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MepeyeHb COKpalLeHnit

- aBTOMATUYECKNI1 BBOJ, pE3€EPBa;

- aBTOMATUYECKOE NMOBTOPHOE BK/IOYEHUE;

- aBTOMATU3MPOBAHHAA CUCTEMA YNpaB/ieHus;

- aBTOMATWKa yNpaB/ieHua BbiKaloUaTenem;

- aHanoro-uMdpoBoit NnpecbpasoBaTens;

- aBTOMATUYEeCKanA YacToTHaA pasrpyska;

- BPOCOK TOKa HAMarHM4YNBaHUA;

- BbICOKOBO/IbTHbIW BbIK/ItOYATENb;

- BOCCTAHOBJ/IEHWE HOPMA/IbHOTO PEXUMA;

- BHELWHee OTK/oYEHME;

- BbICOKOBO/IbTHOE COMPOTUB/IEHUE;

- BPEMATOKOBAA XapaKTePUCTUKA;

- ANCKPETHbBIN BXOA;

- LeTEKTOP UCTOYHMKA NUTAHKSA;

- [ATYMK TOKa;

- 3eM/1IHaA 3alLMTa (OT 3aMblKaHWI1 Ha 3eMIto);
- 3aWMTa MAKCMMAJIbHOM MOLLHOCTH;

- 3aLUMTa MUHUMANbHOTO HaMNPAMXKEHUA;

- 3alLMTa OT HECUMMETPUMN HAMPAKEHWUN;

- 3alMTa OT HECUMMETPUK Ha3HbIX TOKOB;

- 3alL4MTa OT NOBbILLEHHOIO HANPANKEHUA;

- 3alLMTa OT NOTEPU NUTAHUSA;

- 3al4MTa OT NOBbILLEHMSA YACTOTbI;

- UCTOYHUK NUTAHUA;

- KOMBMHUMPOBAHHbIV AATYMK TOKA U HANPAXKEHUA;
- KOHTPO/Ib UCMPABHOCTM Leneit HanpsXXeHus;

- norunyeckas 3awuTa TpaHcpopmaTtopa;

- NornyeckKasn 3almTa WnH;

- IMHWA 3N1eKTponepesay;

- MaKCMManbHasA TOKOBaA 3alLMUTa;

- MEeCTHOe ynpaB/ieHue;

- NONIOXKUTENbHOE HanpaB/ieHNe MOLLHOCTU (OT LWWH B INHUIO);
- OTpULaTe/IbHOE HanpaBAeHUEe MOLWHOCTM (K WKMHAM OT INHUK);
- HOMWHA/bHbIV TOK OTK/IIOYEHWA BbIKAOYATENS;
- HEUCNPABHOCTb Lienei HanpsXXeHus;

- 0AHO¢a3HOe 3aMblKaHMe Ha 3emto;

- onpepeneHve MecTa NoBPeXAeHUs;

- OpraH HanpaBAEHMA MOLLHOCTY;
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- NepPCOHaNbHbIM KOMNbIOTEP;

- NYHKT MECTHOrO pe3epBUPOBaAHUS;

- nosic Porosckoro;

- NYHKT CEKLMOHMPOBAHUSA;

- NaHeNb YyNpaBAeHUA U UHANKaLMK;

- Py4YHOE BKNOYEHUe;

- peXXum paboTbl Ha ANHWUK;

- PYYHOE OTK/OYEHHUE;

- pene NooMKeHMA BKIOYEHO;

- pene NonoKeHna OTKNOYEHO;

- CaMOMpPOM3BOIbHOE OTK/IOYEHME BbIKtoYaTeNs;

- TeNensmepeHue;

- TpaHChOPMATOP HANPAKEHUS;

- TeflecurHanusaums;

- TpaHchOpPMaTOP TOKA;

- TpaHCcPOPMATOP TOKA HYNIEBOW NOC/NEL0BaTE/IbHOCTH;
- Teneynpas/ieHue;

- YpOBEHb 4,0CTYNa;

- yckopeHue MT3;

- YCTPOWMCTBO pe3epBMpPOBaHMA OTKA3a BbIK/toYaTens;
- GUNbTP TOKOB HY/NIEBOM NOCNEA0BATENBHOCTY;

- XONOAHbIV NYCK Harpysku;

- LMKA BK/IKOYEHMA BbIKAOYATENS;

- YacTOTHOE aBTOMATUYECKOE NOBTOPHOE BK/OYEHUE;
- WMAHKN NUTaHWUA;

- 3/1IeKTPOMArHuT.

27.12.31-156-23566247 5



OnwucaHue nporpammbl SW_ESTRA_PS

PyKoBOACTBO NpeAHa3HAYeHOo Aa 03HAKOMJIEHWUA C NPorpaMMHbIM obecneyeHnem
SW_ESTRA_PS, ero ¢pyHKLMOHANbHBIMW XapaKTEPUCTUKAMMN U MHPOpMaLMeit, Heobxoam-
MOW 417 YCTaHOBKM U 3KCMNIyaTauuu.

MO WHTerpupoBaHO W MOCTaBAAETCA BMECTe C YCTPOMCTBOM. YCTAaHOBKA NMPOU3BO-
OMTCA TOMIbKO Ha NpeanpuATUU-U3roToBMTENe. DKcnayaTauusa 6e3 ycTponcTBa HeBO3-
MOKHa.

MNpeanpuATUE-N3roToBUTEb MOXKET BHOCUTb M3MeHeHUA B N0, cBA3aHHbIe C ero yco-
BEPLUEHCTBOBAHNEM, B LLE/IOM HE yXYALUAIOLLME er0 XapaKTEPUCTUKM U HE OTPArKEHHbIe
B AAHHOM JOKYMEHTE.
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1 HASHAYEHUE

MO SW_ESTRA_PS npeaHa3Ha4YeHO A1 3arpy3KM B MUKPONPOL,ECCOPHbIV 610K U pe-
ann3auumn anropuTMoB penerHoOn 3alMTbl, aBTOMATUKK, YNPaBAEHUA U CUTHaAU3aLmm
peknoy3epos. Peknoysep — 3TO NYHKT CEKLMOHUPOBAHWUSA, KOTOPbIV YCTaHaBIMBAETCA Ha
JNIMHWAX 3NeKTponepeaa.

Mporpamma Tak»Ke peannsyer afropuTMbl 3aLUMTbl U aBTOMATUKMN KaBeNbHbIX TIMHWUNA,
BbIK/IlOYaTeNel pacnpenennTenbHbiX YCTPOMCTB, TPAaHCHOPMATOPOB MOLLHOCTbIO A0
6,3MBA 1 aneKkTpoaBuraTesnen MoLHocTbio Ao 4MBT.

MO paboTaeT ¢ UHGOPMALMOHHO-YNPABAAOLMMMU CUCTEMAMM B KayYecTse NoAacu-
CTemMbl HUKHero ypoBHa. OHO BblAaeT Ha yAaneHHble paboume mecTa 3KCNAyaTaumoH-
HOro M ANCNETYEPCKOro NepcoHana MHGOPMALLMIO O NOOKEHUN KOMMYTALLMOHHOTO an-
napara, 3apermcTpmpoBaHHy MHPOPMaLMIO aBapUIMHBIX COBbITUI, TEKYLLYO MHPOPMa-
LIMIO MO BCEM KOHTPOIMPYEMbIM NapameTpam.
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2 ®YHKUUMN
OcCHOBHble PpYHKLMM NporpammHoro obecneveHns SW_ESTRA_PS:

1.

NHMUManm3aLmsa Bcex KOMNOHEHTOB YCTPOMCTBA 3alLMTbl, HACTPOMKa Napamert-
POB YacTOTbl BbIBOPKM M PEKMMOB PaboTbl.

YnpaBneHve NpoLLeccom CUUTbIBaHUA LMPOBbIX 3HAYEHWUI OT aHanoro-uudppo-
BOro npeobpasoBaTtens, nepBnyHan 06paboTKa CUrHaNoB..

CpaBHeHWe 06paboTaHHbIX AAHHbIX C YCTAHOBAEHHbIMW NOPOrOBbIMU 3HAYEHU-
AMM.

Peanuzauus anropntmos paboTbl 3aLUUT M aBTOMATUKM.

Bbl4aya CMrHaN0B OTKAOYEHUA NN APYTMX 3aLUMTHBIX AEeNCTBUN.
dopmupoBaHMe CUrHANOB CUTHANM3ALMU U YBEAOMIEHUN ANA ONepaTopoB O
COCTOSIHUU CUCTEMBbI.

3anucb cobbITU N BeAEHME XKypPHanoB, GUKcaLMA AaHHbIX O cpabaTbiBaHUAX U
MU3MepeHuAX ANA NoC/eayoWwero aHaam3a u OTYETHOCTU.

Mepenaya faHHbIX HA BHELLHWE YCTPOMCTBA ANA Aa/IbHEWLWEero aHaamM3a uam mo-
HUTOPMHTA.

2.1 AHanorosble BXoAbl

MporpammHoe obecneyeHne CYUTbIBAET aHANOrOBbIE CUFHAbI C AATYMKOB TOKA U
Hanps»keHua yepes ALM, npeobpasyn nx B LMdpPOBbIE 3HAYEHUA ANa AanbHelweln obpa-
60TKK. B Hayane paboTbl MO NpoBoAUT KaNMOPOBKY aHaNOroBbIX BXOAOB ANA obecneve-
HUA TOYHOCTU U3MEPEHUI, HacTpanBas Ko3dduLMeHTbl NnpeobpasosaHma. [na ycTpaHe-
HUA LWYMOB M NMOMEX UCMONb3YIOTCA UUdPoBble GUALTPLI, YTO YAYYLLAET KAaYecTBO AaH-
HbIX M NOBbILIAET HALEKHOCTb PACcYeToB.

ToK Hy/neBOM NOCNe0BaTENBHOCTU MOMKET U3MEPATLCA CNEAYHOLWUMUN cnocobamu:

1.
2.

3.

€ nomoubto cTaHgapTHoro TTHI, ycTaHaBAnBaemoro Ha Kabenb;

C nomouwpbio GUNbTPa TOKOB HyneBoW nocneposatenbHoct SCTPA-OTHN-
01(02);

pacyeTHbIM cnOcO6OM U3 CyMMbl Ga3HbIX TOKOB.

BO3MOKHble TUMbl U KOHOUTYPaLMA NOAKAOUYAEMbIX AATYMKOB A5 pasHbIX TUNoB NC
npusegeHbl B Tabavue 2.1 v Tabamue 2.2.
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Tabanua 2.1 — Bo3moKHbIe TUMbI NOAK/IOYAEMbIX AAaTYMKOB AN1A PEKNOY3epa C 04HOCTO-
POHHUM NUTaHMEM

KoHd-una
Konu-
noakno- Tun gatunka UsmepeHue MpumeyaHue
yecrso
YeHua
3CTPA-AT-01-3 .
3CTPA-AT-02-4 ®asHbIl TOK 3 -
3CTPA-BC-01
Nel 5CTPA-AH-01 dasHoe HanpsAKeHne 3 -
STHM-01 Tok HyneBoW nocne- 1 He Tpebyetca, ecnm
®THMN-02 [0BaTeNbHOCTN ycTaHosneH TTHI
KITH-01-3 ®dasHbIN TOK + dpasHoe 3 )
Hanpsa)XeHune
Ne2
STHM-01 Tok HyneBoW nocne- 1 He Tpebyetca, ecnm
PTHM-02 [0BaTeNbHOCTN ycTaHosneH TTHM

Tabnnua 2.2 — Bo3aMoXHble TUMbl NOAKNHOYAaEMbIX AaTYMKOB ANA pPeKIoy3epa C ABYCTO-

POHHUM NMUTAHNEM

KoHd-ua
Konu-
noaknio- Tun patunka UsmepeHue MpumeyaHue
yecrso
yeHusa
3CTPA-AT-01-3 .
3CTPA-AT-02-4 ®a3HbIN TOK 3 -
3CTPA-BC-01
Nel 5CTPA-IH-01 dasHoe HanpAXKeHue 6 -
PTHM-01 Tok HyneBoW nocne- 1 He Tpebyetca, ecnm
PTHM-02 [0BaTeNbHOCTN ycTaHosneH TTHM
KITH-01-3 dasHbIN TOK + dhasHoe 3 )
HanpsaxeHune
3CTPA-BC-01
Neo2 SCTPA-OH-01 dasHoe HanpsKeHne 3
OTHM-01 Tok HynesoW nocne- 1 He Tpebyetca, ecam
OTHM-02 [,0BaTeNbHOCTU ycTaHosneH TTHIM

Mporpammolt NpeaycMOTPEHO U3MEPEHNUA HaMPAXKEHWUI C KayKa0N CTOPOHbI 3aLum-
LLLaEeMOro NPMcoeanHeHUA. B 3aBUCMMOCTM OT TUMOB M KOHPUrypaLmmn NoAKAOYaEeMbIX
N3MepUTeNbHbIX TPAHCHOPMATOPOB HaNpPAXKeHWA, Heo6Xo0AMMO 334aTb YCTaBKy "Cxema
LLH" Kak nokasaHo B Tabauue 2.3 1 Tabanue 2.4.

27.12.31-156-23566247 9
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Tabnnua 2.3 — BapraHTbl NOAKNIOYEHUSA Lenein HanpaxXeHns

3HayeHue ycTaBKU
Tun n KoANMYECTBO U3MepUTeNbHbIX 4aTYUNKOB " "
Cxema LUH
DATYMKM HANPAKEHUSA C Kaxkgon cTopoHbl MC 34H
3 AaTyYMKa HanpAXKeHus
L oA P . 30H+0B
C nepBoW cTopoHbl, oguH HOJ1 co BTOPOIA CTOPOHBI

Tabavua 2.4 — KOHOUTYPALMOHHbIE KNHOUYM HACTPOEK Lienei M3MepeHusa HanpaKeHui

HanmeHoBaHMe KOH$UrypaLMoHHOro AwvanasoH 3aBoacKoe 0O603HaueHne
Knoya 3HaYeHun 3Ha4yeHue B MEHI0
30H
S2 — Cxema nogkntoyeHuna LIH 34H+4B 34H Cxema LUH
He noakntoy

Mporpammoli npegycMmoTpeHa ycTaska "YepegoBaHue ¢as", KoTopas No3BoNAET U3-

MEeHWTb NOPAJOK YepesoBaHua das.

[lns KoppeKTHOM paboTbl yCcTPOMCTBA B 061aCTM OXKMAAEMbIX TOKOB Harpy3Kku npesy-

CMOTpeHbI ycTaBkM «IHOM» 1 «3lo_max».

Tabauua 2.5 — BoluMcnaemble napameTpbl

Bbluncnsemas BennumHa 0603HaueHne
®dasHble TOKK la, I, Ic
TOK HyneBoW Nocnef0BaTeIbHOCTM 3lo
dazHble HaNpAXKeHUA C ABYX CTOPOH BbIKAOYaTena Ual, Usl, Ucl
Ua2, Us2, Uc2
Yrnbl MexXay ToKaMy U HanpsXeHnaMn (la"Usc), (1"Uca),
(lcMUas)
YacToTa ¢ ABYX CTOPOH BbIKAOYaTeNA F1, F2
TOKM CUMMETPUYHBIX COCTABAAIOLLNX 11, 12
YpOoBEeHb HECUMMETPUM MO TOKAM U HaMpPAXKEHUAM Ni, Nul, Nu2

JNnHelHble HanpAaXeHnA ¢ AByX CTOPOH BblK/Il04aTeNA

Uasl, Uscl, Ucal
UaBs2, Usc2, Uca2

Hal'lpﬂ)KeHMﬂ CUMMETPUYHbBIX COCTaBAAKOWMX C ABYX
CTOPOH BblKAKOYaTENA

U1l_1,U2_1,3Uo_1
Ul_2,U2_2,3Uo_2

CyMmapHan akTMBHaA, peakTUBHAA, NONHAA MOLWHOCTb P,Q,S
Moda3Haa akTMBHaA U peaKTUBHAA MOLLHOCTb Pa, P8, Pc, Qa, QB, Qc
KoapdULMEeHT MOLLHOCTN HarpysKu cos ¢

10
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Tabaunua 2.6 — MapameTpbl aHaNOroBbIX BXOA0B

HomunHanbHaA YacToTa NnepeMeHHOro Toka 500y,
Pabouunit gManasoH 4acToTbl NEPEMEHHOTO TOKA 45 —-55Iy,
Konnyectso BXxo40B n3amepeHusa TOKOB 4
N3mepaemble TOKK Ia, I, Ic, 3lo
[unana3oH n3amepeHus Tokos da3 1-20000A1)
OCHOBHaA OTHOCUTE/IbHAA MOrpPelwHOCTb U3mepeHus ¢asHbix 2%
ToKoB (B AnanasoHe ot 0,1*IHom o 20*IHom) -
ManasoH M3mepeHuna ToKa 3lp BO BTOPUYHbIX BEMYUHAX NpU
ﬁOAKnIOLIeHVIM TIF-)H'I i i i 0,005 - 25A%
ManasoH mM3mepeHunsa ToKa 3lp B NepBUYHBbIX BENYMHAX NpU
fop,KmoquMM 32TPA—CDTHH—010 P P | 00510049
OcHOBHaA OTHOCMTENbHAA MOrpelwHoCcTb namepeHma Toka 3lg 2%
npu noakntoveHnmn THIM
OCHOBHaA OTHOCUTE/IbHAA MOrPeLwHOCTb n3MmepeHma Toka 3l +29%0@)
npv noakatodeHnn ICTPA-OTHM-01
N3mepsaemble Hanpax)eHus Uy, Us, Uca
Uaz, Usz, Uca
[nanasoH U3mepeHns HanpaxeHni 0 - 12000B)
OcnjosHan OTHOCUTENbHAA NOFPELIHOCTb U3MEPEHMA HaMnpAXKe- +3%
HUM
OcHoBHaA abcontoTHaA NOrpewHOCTb U3MEPEHUSA YI/I0B <+]0
OcHoBHaA abcontoTHaA NOrpewwHOCTb U3MEPEHMA YaCTOTbI <40,01ry
cetn

(1) — MonHbI AnanasoH U3MepeHus Npu NoakNoYeHmmn aatunkos ICTPA-AT-01-3,
3CTPA-AT-02-4 n KOTH-01-3. ®aKkTU4YecK1it Ananas3oH n3IMepeHus onpeaenaercs ycras-
KoW 610Ka «lHom» u cocTaBaset ot 0,1*lHom Ao 20*IHom;

(2) — NonHbIN granasoH usmepeHusa Npu nogKatodeHun THIM. dakTuyeckuin guanasoH
M3MepeHus 3a4aeTca ycTaBKoW «3lo_max» (B NepBUYHbIX BEJMYMHAX) U COCTaBNSAET OT
0,005*3lo_max ao 3lo_max;

(3) —MonHbIN granasoH n3mepeHna npu nogkatodeHnn SCTPA-PTHM-01 n SCTPA-OTHN-
02. daKTUYeCKUn AnanasoH M3MepeHusa onpeaenseTcs yctaBkoh 610Ka «3lo_max» (B
nepBUYHbIX BeNUYMHaX) n coctasasnet ot 0,005*3lo_max go 3lo_max;

(4) — Bes yueTa BAMAHMNA TOKa HebanaHca oT ICTPA-OTHI (0,1% OT TOKa Harpysku);

(5) — Npu noakntoueHnn gatunkos ICTPA-BC-01 n KATH-01-3.
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2.2 iIncKkpeTHble BXOAbl U BbIXOA4bl

OVCKpeTHbIe BXOA4bl UCNOJIb3YIOTCA ANA NONYyYeHUss MHGOPMaLUKN O COCTOAHUM
BHELIHMX YCTPOMCTB, TaKMX KaK KHOMKW, nepekntoyatenm n pene. MO cunTbiBaeT cocTonA-
HWe 3TUX BX0[,0B, obecneynBan onepaTMBHOE pearnpoBaHue Ha cobbiTusa.

Bce gucKpeTHble BXxoAbl ABAAOTCA CBOOOAHO NpOrpaMmmupyembiMy. BHyTpeHHne
CUTHa/bl YCTPOMCTBA, KOTOPbIE MOXKHO Ha3HAYUTb Ha AUCKPETHbIE BXOAbI, MPUBEAEHDbI B
NMPUNOXEHNU B.

Tabnnua 2.7 — MNapameTpbl UCKPETHLIX BXOLO0B

KonunuecTtso Bxog08 8(12%)
HomuHanbHOe HanpAXeHne BXOAHbIX CUTHAN0B ~/=220B
YpoBeHb HanpaXeHUA HaJeXHoro cpabaTtbiBaHWUA Ha NOCTOAH- 158/1708
HOM TOKe, He meHee/He Bonee
YpoBeHb HanpsaxeHWa BO3BpaTa Ha MOCTOAHHOM TOKe, He Me-

P P P ' 118/138B
Hee/He 6onee
YpoBeHb HanpAKeHUA HaZeKHoro cpabaTbiBaHMA Ha NepeMeH- 145/1708
HOM TOKe, He MeHee/He 6onee
YpoBeHb HanpAXeHWA BO3BpaTa Ha NepemMeHHOM TOKe, He me-

P P P P ' 115/1358
Hee/He Bonee
[OnnTenbHOCTb BXOAHOTO CUTrHaNa, AO0CTaTOYHOTO Ana cpabaTbl- 20me
BaHuWA
MpenenbHoO-A0NYyCTUMOE 3HaYEHME HANPAXKEHNA BXOLHbIX CUT- 13U

HOM

HasnoB !
Konnyectso anekTpuyecTBa MMNynbca pexeKkunun, He meHee 200MmKKn
AMnanTyaa nmnyabca pexekuunn, npu =220B 50mA
[NnTenbHOCTb MMNYbCa pexeKLmm 5mc
MoTpebasaemas MOLLHOCTb MPU HOMMWHA/ILHOM HanpPAXeHWUu,
=208 0,8BT

(*) — ana moamodukaumii ICTPA-NC-1 n MK3N-MC 2.0-1.
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[OuncKpeTHble BbIXOAbl UCNONb3YHOTCA A5 YNPABAEHUA BHEWHMMM ycTpoicTBamu. MO
OTNPaBAAET KOMaHAbl Ha BKAIOYEHME UM OTK/IOYEHWE STUX YCTPOMCTB B 3aBUCMMOCTHU
OT COCTOAHMA AMCKPETHbIX BXOAOB M pPe3y/abTaTOB aHa/NN3a aHaNorosbiX AaHHbIX. Aduc-
KpeTHble BbIXOAbl MOTYT MUCMONb30BaTbCA AN BU3YaNbHON UHAMKALMKN COCTOAHUA CU-
CTeMbl, HaNnpumep, Yepes CBETOANOAbI UK ApYyrMe MHAMKATOPbI A1A OLLEHKU TeKyLwero
cocToaHnA obopyaoBaHuA.

Bce pene cBoboaHO Nporpammupyemsble.

Tabnvua 2.8 — MapameTpbl ANCKPETHBIX BbIXOA0B

KonnuecTtBo BbIXOA0B 5(10%)

KoMmyTnpyembii NOCTOAHHbIN TOK HanpsaxeHrem 250B npw ak-
TUBHO-UHAYKTUBHOW Harpyske M MOCTOAHHOW BpemeHu go | <0,25A
0,05c

KoMmmyTnpyemsbiii nepemeHHbi ToK HanpsaxeHnem 400B npu
AKTUBHO-MHAYKTUBHOM Harpyske WM MOCTOAHHOW BpemeHun go | <4A
0,05c

KommyTnpyembli nepeMeHHbIN TOK HanpsxeHnem 260B npu
AKTUBHO-MHAYKTUBHOM Harpyske M MOCTOAHHOW BpemeHun go | <7A
0,05c

Bpemsa cpabaTtbiBaHuA <10mc

(*) — pna mogudumkaumm ICTPA-MC-1 u MK3M-MC 2.0-1.

2.3 MOHUTOPUHT
MOHWTOPUHT OCyLLLECTBAAGTCA Yepe3 HECKO/IbKO B3aMMOCBA3AHHbIX NMPOLLeCCOB:
1. C6op AaHHbIX C MOMOLLbIO CHETYUKOB
2. 3anucb JAHHbIX C MOMOLLBIO PEerncTpaTopoB
3. MpoTokonuposaHue cobbiTui
MOHUTOPUHT NO3BONAET OTC/IEKMBATL COCTOAHWE NEPBUYHOIO M BTOPUYHOTO 060pY-
[0BaHUA 1 BbICTPO pearnpoBaTh Ha Nt06ble OTKAOHEHMSA OT HOPMbI.
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Tabnnua 2.9 — CYETYMKM, PErUCTPATOPbI U MPOTOKO/IMPOBaHME

HassaHue Konuuecrso
CyeTumKkmM cpabaTbiBaHWA 3aLLUT
CYeT4YMKM KOMMYTaLMI BbIKOYaTENs
CYeTYMKM aKTUBHOM U PEaKTUBHOW aHeprum ana HM+
CYeTYMKM aKTUBHOM U PeaKTUBHOM sHeprum ansa HM- -
CyeTuymKM OCTaTOYHOrO pecypca BB -
MpOTOKONbI U3SMEHEHWI YCTaBOK 4000
MpoToKonbl cobbiTUi 8000
MpoToKonbl aBapui 1000
MpoToKkonbl KoMmyTaumii BB 8000
MpoTokonbl U3meHeHUA pecypca BB 4000
PernctpaTtop napameTpoB HarpysKku 160 vyacos c warom 1c
100 ocumanorpamm,
Lndposoit ocunnnorpad oT 400 go 5000 cekyHp,
(auckpetnsayms)

2.4 UnTepdeliic yenoBeKk-maLlIMHA

MO SW_ESTRA_PS vmeeT cobcTBEHHbIN MHTEPdENC YeN0BEK-MALLIMHA, KOTOPbIN
obecneumaeT apPeKTUBHOE B3aMMOAENCTBME MEXK Y ONepaTopom u cuctemon. U4M
npesoctasafeT MHGOPMALMIO O TEKYLLLEM COCTOAHUM 0BOPYLOBaHNA, BbIBOAA €€ Ha
BCTPOEHHbI gucnnei, iMbo ¢ NOMOLLbIO CBETOAMOAHOM MHAMKALMM.

