HenocpeactBeHHoe 3agaHve dyHkumm AYP1 ¢ BCCY Ha ogHoMm kaHane
peKOMeHOyeTCss UCnonb3oBaTb NpU FIMHENHOM U3MEHEHUN CKOPOCTU CHWKEHWUS 4acTOTbl,
npy HENUHENHOM M3MEHEHUU CKOPOCTU CHWXKEHUS YaCTOTbl — UCMOSMb30BaTb KOCBEHHbIN
cnocob ¢ Mcnonb3oBaHMEM ABYX KaHAmOoB.

BHUMAHMUE: pene aBnsieTcs 3reMeHTOM CUCTEMHOW aBTOMAaTUKW, @ HOPMATUBHBLIMU U
pykoBogawmMMu mMatepuanamu, "lNpasunamn” He npeaycmaTpuBaeTcs 3agaHue HyneBbIX
yCTaBOK BpeMeHMu cpabaTbiBaHUA, B CBA3M C 3TUM MUHUManbHOE 3HAYEHWE YCTaBKU
BpemeHun cpabaTbiBaHna B pene paBHo 0,1 ¢ (NATb nNepuogoB 4acToTbl). TONbKO npw
KOCBEHHOM cnocobe M3MepeHns CKOPOCTU U3MEHEHMSI 4acTOTbl, C MCMNOSb30BaHNEM ABYX
KaHanoB, Ha OAHOM KaHane (OCHOBHOM) MPUMEHSAETCA HOpMaTUBHAA yCTaBka, Ha BTOPOM
(BCnomoraTenbHOM) — MOXET UCMOSb30BaTbCs HyNeBas yCTaBKa BPEMEHM.

1 OMNMCAHUE N PABOTA

1.1. HasHaueHune

Pene npegHasHayeHbl A9 KOHTPOMA 4acToTbl CETU B CXemMax NpOoTUBOaBapUMHOMN
aBTOMaTukm sHeprocuctem - AYP, YATB, AYP ¢ YAIB, YABP, A4P1 ¢ BCCH, YA, AOCHY,
AOMNY, YOAC, OAPC, AYPC, YATBC, A4P1 ¢ BCCM.

Mo cnocoby 3awmTbl 4enoBeka OT MNOPaXKEHUs 3JNEeKTPUYECKMM TOKOM pene
cooTBeTcTByeT knaccy 0 no FOCT 12.2.007.0-75.

Mo cTeneHn 3awmTbl nNepcoHana OT MPUKOCHOBEHUS K TOKOBEAYLUMM 4acTsm,
HaxoasawmMmcs nog o60M0YKOM, a Takke No CTENEeHU 3awuTbl OT NonagaHust NOCTOPOHHUX TeN
M OT NPOHUKHOBEHMS BOAbI BHYTPb KOXYyXa pene COoOTBETCTBYeT cTeneHu 3awuTbl P40, no
cTeneHun 3awnTbl KOHTaKkTHbIX BbiBOAoB — IP10 no FTOCT 14254-96.

Mo ycnoBusiM akcnnyataumm B YacTyM BO3LOENCTBUA MeXaHU4eCKnx pakTopoB BHELLHEWN
cpenbl pene cooteetcTByeT rpynne M7 no NOCT 17516.1-90.

Bug knumatnyeckoro ncrnonHexnma YXJI1 3.1 no FOCT 15150-69.

Pene npegHasHayeHo gnga paboTbl B cnegyowmx yCrnoBusx:

- Temnepartypa okpyxatoLero Bo3agyxa ot muHyc 40 go nntoc 55 °C;

— OTHOCUTESNbHAsA BNaXXHOCTb BO3ayxa He 6onee 98 % npu temnepatype 25 °C;

— aTMmocdepHoe gasneHue ot 86,6 oo 106,7 klla;

— OKpyXarwllaa cpeda HeB3pblBOOMACHas, He coepXallas TOKOMpPOBOAALLEN Mbinu,
arpeccmBHbIX ra30B B KOHLEHTpaUUAX, pa3pyLuatowmx MeTann n n3onsumio;

— MECTO YCTaHOBKM AOSMKHO ObiTb 3awuueHo OT nonagaHus 6pbi3r BoAbl, Macen,
9MYNbCUK, a Takke OT NPAMOro BO3AeNCTBUS CONHEYHON paanauunu,

- paboyee nonoXeHWe pene B MPOCTPAHCTBE — HEKPUTUYHO, MNPUCOEOUHEHME K
KOHTaKTHOW KOsiogke pene - nepegHee.

1.2. TexHun4eckne xapakTepucTUKK
1.2.1. OcHoBHble NapamMeTpbl perne npueedeHbl B Tabnuvue 3.
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Ta6bnuua 3 — NapameTpsbl pene

MUcnonHeHune pene

HanmeHoBaHue napameTpa

YPY-3M-C | YPY-3M-C-01 | YPY-3M-C-02

KonunyecTtBo He3aBMCHMMBbIX perne
(kaHaroB) KOHTPOIIA YaCTOThl, LIT.

3

KonnyecTtBO BXO4OB KOHTPONMPYEMOWN 2
ceTwn, WT. 1 (xon F) (Bxogpb! F1, F2)
[dwnana3soH:
- KOHTpoONMpyemou YyactoTsl (Bxoa F), 'y or30 0062 | or 17,0 0o 99,9 o1 30 go 62
- YCTaBOK YacToTbl cpabatbiBaHus (fc), [ ot 35,00 ot 19,00 ot 35,00
y P '8 059,99 10 89,99 100 59,99
- yCTABOK BpEMeHH cpabaTbiBanms (tc), ¢ ﬂgggg o | 0701308999 |0T0,1205999
- YCTaBOK YaCTOTbl perynimpyemMoro ot 35,00 ot 19,00 ot 35,00
BosBpara (fB), 'y, Jo 59,99 no 89,99 0o 59,99
- YCTaBOK BpEMEHW perynmpyemoro ot 0,1
Bo3BpaTa ({8), C 10 599.9 ot 0,1 0o 899,9 | o1 0,1 mo 599,9

- YCTaBOK CKOPOCTU CHMXXEHNA Y4aCTOThl,

ru/c ot 0,1 0o 30,0
[MCKpeTHOCTb:
- 0TOBpaXeHnst KOHTPONUPyeMOu 001
yacToTbl, 'Y !
- 3aflaHus 1 oTobpaxeHMs yCTaBOK

0,01
yacTtoTbl cpabatbiBaHus (fc), 'y,
- 3aflaHus 1 oTobpaxeHMs yCTaBOK 01
BpemMeHu cpabartbiBaHus (ic), ¢ '
[OnckpeTHOCTb
- 3a4aHnNs 1 OTOBpaxXeHUs ycTaBokK 0.01
YacToTbl perynupyemoro Bosspara (fe), 'y '
- 3aflaHus 1 oTobpaxeHUs yCTaBOK 01
BpeEMEHM perynmpyemMoro Bosspara (i), ¢ '
- 3aflaHus 1 oTobpaxeHns yCTaBOK 01

ckopocTy, 'u/c

OTKNOHEHUs oTpaboTKM:

- yCTaBOK YacToTbl cpabaTbiBaHus, 'y,

+0,009, He Oonee

- YCTaBOK BpeMeHu cpabaTbiBaHus, C

+ 0,06, He bornee

- YCTaBOK YaCTOTbl PErynimpyemMoro
Bo3Bpara, 'y

+0,009, He Oonee

- YCTABOK BPEMEHW PErYNMPYEMOro
BO3BpaTa, C

+ 0,06, He Oonee

- YCTaBOK CKOPOCTUN N3MEHEHNSA YaCTOTbI
npu 3agaHnm pyHkumm AYP1 ¢ BCCU:
B ananasoHe ot 0,1 go 10,0 lNy/c, lNu/c
B Anana3oHe ot 10,0 go 30,0 lNu/c, Nu/a
npu 3agaHnmn pyHkumm CCY n CIY4:
B Anana3oHe ot 0,1 go 10,0 lNu/c, lNu/c
B ananasoHe ot 10,0 go 30,0 lNu/c, Nu/q

+0,05, He bonee
+0,5, He Oonee

+0,07, He bonee
+0,5, He Oonee

Pene nveet ABa pexvma BbINONHEHUS
YCTaBOK: HEMNPEPbLIBHbIA N UMMNYIbCHBIN.
Pexum BbiNonHeHUs ycTaBoOK 3aaeTcs
O[JHOBPEMEHHO 1151 BCeX Tpex kaHanos. B
NMMNYNbCHOM peXrUMe BpeMs yaepaHus

3aMKHYTbIX KOHTaKTOB BbIXOAHbIX pene, C

50+0,1
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MpogomkeHne Tabnuubl 3

HanmeHoBaHue napameTpa

MUcnonHeHune pene

YPY-3M-C | YPY-3M-C-01

YPY-3M-C-02

O6wume npeaenbl UBMEHEHUST HANPSYKEHNS
npy NCNONb30BaHUN KOHTPOMMPYEMOM
cetn (Bxoa F) kak onepatmBHOM (BXOA
Uon), B

ot 60 no 180

He
obbeanHsaTcsa

[Mpenenebl UIsSMeHeHUs onepaTUBHOIO
HanNpPsKeHWs1 Npu pasgesibHoM
NCnonb30BaHMM onepaTUBHON U
KOHTPONMpPyeMOWn CeTU:

- OT CEeTU NepeMEHHOro Toka, B

- OT CeTu NOCTOSAHHOro ToKa, B

- JonycTuMoe BpeMsi NpoBarna onepaTmns-
Horo HanpsbxeHns ot 220 no 0 B, ¢

oT 60 go 264
ot 60 go 300

0,1, He bornee

[Mpenenbl U3SMEeHeHUs KOHTPONMPYEeMOro
HanNpsKeHWst Npu pasgesibHoM
NCNoSib30BaHUKN onepaTUBHOM U
KOHTponupyemou cetu, B

ot 30 (50)* fo 180

ana exoga F1 -
o1 40(60)* no 180
ana sxoga F2 -
ot 35(50)* po 180

KpaTkoBpeMeHHas TepMmuyeckas
CTOWKOCTb Liernen KOHTPonmpyemMon cetu
(BpemMsi BO30eNCTBUSA MOBbLILLEHHOIO
HaNpsHKeHUst KOHTPONMPyeMou ceTu):
npu 220 B, ¢
npn 300 B, c

60, He bornee
10, He bornee

MoTpebnsemas MOLWHOCTb OT
KOHTPONMPYEMOW CETU NPU HaNpsXXeHnn
100 B Ha Bxoge, BA

F - 1,0, He bonee

F1-1,7, He bornee
F2-1,4, He Bonee

CymmapHasg notpebnsemas MOLWHOCTb OT
KOHTponupyemon cetu (Bxog F),
NCcnosnb3yeMou 1 Kak ornepaTmBHas ceTb
(Bxog Uon), npn HanpsikeHun 100 B, BA

5,0, He bornee

He
obbeanHsaTcsa

MoTpebnsemas MOWHOCTb OT
onepaTuBHON CETW:

- NnepeMeHHoro Toka, BA

- NOCTOSAAHHOrO TOKa, BA

5,0, He bornee
3,5, He bornee

7,0, He bonee
3,5, He bornee

HwxHWe npeaenbl HanpPsXXeHUs, MeHbLUe
KOTOpbIX NponcxoauT 6rokuposka paboThbl
pene:
onepaTtnBHoun cetu (~ urm =), B
KOHTponupyemowu cetu, B

60, He bonee
3045 (50 + 5)

60, He bornee
30+5(50+5)—F2;
40+4(60+4)-F1

Pene obecneunBaet npuem ANCKPETHOrO
curHana "BHewHun cbpoc” ans cbpoca
BCeX cpaboTaHHbIX BbIXOOHbIX pere unu
GnoknMpoBKM paboTkbl perne No KOHTPOS0
4YacTOTbl HA BPeMS Hanu4nsa curHana
«BHewHun cbpocy. CurHan opmmpyeTcs
3aMblkaHMEM BHELUHUX "CyXMUX KOHTakToB"
ANNTENBHOCTBIO, C

0,1, He meHee

Pene BbigaeT curHan "HeucnpaBHocTb"
3aMblKaHNeM HOPMaribHO-3aMKHYTOro
KoHTakTa (H.3.)
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OkoH4YaHue Tabnuupbl 3

MUcnonHeHune pene

HaumeHoBaHue napameTpa YPY-3M-C_ | YPY-3M-C-01 | YPY-3M-C-02

KOMMyTaLI,VIOHHaFI CNOCOBHOCTb KOHTaKTOB
BbIXOOHbIX pelie Npn TOKe Harpy3ku:

- nepemMeHHoro Toka oo 2 A, B oT 6 go 250

- noctosiHHoro Toka ao 0,1 A, B 250, He Bonee
KoMMyTaUMOHHBIN pecypc BbIXOOHbIX

KOHTaKTOB pene (obLiee Yncrno LuKoB 10°, He MeHee

KOMMyTaumin), cpabaTtbiBaHUN

CpeaHsisi HapaboTka Ha oTkas3 (C

25000, He meHee
BEpPOATHOCTLIO He MeHee 0,8), 4

[abapuTHbIE pa3mMepbl pene, MM 140x85x136

Macca pene, Kr 0,9, He BGonee

* - HWXKHUIW Npeern HanpsXKeHNs KOHTPONMpyeMon ceTu 3agaeTcsa nepeknodartenem «F» Ha
naHenu ynpasnenus pene (ana ncnonHenus pene YPY-3M-C-02 — nepekntovatenamu «F1»,
«F2»)

1.2.2. Hanuune BTOpOM U TpeTben rapmMoHuK o0 40 % OT HanpsXKeHUs OCHOBHOW
yactoTtbl (50 U), NPM HOMUHANBHOM HaNPS>KEHUU KOHTPONUPYEMOMW CeTu, He BRUAeT Ha
paboTy 1 napameTpbl pene.

1.2.3. Pene coxpaHsaeT paboTocnocobHOCTb M obecrneynBaeT OTCYTCTBME FOXHOIO
cpabaTtbiBaHNA NPU CHATUM U MOAaye HanpsiKeHUs ornepaTUBHOW CEeTU MMaBHO, TOMYKOM U
npu pesknx konebaHmsx HanpsXxeHna (Npy ycTaBkax BpeMeHU cpabaTbiBaHMsA 1 BO3BpaTa He
meHee 0,1 c).

1.2.4. Pene BblgaeT curHan «HeucnpaBHOCTbY», 3anpellas KOHTPOSb 4acToTbl U
BbINOSTHEHNE (PYHKLMI KaHanamu, npu:

— TMOHWXEHUN HanpshKeHUs onepaTUBHOIO MUTaAHUS perne HWXKe HWXHEero npegena Ha
Bpema bonbluee, YeM BpeMs gonyctumoro nposana. CHATME 6NMOKMPOBKU OCYLLECTBNSAETCH
aBTOMaTUYECKN NPU NOBbLILLEHUN HANPSXKEHUS ONepaTUBHOM CETU BbIlLe HUXKHEro npeaena;

- yBenuyeHun Toka notpebreHust oT onepatMeBHOM ceTu pene bGonee 0,1 A, nocne
Bblgayn curHana “HemcnpaBHOCTb” TOK MOTpebneHns OT onepaTMBHOW CETU CHWXaeTca OO0
(0,01-0,02) A. CHaTMe ONOKMPOBKM  OCYLLECTBMSETCA  OTKMIOYEHMEM  HanpshKeHus
onepaTuBHOIO NUTaHNA OT pene 1 NOBTOPHOM Nnogaven ero He paHee, Yem Yepes 30 c;

- Mpuv 3agjaHuM YCTaBKW MO YacToTe cpabaTbiBaHus unu Bo3BpaTta XoTa 6bl HAa O4HOM
kaHane Hmxke 35,00 Ny, a ans ncnonHenmsa YPY-3M-C-01 — Huxe 19,00 Mu;

— BHYTPEHHEWN HeucrnpaBHOCTU pere;

= Mpu HaxaTtum kHonkn cbpoca CBP Ha naHenu ynpaBneHus n uHgmkauumn pene;

— PV OTCYTCTBUM ONEPaTMBHOIO HaMNPSHXKEHUS NMUTAHWUS.

Mpn Hannumm curHana «HeucnpaBHOCTbY» cpaboTaBLUME BbIXOAHLIE PeENie BCEX TPeEX
KaHanoB yCTaHaBMNMBAKOTCH B UCXOOQHOE COCTOSIHUE.

1.2.5. Pene nmeet 6nokmpoBkK, 3anpewatone paboTty npu:

a) Hann4mMm curHana «HencnpaBHOCTLY;

6) Hanuumm curHana «BHeLwHWM copocy;

B) HanNM4MM B KOHTPONUPYEMOKN CETU rapMOHUK cBblille 40 %;

r) BbiIxoge Tekywen vactotbl (F) 3a npegensl Ananas3oHa KOHTPONUPYEMOW 4acTOThl
(30Ha KOHTponupyemom 4acTtoTbl Ans ncnonHeHnn YPY-3M-C, YPY-3M-C-02 - ot 30,0 no
62,0 N'u, ansa ucnonHenus YPY-3M-C-01 - ot 17,0 no 99,9 Iu);

0) OTCYTCTBUM HanNpshKeHUs KOHTponupyemon cetn (ans wucnonHenus YPY-3M-C-02
OHOBPEMEHHOE OTCYTCTBUE HaNpPs>KeHUs OCHOBHOW N pe3epBHOUN CETN);

€) CHWKEHUN 3HaYeHUs HanpsKeHUs KOHTPONMpyemMou CeTUM B WCMOMHEHUSX pere
YPY-3M-C, YPY-3M-C-01 Hmxe (30+£5) B unu Huxe (5015) B (3HaveHne HwxHero npegena
HanpsbKeHUs KOHTponupyemon cetun F 3apaetcsa nepeknioyatenem «F» Ha naHenu
yrpaBsneHus pene).
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B wucnonHeHun YPY-3M-C-02 ycTaBKM 3HAYEHUN HWKHUX MNpeaenoB HanpsikeHumn
KOHTponupyembix ceten F1, F2 3apgatoTca nepeknodatenamum «F1» n «F2» Ha naHenu
ynpaesneHus pene. lNpu atom pene YPY-3M-C-02 ¢pyHKUMOHMPYET COrmnacHo anroputmam,
npuBegEHHbIM B NpunoxexHun .

Bce ykasaHHble OGNOKMPOBKM YyCTaHaBnMBalOT cpaboTaBluMe BbIXOAHbIE pene Tpex
KaHanoB B WCXOOHOe cocTosHMe. Bo Bpemsi GNMOKMPOBKW KaHamnbl perie He BbINOSHAKT
YHKUMN KOHTPONA YacToTbl. [Mpy ycTpaHeHUn NpuynHbl (NPUYMH), Bbi3BaBLUEN GIIOKMPOBKY
paboTbl pene, 6GnokunpoBka pabOTbl pene CHUMMaeTcs aBToMaTudecku. [locne cHATuA
6rnoknMpoBoOK pa3peluaetca paboTa pene No KOHTPOSIO YacTOTbl U OTPABOTKMN YCTaBOK.

Bnokuposku no 6), B), r), ) €) curHan HeEMCNPaBHOCTU HE BblAAIOT.

Ona Bblga4uM B CXeMbl aBTOMATUKM CUrHama OTCYTCTBUS MMM CHUKEHMS 3HAYEHUS
KOHTponmpyemon cetu (F) HUXe HWKHEro npeaena, unmn curHana Bbixoga TeKyLen 4yacToThbl 3a
npeaensl guana3oHa KOHTPONMPYeMOW 4acToTbl MOXHO MCMNOMb30BaTh N0OGON kaHan pene ¢
dyHkumen AYP (2.2.11 HacToswero PJ).

MHankaums cBeTOAMOAOB 1 AUCNNES pene Npu pasnnyHbiX Bugax 611oKMpOBKM yKka3aHa B
1.5 HacToswero PO.

1.2.6. [lpn nogadve onepaTtMBHOrO Hanps>KeHUA TOMYKOM pene umeeT 3afepXKKy no
BPEMEHM Ha CHATME curHana «HencnpaBHocTb» He bonee 0,75 c.

1.2.7. 3apepxKa NO KOHTPOSO YaCTOTbl NOCNE CHATUS curHana «BHewHu copocy,
nocre nogayn KOHTPonMpyeMom 4acToTbl cocTasnsieT He 6onee 0,25 c.

1.2.8. Pene He ponyckaeT 3agaHue yCTaBOK YacToTbl U BpeMeHn 6onblie 59,99 My n
599,9 c, cooTtBeTcTBEHHO. [lpn MNoOMbITke 3agaHUs YCTaBOK 4acToTbl M BpemeHu Gonblue
yKas3aHHbIX, B CTaplleMm paspsige BMecTo «5» aBToMaTMyecku ycTaHaBnumBaeTcst «0».
NcnonHenne YPY-3M-C-01 He gonyckaeT 3agaHue yCTaBOK 4acTOTbl U BpemMeHu Oonblue
89,99 I'u n 899,9 c, cootBeTcTBEHHO. [1pW nonbITke 3agaHUA YCTaBOK YaCTOTbl U BPEMEHMU
Donblue ykasaHHbIX, B CTapLUeM pa3psae BMecTo «9» aBToMaTMyeckm yctaHaBnmBaeTcs «0».

1.2.9. Pene umeeT pasgenbHble Uenu KOHTPONMpyeMon 1M onepaTuBHoOM ceTu. [ns
ucrnonHexHnn YPY-3M-C, YPY-3M-C-01 paspewiaeTtca noakno4YeHUe KOHTPONMpyemMoro
HanpskeHusl K KnemmamMm onepaTtMuBHOM CeTU BMECTO OnepaTUBHOIO MUTAHUA ITOrO Xe
pene.

1.2.10. ConpoTuBneHNE N30AALUN BCEX HE3ABUCMMbIX BXOOHbLIX U BbIXOAHbLIX Lenemn
pene, OTHOCUTENbHO Apyr Apyra W Kopnyca, coctaBnser He meHee 10 MOm (npu
TemnepaType OoKpyxawuen cpegbl oT nnoc 15 go nnoc 25 °C 1 OTHOCUTENBHOW BIIAXXHOCTU
80 %).

lMepeyveHb He3aBMCUMbIX BXOAHbIX 1 BbIXOAHbLIX Lenen pene npueegeH B Tabnuue A.1.

AnekTpuyeckas NpoYHOCTb M3ondauuu pene BbliaepxmnBaeT 6e3 npobosa M nepekpbiTus
ncnbolTatenoHoe HanpsbkeHne 2000 B nepemeHHoro Toka Yactoton 50 'y B TedeHne ogHOW
MUHYTbI. [py1 NOBTOPHbLIX UCMbITAHUSX UCMbITaTENbHOE HanpsXeHue coctaenseT 1000 B.

Pene ycTtonumMBo K BO3OEMUCTBUIO MMMYNbCHOIO HanpsiXeHUs N BbICOKOYACTOTHbLIX NOMeEX
ans lll knacca »XeCTKOCTU UCMbITaTeNIbHOro HanNpshXKeHMss B COOTBETCTBUM cO cTaHgapTom MOK
225-22-1.

1.3. ®yHKUMOHanNbHbIE 0COBEHHOCTN NCNOSTHEHWUN
1.3.1. dyHKUMOHaNbHbIE OCOBEHHOCTM UCMOMHEHWI pene npuBeaeHbl B Tabnuvue 1.

Pene nioboro ncnonHeHnss obecneunmBaeT He3aBMCUMOE 3a[aHuWE Ha KaKAOM KaHane
dyHkumm AYP, nnn YAMB, Ha aByx kaHanax - pyHkumm AYP1 ¢ BCCH kocBeHHbIM cnocobom
(ycTaBka BpeMeHu cpabaTbiBaHNS HA OCHOBHOM KaHane [OfkHa 3agaBaTbca HavmHas ¢ 0,2 ¢
n Gonee), a C MCNONb30OBaHMEM YCTaBKM CKOPOCTU WU3MEHEHUA 4acToTbl obecnedvnBaeT
He3aBMcMMoe 3agaHne Ha nobom kaHane yHkuum A4YP1 ¢ BCCH.

Pene obecneumBaeT B pexnme HenpepbIBHOrO BbINOJIHEHUS YCTaBOK BO3MOXHOCTb
coBmecTHoro 3agaHus yctasok AYP n YAIMNB Ha ogHOM KaHane (ecnu ycTaBka Bo3BpaTta
AYP 3apaetca paBHOW ycTaBke cpabatbiBaHna YAIB). KMcnonb3yetca HopManbHO-
Pa30MKHYTbIN KOHTAKT BbIXOLHOro pernie kaHana gnsa AYP, HopmanbHO-3aMKHYTbIW KOHTaKT —
ansa YAMB.
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Ha kaxxgom kaHane pene 3agaeTcs no ABe YCTaBKM YacTOThbl U BpeMeHu (cpabaTbiBaHUSA
N perynupyemoro BO3BpaTa) M OfHa YyCTaBka CKOPOCTU CHWXEHUS/NMOBbIWEHNA 4acToThbl.
YcTaBKM 4acToTbl U BPEMEHU perynupyemMoro Bo3BpaTa Ha KaXAOM KaHane AOJIKHbI
ycTaHaBnuMBaTbCsl B 06513aTeNbHOM nopsiAke Npu 3agaHum yctaBoK cpabatbiBaHuA. Mpu
3apaHMM Ha kaHane pene ¢dhyHkumn AYP mnu YAINB Heobxogumo 3apaTb HyneByH
yCTaBKy CKOPOCTWU CHWKEHWS 4acToTbl ANA AaHHOro kaHana (uHgukaums «L00.0») — 310
3anpert BbinosiHeHus yHkuun CCH, CINY, A4P1 ¢ BCCM.

BHAMAHUE: ana 3agaHua M npocMOTpPa yCTaBOK MO 4YacToTe, MO BPEeMEHU U Mo
CKOpPOCTM Ha pene p[OMKHblI ObiTb MNOAAHbI OnNepaTUMBHOE U KOHTponupyemoe
HanpsikeHus. lNpu 3aaaHUM ycTaBOK 3HaYe€HUEe 4acToOThbl KOHTPONMUPYEMOro HanpsiKeHUs
OOMXHO ObITb B npegenax ot 30,00 go 62,00 Iy.

Mpun 3apaHum dyHkumn AYP, YAMNB, CCHY, CIM4Y 3Ha4yeHus ycTaBOK BpeMeHM
cpabaTbiBaHUA 1 perynupyemMoro Bo3sparta AO0KHbI ObITb He MeHee 0,1 ¢, npu 3agaHum
dyHkummn AYP1 ¢ BCCY HenocpeACTBEHHO Ha OAHOM KaHane ycTaBKa BpPeMeHM
cpabatbiBaHUsA foMkHa ObITb He MeHee 0,2 c.

Bce ycTtaBKM coOxXpaHAIOTCA B NaMATU pene v Nnocrie CHATUS onepaTtMBHOroO U
KOHTPOJSINPYEMOro HanpsiKeHus.

Pene ntoboro ncnonHeHuss obecnevvBaeT BbINOMIHEHWE HA ABYX KaHanax KOCBEHHbIM
cnocobom dyHkumm CCH umnm ClY, a ¢ 1Mcnonb3oBaHWEM YCTaBKM CKOPOCTU WU3MEHEHUS
yacTtoTbl obecneuynMBaeT He3aBUCMMOE 3ajaHuMe Ha nwbomMm  KaHane  PyHKUMK
HenocpeactBeHHoro koHTpona CCH, Cl4Y. ®yHkuna CCY coBmelwieHa c  yHKUMEN
NOHWXKEHMS YacToTbl, a pyHKumna CIY - ¢ dyHKUMEN NOBbIWEHUS YaCTOTbl NyTEM 3afaHus
4YacToTbl Nycka (yCTaBka 4acToTbl cpabaTbiBaHUS).

Mcnonb3oBaHne oOTAeNbHbIX KaHanoB pefie npy BbINOMHEHUN PasfUyHbIX OYHKUUA ©
3aflaHne COOTBETCTBYHOLLMX YCTABOK nNpuBeaeHbl B 1.6 HacToswero P3.

1.3.2. OtpaboTKa ycTaBOK YacTOTbl, NpX BbiNosHeHUn pyHkumumn AYP Ha 3agaHHOM
KaHane, NpoBOAMTCS MO CreayrLnM YCIOBUSAM:

- BbIXxogHOe pene cpaboTaeT (3aMKHET KOHTaKTbl), ecnuM TeKkywasa 4actota Oygert
MEeHbLUe 3adaHHOM YCTaBKM 4YacToTbl cpabaTbiBaHWMs B TeYeHWe YCTaBKM BpEMEHU
cpabaTbiBaHus;

- BbIXOAHOE pene BO3BpaTUTCA (Pa3OMKHET KOHTaKTbl), €Cnv Tekywas 4actoTta byger
paBHa nnun BornblUe yCTaBkn YacToTbl BO3BpaTa B Te4YeHMe yCTaBKM BpeMeHn Bo3spaTa. [locne
OTpPaboTKM yCTaBOK BO3BpaTa KaHan nepexoauT B MCXOAHOE COCTOSHWE OXWOAHUSA CHUKEHUS
4acToThl.

1.3.3. OtpaboTka ycTaBOK 4acToTbl, Npu BbinonHeHun odyHkumn YAINB Ha
3aflaHHOM KaHare, NpoBOANTCS MO CrieayoLWnM YCNOBUSIM:

- BbIXOAHOE perne cpaboTaeT (3aMKHET KOHTaKThbl), eCnv Tekyliasa YactoTa bygeT paBHa
unu 6Gornblle 3a4aHHOM YCTaBKM 4acToTbl cpabaTblBaHMA B TeYEeHWe YCTaBkMm BpPEMEHU
cpabaTbiBaHUS;

- cpabaTbiBaHMe BbLIXOAHOrO pene He MpoucxoguT, ecrnv neped 39TMM OTCYTCTBOBaro
3Ha4yeHMe 4acToTbl KOHTPOMMPYEMOW CETU paBHOE WM HWXEe YCTaBKM 4acToTbl BO3BpaTa
(dukcupyetcs B NamATM pene And MNOArOTOBKM YCNoBWUS cpabaTbiBaHWS MO yCTaBke
cpabatbiBaHna YAIB). 3710 uckno4vaeT cpabaTbiBaHMe pene npu Hanuuum CcTabunbHON
4YacToTbl paBHOM wunu Gonblle ycTaBkM 4YacToTbl cpabatbiBaHna YAIMB, ecnu yactota He
NOHWXXanacb 40 (UM MeHbLUE) YCTaBKn YacToTbl Bo3BpaTa YAIB (B TedeHne He MeHee OBYX
nepnoaoB YacTOTbl BO3BpaTa);

— BbIXOQHOE perie BO3BpaTUTCA (Pa3OMKHET KOHTaKTbl), eCnn Tekylwas 4yactota byaet
paBHa UM MeHbLUE YCTaBKM YacTOThbl BO3BpaTa B TEYEHNE YCTaBKn BpeMeHN Bo3BpaTta. [locne
OTpaboTKM yCTaBOK BO3BpaTa KaHan nepexoamt B UICXOQHOE COCTOSHUE OXMOAHWUS MOBbILLEHUS
4acToTbl.

