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Cnucok ucnosnb3yeMbiX COKpaLleHU M

ABP — aBTOMaTU4eCKOe BKITIOYEHNE pe3epBa;

AlB — aBTOMaTM4E€CKNIN NOBTOP BKITHOYEHUS;

BBKH — 6rok BbINpsiMIIEHNS U KOHTPONS HANPSHKEHWS;

BBx — 650K OUCKPETHLIX BXOAOB;

BBbIx — 6GNoK AUCKPETHbIX BbIXOAOB,

BOCT — 6nok oeTekTMpoBaHusi CBETa U TECTUPOBAHMS;

BYI1 — 6nok ynpaeneHus;

BN — 6ok nuTaHus;

BO/[1 — BONOKOHHO-ONTUYECKUI OaTUUK;

3MH — 3awmTa MMHUMAaNbHOIO HaNPSXKEHNS;

KMY — koMnneKT MOHTaXHbIX YacTeun;

KPY — koMnnekTHoe pacnpeaenuTtensHoe YCTPONCTBO;

MT3 — 3awWwmTa MakcMmMarnbHOro ToKa;

M3Y — nocTosiHHOE 3anoMuHalLee YCTPONCTBO;

MK — nepcoHarnbHbIN KOMMbIOTEP;

P3A — peneliHas 3alunTa 1 aBTOMaTuKKa;

P3 n A — penenHasd 3awmrta 1 NnpoTMBOaBapuinHas aBTOMaTuKa;
Y3 — yCTPONCTBO 4yroBOM 3aLM1ThI;

YPOB — yCTpONCTBO pe3epBHOro OTKMYEHUS BbIKMOYaTENS.

Cnucok ncnonb3yeMbiX COKpaLLeHUN 16.10.2017 3
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Hactoawmin OOKYMEHT COLEpPXMUT OCHOBHble CBeAeHUd, Heobxoaumble AN npaBWibHON
aKcnnyaTtaumm MUKPOMPOLLECCOPHOro yctponctea ayroson sawmtel «OBO[-I1», B ganbHenwem
«YCTPOWCTBO», a TaKkKe €ero TEXHWYECKME XapaKTEPUCTUKW, NPUHLMN OENCTBUS,, OCOBEHHOCTU
MOHTaXa W fApyrve cBefeHusi, Heobxogumble ana obecneyeHus MNOSHOro UCMNONb30BaHMUSA
BO3MOXXHOCTEN YCTPOMCTBA.

NMPEOOCTEPEXEHMUE: YcTponcTBO COOEPXUT KOHCTPYKTUBHbIE YacTu, Haxogswimnecs
noa Hanps>keHMeMm, NPMKOCHOBEHME K KOTOPbIM ONAaCHO ANS KU3HW.

BHUMAHME: lNocne MoHTaxa OnokKoB YCTPOWCTBA M Mogade HarpsbkeHust NMUTaHns
TpebyeTcs NPOU3BECTM PErynMpoBKY BbIXOQHOIO HanpskeHwust 6noka nutaHmsa (6nokos
nuTaHunda) cornacHo TpeboBaHuam n.2.2.5 HacToswero PykoBoacrtea.

1. OnucaHue n pabora
1.1 OnucaHue u paboma ycmpolicmea

1.1.1 Ha3Ha4yeHue

YCTPONCTBO npeaHasHayeHo [Ans  3awmtbl  WKagoB KOMMSIEKTHbIX pacnpenycTponcTs
anekTpuyeckux nopctaHumn 0,4-35kB  npuv  BO3HUKHOBEHMM B HUX KOPOTKUX 3aMblKaHWUMN,
COMNPOBOXAAEMbIX OTKPbLITON 3N1EKTPUYECKON AYrOMN.

YctponcTteo ¢ nomoulbto BOL pagmaneHoro tuna ukeupyeT B nHpakpacHOM AnanasoHe
CBETOBYIO BCMbILIKY OT 3NeKTpu4eckon ayrm un dopmmpyeT curHan (UnuM curHanbl) OTKIHOYEeHUS
nUTaloLWEro HanpshkeHus OT pacnpegyctponctsa v curHanbl 3anpeta AlB wunu ABP (ecniu
Heob6xoaumo).

O6nacTblo NPUMEHEHNS YCTPONCTBA SABMSIKOTCA 3NeKTpuYeckne NoACTaHUUN IHEPreTUYECKNX
KOMMNaHUN, 0O bEKTOB SHEProCHabXEeHUS ra3oBoON N HEPTSAHOM NPOMBILLFIEHHOCTU, NPOMbILLITEHHBIX
nNpeanpuaTAA, METPONONUTEHA, TATOBbIX NOACTAHLMIA ANEKTPUPULNPOBAHHBIX XXene3HbIX JOPOor.

YCTpOMNCTBO NpedHasHavyeHo Ansa HenpepbiBHOW paboThl B HEOTAMMBAEMbIX NOMELLEHUSAX.

1.1.2 3kcnnyaTaunMoHHble BO3MOXHOCTH

YCTPONCTBO, pearvpysi Ha WCKpOBble pa3psadbl, cpabatbiBaeT [0 nosiBneHus cronba
ANEKTPUYECKON Ayru Unu, B KpanHem crnyvae, B caMblii Ha4YanbHbIi MOMEHT BO3HUKHOBEHUS LY.
Tem cambim o0becneymBaeTcs 3awwmTa 0bopyaoBaHNA HE TOMbKO OT pa3pyLUEeHUs, HO N CBOASATCH K
MUHUMYMY, WM NPaKTUYECKM WCKMoYarTcsa, noBpexaeHus atoro obopygoBaHus. [pu 3TOM
ycTponcTBo obecneydrBaeT 6e3onacHOCTbL 06CcnyXuBaroLwero nepcoHana.

HwkHAA rpaHyua nonockl NPONyckaHWst ONTO3MEKTPOHHOIO TpakTa yCTPOMCTBA MpeBbILaeT
50 [y, 4YTO nNO3BONSET WCKMYUTb BIIUAHME HU3KOYACTOTHOrO W3MEHEHUS OCBELLEHHOCTU
(BKNIOYEHME/BBIKNIOYEHNE OCBELLEHMS NTaMN HakanuBaHUsa UM QHEBHOrO CBETa B OTCEKaX SYENKM
KPY, a Takke BO34enCTBME COMHEYHOro CBeTa Ha BONOKOHHO-onTudeckue aatyvku (BOM) npu
3Kcnnyataumm ycTpomncTBa BHE MOMELLEHNS).

B BbicokoBONbTHbIX oTcekax KPY, T.e. B 30He OENCTBUS HaMOONbLUMX 3MEKTPOMAarHUTHbIX
NoMeX HaxogAaTCA TONbKO MacCUMBHble KOMMOHEHTbl (06bektnBs BO[L v BONMOKOHHO-OMTUMYECKUIA
kabenb), obnagatowime abconoTHON HEBOCMPUMMUMBOCTBIO K 3NIEKTPOMArHMTHbIM NoMexam. ATUM
B COBOKYMHOCTU C ranbBaHN4YeCKOW pa3Bs3kon 6N0KOB, BXOASILLMX B COCTAB YCTPOWCTBA, OT Lenen
onepaTMBHOro Toka obecnednBaeTcs BbiCOKas NOMEX03alLMLLEHHOCTb YCTPOMCTBA.

MpumeHeHne BOL paguanbHOro Tuna no3sonsieT 00ecnevmTb CENEKTUBHOCTb 3aLLUTHI.

4 16.10.2017 1. OnucaHue n paboTa
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[ns noBblWeHWA CEeneKTUBHOCTU U HaAEeXHOCTW KOMaHAa Ha OTKYEeHUe CUIoBbIX
SNEKTPUYECKMX Lienen BblOaeTCs TOMbKO MpU Hanuyuuu OByX (PakTOPOB — CBETOBOW BCMbILIKW OT
ANEeKTpUYecKon ayrn n paboTbl MakcumarnbHoW TokoBon 3awwmTtbl (MT3) 6e3 BbloepXku BpEMEHU
UNW 3aWmTbl MMHUMansbHOro HanpskeHus (SMH).

YcTponcTeo obecneynBaert:

MOMHbIN aBTOMATUYECKUA KOHTPOMb pPaboTOCNOCOBHOCTN OMTO3MEKTPOHHOrO TpakTa
(BOM, 6nokoB 1 anekTpu4ecKoro kabensa NMHUN CBA3N);
Bbla4y KOMaHA Ha OTKMIOYEHME BbIKMNoYaTeNen Tpex CTyneHen CUMOBbIX 3NEKTPUYECKNX
uenen:

1 CTyneHb — BbIKMOYaTenb BbICOKOrO HanpsXXeHus;

2 cTyneHb — BbIKIOYaTenb BBOAA UIM CEKLUMOHHbIN BbIKMoYaTeNb;

3 CTyneHb — BbIKNOYaTENb OTXOAALEN NINHWN;
onpegeneHne MecTta BO3HUKHOBEHMWS 3NEKTPUYECKOn Ayrn (HOMep 1 OTCEK SYENKN);
dopmmpoBaHune curHanos 3anpeta AlNB v 3anpeta ABP;
BKIIOYEHME NPOrpaMMUpyeMon (YyHKUMM PEe3epBHOIO OTKMOYEHUS  BbILWECTOSLLEro
BbIKIOYaTENS MPU OTKa3e HWXKECTOSILLEro BbIKMOYaTENs Mo ASIMTENbHOCTM curHana ot
MT3 nnn 3MH (YPOB);
NpoOBEPKY (PYHKUNOHUPOBAHUSA M NOrMKM paboTbl YyCTPOMCTBA MpU MNPOBEAEHUU MYCKO-
Hanago4HbIX paboT n TexHn4yeckoMm obcnyxmBaHuM C Grioka ynpaBneHusi YCTPOMCTBOM
(HeT HeobGXO4MMOCTM B MMWUTaLMM CBETOBOrO M3Iy4YeHWs OT 3JMEeKTPUYECKOM aOyrn C
MOMOLLLbIO NTaMMbl-BCMbILKK);
BBOA/BbIBOA, U3 AencTBus nboro konnvectea BO[L, n 6nokoB yCTPONCTBA;
opMUPOBaHNE BbIXOL4HbIX CUrHANOB HEMCNPABHOCTM U cpabaTbiBaHNS YCTPOWCTBA;
coxpaHeHne paboTocnocobHOCTM He MeHee OAHOM CeKyHAbl C MOMEHTa nponagaHust
onepaTuBHOIO TOKa;
COXpaHeHue B NaMsTW YCTPOMCTBA NpY NponagaHun onepaTtUBHOIrO Toka MHdopMauum o
TeKylleM COCTOSHUWM M nocneayollee npuBeaeHne yCTPoOMCTBa B UCXOAHOE COCTOSIHUE
rnocre nogayv NUTarLero HanpsXXeHns:;
BeAeHMe XypHanoB cobObITUA C MPUBA3KON K 3HEProHe3aBMCMMbIM 4acam pearibHOro
BpPEMEHMY;
Manyl AnuHy ontudeckmx kabenen BO[L n KOHTpoOnbHbIX Kabenen oT yCTpoucTea K
cxemam P3A aueek KPY;
3aWMTy OT NOXHbIX cpabaTbiBaHMi nNpu oceelwleHun BOL namnon mowHocteio 60 BT ¢
paccTosHus He Gnwke 15 cM 1 Npu BbIXOAE U3 CTPOSA ANEKTPUYECKMX KOMMOHEHTOB B
Lensix opMMPOBaHMSA CUTHANOB OTKIIOYEHUS;
coxpaHeHue paboTocnoCobHOCTM NPU NOABAEHNN CaXK M NblM Ha obbekTnee BO[;
MUHUMYM 3aTpaT npu ObICTPOM M MNPOCTOM MOHTaxe YycTponctBa 6e3 BHeCeHus
N3MeHeHUn B KOHCTpyKumio KPY;
NPOCTOTY yBENu4eHust Yncrna 610KoB yCTPOMCTBA.

1. OnucaHue n paboTa 16.10.2017 5
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1.1.3 TexHn4eckue napameTpbl

Tabnuya 1.1. BOnoKOHHO-ONTUYECKNE JaTYUKK

[nunHa ontuyeckoro kabens BOO* *

Mopor cpabaTbiBaHNS™™ He 6onee 0,5 MBT/cMm?
TemnepaTtypHbI Anana3oH MOHTaXHbIX paboT mMuHyc 15°C =+ nntoc 55°C
Pabounn grnanasoH Temneparyp mMuHyc 40°C + nntoc 65°C

* - AnNnHa onTmnyeckoro kabens kaxxgoro BO[, onpenensieTca npu 3akase;

** . COOTBETCTBYET cpabaTbiBaHUIO OT W3NydeHus namnbl HakanuBavuss 60 BT,
pacnonoxeHHon Ha pacctosiHuM 30 cm oT NnH3bl BO[L, npu npepbiBaHMM CBETOBOro NOTOKa flaMmnbl
c vYactoTtomn nopsigka 250 My,

Tabnuya 1.2. Bpems cpabaTbiBaHus
Bpems cpabaTtbiBaHua 6e3 noateepxaeHns Tokom K3 9 mc
Bpemsi cpabaTbiBaHusi ¢ noaTBepxaeHnem Toka K3 9mMmc + Tyrs *
* - Turs — Bpemsi cpabartbiBaHus MTS3.

Tabnuya 1.3. BbixogHble AUCKPETHbIE CUTHanbl ynpaBneHms™®
Tun BbIXOAa “Cyxon” KOHTaKT pene
KoMmyTupyemoe HanpsKeHne NOCTOSAHHOMO N MePEMEHHOTO 264 B
TOKa, He bonee
KoMMyTHpyeMblin MOCTOSIHHBIN TOK 3aMblkaHUsl/pa3MblKaHNS
npyv MHOYKTUBHOW Harpy3ke ¢ NOCTOSIHHOW BpeMEHU 5/0,2 A
L/R=40 mc, He bonee
KoMMyTrpyeMmblIi NEPEMEHHbIN TOK 3aMblkaHWs/pa3MblKaHUS

NPV MHOYKTUBHOMW Harpys3ke ¢ NOCTOAHHOW BPEMEHU 5/5 A
L/R=40 mc, He bonee
ONnTenbHOCTb CUrHana OTKITIOYEHUS], HE MeHee 300 mc

[o cbpoca c nynbTa

OnutensHocTb curHanoB «3anpet AlNB» nnu «3anpet
ynpaBneHnsa nnm

ABP»
BbIKMOYEHUS NMUTAHNS
Bce Bpemsa noka He
AnutenbHOCTb cUrHana oTCYTCTBMSA ONEepaTUBHOIO TOKa NnoAaHo HanpsPKeHne

NMNTAaHNA
* - curHans.l ynpaslieHna MoryT ObITb KaK MMNYIbCHbIMU, TaK N NOTEeHUManbHbIMW.

Ta6nuuya 1.4. BoixoaHble ANCKPETHbLIE CUTHAMNbI CUrHANM3aLmMm
Twun BbIXOOQHOrO curHana “Cyxon” KOHTaKT pene
KonwnyecTtBo curHanos 3
KommyTupyemoe HanpsikeHne NOCTOSTHHOTO Unun

264 B
nepemMeHHOro Toka, He 6onee
KoMMyTrpyeMbIn NOCTOSIHHBIN TOK, He Bonee 0,2A
KoMMyTrpyeMbI nepeMeHHbIN TOK, He Bonee 1A

[o cbpoca c nynbTa ynpaBneHus
WNW BbIKIKOYEHUS NUTaHWSA
[o cbpoca c nynbTa ynpasneHns
UNW BbIKIIOYEHNS NUTaHKSA (€crnu
HEeUCnpaBHOCTb HE yCTpaHeHa, TO
nocne cépoca unu
BOCCTaHOBIEHNS NUTAHNUSA CUrHaI
OyaeT BblaH NOBTOPHO)

OnutenbHocTb curHana «CpabartbiBaHue»

AnutenbHOCTb curHana «HeucnpaBHOCTb»

6 16.10.2017 1. OnucaHue n paboTa
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Ta6bnuuya 1.5. BxogHble ANCKPETHbIE CUTHAmbI

Twn Bxoga

OnTpoHHas pa3Bda3ka

BxogHon Tok, He bonee

10 MA

HaI'IpFI)KeHMG HageXHoro Cpa6aTbIBaHI/IFI

120 + 264 B

Tabnuya 1.6. PyHKUMA pe3epBHOro oTKMYeHUs Boikntoyatens (YPOB)

Bpems 3agepxkn gencraeumsi

0...1000 mc
(auckpeTHOCTb — 1 MC)

Pasbpoc BpemeHn aencreus

+ 5% OT ycTaHOBMEHHOM
BEMNYUHBI

Tabnuuya 1.7. KOHCTpYKTUBHOE mcnonHeHune BYT1

CreneHb 3almnTbl, obecneymBaemasi yCTPOMCTBOM, OT
[0CTyna K onacHbIM YacTsiM, NonagaHus BHELLHUX
TBEPAbIX NpeaMeToB, BOAbl MPU HOPMarbHbIX YCIOBUSAX
aKcnnyaTaumm ¢ NMUEBON CTOPOHbI

IP 53

CreneHb 3almTbl, obecneymBaemasi yCTPOMCTBOM, OT
A0CTyNa K onacHbIM YacTsiM, NoNagaHns BHELLHUX
TBEpAbIX NpeaMeToB, BOAbI NPU HOPMarbHbIX YCIOBUSIX
3KCnyaTaumm co CTOPOHbI ApYrmx Yyacren

IP 20

Macca, He bonee

0,5 kr

MabapuTHble pa3mepsbl, He 6onee

125%x213x58 MM

Ta6bnuya 1.8. KoHctpyktuBHoe mucnonHenne 6ACT, BABbix

B0Bx, bBBKH

CrteneHb 3awuThbl, 0b6ecnevnBaemast yCTpoOMCTBOM, OT
AOCTyNa K onacHbIM YacTaM, NonagaHus BHELLUHUX
TBepAbIX NPeAMETOB, BOAbI NPY HOPMarbHbIX YCNOBUAX
3KCnyaTaumm C IMLEBOW CTOPOHbI

IP 53

CreneHb 3awmnThl, obecneunBaemasi yCTpOMCTBOM, OT
AOCTyNa K onacHbIM YacTaMm, nonagaHus BHELHMX
TBepAbIX NPeAMETOB, BOAbl NPY HOPMarnbHbIX YCNOBUSAX
SKCnyaTaumm co CTOPOHbI APYrnX YacTemn

IP 20

Macca, He bonee

0,13 kr

rabapuTHble pa3mepsbl, He 6onee

122,3x102x22,6 MM

Tabnuya 1.9. SnekTponutaHve

HanpspkeHne nutaHus onepaTUBHONO TOKa NOCTOSAHHOE (110 +370) B
Mynbcaumun, He Bonee 12%
HanpsbkeHne nutaHus onepaTUBHOMO TOKa NnepeMeHHoe (85 +264) B
MowHocTb notpebnenuna 6ACT, 50Bbix, BABX, He bonee 0,75 BT
MowHocTb noTpebnenusa BYI1, He Bonee 2 Bt

Tabnuya 1.10. KnumaTnyeckne ycrnoBus aKkcniyaTaumm

[dnanasoH pabounx TemnepaTyp

MuHyc 40°C + nntoc 65°C

BnaxHocTb npu +25°C

98%

ATmocepHoe gaBneHne

450 + 800 MM pT. CT.

Tabnuya 1.11. MexaHnyeckvne gakTopbl

CuHycovaanbHas Bubpaums

0,5 + 100"y c amnNnnTYA0N ycKopeHus 1g

MexaHu4eckune yaapbl MHOFOKpaTHOro
JencTeud

40 + 80 yoapoB B MUHYTY, ycKkopeHue 34,
ANUTENbHOCTb OENCTBUS YOApPHOTro
yckopeHus ot 2 go 20 mc

1. OnucaHwme mn pabora
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Tabnuua 1.12. dnekTpnyeckasi NPOYHOCTb N30NALNN

COI'IpOTI/IBJ'IeHI/Ie n3onaunm

100 MOm npn 500 B

QnekTpudeckas NPOYHOCTb

2kB; 50 Nu; 1 MuH

SﬂeKTpVI‘-IeCKaFI n3onauna ot MMnNynbCHOro HanpsaXXeHuna

5kB; 1,2/50 mkc; 0,5 ¢

Tabnuya 1.13. SnekTpoMarHuTHasi CoBMecTMMocTb. MopT Kopnyca

CtaHgapT Ha meToa CreneHb -
. McnbiTaTenbHbIN
Bupg nomex MCNbITAHUIN Ha »KECTKOCTU OBEHb
NOMEXOYCTOMYNBOCTb | UCMbITAHUN yp
CTb IEC 61000-4-8- 30 A/m (HenpepbIBHOE
MarHutHoe none 2011 none) 300 A/m
NMPOMBbILLUNIEHHON YacTOTbl (kpaTkoBpeMeHHoe

MarHuTHoe none, 1 c)

PapgnouactoTHoe FOCT 30804.4.3-
anekTpomMarHuTHoe none | 2013 10 B/m
80...3000 MI'y
SneKTpocTaTUYECKHE FOCT 30804.4.2- 8 KB (KOHTaKTHbIN
2013 pa3psg) 16 kB
paspsagbl

(BO3aYyLWHbIV pa3psaa)

Tabnuuya 1.14. dnekTpomarHuTHas COBMECTUMOCTb. [opThl ANCKPETHLIX BXOA0B U BbIXO0B

CtaHngapT Ha meToa CteneHb " .
. cnbiTaTenbHbIN
Bua nomex ncnbiTaHU Ha YKECTKOCTU
. . YPOBEHb
NOMEX0YCTONYMBOCTb ncnbITaHUI
MuikpocekyHAHble umnynbcHble | CTB MOK 61000-4-5-
nomexu 6onbion aHeprum (1/50 | 2006
3 2 kB
MKC — 6,4/16 MKC) no cxeme
NpPoOBOA-NPOBOA
MoBTOpsAOLWMECH TOCT 30804.4.12-2002
KonebaTernbHble 3aTyxarowme 3 2,5 kB Ha
NOMEXK MO CXeme NpoBoa- yactote 1 My,
npoBof
FOCT 30804.4.4-2013 2 kB, yacTtoTa
HaHocekyHOHble MMMYTbCHbIE
4 noBTOpPEHNdA 5
nomexu
Ky
KoHAYKTMBHLIE NOMEXN, CTb IEC 61000-4-6-
HaBeEeHHble 2011 3 10B
pagMo4acTOTHLIMM
3NEKTPOMarHUTHbIMM NONSAMM

Tabnuuya 1.15. dnekTpomMarHMTHasi COBMECTMMOCTb. CuUrHanbHble NOPTbI IMHUIA CBSA3M

5 Crangapt Ha meToA CreneHb VICbITaTENbHbIi
1A nomex ncnbiTaHU Ha YKECTKOCTU
. . YpOBEHb
NOMEeX0yCTONYNBOCTb ncnbITaHN
MukpocekyHOHblE UMMYMNbCHbIE
nomexu 6onbLuon aHeprum (1/50 | CTb M3K 61000-4-5- 2 1B
MKC — 6,4/16 MKC) no cxeme: 2006
npoBOA-NPOBOA
HaHocekyHOHble UMMYNbCHbIE FOCT 30804.4.4-2013 3 1B
nomMmexwu
KoHOYKTMBHbIE MOMEXMU, CTE IEC 61000-4-6-

HaBe[eHHble pagmMo4acTOTHLIMU 2011 3 10B

3MEKTPOMarHUTHbIMU NONAMMU
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Tabnuya 1.16. OnekTpomarHUTHasi COBMECTMMOCTb. [1opT 3nekTponuTaHWsi NOCTOSIHHOMO

TOKa
CtangapTt Ha mMeToa CteneHb U .
Bua nomex MUcnbITaHUM Ha YKECTKOCTM chblTaTenbHbIN
NOMexX0yCTONYNBOCTb UCMbITaHUN YpOBEHb
MpoBanbl HanpsxeHus _ AU 30% (1 ¢)
3NeKTPONUTaHus M3K61000-4-29:2000 AU 60% (0.1 ¢)
MpepbiBaHys HanpskeHns M3K 61000-4-29:2000 AU 100% (0,5 c)
3NEeKTpoNUTaHus
flynbcauuns Hanpsxers FOCT P 51317.4.17-2000 3 10% Un
NUTaHUSA NOCTOSIHHOIO TOKa
MukpoceKkyHOHbIE UMMYTbCHbIE
nomexm 6onbLuomn aHeprum (1/50 CTE M3K 61000-4-5-2006 3 > B
MKC-6,4/16 MKC) No cxeme
nNpoBOA-NPOBOA
MoBTOpstOLWMECH
konebaTenbHble 3aTyxatoLme FOCT 30804.4.12-2002 3 2,5 kB Ha 4acToTe
NoMexu no cxeme NpoBoa- o 1My
nposog
HaHocekyHOHblIe UMMYNbCHbIE FOCT 30804 .4.4-2013 4 2 kB, yacToTa
nomMexu o nostopeHus 5 kl'y,
KoHOYKTUBHbIE NOMEXMU,
HaBegeHHble paguodactoTHbiMm | CTB IEC 61000-4-6-2011 3 10B
9NEKTPOMArHUTHLIMM NONAMM
Ta6bnuuya 1.17.  OnexkTpomMarHMTHass  COBMECTMMOCTb. MpenenbHble  3HaAYeHUs
NOMEXO03MMCCUN
O6o3HaveHue
B [nanasoH CTaHgapTa, no
na nomex a) MpenenbHoe 3Ha4YeHne
yacTtoT, My, KOTOpPOMY MpoBOaAT
ncnbiTaHus
Wanyyaemble 30-230 30 aB (MkB/m); kBa3unuk Ha 30 m ”)
nomexw 230-1000 37 aB (MkB/m); kBasunuk Ha 30 m ”)
0.15-0.5 79 oB (mkB/m); kBa3unuk roCT P 51317.6.4-
O 66 OB (MKB/M); cpefHee 3HayYeHWe 99
KoHaykTnBHbIE 0550 73 oB (mkB/m); kBasunuk Wnm
(HanpaBneHHbIE) 1979, 60 4B (MKB/M); cpefHee 3HaueHue FOCT P 51318.11-
nomexm 2006 (kn. A, rp. 1)
5 0-30.0 73 aB (MkB/m); kBasmnuk
' ’ 60 oB (mkB/m); cpegHee 3HayveHne
4 HuxHee 3HaYeHVe NPUMEHSIIOT NPV NEepPexoAHOIl YacToTe.
® Ha paccTostium 10 M ot HKY npenernbHble 3HaueHUst nosbIlwatoT Ha 10 AB, Ha paccTosiHuM 3 M
—Ha 20 B
MpumeyaHne — [lpegenbHble 3HA4YeHWs, NpPUBEAEHHble B AaHHOM Tabnuue, COOTBETCTBYIOT
ycTaHoBreHHbiM B CUMP 11.