Tabnuua 2.10 — CBeToaAnOAHasA CUrHaAU3auus

HassaHue
CoctosHue Pacumndposka
csBeTtoanoaa
MocToAHHOe cBeYeHue 3e- .
McnpaBHoe coctofHMe yCTpoit-
JIEHBIM C KPaTKOBPEMEH- cTea
Pabota HbIM NPOMapruBaHMem

MNocToAHHOe cBeveHue 3e-
JIEHbIM UJIN HE TOPUT

Cboii B pabote nporpammbl
yCTpOMCTBa

Heucnp 610ka

MNocToAHHOe cBeveHue Kpac-
HbIM

AnnapatHas  HeucnpasHOCTb
6nokKa

RS485, Ethernet

MuratoLLnii 3eneHbIn

I'Iepep,a‘-la AAHHbIX NO KaHany
CBA3N

Bluetooth

MNocToAHHOe cBeveHue 3e-
JIEHbIM

KaHan aKTuBeH 1 oXuaaeT co-
eANHEHne

Muratowmin 3eneHbIn

Mepenaya AaHHbIX MO KaHany
cBA3N

14
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Tabanua 2.10 — CBeTogMogHas curHannsauma (npoaokeHme)

vi MycKk 3agepKu BpemeHu ne-
va Muratowmii 3eneHblit pexoa Ha Apyryto rpynny ycra-
BOK
y3
va MocToaHHOe cBeveHue 3e- B paboTe rpynna ycTaBok, cooT-
NeHbIM BETCTBYIOLLAA cBETOANOAY
MocToaHHOe cBeveHue 3e-
3awmTa BBeAeHa B paboTy
NeHbImM
Muratowmii 3eneHbli MycK 3awmToI
TO, MT3, 033,
. . CpabaTbiBaHMe 3aluTbl, aBa-
300, 3MH MwuratoLmit KpacHbI p, . tmTel,
PUWHBIA NPU3HAK He yCTpaHeH
MocTosiHHOE cBeveHue Kpac- | CpabaTbiBaHMe 3awWwmTbl, aBa-
HbIM PUIHbI NPU3HAK yCTPaHeH
MocToaHHOE cBeveHue 3e-
ABTOMaTMKa BBeAeHa B paboTy
NIeHbIM
. . na ANB n ABP — Habop Bpe-
AMB, ABP, PHAl | Muratowmii seneHbiit A P 8p
MEHW rOTOBHOCTU
MocToAaHHOE cBeyeHue Kpac-
CpabaTblBaHME aBTOMATUKK
HbIM
MocTosHHOE cBeveHue 3e-
Tekyluee ynpasneHue - MY
MecTHoe, NeHbIM
AUCTaHUMOHHOE | [OCTOAHHOE CBEYEHME 3e-
Tekyluee ynpasneHue - TY
NeHbIM
MocToaHHOe cBeveHue Kpac- | BNOKMpOBKa py4yHOro BKAKOYe-
bnokunposka
HbIM HUA
MocToAHHOE cBeYeHwue Kpac- | MpuUcyTCTBYeT HanpsKeHWe Ha
CropoHa 1 HbIM CTOpOoHe
CtopoHa 2 MocTtoaHHOe cBeveHue 3e-
Hanps»keHune cTOpoHbI B HOpme
NeHbIM
MonoxkeHne BbiKAOYATENsA He
He roput
oTC/IeXXmnBaeTca
MocTtoaHHOe cBeveHue 3e-
BbikntouaTenb OTKAKOYEH
NIeHbIM
MNonoxeHune Bbl-
MocToaHHOE cBeveHune Kpac-
Kntoyatena BbikntouaTenb BKAOUEH
HbIM
MonoxeHne BbIKAOYATENsA He
MNonepemeHHoe cBeyeHMe
onpegeneHo (HencnpaBHOCTb
KpPacHOro v 3e1eHoro .
uenen ynpasneHus)

27.12.31-156-23566247
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Tabnnua 2.11 — CepBUCHbIE GYHKLMMU

TeneynpasneHve BB, TenemsmepeHue, TeNeCUrHann3aLma

CBO6OLHO NPOrpaMmMUPyeMble AUCKPETHbIE BXOAbI U BbIXOAbI

XpaHeHue yCTaBOK B 3HEProHe3aBUCHMON NamaATH

MocnepoBaTtenbHbii MHTEpdec RS485 ¢ npoTokonom obmeHa MODBUS RTU

NHTepdelic USB

UHTepdelic Bluetooth

NHTepdelic Ethernet c npoTokonom obmeHa MODBUS TCP n M3K 60870-104

BO3MOKHOCTb 3a/1aH1A YCTAaBOK NPU OTCYTCTBUM ONEPATUBHOIO NUTAHUSA (NUTaHME
ycTpoiictea ot USB)

BcTpoeHHbIN rpaduyeckmin MHAMKATOP W KNaBuaTypa A4 3afaHUA YCTaBOK U Npo-
CMOTPa TEKYLLMX NapameTpoB

PefaKTnpoBaHMe YCTaBOK B aBTOHOMHOM pexxume (6e3 noaKkNtoueHns K 3awmTe)

3afaHue Ha3BaHMI ANA BHELWHUX 3aLLmT

YeTbipe rpynnbl yCTaBOK 3aLUWUT M aBTOMATUKMN

HecKo/IbKo ypoBHeM f0CTyna K HacTPOMKe U KoHdUrypaumm

CBeToAMoaHan MHAMKaUMA cpaboTaBLmX 3aLmT

Mporpammupyemble CBETOAMOAbI

Yacbl peanbHOro BpEMeHM ¢ KOppeKTUpoBKoW Yepes ACY

oM

VlsmepeHMe BpemMeHUn KOMMyTauuun BblKAKOYaTeNA

Mporpamma No3BO/IAET BPYYHYIO KOMMYTUPOBaTb yNpaBisemoe 060pyaoBaHue 1
HacTpanBaTb MapaMeTpbl 3aLMTbl Yepes BCTPOEHHbIE KHOMKM YNPaBAeHUA AN UHTEp-
dericbl nepesayun AaHHbIX.
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Tabnunua 2.12 — HazHaueHWe KHONOK ynpaBaeHus

B/1€BO, BNPAaBO

0O603HauyeHne HassaHue HasHaueHue

1. Bxog B meHto

= Beog, 2. MNoAaTtsepxaeHWe BBOAA YCTaBKM UM
KOMaHAbl
1. Bbixog, 3 meHo

m OTmeHa A
2. OTMeHa BBOAA YCTaBKM UM KOMAHAbI

Bosspar KsutuposaHue 3awmr

Beepx, BHU3, 1. Haguraumya no meHwo

2. BBog, ycTaBoOK

OTkntoveHne BB

OTkntoveHue BB ¢ nynbTa: cHavana HaxKa-
TWE Ha KHOMKY OTK/OYEHUS, @ NOTOM — Ha
KHOMKY GpUKCcaLMmM KOMaHAbI

BkntoueHune BB

BkntoyeHue BB c nynbTa: cHavana Haxka-
TME Ha KHOMKY BKAKOYEHMA, @ MOTOM — Ha
KHOMKY ¢pUKCALMM KOMAHAbI

MY/TY

MepekntoYyeHne pexmMma ynpaBieHus:
MY nan TY

pynna ycTtaBoK

MepekntoyeHne TeKyLLEN rpynnbl ycTa-
BOK

lopaune
KHOMKW BBOAA

KHOMKW onepatnBHOro BBoAa/BblBOAA
DYHKLMIN aBTOMATUKM

dukcaunmn
KOMaHZbl

KHonKa ¢uKcaumm KomaHabl:

- BBoA/BbIBOA AMB, ABP, PH/I;

- nepektoveHne MY/TY;

- noaTsepXaeHne KommyTtauum BB;
- NepeKIoYeHne rpynn yCTaBoK;

27.12.31-156-23566247

17




OnwucaHue nporpammbl SW_ESTRA_PS

3 AITOPUTMBbI
ANrOpUTMbI 33aLLMUT M aBTOMaTUKKN NYHKTa CEKLMOHNPOBaHMA NO3BONAIOT peannso-

BaTb:
L]
[ ]

3aLWMUTY IMHUIA dNeKTponepesay ¢ O4HO- U ABYCTOPOHHUM NUTaHUEM;

3aWwuTy NoTpebuTenelt Ha oTnalikax c NpPefoXpaHUTENAMMU;

aBTOMaTUYECKOe BblAe/IeHNe NOBPEKAEHHOIO YHacTKa JIMHWUM 31eKTponepesay
C COXpaHeHUEeM MUTaHWA OCTabHbIX NOTpebuTenei;

CEeKLMOHMPOBAHME IMHUIA C ABYMA UCTOYHUKAMM MUTAHMS;

aBTOMATUKY NYHKTOB MECTHOIO Pe3epBMPOBaHUA C ABYMA U TPEMSA PEKJIoy3e-
pamu.

18
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Tabanua 3.1 — OyHKLUMM 3aWNUT 1 aBTOMATUKK

HasBaHue Koa ANSI Kon-sov
cTyneHeun
MT3 ¢ OHM 1 BO3MOXHOCTbIO:
e yyeta X Harpy3ku
e KOHTponAa BTH
e Bblbopa 3aBMcuMMon BTX 50, 51, 67 4(8%)
® KOMOBWHMPOBAHHOIO MYCKa N0 HAMNPSAKEHUIO
® yCKOpeHus nocne BkaoveHns BB
® [EeMCTBUSA HA CUTHaN
PHN MT3 51 1(2%)
33 ¢ OHM ¥ BO3MOXHOCTbIO: 51G, 59N,
* MyCka no HanpxeHvio 3Uo 67N 2(4%)
® [eMCTBMA HA CUTHaN
PHN 033 51G 1(2%)
3H® 46 2
N3 - 1
n3T - 1
3MH 27 2
3MH 59 2
3HH 47 2
KUH 60 +
3MM AM(PM) 32P(32Q) 2
[eTeKkTop MCTOYHUKA NUTaHUA - +
3Mn - 2
AYP c YAMB - 2
3NY 81H 2
OTKAOYEHUE OT BHELIHMX 3aLWMT - 2
AlNB 79 4 unkna
CeteBoii ABP - +
ABP NMMP, BHP - +
YPOB 50BF +
AYB - +
[unarHocTuka BblKkaoYaTens - +

MpumeyaHue.
(*) — obwee KonmyecTBO cTyneHen 3aWwmT ana KoHourypaumm NCC ¢ gBYCTOPOHHUM NK-
TaHueMm.
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3.1 AnropuTmbl 3aLmUT
3.1.1 MakcMmanbHaa TOKOBaA 3aL4mUTa

MaKcrMmanbHble TOKOBbIE 3aWMTbI NpeaHa3HayveHbl ANA 3aWmnTbl OT MexKaydasHbIX
KOPOTKMX 3aMblKaHWUI. B ycTpolicTBe NpeaycMoTpeHbl No YeTbipe ctyneHn MT3 gns npa-
MOFOo 1 06paTHOro HanpaBAeHUA MOLLHOCTU. OcobeHHOCTb PaboTbl TOKOBbIX 3aLLMT NPK-
MEHUTENIbHO K MYHKTaM CEKLMOHWPOBAHWUA (peKnoysepam) 3ak/atoyaeTcs B TOM, YTO
YCTaBKM TOKOBbIX 3aLLMT, @ TaKXKe UX BBOA,/BbIBOA, MOTYT MEHATb CBOM 3HAUEHMA B UMKNAX
BKAtoYeHua (L|B) no AMB. Peanusauma Takoro npuHuMna paboTbl HanpasaeHa Ha To,
4YTO6bI NOBLICUTb HAAEKHOCTb PAbOTbl CETU, YNPOCTUTb COrNACOBaHNE TOKOBbLIX 3aLLUT,
YCKOPWUTb MOMUCK U IOKANIM3aLUMI0 MecTa NoBpeXKAeHNA U A.p.

3aWwmTbl MOryT 6bITb HACTPOEHbI B CAeAyoWmMX KoHourypaumax (Tabavua 3.1.1):

® HeHanpaB/eHHas 3aluTa;

® HanpaB/eHHas 3aluTa;

®  CY4YeTOM XOJIOZAHOTO NYCKa HarpysKku;

® C OTCTPOWMKOW OT BPOCKOB TOKa HAMarHMYMBaHUA TpaHchoOpPMaTopPOB;

®  C HEe3aBMCMMOW UK 3aBUCUMOI XapaKTepPUCTUKOW cpabaTbiBaHuA;

®  CMYCKOM NO HanpsXXeHuto;

® CYCKOpeHMeMm noc/ie BKAYEHUS;

® C AeliCTBMEM Ha CUTHAN UM OTK/OYEHUE.

dyHKUMOHaNbHaA cxema MT3 (0bwaa Ans Bcex CTyneHei) npuBeaeHa Ha PUCYHKe
3.1.1.

[Ona onpepeneHna HanpaBAeHWA MOLLHOCTM MCMONb3YyeTcA «AeBAHOCTOrpafycHas
cxema». YCTpoMcTBO onpeaensiet yrabl mexany ¢asHbiM TOKOM W IMHEMHbIM HanpsaxKe-
HUEeM ANA Kaxaou napbl curHanos (Ia*Usc), (1s8”Uca), (Ic*Uas). CpabaTbiBaHue MT3 npo-
M30MAET B C/ly4ae NpesbleHna Be/IMYMHbI Ga3HOro TOKa 3a4aHHOM YCTaBKM cpabaTtbiBa-
HUWA 1 NonafaHuAa BekTopa Gpa3HOro ToKa B 30HY cpabaTbiBaHUA.

[nA 3apaHnA 30HbI cpabaTbiBaHWA HEOBXOOMMO YKa3aTb Yroa MaKCMManbHOW YyB-
CTBUTENBbHOCTU bmy, TOraa obnactb cpabaTbiBaHua OHM byaeTt onpeaenatbca Ananaso-
Hom —809<dny<+809, yto coctasnseT 1600. [na KaxAoro HanpasAeHUA MOLLHOCTM MO
Kpasm XapaKTepPUCTUKM NpesycMoTpeHa 30Ha 61okuposku B 100, Cxema onpeseneHve
HanpaB/ieHUA MOLLHOCTU NpuseaeHa Ha PucyHke 3.1.2. Yron makCMManbHOMN YyBCTBU-
TEeNbHOCTU 3a43eTCA OAUH A BCex cTyneHen MT3.

Mpun HencnpaBHOCTAX B LienAX Hanpa*KeHua npomcxoguT otkaz OHM. B Takom cnyyae
MT3 nnu nepeBoamUTCA B HEHAMNPABAEHHbIW PEXUM Uan BoKMpyeTca.

Mpw BBOAE perkMma «PaboTa Ha AMHMM» Bce cTyneHn MT3 610KMpytoTCA.

Mpy 6An3KMX TpexdasHbIX K3 BO3MOMKHO 3HAUUTENbHOE CHUMEHME HanpaxKeHus.
[Ona ncknoyeHna oTKasa 3awmTbl B Takux caydaax OHM 3anomuHaeT nocnegHue natb
nepuoaoB CUHYCOMAbl HANPAXKEHUA U BOCCTAHABAMBAET MO HUM YrO/l MEXAY TOKOM U
HanpseHnem. OnpeseneHne HanpaBAEHUA MOLWHOCTU 6IOKUPYETCA MPU CHUMKEHUM U3-
mepAeMbIX CUrHanoBs HMxke 20% ot HomMUHana.
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TexHuuyeckue napameTpbl NpuseaeHbl B Tabauue 3.1.2.

<Zanpet MT3

MT3-1+
iz am]

PucyHok 3.1.1 - dyHKumMoHanbHaa cxema MT3
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Tabnnua 3.1.1 — KoHbuUrypaumnoHHbie Kaoum MT3

HavmeHoBaHue KOHpUrypaLMoH- AvnanasoH 3aBoackoe 0O603HauYeHne
HOro Kntova 3HaueHui 3Ha4yeHue B MEHI0
«BbiBeaeHa»
«BBegeHa Ha
Al — KoHoUrypauMoHHbIV Koy ORI
MT3 «BBeaeHa Ha BbiBegeHa 3awuTa
OTK/N c ANB»
«BBegeHa Ha cur-
Han»
B6 — Pexkum paboTbl OHM npu He- Bnok BnoK Pabota OHM
MCNPABHOCTU LieNen HanpaxKeHns Pasp MT3 npw HUH
B11 - KoHTtponb HM OTKN / BKN OTKN OHM
B12 — bnokuposka no 1B OTKN /BKN / UHB OTKN Bnok no B
B13 — YyeT xonoaHoro nycka OTKN / BKA OTK/ Yaer XIT
Harpysku
B14 — bnokuposka ot BTH OTKN / BKN OTKN Bnok ot BTH
OTKN/Un/
B15 — lNyck no HanpsAXXeHuto Un+U2 OTKN Myck no U
«Hesasucnmasn»
«MHBepcHaa»
«CunbHO
MHBEPCHaA»
B16 — BbiGop TXC «YpesBblyaliHO Hesasucu- Tun TXC
MHBEpCHaA» Mmasn
«antenbHo
NHBepcHaa»
«KpyTtaa»
«Monorasa»
B17 — YckopeHue MT3 OTKN / BKN OTKN YMT3

22
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Ua 3oHa

cpabatbiBaHMa AN
(npamoe

HanpasneHue) N

dmy

HeYyyBCTBUTEN bHGCTi‘\\

3oHa N

UC HecpabaTbiBaHwWA UB

(obpatHoe
HanpasneHue)

PucyHok 3.1.2 - OnpegeneHune HanpasaeHMAa MowHOCTM ana MT3

Tabnuua 3.1.2 — TexHMYeckne napameTpbl MT3

HanmeHoBaHue AwnanasoH JAMCKpeTHOCTb 3aBopcKoe O603Haue-
napamerpa 3Ha4eHwui EEVELTZE] 3HayeHue HUWe B MEeHI0
YcTaBKa Mo TOKy B nep- 520000 1 100 Icp
BMYHbIX BEIMYMHAX, A
Kosbduument sosspara | o o 0,01 0,95 Ksoss
NyCKOBbIX OPraHoB
YcTaBka cpabaTtbiBaHUA
Nno NIMHEWHOMY HanpsAXKe- 1,0-90,0 0,1 50 Ucp
Huto, %
YcTaBKa cpabaTbiBaHuA
1,0- 1 2 2
no Hanpsaxexuto U2, % 0-90,0 o 0 U2ep
KoadduumeHT Bosspata
NYCKOBbIX OPraHoB No - - 1,05 -
HanpAXeHWUto
YcTaBKa no BpemeHmn 0-300 0,01 0,5 Tep
cpabaTbiBaHua, C
YcTaBKa no koadpouuu-
1-1 1 1 B
eHTy TMS, € 0, 0 0, TMS (BTX)
Bpems Bo3BpaTa, C 0-300 0,01 1 Tso3B (BTX)
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Tabaunua 3.1.2 — TexHU4yeckne napameTtpbl MT3 (npogokeHue)

Y

CTaBKa MO Bpemeny 0-300 0,01 0 Taon (BTX)
Taoon, ¢
MurumabHoe Bpems 0-300 0,01 0 Tmin (BTX)
cpabaTtbiBaHuA, C
M

AHCMMANBHOE BPEMA 0-300 0,01 0 Tmax (BTX)
cpabaTtbiBaHuA, C
MUWHUManNbHBbIN TOK cpa- 520000 1 0 Imin (BTX)
6aTbiBaHMA, A
M i -

aKCMManbHbIV TOK cpa 520000 1 0 Imax (BTX)
6atbiBaHuA, A
YcTaBKa no BBOAY YCKO- 01-5 0,01 1 Tey
peHus, ¢
YcTaBKa no BpemeHu
cpabatbiBaHua YMT3, ¢ 0-1 0,01 01 TyMT3
MakcnumanbHoe Bpems 01-1 0,01 01 Tmax ETH
610KMpoBkK Npu BTH, ¢
Yron makcMmanbHOM 4yB- 0-359,9 0,1 45 Fmy MT3
CTBUTENbHOCTU by, TPAA
KpaTHoOCTb X0n04HOro 1,5-10 01 3 Kxn
nycka
MocToAHHan oxnaxae- 1-120 1 30 Toxn XTI
HUA, MUH
’TA(:I(;TOFIHHaH Harpesa, 1-120 1 60 THarp XI1

an 3anyCKe HEKOTOPbIX HArpy3oK B onpeae/sieHHble Ce30Hbl BpeMeHU Ha6/'|l0,ﬂ,aeTCﬂ
nosbilweHHOe ﬂOTp86/'IEHME 3/1EKTPO3HEPIrnn B Te4eHne ANNUTENIbHOITO BpeMeEHNU. ﬂ,flﬂ nc-
KNKo4YeHUA HeCeNNeKTUBHOIO OTKNIIOYEeHUA TaKnX I'IOTpE6MTef|el7| B 3aWuTe npegycmoTpeHa
(byHKLl,Vlﬂ XO0N04HOro nycka. CMbICn 3aKtoYaeTcs B TOM, 4YTO NPU OTKIKOYEHHOM BbIK/IO-
YyaTtesie 3alnTa C NOCTOAHHOM BpemMeHun «Toxn XM» yBennyuneaet HayanbHbIM TOK cpa6a—
TbIBaHWA TOKOBbLIX 3alLNT A0 3ap,aHHOi/‘l KpPaTHOCTH ((KXI'I)), TeémM CaMbIiM NpeaoTBpaLlan He-
CeNeKTUBHOE OTKNOYEHUE HAarpy3Kn npu ee BKAKOYEHNUN U ,CI,/'IMTEI'IbHOﬁ pa60Te C NoBbl-
LWeHHbIM 3HepronoTtpebneHnem (PucyHok 3.1.3). B Toxke Bpemsa, Ana obecneyeHns 4ys-
CTBUTE/IbHOCTU 3alNTbl K KOPOTKMUM 3aMblKaHMAM MNPU BKAKOYEHHOM BblKAKO4YaTene,
YCTaBKa NO TOKY BO3BpalLaeTCA K UICXOAHOMY 3Ha4YeHUIO0 C NOCTOAHHOMN BpemeHun «THarp
XM».

Mpu BKAKOYEHWUM TPAHCPOPMATOPOB Ha XO0CTOM X0, NPW ONpeaeneHHbIX YCA0BUAX
BO3MOXXHO NPOTEKaHNE TOKa 3HauYUTeNbHOMN BE€/IMYUHbI, KOTOpPOE Ha3biBaeTCcA 6pOCKOM
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TOKA HamarHMunBaHuA. [1nA UCKNIOYEHUS HECENeKTUBHOTO OTK/IIOYEHUA B TaKUX PEXU-
max npegycmoTpeHa ¢pyHkumusa «KoHTponb BTH», KoTopas ¢uKkcmpyet BTH n 6n10knpyet
OeliCTBME NYCKOBbIX OPraHOB TOKOBbIX 3aLUMT A0 MOMEHTA €ro 3aTyXaHuA.

lcp(t), A

Oxnapg Harpes

Kxn * Icp

Toxn | THarp

PucyHok 3.1.3 - ®yHKUMA yyeTa XONO4HOTO NYCKa HarpysKku

[lnA OTCTPOWMKM OT NYCKOBbIX TOKOB HAarpy3Ku1 M NOBbIWEHWA YyBCTBUTE/IbHOCTU TOKO-
BbIX 3alWMT JaHHble cTyneHn MT3 moryT 6biTb AONOHEHBI NMYCKOBbBIMM OpraHamu no
HanpAXKeHuto.

[na oTKNoYeHUA BblKAtoYaTens 6e3 BblAepKKM BPEMEHW Mnociae onepaTUBHOrO
BKIOYEHMA BbIKAOYaTeNs u B uukaax AlNB BoamorxkHo BBecT YMT3. YckopeHue BBO-
AuTCA nocsie nponagaHua curHana «PMO» Ha Bpems BBOAA YCKOPEHMA.

[na cornacoBaHMA TOKOBbIX 3aLLUT CO CMEXHbIMMU 31€MEHTAaMU CETU, UMEOLLIMMMU 3a-
LWMTbl C TOKO33aBUCMMbIMKM XapaKTepucTMKamu cpabaTtbiBaHua, MT3 MOXKHO TaKKe
HACTPOUTL Ha cpabaTbiBaHWE NO OAHOM U3 HECKOJIbKMX A0CTYMNHbIX BTX. loCTymnHble TUMbI
XapaKTepUCTUK NpeacTaBneHbl B Tabaunue 3.1.3. padmKn xapakTepmucTuk cpabartbiBaHuma
npusegeHsbl B MPUOKEHWUN B. [ina Bcex xapaKTEPUCTUK pacyeTHoe Bpems cpabaTbiBa-
HUA:

e He npesblluaeT BpeMs cpabaTbiBaHMA npu KpaTtHocTu | / Icp = 20;

e He npesblwaet 300c.

an MUCNO/b30BaHUMN MaKCUMaNbHOW TOKOBOM 3dlWMTbl B Ka4ecTBe 3allKTbl OT nepe-
rPy3Ku MT3 moXxHO nepesectn c ﬂ,eﬁCTBMH Ha OTK/IlO4YeHUe Ha ,D,eﬁCTBMe Ha CUTHan.
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Tabauua 3.1.3 — NapameTpbl cpabaTtbiBaHWA M Bo3BpaTa BTX

HaumeHoBaHue Bpems
Bpems cpabatbiBaHuA
XapaKTEPUCTUKU BO3BpaTa
0,14
MHBepcHan TMS 002 Tso38
(ﬁ -1
13,5
CunbHO UHBEpPCHanA TMS * I~ Tso3B
(w) -1
80
YpesBblualiHO MHBEPCHasA TMS = 2 Tso38
(H) -1
120
[nvTtenbHo nHBepcHasn TMS * Y Tso3B
(7ep) 1
KpyTas (PTB-1) I 5+ TMS TB038B
30« (75— 1)
cp
1
5+ TMS
Monoran (PT-80) ) I 1 ’ Tso38B
0+ ((rp—1)/6
Tabauua 3.1.4 — MecTopacnonoxeHune yctaBok MT3 B MeHI0 yCTpoicTBa
FnaBHoOe meHIo MogmeHto 1 MopgmeHtio 2 MopmeHto 3
YcTtaBku P3MA - YcTtaBku 1-4 > Obwwme MT3
YcraBku P3nA - YcTtaBku 1-4 > MT3-1
YcraBku P3nA - YcTtaBku 1-4 > MT3-2
YcraBku P3nA - YcTtaBku 1-4 > MT3-3
YcraBku P3nA - YcTtaBku 1-4 > MT3-4

26
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3.1.2 3awumra ot 033

33 npepHasHaveHa A4N1A 3aLWMTbl OT 04HOdA3HbIX 3aMbIKaHUI Ha 3emato. MNpeaycmoT-
peHo no age ctyneHu ot 033 B KaXKA0OM HanNpaB/ieHUN MOLLHOCTHU, KaXKAaa U3 KOTOPbIX
coneput OHM Hynesoi NocnefoBaTENBHOCTU U MOXKET BbITb HACTPOEHA B C/IEAYHOLLNX
KoHoUrypaumsx (Tabanua 3.1.8):

® HeHanpaB/ieHHaA 3aLuTa No TOKy;

® HeHanpaB/ieHHaA 3aLUMTa MO TOKY C MYCKOM NO HaNpPAXEHWIo;

e curHanmsauma 033 no 3Uo;

® HanpaB/ieHHas 3aWwuTa;

® C AelCcTBMEM Ha CUTHaN MW OTKAOYEHME.

dyHKUMOHanbHble cxembl 33 (0bwan Ans Bcex CTyneHen) npuBeaeHa Ha PucyHke
3.1.4.

Tabavua 3.1.8 — KoHoUrypaumoHHble Katoum 33

HaumeHoBaHMe KOHPUrypaLMoHHOro AwnanasoH 3aBopcKoe 0O603HaueHue
Knto4a 3HaYeHu 3HaYeHue B MEHI0

«BbiBegeHa»
«BBepgeHa Ha
OTK/1»
A9 — KoHpurypaumoHHbIV Katod 33 «BBepgeHa Ha BbiBepeHa 3awmTa
OTK/ c AMB»
«BBegeHa Ha
curHan»

B7 — Pexkum pabotbl OHM npu Heuc- Bnok Pabota OHM
o Bnok
NPaBHOCTM Lienen HanpaxkeHuna Pa3p 33 npu HUH

3lo
B91—-Tun 33 3lo+3Uo 3l0 Tun
3Uo

Hanpasn

O6nactb cpabaTbiBaHUA HanpasaeHHo OHM 3apaeTca, Kak Uy MT3, yriom makcu-
MasibHOW YyBCTBUTENbHOCTU dmy. Toraa obnactb cpabaTbiBaHMA byaeT onpeaenaTbes
AnanasoHom —809<dny<+809, yto coctasnset 1600, Jna KaXKAoro HanpasaEHUSA MOLLHO-
CTU MO KPasM XapaKTepUCTUKMN NPesycMOTpeHa 30Ha 6aokuposku B 10°. OTcyeT Bbiwe-
YNOMSAHYTbIX Yr10B BeAeTca OoT ocu BekTopa 3Uo NpoTMB YacoBoK CTpesku (PucyHok
3.1.5). OnpepeneHne HanpaBAEHUA MOLLHOCTU BAOKMPYETCA NPU CHUNKEHUU U3Mepse-
MbIX CUTHaNoB HuxKe 20% oT HOMUWHana.

Mpn HencnNpPaBHOCTAX B LLeNAX HaMpPAXKeHWUA TOKOBaA 3alLMTa C NYCKOM MO HanpaxKe-
HWIO MEPEBOAMTCA B TOKOBbII PEXMM, paboTa HanpaBAEHHOM 3aLLUTbl B 33BUCUMOCTM OT
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Kntoya «Pabota OHM 33 npu HUH» naun 610KkMpyeTcs uam nepeBogmuTca B TOKOBbIN pe-

KUM.
Mpu BBOAE pexuma «PaboTa Ha IMHUMY BCe CTyneHun 33 60KnpytoTCa.

TexHuyeckne napameTpbl NpuseseHsl B Tabamue 3.1.9.

A9

lcp 331+ B91
7| >

Tep 331+ 4

.

