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HacTosiwee pykoBoACTBO MO akcnnyaTaumu (B ganbHenwem — PJ) npegHasHaveHo Ans

O3HAKOMIIEHUA C Ha3Ha4YeHueM, TEXHUYECKUMU XapakTepucTUKamu, NPUHLUNOM OENCTBUS,
YCTPOMCTBOM M 0O6GCRy>XMBaHMEM KOHTponnepoB wuameputenbHbix K15.CPU.LX4 (ganee no
TEKCTY — KOHTponnep). B HeM Bbl HanaeTe MHOpMaLMIO O PYHKLMSAX, XapakTepucTmKax, a Takke
O TEXHUYECKNX PELLUEHUSX, MPUMEHEHHbIX NPU NPOEKTUPOBAHUN KOHTpOepa.

JKcnnyaTauusa KOHTPOMMEpPOB paspelleHa TOSbKO KBanvuuMpoBaHHOMY nepcoHarny,
npowegwemMy obyyeHne n 03HaKOMIEHHOMY C HacTosAwmm P3.

KoHTponnepbl K15.CPU.LX4 npegHasHayeHbl Ang uHTerpaunm B aBTOMaTU3MPOBaHHbIE
CUCTEMbI KOHTPONA M ynpaBneHns, NpUMeHsieMble B MPOMBbILLNEHHbIX YCNoBUAX. PyHKLMOHanN
KOHTponnepa obecneynBaeT BbIMNOMHEHME 33aday MO MOHUTOPUHTY, YNpPaBfeHUo U
perynimpoBaHnio TEXHONOMMYECKMX NPOLLECCOB Ha NPOU3BOACTBEHHbIX NPeanpUATUSX.

B oaHHOM pykoBOACTBE NpeAcTaBrieHbl cneayoLime Moaynu:

a. moaynu npoueccopHble (K15.CPU.LX43.UBB.R.00.00.00.00

K15.CPU.LX45.UBB.R.00.00.00.00);
6. mopynb aHanorosoro Beoga (K15.A1.08.UBB.U.000.G);
B. Moaynb aHanorosoro BbiBoga (K15.A0.08.UBB.U.000.G);

3

mMoAay”nb anckpeTHoro Beoga (K15.D1.16.UBB.U.000.G);

Moaynb amckpeTHoro BbiBoga (K15.D00.16.UBB.U.S.G);

Mopaynb namepenunsa tepmonap (K15.TC.04.UBB.U.000.G);

Mopgynb nsmepeHusa TepmonpeobpasoBaTesier ConpoTUBIEHUI

(K15.TR.04.UBB.U.000.G);

3. moaynb ynpaeneHusa pesepsuposaHuem LM (K15.CSL.0000.UBB.R.00.00.00.00);

n. MOAyNb ynpaBreHusi pe3epBnpoBaHMEM KOHTposnnepa
(K15.CSW.0000.UBB.R.00.00.00.00);

K. Moaynu yaaneHHou kop3auHsl (K15.RA.EPCD.UBB.U.00.00.16.16,
K15.RA.MBS.UBB.U.00.00.00.00, K15.RA.ECS.UBB.U.00.00.00.00,
K15.RA.PNS.UBB.U.00.00.00.00);

n. moaynb pacwmpenuns nutepgencos (K15.EM.ETH2.UBB.U.00.00.00.00).

KOHTpOJ’IJ’IGp 3aperncTpnpoBaH B dJe,D,epaanOM C*)OH,D,e no obecneyeHnio eauHCTBA

X © b

N3MepeHun n gonyLeH K NpMMeHeHnto Ha Tepputopun Poccuiickon ®egepauun.
Mogynu cootBetctBytoT TP TC 004/2011 «Be3onacHOCTb  HM3KOBOSbTHOIO
obopygoBaHusa» n TP TC 020/2011 «3nekTpomMarHuTHas COBMECTUMOCTb TEXHUYECKUX

CpeacTB».
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B cBs3M ¢ nocTtosiHHOM paboTon MO COBEPLUEHCTBOBAHWMIO MOAYNEN, B UX KOHCTPYKLMIO

MoryT ObITb BHECEHbI HE3HAYUTESbHbLIE NBMEHEHUS, HE OTpaXeHHble B HacTodLleM P3.
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1. ONMUCAHUE U PABOTA
1.1. Ha3HayeHue KOHTponnepa
Kontponnep K15.CPU.LX4 npegcraBnser cobon u3MepuTenbHOEe 3NeKTPOHHOEe
YCTPONCTBO C (PYHKUMOHaANbHbIMM  MOAYNsIMA  BBOAA-BblBOAA, MNpedHasHayeHHoe Ans
NMOCTPOEHNSA CUCTEM aBTOMATMUYECKOTO YrpaBfeHUsa U n3MepeHns napameTpoB TEXHONOrMYeCcKnx
npoueccoB, obecnevnBaeT Npuém M 0O6paboTKy aHanoroBbiX CUrHanoB (TOK, HamnpsiKeHue,
conpotuenenue, Tepmo-34C), UMNYNbCHbIX (YACTOTHLIX Y CYETHbLIX), ANCKPETHbLIX CUrHaNoB 1 ap.
Ha ocHOBe nony4eHHbIX AaHHbIX KOHTPOMMep reHepupyeTt ynpasnsiowme BO3LEWCTBME OIS
aBTOMaTU3NPOBAHHOIO YrpaBfeHUs TEXHONOrMYeCKMMK npoLeccamm n obbektamm B peanbHOM
BpemeHn. KoHTponnep ocyuwectsnsieT obMeH nHdopmaumen no undpoBbiM MHTepdencam u
oToGpaXkaeT n3mepuTENbHYI0 N ANarHOCTUYECKY0 MHEOPMaLMIO Ha BCTPOEHHOM UHAMKATOPHOM
YCTPOWNCTBE.
KoHTponnepbl M3roTaBNuBalTCA B Pa3fUYHbIX WUCMOMHEHUSX, OTNMYaloWnxcs apyr ot
apyra oyHKUMOHaNbHLIMU BO3MOXHOCTSAMM.
OcobeHHocTaMU KoHTponnepos K15.CPU.LX4 aenstoTtca:
a. «ropsiyee» pesepBMpoBaHNE UCTOYHUKOB NUTAHUS;
6. «ropsayee» pesepBMpOBaHNE LEHTParbHbIX NPOLECCOPOB;
B. «ropsiyasi» 3aMeHa MoAyrnen KOHTposnnepa;
r.  ucnonHsiemasa cpega Codesys ¢ nogaepXkom 5 A3bIKOB cTaHgapTa
M3K IEC 61131-3;
A. pasBuTas cuctema caMoauarHoCTUKY;
OTKpbITas apxXUTeKTypa, BKIoYarLwas B ceba BO3MOXHOCTM ynpaBneHus u
BU3yanusauuun Yyepes ctaHgapTHble BeO-uHCTpyMeHTbl (WebVisu);
X. Hanuuue cneumanbHbIX MOAYIen, npegHa3HavYeHHbIX ANs NogAepXaHns