YCTpOMCTBO COOTBETCTBYET annapaTtype krnacca A W [OOMMKHO 3KCnyaTupoBaTbCs B

yCrnoBuax okpyxatowen cpeabl rpynnel A, FTOCT P 51321.1-2007.
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1.1.4 CocTaB U KOHCTPYKLUS YyCTPOUCTBA

YCTpOMCTBO NOCTaABNAETCA B 2-X BapuaHTax:

1) C coeguHuTenbHbIMK kKabenamm (BapuaHT noctaBku «00»);
2) bes coegnHuTenbHbIX kKabenen (BapnaHT noctaekm «01»).

B BapuaHTe noctaBku ¢ coeanHuTenbHbiMK kabenammu (BapuaHT «00») B cocTaBe NOCTaBKM
NPUCYTCTBYIOT COEOUHUTENbHbIE Kabenu, YMCno U ANMHA KOTOPbIX YKa3aHbl B OMPOCHOM fMcTe
3akasa ycTpoucTBsa.

B BapuaHTe noctaBkm ©0e3 coeguHuTENbHbIX Kabenewm (BapuaHT «01») 3akasuuk
N3roTaBNMBaeT coegMHUTENbHbIE Kabenu CBoUMU cunamu.

CocTtaB n KOMMAEKTHOCTb YCTpOWCTBa npuBedeHbl B [lacnopte PLLUNIM.468249.004 T1C.
brioku ycTponctea pacnonaratoTcs B pefieMHbIX OTCeKax s4eek pacnpenycTtpomncTaa rpynnamm unm
nooamHouyke, a 6nok ynpaenexus BYI1 yctaHaBnuBaeTcs Ha OBepuy penerHoro otceka nobon
avyenkn. [pynnbl GMOKOB (MNW  OOMHOYHbIE 6NOKM), pasMeLleHHble B COCEAHUX SYerkax
COEOUNHSAIOTCA 3NEeKTpu4eckMm kabernem, 4epe3 KOTOPLIM MPOXoAAT curHanbl  uundpoBon
nocnegoBaTenbHOW CBA3M M HanpshkeHue nuTaHus 6nokoB yctponctea. Kabenb moxeT ObiTb
nocTaBneH NPeanpuaTUEM-U3roTOBMUTENEM, UMK 3aKynieH cunaMm 3akasynka. Ha kpanHue 6noku
YyCTaHaBMMBAKOTCA TEPMUHUPYIOLLME pPE3UCTOPbI, KOTOpble BXOAAT B KOMMMEKT MOCTaBKW.
CxematnyHoe nsobpaxkeHne pasMeLLeHusl YCTPONCTBA B SYEMKax pacnpedyCTpoMCcTBa NMokKasaHo
Ha Puc. 1.1.

CoeanHUTENbHbIN

CoeaunHUTeNbHbIN CoeanHNUTENbHbIM CoeanHUTENbHbIM kabenb Tun 2
kabenb Tun 1 kabenb Tun 1 kabenb Tun 1 Hgepua otceka
HU3KOBOMbTHOTO
obopyfoBaHus
Otcek Otcek OTcek OTcek OTcek
HU3KOBOSBTHOTO! HU3KOBOSBTHOTO HU3KOBOJIbTHOTO HU3KOBOJIbTHOTO HW3KOBOJIbTHOTO
o6opynoBaHus obopynoBaHus obopynoBaHusi o6opynoBaHusi o6opynoBaHusi
L L 1
Avenika Averika Averika Averika Avenka

A — 6nok (rpynna 6rokoB) ycTponctea
B-BYN

Puc. 1.1. CxemaTudHoe nsobpakeHne pasMeLLeHNst YCTPONCTBA B A4enkax
pacnpeaycTponcTea

Bnokn BACT, BABbix, BABx n BBKH KOHCTPYKTMBHO BbINOMHEHbI B kopnyce ME MAX 22,5
(npoussoacTtBa komnaHum Phoenix Contact) u yctaHaBnuBaloTcs Ha 3asemneHHyto DIN-peiiky
wupuHon 35 mm (npodounis OMEGA) ¢ nomoLlblo NOAMNPYXUHEHHOW 3aluenku. 3asemneHvie
BHYTPEHHUX Uene OnOKOB OCYyLECTBNSAETCA 4Yepe3 chneumanbHbli  KOHTakT, KOTOpPbIN
camocTosTenbHo coeanHsaeTcsa ¢ DIN-perikon npu yctaHoBke Broka.

BOCT nmeeT YeTblpe (OBE) ONTMYECKME PO3ETKU, K KOTOPbIM C MOMOLLbKO ONTUYECKUX BUIOK
noakntoyaTca Asa (04nH) BONIOKOHHO-ONTUYECKUX AaTymKa.

BHewHnun Bug BOCT n ero rabaputHble pa3mepbl npuBegeHbl Ha Puc. 1.2. BHewHun Bug
BOBbix 1 BABX 1 nx rabaputHble pasmepsbl nokasaHbl Ha Puc. 1.3. n Ha Puc. 1.4, cOOTBETCTBEHHO.

CoeguHeHne 6GNOKOB C JIMHMEW CBA3W M LUMHOW MUTaHMS OCYLLECTBMSETCA C MOMOLLbIO
cneumanbHoro T-o6pasHoro pasbema, BHELLHWUIA BUA KOTOPOro U HyMepauusi BbiIBOAOB NpuBeAeHa
Ha Pwuc. 1.5. CoeanHeHne OMNOKOB, HaXOOSLWMXCA B pefierHbIX OTCeKaxX COCeOHUX S4YeeK
OCYLLECTBIISIETCA C MOMOLLbI0 3KPaHUPOBAHHOIO kabensa Tuna «BuTtasa napa» u pasbemos IMC 1,5/
5-ST-3,81(npoussoacTtea komnaHum Phoenix Contact) (Puc. 1.6a) n MC 1,5/ 5-ST-3,81 (Puc.1.66),
noaknoyaemblx K T-obpasHbiM pazbemam ME 22 ,5TBUS 1,5/5-ST-3,81KMGY. lNpn yctaHoBKe
OByX OnokoB B OQHOM penevHoMm oTceke T-obpasHble pasbembl ME 22,5TBUS 1,5/5-ST-
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3,81KMGY coepguHAaTCA HENOCPEACTBEHHO ApYyr ¢ Apyrom. [locne ycTaHOBKM 6ok, unu rpynna
6nokoB, ukcupyetca cdukcatopamm E/ME TBUS NS35 GY, BXOgAWMMN B KOMMNEKT NOCTaBKMU.

MoaknioveHne BHELLHUX anekTpuyeckux uenen ot cxem P3A k 6nokam BOCT, BABx, 5ABbIx
OCYyLLECTBMSIETCH MPOBOAAMM CeyeHnemM He 6onee 1,5 MM Yepe3 BUHTOBbIE KIIEMMbI,
HaxoasLmMecs B HWKHen Yactn 6nokoB. lMogkntoueHne BHELIHUX 3NEeKTPUYECKMX Lenen oT LUMH
onepaTuBHOro Toka K 6rmoky BBKH ocyliectsnsieTcs npoBogamu ceyeHviem He Gonee 1,5 mm?
yepes BUHTOBbLIE KNEMMbI, HAXOOSLWMNECS B HUXKHEN YacTu 6rioka.

I

99

Puc. 1.2. BHewHwnii Bug n rabaputHble pasmepsl BACT

1. Onucanme n paboTa 16.10.2017 11
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Puc. 1.4. BHewHunin Bug n rabaputHble pasmepbl BABx
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Puc. 1.5. BHewHuni Bug T-obpasHoro pasbema ME 22,5TBUS 1,5/5-ST-3,81KMGY 1 Hymepaums
ero BbIBOAOB
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Puc. 1.6. BHewHwii Bug n Hymepauns BbIBOﬂ,%I?S[;-a(S%eMOB IMC 1,5/ 5-ST-3,81 (a) m MC 1,5/ 5-ST-

BbinpsiMneHHoe HanpshkeHne NofaeTcs C BUHTOBbLIX KIEMM, pPacrosioXeHHbIX BHU3Y 6roka
BBKH, Ha knemmbl «L» 1 «N» 6noka nutanus Bll. BeixogHoe HanpsikeHue 24 B ¢ knemm 6roka
NUTaHUA «+» N «-» NOAAETCA Ha NPYXWUHHbIE KneMMbl 6noka BBKH.

Bnok ynpaBneHus KOHCTPYKTMBHO BbIMOMHEH B MriacTMKOBOM Kopnyce. BHewHun sug BYTI
(raGapuTHble pa3mepbl 236x148x45MM) npeactaBneH Ha Puc. 1.7(a). Pasmepbl nocagoyHoro
mMecTa npuegeHbl Ha Puc. 1.7(6). Ha nuueson naHenu 6noka pacnonoxeHbl opraHbl ynpaBneHus,
KOHTpons, aucnnen. BHM3y BbiBeAeHbl KreMMbl Ana nogknoyeHns kabens cBs3n C ocTasnbHbIMU
6rnokamu  yCTPOWCTBA, 3NEKTPUYECKUX Lenen curHanmsauum («Cyxume» KOHTaKTbl pene
«HeuncnpaBHocTb» 1 «CpabaTbiBaHWE»), @ TakkKe 3INEKTPUYECKMX uenen nHrtepgenca ceasm RS-
485.

1. Onucanue n pa6ota 16.10.2017 13
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Puc. 1.7. BHewnun Bug BYT1 (a). MocagoyHoe mecto (6).

Bnok nutanusa (BIM) yctponcTtea ycraHaBnmBaeTtca Ha DIN-penky wvpuHon 35 mm (npodunb
OMEGA). B ycTpoinctee ucnonbdyetca bl Ha 24B/2A.
BHewHun Bna n rabaputHele pasmepbl 6rioka BBKH npeacrasneHsl Ha Puc. 1.8.

14 16.10.2017 1. OnucaxHue n paboTa
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Puc. 1.8. BHewwHuii Bug n rabaputHble pasmepbl BBKH

B Kkaxabl, ONTUYECKN U30MUPOBAHHbLIN OTCEK HAYEenKW, YCTaHaBMMBaAETCHA BOIIOKOHHO-
ontudeckun gatyuk (BOL). BOL npeactasnseT OBYXBOMOKOHHbIA ONTUYECKUM kabenb C O4HOM
CTOPOHbl COEAWHEHHbIA C MNPUEMHUKOM OMTUYECKOro M3NyyYyeHns B Buae OOBLEKTMBA,
obecneymBatoLLero yron 3axasata 6nmskui Kk 5 ctepagmnaH. C gpyron CTOpoHbl ONTUYeCKuin kabenb
OKOHLOBaH onTtudyeckummn Bunkamm V-Pin 200 ans noakntodenust kK BACT. OgHO mn3 BOJIOKOH
onTudeckoro kabend wucnonb3yeTcs B KayecTBe cpenbl nepedadm cobpaHHOro o6beKTMBOM
CBETOBOrO MOTOKA OT 3MIeKTPUYECKON AYrn N, OTPAXKEHHOro OT 06bEKTUBA, TECTOBOIO ONTUYECKOTO
curHana Ao ONTUYEeCcKOro npuemMHuka. BTopoe BOMOKHO CRyxuT And nepegadn TeCTOBOro
ONTUYECKOro curHana ot ontudeckoro nepegatumka BACT go o6vektnea BO/.

BHewHun Bna n rabaputHble pasmepbl o6bekTnea BO nokasaHbl Ha Puc. 1.9.

OonTuyeckum

. KOHHEKTO)|
[ByXBONOKOHHbIN P

O6bekTuB HakoHeuHuk OonTUYecKuit kabenb

211 27
27 A 23
f - — 1(2

1
=
N

14 30

Mapkepbl

Puc. 1.9. BHewHwnii Bug n rabaputHble pasmepbl obbektnea BOL,

BHUMAHME: B mectax uarmba kabena BO[ (B TOM uucne u npu npoknagke) ero
pagunyc AomKkeH ObiTb He MeHee 15 MMm.

1. Onucanue n pa6ota 16.10.2017 15
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JononHuTenbHO B COCTaB yCTPOWCTBA MOryT OblTb BBeAEHbl pene Ans opMUpoBaHUA
CUrHanoB OTCYTCTBMS oOnepaTUBHOrO Toka. Pene ycTtaHaBnuBaeTcs Ha oOcHoBaHue PR1-
BSC3/2X21 npoussogctea Phoenix Contact, kotopoe, B CBOK ovepedpb, yctaHaBnmBaeTcs Ha DIN
penky wupuHon 35 mm (npocpune OMEGA). OcHoBaHue cHabXaeTcsi KpenneHuem pene c
dyHkumen Bbibpoca EL1-P16 npounssoactea Phoenix Contact. Tun mucnonb3dyemoro pene RM84-
2012-35-1024 npounseogcTtea Relpol.

BHelwHMIn BUO, OCHOBaHWS C YCTAHOBIIEHHbBIM pene u KpenneHnem npusegeH Ha Puc. 1.10.

Puc. 1.10. OcHoBaHMe C yCTaHOBMNEHHbIM pernie dOpMNPOBaHUS CUrHana oTCyTCTBUS
onepaTUBHOrO TOKa

1.1.5 PaboTa ycTtpomnctBa

1.1.5.1 NMpuHUMN gencTBuUA

MpuHUMN OencTBMss yCTPOMCTBA OCHOBaH Ha OOHapyXeHuMn pe3Koro U3MeHeHUus
WHTEHCMBHOCTM CBETOBOrO MNOTOKA (BCMbIWKMA CBETa), BbI3bIBAEMOr0 AYroBblM 3fEKTPUYECKMM
paspsiaoMm.

CBeTOBOV MOTOK B 3allULLIAEMOM OTceke s4verkum cobupaetcs obbektmeom BOO u no
BOJIOKOHHO-ONTUYECKOMY Kabento nepegaetcss K POTONPUEMHUKY, pacnofiokeHHoMy B 6roke
BOCT. B BACT npoucxoauT npeobpasoBaHne ONTUYECKOro CUrHana B 3reKTPUYEeCcKnid, KOTOpbIn
3aTeM yCuUnMBaeTCs M CPaBHMBAETCS C MOPOroBbIM 3HAYEeHWeM, NogobpaHHbIM Takum obpasom,
4yTOObl 06ECNeYMTb ONTUMAarbHYI YyBCTBUTENBHOCTb YCTPOWUCTBA.

CurHanbl cpabaTtbiBaHMA MakcumanbHOW  TokoBowW  3awmtbl  (MT3), unm  3awmThl
MUHMManbHoro HanpsbkeHus (3MH), nopatotca Ha Bxogbl 6rokoe BOBx. B BOBx npoucxogut
CpaBHEHME 3HAYEeHWsI cUrHana C NOpPOroBbIM 3HAYEHWEM, NOAOOpPaHHbIM TakuMm obpas3om, YTOObI
obecneunTb HaAEXHy OTCTPOMKY OT nomex. BxoaHble curHanbl nNpeactaBnAaAlTCcs B Buae
LMGPOBLIX OUCKPETHBLIX CUrHamoB, MMEKLWMX [OBa COCTOSIHUSA: aKTUBHOEe (NosiBNEHWE TOKa
KOPOTKOrO 3aMblKaHUWs, NN MOHMWKEHNE HaNPshKeHUs) N HEaKTUBHOE.

Kaxagbin BOCT n BOBx nepuoguyecku nepegaeT 3HA4YeHUs1 CBOMX BXOAHbLIX CUrHAaroB Mo
WnHe uMcpoBON MOCreAoBaTENbHOM CBA3W, coeauHsiowen Bce Onokn yctponctea. Nepepava
npoucxoauT Mo cxeme: oAuH - BceMm. B cnyyae obHapyxeHusi uaMeHeHus curHana nepegada
OaHHbIX NPOM3BOOMTCH Cpasy Xe, He OOXMOAaACb OKOHYaHus nepuopa MNOBTOPEHUS nepenayu
curHanoB. [pueMHMKaMyM 3TUX AaHHbIX BbICTYNalT OfOKM YCTPOWCTBA, KOTOpble coaepXaT B
ceoem coctae pene (bABbix, BOCT-1, BACT-2). B kaxxgom TakoMm 6rioke COaepXMUTCA NokasbHas
0as3a gaHHbIX cocTosiHMSA curHanoB Bcex BOL n OMCKPETHLIX BXOAOB, MPUMEHSAEMbIX B JaHHOM
ycTporictBe. basa gaHHbIX OGHOBNAETCS OUHAMMYECKM C KaXAbIM MOCTYNSIEHUMEM AaHHbIX OT KX
NCTOYHUKOB. [lpn oOBHapy>XeHMM WUIMEHEHMSI COCTOSIHUS Kakoro-nmbo curHana npou3BOAUTCA
BblYMCIIEHNE BbIXOAHOrO AUCKPETHOrO CuUrHana Anga Kaxgoro pene, copepkawerocs B AaHHOM
6noke. Taknum obpasom, hopMUpyOTCS CUrHanbl OTKMOYeHUs unu 3anpeta AlB mnu 3anpeta ABP
Ha OCHOBaHMM AaHHbIX 06 0bHapyxeHun ayroeoro paspsga (dbukcauma BACT cBeToBOM BCMbILKN)
N NOSIBIEHNN TOKa KOPOTKOIO 3amblKaHWUs MW nageHust Hanpshkennsa (cpabatbiBaHne MT3 mnum
3MH). CtpykTypHasi cxema ycTponcTsa npueegeHa Ha Puc. 1.11.

16 16.10.2017 1. OnucaHue n paboTa
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TepMuHMpYtoLLnii
peanctop Tmn 1

~ (85-264)B— BBKH
—_ BOA
= (110 - 370) B — —24B BOCT — D
; A —DsBon
—— OtkniouenHmne/
\_ 3anpet AMB/
BbinpsiMneHHoe |- 3anpet ABP
HanpsbkeHue =24B
nutTaHusa
Bn ——D
BOCT BOA
—Dson
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1.1.5.2 Jlornka paboTbl ycTpoucTBa

CenekTMBHOCTb 3alUuTbl JoCTUraeTcs 3a cyeT pacrnonoxeHns BO[ B kaxaom, onTU4ecku
N30MNMPOBaHHOM, OTCEeKe 3alimLiaeMblX A4eeK U BO3MOXHOCTU OTKIYaTbh OT MUTaHWUS TOMbKO Ty
yactb KPY, roe Bo3Hukno K3.

YCTPOWCTBO BbINOMHEHO MO MPUHUMMY CBOGOAHO MpOrpaMMuMpyemMon fnoruku. OTo Jaet
BO3MOXHOCTb 3afaBaTb CurHamnbl OTKMYeHus, 3anpeta AlNB wn 3anpeta ABP kak dyHKuuu
curHanos nobbix BOO n nwobbix guckpeTHbix BxogoB (MT3 wnu 3MH), npucyTcTBylOWNX B
ycTponcTtee. [Mpn onucaHum atux pyHKUUN ncnonb3yetcs annapat Oyneson anrebpbl, a MMEHHO
dyHkuun: U, U (cm. Puc. 1.12). Takke BO3MOXHO BBOAUTb B NOTMKY paboTbl 3awwuTbl CUrHasnbI
YHKLMM pe3epBHOro OTKMNIOYEHNS BhiLLECTOsLWEro Buikntoyatens (YPOB).

YCTPONCTBO MNOCTaBNAETCHA C NpeanpusTUS-U3roToBUTENS C YXe 3anMcaHHOM B MaMsATb
ycTponcTBa norukon pabotbl. Jlormka paboTbl opMupyeTcss B COOTBETCTBMM C MPOEKTHOM
AOKYMeHTauuMen Ha AyroByto 3aluTy Unn B COOTBETCTBUM C MOXENaHUAMM 3aKkas4uka.

dyHkuma NI PyHkuma A
N3obpaxeHne N3o6paxeHne
Bxog 1 — 1 — Bebixoa Bxog 1 — & — Bebixop
Bxog 2 — Bxog 2 —

Tabnuua UCTUHHOCTYU Tabnuua UCTUHHOCTYU
Bxog 1 Bxopg 2 Bbixon Bxon 1 Bxon 2 Bbixoa
0 0 0 0 0 0
1 0 1 1 0 0
0 1 1 0 1 0
1 1 1 1 1 1

Puc. 1.12. ®yHkummn 6yneson anrebpbl

1.1.5.3 ®yHKUMA OTKITIOYEHUA BbILLECTOSILEro BbiKioYyaTens

B ycTponcTtBe peanunsoBaHa yHKUMS OTKMNOYEHUS BblwecToswero BblkntovaTensa (YPOB).
MpuHUMN JencTBMa 3TOW (PYHKLMKM 3aknyaeTcd B U3MEPEeHUUM ANUTENbHOCTU BbIGpaHHOro
3apaHee curHana MT3 (3MH) Bo BpemMs aBapuiHOM cuTyauumn u, B criyyae npesbllleHnst 3agaHHOM
BEMMYMHBI BbIOAETCA CUrHam Ha OTKIHYEeHMEe OAHOro, MMM HECKONbKMX, 3apaHee BblbpaHHbIX
BbILLECTOALMNX BbIKNIOYaTENEN.

Mcnonb3ysa meHto BYT MmoxHO 3agaBaTb anuteneHocTb curHana MT3 (3MH), 3agaBas Tem
cambIM yCTaBKy No BpeMeHu npu kotopom cxema YPOB He pabotaeT, B ananasoHe ot 0 go 1000
MC unu oTknoYaTb dyHKuno YPOB.

1.1.5.4 dyHKuMAa BBOoAa/BbiBoAa u3 pabotbl BOl u 65okoB ycTpoucTBa

B ycTtponcTtBe peanu3oBaHa yHkums BbiBoga BO[ wvnn 6noka yctponctsa m3 paboTbl, 1
nocnegytowero seoga B paboty. Npuyem BbiBegeHHble N3 paboThl HencnpasHble BO vnn 6rnoku
WCKITIOYAKOTCS U3 NpoLiecca CaMOTECTUPOBAHUS U CUTHANM3aums 0 HemcnpaBHOCTU Taknx BOL vnun
6nokoB He BblgaeTcs. [JaHHas PYHKUMS NPUMEHUMa B CNeayroLnx CuTyaumnsax:

- BbIBOA4 M3 paboTbl 0gHOro mnun Heckonbkux BOM npu npoBedeHun B siHeike PEMOHTHbIX
paboT, CBA3aHHbIX CO CBAPKOMW B HENOCPEACTBEHHO 6nNM3ocTn OT NnH3bl BO[;

- BbIBOA4 13 paboTbl OOHOMO MNK HECKOMNbKUX HeucnpaeHbix BO[L, (HeucnpaBHbIX GOKOB) Ha
BpeMsi HeobxogmMmoe 4nsi X 3aMeHbl/peMOHTa.