1.3.4. OtpaboTKa yCTaBOK 4acTOTbl, MPU BbINOSIHEHUUN KaHanom dyHkuumn AYP1 c
BCCH, nposBoguTcsa no criegyoLwmm yCnoBusim:

- Mpv 3agaHnun 3TOW (PYHKUMU KOHTPOSb CKOPOCTU CHUXEHUS TEKyLlenW 4acTOTbl CeTu

BEAETCH HEMPEPbIBHO;
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— npuv 3agaHHbIX yctaBkax AYP1 u 3agaHHOW ycTaBKe CKOPOCTM BbIXOOHOE pene He
cpaboTtaeT (He 3aMKHET KOHTaKTbl), €Cl CKOPOCTb CHUKEHUS TEKYLLEN YacTOTbl K OKOHYaHMIO
3ajaHHON YyCTaBKM BpeMeHu cpabaTbiBaHuA Obina paBHa wunu Gonblie 3agaHHOW YCTaBKM
ckopocTu (3anpeT yHKumn AYP);

- BbIXOAHOe pene cpaboTaeT (3amMKHET KOHTaKTbl, dyHKuma AYP1), ecnmn ckopocTb
CHUXEHUS TeKyLlen YacTOTbl K OKOHYaHWIO 3aaHHOW YCTaBku BpemMeHu cpabaTtbiBaHnsA Gbina
MeHblUe 3aJaHHOW YCTaBKM CKOpPOCTU. [locne 3TOro BbIXOAHOE perfie pa3soOMKHET KOHTaKThl,
ecnun Tekywaa 4vactota OygeT paBHa unu Gornblue YCTaBKM YacTOTbl BO3BpaTa B TeyeHue
3alaHHOW yCTaBKM BpeMeHU BO3BparTa.

1.3.5. KocBeHHbIN cnocob BbinonHeHusa pyHkuun koHTpona CCY nnu CIY 6Ges
NCMONb30BaHUSA  YCTaBKM  CKOPOCTU  CHWXEHUS/MOBLIWEHUS  4aCcToTbl B pexume
HenpepbIBHOrO BbINOSIHEHUS YCTABOK C UCMNOMb30BaHMEM [BYX KaHANoB pere npvseneH B
npunoxeHun B HacToswero P3. B pexume koHTponsa CCH Ha gByx kaHanax (OCHOBHOM U
BCnomMmoratesibHoM) 3agaetca dyHkumss AYP ¢ COOTBETCTBYIOLLUMMM yCTaBKaMun, a B pexume
koHTponsa CIMY - dyHkuna YAINB ¢ cooTBeTCcTByWOWMMW YyCTaBkaMu, MNpuM 9TOM Ha
BCMOMoOraTefbHbIX  KaHanax MOXeT WCNoNb30BaTbCA  HyneBas yCTaBka BpEMEHU
cpabaTtbiBaHWSA (3agepkka 4O TpexX NepnogoB YacToThl).

OTpaboTka yCTaBOK 4acCTOTbl U CKOPOCTU CHWXKEHUS 4YacTOTbl MOXET BbINOMHATLCS
OAHWM KaHarnom perie nytem 3agaHus Ha HeM pyHKumm kKoHTponsa CCH. BuinonHeHne
NPOBOAMUTCA MO CNeayLwmM yCroBUSAM:

— pere KOHTPONMPyeT CKOPOCTb CHWXEHUS 4acToTbl MOCTOSIHHO, B TeYeHue BCero
BPEMEHW Nocne 3agaHna Ha kaHane gyHKuumn koHTponsa CCY;

— ecnu TeKywas 4YacTtoTa CHM3UNacb HWXKe 3HayYeHus 3afaHHOMW YCTaBKUM 4acToThbl
cpabaTbiBaHUA (YacTtoTbl nycka CCH), To 3HadeHune Tekywen CCH cpaBHMBaETCsA C yCTaBKOM
MO CKOPOCTWN CHUXEHUA YacToTbl. Ecnu 3HaveHune Tekywen CCY meHbLue 3aaaHHON yCTaBKu Mo
CKOPOCTU CHWXEHUS 4acToTbl, TO pernie npogomkaetr kKoHTpornb CCH u cpaBHeHue co
3HayeHueMm yctaBku no CCY;

- Korga 3HadveHue Tekywen CCY ctaHeT paBHO (Mnn Gonblue) 3HAYEHUA YCTaBKWU MO
CKOPOCTU CHWXXEHUSI 4YacTOTbl, HAYMHAETCA OTCcYeT BpeMeHu cpabaTtbiBaHudA. Ecnu 3HaveHune
CCH4, B TeueHMe BpeMeHM yCTaBKM N0 BpeMeHU cpabaTbiBaHWs, HE CHU3UIOCh HMKE 3HaYeHUs
yCTaBKMU CKOpPOCTW, TO BbIXOAHOE pene cpaboTaeT (3amMKHET KOHTakTbl). Ecnu 3HauyeHue
Tekywen CCY ymeHbIMTCS B TeyeHue yCTaBkum MO BpemMeHu cpabaTbiBaHWS OO 3HaYeHUs
MeHbLUe ycTaBkm CCH, To oTcueT BpeMeHu npekpatutbes (Tanmep copocntcs), cpabatbiBaHNS
BbIXOQHOro pene He npoucxoaut. [lpu nocnepywowem yeenudeHun Tekywen CCH po
3Ha4eHWsi, paBHOroO MNn Gornblue 3agaHHOW YCTaBKM MO CKOPOCTM M HanMyuum ee B TeyeHue
BCEW yCTaBKn BpeMeHu cpabaTbiBaHUS, BbIXOAHOE pene cpaboTaerT;

— OTnyCKaHWe BbIXOOHOrO pene npoucxoguT Npu MNOBbLIWEHUN TeKylen 4acToTbl [0
yCTaBKM 4YacTOTbl Bo3BpaTa (Ha BpeMs yCTaBkM BpeMeHu Bo3BpaTa). [Npu 3agaHun gaHHOW
PYHKUMN YCTaBKM 4acToTbl cpabaTbiBaHMA M 4YacTOTbl BO3BpaTa coBMajatoT (3TO ycrnosue
3agaHuna pyHkumm CCY npu yctaBke No CKOPOCTM OTAIMYHOW OT Hyns ).

OTpaboTKka yCTaBOK 4acTOTbl U CKOPOCTM NOBLILLEHUSI YaCTOTbl NPU BbIMOMHEHUM OAHUM
KaHanom pene nytem 3agaHuna dyHkuum KoHTponsa CIMY nposoautca no crnegylowwmm
YCITIOBUSAM:

— pere KOHTPONUPyeT CKOPOCTb MOBbIWEHUS YacTOTbl MOCTOAHHO B TeYeHWe BCero
BpeMEHM Nnocrne 3agaHnsa Ha KaHane yHkumn koHTpons CllY;

- eCnM 3HavyeHMe TeKylwen 4acTtoTbl OyaeT paBHO WMNWM Bblle YCTaBKM 4acToTbl
cpabaTbiBaHusa (4actota nycka Cl1Y) npoucxogut cpaBHeHue 3HadveHus Tekywen CIMY co
3Ha4YeHMeM yCTaBKM MO CKOPOCTU MOBbILLEHUSA YaCTOThI,

- ecnu 3HadveHne Tekywen CIMY GygeT MeHblle 3HAYeHUs1 YyCTaBKM MO CKOPOCTU, TO
kaHan 6ygeT npogomkaTb cpaBHeHue Tekywen CIY ¢ ycTtaBkoW MO CKOPOCTWU, NMpU 3TOM
BbIXOAHOE pere kaHana He cpabaTtbiBaerT;

- ecnu 3HadveHue Tekywen CIMY 6ygeTr paBHO unu Gonblie 3HAYEeHUs YCTaBKM MO
CKOPOCTU, HAYHETCH OTCHET BPEMEHM.
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Ecnn 3Hayenne CIY, B TeyeHMe BpeMeHM YCTaBKM NO BpPeEMEHW cpabaTbiBaHus, He
CHM3UIIOCb HWXE 3Ha4yeHusi YCTaBKM CKOPOCTU, TO BbIXO4HOE pernie cpaboTaeT (3aMKHeT
KOHTakTbl). Ecnn 3HayeHune Tekywen CIMY ymeHbINTCA B TeYeHWe YCTaBKM MO BpPEeMEHU
cpabaTbiBaHMA OO0 3HaveHna MeHble ycTaBkm CIIY, TO oTcyeT BpemMeHu npeKkpaTUTbCs
(Tammep cbpocuTca), cpabaTbiBaHNA BbIXOAHOrO pene He npoucxoaut. [pu nocnegyrolem
yBenuyeHnn Tekywen CIMNY go 3HayveHus (unu Gonblle) 3agaHHOW YCTaBKM MO CKOPOCTU U
Hanu4Mm ee B TeYeHWEe BCeN YCTaBKM BpeMEHN cpabaTbiBaHus, BbIXOgHOE perne cpaboTaer;

— OTnyCKaHWe BbIXOAHOrO perne NpPoUCXOAUT NPU MOHMKEHUM TEKYLLEeN 4acToTbl 4O UMK
HWXXe YCTaBKM YacTOTbl BO3BpaTa (Ha BpeMs yCTaBKM BpeMeHU BO3BpaTa).

1.3.6. Pene wucnonHenusi YPY-3M-C-01 wumMeeT nNo CpaBHEHUO C Apyrumu
NCNOSTHEHNAMMN pPaCLUMPEHHbIA AUana3oH KOHTPONMPYEMOW 4acTOThbl, YCTaBOK YacTOTbI
M BpeMeHu cpabaTbiBaHMA U peryrnimpyemMoro Bo3BpaTta, YTO MO3BOSIIET UCMNOMb30BaTb
ero ons paboTbl B yCTPONCTBaX aBTOMATUKN rMApPOreHepaTopoB:

— B CXEMax «MSrkoro» nycka rugporeHepaTopoB CnocoboM CaMOCUHXPOHU3aLMN;

— B CXxemax nycka 1 3almTbl CUHXPOHHbIX MMaporeHepaTopoB, MMEKLMX Ha OQHOM Bany
NycKOBOW reHepaTtop 4actoton 25 Ny,

- B CXemax aBapurnHON aBTOMATUKM OT Pa3roHHbIX 060pOTOB rMApOTYPOUH.

OYHKUMA KOHTPOSiE OBOPOTOB reHepaTopoB MO KOHTPOMK YacTOTbl FEHEPUPYEMOro
HanpspkeHusa peanuayetca dyHkumen YAMNB, AYP Ha ntobom kaHane.

OcTanbHble  TEXHUYECKME  XapaKTepucTuku pene  ucnonHenus  YPY-3M-C-01
COOTBETCTBYIOT XapakTepucTnkam mcnonHenus YPY-3M-C.

1.3.7. Pene ncnonHenus YPY-3M-C-02 nveeTt aBa HE3aBUCUMbIX BXOAa HaNpsXKeHus
KOHTPOSIMpyeMOM MO 4YacToTe CeTW.

BTopon Bxo4 MO HanpsbKeHW0 OT CMEXHOW cekuun «F2» (pe3epBHbIA) CRAYXUT AN
npeaoTBpalleHna HenpaBunbHOM paboTbl  ObicTpogencTBylOwmMx odvepegen AYP ot
obecToyeHHON ocHOBHOM cekumun (Bxog «F1») n ana obecneyeHus ganbHenwen padotel AHP
OT pe3epBHON CEKLUMN.

Mpn MCYE3HOBEHUN UIN CHUXKEHUN 3HAYEHUSI KOHTPONMPYEMOrO HanpsiKeHUs OCHOBHOW
CeTN HWXEe NMOPOroBOro 3Ha4YeHusi pernie aBToOMaTUYECKU MepPekniovaeTcs ¢ KOHTPOMSA 4acToThl
OT OCHOBHOrO BXOJa Ha KOHTPOSfb 4acTOTbl OT pPe3epBHOro BXoda. YCTaBka MOPOroBOro
3HayeHus koHTponupyemoro HanpsbkeHna F1 (40 B vnn 60 B) 3apgaetca nepeknioyaTenem
«F1» Ha naHenn  ynpaefeHWs, TOYHOCTb  OTPabOTKM  MOPOrOBOr0  3HAYEHUS
HanpsxeHus (x 4) B.

HwkHUn npegen [ONYCTUMOro 3HAYeHUA HanpshkKeHUs KOHTponvpyemon cetn F2,
yCcTaBka HanpshkeHus OnokMpoBku, 3agaetca nepekntoyatenem «F2» (30 B wnun 50 B),
TOYHOCTb OTPaboTKM 3HayeHust HanpsbkeHust OnokupoBkn (x 5) B. Pene KoHTponupyeT
(CpaBHMBaeT C 3afaHHbIM 3HAYEHMEM HaNpPsSXKeHUs BGIIOKMPOBKM) 3HAYEHME HAMNPSHKEHUS TOW
cetn (F1 wvnu F2), KOTOpyd B AaHHbIA MOMEHT KOHTpomnupyeT. [1pyM CHUXEHUN 3HaYeHUus
HaNpPsPKEHUS  KOHTPONMPYEMOW CEeTM  HWKe HanpshkeHuss OnokupoBkM paboTta pene
6nokupyetcsa. [loaToMy ycnoBueM  BbINOSIHEHUA  (PYHKUMM  aBTOMaTU4eCKOro
nepeKnYeHUsa perie Ha KOHTPOJIb YacToThbl C BXxoga «F1» Ha Bxoa «F2» aBnsaeTca 3apaHuve
YyCTaBKM HWMXKHEro 3Ha4YeHMA HanpsikeHuss KOHTponupyemoun cetun F1 (noporosoe
3Ha4yeHVEe) Bbile YCTaBKU HMXKHEro 3Ha4YeHUsi HanpsikeHusi KOHTponupyemou cetu F2
(HanpspkeHne 6OKMPOBKN).

Wckniovaetca noxHoe cpabaTtbiBaHME KaHanoB penie  npu  aBTOMaTUYECKOM
NepeknioyYeHnn  (PYHKUMMA KOHTPOSis Ha BTOPOM pe3epBHbI  BXO4 KOHTPOSIMPYEeMOro
HanNpPsXKeHUsi, a Takke MNpu aBTOMaTUYECKOM MEpPEeKoYeHMM Ha OCHOBHOM BXO4 nNpw
BOCCTAHOBMNEHUN HaNpPsKeHUs1 Ha HEM (BblLLe 3a4aHHOIO NOPOroBOro 3Ha4YeHus).

Mpn aBTOMATMYECKOM MEepeknoYeHnn QYHKUMM KOHTPONSA Ha pes3epBHbIn  BXO4
KOHTPOSIMPYEMOrO HanpsiXXeHusi pere opMupyeT ranbBaHUYEeCKN pa3BA3aHHbIN OUCKPETHbIN
curHan ABP, koTopbi BblaaeTcs KoHTakTamu BbixogHoro pene ABP. CurHan ABP cHumaeTcs
nocrie aBTOMATMYECKOro MepeKNioYeHnss Ha OCHOBHOW BXO4 MNpW  BOCCTaHOBMEHUU
HanpskeHnst Ha Hem. CurHan ABP BbIBOOMTCA Ha KOHTaKTbl KNEMMHWKA pene m MOXeT
MCMonb30BaTbCH YCTPOMCTBAMM aBTOMATUKKU, CUTHanNn3aumm 1 ynpassieHus.
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PyHKLMA aBTOMATUYECKOro nepeknoveHns obecneymBaeT aBTOMaTUYECKYHO 3aOepXKKy
Mo BPEMEHM:

- NpU NEepeKknioYeHnn Ha pe3epBHYI CeTb Ans OTpaboTkM 3alMTOnM aBapUNHOM
cuTyaumm, B peaynbTaTte KOTOPOM U MPOM3OLUNO CHMXKEHWE YPOBHS KOHTPONMPYEMOrO
HanNpPs»XeHUs OCHOBHOTO BX0Aa;

- npu obpaTHOM MEpPeKkroYeEHN C pPEe3epBHOM CETUM Ha OCHOBHYK CeTb, Npu
BOCCTAHOBMIEHUN OCHOBHOW CETU, AN OTPaboTKM aBTOMATUKOW BOCCTAHOBMEHUA YPOBHSA
Hanps»XXeHUs1 OCHOBHOW CETW.

MapameTpbl pene wucnonHeHuss YPY-3M-C-02, cBsi3aHHble C BbINOSIHEHMEM perne
YHKUMN aBTOMATUYECKOrO NEPEKITIOYEHNST KOHTPOMSA YacTOTbl C OCHOBHOM CeTu (Cekumn) Ha
pe3epBHY0 CeTb (CeKuM) M aBTOMaTMYeCKOro BO3BpaTa Ha OCHOBHYHOD CeTb, MNpu ee
BOCCTaHOBMNEHUU, NpuBeaeHbl B Tabnuue 4.

Tabnuua 4 — NapameTpbl PYHKLMM aBTOMATUYECKOTO NEPEKNOYEHNS

HanmeHoBaHve napameTpa 3HayeHune
Moporoeoe 3HauyeHue KoHTponupyemoro HanpskeHus (Up) Ha ocHOBHOM
Bxoge «F1», B 40, 60
Bpema 3agepkkm Ha KOHTponb 4Yactotbl (T3) npy aBTOMaTMYECKOM
nepekntyYeHnn BXoaoBs, C 0,25, He bonee

Bpems OTKMOYeHUA OT OCHOBHOro Bxoga «F1» (T1*) nmpu CHWMXeHWUM

3Ha4YeHMs1 KOHTPONUPYeMoro HanpsbkeHust Ur1 Ha ocHOBHOM Bxoge «F1»
cKaykoM**, ¢ 0,2, He bonee

Bpemsa oTknto4eHnsa ot pesepBHoro Bxoga «F2» (T2), ¢ 0,2, He Gonee

KoMmmyTaumoHHas cnocobHOCTb KOHTAKTOB BbixogHoro pene ABP npu Toke
HarpysKku:

- nepemeHHoro Toka ot 0,1 a0 1,5A, B ot 12 no 230
- noctossHHoro Toka ot 0,1 n0 0,5 A, B

KoMMyTaUMOHHBIN pecypc BbIXOOHbIX KOHTakTOB pene ABP (obliee 4ncno
LUMKNOB KOMMYyTauuin), cpabaTtbiBaHWM 10°, He MeHee

MpumeyaHus:

* - MimeeTca 3aBUCUMOCTb BpeMeHu oTkmtodeHnst T1 oT pasHuubl (AU = U — Ugp) mexay
3Ha4YeHMEM MOPOroBOro HaMNPSXKEHNUS U 3HAYEHWEM KOHTPOSMPYEMOrO HanpsKeHUsl Ha BXO4e
«F1». Bpemsi oTkntoyeHus T1 yBenuumnsaeTcs 40 1 ¢ npy ymeHblweHnn pasHnubl AU go 1 B.

** - Topg CHWKEHNEM 3HAYEHUSI HAMPSHKEHUS KOHTPONMPYEMOM ceTh F1 ckaykoMm NMoHUMaeTcs

MFHOBEHHOE MW3MEHEHWEe 3Ha4YeHUs HanpshkeHus KOoHTponuvpyemon cetu F1 Oo 3HaveHus
MeHbLLEe noporosoro (B Tom vucne go 0 B).

Onarpamma paboTbl pene npn n3MeHeHUn HanpsXXeHUst OCHOBHOW KOHTPONMPYEMOK CeTH
(Bxoq «F1») npuBegeHa Ha pucyHke 1.

Pene moxeT npumeHsTbca M Ans paboTbl TONbKO OT OA4HOW ceTu (OCHOBHOW Wnn
pe3epBHON), Npu 3TOM pene yHKUnoHupyeT kak pene YPY-3M-C. Pene, He3aBucumo ot
TOro, K KakoMy BXO4Yy KOHTPOSIMPYEMOrO HanpsKeHWUs MOAKMNIYEHO, MMeeT TexHU4eckue
XapakTepUCTUKN N (PyHKLUMOHanNbHbIe BO3MOXHOCTK pene YPY-3M-C.

OcHoBHble BapunaHTbl npumMmeHeHna pene YPY-3M-C-02 npuBegeHsl B npunioxenun [.
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Ur1
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F1 — OCHOBHas KOHTponMpyemas ceTb;
F2 — pe3epBHas KOHTponupyemas ceTb (3HaveHne Ur2>Ur2 6rokuposku);
ABP - auckpeTtHbIn curHan ABP;
T1 — BpeMsi OTKINIOYEHNS OT OCHOBHOro Bxoda «F1» nocne AOCTWXEHMSI 3HAYEeHUs

Ur1<UF1 nopozoeozo, BO BPEMS KOTOPOro OCYLLECTBMSAETCH KOHTPOSb YaCTOTbl OCHOBHOIO
BXOAda, MO WUCTeYEeHWEe BPEMEHM OTKMYeHMst Ti npoucxoaut cbpoc cpaboTaHHbIX
BbIXOOHbIX perne KaHanoB W nepekroyeHne (OYHKUUN KOHTPONSA Ha pesepBHbIA BXOA,
dopmupyetcsa curHan ABP;

T> — BpPEMS OTKMIOYEHMST OT pe3epBHOro Bxoda «F2» nocne OOCTUXKEHUS 3Ha4YeHus
Ur12UF1 nopozoeozo, BO BPEMS KOTOPOro OCYLLIECTBIIAETCA KOHTPOIIb YacTOTbl pe3epBHOIo
BXOOa, MO MCTEYEHME BPEMEHU OTKMOYeHus T npoucxoaut cbpoc cpaboTaHHbIX
BbIXOOHbIX perie KaHarnoB W nepeknioveHne (OYHKUUN KOHTPOMsS Ha BOCCTaHOBMEHHbIN
OCHOBHOM BX0of, cHUMaeTcs curHan ABP,

Ts — BpeMs 3adepXKM Ha BbIMNOMHEHME YHKUMM KOHTPONSA 4YacToThbl (rpu
nepeknio4YeHn ¢ ogHoro Bxoda Ha apyron). KoHTponb 4acToTbl OTCYTCTBYET.

PucyHok 1 — [lnarpamma paboTbl pene npn nameHeHnn HanpsKeHNs1 OCHOBHOW
KOHTpPONUpyemMon ceTu

1.4. KOHCTPYKTMBHOE UCMONHEHNE
1.4.1. NabapuTHble, YCTAHOBOYHbIE W MNPUCOEOMHUTENbHbIE pasMepbl  pene
npusegeHbl B npunoxeHun A (pucyHok A.1).
1.4.2. TlogknoveHne pene B CXeMy aBTOMaTUKM MPOU3BOOMTCA Yepes3 KOHTaKTHYH
KONOAKY nepenHero npucoeamHeHnsa n KneMMHuK (npunoxexve b).

KOHTaKTbl BbIXOOHbIX pefie KaHanoB BbiBEAEHbl Ha KOHTAKTHYK KOMOAKY, KOHTaKTbl
BbIxogHoro penie ABP - Ha KNeMMHUK.

Llenn koHTponupyemon cetm (Bxoa F), onepatmBHoro nutanma (Bxog Uon), curHan
BHewHero cbpoca (Bxogq CBP) nogkntovaloTca K CbeMHON YacTu KINEMMHUKA Nog 3aKMMHbIEe
BUHTBl. CbemMHas 4acTb KMeMMHWKA npu  MOACOEAMHEHUM K pene  dukcupyeTcs
HeBbINagarLWwuMn BUHTaAMMU.

MNogkntoyeHne BHELWHUX Lenen K pene npueedeHo Ha pucyHkax A.2, A.3.

1.4.3. Bxog Hanps»keHUs KOHTPONMPYEeMOW CeTU ranbBaHMYeCKu pasBsa3aH oT
ornepaTuUBHOrO NUTaHUS perne.

B ucnonHenun YPY-3M-C-02 Bxoabl HanpsXXeHUN KOHTporvpyemon ceTtu (Bxoabl F1 u
F2) ranbBaHn4eckn pasBsidaHbl Mexay CcobOoM M OT BCEX BHELUHUX Lenewn, NoaknovaemMbiX K
perne. Kaxabi BXo4 KOHTPONMpYeMOWN ceTn OOIMKeH nogkroyaTtbes K TH cBoen cekumu.

1.4.4. OnepaTnBHOE HanpsikeHue, He3aBUCMMO OT TOro, MEpPEeMEHHOe OHO Wnun
NOCTOSIHHOE, TMoJdaeTcs Ha OAHM W Te Xe knemMmbl. [MonApHOCTL noAkn4YeHUus
NOCTOSAHHOIO ONEepPaTUBHOIO HaNpPsKeHUs K pesie He UMeeT 3HaYeHUs.
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BHyTpeHHMEe UCTOYHNKM BTOPUYHOIO NUTAHUA perne He UMEIOT raribBaHUYeCcKon pa3BA3Ku
C NojaBaeMbiM Ha pene onepaTtMBHbIM HanpsXXeHnem. BHYyTpeHHME MCTOYHUKM BTOPUYHOTO
NMATAHUA WUMEKT EMKOCTHYIO CBS3b C MOAKMNI0OYaeMbIM K pefie KOHTYpPOM 3a3eMIieHus
(nogasnsowme pUNbTPbI UMMYNbCHBIX MOMEX).

B pene Ha Bxoge onepaTMBHOrO NMUTaHUSA UMeeTCA (PUITbTP C €MKOCTHOW CBSA3bIO C
NOAKMIOYEHHbIM K pene KOHTYpoM 3a3emrieHus (nogasnswowmne unbTpbl NPOAONbHbLIX U
nornepeyHbIX NoOMeXx).

1.4.5. Tpn HeucnpaBHOCTU pene unu rnpu OTCYTCTBUM ONepaTUBHOrO NUTaHWA perne
BblaaeTcs curHan «HencnpaBHoCTb» (BbIxogHoe pene "HW").

BHEWHMM MOHTaXXOM Ha KOHTaKTHOW KONnogke penie MOXHO obecnevntb OMnOKMPOBKY
cpabaTbiBaHUA KOHTaKTOB BbIXOAHbIX pefne KaHamnoB (MM KaHana) npu Hanmmyuu curHana
"HencnpasHocTb". NpMepbl NPpUMEHEHUS NPUBEAEHbI B MPUNOXEHUN B.

1.4.6. CurHan "BHewHun cbpoc" gns cbpoca Bcex cpaboTaHHbIX BbIXOAHbLIX perne
KaHanoB nogaeTcs Ha KOHTakTbl CBP 3aMblkaHMEM BHELLHUX "CyXMX KOHTakKToB". [loCTOsAHHOE
HanpsxeHve (He 6onee 11 B) ona onpoca HanU4uusa 3amblkaHUA "CyXMX KOHTaKTOB" BblgaeTcd
OT BHYTPEHHEro UCTOYHMKA perne, ranbBaHWYeckn pasBA3aHHOrO OT BCEX OCTalbHbIX Lenewn
pene. Mpn 3aMblkaHUN CyXMX KOHTAKTOB 4epe3 HUX npoTekaeT Tok He Gonee 7,5 MA. Mpu
CHATUM C pene KOHTPONMPYEMOW CeTU HanpsikeHue onpoca OTCYTCTBYeT, T.e. CurHan
«BHewwHnn cbpoc» He oencTByeT Ha perne.

OunctaHuMoHHO NO KaHanam ynpasrneHus curHan «BHewHun cbpoc»  pormkeH
NPUHUMATBLCA Ha NPOMEXYTOYHOE perie, KOTOPoe CBOUMU «CYXMMU KOHTaKTamMu» NOLKITHYEHO
K KoHTakTam CBP pene.

CurHan «BHewHui cOpoc» MOXET MCNONb30BaTbCA OMCMETYEPOM MPU  «3aBUCAHMM
4acTOTbI» 3HEProCUCTEMBI.

OunckpeTHbI curHan «BHewHun cbpoc» MOXHO Mcnonb3oBaTbh ANd 6NOKMpoBKU paboTbl
pene no ynpaenslWMM CUrHanam oT OpYrux YCTPOMCTB (3anpeT KOHTponsa 4acTtoTbl). Ha
BpemMsa Hannumsa curHana «BHewHnn copoc» paboTta pene 6nokupyetcs.

1.5. Yctponctso u pabota
1.5.1. OOwmn npmnHUun paboTbl pene

dyHKUMOHaNbHasa cxema perne npusegeHa Ha pucyHke A 4.

Pene coctonTt 13 cnegyowmx OCHOBHbIX Y3/10B:

- nnara ncto4Hukos nutanusa (MAMM);

- nnata BbIxoAaHbIx pene (MPH);

- nnarta nHankaumm n ynpasnexus (MAYC).

WcnonHenne pene YPY-3M-C-02 wumeeT aBTOHOMHbIA y3en aBTOMaTU4YECKOro
nepeknioyeHns (B coctaBe nnatbl [1PH). Y3en aBTomMaTMyeckoro nepekrioyveHus Bener
HenpepbIBHbIA KOHTPOITb 3HAYEHUST HANPS>KeHUS OCHOBHOW KOHTpONupyemMomn cetn «F1y» u npu
CHUWXEHUWN €ero HuXe MoporoBoOro OCYLLUECTBMNSAET MNepekrniovYeHne pene Ha BXOA pe3epBHOM
KOHTponupyemon cetm «F2». C BbiIxoga y3na aBTOMAaTUYECKOro MepeknioyeHus
NOAKMIOYEHHANA K perie KOHTponupyemasi ceTb NOCTyNaeT Ha y3es ranbBaHUYeCcKON Pa3BA3KM
nnatbl ICTOYHMKOB NUTaHUs. CBA3M y3na aBTOMaTUYECKOro NepeKriioyeHns ¢ Apyrumun ysnamm
pere Ha pucyHke A.4 He nokasaHbl.

Pene He copepXuUT perynmpoBOYHbIX U NOACTPOEYHbIX 3/IEMEHTOB.

Pene coaepXxuT Tpyn HE3aBUCUMbIX pere 4acToTbl (kaHanbl 1, 2, 3) ¢ ycTaBkaMun 4acToTbl
M BpemMeHn cpabaTbiBaHMss M perynupyeMoro Bo3BpaTta, YCTaBKaMu  CKOPOCTM
CHWXEHUS/NOBbILLEHNSA YacTOThl HA KaXXOoM KaHane.

dyHKLMOHaNbHaA cxema OgHOro KaHana pene npveBefeHa Ha pUcyHke 2.
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! |

AUPC| Fcpabar. Feossp. Bpems CcCu
Bccu| F < Fyer F>Fyer t2tycr F 2 Fycr
RAPC l BCCY |  |AuPC
Fuzm.| AYPI | FcpaBar. Feoaep. Bpems BbixoaHoe B
AYPIl| F = Fyer F>FycT t2 tyer pene
UABP
YaA I |
UAMB| Fcpabar. Feo3Ep. Bpems
AOnu| F 2 Fycer F<Fyct t 2 tyer
T o]}

PucyHok 2 — ®dyHKUMOHanbHaa cxema KkaHana pene

KonTponupyemas cetb (F) siBnsieTca obwen ans Bcex Tpex KaHanoB. 3HayeHue
4YaCTOTbl KOHTPONUPYEMOW CETUM HeNpepbiBHO MHAMUMPYETCA Ha gucnnee abcontoTHOM
BENNYMHON B MOMEHT BbIBOAa 1 obHoBnsieTca kaxable 0,5 c.

Mpu oTCcyTCTBUU Ha BXOAE perie HanpsHKeHUS CeTU KOHTPONMPYEeMOWM 4acToTbl UNu
npyu 3Ha4YeHUU HanpsikeHUsA KOHTponupyemon cetn Huxe 30 B (50 B) (ons ucnonHeHus
YPY-3M-C-02 npn HanpsbkeHun KoOHTponupyemon cetu Ha Bxoge «F1» Huke 40 B (60 B) n
O[IHOBPEMEHHOM OTCYTCTBUN, Unn cHxkeHun Hxe 30 B (50 B), HanpsxeHnsa Ha Bxoae «F2»
pe3epBHON KOHTPONUPYeMOKn ceTn), a Takke Mpu BbixoAe TeKyLlen 4acToTbl 3a AMana3oH
KOHTPOJIMPYEeMOM 30HbI Ha AUCNIIee MHAULMPYIOTCA «MUraroLme» Hysu.