30Ha
cpabaTbiBaHuA

30Ha 6NOKUPOBKK

3oHa
He4yBCTBUTENbHOCTU

PucyHok 3.1.5 - OnpeaeneHve HanpaBieHUA MOLLHOCTM HY/JIEBOW NOCAeA0BaTeNbHOCTH
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Tabanua 3.1.9 — TexHunyeckue napameTpbl 33

HaumeHoBaHue AnanasoH ANCKpeTHOCTb 3aBoackoe | O6o3HaueHue
napametpa 3HauYeHuin 3afaHuA 3HaYyeHue B MEHI0

YcTaBKa no TOKy B nep- 0,2-
BUYHbIX BE/IMYMHAX, A 200,00 0,01 0, lcp
KoadduumeHT BosspaTta
NYCKOBbIX OPraHoB No - - 0,95 -
TOKY
M

CTaBKa No BpemeHu 0-300 0,01 5 Tep
cpabaTbiBaHua, ¢
Yron makcumanobHoi
YYBCTBUTENbHOCTU by, 0-359,9 0,1 90 Fmy 33
rpaa
\/ -

CTaBKa Mo Hanpsxe 1,0-90,0 01 30 Ucp
HUto cpabaTbiBaHmnA, %
KoadpduumeHT Bo3Bpata
NyCKOBbIX OPraHoB No -—- - 1,05 -
HanpAXKeHWUto

Tabavua 3.1.10 — MecTopacnosoyKeHne yCcTaBoK 33 B MEHHO YCTPOMCTBA

FnaBHOe meHI0 MogmeHio 1 NMogmeHtio 2 MopmeHto 3
YcraBsku P3nA - Ycrasku 1-4 - Obwwe 33
YcTtasku P3nMA - Ycrasku 1-4 - 33-1
YcTtasku P3nA -> Ycrasku 1-4 33-2

3.1.3 3awumTa ot 6/4mn3Kux K3

3awmTa BK3 npegHasHaveHa Ans AMKBMAAUNK 6e3 BbiAEPIKKM BpeMeHU 6an3Kux K3,
COMPOBOXAAOLLMXCA 3HAUMTEIbHLIM CHUMKEHMEM MUTAKOWEro HanpsxeHua (PucyHke

3.1.6).

OnucaHne KOHPUIrypaLMOHHbIX Kntodel npusegeHo B Tabauue 3.1.11. TexHu4yeckue
napameTpbl 3aWnTbl NpuBeaeHbl B Tabanue 3.1.12.

Tabnanua 3.1.11 — KoHourypaumoHHble Kntoun BK3

HaunmeHoBaHue KOHUrypaumoHHoro Awvana3soH 3aBopgckoe 0O603HaueHune
KAo4a 3Ha4YeHuIn 3HayeHue B MEeHI0
B107 — BBoa/BbIBOA, 3aLLMTbI U3 AEi- BbiBepeHa
A/ A 3all A A / BbiBegeHa Bsoga 3awwuThl
cTBUA BBeJeHa

27.12.31-156-23566247
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Icp BK3
Jl=

71>
— s
B107
7= 0,02¢
g e
ESEED——
PucyHok 3.1.6 — dyHKuUMOHaNbHasA cxema bK3
Tabauua 3.1.12 — TexHuyeckme napameTpbl BK3
HaumeHoBaHue Awnana3soH JAuncKpeTHOCTb 3aBopgckoe 0O603HaueHue
napameTpa 3HauYeHuM 3a4aHuA 3HayeHue B MeéH
\/ -
CTaBKa Mo TOKY B nep 5 - 20000 1 2000 Icp
BUYHbIX BENUYUNHAX, A
KoadduumeHT BosspaTta N . 0.95 .
MYCKOBbIX OPraHoB ’
Tabnnua 3.1.13 — MecTopacnono»KeHue ycTaBoK BK3 B MmeHto ycTpoiicTea
FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3
YcTtasku P3nA > Ycrasku 1-4 > BK3

3.1.4 3awuTa ot HecummeTpum pasHbIX TOKOB
3H® npepHasHayeHa A4NA 3alWMTbl ABUFATENIbHOW HArpy3KM OoT HemoaHodasHbIX pe-

KMMOB paboTbl (PUcyHOK 3.1.7). YcnosuammM cpabaTblBaHMA 3aLWMUTbl ABNAOTCA:

e abcontoTHOe 3HayeHue ToKa O6paTHOl7| nocnenoBaTe/ibHOCTU 6onblie YCTaBKU

cpabatbiBaHus;

® TOK 06paTHOl7I nocnenoBaTe/IbHOCTH, Bblpa)'KeHHbII\/'l B NPOLUEHTax OT TOKa I'IpFIMOI\/'I

nocnefoBaTeNibHOCTH, boblUE 334aHHOTO YPOBHS;
e OTCyTCTBME NycKa 3awmt MT3, 33 n 3HH.

OnncaHne KOHOUIypaUMOHHBIX Katoyel npusegeHo B Tabaunue 3.1.14. TexHMyeckue

napameTpbl 3aWnTbl NpuBegeHbl B Tabaunye 3.1.15.

30
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3H®-1 curn

3H®-2 curn

PucyHok 3.1.7 — dyHKUMOHaNbHaA cxema 3HP

Tabnvua 3.1.14 — KoHdpurypaumoHHble Kaoum 3HD

HanmeHoBaHue KOH$UrypaumoHHoro AwnanasoH 3aBogcKoe 0O603HaueHue
Kntoya 3HaYeHu 3HayeHue B MEHI0
B109, B113-B B
(39, 3 — BBoA/BbIBOA, 3aLUMThI U3 biBeaeHa / Bbiseqena -
Aencrena BBefeHa
B110, B114 — [leicTBME 3aLLMUTbI Cg;:;n CurHan CpabatbiBaHue

Tabnvua 3.1.15 — TexHn4yeckne napametpbl 3HO

HammeHoBaHue [AunanasoH | J[JUCKpeTHOCTb 3aBoackoe | O6o3HaueHue

napamerpa 3HauYeHuin 3afaHua 3HayeHue B MeHI0

Y| 6
poBeHb cpabaTbiBaHUA 0,5 100 01 10 Nep

no Hecummetpmm, %
YcTaBka cpabaTtbiBaHUA
no Toky obpaTtHoli nocne-

v o5p 520000 1 100 Icp
[0BaTENbHOCTU B Nep-
BMYHbIX BEIMYMHAX, A
KoadduumeHT Bosspata N N 095 N
NyCKOBbIX OPraHoB !
YcTaBKa no BpemeHu 0-300 0,01 10 Tep
cpabaTbiBaHus, C
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Tabnnua 3.1.16 — MectopacnosioxkeHue yctaBok 3H® B meHto ycTpoicTaa

FnaBHOe meHI0

MogmeHio 1

MoagmeHio 2

NoameHto 3

YcTtasku P3nA

9

Ycrasku 1-4

-> 3HO

3.1.5 KOHTpOIIb UCNpPaBHOCTU u,eneﬁ HanpaXXeHnA U KOHTPO/Ib HanpAXXeHUA UCTOYHU-

KOB NUTaHUA

[ns paboTbl HEKOTOPbIX GYHKLMIN aBTOMATUKM M 3aLLMT NPEeAYyCMOTPEH OpraH KOH-
TPOAA HAMPAXKEHMWA OT KaXKA0M U3 CTOPOH NUTaHUA, KOTOPbIN popmupyeT curHanbl «Uctl

B Hopme», «UcT2 B Hopme» (PucyHok 3.1.8).

BblweyKasaHHble curHanbl 6yayT chopmMpoBaHbl, ECAM HA BCEX BXOAAX NEMEHTA

«W» ByayT npucyTCTBOBaTb orMyeckne «1». B popMMpOBaHMM CUrHANOB YHaCTBYIOT:

® OpraH KOHTPO/IA HanNpAXeHUa npamon nocnegosaTenbHocT U1, kKoTopbi 6510-
Kupyet dpopmuposaHune «Uctl / Uct2 B HOpMme», eciv YpOoBEHb HanpsaXKeHus

HaxoAMTCA He B 3ag4aHHOM AmanasoHe (Tabauua 3.1.18);
e OpraH KOHTPOAA HanpAXeHus obpaTHOM nocnegosartesibHocTn U2;
e OpraH KOHTPOAA HanpsAXeHWs HyneBoit nocnegosaTtensHocTy 3Uo;

e OpraH KOHTPOJ/IA YacToTbl CETM, GOPMUPYIOLLMIA Normyeckunii «0» Ha CBOem Bbl-

Xoae, eC/ 4aCToTa HaXo4UTCA He B 3alaHHOM JuMana3oHe.

05

Ucrt

Ucr2

Ucr2

3Uomax Ucr  $13

ﬂU > 4
U2max Ucr
u2-1 FU>
Unom
U1-1 EVES
UHom
z
i
[oum.rBC @
3Uomax Uct  S14
J’U =
U2max Ucr
u22 U
Uxom
uUt-2 Uz
Unom
S
e

[ [V

PucyHok 3.1.8 — dyHKUMOHANbHAA CXeMa KOHTPOASA HaNPAXeHWA UCTOYHMKOB NMUTaHUA
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Ecnv HanpsxeHWe Ha CTOPOHaxX MUTaHUA HAXOAWUTCA He B HOPME, HO Bbllle YCTaBKM
«UHan Uct», To 6yayT dopmuposaTbes curHanbl «Uctd» n «Uct2».

[nAa BTOPOW CTOPOHbI MUTaHMA BO3MOKEH TaKXKe KOHTPOJIb HANNYMUA HaNPAKEHMA No
AUCKpeTHOMY Bxoay «B UcT2» OT BHeLHero pesie HanpaxXeHus.

Tabanua 3.1.17 — KoHourypaumoHHble Katoum ana curdanos Uctl / Uct2 B Hopme

HavmmeHoBaHWe KOHPUrypaLMOHHOTO [AunanasoH 3aBoackoe | O603HaueHue
KAtoua 3HauYeHuni 3HauYeHue B MEHI0
S$13, S14 — KoHTtponb 3Uo OTKN / BKA OTKN KoHTtponb 3Uo

Tabanua 3.1.18 — TexHMYecKme napameTpbl 417 CUTHANI0OB KOHTPOA HanpaXKeHUn

HaumeHoBaHue [Awnana3oH JANCKpeTHOCTb 3aBopckoe 0O603HaueHue
napametpa 3HaYeHun 3agaHuA 3HauyeHue B MeHIo

YcTaBKa no Hanuuio
HanNpAXKeHWA Ha CTOPOHe, 1,0-20,0 0,1 10 Unan Uct
%

YcTaBKa N0 MakcMmasnb-

HOMY HanpsaxeHuto U1, 100,0 - 0,1 110 Umax Uct
o 150,0

%

YcTaBKka N0 MUHUMaNb- 200

HOMY HanpskeHuto U1, 9é 9 0,1 90 Umin Uct

%

YcTaBKa No HanpsAXeHuto
obpaTHoW nocnenosa- 5,0-50,0 0,1 15 U2max Uct
TenbHocTn U2, %

YcTaBKa no HanpsKeHuto
HyneBoW nocnenosa- 5,0-50,0 0,1 15 3Uomax Uct
TenbHoctn 3Uo, %

KoadpduumeHT Bo3Bpata
NMYCKOBbIX OPraHoB Nno - - 0,95 -
HanpsxeHwuto, U2

YcTaBka cpabaTtbiBaHUA

Nno MakcMManbHOM Ya- 20,00~ 0,01 50,5 Fmax Uct
55,00

crtote, 'y

YcTaBKa cpabatbiBaHMA 45.00—

No MUHUMaANbHOWM Ya- 4é 99 0,01 49,5 Fmin Uct

croTe, 'y,
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Tabnnua 3.1.19 — MecTtopacnosioXKeHUe yCTaBOK KOHTPOS HanpsAXeHUN B MEHIO
yCTpoWcTBa

FnaBHoe meHI0 MopmeHtio 1 MoameHto 2 MoameHto 3

YcraBku P3nA -> Ycrasku 1-4 - KoHTponb Uct

PYHKLMA KOHTPOA LLenen HanpaXXeHUA npeaHa3HayYeHa 419 BblABAEHUA Hencnpas-
HOCTel B Lenax HanpaKeHna n 6N1oKMpoBaHNA GYHKLMI 3aWNUT U aBTOMATUKK, KOTOpble
B TaKMX peXkmmax moryT paboTaTb HenpasuabHO. TaKUMM HEMCMPABHOCTAMM MOTYT BbITb:

e  OTK/IlOYEHMEe aBTOMAaTMYECKOTO BblK/oYaTens (aBTomaTa) Lenei Hanpax)eHus;

e 00pbiIB Lenel HanpsaXKeHs;

® [eperopaHue O4HOIO WM HECKO/IbKUX NpeaoXpaHuTeneit B NepBUYHbIX Lenax

nsmeputenbHoro TH uan o6pbiB 04HOIO UM HECKOIbKUX Lieneit HanpsxeHusa.

KOHTpO/b MCMpPaBHOCTM OCYLLECTBASIETCA C/eAyolwmmu  cnocobamu (Tabavua
3.1.20).

1) KOHTpO/1b MONOXKEHWA aBTOMATA Lienen HanpsxKeHua yepes [1B 3aLuTbl C UCNOJb-
30BaHMEM ero A0N0/IHUTE/IbHbIX 6/I0K-KOHTAKTOB.

OTKNOYEHNEe aBTOMATMYECKOTO BbIK/OYATENA MOXKET npousonTn npu K3 B uensx
HanpAXXeHWA BCieACTBUE OLIMOKM 0BCNYKUBAIOLLEro NepcoHana Uamn nNpu HencnpasBHo-
CTW camoro aBTomaTa. [MonoxKeHne aBToMaTa KOHTPONMPYETCA Yepe3 ANCKPETHbIN BXOA,
Mpy nossneHnmn normyeckoro Hynsa Ha B «ABT TH ctl/ct2» curHanbl «HUH ctl/cT2»
bopmupytoTca 6e3 BblAEPIKKM BPEMEHM.

2) O6pbiB LEenei HanpAXKeHUA BbIABAAETCA NPU OLHOBPEMEHHOM BbIMOJIHEHUN Cle-
ayrowmnx ycnosui (PucyHok 3.1.9):

®  OTCyTCTBME HanpsxeHui (oTcyTcTeue curHanos «Uctd» n «Uct2»);

e  OTCYTCTBME NYCKOBbIX CUrHanos MT3;

®  Ha/Anyme TOKOB Harpysku.

3) MNeperopaHne 04HOTO UM HECKONbKWUX NPeoXpaHUTeNel B NePBUYHbIX LLenaxX U3-
MepUTeNbHOro TpaHchopmaTopa HanpsXKeHWUs NPUBOAMT K cpabaTtbiBaHuto KLLH npu Bbi-
MOJIHEHWM CeAYIOLLMX YCOBUIA:

®  OTCYTCTBME TOKa 06paTHOW Nocnefo0BaTENbHOCTY;

®  HanMuMe TOKOB Harpysku;

®  HanuuMe HanpaxKeHus o6paTHOW NocnefoBaTENbHOCTY.

B nocnegHunx asyx cayyasx curHanbl «HUH ¢11/c12» dopMMpyIoTCa C BblAepHKON
BpemeHu «Tcp HUH» (Tabamua 3.1.21). lonosHUTENbHO MOXKET BbITb BBEAEH KOHTPO/b
YepenoBaHusa ¢as.
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Mpn HeMcnpaBHOCTAX B LENAX HanpAKeHMWA, BbIABAEHHbIX CUCTEMON CamoamarHo-
CTMKM YCTPOMCTBA, NN NPU OTCYTCTBUM NOAKAIOUEHUSA Lienei HanpaXKeHUs K yCTPpoMCTBY

dyHKuma KLH 6n1okunpyeTcs.

PacnonoxeHue ycTaBoK B meHto ycTpoiictea ana KLH npusegeHo B Tabaumue 3.1.22.

s12

(18 Jas THent >—j>—’

Yerl Tnarp KLH

—
Ia
1
—
TR
Uniom

126p KUH

511
- < A e

Ilio( MT3 >

e o —
[»—:u-q—nc> = { ! ry s11
™ _E, L "< npaz)
Ic 04 1|
S5 4 —MUZCMLLH
Sl [ B | 2 u> n
12¢cp KI |
B L1 S
"52=30H"
LH e o
[ame >
PucyHok 3.1.9 — ®yHKUMOHaNbHAA cxema KoHTpona LIH
Tabnvua 3.1.20 — KoHdurypaumoHHble katoum KLH
HanmeHoBaHue KOH$UrypaumoHHoro AwnanasoH 3aBogcKoe 0O603HaueHue
KAtoya 3HauyeHui 3HayeHue B MEHI0
S11 - Beoa/BbiBoa KLH 13 geitcteua OTK/N / BKN OTKN KUH
KoHTponb
12 - B
S KoHTtponb AsT TH OTK/1/ BKN OTKN AsTTH
S15 — KoHTponb YepegoBaHua ¢as OTKN / BKN OTKN KOT&?%
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Tabnnua 3.1.21 — TexHu4yeckune napametpol KLH

HaumeHoBaHue
napamertpa

[AnanasoH
3HaA4YeHUM

JAUNCKpeTHOCTb
3aAaHuA

0O603HaueHue
B MeHI0

3aBoacKoe
3HayeHue

YcTaBKa No HanpaXKeHuto
obpaTHoW nocnegosa-
TeNbHOCTU, %

10,0 —
70,0

0,1

20 U2cp

KoadduumeHT Bo3spata
MYCKOBbIX OPraHoB no
HanpsXeHuto

1,05

TOK Harpysku B nepsuy-
HbIX BesIM4MHax, A

5-500

50 IHarp

YcTaBKa no ToKy cpaba-
TbIBaHWA 06paTHOW no-
cnepoBaTeIbHOCTU B
NepBUYHbIX BENIMYNHAX, A

5-500

50 12cp

KoadduumeHT Bo3spata
NYCKOBbIX OPraHoOB Mo
TOKY

0,95 ---

YcTaBKa no BpemeHm
cpabaTtbiBaHus, C

1-300

0,01

10 Tcp

Tabauua 3.1.22 — MecTopacnonoxkeHue yctaBok KLH B meHto ycTpoicta

FnaBHOe meHI0

MogmeHio 1

NMogmeHio 2

MopmeHto 3

YcTtaBku P3nMA -

Ycrasku 1-4

> KoHTponb LH

3.1.6 3awmTa MMHMMANbHOIO HaNPAXKeHUA

3MH npegHasHayeHa aia obecneyeHns HageKHoM PaboTbl OTBETCTBEHHBIX MOTpe-
6uTenein Npu HeZOMYCTUMOM CHUMKEHUM HaMNPAXKeHUA B 3/EKTPUUYECKOW ceTu. 3Hauu-
Te/IbHOE CHUMKEHMNE BO3MOMKHO Mpu B6AN3KUX KOPOTKMX 3aMbIKaHUAX UMW NPU 3HAUUTEb-
HbIX Neperpyskax. B Takux pexxmmax 3awmura nponsBoamT OTKAOHEHNE HEOTBETCTBEHHbIX
NPUCOEAMHEHWNI, YTO NO3BONSAET COXPAHWUTL MUTAHME U 3aNyCK OTBETCTBEHHOW HarpysKu.
MpeaycmoTpeHo ABe cTyneHu 3MH, Kaxaas U3 KOTOpbIX MOXKem BbiTb HacTpoeHa B

cnepyrowmnx KoHourypaumax (Tabauuya 3.1.23):
e cpabaTbiBaHMe MO SIMHENHbIM HaNPAXEHUAM;
e cpabaTbiBaHMe No GpasHbIM HANPANKEHUAM.

36
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dyHKUMOHanbHble cxembl 3MH-1 1 3MH-2 npuseaeHbl Ha PucyHke 3.1.10.

3awmTa cpabaTtbiBaeT NPU CHUNKEHUWN BCEX HAMPAXKEHUIN HUXKe YCTaBKKU cpabaTbiBa-
HUA. ONA UCKNOYEHUA HECENEKTUBHOMO OTKAOYEHUA npucoeanHeHnin npu K3 namn 033
Ha NINHUAX HEDONbLLOI NPOTAXKEHHOCTU, BBOAUTCA BNOKMPOBKA NPU NycKe TOKOBbIX 3a-
WMT. MpK HEMCNPABHOCTAX B Lienax HanpsaxKeHua ctyneHn 3MH 610kupytoTes.

TexHWuYeckune napameTpbl NnpueeaeHbl B Tabauue 3.1.24.

PacnosioxeHne ycTaBoOK B MEHI0 yCTpoWcTBa NpuseaeHo B Tabanye 3.1.25.

Tabanua 3.1.23 — KoHourypaumoHHble knoun 3MH

HavmeHoBaHMe KOHGUrypaLMoOHHOro AwvanasoH 3aBoacKoe 0O603HayeHue B
Kntoya 3HauyeHu 3HayeHue MEeHI0
B117,B121-B B
1 BOA/BbIBOA, 3aLWMTbI U3 biBegeHa / Buisegera Y-
Aeicreua BBEAEHa
B118, B122 — Tn KOHTPO/IMPYEMOTO Un/Ud Un Myck no U
HanpsaXeHun
B119, B123 - fleiicTBMe 3aLLUTbI OTk] OTKN CpabaTtbiBaHue
CurHan
Tabnnua 3.1.24 — TexHnyeckme napametpbl 3SMH
HanmeHoBaHue [AvnanasoH [AunckpeTHOCTb 3aBoackoe | O603HaueHue
napametpa 3HauyeHu 3ajaHuA 3HayeHue B MeHI0
VCTaB:a no Hanpsaxe- 1,0-90,0 01 60 Ucp
Huto, %
KoadduumeHT Bosspata . N 105 .
MYCKOBbIX OPraHoB ’
YcTaBKa no BpemeHu 0-300 0,01 3 Tep
cpabaTbiBaHua, ¢

Tabaunua 3.1.25 — MecTopacnonoeHue yctasok 3MH-1 1 3MH-2 B meHio0 ycTpoicTea

FnaBHoOe meHIo MogmeHio 1 MopgmeHtio 2 MopmeHto 3
YcraBku P3nA - Ycrasku 1-4 > 3MH-1
YcraBku P3nA - Ycrasku 1-4 > 3MH-2
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Tcp 3MH-1 8119

Ucp 3MH-2
[V o FIVE Wy
&
(-
B122

11

Uca
[Urow |

3MH-2 crrn

PucyHok 3.1.10 — ®yHKumnoHanbHaa cxema 3MH-1 1 3MH-2
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3.1.7 3awuTa oT NOBbIWEHUA HANPAXKEHUA

[na 3aWwmTbl NOTPebuTenein, YyBCTBMTE/bHbIX K MOBbILWEHUIO HANPAXKEHUA (Hanpu-
Mep, KoHAeHcaTopHble 6aTapen n TpaHchopPMaTOpPbI), B yCTPOMCTBE NPEAYyCMOTPEHbI ABe
ctynenu 3MH.

MyckK 3aWwnTbl OCYLLEeCTBAAETCA OT NYCKOBbIX OPraHOB MAaKCMMA/IbHOTO HanpaxXeHua
(Uag, Usc, Uca), 06beamHeHHbIx no cxeme «U/IN». 3awmnta 610KMpyeTcs npu oTCyTCTBUM
curHana «PMB».

dyHKUMOHanbHaa cxema 3MH npueeaeHa Ha PucyHke 3.1.11. OnucaHne KoHoUrypa-
LMOHHbIX K/touel npuseaeHo B Tabanue 3.1.26.

TexHUYecKne napameTpbl 3aLLMTbI NpuBeaeHbl B Tabavue 3.1.27.

PacnosioxeHue ycTaBoK B MeHI0 yCTpoiicTBa npuseaeHo B Tabanue 3.1.28.

Tabanua 3.1.26 — KoHdurypaumoHHble knoum 3MH

HavmeHoBaHMe KOHGUrypaLMoHHOro AwvanasoH 3aBoacKoe 0O603HayeHue B
KAoya 3HauyeHu 3Ha4YeHue MeHI0
B125,B129-B B
2 BOA/BbIBOA, 3aLWMTbI U3 biBegeHa / Buisegera Y-
aencteua BBeAEHa
o OTKN
B126, B130 - [leicTBMe 3aLLUTDI OTKN CpabaTtbiBaHue
CurHan
Ucp 3MH-1

3MH-1 cuH

3MH-2 curn

PucyHok 3.1.11 — dyHKuMoHanbHaa cxema 3MH-1 n 3MH-2
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Tabnnua 3.1.27 — TexHu4yeckune napametpbl 3MH

HaumeHoBaHue [nanasoH [AvcKkpeTHOCTb 3aBogckoe | O6o3HaueHue
napamertpa 3HaueHui 3apaHuA 3HaueHue B MeHI0
YcTaBKa no Hanpsxe-
! P 50,0 — 200 01 115 Ucp

Huo, %
KoadduumeHT Bosspata 0.95
MYCKOBbIX OPraHoB !
M

CTaBKa No BpemeHu 0-300 0,01 3 Tep
cpabaTbiBaHuA, C

Tabauua 3.1.28 — MecTtopacnonoxeHue yctaBok 3MH-1 1 3MH-2 B meHio ycTpoicTea

FnaBHOe meHI0 MogmeHio 1 MogmeHio 2 NopmeHto 3
YcTtasku P3nMA - Ycrasku 1-4 - 3MH-1
YcTtasku P3nMA - Ycrasku 1-4 - 3MH-2

3.1.8 3awmTa OT HECMMMETPUU HaNPAXKEHN

3HH npeaHasHayeHa AN1A BblABNEHNA HECUMMMETPUYHbIX PeXXMoB pa6OTbI 3N1eKTpKn-
YECKUX CEeTel U OTKIIOYEeHUs l-'IyBCTBMTeﬂbHOVI K HUM Harpysku. ypOBEHb HeCMMmeTpumn
N0 HaNpPAXeHUKo onpeaenAeTca Kak:

roe:

Ny

* 100%,
1

U1 — aeicTeyloLLee 3HaYeHMe HanpaXeHNa NPAMOoI Nocnes0BaTeNbHOCTH;
U, — aeicTeylolLee 3HaYeHMe HanpsaXeHna o6paTHOM Noc/iea0BaTeIbHOCTH.

Mpun HencnpaBHOCTAX B LLeNAX HAaNpAXKeHUa nam npu nycke 3awmT ot K3 1 033 3awumTa
OT HECMMMETPUM HaNpPAXKeHU Baokupyercs.
®PyHKuMoHanbHaa cxema 3HH npusegeHa Ha PucyHke 3.1.12. OnucaHue KoHduUrypa-
LMOHHbIX KAtoyelt npuseaeHo B Tabaumue 3.1.29.
TexHuYecKkune napameTpbl 3alLmTbl NpuseseHbl B Tabamue 3.1.30.
PacnonorkeHue ycTaBoK B MeH0 ycTponcTea npueeaeHo B Tabauue 3.1.31.
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Nep 3HH-1

NyckMT3 >
Nyck33 =

PNB >

Brok o1 KLIH
EnakMT3 no yorl >

IR
[yexmT3 >
PNB >

B0k o1 KLIH >

Enak T3 o yerl >

Tep 3HH-1

<flyck 3HH-1

B134

W

<Myck 3HH-2
Tep 3HH-2 B138

- '—:

< 3HH-1
- <3HH-1 carn

3HH-2

*«.:3HH72 CHTH

PucyHok 3.1.12 — dyHKumnoHanbHaa cxema 3HH-1 1 3HH-2

Tabanua 3.1.29 — KoHourypaumoHHble Knoumn 3HH

HanmeHoBaHue KOH$UrypaumoHHoro AwnanasoH 3aBopcKkoe 0O603HaueHue
Kntoya 3HaYeHun 3HayeHue B MEHI0
B1 B137-B B
51,3, 3 B0/,/BbIBOA, 3aLUMUTHI U3 biBeaeHa / BbieneHa -
AeicTeua BBEJEeHa
. OTKN
B134, B138 - [leiicTBMe 3aLMThI OTKN CpabartbiBaHue
CvrHan
Tabanua 3.1.30 — TexHnyeckme napametpbl 3HH
HaumeHoBaHue Awvana3soH JAMCKpeTHOCTb 3aBopckoe 0O603HayeHue
napametpa 3HauyeHui 3afaHuAa 3HaYyeHue B MEHI0
YposeHb cpa6aTb|B°aHMﬂ 1,0-100,0 01 15 Nep
no HecummeTpum, %
KoadduumeHT Bosspata N N 095 N
NyCKOBbIX OPraHoB !
YcTaBKa no BpemeHmn 0-300 0,01 3 Tep
cpabaTbiBaHua, ¢
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Tabnnua 3.1.31 — MectopacnonoxkeHue yctaBok 3HH-1 n 3HH-2 B meHto ycTpolicTea

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NoameHto 3
YcTtasku P3nA - Ycrasku 1-4 - 3HH-1
YcraBku P3nA - YcTasku 1-4 - 3HH-2

3.1.9 Pexxum paboTbl Ha IMHUU

Mpy obcnyKMBaHMU NUHWUIA 3neKTponepesay He Bcerga YAaeTcA CHATb BbICOKOE
Hanps»XeHWe C IMHUKU. ITO MOKET BbITb 06YCNOBAEHO HaNMUYMEM Ha IMHWUMK NOTpebuTe-
Nel, KoTopble He A0NYCKaloT NepepbiBOB B MUTAHUKU, AW NepepbiB B MUTAHUKU KOTOPbIX
npveegeTt K 60/bWNM 3KOHOMUYECKMM noTepAM. B Takux cnyvasax ob6cnyxusatoLmin
nepcoHan c cobaoaeHnem Bcex nNpaBua TeXHUKKM 6e30nacHOCTM BbINOAHAET paboTbl Ha
JIMHUW NOZ, HANPAXKEHNEM, HECMOTPA Ha MNOBbILWEHHbIN PUCK NOJIYYUTb S/IEKTPOTPABMY.