1.1.5.5 ®yHKUMA CaMOKOHTpOnA

B kaxgom 6rioke ycTpoWcTBa peanu3oBaHa YHKUUS HENPEepbIBHOrO aBTOMaTU4ECKOro
CaMOKOHTpoOns. OTa PYHKUNSA NpoBepSeT:

- LLleNOCTHOCTb BONTOKOHHO-oNTU4Yeckoro kabena BOL (ana BAOCT);

- paboTOCNOCOBHOCTb KPUTUYECKNX SNEKTPOHHBIX Y3M0B 6rokKa;
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- LLeNoCTHOCTL  AaHHbIX B M3Y n aHeproHesaBucnumoM M3Y MUKPOMPOLLECCOPHOM CUCTEMBI

Onoka;

- Ka4yecTBO LM pOBON NOCNenoBaTENBHOM CBSA3M Mexay briokamu.

B cnyyae oOHapyxeHuMs HeWCnpaBHOCTU YCTPOWCTBO pOpMUpyeT curHanm pene
«HeuncnpaBHOCTb» ¥ BbIBOAUT LONONHUTENbBHYKO MHAMKauuio Ha BYI. B cnyvae obHapyxeHus
KPUTUYECKOW HENCMNPABHOCTUN NPOUCXOANT CaMODIOKMpoOBKa Grioka.

1.1.5.6 ®yHKUMA pYyHYHOro TeCTMpOBaHUs YyCTPOUCTBA

B ycTponcTtee peanusoBaHa yHKUMS TECTUPOBAHMS MO 3anpocy onepatopa. Ata PyHKUns
Nno3BondAeT NPOM3BOAUTL NPOBEPKY YCTPOMCTBA MO CneaytoLen cxeme:

- onepatop BbibnpaeT BO[] B meHio BYTT,

- BblbpaHHbin BO[L] npoBepsieTcs YCTPOMCTBOM, M €CfiM OH UCMpaBeH, TO opmupyetcs
curHan cpabaTbiBaHus atoro BO[;

- ecnn nogaHbl curHansl MT3 (3MH) Ha guckpeTHble Bxoabl, dOPMUPYIOTCS CUrHanbl
OTKIMOYEHUA COrnacHo normke paboTbl yCTPONCTBA;

- pesynbTaTbl TECTUPOBaHMWS BbIBOAATCA Ha gucnnen BYTI.

1.1.5.7 Pexxnmbl paboTbl yCTpOUCTBA

YCTPONCTBO B LeSIoM MOXET paboTaTb B ABYX peXnMax:

- pexum paboTbl C KOHTPOSIEM MO TOKY (PEKOMeHOyeTCs);

- pexxum paboTbl 6€3 KOHTPONs Mo TOKY (HEe peKomMeHayeTCcs).

B pexume paboTbl C KOHTPONEM MO TOKY YCTPOWUCTBO ByaeT paboTaTb MO coBnageHUIo ABYX
dhakTopoB: pe3koe U3MeHeHne NHTEHCUBHOCTM CBETA B OTCEKE AYEVKU U Hanum4ymMe Toka KOPOTKOro
3amblkaHus (cpabateiBaHne MT3 unu 3MH).

B pexvme paboTbl 6€3 KOHTPONA N0 TOKY YCTPOMCTBO ByaeT cpabaTbiBaTh TONLKO Ha pe3koe
M3MEHEHNe WHTEHCMBHOCTM cBeTa. [lpy 3TOM Ha BCex [AWUCKPETHbIX BXOAax YCTpOMCTBa
UMUTUPYETCHA NOCTOSIHHOE Hanuune akTuBHoro curHana MT3 (BMH).

1.2 OnucaHue u paboma 64CT

1.2.1 O6wume cBepgeHuUs

Bnok petektnpoBaHus ceeta u TectupoBaHua (BACT) npegHasHadeH ANs NOAKNHOYEHUS
BO/L, npeobpa3oBaHWs ONTUYECKOrO CUrHamna B LMAPOBOM OUCKPETHbIM CuUrHan, nepegady
3HaYeHUs OUCKPETHOro CurHana no NUHUK CBA3M ocTanbHbiM 6nokam yctponctea. BACT Takke
MOXeT coaepxaTb pene ans opMupoBaHUsa curHana oTkrnodeHus mnu sanpeta AlNB (ABP). B
Tabnwuue 1.18 npeactaeneHsl Tunbl BACT 1 nx paznuyus.

Tabnuya 1.18. Tunbl BACT

Twun BOCT Yucno nogkntoyaembix BO Yucno pene
BOCT-1 2 1
BOCT-2 1 1
BOCT-3 2 HeT
BOCT-4 1 HeT

BHewHnun sng BAOCT (Ha npumepe BACT-1) npuBeaeH Ha Puc. 1.2. MHgmkaumsa coctoaHus
Onoka ocyllecTBnsieTcs cBeTogMO4amMM 3eNeHoro useta «1» n «2». [Ana niankaumm HopmasbHOM
paboTbl, cpabatbiBaHua BO[ wnn pene ©6noka, HeucnpaBHOCTM ©Onoka wn KpUTUYECKOWM
HencnpaBHOCTN (CamMOOnokMpoBka 6roka npuM KPUTMYECKOW HEeUCnpaBHOCTM) WCMNONb3YHTCA
COYETaHMSA CBEYEHNS CBETOANOO0B «1» U «2» npuBeaeHHble B Tabnuue 1.19.
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Tabnuuya 1.19. Pexxvumbl HAnKauum

CocTtosiHme cBeToamoaa CocTtosiHne cBeToamoaa
Pexum naaukaumm
«1» «2»
HopmanbHas paboTta CBeTnTCsa NOCTOSAHHO CBeTnTCHa NOCTOSAHHO
CpabaTtbiBaHne Mwuraet CBeTnTCHa NOCTOAHHO
Hekputnyeckas
CBeTuTCHa NOCTOSAHHO MwuraeTt
ownbka
Mwuraet Mwuraet
Hekputnyeckas
oWnBKa (cBeTuTCA KOrQA (cBeTuTCA KOrOA
cBeToamo «2» noraileH n | ceetoguo «1» noraileH u
cpabaTbiBaHMe
Hao6opoT) HaobopoT)
Mwuraet Mwuraet
Kputnyeckas owmnbka (ooHOBpPEMEHHO CO (ooHOBpPEMEHHO CO
CBETOANOAOM «2») cBeToamMoaom «1»)

MHaunkauma coctosiHmsa 6roka, OTAMYHOro OT HopMarnbHOW paboTbl, CHUMAETCA MO KOMaHOe
cbpoca ¢ BYIT, nnn cHATHEM 1 NOBTOPHOW Nodaden HanpsbkeHust NTaHus 6roka.

BOCT moxeT HaxoanTbCa B OAHOM M3 ABYX PEXMMOB paboThl:

- HOpPMarbHbIN pexum paboThbl;

- PEXUM KPUTUYECKON OLLINOKN.

B pexume HopmanbHoM paboTbl 6MOK BbINOMHSAET BCe CBOM (yHKUMK. K pexumy
HopMarbHOM paboTbl OTHOCUTCA CcUTyauusi, Korga dYHKUMS CaMOKOHTpons obHapyXuBaeT
HEKPUTUYHYIO HEUCTIPABHOCTD.

B pexume kputudeckonm owmbknm B BOCT ocrtaHaenuBaeT obpabotky curHanos BO[,
BblYMCMNEHNE BbLIXOAHOMO AWCKPETHOro curHana pene, npuemM OaHHbIX O CUrHanax oT Apyrux
©Onokos..

Cnucok HeucnpasHoctern BACT m coOOTBETCTBYHOLLMIA HEUCAPABHOCTU PEXUM WMHOUKALUK
npueeaeH B Tabnuue 1.20.

Ta6bnuya 1.20.HencnpasHoctn BOCT

HasBaHve HencnpaBHOCTM Pexnm paboThbl Pexunm nHgnkaumm
HopmaneHas paboTa.
O6pbIB BOSTOKOHHO-
onTMYEcKoro kabenst BOJ CurnHan ot HeucnpasHoro BO[l | Hekputnyeckas owmnbka
He obGpabaTbiBaeTcs
HewucnpaBHOCTb HopmanbHas patboTa.
9NEKTPOHUKM ONTUKO- CwvrHan oT HencnpaBHOro Hekputnyeckas owmnbka
3MEKTPUYECKOro TpakTa KaHana He obpabaTkiBaeTca
HopmanbHasa paboTa.
Ownbka nporpammel BbluncneHue sHaveHust
BbIYNCINEHNS] BbIXOOAHOIO BbIXOAHOIO OUCKPETHOro Hekputnyeckas owmnbka
ANCKPETHOro curHana pene curHana pene He
npov3BOANTCA
lNporpamma Bbl4MCIIEHNS HopmanbHas paboTa.
BbIXO4HOIO0 UCKPETHOIO Bbluncnenuve 3HayveHus
curHana pene He 3anucaHa BbIXOAHOI0O AUCKPETHOro Hekputnyeckas owmnbka
B 3HeproHesasucumoe 13y curHana pene He
Obnoka npoun3BoanTCS
HewucnpaBHoOCTb
MUKpPONpPOL,EeCCOPHON Pexum kputndeckom owmbku Kputnyeckas owmnbka
cuctembl 6noka
C6on nporpaMMHOro .
Pexxnm Kputmnyeckon owmnbkm KpuTtuyeckas owmbka
obecneveHuns 6roka

Cxema nogkroyeHus anekTpmnyeckmx uenen k knemmuuky bOCT-1 nnn BOCT-2 npuBegeHa
Ha Puc.1.13.
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BACT

|: ] Beixod + X11 = Omkniwuenue/
3anpem AMB/
Boixod - X1.2 —=— 3anpem ABP

Puc.1.13. Cxema nogkntoyeHnsa bACT

1.2.2 Pa6boTta BACT

Mocne nopgaun HanpskeHns nutadma  BOCT  npoBoguT MNEepBUYHYHO  ANArHOCTUKY
paboTtocnocobHocTn. B crnyyae oTcytcTBMA KpuTudeckux HemcnpasHocTen BACT nepexogut B
HOPMaribHbIN PEXUM paboTbl 1 POPMUPYET MHANKALMIO CBOETO TEKYLLEro COCTOAHUS MOCPEOCTBOM
cBetoamonoB «1» n «2» (cm. Puc. 1.2). Kaxagble 15 cekyHa 3anyckaeTcs npoueaypa TeCTUPOBaHUA
Bcex BOL, nogkntoveHHbix kK BACT (ecnn BACT BeegeH B paboty). Jatumkn BO[, BbiBEgeHHbIE
13 paboTbl, HE TECTMPYIOTCA U CUMTAlOTCs Bcerga mcnpaBHbiMU. KoHTponb paboTocnocobHOCTM
NpoYnxX ariemMeHToB 6110Ka NPoON3BOANTCS NOCTOSHHO.

B cnyyae oGHapyxeHuss gyroBoro paspsga ogHum m3 BO[L, BOCT npousBoguT aHanus
nony4eHHOro curHana, ero o6paboTky n nepenaet BHeodepeHoe coobuieHne no CAN wnHe BceM
ocTanbHbiM Griokam ycTtponctea. [lpy 3TOM 3anyckaeTcsi MporpamMma BbIYUCIIEHUSI BbIXOLHOMO
OVCKPETHOro cuUrHana pene, 3anucaHHasi B 3HEproHesaBMCUMYKO NamaATb 6noka. lMocne aToro
dhopmupyeTca nHamkaumsa cpabatbiBaHUs NOCPEACTBOM CBETOAMOAOB «1» U «2».

B cnyyae nony4yeHus coobweHnss no CAN WwuHe, cogepxallee NU3MEHEHHOE COCTOSIHWME
curHanoB ot gpyroro 6noka ycrtpounctea, BACT 3anyckaeT nporpamMmmy BbIYUCIEHUS] BbIXOQHOIO
ONCKPETHOrO CurHana perne, 3anuMcaHHyl B 3JHEproHe3aBuMCMMylO NamsiTb Onoka. Ecnm B
pesynbTaTe BbIYMCIIEHUIN BbIXOAHOW AUCKPETHLIN CUrHan pene ctan akTUBHbIM, TO bopMupyeTcs
MHOMKaumsa cpabaTbiBaHUS NOCPEeACTBOM CBETOONOOOB «1» U «2».

1.3 OnucaHue u paboma 6BX

1.3.1 Obwume cBeaeHuUNA

Bnok pguckpetHbix BxogoB (BOBx) npegHasHayeH ana npeobpasoBaHus curHanos MT3
(BMH) B dhopmy LUMGPOBBIX ANCKPETHBIX CUrHANOB U Nepeaayvm CocTosiHMSA 3Tux curHanos no CAN
WnHe apyrum 6rokam yctponctea. B Tabnuvue 1.21 npeacrasneHsl Tunbl BABX 1 nx pasnuyums.

Tabnuya 1.21. Tunbl BOBx

Twun BABx Yncno BxoaoB
bOBx-1 2
bBx-2 1

BHewHun Bug 6GnokoB BOBx npueBegeH Ha Puc. 1.4. WHoukaums cocTosHus 6noka
OCyLLleCTBSeTCHA cBeToauodamMm 3erieHoro upeta «1» u «2». Ong wnHAuKauunm HopmanbHOm
paboTbl, ukcaumMm akTMBHOro coctosHua curdana MT3 (3MH) Ha kakom-nubo Bxoae,
HencnpaBHOCTN Broka N KpUTMYECKOW HencrnpaBHOCTU (CaMobrnokmpoBka 6roka no KpuUTuyeckom
HEeNCNPaBHOCTM) UCMOMb3YOTCA COYEeTaHUsA CBEYEHUs CBETOAMOOO0B «1» M «2» NpuBEAEHHbIE B
Tabnuue 1.19.

MHankauma coctosiHma G6roka, OTANMYHOro OT HOpManbHOW paboTbl, CHUMAETCHA MO KOMaHAae
cbpoca ¢ BYT1, nnun cHATMEM 1 NOBTOPHOW NoAayen HanpsXKeHus nutaHms 6noka.

BOBXx MoxeT HaxoauTbCst B OOHOM U3 ABYX PEXUMOB paboThl:

- HOpPMarbHbIN peXxum padoThbl;

- PEXUM KPUTUHECKON OLLNOKY;

B pexume HopmanbHoW paboTbl ©OnOK BbINOMHAET Bce cBou GyHkumn. K pexunmy
HOopmanbHOM paboTbl OTHOCUTCA CuTyauus, Korga (YHKUMSE CaMOKOHTpons oOOHapyxuBaeT
HEKPUTUYHYIO HEUCNPABHOCTD.
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B pexume kputudeckom owmnbkn B BABX, 6nok ocrtaHaBnuBaeT o06paboTKy BXOOHbIX
CUrHanoB M Npuem LaHHbIX O cUrHanax ot Apyrux 6/oKoB.

Cnucok HeucnpaBHocTen B[Bx v COOTBETCTBYHOLMA HEUCMPABHOCTM PEXUM WMHOMKALNK
npuBedeH B Tabnuue 1.22.

Ta6bnuya 1.22. HencnpasHocTtn B[1Bx
HassaHue
HENCNPaBHOCTH
HewucnpaBHoCTb
MUKPONPOLLECCOPHON | Pexum Kputnyeckom owmnbkm Kputnyeckas owmnbka
cucTteMbl brioka
C6on nporpaMMHOro
obecneyvyeHuns 6noka

Pexxum paboTbl Pexum nHgukauum

Pexunm Kputndeckom omobku Kputnyeckas owmnbka

MeTtog dbopmumpoBanus curHana ot MT3 nnn 3MH nokasaH Ha Puc. 1.14. PucyHok npuBeaeH
Ansa Bxoga 1, 4ns Bxoga 2 NnpMMeHsieTca aHanormyHas cxema.

220B X1
5 o 1 Bxopg 1+

L

Puc. 1.14. MeTtoa popmuposanuna curHana ot MT3 (3MH)

Cxema nogkniodeHns pasnuyHbix TunoB bBx nokasaHa Ha Puc. 1.15.

b/Bx-1 B/1Bx-2
Bxod 1 X1 —— w1y Bxod 1 + X1 —— mr3/

ﬁ Bxod 1 X12 f——o 3MH ﬁ Bxod 1 - X1.2 ——o 3MH

E Bxod 2 + X13 —— MT3/

) Bxod 2 X14 |—— 3

Puc. 1.15. Cxema nogkntoveHnsa bBx-1 n 5[1Bx-2

+

1.3.2 Pa6boTta B[1Bx

Mocne nogaun HanpsxeHua nuTaHua BOBx npoBoauT nepBUYHYIO  ANArHOCTUKY
paboTtocnocobHocTn. B crnydae OTCyTCTBUA KpuTUYeckux HeucnpaBHocTen BOBx nepexoaut B
HOpMarbHbIN PEXUM paboTbl N POPMUPYET MHAUKALMIO CBOEIO TEKYLLEro COCTOAHUS NOCPESCTBOM
cBeToamonoB «1» n «2» (cm. Puc. 1.4).

B cnyyae wu3aMeHeHus COCTOSHUA BxoAgHOro curHana B[ABx nepemaetr BHeoudepegHoe
coobuweHne no CAN LMHE C AaHHBbIMU O TEKyLleM COCTOSHMM CBOMX BXOAHbIX curHanos. lMocne
3TOro popmmpyeTcs nHankaumsa cpabaTtbiBaHUsl MOCPELCTBOM CBETOANOO0B «1» U «2».
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1.4 OnucaHue u paboma B[Bbix

1.4.1 O6wme cBegeHun

Bnok auckpeTtHbix BbixogoB (B[OBbix) npegHasHadeH ans OpMMpPOBaHUS CUrHaroB
oTKItoueHus, 3anpetoB AlNB unu 3anpetos ABP. B Tabnuue 1.23 npeacrtaeneHnbl Tunbl BOBbIX 1
NX pasnuyus.

Tabnuya 1.23. Tunbl BBbIX

Yuncno BbIxogoB HopmanbsHoe cocTosHme HopmanbHoe cocTosiHme
Twn BOBbIx
KOHTAKTOB pesie Bbixoga 1 KOHTAKTOB perie Bbixofa 2

b[BbIx-1 2 Pa30oMKHYThI Pa3oMKHYTbI
b[BbIx-2 1 Pa30oMKHYThI -
BBbIx-3 2 3aMKHYThI 3aMKHYThI
B0Bbix-4 1 3aMKHYThI -
BOBbIX-5 2 Pa3oMKHyThI 3aMKHYThI

BHewHnn Bua OnokoB BOBbix npuBegeH Ha Puc. 1.3. MHaukaumsa cocTosiHust 6noka
OCYLLECTBMSETCA cBeToaMOO4aMKM 3eneHoro useta «1» u «2». [Ons wvHovkauum HopmManbHOW
paboThbl, cpabaTbiBaHUS Kakoro-nMbo pene, HEUCNPABHOCTM BroKa N KPUTUYECKON HEUCMPABHOCTMU
(camobnokmnpoBka 6noka MO KPUTUYECKON HEWCNPABHOCTU) UCMOSb3YKTCA COYeTaHWUsi CBEYEHUS
cBeToamonoB «1» n «2» npmBeaeHHble B Tabnuue 1.19.

MHankauma coctosiimsa 6roka, OTANMYHOro OT HopMarnbHOW paboTbl, CHUMAETCA MO KOMaHOe
cbpoca ¢ BYIT, unn cHATHEM 1 NOBTOPHOW Nodaden HanpsbkeHust NTaHus 6roka.

BBLIXx MOXeT HaxXo0ANTBLCS B OAHOM U3 OBYX PEXNMOB paboTbl:

- HOpPMarbHbIN pexum paboThbl;

- PEXNM KPUTUYECKON OLUNOKMN.

B pexume HopmanbHoW paboTbl ©OMNoK BbINOMHAET Bce cBou yHkuMn. K pexunmy
HOopmanbHOM paboTbl OTHOCUTCA CuTyauusd, Korga (YHKUMS CaMOKOHTpOns OOHapyxuBaeT
HEKPUTUYHYIO HEUCNPABHOCTb.

B pexume kputndeckon owmnbkn B BABbIX ocTaHaBNMBaeT NpMeM AaHHbIX O CUrHanax oT
apyrmx 6nokoB.

Cnucok HeuncnpaeBHocTen BIBLIX 1 COOTBETCTBYIOLLNA HEUCMPABHOCTU PEXUM MHAUKALUN
npueeaeH B Tabnuue 1.24.

Ta6bnuya 1.24. HencnpasHocTtn BBbIx

HasBaHne HencnpaBHOCTH Pexum paboTbl Pexnm nHgukaumm
Owmnbka nporpammel HopwmanbHas paboTa. Belumcnenue
Hekputndeckas
BbIYNCINEHNSI BbIXOOHOIO 3HaYeHUs BbIXOOQHOMO OUCKPETHOIO oLINGKa
ANCKPETHOro curHana perne curHana pere He Npou3BOAUTCS

lMporpamma BblYMCIIEHMUS
HopmanbHas paboTa. Beluncnenue

BbIXOAHOIO AUCKPETHOro curHana Hekputnyeckas
3Ha4YeHUs BbIXOOHOMO OUCKPETHOIO
pene He 3anucaHa B owmnbka
curHana perne He Npou3BOANTCS
SHeproHesasucumoe N3Y 6rioka
HewncnpaBHoOCTb
MUKPOMPOLLECCOPHON CUCTEMBI Pex1m KpuTmnyeckor owmnbkn KpuTtunyeckasa owimodka
Broka
C6on nporpaMMHOro .
Pexunm Kputndeckom owmobku Kputnyeckas owmbka

obecneyvyeHns 6rnoka

Cxema nogkntodeHns pasnuyHbix Tunos bBbix nokasaHa Ha Puc. 1.16.
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b/1Buix-1 B/1Buix-2
— Beixod 1 + X1.1 == Omkawyesue/ — Buixod 1 + X1 |—=—=—— Omknioyenue/
r; Beixod 1 - X1.2 ___33%;:;!%!18%/ Ii Boixod 1 - X1.2 —-—3331nnp;erpne‘\nBBP,
I—_/ —  Bwxod 2 + X1.3 _'_gé“#ﬁ'é"n?efﬁﬁf
Buixod 2 - X1.4 |—=— 3anpem ABP
bBuix-3 bABubix-4
Beixod 1 + X1.1 == Omkniovesue/ Boixod 1 + X1.1 |—==— Omknioyenve/
l—i Brixod 1 - X1.2 —-——3311nnppeent1ne\nB%l lI Boixod 1 - X1.2 —-——33uunnppe'zTnﬂBP/
|i Beixod 2 + X1.3 —-—-glllﬂlgmexﬁgg
Buixod 2 - X1.4 |—=— 3anpem ABP

B[1Beix-5

Bbixod 1 + X1 —-——gmmeuuﬁ;

Beixod 1 - X1.2 |—=— 3anpem ABP

s (MKAKOMEHUE/
Beixod 2 + X13 3anpem AMB/

Buixod 2 - X1k [—=— 3anpem ABP

4]}

Puc. 1.16. Cxema nogkntoyeHnsa BBbix-1, BOBbIx-2, BOBbIx-3, B[ABbix-4 n BOBbIX-5

1.5 OnucaHue u paboma BYT1

1.5.1 O6wume cBepgeHus

Bnok ynpaenenus (BYI1) npegHasHayeH ONA ynpaBreHUs YCTPOWCTBOM, apXvMBUPOBaHUSA
aBapUNHbIX COOLITUI N OPMNPOBAHMS UHOMKAUUK cpabaTbiBaHUS U HencnpaBHocTu. Takke BYT]
dhopmupyeT curHanbl HEUMCNPaBHOCTU K cpabaTbiBaHusA, NOCpPeacTBOM pene «HeuncnpaBHOCTb» U
«CpabartbiBaHne», Bxogswmm B ero coctas. BHewHun sua BYI npeacraeneH Ha Puc. 1.7.

Ha nuueson naHenun BYT1 pacnonoXeHsbl:

- Oucnnewn (2 ctpokn x 20 cMmBOnoB);

- CBeToamoabl onepaTtMBHOrO KOHTPOIS;

- KHonkn knaBmatypebl.

1.5.2 PaboTa BYIl

BYI1 paboTtaet B pexume moHuTopa coobiieHmii CAN wunHbl. [pu oGHapyxeHnn coobLeHmni
O HEeNCnpaBHOCTU MM O cpabaTbiBaHUM TEX UM UHbIX BNokoB ycTponicTtea, bBYI1 3anucwiBaeT B
apXuB AaHHble 0 COBbITUM U POPMUPYET COOTBETCTBYIOLLYIO MHAMKALMIO.