pe3epBUPOBaAHMS 1 YCTAHOBKM COEAUHEHUIA.

1.2. OnucaHue coCTaBHbIX YacTen KOHTponnepa

KoHTponnep npeactasnsetr cobon COOPHYH KOHCTPYKLMIO, COCTOSLLYIO U3 MoAynen
LeHTpanbHOro npoueccopa, Habopa moaynen BBoAa-BbIBOAA, MOAYNEN yOaneHHON KOP3WHBbI,
KOTOpble yCTaHaBnMBalTCA Ha OaHY unu Heckornbko DIN-peek. KoHTponnep KoMnnekTyeTcs u3

MoAynen, ykasaHHbIX B Tabnuue 1.
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Tabnuua 1 — MNepedeHb Moaynen nsgenus

Mopgenb

KpaTkoe

obo3HavyeHue

OnucaHue

K15.CPU.LX43.UBB.R.00.00.00.00

K15.CPU.LX43

Mogynb LIMY ¢ noaaepxkon go 2032
MoAyrnen BBoAa-BbliBoAa (paclmpeHune
CUCTEMBI)

K15.CPU.LX45.UBB.R.00.00.00.00

K15.CPU.LX45

Mogynb LIMY ¢ noaaepxkon go 2032
MoAyrnen BBoaa-BbliBoAa (paclmpeHune
CUCTEMBI)

Mogaynb pacwmpeHns nHTepdencos, 2

K15.EM.ETH2.UBB.U.00.00.00.00 | K15.EM.ETH2
kaHana Ethernet
K15.DI.16.UBB.U.000.G K15.DI16 Mogynb anckpeTHoro Beoga, 16 kaHanos
K15.D0.16.UBB.U.S.G K15.D0O16 Mogaynb anckpeTHoro BeiBoga, 16 kaHanos
Mogaynb aHanorosoro Beoaa,
K15.A1.08.UBB.U.000.G K15.AI8 yHUcmumnpoaHHbii, 8 kaHanos 4-20 MA /
0-10B
Mopaynb aHanoroBoro BbIBOAA,
K15.A0.08.UBB.U.000.G K15.A08 yHUcmumnpoBaHHbii, 8 kaHanos 4-20 MA /
0-10B
K15.TC.04.UBB.U.000.G K15.TC4 Mopaynb nsamepeHnsa tepmonap, 4 kaHana
Mopaynb nsamepeHuns
K15.TR.04.UBB.U.000.G K15.TR4 TepmonpeobpasoBaTtenen
CONPOTMBNEHUN, 4 kKaHana
K15.CSL.0000.UBB.R.00.00.00.00 | K15.CSL Mogaynb ynpaBneHus pesepsuposaHnem LI
K15.CSW.0000.UBB.R.00.00.00.00 | K15.CSW Moaynb ynpasnenus pesepauposanien
KOHTpornnepa
Mopaynb yaaneHHowm Kop3uHbl, NOAAEpKKa
K15.RA.EPCD.UBB.U.00.00.16.16 | K15.RA.EPCD | npoTtokona EtherCAT, 32 kaHana guckpeTHoro
BBOAA/BbIBOAA, CHETUYMNK UMMYIbCa
K15.RA.ECS.UBB.U.00.00.00.00 | K15.RAECS | MOAY/b YAAMEHHHON KOP3ViHb!, MOAAGPKKa
npotokona EtherCAT
K15.RA.PNS.UBB.U.00.00.00.00 | KI5.RAPNS | MOAYTIb YAATIGHHOW KOP3HBI, MOAACPH KA
npotokona Profinet
K15.RA.MBS.UBB.U.00.00.00.00 | KI5.RAMBS | OAYTIb YAANEHHON KODIHbI, MOAACPH KA

npotokona Modbus TCP

Ha pucyHke 1 npueegeHa paclmgppoBka 0603Ha4YeHNs ©a30BbIX CUCTEMHBIX Mogynen

n3genvs.
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XXX XXX XXX XXX XXX XXX XX

K15

Tun moayns

CPU — Mopynb npoLeccopHbIii
MCU — Moaynb yHMBepcanbHbin
RA — Mogaynb yaanéHHon Kop3uHbl
EM — Mogaynb pacwimpeHrms

HMI — Moaynb nHankaumun n
oTobpaxeHus MHpopMaLum

ADP — Mopynb agantepa obHoBneHus
MO mopynen

TM — Mogaynb TepMuHansHo-
COeAVHUTENbHbIV BHYTPEHHEN
MHMOPMAaLVOHHOWN LLIVHBI

CSL — Moaynb ynpasneHus
pe3epBupoBaHvem LI

CSW — Mogaynb ynpaBneHus
pes3epBUpOBaHMEM KOHTponnepa

Cneu. wudp

0000 — OTcyTCTBYET/HE NpUMEHSAeTCs

*CAN,MBS 1 7. A. — BHewHWn nHtepdenc cesasm

LXxy — Mapka Ly

Hx — Mapka LINY

Fx — Mapka LIy

APL - Mopaepxka APL

ECS - lNpotokon EtherCAT

ECSD - Npotokon EtherCAT, DO Drain type

ECSS - Npotokon EtherCAT, DO Source type

EPC — lNpotokon EtherCAT, c4yeTyMk MMnynbLcoB

EPCD - EtherCAT, cueTtuuk umnynscos, DO Drain type
EPCS — EtherCAT, cuyetumk umnynscos, DO Source type
EIP — MNpotokon Ethernet /IP