[NnA Taknx perkMmoB paboTbl B yCTpOICTBE NpeaycmoTpeHa GyHKLMA «paboTa Ha n-
Hum». Mpwu BBoae B paboTy pyHKUMKM PHJI, B ycTpolicTBe Ba10KMpytoTca BCce GYHKLUM aB-
TOMATMKK, MaKCMMa/ibHble TOKOBbIE 3aLWMTbl U 3aWmnTbl oT 033. BMecTo HUX, AN1A NOBbI-
LIEHWUs YYBCTBUTENIBHOCTU K /II0ObIM aBapuAM Ha 3alUMLAEMON JIMHUMU, BBOSATCA YyB-
cTBUTENbHbIe cTyneHn MT3 1 33 ans Kaxkaoro HanpasaeHns mowHocTH (PucyHok 3.1.13).

Mpv 3ag4aHUM YCTaBOK ANA 3TUX 3aLMT HEOBXOAMMO UCXOAUTL M3 ycnosus obecne-
YeHUA MaKCMMaANIbHOW YyBCTBUTE/IbHOCTM M BbICTPOAENCTBUA K BO3MOXHbBIM aBapuAM Ha
OaHHOW NUHUN.

Bsog, PHJ/1 BO3MOXKEH KaK No cucTeMe TenemexaHuKu1, Tak U BPyUYHYHO C Ny/1bTa ynpas-
NIeHNA YCTPOMCTBOM.

OnucaHune KoOHPUIrypaLMOHHbIX Katodel npuseaeHo B Tabaumue 3.1.32. TexHUYeckue
napameTpbl 3alWmT npueegeHbl B Tabauue 3.1.33. PacnonioeHwe ycTaBoOK B MEHHO
ycTpoicTtea npuseseHo B Tabauue 3.1.34.
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Icp 33 PHIM

2
<
£
I
=

USB | Buisog PHI,

rssz] Beigo PHIT
ETH | Buisog PHI,

MT3 PHI+
33 PHI+
MT3 PHI-

33 PHN-

PucyHok 3.1.13 — ®yHKumoHanbHaa cxema PH/

Tabnuua 3.1.32 — KoHdurypaLmoHHble Katouun PHI

<fyck 33 PHIF
Tep33 PHN-

HanmeHoBaHue KOH}UrypaumoHHoro AwnanasoH 3aBopcKkoe 0O603HaueHue
Kntoya 3HaYeHun 3HayeHue B MEHI0
B103, B104 — KoHTponb HM ana MT3 OTK// BKN OTKN OHM MT3
B105, B106 — KoHTposnb HM ana 33 OTK/ / BKN OTKN OHM 33
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Tabanua 3.1.33 — TexHuuyeckune napameTtpbl MT3 u 33 pexkuma PHN

HaumeHoBaHue AnanasoH JANCKPeTHOCTb 3asoacKoe 0O603Haue-
napamertpa 3Ha4YeHu 3apaHunA 3HayeHue HUe B MEHIO
YcTaBKa no TOKy B nep-
BMYHbIX BEIMYMHAX ANA 5-20000 1 100 Icp MT3
MT3, A
YcTaBKa no TOKy B nep-
BUYHbIX BEIMYMHAX ANa 0,2-50 0,01 0,5 Icp 33
33,A
KoadpduumeHT Bo3Bpata N . 0,95 Keoss
NYCKOBbIX OPraHoB
YcTaBKa no BpemeHun
-1 1 1 Tcp MT:
cpabatbiBaHma MT3, ¢ 0-1,00 0.0 0 cp MT3
Y
CTaBKa Nno BpemeHu 0-1,00 0,01 01 Tep 33

cpabatbiBaHua 3033, ¢

Tabauua 3.1.34 — MecTopacnonoxeHune yctaBok PHJ/1 B MeHto ycTpoiicTBa

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

YcTtasku P3nMA - Ycrasku 1-4 - PHN

3.1.10 3awmra MaKCMManbHOW MOLLHOCTU

3almMTa MaKCMMaAbHOM aKTUBHOM MOLLHOCTM BbIMOMHAET GYHKUUM KOHTPOASA U OT-
KNOYEHUA HarpysKu, NoTpebaseman MOLLLHOCTb KOTOPOW NpeBbIWAEeT A0MYCTUMYIO Ben-
ynHy. MpegycmoTpeHo age ctyneHn 3MM, KoTopble MoryT bbiTb HacTpoeHbl (PucyHoK
3.1.14):

® Cy4yeTOM HanpasAEHUA MOLHOCTU;

® C AeliCTBMEM Ha CUIHaN UK Ha OTKAKOYEeHMe.

Mpn HeobxoaMMOCTH, NepBasa U3 CTyNEHe MOXKeT AeNCTBOBaTb C BbIAEPXKKOW Bpe-
MEHW Ha CUrHas, a BTOPaA — Ha OTKJ/IlOYEHWe C NocaeAyoLWmMM BKatodYeHnem no AMB.

MPUMEHUTENBHO K CUHXPOHHbBIM ABUraTeNAM 3alLMTa MAaKCMMAabHOM PeaKkTUBHOM
MOLLHOCTU MOKET BbIABAATL NOTEPIO BO3OYKAEHWA INEKTPUYECKOW MALLMHOW M NPOoun3-
BOAMTb ee OTK/oYeHue.

OnuvcaHue KOHPUTYpaLMOHHBbIX Kntoveh 3MM npusegeHo B Tabaumue 3.1.35. TexHu-
Yyeckne napameTpbl 3alWmTbl NpuseseHbl B Tabauue 3.1.36. PacnonoxeHue ycTaBoK B
MEHI0 yCTpoicTBa npmsegeHo B Tabauye 3.1.37.
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Tabanua 3.1.35 — KoHpurypaumoHHbie kKatoun 3MM-1 n 3MM-2

HanmeHoBaHue KoHUrypa- AnanasoH 3aBoAacKoe 3Ha- | O6o3HaueHue
LLMOHHOrO KAloYa 3HaA4YeHUM yeHue B MEHI0
B217,B221 lBBO.D,/BbIBOp, 3a- BbiBeaeHa / Buiseaena BEOZ, 3aLMTHI
LWMTbI U3 gencTeuna BBEeAeHa
OTKN
P HM-
B219, Bv223 —Tun KOHTPONIU- AM AM Tvn
PyemMOin MOLLHOCTH PM
B220, B224 - fevicTtBune 3a- OTKN OTKN CpabaTbiBatme
WNTBI CurHan
Pcp 3MM-1
P> B219 |
B218 1
g L SUEEITE]
i Bo17
I bt e -

- 3MM-1 curH

Qcp 3MM-1 B219

ez —

2
[ |
Pcp 3MM-2
i i R———
B222 1

|

<1>
0 I
3Hak P(Q — B221

s 523 < 2]
Q>
e

B> %

PucyHok 3.1.14 — ®dyHKumnoHanbHaa cxema 3MM-1 n 3MM-2
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Tabnnua 3.1.36 — TexHuyeckune napametpbl SMM-1 1 3MM-2

HaumeHoBaHue DOunanasoH | [AuckpetHocTb | 3aBoackoe | O6o3HaueHue
napamertpa 3HaueHuii 3aAaHuA 3HaueHue B MEHI0
MowHocTb cpabaTbiBa- 25—
HuA, KBT (KBAD) ~ 15000 ! 400 P(Q)ep
Kospduuent sosspara | o o 0,01 0,95 Keo3s
NYCKOBbIX OpraHos
YcTaBKa no BpemeHun 0-30000 1 30 TCp

CpaﬁaTblBaHMﬂ, C

Tabauua 3.1.37 — MecTopacnonoxeHune yctaBok 3MM B meH0 ycTpoicTBa

FnaBHOe meHIo MogmeHio 1 MogmeHio 2 NopmeHto 3
YcTtasku P3nMA - Ycrasku 1-4 - 3MM-1
YcTtasku P3nMA - Ycrasku 1-4 - 3MM-2

3.1.11 3awmTa OT NOBbILLEHUA YaCTOTbI

3aWwmTa OT MOBbIWEHMA YAaCTOTbl NpeAHa3HavYeHa A5 OTKAOUYEHUA TeHepPUPYHoLLMX
NPUCOEAUHEHUI C Lleblo NPeaoTBPaALLEHUA HeZOoNMyCTUMOro MOBbIWEHUA YacTOTbl B
3HeprocucTeme. [na 3toro npegycmoTtpeHo ase ctynenu 3MY-1 u 3MY-2 (PucyHoK
3.1.15).

Fep 3M4-1 B225

. Fs . Myck 3M4-1]
F ] & Tep 3M4-1 8226
L2 V 3M4-1
— 3M4Y-1 curu
Fep 3MY-2 B229 Fyexaniz]
e
Tep 3M4-2
o] 5230 342
=
— 3M4-2 curu

Bnok ot KUH

PucyHok 3.1.15 — ®yHKUMOHaNbHaA cxema 3MY
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Tabanua 3.1.38 — KoHourypaumoHHble katoun 3M4-1 m 3M4-2

HaumeHoBaHue KoHOUrypa- [unana3oH 3aBogcKoe 3Ha- | O603HaueHue
LIMOHHOTO KAloya 3HaYeHun yeHue B MEHI0
B225, B229 lBBO.D,/BbIBOp, 3a- BbiBeaeHa / Buiseaena BEOZ, 3aLMTHI
WNTbI U3 AeNCcTBUA BBEAEHa
B226, B230 - Aeit - OTKN
’ Aencrane 3a OTKN CpabatbiBaHue
LWMTbI CurHan

Tabnvua 3.1.39 — TexHuyeckne napametpbl 3MY-1 1 3MNY-2

HaumeHoBaHue Awvana3soH AMCKpeTHOCTb 3aBopgckoe 0O603HaueHue
napametpa 3HauyeHui 3aAaHuA 3Ha4YeHue B MEHI0

Y,

cTaBKa cpabatbiBaHuMA 4555 0,01 51,00 Fep
no yacrore, 'y,
KoadduumeHT Bo3spata
NYCKOBbIX OPraHoOB No Ya- - - Fyct-0,1My, -
cToTe
YcTaBKa no BpemeHu 0-300 0,01 5 Tep
cpabaTtbiBaHus, C

Tabnanua 3.1.40 — MecTopacnonoxeHue yctaBok 3MY B MeHto ycTpoicTsa

FnaBHOe meHI0 Moamexto 1 NoameHto 2 NoameHto 3
YcraBku P3nA - Ycrasku 1-4 > 3M4-1
YcraBku P3nA - Ycrasku 1-4 > 3My4-2

3.1.12 Jlornyeckas 3awmTa WuH

N3 npeaHasHavyeHa ans AMKBMAaummn K3 Ha nuTatoLwmx WwuHax 6es BblAeprKKM Bpe-
MeHW. 1A 3Toro curHanbl OT NYCKOBbIX OpraHos MT3 HUXKECTOALLMX NPUCOEANHEHUN 3a-
BOAATCA Ha AMUCKPETHbIE BXObI BbILLECTOALLMX 3aLMT B KaYeCTBe BXOAHbIX CUrHanos « /4B
N3W1» n «4B N3LW2». B 3aBncMMOCTM OT TMNa cxembl J13LU gaHHble curHanbl (PUCyHOK
3.1.16):

e 6nokupytoT gevicteue /13U npu napannenbHol cxeme;

® pa3pelLatoT AelcTBUE 3aWmTbl NPU NOCNea0BaTeIbHOM Cxeme.
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OTKNtOYEHWE BBOAHOIO (CEKLMOHHOIO) NPUCOEANHEHNUSA MPOUCXOANUT MO UCTEYEHWUMU
BPEMEHMN peryMpyemon BblaepKKu BpemeHun «Tcp A3wWw» B cyyae OTCYTCTBUMU BIOKU-
POBKM OT YCTPOMCTB OTXOAALUMX NPUCOEANHEHMI U BbINOSHEHUM CNeAYIOLMX YCAOBUIA:

e Hanuume curHana «Myck MT3-1+» nnm «Myck MT3-2+»;

e cpabaTbiBaHMe COBCTBEHHOrO MYCKOBOro opraHa no Toky J13LL.

Mpu OUTENBHOM HaMYMU JIOTMYECKON eAMHWLBI Ha BXOAe ANA napasnenbHoi
CXeMbl ¥ OTCYTCTBMM CUrHana 418 NOCAeA0BaTeNbHOM CXxeMbl, POPMMPYETCA CUTHAN He-
ucnpasHoctv «Hencnp N3LW/N3T».

lcp N3

B252 B253

_

3anpet MT:

B252

Myck MT3-1% ﬂl’lycxﬂ&u
B253
Myck MT3-25 Tep A1
:

Heucnp MBUM3T

PucyHok 3.1.16 — ®dyHKunoHanbHas cxema J13LU

OnucaHue KoHPUrypaLmoHHbIx Katoyer 13U npuseaeHo B Tabaunue 3.1.41. TexHu-
Yyeckue napameTpbl 3alWmTbl NpuseseHbl B Tabauue 3.1.42. PacnonoxeHue ycTaBoK B
MEH!I0 yCTpoicTBa npmeeseHo B Tabauue 3.1.43.
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Tabanua 3.1.41 — KoHourypaumoHHble karoum N13LL

HanmeHoBaHue KoHUrypa- AnanasoH 3aBoAacKoe 3Ha- | O6o3HaueHue
LLMOHHOTO K/to4a 3HauYeHuin yeHune B MEHI0
B250 - BBoa/BbiBOA, 3aLLMTHI e+ ) BBO/ 32T
13 aencrana
n
B251 - Tun N3LW apannenbran MNapannenbHan Tun
MNocneposatenbHas
Myck no
B252 - Myck oT MT3-1+ -/ + + MT3-1+
Myck no
B253 - Myck oT MT3-2+ -/ + + MT3-2+

Tabnvua 3.1.42 — TexHnyeckue napameTpsbl S13LL

HaumeHoBaHue Awvana3soH AMCKpeTHOCTb 3aBopckoe 0O603HaueHue
napamerpa 3HA4YeHUMn 3apaHuA 3Ha4YeHue B MEHI0

YcTaBKa No TOKy B nep-

5-20000 1 100 Icp N3
BUYHbIX BEINYMHAX, A

YcTaBKa Nno BpemeHun

0-10 0,01 0,2 Tcp
cpabaTbiBaHuA, C

Tabnvua 3.1.43 — MectopacnonoxeHue ycrasok /131U B meHto

FnaBHOe meHI0 MogmeHio 1 NMogmeHio 2 MopmeHto 3

YcTtasku P3nMA - Ycrasku 1-4 - a3

3.1.13 Jlornueckas 3awmrta TpaHcpopmaTopa

N3T no ceoemy npuHumMny Aenctema pabotaeT aHanormuHo /13U 1 npeagHasHaveHa
ANna ankenaaummn K3 B noHmKaloLWwmx TpaHcpopmaTopax Kak anbtepHatnea guddepeH-
LManbHOWM 3aLLmThl.

JNlornyeckasn 3awmTa cpabaTtbiBaeT Npu nycke ot 3awmut MT3-1+, MT3-2+, oT cobCcTBEH-
HOro NycKOBOro OpraHa 1 04HOBPEMEeHHOM OTCYTCTBUM Nycka MT3 ctopoHbl HH no auc-
KpeTHomy Bxoay «/[AB 13T». Mpu AANTENbHOM HAaIMYMM NOTUYECKOW eMHULIbI Ha BXOAe
«AB N3T» popmmpyeTca curHan HencnpasHoctn «Hencnp N3LW/N3T».
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Tabanua 3.1.44 — KoHourypaumoHHble Kntoum J13T

HanmeHoBaHue KoHpuUrypa- [AnanasoH 3aBoAcKoe 3Ha- | O6o3HaueHue
LMOHHOrO K/lo4a 3HaYeHun yeHue B MEHI0
B255 - BBoa/BbIBOA, 3aLLMTHI o+ ) Y-
nu3 gencremna
MNyck no
- - -/+ +
B256 - Myck o MT3-1+ / MT3-1+
Myck no
B257 -1 MT3-2+ -/ + +
yek ot / MT3-2+
Tabnnua 3.1.45 — TexHuyeckune napametpsl /13T
HaumeHoBaHue Awnana3oH JAUNCKpeTHOCTb 3aBopckoe 0O603HaueHue
napameTtpa 3HauYeHuM 3a4aHuA 3HayeHue B MeéH
Vi -
CTABKa NO TOKY B NP 520000 1 100 lcp N3T
BUYHbIX BE/INYUNHAX, A
Ycras B
CTaBKa No BpemMeHu 0-10 0,01 0,2 Tep
cpabaTtbiBaHuA, C
Tabnnua 3.1.46 — MecTtopacnonoeHue yctaBok /13T B MeHto
FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3
YcTtasku P3nA > Ycrasku 1-4 i n3T
lcp N3T
B256 B257
_
[TyoeMTair—" 7 < yocisT]
* B255
=

PucyHok 3.1.17 — ®yHKunoHanbHas cxema J13T
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3.2 AAropuTmMbl aBTOMaTUKKU
3.2.1 OTKAlOYeHUe OT BHELIHUX 3aLuT

[NA BbINONHEHUA KOMAHZ OTKIOYEHUA OT BHELLUHUX YCTPOMCTB NPeayCcMOTPEHO ABa
CUTHaNa BHeLWHero oTkAtoYeHuA (PUcyHok 3.2.1), KoTopble MOryT 6biTb HACTPOEHbI:

® CVHBepCcUen CUrHana oT ANCKPETHOrO BXOA3;

® C AelCTBMEM Ha CMUTHA/ UM Ha OTKAoYeHMe (Tabamua 3.2.1).

TexHuyeckre napameTpbl 3almMTbl NpuseaeHsl B Tabimue 3.2.2.

Myck BO-1

.

B150

38 [msor >

B154

28 [0z >

.

PucyHok 3.2.1 — ®yHKUMOHANbHAA CXEMA OTK/IHOYEHWNA OT BHELUHMX 3aluT

Tabavua 3.2.1 — KoHOUIrypauMOHHbIE KNoUM OTKAKOUYEHUA OT BHELWHUX 3aLnT

HaumeHoBaHue KoHpuUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B
LLMOHHOTO K/IloYa 3HaYeHu 3HayeHue MEHI0

B149, B153 -B - B

9, B153 . B0f/BbIBOA, 33 biBeaeHa / Bbisegena Beog 3aLMThI
LWNTbI U3 OEeNCTBUA BBeAeHa
B150, B154 ~ MnBepcuA OTK/1 / BKN OTKN Wnsepcus B
BX0Aa
B151, B155 — [leicTBue 3a- OTKN OTKN CpababiBatme
LWNTBI CurHan

Tabnnua 3.2.2 — TexHUYecKne napameTpbl OTKNIOYEHMA OT BHELWHUX 3aLUUT

HaumeHoBaHue AunanasoH | [MCKPEeTHOCTb 3aBoackoe | O6o3HaueHue
napamerpa 3Ha4YeHuMn 3apaHuA 3HauyeHue B MEHI0
YcTaBKa no BpemeHun Bpems cpaba-
P 0-300 0,01 01 pema cp
cpabaTbiBaHus, C TbIBaHUA
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Tabanua 3.2.3 — MecTopacnonoxKeHue yctaBok BO B meHto ycTpoiicTBa

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NoameHto 3
YcTtasku P3nA - Ycrasku 1-4 - BO-1
YcraBku P3nA - YcTasku 1-4 - BO-2

3.2.2 ABTOMaTHUUYECKOE NOBTOPHOE BKAIOUYEHUEe

ABTOMaTMYeCKOe NOBTOPHOE BK/ItOYEHMEe NpeaHa3HayeHo Ans HbIcTporo BOCCTaHOB-
NIEeHUA NUTaHUA y notpebuteneit, KoTopbie BblIM OTKAKOUEHbI YCTPOUCTBAMU pPesieiMHOM
3awunTbl. ObwensBecTHan norMka paboTol AMB, B TOM Yucie U ANA BO3AYLWHbIX AMHWUIA
3NneKkTponepeaay, noapasymeBaeT NOBTOPHOE BKAOYEHME BbICOKOBOJIBTHOIO BbIK/HOYa-
TeNs Noc/ae UCTEYEHMUA BbIAEPKKM BpeMeHU Ha cpabaTtbiBaHune AlB.

OcobeHHocTblo J13M ABNseTcs TO, YTO OHW MpPeACTaB/IEHbl, KaK NPaBU/IO, 3HAYU-
TENbHO PAa3BETBAEHHbIMW CXEMaMM C UCMOIb30BaHMEM TPAHCHOPMATOPHbIX OTMAEK, OT-
LeNeHHbIX OT OCHOBHOW CeTU NIaBKMMM NPeSoXPaHUTENAMU. YCTAHOBKA NpesoxpaHuTe-
Nel OTINYAETCA MEHbLUMMM KanuTanosatpaTaMu, NOSTOMY OHU LUMPOKO NMPUMEHSAOTCA
BO BCceM mupe. [1n1a noBbIWeHNA HaZEXHOCTU PabOTbl TAKMX CXEM OTAE/IbHbIE TYMUKOBbIE
JIMHUWN WU YYACTKM CETU CEKUMOHUPYIOTCA, TO eCTb OTAENAITCA PEeKIoy3epamu, KOoTo-
pble No3BoAAOT Npu K3 oTcekaTb NOBPEXAEHHbIW YHacTOK MPU COXPAaHEHUW NUTAHMA
OPYrUX 91eMEHTOB 3/1eKTPUYECKOM CeTu.

YcTaBKkM cpabaTbiBaHMA TOKOBbIX 3aLLMT PeKNoy3epa AOKHbI ObiTb COrlacoBaHbl €
yCTaBKamu cpabaTtbiBaHNA 3aLLUT CMEXKHbIX 3/1EMEHTOB, KOTOPbIMM MOTYT BbICTYNaTb Kak
Opyrve peknoysepbl, Tak U npegoxpaHutTenn. OcobeHHOCTblo NIorMKku paboTbl AMNB
YCTPOMCTBA ABNAETCA BO3MOXKHOCTb PaboTbl Kak B HOPMANbHOM PEXUME, TaK U C BBe-
OEHHOMN GYHKUMEN «cornacoBaHua (KoopanHauum) 3oH cpabaTbiBaHMA». DyHKUMA NO3-
BONAET:

1) 3apaBaTb 419 TOKOBbIX 3aLUMT Pa3/IMYHbIE TOKO3aBUCUMbIE XapaKTePUCTUKM Cpa-

6aTblBaHMA, Ha KOTOPbIe PEKNOY3ep NepektovaeTca B LMKnax AlB;

2) nepenTU Ha cnepytowwmii UMK AMB 3a cyeT NycKka v BO3BpaTa TOKOBbIX 3aWuT 6e3

OTK/IIOYEHMA BbIKOYaTeNs;
3) npu cornacoBaHWUM PeKNoy3epa C HUMKECTOALLMMU NPeSoXpPaHUTeNIMU NpumMe-
HWTb TaK Ha3bIBaEeMYHO CXeMY «CMaceHuUs NpesoXpaHuTensa».

B ycTpoiicTBe NpeaycMOTPeHO NATb LMKAOB BKAOYeHUA no AMB (yeTbipexkpaTHoe
AMB):

e LIB1 - py4Hoe BKAIOYEHME;

e LIB2 — nepBsoe BKAoyeHue no AllB;

e LIB3 —BTOpOE BKAOYeHUe no AllB;
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e LIB4 —TpeTbe BKkAtoYeHue no AlB;
e LIB5 —yeTBepToe BKAOYeHMe no AlB.

B Kaxkaom umkie BkatoveHna MT3 1 33 moryT 6biTb HE3aBMCUMO HAaCTPOEHbI C MOMO-
Wbto KapTbl AMB B cneayrolmx KOHOUrypaumax:

e peicTBMe 3awmThl 6e3 nocneaytowero AMB;

e [eicTBMeE 3aLlMTbI C paspelieHmem AMlB;

e [eNCTBME Ha CUTHaA.

Ynpasaatowmmm curHanamm gna AlNB aBnatoTca cneaytowme CUrHansl.

1) «3anpet AMB».

[aHHbIN curHan 3anpelaet geictene AMNB no BbibpaHHbIM 3awmTam, Npu OTCyT-
CTBMM PA3peLLaloLLEro CUrHana OT Ktouya ynpasneHus (curHan «Pasp AMB»), npu Heuc-
NPaBHOCTAX BbIK/OYATENA U Lienel ynpaBaeHusa, Npu HEUCNPABHOCTAX YCTPOMCTBA 3a-
LWMTbI, NPY BbiBEAEHHOM BHYTPEHHEM NPOrPaMMHOro Kiatoye (PUcyHoK 3.2.2).

2) «FoToB AMNB».

MosBneHWe faHHOTO cUrHana paspeluaeT aeiictaue AMB nocne Habopa BpemeHw ro-
TOBHOCTH, a TakKe cbpacbiBaeT AlB B UCXOAHOE COCTOAAHME NOC/E YCMELWHOro BKAoYe-
HuA. FToToBHOCTL AlNB K paboTe cbpacbiBaeTcs Npu nepepbiBe B IMTaHWUK YCTPOCTBA, NPU
KBUTMPOBAHMU, NPU OTK/IOYEHHOM BbIK/IIOYATENE U MPU MOABNAEHUU CUrHaNa «3anper
ANB».

3)«Myck AMB».
CurHan nycka AMB 3anyckaeT paboTy aBTOMATUKM MOBTOPHOIO BK/IKOYEHUS, ECN Bbl-
NOJIHEHbI CeaytoLne YCN0BUA:

® nocne BKkAOYeHUA BB HabpaHa BblAEp!KKa BPEMEHWN FOTOBHOCTM, NOABUACA CUT-
Han rOTOBHOCTU W BbIK/AOYATENb NPOAO/IKAET OCTaBaTbCA BKAOYEHHbIM (Pucy-
HOK 3.2.3);

®  OTCYTCTBYIO CUTHA/Ibl KBUTMPOBAHMA M 3anpeTa Nycka;

e BB rotoB K KOMMyTauum;

®  BbIK/tOYATENb YCNELWHO OTKAOYMACA C BO3BPATOM CpaboTaBLuei 3aLumTbl.

BkntoyeHne no AMNB MOXKeT BblTb C KOHTPO/IEM HAMPAMKEHUA HA CTOPOHAX Pekno-
y3epa u 6e3 KoHTpons. [na 3Toro npeAycMOTpeHbl MporpammHbie Katouu (Tabauua
3.2.4), KoTOpbli BBOAAT AOMNO/NHUTENbHOE YC/I0BME MycKa no curHanam «Uctl/2» u
«Uctl/2 B HOpme».