Mpn npouenype 3anycka BYI nposepsieT Hanmyme M Tunbl GRIOKOB YCTpOWMCTBA, U MpuU
OTCYTCTBMM WNWN HECOOTBETCTBMM Tuna 6Gnoka, Tuny, 3annucaHHomy B namsaTb BYT1, dopmupyet
MHOWKaUMO HeucnpasBHOCTWU. [pu 3aToM GNOK, TMN KOTOPOro HE COOTBETCTBYET, BbIBOAUTCHA K3
paboThbl.

BYI NOCTOAHHO NPOBOAMT CUMHXPOHW3AUMIO HACTPOeK W 3HadeHun yctaBok YPOB,
3anucaHHbix B namate BYI, ¢ 6Gnokamn yctponctea. [pu HecoBnageHun 3HauveHun BYT]
aBTOMAaTMYECKU U3MEHSAET 3HAYEHMEe HaACTPOMKM MNU YCTaBKM B NamaATu Onoka Ha TO, KOTopoe
3anucaHo B namatb BYT.

BYI koHTponupyeT Hanuuve ONOKOB YCTPOWCTBA MO NEPUOAMNYECKN NepedaBaembiM
Gnokamun cepBuCHbIM cooblieHnam. B cniyyae ecnm 6nok He npucnan coobuieHne B TeveHun 20
CeKyHf, OH cynTaeTcs HencnpaBHbiM. Torga BYT1 popmmpyeT nHankaumo HemcnpaBHOCTMU.

B BYIl peanusoBaHa @yHKUNA aBTOMATUYECKOro CaMOKOHTpons. B cnyvae, ecnu
obHapyxeHa HeucnpaBHOCTb KpuTudeckoro anemeHTa BYI1, To npouncxoguT GnokupoBka paboThbl
6noka. Mpu aToM opmmnpyeTca MHANKAUNSA HENCNPABHOCTU U Ha AUCNNEN BbIBOAUTCA coobLieHme
O XapakTepe HeNCcnpaBHOCTU, PYHKLMS NONb30BATENBLCKOrO MeHo 6rnokmpyeTcs. [JocTyn K AaHHbIM
6noka ocywecTtenaetca 4yepe3 nopT USB. [daHHbIN pexum MOXeT ObiTb COpOLEH CHATMEM
HanpPsPKEHUsA NUTaHUS 1 ero NOBTOPHOM Nogaden.

Ha nuueson naHenn BYI1 pasmelleHbl cBETOOMOAbI ONEpPaTMBHOIO KOHTPONS, AUCHNEWN,
knaBmaTypa. OnncaHve paboTbl N Ha3HaAYeHWe CBETOANOA0B ONEPaTMBHOrO KOHTPONSA NpUBEAEHO
B Tabnuue 1.25.
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Tabnuuya 1.25. CBeToamnoabl onepaTtMBHOINO KOHTpons

HaseaHue HasHaueHue OnucaHune paboTbl
cBeToamoaa
WNHavkauuna Hanmuns 3aropaeTcs npu NosiBNEHNN BHYTPEHHErO
MuTtanHne BHYTPEHHEro HaNpPsH>KeHUSA NUTaHUs
HaNPSHKEHNSA NMUTaAHWUS
WNHavkaumna 3aropaetca npu cpabaTbiBaHUM YyCTPOUCTBA
CpabatbiBaHne cpabaTbiBaHUA
YCTPONCTBA
Nuounkaums 3axwuraeTcs, korga bYI npuHmaeT nHdopmaumio o
HencnpaBHOCTU HEMCNpPaBHOCTN OOHOrO NI HECKOSbKUX BrIOKOB
HewucnpaBHOCTb » .
yCTpOMnCTBa YCTPONCTBA, Unn koraa oyHKUNS aBToMaTU4eCcKoro

CaMOKOHTPOSIS onpeaensieT HencrnpaBHOCTb BYT1

KoHTpornb no
TOKYy BblBEAEH

MHugukaumnsa pexnma
paboTbl 63 KoHTponsA
no TOKY

3axuraeTcs, korga nonb3oBaTenb yCTaHaBNMBaeT B
MEHIO 3Ha4YeHne HacTpPorKkn «KOHTPOrb No TOKY» -
BblBEAEH

BbiBegeHo m3
paboThl

WNHavkaumna Hanmuns
BblBEEHHbIX U3
paboTbl 4ATYNKOB MUK
6nokos

3axuraeTcs, Koraa nonb3oBaTerb BbIBOAUT U3
paboTbl BO unu 6nokn yctponcrea.
3axuraeTcs, ecnuv Bo Bpems npoLeaypbl 3anycka
cucTeMbl 6binNn o6HapyXeHbl 6110KN, He
oTHocsawmecs K gaHHomy Y13 (Takme 61oku
aBTOMaTM4eCKM BbIBOAATCA 13 paboTbl)

Cxema nogkntodenmsa BYI1 nokasaHa Ha Puc. 1.17.

BYT
AT Xt
B (] X12
Ouud [ xt3| [ oPM R4S
Oouui | X1k

HeucnpaBHocmb + | X2.1

Pene cuzHanuzayuu

HeucnpaBHocmb - | X2.2 “HeucnpaBrocms”
CpodambiBarue + | X23 |  Pene cuznanusauuu
Cpadamuibatue - | X2.4 “CpadamsiBaHue”

+ 24 B X3.1
- 24 B X3.2
CAN-L X33
CAN-H X34

CAN-COM X35
Kopnyc X3.6

> [lopm wuHst CAN

Puc. 1.17. Cxema nogkntoueHns BYT1

Oucnnen BYI nmeeT gBa pexuma paboTbl: aKTUBHLIM M HEWTparnbHbI. B HenTpanbHoOM
pexunme aucnnen BYT BbiktoveH. B akTMBHOM pexxume OUCNNEn BKNOYEH.

Mepexon U3 akTUBHOrO pexnma B HenTpanbHbIA PEXUM NPOUCXOOUT ecrn:

- Onepatop, HaxoasaCb Ha BEPXHEM YPOBHE MEHI0, Haxkarn KHonky «Copocy;

- B Teuyenne 20 MuMHYT onepaTtop He HaxuMman Ha Kakue-nmbo KHOMKM YCTPOWCTBA,
nogcoeanHan unu otcoeannan MK k nopty USB.

1. OnucaHwme mn pabora
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Mepexon 13 HENTPaNbHOro peXumMa B aKkTUBHbIN MPOUCXOAUT €CINN:

- Onepatop Haxan kakyt-nmbo KHOMKY YCTPOWCTBA (onepaTtop nonagaeT B BEPXHUI YPOBEHb
MEHI0, eCrin 4O 3TOro OnepaTop Haxo4uIca B NOAMEHIO, ANA A0CTyNna K KOTOPOMY HY)XXHO BBOAUTb
naponk, TO AN NOBTOPHOIO AOCTyNa K 3TOMY MyHKTY MEHIO Naponb AOSKeH ObiTb BBEAEH
NOBTOPHO);

- Onepatop noacoeauHun, unn otcoeguHun K k/ot nopty(-a) USB (onepatop Oyget
MHAOPMMPOBAH HAANWUCBIO Ha AMCMNee YCTPOMCTBa O NogkniodeHnn (oTknodeHnn) MK).

1.5.3 MeHto BYT1

CTpyKkTypHass cxema MeHw npegctaerneHa Ha Puc. 1.18. Ha BepxHem ypoBHe, Kyda
nonb3oBaTtenb NonagaeT Npu BXxoge B MEHI0, HAXOAATCS crneaylolme nyHKTbl MeHo: «Onepaunmny,
«CpabaTtbiBaHusA», «HencnpasHocTuy, «CHpoc ycTponcTeay.

B nyHkTe «Onepauun» Haxogatca YHKUMM YynpaBreHUs YCTPOMCTBOM, HACTPOWKM U
ycTaBku. [1na gocrtyna K nyHKTy meHto «Onepaummny Heobxoammo BBECTM Naporib.

B nyHkte «CpabaTbiBaHna» Haxogdatrcs (yHKUMM NpocmoTpa COObITUIM, CBA3AHHBLIX CO
cpabaTbiBaHnem yctponcta. BbiBog gaHHbIX O cobbiTmax npomsBoguTcs Ha 6ase xypHana
coObITui. MoaToMy cobBbITUS BbIBOOATCA B XPOHOMornyeckom nopsigke. MNMpu npocMoTtpe cobbiTui
oTobOpaxaeTca xapaktep cobbiTnst (Havano cobbiTus, KOHeu, coOblTMS), gaTta U BpPeEMS €ro
perncrTpaumm.

B nyHkTe «HewucnpaBHOCTM» HaxogdaTca  (PyHKUMM NpOCMOTpa  HEUCMNPaBHOCTEN,
3aUKCUPOBAHHbBIX CUCTEMON aBTOMATUYECKOW MPOBEpPKM paboTocnocobHOCTU. BbiBOA OaHHbBIX O
HencnpaBHOCTAX MNpou3BoauTca Ha 6ase XypHana cobbiTvi. [loaTomMy cobbiTMS BbIBOOATCA B
XpoHornoruyeckoM nopsiake. MNpu npocmoTpe cobbiTuii oTobpakaeTcst xapakrep cobbiTus (Hadano
coObITUSA, KOHeL, cobbITMA), AaTa U BPeEMs ero permctpauuu.
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— OMEPALMM

BBO/, NAPO/IA |

' TECTUPOBAHME \

| YCTABKM YPOB |

1 BBOA/BbIBOA

BBO/,/BbIBOJ, BO/, \

BBO/I/BbIBO/, 5/TOKOB

| KOHTPO/1b NO TOKY |

1 HACTPOMKM

| BPEMA

TEKYLLUME JATA/ BPEMS |

M3MEHWTb BPEMA |

M3MEHWUTb JATY |

| CPABATBIBAHMA |
\

BOZ,
OVCKPETHbIV BbIXOA, |
AVCKPETHbIV BXOA, "{ CEPBUCHbIN PEXXUM

| [ BCE CPABATbIBAHMA | JAHHDBIE CUCTEMDbI \

" HEMCNPABHOCTMN | JAHHBIE B/TOKA
YTEHME CUCTEMbI \
— RS-485 |

CKOPOCTb
MAPUTET
CTOn 6nT

| ABPEC MODBUS

PYCCKUM

ﬂ M3MEHWTb NAPOJ1b

1 CBPOC YCTPOWCTBA |
'+ CBPOC COCTOAHMA |

!

ENGLISH

# NMAPAMETPbI 6/TOKOB

BACT Nel
BACT Ne2

Puc. 1.18. MeHio BYT1
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1.5.3.1 HaBurauma no meHIo

Onsa nepemelieHns Mexgy MyHKTaMW MEHIO WUCNOMb3YKOTCA KHOMKW Knasuatypbl BYTI.
Hencteue kHonok BYT1 npu HaBurauum nNo MeH npueeaeHo B Tabnuue 1.26.
Ha Puc. 1.19 npuBeneHo nsobpaxxeHme gucnnes Bo BPEMS HaBMUraumm no MeHio.

ﬂ_ MyHKTbI MEHIO
EEEDDDDDDDDD MYHKTOB MEHI0
CGE0ENEEOONODEERENEE

YkasaTenb BblIGpaHHOro

NyHKTa MEHI0 YkasaTenb Hann4us

PacnONOXEeHHbIX HUXe
MNYHKTOB MEHI0

Puc. 1.19. N306paxeHne gucnnesi BO BpEMS HaBUraumm nNo MeHIo.

Tabnuya 1.26. [lerictBrne kHonok BYT1

KHonka

[encteune npu Hasurauum
KnaesumaTypbl

MNMepemelwaeT ykasaTenb BblOPAHHOIO MyHKTa MEHI Ha
Beepx «1» oOHYy no3vuuio BBepX. [lpu OOCTUXKEHUM BEPXHErO
3Ha4YeHUsi HaBMUraums BBEpPX He NPon3BOAMUTCS.
MNMepemelwaeT ykasaTenb BblOPAHHOIO MyHKTa MEHI0 Ha
BHusz «|» OAHY NO3ULMI0 BHU3. Mpy JOCTUKEHUN HUKHETO 3HAYEHUS
HaBurauusi BHU3 He NPON3BOAMUTCS.

BneBo ««» AHanorn4yHo gencTeunto kKHorku "Beepx”

Bnpaso «—» AHanornMyHo AencTBMIO KHONKN "BHU3"

MponsBoanTca nepexod Ha HwxKecneaywwmi YpoBeHb
Beop, MeHio. Bxog B pagmanor BBoga. Xapaktep AOencTBus
3aBUCUT OT NMYHKTa BbIBPAHHOIO MYyHKTA MEHHO.
MponsBoanTCca nepexoq Ha Bbllecreaywnn ypoBeHb
MeHto. Ecnu kHonka 3agenctByeTcd Ha BEpXHEM YpOBHE
MEHI0, TOr4a NpomncxoauT nepexoq B HENTParbHbIA PEXUM
paboTbl gucnnes.

C6poc

Mcnonb3ys KHOMKWM KnaBuaTypbl, NONb30BaTelb MOXET BblOMpaTb M3 CNMCKa MYHKTbl MEHHO,
NnepexoanTb Ha pasHble YPOBHW MEHI, 3axoauTb B Auanorn Beoga unu Bblbopa. Bo Bpewms
HaBMrayuumn no CNm1cKy NyHKTOB MEHIO B MPaBON 4YacTu Ancnnes NoCpeacTBOM yKka3aTenewn (cTpenka
BBEPX W CTperka BHU3) BbIBOAUTCHA UH(OPMaUMs O Hanuuve Bbile U HMKE OOCTYMHbIX MYHKTOB
MeHto. Mpn AoCcTKeHMM nonb3oBaTerieM CaMoro BEPXHEro UM CaMoro HWXKHEro NMyHKTa MeH B
Crucke AaHHOro ypoBHSA COOTBETCTBYIOLMI yKasaTenb ncyesaet. [insg BBOAA YMCMNOBbIX 3HAaYEHUI
NCNONb3YIOTCA KHOMKU «T» W «|», NpuM Haxatum «1» 3Ha4YeHMe BBOAMMOM BENUYMHBI,
yBenuumBaeTcs Ha 1, Npn HaxaTum « | » yMeHbluaeTcs Ha 1.

Ecnn npn pabote ¢ 6rnokom npowusowen cbown, Hanpumep, obpbIB CBA3M U T.4., Ha
nHOVKaTop BbIBOAMTCA cooblieHne «CBOM OMEPALUW». Mpu oTCyTCTBMM  MHGOPMAaLMK O
cucteme B namatu BYT, 6yaet BoiBeaeHo coobweHne «k KOHOUMYPALINA HE 3ATPYXEHA».
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1.5.3.2 BBog napons

Ha npeanpusTuu-u3rotoBuTene MO YMONMYaHUIO ycTaHaBnmBaeTca naponb «1111». Ong
aoctyna Kk meHio «Onepaunm» Heobxogumo BBOAUTH Naponb AocTyna. [duanor BBoga napons
NnosiIBNSETCS aBTOMaTUYECKM MPU MOMNbITKE ornepaTtopa BONTU B MyHKT MeHI0 «Onepaumm».

Bua gnanora cnegyowmi:

([ A R AR A OO 0000)
[DDEEDDEENEEEE 0 EREREE

Kypcop

Puc. 1.20. [Ouanor BBOAa napons.

IOwnanor coctont n3 AByX CTpPoK. BepxHasa cTpoka gucnnes npencra.nisieT coOonM CTPOKYy-
noackasky. HwxHsas cTpoka aucnnes npeacraensget cobon CTpoky BBoga cumBsorioB. lone gns
BBOZA CUMBOSIOB 0003Ha4yeHO cumBonamu «*». MecTo BBOAa TeKyLlero BBOAMMOrO CMMBONa
yKasblBaeTcsl MUraHnemM.

BBoa napons ocywectBnaeTcs cneaylowmm cnocobom:

1) KHomkamu «1T» 1 «|» WU3MEHUTb TEKYLLWIA BBOAUMbBIN CUMBOI.

2) HaxaTtb kHonky «BBog». ABTOMaTM4YeCKM CTaHET akTUBEH CrieayoL i CUMBOJT,

3) lMoBTOpPKTL N.1 —N.2 AN BCEX CUMBOJIOB Naporns;

4) HaxaTb kKHOMNKy «BBog» Ans nogTBepXOaeHUsS BBEAEHHOrO Naporis.

1.5.3.3 TecTnpoBaHue

MyHKT MeH «TecTupoBaHvMe» MpedHasHadyeH Ans  NpoBepkM paboTocnocoBHOCTU
yCTPOMCTBA MO KOMaHAe nonb3oBaTtens. TecTupoBaHue OCyLLeCTBNSETCS NO CneayoLwen cxeme:

1) Bbibop nonb3oBaTtenem BO/L, cpabaTbiBaHNe KOTOPOro TpebyeTcs NpoBEPUTD;

2) BYI nepepaet komaHay Ha npoBefeHne TecTnpoBaHus HyxxHoro BOO BACT;

3) BOCT npoeepser BOO n B cnydae ero ucnpaBHOCTU nepedaetr coobulieHne o
cpabatbiBaHun atoro BOMA. Ecnm BO[ HeucnpaseH, TO BYI 3apeructpupyet
HeucrnpaBHocTb 3Toro BO[;

4) Bnokn ycTtponcTBa (OPMUPYKOT CUrHanbl OTKIKOYEHMS COrMacHO 3anMcaHHOMYy B
YyCTPOMCTBO anropuTmy paboTsbl (Mpy 3TOM HEOBXOAMMO Y4uTbIBATb, YTO curHansl ot MT3
nnn 3MH TpebyeTcsa nogasaTb U3BHE);

5) lMocne Bbibopa BOL onepatopom no Haxatuo kHomku «Beog» BYIT cdopmupyet
KOMaHay NpoBeAeHNss TECTUPOBaHUS.

B cnyyae ecnn BO/[ ucnpaseH 6nok BACT, kK KoTopoMy oTHOCUTCA AaHHbin BOM, otnpaBuT
coobueHne o cpabatbiBaHun Tectupyemoro BO no nuHumn uncposomn ceasn. Nocne nonyyeHus
3TOro coobLLEHNsT YCTPOMCTBO cpaboTaeT cornacHo anroputmMy paboTtsl. B cnyyae HencnpaBHOCTH
BOL cpabatbiBaHua He npousongeTr. [danee BYIT nepexogut B pexum npocmoTtpa
«CpabaTbiBaHnii» U1 «HewncnpaBHocTeln» BO BpeMsi TecTupoBaHusi. [lonb3oBaTenb MOXET
NMPOKOHTPONMPOBaTb MPaBUIbHOCTL cpabaTbiBaHWs YyCTPOMCTBA MO OTYeTy, 3annucaHHomy B BYTI.
Mpn Haxatum kHonkm «C6pocy», npoucxoguT nepexod K Bbibopy BO[L gna crnegyrouwiero
TECTMPOBaHMWSA, pe3ynbTaTbl NpeablayLLero TECTUPOBaHMSA HE COXPAHSIOTCS.
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1.5.3.4 YctaBkn YPOB

MyHKT MeHo «YcTaBkn YPOB» npegHasHayeH ans BBoAa 3HaYeHWda ANUTENbHOCTU curHana
MT3 (3MH) nocne koTtopon oTpaboTtaeT cxema YPOB, peanu3oBaHHas B yCTPONCTBE.

lMocne Bxoga B NyHKT MeHio «YcTtaBkm YPOB» nonb3oBaTtenb nonagaeT B CNUCOK Bbibopa
cxembl YPOB, anga kotopon TpebyeTcsa yctaBka. HaBuraumsa no Cnmcky aHanornyHa Haesuraumm no
MEHI0 YCTPOMNCTBA.

Mocne Bblbopa cxembl YPOB nonb3oBatens nonagaer B Ananor YCTAHOBKWM 3HAYeHUst
ycTtaBku (cm. Puc. 1.21).

(OO EOEEOOI0)
comasens ({0000 MO0

CMMBOJ10B
Kypcop —

Puc. 1.21. OQnanor Beoaa yctasku YPOB.

BBop, 3Ha4yeHus yCTaBKn, ero pegaktnpoBaHne nponsBoaAnTCA C MOMOLLBI0 KHOMOK «T», «|»,
«—» N «—». KHONKamn ««», «—» BblOMpaeTca peaakTUpyeMmbli CUMBOJS, KHOMKM «1», «|»
cnyxar Onst UBMeHeHus 3HadeHne cumBona. [ns coxpaHeHusi BBE4EHHOIo 3Ha4YeHust Heobxoaumo
Ha)xaTb KHOMKy «BBoa», nmocre BbibOpa Hy>XHOro 3Ha4yeHus1 HacTponku. [ns Bbixoga M3 guanora
6e3 coxpaHeHNs1 HOBOrO 3HAYEHUSA HACTPOMKN HY)XKHO HaxkaTb KHOMKy «CHpocy.

[Ounana3oH mnameHeHusi 3Ha4veHust yctaBkm YPOB coctaensiet ot 0 mc go 1000 mc. Ons
oTkItoueHns yHkumm YPOB HyxxHO BBecTM uncrio 1001. MNpu nonbiTke BBOAA 4Yncrna 6onbLuero,
yem 1001 3HaveHune GygeT aBTOMaTM4eckn nameHeHo Ha 1001.

1.5.3.5 Beoa/BbiBog BO[] u 6nokoB

MyHkTbl MeHo «BBoa/eeiBog BOO» n «Beoa/BbiBog 6510k0B» nNpegHasHadeHbl Ans BbiBOAA
13 paboThbl (v BBOAA B paboTy) TakMx aNeMeHTOB YCTPOUCTBa, kak BOL n 6roku.

Mpn BbIBOge mn3 pabotbl BOO BACT, k koTopomy OTHOCMTCS AaHHbin BO[, nepectaet
BOCNPUHUMATL curHan ot gaHHoro BO/L v oTkntovaeT dyHKLMIO cCaMOKOHTponsa gaHHoro BOM.

Beoa/sbiBog BO[L ocyulectBngaeTtcs yepes guanor seoga/sbisoga BO[. B cnucke guanora
BBoaa/BbiBoga BO[] He oToGpaxatTca BO/ BbiBegeHHbIX BIOKOB.

Monb3oBaTens nonagaetr B Auanor BBOAA/BbIBOAA MPU UCMOMNb30OBAHUM MNYyHKTA MEHH
«Beoa/sbiBog BOL».

Ha gucnnee otobpaxatotcs:

- HaumeHoBaHue BO[;

- Tekyuiee coctosHne BO/[ (BBegeH — cumBon «+» nepeq HaMmMeHoBaHMEM, UMW BbIBELEH -
CMMBOI «-» nepen HanMeHOBaHUEM);

- yKasaTtenu Hannuusa npeablgyimx u cnegyowmx BOL B cnvcke.

Mocne Bbibopa BOL (cm. Puc. 1.22), kotopbivi TpebyeTcs BbIBECTU (UNW BBECTU), HaxaTuem
KHONKaMn «t» N «|», Nonb3oBaTesnib MeHseT Tekyulee coctosHne BO[ Ha npoTMBOMNOMOXHOE.
[aHHOoe n3meHeHne oTobpaxaeTcsa Ha gucnnee B CTPOKE TEKyLlero coctosHua. [na coxpaHeHus
BbIOpAHHOrO COCTOSAHMA HeobxoauMo HaxaTb KHomnky «Beog». [Onga Bbixoga w3 guanora 6e3
COXpPaHEeHNs HOBOIrO 3HAYE€HUSA HACTPOMKN HYXXHO HaXxkaTb KHOMKY « CHpocy.

HaumeHoBaHue
/_ BOA

(e AR R 0
EDCE0EOREENNDEOEENTR

N

CoctosHue BOJ] [encrene ¢ HacTponkon
BOO

Puc. 1.22. Beoa/sbiBog BO/.
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Hnanor BBoga/BbiBoga 6nokoB aHanornyeH guwanory seoga/BbiBoga BO[L, Tonbko BMeCTO
cnucka BO[M BeiBogntcsa cnmncok 6nokoB. Ecnn otcytcTByeT uWHgopmaumss o cucteme - dyaer
BbiBeaeHO coobuieHne «KOHOUTYPALNA HE SATPYXEHA».

1.5.3.6 KoHTponb no Toky

MyHKT MeHo «KOHTponmb MO TOKy» npeAHasHadYeH Anst YCTaHOBKM pexuma paboTbl
YCTPOWCTBA C KOHTPOSieM MO TOKYy unn 6e3 Hero. YcTtaHoBKa pexnma paboTbl Npon3BOAMTCS Yepes
auanor, Bua KoToporo npueegeH Ha Puc. 1.23.