O6Lwmnm ona Bcex Tpex KaHanoB sIBNSieTCA Takke curHan «BHewHun copoc», no atTomy
curHany Bce TpW KaHana npuMBOOATCA B MCXOAHOE COCTOsiHME, a cpaboTaBluve BbIXOOHbIE
pene KaHanoB pa3MblKaloT CBOW KOHTAKTbI, MpW 3TOM curHan "HeucnpaBHOCTb" He BblaaeTcs,
a Ha gucnnee WHOMUMPYTCA «Mmurarowme» Hynu. KoHTponb 4acTtoTbl BeAeTCA C MOMEHTa
CHATUA curHana «BHewHun cbpocy,

B ucxogHoe coctosiHme kaHanbl (1, 2, 3) MOXHO MPUBECTU CHATMEM W MOCHeayoLen
nogadven onepaTtMBHOIO NUTaAHUA pene, Unn Haxxatuem kHornkn CBP Ha naHenu ynpasneHusa u
nHgukaumn. MNpu aTom BblgaeTca curHan «HeucnpasHocTb». Ha Bpema Haxatna kHonkn CBP
CBeTUTCA KpacHbIM LBeTom uHavkaTtop BKIJl, apyras vHavkauma Ha naHenu ynpasneHus u
MHOWKaLUN OTCYTCTBYET.

B npouecce paboTbl cBeTOoAMoOHas MHOMKAUMA KaHamnoB «1», «2», «3» Ha naHenu
yrnpasfeHnsa U nHamkauum otobpaxaeTt COCTOSIHME Kaxdoro kaHana (3axsaT yCTaBKWM 4acTOTbl
ero cpabaTbiBaHMA wunM BO3BpaTa - 3€feHbiM LBETOM Ha nepuog YCTaBKM BPEMEHW,
cpabaTtbiBaHMe BbIXOAHOrO perfe KaHana - KpacHbiM LBeToM). A npu nNpocMoTpe unu
pefakTMpOBaHUM MHOMUMPYET Ha3HavyeHne COOTBETCTBYHLWEeN ycTaBkm cornacHo 1.5.4, 1.5.5
HacToswero P3.

CBeuveHve 3eneHbiM uBeTOM uHaukaTopa BKJl Ha y3ne wHOoukaumm pene
CBMAETENbCTBYET O HaNU4mMn (Nnogadve) onepaTtMBHOIO NUTAHUSA pene, CBeYEeHUe ero KpacHbIM
LUBETOM — O BblJaye pene curHana HeucnpaBHOCTU «HencnpaBHOCTbY» (BbixogHoe pene «HN»
3aMblKaeT CBOM KOHTaKTbl). YCNoOBMS Bblgayn curHana «HewcnpaBHOCTb» npueedeHbl B 1.2
HacTosero P3.

B MoOMeHT nogaum wn cCcHATUA onepaTtMBHOro nutaHua pene wuHaukatop BKIl
KpaTKOBPEMEHHO CBETUTCHA KPaCHbIM LIBETOM, CUTHanNn3npys o HopmarnbHon paboTte pene.

Mpy nogaye Ha perne onepaTUBHONO NUTaHUSA (Hanuyne KOHTPONUPYEMOrO HarnpsKeHus
o6sa3aTenbHO), UM Nocne Haxatus u otnyckaHus kHonku CBP Ha naHenu ynpaBneHus u
MHOMKaLUMW, CBETOAMOL KaHana, Ha KoTopoM 3agaHbl oyHkumna AHP1 ¢ BCCH, nnn dyHKums
koHTpona CCH, unn dyHkumsa koHTpona CIY BeigaeT B TedeHne 10 ¢ nHaukauuo 3agaHHOW
Ha 3TOM kKaHane QYHKUMM — OBOMHOW 3efeHbln Npobrieck, KpacHO-3erneHbl npobneck,
3eeHOo-KpacHbI NPo6reck COOTBETCTBEHHO (€CMM KaHan B AaHHbI MOMEHT He HaxoauTcs B
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COCTOSIHUM 3axBaTa unu oTpaboTkn ycTaBku YacToThl). [pn 3agaHumn pyHkuun AYP nnn YAIB
NHAMKaUUWN BbINONHAEMON (DYHKUMW HET. YCrnoBusa 3agaHna yHKUMM yCTaBkamMu U MHAMKaUMS
cBeToAMOda KaHana, B 3aBMCMMOCTM OT 3aJaHHOW Ha KaHane QYHKUuW, npuBedeHbl B

Tabnuue 5.

Tabnuua 5 - TpeboBaHUA K 3HAYEHNAM YCTABOK U MHAMKALMSA BbINOAHAEMON OYHKLNN

YcTaBka MHomkauus 3agaHHOW doyHKUUK
Beinontsemas CBETOaMOA0M KaHana (1y, 2,3)
PyHKUMA 4YacTOTbl | BPEMEHWN | CKOPOCTU Ha NaHenu ynpasneHuns
A4YP fc £ fB tc#0 L=0,00 Het
YATIB fc > fB tc#0 L=0,00 | Het
AYP1 c BCCH fc <fB | tc20,2¢C L>0 [1BoriHOM 3eneHbIn npobneck
yeTblpexabl B TedeHue 10 ¢ nocne
BKITIOYEHUSA unn HaxkaTtus kHonkn CBP
KoHTpons CCH fc =fB | tc=20,1c L>0 KpacHo-3eneHbi npobneck
yeTblpexabl B TedyeHune 10 ¢ nocne
BKIHOYEHMA U HaxkaTtna kHonkn CBP
KoHTtponb CINY fc >fB | tc=20,1¢c L>0 3eneHo-kpacHbIn npobneck
yeTblpexabl B TedeHne 10 ¢ nocne
BKITIOYEHUSA unn HaxkaTtus kHonkn CBP

MpumeyvaHus

1 YctaBkM no 4actote 3agatoTca B U, MO BpeMeHu - cekyHaax, Mno CKOpOCTU
CHWXeHuns/nosbllweHnsa YacTtoTbl — u/c. Hynesasa yctaBka no ckopoctu (L=0,00) 6rnokupyet
3agaHune dyHkumn kaHana A4P1 ¢ BCCY, CCY, CIM4

2 BHUMAHME: Ha He3apencTBOBaHHOM KaHane pene HeobxoaMmo 3apaTtb OOy
PyHKLMIO CO 3HAYEeHUSAIMU YCTaBOK B AMana3oHax, yKkasdaHHbIXx B 1.2.1 HacTosiwero PJ.
PekomeHgyeTcs 3agaBaTb 3HayeHUs yCTaBOK, KOTOpble He MpPUBOAAT K cpabaTbiBaHUIO
BbIXOOHbIX pene KaHana.

1.5.2. TpuHUMN ynpaBneHns n nHankaumm pene

Pa3smelleHne anemMeHTOB ynpaBrieHUs U WHOMKaUUW Ha naHenu pene npuBedeHbl Ha
pucyHke A.5.

3agaHvne NOCTOSHHOIO UM MMMYNbCHOTO pexuma paboTbl BbIXOAHbIX pene kaHanos (1,
2, 3), NpocMOTp, 3adaHve W pefdakTMpoBaHWE YCTaBOK 4acTOTbl, BPEMEHUW WU CKOPOCTU
OCYLLECTBNAETCA 3reMeHTaMu ynpaBrieHUs, PacrnofIOXXeHHbIMWU Ha naHenu ynpasneHus wu
MHOMKauun perne.

[MaHenb ynpaBneHus n nHaukaumMm HaxoguTcs nog nNpo3payvyHon CbeMHOW KpbiwKon. [Mpu
CHATOW KPbILKE KHOMKMN «1», «2», «3» ANna npocMoTpa YCTaBOK, KHOMKN «>», «+», CBP gnsa
3afaHua yCTaBOK U pexumma paboTbl pene OTKPbITbl Afs OOCTyna K HUM nepcoHany,
nmeroemMy Ha 3T1o nNpaso. CbeMHas KpblLKa UMeeT MecTo 4518 NoMbrupoBaHus.

KHonkn «1», «2», «3» npegHasHadeHbl AN NpPOCMOTpa Ha Aucnree wnu 3agaHus
YyCTaBOK 4acTOTbl, BPEMEHW UK CKOPOCTU Tpex He3aBUcUMbIX kaHanos (1, 2, 3,
COOTBETCTBEHHO).

KHonkn «>», «+», CBP npegHasHayeHbl ANs 3agaHna U peaakTMpOBaHWSA YCTaBOK
4acTOTbl, BPEMEHUN U CKOPOCTU KaXJ0oro KaHana, 3ajaHus pexunma BbINoSIHEHUS YCTaBOK perne
(MMNYNbCHOMO UM HENPEPBLIBHOIO).

KHonka CBP Takxe cnyxut ons ycTaHOBKW perie B UCXOOHOEe COCTosiHWE (nmepeBsof pene
B pabounin pexum).

B ncnonHennn YPY-3M-C-02 ons 3agaHusa yCTaBOK HYXXHUX 3HAYEHUN KOHTPOITMPYEMBbIX
HanpsxeHun Ha Bxoaax «F1», «F2» npegHasHaveHbl nepekntovaTenn «F1», «F2».

Mpn pabote pene pgucnner naHenu ynpaeneHus W uHAWKaumm obecneyvBaeT
NHOMKaLMIO TeKyLen KOHTPONMPYEMOM YacToTbl U 3a4aHHOIO pexunma BbINOSTHEHUSA YCTaBOK.
Pexum BbINONMHEHUA YCTaBOK 3ajaeTCA OQHOBPEMEHHO AN BCeX TPeX KaHanoB pene.
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1.5.3. ucnnen naHenu ynpasreHUs N NHOuKaumm
HasHayeHne nHomumpyemMblx 3HaKOB Ha gucnnee nNpMBeaeHo Ha PUCYHKe 3.

||_| HREEN
L L L

Y2 fal fel f

1,2,4,6 -uundpoBoe 3HaA4YEHNE YaCTOThbl NN BPEMEHU
3 - NPU3HAK YacTOoTbl, NPU 3TOM:
- Ha mecTtax 1, 2 — pecaTtkn n eauHnubl u;
- Ha mecTax 4, 6 — gecatble u cotble gonu U,
5 - NPU3HaK ycTaBKM MO BpeMeHWU, Npu 3TOM:
- Ha MecTax 1, 2, 4 — COTHU, AECATKA N eANHNLbI CEKYHL,;
- Ha mecTe 6 — gecAaTble 40NN CEKYHAbI.
7 - NPU3HaK MMMNYILCHOro pexnma paboTbl pene
YcTaBka no CKOpocTu:
1 - cumBON Npu3Haka ycTaBKku ckopocTu "L";
2, 4 - pecatkm u eguHnubl Mu/c;
6 - pecaTtble gonu Nu/c.

PucyHok 3 - HasHayeHune 3HakoB Ha gucnnee

Mpn wvHOMKaAUUM yCTaBOK Y4acTOTbl, BPEMEHU, CKOPOCTWM OAWH U3 pa3psaoB
nHONUMPYyeMon BenuuuHbl muraeT. Murawowaa uudpa os3HadaeT, YTO Ha 3TOM paspsage
HaxoaMTCa Mapkep, U uudpy I9TOro paspsga MOXHO KOPPEeKTUpoBaTb AN WU3MEHEeHUs
BENUYMNHBbI YyCTaBkn. CHATUE mMapkepa (MUraHnsa) NPoONCXoauT TOSbKO NPU MHOMKALMW TeKyLLen
KOHTPOSIMPYEMOM YacTOThI.

1.5.4. TlpocmoTp ycTaBoK

Ona pene ob6sA3aTefnibHbIM YCNOBMEM MNPOCMOTPa W 3aAaHUA YCTaBOK, 3afaHus
pexxuma paboTbl BbIXOAHbLIX pene SABMAETCA HanMune OnepaTUBHOrO HanpsiKeHust U
HanpsiXkeHUsi KOHTPOJNMPYEMOMN CeTM.

MpocmoTp ycTaBOK He BNUAET Ha BbINOSIHEHME KaHanamMu 3aAaHHbIX (PyHKUUN, T.€.
npy MPOCMOTPE YCTaBOK BCE YCTaBKM 4acTOTbl, BPEeMEHW, CKOpPOCTU, 3afaHHble paHee,
oTpabaTtbiBalOTCA KaXKabiM KaHarnom.

[Mepexon B pexum nNpocMoTpa YCTaBOK MPOUCXOOUT NPU KPaTKOBPEMEHHOM HaXaTuu
OAHOM M3 KHOMOK «1», «2» unn «3», NpyM 3TOM CBETOAMOAHAS MHAMKAUUA COCTOSIHUSA BCEX
Tpex kaHanoB BoKMpyeTca 1 NepexoauT B COCTOSIHME MHAMKALMM NPOCMOTPa YyCTaBOK OOHOroO
BbIOpaHHOro kaHana.

Mo nepBOMYy HaXaTUIO KHOMKM KaHana Ha gucnnen BMEeCTO WHOMKaAUMW 3HavYeHUs
KOHTPONIMPYEMOM  TeKywlen 4acToTbl  BbIBOOUTCA  3Ha4YeHMe YCTaBKM  4acToTbl
cpabartbiBaHuA kaHana 1, 2 unn 3 (HoMep KaHana CoOTBETCTBYEeT HOMEPY HaXaTon KHOMKM).
Mpun aTOM cBeTOoAMOA BbLIOPAHHOrO KaHana CBETUTCH KPACHbIM LiBETOM.

BTopoe HaxaTtue 9TOM e KHOMKW BbIBOOUT Ha AUCMNEN 3HaAYEHMe YCTaBKU BpeMeHMU
cpabaTtbiBaHUA JaHHOro kaHana. [1lpyM 3TOM COOTBETCTBYHOLMI AAaHHOMY KaHany cBeToaunon
CBETUTCH 3eNIeHbIM LUBEeTOM.

TpeTbe HaxaTue 3TOW XXe KHOMKM BbIBOOUT Ha OUCMNEN 3HaYeHUe YCTaBKU 4YacToThbl
perynupyemMoro Bo3BpaTta [AaHHOro KaHamna, npyv 9TOM COOTBETCTBYIOLNA AAaHHOMY KaHany
CBETOANOA MUTaeT KPacHbIM LiBETOM.

YeTBepTOEe HaxaTue 3TOM Xe KHOMKM BbIBOOUT Ha OUCNfend 3HavYeHue YCTaBKU
BpeMeHM BoO3BpaTa AaHHOro KaHana, npu 3TOM COOTBETCTBYHOLMK CBETOAMOL KaHana
MUraeT 3e5IeHbIM LBETOM.
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MAaToe HaxaTune 3TOW Xe KHOMKM BbIBOAUT Ha AUCNIEN 3HaYeHUe YCTaBKU CKOPOCTMH,
npu 9TOM COOTBETCTBYIOLIMN [aHHOMY KaHarny CBEeTOAMOL YYalleHHO MuraeT KpaCHbIM
LBETOM.

LlecTtoe HaxaTue OTOM K€ KHOMKWM BbIBOOUT Ha JAuUCnfen 3HayeHue YacToTbl
KOHTPOJIMPYeMOM CeTU, a CBEeTOAMOAHAA WHAMKauuA OToOpaxaeT Tekyliee COCTOsHUue
kaHanoB. Ecnun kaHan B faHHbIA MOMEHT HE HaXOAUTCS B COCTOSIHAM 3axBaTa Unu oTpaboTku
yCTaBKM YacTOTbl, TO CBETOANOA KaHana B TedeHne npnbnuantensHo 10 ¢ BblAaeT nHANKaUmMo
3aaHHON Ha HeM (pyHKumMK (Tabnuua 5).

Mpu npocmoTpe ycTaBOK Hago MPOWTU MOSNHLINM LMK NpoOCMaTpMBaeMoro kKaHana,
T.€. BbINTU HA MHAUKALMIO 3HAYEHUSA YaCTOTbl KOHTPOJNIMPYEeMOU CeTH.

lMpepBaTb NPOCMOTP YCTaABOK KaHara MOXHO KpaTKOBPEMEHHbIM HaaTuem (BbIGopom)
KHOMKM Opyroro kaHana. Npy aToM Ha4yHeTCcs NPOCMOTP YCTABOK HOBOrO KaHana (HayuHas ¢
yCTaBKM 4acToTbl cpabaTbiBaHus). HO MpoCMOTp yCTaBOK Hago obsA3aTtenbHO 3aBeplunTb
BbIXO4OM Ha WHAMKALMIO 3HAYEHUS YaCTOTbl KOHTPONMPYEMOW CETMW.

1.5.5. 3agaHue ycTaBok

Mpn HeobXooMMOCTM W3MEHUTb 3HA4YeHMe YCTaBOK Y4acTOTbl, BPEMEHMU, CKOPOCTU
CHWKEHMSA/NMOBBLILLEHNSA YaCTOTbl, KOPPEKLMNIO 3HAYEHUN HEODXOAMMO NPOBOAMTL CO CTapLUEro
paspsga nooyepeaHo cresa Hanpaeo (anemenTsbl 1, 2, 4, 6 gucnnes).

[Ona n3MeHeHns 3HayeHus ycTaBkM HeobXOoOMMO HaaTb KHOMKY COOTBETCTBYHOLLENO
kaHana («1», «2» wunu «3»). [locnegoBaTenbHO HaXuUMasd Ha [aHHbIE KHOMKW, Kak npu
NPOCMOTPE 3Ha4YeHW YCTaBOK, HEOOXOOUMMO OCTaHOBUTLCA Ha TOW YCTaBKe, 3HavyeHue
KOTOopon TpebyeT KoppeKkuun.

Mocne BbiBoga Ha aucnnen TpebyemMon yCTaBKkM KPaTKOBPEMEHHBbIM HaXaTMem KHOMKK
«>» yCcTaHoBUTE Kypcop (muratowas umdpa) Ha umdpe paspsga, 3HadeHne KOToporo Hago
nameHnTb. lepemelyeHne Kypcopa MpOUCXOAUT NPU KaXAOM HaXaTuM KHOMKW «>» criesBa
HanpaBoO B CTOPOHY MMafLlnX pa3psaoB 4O nocrneaHen undpbl (dnemMeHT 6 akpaHa aucnnes),
a 3aTteM nepexoauT Ha cTaplumin paspsag (anemMeHT 1 akpaHa gucnnes).

[Mocne ycTaHOBKM Kypcopa Ha HY)XHOM pa3spsifie KpaTKOBPEMEHHbIM HaXaTUeM KHOMKM
«+» HeobxoouMo ycTaHoBUTbL Tpebyemoe 3HayeHue OaHHOro paspsga yctaBku. MameHeHue
3HayeHus paspsga YCTaBKM MNPOUCXOAUT Ha +1 MO KaXOoOMy HaXaTu KHOMKM «+» (no
Bo3pacrawowen): 0, 1, 2,..., 9, 0. lNoaTomy, ecnu 3Ha4yeHue pa3psga HOBOW YCTaBKW MeEHbLUE
paHee 3agaHHOW, TO NocrefoBaTeNbHbIM HaXXaTUEM KHOMKM «+» HaLO AOBECTM €€ 3HayeHue
0o «9», 3atem, yepes «0», oo Tpebyemoro 3HaveHus. [locne Kaxgoro HaxaTust KHOMKU «+»
HeobxoauMo ybeauTbCsi B M3MEHEHUN KOPPEKTUPYEMOM Undpbl (MUraowmn paspsg), T.K.
NOCIe KaXK4oro HaXkaTus KHOMKM OToOpaykaeMoe 3Ha4YeHne BENNYMHbI YCTaBKNM aBTOMATUYECKM
3anuncbiBaeTCs B 9HEProHe3aBMCUMYIO NaMATb pene.

YcTaHOBMB TakMm 06pa3oM 3HayeHWe MepBOro CTapllero KOppekTupyemoro paspsga
yCTaBKn, HEOBXOANMMO NEePenTn KypCOpOM Ha Creaylowun U3MeHsiEMbI paspsa yCcTaBku m
NPON3BECTU KOPPEKUMIO ero 3HayeHus. [lepexogs KypCOpoM crieBa HanpaBo K Kaxgomy
N3MeHsiEMOMY paspsaay, ¥ NPOM3BOASA KOPPEKLMIO X 3HAYEHUN, ycTaHaBnNuBaeTcs Tpebyemoe
3HayeHue yCTaBKu.

NMocne pepakTMpoBaHUA MOCMeAHEN YCTaBKM KaHana HeobxoaMmo KpaTKOBPEMEHHO
HaxaTtb kHonky CBP Ha naHenu ynpasneHnsa un nHankauuu ans ukcaumm KaHanom HOBbIX
3HaYeHUMN YCTaBOK M nepeBoAda pene B paboynm pexum, npy 3TOM Ha gucnrnee
NHOMUMPYETCA 3HaYeHWe 4YacToTbl KOHTPONMMPYEMOM CeTu, a CBeToAMogHasi WHOuKauus
oTobGpaxaeT coctosHue kaHanoB 1, 2, 3. [locne 4Yero MPOCMOTPOM 3Ha4€HUW YCTaBOK
ybeanTbCcsa B NpaBUIIbHOM UX 3a4aHUN.

Ecnn nocne pepaktMpoBaHuWs yCcTaBOK dopmupyeTca curHan «HeucnpaBHOCTb»
(vnaoukaTtop BKJ1 cBeTuTCcs KpacHbiIM LBETOM) W Ha gucnnee oTtobpaxaetcsa kof
HeucrnpaBHOCTN - «9XXY», TO 3TO O3Ha4aeT, YTo ObiNo 3a4aHO HEKOPPEKTHOE 3HayYeHue
yCTaBKM NO 4YactoTe cpabaTtbiBaHMs WM BO3BpaTa OLHOrO0 M3 KaHanoB. MecTto owwnbku
yKa3blBaeTCH B KOAE HEUCNPABHOCTH, rae:

- «9» - NpU3HaK aBapunNHOro coobLLeHuns;
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- «XX» - Kof OWwunbBKM 3agaHusA yCcTaBKkM 4acTtoTbl. «01» - 3HaYeHMe yCTaBKM 4acToTbl
cpabaTbiBaHusa MeHbLie 35,00 Iy (ana ncnonHenna YPY-3M-C-02 — meHblie 19,00 ML), «02»
- 3Ha4yeHVe yCTaBKM 4YacTOTbl perynupyemoro Bo3spaTta MeHbwe 35,00 Iy (ona ncnonHeHus
YPY-3M-C-02 — meHbLue 19,00 Mu);

- «Y» - HOMep KaHana, B KOTOPOM YCTaHOBIIEHO HEKOPPEKTHOE 3HA4eHWe YCTaBKW MO
yacToTe.

[nsa cHatus curHana «HencnpaBHOCTb» HEOBXOANMMO YCTaHOBUTb KOPPEKTHOE 3HAYEHue
yCTaBKM 4acToTbl cpabaTtbiBaHMs UM BO3BpaTta, B AMana3oHe YyCTaBOK 4YacTOTbl COrnacHoO
1.2.1 HacToswero P3.

Ecnu npu pegaktmposaHum (M NPOCMOTPE) YCTAaBOK OAHOMO M3 KaHaroB HaXaTb KHOIMKY
Apyroro kKaHana, TO Ha pgucnnen 6OyaeT BbiBEOEHO 3Ha4YeHWe nNepBOW YCTaBKM BHOBb
BbIOpaHHOro KaHana - yCcTaBKun 4acToTbl cpabaTbiBaHUS.

TpeboBaHWs K 3HAYEHNSIM YCTaBOK YaCTOTbI, BPEMEHWN, CKOPOCTU AN 3a4aHnsa YHKLMMK,
BbINOSIHAEMOW KaHanamu pene, npueeaeHsl B Tabnuue 5.

1.5.6. 3agaHue pexnma BbINOSTHEHUS YCTaBOK

CyuiecTByeT iBa peXxuma BbINOMHEHNSA YCTaBOK KaHanamu pene.

[MepBbii peXxumMm — HenpepbiBHbIK. [lpn cpabaTbiBaHuMM nOOOro BbLIXOQHOIMO perne
KaHana ero KOHTaKTbl YOepXMBaKTCA B 3aMKHYTOM COCTOSAHUW OO0 MOMEHTa OTpaboTKu
yCTaBKM 4acTOTbl W BpPEMEHU perynupyemMoro BO3BpaTa [daHHOrO KaHamna, npu 3ToM
COOTBETCTBYIOLUMA KaHarny CBETOAMOL CBETUTCSA KpacHbIM LBeToM. [Mpu oTpaboTke ycTaBku
BpeMeHM BO3BpaTa COOTBETCTBYIOLUUW KaHarny CBeToAMO[ CBETUTCH 3erflieHbiM LBeTOM, a
nocne OTnyCcKaHUsl KOHTAKTOB BbIXOAHOMO perie kaHana - He CBETUTCS.

Btoponn pexum — wumMmnynbCHbIN. KoHTakTbl cpaboTaBllero BbIXOQHOMO pene
yaepxumBarTcs B CpabOTaHHOM COCTOSHWM TOSMbKO B TeyYeHue natn cekyHa. Ho ecnu B
TeYyeHne 3TUX NATK cekyHn Obina oTpaboTaHa ycTaBka BO3BpaTta Mo 4acTtOTe U BPEMEHWU, TO
KOHTaKTbl BbIXOOQHOIO perne oTnyckatTcs no oTpaboTke ycTaBku Bo3Bparta. [Npu BbINONHEHUN
nobbix ¢yHKUMIA 00 OTpaboTKM YyCTaBOK BO3BpaTta MO 4YacToTe W BpeMeHM MOBTOPHas
oTpaboTKa ycTaBOK Mo YacToTe N BpeMeHU cpabaTbiBaHMs 3abnoknposaHa.

B oTtnuume oOT HenpepbiBHOrO pexuma paboTbl, B  WUMMNYNIbCHOM  peXxunme
COOTBETCTBYHOLLME CBETOAMOAbLI NPK cpabaTbiBaHUN BbIXOOHLIX pene npoaosnKatoT CBETUTLCS
3eneHbIM LUBETOM B TeYEeHUEe BpEMEHU yaepXaHus pene B cpaboTaHHOM cocTosiHuu. locne
OTMyCKaHUS KOHTAKTOB BbIXOAHbIX pene COOTBETCTBYHOLLME CBETOAMOAbI FACHYT.

PeXxumMm BbINONMHEHUs YCTaBOK 3adaeTcs OAHOBPEMEHHO Ansl BcexX Tpex
He3aBUCUMbIX KaHanoB pene.

HenpepbIBHbIN pexnm 3agaeTca 0gHOBPEMEHHbIM HaxaTuem kHonok CBP u «+». 3atem
kHonka CBP oTnyckaeTcs, a KHoMka «+» ewe yaepXuMBaeTCca B TeYeHMe OAHOW CeKyHAabl, a
noTomMm otnyckaeTtcd. [Npn3HakoM 3a4aHHOrO HEenpepbIBHOMO pexunma sBMseTca OTCYyTCTBUE
TOYKW MHAMKALUKN 3a YeTBEPTHIM MHANLMPYEMbIM LIMPPOBLIM 3HAKOM AUCHSIES.

MMnynbCHbIN pexxum 3agjaeTcs OgHOBPEMEHHbIM HaxaTtuem kHonok CBP un «>». 3atem
kHonka CBP oTnyckaeTcs, a KHoMka «>» ele yAepXMBaeTCa B TeYeHue OOHOW CeKyHAabl, a
3ateMm oTnyckaetcs. [Npu3HakoM 3a4aHHOrO WMMMYNbCHOMO pexmnma SBMSEeTCA MOCTOSAHHas
MHOMKAUMS TOYKM 3a 4YeTBepTbiM  UMAPPOBLIM  MHOULMPYEMbIM  3HAKOM  AUCHNEs.
KpaTkoBpeMeHHO HaxaTb kHornky CBP 1 nocne oTnyckaHus KHOMKM y6eauTbCs B Hanuuium
9TOW TOYKM NP NHOMKALMW 3HAYEHNS TEKYLLIEN YaCTOThbl.

Kak npu HenpepbiBHOM, Tak U MpU MMMNYMbCHOM pPEXMMaXx BbINOSIHEHUS YCTABOK AJ1S
obecneyeHnsa ycrnoBun cpabaTbiBaHMs BbIXOAHbIX pene Heobxoaumo B ob6sa3aTenbHOM
nopsake 3agaBaTtb YCTaBKM YaCTOThbl U BPEMEHW perynmpyemoro Bo3spaTa.

1.6. Anroputmbl paboThl
1.6.1. Anroputm paboTbl nNpu BbINOMHEHUM OYHKUUK AYP
Anroputm oTpaboTKM yCTaBOK NPWU BbIMNOSHEHUN KaHanoM pene yHkumm AYP nocTtpoeH
no crnegyowemy npuHUuny: He oTpabaTbiBaeTCs anropuTM YCTaBKM BO3BpaTta BbIXOLHOMO
perne kaHana, ecnv 4o 3Toro He oTpaboTtaH anroputMm yctaskn AYP no cpabaTbiBaHWUO 3TOro
Xe perne kaHana.
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Mpn noctynneHun KoHTponupyemom 4actotel «F» B y3en ynpaBneHus oHa
CpaBHMBAEeTCA C YycCTaBkaMu 4acTtoTbl cpabaTbiBaHusa (fc) kaxgoro u3 Tpex (1, 2, 3)
He3aBUCUMMBbIX KaHamnoB.

Ecnu 3HayeHne KOHTPONMPYEMOW 4YacCTOTbl PaBHO UMW MeHblle 3aaHHOW YCTaBKu
4YacToTbl cpabaTbiBaHNA NPOUCXOANT 3axBaT YCTaBKWU: 3anycKaeTCca TanuMep YCTaBKU BPEMEHU
cpabaTtbiBaHNA COOTBETCTBYIOLEro KaHana, U Ha yane uHgukauum pene byaoeTr cBeTUTbCH
3erieHbIM LIBETOM CBETOAMO COOTBeTCTBylWero kaHana (1, 2, unu 3), HaMumpysa 3axsart
yCTaBKW.

Ecnn Bpemsi CHWXEHHOW KOHTPONMMPYEMOM 4YacTOTbl pPaBHO MM OBonblue YCTaBKu
BpemeHu cpabaTbiBaHna (tc # 0), TOT ke cBeToAMon KaHarna HadMHaeT CBETUTbCSA KpaCHbIM
LBETOM, NOCKOSbKY cpabaTtbiBaeT COOTBETCTBYIOLLEE BbIXOOQHOE pene, 3amblkasi HopMasibHO-
pa3oMkHyTble (H.P.) koHTakTbl. CpaboTaBwun KaHan nepexoamT B PeXUM OXnaaHus
NOBbILLIEHMS YACcTOTbl 40 YCTaBKM YaCTOTbl BO3BpaTa.

Ecnu Bpems CHMXEHHOM KOHTPONMPYEMOM YacTOTbl MEHbLUe YCTaBkM BpeMeHu
cpabaTtbiBaHUA pene (YacToTa 3a BpemMs yCTaBKM BpeMeHn cpabaTbiBaHWs NOBbICUIIACh Bbille
yCTaBKM 4acTOTbl cpabaTbiBaHUS), TO CBETOAMOA NepecTaeT CBETUTbCS 3erfeHbIM LBETOM, U
pene nepexoamt B WUCXOOHOE COCTOAHME TOTOBHOCTU K paboTe (OXumaaHwe CHUXEHUS
KOHTPOSIMPYEMOW YacToThl).