MpY OTCYTCTBUM MUTAOLWErO HanpAXKeHWUA C BblIOPaHHOW CTOPOHbI B TeyeHue Bpe-
meHn «Tcop AMB» duKcmpyetca curHan «Cépoc AMB», KOTOpbIV 3anpeLaeT AanbHen-
Wyto paboTy aBTOMATUKM NOBTOPHOTO BKOYEHUA.
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TexHuyeckne napameTpbl AMB npuseaeHsl B Tabauue 3.2.5. PacnonoxeHue ycTaBok
B MEHI0 YCTPOICTBa NpmBeaeHo B Tabaumue 3.2.6.

ic

B169

3arpeT AT

PucyHok 3.2.2 — ®yHKLMOHaNbHaA cxema GopmMUpPOBaHNA curHana 3anpeta AlB
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Ioros AMNB AlNB B3BeaeH

&
BknoyeHo
— &

KeuTupoBaHue

3anpet AlB

BB He rotos 1

QTKI OT 3auT E Myck ANB

Onung YAMNE

‘ OrknioyeHo

‘Ucﬂ B HOpME J Tebo AMB
— & B160

UcT2 B HOopME KoHTpons
yenoeuii
UeTt1 BKIOYEHHA [—

[ucr2

Tror AMIB Toros ANB

' lw
o
El
:
=
>
= |
W

BknioueHo

PIMB

3anpet AMNB
H
KeuTHpoBaHue

1
0,5¢

L e

B

s
N

W ++
’
||'|chAﬂ | Myek
[uanB | uans | CueTunk
wicnon
| gnox | AMB
lotos ANB CGpoc
Pexnm
<Pexoim ANB> B158 [ ame
Ta AlNB
MT3/33

PucyHok 3.2.3 — dyHKLMOHaNbHas cxema AlB
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Tabnnua 3.2.4 — KoHourypaumoHHble Katoum AlNB

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HayeHue B
LLMOHHOTO K/Ito4a 3HauYeHuin 3HaYyeHue MEHI0
B157 — BBOfI,/BbIBO,CI, aBTOMa- BbiBeaeHa / BbiBeseHa Bsog AB
TUKM 13 AeNCTBUA BeepeHa
HopmanbHbiti
B158 — Pexkum paboTbl AMB CornacosaHue HopmanbHbii Pexxum AMNB
Kn3
OTKN
B159 — K Uctl B HOpme
OHTPONb HanpAxe- UcT2 8 HopMe OTK Korrponb U
HUA NPU BKALOYEHWUN Uctl + oeyT. Ucr2
Uct2 + oTeyT. Uctl
B160 — Cbpoc AMNB BK/1/ OTKN BKN Cbpoc AMNB
B161 - B182 — 3anper pa- BKN / OTKN BKN HassaHue
60TbI AMB OT 3aLWKT 3aWWMTbI
Tabauua 3.2.5 — TexHnyeckne napametpbl AlB
HanmeHoBaHue [AnanasoH | [lMCKpeTHOCTb 3aBoackoe | O603HaueHue
napametpa 3HauyeHui 3aAaHuA 3HauYeHue B MEHI0
Konnyectso uuknos AlNB 1-4 1 1 Konuuecrso
LMKNOB
YcTaBKa Nno BpemeHu ro- 0-300 0,01 10 Trot
TOBHOCTH, C
Ycraska Mo Bpemeni 0-300 0,01 120 Tc6poca
cbpoca, ¢
YcTaBKa no BpemeHu
cpabatbiBaHumsa AMB-1, ¢ 0-300 0,01 0,5 Tep ANB-1
YcTaBKa no BpemeHmn
cpabatbiBaHua AMB-2, ¢ 0-300 0,01 10 Tep AMB-2
YcTaBKa no BpemeHu
— 1 B-
cpabatbiBaHua AMB-3, ¢ 0-300 0.0 60 Tep AMNB-3
YcTaBKa no BpemeHu
0-300 0,01 60 Tcp ANB-4
cpabatbiBaHus AMB-4, ¢ ’ cp
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Tabaunua 3.2.6 — MectopacnosioxeHue yctaBok AlNB B MeHI0 yCTpoiicTBa

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NogmeHto 3
Ycrasku P3nA -> Ycrasku 1-4 > AMnB > 3anpeTtbl AMNB
YcTtasku P3nMA - Ycrasku 1-4 - ANB Zggame'rpbl

3.2.3 ABTOMaTUYECKMi1 BBOA pe3epBa (ceTeBoii ABP)

ABP TNC npegHa3HayeHO oA BKAOYEHUA pe3epBHOIo MCTOYHUKA NUTAHUA UAN CEK-
LLMOHHOTO BbIK/IOYATENA, Pa3AeNAOLWEro NPOTAXKEHHYIO MarucTpasab Npy NponagaHum
HaMpAXKeHUsA ¢ O4HOM U3 CTOPOH. PopmMpOBaHME KOMaHAbl Ha BK/IKOYEHME MPOU3BO-
OUTCA NPU YCTOMYMBOM OTCYTCTBUM HaNpPsKEHWA C O4HOM M3 CTOPOH BbIK/AOYATENS U
Ha/IMYUM HANPAXKEHUA C NPOTUBOMOIONKHOMN CTOPOHBI.

Beoa ABP B aeiicTBMe OCyLLECTBAAETCA NpuU cieayowmx ycnosuax (PucyHok 3.2.5,
PucyHok 3.2.6):

®  YCTOMYMBOE HaNMUYMeE HanpaXKeHUA ¢ 06enx CTOPOH BbIKAKOYATENS;

®  BbIK/IlOYATE/b OTK/IOYEH;

® nonb3oBaTtenb no TY UAK MecTHO (Yepe3 KHOMKY UK KAtod) BBen B aeicteune ABP.

Bo3amoxkeH aBTOMaTuuyeckuit Beog, ABP yepes BbiaepkKy BpemeHu «TeBoga ABP»
(Tabnuua 3.2.7, Tabauua 3.2.8).

BbiBoa ABP 13 fieMcTBMA OCYLLEeCTBAAETCA NPU NOABNEHUMU CNeayoWmMX COObITUIA:
® KBUTMpPOBaHMeE;

e BK/tOYeHMe no ABP;

®  BbIK/OYATENb BK/OYEH;

e BCe TOKOBbIE 3aLLMTbl BbIBEAEHDI.

Mpun BbIABNEHUN HEUCNPABHOCTEN BbIKAOYATENA, OTKAIOYEHUMN OT BHELIHMX 3aLUMT,
nycke AMB uau BBoae pexknma PHJ1 aBTomaTnKa BKAOYEHUA pe3epBa 6aokupyeTca (Pu-
CYHOK 3.2.4).
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Tabnuua 3.2.7 — KoHourypaumoHHble kntoum ABP

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HayeHue B
LLMOHHOrO KAkoYa 3HaA4YeHUM 3HauYeHue MeHI0
CeTeBoit N
B187 — Tun ABP nMP CeTeBoM Tun ABP
B188 — PaboTa ABP no Uctl OTKN / BKN OTKN ABP no Uctl
B189 — PaboTa ABP no Uct2 OTKN / BKN OTKN ABP no Uct2
Tabnnua 3.2.8 — TexHMYeckue napameTtpbl ABP
HaumeHoBaHue Awnana3oH JAuncKpeTHOCTb 3aBopgckoe 0O603HaueHue
napamerpa 3HA4YeHUMn 3aAaHuA 3HauYeHue B MEHI0
YcTaBKa no BpemeHwu ro- 1-300 0,01 5 Trot
TOBHOCTH, C
YcTaBKa no BpemeHun
cpabatbiBaHusa ABP no 0,1-300 0,01 3 Tasp cTl
Uctl, ¢
YcTaBKa no BpemeHu
cpabatbiBaHua ABP no 0,1-300 0,01 3 Tasp c12
Uct2, ¢
Tabnnua 3.2.9 — MecTopacnonoseHue ycTaBok ceTeBoro ABP B meHIo ycTpoiicTea

FnaBHOe meHI0 MogmeHio 1 NMogmeHio 2 MopmeHto 3
Ycrasku P3nA -> YcraBku 1-4 - ABP/BHP

Brok BIIK “—— 1

Heucnp BB >

Bnok oT KLH: )

— —3anpet ABP

Myck AMB >

0B |BrokaBP >

PHN

PucyHok 3.2.4 — ®yHKLMOHaNbHaA cxema 3anpeta ABP
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Bsop ABP

lotos ABP

& Pasp ABP|

5 [rrmrs > s
OTKnkueHO E M
1

ABP BBEaeH

ABP BBeaeH

H

PucyHok 3.2.5 — dyHKLMOHaNbHasA cxema BBoaa ABP B paboTy

Uetl s HDpMé\/‘k & TP
OTKnoueHo >

[ | TroT ABP
Uct2 & HopMe >

<foros ABP Uct1

< ToTos ABP

{0703 ABP Uet2

e
Tl
Uer2 —0 &
[ roros ABP UerT—

BKN no ABP

<BKN no ABP

PucyHOK 3.2.6 — ®yHKUMOHANbHAA cxema N0rMKu paboTbl ABP
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3.2.4 ABP u BHP gna NMP

MYHKT MECTHOTo pe3epBMPOBAHMUA ABNAETCA PA3HOBUAHOCTLIO PacnpeseiMTeNbHOro
YCTPOMCTBA, COCTOALLENO U3 PEK/IOY3epOoB, PAcMO/OKEHHbIX B HEMNOCPeACTBEHHOMN 6/11-
30CTU Apyr oT Apyra. OCHOBHOE Ha3Ha4YeHWe TaKoW CXeMbl 3aK/I0YAETCA He TOJIbKO B
CHabXXeHUW 3N1eKTpoaHepruei notpebuTeneil, HO U B MOBbIWEHWUU HAZEKHOCTU 3TOro
CHabxeHuA 3a cyeT paboTbl aBTOMATUKM BKIOYEHMUSA pe3epBa.

CywiecTBytoT cxembl MMP ¢ ABYMA BBOAHbBIMW PEKNOY3€PaMM U CXEMbI C ABYMA BBOA-
HbIMM M O4HUM CEKLMOHHbBIM PEKI0Y3EPOM.

B nepBom cnyyae pasnunyatoT paboumin BBOA, KOTOPbIN ABNAETCA OCHOBHbIM. ITOT
BBOZ, B UCXOLHOW CXeMe BCEr4a BK/OYEH M MO HEMY NPOUCXOANT MUTaHUE Harpy3Ku. BTo-
POt BBOZA ABAAETCA PE3EPBHbIM M €ro BK/OUYEHUE OCYLLECTBAAETCA TOIbKO MPU OTCYT-
CTBMM Hanps»eHuA Ha paboyem BBOZE.

BTopas cxema COCTOUT U3 ABYX BBOAHbIX PEK/N0Y3EepOB, KOTOPbIE, KaK U B Knaccuye-
CKOM PT1, B UCXOLHOM COCTOAHUM HAXOZATCA BO BKNHOYEHHOM MOMONKEHUMN U MUTAIOT KaxK-
bl cBOIO HarpysKy. Mpy nponagaHny HanpaKeHUa Ha 1lo60M U3 BBOAHbLIX PeKnoyse-
POB OCYLLECTBAAETCA BK/OYEHME CEKLMOHHOTO PEK/IOY3epa, TEM CaMblM BOCCTaHABAM-
BAeTCA NUTaHWe y BCcex noTpebutenei.

Bo3BpaT cxem B UCXOAHOE COCTOSIHME OCYLLECTB/AETCA TO/IbKO MPU YCTOMYMBOM
Ha/IMYUKN HaNPAXKEHUA HA OTKIOYEHHOM BBOAE. BO3BpaT MOXKeT OCyLLEecTBAATLCA C ne-
pepbIBOM NUTaHUA noTpebuteneli n 6es nepepbisa.

PaboTa norvkmn ABP mosKeT ocyluecTsaaTbes ABymA cnocobamu. MNepsbili cnocob oc-
HOBaH Ha KOCBEHHOM ONpeAeneHumn 3aLnUTON COCTOAHMA NEePBUYHOM CXEMbI MO LEensam
Hanpax)eHusa. Jna paboTbl yCTPOWCTBA TakKMM 06pa3om He06X0AMMO HaANUMe NN U3me-
pUTENbHbIX TPAaHCHOPMATOPOB HAMPANKEHMUSA, UAN AATYMKOB HANPAKEHMUA C KasK40M CTo-
POHbI pekioy3epa. Bropoit cnocob ocHoBaH Ha 06MeHe MeXKAy 3aLMTamMm AUCKPETHLIMM
CUTHANAMM HANNYMA HANPAXKEHUA HA BBOAAX M NOJOMKEHUA BbikAloyaTenen. Ana GyHk-
LMOHUPOBAHUA aBTOMATUKM NO BTOPOMY CNocoby He0bX0AMMO OCYLLLECTBUTb MPOKNAAKY
MeXK Ay YCTPOMCTBAaMM AONONHUTENbHbIX 31EKTPUYECKMX CBASEN.

1) Cxema c ABYMA BBOAHbIMU PEKIOYy3EpPaMu.

PaboTa nornku pabotsl ABP 1 BHP ana MMP ocyuiecTBiseTca TO/IbKO Ha OCHOBHOM
BBOZE. Pe3epBHbI BBOZ TONbKO BbINOJHAET KOMaHAbI HA OTKAOYEHMWE U BKAtoYeHue (Pu-
CyHOK 3.2.7, 3.2.8).

BBoa, ABP B geiicTBMe OCYLLECTBASETCA NPU CaeaytoLmx ycaosuax (PucyHok 3.2.9):
®  YCTOMYMBOE HANNUME HANPANKEHUA C NUTAIOLLLEN CTOPOHDI;

®  BbIK/IOYATE/b BKJIKOYEH;

e nonb3oBaTenb no TY nan MecTHO (Y4epes KHOMKY UK KAtod) BBeN B aeicteme ABP.
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OcHoeHol Beog (R1) PezepeHbiit B0 (R2)
| BCTPA-IC-1 Lo 3CTPA-MC-1 |
i Lo |
1 OTKN no ABP b Brew OTKN =
! XA —"—[ X562 — X511 - X512 |- !
i [ Lo | |
3 \ BKI1 no ABP i i BreLu BKII | i
i I X53 —"— X514 et X514 |+ X515 !
i Do i
1 1 ] |
1 1 ] I
1 1 ] I
I N 4 |
1 1 ] |

PucyHok 3.2.7 — BHewHwue curHanol ABP n BHP gns cxembl ¢ ABymMA BBOAHbIMU PEKIO-
y3epamu. CUrHabl BKNKOYEHUA U OTKIKOYEHNA pe3epBHOro BBOAA

OcHoeHol BBoA (R1) PezepsHbiii BBOA (R2)
__________________________________ il |
| I |
+UnuT OCTPA-TC-1 Lo SCTPA-TNC-1 }
"D UscTp i i Uss i
4 X511 b X5:12 | — { X6 |—"—[X52 | !
‘ P } |
L PO pesepsa i i Omnrogleno ) i
X514 | X515 | —  X53 | —{ %54 | !
Unur | |
| I |
I I |
I I I
t t I
I [} I

PucyHok 3.2.8 — BHewHwne curHanol ABP n BHP gna cxembl ¢ ABymA BBOAHbIMMU
peknoysepamu. [lonoNHUTENIbHbIE CUTHAJIbI KOHTPONA HAMNPAXKEHUA U NOJIOXKEHMUA
BbIKNtOYATENA pe3epBsa

BbiBog, ABP 13 feicTBMA OCYLLLECTBAAETCA NPU NOABAEHUN CAeAyoWwmX CObbITHIA:
®  KBUTMPOBaHWE;

e BK/AlO4YeHue no ABP;

®  BbIK/OYATE b OTK/IOYEH;

® MpuY PYYHOM OTK/IFOYEHUM BbIK/IOYATENA;

e BCe TOKOBbI€ 3aLUNTbI BbiBEAEHDI.

Mpu BbIABNEHUN HEUCNPABHOCTEN BbIKNHOYATENA, OTKAOYEHUM OT BHELWHMX 3aLUmT,
nycke AMB nan BBoae pexxnma PHJ1 aBToMaTuKa BKAOYEHUA pe3epBa b6iokupyeTcs (Pu-
CyHOK 3.2.10).
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PucyHok 3.2.9 — ®yHKLMOHaNbHaA

cxema Beoga ABP ans MMP B paboty
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L-
Myck ANB >

0B |[BrnokABP >

Bnok ot K
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@
(e}
w

|

—iféanpeT ABP

PucyHok 3.2.10 — ®yHKuMoHanbHaa cxema 3anpeta ABP ana NMP
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Tabaunua 3.2.10 — KoHourypaumoHHble Knouun ABP gna NMMP

HanmeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HaueHue B
LLMOHHOTO K/to4a 3HaueHui 3HaYyeHue MEHI0
CeTeBol .
B187 — Tun ABP nMP CeTteBoW Tun ABP
Uctl CTOpOHa KOH-
B190 — CtopoHa nuTaHuA Ucr2 Uctl Tpona ABP
B191 —Myck ABP no cHme- OTK// BKN OTKN Myck ABP nio U
HUIO HanpAXeHuA
aB
B192 — Pexkum pabotbl ABP Uerl Jil:) Pexvum paboTbl
B193 — PaspelueHune paboTbl
ABP npu PO OTK// BKA OTKN Myck ABP npu PO
B194 —C6poc ABP BK/1/ OTKN BKN Cbpoc ABP
B195 — PaspeweHune BHP OTKN / BKN OTKN Pasp BHP

B196 — PaspelueHune paboTbl
BHP npu oTkntoueHHOM pe- OTKN / BKN OTKN
3epBe

B197 — Pabota BHP 6e3 nepe-
pbiBa NUTaHMA

3anpet BHP npu
OTK/ pe3epse

OTK/1/ BKN OTKN BHP 6e3 naysbl

Tabnuua 3.2.11 — TexHnyeckune napameTpbl ABP ans MMP

HaumeHoBaHue Awnana3soH JANCKpeTHOCTb 3aBopckoe 0O603HayeHue
napamerpa 3HauYeHuin 3afaHua 3HayeHue B MEHI0
YcTaBKa no BpemeHu ro- 1-300 0,01 5 Tror
TOBHOCTHU, C
YcTaBKa Nno BpemeHun
cpabatbiBaHua ABP, ¢ 0,1-300 0,01 3 Tep ABP
Y
CTaBKa Mo HanpsAXeHuo 1,0-90 01 60 Ucp ABP
cpabaTbiBaHua, %
Bpems cbpoca ABP, ¢ 10- 1 300 Tcbpoca
P P ' - 60000 P
YcTaBKa Nno BpemeHun
1- 1 1 B
cpabatbiBaHua BHP, ¢ 0,1-300 0,0 0 Tep BHP
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MycK aBTOMaTUKM OCYLLECTBASETCA NPU CAeayowmx ycnosmax (PucyHok 3.2.12):
®  OTCYTCTBYET HanpsaXeHWe CO CTOPOHbl MUTAHWUA MM OHO CHUXKEHO HUXKe
ycTaBKu cpabatbiBaHma (PucyHok 3.2.11);
®  OTCYTCTBYIOT MYCKM TOKOBbIX 3aLLMT;
e ABP BBejeH 1 roToB K paborte.

B190

clc| |clc||c|c
T |0 I (| I |
o | o |0 o |m
22222
S = =
c c c
A A A

|

Brok ot KL~

clc][clc][cle
IR
SN [2IN|[2D
5 = 5
C C c
A A A

|

Brok ot KL~

PucyHok 3.2.11 — Myck ABP Mo CHUXXeHWUIO HanpaXeHua
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PucyHok 3.2.12 — ®yHKUMOHaNbHAA cxema IoTUKK paboTbl ABP
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Mocne oTKAOYeHUA BbiKNoYaTeNAa paboyero BBOAA OCYLLECTB/AETCA Bblgaya Ko-
MaHAbl Ha BKNOYEHME pe3epBHOTo BbikAtoYaTens. Ecnm asTomatnka paboTaer no curHa-
NlaM HanpsAeHWs, TO YC/I0BMEM YCMELIHOTO BK/OYEHUA pe3epBHOro BBoga byaer fs-
NATLCA NOABJAEHUE HAMPAXKEHMA CO BTOPON CTOPOHbI OCHOBHOMO peKknoysepa (co cro-
POHbI Harpy3Kku). Ecin HanpsaKeHWe OTCYTCTBYET, TO 3TO O3HAYaeT, YTO UM Pe3epBHbIi
BBOJ, HE BbINOJIHW/I KOMaHAY WKW Ha HeM TaKKe OTCYTCTBYeT HanpaxeHue. KomaHga
BKNIOYEHUA B TAKOM cayyae ByaeT NpoLonKaTb NPUCYTCTBOBATb A0 MOMEHTa BO3BpaTa
no BHP naun nosasneHnsa HanpaxeHUA Ha pe3epsBHOM BBOAE.

Mpy paboTe aBTOMATUKM NO AUCKPETHBIM CUTHA/AM YCMELHbIM BKAIOYEHMEM pe-
3epBa byaeT ABAATbCA OTCyTCTBME cUrHana «PMNO pesepsBa».

BoccTaHOBNEHME HOPMANbHOTO PEXMMA BO3MOMKHO TONIbKO MOC/Ee YCMnewHoW pa-
60Tbl ABP (PucyHOK 3.2.13). Mpu 3TOM [,0/13KHbI BbINOAHATLCA CNeayolMe YCN0BUA:

e pabouunii BBOA, OTK/IIOYEH;

®  Ha OTK/IOYEHHOM BBOZE NOABUIOCH HaNpsaXeHWe CO CTOPOHbI UCTOYHMUKA NUTa-

HUA;
®  OTCYTCTBYIOT aBapuitHble COBbITUA UM HEUCNPABHOCTU BbIK/OYATENA.

MNpwn paboTte aBTomaTvkm BHP no uenam HanpsaxeHus, Kak u B cnydae ¢ ABP, ycnelw-
HbIM OTKNIOYEHWEM PE3EPBHOIO UCTOYHWUKA ByAeT ABAATLCA NponagaHne HanpaxXeHnsa y
OCHOBHOrO BBOZA CO CTOPOHbI Harpy3Kku. B cBoto ovepeab npu paboTe No AUCKPETHbIM
CUFHANam ycnewHbIM OTKAYeHMeM ByaeT ABAATbCA nossneHue curHana «PMNO pe-
3epsa». [pn oTKase BbIK/lOYaTENA pPe3epBHOro0 BBOAA MU HE MPOXOXKAEHUM KOMaHAbI
Ha OTKAtoYeHWe yepes 5 cekyHa bypeT cdopmmposaH curHan «HeycnewHoe BHP» co
cbpocom aBToMaTnKKM BHP.

Pa6ota BHP no ymonuaHuio ocylectBafeTca ¢ 6eCTOKOBOW Nay3oM, TO ecTb BKoYe-
HWIO OCHOBHOIO BBOAA NpeaLlecTByeT OTK/0YeHUe pe3epBHOro BBoaa. Ecnm oba BBoaa
CUHXPOHU3MPOBAHbI MeXK Ay COBOM, TO C MOMOLLbIO MPOrPaMMHOTO K/toYa BO3MOXHO W3-
MeHeHuWe nopsaaka nepekntodeHuns (PucyHok 3.2.14).

B03BpaT K HOPMaNbHOM CXEME MOKET HbITb BNOKMPOBAH, €C/IM Pe3epBHbIN BBOA, bbin
OTK/IOYEH BPYYHYIO UK NpW cpabaTbiBaHUM Ha HEM 3alLMT (onpedenseTca nporpamm-
HbIM K/t0YOM).
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PucyHoK 3.2.13 — dyHKLMOHaNbHAA cxema Norvku paboTtbl BHP ¢ nepepbiBom nu-
TaHuA
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PucyHok 3.2.14 — ®yHKUMOHaNbHAA cxema NornKKu paboTtbl BHP 6e3 nepepbiBa nu-
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2) Cxema ¢ ABYMA BBOAHbIMU U O4HUM CEKLMOHHbIM PEKIOYy3epamMm.

PaboTa aBTomatnku ABP 1 BHP gns Takoi cxemMbl aHa/lorMYHa cxeme C ABYMA BBOA-
HbIMW peKNoy3epamu, 3a UCK/IOYEHMEM TOFO, YTO Pe3epPBOM (CEKLMOHHbIM peKnoyse-
pom) moryT ynpaenatb o6a BBoga. Takum 06pa3om, MEHAIOTCA B3aMMHbIe CBA3M MEXKAY
YCTPOMCTBaMM 3alLUMTbI KaK MOKa3aHo Ha PucyHKax 3.2.15, 3.2.16.

CekumoHHbIH peknoyaep (R3)

X614 | —ER—{X5:15

rT T T TSt T T T Tt TTTT T T TTTTTT T "

| |

E +Unur -Unur 3 BaeonHoit peknoyaep (R1)

| == 3CTPA-MC-1 | 3CTPANC- !
_ SCTPAICt !

i | Bhewnee OTIN ! oTKnCBroABP | |

! A X611 | X612 | X5 — X5:2 |—

! | !

E || Buoumes BIN : BKN CB o ABP i

! . X553 —— X54 ——

| |

' j

BaogHoii peknoyaep (R2)
3CTPA-NC-1

QTKN CB no ABP

PucyHok 3.2.15 — BHewHwue curHansl ABP n BHP gna cxembl ¢ AByMA BBOAHbIMU U OA1-
HUM CEKLMOHHbIM peknoysepamm. CUrHanbl BKAOYEHUA U OTKAHOHYEHUA pe3epBHOro

BBOAa
Beogwoi pernoyaep (R1) Ceriyuonkbil penoysep (R3) BaagHoit pernoysep (R2)
| sUnur ICTPANC b 3CTPAC :
V= Uscrp [ Uew
! —— XE11 A { X512 | X65 — —] X66 ) |
| ! - SCTPANCA . \ !
E ‘ PO pesspea Omniouena 1 3 3
: {4 A XE15 X4} &2, [ |
| -Unnt Vo !
; 3CTPAIC H 3CTPANC- sUnir |
| Uew [ 1
| %65 —"—{X&86 - |
| 3CTPA-NC-1 ! I

PucyHok 3.2.16 — BHewHwne curHansl ABP n BHP gna cxembl ¢ ABymA BBOAHbIMU U
OZHWM CEKLIMOHHbIM peknoy3epamu. [lononHUTeNbHbIE CUTHA/IbI KOHTPOA Hanpa-
YKEHUA U NONOXKEHWA BbIK/lOYaTeNa pesepsa
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3.2.5 AYP/YANB

ABTOMaTMYeCKan YacTOTHaA Pas3rpysKa npegHasHavyeHa ANA OTKAOYEHMA YacTu He-
OTBETCTBEHHbIX NOTpebuTenen Npu Bo3HUKHOBEHUM AeduumTa aKTUBHON MOLLHOCTU B
aHeprocucTeme.

MpepycmoTtpeHo aBe ctyneHu AYP:

e AYP-1 - aBTOMaTM4eCcKaa YacTOTHAA pasrpy3ka 6e3 BblAEPKKM BPEMEHU C BO3-

MOXHOCTbIO BNIOKMPOBKM MO CKOPOCTU CHUMKEHMUA YacToTbl;
e AYP-2 - aBTOMATUYECKasA YacTOTHaA Pa3rpysKa C BblAEPKKON BpeMEHN;

MepBan cTyneHb NpUMeHsaeTcs B KauecTBe bbicTpoaeicTaytowwein AYP ana npekpale-
HUWA Npouecca CHUXEHWA YacToTbl. BTopaa cTyneHb npumeHaeTca uav ana nogbema ya-
cToTbl nocne gerictena AYP-1, uam npu megneHHOM CHUMKEHUUN YacToTbl.

PaboTta ctyneHeit A4P paspeluaeTca Npy HaAM4YMK CUrHaNa Ha AUCKPETHOM BXoae
«Pa3p AYP» 1 BKNHOYEHHOM NOJIOKEHUU BbIKAtOYaTeNs (Hanuume curHana «PMB»). Mpwu
BbIAIB/IEHUN HEMCNPABHOCTM B Lenax HanpsxeHua (curHan «Heucnp LiH») paboTa asTo-
maTuku AYP 61oknpyetca (PucyHkn 3.2.17 — 3.2.18).

[na paboTbl aBTOMATMKM NOBTOPHOTO BKAOYEHUsA nocie AYP (yactoTHoe AMB, pucy-
HOK 3.2.19) Heo6X04MMO BBECTM COOTBETCTBYIOLLME HACTPOWKK AlMB 1 pa3pelwnTb paboTy
ANB nocne AYP (knto4 «B178»).