-
(el el el ]
[IODEOEDNEENEOC0EENDD

o ) | i

3HaveHve [eicTBre ¢ HaCTPOiKoM
HaCTPONKN

Puc. 1.23. lnanor yctaHOBKN 3Ha4eHUs HACTPOMKU « KOHTPOMb Mo TOKY».

B BepxHen cTpoke guanora oTobpaxaeTcsi Ha3BaHMEe HacTpouku. [aHHas CTpoka HOCUT
MHdOpMaTMBHBIN XapakTep. BTopas cTpoka oTpaxaeT TeKyLlee COCTOSIHUE HACTPOMKN.

lMocne Bxoga B Auwanor Nonb3oBaTeNb KHOMKAMKU «T» M «|» MOXET BblOpaTb Tpebyemoe
3Ha4eHne HaACTPOWKK, KoTopoe byaeT oTobpaxaTbCca BO BTOPOW CTPOKe Auariora.

[na coxpaHeHus BBEOEHHOro 3HayeHus HeobGXOAMMO HaxaTb KHoMmKy «Boa», nocne
BblOOpa HYXHOro 3HayeHuss HacTtpoviku. [nsa Bbixoga u3 gumanora 6e3 coxpaHeHuss HOBOro
3HaYeHUs HAaCTPOMKUN HYXKHO HaxaTb KHOMKY «COpocy.

1.5.3.7 MpocmoTp TeKywmx aaTtbl 1 BpeMeHU

OTOT NYHKT MEHI0 NpegHasHadeH As KOHTPONS NpaBuMibHOCTM 3HAYEHUN OaTbl U BPEMEHWN.
Mocne Bxoda nonb3oBaTenem B 3TOT MYHKT MEHIO Ha Aucnnee ycTponctea otobpasatca garta u
Bpewmsd, Puc. 1.24.

HENENNERANEANDEENENN
o)L JloJ(e L 2 e e s T Tl ] s el To][s]
| -

Tekywias gata TekyLlee Bpems

Puc. 1.24. BeiBOo4 Ha Aucnnen Tekywmx AaTbl U BpeMEHN.

1.5.3.8 N3ameHeHMe TeKyLero BpeMeHu

0Onsa n3ameHeHUa BpemMeHU UCnonb3yeTcs MYHKT MeHw «/3meHntb Bpema», Puc. 1.25.
PepaktupoBaHne Nnpon3BoanTCS C MOMOLLBI0 KHOMOK «1T», «|», ««<» N «—». KHONKamMmn ««—», «—»
BbIOMpaloTCA, Yacbl, MUHYTbI, CEKyHObl ONS pefakTupoBaHus. KHONKM «T», «|»  cnyxaTt Ans
M3MeHeHns 3HadveHwe BblbpaHHOro napameTpa. PepakTnpyemoe 3HauyeHve BblgenseTcs
Murasuem. [na coxpaHeHus BBEAEHHOro 3HaveHus HeobxoanmMo HaxaTb KHonky «Bsog», nocne
BblbOpa HYXHOro 3HayeHus HacTpowku. [ns BbiIxoga wn3 Auanora 6e3 coxpaHeHUs HOBOro
3HayYeHnss HeobxoauMO HaxaTb KHOMKY «CBpocy.

BYT1 koHTponupyeT BBOA, U HE AOMYCKAeT YCTAaHOBKM HEKOPPEKTHbIX 3HAYEHWUN.
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Puc. 1.25. \ameHeHne TekyLLlero BpeMeHMW.

Pepaktupyemoe
3HayeHune

1.5.3.9 NameHeHMe TeKyLen AaThbl

Ans n3MeHeHWs1 gatbl UCNONb3YeTCs NYHKT MeHo «M3meHuTb gaty», Puc. 1.26. HaBurauus
no Avanory aHanormyHa Haeuraumm no Auanory BBOAa BPEMEHW.

DDEEEHH@IEHD@HEIDDDD
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Puc. 1.26. AlameHeHne TekyLen aatbl.

Pepaktupyemoe
3HaveHue

1.5.3.10 N3ameHeHue napons

[aHHbIn NyHKT MEHK npegHasHavyeH ansi BBoAa HOBOrO 3HadeHusi napons. [Ouanor
M3MEHEHMS Maponisa MOSIHOCTbIO aHanorMyeH guanory BBoAa Mapons C TOW pasHuUen, 4To
BBEAEHHOEe 3HayeHue B gmanore U3MeHeHUs Mapons CTAaHOBUTCS HOBbIM 3HAYEHWEM napons u
BBOAMMbIN Napornb 0TOBpaxaeTca Ha MHAMKaTOpE.

1.5.3.11 A3bIk

IMyHKT MEHI0 «A3bIK» NpeAHasHayeH AN YCTaHOBKM S3blka MEHIO: PYCCKUIA U aHITIMACKURA.
Mpwn BbIGOpE 3TOr0 NyHKTa MEHI0 MEHSETCA A3bIK Anarnora. 1o ymonyaHmio Mcnonb3yeTcsl PyCcCKum
A3bIK.

1.5.3.12 CpabaTbiBaHuA

MyHKT MeHo «CpabaTbiBaHMs» NpegHasHa4vyeH Ans npocmoTpa cpabaTbiBaHWIA CreayroLwmx
3NeMeHTOB YCTpOMCTBa:

- BOL;

- AUCKPETHbIE BbIXOAbI;

- AUCKPETHbIE BXOAbl.

NHdbopmauns o cpabaTbiBaHUAX BbIBOAUTCA B BUAE CMWUCKa, NOCTPOEHHOro B OBpaTHOM
XPOHOSIOrMYECKOM NOPSAKE BO3HUKHOBEHWS COObLITUA — MNEepBbIM Ha WHOMKAUWIO BbIBOOUTCSA
nocnegHee cobbiTne (cm. Puc. 1.27). Ecnu B namMaTn yCTponcTBa €CTb COXpaHEHHbIE COObITUS, TO
Ha Aucnnen BbIBOOUTCSA TOMbKO OAMH 3rIEMEHT cnucka. B cnyyae ecnv B namMaTn yCTpoOUCTBa HET
COXpPaHeHHbIX COObITMI, TO Ha AUCNnee YCTPOWCTBa MOSIBMSETCSA HaAMUCb «CPABATbIBAHNI
HET».

<JoJl Lol e L s I 2 e = ) s le)=
L C el el e e e

Puc. 1.27. OtobpakeHne cobbITus.
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Mpun npocmoTpe cobbiTusi BHavane otobpaxaeTca gaTa U Bpems CobbITuSA, U ero xapakTep.
Mpn atom xapaktep cobbiTns «[MMYCK» o3HayaeT Hayano cobbitusa (Hanpumep, 3amblKaHue
KOHTaKTOB BbixogHoro pene), a «CTOIl» - ero okoH4yaHue. [MpoCMOTP Ha3BaHUSA 3NemMeHTa
YCTPOWCTBA, KOTOPbLIA WHUUMMPOBaAN COObITUE, OCYLWECTBNSETCA MNPOSIMCTbIBAHNEM TeKCTa
KHoMkamu «1T» n «|» (cm. Puc. 1.28).

Mepexon OT OAHOro aNemMeHTa CnMcKa K ApYromMy OCyLLeCTBNAETCA HaXaTUsMU KHOMOK «<«—»
(paHHME cobbITUS) N «—» (N03aHNE COOLITHS).

LN DDDEEEEEEEN
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Puc. 1.28. [NpocMoTp Ha3BaHWsA 3NeMeHTa yCTPOMCTBA, MHULMMPOBAaBLLEro cobbiTue.

1.5.3.13 HencnpaBHocTH

MyHKkT MeH «HeucnpaBHOCTM» npegHasHayeH Ang  nNpocMoTpa  HeucnpaBHOCTEN
YyCTpPONCTBA (NMpW X HAN4unn).

NHdopmaunsa o HemcrnpaBHOCTSX BbIBOAUTCA B BUAE CMMCKa, MOCTPOEHHOro B OOpaTHOM
XPOHOMOrMYECKOM MNOPSAKE BO3HMKHOBEHWS COObLITUA — MNEPBbIM HA MHOMKAUMIO BbIBOOMTCSA
nocnegHee cobbitne (cM. Puc. 1.29). Ecnu B namAT YCTPONCTBA €CTb COXPAHEHHbIE COObITUS, TO
Ha Aucnnen BbIBOOUTCS TOMbKO OOMH 3fIEMEHT cnucka. B crnyyae ecnu B namsatu ycTponcTea HeT
COXpaHeHHbIX cobbITMI, TO Ha Aucrnnee YCTPOMCTBA NOABNSETCS HaaNUChb «HEWCMPABHOCTEW
HET».

[<ofe ]l o]l ) 2 == 2] e
] Efwfle]m]te L L e a I U

Puc. 1.29. OTobpakeHne HemcnpaBHOCTMW.

Mpn npocmoTpe cobbiTMA BHa4vane otobpaxaeTcs gata u Bpems cobbITUSA, N ero xapakrep.
MNpocMOTp Ha3BaHWA AremMeHTa YCTPOWCTBA, KOTOPbIA UHMLUMUpOBan cobbiTue, OCyLLeCcTBseTCs
NPOSIMCTbIBAHNEM TEKCTa KHOMKamun «1» n «|» (cm. Puc. 1.30).

[s]lofla]l NI ][] =]« [ e]la]l«]a]l JN]J[2][2]
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Puc. 1.30. NMpocMoTp Ha3BaHWS afieMeHTa YyCTPOMCTBa, MHULMMPOBAaBLLUErO HENCNPABHOCTb.

Tunbl HeucnpaBHOCTEN Y ONMCaHUE BbI3BABLUMX UX NPUYKH NpuBedeHbl B Tabnuue 1.27.
lNepexon OT OAHOro anemMeHTa CrMcKa K ApYromMy OCyLLEeCTBNAETCH HaXaTUsAMU KHOMOK ««—»
(paHHUe cobbIThsA) N «—» (No3gHne cobbiTus).
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Tabnuya 1.27. Tunbl HENCNPABHOCTEN.

Twn HeucnpaBHOCTH OnuncaHune NpuYymHbI
HEMCIP. BO[, O6pbIB BONOKOHHO-oNTMYeckoro kabenst BOL unu BO[L He
NOOKITHOYEH.
HEWCIIP. NAMATA HencnpaBHOCTb 3HEProHe3aBUCUMOW NaMATH.

Brnok yctponcTsa, 3anncaHHbIn B hann KoHdurypaumm, He
oTBeyYaeT Ha 3anpocbkl bYI1 nnm oTCcyTCTBYET B YCTPOUCTBE.
Tun 6noka ycTponcTBa He COOTBETCTBYET YKa3aHHOMY TUMy B
dranne KoHdUrypawmu.

O6Hapy»xeH 6nok yCTponCTBa He yka3aHHbIN B harine

ENIOK HE HAMIEH

HEBEPHbIV TUM

NULWHWA BNOK

KOHQoUrypaumn.
Bnok ycTtporicTBa He npucnan nepmoanyeckoro cryxebHoro
YTEPAHA CBA3b C coobuleHnsa Bcnencrteme cbos, nponagaHnsa HanpsKeHus
NUTaHNA NN paspbiBa NIMHUN CBA3MN.
NMATAHVE ONCKP. BXOOOB HeT HanpsbkeHns NnUTaHnst AUCKPETHbLIX BXOO0B

1.5.3.14 C6poc ycTponcTBa

IMyHKT meHto «COpoc ycTponcTBay npegHasHadeH ansi nepeBoga yCTPOMCTBa B HOpMarbHbI
pexum paboTbl nocne cpabaTtbiBaHMA YCTPONCTBA, NPOBEAEHUA PEMOHTHbBIX PaboT UNn NpoBEPKM
paboTocnocobHOCTL.

Mpn ncnonb3oBaHWM AAaHHOMO MyHKTa MeH ByayT npousseneHbl crnegyowmne AencTBums:

- BYI BblgacT komaHnay nepesanycka BcemM 6rokam yCTpONCTBa;

- ByayT cOpoLueHbl B UICXOAHOE COCTOsIHME BCe curHanbl 3anpetos AlNB 1 ABP;

- 6yayT cbpolleHbl B ucxogHoe coctosiHme perne «HeucnpaBHocTb» u «CpabaTbiBaHue;

- Oymyr noraweHbl cBeTOAMOAbl OMEPaATUBHOINO KOHTpomns  «HeucnpaBHOCTb» U
«CpabaTbiBaHue;

- XXypHarnbl HencnpasHocTen u cpabatbiBaHun ByayT cOpolleHbl (MHpopMaLmMsa 13 XXypHanoB
npv 3TOM He CTupaeTcs).

1.5.3.15 MyHKT MeH0 «COpPOC COCTOSAHUA»

MyHKT MeHo «CBpOC COCTOAHMA» NpeaHa3HayYeH Ang nepeeofa yCTPOMCTBA B HOPMaribHbIN
pexum paboTbl nocne cpabaTbiBaHUs yCTPOUCTBa, 6€3 NpoBepKM KOHUrypaumm cuctembl nepen
BbIXOAOM B pabounin pexuMm. [aHHbIi NyHKT MEHI NpMMEHMM B Cnydasix, Korga Tpebyetcs
nepeBecTn YCTPOMCTBO B HOPMAasibHbIA PEXUM, MPU TOM, YTO HUKAKMX U3MEHEHMN B COCTaBe
YCTaHOBIEHHbIX B/IOKOB He ObISO.

Mpn ncnonb3oBaHWM AaHHOIO NyHKTa MEHI0 ByayT npousBeneHbl cnegyowmne AencTBums:

- BYI1 BblgacT komaHgy nepesanycka Bcem Gri0kaM yCTPOWCTBA;

- ByayT cOpoLLeHbl B UICXOAHOE COCTOsIHME Bce curHanbl 3anpetos AlB 1 ABP;

- 6yayT cbpolleHbl B ucxogHoe coctosiHne perne «HeucnpaBHocTb» u «CpabaTbiBaHue;

- ByayT noralleHbl CBETOANOAbI ONepaTUBHOMO KOHTPOMS «HencnpaBHOCTb» U
«CpabaTbiBaHue».

1.5.3.16 MNMyHKTbI MeHIO «[JaHHble cucTemMbi» U «[JaHHble 6noKa»

MyHKTbI MeHo «[JaHHble cnctembl» 1 «[daHHble 6Grnoka» npeaHasHavYeHbl A5 3annUcu aHHbIX
anroputma paboTbl B NaMsaTb Npoynx 6rnokoB yCcTponcTBa. [aHHble NYyHKTbl MEHIO NPUMEHUMbI B
cnyyasix U3MeHeHus anroputma paboTbl YCTPOMCTBA A5 3anUCK akTyanbHbIX JAaHHbIX anroputMma
YCTPOWCTBA, a Takke B Cryvae 3aMeHbl OTAeSbHbIX BITOKOB yCTpOMCTBA.

MMyHKT MeHio «[JaHHble CUCTEMbI» MPOM3BOAUT 3anNUCb OaHHbIX BO BCe OMOKM YCTPOWCTBA B
aBTOMATMYECKOM pEeXMMe, a MyHKT MeH «[aHHble ©Onoka» npou3BOAUT 3anuCb OaHHbIX
anroputma paboTbl B yKasaHHbIN nonb3oBaternieM 6nok. MNepen 3anucblo Ha mHAukatop Oyaer,
Bbl4aHO npefynpexaeHne o CTupaHum namatu B 6nokax. [Ana npogormkeHnst 3anmcm Heob6xoaumo
HaxkaTb KHOMKy «BBoa», Ans OTMeHbI AeNCTBUSA - KHOMKY «CHpocy.
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PekomeHayembii NOpSAOK 4ENCTBUA ANdA 3annucu anroputma paboTbl:
1) Bkntountb BYT1 1 goxaaTbCa BbIXO4a B aKTUBHbLIA PEXUM
2) 3arpyauTb gaHHble anroputma c K
3) CbpocuTb yCTPOMCTBO, BbiGpaB NyHKT MeH0 « COpocC ycTponcTeay.
4) BbITU B @KTUBHbIN PEXUM.
5) BbibpaB nyHKT MeHI0 «[JaHHble cMCTeMbI» 3arpy3vTb AaHHblE anropuTMa.
6) C6pocuTb yCTPONCTBO, Bbl6paB NyHKT MeHo «CBpoc ycTponcTea.
Mpn oOTCyTCTBMM  OaHHbIX anropuTma BbiBoauTcs coobuweHne «KOHOUTYPALNA HE
SAIPYXEHA».

1.5.3.17. MyHKT MeHIO «YTeHne cuctembi»

KOHUrypaumm n anroputme paboTbl ycTpoilcTBa OyayT noTepsiHbl. [aHHbIA MyHKT

f} BHUMAHMUE: Mpn MCNONb30BaHUM [OAHHOTO MYHKTA MEHI0 [daHHble O
npeAHasHavYeH UCKNIYUTENbHO AN CEPBUCHbIX paboT Ha 3aBOAe-MU3roToBUTENE.

[aHHbIn pasgen crnyxuT Ang onpeferneHns Tekywero coctaBa YCTPOWCTBa, NOCPEACTBOM
onpoca Noakno4veHHbIX kK BYT1 npounx 6nokoB yCcTponcTBa.

B amanore AaHHOroO NyHKTa MEH MOXHO BbIMOMHUTL OENCTBUE HaxaTuem KHoMku «Beog»
UNU BbINTU W3 MyHKTA MEHK HaxaTuem KHonkn «C6pocy». [Mpu Haxatum kHonmku «Bsogy,
nponsongeT cTupaHme cogepxumoro namatu BYI, onpoc OnokoB yCcTpowcTBa W 3anuchb,
MOJTYYEHHbIX OaHHbIX O cocTaBe ycTponcTBa B namsTb BYIl. CoxpaHeHue OaHHbIX anroputma
paboTbl He npoucxoauT. Nocne BbINOMHEHNS BCEX OnepaLymi OCyLLEeCTBASETCA nepexon Ha camMbli
BEPXHUN YPOBEHb MEHIO.

1.5.3.18. MNyHKT MmeHI0 «RS-485»

B naHHOM pasfgene onepaTtop MOXET, NOMEHATb HACTOWKKU, MHTepdenca RS-485, a Takke
ceTeBOM agpec ycTponcTtea B cetn MODBUS.

1.5.3.19 MNMyHKT MeHIO «CKOpOCTbY»

B gaHHOM nyHKTE MEHI0 onepaTtop MOXET YCTaHOBUTb CKOPOCTb OOMeHa AaHHbIMK Mo
nHtepgency RS-485 u3 psga: 4800 6ut/cek, 9600 6Gut/cek, 19200 6ut/cek, 38400 6uT/cek.
BHewHnin Bug, gnanora npegcrasned Ha Puc. 1.31.
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Puc. 1.31. BHeluHWIA BUA ananora Bblbopa ckopocTu obMeHa.

BbibpaHHas
CKOpOCTb

[ns yctaHoBkM Tpebyemon ckopocTn obmMeHa cnefyeT BbINOMHUTDL Crieaylowmne 4encTBIsS:

1) 3anTu B NYHKT MeHi0 « CKOPOCTbY;

2) Haxatumamm KHOMoK «1» 1 «|» BblbpaTb B cnnucke Tpebyemyto cCKOpoCcTb 0OMeHa (TeKyLLmM
Bbl6Op 0603HAYEH CUMBOSIOM «>»);

3) Haxatmem kHomkn «BBog» nogtBepauTb BblbOp 3HayeHud. B cnydyae oTkasa oT
N3MEHEHMA HAaCTPOMKKN HaxaTb KHOMKy «COpoc» Ang Bbixoda U3 Ananora JaHHOro NyHKTa MEHHO.
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1.5.3.20. NyHKT MeHto «lMaputeT»

B 0aHHOM NyHKTE MEeHI0 onepaTop MOXeT YCTaHOBUTb Hanuume/oTcyTcTBue bmuta YeTHOCTU B
nocbinkax gaHHbIX No nHTepdency RS-485, a Takke 3HayeHue aToro 6uta (YeT/HeyeT). BHewwHNiA
BUA Ananora npeacraeneH Ha Puc. 1.32.

RO 000000000000
FEMENOO000000000000

BbibpaHHoe
3HayeHve

Puc. 1.32. BHelwwHWI BUA gnanora yCTaHOBKM GMTa YEeTHOCTM.

[ns yctaHoBku Tpebyemoro 3HadeHus cneayeT BbINOMHUTL criegylolme eNCTBUS:

1) 3anTtn B NYHKT MeHto «[aputeTty;

2) HaxxaTnsiMm KHOMoK «1» 1 «|» BblIbpaTb B cnucke Tpebyemoe 3HaveHue (TeKyLwuin Bbibop
0603Ha4YeH CUMBOIIOM «>»);

3) Haxatmem kHonkm «BBog» noatBepauTb BbIBOp 3HadeHus. B cnyvae oTkasa oOT
N3MEHEHNs HaCTPOMKM HaxaTb KHOMNKY « COhpoc» Ans BbIXoAa U3 Ananora AaHHOro NyHKTa MEHH0.

1.5.3.21 MNMyHKT MeHO «CTon-But»

B faHHOM nNyHKTE MEHI0 onepaTop MOXET YCTaHOBUTb KONMMYECTBO CTOMOBbLIX 6UT (1 nnn 2) B
nocblfnkax AaHHbIX N0 nHTepgency RS-485. BHewHuin Bug gnanora npegcrasneH Ha Puc. 1.33.

HEEEEEEEEEEENENEEEEN
CEDOOOO0000000000000

.

=

Bbi6paHHoe
KONM4ecTBO
CTOMNOBbIX 6UTOB

Puc. 1.33. BHelwHMI BUA Ananora yCTaHOBKU KONIMYECTBA CTOMNOBbLIX BUT.

[ns yctaHoBkn Tpebyemoro 3HadeHus cneayeT BbINOMHMTL criegyolme OeNCTBUS:

1) 3anTtu B NyHKT MeHo «CTon-buty;

2) Haxatnsmum KHOMok «T» 1 «|» BblibpaTb B crnucke Tpebyemoe 3HavyeHue (TekyLimmn Bbibop
0603Ha4YeH CUMBOIIOM «>»);

3) Haxatvem kHoMkn «BBog» noarBepauTb BbIGOp 3HaveHus. B crnyyae oTkasa oT
N3MEHEHMS HAaCTPOMKKN HaxaTb KHOMKy «COpoc» Ang Bbixoda U3 Ananora JaHHOro NyHKTa MEHHO.

1.5.3.22 MNMyHKT MeHIO «Appec»

B p[OaHHOM nMyHKTEe MeEHI onepaTtop MOXeT YCTaHOBUTbL agpec YycTpoucTBa Ang
B3anmogencTemss no npotokony Modbus n3 pguanasoHa 1 - 247. BHewHun Buag guanora
npeactasneH Ha Puc. 1.34.

LI IC A TP IE]e]l M oleie]v]is] L[]
EREEERRN DR N

N

Puc. 1.34. BHelwwHWI BUA, gnanora yctaHoBku agpeca Modbus.

YcTaHaBnuBaembin
agpec

30 16.10.2017 1. OnucaHue n paboTa



PUTA.468249.004 P3 YcTtponctso gyrosou 3awmntel OBO-J () GDQD@@@

Mo ymonyaHuio, yctaHosneH agpec 001.

[ns yctaHoBku Tpebyemoro 3HadeHus cneayeT BbINOMHUTL criegyolmne 4encTBus:

1) 3anTtun B NyHKT MeH0 «Agpecy;

2) Haxatmamm KHOMOK «1» (yBenuyeHune) u «|» (yMeHbLUeHMe) yCcTaHOBUTb Tpebyemoe
3Ha4veHwue;

3) Haxatmem kHonmkn «BBog» nogTBepauTb Bblbop 3HayeHud. B cnyyae oTkasa oT
N3MEHeHMs HaCTPOMKKN HaxaTb KHOMKy «COpoc» Ang Bbixoda U3 Ananora JaHHOro NyHKTa MEHIHO.

1.5.3.23. MyHKT meHo «MapameTpbl 610KOB»

[aHHbIN pasgen cnyxuT Ans npocMoTpa M U3MeHeHus napameTpoB 6nokoB. KonnuyectBo
©roOKOB 3aBUCKT OT KOHpUrypauum cuctemel. Kaxxgpi Tmn 61okoB nmeeT cBon Habop napamMeTpoB.

MapameTpbl Bepcus All, Bepcnsa MO gocTynHbl TONBKO A5t YTEHUS.

PenaktnposaHue napametpoB «YPOB 1» - «YPOB 10» npousBoantcs cornacHo n.1.5.3.4.