PNS — lNMpotokon Profinet

PNSD - lMpotokon Profinet, DO Drain type

PNSS - lMNMpotokon Profinet, DO Source type

MBS — NMpotokon Modbus TCP

SCI[x] — Noaaepxka nocnegoBaTenbHbIX MHTEPdENCOB,
[x] — KonnyecTtBo

ETH[x] — Nopaepxka Ethernet, [x] — KonnyecTtBo

32 — Mapka LMy

8314 — Mapka UMy

2561 — Mapka Lny

BHYTpEHHss1 LUMHA CBA3M

000 — OTcyTcTBY€eT/HE NpuMeHseTca
CAN — CAN/CAN open

MBS — Ethernet/Modbus TCP

ESC - EtherCAT

EIP — Ethernet/Ethernet /IP

USB - USB/Serial

UBB — RS485/Universal backplane bus
MBR — RS485/Modbus RTU

MBT — RS232/Modbus RTU

PNS — Profinet

Mopaepxka pe3epBUpPOBaHUA

R — Redundancy — c noaaepxkoi pe3epBupoBaHusi
S — Safety — cooTBeTcTBYeT TpeboBaHuam YTb (SIL2, SIL3)
U — Universal — 6e3 noanepxku pe3epBUpoBaHus

Kon-Bo kaHanoB Al

00, 03, 04, 06, 08, 12, 16, 24, 32
Kon-Bo kaHanos AO

00, 02, 04, 06, 08, 12, 16, 24, 32
Kon-Bo kaHanos DI

00, 01, 03, 04, 06, 08, 12, 16, 24, 32
Kon-Bo kaHanos DO

00, 01, 02, 04, 06, 08, 12, 16, 24, 32

PucyHok 1 — PaclumdpoBka ycnoBHoro 0603HadeHnst 6a3oBbiX CUCTEMHbBIX MOAYNEN

ECJIIT.426439.001 PO Bepcus 1.1
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Ha pucyHke 2 npuBeaeHa paclumdpoBka 0603Ha4YeHMa MO4ynen cucteMbl BBOAA-BbIBOAA

nsgenus.

XXX XXX XX XXX X XXX X

Cepus
K15

Tun moayns

Al — Moaynb aHanoroesoro Beoga

AO — Mopynb aHanoroeoro BbIBOAA,
YHUPULMPOBAHHbLIN

AlO — Moaynb KOMBUHVMPOBAaHHbIN aHaOroBbIN

BBOJa/BblBOAA

TR — Mogaynb namepeHusi TemnepaTtypbl

TepmonpeobpasoBaTternen

TC — Mogynb namepeHusi Temnepatypsl ot T3OC

(curHanel TepmMonap)

DI — Mopgynb guckpeTHoro BBoAa

DO — Mopaynb anckpeTHoro BbiBOAa

DIO — Mogynb KOMBUHUPOBaHHbIA OVCKPETHOrO

BBOJa/BbliBOAA

DIN — Moaynb gnckpetHoro BBoga NAMUR

Fl — Moaynb namepeHue 4actoTbl U cHeTa

KOnn4yecTBa MMMYNbCOB

FO — Mogaynb 4acToTHOro BbiBOAA

PP — Moaynb UCTOYHMKA NMUTaHUSA

RO - PenenHbin BbiBOA

CU — Mogaynb conpsixeHus

Kon-Bo kaHanoB
02, 04, 06, 08, 12, 16, 24, 32

BHY TpeHHsA LWWMHa CBA3N

000 — OTcyTcTBYyeT/HE NpuUMeHsAeTCs
CAN — CAN/CAN open

MBS — Ethernet/Modbus TCP

ESC — EtherCAT

EIP — Ethernet/Ethernet /IP

USB — USB/Serial

UBB — RS485/Universal backplane bus
MBR — RS485/Modbus RTU

MNopaepxka pesepBUpoBaHUS

R — Redundancy
S — Safety
U — Universal

CneuunanbHbii Wwndp

000 — OTcyTcTByeT/He NpUMeHsieTcs

HRT - MNMoppepxka HART

KLB - Nogaepxka KOJIMBPU

APL — MNMopgpepxka APL

D — Tun guckpetHoro BeiBoga — DRAIN

S — Tun guckpeTtHoro BeiBoga — SOURCE

anbBaHWYe ckas usonsauus
0 — OTcyTCcTBYET/HE NMpUMEHsieTCH
S — Single — nokaHanbHasi

G — Group — rpynnosas

PucyHok 2 — PaclumndpoBka ycnosHoro o603HadeHnss moaynen BBoga-BbiBoaa

ECJIIT.426439.001 PO Bepcus 1.1
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1.3. Yctpouncrteo n pabota

BHelwwHnn Bua KOHTponnepa npeacrasneH Ha pucyHke 3.

PucyHok 3 — BHeluHWI BUA KOHTposnepa

Mogynb ueHTpansHoro npoueccopa (CPU) — dyHKUMOHaNbHbIM MOAYNb KOHTpOMnepa,
npegHasHa4YeHHbI AN BbINOSIHEHUSA MOMb30BATENbCKOM NporpamMmmbl, KoopavHauum paboThbl
NOOKIMIOYEHHBIX Moaynen BBoAda/BbiBoga M obecnevyeHns obmeHa gaHHbIMKU MO MHTepderncam
CBSA3MW.

Mogynu BBoga-BbiBOga obecneymBaloT B3auMMOLEWCTBME KOHTpoOssiepa C BHELIHUMMU
ycTponcteamu, npeobpasysa noctynaroLlime anekTpuyeckme curHansl B opMy, NpUrogHyo ans
06paboTkn CPU, BbINOMHAKT M3MEPEHNE CUrHANOB, MacliTabmnpoBaHme, NPOBEPKY, YCPEAHEHNE
N hopmMmpoBaHne LINMPPOBbLIX KOQOB AN1s nocnenyowen nepegaym ux LeHTpansHOMY MOAYIIHO,
4yTO obecneymBaeT MonyvYeHne uHGoOpMauMM O COCTOAHUN YCTPOWCTB B pexXunme pearibHOM
BPEMEHN.