[Mpy NOBbILEHUN KOHTPONMPYEMOW YacTOThl 4O UMW Bbllle 3HAYEHUS] YCTaBKW 4YacTOTbl
Bo3Bpara (fB), 3anyckaetca TaMmep ycTtaBkuM BpemeHu Bo3spaTa (B # 0). CBeTogmoq kaHana
Ha4YMHaeT CBETUTbLCS 3efeHbIM LUBETOM, MHANLMPYS PeXnM 3axsaTa YacToTbl Bo3BpaTa.

Ecnn Bpemsi NOBLILEHHOW  KOHTPONMPYEMOW 4acTOTbl PaBHO WNM OOnblUe YCTaBKK
BpemMeHu Bo3BpaTa (iB), TO cBedeHue cBeTOAMOAdA, COOTBETCTBYIOLLEro AAaHHOMY KaHany,
npekpawjaeTcs, T.K. BbIXOQHOE pene BO3BpaLlaeTcs B MCXOLHOE COCTOsIHUE, pa3MblKas CBOU
KOHTaKTbl.

Ecnn BpemMsi NOBbILLEHHON KOHTPONMPYEMOW 4YacTOTbl  MEHbLUe BeNMYMHbl YCTaBKM
BpeMeHu BoO3BpaTta (KOHTponvpyemasa 4acToTa OnsTb MOHU3UNAacb HWXKe YCTaBKM 4acToThbl
BO3BpaTa), TO COOTBETCTBYHOLLEE BbIXOAHOE perfie He BO3BpalLlaeTCa B UCXOOHOE COCTOsIHUE,
OCTaBasiCb B CPAabOTAaHHOM COCTOSIHUM, OXWOAHWUA NOBbILWEHUSA YacToTbl (NpY HENPEPbIBHOM
peXume BbINOMHEHWS YCTaBOK CBETOAMOA KaHana npogosnkaeT CBETUTLCA KPaCHbIM LIBETOM).

Onarpamma paboTbl kaHana npu BbINONHEHUN yHKumMM AYP B HenpepbiBHOM pexume
BbINOJSTHEHNSA YCTaBOK NpeacTaBrieHa Ha pucyHke A.6.

B wumMnynbCHOM pexume BbINOMHEHUA YCTaBOK BbIXOAHOE pene yaepXxuBaeTcsa B
CcpaboTaHHOM COCTOSIHUM TOSMbKO B TEYEHWe MATU CEeKyHAd, M CBeToamon KaHama npu 9ToM
CBETUTCH 3ereHbIM LBEeTOM. Yepes NsaATb CEeKYH, BbIXOAHOE perne pa3MblkaeT CBOW KOHTaKTbI, U
CBETOAMOA COOTBETCTBYHLUEro kaHana nepecraeT CBeTUTbCA. Ecnv B TeyeHue aTux nAth
cekyH 6bina oTpaboTaHa yctaBka Bo3BpaTta no 4acTtoTe U BPEMEHW, TO KOHTaKTbl BbIXOAHOMO
pene oTnyckalTca No oTpaboTke ycTaBku BO3BpaTa.

1.6.2. Anroputm paboTbl npu BbiNOAHeHUM yHKuum YATB

Anroputm paboTbl kaHana pene npu BbiNonHeHUM QyHKumMM YAIB aHanormnyeH
anroputMy ero paboTbl Npu BbINOAHEHUM yHKUMM AYP, Tonbko nHamkaumsa n cpabatbiBaHne
BbIXOAHbIX pene kaHanos (1, 2, 3) OTHOCATCA K MOBbLILEHUIO KOHTPONUPYEMOW YacTOTbl A0
BEMWYMHbI YCTaBKM YacToTbl cpabaTtbiBaHus (fC), a He K MOHMXeHuto, Kak B criyqae AYP.

Ycnosnem oTpaboTkm yctaBok YactoTel YAIB sBnseTca Hanuvyne npenBapuTeNbHOro
CHUWXXEHUSI 4acTOTbl HUXE YCTaBKM 4acTOTbl BO3BpaTa. OTO UCKMoYaeT cpabaTtbiBaHue pene
npy Hanuuum ctabunbHOM 4acTOTbl paBHOM MK Bonblue YCTaBKM 4acToTbl cpabaTbiBaHMSA
YAIB, ecnn yactoTa He NoHmXanacb A0 (MM MeHblle) yCTaBku YacToTbl Bo3BpaTa YAIB
(6e3 y4yeTa ycTaBkM BpPEMEHW BO3BpaTa). TONbKO NpPU HaNMUYUU CHUWXKEHUS 4acToThbl
KOHTPOSNIMPYEMOW CETU A0 UNU HWXEe yCTaBkM YacToTbl Bo3dBpaTa (fB) HAIB, kotopasa Oynet
3aHeceHa B NamATb [OAHHOrO KaHana pene, npoudongetr otpaboTka nNpy NOBbILLEHUU
KOHTPOSIMPYEMOWM 4acToTbl [0 BENUYMHBI YCTaBKM YacToTbl cpabartbiBaHus YAIB B TeyeHue
yCTaBKM BpemMeHn cpabatbiBaHNs (3aMKHYTCS KOHTAKTbl BbIXOOQHOTO pene).

YcnoBrem OTMyCcKaHUs BbIXOAHOIO perie ABNAeTCA CHUXEHNE KOHTPONMPYeMOon 4acToTbl
00 3ajaHHOM YyCcTaBKu 4acToTbl Bo3sBpata YAIB B TeyeHue ycTaBkM BpeMeHW BO3BpaTa
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(cBeTogMoa KaHana Ha BpeMsi 3axBaTa YCTaBKM 4acTOTbl BO3BpaTta CBETUTCH 3efleHbIM
usetoMm). Ecnm Bpemsi CHMXXEHHOW KOHTPONMMPYEMOW YacTOTbl MEHbLUE BeNMYUHbBI YCTaBKM
BpeMeHu Bo3BpaTa (KOHTporMpyemMas 4actoTa OndATb MOBbICUIIACb Bblle YCTaBKW YacTOThbl
BO3BpaTa), TO COOTBETCTBYHOLLEE BbIXOAHOE perie He BO3BpalLaeTCa B UCXOOHOE COCTOsIHUE,
ocTaBasicb B cpaboOTaHHOM COCTOSIHUM, OXMAAHUS MOHWKEHUSA 4acToThbl (MpU HENpPepbIBHOM
pexume BbINOMHEHWS YCTaBOK CBETOAMOA KaHana npogosnkaeT CBETUTLCA KPaCHbIM LIBETOM).

Onarpamma paboTbl kaHana npu BbiNoNHeHUN dyHKumn YATB B HEnpepbIBHOM pexume
BbINOJSTHEHNSA YCTaBOK NpeAcTaBrieHa Ha pucyHke A.7.

B wumMnynbCHOM pexume BbINOMHEHUA YCTaBOK BbIXOAHOE pene yaepxuBaeTcs B
cpaboTaHHOM COCTOSIHUWN TOSMBbKO B TeYeHWe NATU cekyHA. Ecnn B TeuyeHne 3TUX NATU CekyHA
Gbina otpaboTaHa yctaBka BO3BpaTa Mo 4YacToTe M BPEMEHWU, TO KOHTaKTbl BbIXOOQHOMO perne
OTnycKalTcs nNo oTpaboTke ycTaBk/ BO3BparTa.

1.6.3. CoBmelleHne pyHkumm YAIB coBmecTHo ¢ yctaBkamn AYP Ha ogHOoM kaHarne

®PyHKUMA peanu3yeTca C UCMOMb30BaHWEM MNEPEKUOHOr0 KOHTaKTa BbIXOLHOrO pere

kaHana. AnroputMm paboTbl aHanormdeH paboTe npu BbINOAHEHUN QYyHKUUKM AYP B
HeNnpepbLIBHOM peXWuMe BbINOMHEHNA yCcTaBoK. [1lpyM 9TOM yCTaBKM 4acTOTbl U BpeMEHU
perynupyemoro Bo3BpaTa AOSMKHbl COOTBETCTBOBATb TpebyembiM ycTaBkam cpabaTbiBaHuWs
YAIB. MNpu cpaboTtaHHon ycTtaBke AYP 3amblkaloTCs HOPMarbHO-Pa30OMKHYTblE KOHTAaKTbl
BbIxogHoro pene. MNpu cpabaTtbiBaHmm yctaBkn YAIB - 3amblkaloTCsl HOpMaribHO-3aMKHYThIE
KOHTaKTbl.

1.6.4. Anroputm paboTbl npu BbinonHeHun gyHkuum A4P1 ¢ BCCY

OyHKLMA BNOKMPOBKU MO CKOPOCTU CHUXEHUS YacTOTbl MOXeT ObiTb 3agaHa Ha nobom
KaHane pene, BbinonHsawowem dpyHkumo AYP1 (ons kaHanos, BbinonHAwWmMX pyHkumo YATB,
anropntM 610KMPOBKMN MO CKOPOCTU HE NPeayCMOTPEH U He oTpabaTbiBaeTcs).

[ns BbinonHeHus kaHanom dyHkumn AYP1 ¢ BCCY Hapo 3agath HeHyneBoe 3HayeHue
yCTaBKMU CKOPOCTW, yCTaBKa 4acToTbl cpabaTbiBaHUS AOMKHA OblTb HWXE YCTaBKW 4acToTbl
BO3BpaTa, yCcTaBka BpeMeHu cpabaTbiBaHUsA JosmkHa ObiTb He MmeHee 0,2 C.

Anroputm AYP1 ¢ BCCH BbinonHseT 6nokupoBky cpabaTtbiBaHMsi BbIXOQHOrO pene
kaHana AYP1, ecnu CKOpPOCTb CHWXEHUSI 4YacTOTbl B KOHTPONMPYEMOW CETU K OKOHYaHWUIO
yCTaBkn BpemeHun cpabatbiBaHus (tc = 0,2 c) npeBbillaeT 3HayeHue YCTaBKM CKOPOCTW.
lMepexon B CxoQHOE COCTOSAHME - Nnocne 0TpaboToK yCTaBoK BO3BpaTa.

Ecnn CKOpOCTb CHWXEHUS YacTOTbl B KOHTPONMPYEMOMW CETU He NpeBbillaeT yCTaBKy
ckopoctn, To BCCYH He npenaTcTByeT peanu3auum anroputma cpabaTbiBaHMsS BbIXOOHOMO
perne no yctraskam AYP1 (npu oTpaboTke BbIXxogHbIM pene yctaBkm AUP1 ceeTtoamopn kaHana
CBETUTCH KpacHbIM uBeToM). [Mpn Bo3BpaTe cBeTOAMO KaHana OT MOMEeHTa 3axBaTa 4acToThl
BO3BpaTa 1 0o oTpaboTkM yCTaBKM BpeMeHu Bo3BpaTta byaeT CBETUTLCS 3eMeHbIM LIBETOM.

Onarpamma paboTbl kaHana npu BeinonHeHun dyHkummn AYP1 ¢ BCCY B HenpepbIBHOM
pexume BbINOMHEHWS YCTaBOK NpeacTasrieHa Ha pucyHke A.8.

®OyHKUMA ONOKMPOBKM MO CKOPOCTU CHWXKEHUSA 4YacToTbl MOXeT OblTb 3agaHa U
KOCBEHHbIM CNOCOOOM Ha NtoboM (OCHOBHOM) kaHarne pene, BbinonHsowem dyHkumnio AYP1
C cnonb3oBaHWeM Apyroro (BcromoraTeribHOro) kaHana (npunoxexve B HacToswero P3).

MeToguka pacyeta yctaBok CCYH n peanusaumm Ha pene KOMMNeKkCcHoro gybnvpyrouwero
pencteusa A4YP1 — AYPC npuseneHa B npunoxeHun I.

1.6.5. Anroputm paboTbl npu BbinonHeHun yHkumn YABP

Ons BbinonHeHnnss dyHkumn YABP Ha OC wucnonb3yetcs anroputm paboTbl pene,
COOTBETCTBYHOLUMI BbINONHeHWo dyHKkumnmn AYP, uTo obecneunBaeT:

— YCKOpPEHHbIN Habop Harpyskm Ha rugporeHepatopax (IT), umerowmx pesepBHYH
MOLLHOCTb;

— aBTOMaTUYeCKUN NepeBOf B reHepaTOpPHbIN PeXUM arperatos, paboTatoLlmx B pexxmme
CUHXPOHHOIO KOMMNeHcaTopa;

— aBTOMAaTMYECKUA YaCTOTHbIN NYCK pe3epBHbIX rmapoarperatoB ([A);

- oTknmoveHne A rngpoakkymynupyrowmx anektpoctaHumi (FA3C), paboTtaBwmx B
HaCOCHOM pexunme.
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1.6.6. Anroputm paboTbl npu BeinonHeHun yHkuun JAPC, AHPC n AOCH

KocBeHHbIN meTOoa uamepeHnsa CCY 3aknoyaeTcs B U3SMeEpPeHMn 4acToTbl OT 3agaHHOM
yCTaBKW 4acToTbl Nycka (paBHOM WM Bbille YCTaBOK BepxHuUx odvepenen AYP1) Ha nepBom
(OCHOBHOM) KaHane perne OO KOHEYHOW YCTaBKM 4acTOTbl Ha BTOPOM (BCMOMOraTesrlbHOM)
KaHane pene 3a 3agaHHoe Bpems cpabatbiBaHus (NpunoxeHune B).

B ocrtanbHoM anroputm paboTtbl npu BbinonHeHun dyHkumn OAPC, AYPC n AOCH
aHarormyeH anropuTtmy BbINOMNHeHUs PyHKunn AYP.

B pene npegycmoTtpeHa pyHKUMA HenocpencTBeHHOro koHtpona CCY Ha ogHowm
kaHane. Npn atom namepeHne CCH npomsBoanTCca KaHanom perie HenpepbIBHO, HO, TaK Kak
dyHKkumna CCH coBmelleHa C PyHKUMEN CHUXKEHUSA YaCTOTbl, TONMbKO NPU CHMKEHUU TEKYLLEN
4YacToTbl A0 WKW HWXKEe YCTaBKM 4acToTbl cpabaTtbiBaHWA (4acToTbl Mycka) NpOUCXOAuT
CcpaBHeHue Tekyulero 3HadeHns CCYH co 3HayeHneM ycTaBKku no CKOPOCTW.

Ecnu 3HaveHune Tekywen CCH ByaeT MeHblUe 3HaYeHNst yCTaBKM NO CKOPOCTW, TO KaHan
ByneT npogomkaTtb cpaBHeHue Tekywen CCY co 3HayeHMeM ycTaBkM NO CKOPOCTWU, MPU 3TOM
BbIXOAHOE perne KaHana He cpabatbiBaeT. Ecnn 3HadeHne Tekywen CCH GygoeTt paBHO unu
Bonblle 3Ha4YeHNSa YCTaBKM MO CKOPOCTU (B TEYEHNE BCErO BPEMEHM YCTaBKM cpabaTbiBaHNUS),
npoucxoguTt cpabaTbiBaHMe BbixogHoro perne. Ecnm Tekywas CCY B TeyeHuwe ycTaBku
BpeMeHn cpabaTbiBaHWs CTaHET MEHbLUE YCTaBKM CKOPOCTU, TO pene nepexoauT B COCTOSHUE
oxugaHusa Tekywen CCH pasHon wmnu 6onblue ycTaBKM MO CKOPOCTU, U BbIXOAHOE pene
kKaHana He cpabartbiBaeT. [Npn nocnegyowem ysenudeHnn tekywen CCH go 3HadeHunsa (mnu
Bonblue) yCcTaBKkM NO CKOPOCTU, U HannumMm ee B TeYeHne YCTaBKM BpeMeHun cpabaTtbiBaHus,
npovcxoaut cpabaTbiBaHNe BbIXOAHOMO perne kaHana.

OTnyckaHne BbLIXOAHOIO perie npouCXoauT NpU  MNPEBbLIWEHUN TeKyLWen YacToTbl
3Ha4YeHWs YCTaBKM YacTOTbl BO3BpaTa (Ha BpeMs yCTaBKu BpeMeHu Bo3BpaTa).

Onarpamma paboTbl kaHana npu BbINOSIHEHUM DYHKLMW HEMOCPEACTBEHHOrO KOHTPONSA
CCM B HeNpepbIBHOM peXxnme BbINOSHEHNSA YCTaBOK NpeacTaBreHa Ha pucyHke A.9.

1.6.7. Anroputm paboTbl Npu BbINOAHEHUM yHKUuMI YOA

BeicTpogenctesne n HadeXHOCTb pene Mo3BOMAT BbIMOMHATL MNOATOTOBKY CXEMbl
BblgeneHnss cbanaHCMpOBaHHOrO pavioHa WM ero OTAenieHMe OT  3HEeprocucTeMbl
HenocpeacTBEHHO B MeCTax pacrnonoXeHns BbiknovaTenen npucoeanHeHni nogcraHumm (6es
NPUMEHEHNSA KaHarnoB TENEOTKMOYEHNS).

Anroputm paboTbl npu  BbiNONHEHUN yHKumn YLOA COOTBETCTBYET anroputmy
BbINOMNHEHNA pyHKumn AYP.

1.6.8. Anroputm paboTbl Npy BbIMOAHEHUN OYHKLMIA 3aLLNTbI FEHEPaTOPOB

Anroputm paboTbl pene npu BbINOAHEHUUM DYHKLMI 3alUTbl reHepaTopoB (B Criyvasx
aBapUNHOro HeJONYCTUMOrO MOBbLILLEHUSA YACTOTbl) aHaNorM4yeH anroputmy paboTsl perne npu
BbINOSIHEHUN pyHKUMin YATB ¢ MUHMManbHbIMKM yCTaBKamMn BpeMEHN cpabaTbiBaHuWS.

[na orpaHMyeHns NOBbILEHWS YaCTOThbl BKITHOYEHNEM HAarpy3ku Ha KaHanax pene MoXHo
3apgaBaTb yHkumio YAIB ¢ makcumanbHbiMM ycTaBkamy yactoTbl (50 W) u BpemeHn u
perynupyembiMn yctaBkamu Bo3Bpara.

1.6.9. Anroputm paboTbl npu BbinonHeHun gyHkuun YAMNBC n AOMNY

KocBeHHbIN meToa namepeHus CIY 3akno4vaeTca B uaMepeHnn pasHoOCTU 4acToTbl OT
3alaHHOW YyCTaBKW YacCTOTbl Mycka Ha NepBoM (OCHOBHOM) KaHare perie 4O KOHEYHOW YCTaBKu
4YacToTbl HA BTOPOM (BCMOMOraTtefnbHOM) KaHane pene 3a 3agjaHHoe Bpems cpabaTtbiBaHWUSA
(npunoxeHune B).

B ocranbHOM anroputMm paboTbl nNpu BbiNonHeHun dyHkunn YAMNBC un AOMY
aHarnorvyeH anroputmy BbinonHeHnsa pyHkunm YATB.

B pene npegoycmotpeHa ¢pyHKUUA HenocpeAcTBeHHoro koHtponss CMY Ha ogHom
nodbom kaHane. MNMpn atom mnamepenne CIY npousBoanTca kaHanom pene HenpepbiBHO, HO
Tak kak dyHkuma CIIY coBmeweHa € QyHKUMEN MOBbIWEHUS YacTOTbl, TOSMbLKO MNpwu
MOBbILWEHUM TeKylleh 4acToTbl OO0 WMMAW Bbllle YCTaBKM 4YacToTbl cpabaTbiBaHUsA (4acToThl
nycka) NPONUCXOANT cpaBHeHue 3HaveHus Tekywen ClMY co 3HayeHnem ycTaBKu Mo CKOPOCTH.
Ecnn 3Hadvenne Tekywen CIMY GyaeT MeHblle 3HAYEeHUA yCcTaBKM MO CKOPOCTU, TO KaHan
OyneTt npogomkatb cpaBHeHue Tekywen CMY co 3HavyeHMeM ycTaBku MO CKOPOCTU, NPU 3TOM
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BbIXOAHOE perne KaHana He cpabatbiBaeT. Ecnn 3HadeHne Tekywen CIMY 6ygeTt paBHO unu
Bonblle 3Ha4YeHNA YCTaBKM MO CKOPOCTU (B TEYEHME BCErO BPEMEHM YCTaBKM cpabaTbiBaHUS),
npoucxoaut cpabaTtbiBaHue BbixogHoro perne. Ecnu Tekywas CIMY B TeuyeHwe ycTaBku
BpemMeHu cpabaTbiBaHWsl CTaHET MEHbLUE YCTaBKM CKOPOCTU, TO pene nepexoauTt B COCTOSHME
oxugaHunsa Tekywen CIMY pasBHon mnu 6onblue ycTaBKM MO CKOPOCTU, U BbIXOAHOE pene
kaHana He cpabartbiBaeT. [Npn nocnegyowem ysenudeHnn tekywen CIrNY go saHadeHunsa (mnu
Bonblue) yCcTaBKkM NO CKOPOCTU, U HannyMm ee B TeYeHWe yCTaBKM BpeMeHun cpabaTtbiBaHus,
npoucxoguT cpabaTtbiBaHME BbIXOAHOMO pene kaHana.

OTnyckaHne BbIXOOHOrO pene npoucxXoauT Npu MOHMXKEHUM TeKylen 4acToTbl OO Wnn
HWXXEe YCTaBKM YacTOThbl BO3BpaTa (Ha BpeMS YCTaBKM BpEMEHM BO3BpaTa).

Onarpamma paboTbl kaHana npu BbINOSHEHUM DYHKLMW HEMOCPEACTBEHHOrO KOHTPONSA
CINM4Y B HeNpepbIBHOM peXxnme BbINOMHEHNSA YCTaBOK NpeacTaBneHa Ha pucyHke A.10.

1.6.10. Anroput™m paboTbl aBTOHOMHOMO Yy3fia aBTOMAaTUYECKOro MepeKIYeHns
pene YPY-3M-C-02

Y3en aBTOMaTMYeCcKoro nepekrtoyeHns nNpu BbIMOMHEHUM MOObIX OYHKUWA KOHTPONS
4YacTOTbl OCYLLECTBIISAET KOHTPOSb HanMyus M 3HAYEHUA KOHTPOSNIMPYEMOrO HanpsiKeHust Ha
OCHOBHOM Bxofe «F1». [1pn CHWXEeHUN BENUYMHBI KOHTPONMPYEMOrO HanpshKeHNA Ha BXo4e
«F1» HWKe NOPOroBOro 3Ha4YeHusi, U ero OTCYTCTBUN, Y3er OCYLLECTBNSIET aBTOMaTU4EeCKoe
noakroyeHne Ha Bxog F cTaHOapTHOro y3na KOHTPOSIS YacTOThl HAanpsXXeHne pes3epBHOM CeTu
- Bxog «F2». [lpu BOCCTaAHOBMEHMM HaMPsHKEHUA OCHOBHOM ceTu (Bxog «F1») yaen
OCyLLeCTBNAeT aBTOMaTU4eckoe nepeknoveHne Ha Bxog F cTaHOapTHOro ysna KOHTPOns
4YacTOTbl HaNpPsKeHNS OCHOBHOM ceTu (C Bxoaa «F1»).

Hanuunem HanpsbkeHMs Ha OCHOBHOM BXOAe KOHTponupyemon cetu «F1l» cumTtaetcs
HanpsKeHne, BenuYMHa KOToporo ©Oonblue MNOpOroBOro, OTCYTCTBMEM - HanpsiKeHue,
BENUYMHA KOTOPOro MeEHbLUEe MOPOroBoro. 3HAYeHWe YCTaBKM MOPOroBOro HanpsKeHus
3apaetcsa nepekntoyarenem «F1»: 40 B unu 60 B.

Anroputm paboTbl aBTOHOMHOro y3ra Mpu MNepeKkriioYeHUn perie Ha KOHTPOIb
4acTOTbl C OCHOBHOro «F1» Ha pe3epBHbIN «F2» BXoA peanu3oBaH criegylowmm obpasom,
B COOTBETCTBMM C PUCYHKOM 1.

Mpn CHWXEHUN BESIMHMUHBLI KOHTPONMPYEMOrO HanpsKeHMsi Ha OCHOBHOM BXOo4e A0
3Ha4YeHWs1 MeHbLUEe MOPOroBOro, HO Bonblue HanpsPKeHUs BGNOKMPOBKW, B TEYEHWE BPEMEHU
OTKNIOYEHNST OT OCHOBHOro Bxoda (T1), NMPOAOIMKAETCs KOHTPOSlb 4YacTOTbl OT OCHOBHOIO
Bxoga. Ecnu B TeuyeHve BpemMeHW OTKIIIOMEHUS OT OCHOBHONO BXOZa BOCCTAHOBWUIIOCH
KOHTPOSNIMPYEMOE HanpsKeHMe OCHOBHOrO BXxoda (3HadYeHue HanpsbkeHusa ctano Gonblue
NOPOroBOro), pene ocraeTcs NOAKMHYEHHbIM K OCHOBHOMY BXOAY.

Ecnn BenuunHa KOHTPONUPYEMOrO HaMpsPKEHUs1 HAa OCHOBHOM BXO4E€ CHu3unacb OO
3Ha4YeHMs1 MEHbLUE HanpsKeHNs GrIOKMPOBKM (MM MPOM3OLLIIO NponagaHue KOHTPONIMPYEMOro
HanNpsXKeHus), B TeYeHNne BpeMEHU OTKMYEHUSs OT OCHOBHOro Bxoaa (Ti1) pene ocraeTtcs
MOAKMIOYEHHBIM K OCHOBHOMY BXoA4y, HO paboTta pene 6nokupyetcd, cbpacbiBaroTcs
cpaboTaHHble BbLIXOAHblE pene KaHanoB. Ecnn B TedeHue BpeMeHn OTKYeHus Ti
KOHTpONMpyemoe Hanps)XeHne OCHOBHOrO BXOA4a BOCCTAHOBWIOCb A0 3HaveHus OGonblue
NOpPOroBoro, TO pefie NPoAoIIKaeT ¢ 3agepkkon He Bonee 0,25 ¢ (cornacHo 1.2.7 HacTosLWwero
P3) KOHTpONb YacToTbl OT OCHOBHOIO BXOAa.

Y3en aBTOMaTU4eCcKoro nepekriioyeHus, nocre UctevyeHust BpemeHu oTtknodeHnsa (T1),
dopmupyeT auckpeTHbin curHan ABP, cbpacbiBaeT Bce cpaboTaHHble BbIXOAHbIE perne
KaHanoB, aBTOMaTUYeCK/ NnepeknodaeT PyHKUMIO KOHTPOSMA YacToTbl C OCHOBHOINO BXo4a Ha
pe3epBHbIN BXoA. Npu nepeknoveHnn yHKLUMN KOHTPOMS YacToThl K Bxogy F ctaHgapTHoro
y3na KOHTPOSS YaCTOTbl MOAKMNI0YaeTCss KOHTPONMpyeMoe HarnpshkeHne OT pe3epBHOro Bxoaa.
[Mocne nepekntoYeHnsa KaHanbl perie HauyMHalT BbIMOMAHATE OYHKUUW KOHTPOSS 4YacTOThbl OT
HanpsxeHus pesepBHOro Bxoda. CyuwiecTByeT BpeMs 3agepXkm (T3) KOHTpPONA 4acToTbl OT
HaNpPs>KeHUs1 pe3epBHOro BXoAa, B TEYEHNE ITOr0 BPEMEHWN 3a4EPXKKN pene He OCyLLecTBnseT
KOHTPOJSIb YaCTOThI.

Pene nmeet 6n0KMpoBKY, 3anpeLyaroLyto paboTy Npu CHMXKEHUN 3HAYEHUSA HaNPSKEHUS
KOHTpOSNIMpyeMon ceTn Ha Bxode F ctaHgapTHOro ysna KOHTPONS 4aCTOTbl HWXe 3aJaHHOro
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HWKHero npegena koHTponupyemon cetn F2 30 B wnn 50 B, ycrtaBka HanpshkeHus
GnokMpoBKM (3apaeTcs nepekntodatTenem «F2»). MNpu CHUXKEHUUM 3HAYEHUSA HaNPsSPKEHUs Ha
pe3epBHOM BXOAe HUXe 3afaHHOro 3HadeHust pabota pene 6noknpyetcs, cbpacbiBaloTca BCe
cpaboTaHHble BbIXOAHblE pene kaHanoB. KOHTPOMb YacToTbl OT HanNps>KeHNs pes3epBHON ceTu
BO30OHOBMNAETCA NPWU MOBLILEHUM 3HAYEHUA KOHTPONMPYEMOW CEeTU Ha pe3epBHOM BXoae
BblLLE 3a4aHHOro 3Ha4YeHns ¢ 3agepxkon He 6onee 0,25 ¢ (cornacHo 1.2.7 HacTosiwero PJ).

Anroputm paboTbl aBTOHOMHOro y3fia MpuU NepeKkrloYeHUs pere Ha KOHTPOIb
4acToTbl C pe3epBHOro «F2» Ha OCHOBHOM «F1» BXopa peann3oBaH crnegyowmm obpasom B
COOTBETCTBUN C PUCYHKOM 1.

[Mocne nosiBNEeHWsi OCHOBHOIO KOHTPOMMPYEMOro HanpsXeHns C ypoBHeM 6Gonblue
MOPOroBOro, B TEeYEHWEe BPEMEHWM OTKMNIOYEHMS OT pesepBHOro Bxoga (T2) npogosmkaeTcs
KOHTPOSb YacTOTbl OT Pe3epPBHOro BXoaa.

Ecnn, B TeyeHne BpeMEHM OTKIIHOYEHUS OT PEe3epBHOrO0 BXOAA, 3HAYEHWE HanpsiKkeHus
OCHOBHOW KOHTPONIMPYEMOMN CETW CHU3UIIOChb HMXKE MOPOroBOro 3HAYeHUs, perie ocTaeTcd
NOAKMIOYEHHBbIM K pe3EepBHOMY BXOAY.

Y3en aBTOMatMyecKkoro nepekryeHus, nocrne UcteveHus BpeMeHun oTkrodennsa (T2),
CHMMaeT anckpeTHbIn curHan ABP, cbpacbiBaeT Bce cpaboTaHHble BbIXOAHbIE pere KaHanos,
aBTOMaTUYEeCKN NepekroyaeT PYHKUUIO KOHTPOSS YacToTbl C pe3epBHOro BXoga Ha OCHOBHOM
Bxoad. [Npu nepeknioveHun (QyHKUMM KOHTPOMS 4acTtoTbl K BxoAy F craHgapTHOro yana
KOHTPOMS YacTOTbl NOAKMIOYAETCH KOHTPONMPYEMOE HanpsiXeHne OT OCHOBHOro BxoAda. lNMocne
NEepPEKNOYEeHNa KaHanbl perie HayuMHalT BbINOMAHATL (YHKUMM KOHTPOMS 4acToTbl OT

HanpsbkeHMs OoCHOBHOro Bxoga. CyuwecTByeT Bpems 3agepXku (T3) KOHTpONs 4acToTbl OT
HanpsPKeHUs OCHOBHOIO BXOAa, B TEYEHME 3TOro BPEMEHWN 3aepXKU perne He ocyLlecTBnseT
KOHTPOJSIb YaCTOThI.

[Mpy CHWXKEHUN KOHTPONMPYEMOro HanpPsXXEeHUs HUXe MOpPOoroBoro (Mnu nponagaHvn) Ha
OCHOBHOM BXxofe F1 n Hwxe 3HayeHnsa BNoKMpPOBKK - Ha pe3epBHOM Bxoae F2 paboTta pene
BGrnokupyeTcs.