PenaktnpoBaHue napametpa «KoHT no Tok» npoussoamtcst cornacHo n.1.5.3.6.

PepaktupoBaHue napametpa «BO[ Bkn/Beikn» nponssoguTtca cornacHo n.1.5.3.5.

[na pegaktMpoBaHnsa ocTanbHbIX NapamMeTpoB NpeaycMoTpeH Tunoson ananor, Puc. 1.35.

/e
OO P EMEFEREE
ERERRRNDEBCRCENEREEE

o

Puc. 1.35. PegaktnposaHue napameTpoB 6/0KoB.

3HaueHne
napametpa

BBoA4 pefakTMpoBaHUsi 3HAYEHWS1 NapaMeTPOB MPOU3BOAMTCS C MOMOLLBI KHOMOK «71», «|»,
«—» N «—». KHOMKaMn ««», «—» BblOMpaeTcs peaakTMpyeMmblii CUMBOJ, KHOMKM «1», «|»
cnyxaTt Ans UBMeHeHusi 3HaYeHust cumBona. [ns coxpaHeHusi BBEAEeHHOro 3Ha4YeHUst HeobXxoanMo
HaxxaTb KHOMKy «BBoa», nocne Bblbopa HY)XHOro 3HauYeHWst HacTpolku. [ns Bbixoga M3 guanora
6e3 coxpaHeHUsi HOBOrO 3HAYEHWS1 HACTPOWMKM HY>KHO HaxkaTb KHOMKy «CBpocy.

Mpv nonbITke BBOAA Yncna Gonbluero, YemM mMakcumanbHoe 3HavyeHve GyaeT aBToMaTUYecku
N3MEHEHO Ha MakchMarnbHOe 3HavyeHue.

1.5.4. NMpotokon MODBUS

YCTpONCTBO NogaepxkmBaeT cneayrowme yHKUUN:

- Read Holding Registers (0x03);

- Diagnostics (0x08) (Tonbko cybdyHkumsa Return Query Data (0x00));
- Write Multiple registers (0x10);

- Read File Record (0x14).

BHUMAHUE: KonunuectBo 6anT B kagpe 3anpoca wnM OTBETA HE [LOSDKHO
npesbiwaTts 31.
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1.5.4.1. Pernctpbl ycTpoucTBa

KapTta peructpoB npuBegeHa B Tabnuue 1.31. Pernctpbl HymepytoTtcs ¢ Hyna (40001 = O,
40002 = 1 n 1.4.). Janee ncnonb3yeTcs TONbKO LecTHaALaTepUYHOE UCUMCTIEHNE.

Tabnuya 1.31. Pernctpbl Modbus.

Anpec peructpa HasHa4deHune Twun gocTyna
0x0000-0x006F | KoHpurypaumnoHHble pernctpbl cety CAN. TonbKo JyteHue
0x0070 PerncTp KoHTpons no TOKy. YTteHune/3anucb
0x0071 Peseps HeTt goctyna
0x0072 Uucno 3anucen cpabartbiBaHuW nocne  nocnegHen | Tonbko YTeHue
nepesarpysku.
0x0073 Peseps HeTt goctyna
0x0074 Unucno 3anucen HeucnpaBHOCTEN nocre nocrnegHen | ToNbKo YTeHue
nepesarpysku.
0x0075 PesepB HeT goctyna
0x0076 Yuncno 3anucen B XXypHarne cpabaTtbiBaHWN. Tonbko YTeHMEe
0x0077 PesepB HeTt goctyna
0x0078 Yncno 3annucemn B XXypHasne HEUCNpPaBHOCTEMN. Tonbko YTeHME
0x0079 Peseps HeT poctyna
0x007A Pernctp Hannunsa HemcnpaBHOCTM M cpabaTbiBaHns BOL. TonbKko 4yteHue
0x007B-0x007F | Peseps HeTt goctyna
0x0080 Bepcusi nporpaMmHoro obecneyeHus. Tonbko YTeHME
0x0073 PesepB HeT poctyna
0x0084 Bepcusa annapatHon peanusaumu. TonbkO 4TeHUE
0x0085-0x009F | Peseps HeT goctyna
0x0100-0x00DE | Perncrpbl COCTOsIHUSI BXOAOB/BbIXOAOB. Tonbko YTeHue
0x8000-0x8002 | Yachl. YTteHne/3anucb
0x8003-0x800F | Peseps Het poctyna
0x8010-0x8019 | Ycraskn YPOB. YTteHune/3anucb
0x8019-0xFFFF | Peseps Het goctyna

1.5.4.2. KoHdpurypaumoHHbie peructpbl cetu CAN

KoHdurypaumoHHble pernctpbl cetn CAN cogepxaT nHdopmanmio o Tune 6noka yctponcTaa
N ero coctodHun. [aHHble B pernctpax pacrnorfiokeHbl B COOTBETCTBMM C agpecamu 6nokos
yctponctea B cetn CAN. T.e. gaHHble permctpa 0x0000 cooTBeTCTBYIOT AaHHbIM Brioka ¢ agpecom
0x001, gaHHble pernctpa 0x0001 — gaHHbIM 6noka ¢ agpecom 0x002 n 1.4.

B ctapwem 6ante pernctpa 3anucaH Tvn 6roka, B Mnaglwem - Tekyllee cocToaHne brnoka.
Kogbl TMna n coctosiHnst 6noka npmeegeHsl B Tabnumuyax 1.32 n 1.33, COOTBETCTBEHHO.
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Ta6bnuya 1.32. Kogbl Ans pasnuyHbIX TUNOB GIIOKOB YCTPOUCTB.

Twn 6noka Twun ycTponcTea Kog
BAOCT-1 OoBOA-N 0x01
BOCT-2 OoBOA-N 0x02
BOCT-3 OoBOA-N 0x03
BOCT-4 OoBOA-N 0x04
BOBbix-1 OoBOA-N 0x05
BOBbIx-2 OoBOA-N 0x06
BOBbIx-3 OoBOA-N 0x07
BOBbix-4 OoBOA-N 0x08
B[BbIx-5 OoBOIO-N 0x09
BOBx-1 OoBOA-N O0x0A
BOBx-2 OBOA-N 0x0B

BYT - 0x0D

BOCT (4 BOA) oBOa-Ma 0x12
BOCT (3 BOA) oBoa-Ma 0x13
BOCT (2 BOA) OBOO-MA 0x14
BAOCT (1 BOA) OBOA-MA 0x15
BOBx OBOA-MA 0x16

BBbIx (6 pene) oBOO-MO 0x17
BOBbIx (14 pene) oBoa-Ma 0x18
Bb[Bbix (20 pene) OoBOA-M[ 0x19
BupTyanbHoe yCTpONCTBO - 0x1B

Ta6bnuya 1.33. Popmat banTa COCTOSIHUS BIOKa U ero BO3MOXHbIE 3HAYEHUS.

Homep 6uta HasHauyeHune 3Ha4yeHne
But 0 CocTtosiHue b6noka 0 — BKoYeHo, 1 — BbIKJTIOYEHO
But 1 CoctosHue Bxoga/Bbixoga 1 | O — BkItoYeH, 1 — BbIKITHOYEH
but 2 CoctosHue Bxopa/Bbixoga 2 | 0 — BkOYeH, 1 — BbIKITHOYEH
EuT 3 CocTtosHue npu O—Hopma, 1-HensBeCcTHOE YCTPONCTBO MUMn He
nHuumanusauum BYT1 Obino oTBeTa OT 6roka, npu MHUUManusauumn YT
but 4 Hannyne HeucnpaBHOCTU 0 —HeT HeucnpaBHOCTK, 1 — eCTb HENCTMPABHOCTb
but 5 CoctosHue Bxopa/Bbixoga 3 | 0 — BkOYEH, 1 — BbIKITHOYEH
but 6 CoctosHue Bxopa/Bbixoga 4 | 0 — BkoYeH, 1 — BbIKITHOYEH
but 7 PesepB PesepB

1.5.4.3. Peructpbl COCTOSIHUA BXOAOB/BbIXOA0B

B perncrtpbl COCTOSHUSA BXOAOB/BbIXOAOB MAET HeNpepbiBHOE OTobpaxeHue TeKyLiero
COCTOSIHMS, BXOAOB/BbIXO4OB 6riokoB  ycTponctBa. B crapwem ©Gante cocTtodHne 1-ro
BxoAda/Bbixoga, B Mnagwem - 2-ro. Ecnv 3HadeHve paBHO 1, TO BKMOYEH wnu cpabotan (B
3aBMCUMOCTU OT ycTponcTea), 0-BbIKOYEH UK HET cpabaTbiBaHMS.

1.5.4.4. Pernctp KOHTpoOnsi No TOKY

Pernctp KOHTpons Toka MNOKa3biBaeT TeKyllee COCTOsiHME KOHTpons no Toky. Ecnm B
PEerncTpe KOHTPONs TOKa 3anncaHa eanHULAa - KOHTPOSb MO TOKY BKIMKOYEH, €CIN HOSb — BbIKITHOYEH.
Mpwn 3anncy eanHULbl KOHTPOSb MO TOKY BKIKOYAETCS, NPU Hyre — BbIKMOYaeTCs.

Ona 3anuck ucnonb3yetcsa dyHkuna Write Multiple registers (0x10), ansa 4yTteHusa yHKUuN
Read Holding Registers (0x03). MNMocne 3anucu, BYI no cetn CAN nepegact kOmMaHgy Ha CMeHy
napameTpa BceM 6rokam, rge AaHHbIM napameTp ucnonb3yetcs. [na nonyyeHns nHdopmaumm o
HEeNCNpaBHOCTAX BO BpeMs YCTAHOBKM MNapameTpa MCMonb3ylTca - peructp Hanuuus
HencnpaBHOCTN U cpabaTbiBaHUA, a Tak xe 6anTbl COCTOSAHUSA 6NOKOB B KOH(UIypaunOHHbIX
peructpax CAN.
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1.5.4.5. Pernctp Hanuums HeMcnpaBHOCTU U cpabaTbiBaHUA

B mnagwem 6ante permctpa HEMCNPaBHOCTM 3aKOANPOBaHbI crieaytolme cobbiTus:
Bbut 0 — He ucnonbayeTcy;

but 1 — owwnbka nHankatopa (0 — Hopma, 1 — owmnbka);

Bbut 2 — HeucnpaBHOCTb YacoB peanbHoro BpemeHu (0 — Hopma, 1 —HeMcnpaBHOCTL);
but 3 — nepeyctaHoBka YacoB peanbHoro sBpeMmeHun (0 — HeT, 1 — nepeycTaHoBKa);
but 4 — He ucnonbayeTcs;

but 5 — He ucnonbayeTcs;

Bbut 6 — Hanuuune HemcnpaBHOCTb YCTPOUCTB (0 — HOpMa, eCTb HEUCMPABHOCTL);
Bbutbl 7 — cpabatbiBaHne BOL(0 — cpaboTtan, 1 — He cpaboTan).

1.5.4.6. Perncrtpbl yacoB

C nomMoLLbl0 PerMcTpoB YacoB, MOXHO YnTaTb 1 MeHATb Bpems (Tabnuua 1.34) . [aHHble B
perncTpax XxpaHaTca B AecATUYHOM cbopmare.
M3meHeHne BpemMeHU Npons3BoanTCs ¢ noMmollblo dyHkumm  Write Multiple registers (0x10).

Ta6bnuuya 1.34. ®opmat pernctpoB 4acos.

Bbant pernctpa 3HaveHne
0x8000H CekyHabl
0x8000L MuHyTBI
0x8001H Yac
0x8001L JeHb
0x8002H Mecsy
0x8002L lon

1.5.4.7. Pernctpbl YPOB

YctaBku YPOB pacnonoxeHbl B pernctpax 0x8010-0x8019 1 AOCTYMHbI Kak Ha 3anucb, Tak U
Ha YTeHue.

Ona 3anucu ucnonb3yetca dyHkuna Write Multiple registers (0x10), ana vyteHusa yHKUuNA
Read Holding Registers (0x03). MNMocne 3anucu, BYI no cetn CAN nepegact kKOMaHAy Ha CMeHy
napameTpoB BceM Brokam, rae AaHHble napaMeTpbl MCnonb3ytoTcd. [Ans nonyvyeHns nHgpopmauum
O HEUCNPaBHOCTAX BO BpPeMs YCTAHOBKM MapaMeTpoB WCMOMb3YTCA - PEeructp  Hanmuuus
HeuncnpasHOCTN N cpabaTbiBaHUA, a Tak Xe 6anTbl COCTOAHUSA 6NOKOB B KOH(UIypauMOHHbIX
permnctpax CAN.

Tabnuya 1.35. Pernctpbl yctaBok YPOB.

Pernctp YPOB
0x8010 YPOB1
0x8011 YPOB2
0x8012 YPOB3
0x8013 YPOB4
0x8014 YPOB5
0x8015 YPOB6
0x8016 YPOB7
0x8017 YPOBS
0x8018 YPOB9
0x8019 YPOB10

1.5.4.8. XypHanbl «HeuncnpaBHocTb» U «CpabaTbiBaHue»

NHudopmaunsa o cpabaTbiBaHUM M HEMCMPABHOCTSAX MOXHO cuYMTaTb, UCMOMb3ys OYHKUUIO
20(0x14), Homep darna cpabaTbiBaHui -1, HemcnpasHocTen-0. OBLee YMcno HencnpaBHoOCTEN K
cpabaTbiBaHMIN MOXHO cumTaTtb U3 pernctpoe 0x76 un 0x78. OnuHHa 3anmcu cpabartbiBaHun 12
6anT, onNMHHa 3anucu HeucnpasHocTen 18 GanT. PopmaT 3anucy ansa XypHana HeucnpaBHOCTEWN
npegcrtaeneH B Tabnuvue 1.36, ans xxypHana cpabatbiBaHun B Tabnuue 1.37. O6bem XypHana
HeucnpaBHocTen-500 3anncen, cpabatbiBaHun-1520 3anucen.
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Uepes peructpbl 0x72 n 0x74 MOXHO cumMTaTb YWUCMO 3anucen HeucrnpaBHOCTEN W
cpabaTbiBaHU nocne nocnegHero cbpoca unu BKMOYEHUs1 YCTPOMCTBA.

Tabsuya 1.36. dopmat 3anucu xypHarna HeMcnpaBHOCTEN.
Paamep B banTtax OnuncaHune
Anpec B cet CAN
Peseps
Koa HencnpaBHOCTU
[aHHble
MunnucekyHapl
CekyHabl
MWHyTBI
Yacebl
[eHb
Mecsu,
log

RlRRrRRRIN o[NP -

Tabnuya 1.37. dopmart 3anucu xxypHana cpabartbiBaHuUs.
Pa3mep B 6anTtax Onuncanne
Apnpec B cetn CAN
Kog HencnpaBHOCTU
Twun curHana (Bxo4 nnu Bblxoq)
CocTtosiHne curHana
MwunnucekyHabl
CekyHabl
MuHyTBI
Yachbl
[eHb
Mecsuy,
Moo

RIRRIRIRIRINR|R|R|~

1.5.4.9. Pernctpbl napameTpoB G110KOB

Pernctpbl napameTpoB 60KOB criykaTt Ans nonydeHns nHgpopmaumm o napametpax 0rokos,
a Takke Ans MU3MEeHEeHWNs1 3Ha4YeHUs napamMmeTpoB.

[ns paGoTbl ¢ NnapameTpammM 6GnOKOB Heobxoammo B cTapwun 6ant pernctpa 0x1010 (cwm.
Tabnwuuy 1.38) 3anucaTb agpec 6noka B CAN ceTu, B Mnagwmin Homep napameTpa.

Ecnu B 3anpoce npucyTCcTBYeT TONbKO agpec 65oka n Homep napameTpa, a pasmep OaHHbIX
paBseH 1, To BYT1 BocnpnHMMaeT, 3anpoc Kak YTeHne napameTpa.

Mpn n3amMeHeHMn 3Ha4YeHUsa napameTpa, B 3anpoce HeobXoAMMO:

1) B pernctp 0x1010 0x1010 (cm. Tabnuuy 1.38) 3anucatb agpec 6noka B CAN ceTu, B

MMagwmin Homep napameTpa;
2) B peructp 0x1011 3anucaTb HOrMb;
3) B pernctpbl, HaunHas ¢ 0x1012, 3anucaTb HOBOE 3Ha4YEeHME NapameTpoB.

PekomeHOyeMbIn NOPAAOK AENCTBUI NPU YTEeHUM napameTpa:

1) ¢ nomowbo komaHgbl 0x10, B ctapwwun Gant pernctpa 0x1010 (cm. Tabnuuy 1.38)
3anucatb agpec 6noka B CAN ceTtn, B Mnafwuvim Homep napameTpa, ykasaB pasmep
3anpoca -oauH perucTp (gBa 6awnra);

2) ¢ nomoLubto koMmaHgpbl 0x03, cumTtaTh HadnHas ¢ permctpa 0x1010 8 pernctpos;

3) npoBepuTb B cTapwem bante pernctpa 0x1011H ko onepaumn - JormkeH ObiTb paBeH
0x04(MHaye AaHHble He 4OCTOBEPHbI UNK Bbin cOoM NpKU YTEHUN);

4) no mnagwemy 6anty permuctpa - 0x1011L, onpeaenuTb pasmep napameTpa;

5) cumtaTb 3Ha4veHus napameTpa u3 permctpoB 0x1012 - 0x1017.
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PekomeHOyeMbIn NOPAAOK AENCTBUI NPU  3anmncu HOBOTO 3HAYEeHUs napamMeTpa:
1) ¢ nomoLubto komaHabl 0x10:
a) B permctp 0x1010 0x1010 (cm. Tabnumuy 1.38) 3anucatb agpec 6noka B CAN ceTu, B
MnaaLwmnin HoMep napameTpa;
6) B pernctp 0x1011 3anncaTtb HoOnMb;
B) B pernctpbl, HaumHast ¢ 0x1012, 3anucatb HOBOE 3Ha4YE€HWE NapamMmeTpoB;
2) ¢ nomoLubto koMaHgpl 0x03, cumTaTb, HayMHas ¢ permctpa 0x1010, 2 pernctpa;
3) npoBepuTb B cTapwem 6ante permctpa 0x1011H kop onepauum - gomkeH ObiTb paBeH
0x02 (MHaye gaHHble He JOCTOBEPHbI UK ObIn cbon nNpw 3anucK).

Ta6bnuya 1.38. Pernctp napameTpoB 61oka.

Peructp 3HaveHne

0x1010H Apnpec bnoka

0x1010L Homep napameTtpa

0x1011H lMocnegHss onepauus

0x1011L Pasmep napameTtpa B 6antax
0x1012-0x1017 3HayeHue napameTpa

1.6 OnucaHue u paboma BBKH u bI1
1.6.1 Obwume cBegeHun

Bnok BbinpsiMnennsa n koHTpons Hanpsxenuna (BBKH) n 6nok nutanna (BIN) npegcraenstoT
cobon cuctemy nuTtaHms yctponctBa. BBKH npegHasHayeH ana nogknioveHus K o LUMHaMm
OonepaTuUBHOrO TOKa, BbINPSMMAEHUS HaNpPsXKeHUS LWWH OMepaTMBHOINO TOKa, KOHTPONs W
KOMMYTaUUN HanpsbkeHust nutanna 24 B oT 6noka nuTaHus K ocTanbHbiM 6nokam yctponcTtea. bl
OCYLLIECTBIISIET NpeobpasoBaHue BbinpssMieHHoro bBBKH HanpspkeHust WnH onepaTUBHONO ToKa B
NMOCTOSIHHOE HanpsbkeHne nuTaHus yctpouctBa 24 B. Tawkke Bl peanusyeT ranbBaHUYECKYH
pa3BA3Ky LUWMH ONepaTUBHOMO TOKa U Lenen NuTaHMsa yCTPpoMCTBa.

BHewHnin Bug BBKH npeactaeneH Ha Puc. 1.8.

1.6.2 Pa6ota BBKH u BIl

lMoaaHHoe Ha BxogHble krneMmmbl BBKH HanpspkeHne WnH onepaTMBHOMO TOKa BbINPAMASETCH
1 nogaetca Ha BxoaHble knemmbl BI1. C Bbixoga BI1 noctosiHHoe HanpsikeHne 24 B nopaetcs
obpatHo Ha BBKH. B BBKH, 4yepe3 kommyTaTtop, HanpshkeHue nuTaHusa nepepaetca 6Griokam
yctponctea. Kommytatop BBKH 3ambikaetca B crnydae, ecnu HanpskeHue Ha Bxoge (OT LUMH
onepaTMBHOro ToKa), coctaBnsaeT He MmeHee 85 B (nepemeHHoe) unu 110 B (noctosiHHOE).

Cxema nogkrnitoveHuss BBKH wn Bl npmBegeHa Ha Puc. 1.36. BBKH n Bl nokasaHbl
COeaVHEHHbIMWN.

bBKH
X2.2 |+220 Beix +220 B | X2.1 —=—" Mumanue om wux
X2.3 |-220 Bbix _220 B | X2, |—=— onepamuBozo moka
= X3.2 | -24 Bx +24 Boix | X4 —=—
—| X31 | +24 Bx 2% Bux | X4 2 MumaHue Bnokod YA3
bl
+
LA | L
R N

Puc. 1.36. Cxema noakntodeHus BBKH v Bl

42 16.10.2017 1. OnucaHue n paboTa



PUTA.468249.004 P3

YcTtponcteo ayroson 3awmutsel OBOL-J1 () GDQD@@@

1.7 OnucaHue pene ¢hopmMupoeaHusi cu2Hasla omcymcmeusi ornepamueHo20
moka

1.7.1 O6wme cBegeHun

Pene dopmnpoBaHusa curHana oTCyTCTBUSA ONepaTUBHOIO ToKa npeaHasHavYeHo And Bblgayun
B cxembl P3A nHdopmauumn o6 oTCyTCTBUM UM HAaNM4MK HanpsikeHus nutadns 24 B yctponcTea.

Pene dopmupoBaHusa curHana OTCYTCTBUSI OMEpaTMBHOINO TOKa npeacTaBnseT cobon
OCHOBaHue, ycTaHaBnmBaemoe Ha DIN-penky wwupuHon 35 mm (npodmne OMEGA), B KOoTOpoe
BcTaeneHo pene (cm. Puc. 1.10). KaTtywka pene nogknovaeTcs K BolBogamMm 6roka nutanmnsa «DC
OK» n «-». KoHTakTbl pene ucnonb3yotca Ana nogknoveHus kK cxemam P3A. Tpu aToM MoxeT
OblTb MCMOMb30BaH UMW HOPMAaNbHO 3aMKHYTbIA KOHTAKT pene (pas3MblkaeTcsl Mpu BKAKOYEHUU
Onoka nuTaHusl), UM HopMaribHO Pa30MKHYThINA KOHTAKT pere (3aMblkaeTcs NPy BKITHOYEHUN Brioka
nutaHus). Cxema NogknNoYeHns Npu NCNonb3oBaHMM HOPMaribHO 3aMKHYTOrO KOHTaKTa npueeaeHa
Ha Puc. 1.37, a cxema nogkntoYeHns Npuv MCNonb30BaHMM HOPMaribHO Pa3OMKHYTOrO KOHTaKTa
npueeaeHa Ha Puc. 1.38.

—— Pene ,L
BunpamagHHoe T | A ) 1 12
HaNpAXEHUE E::]—-? “COM” K cxemam P3A
numaHus om BBKH TI IT
| BL ] ]

Puc. 1.37. Cxema nogkntoyeHuns pene opMmMpoBaHUs curHana OTCyTCTBUS OnepaTmBHOIO Toka

npu ncnosb3oBaHNMM HOpMalribHO 3aMKHYTOIo KOHTakKTa

BN weoyLe OcHoBanue "ND"
— AT ] o +—L |
BLIHPHHIIEHHOE l
HaNpsiXeHue \ "COM" K cxemam P3A
numaHus om BBKH A2 ] | 1
| AL ] L

Puc. 1.38. Cxema nogknodeHust pene hopMmMpoBaHusi curHana oTCyTCTBUS onepaTUBHOMO
TOKa MpW UCNONb30BaHNM HOPMaribHO Pa30MKHYTOrO KOHTaKTa

2. Ucnonb30oBaHMe NO Ha3HaYeHuro

2.1 9kcnnyamayuoHHbIe o2paHUYvYeHUs

BHUMAHME: [lpn onepaumn CTbIKOBKW/PACCTLIKOBKA BWMKW, BO u3bexaHue
nospexageHun BO[, Bunky cnegyet aepxaTb TOMbKO 3a ee dnaHew,

Mpn npoBepeHun paboT nNO nNpoKMagke BOJIOKOHHO-onTMdeckoro kabensa BOL wn ero
aKcnnyataumm crieqyet yuuTbiBaTb, YTO MUHUMArbHO OONYCTUMbIN paguyc usrnba He meHee 15
MUITIMMETPOB.