Knaccuyecknmn mMoaynsamuv BBOAA-BbiBOAA SBMAKOTCA aHanoroBble U AOUCKPETHbIE
Moaynu. AHanoroeble MogynNu npeaHasHa4vyeHbl Ans npuéma n nepegaym curHanos 4—20 mMA, 0—
10 B. [luckpeTHble Moaynu npefHasHa4veHbl Ans 06paboTkn ABOUYHBIX (BKINHOYEHO/BLIKIHOYEHO)
CUrHanoB OT [aTyYMKOB, KHOMOK, pere n Ang ynpasneHna notpebutenamu, mexaHuamamu c
ANCKPETHBIM yNpaBrneHneM.

MomuMmo  Kknaccuyeckux Modyrned BBOAA-BbiBO4A B COCTaB  JIMHEWKU  BXOOSAT
cneunanmsavpoBaHHble MOAYNM U3MEPEHUs TemnepaTypbl — AN9 NOLKMAYEHUS TepMonap U
TepmoconpoTneneHnn. Moaynm npegHasHayeHbl Ans BbICOKOTOYHOMO M3MEPEHUS TeMnepaTypbl
B MPOMBILLIEHHbIX YCIOBUAX U 06ecneymBaloT npeobpasoBaHme cnabbix aHanoroBbIX CUrHanoB

B UMdpoBon oopmMaT C BbICOKMM paspeLleHneM.

ECJIIT.426439.001 PO Bepcus 1.1
10
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Moaynu yoaneHHOn KOp3uHbl BbIMOMHAKT PyHKUMIO cOopa nHopMaLmMm 1 ynpasneHus

BEJOMbIMM YCTPOMCTBAMU HaA yAaneHun OT OCHOBHOro KoHTposnnepa. C noMOLWbl AaHHbIX
MOAynen OCYLLUECTBNAETCA B3auMOLENCTBME KOHTponfepa C yaaneHHon nepudepuen no
NPOMBbILLSIEHHBIM CETSM, NOAAEPXKMBAsA Ha BbIGOP HECKOMBKO TUMNOB NPOTOKOMOB CBA3M, BKITOYas
PROFINET, EtherCAT, EtherNet/IP, Modbus TCP. lNepegnaya paHHbIX OCyLleCcTBNseTca B
pexumMe pearnbHOro BpeMeHu, 4YTo obecneymBaeT onepaTUBHOE MOSflydYeHne WHgopmauumn o
COCTOAHUM MOLKMIOYEHHBIX YCTPONUCTB U CBOEBPEMEHHYID peakuuid Ha asapuiHble U
ynpasnsawoLmne curHansi.

Moaynu paclumpeHus BbINONHAT (PYHKLMIO YBENUMYEHNA KOMMYHUKALNOHHOW EMKOCTH
pe3epBUPOBaHHON CUCTEMbI 3@ CHET NpeaoCTaBeHNs AONONHUTENbHbIX MHTEpdencos cBasn. C
MOMOLLIbIO AaHHbBIX MOAYNEeN OCYyLWeCTBNAETCA opraHn3auns n3bbITOYHbIX CETEBLIX TOMNOMOMA 1
BblAefieHne He3aBUCUMbIX KaHanoB ANd OAHOBPEMEHHOro B3aMMOLEWUCTBUS C pasfvyHbIMU
YPOBHAMM aBTOMaTtM3aumm — BepxHuMm ypoBHeM ACY TI1, ymanéHHon nepudepuen u
ANarHOCTUYECKUMN cucteMamm — 6e3 KOHKYpeHUMU 3a MPOMYCKHYK CNOCOOHOCTb OCHOBHbIX
NMOpTOB KOHTpOMepa.

KoHTponnepbl K15.CPU.LX4 nogaep>xmBatoT MHOXECTBO MHTepP(encoB, NPOMbILLIIEHHbIE
wunHbl ceasn (EtherCAT, Ethernet/IP, Profinet, Modbus), pesepsuposaHune CPU n koHTponnepa,
obnapatoT BbICOKOM CTENEHbIO MacwTabupyemoctn. Cuctema pesepBmMpoBaHms UCNONb3yeT ABa
MOSIHOCTBIO HE3aBUCUMbIX MOAYNS LIEHTpanbHOro npoueccopa unvM KoHTponnepa (Bkno4as
MOAYNM LeHTpanbHOro npoweccopa, Moaynu nutaHusl, KOMMyHUKaLMOHHbIE MOAYINU U Apyrue
YHKUMOHAsbHbIE MOAYNN), KOTOopble 0OMEHMBAOTCA AaHHBIMU O COCTOSIHUM U ynpaBreHun B

peXxume pearbHOro BpeMeHU Mo pe3epBHbLIM KaHanam CBSA3W.

1.4. TexHU4YeCKUe XxapaKTepUCTUKMU

KoHTponnepbl W3roToBfieHbl B COOTBETCTBUM C  KOMMJSIEKTOM  KOHCTPYKTOPCKOW
AokyMeHTauumn. OBLume TexHNn4eckne xapaktepucTMkm Moaynen — LeHTpanbHOro npoweccopa,
ANCKPETHOrO M aHanoroBoro BBOAA-BbiBOAa, M3MepeHus TemnepaTypbl oT TOOC n
TepmonpeobpasoBartenen, ynpaeneHus pesepsupoBaHmem LI n koHTponnepa, yganéHHon

KOpP3WuHbI, paclunpeHna — npeacraBrieHbl B Tabnvue 2.
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Tabnuua 2 — Obwme TexHM4Yeckne xapakTepmucTuKm
XapaKkTepucTukm ‘ 3Ha4yeHune
O6Lwwue xapaKTepucTUKm
HanpspkeHne nuTaHmsa NOCTOSIHHOMO Toka, B 24 (o1 19,2 o 33)
CpegHsas HapaboTka Ha O0TKa3, He MeHee, u 50000
CpenHui cpok cnyxbebl, net 10
Knacc 3awuTsl He Hxe P20
HnanasoH Temnepatyp paboyen cpegpl, °C oT MuHyc 20 go nntoc 60
[unana3oH TemnepaTyp Npu ycroBumn xpaHeHms,’C oT muHyc 40 go nntoc 70
OTHocuTenbHaga BNaXXHOCTb BO3ayXa Npu Temnepatype oT 10 go 90 oTHOCUTENBLHOM
20°C, % Bra)KHOCTN, 6e3 KoHAeHcaLUuu
YcTonymeocTb K Bubpauun, Ny o1 8,4 no 150

Mo ycTOMYMBOCTU K KNMMaATUYECKMM BO3OEWCTBMSM MOAYM COOTBETCTBYIOT rpynne
ucnonHeHua C4 no NOCT P 52931-2008.