BnokupoBka CcHuUMaeTca nMpu MOSBMEHMM HaA OOHOM U3  BXOAOB  3HaYeHUs
KOHTPONMPYEMOro HanpsiKEHUS:

— Ha OCHOBHOM Bxode - 6onee 3agaHHOrO MOPOroBOro HampskeHWs (onpegensieTcs
nonoxeHnem nepeknovatens «F1»);

- Ha pe3epBHOM Bxofge - 6onee 3agaHHOro HanpsbkeHus GNOKMPOBKM (onpeaenseTca
nonoXeHnem nepeknovatens «F2»).

Pene aBTOMaTudecku nepeknioyaeTcss Ha KOHTPOSib 4acToTbl MO BXOAY, rae YpOBeEHb
KOHTPONMMPYEMOro HanpsKeHns AocTaToveH ANS MpoBefeHUs KOHTPOSA C 3adepXKOW He
6onee 0,25 c (cornacHo 1.2.7 HacTosiwero P3). [pn 3TOM OCHOBHOM KaHasn MMeET NpUopuTerT.

1.7. KoMmnnekTHoCTb
1.7.1. B KOMMNEKT NOCTaBKN BXOOUT:

— perne 4acToTbl yHuduumposaHHoe YPY-3M-C -1 wr;
- "Pene yactoTbl yHudmumposaHHoe YPY-3M-C. PykoBoacTtso no

akcnnyatauuun” AAML. 656122.002 P3 -1 9K3.;
- "Pene yactoTbl yHudmumposaHHoe YPY-3M-C. NMacnopt"

AATIL. 656122.002 INC - 1 9K3,;

— OTBETHas CbeMHas 4YacTb KNeMMHUKa (4519 NogcoeANHEHUs K pene
onepaTMBHOIO M KOHTPONMPYEMOro HanpsXeHus, npuema curHana "BHewHun cbpoc”) - 1 wr.
1.7.2. Pene noctaBngeTcsa B Tape N3rotToBUTENS.

2 OKCITYATAUUA
2.1. 3kcnnyataumoHHblE OrpaHUyeHus

2.1.1. 3anpeuwjaeTca noakn4yaTtb pene K ceTn, napameTpbl KOTOPOW OTNNYaOTCS OT
napamMmeTpoB, yKa3aHHbIX B TEXHUYECKNX XapakTepuctmkax (1.2 HacTosawero PJ).
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2.1.2. 3AMNPELLUAETCA: BBOAUTL pene B 3Kcniyataumio 6e3 noaknoyYeHus
KJNleMMbIl 3a3eMJ1IeHUs1 perie K KOHTYpPY 3alMUTHOro 3a3eMieHus.

2.1.3. BHUMAHUE: 3apaHve ycTaBOK NpOU3BOAUTCA TONBbKO MNPU HanuMyuuu
OnepaTMBHOIO U KOHTPOJSIMPYEMOro HanpsikeHUst Ha perne, 3HayYeHue 4acToTbl
KOHTPONMPYEMOrO HanpsiKeHUst NPU 3TOM OOSMPKHO ObiTb B nNpegeniax 30Hbl KOHTPONMpyeMbIX
yactoT. llpn atom B o00s3aTenbHOM MOPSAKE AOMKHO ObiTb OTKIHOYEHO HanpshkeHue,
nojaBaemMoe Ha KOHTaKTbl KOHTAaKTHOW KONOAKN pene (CHATb HanpshkeHue ornpoca COCTOAHUS
KOHTaKTOB BbIXOAHbIX pene kaHanos 1, 2, 3).

3apaHue ycTaBOK Npou3BoaAMTb B criefytolen nocnenoBaTensHOCTH:

- 3ajaTb YCTaBKM 4YacTOTbl, BPEMEHW, CKOPOCTU CHUXKEHUS/MOBbILLEHNS YaCTOThI;

— 3ajaTb PeXuM BbINONHEHNS YCTABOK perne (HenpepbiBHLIA NN UMNYITbCHBIN);

- HaxaTb KHonky CBP;

— MNPOU3BECTU NMPOCMOTP 3aJaHHbIX YCTaBOK;

- HaxaTb KHonky CBP;

— nogaTtb HanpsbkKeHne Ha KOHTaKTHYK KOSIOAKY perne, TeM caMbiM pene BK4vaeTcs B
paborTy.

BHUMAHUE: Ha kaxaomMm KaHane npu 3adaHMM YCTaBKM cpabaTbiBaHuA B
obsA3aTenbHOM nopsake AofkHa ObITb 3afaHa ycTaBKa Bo3BpaTa.

Ha He3apencTBOBaHHOM KaHane B o00si3aTenbHOM nopsiake 3agaTb nOOYyLO
(PyHKLUUIO C COOTBETCTBYWOLWMMU YyCTaBKaMWu, peKoMeHAyeTCA 3ajaTb  3Ha4YeHus
yCTaBOK 4acToTbl cpabaTbiBaHUA U Bo3BpaTa B Auana3oHe oT 54,00 no 58,00 Ny (ans
NCKMoYeHUs1 cpabaTtbiBaHUS BbIXOAHOMO pene He3aaenCTBOBaHHOIO kaHana).

Ecnn  HeobxoguMmMoO NpoM3BECTM TONMbKO MNPOCMOTP YCTaBOK, HanpshkeHue ¢
KOHTaKTHOMW KOMOAKU He CHUMaeTCs.

[Mpn BbLINOMHEHUM KaHanamun pene (YHKUMN KOHTPONS CHUXEHUS/MOBLILLEHNSA YacTOThl,
KOHTPOSISi CKOPOCTU CHMXeHusa/nosblweHns Yactotel (AYP, YAMNB, CCHY, CIY) 3HayeHus
yCTaBOK BpeMeHu cpabaTbiBaHUA U BO3BpaTa AOJKHbI ObITb He meHee 0,1 c.

HyneBoe 3HayeHne ycTaBku BpeMeHu cpabaTtbiBaHMs MOXET MCMONb30BaTbCA TOMbKO Ha
BCMOMOraTesibHOM KaHare B CXeMax KOCBEHHOIO M3MePEHUS CKOPOCTU CHUXKEHUS/MOBbILLEHNS
4acToThbl.

Mpn 3agaHun Ha pene dyHkumn AYP1 ¢ BCCHY 3HavyeHue ycTaBKM BpeMeHU
cpabaTbiBaHUA AOMKHO ObITb He MeHee 0,2 ¢

2.1.4. 3AMNPEWLAETCA: noakntwo4yate pene YPY k TH npu otcyrcTtBum
3a3eMneHns BTOPUYHOM OOMOTKM TpaHcdopmaTopa.

2.2.  YKasaHusa 1 pekoMeHOaunu rno MOHTaXy W aKcnnyatauum

2.2.1. Tllepem ycrtaHoBKOW pene B akcnnyataumio ybegutecb B OTCYTCTBUMU
neekToB U MEexaHWYeCcKMxX  MNOBPEeXOEHWW, KOTOpble  MOMM  MNOSIBATLCA  Npu
TPaHCMOPTUPOBAHUN U XPAHEHUW.

[[@abapuTHble, YCTAHOBOYHbIE W MNPUCOEAUHUTENbHbLIE pa3Mepbl pere npyvBeaAeHbl Ha
pucyHke A.1.

2.2.2. MoHTax pene oomkeH NpoBoANTLCS B 06€CTOYEHHOM COCTOAHUMN.

Mocne npucoeguHeHuss npoBodoB  (onepaTUBHOE  MUTaHWe,  KOHTporvpyemoe
HanpspkeHue, curHan BHeLWHero cbpoca) nopg 3aKUMHbIE BMHTbI CbEMHOW YacTu KNeMMHMKa
(wTekepa), COEOMHUTL CbEMHYIO YaCTb KINIeMMHMKaA C OTBETHOW YacTbHO, pacnosioXXeHHON Ha
pene, n NPUBUHTUTb ABYMA BUHTaMu K pe3bboBomy chnaHuy oTBeTHOM YacTu. ChemHas
YacCTb KNEMMHMKA BXOAMUT B KOMMMEKT NOCTaBKU pene.

3anpeLlaeTcs CHUMaTb KOXYX C pefie, HaxogawWwmuxcsa B akcnnyataumnu.

2.2.3. [lpu oaKcnnyaTauum pekoMeHOyeTCAa He pexe OofHOro pasa B rog
npPon3BOaUTL OCMOTP perne.

2.2.4. C uenbl YMEHbLUEHUS BIUSHUA Ha pene rpo30BbiX M KOMMYTaLUMOHHbLIX
nepeHanpsbkeHMn (0COGeHHO NpU HaNUYMM ANUHHBIX KabenbHbIX CBA3En B Lenax NUTaHus u
HEHOPMMPOBAHHbLIX NapamMeTpax KOHTypa 3a3eMseHus), Npu aKcnnyaTaunm pene, B KOTOPbIX B
KayecTBe oOnepaTUBHOIO MUTAHUSA WUCMONb3yeTCs CeTb NepeMeHHoro Toka 4actoTbl 50 Iu,
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pekoMeHOyeTCA MnofdaBaTb OnepaTMBHOE HanpsXXeHWe Ha perie vepes pasgenurenbHbln
TpaHcdopmaTtop (Hanpumep, TpaHcopmaTtop pasgenutenbHbin OCM1-0,063-220/220).

[onyckaeTca wvcnonb3oBaTb B KayecTBe pasgenutenbHoro TpaHcdopmatop 6noka
nutaHma BY-3 mn3 komnnekTta pene vactotel PY-1, PY-2. IMpn ncnonb3oBaHuu nocnegHero,
onepaTMBHOE HanpsKeHWe noJaeTcs Ha BbiBOAblI MEPBUMYHOM OBMOTKM TpaHcgopmaTopa
~(100-127-220) B, HanpsikeHne C BbIBOAOB BTOpM4YHOM obmoTkm ~100 B nogaetcsa Ha BxoAbl
onepaTuMBHOrO NUTaHNA pene.

Bce napameTpbl pene npy 3ToM COOTBETCTBYIOT NACMOPTHLIM.

2.2.5. [lpu ncnonb3oBaHMM B Ka4eCTBE ONEpaTMBHOIO NMUTAHUA perie HanpsKeHUs
NMOCTOAHHOrO TOKa NONAPHOCTb €ro NOAKIMIYEHUS K pefne He UMeeT 3HaYeHus.

2.26. Mpu nutaHum pene OT pas3genbHbIX CceTel onepaTtuBHOrO MU
KOHTPOSIUPYEMOro HamnpsikeHUM B Ka4vyeCTBE KOHTPONMMPYEMOro HanpsXXeHUs MOXHO
ncnonb3oBaTtb Ntoboe nNuHenHoe HanpsxeHne "3sesapl” BTopnyHonm obmoTkn TH (AC nnn AB
unn CB). lNpu 3TOM pekomeHAyeTCA NpUMMEHeHue pasfaenutenbHoro TpaHcdopmaropa
ONA  nojayM KOHTPONIMPYEMOro HanpsikeHMss Ha BxoAbl pene (Hanpumep,
TpaHcdopmaTtop pasgenutenbHbin OCM1-0,063-220/220).

2.2.7. TlpM wuncrnonb3oBaHUM KOHTPOSNIMPYEMOW CETU B KayecTBe OnepaTUBHOIO
HaNpsKeHUs, HanpsikeHue KOHTPONupyemMonW CceTu nMoJdaeTcs Ha pene oT  ABYyX
He3aseMIeHHbIX (a3 BTopuyHoM obmoTkn TH, coeguHeHHoW B "3Be3ay", TpeTbsa dhasa npu
3TOM AOfKHa ObiTb 3a3emrieHa. PekomeHOyeTcs HanpshkeHue oT BTopuyHoM obmoTkum TH
nogasaTb Ha BXOAbl ONepaTUBHOIO MUTAHUA U KOHTPONMPYEMOrO HanpsKeHust pene depes
pasgenutenbHbin TpaHcgopmatop 100 B /100 B (Hanpumep, OCM1- 0,063-220/220).

2.2.8. Bo usbexaHue NoBpexaeHWUsi BHYTPEHHMX BbIXOOHbIX pene KaHamnos npu
KOMMYTaUUN TOKOB Harpy3km WM KOPOTKMX 3aMblKaHUA B MOAKITHOYMEHHbIX K HUM LensX,
Heo6Xxo4MMO NPUMEHEHNE BHELUHNX pefie-NoBTopuTenen.

2.2.9. B 3Heprocuctemax, HacCbIWEHHbIX KPYMNHLIMW  3nekTpoaBuratensamMmm
npuMeHsaeTca meTog B3anmHon 6nokmposkm mexay AYP pasHbix cekuun. lNocnegoBaTensHoe
coenHeHVe BbIXOAHbIX KOHTAKTOB ABYX pene ¢ oguMHakoBbiMy ycTaBkamun AYP, kaxaoe pene
N3 KOTOPbIX NOAKIYeHO K TH pasHbix cekunin, nckniodaet cpabaTtbiBaHme AYP npu Bbibere
apuratenbHon Harpy3ku. B 1o ke Bpema AYP gByx cekuun cpabatbiBaeT, ecnu cpaboTatoT
o6a AYP (peanusoBaHHble Ha ABYX pene YPY) B pexxume gemunta akTMBHOM MOLLHOCTW.

2.2.10. B wucnonHeHnax YPY-3M-C, YPY-3M-C-01 3HauyeHMe HWXHero npegena
Hanps>KeHUs1 KOHTPONMPYEMOWN CeTn 3afaeTca nepekroyaTenem «F» Ha naHenn ynpasreHns:
(3045) B unu (50+5) B.

B wucnonHeHun  YPY-3M-C-02  3HayeHUs  HWXKHUX  NpefenioB  HanpsikeHus
KOHTPOSNIMpYEMbIX ceTen 3agatoTca nepekntodartenamm «F1», «F2» Ha naHenu ynpaBneHus.

2.2.11. Tpn Heo6XOAMMOCTU Bbl4AYM B CXEMbl aBTOMATUKM CUrHana Hanmyus Ha
pene HanpskeHUs KOHTPONMpyemMon CeTU MOXeT Ucnonb3oBaTbecs nMobon M3 kaHanos pene
(8na pene ¢ pasgeribHbIM OrnepaTUBHBIM YU KOHTPOSTMPYEMbIM HaNps>KeHUEM).

Ha atom kaHane pene 3agaetcsa gyHkumsa AYP ¢ ycTaBkon YacToThl cpabaTbiBaHus (fc) B
AnanasoHe ot 58,50 oo 59,00 Ny ¢ yctaBkon BpeMeHu cpabaTbiBaHus (tC) B guanasoHe OT
0,2 po 5,0 c. YcTtaBka YacToThbl perynupyemMoro Bo3spara (fB) 3agaetca B gnanasoHe ot 59,50
00 59,90 'y c ycTaBKoWn BpeMeHu perynvpyemMmoro Bo3spara (tc) B ananasoHe ot 0,2 go 5,0 c.

Mpn Hanuuun HanpsXXeHUs KOHTPONUpyemou ceTu (4acToTa B KOTOPOM HEe MOXeT
Bo3pactm go 59,50 B) BbixogHOe pene [AaHHOro KaHama 3aMKHET CBOW  KOHTaKThl,
CUrHaNU3Mpya O Hanuuuu HanpsbkeHna KoHTponvpyemon cetu. [lpu  mncyesHoBeHUU
HanpsHPKEHUS KOHTPOSIMPYEMOW CETU WUIM CHWXKEHUW €ro Hwxke npenenbHOro 3HadeHus
((3045) B unu (50+5) B) BbixogHOE perne pa3oMKHET KOHTakTbl. Takum obpasom, Gyaer
KOHTPONUPOBATLCA Hannune Ha perne HanpsXXeHus KoOHTponupyemon cetn B 3oHe ot 30,0 go
59,5 (59,9) I'u.

2.2.12. [Ona oTpaboTku 3alimMTON aBapuMHOW CUTyauumn, B pesynbTaTe KOTOpPOW
NPOU3OLLUIIO CHWXEHWE YPOBHS KOHTPONMPYEMOro HarnpshkKeHUs OCHOBHOro BXxoda, B pene
YPY-3M-C-02 npegycmoTpeHa 3agep)Xka Ha OTKMAYEeHMEe OT OCHOBHOIMO BXxoda, 4To
no3BonsieT n3bexaTb HanoXeHnsa 4eNCTBUN aBapuHON U NPOTUBOABAPUNHOWN 3aLLKT.
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bbicTpogencTeme pasnuyHbiXx aBapunHbIX 3awmT coctaengeT ot 0,01 go 0,50 c. Npwm
HEKOTOPbIX BMAaX aBapUMHbIX MPOLLECCOB CHWXEHWE HanpshkeHns uaeT C ANHAMUYECKUM
CHWXeHMeM 4vacToTbl. [nsa vucknoveHna oTpaboTkm BbicTpogencTayowmx odepenen AYP no
OKOHYaHUA aBapUMHOrO npouecca W JOCTUXKEHUSI MNOPOroBOro 3HAYEHUA HanpsiKeHus
nepekniyeHns pene, pekomeHayeTcs Ha kaHanax pene 3agaBsatb dyHkumoo AYP ¢ BCCY,
NCNonb3ysa NPy 3TOM 3HAYEHUS YCTABOK CKOPOCTU, PEKOMEHAOBAHHLIE B NPUMOXeHUN B.

BO3MOXHO npuMeHeHWe pene MUHUMMArbHOrO HanpskeHus  (Hanpumep, pene
MUWHMMAnNbHOIO HanpsbkeHust ¢ onepaTtmBHbiM nutaHnem HJ1-5 ¢ guanasoHom 3agjaBaembix
yctaBok no HanpsbkeHnto ot 40 pgo 200 B), nogknoyeHHOro K OCHOBHOMY BXoAy
KOHTponiMpyemoro HanpsbkeHusa pene YPY-3M-C-02.

2.3. Mepbl 6e3onacHocTH
23.1. T[lpu pabote c pene Heobxogumo cobniogatb cregywowme Mepbl

B©esonacHocTu:

- paboTa c pene gonyckaeTcsl TONbKO NPy €ro HageXXHOM 3a3eMIIeHUN;

— MOHTa)Hble paboTbl NPOM3BOAUTL TONBLKO MPU OTKITHOYEHHOM HanpsKeHUM Ha BCeX
NpUCOeaUHUTENNbHbIX 3aXXKMMaX KOHTAKTHOWM KOMNOOKW;

- KOHTaKTHasl Korogka [OOofmkHa ObiTb 3aKkpbiTa 3allernkMBaloLWEeNcs nnacTMaccoBO
HaKnagKom.

OnacHble HanpshkeHus B pene — 100 B 1 220 B.

3 TEXHMYECKOE OBCITY>KNBAHUE

3.1. O6bem nNnaHOBOro TEXHNYECKOrO OBCNYXMBAHUSA U3NOXKEH:

- B «Pene wvactotbl yHudpuuuposaHHoe YPY-3M. MeTtoguyeckue ykasaHuUs Mo
TexHudeckoMmy obcnyxusaHuio» AAlL.656122.001 MY (noctaensitca no TpeboBaHUIO
3aKasuyuka);

- B HOpPMaTMBHOM AOKyMeHTe MuHTonaHepro YKpauHbl "TexHudeckoe obcnyxumBaHue
YHU(PMUMpPOBaHHbIX pene YyactoTbl TunoB YPY-2, YPY-3, YPY-3M" COY-H EE 35.610:2008.

3.2. Pene He TpebyeT cneuunanbHOro TexHUYeckoro o6cCcnyXmBaHus B CBA3U C
NOCTOAHHLIM aBTOMaTUYECKUM KOHTPOSIEM UCMPABHOCTH.

3.3. Tocne uameHeHUs yctaBoK B 0b6A3aTeNbHOM nopsgke HeobxoanmMo Npov3BecTy
NPOCMOTP BCEX YCTaBOK.

3.4. Pene nnombupyotca B MecTe  NIOMOMPOBOYHOM  YalKM  3aMasKom
ynnotHutenbHon Y-20A TY 38-203357-71 Ha mecTe aKcnryaTauumu.

4 TEKYLWWN PEMOHT

4.1. PeMOHT pene 3aknio4aeTca B 3aMeHe Bblleanx U3 cTposi COOPOYHbIX eauHuL
(nnaT) Ha ncnpaeHble NPeanpPUATUEM-U3TOTOBUTENEM.

4.2. Bo3MmOXHa 3aMeHa Bbllleawmnx n3 cTpos COOPOYHbIX €ANHNL, perne Ha ucnpasBHble
cbOpoYHble eauHUUbl, 3akas3aHHble Ha npeanpuATUU-U3roToBUTENE, COOTBETCTBYHOLUMU
PEMOHTHbIMK CryX6amMu IKCNNyaTUpyoLWwen opraHnsauuu.

4.3. PekomeHgoyemoe  HOpPMaTtMBHbIM  OOKYMEHTOM  MuWHTONSHepro  YKpauHbl
"TexHuyeckoe ob6cnyxmBaHne YHUMPUUUPOBAHHLIX perie 4YacTtoTbl TunoB YPY-2, YPY-3,
YPY-3M" COY-H EE 35.610:2008 konuyecTBO 3anacHbIX pene 1 nnaT K HUM:

— opHo pene YPY-3M Ha 20 akcnnyatnpyemblx pene;
- Ha 30 akcnnyatupyembix pene: ogHa nnata [WUIM1, ogHa nnata MNMNYC, ogHa nnata
MPH.
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5 MPABUIIA XPAHEHWA

5.1. Pene JOmMKHbI XpaHUTBCA B CyXMX OTaniMBaeMbIX NOMELLEHUAX Npu TemnepaType
Bo3ayxa ot nntoc 5 go nntoc 40 °C npu oTHOCUTENbHOM BnaxHocTn He 6onee 80 %. Boagyx B
NOMELLEHNN NS XPaHEHUSA He OO0SPKEH Coaep)KaTb arpecCUMBHbLIX NpuMecen (napoB, KUCIIOT,
LLienoYen), Bbi3blBaOLLMX KOPPO3UHO.

5.2. B cnyyae [nuTenbHOro XpaHeHus HeobxoauMoO NpOBOAUTb MNepuoanyeckue
OCMOTpPbI perne He pexe OAHOro pasa B rof ¢ Lenblo:
— YCTpaHeHuUs NneceHun, Kopposmm 1 T.n.;
— NpoBepkn (YHKUMOHUPOBAHUS pefie Ha TeKyllen 4YacTtoTe ceTm C MPOCMOTPOM
3a/laBaeMblX YCTABOK U peEXMMa NX BbINOJSTHEHUS.

5.3. Cpok xpaHeHusi pene, 18 wmecsueB, ucYMCNAETCA C OHA OTIPY3KM pene
notpeburento.

6 TPAHCINOPTUPOBAHWE

6.1. Ycnosus TpaHCNOPTUPOBAHUA pene B Tape:
- Temnepartypa oKkpyxatoLwero Bo3gyxa ot muHyc 50 go nntoc 50 °C;
— OTHOCUTENbHaA BNaXHOCTb Bo3ayxa o 95 % npu 30 °C;
- aTmocdepHoe aasneHue ot 84 go 107 klMa (ot 630 go 800 Mm.pT.CcT.).

6.2. Pene B ynakoBke nNpeanpuaTUsi-U3roToBUTENS TPAHCNOPTUPYHOT aBTOMOBUITbHBIM
NI XXENe3HO4OPOXKHbIM TPAHCMNOPTOM B 3aKPbITbIX TPAHCMOPTHBLIX CPEACTBaX HA PacCTOsIHME
o 1000 km, aBmaTpaHCnopTOM (B repMeTu3MpoOBaHHbIX OTCeKax CaMOfieTOB) U BOAHbLIM
TpaHCnopTOM (B TpoMax CyaoB) — Ha Ntoboe paccTosiHue.
Ycnosusa TpaHcnoptupoBaHmsa — C no FOCT 23216-78.

7 CBEOEHUWA OB YTUITN3ALIN

7.1. Tlocne oTkasa pene (He noanexawlero pPemMoHTY), a TakKe OKOHYaHWsA cpoka
cnyx0bl, ero yTunmsmpyor.

OcHOBHbIM MeTOAOM  yTunu3auum asnsietca pasbopka pene. [lpy  pasbopke
uenecoobpasHo pasgenaTb Matepuansl Ha rpynnbl. VI3 coctaBa pene noanexaT yTunusaumm
YepHble M UBETHbIE MeTansbl, NnacTtmacchl. YepHble MeTannbl Npyu yTunusauyun Heobxogmmo
pasgenaTb Ha CTanb KOHCTPYKLUMOHHYK M 3NEKTPOTEXHUYECKYHD, a LBETHble MeTanmnbl — Ha
Medb W CnraBbl HA MeOHOW OCHOBE.

YTunusaums OorkHa NpOBOAUTBCA B COOTBETCTBMM C TpebOBaHMSAMWU pernoHarnbHbIX
3aKOHOOATENbCTB.

8 ®OPMYNMPOBAHME 3AKA3A

8.1. T[lpumep 3anucu pene npu 3akase 1 B JOKYMEHTaUMW ApYroro n3genus:
"Pene yacTtoTbl yHudpmumposaHHoe YPY-3M-C TY ¥31.2-22965117-008:2007".
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NMPUNOXEHUE A
(obs3aTenbHOE)

abapuTHbIe N YCTAHOBOYHbIE pa3Mepbl, CXeMbl MOAKIYEHMS 1 AnarpaMmMbl paboThbl

pene
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1 CbemHas Kpbiluka (cTekno 47,8 -0,4 x 104,3 -0,5)

2 OcHoBaHue pene

3 Koxyx pene

4 KoHTaKkTHas Konoaka OCHOBaHUSA

5 OTBepcTUA Nog KpenexHble BUHTbI M4 0ns yCTaHOBKU perie Ha NnaHenn MoHTaxa
6 KnemMHUMK ocHOBaHus (BuUnka)

7 OTBEeTHas YacTb KnemMMHUMKa (po3eTka)

PucyHok A.1 - [abBapuTHble 1 yCTaHOBOYHbIE pa3mepbl pene
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1 MaHenb ynpaBneHus n nHamnkaumm

2 CeToamnogHbIN y3en nHavkaumm

3 Oucnnen

4 KHornku ynpasneHus

5 CbeMHas KpbiLlka (CTeKso)

6 3axBaT CHATUA CbEMHOW KPbILLIKU

7 MecTto nnombunpoBaHus

8 lNepeknoyaTtenb YCTaBOK HMXHUX 3HAYEHUN KOHTPONMpPYyeMbIX
Hanps>XeHumn

PucyHok A.5 - [aHenb ynpaBneHus n nHankaumm

F
2 J . N
fe I\ -
BBIXOHOE 4 ! i i po :
pene | ! ! i : !
KaHATA : | : Cpa6otanst H.P. kOHTaKTHI L :
' ! ! BBIXOOHOTO DEIIE KaHalla : ! ' t
t<tc ., fc <t |0 B

PucyHok A.6- [lnarpamma paboTbl KaHana npv BbiNOSIHEHUN pyHKUMN AYP
B HEMPEPbLIBHOM PeXnMe BbIMOMHEHUS YCTaBOK
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B Touke A npoBepsieTcs hakT NOHWXKEHUS YacTOThl 40 YPOBHS yCTaBku fB

PucyHok A.7- [lnarpamma paboTbl kKaHana npu BbiNnofHeHUN pyHkummn YAIB
B HEMPEPbLIBHOM peXnme BbIMOMHEHUS YCTaBOK
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BrixonHoe : Cpabotranbt H.P.
pene E KOHTAKThI
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B Touke A Tekywasa CKOPOCTb CHWXEHWUS 4acTOTbl HE MNpEBbIAET 3HaYeHUs
YCTaBKN MO CKOPOCTU CHWXEHUS 4YacToTbl, BbIXxoAHble H.P. koHTakTbl pene K3
cpaboTatoT, kaHan oTpaboTtaet no AYP.

B Touke B TekylLias CKOPOCTb CHMXEHUSA 4acTOTbl OOMbLUe 3HAYEHUS] YCTaBKM MO
CKOPOCTU CHWXEHMS1 4acToThbl, BbIxOogHOe pene kaHana K3 He cpaboTtaer,
cpabaTbiBaHue no AYP 6rokmpyeTcs.

PucyHok A.8 - [lnarpamma paboTtbl kaHana npu BbinonHeHnn doyHkummn A4P1 ¢ BCCY
B HEMPEPbLIBHOM PEXUME BbINOMHEHWS YCTaBOK
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R

Beixoanoe

pede
KaHaJIa

Cpaboransr H.P.
KOHTAaKThI Dele

v

|

-————
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tc

B TO4ke A CKOPOCTb CHWXEHUS 4acTOTbl V MeHblUe 3Ha4YeHNa 3aaHHOM YCTaBKWU MO
CKOPOCTU CHWXEHNSA YacToThbl L.

B Touke B CKOPOCTb CHWXKEHUSA YacTOThbl CTana paBHa unu 6onblue 3agaHHON YCTaBKM
MO CKOPOCTW, HaAYyMHaEeTCs OTCYET BPEMEHW (aHanm3 CKOPOCTU CHUDKEHUS YacTOThbl
NPoOLOMKaeTCHd), BPEMSA HanMyus CKOPOCTU CHWXKEHUS 4acToTbl (HE MeHblue
3Ha4yeHus YCTaBKM) MeHbLle BpemeHu cpabaTtbiBaHus (t<tc), cpabaTbiBaHue
BbIXOZHOrO pesne He nNpoucxoauT.

B Touke B CKOPOCTb CHUXEHUS YacToTbl CTana pasHa unun 6orblue 3HaYeHN YyCTaBKu
MO CKOPOCTU B TeYeHWe BcCero BpeMeHu cpabaTtbiBaHUSA, BbIXOAHOE pene KaHana
cpaborTaer.

Mocne nogbema 4acToTbl OO BenuyuHbl fliycka, Yyepe3 BpeMs paBHOE 3HAYEeHUHo
ycTaBkM tB, cpaboTaHHOe BbIXOAHOE pene KaHana oTnyckaeT

PucyHok A.9 - [lnarpamma paboTbl kaHana npu BbINONHEHUN OYHKUMN HENOCPEACTBEHHOIO
KOHTposiga CCYH B HenpepbIBHOM peXxume BbINOSTHEHUS YCTaBOK
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B Touke A CKOpOCTb MOBbILEHUS YacTOTbl V MeHbLle 3aaHHOM YCTaBKM MO CKOPOCTU
NOBbILLUEHWS YacTOThI L.

B Touke B CKOPOCTb NOBbILLEHNSA YaCTOThI CTana 6onblle unu paBHa 3agaHHON yCTaBKe
MO CKOPOCTWU, HaYMHAETCA OTCHET BPEMEHU (aHaru3 CKOPOCTM MOBbILLEHUS 4acTOTbl
NpoaomKaeTcd), BpPeMs Hanuymsg CKOPOCTU MOBbLIWEHUA YacTOTbl, MpeBblIALLEN
3Ha4yeHue yCTaBKW, MeHbLUE 3Ha4YeHUss BpemMeHu cpabatbiBaHusa (t<tc), cpabaTbiBaHue
BbIXOZHOrO pesie He NpoucxoauT.

B Touke B cKopoCTb NOBbIWEHUA 4YacTOTbl CcTana ©Oonblle MnM paBHA 3HAYEHUIO
yCTaBKM MO CKOPOCTU B TeYeHwe BCero BpemMeHu cpabaTtbiBaHusi, BbIXOOHOE pene
KaHana cpaborTaer.