Mpu noakntoyeHnn BOL k BOCT CTLIKOBKY BUIIKM M PO3ETKM crnegyeT Npou3BOAUTD,
HanpaBnNAs BWIIKY COOCHO pO3eTKe [0 «Len4ykay», conpoBoxaarowero cukcaumio Bunku. MMpu
pasmblkaHUW BUIKW ycunve B OOpaTHOM HanpasBneHuu cnegyeT npunaratb Takke COOCHO
KOHCTPYKLUMN KOHHekTopa. [pu onepaumm CTbIKOBKW/PACCTbIKOBKM BWUIKW, ANs NpeaoTBpalleHus
nospexaeHun BOL, Bunky crnegyeT AepxaTb TOMNbKo 3a ee dnaHey (Puc. 2.1).
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a) NpaBWIIbHO 0) HenpaBWNbHO
Puc. 2.1. Mogkntoyenne BO

2.2 [NTod2zomoeka k pabome
2.2.1 Mepbl 6e3onacHocTU

Mpn paboTe C ycTpoMCTBOM Heobxoammo cobnogatb obwme TpeboBaHWUS TEXHUKM
©e30nmacHOCTK, pacrnpoCTPaHSIOWMNECS Ha YCTPOWCTBA pEefevHON 3awuTbl M aBTOMATUKM
aHeprocucteM. K akcnnyataumym [onyckalTCa nuua, M3yuYMBLUME HACcTosSLlee PYKOBOACTBO MO
aKcnfyatauMm W npolweglne npoBepKy 3HaHWA TexHWKM 6e30onacHoOCTM M JKCnnyaTauum
3NEKTPOYCTaHOBOK SMNEKTPUYECKMX CTaHLMIN U NOACTaHLUN.

2.2.2 BHewHun ocmoTp

lMocne BCKPbITMS YMNaKOBKM U U3BReYeHMs ONOKOB U3 YNakoBOYHOW Tapbl cregyet
NPOM3BECTN BHELLUHM OCMOTP KOpNycoB GNOKOB ANS BbISBIEHUSA CKOMOB WM TpeluH. Bce 6noku
OOJDKHBI coepXXaTb MapKUPOBKY, COrMacHo onucaHuam B n.n. 7.1. CnegyeT Npou3BecTy NPOBEPKY
KOMMSIEKTHOCTM MNOCTaBMEHHOrO YCTponcTBa, ucnonbadys [Nacnopt PLUNIM.468249.004 MC. Mpwn
HannuMm npeTeH3un TpebyeTca COCTaBUTb aKT, KOTOPbIN BbICbIIAaeTCA B aapec NpOoM3BOAUTENS
nobbiM yaobHbIM cnocobom.

2.2.3 MoHTax ycTpoucTBa

Bnoku ycTponctea yctaHaBnmBaloTCs Ha 3apaHee nogrotoBneHHble DIN-penku (B KOMMINeKT
NMOCTaBKN He BXOASAT), pacrnofiokeHHble B perierHbIXx oTcekax sdeek. [pu yctaHoske DIN-peek
pekoMeHAyeTCs  BblAEpXMBaATb  3a30p Mexdy BepxHel rpaHblo  Kopnyca 6rnoka wu
BblLLEPACMNONOXEHHON NOBEPXHOCTLIO HE MeHee 50 MM, a HVXKHEW KpanHen TOYKM Kopryca 6rnoka u

He MeHee 70 Mm

Puc. 2.2. PekomeHgyemble paccTosiHMs OT 6rioka o 6nunsnexalimx NnoBepXHOCTEN

MoHTaX yCTpoOWCTBa COCTOMT M3 HECKONbKMX 3TanoB: MoHTax BO[, mMoHTax
coeavHUTENbHOro kabensi, MOHTaX OMOKOB YCTPOWCTBA, MOAKIMYEHME INEKTPUYEeCKUX uenen
cuctem P3 u lMA. Nopsiaok BbINONIHEHWST 3TanoB HE paccMaTpyMBaeTCsa AaHHbIM PyKoBOACTBOM.

Ha Puc. 2.3 npuBegeHo cxemaTuyHoe nsobpaxeHue yctaHoBkm 6noka Y/3.
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Kadens

1. bnox Y4 3.
2. BHewHue yenu.

3. @uxcamopsi E/ME TBUS NS 35 GY.

4. Pazvem MC 15/5-5T-3,81.

5. DIN pedxka.

6. Paszvem ME 22,5 TBUS 15/5-5T-3,81.
7. Pazvem IMC 1,5/5-5T-3,81.

*MprMeYdaHue: BbIBOAbI 3a3eMIeHNsi 3KpaHOB kabenen yCnoBHO He NoKasaHbl
Puc. 2.3. YcTtaHoBka 6noka Y3

MonTtax BYT1 nponssoantcsa cornacHo Puc. 2.4.

3aznywxa kopnyca.
Burm yunexdpuyeckud M2,5x25 (Din7985).
Wadda 2,5 (Din125).

BYrl.

lpoknadka.

Wadda zpobep 2,5 (Din127).

Tadka M2,5 (Din934).

NSO AN~

Puc. 2.4. YctaHoBka BYT1
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Mopsaok moHTaxka BO:

1) MNponoxutb ontudeckme kabenun BO[L B sadverike KPY B COOTBETCTBMM CO CBOLHOM
Tabnuuen GnokoB, npueegeHHon B [lacnopte OLUNIM.468249.004 C. MapkupoBka
HaHeceHa Ha kabenb BO[ B Buae 2-x (Mnu 3-X) XenTblX MapkepoB, OOUH U3 KOTOPbIX
pacnonoxeHo y HakoHeuyHuka BO[l, a apyron 6nuxe K ONTUYECKUM KOHHEKTopam (CM.
Puc. 1.9). Ha oboux konbuax ykasaH Homep BOJ[l B coctaBe ycTtponctBa. B cBogHom
Tabnuue 6nokos Homep BO[ 3anucaH B cnegytowem opmare:

BO[ <Homep BO/L> - <Homep no3suyuu nOOKIOYEHUS>.

2) 3akpenuTb nuH3bl BO[ B oTcekax a4enkun. Kpennenne BO[ ocyliectBnseTcs ¢ NOMOLbIO
BXOOALWMX B KOMMMEKT MOCTaBKM YrONbHUKOB, MNACTUKOBBLIX CTSXKEK W 3aknenok
(camopesoB). [abapuTHblE N YCTAHOBOYHbIE pa3Mepbl YronbHWKa NnpuBeaeHbl Ha Puc. 2.5.

ﬁ"
m )
. s = Jomb. B3
0 @
7+0 3 M 1
2 P "?"
" Pany B
13:0,3 an S
20 g3
i @3
m| ©
S
N
m
Ya S
2 3
m
10+0,3

Puc. 2.5. NabapuTHble 1 yCTAaHOBOYHbIE pa3mMepbl YrofibHUKa

B 3aBMCMMOCTU OT MeCTa yCTaHOBKN OATYMKOB MX KPernfeHne MOXHO OCYLLeCTBASATb ABYMS
cnocobamu (cm. Puc. 2.6.1 1 2.6.2):

- yctaHoBka BO[] ¢ BHelUHEN CTOPOHbI 3aLLMLLaEMOro 0TCeKa;

- yctaHoBka BO[l BHyTpu 3alumLLiaemMoro oTceka.
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YctaHoBka BOJl ¢ BHeLLHEN YctaHoBka BOJl BHYTpu oTceka
CTOPOHbI OTCEKA AYENKMN AYEUKN
]
Hpocsepnumb omeepcmue 7
Ouamempom 12 mm
a) / 1. Mpocsepnums omsepcmusi
Auamempom 2,5 mm
] ]
a)
(e
(Z’Z 2. C nomouwjbto msi2o8bix
/ 7w 3aKJierioK 3akpernumsb y20libHUK
L L]
?‘
4 3 BO/J
akpernumae C noMmouwbro
6) 1. Fpoceepsume omeepcmusi [ gnacmuxoeoa CmFI)KKtIu
Quamempom 2,5 mm
[
L]
]
(i
(2 2. C nomouwibro ms208bix 0)
4 3akKrierioK 3akperiumsb y20J/IbHUK
] ]
]
L]
B) 1]
Bakpenumb BO/L ¢ nomouwibro
171acCmuKo80oUl CMSIKKU
Puc. 2.6.1. YctaHoska BO[1 Puc. 2.6.2. YctaHoBka BO[1
C BHELLHEWN CTOPOHbI OTCEKa AY4EnKn BHYTPM OTCEKa S4ENKu

A BHUMAHME: Tlepen noakntoveHvem BOL k BOCT BHMMATENbHO O3HAKOMUTBLCA C
TpeboBaHaMM NyHKTa 2.1.

3) Mogkntounts BOL k BACT (ecnu BACT yxe ycTaHOBNEHbI) NPUOEPKMBASACH CreayroLen

nocnegoBaTenbHOCTU AENCTBUIA:

- NONb3ysiICb CBOAHOW Tabnuuewn 6nokos, NnpusegeHHon B MNacnopte ®LUNIM.468249.004 MC,
YTOUHUTL K kakomy 6rioky BACT pormkeH ObiTb NogkntodeH KOHKpeTHbIn BO[, a Takke yTOYHUTb
Homep no3uumn nogknodenna (1 unu 2). Hanpumep, 3annce BO[ 13-2 B cTpouke, OTHOCSLLENCS K
BOCT-2, roBoput o Tom, yto BOL 13 (BOL mapkupoBaH uncriom 13, 0603HAYEHHOM Ha KEenTbIX
Mapkepax) gomkeH 6biTb noakntoyeH k BACT-2 (mapkuposka BACT npuBegeHa Ha BEPXHEW rpaHu
©noka), No3nuunsa NoAKNIYEHNS - 2;
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- €Cnu nosuums nogknoveHna — 1, To oanH KoHHekTop BOL noakntovaeTcs K BbIXOAHON
ONTUYECKOW po3eTke nosuumu 1, a Apyron KO BXOOHOW ONTUYECKOW po3eTke nosuuuun 1, Puc. 2.7.
Mepea nogknoYeHnem onTUYECKNX KOHHEKTOPOB TPeByeTCHa CHATL 3aLMTHbIE KOMNMnaykuy;

- €Cnn No3nums nogknoveHns — 2, To oauH koHHektop BOL nogkntovaeTcsl K BbIXO4HOW
ONTUYECKOW PO3eTKe Mo3uLmMK 2, a ApYron KO BXOOHOW ONTUYECKOW po3eTke nosuuuun 2, Puc. 2.7.
Mepea nogknioYeHnem onTUYECKNX KOHHEKTOPOB TPeByeTCH CHATL 3aLMTHbIE KONMMayku.

OnTuyeckne poseTkn aAna
noakntodeHua BOI 1
Mo3nyma nogknodeHns 1

BxoaHble onTnveckne
PO3ETKN

BbixoaHble onTudeckue
PO3ETKUN

OnTuyeckne poseTkn Ans
noakntodeHuns BOL 2
Mo3nyma nogknoveHns 2

Puc. 2.7. Ha3zHa4yeHne ontudeckmx posetok BACT

B KoMNneKkT noctaBkM MOryT BKNOYaTLCA coeauHUTenbHble kabenu Tuna 1 v Tuna 2 (Tvna 3
unu Tuna 4) unu kabenb ¢ KOMNEKTOM pa3beMOB (B KOMMNEKTE MOHTaXHbIX Yyacten (KMY)).

CoeanHutenbHble kabenu Tun 1 ucnonb3yoTcs Ana coeguHeHns 6nokoB ycTponcTea (rpynn
O6nokoB) B cocegHux gqderkax. CoeguHuTtenbHble kabenu Tun 2 (Tuna 3 wnu Tuna 4)
ncnonbe3ayTca ans coeanHennsa YT ¢ octanbHbIMU GrioKamMm yCTPOMCTBA.

B cnyyae ecnv B KOMNMEKT NOCTaBKM BKOYEHbI coeanHuTenbHble kabenn Tuna 1 n Tuna 2
(Tvna 3 unu Tuna 4) NOpPSAOK MOHTaXa coeaMHUTENbHOro Kabens cnenyloLwmii:

1) MponoxuTb coegmMHUTENbHbIE Kabenu mexay syenkamu;

2) 3a3emMnuTb 3KpaHbl MPOIOXXEHHbIX COEANHUTENbHbBIX Kabenen, NCNonb3ys Knemmy;

3) MoaknounTb pasbeMbl COeaUHUTENbHbIX Kabenen K COOTBETCTBYHOLUM OTBETHbIM HYacTsaM
T-o6pa3Hbix pazbemos u BYTI.

B cnyyae ecnu B KOMMMEKT MOCTaBKM BKIKOYEH HepasgenaHHbin kabenb (byxrta), TO
pasgenka kabens M ycTaHOBKa pa3beMOB MNpoOM3BOAUTCA cunamu 3akasuuka. [lpy aTom
Heob6xoanMo 3apaHee onpeaenuTb:

- ANuHy kabens ans coeauMHeHnsa 6nokos ycTponcTsa (rpynn 610KoB) B COCEQHUX AYenKax;

- ANvHy kabensa ana coeguHeHnsa 6nokoB ycTponcTea (rpynnbl 6riokos) n BYTT;

Mopsgok nogrotoBkn kabens Tun 1 ons coeamHeHnsa 6nokoB ycTponcTtea (rpynn 61okos) B
CcoCefHMX A4yerKkax cneayoLmin:

1) PaspesaTtb kabenb Ha OTpe3kn NOAXOAALEN OfVHbI;

2) CHATb M30NAUMIO C KOHLLOB KaXXA0ro oTpeska;

3) PacnycTuTb 9KpaH C KaXX4oro KoHLa KaXXaoro oTpeska;

4) CobpaTb pacnyLieHHble NPOBOSIOKN 3KpaHa C O4HOroO KOHLa OTpe3ka B XKryT;

5) CoeanHUTb NOMYYMBLUMIACS XIyT C MEOHbIM MHOIOMPOBOSIOYHLIM MPOBOAOM C CEYEHUEM

He MeHee 1,5 MMm?;

6) Ha gpyrown koHel megHoro nposofa ofeTb n obxaTtb knemmy Tuna «O» ns KMY;

7) MosTopuTb N.N. 3-6 ANS BCeX KOHLOB OTPE3KOB kabens;

8) CHATb M30nAuuIo C NPOBOAOB OTpe3ka kabens;

9) HageTb n oGxaTb Ha 3a4yMLleHHble NpoBoAa kKabenbHble HaKoHEeYHMKM 13 KMY;

10) Ha oamH KoHeL noaroToBrneHHOro otpeska kabensa yctaHoBuTb pa3bem MC 1,5/5-ST-

3,81 n3 KM, a Ha gpyrou pasbem IMC 1,5/5-ST-3,81 u3 KMY cornacHo cxeme, Puc. 2.8;

11) MoeTopuTb N.N. 8-10 oNs1 BCex ocTanbHbIX OTPE3KOB kabensi.
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X1 X2
Koumakm| Llens 1 1 Llenb [KoHmakm
1 + 24 B — — + 24 B 1
2 |- 248 ﬁg %— "B | 2
3 CAN-L — — CAN-L 3
L | CANH —é ‘5*— CANH | &

5 |CAN-COM— ——CAN-COM| 5
X3 Xk
Konmakm| Llenb Llenb (KoHmakm
1 | Kopnyc —— \ L— Kopnyc | 1

1 - Kadenb “"6umas napa” MHo20npoBonoyHbIl 3KpaHUpoBaHHbIL
X1 - Pa3vem MC 1,5/5-ST-3,81
X2 - Pa3swem IMC 1,5/5-ST-3,81

X3, X& - Knemma mun “0" TRI-1.25-5
MpuMeyaHue:
1) dns uenu 1 npuMensmb 0dHy napy kadeas nos. 1. MpoBodHuku coed. napannensHo.
2) dns uenu 2 npumensms odHy napy kadend no3. 1. lpoBodHuku coed. napannensHo.

3) dn uenu 5 npuMensmb 08HY nupg kadens no3. 1. MpoBodHuku coed. napannensHo.
&) dnq uened 3,4 npuMensimb npoBodHuku u3 odHod napsi kadeas no3. 1

Puc. 2.8. Cxema anektpuyeckas npuHuunuanbHasa coegmMHuTenbHoro kabenst Tun 1

Mopsgok nogrotoBkn kabens Tun 2 ons coeguHeHnss 6okoB ycTponcTea (rpynn 6rokoB) m
BYI1 cnegytowmin:

1) MoaroToBKTL ABa OTpe3ka kabensa NnoaxoasLen AnuHbl;

2) CHATb M30MaUMI0 C KOHLOB KaXXgoro oTpeska;

3) PacnyctuTb aKpaH C KaXaoro KoHLa KaXKgoro oTpeska;

4) CobpaTb pacnyLieHHble NPOBOSIOKN 3KpaHa C OQHOrO KOHLa OTpeska B XKryT;

5) CoeanHUTb NOMYYMBLUMICS XIYT C MEOHbIM MHOTOMPOBOSIOYHBLIM MPOBOAOM C CEYEHUEM
He MeHee 1,5 MM?;

6) Ha gpyrown koHel megHoro npoBofa HageTb 1 obxatb knemmy Tuna «O» na KMY;

7) MNoeTopuTb N.N. 3-6 AN BCEX KOHLOB OTPE3KOB Kabens;

8) CHATb n30onsaumio ¢ NPOBOAOB OTPe3Ka kabens;

9) HageTb n obxaTb Ha 3a4ymLleHHble NpoBoAa kabenbHble HaKoHeYHMKM 13 KMY;

10) Ha oguH KOHeL, 04HOro M3 NoAroTOBIEHHbIX OTPE3KOB Kabensa yctaHoBUTL pasbem MC
1,5/5-ST-3,81 n3 KMY cornacHo cxeme Ha Puc. 2.9;

11) Ha oauH KoHeL, 0aHOro M3 MNOArOTOBMEHHbLIX OTPE3KOB kabensa yctaHoBUTbL pasbem IMC
1,5/5-ST-3,81 n3 KMY cornacHo cxeme Ha Puc. 2.9;

12) CgobogHble KOHUblI OTpe3koB cobuparotcsa Ha pasbeme TLPSW-200R-6P-GS 13 KMY
cornacHo cxeme Ha Puc. 2.9.
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X1 X2 X3
Konmakm| Llens > Lens |Kowmakm 1 Lens |Kowmakm
1 + 24 B A + 24 B 1 2—+2hB 1
2 - 24 B 1 - 24 B 2 3—-2LB 2
3 CAN-L AN CAN-L 3 —— C(AN-L 3
4 CAN-H oY CAN-H 4 15’— CAN-H 4
5  |CAN-COM—=J—CAN-COM| 5 —CAN-COM| 5
Xk J opnge [ 6 X6
Konmakm| Llenb Liens [KoHmakm
1 | Kopnyc L L—{ Kopnye | 1
X5
Kowmakm| Llenb

1 Kopnyc

1 - Kadenb "Bumas napa” MHozonpoBonouHbil 3kpaHupoBaHHbIl
X1 - Pa3vem IMC 1,5/5-ST-3,81

X2 - Pasvem TLPSW-200R-6P-GS

X3 - Pa3vem MC 15/5-ST-381

X4, X5, X6 - Knemma mun “0" TRI-1.25-5

MpuMeyaHue:
1) dna uenu 1 npuMensmb odHy napy kadens nos. 1. MpoBoduuku coed. napannensHo.
2) dns uenu 2 npuMensimb 0dHY napy kadens nos. 1. lpoBodHuku coed. napannenbHo.
3) 3ns uenu 5 npuMeHsmb 00Ky napy kadens no3. 1. MpoBodHuku coed. napannensHo.
L) dns yened B,E npuMexsmb npoBodHuku u3 odHoU napel kadens no3. 1
Puc. 2.9. Cxema anektpudeckas npyHUunuanbHas coeanHnTensHoro kabens Tun 2

Mopsgok nogrotoskn kabena Tun 3 (Tun 4) ana coeavHeHusa Gnoka ycTpowcTsBa (rpynn

6nokoB) n BYT1 cnegyowmn:

1) MoaroToBKTL OTPE30K kKabensa noaxoasLen AnvHbl;

2) CHATb M30M5UM0 C KOHLOB OTPE3Ka;

3) PacnycTuTb 3KpaH C KaXkaoro KoHLUa OTpeska;

4) CobpaTb pacnyLieHHble NPOBOSIOKN 3KpaHa C OQHOrO KOHLa OTpeska B XKryT;

5) CoeanHUTb NOMYYMBLUMIACS XIYT C MEOHbIM MHOTOMPOBOSIOYHbLIM MPOBOAOM C CEYEHUEM

He MeHee 1,5 MM?;

6) Ha gpyrown koHel megHoro nposoda HageTb 1 obxaTb knemmy Tuna «O» n3 KMY;

7) MNosTopuTb N.N. 3-6 A4Na Opyroro KoHLa oTpeska kabens;

8) CHATb M30nAuunIo ¢ NPOBOAOB OTpe3ka kabens;

9) HageTb n obxaTtb Ha 3a4MLleHHble NpoBoAa KabenbHble HakoOHEeYHUKM 13 KMY;

10) Ona kabena Tun 3 Ha OOWH KOHEL, NOLrOTOBIIEHHOrO OTpe3ka kKabens ycTaHOBUTH
pasbeMm IMC 1,5/5-ST-3,81, a Ha cBO6OAHBIN KOHEL, OTpe3ka kabensa yCTaHOBUTb pasbem
TLPSW-200R-6P-GS n3 KMY cornacHo cxeme Ha Puc. 2.10;

[Ona kabena Tun 4 Ha OOWH KOHEL NOLrOTOBIIEHHOrO OTpe3ka kKabens ycTaHOBUTH
pasbem MC 1,5/5-ST-3,81, a Ha cBOGOAHbIN KOHEL, OTpe3ka Kabensi yCTaHOBUTb pasbem
TLPSW-200R-6P-GS n3 KMY cornacHo cxeme Ha Puc. 2.11.
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X1 X2
Konmakm| Lenb | 1 LUenb |KoHmakm
1 + 24 B — — + 24 B 1
2 |- B4 2 B[ 2
3| CAN-L —2\ 13,_ CAN-L | 3
L CAN-H — ~— CAN-H 4
5 |[CAN-COM—> > ICAN-COM| 5

XL Kopnyc 6
Koumakm| Llens X3
1 | Kopnyc —— N1 Lenb  [KoHmakm
Kopnyc 1
X5
Llens |KoHmakm
Kopnyc 1

1 - Kadenb “Bumas napa” MHo20npoBono4HbIl 3kpaHupoBanH.IU
X1 - Paswem IMC 1,5/5-ST-3,81

X2 - Pa3veM TLPSW-200R-6P-GS

X3, X&, X5 - Knemma mun “0" TRI-1.25-5

MpumeyaHue:
1) 3n uenu 1 npumensmb odHy napy kadens no3. 1. MpoBodHuku coed. napannensHo.
2) dns uenu 2 npumeHsmb odHY napy kadeas no3. 1. lpoBodHuku coed. napannensHo.
3) dns uenu 5 npumensimb 0dHY napy kadens no3. 1. MpoBodHuku coed. napannenbHo.
L) dns uened 3,£ NPUMEHSMb npobo?uuxu u3 odHou napsl kadens nos. 1
Puc. 2.10. Cxema anekTpuyeckas NpuHUUnuanbHasa coegmHUTenbHoro kabens Tun 3

X1 X2
Konmakm| Llens 1 1 Lenb [Konmakm
Y e
3 | CAN-L 3 OANL | 3
L | CANH —é‘ ‘5*— CAN-H | &

5 |CAN-COM—= ~—CAN-COM| 5

XL Kopnyc 6
Konmakm| Llens X3
1 Kopnye —— 1 Llens |Koxmakm
Kopnyc 1
X5
Lens [KoHmakm
Kopnyc 1

1 - Kadenb "Bumas napa” MHozonpoBonoyHbil 3kpaHupoBaHHbIL
X1 - Pa3veM MC 15/5-ST-3,81
X2 - Pasbem TLPSW-200R-6P-GS
X3, X&, X5 - Knemva mun “0" TRI-1.25-5
MpuMeyaHue:

1) 3ns uenu 1 npuMesms odHy napy kadens no3. 1. MpoBodHuku coed. napannensHo.
2) 3nq uenu 2 npuMeHsmb 03HY napy kadens nos. 1. MpoBodHuku coed. napanenbHo.
3) dns uenu 5 HEUMEHﬂmb 00HY nupg kadens no3. 1. MpoBodHuku coed. napannensHo.
L) dnq uened 3,4 npumeHsms npoBodHuku us odHod napel kadens nos. 1

Puc. 2.11. Cxema anekTpuyeckas npuHUunuanbHasa coegmHuTenbHoro kabens Tun 4
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MNMopsigok moHTaxa 6nokos criegyrowwmm (cm. Puc. 2.3):

1) Ucnonb3ya ceogHyto Tabnuuy Macnopta PLUNIM.468249.004 MC, ycTaHOBUTL B s4erikax
Ha DIN-penkn T-obpasHble pasbembl ME 22,5TBUS 1,5/5-ST-3,81KMGY wmn3 KM4Y B
MecTax pa3meLleHnst 611okoB No YMcny BOKOB B KaXKA0W KOHKpeTHOW Avyenke. CoeauHnTb
T-obpa3sHble pasbeMbl pacnonoXeHHbIx Ha ogHor DIN-pelike GMnoOKoOB;

2) WNcnonb3yst ceogHyto Tabnuuy 6nokoe Macnopta ®LUNIM.468249.004 MNC wn ceBepsiicb €
MapKUPOBKOW, HaHeCeHHoOW Ha ©Onoku, yctaHoBuTb Gnoku yctponctea BACT, BOBbIX,
BOBx, blN, BBKH 1 POCOOT Ha T-obpa3sHble pa3beMbl B SHENKY;

3) YctaHoBuTb BYI1 Ha 3apaHee noarotoBneHHOe nocago4vHoe mecTto (cm. Puc. 2.4). Ons
KpenneHnsa Ncnonb3oBaTtb BUHTLI, ranku, wanbbl 1 NPy>XUHHbIE Wanbbl 13 KMY;

4) C nuueBor cTopoHbl BYTT ycTaHOBUTL 3arnyLwky Ha rHe3aa KpenneHus;

5) Coeguuutb BIN n BBKH cornacHo cxeme Ha Puc. 1.36;

6) MNogkntounTb anekTpudeckne uenn P3 n MNA k 6rokam yCcTponCTBa;

7) MNocne ycraHoBku 6NOKOB 1 NnogcoeanHeHns kabenen undpoBon CBA3N YCTAaHOBUTL Ha T-
o6pasHbii pasbem ME 22,5TBUS 1,5/5-ST-3,81KMGY kaxporo kpanHero 6noka (c
Hayana v KoHua NHUM uMdpPOBON CBA3M) TEPMUHUPYOLWME pe3ductopbl Tun 1 v Tun 2.
Ecnn kpanHum okasbiBaeTca ©6nok BYI1, TepMuHUpYyOWMIA pe3nctop ycTaHaBMBaeTCA
BbIBOA4AMU B Knemmbl 3 1 4 pasbema X2.