Mo ycTon4mBOCTU K BO3AENCTBUIO aTMOCHEpPHOro AaBreHnsa Moaynn OTHOCATCA K rpynne
P1TOCT P 52931-2008.

Mo yCTOMYMBOCTM K MEXaAHUYECKMM BO3LOEWCTBMSIM MOAYNM COOTBETCTBYHOT rpynne
ucnonHeHua V1 no FOCT P 52931-2008.

Mo anekTpoMarHUTHOM COBMECTUMOCTU COOTBETCTBYIOT TpeboBaHusam FOCT IEC 61131-
2-2012 "KoHTponnepbl nporpammupyemMble. Yacte 2. TpeboBaHua Kk obopyaoBaHuio W
ucnbitaums" (3a wuckniodeHnem pasgena 13), FTOCT IEC 61131-2-2012 "KoHTponnepsl

nporpammupyemsble. Yactb 2. TpeboBaHunsa k o6opyaoBaHutio n ucnoitaHna" (pasgensi 8-10).

Mopgynu otHocaTca K knaccy 3awmtbl | no FTOCT 12.2.007.0-75.

ra6apMTHbIe YepTeXxun Ha MoayInu npuBeneHbl B NMpuiioxXeHnmn A

1.5. MapkupoBKa 1 nfioméupoBaHue

LleniocTHOCTb KOHTpoOnnepoB obecrneynBaeTcss NPUMEHEHMEM TapaHTUNHBLIX METOK Ha
Koprycax (YHKLMOHaNbHbIX OMOKOB. VX HapylleHne npu nonbiTKe BCKPbITUS M MOMyYeHUM
AOCTyna K 3MEeKTPOHHOW HaYMHKE CIY>XUT SBHbIM MPU3HAKOM MOCTOPOHHEro0 BMellaTerbCTBa.

Mpumep NNomMbUpoBaHNs KOHTpOMNepa NpUBeAeH Ha PUCYHKe 4.

ECJIIT.426439.001 PO Bepcus 1.1
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PucyHok 4 — lNnombuposaHue nsgenus

Bce moaynu nuUHEnKn MapKuMpyroTcs B COOTBETCTBUM C TEXHUYECKMMU ycrnosuamun TY
26.51.45.190-013-06013736-2017.

Ha pucyHke 5 npuBegeHa mapkvMpoBka Ha Kopryce Moaynsi KOHTporepa.
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PucyHok 5 — MapkupoBka ycTponcTea

1.6. YnakoBKa
KoHTponnep ynakoBblBaeTcsi B NOTPeOUTENBLCKYD Tapy M3 roppmpoBaHHOro KapToHa B
Komnnekte ¢ nacnoptoMm, nogreepxaeHHbiM OTK, cornacHo TpeboBanuam MOCT 30631-2021 n

yTBep)K,EI,eHHOIZ TEXHUYECKOMN OOKyMeHTaLuunn.
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JKcnryaTaunoHHas JOKYMeHTaums, BKoYast ynakoBOYHbIV NUCT (Coaepikallmi nepeyeHb

yrnakoBaHHbIX NO3WLMA, ATy YNakoOBKW, a Takke noanucb oTtBeTcTBeHHoro u wrtamn OTK),
repMeTMYHO YKNnaabiBaeTCs B MOMMATUIIEHOBBLIN MaKeT M pasmeLLaeTcs BHYTPYM TPaHCMOPTHOM
ynakoBku, obecneuymBas ee 3amuTy OT BHELLHMUX BO3OENCTBUN.

Bce aTanbl ynakoBKkM 1 KOMMNIEKTHOCTb nognexart ctporomy koHTponto OTK.

TpaHcnopTHaga Tapa noanexmnt obssatenbHomy onniombuposaHuio nnombamn OTK, a ee
MapkupoBka cootBeTcTByeT [OCT 14192-96.

lMocTaBka neyaTHOro pykoBOACTBA MO KCMyaTauumn OCYLLECTBNAETCA UCKMOYMTENBbHO NO

3arpocy 3aka34dnka 1 He BKIMo4eHa B 0©a30BbIN KOMIMIIEKT.
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2. MPOLUECCOPHbIE MOOYIU

HasHauyeHue

Moaynu ueHTpanbHOro npoLeccopa OTBEYalT 3a LeHTpanu3oBaHHbIN COOp AaHHbIX C
Moaynen BBOAA-BbiBOAA, MOAYNEWN yOaneHHbIX KOpP3uMH, 06paboTKy MOMyYeHHbIX OaHHbIX,
BbINOJSIHEHWE MNPOrpaMMHOro Kofda (KOHTPOMb W ynpasneHue nonesbiM 0bopyaoBaHWEM) U
B3aMMOLENCTBME C APYTMMWN YCTPOMCTBAMMU MNPU NOMOLLM BCTPOEHHbIX MHTEPJENCOB.

YcTponcTtBo n pabora

BHewHun Bug moayna ueHTpanbHoro npoueccopa K15.CPU.LX4 npencraBneH Ha

pUCYHKe 6.

r:;|5 AT

alssls3|
|
1)

PucyHok 6 — BHewHuii Bug moayns K15.CPU.LX4

TunoBaa KoHCTpyKuus npoueccopHoro moayna KI15.CPU.LX4 npeacrtaBneHa Ha

puUCyHke 7.
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PucyHok 7 — KoHcTpykums npoueccopHoro moayns K15.CPU.LX4

OnucaHue TMNOBOM KOHCTpyKUumMn npoueccopHoro moayns K15.CPU.LX4 npuBeneHo B

Tabnuue 3.