[Mocne cHXeHna YacToTbl 4O BeNu4ynHbI fB, Yepes Bpems paBHOE 3HAaYeHUIO YCTaBKu tB,
cpaboTaHHOe BbIXOOHOE perne KaHana oTnyckaeT.

PucyHok A.10 - [lnarpamma paboTbl kaHana npw BbINONHEHUN OYHKLMN HENOCPEACTBEHHOIO

KOHTpona ClNY B HenpepbIBHOM peXxume BbINOSTHEHUS YCTaBOK

Tabnuua A.1 - lNepeyeHb HE3ABMCUMbIX BXOAHbIX/BbIXOAHBIX LlEenen pene npu npoBepke

CONpPoOTUBIIEHNA N30NALINN

Ne Homepa koHTakToB KOHTakTHOM Konogku (KK) u Hanpsxe-
npo- | knemmHuka (KM) pene, mexay KoTopbiMu namepsietca [AIcnonHeHue pene | H1e mera-
BEPKU COMPOTUBIIEHNE N30NALNN OmmeTpa

1 KM/6 — KM/4, KM/6 — KM/2 Bce ncnonHeHus

2  KM/8 — KM/6, KM/8 — KM/4, KM/8 — KM/2 YPY-3M-C-02

3 KM/6 — nepemkHyTble mexay cobown KoHTakTbl KK/1...12 | Bce ncnonHenuns

4  KM/4 — nepeMkHyTble Mexay cobon koHTakTbl KK/1...12 | Bce ucnonHeHus

5 KM/2 — nepemkHyTble mexgy cobon KoHTakTbl KK/1...12 | Bce ncnonHenuns

6 KM/8 — nepemkHyTble mexay cobown koHTakTbl KK/1...12 | YPY-3M-C-02 500 B

7 KK/ L — nepemkHyTble mexay cobon koHTakTbl KK/1...12 | Bce ucnonHeHus

8 KK/ L — KM/4 Bce ncnonHeHus

9 KK/ 1 —-KM/8 YPY-3M-C-02

10 KK/ L — nepeMkHyTble Mexay cobom KOHTaKTbI YPY-3M-C-02

KM/10,11,12

w
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NMPUNOXEHUE B
(cnpaBo4HoE)

MNopaknoveHne pene B cXxemMax aBTOMaTUKN

Ha pucyHkax B.1, b.2, B.3, b.4 npuBegeHbl cxembl nogkntoveHuns pene YPY-3M-C,
YPY-3M-C-01, YPY-3M-C-02 B cxemax aBTOMaTUKN, rae:

F - BXO[bl KOHTPONMPYEMOWN CETY;

Uon - BXO[bl ONEpPaTUBHOIO HaNPSXXEHUS OT CETU MOCTOSAHHOIO UM

nepemMeHHOro ToKa;

CBP - Bxogbl curHana «BHeluHuin copocy;

HU - BbIXoAbl KOHTakTOB pene «HW» (curHan «HeucnpaBHOCTbY);
K1 - BbIXO[bl KOHTAKTOB BbIXOQHOIO perie NepBoro KaHana;
K2 - BbIXO[bl KOHTAKTOB BbIXOQHOIO perie BTOpPOro kaHana;
K3 - BbIXOAbl KOHTAKTOB BbIXOAHOIO perfie TpeTbero KaHana.
Pene YPUY
KnemmHmk KnemmHana Kkonopgka
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PucyHok B.1 — Pene YPY-3M-C, YPY-3M-C-01 B cxemax C pa3gefieHHbIM
onepaTtmMBHbLIM N KOHTPOSTMPYEMbIM HaNPS>KEHNEM

Pene YPU

KneMmmHuk KnemmHan konogka
“Uon F CBP |HM K1
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PucyHok B.2 — Pene YPY-3M-C, YPY-3M-C-01 B cxemax ¢ 06beanUHEHHbIM
onepaTUBHbLIM Y KOHTPONMPYEMbBIM HaANPSKEHUEM (BbINOMHAETCS BHELUHEN
KOMMYTaLMen KOHTaKTOB KNEMMHUKA)
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Pene YPU
KneMmMHMK KnemmHan KonopgkKka
~Uon F CEP |HU K1 K2 K3
6 5| 4 3 2 1 12 11 10 9 8 7 6 5 4 3 2 1
TTTTT17T iiiiiiiiillﬁ_

Uon F CBP HU K1 K2 K3
PucyHok B.3 — Pene YPY-3M-C, YPY-3M-C-01 B cxemax c pasgerieHHbIM onepaTuBHbIM
N KOHTPONMPYEMbIM HanpshXeHneM, rae nepeknoyaroLLmMecs KOHTaKTbl BbIXOAHbIX pene
KaHanoB (BHELUHeN KOMMYyTauuen Ha KneMmMHON Konoake) obbeanHEHbl B CXeMy
BGNOKMPOBKM Yepes BbIXOAHbIE KOHTAKTbI perne «HeucnpaBHOCTbY

Pene YPY
KnemmHuuk KnemmHana konopgka
~Uon F CBP |[HMK K1 K2 K3
6 5| 4 3|2 1|12 11 10| 9 8 7 6 5 4 3 2 1
I T 1 T I 1 T ] 1
S N TtV s+ 331 !l !l 7 L
Uon F CbP HU K1 K2 K3

PucyHok B.4 — Pene YPY-3M-C, YPY-3M-C-01 B cxemax ¢ 06beanUHEHHbIM
onepaTMBHbLIM U KOHTPONUPYEMbIM HaMNps>KeHEM (BbIMOSHAETCH BHELLHEN KOMMYTaunen
KOHTaKTOB KIeMMHMKa), rae nepeknioYvatoLmnecss KOHTakTbl BbIXOAHbLIX pene KkaHanos
(BHELLHeV KoOMMyTaumMen Ha KneMMHOW Konoake) obbeauHeHbl B CXemy GrOKMPOBKY Yepes
BbIXOAHbIE KOHTaKTbl perne «HeucnpaBHOCTb»

Pene YP4Y-3M-C-02 BbINOMHAET (PYHKUMIO aBTOMATUYECKOrO MEPEKOYEHNA TOMbKO B
cxeMax aBTOMaTuMKM C pasfeneHHbIM OnepaTUBHbIM W KOHTPONMPYEMbBIMU HaMNPSKEHUSMUN

(ocHOBHbIM 1 pe3epBHbIM). [MoakntoyYeHne BHeWwHUX uenen k pene YPY-3M-C-02 npueegeHo
Ha pucyHke B.5.

Pene YPUY-3M-C-02

KnemmMmHuk KnemmHana konogka
ABP F2 |~uon| F1 | CBP|HHU 'Il) 'L(E/‘ Ki_/q
bod ol ole ol ol ofb 8 - - s J4 L
12 11 10l91 8 7(6 514 32 1112 11 10]|9 8 7|6 5 4|3 2 1
I TTTTTTTTIII LI LI LI LI TL
ABP F2 Uon F1 CBP HU K1 K2 K3
pe3epBHas OCHOBHas
ceTb ceTb

PucyHok B.5 — Pene YPY-3M-C-02 B txemax aBToOMaTuKu

MogkntoyeHne pene no cxeme, npuvBedeHHOW Ha pucyHke bB.1, aHanormyHo
NMOAKMIOYEHUIO B CXeMax aBTOMaTUKN paHee BbiNyckaeMoro ncnosnHeHus perne YPY-3M-03-01,

Ha pucyHke B.2 — ucnonHeHuto YPY-3M-03, Ha pucyHke B.3 — ucnonHenuo YPY-3M-03-02,
Ha pucyHke B.4- ucnonHenuio YPY-3M-03-03.

Ha pucyHkax B.6, B.7 npuBeaeHbl npumepbl cxembl A4YP Ha 6ase pene YPY-3M-C.
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NMPUNOXEHUE B
(cnpaBo4HoOE)

MprHUKMN 3MepeHUs CKOPOCTU U3MEHEHNSA YaCcTOTbI C Ucnosib3oBaHnem pene YPY-3M-C

(no cratbe «PelweHne npobnem kayecTBa HYacCTOTHbIX MNEPEXOAHbIX MPOLIECCOB C
NPUMEHEHNEM YCTABOK MO CKOPOCTN N3MEHEHNS YaCTOTbI»;

BuHHuuyk C.4., A.T.H., HCTUTYT Nnpobnem mMoaenupoBaHusi B 3HEpPreTuke
um. I'.E. MNMyxoea HAH YkpauHsbil;

OaHunbuyk B.H., nHxeHep, HIK "YkpaHepro";

Hexan N.D., nuxeHep, NMNAO OnektpotexHudeckun 3asog «PEJICICy,

Kues, «Onektpuyeckne cetu n cuctemol», Ne 6, 2008 r.)
1 Obwume cBepeHns

B npouecce pasButMs aBapuin Cc OonbwnMM 0edUMUNTOM aKTMBHOM MOLLHOCTU B
aHeprocucteMax (3C) BO3MOXHbI YaCTOTHblE aBapun C PE3KUMU U TNYOOKMMU CHUKEHUSAMUN
YyacToTbl. [Jns nx npeaoTBpaLLEHNS NPUMEHAIOTCA YCTPOMCTBA YaCTOTHbIX aBTOMaTuK, paboTta
KOTOPbIX B YCIOBUSX aBapuMHbIX MPOLIECCOB OMHAMMYECKOrO0 WU3MEHEHUS 4acTOTbl AOSMKHA
obecneunBaTtb MNpPOTMBOABAPUNHOE pErynMpoBaHMe 4acToTbl WM €€ BOCCTaHOBMEHME A0
ONUTENbHO JONYCTUMBIX YPOBHEN.

B HopmaTuBHbIX OOKYMEHTax U MeToaMYecKkux ykasaHusx no AYP ykasaHo, 4To npu
aedpuumte MowHOCTM okono 45 % wumelowenca Harpysku, pabota cuctem AYP no
OTKITOHEHNIO 4YAaCTOTbl He MOXeT ObiTb 3dEKTMBHON, MO3TOMY B TaKMX Criyyasx
pekoMeHayeTCca NPUMEHSTb YCTPOMCTBA LOMOSIHUTENbHOM aBTOMATMYECKOM pasrpy3ku Mo
ckopocTu cHmxeHus vactoTtbl (JAPC). B coBpeMeHHbIX yCnoBMsiX BO3MOXHbIX MOBbILUEHHBLIX
4edULMTOB MOLLUHOCTU C NYyOOKMMU CHMXEHMAMM 4vacToTbl B OC, BGonee NpvOpUTETHLIM
aBnseTca npumeHeHve yctpoucte AYP no ckopoctn cHwxeHust yactotel (AYPC), ans
YCKOPEHHOro OTKMIYEHUs cyecTBylowmnx odepegen AHUP1 No CKOPOCTU CHUXKEHMSI 4acToTbl
(CCU).

ApanTtupoBaHHas cuctema AYP-AYUYPC 6onee akoHOMUW4YHa, obecneumBaeT 60MbLUYIO
HaOEXHOCTb paboThbl, TaK KakK WUCKIOYaAET NpUMeEHeHue KommnnektoB coBmeweHHon AYPII, a
Takke obecneuvnmBaeT yaobCcTBO NpU TEXHUYECKOM IKCMfyaTaumm U Npu aHanuse aBapUnHbIX
CUTyaLM CO CHUKEHUEM HaCTOThI.

Bonblwune npeummywectea B 3TUX MPOTMBOABAPUMHBIX MeponpuaTusx obecneymBaeT
npuMmeHeHne kombuHnposaHHon AHP-AYPC ¢ ycTaBkamMn CKOPOCTU U3MEHEHUS 4YacTOThbl.

30Hbl AENCTBUS pas3nnyHbIX aBTOMATUK MPU pasHbIX 3HAYEHUAX CKOPOCTM CHUKEHUS
YacToTbl NpUBEAEHbI Ha pUcyHke B.1.

[ononHutenbHaa aBTomMatmyeckaa pasrpy3ka no CCY (OAPC) n aBTomatmnyeckas
yacTtoTHaga pasrpy3ka no CCH (AYPC) npumeHseTca B panoHax SHEProcucTeM C BO3MOXHbIM
BO3HWKHOBEHNEM AedunumToB MowHoCcTK Bonee 40 % oT noTpebneHnst (CKOPOCTb CHUKEHMS
yacTtoTbl 6onee 2 'u/c), npu koTopon cpabaTtbiBaHMe 06bl4HON AYP1 NO OTKIOHEHUIO YacTOTbl
He MOXeT BbITb 3 EKTUBHBIM M3-3a BONbLLOM CYMMapHOW BblAEPXKKN BPEMEHMN.

B npakTvke HayanbHOe 3Ha4yeHMe CKOPOCTUM CHWKEHWA 4acToTbl onpegenserca no
AeduumMTy akTUBHOW MOLLHOCTM (Npu mncxogHown vactote cetn fo = 50 u), aKBMBanNeHTHON
NOCTOSIHHOM MeXaHN4eCKon uHepumm reHepauum Tr v Harpyskm TH = 3 C.
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3aBUCUMOCTb 3HAYeHUA HadarbHOM CKOPOCTU CHUXEHUA 4YacCTOThbl

CKOPOCTU CHUXEHNA HYaCTOThbl

aKTUBHOW MOLLIHOCTU 1 MOMEHTa UHEPLNN 3HEeprocucTemMsl npuseneHa B Tabnuue B.1.
Tabnuua B.1- 3aBMCUMMOCTb 3HA4YE€HUS HayarbHOW CKOPOCTU CHWXKEHUS 4acToTbl OT

aeduunTa akTMBHON MOLLHOCTU U MOMEHTa MHEPLIMM SHEPTrOCUCTEMBI

PucyHok B.1 - 30Hbl 4ENCTBUA pasfiMyYHbIX aBTOMATUK NPU Pas3HbIX 3HAYEHUAX

oT pedmumta

Hednuunt aktnBHon mowHocTM A P, %

MomeHT 10 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 65 | 70
NHepummn, ¢
CkopocTb cHuxkeHns YactoTbl VI, u/c
8 0,49/0,7511,06|1,38|1,74|2,13|2,56 |3,04|3,57|4,16 | 4,48 |5,65| 6,41
10 0,42 /0,65 (091(1,19|1,50|1,84|2,22|2.65|3,12|3,67 |4,28|5,00| 5,83
12 0,36 |0,570,791,04|1,32|1,62|1,96|2.34|2,78|3,27 |3,85|4,51|5,30
14 0,3210,50|0.70(0,93|1,17|1,42|1,75|2.10|2,50|2,96 | 3,49 | 4,11 | 4,86

Ha cnyyan yactoTHbIX aBapun B 3Heprocucteme (3C), yctaBku CCH otctpamsatotca ot
MakCMMarnbHO BO3MOXHbIX aBapui ¢ geduumtom mowHoctn (15 - 20) % ot noTpebneHns u
Vimin = (0,5 - 0,9) lNu/c, 4TO aBNAEeTCS HMXHUM npeaenom yctasok CCH.

44




PEJIE YACTOTbIl YHNPNLMNPOBAHHOE YPY-3M-C

BepxHuM npegenoMm ycTtaBOK CKOPOCTM CHWKEHUS 4acToTbl SBNSETCA 3Ha4veHue
Vimax = (1,6 - 1,7) lu/c npu gecpmunte aktmsHon mowuHocTu (30 - 35) %.

Oednunt aktmeHon mowHoctn 6onee 40 % sBnAeTca npefenbHO AONYCTUMbIM - ANd
paboTbl AHP No OTKNOHEHWUIO YacTOThbl, HA4YanbHOW 30HOW NaBWHbI YacToTbl, a 6bonee 70 % —
HayanbHOW 30HOW fTaBUHbI HAMPsHKEeHUS.

JTioboe ycTpOMCTBO aBTOMATMKM AOIMKHO paboTaTb B CeTU B “XKAyleM” pexvve U
AencTBoBaTb TOSMbKO MO (PakKTy aBapuiHbIX MapamMeTpoB. [loaTomMy Ans asapurHOro
namepeHna CCH yctaHaBnmMBaeTcs 4YacTtoTa nycka Fnyck, npu KOTOpPOW 3anyckaeTcs
namepeHne CCH un e€ KoHTpornb ¢ 3agaHHou yctaskon V.

YacTtoTa nycka cxembl namepexHms CCH He gormkHa 6biTb 6nm3kon k 50 U, NOCKONbKY
HOPMaTMBHbIA JOMYCTUMbIA YPOBEHb perynupoBaHna 4Yactotel paBeH = 0,2 [y ot
HOMMHanbHOro ypoBHsa 50 INy. Taknm obpasom, YactoTa nycka Fnyck gomkHa ObiTb He Bbile
49,7 Ty, ¢ yyetom otcTponku Ha 0,1 'y OT HOpMaATMBHOIO OOMYCTUMOrO PEryrMpoBOYHOIO
AnanasoHa.

2 Cnocobbl N3BMEPEHNSA CKOPOCTU CHUXKEHNSA YacTOTbl U BbIBOP yCTaBOK

2.1 Cnocob HenocpeaCTBEHHOIO N3MEPEHNSA CKOPOCTM CHMXKEHMS YaCcTOTbl

[Ons mukponpoueccopHblx pene 4vactotbl (MIMPY) ¢ HenocpeACTBEHHbIM U3MepeHuem
CKOPOCTU CHWXEHWNS YacTOTbl yCTaHaBMBaeTCS:

— yCTaBKa 4acToThl nycka cxemsl namepenunsa CCH (Fnyck);

— yctaBka CCHY (Vf);

— 3ajepxkKa pene BpeMeHu (tps).

ANroputM U3MEPEHUs CKOPOCTU CHMXKEHUS YacToTbl OCHOBaH Ha MNporpamMmMHOM
namepeHnn CCH (oo natm nepuopos, T.e. Bpemsa uamepeHus 0,1 c) n BBoge pabouen
3aJepXKkn Ha Bpems yctaBku pene tps = 0,2 c. 1o 3aBepLueHUN oTcHeTa 3a4ePXKN BPpEMEHU
BbINOSIHAETCA OTKNIOYEHME Harpysku, ecnu paboyaa CCY pasHa mnu 6onblie yctaBkm CCH.
Ecnu xe paboyaa CCH Vfpab 3a Bpems yctasku pene (0,2 ¢) ctana meHbLue yctasku CCY He
MeHee 4em Ha 0,1 lu/c, To cxema namepeHna CCH BosBpallaeTcsa B UICXOQHOE COCTOsIHME, a
OTKIOYEHME Harpy3ku 6rokmpyeTcs (BbIXOAHOE perne He cpabaTtbiBaerT).

Mpumep. Ecnn yactota Fnyck = 49,7 U, ycTaBka CKOPOCTU CHWXEHUS 4acToTbl
Vf=1,2Tu/cek, t=0,1c+0,2c=0,3c, TOOTKMOYEHNE HArPy3KM NPOM3ONAET Ha

Fpab =49,70 'y — (1,2 Tu/c x 0,3 ¢c) =49,34 I'.

Ecnu xe 3HayeHue Tekywen paboyen CCHY Vfpab 3a Bpems yctaBku pene tps=0,2c
ctana meHbwe yctaBkm Vf He meHee yem Ha 0,1 lu/c (Fpab < Fnyck), To cxema namepeHuns
CCH BosBpallaeTcsi B UICXOAHOE COCTOSIHME Npu ycrosuu, YTo Fpab < Fniyck.

[MOBTOPHbIN MNYCK CXxeMbl U3MepeHus ocyulectsnsetca npu Vipab > Vf 3anyckom
3alepXXKn BpemMeHu tps .

MonHbIn Bo3BpaT cxemMbl namepeHns CCY BO3MOXEH TOMNbKO Nocne A0CTMXEHUSA YPOBHSA
paboyen 4acToThbl BbllLE YyCTaBKM 4YacToTbl Nycka Fpab > Fnyck. YcTtaBka BpemeHu No YactoTe
BO3BpaTa gomkHa O6biTb He MmeHee 0,1c.

2.2 Cnocob KOCBEHHOIO M3MEPEHUSI CKOPOCTU CHMXKEHNS YaCTOTbI

Mpu  kocBeHHOM  wu3mepeHun CCHY  wucnonb3yetca OBe  YyCTaBKM  4acTOThl
MHOrOyCTaBOYHOIO pene Unu gsa OAHOYCTaBOYHbIX pene YactoTbl. [1pu ncnonb3oBaHum pene
YPY ucnonb3yeTcs ABa KaHana OgHOro perne npv 3agaHun Ha Hux gyHkummn AYP (pene YPU
OOJTKHO BbITb B peXUMe HENPEPLIBHOIO BbIMOMHEHNSA YCTaBOK).

YcTaBka 4acToTbl Mycka M KOHEYHasa YyCTaBka 4acToTbl (MO pasHOCTM 4YacToT Angd
BblIOpaHHON yCTaBKM BpPeEMEHU), KOTOopble MoLenupytoT 3agaBaemyto CCH, Bbibupatotca ans
pasHbiX 3Ha4YeHun CCY n3 tabnuubl B.2.
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Tabnuua B.2 — PasHOoCTb Mexay 3HavyeHMeM YCTaBKUM 4acToTbl Mycka U KOHEYHOW
YyCTaBKOW YacCTOThl NPW pa3sHbiX 3Ha4YeHnsax HavdanbHon CCY

3Ha4eHne CKopoCTM CHMXeHus YactoTtbl VI, [u/c
Bpewms

3apgepxks,c | 0,7 | 08 | 09 |10 |11 12 |13 |14 |15 |16 | 1,7 | 18

tpe = 0,2 0,14 | 0,16 | 0,18 |0,20 | 0,22 | 0,24 | 0,26 | 0,28 | 0,30 | 0,32 | 0,34 | 0,36

tps = 0,3 0,210.24| 0,27 |0,30| 0,33({0,36 0,39 0,42 | 0,45|0,48 |0,51| 0,54

Bonbwwnm yctaskam CCY pomkHbl COOTBETCTBOBATb MEHbLUME YCTaBKU BPEMEHMW.
KoHeuyHas ycTtaBka 4acToTbl KOCBEHHOrO namepeHuna CCH (FKoH) onpegensieTca no pasHoOCTU
BbiBpaHHOM ycTaBku nycka cxembl Fnyck n CCY (Vf) 3a Bpems 3agepxku tps:

FkoH = Fnyck — (Vf x tps).

Ecnun 3apgaHbl: yactota Fnyck = 49,7 'y, yctaBka CCY = 1,2 l'u/c, ycTaBka BpemMeHu
tpe = 0,3 ¢, TO KOHEYHas ycTaBKka 4acTOThl

FkoH =49,7 - (1,2x0,3) =49,7 - 0,36 = 49,34 'L,

Anropntm kocBeHHoro namepeHuss CCY ocHoBbIBaeTCcs Ha NpoOrpaMMHOM U3MeEpPEeHUU
pa3HocTn YactoTbl nycka (Fnyck — Ha ocHOBHOM perie 1) n KOHe4YHOW YacToTbl (FKOH — Ha
BcnomoraTtesnibHoM pene 2), npu yctaske CCY (Vf) 3a Bpemsa 3agepxkn tps = 0,3 ¢ Ha pene 1.

Mpn 3aBeplleHnn oTcyeTa 3adepKKM BPEMEHW BbIMOSNHAETCA OTKIIOYEHWE Harpysku,
ecnu paboyasi yactoTa paBHa unu 6onblue ycTaBku FKOH.

Ecnn xe pabodas yactota 3a 0,3 ¢ ctana MeHblle ycTaBkm FKOH He MeHee 4em Ha
0,1y, To cxema m3amepeHns CCH BosBpallaeTCa B UCXOAHOE COCTOSIHME, a OTKITYEeHue
Harpysku 6nokupyeTcs.

YcTtaBka vHTepBana BpeMeHu uamepeHus (tpB) OBYX pasHbIX 4YacToT onpeaendetcd
TpeboBaHNAMM KaK HEOOXOOMMOW TOYHOCTM M3MepeHus Gonbwon HavanbHom CCH, Tak u
OTCTPOMKN OT HECUHXPOHHbIX KONebaHnn N KOPOTKMX 3aMblKaHUIN B SHEPrOCUCTEME.

Cxema coeMHeHUI BbIXOOHbIX KOHTAKTOB (@) ABYyx pene yactoThl (f1, f2) npuBeaeHa Ha
pucyHke B.2.

Mpu kocBeHHOM m3amepeHun CCH BBoauTcsa pexum Bossparta pene no CCH, ecnn 3a
Bpemsa 6onee 0,3 ¢ (tc1 = tpB) paboyasa yacTtoTa HMKe KOHeYHOM YacToTbl Fpab. < ( FkoH = f2).

MonHbIn BO3BpaT cxemMbl namepeHns CCY BO3MOXKEH TOMNbKO NOCre AOCTMXKEHUSA YPOBHSA
paboyein YacToThbl Bbille yCTaBKun YacToTbl nycka Fpab > (Fnyck = f1).
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IETTh HATHYHA CKOPOCTH CHHACHHA TacTOThL

fl + tC] f2 + tCZ
a) o & & &
1 _
fl + t f2 t+ te2
6) @ % & & Vf
1 2
fl + t f2 +te2
B) O %) &5 SRV
1 2

1, 2 — MocneOBRATEIEHOCTD cpa6 AThIB dHHA PEJIE YaACTOTHI

roe a) npu gedvunTte MOLLHOCTU, MeHbLLEeM 3agaHHoun yctasku CCY;
0) npu gedmunTe MOLLHOCTK, paBHOM ycTaBke CCY;
B) npun gedunumnTte MowHOCTK, 6onbliem yctaskun CCY;
f1 +tc1 — yctaBku cpabaTbiBaHUs no YactoTe f1 n yctaBkm BpemeHu tc1 pene 1;
f2 +tc2 — ycTtaBku cpabatbiBaHus no YactoTte f2 n yctaBkm Bpemenu tc2 pene 2

PucyHok B.2 - [NpuHumn kocseHHoro namepenna CCH n cxembl coemMHEHN BbIXOOHbIX
KOHTaKTOB ABYX perie 4acToTbl

Mpn npumeHeHun pene YPY Ha kaxgom kaHane perfie, Kpome YCTaBOK 4acToTbl U
BpemeHun cpabatbiBaHms Fnyck = f1, tci =tpB, FkoH =f2, tc2 = 0 (3apepxka no nporpamme
N3MepeHna OO0 Tpex NepuoaoB 4acTOTbl KOHTPONMpyeMowm ceTu), HeobxoouMmo 3agaBaTtb
yCTaBKu 4YacToTbl Bo3BpaTta (FB) n BpemeHu Bo3Bparta (iB):

Ans nepsoro kaHana Fe = Fnyck + 0,1 'y, t8 20,1 c;

Ans BTOporo kaHana (scnomoratensHoro) FB = FkoH + 0,05y, t8 20,1 c.

B npaktuke gns OJAPC (oTkntovarolwen oTaenbHy0 Harpysky, He 3a4eMCTBOBAHHYIO Nof
AYP1) n kombuHnposaHHon AYPC (oTkntovatowen Harpy3km ceomx odepeaen AYPL) yctaBku
CCM BbibupatoTtcs B npegenax ot 1,1 go 1,7 lu/c (ana noBbiweHus 6onee HageXHoro u
BbICTPOro 4eNCTBUS — OHU MOTYT BbITb U MEHbLUE).

Ons OAPC yctaeku yactoTbl (Fnyck), B 3aBUCMMOCTM OT gedmunTta akTMBHON MOLLHOCTM,
OOSMKHbI ObITb Bbllwe ycTtaBok vactotel AYP1 (ot 49,7 go 49,5 lu). Ana AYPC - Bbiwe
ycTaBok Yactotbl AHP1 (oT 49,7 'u) n, cTyneH4yaTo CHMXaACb B 30He ycTaBok AYP1, fOMmKHbI
npeBblaTh YCTaBKM YacToTbl cBouX ovepenen Ha (0,5-0,7) Nu.

Bbibop yctaBok CCY n BpemeHu, B 3aBUCMMOCTM OT cnocoba namepenmss CCH, gormkeH
BbINOMNHATLCA no Tabnuuam B.1, B.2.

2.3 bnoknposkn AYP 1 no CKOPOCTU CHUXKEHUS YaCTOTbI

BnokupoBkn yctponcts AHP1 no ckopoctn cHmxkeHnsa yYactoTbl (BCCYH) ncnonbayotcs
Ana npefoTtBpalleHns ux paboTbl Npy BO3MOXHOM Bblibere gsuratenbHon Harpysku. B
3aBUCUMMOCTN OT npeobnagaHna acUHXPOHHOW WM CUHXPOHHOW Harpysku MpuUCcOeauHEeHUin
yctaBkn CCH moryTt coctasnatb ot 2,3 go 5,0 'u/c npn yctaBke Bpemenn (0,2 - 0,3) c.

B npaktuke pekomeHaytoTcs yctaskm BCCH ot 2,3 go 3,0 Nu/c, ons 6nokmpoBaHus Ha
B6onee BbicokoW paboyen 4acToTe, 4YacTOTe Bbllle YCTaBKM YacToTbl cpabaTbiBaHus AYP1.
Llenb Hanuumnsa ckopocTn CHMXeHUs YacToTbl B cxeme AYP1 ncnonbayetca kak 6nokupytoLas.
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HesaBucumo ot cnocoba namepenma CCH, tekywasn vyactota cpabaTbiBaHus (f2) BCCH
onpegensieTca No BeNVYMHE CHWXKEHMS 4acToTbl 3a Bpems 3agepxku no Tabnuue B.3
(f2 = FkoH , tc2 = 0 npu kocBEeHHOM cnocobe).

Tabnuua B.3 — PasHOCTb Mexay 3HauyeHuem YCTaBKM 4acToTbl Mycka W Tekylewn
YacToTbl cpabaTbiBaHMA NpU pasHblX 3Ha4YeHUsIX HavYanbHon CCY n BpeMeHn 3aepXKu

Bpems 3Ha4yeHne CKOpOCTM CHMXeHus YacTtoTbl VI, Tu/c
3a0epXKun, ¢ 2,3 24 | 2,5 2,6 2,7 28 29| 30 3,1 3,2 | 3.3
tp = 0,2 0,46 [ 0,48 | 0,50 | 0,52 |0.54| 0,56 | 0,58 | 0,60 | 0,62 | 0,64 | 0,66
tpe = 0,3 0,69 |0,72|0,75| 0,78 {0,81|0,84 0,87 0,90 | 0,93 | 0,95 0,99

Hanpumep, npu yctaBke nycka fi= Fnyck = 49,7 Iy, yctaBke CCH Vf = 2,3 lTu/c un
ycTaBke no BpemeHnu tpe = 0,3 ¢, nonyymm, 4to Tekywiaa 4yactoTa cpabatbiBaHna BECCY
paBHa:

f2 =49,70 - 0,69 = 49,01 I'u.

Mpn kocBeHHON peanu3aumn dyHkumn BCCY ncnonbaytoTca aBa kaHana pene YPY unu
ABa OHOYCTaBOYHbIX pene 4YacToTbl (pUCyHoK B.2).

[na akoHOMWW B KayecTBe YCTaBKM Mycka wucnonb3yeTcsa pabodvas yctaBka AYP1
(ocHoBHOM KaHan), a KOHeYHasa ycTaBka BblbuMpaeTcsa no tabnuue B.3 u ycTtaHaBnmBaeTca Ha
cBoboaHOM (BcrnomoratenbHoM) kaHane pene YPY-3M.

CoeguHeHMe KOHTaKTOB KaHanoB BbIXOAHbIX pene 4actotel YPY npuBegeHo Ha
pucyHke B.3.