BHUMAHME: Pa6ota yctporictBa 6e3 yCTaHOBNEHHbIX TEPMUHUPYIOLLMX PE3NCTOPOB
Tun 1 1 Tun 2 He gonyckaeTcs.

2.2.4 Onpo6oBaHue ycTpoucTsa

NMPEOOOCTEPEXEHUE: Bo Bpemsi npoBepkn paboTocnocobHOCTU BbIXOAHLIE pene
® ycTponctea 6yayT cpabaTbiBaTh.

Mpn npoBepke paboTbl YCTPOMCTBA MOXHO WCMNOMb30BaTb BHELWHUN WCTOYHUK
(cboTOBCMLILLKY), UMUTUPYIOLLNA CBETOBOE W3NyYeHME OT arnekTpuyeckon ayrn. PoToBChbIWKa
JOMMKHa MMEeTb Beayllee YMCrio Ng = 14 m, 4yto obecneunBaeT cpabaTbiBaHWE YCTPOWCTBA Mpu

paccTosiHUM He MeHee 2 M mexay nMH3on BOM n poToBcnbIwKom (npu Ng = 18M 3TO paccTosiHue

npesbiwaeT 4,5 m).

1) NopaTb Ha AUCKPETHble BXOAbl YCTPOWCTBA HaMpshKeHWe OonepaTUBHONO TokKa Ans
nmutaumm cpabatbieaHna MT3 (3MH);

2) MNMopaTtb NUTaHWe yCTPONCTBa;

3) DoxpaTtbca nponagaHvsa Ha aucnnee BYT Hagnven «3anyck cuctembly;

4) Y6eauTbcs B OTCYTCTBUM HeucnpasHocTen (cm. n.1.5.3.13);

5) doToBCnbIWKON 0cBETUTL NMH3Y nepeoro BO/L (MakcMmanbHOe pacCcTosiHMe 3aBUCUT OT
BeayLero Ymucna oToBCMbILLIKM);

6) Ucnonbaya meHto BYI nposeputb cpabaTbiBaHne BO[ (cm. n.1.5.3);

7) Ncnonb3yss meHo BYI npoBepuTb coOTBETCTBME CcpabaTbiBaHMs BbIXOOHbLIX pene
anroputmy paboTbl yctponctBa (cm. [Macnopt OLWNM.468249.004 T1C) c yyeTom
cpaboTtasLwero BO n ceiMutupoBaHHbIX cpabatbiBaHuax MT3 (3MH);

8) lNepeBecTn YCTPOMCTBO B WCXOQHOE COCTOSIHAE WCMNOMb3ys MYHKT MeHi «CoBpoc
YCTPOUCTBaY;

9) MosTOpUTL NpoBepky no n.n.3-8 ansa scex BOL 1 ouckpeTHbIX BXOOO0B.
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2.2.5 PerynmpoBKa BbIXOAHOIro HanpsikeHMsa 6noka nutanusa bl

Tpe6yeTC;| npon3BeCTnN peryrimpoBKy BbIXOOHOIo Hanps>XeHud Onoka nuTaHus (6J'IOKOB

f} BHUMAHME: NMocne MoHTaxa OnOKOB YCTPOMCTBa M nogaye HanpsikeHus MUTaHus
nuTaHus).

[Mocne nogayn Hanps>KeHUs NMUTaHua pekoMeHZyeTCs MPOoM3BECTU PeryrimpoBKy BbIXOLHOIO
HanpshkeHus 6noka nutanna (bI1).

[nsa perynnpoBKn BbIXOOHOMO HanpsikeHms Heo6XxoanMo BbINOMHUTL Crieayowme 0encTBus:

1) YcTaHoBUTE Ha BONMbTMETpe (TecTepe) [OuanasoH UW3MepeHUs MepekpbiBatoLLmi
HanpspkeHune 28 B;

2) NamepuTb BbIXOOHOE HanpshkeHue;

3) B cnyyae ecnu 3HavyeHue HanpskeHus meHee 28 B, TO BbINOMHUTL N.4;

4) BpalleHveM BWHTa PeErynMpoBKN BbIXOOHOTO HanpsbkeHus Bl ycTaHOBUTL BbIXOOHOE
HanpsXeHne 6roka nutaHna 28 B.

3. TexHn4yeckoe obcnyxmBaHue

TexHu4veckoe obCcnyxnBaHne yCTponcTea BkNtovaeT B cebs:
1. MpoBepky Npu NEPBOM BKITHOYEHUN (Hanagky);
2. TeCToBbIN KOHTPOIb.

MpoBepka Npv NepBOM BKMOYEHMU BKNOYaeT B cebs:

1. Beopg yctasok YPOB (cm. n.1.5.3.4);

2. YcTaHoBKa 3HeproHesaBncuMMblx Yacos (cM. n.1.5.3.8) n gatsl (cm. n.1.5.3.9);
3. lNpoBepky paboTocnocobHOCTU.

TecToBbIN KOHTPONb (ONpoboBaHMEe) BKItOYaeT B cebs:

1. MNpoBepKy 1 NOACTPOWKY SHEPrOoHE3aBMCHMMbIX YAacOB M AaTbl;

2. KoHTponb nHauKaumm coctosaHua kaxxgoro 6noka (cm. n.n.1.2, 1.3, 1.4, 1.5);
3. MNpoBepky paboTocnocobHOCTW.

TecToBbIN KOHTPOMb (ONpoboBaHne) NpoM3BoaMTCS pa3 B TedeHne 12 mecsaues.
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4. XapaKkTepHble HeucCrnpaBHOCTU U MeTOAbl UX YCTPaHEeHUs

YcTponcTBo npencraenseT cobon CrnoXHoe msgenue, U PEMOHT OOSMKEH OCYLLECTBASATLCS
KBanuuuupoBaHHbIM1 crleynanmcTamm ¢ NoMOLLbLI0 crneuunanbHON OTNnagoyYHOW annapaTtypbl Ha
npeanpuaTUN-U3roToBUTENE.

Tak KaKk yCTPOMCTBO MMEET BMOYHYI0 KOHCTPYKLMIO, TO rapaHTUMHBIA UK NocrerapaHTUAHbIN
PEMOHT npou3BoanTcst 3ameHon 6nokos unu BO[L. PaspeluaeTcsa npov3BoanTb 3ameHy 6GriokoB
unn BOL Ha o6bekte o06CnyXvMBalWMM WM PEMOHTHbIM MEPCOHANOM C COXpaHeHuem
rapaHTUNHbIX 00A3aTENLCTB Ha YCTPOMUCTBO.

[uarHocTMka HeucrnpaBHOCTEM NPOM3BOAUTCA C MOMOLLbKD NyHKTa MeHwo  BYT
«HewucnpasHoctu» (cm. n.1.5.3.13) 1 ¢ NOMOLBIO MHAMKALUMK COCTOAHUS BnokoBs (cm. n.n.1.2, 1.3,

1.4, 1.5). XapakTepHble HENCNpPaBHOCTK NpuBeaeHbl B Tabnuue 4.1.

Tabnuya 4.1. XapakTepHble HeMCnpPaBHOCTU M METOAbI UX YCTPaAHEHUS

n/n HavnmeHoBaHne HencnpaBHOCTM BeposaTHas npuyvHa MeTop ycTpaHeHus
"oput cBeToamoa BYT «HencnpaBHOCTbY, B 1.BO[ He nogkntoyeH 1.MogkntounTs BOL
NyHKTE MeH0 «HeuncnpaBHOCTbY» OoTobpaxaeTcs N
TZH HeMCrpaBHOCTY P P 2.06peie kabens BOL, 2.MopgxntounTs gpyron BOL Ha mecTo
«HEMCIMP. BOO» HeuncnpaBHoro. Copocutb ycTponcTeo. B
cnyyae nponagaHus curHana
1 «HewncnpaBHOCTbY 3aMeHUTb Ha
ucnpasHbii BOO
3.HevicnpaBHOCTb 3NEKTPOHHON 3.MNoBTOPUTH BhILLEYKa3aHHbIE
cxembl BACT onepauuun. Ecnn HeucnpaeBHOCTb No-
npexHemy octaetcs, 3ameHutb BACT, k
KOTOPOMY NOAKIOYEH AaTHUK.
oput cBeToamoa BYT «HencnpaBHOCTbY, B
5 nyHKTE MeHto «HeuncnpaBHOCTb» oTobpaxaeTcs HencnpaBHOCTb 3NEKTPOHHON CXEMbI 3ameHnTb BNoK € yKa3aHHbIM TUNoM
TUM HEUCMPABHOCTU 6roka HEeNCnpaBHOCTMW Ha UCTPaBHbIW.
«HEWCIP. MAMATU»
loput ceeToamon BYI «HeucnpaeHocTbY, B 1.B namsaTb 6rioka He 3anucaH
3 NyHKTE MeH0 «HeuncnpaBHOCTbY» OTobpaxaeTcs anroput™ pabotbl Ob6paTtunTCcs B CEPBUCHYIO CIy0y
TUM HEUCMPABHOCTU 2 CBO AaHHBLIX B NAMSTY GHOKA npeanpusiTUS U3roToBUTENS
«HEBEPHAA K. CYMMA» ’ A
Foput cBeTtoguog BYI «HeucnpaBHOCTbY, B C6pocuTb yCTPOMCTBO, ecnm
4 nyHKTe MeHo «HeuncnpaBHOCTb» oTobpaxaeTcs . HencnpaBHOCTb OCTaeTcsl, To obpaTutcs
C6oW aaHHbIX B NaMaTn 6noka
TUM HEUCMPABHOCTU B CEPBWCHYIO CNy0y npeanpusitus
«OLUMBKA ATTTOPUTMA» na3rotosutens
1.MpoBepuTtb NnoakntoyeHne 6noka k T-
obpasHomMy pasbemy. [poBepuTb
npaBUNbLHOCTb NOAKMOYEHUs kabenen k
1.Bnok He NOAKMYEH K LUMHE T obpasHOMy pasbemy.
oput ceeTtoguog BYI1 «HeucnpaBHOCTbY, B A >h E))Becm);lpose p ym SIVIVIDOBK
nyHKTe MeHto «HeuncnpaBHoCTb» oTobpaxaeTcs 1P POBEPKY 11 PETYJIMPOBKY
5 BbIXOOHOrO HanpsbxkeHusi 6rioka nuTaHus
TUMN HEUCNPABHOCTU 5 COMacHo n.2.2.5
«BNOK HE HAMOEH» —
3.MoBTOPUTDL BbilLEYKa3aHHbIE
2.HeucnpaBHOCTb 3NEKTPOHHOMN onepaumun. Ecnu HencnpasHOCTL no-
cxeMbl 6roka NnpexxHeMy ocTaeTcs, 3aMeHUTb
HeuncrpasBHbI 6ok
Foput ceeTtoguog BYT1 «HeucnpaBHOCTbY, B o
K ycTpoiicTBy nogkntodeH 6rok, agpec
6 NyHKTE MeH0 «HeuncnpaBHOCTbLY» OTobpaxaeTcs .
1 TUM KOTOPOro, He COOTBETCTBYET 3amMeHnTb GrIoK Ha COOTBETCTBYOLLNIA
Tvn HencnpasHoCTH o AaHHbIM B dhavine koHdurypauum BYT1
«HEBEPHbIV TUM» yp
oput cBeTtoguog BYI «HeucnpaBHOCTbY, B .
K ycTpoiicTBy nogkntoyeH 6ok,
nyHKTE MeHo «HeuncnpaBHoCTb» oTobpaxaeTcs _ .
7 [AaHHble 0 KOTOPOM OTCYTCTBYIOT B OTKNIOYNUTL NULLIHKIA BOK OT yCTpoKCTBa
TUM HEUCMPABHOCTU 5 chaiine kordmrypawwm BYTT
«MLIHNA BIIOK» P
oput cBeTtoguog BYI «HeucnpaBHOCTbY, B 1.MoBpexaeHve kabens cBs3n 1.MpoBepuTb LENOCTHOCTL kabens
8 nyHKTE MeHo «HeuncnpaBHoCTb» oTobpaxaeTcs CBA3N
TUMN HeUCNpaBHOCTU 2.HevicnpaBHOCTb 3NEKTPOHHON 2 3aMEHIUTE HEUCNIDABHBI GHOK
«YTEPAHA CBA3b C» cxeMbl 6roka ' P
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5. CpoK cnyx6bl n xpaHeHUA

Cpok cny0bl YCTPOMCTBA COCTaBISIeT He MeHee 12 neT, B TOM 4YMClie CPOK XpaHEeHus1 B
3aBO/CKOW ynakoBke 2 roaa ¢ AaTbl U3roTOBEHMSI.

6. FapaHTUK nsroroButens

M3rotoBuTenb rapaHTupyeT COOTBETCTBME YCTpoucTBa pAyroson 3awutbl «OBOO-MO»
TpeboBaHMAM TEXHUYECKON AOKYMeHTauun B TeyeHne 60 mecsiueB CO AHA BBoAa YCTPOWCTBA B
akcnnyataumio, HoO He Gonee 66 MecaueB CO AHA €ro Bbinycka npu cobntogeHun npasun
aKcnnyaTaumm, XpaHeHUs 1 TPaHCNOPTUPOBAHUS, YCTAaHOBMEHHbIX HACTOALWLMM PYKOBOACTBOM.

7. CBepgeHUA o peknamaumax

Mpn oTkasax B paboTe ycCTpoucTBa B NEpUos AENCTBUSA rapaHTUMHLIX 00s13aTenbCTB
notpebutenem OOMKEH ObiTb COCTaBNEH COOTBETCTBYIOLUMA aKT M HanpaBfeH npeanpusiTuio-
N3roToBUTENIO MO agpecy:

190005, r. Cankr-lNetepbypr, Ha6. ObsogHoro kaHana, g. 118A, nut. J1, OOO HIM
«MPO3N», Ten./dakc (812) 331-50-33, 331-50-34.

8. MapkupoBkKa 1 ynakoBka

8.1 Mapkupoeka ycmpolicmea
8.1.1 MapkupoBka yctpouctea u BYTl

MapkupoBka n3genusa ocyLlecTBnseTcss TabnMykon, pacrnonoXeHHOW Ha 3aJHen KpblLKe
BYT1. Ha Tabnnuke ykasbiBaeTcs:

- TOBapHbIN 3HaK;

- obosHaueHune («OBOMO-I»);

- UCMOJSTHEHME MO HaNPSXKEHUIO ONepaTUBHOIO TOKa;

- 3aBO[CKOWN HOMep;

- baTy cbopku 3akasa (mecsu, roq).

MapknpoBka BYI1 ocywecTBnsieTca Tabnuykonr, pacrnonoXeHHOW Ha 3adHen Kpbilike BYT.
Ha Tabnudke ykasbiBaeTcs:

- 3HaK COOTBETCTBMA HauMOHanbHbIM CTaHgapTam W Ko oOpraHa, MpOBOAMBLLErNO

cepTuhmkaumio yCTpomcCTBa;
- o6o3HaueHune («BYT»);
- AaTy n3rotoeBneHus (mecsu, roa).

8.1.2 MapkupoBka BACT, b1Bx, BABbIx

Mapkuposka BOCT, BABx, BBbIx nponssBogutca Tabnuykon, pacnonoXeHHON Ha BEPXHEN
rpaHu kopnyca 6noka. Ha Tabnnyke ykasbiBaloTCAH:
- 3HaK COOTBETCTBMA HauMOHamnbHbIM CTaHgapTam W Ko oOpraHa, NpOBOAMBLLErNO
cepTumkaumio ycTpomucTBea;
- 06o3Ha4veHune Tnna 6noka («BACT», «BOBx» nnu «BABbIX»);
- baTy nsrotoeneHus (mecsu, rog).

8.1.3 Mapkuposka bBKH

Mapkuposka BBKH npoussogutca Tabnuykon, pacnonoXeHHON Ha BEepXHeW rpaHu Koprnyca
6noka. Ha Tabnuyke ykasbiBaroTCS:

- obo3Ha4veHme Tuna 6noka («bBKH»);

- baTy nsrotoeneHus (Mecsu, rog).

8.2 Ynakoeka u3sdenus

YnakoBka u3genusi UMeeT MapKkupoBKy, BbiNofiHeHHyt0 no FTOCT 14192-96 n cogepxaluyto
MaHUNYNALUNOHHBIE 3HAKWN.
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9. NMpaBuna xpaHeHNs U TPAHCNOPTUPOBAHUA

9.1 YCTpPOMCTBO AOMKHO XPaHUTLCS B YNakoBKe B CKMaACKMX MOMELLEHUAX B COOTBETCTBUN C
ycnosuamm 6 TOCT 15150-69 (c TemnepaTypHbIM gnanasoHom: MmuHyc 50°C + +65°C).

9.2 YcnoBusi TpPaHCMOPTMPOBAHMSA YCTPOMCTBA B YMNaKoOBKE MNPEAnpUATUS-U3roTOBUTENS
OOIDKHbI  COOTBETCTBOBaTL YcnoBuaM xpaHeHna 6 no [OCT 15150-69 (c TemnepaTypHbIM
AnanasoHom: MnHyc 60°C + +65°C ¢ yyeToM TpaHCNOpPTUPOBaHMS Ha camosneTax).

10. Peanu3auus
Peanw3au,vm YCTpOI7ICTBa 3aKa34hKam OCyllecCTBNAeTCA Nno 4orosopam U cHeTam.

11. YTunusauus

YCTPOWCTBO NOANEXNUT EMOHTaXY U YTUNU3aLMM NO OKOHYAHUM CpoKa CryXObl.

YCTPOWCTBO HEe COOEPXMUT [AparouleHHble MeTannbl, $SA0BUTble, pPaAMOaKTUBHbIE U
B3pbIBOOMNAaCHbIE BELLECTBA.

YCTPOMCTBO AEMOHTUPYOT U YTUNU3MPYIOT 6e3 NpUMeHeHMs1 cneuumarnbHbiX  Mep
6e3onacHoOCTH, cneunanbHbIX MHCTPYMEHTOB U NPUCNOCOGEHNIA.

50 16.10.2017 9. MpaBuna xpaHeHUsi 1 TPAaHCNOPTUPOBaHUSA
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12. JIncT uU3aMeHeHn n 4ONONHEeHUN

12. NINCT N3MEHEeHNI U AONONMHEHNN 16.10.2017 57
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13. CepTudukar cooTrBeTCTBUA

[H[ jeTc RUCRUMEBIBOR223

Cepus RU  Ne 0151384

" OPTAHTIO CEPTHOHMKAITUA OpraH no cepTudnkauum anektpoobopyaosaHus AHO "HayyHo-TexHUYeckuit
LIeHTP cepTudmKaLmm anekTpoobopyaosanns UCIM", Agpec: 197198 Cankr-Metepbypr, yn. b. Myuikapckas, 21,
dakrtudeckuii agpec: 197198 ,Cankr-lMeTtepbypr, yn. b. Mywkapckas, 21, TenedoH: (812) 2327352, 2305229, :
®akc: (812) 2327352, 2305229, E-mail: certis@list.ru, Atrectat per. Ne RA.RU.11ME83, 13.01.2015 BbiaaH
depnepanbHOn crnyKOoi No akkpeauTauuu.

“‘ | 3A51BI/ITEAI> OBwecTBO C OrpaHUYEHHON OTBETCTBEHHOCTLIO HayuHo-MpoussoacTeeHHoe MpegnpusaTtue «MPO3/»
Agpec: 190005, Poccus, ropog, CankT-IeTepOypr, HabepexHas O6BogHOro kaHana, aom 118A, nut. M1, =
PakTuyeckuit agpec: 190005, Poceus, ropon CankT-TMetepbypr, HabepexHas O6soaHoro kaHana, aom 118A, nut.J1

Or'PH: 1097847163908, TenedoH: +78123315033, dakc: +78123315034, E-mail: info@proel.spb.ru

“ MArOTOBUTEADL ©OOLWECTBO C OrpaHnIeHHO OTBETCTBEHHOCTbLIO Hawuo—ﬂpousso@crsennoe Mpeanpustue «MPO3J1»
Agpec: 190005, Poccus, ropog Cankr-lNetepbypr, HabepexHas OGBogHoOro kaHana, Aom 118A, nut. J1,
PakTuyeckuin agpec: 190005, Poceus, ropops Cankr-Metep6bypr, HabepexHas ObsBogHoro kaHana, aom 118A, nwrn
OrPH: 1097847163908, TenedoH: +78123315033, ®akc: +78123315034, E-mail: info@proel.spb.ru

MPOAYKIIA  YCTpOWCTBO Ayrosoii 3awmutel «OBOO-T»
TexHuueckue ycnosus PUTH.468249.004 TY
CepuiiHbli BbINyCcK

" KOATHBAATC 8537109109

COOTBETCTBYET TPEBOBAHUSM TP TC 004/2011 "O Ge3onacHOCTM HN3KOBONBTHOro 06opyAoBaHus
TP TC 020/2011 "3OnekTpoMarHMTHasi COBMECTUMOCTb TEXHUYECKUX CpeacTB"

r‘;& ey
-~ CEPTUOUKAT BBIAAH HA OCHOBAHMH MpoTtokon ucnbitaHun Ne 080603C ot 21.07.2015 WIS

] «CEPTUC» AHO «HTLIC3 «MIC3M» atTtecrtar akkpeauTaumm Ne RA.RU 21MO40 (naTa BHeceHus B
peectp 29.12.2014).0O14eT no pesynbraTam aHanusa cocTOsHUA Npon3BoACTBa OT 15.07.2015

Cxema ceptncukaumm: 1c

Mol :
b :

(W AOIIO AHI/ITEABHASI I/IHCDOPMALII/I}I Ycriosus xpaHeHus no FOCT 15150-69 knumaTtudeckoe
e UcnonHeHve 6 (OT -50°C po +65°C). Cpok xpaHeHus 2 roga. Cpok crnysk6bl He MeHee 12 ner.

_mo  23.07.2018 ByMTEAbHo
5
77— Saprapbanyl C.

T wanimane), davunns)

Llavu'mx AA.

T MnaUMansl, bamuans)

16.10.2017 13. CepTtudmkar coorBeTcTBUSA