Tabnuua 3 — OnncaHmMe KOHCTPYKL MM MPOLLECCOPHOro Moayns

Ne HanmeHoBaHue

MaHenb nHanKauum

W45 CPU.LX4
1 PWR

ERR

-
RUN

OnucaHue

Lncdpposon ancnnen: otobpaxaet Tekyliee paboyee
COCTOsiHME npoLeccopa.

Bo3MoXHbIe HEMCNPABHOCTWN N pekoMeHZaunm no nx
yCTpaHeHuIo NpuBeaeHsbl B pasaene 8.7.

PWR: Bcerga BkntoYeH - nMTaHne B HOPMe; BbIKMNOYEH
- MUTaHNe OTCYTCTBYET.

ERR: BkrtoyeH — oluMOKa; BbIKIMOYEH - OLLMOKM HeT.
RUN: INocTOAHHO BKMOYEH — NporpaMmma 3anyLleHa;
BbIKIIOYEH - MpOorpamMmma OCTaHOBIIEHA.

5 dyHKUMOHanNbHas C6poc oo 3aBoACKUX HACTPOEK
kHonka MFK
3 Pa3beM NoaknovYeHuns K LWNHe, MpeaHasHayeH Ang NoAKNIOYEHNST KOMMYHUKALWUOHHbIX
pacrnonoXeHHbIN cnesa monynem
DIP-nepekntovartenb Ans ynpaBneHnsa 3arnyckom 1
4 Mepekntovatens RUN / STOP P ATIA YIp y

OCTaHOBKOM NOIib30BaTENbCKOW NporpamMmmbl

ECJIIT.426439.001 PO Bepcus 1.1
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Ne HanmeHoBaHue OnucaHue

Mcnonb3yeTca Ana xpaHeHust NoNb30BaTeNbCKUX
5 Micro SD card nporpamMmm u nosib3oBaTeNbCKNX AaHHbLIX, a TakkKe Ans
obHoBneHus BcTpoeHHoro MO
6 LAN A LAN A
7 LAN B LAN B
8 NHTepdeiic NCToOYHUKa NUTaHNS OnucaHune nHTepdenca npmeeaeHo B pasgene 8.2
9 BaTapeiiHbIi OTCek MNpegHasHayveH ans obecnevyeHnss aBTOHOMHOMO
nuTaHna ans Yacoe peanbHoro BpemeHn (RTC)
10 Paszbem no,quczqumq K LUMHE, MpenHasHayeH 4nsa NOAKMYEHNss Moagynemn
pacnonoXeHHbIN cnpaea
TexHnYeckne xapakTepucTukKu
OcHoBHble TexHmn4yeckne xapakrepmctukn K15.CPU.LX43 n K15.CPU.LX45 npuBeaeHbl B
Tabnuue 4.

Tabnuuya 4 — TexHnyeckne xapakTepucTukn

Xapaktepuctuka

3HauyeHue

K15.CPU.LX43 K15.CPU.LX45

HerTpanbHbii ARM Cortex A53 ARM Cortex A55
npoueccop
KonuyecTtso sigep 4x1.51Ty 8x1.81Tu
O6wue cBegeHus
H A OnepauvonHas Linux RT Linux RT
cuctema
B
asosas cpena Codesys Codesys
nporpaMMmnpoBaHms
H
OMUWHanbHoe BXoAHoe 24 (o7 19.2 10 33)
HanpshkeHue, B
HomunHanbHbIN
BXOJHOW TOK, A 1(npn 24 B)
MNoTpebnaemas
MutanHne
MOLLHOCTb Moayn4, BT, 10
He bonee
3awuTta BXogHoro noagepXkunBaeT 3almTy OT KOPOTKOro 3amMblKaHus,
HanpshkeHunsa 24 B 0oBGpaTHOro NOAKMNIYEHUS, Neperpy3km No ToKy
(1,12 A), nepeHanpspkeHns (33 B)
Busyanusaums Webvisu (Be6-BM3yanusauus)
Pa3mepbl (LUMpuHa x BbicoTa X rnybuHa), Mm 42 .4 x 105,0 x 85,0
Macca, r, He 6onee 194,0
MNporpamma, Mb 256 512
MamaTtb HaHHble, Mb 512 1024
XpaHeHne, Mb 4
Mpon3BoANTENBLHOCTb I\(’?:Cepaumm ¢ buramu, 0,002

ECJIIT.426439.001 PO Bepcus 1.1
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3HauyeHue

K15.CPU.LX43
Onepaummn co crnosamu,

K15.CPU.LX45

MKC

0,010
MKC
Bbluncnenus ¢
nnaeatoLen 3anaTon, 0,120

A3bIkM nporpaMmmupoBaHns LD, ST, IL, FBD, SFC, CFC
Ob6nacTtsb |, kb 512
Pernctpbl O6nacTb Q, kb 512
O6nactb M, kb 512 (xpaHeHune npu OTKNIYEHUN NNTaHUS)
MakcumanbHoe
KOINMY€eCTBO 197
yAaneHHbIX KOpP3nH
MaclwTabupoBaHue BBOAA-BbIBOAA
MakcumanbHoe 2032
KONM4ecTBoO Moaynen
BBOJAa- BbIBOJA
MICTOYHMKOB NUTaHNS nogaepxmnBaeTcs
ury nogaepXxmBaeTcs
PesepsupoBaHue KoHTponnepa noaaepK1BaeTcs
«[opsivasn» 3ameHa
. nogaepXxmnBaeTcs
moaynem
LAN Aun LANB
LAN A —100/1000 100/1000 MowurT/c,
M6éwuT/c; paclunpeHue oo 8
LAN B —-10/100 M6wuT/c; kaHanos 10/100
CeTeBble MOPThI U
chyHKLM M6éuT/c.
yHKU LAN A (Ethernet, Ethernet/IP, Profinet/IO,
ModbusTCP/UDP);
LAN B (Ethernet, Ethernet/IP, Profinet/IO,
. ModbusTCP/UDP, EtherCAT).
WHTepdericol
noaaepXxnBaeTcs
pacluMpeHne He
BHyTpeHHAS WwunHa paclmpeHue mogynsmu
noaaepXxnBaeTcs
BBOJAa-BbIBOAA
no 32 b, xpaHeHne nonb3oBaTeNbCKUX
SD-kapTa nporpamm, JaHHbIX, CACTEMHOIO NMPOrpamMmMHOro
obecneveHus
BbIABWXHOW OTCeK Ansi baTtapeun YyacoB
RTC peanbHoro Bpemenu (RTC), 6atapes tnna
CR1220
Ethernet TCP/IP, UDP, OPC UA Server, MQTT, Socket
MpoTokons! EtherCAT CoE (PDO, SDO), nogaepxka go 127
BEOMbIX
Ethernet/IP Ethernet/IP scanner, Ethernet/IP adapter