TexHuyeckne napameTpbl A4YP 1 YAMB npuseaeHbl B Tabaumue 3.2.13.

Ucp AYP-1

Fcp AYP-1 briokdF  B208
TF < >
C—— 5= Fiycr AP

B207 | 1ep Ayp-1
7

B209
= gy e
AYP-1 curH

‘ Brnok ot KUUH

L

[AB [PaspAuP

[PrB

PucyHok 3.2.17 — ®yHKUMOHaNbHaa cxema AYP-1
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Ucp A4P-2

[emeeimsmoye >
Fcp AYP-2 BnokdF  B212

F /74,, T

B211

-, Tep AUP-2

Enok o1 KUH > o - 8213
- AUP-2
L ——<AYP-2 o

PrE e

PucyHok 3.2.18 — ®yHKuMoHanbHan cxema AYP-2

Ucp YANB

‘UBB . &
EnoxMT3po el >
Fcp YANB
& | —
& “Tyex YANB

T Tep YANB
‘Enm:m KUH i
e < Yane

w & | pagoraAup 2
[avp2 ote E {—<Gwnn UANE

Fm! AnB

3anpet ANB>———
Kewruposanie
BKNBB >

PucyHok 3.2.19 — ®dyHKunoHanbHas cxema YAMNB
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Tabnnua 3.2.12 — KoHpurypaumoHHble kaoum A4P 1 YAMB

HavmeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HayeHue B
LLMOHHOrO KAkoYa 3HaA4YeHUM 3HauYeHue MeHI0
BbiBegeHa
B207 — Beoa/BbiBog, A4P-1 BeeneHa BbiBeageHa Besog AYP-1
B208 — bnok-ka AYP-1 no dF OTKN / BKN OTKN Bnok no dF
B209 — [leiicTB1e aBTOMATUKK OTKN
AUP-1 Curvan OTKN CpabaTtbiBaHue
BbiBegeHa
B211 - Beoa/sbisog, AYP-2 BseneHa BbiBepeHa Bsog A4P-2
B212 — bnok-ka AYP-2 no dF OTKN / BKN OTKN Bnok no dF
B213 — [leiicTBME aBTOMATUKM OTKN
AUP-2 Curran OTKN CpabaTtbiBaHue
Tabauua 3.2.13 — TexHnyeckme napameTpbl A4P
HaumeHoBaHue Awnana3oH JAuncKpeTHOCTb 3aBopacKoe 0O603HaueHne
napamerpa 3HauyeHui 3apaHua 3HayeHue B MEHI0

VCTaB:a no Hanpsaxe- 1,0-120 01 20 Ucp
Huto, %
KoadduumeHT Bosspata N . 0.95 .
MYCKOBbIX OPraHoB ’
YcTaBka cpabaTtbiBaHUA
no yacrore AYP-1, M 45 -55 0,01 49,20 Fcp A4YP-1
YcTaBKa no BpemeHu

- 1 Tcp AYP-1
cpabatbiBaHua AYP-1, ¢ 0-300 0,0 03 P
YcTaBKa 6/10KMPOBKKU MO
CKOPOCTU CHUMKEHMSA Ya- 0,1-20 0,1 10 dF 610k AYP-1
crotbl AYP-1, Mu/c
YcTaBka cpabaTtbiBaHUA
no uacrore AYP-2, My 45 -55 0,01 49,20 Fcp A4P-2
YcTaBKa no BpemeHu

- 1 -2
cpabatbiBaHmsa AYP-2, ¢ 0-300 0.0 03 Tep A4P
YcTaBKa 6/10KMPOBKKU MO
CKOPOCTU CHUMKEHMSA Ya- 0,1-20 0,1 10 dF 610k AYP-2
ctoTbl AYP-2, u/c
KoadpduumeHT Bo3Bpata
NYCKOBbIX OPraHoB Mo Ya- - - Fyct+0,1ly, -
cToTe
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Tabnunua 3.2.14 — TexHuuyeckme napametpsl HAMB

HaumeHoBaHue OnanasoH | [AuckpetHoctb | 3aBoackoe | O603HaueHue
napamerpa 3HauYeHuin 3afaHuA 3HayeHue B MEHI0

YcTaBka cpabaTtbiBaHUA
YANB, M1 45-55 0,01 49,90 Fcp YAMNB
YcTaBKa Nno BpemeHu
cpabatbiBaHmsa YAIMB, ¢ 0-300 0,01 > Tep HANB
KoadduumeHT Bosspata
NYCKOBbIX OPraHoOB No Ya- - - Fyct-0,1MMy, -

cToTe

Tabnmua 3.2.15 — MecropacnonoxeHue yctaBok AYP/YANB B meHio ycTpoiicTBa

FnaBHOEe meHI0 MogmeHio 1 NMogmeHio 2 NopmeHto 3
YctaBku P3nA -> YcrtaBku 1-4 -> AYP/YAMB -> AYP-1
YctaBku P3MA -> YcrtaBku 1-4 -> AYP/YAMB -> AYP-2
YctaBku P3MA -> YcraBku 1-4 -> AYP/YAMB -> YAMB

3.2.6 YPOB

YPOB ¢dopmupyeT curHan Ha OTKAHOYEHME BbIK/OYATENA OCHOBHOIO U pPe3epBHOro
NUTaHWA NPU OTKase BbiKAtoYaTenss CO6CTBEHHOrO NpUcoeauMHeHUs nNpu cpabaTtbiBaHUMU
3awumT. B anroputme YPOB HeKkoTopble 3aWuTbl 3aKpenieHbl «XKecTKo», HeobxoAnMocCTb
BBOJA APYrvX CUrHANOB 3aLLUT onpeaenseTca ob6cnyKuBaroLWmMm nepcoHanom (PUcyHok
3.2.20).

Mpu cpabaTbiBaHMM 3alWMT ycTaHaBAuBaeTca Tpurrep «YPOB», KoTopblli cbpacbiBa-
€TCA TONbKO NPU YCNeLwHOM OTKNoYeHMM BbiKntoYaTena. O6 oTKkase BbikatodaTene byger
CBUAETENBCTBOBATL Hasinume curHana «fMyck YPOB no I», KoTopblil nosBaseTca npu npo-
TEeKaHMM TOKa Yepes BbIKIoYaTelb NPUCOEANHEHNA.

TexHuuyeckune napametpbl YPOB npuseaeHbl B Tabauue 3.2.17. PacnonoxKeHue ycra-
BOK B MEHI0 YCTPOMCTBa npmBeaeHo B Tabanue 3.2.18.
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B261

o> |
:

[08 [ Bnew yroB{ . 1

[0B_ | Brew YPOB2

@
E

=] [<|[z] [z] [z] [=
HEERERERE

— w w w w
@A b [M] |4
TF] R

B260

Tlycx YPOB no |

PucyHok 3.2.20 — ®yHKUMOHaNbHAA cxema YPOB

Tabauua 3.2.16 — KoHdurypaumoHHble katoum YPOB

HaumeHoBaHue KoHpuUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B
LLMOHHOTO KAloYa 3HauyeHui 3HauYeHue MeHI0

B260 — B -

60 BOfI,/BbIBO,EI, aBToMa e+ ) Beoa YPOB
TUKM 13 AencTBuA
B261 — lMyck no ToKy gna S+ ) Myck no | gna
BHewHero YPOB B8H.YPOB
B262 — B263 — MNyck YPOB ot S+ ) HassaHune
3awmT EETITZ Y]

Tabauua 3.2.17 — TexHuyeckre napametpbl YPOB

HaumeHoBaHue [Ounana3soH | [uMCKpeTHOCTb 3aBogckoe | O6o3HaueHue
napamerpa 3HaueHui 3apaHuA 3HaueHue B MEHI0
YcTaBKa no ToKy B nep- 5 — 20000 1 10 lcp YPOB

BMYHbIX BENNYMHAX, A

YcTaBKa no BpemeHu

0-300 0,01 1 Tcp
cpabaTbiBaHuA, C
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Tabanua 3.2.18 — MecTtopacnonoxeHue yctaBok YPOB B MeHI0 yCTpoiicTBa

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NogmeHto 3

YcraBku P3nA - YcTasku 1-4 - YPOB

3.3 AnropuTtmbl ynpaBaeHUA BbiKAloYaTenem

1) OnpeaeneHue NONOKEHUA BbIKAOYATENS.

DYHKUMA OTCNEKMBAHMA MOOKEHUA BbIK/IIOYATENA MPefHa3HauYeHa 418 KOPPeKT-
HOM paboTbl aBTOMaTUKM, cpabaTbiBaHUA U BO3BpaTa 3almT. KOHTPO/b NosnoxeHus BB
MOMKET OCYLLECTBAATLCA CAedylowmumm cnocobamu (onpesensetca NoNOXKeHUeM Npo-
rPamMMHOro Ktoua):

no curHanam «PMNO» n «PMNBy»;
TONbKO No «PMO»;
TO/NbKO No «PMB»;
NO TOKY Harpyskm.

MonokeHue BbikAoYaTena (PucyHok 3.3.1) oTobparkaeTcsa curHanamum « BknroueHo»
1 «OTKAOYEHO», KoTopble GopmupytoTcA Mo curHanam «PMO» n «PMB». BkntoueHHOMY
nosnoxeHuto BB cooTseTcTByeT KOMOUHaumaA: «PMO» — nornyecknin «0», «PMB» — noru-
yeckaa «1». OTkAo4eHHOMY nonoxeHuto: «PMO» — nornyeckas «1», «PMB» — noruye-
CKUI «0».

IHarp

=

T < harpywa
0| >
541
[El FERIEE — PNO

0l |
1

Harpyaka ; 2
3
4

pe |mepns >
[o8 JaepPno -

Harpyska \

PucyHok 3.3.1 — dyHKUMOHaNbHAA cxema onpeaesieHma noaoxKeHns BB
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Tabanua 3.3.1 — KoHOUrypaumoHHbIl KoY onpegeneHuns noaoxKeHus BB

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HayeHue B
LLMOHHOTO K/Ito4a 3HauYeHuin 3HaYyeHue MEHI0
PMO/PMB
S41 - OnpepeneHune nonoxe- PMNO
st BB POB PNoO/PNB MonoxeHue BB
no TOKy

Tabnnua 3.3.2 — TexHMYecKne napameTpbl onpeaeneHns noioxeHus BB

HaumeHoBaHue Awnana3oH JAUNCKpeTHOCTb 3aBopckoe 0O603HaueHue
napamerpa 3HA4YeHUM 3aAaHuA 3HauYeHue B MEHI0

TOK Harpysku B nepsuy-
HbIX BENNYMHAX, A

1-1000 1 50 TOK Harpysku

Tabnnua 3.3.3 — MecTopacnonosKeHue ycTaBoK AN NoAoXKeHus BB B meHto ycTpolicTBa

TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

Ynpasnenue

BB >

2) KBuTMpoOBaHue.

dYHKLMA KBUTUPOBAHUA NpeaHa3HayYeHa 1A cbpoca cpaboTaBLIMX 3aLWMT, BO3BpaTa
aBTOMaTUKM B UCXOAHOE COCTOAHME U CbeMa CBETOAMOAHOMN CUTHANMU3ALMN.

KBUTUPOBAHWE MOXKET MPOMN3BOANUTLCA BPYUHYHO KHOMKOW C Ny/bTa ynpasieHus (cur-
Han «C6poc MY»), KomaHAHOM KBUTUPOBaHUA Yepe3 USB (curHan «C6poc USB»), KomaH-
[0M KBUTUPOBaHMA cuctembl ACY TI (curHan «Cépoc TY») n KomaHAOM OT KAko4a ynpas-
NleHus no AuMckpetHomy Bxogy «OTK/1» npu OTKAHOYEHHOM BbiK/touyaTene (PucyHok

3.3.2).

[Omkoueno >———— & | s43
m® Joror 1] L+

[y Jcopoc ny

‘ R5455| C6poc TY 4_
BUTUpOBAHWE

[usB ] cepoc UsB

[ETH] copoc Eth

[BT ]copoc Bth

PucyHok 3.3.2 — ®yHKUMOHANbHAA cXxema KBUTUPOBAHUA
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3) Py4yHoe ynpasneHue BbIKNtoYaTeNnem.

PyyHoe ynpaBneHue BbikAtOYaTeNEM OCYLLECTBAAETCA CUTHanamm «PO» n «PB». [laH-
Hble KOMaHAbl MoryT BbiTb cPOpMMpPOBAHbI MECTHO U NO TeneynpasneHuto. Teneynpas-
neHune ocyuecteasetca yepes uHTepoencol RS485 u Ethernet ¢ nomowbto ACY T mau
MK. B cBOlO 04Yepeab mecTHOe ynpaBaeHne MOoXeT OCYLLEeCTBAATLCA CaeayoWwmmm cno-
cobamu:

®  OT AUCKPETHbIX BXOAOB YCTPOWCTBA;

® OT KHOMOK ynpasaeHusa BB Ha naHenn ynpaBaeHusA yCTPOUCTBOM;

e yepes nHTepoeiic USB c nomouwbto MNK;

e yepes nHTepdelic Bluetooth ¢ Nnomoubio NPUIOKEHUA Ha MOBUIbHOM Tene-

doHe.

B 3aBMCMMOCTM OT HACTPOEK ANCKPETHbIX BXOA0B « MY» 1 «TY» BbINOJIHEHNE KOMAHA,
PYYHOrO ynpaB/ieHUa MOXKeT 6bITb OPraHNM30BaHO HECKO/IbKMMK cnocobamm.

a) Bxog, «MY» HacTpoeH Ha [1B unu HacTpoeH KakK «Bceraa 1».

B Takom pexkmme AMCKpeTHbIN Bxog « MY» Bcerga umeet npnoputeT Hag OB «TY» u
COCTOSIHWE nocneaHero urHopupyetcs (PucyHok 3.3.3).

27.12.31-156-23566247 77



OnwucaHue nporpammbl SW_ESTRA_PS

3
I COID

g

PucyHok 3.3.3 — ®yHKLMOHaNbHAA cxema py4HOro ynpasieHusa BB npu npuopu-
Tete 1B «MY»

6) Bxoa «MY» HacTpoeH Kak «Bcerga 0», «TY» HacTpoeH Kak «Bcerga 1» uaum Kak
«Bcerga O».

B TaKOM perknme KomaHZbl PyYHOrO BKAKOYEHUA N OTKOUYEHUA NO TeNeynpaBieHuto
BbIMOJIHAKTCA B 3aBUCMMOCTM OT COCTOAAHUA ANCKPETHOro Bxoaa «TY». KomaHAabl mecT-
HOTO ynpaB/ieHna BbINoAHAOTCA Beeraa (PucyHok 3.3.4).
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PucyHok 3.3.4 — dyHKLMOHANbHAsA CXema pPy4yHOro yrnpasaeHusa BB npu HacTpoitke
«MY» Kak «Bcerga 0»

B) Bxoa, «MY» HacTpoeH KaK «Bcerga 0», «TY» HaCTPOeH Kak AMCKPETHbIN BXOA,
B TaKoM pexkrme KoOMaHAbl MECTHOTO BK/IKOYEHWUA U OTKIOYEHUA UMEIOT BPEMEHHbIN

npuopuTeT Haa KOMaHZaMu TeneynpasneHma (PucyHok 3.3.5).

Tabnvua 3.3.4 — KoHOUIrypauMOHHbIe KoYM HAacTPOEK ynpasieHns BB

HanmeHoBaHue KoHpuUrypa- [AnanasoH 3aBoackoe 0603HaueHue B
LLMOHHOTO K/oYa 3HauyeHui 3HaYyeHue MeHI0

S43 — Cébpoc no kKomaHge PO OTKN / BKA OTKN C6poc npu PO

S44 - YnpasneHue BB ¢ YnpasneHue BB ¢

nynbTa ynpasaeHWUA yCTPOM- OTKA/BKN OTRA nynbta

S45 - YnpasneHwue BB uepes OTK/ / BK OTKA YnpasneHue BB

Bluetooth yepes Bluetooth
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Tabnnua 3.3.5 — MecTopacnonoyKeHue ycTaBOK A1 HACTPOeK ynpasneHua BB

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NoameHto 3

YnpasneHue

BB >

OTKNTY.

B TY
ETH

S44

PucyHok 3.3.5 — ®yHKLMOHAbHAs cXxema py4HOro ynpasieHusa BB npu HacTpoiike
«MY» Kak «Bcerga 0» 1 HacTpolike «TY» Ha [1B

TaK, Npu YCTaHOBKE K/OYa TeneyrnpasaeHus B nonoxeHue «3anpeteHo» (CurHan
[B «TY» UMeeT coCTOAAHME IOTMYECKOTO HYA), pa3peLlaeTcs TONbKO MeCcTHOe yrpasJie-
Hue BbikAtoYaTenem. Ecnmn, Hanpumep, obcnykusatoLWwmii nepcoHan nocne paboT Ha npu-
coeAMHeHMM 3abbin NepeBecTV NONOKEHUE K/OYa TeNeyrnpaBneHna B coctofaHme «Pas-
pelweHo», To onepatop ACY Tl moxeT yaaneHHO OTNpaBuTb KOMaHAy Ha Bo3BpaT «TY»
6e3 Bo3BpaTa NONOKEHUA KNtoYa. B pesynbTaTe 3TOro yctaHaB/MBAETCA TPUITEP C NaMA-
TblO, KOTOPbIN 6NIOKMPYET MeCTHOe ynpaBaeHne A0 TOr0 MOMEHTa, KOrfa K/toy paspe-
WeHnA TeneynpaeneHne He GyaeT nepek/oveH B CieAyloleil NOCNe0BaTebHOCTU:
«3anpelLeHo» -> «PaspelueHo» -> «3anpeLeHo».
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MecTHOe ynpaBneHue BbiKAloYaTeNleM MOMUMO AUCKPETHbIX BXOA0B BO3MOMKHO
TaKXe M C MOMOLLbI0O KHOMOK YNpaBAeHUsA Ha NynbTe ynpaBAeHWa ycTpohcTBom. Ons
3TOro Heo6XoAMMO BBECTM COOTBETCTBYIOLLMIA NPOrPaMMHbIN Katod (Tabavua 3.3.4).

CNNCOK BO3MOXHbIX PEKMMOB BbINOIHEHMA KOMaHA, Py4YHOro ynpaBieHusa npuseaeH
B Tabanue 3.3.6.

Tabsmua 3.3.6 — BO3MOXKHbIEe PeXXMMbl BbINONHEHUA KOMaHA, Py4HOTO BKAOYEHMWSA

MecTtHoe
B M B T
Al y AB TY AT eneynpasneHue
Bcerpga 1 UrHopupyetca PaspeweHo 3anpeweHo
OB MY =1 UrHopupyetca PaspeleHo 3anpeLeHo
OB MY =0 UrHopupyetca PaspewweHo PaspewweHo
Bcerga O Bcerpa O PaspeweHo 3anpeeHo
Bcerga O Bcerpa 1 PaspeweHo PaspeweHo
OBTY=0
B P
cerga 0 TpuITep cBpowen aspelweHo 3anpeweHo
OBTY =0
Bcerpa O TDWITEp yCTaHOBNEH 3anpeleHo PaspeweHo
Bcerga O ABTY =1 3anpeleHo PaspeweHo

4) BHewwHAn 610KnpoBKa BB.

HasHauyaembiit Ha [B curHan « 4B B/IK» npegHasHauyeH ana 610KMPOBKU Nt06bIX KO-
MaHpA, Ha BK/ItoYeHWe BbiKkatouaTens. Mpu BKAOYEHHOM NPOrpaMmHoOM Katode (Tabamua
3.3.7) nosiBneHune curHana «AB BJIK» 6yaeT npuBoAMTb K NPUHYAUTENBHOMY OTK/IOYE-
Huio BB 1 ero nocneaytoueit 610KkmMposKe BKAtoYeHUA (curHan «OTK ot BJIK»).

| BknioyeHo > &
< OTKN ot BIK
(08 |meBMK > PR
—_ bnok BNK

KeuTupoBaHue

PucyHoK 3.3.6 — dyHKUMOHANbHAsA cXxema BHelHel 610KMpoBKK BB

Tabnvua 3.3.7 — KOHOUTYpPaUMOHHbIN K04 OTKAKYEHUS OT 6J10KMPOBKM

HaumeHoBaHue KoOHUrypa- AwnanasoH 3aBopcKoe 0O603HaueHue B
LLMOHHOTO K/toYa 3HauyeHui 3HaYyeHue MeHIo

S42 - OTkntoueHue BB ot

o OTK/N/ BKN OTKN OTK/ ot BJIK
BHeLLHel 6/10KMPOBKM
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Tabanua 3.3.8 — MecTopacnonoyKeHue ycTaBoOK A1 HAaCTPOeK ynpasneHua BB

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NoameHto 3

YnpasneHue

BB >

5) BNAOKMPOBKa BKAOYEHWA BbIKAOYATENA OT 3aLLUT.

Mpwu cpabaTbiBaHWM 3aWMUT HA OTK/IlOYEHWE yCTaHaBaMBaeTca Tpurrep «BbaoK ot 3a-
LWKUT», KOTOPbI BNOKUPYET AanbHelwee pyvyHoe BKAOYeHe BB 4o momeHTa KBUTUpPO-
BaHUA (PucyHok 3.3.7). O6cnyKMBaKoLWMii NepcoHan C MOMOLLbIO NPOrPaMMHbIX Katouyek
MOXET BblbpaTb Te 3aWuTbl, Nocae cpabaTbiBaHWA KOTOPbIX MNPU BKAKOYEHMU BB KBUTK-
poBaHue He TpebyeTcs.

Tabanua 3.3.9 — KoHouUrypaumnoHHblie Kaun 610KMpoBokK PB

HaumeHoBaHue KoHpuUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B
LLMOHHOTO KAto4a 3HaYeHun 3HayeHune MeHI0
B233-B244-b H -
33 JIOKMPOBKU BKN / OTKA BKN a3BaHue 3a
PB LWNTBI

Tabnnua 3.3.10 — MecTopacnono»KeHune ycTaBoK gns 610knposok PB

FnaBHOe meHI0 Moamexto 1 NoameHto 2 NoameHto 3
YcTtaBku P3nMA - YcTasku 1-4 > ESOKMpOBKM
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Bnok o zaupt

B237 —
— 1
B238 ] ||
B239 1
B240
B241 1
B242 ]
B243 ]
B244 1
T B245 ]
o
Eeavron>—— |

PucyHok 3.3.7 — DyHKUMOHaNbHaA cxema GopMUpoBaHUA curHana 610KMPOBKU OT
3awmT

6) OTKAtOYEHUE BbIK/OYATENS.

CurHan «OTK/1 BB» dopmupyeTca npu cpabaTbiBaHUKM TpUITepa B Caydae OTKaoue-
HUA BbIKNtoYaTensa (PucyHok 3.3.8):

®  OT 3aluT;

®  pPU PYYHOM OTK/OYEHUN;

® MpU OTK/IOMEHMM OT BHELUHeN 6IOKMPOBKN UM BHELIHERO CUTHaNa;

e 1o ABP;

27.12.31-156-23566247 83



OnwucaHue nporpammbl SW_ESTRA_PS

KaK To/IbKO CM/10Bble KOHTAKTbI BbIK/HOYaTEA Pa3OMKHYTCA (noasaseTca curHan « OT-
KNIOYEHO»), TPUITEP BO3BPALLAETCA B UCXOAHOE COCTOAHWE, CHMUMAA KomaHay «OTK/
BB». MpuHyauTeNbHOE CHATME CUMTHANa OTKAIOYEHMA BO3MOXHO C MOMOLLbIO CUTHana
«KButuposaHue».

(0B | Brew OTKI 1

OTKN no ABP

OTKI1 BB

| OTKI o7 BIIK —shr
— OTKI BB
R

‘ OTkroueHo 1 J

‘ KeutupoeaHue

PucyHok 3.3.8 — PyHKUMOHANbHAA cxeMa GOPMUPOBAHUA CUTHANA OTKAKOYeHUA BB

7) BKntoyeHue BbiKAtOYaTENA.

BktoueHue Bbikatovatens (curHan «BK/1 BB») MOXKeT OCyLecTBAATLCA NPU NOsBAE-
HUK cnepyroLmMx curHanos (PucyHok 3.3.9):

e B UMKne AMB (curHan «BK/ no AMB»);

® [pW Nnogaye CMrHaia OT BHELUHEro ycTpoicTea (curHan «BHew BKA);

® [0 py4YHOMY BKNIOYEHMIO (CUrHan «PB»);

e nocne pabotbl ABP (curHan «BK/1 no BHP»).

[Nna UCKAOYEHUA HENpPaBWbHbIX AEeNCTBUI 06CNYKMBAIOLWErO NepcoHana npeay-
CMOTpeHa HacTpanmBaemas 670KMPOBKA pydyHoro BkatoueHua (PucyHok 3.3.10). Copoc
Tpurrepa B LLENM BKIIOYEHUA BbIKAOYATENA OCYLLECTBAAETCA NPU MOABAEHUU CUrHanNa
«PMB», cBuAeTENbCTBYIOLEM 00 YCNewHOM BKAOYeHNUU, imbo Yepes 1,5¢c nocne popmu-
poBaHuAa curHana «BKJ1 BB».
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Cunxp BKN > 1

BKI no BHP:

BKI no ANB>
(a8 |BrewBkn \;—[E

1
PB h
Bnokuposka > )
1 o
L= 3
OTKNBB _,‘>—

- BKN BB

<Owna curxp

[

[P > 5
BKNBE > LI

PucyHok 3.3.9 — PyHKUMOHANbHAA cxeMa GOPMUPOBAHNA CUTHANA BKAOYeHUA BB

PO ,‘37 ‘\“ BnokupoBka
PMB o
| ok or aur

BRoK oT sawut _——————————

BB He roToB >

PHMGrok >

PucyHok 3.3.10 — dyHKLMOHaNbHan cxema GopMUPOBaHMA CUrHaNa BNOKMPOBKK
PB

[Nna npenoTBpaLLeHNA MHOTOKPATHbIX BKAKOYEHUI BbIKNOYATENA Ha YCTOMYMBOE KO-
POTKOE 3aMblKaHMe NPeayCMOTPEH NOTUYECKMIt anemeHT «M» B Lenu cbpoca Tpurrepa,
Ha KOTOpbIN nocTynatoT curHansl «PB» 1 «OTK/1 BB». Mpn pyyHOM BK/IOYEHUMU B YCIO-
BMAX OTCYTCTBUA BNOKMPOBKM curHan «PB» nocTynaeT Ha NnepBblil BXOA 31emeHTa «U» 1
yCTaHaBAMBaeT Tpurrep B cpaboTaHHOe cocTosiHue (noasasetcsa curHan «BK/ BB»). Ecau
BK/tOYeHMe npounsowno Ha K3, curdan «OTKN BB» b6yaeTt cdopmmpoBaH Npu OTKAOYe-
HUW BbIKNtOYaTeNs oT 3awmT («OTK/1 oT 3amT») M NoAaH Ha BTOPOW BXOA 3NeMeHTa «U»,
TeM caMbiM 06pasya curHan Ha cbpoc Tpurrepa B Lenu BKAOYEHUA BbikAtovaTens. Coop-
MWPOBaHHbIN CUrHan No obpaTHOM CBA3WM CTAHOBUTCA Ha CamonoaxsaT U byaer cyuie-
CTBOBaTb A0 TEX NOpP, NOKa He ucyesHeT curHan «PB». Takum obpasom obecneynsaercs
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OZLHOKPATHOCTb BK/IFOYEHMA BbIKNOYATENA Ha YcTaHOBMBLLeecs K3 npu oagHOBpeEMEHHOM
Hannuum curHanos «PB» n « OTK/1 BB».

Tabanua 3.3.11 — KoHpUrypaLMOHHbIE KNHOYM HAaCTPOEK BKOYeHMA BB

HaumeHoBaHue KoHUrypa- AwnanasoH 3aBopcKoe 0O603HayeHue B
LLMOHHOrO KAtoYa 3HauyeHui 3Ha4YeHue MeHI0
CUHXpOHHOE
i‘:gMaKg“;p:r’]‘; (Z“B”Px)po' OTKN / BKN OTKN BK/ npu
P AMB(ABP)
S46 — KoHTpOAb CUHXpO- OTKN / BKN OTKN CuHxpoHHoe BK/
HM3ma npu PB npu PB

Tabnnua 3.3.12 — MecTtopacnonoKeHne ycTaBoK HaCTPOMKM Py4yHOro BKIOYeHMA BB

FnaBHOe meHI0 MogmeHio 1 MogmeHio 2 NopmeHto 3

YnpasneHue

BB >

3.4 AnropuTmMmbl AAMArHOCTUKM BbIKAKOYaTeNA
1) HecooTBeTcTBME Lienew ynpasaeHna n rotoBHocTs BB.

HecooTBeTcTBME Lieneit ynpasieHUa yCTPOMCTBO GUKCUPYET B C/lydae COBNaAEeHUA
curHanos «PMO» u «PMB» No ncTeueHMM BblAEPKKN BpemeHu «THUY» (PucyHok 3.4.1).