OCHOBHOW BCromMoraTerbHbIN
KaHan KaHan
f1+ tes fo + te

—" —o—0— 3 Ha orkmioverne

PucyHok B.3 — CoeguHeHue koHTakToB pene vyacTtoTbl YPY B pexume 5CCYH

Mpn npumeHeHun pene YPY-3M-C, kpome kocBeHHOro crnocoba Grnokuposkn AYP1 no
CKOPOCTM CHWXXEHWSA 4acToTbl, nNpefycMoTpeH Takke npsamon pexum AYP1 ¢ BCCH Ha
KakOoOM KaHane ¢ HenocpeACTBEHHbIM 3aaHNEM YCTaBKM CKOPOCTU CHUXKEHUS YacTOThbl.

Mpn 3agaHun Ha kaHane pene YPY-3M-C  dyHkummn AYP1 ¢ BCCY yctaBka BpemeHu
cpabaTbiBaHNs OOMmxHa 3agaBaTbca HadvHaa ¢ 0,2 ¢ n Bonee. 3TO BpeMs YCTaBKu yxe
BKMoyaeT B cebs BpemMs M3MepeHUst CKOPOCTU CHWXKEHUS 4acToTbl (NATb Nepuonos
KOHTPONMPYEMOWN 4acToTbl), KOTOPOE KOHCTPYKTUMBHO 3ariOXeHO B MNpOorpamMmy M3MepeHus
CKOPOCTM.

3 Cnocobbl n3mMepeHnst CKOPOCTM MOBbILLEHWSI HYaCTOTbI U BbIGOP yCTaBOK

3.1 Bbibop 3Ha4eHUs yCTaBOK MO CKOPOCTU MOBbILLEHNS YacTOThbl

ABTOMaTMKa orpaHudeHnsa nosblweHna YactoTel (AOMMY) 1 yacToTHOE aBTOMaTMYeckoe
NMOBTOPHOE BKIOYEHME MO CKOPOCTU nosbiweHnsa yactoTel (HAINBC) npumeHsaeTca B panoHax
C BO3MOXHbIM BO3HWKHOBEHWEM OOMbLUNX M3OLITKOB aKTUBHOW MOLLHOCTU, NPUBOAALLMX K
pe3koMy BO3paCTaHuM0 4acTOTbl OO YPOBHEW, He AOMNYyCTUMbIX ANA AnuTernbHoW paboThbl
TYPOWH 1 peakTopoB 3NEeKTPOCTaHLUUN.
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B npakTunke HayanbHas ckopocTb noBbiweHns YacTtoTbl (CIMY) onpegenseTca no M3bbITKy
aKTMBHOW MOLLHOCTM Npu ucxogHoun vactote cetn fo = 50 'y 1 9KBMBaNEeHTHOW MOCTOSAHHOWN
MexaHM4YeCcKon nHepuum reHepaumm tr n Harpysku tH = 3 ¢ (tabnuua B.4).

Tabnuua B.4 - 3aBucmmocTb 3HadeHuss HadanbHou CIMY oT un3bbiTka akTUBHOW
MOLLHOCTU M MOMEHTa MHEPLUUN SHEPTOCUCTEMBI

MN30bITOK akTMBHOW MoLHOCTU, A P, %

Moment 2 T 4 [ 6 | 8 10 12 [ 1416 [ 18] 20 22 [ 24 [ 26

nHepuun, ¢ CKOpOCTb MOBbLILLEHNS YacToThl, L/C
8 0,09|0,18/0,26 10,34 0,42 |0,50|0,58|0,65|0,72|0,79 | 0,86 |0,93 |0,99
10 0,08/0,15|/0,22(0,29|0,36|0,42|0,49|055|0,61|0,67|0,72 (0,78 |0,83
0,7
12 0,07/10,13/0,19(/0,25/0,310,36|0,42 10,47 0,52 |0,57|0,62|0,67 )

14 0,06 0,11 0,17 0,22 | 0,27 0,32 |0,37| 0,42 | 0,46 | 0,51 | 0,55 (0,59 (0,63

OnacHble no CINY pexumbl B O3C 1 3C MoryT Bo3HMKaTb:

- B O3C, npun otaenennn pernoHa ¢ donbwmnm 4epnumTomMm akTMBHON MOLLHOCTH;

- B OC, npu otaeneHmnn ot O3C ¢ n36bITKOM aKTUBHON MOLLIHOCTMU;

- B panoHe 3C, BblaeneHHom genctenem YA ¢ n3bbITKOM aKTUBHOWM MOLLHOCTMW.

B nepBbix ABYx crny4asx otaeneHus npu Yactote, 6nunskon k 50 4, onacHbl aBapuiHbIe
N36bITKN MoLHOCTK (> 3 %), npu KoTopon 3a nepsble 10 C NepexogHoro npouecca 4YacroTta
MOXET noBblicUTbCA 6onee Yyem Ha 0,5 M.

B cnyyae otgeneHna u3bbiTouyHOro pavioHa pgenctemem YA, onacHbl aBapuiHble
n3bbITkM MoLwHOCTN (> 8 %), Npn KoTOpoK 3a nepBble 10 C NepexogHOro npouecca YactoTa
MOXeT noBbicuTbCA ¢ yctaskn YOA (47,5 Ty) oo 50,5 M.

3.2 Cnocob HenocpeaCTBEHHOIO N3MEPEHNS CKOPOCTU MOBbLILEHNS YacCTOThl

Anroputm paboTbl NporpaMmbl HENOCPeACTBEHHOrO namepeHns ClMY ocHoBbiBaeTcs Ha
nporpammHom unamepeHun CIMY 3a 0,1 ¢, BBoge pabouyen 3agepxkm BpemerHn 0,2 ¢ — ongd
AOM4Y n (2 - 3) c nnn 6onee — gna YAMNBC.

Mo 3aBeplieHUM oOTcYeTa 3adepkknm BpeMeHu BbinonHdaeTca gencteume AOMY wnum
YAINBC, ecnn pabo4ass CKOPOCTb MOBLILIEHWUS YacTOTbl paBHa unu 6onble yctasku CIY.
Ecnu e paboyas ckopoCTb NOBbILIEHNSI YAaCTOThI CTarna 3a Bpems oTcyeTa 3a4ep>KKN MeHbLue
yctaBkn CIM4Y (He meHee 4em Ha 0,1 lu/c), To cxema unamepenuna CI1Y BosBpawiaetcsa B
ncxogHoe nonoxenue, a gencrame AOMNY nnn YATBC 6nokupyeTcs.

AOIY BbINonHsAeTCH, Kak NpaBuno, Ha ycTtaBkax YactoTbl 6onee 50 'y ¢ Bblaepxkamu
(yctaBkamn) Bpemern (0,2 - 0,3) ¢, a 4nga ycKopeHus AeNCTBUS MOXET ObiTb U 6€3 BblOEPKKM
BPEMEHWN, HO C BITOKMPOBKON OENCTBUSA NPU HECUHXPOHHbIX KONebaHnAx 4acToThbl.

YAIBC BbINnONHAETCA Ha ycTaBkax 4yacTtoTbl oT 49,2 Iy go 50 Iy ¢ Bblaepxkamm
BpemeHu oT (2 — 3) po 20 ¢, c uHTepBarioMm BpeMeHn He MeHee 3 C.

PaccmoTpum npumepbl onpegeneHns TekyLlen YacToTbl cpabaTbiBaHuS.

AOTlY: ecnuyactota Fnyck = 49,2 'y, ycraeka ClNY = 0,42 l'u/c,

t=01¢c+0,2c=0,3¢c, 10

49,20 'y + (0,42 Nuw/c x 0,3 ¢) = 49,20 + 0,126 = 49,33 'y, Fpab =49,33 .

YAIBC: ecnn yactoTa Fnyck = 49,2 Iy, yctaBka CINM4Y = 0,42 Nu/c,

t=01c+2c, 10

49,20 'y + (0,42 Nw/c x 2,1 ¢) = 49,20 + 0,882 = 50,08 'y, Fpab =50,08 Iu.

B nporpammy namepexus CINY BeegeH pexum Bosspata pene no Cl14, ecnu 3a Bpems
6onee 0,2 ¢ (5 nepnoaoB namepeHus Noc 5 nepmoaos KOHTpons) paboyas CMY ctana Huxe
yctaBku (Vf pab. < Vf ycr).

MonHbIn BO3BpaT cxemMbl namepeHns CINY Bo3MOXeEH TONbKO Nocre AOCTMXKEHUSA YPOBHSA
paboyen YacToTbl HUXE YCTaBKM YacTOTbl Nycka cxeMbl uameperus CMNY Fpab < Fniyck).
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3.3 Cnocob KOCBEHHOIro U3MepeHUst CKOPOCTU NOBLILLEHUSA YacTOThbl

lMpn kocBeHHOM un3amepeHun ClNY (Ha AByx ycTaBkax 4acTOTbl MHOIMOYCTaBOYHOIO pene
WNn OBYX OAHOYCTaBOYHbIX pefie 4acTOThbl) yCTaBKa 4acTOTbl Mycka W KOHeYHas ycTaBka
4YacToTbl (MO PA3HOCTM YACTOT ANS BbIGpaHHOW yCTaBKM BPEMEHW), MOLENUPYIOT 3agaBaeMyto
CI4, un BbIBMpaoTCA Ha pasHbix ycTaBkax 3HavyeHna CMY na tabnuupbl B.5

Tabnuua B.5 - PasHOCTb Mexay yCTaBKOM 4acTOTbl Mycka M KOHEYHOW YCTaBKOW Mpwu
pasHbIX HaYarbHbIX CKOPOCTSAX NOBbILLIEHWUS YACTOTbl

Bpewms 3Ha4eHne CKopoCTM NoBbIeHNs YacToTbl Vi, u/c
3a0epXKKu,
tpB, G 0,07/0,13(0,19|0,25|0,31|0,36 | 0,42 | 0,52 | 0,57 | 0,62 | 0,67 | 0,83
0,2 0,01 0,03|0,04|0,05|0,06|0,07|0,08|104|1,14|1,24|1,34]|1,66
0,3 0,02 | 0,04 | 0,06 | 0,08 | 0.09 | 1,08 | 1,26 156 |1,71|1,86|2.01| 2,49

Bonbwum yctaBkam CIMY [OomkHbI COOTBETCTBOBAaTb MEHbLUME YCTaBKM BPEMEHW.
KoHeuHas ycTtaBka 4acTtoTbl (FKOH) onpegenseTcs npy CyMMUPOBaHUU BbIOGpPAHHON YCTaBKM
3anycka cxembl (Fnyck) co CIY (Vf) 3a Bpems 3agepxku tpB.:

FkoH = Fniyck + (Vf x tps).

Ecnun 3agaHbl: yactota Fnyck = 49,2 'y, yctaBka ClNY = 0,36 u/c, Bpemsa 3agepxku
tpe = 0,3 ¢, TO KOHeYHas ycTaBKa 4acToThl

FkoH =49,2 + (0,36 x 0,3) = 49,2 + 1,08 = 50,28 I'L.

Cxema anroputma paboTbl nporpaMmbl KocBeHHOro nameperHnsa CIY ocHoBbiBaeTcs Ha
nporpaMMHOM M3MEPEHUM Pas3HOCTU YacToTbl nycka Fnyck — Ha OCHOBHOM pene 1 wu
KOHe4YHOM YacToTbl FKOH — Ha pene 2 (BcnomoratensHom), npu yctaBke CIY (Vf) 3a Bpems
3agepxkun — 0,3 c.

Mpn 3aBepweHnn oTcyeTa 3adepXKKM BpPEMeHU BbINOMHAETCA OTKMoYeHe, €ecnu
paboyas yactoTa paBHa unu 6onbLlue yctaBkm FKOH.

Ecnun xe paboyvasa yactota 3a 0,3 Cc cTana MeHblue ycTaBkM FKOH (HE MeHee 4YyeM Ha
0,1 lu), To cxema usamepenus ClNY BosBpallaeTcsa B UCXOAHOE COCTOsIHME, a OTKI4YeHue
BGrnokupyeTcs.

YcTaBka uvHTepBana BpeMeHUM U3MepPEeHUs [OBYX pasHbiX 4acToT onpegenseTcs
TpeboBaHuAMK, Kak HEOBXOOMMOM TOYHOCTM M3MmepeHust bonblion HadvanbHon ClY, Tak u
OTCTPOMKN OT HECUHXPOHHbIX KONebGaHN N KOPOTKMX 3aMblKaHUIN B dHEPrOCUCTEME.

Cxema coeaMHeHUI BbIXOOHbIX KOHTAKTOB (@) ABYx pene yactoThl (f1, f2) npuBeaeHa Ha
pucyHke B.4, rpe fi = Fnyck, f2 = FkoH, tci = tps, tcz2=0.
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IEMh HATHYHA CKOPOCTH CHIECHHA TaCTOTEI

fi+ tea 6H+ ten
a) @ I 7 I
1 _
G+ ty G+t
0) @ — & -,
1 2
i+ ta t+te,
B) @ e, % ppp—
1 2

1, 2 — mocHe MOBATEIBHOCTD cpa6 ATEIE AHH T Pelle TACTOTEL

a) Npu n30bITKe MOLLHOCTU, MEHbLLEM 3afaHHoM ycTaBku ClY;

6) Npn n3bbiTKe MOLHOCTK, paBHOM ycTaBke Cl1Y;

B) Npu n3bbITke MoLwHOCTH, 6onbwem yctasku CIY;

f1+ tc1 — yctaBkm cpabaTbiBaHMsA no vyactoTe f1 n ycTaBkm BpemeHu tci pene 1;
f2 + tcz2 — ycTtaBku cpabaTbiBaHUA No YacTtoTe f2 n ycraBkm BpemeHu tc2 pene 2.

PucyHok B.4 - lNpuHumn kocBeHHoro namepenunsa CINY n cxembl coegmMHEHN BbIXOLHbIX
KOHTaKTOB

Mpn koceeHHOM unamepeHun CIMY BBOaMTCA pexum Bo3BpaTa pene no CI4Y, ecnu 3a
BpeMs 6onee 0,3 ¢ paboyasi YacToTa HMUXKE KOHEYHOW YaCTOTbl:

(Fpab. < FkoR).

MonHbIn BO3BpaT cxemMbl namepeHnsa CIY Bo3MOXEH TONbKO Nocre AOCTMXKEHUSA YPOBHSA
paboyen YacToTbl HUXKE YCTaBKU YacTOTbl Nycka uamepexums Cl4:

(Fpab < Fnyck).

[nsi KOCBEHHOIro U3MEepPEHUs CKOPOCTU MOBbILLEHUS YaCcTOTbl C NMPUMEHEHNEM perne Tuna
YPY ncnonb3yetca aBa kaHana pene.

Pene YPY pomkHO ObITb B pexuMme HENpepbiBHOMO BbINOMIHEHUA yCTaBOK. Ha aByx
KaHanax 3agaetca yHkumsa YAlMB ¢ cooTBeTcTBYOWMMN yCcTaBkamun. Ha kaHanax pene YPY,
KpOMe 3ajaBaeMblX YCTABOK 4acTOTbl U BpeMeHu cpabatbiBaHus, Heobxooumo 3agaBaTtb
ycTaBkn 4vactoTbl (FB) n BpemeHu (iB) Bo3Bparta :

Ha nepBoM kaHane Fnyck =f1, tci = tps.,

FB = (Fnyck—0,05Tu), t8 20,1 c;

Ha BTOpPOM BcrnomoratenbHoMm kaHane FkoH = f2, tc = 0 (3agepxka no nporpamme

N3MepeHna 0o Tpex NepPUoLOB YacTOTbl KOHTPOSMPYEMOWN CETN),
FB =( FkoH - 0,05Ty), t8 = 0,1c.
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NMPUNOXEHWUE I
(cnpaBo4HoOE)

MeToauka pacyeTa ycTaBOK CKOPOCTU CHUXEHUS YacTOThl U peanusaumm
Ha MuKponpoueccopHom pene YPY-3M-C (YPY-3M-C-02)
KomnnekcHoro aybénupytowero aencrena A4YP1 — A4HPC
(c ucnonb3oBaHnem maTepuanoB u3 «Metogukum pacdeta U BbibOpa YCTaBOK CKOPOCTU
N3MEHEHNS YacTOoTbl B CXEMaX YaCTOTHbIX aBTOMATKK, 6NOKMPOBOK M 3awmT», BuHHnuyk C.[.,
AO.T.H., MHCcTnTyT Nnpobnem mogenupoBaHus B aHepretuke nm. I.E. Nyxosa HAH YkpauHbl)

BeeneHue

Mpn Bonblnx gedumumTax akTMBHOM MOLLHOCTU U CKOPOCTU CHMXeHUst YacToTbl (CCH)
6onee 2,2 l'uy/c penctene AYP1 (MO OTKNOHEHWIO YacTOThbl) HE MOXET BbITb 3(PPEKTUBHBIM.

Oybnupytowee pencteue AYP1 - AUYPC Ha OTKNOYEeHWEe O4HOM U TOW Xe Harpysku
no3BoOnseT:

- peanusoBaTb ynpexaatuwee oTKnoYeHne Harpyskm no CCH, go oTknoveHuna (Mnm
HeadpekTMBHOro aenctans) A4P1 No OTKNOHEHUIO YacTOTbl;

- obecneunTtb 3PEKTUBHYIO aBapunHyO pasrpysky notpebneHna no CCY B cxemax
A4YP1.

®OyHKUMOHAmNbHbIE ~ BO3MOXHOCTM U TEeXHUYeckue  XapakTepuCTUKM  OAHOro
TpexkaHanbHoro pene YPY-3M-C, YPY-3M-C-02 obecneumBatoT peanusaumio B Cxemax
NnpPOTUBOABaAPUNHON YaCTOTHOM aBTOMATUK:

a) OTKMIYEHUS] Harpy3kM Mo 3afaHHbIM YCTaBKaM OTKITOHEHUSA (CHWXKEHWUS) 4acToTbl -
dyHKkummn AYP1 (pyHKUMA Ha Nobom kaHane pene — KOHTPOsb YacToTbl AYP);

6) oTknYeHna Harpy3ku No 3agaHHbIM yctaBkam CCH - dyHkumn AYPC (dbyHKUMs Ha
nobom kaHane pene - CCY);

B) 6nokMpoBKkM (3anpeT) oTkmYeHus Harpyskum no AYP1 npu Bbibere asuraternbHOM
Harpy3ku — oyHkuma BCCY AYP1 (pyHkumnsa Ha nobom kaHane pene - A4P1 ¢ BCCY);

r) 6rnoknpoBku (3anpeT) oTknoyeHus Harpyskm no AYPC npu Bbibere asuratenbHoOW
Harpy3kn — pyHkuna BCCY AYPC (peanusyeTcs Ha noObIX OBYX KaHanax pene, yHKuuu
kaHanos — CCH);

) OTKINIOYEHUA HarpyskM KOMMekCcHbiM aybnupytowmum genctsnem AYP1 — AYPC -
dyHkuma AYP1-AYPC (peanusyeTtca Ha nwobbix OBYX KaHanax pene, (yHKUUM KaHamnoB —
CCH4, A4YP);

€) 6NOKNPOBKK (3anpeT) OTKIHYEHNS Harpy3kn KOMMNNEKCHOro AyGnupytowlero 4encTBums
AYP1 - AYPC npu Bblbere apuratenbHon Harpy3km — ¢yHkums BCCH AYP1 - AYPC
(peanuayeTtcsa Ha Tpex KaHanax pene, yHkumn kaHanos — A4P, CCYH, CCY).

Pene YPY-3M-C-02 kpome peanusaumm BbllLeNEPEYNCNEHHbIX (OYHKLNIN OCYLLECTBSET:

- KOHTPOSIb 3HAYeHWA HanpsXeHus OT TpaHcdopmaTtopoB HanpsxeHus (TH) asyx
CEeKUWUN, MOAKMNIOYEHHbIX K perie (OCHOBHas M pesepBHas), C (PyHKUMENW aBTOMaTUYECKOro
NEepPeKnoYeHNs Ha KOHTPOSib YacTOTbl OT PE3EpPBHON CEKUMW MPU OTKMOYEHUU OCHOBHOW
CeKumu;

- aBTOMaTMYeCcKoe MepekritoyeHne Ha KOHTPOSfb YacTOoTbl OT OCHOBHOW CEKUUWU Mpu
NOSIBIIEHNS HA HEWN KOHTPONMPYEMOrO HaNPsPKEHMS.

Peannsauusa BO3MOXHOCTEN pene no a), 0), B) nsnoxeHa B pasgene 1 Hactosduwero P3,
nor), 4), €) — B HaCToSALLEN MeToauKe.

1 Cxema peanusaauum Ha perne npuHuuna paboTbl KOMMMEKCHOro AybnuvpytoLiero
pencteus AYP1 — AYPC ¢ 6r10KMpOBKOKM OTKITHOYEHMS NPy Bblibere ABuratesibHON Harpysku
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1.1 Cxema peanusaauun KOMMSEKCHOrO peLlleHust OTKMOYEHUS Harpysku oyonumpyrowmm
pencrtenem AYP1 - AYPC c 6nokupoBkon npu Bbibere ABuratesibHOM Harpy3ku Ha O4HOM
pene YPY-3M-C (YPY-3M-C-02), npuBeneHa Ha pucyHke I.1.

K1 (AYP1) K2 (6a0xupoBka AYP1 - AYPC)
* 7 4 » K BbIX0oHOMY peie
9 |/_ 3 6 |/ 5 oyepenn AYP
[
K3 (AYPC)
1
AYP1 - AYPC
3 b

6e3 OJIOKUPOBKU

roe K1, K2, K3 — BbixogHble pene KaHanoB pene;

OIS BHELWWHEro coeauHeHust ykasaHbl HoMepa KOHTakToB (1 - 9) KOHTaKTHOM KOMOAOKM
perne, COOTBETCTBYWOLIME  HOPMAarbHO-PA30OMKHYTbBIM UM HOpPMaribHO-3aMKHYTbIM
KOHTaKTamM COOTBETCTBYHOLLMX BbIXOAHbIX perne KaHanos

PucyHok I'.1 — Cxema peanusauumm KOMMNNEKCHOro peLleHnNs OTKIIOYEHNA Harpysku
aybnupyowmnm gencrtemem AHP1 - A4PC ¢ 6riokmpoBkon npu Boibere aBuratenbHOn
Harpysku

MprHUMN paboTbl CXeMbl CrieayoLLnIA:

- kaHan K1 BbinonHaet dyHkumio AYP1 1 gormkeH cpaboTtaTth (3aMKHYTb KOHTaKTbl) Npwu
OOCTMXXEeHUM 3a[jaHHOM YCTaBKM OTKINOHEHUs 4acToTbl (Ha kaHane K1 perne 3agaHa yHKUMS
AYP c yctaBkamu no 4actoTe n BpemeHu cpabaTbiBaHUSA U BO3BpaTa);

- kaHan K3 BbinonHsaeT dyHkumto AYPC  un npu Hannumm CCY pasHOM unu 6onblue
3aaHHOWN yCTaBKM MO CKOPOCTU AOSMKEH cpaboTaTb (3aMKHYTb KOHTaKkTbl) paHbwwe K1 (Ha
kaHane pene K3 3apgaHa ¢yHkuna CCH c ycraBkamu CCH, no yactote n BpeMeHu Mnycka,
BpeMeHM BO3Bpata)

- kaHan K2 sbinonHsieT yHkumo 6nokmposkn AHP1 - A4UPC npu Hanmuun CCH, paBHOM
unu 6Gornblie 3a4aHHOM YCTaBKU CKOPOCTW, OOMKEH pPa3OMKHYTb HOpPMaribHO-3aMKHYTble
KOHTaKTbl BbIXOOHOIO pene paHblie, YeM cpabatbiBaeT kaHan K3 1, cnegoBaTtenbHO, KaHan
K1. 3tum, npu Bbibere gBuratenbHOM Harpy3ku, BbINONHAETCA GOKMPOBKa (3anpeT) Bblgayn
curHana Ha BbixogHoe pene ovepean AYP1 (Ha kaHane pene K2 3agaHa dyHkums CCH c
yctaBkamm CCY, no yactoTe u BpeMeHu nycka, BpeMeHn Bo3BpaTa).

MocnepoBaTtenbHoCTb cpabaTtbiBaHna kaHanoB K1, K2, K3 obecneunBaetcsa
3afjaBaeMblMM Ha HUX yCTaBKaMu 4acToTbl U BpeMeHM cpabaTbiBaHMs, yCTaBKaMm CKOPOCTU
CHWXEHWS YacTOoTbl.

KaHanbl pene K1, K2, K3 co cBOMMM KOHTakTamu BbIXOOHbIX perie B NpuBeeHHON cxeme
BblOpaHbl NPOM3BOSIbHO, MOryT OblTb NepecTaBfieHbl (BCe KaHanbl pene WAEHTUYHbIE),
COOTBETCTBEHHO MEHATCA HOMEpPa KOHTAKTOB KOHTAKTHOW KONOAKN pere.

Ha pucyHke .1 NyHKTMPOM yKasaH BbIXOAHOW CuUrHan peanusaumm gyoénupytowiero
aenctena AYP1-AHPC 6e3 6nokupoBkM no Bbibery ABuratenbHOM Harpy3km (cxema
peanu3oBaHa Ha AByx kaHanax pene K1 n K3, kaHan K2 pene He ncnonb3oBaH).

1.2 Cxema komnnekcHoro peweHus 6noknposkn no AYPC npu BbiGere guraTenbHOM
Harpy3ku peanus3oBaHa Ha AByX kaHanax pene YPY-3M-C (YPY-3M-C-02) n npuBegeHa Ha
pucyHke .2
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K2 (AYPC, 6s10xkupoBka AUPC)

K1 (AYPQC)
+ 7 4 _ K BoixogHomy peue
"~ ouepenu AYP
9 |/‘ 8 6 |/ 5 P

roe K1, K2 — BeIxogHble pene KaHanos pene;

ANS BHELLIHEro CoeAMHEHUs1 ykasaHbl HOMepa KOHTakToB (4 - 9) KOHTaKTHOM
KONogKm perne, COOTBETCTBYKOLME HOPMarbHO-Pa3OMKHYTbIM M HOPMasbHO-
3aMKHYTbIM KOHTaKTaM COOTBETCTBYIOLLMX BbIXOAHbLIX pefne KaHanos

PucyHok I'.2 — Cxema peanunsauum KoMnnekcHoro peweHnss 6nokunposkn no A4PC npu
Bblbere gBuraTenbHOM Harpysku

MocnepoBaTenbHOCTb cpabaTbiBaHuA kaHanoB K1, K2 onpegenseTtca 3agaHHbIMU Ha HUX
3Ha4YeHMsIMW YCTaBOK MO YacToTe U BpeMeHN cpabaTbiBaHUS, CKOPOCTU CHMKEHUS YaCTOThl.

2 NcxopHble aaHHble aAngd pacyeTta (OyHKLUMOHNMPOBAHUS CXeMbl OyOnupyoLwero 4encTans
AYP1 - AYPC

2.1 LleHTpanu3oBaHHO 3agaHHble paboune yCTaBkM YacTOTbl U BpEMEHU cpabaTbiBaHUSA
oyepenen AHP1 gaHHOM 3HEpProcncTeMsil.

2.2 OpueHTtnpoBoYHO kaxable 10 % aeduunta aKTUBHOM MOLLHOCTM CO34al0T CKOPOCTb
CHmxeHus yacTtoTbl (0,45 — 0,5) lu/c.

2.3 MakcumanbHble yctaBkm CCH pgns AYPC (c 3anacom) OOMmKHbI cocTaBnsatb oT 1,2
po 1,7 Tu/c. HwkHnn npegen CCH — (0,5 — 0,9) lNu/c. Ana octpooeduUNTHBIX panoHOB
yCTaBKM CKOPOCTU MOryT BbITb 1 6onee 2 Mu/c.

2.4 YcraBku BpemeHun cpabatbiBaHnsa ana A4YPC gorxHbel 6biTb (0,2 — 0,3) ¢. MeHbLuee
3HayeHue yctaBku BpeMeHu cpabatbiBaHna gns AYPC (u ana AYP1) Henpuemnemo u3-3a
BO3MOXXHOW NTIOXXHOW paboTbl NPU CUHXPOHHLIX KaYaHUsSX U T.M.

2.5 YcTtaBku no vactoTte perynupyemoro Bosspata gna AYP1, kak npasuno, Ha 0,1 Iy,
BblLLUE YCTaBKM YacTOThbl cpabaTbiBaHUA, a yCTaBKM MO BPEMEHN perynmpyemMoro Bo3sparta — He
meHee 0,5 c. [Ins 6onee nonHoro cpabartbiBaHNs 06beMOB B A€ULNTHBIX parioHax, YactoTta
Bo3BpaTta HecoBMelleHHon AYP2 Ha (0,2 — 0,3) Iy Bblwe 3Ha4yeHUs YCTaBKM 4acTOThbl
cpabaTtbiBaHUS.

B Crangpapte OAO «CucTemMHbIn onepaTtop eOuHOW 3JHepreTUYeckonm CUCTEMbI»
«TexHnyeckne npasuna opraHmsaumm B EJ3C Poccum aBTOMaTMYECKOro OrpaHu4eHus
CHWXKEHUS 4acToTbl MpW aBapuMHOM JeduuuTe akTMBHOM MOLLHOCTU (aBToMaTudeckas
YacToTHasa pasrpyska)», KoTopbin BHegpeH B Poccunm ¢ 2008 roga, B pasgene «Tunosas
cTpyktypa Hactpoukn AYP — YAIB» nogyepkHyTo, 4TO perynupyemble yctaBkm AYP no
yacToTe BO3BpaTta 4S5 MMKPOMPOLECCOPHbIX pene AOSMKHbI COCTaBMATb:

- 49,10 Ny B gMana3oHe yctaBok cpabaTbiBaHusa 49,00 My n HWXe;

- Ha +0,1 Iy Bblle YyCTaBKM 4YacToTbl cpabaTbiBaHWA, €CnuU ycTaBka 4acToTbl
cpabaTtbiBaHus Bbiwe 49,00 My,

2.6 [na OTCTPOMKM [ENCTBUA (MCKIHOYEHUS BIUSIHUS MNEPEXOAHbIX MNPOLLEeCccoB B
aHeprocucTtemMax) 3agaBaemMasi yactoTa nycka (yctaBka 4acToTbl cpabaTbiBaHus) no CCY
(AYPC) pomkHa ObiTb ¢ 3anacom Ha (0,2 — 0,5) Ny BbiLe pacyeTHON yCTaBKM YacTOThbl MyCKa,
HO He Bblwe 49,7 'y, Tak KaK JoNyCcTUMOE ASIMTENbHOE OTKMOHEHME YacToTbl MOXET ObITb
(50,0 £0,2) I'u.

3 MeToauka pacyeTa ycTaBok perne ansa gybnvpytowero gencreua A4P1 - AHPC

3.1 cxogHbiMu napameTpamMu Ans pacyeTta aBnsatTcs paboyne (HOpMaTUBHBIE) YCTaBKU
yacToTbl U BpeMeHn cpabaTtbiBaHmss AHP1, KoTopble Ans CXembl, NPUBEAEHHON Ha PUCYHKe
.1, 3agatoTca Ha kaHarne K1 (3agaBaemas Ha kaHane gyHkums AYP).
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3.2 Ha kaHane K3 3agaetca gyHkuma CCY c yctaBkon BpeMeHu cpabaTtbiBaHWA NO
CKOPOCTU CHUXeHUs YacToTbl 0,2 ¢, ycTaBKka MO CKOPOCTU CHUXEHUS 4acTOTbl B OCHOBHOM 10
2 ['u/c. HwxkHun npegen yctaeku no ckopoctn - (0,5 -0,9) Nu/c.