ECJIIT.426439.001 PO Bepcus 1.1
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3HayeHue
Xapaktepuctuka K15.CPU.LX43 K15.CPU.LX45
Profinet/10 Master/Slave
Modbus TCP Master/Slave
Modbus UDP Master/Slave

ECJ1T.426439.001 P3 Bepcus 1.1
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3. MOAayJb PACLUMPEHUA UHTEP®EUCOB

HasHauyeHue

Mogynb pacwmpeHus nHTepgencos — OBYXNOPTOBbIA KOMMYHUKALUMOHHBIA MOOYMb C
nHtepcpericammn Ethernet, npegHasHayeHHbIN ANA yBENUYEHUA KONMYECTBA CETEBbLIX KaHanoB
CBA3M B pe3epBUpoBaHHON cucteme Ha 6ase npoueccopa K15.CPU.LX4 npu coBmecTHOM
NCnonb30BaHMM C MoAayrnem ynpasneHus pesepsmpoBaHmem K15.CSW.

YcTponcTtBo n pabora

BHewHun Bng moaynsa nocnegosaTteribHbIX MHTepdencos K15.EM.ETH2 npeacrtasneH Ha

pUCyHKe 8.

TONT 7

(15 EM.ETH2
L)

ETH2

-
_

-—
Vs
LX

PucyHok 8 — BHewwHui Buag moayns K15.EM.ETH2

TunoBasa KOHCTPYKUMA Moayns pacwmpenus nHtepdgerncos K15.EM.ETH2 npegcraBneHa

Ha pucyHke 9.

ECJIIT.426439.001 PO Bepcus 1.1
20



] DAY
KOHTPOJUJIEP UBMEPUTEJIbHbIN K15 A ‘

Technologies

e

NN

SNENENTRERUNUNUNNNNNANGN

!

[

PucyHok 9 — KoHCTpyKUMa Mmoaynsa pacumpenunsa nHtepgencos K15.EM.ETH2

OnucaHne TUNOBOW KOHCTPYKUMW MOAyns paclumpenuna umHtepdencos KI15.EM.ETH2

npueeadeHo B Tabnuue 5.
Tabnuuya 5 — OnncaHmMe KOHCTPYKLMU MOAYNS pacluMpeHns nHTepdencos

NeNe OnucaHue

HanmeHoBaHue

Lindoposon gucnnen: otobpaxaeT Tekyliee paboyee
COCTOSIHME npoueccopa.

lNaHenb nHankauum
Wus EM.ETH2

PWR

ETH1
-
ETH2

Bo3MOXHble HEMCNPAaBHOCTUN N PEKOMEHOALIMM MO UX
yCTpaHeHUIo npuseeHsbl B pasagene 8.7.

PWR: Bcerga BkntoYeH - nMTaHne B HOPMe; BbIKMNIOYEH -
nUTaHue OTCyTCTBYET.

ETH1: BkntoyeH — ecTb ¢BA3b ¢ nopTom ETH1;
BbIKIMIOYEH — CBA3N HET.

ETH2: BkntodeH — ecTb ¢BA3b ¢ nopTom ETH2;
BbIKIMIOYEH — CBA3N HET.

LAN A

LAN A

LAN B

LAN B

TexHU4YecKkne XxapakTepUCTUKH

OcHoBHble TexHnyeckne xapaktepuctukn K15.EM.ETH2 npuBegeHs! B Tabnvue 6.

ECJIIT.426439.001 PO Bepcus 1.1
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Tabnuua 6 — OCHOBHbIE XapakTEPUCTUKM MOAYNSA nocneaoBaTenbHbIX MHTEPdENCOB

XapaKTepVICTVI Ka

3HavyeHue

OoOLme cBegeHus

OTAEenbHO He TpebyeTcs, Mo BHYTPEeHHeN

ruranne LWwrHe oT moayns LM

Twn noptoB Ethernet RJ45
CkopocTtb nepegaym, Mout/c 10/100
KonunuecTteo noptoBs 2

dunsmyeckun ypoBeHb 100BASE-TX

Pexum nepegayun gaHHbIX nonyaynnekc/nonHeln gynnekc
MakcumanbHoe KonmMyecTBO NOpTOB 8

Pa3smepbl (LuMprHa X BbiCcOTa X rny6GuHa), Mm 42,4 x 105,0 x 85,0
Macca, r, He bornee 130,0

ECJ1T.426439.001 P3 Bepcus 1.1
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4. Moaynu BBOOA-BbIBOOA

Mogynu Beoga-BbiBoga (I0) npeactaBnsaoT cobon aneKTPOHHbIE MOAYNU, BXOAdALME B
COCTaB KOHTpomnnepa W3MepUTENbHOro, OCHOBHbIM Ha3HaYeHWeM KOTOpbIX SBNSeTCH
obecneyeHne OOHOMO UNU HECKOMbKUX MHTEepdenCcoB BBOAA W/MMM BbiBO4A OUCKPETHbIX UK
aHanoroBbIX CWUrHamnoB MeXdy KOHTPOnnepoM W nonesbiM 06OpyAOBaHMEM C  Uembio
ocyLLeCcTBNeHns npeobpa3oBaHns AaHHbIX U YNPaBASIOWMX BO3AENCTBUN.

KOHCTpyKUuMa cucTembl MNOCTpoeHa MO MOAYMNbHOMY MPUHUMMNY, YTO MO3BONSET
HapalwmBaTb KONMYEeCTBO KaHanoB BBOAA-BbIBOAA 3a CYET YCTAHOBKN HEOBXOAMMbIX MOAdynen B
KOP3VHBbI.