PMB Py
PNO > !
Py

<BB He roTos

Tror BB

. s32 .
| 0B I KonTpons BE@}—O—l ey ——< Hewncnp WIVEY
o) o

PucyHok 3.4.1 — ®yHKLMOHaNbHas cxema popmupoBaHua curHanos «HLLY»,
«Hemcnp LUM/BY» n «BB He rotoB»
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Tabnunua 3.4.1 — TexHuyeckune napameTpbl HLLY v rotoBHocTv BB

HaumeHoBaHue [Ovana3oH | [AuckpetHoctb | 3aBogckoe | O6o3HaueHue
napametpa 3HaueHu 3aaaHua 3HaueHue B MEHI0

YcTaBKka no BpemeHun

cpaBaTbiBaHus, c 0,5-30 0,01 10 Tep HUY

Bpems rotoBHocTH BB, ¢ 0-30 0,01 15 Trot BB

Tabnnua 3.4.2 — MecTopacnono»KeHue ycTaBoK HLY 1 rotoBHocT BB B MmeHI0 ycTpoii-
cTBa

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

YnpasneHue

BB %

Tabanua 3.4.3 — KoHpurypaumoHHble Katoum curHana «Heucnp LWMN/BY»

HaunmeHoBaHue KoHpuUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B
LLMOHHOTO KAto4a 3HaYeHun 3HayeHune MeHI0
S32 - HBepcua BXoAa KOH- npAmomn .
P A p . npamom KoHTponb BB
Tponsa BB MHBEPCHbIN

B ycTpoicTBe NpesycCMOTPEH KOHTPO/b HA/IMUMA HaNPAXKEeHUA Ha WWHKaX NUTaHuA
3/1eKTPOMArHUTHOrO UKW 3NEKTPOMOTOPHOrO NPMBOAA BbiKAtoYaTens (curHan «KoH-
Tponb BB»). Mpu ncnonb3oBaHMM BbiKAOYaTeNs ¢ 610KOM ynpasneHua, Ha Bxoa, « KoH-
Tponb BB» pekomeHAYyeTcs 3aBeCTM BbIX04, UCNPABHOCTM H10Ka ynpaBaeHus.

B cnyyae nponagaHmaA HanpsXeHUs Ha WMHKAX NUTAaHMA YCTPOMCTBO popmMuUpyeT cur-
Han «Heucnp WUN/BY» ¢ BblaepKoit BpemeHu «TroT BB» (PucyHoK 3.4.1).

AKTMBHOE COCTOAHME AWMCKPETHOro BXOZa MOMET ObiTb M3MEHEHO C IOTMYecKoro
HYN1 Ha JIOTMYECKYH0 eAMHMLY C NOMOLLLBIO MPOrPamMHOro Katoya (Tabauua 3.4.3).

2) OTKa3 BbIK/OYaTeNsA.

B cnyyae NpoAo/KUTENbHOCTM MMMNYAbCa KOMaHAbl Ha BKAtOYeHWe (curHan «BKJ1
BB») naun Ha oTkntodeHme (curHan «OTKN BB») 6onee 1 cekyHAb! YCTPOUCTBO cHOpMU-
pyeT curHan «OTKas BB», KOTOpbIi CBMAETENbCTBYET 06 OTKase BbINOJHEHMA BbIKAOYa-
TeNem COOTBETCTBYIOLWEN KOMAHAbI.

MapannencHo curHany «OTKas BB» ¢popmupyetca curHan «3awmrta IM», KOTOPbIN
npv HeobXoAMMOCTU KOHPUTYPUPYETCA Ha BbIXOAHOE pesie YCTPOMUCTBA U AeUCTBYET Ha
HE3aBUCMMbIN pacLenuTesb OTK/IYEHUA aBTOMATUYECKOrO BbIKNOYaTeNA, NUTAKOLWEro
onepaTtueHble Lenu BB, ¢ Lesibio 3aLmMTbl 31eKTPOMarHMToB BKAOUYEHUsA/OTKNoYeHNA BB
1 BbIXOAHbIX KOHTAKTOB BK/IOYEHUA/OTK/IIOUEHUA 3aLLMTbI OT 3aMMNaHKA.
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S33

1c

—{LA—<Sawra om]

PucyHok 3.4.2 — ®yHKUMOHabHas cxema pOpMMpPOBaHUA CUTHaNa OTKas3a BB

Tabnnua 3.4.4 — KoHOUrypaumoHHble KYn CMrHana oTkasa BB

HaumeHoBaHue KoHUrypa- AwuanasoH 3aBoacKoe 0O603HauyeHue B
LLMOHHOTO KAtoYa 3HauyeHui 3HauyeHue MeHI0

S33 - Beo, HKLMM 3aWUTbI

M A dyHKL - -/ + - 3awmTa M

3) Camonpoun3BoibHOE OTKAOUYEHME BbIK/lOYaTeNs.

CaMonpoun3Bo/IbHbIM OTKNOYeHWeM BB (curHan «CM OTK/1») cunTaetca oTkAOuEHNE
BbIK/toYaTenn B ob6xos yctpoiictey. CpaboTaHHbIV TpUrrep B nornyeckon Lenoyke «Cn
OTK/1» cBMaeTenpCcTBYeT O BKAIOYEHHOM NonoXeHuu BB. Bbixod Tpurrepa cBA3aH ¢ nep-
BbIM BXOA0M 31emMeHTa «M» 1 nogaet Ha Hero curHan «1». Ecam Ha BTOpom Bxoze ane-
MeHTa «M» nosasuTca normuyeckan «1» (curHan « OTKAKOYEHO») U MpPU 3TOM TPUITEp He
cbpocuTea, To ¢ BblaepKKoi 0,2¢ ycTpoicteo chopmupyet curHan «CM OTK».

Mpv BbIBEAEHHON QYHKLMM CAMONPOMU3BONLHOTO OTKNOYEHMA aBapUMHbIM NpPoTOo-
KON He dopmupyeTcs, a B NPOTOKONAX OTKAoYeHMA BB byaeT cdopmupoBaH NpoToKon
MEXaHNYECKOro OTK/IIOYEHUA.

Ouke. BKN

Keumuposahue

OTKnoveHo

PucyHok 3.4.3 — ®yHKLMOHaIbHas cxema pOpMUMpPOBaHUA CUTHaNa OTKasa BB
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Tabanua 3.4.5 — KoHdurypaumoHHble Katoum curHana Cl OTK

HanmeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HaueHue B
LIMOHHOTO KAloua 3HaueHui 3HaueHue MeHI0
S31 - Beog ¢yHKumm CM OTKN -/ + - CMn OTKN

4) HencnpasHocTb BB.

CurHan «Heucnp BB» nossiseTca Npu BbiABJEHUU YCTPOUCTBOM Nt060I M3 Bbile-
YKa3aHHbIX HeucnpasHocTel. Mpy NoABAEHUN AAaHHOTO CUrHana ocylecTBnseTcs 610Kku-
pOBKa py4HOro BKAoUYeHWsA BB 1 610KMpoBKa paboTbl GyHKL M aBTOMATUKM 4,0 MOMEHTA
MX yCTpaHeHUs 1 cbpoca 3awmTel (Tabaunua 3.4.4).

Hewucnp BB

Heucnp IJJ!'IFEVT:L 1 —18[TS )
i <_Hewucnp BB
Otkaz BB > —RM

HLY b
CIN OTKN >
KenTnpoeaxue _‘,‘,‘

PucyHok 3.4.4 — ®yHKLMOHaNbHasA cxema GOPMUPOBAHUA CUTHANA HEUCNIPABHOCTH
BB
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PucyHok 3.5 — dyHKLuMOHanbHaA cxema GOPMUPOBaAHUA CUTHANOB
cuUrHanusaumm
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3.6 Jloruka cBo60AHO Nporpammupyembix pene

BbIxoAHble pene MoryT 6bITb HACTPOEHbI HECKOIbKUMM cnocobamu:
® CMNOMOLLbIO BbIBPAHHbIX CTaHAAPTHbIX WabN0OHOB;
®  CNOMOLLBIO PYHHOTO NPOrPaMMUPOBAHUS.

[ns HaCTPOIKKM NepBbiM CNOCO6OM NONb30BaATENIO A4OCTYMNHbI Cleaytolme CTaHAapT-
Hble wabnoHbl (Tabamua 3.6.1).

Tabnavua 3.6.1 — CTaHgapTHbIe WabaoHbl 417 HACTPOMKM BbIXOAHbIX pene

HasBaHwue wabnoHa Habop npusHakos cpabaTtbiBaHUA PexXum paboTbl BbixoAa
npu BkAtodeHHoM BB: OTK/1 BB
OTKN npu oTKAtO4YeHHOM BB: 3ambikaHue bes ¢pukcaumm
BbIXoAa Ha 1 cekyHay
BKN BK/ BB bes ¢pukcaumm
Asapua Asapwua bes ¢pukcaumm
Hewcnp Heucnp, Heucnp 610Ka bes ¢pukcaumm
Bbi3os Bbizos bes ¢pukcaumm
Heucnp 610ka Heucnp 610ka Bes durcauum
Hewcnp UH Hewncnp LH bes ¢pukcaumm
033 33-1/2,33-1/2curu bes dukcayum
MNyck MT3 MNyck MT3 bes ¢pukcaumm
Ucw «UcTl B Hopme» + «BKAtoUYeHO» bes ¢pukcaumm
BK/1 pesepsa BK/1 pesepsa be3 pukcauun
OTK/1 pesepsa OTKN pesepsa bes pukcauun
Uctl Uctl B HOpme be3 pukcauun
Uct2 UcTt2 B Hopme bes ¢pukcaumm
PMo PMoO bes ¢pukcaumm
Uss Uss bes ¢pukcaumm
BK/1 no AMNB BK/1 no AMNB be3 pukcauum
[oToB ABP lotoB ABP be3 pukcauum
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[nA AUCKPETHbIX BbIXOAOB C HOPMANbHO OTKPbLITBIMU KOHTaKTaMu NOAB/EHME Ka-
Koro-nnbo npusHaka NpUMBOAUT K cpabaTbiBaHUIO pesie U 3aMblKaHWUIO ero KOHTaKTOB.
[ns BbIXOZOB C HOPMaJIbHO 3aMKHYTbIMU KOHTaKTamu ycnosue cpabaTbiBaHWA ABAAETCA
WHBEPCHbIM, TO eCTb NPU NOABAEHUMN NPU3HAKa AUCKPETHBIV BbIXO, BO3BPALLAETCA B UC-

X0A4HOe CcoCToAHue (KOHTaKT 3aMbIKaeTCH).

B pexknme py4yHOro NporpaMmmmnpoBaHUA YCTPOMCTBO NO3BOAAET TMBKO HacTpansaTtb
BbIXxoAHble pene (PUCYHOK 3.6.1). B 3aBUCMMOCTM OT KOHOUIypaLLMM NPOTrPAMMHbBIX K/to-
yell BbIXOA, MOXKeT paboTaTb B UMMNY/IbCHOM pexunme, B pexxmme 6e3 dukcauum u ¢ duk-
caumeit. [na aToro ANA KaXKA0ro pese npegycMoTpeH Habop NporpammHbIX Katoyen u

YCTaBOK Mo BpemeHu cpabatbiBaHua (Tabanua 3.6.3).

KeuTnposanue -

X2 Tep Teoas

T :H(l_‘..

X2 -

HaBop 7
NPU3HaKOB ~
cpabaTtbiBaHua| ”* h

X3 | RITR
- SM—L

X3

X5

PucyHok 3.6.1 — dyHKLMOHANbHaA CXema SIOrMKM CBOBOAHO NPOrpaMmmMpyemMoro pesne

Tabnunua 3.6.2 — HacTpoMKKM KOHOUIYPALLMOHHbIX K/tOYen ANs pasHbIX PEXMMOB pa-

60Tbl BbIXOAHbIX pesie

MonoxeHue Kkatoya
Cnocob cpabatbiBaHuA
X2 X3 X5
bes ¢ukcaumm OTKN OTKN BKN
MMnynbCcHbIN BKN OTKN BKN
C dukcaupent OTKN BKN BKN

92
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Tabnnua 3.6.3 — HacTpoiKu BbIXOAHbIX pene

. Bo3moXKHble
Hacrpoiika Mpumeyanue
3HayeHuA

[laHHas HacTpoiika onpeaenset cnocob
cpabaTbiBaHWA BbIXOAHOIO pene:

Tun noruyeckoi W [ AMM» 1. «N» - pene cpabaTbiBaeT Npu NOABAEHUN
cxembl (Katod X1) BCEX 33flaHHbIX MPU3HAKOB;

2. «<MIN» - pene cpabaTbiBaeT NPU NOABNEHUN

ntoboro n3 3a[jaHHbIX NPU3HAKOB

Tun noruyeckom

cxembi (Kniou X2) BKN / OTKN CpabatbiBaHMe BbIXOAHOTO pesie No GPoHTY

PaboTa BbIXO4HOTO pene Yepes Tpurrep ¢ nams-
Bbixopg yepes Tpur- A p P P P

BK/1/ OTKN Tbto. Bo3Bpat pene 6yaeT NponcxoamTb Npu KBu-
rep (ko X3) TMpOBaHME P ¥ P P
n
(K:?;p;:? BbiX0Aa BK/1/ OTKN MHBepcuna cocToAHMA BbIXOAHOrO pene
Beog/BbiBOA, pene BeegeHo o
BBoga/BbIBOA pene U3 genctaunn
(kntou X5) BbiBegeHoO o/ AP A
Tcp 0-300c 3agepKKa Ha cpabaTtbiBaHMe BbIXOAHOTO pese
Tso3B 0-300c 3a/eprKKa Ha BO3BpaT BbIXOAHOTO pene
Habop
OnpegneneHuve 6u- 3afaHne HeMHBEPCHbIX NPU3HAKOB
NpW3HaKoB cpa-
TOB HEMHBEPCHbIX GatbiBatms (aKkTMBHOE cocTOoAHME NpU3HaKa «1»)
Habop
OnpegneneHuve 6u- 3agaHne UHBEPCHBIX NMPU3HAKOB.
Npu3HaKoB cpa-
TOB MHBEPCHbIX BaThiBaHMA (akTMBHOE cOCTOAHME NPU3HaKa «0»)

[lns 3apaHuna onpeseneHHoro pexnma paboTbl BbIXOAHOTO pene HeobXxoAMMOo cooT-
BETCTBYIOLMM 06Pa3oM CKOHUIypMpoBaTb K/oum, NpeactasieHHble B8 Tabauue 3.6.2.
BblAePsKKM BpemeHu Ha cpabaTbiBaHWe M BO3BPAT OMPeAesftoTCA Ha YCMOTPEHUE NOJb-
3oBaTens.

Tabanua 3.6.4 — MecTopacnofioKeHne HaCTPOEeK BbIXOAHbIX Pene B MeHHo yCTPoCTBa

FnaBHoOe meHIo MogmeHio 1 MopgmeHtio 2 MopmeHto 3

UCKpETHble
Auckp -> CocTosiHuMe

BbIXOAbl
NCKpeTHble o

Ancip -> Hactpoliika

BbIXOAbI

[OucKpeTHble N PyuHoe

BbIXOAbI nporpamm-ue
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3.7 Tpynnbl ycTaBoOK

M3meHeHWe KOHOUIypaLmn ceTm 0bbI4HO MPUBOAUT K UBMEHEHUIO €€ NapamMeTpoB,
KOTOpble, B CBOIO oyepenpb, byayT onpeaenatb yCTaBKM 3aWnTbl U aBTOMaTUKK. s one-
pPaTUBHOIO M3MEHEHMUA TEKYLLMX YCTAaBOK B TAKUX C/y4anX B YCTPOMCTBE NpeaycMOTpeHa
BO3MOXHOCTb 33ZlaHWsA [ABYX HE33aBMCHMMbIX FPYNM YCTaBOK MO BCEM 3alUTam U GyHK-
LMAM aBTOMATUKM.

Mo ymonuaHuio B YCTPOICTBE YCTaHOBAEHA NepBsas rpynna ycTaBok. Monb3osaTtesb
MOKET NepenTn Ha COOTBETCTBYIOLLYIO FPYNMy YCTaBoK cneaytowmmu cnocobamu (8 3a-
BMCUMOCTU OT COCTOAIHWA YCTaBKM «Cnocob BbiGopa rp.ycTaBoK»):

® yepes AUCKPeTHbIE BXOAbI;

® yepes KomaHAabl no TY.

Mepexopn ocylecTBnAeTcA Yepes BbIAEPKKY BPEMEHW, 3ajaBaeMyto N0/1b30BaTeNem,
NP1 3TOM A0/KHbI OTCYTCTBOBATb HAbOPbI BblAepKeK BpeMeHu cpabaTbiBaHua ntoboi ns
3alMT M aBTOMATUKK. Ecnn B MOMEHT Habopa BblaepKKu BpemeHu «T3aa rp.ycT» npo-
MCXOAMT NYCK 3aLmThbl, TO HAbpaHHOe 3HaYeHMe BblAepPKKKN 06HynAeTcA. Mocne Bo3BpaTa
BCEX 3aLUMUT NPOUCXOANT NOBTOPHbIN Habop BpemeHu.

Kaxpgas rpynna yctaBok oTobpaaeTcs Ha /IMLEeBOM NaHen COOTBETCTBYHOLLMM CBe-
Toamonom «YcraBkU 2/3/4». Bo3moXKHble pexunmbl Bbibopa rpynn ycTaBok NpuBeaeHbl
B Tabnuue 3.7.4 u Tabauue 3.7.5.

Tabauua 3.7.1 — HacTponkun Ans 3aaHNA TEKYLLEN rpynmnbl YCTaBOK

HavumeHoBaHue KoHUrypa- AwuanasoH 3aBopcKoe 0O603HayeHue B
LLMOHHOTO KAloYa 3HauyeHui 3Ha4YeHune MeHI0
Bcerpa 1
MporpammHo
Cnocob Bbibopa
A8 Beeraa 1 rpynn CTaBOF:(
v pynny

OB +TY

Tabnunua 3.7.2 — TeXHUYecKne napameTpbl 3aaHNA rpynnbl yCTaBOK

HaumeHoBaHue Awvana3oH JAMCKpeTHOCTb 3aBopgckoe 0O603HayeHue
napamerpa 3HA4YeHun 3apaHuA 3HauyeHue B MEHI0

3afepiKKa Ha cMeHy

1- 1 2 )
rpynnbl yCTaBOK, C 01-5 0,0 Tsag rp.yct

Tabauua 3.7.3 — MecTopacnonoxXeHne HaCTPoeK ANA rpynn yCTaBoK

FnaBHoe meHIo MoameHio 1 MogmeHio 2 MogmeHio 3

MpucoegnHeHne >
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Tabanua 3.7.4 — Pexxumbl BbIbOpa TEKYLLLEN rpynmnbl YCTaBOK

3HayeHune CurHan CurHan RS485
yCTaBKMn «TY» «MY» fynbT O Ethernet AB
Bcerga 1 UrHop WrHop 3anp 3anp 3anp 3anp
MNporpammHo UrHop MrHop pasp pasp pasp 3anp
OB UrHop UrHop 3anp 3anp 3anp cm.Tabnmuy
3.7.5
TY UrHop WrHop 3anp 3anp pasp 3anp
1 0 3anp 3anp pasp 3anp
cm.Tabanuy
B +TY 0 1 pasp 3anp 3anp 375
cm.Tabanuy
1 1 pasp pasp pasp 375

Tabnvua 3.7.5 — PaspelweHHble KOMBUMHaUMM HacTPoMKK [B Ana nepekatoveHns rpynn

YCTaBOK (HOMepa AMCKPETHbIX BXOAOB MOTYT CTOATb B 1t060M nopsaKe)

YcraBku 1 YcraBku 2 YcraBku 3 YcraBku 4
B1 B2 Bcerpga O Bcerga O
[B1 B2 B3 Bcerpga 0
nB1 nB2 B3 nB4

3.8 CueTunkun
B ycTpoicTBe NpeayCMOTPEHbI CeAYOLMNE CYETYMKM:
®  KO/AMYECTBO CpabaTbiBaHWU 3aLLUMT;
®  KO/IMYECTBO BKAKOYEHMIN KOMMYTALLMOHHOrO annapara;
®  KO/MYECTBO aBapUIMHbIX OTKAOYEHNI KOMMYTALLMOHHOrO annapara;
e 0bLee noTpebneHne 3NeKTPOIHEPTUN;
e obuwee Bpema paboTbl 06bEKTa;
e obuee Bpema paboTbl 610Ka.

B ycTpoiicTBe npeaycMoTpeHa BO3MOMKHOCTb OBHYNEHMA KaXaoro cyetymka. s
CYETYMKA 3aLLMT NpeaycmoTpeHa OYHKUMA OUKcaLuMM AaTbl U BPeMeHU nocnemHei
OYMCTKM.

[N OYUCTKU CYETYMKOB HEOBXOAMMO MMETb COOTBETCTBYIOLLMI AN 3TOrO YPOBEHb
[0CTyna, KOTOPbIN onpeaenseTca napoaem.

3.9 Peructpartop cobbiTuii U ocuunnorpadp

Lindposoit ocumnnorpad ncnonbayeTca 418 AeTaNbHOTO U3yYeHUs U3MEHEHUA na-
pameTpoB CeTU B aBapUHOM pexume.
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YcTpoiicteo obecneunsaeT 3anmMcb OCLMINOrPaMM BCEX aHAIOMOBbIX M AUCKPETHbIX
CUTHA/NI0B BO BHYTPEHHIOK NamaTb. B 06bem 04HOM OCUMANOTPaMMbl BXOAAT 3HAYEHUA
BCEX aHa/I0roBbIX W AUCKPETHbIX CUTHANOB.

Myck aBapuitHoro ocumaiorpada MoKHO 3anporpaMmMmMpoBaTh Mo cobbITUAM, Npesa-
cTaBneHHbIM B Tabanue 3.9.1.

Bbl6Op MyCKaloLWero c1rHana ocyLLeCcTBAAETCA B «MacKe ocumaiorpamm» yepes Mo
BEPXHEro YpoBHA BO BKAaAKe «Ocuuanorpammbl» uam yepes MY B MeHO HaCTPOMKKM Oc-
uunnorpada. B cnyyae sbibopa 6onee o4HOro NycKatoLWero cMrHana ycTpoicTeso byaer
NpPoun3BOAMTb 3aMMUCb OCUU/IOFPAMM NPU NOABAEHUU NHOO6OT0 U3 COBbITUN.

[NnuTenbHOCTb oCUMAIOrPaMMbl Nporpammupyemas. ObLiee Bpems 3anncu cocTouTt
U3 ANUTENbHOCTM NpeaaBapuMHON U aBapuiMHOWN 3anuceit. N HacTPONKM AANTENbHO-
CTW oCUMANOrPamMmMbl HEOBXOAMMO YKa3aTb YacTOTy AMCKpeTu3auun (ycrtaska «llar oc-
yuanorpadmupoBaHUA»), Npu 3TOM YCTPOMCTBO 0TOBPA3UT A/MTENbHOCTb NpeaaBapuit-
HOM 3anucK 1 ocumanorpammel. ObLLEee KOIMYECTBO BO3SMOMKHbIX 3aMUCAHHbIX OCLLUANO-
rpamm coctasnideT 100 WTYK U He MEHAETCA B 3aBMCMMOCTY OT Liara ocuuanorpadumpo-
BaHMA.

CKauMBaHWe OCLMANIOTPaMM MPOU3BOAUTCA Yepe3 TepMMHaN NO NocieAoBaTeslb-
HoMy MHTepdeicy RS485 nnu yepes pasvem USB.

MpeaycMoTpeHa BO3MOMKHOCTb NPUHYAUTENBHOrO MyCKa 3anmucy OCLMANIOrPamMMbl
yepes TepmuHan Ha MK. Mosb30BaTe/Ib MOXKET TaKKe YKasaTb cnocob 3anncu CoCcToAHNA
OMCKPETHbIX BXOA0B — U3MYECKoe COCTOSHUE UK IOTUYECKoe.

OumMCTKa NamATU OCLLM/IOTPAaMM NPOU3BOAMUTCA NO/b30BaTENEM TOJIbKO C BbICLIMM
YPOBHEM A0CTYNa (CEPBUCHBIN Napob).

Tabauua 3.9.1 — Hactpoiku ocumnnorpada

HaumeHoBaHue KoHpuUrypa- AwnanasoH 3aBopcKkoe 0O603HayeHue B
LLMOHHOrO KAloYa 3HAYEeHUIn 3Ha4eHue MeHI0
. 12 -120 60 LLar ocumnnorpa-
dupoBaHus
N ®us-oe coct. / duz-oe co- Cnoco6 ocu, B
Jlor-oe cocT-ue CTOAHUE
MT3-1/2/3/4
33-1/2
3MH-1/2
3HH, 3NH-1/2 Macka ocumnno-
3H®, 30M-1/2 rpamm
A4YP-1/2
BO-1/2
3N4-1/2
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Tabanua 3.9.2 — MecTopacnoioxeHne HacTpoek ocumanorpada

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NogmeHto 3

HacTtpoliku -> Ocumnnnorpada

[Ona duKcaumm faHHbIX, UCNOIb3YeMbIX MPU aHa/M3e aBapuii U HEUMCNPABHOCTEN B
CeTW, B YCTPOWMCTBE NPeayCcMOTPEH perncTpatop cobbiTuii. B 3aBUCMMOCTM OT Npouso-
weawero cobbiTna perncTpatop GopmmnpyeT COOTBETCTBYHOLMIA MPOTOKO:

e aBapwuii (cpabaTbiBaHMe 3aWMUT);

e cobbiTniA;

® V3MeHeHUs yCTaBoK;

e KOMMmyTaumii BB;

® U3mMeHeHuA pecypca BB.

M3-33 TEXHUYECKUX OrpaHMYEHU Ha OTObpaxkeHWe WHbOPMauUKM Yepe3 naHesb
YNpPaBAeHNA BO3MOMKEH MPOCMOTP TOJ/IbKO aBapUIiHbIX MPOTOKOJ/I0B U NPOTOKO/I0B KOM-
myTaumii BB.

[NA cKauMBaHWA M aHaAM3a BCEX MPOTOKO/IOB HEOBXOAMMO MOAKNOYEHME Mepco-
Ha/IbHOTO KOMMbIOTEPA K YCTPOMCTBY Yepe3 uHtepdelic USB nam yepes RS485 ¢ nomo-
ubto npeobpasosatens USB/RS485.

Mpu 3an0NHEeHUM NAMATM YCTPOMCTBO NPOU3BOAUT 3aMNMCb HOBOTO COBLITUA HAa MECTO
CaMoro paHHero.

1) ABapuitHble NpoTOoKoAbI (CpabaTbiBaHMe 3aLLUT).

MpoToKoA 3aWmT GopmUpyeTcs B MOMEHT GUKCALLMM YCTPOMCTBOM aBapUIMHOIO npu-
3HaKa.

B npoToKone oTobpakatoTcs Bce TeKylime napameTpbl CETU, COCTOAHUE BCEX peru-
CTPOB 3alWMTbl U ANCKPETHBIX BXOLOB/BbIXOL0B C QUKCaLMen A4aTbl U BPEMEHM HA MO-
MEHT NoABNEHUA aBapMMNHOro NPU3HaKa.

2) MpoToKObl COBLITUI (LWITATHbIE AECTBUSA).

B npoTokone oTtobpakatoTca cobbiTva ¢ puKcaumen cnocoba nsmeHeHus (Hanpu-
Mep, KBUTUPOBaHKUe Yepe3 TY AN OUMCTKa CHETYMKA MOTOYacoB Yepes MY), napons fo-
CTyna, AaTbl U BPEMEHMU.