3.3 YctaBka vactoTbl nycka AHPC ansa kaHana K3 onpegensetcsa na CCH = 2 lNu/c, npu
3agaHunax yctaBok CCYH Ha kanane ot 0,5 go 2,0 Nu/c. 3a Bpemsa 0,2 ¢ npn CCH = 2 luy/c
yactota cHu3utca Ha 0,4 ly. Ytobbl obecneunTb ynpexpawuwee cpabaTtbiBaHne AYPC
ycTaBka nycka kaHana K3 pgormkHa 6biTe paBHa 0,4 Iy + 0,2 'y (3anac) + yctaBka 4acToTbl
cpabaTbiBaHua AYP1 (3agaHa Ha kaHane pene K1). YcrtaBka yactotbl cpabatbiBaHna AYP1
Ha kaHane K1 + 0,4 'y siBnseTca 3Ha4YeHeM pacyeTHOM YCTaBKM YacTOThl Nycka kaHana K3.

3.4 YcraBka BpeMeHu cpabaTbiBaHWsS MO CKOPOCTM CHUXKEHUS YacToThl (4ns 6110KMPOBKM
A4YP1 n AYPC) 3apaetca Ha kaHane K2 (dyHkums CCH) pasHonm 0,2 c. lpu Bbibere
asuratenbHon Harpyskm CCY coctasnsiet (2,5 — 5,0) 'u/c. 3HayeHne ycTaBKkM MO CKOPOCTU
CHWXXEHWUS YaCTOThbl B OCHOBHOM 3a4aeTcs paBHbiM 2,5 u/c.

3.5 VYcrtaBka u4acTtoTbl nycka pgns ©OnokmpoBkn AYP1 u AYPC Ha kaHane K2
onpegensietcsa n3 CCH = 2,5 lNy/c. 3a Bpems yctaBku no BpemeHu cpabartbiBaHna 0,2 ¢ npu
CCY = 2,5 Tu/c yactota cHm3antca Ha 0,5 u. YctaBka 4acTtoTbl nycka (4acToTbl
cpabatbiBaHunsa) 6yget coctasnate 0,5 My + 0,2 Ny (3anac) + 3HayYeHWe yCTaBKM 4acTOTbl
nycka AYPC (kaHan K3).

3agaBaemad ycTtaBka 4yactoTbl nycka AHPC kaHana K3 + 0,5 'y sBnseTca 3HayeHuem
pac4yeTHOM YCTaBKM YacTOThbl Nycka KaHana K2.

3.6 KoppekTupoBka 3HayYeHUn 3agaHHbIX ycTaBok no CCH yToyHseTca no pesynbTatam
aHanusa a(pekTUBHOCTN NX paboTbl BO BpeMs NepexofHbIX NPoLecCoB B 3Heprocnuctemax.

3.7 Bpems BosBparta 4acTtoTbl (tB) 06bl4HO 3apaeTtca paBHbiM 0,5 ¢. Hago yuuTbiBaTh,
4YTO BpeMS BO3BpaTa YacTOTbl JOIDKHO OblTb HE MEHbLUE BPEMEHU BOCCTAHOBMEHUS YacTOTbl
AAHHOW aHeprocucTembl (BpEMEHM BO3BpaTa 4acTOTbl NMOCME €€ CHMKEHUS K YCTONYMBOMY
3Ha4YeHUI0 4acTOTbl, PaBHOMY 3Ha4YeHWIO YCTaBKW 4YacToTbl BO3BpaTa). Takum obpasom, B
3aBUCMMOCTN OT XapaKTEPUCTUKMN KOHKPETHOM SHEPrOoCUCTEMbI YCTaBKN BpEMEHN BO3BpaTa (iB)
MoryT 6bITb 6onblwe 0,5 c.

4 Mpumepbl pacyeTa ycTaBoK

4.1 PacdeT Ona cxembl peanu3auuyv KOMIMMEKCHOIO pPeLUeHUA OTKITIYEHUS] Harpysku
aybnupyrowmnm genctenem AYP1 n AYPC c 6rnokumpoBaHvem npu Bblbere ABuraTesibHON
Harpy3ku Ha ogHom perne YPY-3M-C (YPY-3M-C-02), npuBegeHHOM Ha pucyHke .1, npwu
LeHTpann3oBaHHO 3agaHHoun yctaske AYP1 fc =48,0 'y, tc = 0,2 c.

K1 — AYP1 (dpyHKkumsa kaHana AYP):

fc=48,0luy, tc=0,2c;
fB = 49,1 'y, tB8 = 0,5¢;
L = 0 lNu/c (ycnosue 3agaHus AYP)
K3 — AYPC (cpyHkums kanana CCH):
fc = fnycka = fB = 48,6 'y, (48,0+0,4+0,2);
tc=0,2¢;
ts = 0,5 c;
L =1 lu/c (yctaBka CCH).

K Havany otcuyeta yctaBkm BpemeHn no AYP1, AUPC yxe cpaboTaeT (ynpexaeHue no
ckopocTu). Ecnn ckopocTb CHuxeHust YacToTbl byaet 1 u/c, To A4PC cpaboTaeT Ha yactoTe
48,6 — 0,2 =48,4 'y, 7.e. parHbwe AYP1 (AYP1 cpaboTaeT Ha 4acToTe 48,0 — 0,2 = 47,8 'w).

Kanan K2 BbinonHsiet dyHkuuio 6nokmposkn AYP1 - AYPC ot Bbibera gsuratenbHoMn
Harpysku.

[Mpy CKOPOCTU CHUXEHNA YacCcTOThl paBHOW 3HayYeHuto yctaBkn CCY KOHTaKTbl BbIXOQHOMO
pene kaHana K2 OofmkHbl pa3oMKHYTbCSA paHblle, YeM 3aMKHYTCH KOHTaKTbl BbIXOAHbLIX pefne
K1 n K3. lMpn ckopoctn cHmxeHust yactotbl 2,5 u/c (3HaveHne yctaBkm CCH kaHana K2)
yacTtoTta cHuauTca Ha 0,5 'y 3a Bpemsa 0,2 c.

YactoTa nycka K2 npu tc = 0,2 ¢ gormkHa ObiTb He meHee 48,6 + 0,5 =49,1 Ty (48,6 'y
—yvactota nycka A4PC), Bbibnpaem ¢ 3anacom pasHyto 49,3 Iy,
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K2 - 6nokuposka AYP1 — A4YPC (pyHkuusa kaHana CCH):
fc =fnycka =fB =49,3 'y (48,6 + 0,5 + 0,2);
tc=0,2c;
ts = 0,5 c;
L =2,5Tu/c (yctaBka CCH).

4.2 PacyeT gna cxembl peanu3aumm KOMMEKCHOIO peLUeHUs  OTKITIOYEHUS Harpysku
ayonupytowmm pgenctenem AYP1 n AUPC c 6GnokvpoBaHueM npu Bblibere ABuraTeribHOWm
Harpy3ku Ha ogHom pene YPY-3M-C (YPY-3M-C-02), npuBegeHHOM Ha pucyHke .1, npwu
LeHTpanu3oBaHHO 3agjaHHou yctaBke AYP1 fc = 48,3 Ny, tc = 0,2 ¢, aHanornyeH pacyety
ycTtaBok no 4.1

K1 — AYP1 (dpyHKkuna kaHana AYP):

fc=48,3Tuy, tc=0,2c;
f8=49,1Ty, t8=0,5¢;
L = 0 lNu/c (ycnosue 3agaHus AYP).
K3 — AYPC (cpyHkums kanana CCH):
fc =fnycka =fB = 48,9 'y (48,3 + 0,4 +0,2);

tc=0,2c;
tB =0,5¢;
L=1Tu/c.

K2 - 6noknpoBka AY4P1 — AYPC ((pyHkumsa kaHana CCH):
fc =fnycka =fB = 49,6 'y (48,9 + 0,5 + 0,2);

tc=0,2c;
tB =0,5¢;
L=2,5Tu/c.

4.3 PacyeT gns cxembl peanu3auuMy KOMMMEKCHOro peLleHuUs OTKIMIOYEHUS Harpysku
aybnupyrowmm genctenem AYP1 n AYPC c 6rnokumpoBaHvem npu Bblbere ABuraTesibHON
Harpy3ku Ha ogHom perne YPY-3M-C (YPY-3M-C-02), npuBegeHHOM Ha pucyHke [.1, npwu
LeHTpann3oBaHHO 3agaHHomn yctaske AYP1 fc =48,6 'y, tc = 0,2 c.

K1 — AYP1 (dpyHKkumsa kaHana A4YP):

fc=48,6 Ty, tc=0,2c;
fB=49,1Tu, tB8=0,5c;
L=0Tlu/c.
K3 — AYPC (cpyHkums kanana CCH):
fc =fnycka =fB =49,2 'y (48,6 + 0,4 + 0,2);

tc=0,2c;
tB8 =0,5¢;
L=1Tu/c.

K2 - 6noknpoBka AYP1 — AYPC ((pyHkumsa kaHana CCH):

fc = fnycka = fB = 49,7 Ty (49,2 + 0,5), Kk pac4yeTHOMy 3HadeHuto fc kaHana K2 He
pobaensem 0,2 U, Tak kak yactota 49,9 'y BXOAUT B OONYCTUMOE 3HAYEHWE OTKITOHEHMS
4YacCTOTbl 3HEPrOCUCTEMBI;

tc=0,2c;
tB =0,5¢;
L=25Tu/c.
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NMPUNOXEHUE O
(cnpaBo4HoOE)

OcHoBHble BapuaHTbl npumeHeHns pene YPY-3M-C-02

Pene YPY-3M-C-02 uMmeeT OCHOBHOW BXOL KOHTPONMMPYEMOro HanpsbkeHus «F1» u
pe3epBHbIN BXOL KOHTPONMMPYEMOro HanpshkeHus «F2». BTopon Bxog Mo HanpshkKeHuo oT
CMEXHOM cekuum «F2» cnyxuT gns  npeaoTBpalleHus  HenpaBunbHOW — paboTbl
GbicTpogencTByowmx odepenen AYP ot obectoueHHonm cekumm «F1» n gns obecnedeHus
AanbHenwen paboTtsl AUP OT pesepBHON cekuumn, nossonstollee ocywectTsnate ABP uenen
HanpspkeHus. [Npun NCYE3HOBEHUN UIN CHUXKEHUN KOHTPONMPYEMOrO HaNPsPKEHMUS HA OCHOBHOM
BXOL4E MeHblle [OMyCTMMOro TMOPOroBOr0 YPOBHS OCYLECTBNSAETCSs aBTOMaTuyeckoe
nepeknoyeHne (PyHKUUM KOHTPOSS Ha BTOPOW BXOL KOHTPONMPYEMOro HanpsbkeHus «F2», a
Npwv BOCCTAHOBIIEHUN HAMNPsKEHUS HAa OCHOBHOM Bxofe «F1» 00 3Ha4yeHus Bbllle NOpPOroBoro
- aBTOMaTU4ecKoe MepekrntovYeHne Ha OCHOBHOM BXOA, MPU 3TOM UCKNIOYaeTCs JOXHOoe
cpabaTtbiBaHWe KaHanoB pere Npu NepekntoyeHni.

HwXHne 3HayeHus (yCTaBKW) KOHTPONMUPYEMOro HarnpskeHus Ha Bxogax «Fl», «F2»
3aparTca nepekntodarenamn «F1», «F2» Ha naHenu ynpasneHua perne:

- 3HayeHune noporosoro HanpspkeHns Un = 40 B (60 B) — gna koHTponupyemoro
Hanps»XeHUA Ha OCHOBHOM BXxoae «F1x»;

- 3HayeHWe HWXHero npepgerna KoHTponupyemoro HanpsxeHus 30 B (50 B) — gns
KOHTPOSIMPYEMOrO HanpshKeHNsA Ha pe3epBHOM Bxoe «F2» (HanpsihkeHue 610KMPOBKN).

Anroputm pabotbl pene YPY-3M-C-02 obGecneunmBaeTr npuv CHWXKEHUM BENUYUHBI
KOHTPOSIMPYEMOrO HanpsiKeHUa Ha OCHOBHOM BXxoAe «F1» A0 3Ha4YeHWA MeHbLLEe MOopOoroBoro,
NN NPU OTKIMOYEHUN KOHTPONMPYEMOrO HanpsiKeHMs Ha OCHOBHOM BXOA€, aBTOMaTuyeckoe
NnepeksitoyeHne pene Ha KOHTPOIb YacToThbl N0 pe3epBHOMY Bxoay «F2x». Mpu nepekntoyeHum
Ha pe3epBHbIN BxoAa cOpacbiBalOTCs BCe CpaboTaHHble BbIXOAHbLIE perie KaHanoB OT CeTu
«F1», popmupyetca auckpetHbin curHan ABP. [pn CHMWXKEHUN 3HAYEHU HaNPSKEHUS Ha
pe3epBHOM BXOAE HWXe HWXKHero npegena paborta pene 6nokupyetcs, cOpacbiBaloTCa BCe
cpaboTaHHble BbIXxoAHble pene kaHanoB. KOHTPOSb YacToTbl OT HanpsiKeHUa pe3epBHON CeTH
BO30OHOBMNSAETCA NPU MOBLILWEHUM 3HAYEHUA KOHTPONMPYEMOW CEeTU Ha pPe3epBHOM BXoae
BbILLE HWXXHEro npeaena.

[Mocne nosiBNeHWst OCHOBHOIO KOHTPONMPYEMOrO HanpsXeHns C ypoBHeM OGonblue
NoOpOroBoro, MPON3BOAUTCHA aBTOMaTUYECKOE MEPEKNIOYEHNE KOHTPOSIS YaCTOTbl HA OCHOBHOWM
BXOZ, Npv NepekntoyeHnn cbpacbiBatoTcs Bce cpaboTaHHble BbIXOAHbIE perle KaHanoB OT CEeTU
«F2», cHnmaeTca guckpeTHbin curHan ABP.

Mpn CHMXEHUN HanpsXXEeHUs Ha OCHOBHOM (HMXe MOPOroBOro) U pe3epBHOM (HUXe
HWKHEro npegena) Bxogax paboTta pene Onokupyetca. BnoknMpoBka CHUMaeTCca npu
MOSIBIIEHUN Ha OAHOM M3 BXOLOB KOHTPONMPYEMOrO HanpshkeHus: 6ornee noporoBoro Ha
OCHOBHOM BXOAe M Dornee HWXHero npegena Ha pe3epBHOM Bxoae. Pene aBTtomatnyecku
nepeknyaeTcss Ha KOHTPOSb YacTOThl MO BXOAY, rAe YPOBEHb KOHTPOSIMPYEMOrO HanpsiKeHus
[OoCTaTouveH Ans npoBeaeHnsa KOHTpons. pn 3ToM OCHOBHOWM KaHan MMeeT NpUopuTeT.

Anroputm pabotbl pene YPY-3M-C-02 npu pasnuyHbIX 3Ha4YeHusix (YCTaBOK) HUXHEro
npegena KOHTPONMPYEMOro HanpsXXeHUs W MNOPOroBOro HarpsbKeHUa KOHTPONMPYeMOoro
HanNpsKeHnUst Ha OCHOBHOM Bxoae «F1» npuBeneH B Tabnuue [.1.
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Tabnuua A.1 — Anroputm paboTbl pene Npy pasnnyHbIX 3HAa4EHUSIX YCTaBOK

3HayeHne ycTaBokK

HanpsaxXeHnd Ha
nepeknyartenax

MNpepensl N3MeHeHus
KOHTPONIMpyeMOro
HanNpsHkKeHUst Ha BXxodax

«F1»

«F2»

OCHOBHOW
«F1», B

pe3epBHbIN
«F2», B

Anroputm paboTbl pene

40

30

40 - 180

30 - 180

Mpn CHWXeHUM HanpskeHus Ha Bxode «F1» go w
Hmxe noporosoro 40 B pene aBTOMaTM4eCKU
NepeknioyaeTCa Ha KOHTPOSlb HanpsbikeHus no
Bxoay «F2». lNpu HanpsxkeHun Ha «F2» Hwxe
HmwkHero npegena 30 B paborta pene
BnokunpyeTtcs.

Mpn nosiBneHnn Ha Bxoge «F1» HanpsKeHus
OCHOBHOW CeTW, 3HavyeHue KoToporo 6onblue
noporosoro 40 B, pene aBTomaTunyecku
nepekniyaeTca Ha KOHTPOIb Mo Bxogy «F1x».

60

30

60 - 180

30 - 180

[Mpu cHWXeHnn HanpskeHus Ha Bxoge «F1» oo u
HMXe noporoBoro 60 B pene aBTOMaTM4YeCKU
NepeknioyaeTca Ha KOHTPOSlb HanpsbkeHus no
Bxoay «F2». lNpu HanpsxkeHun Ha «F2» Hwxe
HmwkHero npegena 30 B paborta pene
BrnokunpyeTcs.

Mpn nosiBneHnn Ha Bxoge «F1» HanpsKeHus
OCHOBHOW CeTW, 3HavyeHue KoToporo 6onbLlie
noporosoro 60 B, pene aBTomaTunyecku
nepekniyaeTca Ha KOHTPOIb Mo BXxogy «F1x».

40

50

50 -180

50 -180

Pene pabotaet no anroputmy pene YPY-3M-C,
npy 3TOM KOHTPONMPYEMOE HanpskeHue B
npegenax 50 — 180 B gomkHO nogaBaTbCA TOMBKO
Ha oauMH 13 BxoaoB «F1» unm «F2».

OTM 3HA4YeHMss YCTaBOK HeaonyCTUMbl  Npu
MCMNonb30BaHUM OBYX BXOAOB, TaK KaK Mpu 3TOM
pabota pene YPY-3M-C-02 B pexume
aBTOMAaTU4ECKOro nepekrtyeHna dyHKLUNN
KOHTPOMA HanpsXXeHMA C OCHOBHOro Bxogda «F1»
Ha pe3epBHbIN BXoa «F2» HEBO3MOXHA.

60

50

60 — 180

50 -180

[Mpn CHWXeHUM HanpskeHna Ha Bxoge «F1» go m
HWKe noporoBoro 60 B pene aBToMatTnyecku
NnepeknioyaeTCss Ha KOHTPOSb HanpsbKeHust no
Bxoay «F2». lpun HanpsxeHun Ha «F2» Hwuxe
HmwkHero npegena 50 B pabGota pene
BnoknpyeTtca.

Mpn nosaeneHnn Ha Bxode «F1» HanpsikeHus
OCHOBHOW CeTW, 3Ha4yeHue KOToporo 6GonbLlie
noporooro 60 B, pene aBTomMaTtndecku
nepekniyaeTcsa Ha KOHTPOJSIb Mo BXogy «F1x».

Pene YPY-3M-C-02 MOXeT npuMeHsaTbCa U Ans paboTbl TOMbKO OT OAHOM CeTu
(OCHOBHOW Unu pesepBHOM), Npu 3TOM pene QyHKunoHupyeT kak pene YPY-3M-C. Pene,
He3aBUCMMO OT TOro, K Kakomy BXOAY KOHTPONUPYEMOro HanpsXeHus MOoAKNIYeHo, nmeet
TeXHUYEeCKNEe XapakTepuUCTUKM U (PyHKUNOHaNbHbIE BO3MOXHOCTU pene YPY-3M-C.

BHUAMAHUE! lNpepenbl nameHeHUs KOHTPOSNIMPYEMOro HarmnpsbkeHuss npu 3Tom, B
3aBMCUMOCTM OT 3aAlaHHbIX NepeknyvaTenamm «F1» n «F2» yctaBoK HWKHUX 3HaYeHUN
KOHTPONMUpYyeMbIX HanpsXXKeHUn, 6yayT cCooTBeTCTBOBaTb AaHHbIM Tabnuubl 1.1 .
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B pene YPY-3M-C-02 npu BbINONHEHUM (PYHKUMN aBTOMAaTUYECKOro MEpPeKtoveHnsa ¢
OCHOBHOIO BXOAa Ha pe3epBHbI BXO HE NpedyCMOTpeHa BO3MOXHOCTb 00beaMHeHUs BXxoaa
onepartmBHou ceTn «Uon» ¢ Bxogamu KoHTponvpyemon cetn «F1» nnn «F2».

Mpn ob6beanHeHun Bxopa onepatuBHon cetm «Uon» C  OAHMM U3 BXOOOB
KOHTponupyemon cetn «F1» nnn «F2», pene MOXHO MCNOMb30BaTh TONbKO Ans paboTbl OT
OAHOWN KOHTpOnuMpyemon ceTtn (KoTopas obbeanHeHa C BXOOOM ONepaTMBHONO HanpsikeHus),
npu 3atoMm pene dQyHKUMOHUpYyeT Kak pene YPY-3M-C, npu 3TOM npegensl M3MeHeHUs
HanpsKeHust KOHTponnpyemomn cetn ot 60 go 180 B.
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Ta6bnuua pekoMeHOyeMbIX 3aMeH perne

PEJIEMHAS 3AIIIATA 1 ABTOMATHKA

3amensiemoe pele PEACIC® 3amensiemoe peie | PEACIC® 3amensiemoe peiie PEACIC®
PY-1, PYU-2, PCT'-11 YPU-3M Muxkom P121,122,123 P3J1-01 PT-80, PC-80M2 P3JI-03
V3A AT; MP3C
PEJIE BPEMEHHU
3ameHsieMoe peJie PEACIC® 3amensiemoe peie | PEACIC® 3amensiemoe peje PEACIC®
2 PBM PBII-03-2 PB 19, PCB01-1 %\'468’ BJI-
BJI-34, BJI-56 BJI-81 PB 215, PB 225, BJI-101A PCB01-3 BJI-81, BC-43
BJI-36 BJI-59 PB 235, PB 245 PCB01-4 BJI-76M
BJI-40. BJI-41 BJI-65, BJI-78A, PB 217, PB 227, BJI-102, PCB01-5 BJI-65
’ BJI-78M, BJI-164 PB 237, PB 247 BJI-73M PCB 13 BJI-104
BJI-43...BJI-49 BJI-64...BJI-69 PB 218, PB 228, BJI-100A PCB 14 BJI-101A
BJI-56 BJI-81 PB 238, PB 248 BJI-64, BJI-66,
BC-10 BC-43 PBM 12, PBM 13 | BJI-104 PCB 15-1, PCB 15M-1 | BJI-68, BJI-69,
PB 01 BJI-69, BJI-76M ll)f’ 12,PB13,PB | 1164 BII-66, PCB16-1,PCBI6M-1 | 5y 61 BI-162
BJI-79M PBII 72-3121, BJI-68, BJI-69, PCB 15-2,PCB 15M-2 | BJI-73A, BJI-
PB 03 BJI-101A PKB 11-33-11, BJI-76A, PCB 16-2, PCB 16M-2 | 73M, BJI-102
BJI-103 PKB 11-43-11, BJI-76M, PCB 15-3 BJI-65, BJI-78M,
PB 03 + PH 54 BJI-103A PCB 18-11, BJI-161, BJI-164
PB 112,0B 112 PCB 19-11 BJI-162 PCB 15-4, PCB 15M-4
pB128, 9B 128 | U100 PBII 72-3221, PCB 164, PCB 16M-4 | D167
PB 130 BJI-64 PKB 11-33-12, BII-73A, PCB 15-5 BJI-75M
BJI-73M, - -
PB113,3B 113, PKB 11-43-12, PCB 16-3 BJI-59, BJT
BIL102 BJI-102 159M
PB 123, OB 123, B.TI-73A‘ PCB 18-12, 19-12 PCB 17-3 BJI-81
PB 127,3B 127, BH-731\/E PBIT 72-3122, BJI-54 PCB 17-4 BC-43-3
PB 133, 5B 133, PKB 11-33-21, BJ'I-?S:A PCB 18-13 BJI-100A
PB 143, 5B 143 PKB 11-43-21, BH-751\/E PCB 18-23, PCB 19 BJI-101A
PB 114, PB 124, PCB 19-31 BJI-161 ]73;%1'65’ BJI-
BJI-102, BJI-73M PCB 160 BILSM. B
PB 134, PB 144 PBT 1200 BC-43 164 ’
PB 132,5B 132, PIIB 01 PCB 260 BJI-100A
PB 142, OB 142 BJI-100A PIIB 58, 69T BJ1-108 PCB 255 BJI-101A
PB 15 BJI-81 PPBII-1 PBII-03 TIIT BJI-159
PEJIE HAIIPSI’)KEHUS
3amensiemoe pele PEACIC® 3amensiemoe peie | PEACIC® 3amensiemoe peiie PEACIC®
PCH 12 HJI-8, HJI-18-1 PH 53, PH 153, HJI-6, HII-6A, PH 54, PH 154,
PCH 14, PCH 15, HJI-4 PH 73, PCH-12 HJI-8, HJI-18- PCH 18, HIJI-7, HII-7A,
PCH 50-2 PCH 50-1, PCH 50-6,| 1, PCH 50-4, PCH 50-7, HJI-8, HJI-18-2
PCH 16, PCH 17, HIL5 OH 524, OH 526 HJI-19 OH 528, OH 529
PH-58 PH 54 u PB 03 BJI-103A
MPOMEKXYTOUYHBIE PEJIE
3amensiemoe pele PEACIC® 3amensiemoe peie | PEACIC® 3amensiemoe peiie PEACIC®
13 6, I12-36, [13-37| POII-20 PI1 17-4, -5 I19-41 PII 252 112-45
PIT 8, PIT9 15-46 PIT 18-1, -2, -3 115-44 PIT 255 119-42
PIT11,PIT12 PIT 18-4, -5, -6, -7 | I1D-45 PIT 256 112-45
MKY 48, 113-21 PIT18-8, -9, -0 115-45 PIT 258 115-44
PITY2-36 115-40 PIT 20 POII-20 PIIT 100 POII-20
PIT 16-1 PII21M POII-21 POII 25 113-40, T15-42
PIT 16-2, -3, -4 113-42 PII 23, PIT 25 113-40 POIT 36 113-40, T15-42
PIT 16-5, 7 I13-40 PIT1 221, 222, 225 I195-41 POIT 37 112-44, 113-45
PIT17-1 115-41 PIT 232, 233, 254 115-42 POIT 38]] 115-46
PIT17-2, -3 115-43 POIT 96 119-44, T19-45
PEJIE KOHTPOJISA ®A3 PEJIE TOKA PEJIE 3AIIUTHI ABUI'ATEJIA
3amensemMoe peiie PEACIC® 3amensiemoe peie | PEACIC® 3ameHnsieMmoe pelie PEACIC®
PO®-11, -12, -13 | EJI-11, -12, -13 PCT 11, Y30T2-2V,
EJI-8, EJI-10 EJI-11 PCT 13, AJl-1 P335-6, PO35-7,
PCH-25M EJI-11 PCT 40-1 P3/1-1, P31-3M, PJILI-01
PCH-26M EJI-12 PT3 51 AJl-4 P31V,
PCH-27M EJI-13 VB3-301, TK
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Tabnuua pekomeHAyeMbIX 3aMeH perie U YCTPOUCTB ANsl SHEepPreTUKu
Ha usgenusa npousBoactea PEJICIC

YCTPOMCTBA PEJIEVMHOM 3AIIMTBI U ABTOMATUKH

PEACIC™ 3ameHsieMbie aHanoru
P3M1-01.01 Y3A-10A.2, PM100, MP3C-05M, SIPROTEC 7SY61, Sepam 100+, Micom 121,122,123, PT80, PT90
P3N-01.02 Y3A-10A.2, MP3C-05M
P3M1-01.03 Y3A-10A.2, Y3A-AT
P3M-03.100 PCBOM2-1...8, PCBOM2M-1...8, Y3A-AT, 2 pene P80, PT90, 2 pene PC80M-1...5
P3M-03.200 Y3A-AT, PCBOM2-19...21
P301-03.300 Y3A-AT, PCB0M2-11...14, PC8OM2M-11...14, , 2 pene PC80M-6
YPY-3M, YPY4-3M-C Mo 3 pene (PY-1, PY-2, PY-3, PCT-11), SPAF 340
bLWA-01 [lBa PI1-341 unn gga PI-361
PENE BPEMEHM
OnHouenHble pene MuorouenHble pene
PEACiC™| 3amensiemble pene PEACIC 3ameHsiembIe pene Pene AlB, cyTo4Hble NporpaMmHble
aneo, | poies omi1soizs, || anzem | PBO3 PEACIC™| _Saersouie pere
o, ' » [ |BO-73M PB215, PB225, PB235
BII-76M | 9B13, 5B143, PB-01 BNI-103A [ PB03 +PH 54 BN-101A | PB245, PCB255, PCB
PCB18-11, PCB16-2 BI-68 PCB 01-1, 18-23 ' '
PB114, PB124, PB134, || B/I-76M | PCB16-2 BN-104, PBM-12, PBM- 13,
PB144 PB217, PB227 BN-81 BII-56, PCB17 BN-104A | PCB 13
BN-102, PB 247 BN-82 PCB-01-3, BC-10-3 BN-108 PMB-01, PBIM58
BN-102A 9B114, OB124, 3B134, PB112, PB128, PB132, PBL-03 PPBM-1, 2PBM
BN-73M 9B144, 3B217, 3B227, S 1008 ggggg gggl g PB228, BB
9B 247 : , ,
PCB18-12, PCB-16M-2 PCB 18-13, PCB 14, BN-83 3 et P oo
PCB 160, PCB 260
PENE HAMPSIKEHUS]
PEACIC™ 3aM(:)I:j'-I1ZMbIe PEACIC™ 3am::T12Mble PEACIC™ 3am::T12Mble
HI-6, PH 53, PH153,
HI-4 P e s HM6A PCH 50-1 H18-1 PCH50-6
HN6A-1 PH-53-60/]
PCH 16, PCH 17 PH 54, PH154
HRN-5 BOH 504 HI-7,HATA | Dol HN-18-2 PCH 50-7
HR-8, PCH12, HI8 PCH 18, PCH HN-9 PH53+ PH54
HN-8A PCH50-6 50-7 HN-9A, HN-19 | PCH50-6 + PCH 50-7
NPOMEXYTOYHBIE PENE
PEACIC™ 3ameHseMmble pene
N3-40, N3-40A | P23, P25, P11 16-1, 5,6, 7, P1116-1M, -7M, PaM36-11, POM36-21, PAMN-36
n3-41 PM 17-1,PM17-4, PN 17-5, PM221, PM1222 PM225, PAN37-13
N3-42 PT1 16-2, P 16-3, P11 16-4, PON136-12, PAM36-13, PAM36-14, PH1255, PT1232
N3-43 P 17-2, PN 17-3
N3-44 P 18-1, P11 18-2, P11 18-3 , POMN37-111,PAN37-112, PAN37-113, PN 251, P11 253, P96
N945 P 254, P1256, P 18-4, PI 18-5, P11 18-6, P11 18-7, PT1 18-8, PT118-9, P118-0, PM118M
P3M37-121, PAM37-221
N3-46, M9-46A | PN-11, PN-12, PN-11M,-12M, PAM38]
PEJIE TOKA
PEACIC™ 3ameHsiemMble pene
All-1 PCT11, PCT13, PCT40-1, PCT11M
All-2 PT40, PT140, PCT40-3, PC40M
All-3B PC40M2, PC40M2 + PB, 2 pernie PT40, PT140, PCT40-3, PCT40-3 +PB
All-4, AN-4-1 | P3T51, P13 51.01
All-4-2 P3T51+ PB, PCT40-1B
AJl-5 2 pene PT-81, P1-82, P1-83, PT-84, PT-91, PT-92, PCBOM2M-1...17
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AnA 3AMETOK
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