3) MpPOTOKONbI UBMEHEHUS YCTABOK.

YcTpolicto dopmupyeT NPOTOKON NPU U3MeHeHUM Ntobbix HacTpoek Baoka u ycTa-
BOK 3awuT. Mpn aTom oTO6parkaeTca cTapoe M HOBOEe 3HaYeHWe YCTaBKM, JaTa U Bpemsa
MU3MEeHeHMA, cnocob 3MeHeHMA YCTaBKM MK HacTponku (TY nam NY), naponb goctyna.
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4) MpoToKoAbl KoMMyTauuin BB.

MpoTokon dopmupyeTca Npu N06OM BKAIOYEHUM U OTKAOYeHUM BB ¢ dukcaumei
NPUYMHBI, NO KOTOPOW Npou3oLW/Ia KOMMyTauuA. B npoTokone Takke ¢uKcupyeTea
BPEMsA KOMMYTaLMK BbIKNOYATENA, U3MEPEHHOTO YCTPOWCTBOM 3alLUTbI.

3.10 PerucrpaTtop napameTpoB Harpysku

OnA “3MepeHus U apxXMBMPOBAHWE LAaHHbIX 3/1EKTPUYECKON CeTU B YCTPOMCTBE
npeaycMoTPeH PerncTpatop napameTpoB Harpysku. Bce nsmepsemble napameTpbl CoO-
XPAHATCA BO BHYTPEHHIO MamATb YCTPOMCTBA, YTO NO3BOIAET B Aa/ibHENLWEM NPOU3-
BOAMTb aHa/M3 CTAaLMOHAPHbIX NPOLLECCOB, @ TAKXKe CYyAUTb 06 OTKNOHEHUAX B 3N1EKTPU-
YecKow ceTu.

3anucb NapameTpoB NPOU3BOAMTCSA C LUArOM B O4HY CEKYHAY, MO3BO/IAA COXPaHATb B
ycTpoicTae 06wWwmnit o6bem gaHHbIX 3a MHTepBan npumepHo B 160 yacos. B Habop peru-
CTPUPYEMbIX CUTHANOB BXOAAT:

e (¢asHble ToKM la, IB, Ic;

®  TOKM Npsimoi, 06paTHOM 1 HyneBon nociaegosaTtensHoctu 11, 12, 3lo;

® /MHelHble HanpaxkeHua Uasl, Uscl, Ucal, Uas2, Usc2, Uca2;

®  Hanps)KeHus npamoii, obpaTHOW U HyneBol nociegoBatenbHoctn U1, U2, 3Uo;

e yacToTa cetu f;

® aKTMBHAA M peaKkTMBHAaA MOLWHOCTbL P, Q;

® TeKyllee COCTOAHME BblKNOYaTENA, KOMaHAbl Ha BKAOYEHUE U OTK/IOYEHUNE Bbl-

KAtoyaTens, HaamMyme CUrHaN0B aBapuM UM HEUCMPABHOCTM.

[ns cKauMBaHWA M aHaNM3a COXPaHEHHOM MHPOPMaL MK HeOBX0AMMO NOAKAOUYEHME
NepCcoHaNbHOro KOMMbIOTEPA K YCTPOMCTBY Yepes uHTepdenc USB nam yepes RS485 ¢ no-
molublo npeobpasosatens USB/RS485.

Mpy 3ano/HEHUN NAMATU YCTPOMCTBO NPOU3BOAMT 3aMNUCb HOBbIX AAHHbIX Ha MECcTo
CaMbIX PaHHMX.

3.11 Yacbl peanbHOro BpemeHu U CUHXPOHU3aLma

B ycTpoWicTBe HaX0AATCA SHEPrOHe3aBUCMMbIe Yacbl peanbHOro BpemeHu. na ux nu-
TaHWA UCMNONb3yeTcA KOHAEHCaTOp 60/bLLION EMKOCTU (MOHUCTOP), KOTOPbIN 3apAKaeTcA
NP1 HaAMYMKM NUTaHKA Ha BaoKe. MoaHaA 3apAAKa OCYLLECTBNAETCA 338 HECKOJIbKO YacoB.
Mpv nponagaHMm onepaTMBHOIO HaNPAXEHMA X0, 4aCoB COXPAHAETCA B TEHEHNE He mMe-
Hee 300 yacos. MNpu paboTe ycTPONCTBa B OTPULATENbHBIX TEMNEPATYPax CPOK paboThl
4YacoB COKpallaeTca.
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3.120Mn

PyHKUMA onpefeneHna mecTa NOBpPeXAeHUA Ha IMHUW 3/ieKTponepeaay npeaHa-
3HaYeHa A/1a onpeaeneHna PaccTosHMA OT MecTa YCTaHOBKM 3aWUTbl 40 MeCTa BO3HUK-
HOBeHMA mexaydasHoro K3 B ceTax ¢ U30IMPOBAHHOW HENTPAsIbO.

OnpegeneHve paccToAHWA NMPOU3BOAMTCA METOAOM OAHOCTOPOHHEro 3amepa Mo
dopmynam, B KOTOPbIX GUFYPUPYIOT M3MEPAEMbIE TOKU U HaNPsAXKeHUs.

YCTPOMCTBO MOXKET ONpeaeniTb MecTo NOBPEXAEHNA HAa HEOAHOPOAHbIX KabesbHbIX
1 BO3A4YLLUHbIX INMHUAX 6e3 oTBeTBNeHMIA. [lonycKkaemoe KONMYeCcTBO HEOAHOPOAHOCTEN —
8 y4acTKoB.

ConpoTuBaeHMeE y4acTKOB JIMHWUW 33[3ETCA B NEPBUYHBIX BEIMYUHAX, ANA NPaBUIb-
HOM paboTbl GyHKUMKM OMI HeobX0AMMO 3a4aTh TaKKe 3HaUYeHWe KTT NnepBUYHbIX TPaHC-
dopmaTopoB TOKa.

PaboTa pyHKUMM OMI 3anycKaeTcA Npy NOABAEHMM NYCKa 1060 U3 TOKOBbIX 3aLUMT.
[lo momeHTa cpabaTblBaHMSA 3aLUTbI YCTPOMCTBO NMOCTOAHHO NMPOU3BOAMUT PacyeT peak-
TUBHOTO CONPOTMBAEHMA A0 MecTa K3. B MOMeHT cpabaTbiBaHWUA U3 Noly4eHHOro Habopa
AaHHbIX ocylecTBaseTca Bblbop Hanbonee [OCTOBEPHOro pesy/nbTaTa C 3aHECEHMEM
3TOro 3HayeHuA B NPOTOKON cpabaTbiBaHUA 3aWKTbl. B npoToKone Takke PpuKcmpyeTca
™n K3: aByx- naun tpexdasHoe, nospexaeHHble Gpasbl M BbIYUCIEHHOE PACcCTOAHUE B KM-
nometpax. Ecnm nonb3osatenb He 3a4an 3Ha4YeHWe yaebHOro CONPOTUBAEHMA, TO NO 3a-
dUKCMpOBaHHOMY B NPOTOKO/1e CPabaTbiBaHUA CONPOTUBAEHMIO MOMKHO BCErAa OLEHUTb
paccToaHue a0 Toukn K3.

Pacyet pacctoAaHmA A0 mecTa NoBpeXAeHUA NPOU3BOAUTCA C YHETOM 3a[aHHbIX Na-
pameTpoB y4acTKoB AnHUK. Mpu aTom, ecam mecto K3 HaxoguTca 3a npeaenamm 3alum-
LLLAaeMOM NIMHUK, TO NPU BbIYMCEHUM PACCTOAHUA ANIMHA NOCNEAHEero y4acTka byaer yse-
NnyeHa. Ecam K3 HaxoauTcs «3a cnMHOM», To 3adUKCMpPoBaHHOE B NPOTOKOE CONPOTUB-
NeHve byaeT MMeTb OTPULLATEIbHBIN 3HAK, M PacyeT PacCTOAHMA A0 MeCTa NOBPEXKAEeHNA
NpPoOn3BOAMUTLCA He byaerT.
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3.13 GyHKUUM TeNleynpaBaeHUs, TeSleusmepeHnus U TeNeCUrHanmsanmum

YCTpoWCTBO NO3BO/IAET NepeaaBaTh TeKyllMe napameTpbl CeTU, AUCKPETHble Cur-
Ha/ibl, NPOTOKO/bl AAHHbIX, OCLUAIOrPaMMBbl, MHHOPMALMIO O COCTOAHUM B10Ka M ynpaBs-
NATb KOMMYTALMOHHbBIM annapaTtom No nocnegosaTtenbHOMYy KaHany ACY TI.

Tabnnua 3.13.1 — Hactpoliku uHTepderica RS485

Awnana3oH 3aBopacKoe 0603HayeHue B
HassaHue -
3HA4YeHUMn 3Ha4YeHue MeHI0
Tun npoTokona no RS485 Modbus RTU Modbus RTU MpoTokon RS485
115200
57600 c 6
CKOPOCTb PaboTbl RS485 38400 38400 “°p°;;28”53 ore!
19200
9600
Appec B ceTn RS485 1-247 1 Agnpec B ceTn RS485
0,5 6uta
Konnuectso cTonosbix 6UTOB 16ut 16ur Kon-Bo cton 6ut
RS485 1,5 6uta RS485
2 buta
Bbikn BbuT YyeTHOCTU
but yeTHOCTM RS485 YeTHbIN Bbikn
o RS485
HeueTHbIl
Tabnnua 3.13.2 — MecTopacnonoxKeHne HacTpoek gas RS485
FnaBHOe meHI0 Moamexto 1 NoameHto 2 NoameHto 3
Hactpoliku -> CepBuCHble

Tabnunua agpecos AaHHbIX Ans onpoca yctpoicts 8 ACY TIN npuBegeHa B KapTte na-
MATK, KOTOpasA NpeAoCTaBAAETCA NPOM3BOAMTENEM OTAENbHO NO 3anpocy 3aKasymKa.
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Tabanua 3.13.3 — BO3MOXXHOCTM ypaBAeHUA U HAaCTPOMKM

" WUCKpeTHble no ACY
Bug Bo3gencreus ny Anckp
BXOAbl/BbIXOAbI «UProg» ™

BKAOUMTb / OTKNOUUTL BB + + +
BBog, / BbIBOZ, 3aLMT M aBTOMATMKM + + +
N3meHeHue rpynnbl ycTaBoK + + +
BBog,/ BbIBOZA, pPeKMMOB Teneynpas-

4,/ 4, p ynp + + + +
nexHuA
CmeHa faTbl M BpeMeHu + - +
BBog, ycTaBOK 3almT + - +
N3meHeHuWe HacTpoeK 610Ka + - +
MN3meHeHune HacTpoek OMI + - + -
M3meHeHMe HacTpoeK ocLMAno- + +
rpada
MN3meHeHMe HacTpoeK cyeTymKa pe- . .
cypca BB
N3meHeHMe HacTpoeK perncrpaTopa . .
Harpysku
O6HyNeHne CHETYNKOB 3aLnT + - + -
O6HyNeHNE CHETYNKOB IHEPTUM + - + -
O6HyNeHWe CYETYNKOB KOMMYTaLLMI . .
BB
O6HOoBNEHWE NPOLIMBKU - - + -

Tabnvua 3.13.4 — Bo3MOXKHOCTU Nepesayuun AaHHbIX U MHAWKaLMK
AncKpeTHble no ACY
BXOAbl/BbIXOAbI «UProg»

- +

Bup, Bo3geiicteua ny

-
3

TenecurHanusauma

N3mepeHua

CyeTunKn

YcTaBku P3uA 1 HacTpoliku 61oKa

o I o

MpoToKoNbI aBapuit

MpoToKobI CObLITUI

MpOTOKONbI U3MEHEHUNA YCTABOK - -

MpoToKonbl KomMyTaumii BB + -

+ |+ |+ |+ |+ |+ |+ |+ |+

MpoTOKO/bI U3MEHeHUA pecypca BB + -

|
|
+l+ [+ |+ |+ [+ [+ ]+ ]+

PervctpaTop napameTpoB Harpysku - -
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3.14 Yuer pecypca BbiK/o4aTens

B ycTpoiictBe npegycmoTpeHa GyHKLMA yyeTa OCTaTOYHOrO pecypca BbICOKOBOJIbT-
HOTO BbIK/IlOYaTeNA Mo Kaxaou dase.

CpaboTaHHbIN pecypc OTparkaeT CTeneHb U3HOCa AeTanel U y3/10B KOHKPETHOM eau-
Huubl obopyaosaHuA. Mpu 3Tom nog cpaboTaHHbIM KOMMYTALMOHHBIM PECYPCOM Bbl-
K/loYaTeNs MOHMMALOT CTeNeHb M3HOCA AyroracUTeIbHOW Kamepbl, @ MexaHU4YecKuin pe-
CYPC XapaKTepPU3yeTCA YNCIOM LIUKNOB BK/IIOYEHME - May3a - OTK/OYEHWNE, BbIMOAHAEMbIX
6e3 ToKa B rnasHol Lenu. Mof 0cTaToOYHbIM PECYPCOM NMOHUMAIOT OCTAaTOK pecypca Bbl-
KAtoyaTensa nocse onpeseseHHoOro nepuoaa sKkCnayaTaumum v Yymcna onepauuin no oTkAo-
YEHWIO M BK/IIOYEHUIO HArpy304HbIX TOKOB M TOKOB K3.

MexaHuyecKkuii pecypc 3a4aeTcs B MacnoPTHbIX AaHHbIX HA BbIK/OYATENb, U, TaK Kak
€ro Be/IYnHa xapaKTepusyeT paboTy BbikatoUYaTens 6e3 TOKOBOW Harpy3Km, TO HET Heob-
XOAMMOCTM YUUTbIBATb €0 3HaYeHue.

KommyTaLMOHHBIN pecypc 3aaeTca B NACNOPTHbIX AaHHbIX B BUAE KPUBbIX 3aBUCK-
MOCTM A0MNYCTUMOIO YMCAa OTKAOUYEHWNI OT BEAUYMHDBI TOKA (PUcyHOK 3.14.1).

suiet s
\N

4
3x10 T

2x104

5x10° i
A
AY
2X1|:|3 AY
5 \
o 3
-3 10 s
E o0 Rf_ 10KA B
5 o 208 ]
% v 1.31,5kA
js— 2}(1|:|2 \ Y
A\
2|
10 s
1 ‘\ LY
5x10 -

1
210

01 02 05 1 2 5 10 20 315 50
HOMWHANbHLI TOK OTKITIOYEHUA, KA

PucyHok 3.14.1 — Npaduk 3aBUCMMOCTU pecypca MO KOMMYTaLMOHHON CTOMKOCTH
(4ncno unknos «B-O») OT KOMMYTALLMOHHOTO TOKa BblKAtoYaTens BBT3-M-10
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Toraa oCTaTouYHbIN pecypc BbIKAOYATENA UM KPUTEPUIl BbIBOAA B PEMOHT MOMKHO
onpesennTb Mo CeaytoLemMy BbipaXKeHuHo:

Ryer = 100% — AR;, (141)

N
i=1
roe:
Roct— OCTaToOYHbIN pecypc Bbik/toHaTens;
AR — pacxopg, pecypca 3a 04HO OTKNHOYEHWE;

i — KOIMYECTBO OTKOYEHUN.

[nA KOPPEKTHOM OLEHKM OCTAaTOYHOTO pecypca HeobXoAMMO BBECTU B 610K 3aLuThbI
AaHHbIE O Y310BbIX TOYKAX XapPaKTEPUCTUKN, NO KOTOPbIM 3alllMTa MmogenmnpyeTt 3aBUCU-
MOCTb pecypca OT KOMMYTALMOHHOIO TOKa (OTMeuyeHbl cTpenkamu Ha rpadwmke). Mpu
KaXkAOM OTKNHOUYEHWUW BbIK/AOYATENA 3alMTa QUKCUPYET TOK OTK/IIOYEHMUS, BbluncaAeT
pacxof pecypca no 3agaHHoM XxapaKTepucTMKe U GopmMmUpyeT NPOTOKO/ pecypca.

B npoTokone oTobpaskatoTca:

® [aTa v BpeMsA OTKAOYEHUS;

® MPUYMHA OTK/OYEHUS;

® TOK OTKNIOYEHMSA NO Kaxaon ¢ase;

® pacxop pecypca Mo Kaxzaol dase;

® OCTATOYHbIV Pecypc BbIK/IOYaTeNs No Kaxkaon dase;

e 06LwWMii pacxog pecypca No Kaxkaon dase.

CKauMBaHMe NPOTOKO/I0B NMPOU3BOANUTCS C MOMOLLbIO KHOMKK «CKayaTb BCE» B COOT-
BETCTBYHOLLEM 061acTM TepmUHana.

[Na UCKNOYEHNA co34aHMA NPOTOKOA0B HeMHOPMATUBHOIO XapaKTepa, Koraa oT-
K/loUeHMe BbIK/OYaTeNs C TOKOM Harpy3Kku He NPMBOAMT K CyLLLECTBEHHOMY M3MEHEHUIo
pecypca (coTble 1 TbiCAYHbIE AOMN NPOLLEHTA), HEOHXOAMMO BBECTU yCcTaBKy «TOK cpaba-
TbIBaHUA NPOTOKONa pecypca BB». [py TOKe OTKAIOYEHMA HUMXKE, YeM AaHHan yCcTaBKa,
NpPOTOKOA pecypca GopMmpoBaThbCA He byaeT. PeKomeHAyeTcs 3a4,aBaTh aHHYIO YCTaBKY
B paiioHe 20% OT HOMWHA/ILHOTO TOKA OTK/IOYEHUS.
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Tabnnua 3.14.1 - HacTpoiiku cyeTymKa pecypca BB

HaumeHoBaHue AunanasoH | [McKpeTHOCTb 3aBoackoe | O6o3HaueHue
napamerpa 3HauYeHuin 3ajaHua 3HaYyeHue B MEHI0
HoMMHanbHBbIN TOK OT- 100 -
KntoveHua BB, A —30000 ! 20000 HTO
Pecypc no KommyTaum-
OHHOVW cTolKocTv BB npu 1-10000 1 100 Pecypc npu
HTO
HTO
HomuHanbHbIN TOK BB, A 100~ 1 650 Hom. Tok BB
! —-3000 ’
MexaHunyeckuin pecypc 1-10000 1 50 Mex. pecypc
BB (B TbicAYax) BB
Tok popmupoBaHua npo- 100 - 1 650 Tok dpopm.
TOKONa pecypca BB, A —20000 npor.
Tabauua 3.14.2 - MecTopacnonoxKeHne HacTpoeK cHeTYnKa pecypca BB
FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3
HacTpoiiku - Bé;eTa pecypca

3.15 ®yHKLUUM AOCTYNA U CAMOAUATHOCTUKMU

1) YposHu goctyna (Y4).

B ycTpolicTBe npeaycMOTPeHO Tpu ypoBHA goctyna: YA1 - Huswwui, YA2 - cpeaHun,
Y3 - BbICLIMIA, B 3aBUCMMOCTU OT BBEAEHHOIO MNapo/a onpesenserTcs ypoBeHb A0CTyna
onepartopa.

MepBbili ypOBEHb A0OCTYNa aKTUBM3MPYETCS LIECTbIO NAPOaAsSMM, BTOPOIM — NATbIO Na-
PONAMM, TPETUIN YPOBEHb AOCTYNa aKTUBU3MPYETCA TO/IbKO CEPBUCHBIM Naponem. 3asa-
HMWEe U M3MeHeHWe naponen ana aktmeauuu Y41 v Y2 moxeT ObiTb OCYLLECTB/IEHO
TONbKO Ha TPETbEM YPOBHE A0CTyNa.

NHpopmauma 06 nsmepsemblx NapameTpax U yCTaHOBEHHbIX HACTPOWKax ABAAETCA
OTKPbITOW, ee NPOCMOTp ocyluecTBaAeTca 6e3 BBoAa naposen.

Ecnu HacTpoika nponssoamTtca Yepes MY, To Naponb BBOAUTCA OAMH Pa3 B KaXKA0M
paszaene 0OCHOBHOIO MeHIO Npu M3MEHEHMMU KaKoro-n1nbo napameTpa AaHHOro pasgena.

Ecnn HacTpolika NpousBoAnTCA Yepes TepmMUuHaa, TO Napoab HeEobXoAMMO BBECTU
OZMH pas, NpeABapuTe/IbHO HaXKaB KNaBULLY «YCTaHOBUTb AOCTYN» B BEPXHEM paboyem
none NO. YcTpoCTBO aBTOMATUYECKM 3anpeLLaeT A0CTYN, eCiv NPOCTOM NporpaMmebl 6e3
paboTbl C Helt cocTaBnseT bonee ABaAUATY MUHYT.
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BO3MOKHOCTM OMepaTopa ¢ NepBbIM YPOBHEM A0CTYNa MUHUMAJIbHbI:
3afaHune 1 U3MeHeHWe YCTaBOK 3aLLMT;

OYUNCTKa NPOTOKON0B 3aLUT;

YCTaHOBKa M U3MeHeHWe AaTbl U BpeMeHU;
ynpasneHue BbikatovaTenem c My.

[ns onepatopa c Y12 Kpome BO3MOXKHOCTEN, NPeACTaBAEHHbIX Bbllle, AOCTYMHO:
MN3MEHEeHMEe CEPBUCHbIX HACTPOEK;
M3MEHEHWE HACTpoeK ocumanorpada;
M3MeHeHWe NapameTPoB NPUCOEANHEHMS;
M3MEHEeHWe HAaCTPOEK AUCKPETHbIX BXOA0B U BbIXOAO0B;
MN3MeHEeHWe HaCTPOEK YNpaBeHNa BbIKAOYaTeIEM.

Ha gaHHOM TpeTbem ypoBsHe (Y/[,3) AocTyna BO3MOXHO U3MeHeHue abCcooTHO BCex
napameTpoB M HAaCTPOEK YCTPOICTBA, KOTOpble ONpeaenatoTcA Noib3oBaTeNIeM.
3aBOACKME MAPOAN NO YMONYAHUIO:

Tabnuua 3.15.1 - MecTo

YAl - «0001»;
Y2 — «0002»;

Y3 (cepsucHbIN Naponb goctyna) — «1234».

PaCnosioXKeHne HaCTpoeK naponeﬁ AoCTyna

FnaBHOe meHI0 MogmeHio 1

MoagmeHtio 2 MoameHto 3

Hactpoliku > Maponn goctyna

2) dyHKLMA caMOaMarHOCTUKMK.

B npouecce paboTbl yCTPOWCTBO MOCTOAHHO BbIMOAHAET BHYTPEHHIOK CamoanarHo-
CTURY (PycyHOK 3.10.1) c Lenblo NpexKaeBpeMeHHOro BbiiBNIeHWA OLWMBOK B annapaTHOMW
WM MPOrPaMMHOM YacTu. B 3aBUCHMOCTU OT BHYTPEHHEN HEUCNPABHOCTU MOTYT B10KU-
poBaTbCA asrOPUTMbI YCTPOICTBA U BbIXOAHbIE pese.

Heuenp FRAM >

‘ Hewucnp ALlI'II >

‘ Hewuenp BbIXOQOE"

Hewuenp CRC yer>

‘.S_'non( Heucnp NC

PucyHOK 3.15.1 — DyHKLUMOHANbHAA CXeMa CUTHaI0B CAMOAMArHOCTUKM yCTpoCTBa
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BHyTpeHHAn owmnbKa oTobpakaeTcs B cTaTyce 6710Ka, MPOCMOTP KOTOPOTrO OCYLLLECTB-
nsetca B pasgene «CamoamarHoctuka» MY uam Bo BKNafKe «AnnapaTHOe COCTOSHUE»
MO «UPROG».

Kpome BHyTpeHHUX OWMBOK B cTaTyce 6/10Ka OTO6paKaoTca MHPOPMaLNOHHbIE
6UTbI AaHHbIX, TO €CTb HECYLLME TONbKO MHHOPMALMOHHYIO HarpysKy.

Tabnnua 3.15.2 - CtatycHble 6MTbl 6/10Ka 33Tl

MopAaaok aen-
-
Ne | HaumeHoBaHue Pacwmdposka MNMocneacreuna CTBUU Npu no-
ABNIEHUU
HesepHas pata/spems.
1 Owwnbka gatol / spe- Owwubka popmata Ddukcauma scex cobbl- 3apatb Aaty u
MeHU [AaTbl ¥ BpEMeHU THA ¢ ownboyHoI aa- Bpema
TOW U BpemeHem
BHYTPEHHMWIt nctou- BblaaTh Ha ycTpoWi-
VTP . Mpu CHATUM NUTaHKUA i yerp
WoHucTop paspa- HUK, Heobxoanmbl i CTBO NUTaHWe u Ao-
2 Bpema U1 AaTa cbpacbl-
KeH ons paboTbl yacos, KAaTbCA 3apAaja uc-
BaloTCA
paspaxeH TOYHMKA
HewncnpasHocTb HewncnpaBHOCTb MUK- .
3 OrtKas ycTpoicTea
FRAM pocxembl NamaTn
HeBO3MOXHO CKaunBa-
HeuncnpasHocTb HeuncnpasHOCTb MUK-
4 HWe U 3anucb OCLMANO-
NAND pocxembl NamaTn
rpaMmm 1 NpoTOKON0B
HewucnpaBHoCTb Kna HewncnpasHocTb mo Kuonim Ha knasuarype
5 BVIaTyppbl Ayna K?'IaBl/IaTypbl YMPABNEHUA MOTYT He Cooduyms mpows-
pa6oTaTh BOAMTENIO ANA 3a-
MeEHbI U1 peMOHTa
ycTpolictea
HewncnpaBHOCTb KaHa- BnoknpoBKa 3awmT no
6 HewncnpasHocTb LH JI0B U3MepeHUsA Le- HanpAXeHWo 1 aBTo-
nei HanpaXeHua MaTUKM
HewncnpaBHOCTb KaHa-
HewncnpaBHOCTb KaHa-
HewncnpasHocTb 10B U3MEPEHWA, BO3-
7 NOB U3MepeHua
Aun M MOXXHa HEKOPPEKTHas
ycTpoicTea
paboTa 3awmT
HewncnpaBHOCTb KaHa-
HewncnpasHOCTb BbI- BbIxoaHble pene moryT
8 N10B YNpaBAEHUA Bbl-
X0[08 He paboTaTb
XOAHbIMM pene
Mposeputb ycTaBkn
OwmnbKa KOHTPOb- POBERUTS ¥
HewucnpasHocTtb CRC o BO3MOXKHa HEKOPPEKT- 3alUMT M nepesa-
9 HOI cymmbl 610KOB
610Ka «YCTaBOK» cTaB0K HaAa paboTa 3awmT [AaTb WX B CAyyae
v HeobxoanmocTu
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NPUNOXKEHUE b

IpadpuKM TOKO3aBUCMMbBIX XapaKTepPUCTUK cpabaTbiBaHUA

MHBepcuan XapaKTepUCTUKa
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CunbHO UHBEPCHAaA XapaKTepUCTuKa
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Ype3BbluailHO MHBEPCHAA XapaKTEPUCTUKA

2,0
1,0
0,5
0,2
0,1

222323 2
) A
i /
/
/ / / {11/
|/ .
JAVA) (v AV
i
i
7/ 1y
/ /
1/
/
/
|/
/ /
)y / / )y /
/ *"’/ / -/
AAd

27.12.31-156-23566247 111



OnwucaHue nporpammbl SW_ESTRA_PS

[OnuTenbHO MHBEPCHaA XapaKTepUCTUKa
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KpyTasa xapaKTepucTuka
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Monoras xapaktepucTuka
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NPUNOXEHUE B

Cnucok BHYTPEHHUX CUFHANO0B, Ha3Ha4YaeMbIX Ha AUCKPETHbIE BXO4bl

HanmeHoBaHue curHana

HanmeHoBaHue curHana

AsT cTl

AB N3w1

ABT T2

LB N3LL2

[B Uct2

LB N3T

bnok MT3

Pa3p YPOB

[B BO-1

BHew YPOB1

[B BO-2

BHew YPOB2

KoHTponb BB

[B PMO

[B PMB

BKN

OTKN

[B BJIK

BHew OTK/

BHew BKN

TY

My

YcTaBku 1

YcTaBku 2

Ycrasku 3

YcTaBku 4

Pa3p AlNB

Pa3p ABP
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