Modynu eesola/ebieo0a umetom B03MOXHOCMb 2opsiyel 3ameHbl (be3 ocmaHosa
cucmemel).

TunoBas KOHCTPYKUUA Mouyne|7| BBOJa-BbiBOAA rNnpeacraBfieHa Ha PUCYHKe 10.

PucyHok 10 — KOoHCTpyKUmMst MOAYNns CMCTEMbI BBOAA-BblBOAA

Mpumeyanue: NHdopmauusa o ropsiien 3ameHe cM. B pasgene 8.2

OnucaHue TMNOBOW KOHCTPYKLUMU MoAyNnel BBoAa-BbiBoAa NpuBeaeHo B Tabnuue 7.

ECJIIT.426439.001 PO Bepcus 1.1
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Tabnuua 7 — OnnMcaHne KOHCTPYKUMM Moaynsi BBOAA-BbiBOAA

HaumeHoBaHue OnucaHune

OneKTPOHHbIV MOAYIb B KOopryce Ans npeobpa3oBaHnsa CUrHanos,
PYHKUMOHaNbHOE Ha3HayeHne onpegenseTca TMnoM Moayns
OneKTPOHHbIN MOoAyIb B Koprnyce, obecneynBaeT B3aMMOAENCTBUE
MeXay MogynsiMv No BHYTPEHHEW LUMHE AaHHbIX, ABNSETCS
anemeHTom dukcaumm Ha DIN-perike, KOHCTPYKTMBHO MOXET ObITb
oTAerneH oT OCHOBHOro 6rnoka mogynsa BBoaa-sbisoga. OnuncaHue
MOHTaxa 1 yCTaHOBKW MoAyrnen BBOAa-BbiBOAA NPMBEAEHO B
pasgene 8.2

1 OcHOBHOWN BNoK

2 BasoBbI 610K

PacnonoxeHbl Ha NeBor 1 Npaeoi cTopoHe 6a3oBoro 6roka,

3 Pa3beMbl noaknoyeHns g g
obecneunBaloT CoeaUHEHNE C BHYTPEHHEN LUMHOW AaHHbIX

4 KnemmHas konogka I'IpenHaaHaqua ana noaknt4vyeHnAa nonieBbiX CUrHanoB

lNpeaHasHaveH onga npegocTaBneHnsa Bu3yanbHOW MHdopmaumm o
COCTOSIHUW CBA3WN U KaHanoB BBOLA-BbIBOAA, COOEPXKMUT

5 Bnok nHgmkaumm nHpopmaumio o Tune moayns. OnucaHve 6noka nHANKaLMKn
npuBedeHbl B COOTBETCTBYIOLLMX pasgenax no Kaxkaomy tuny
Moayns.

4.1. Moaynb aHanorosoro sBoaa

Ha3Ha4yeHue

Mopgynu ananorosoro seoga K15.A18 npegHasHayeHbl 4nga npeobpasoBaHUs aHaNOroBbIX
YHU(PUUMPOBAHHLIX CUrHANoOB MOCTOSHHOMO TOKa B LW(POBON KOA4 M nepedaynm ero rno

BHYTPEHHEMY LIMPOBOMY UHTEP(ENCY.

TexHnyeckne XapakKTepucTtuku

OcHOBHble TexHMYeckme xapaktepucTnkm mogyns K15.Al8 npmueeaeHsl B Tabnuue 8.

Tabnuua 8 — TexHn4yeckne xapakTepucTukn

XapakrtepucTtuka 3HauveHue
Oo6Lmne cBegeHus
HomMmuHanbHOe HanpskeHne nutaHma moayns, B 24 (ot 20,4 po 28,8)
MoTpebnsaemasa mowHOCTL Moayns, BT, He 6onee 0,35
HanpspkeHue nutaHusa BHyTPeHHeN WWHbI AaHHbIX, B 5
MoTpebnsemasa MOLWHOCTb BHYTPEHHEN LUNHbI 0,24
JaHHbIX, BT, He bonee
«lopsayas» 3ameHa moayns nogaepxunBaeTcs, mepbl 6e30nacHOCT CM. B
pasgene 8.2
3awmTa oT obpaTHOM NONAPHOCTU NuTaHns 24 B nogaepXxmeaeTtcs
Pasmepbl (LLMpuHa x BbicoTa X rnybuHa), Mm 12,0 x 105,0 x 85,0
Macca, r, He 6onee 75,0
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KOHTPOJUIEP U3MEPUTEJIbHbIN K15

XapaKTepMCTMKa

MY

Technologies

3HauyeHue

HanpsbkeHuns, B

Tun moayns aHanorosbIy
Pexxum Bxoga HanpshkKeHne/ToK
Konu4yecTtBo BXx0OO0B 8
PaspsagHocTtb AL, 6ut 24
[nana3oH npeobpasoBaHus HanpsxkeHusi, B 0.5,0..10, %10, 5
MakcumanbHas Harpyska, KOm 110
OcHoBHas nNpuBeAeHHasn NOrpeLlHOCTb HaNPsKeHNs! +0,1

npu 25 °C, %

OcHoBHas npmBegeHHasi NOrpPeLHOCTb HaNpsKeHUs B 10,2
paboyem gmuanasoHe Temnepatyp, %

MpenenbHoe 3Ha4yeHMe npeobpasoBaHUs +11

[nanasoH npeobpas3oBaHnNs cunbl Toka, MA

0..20, 4..20, -20..20

MwuHumManeHas Harpyska, Om 250
OcHoBHasg npuBegeHHasa NOrpeLlHOCTb CUIMbl TOKa npu 10,1
25°C, %

OcHoBHas npmBegeHHas NOrpeLIHOCTb CUIbl TOKa B 10,2
paboyem gmuanasoHe Temnepatyp, %

lMpenensHoe 3HayeHne cunbl Toka, MA +24

3awmTa Bxoaa

OT NepeHanpsikeHus;
CMeHb! NONSPHOCTU MUTaHUS.

"anbBaHW4eckasa nsonsaums

rpynnosas

CBeTogunoaHasa nHamkaums

noKaHaribHada

MporpammHoe o6ecneyeHune

Bpems 3agepxkn omnbTpaumm BXOAHOMO cUrHana, Mc

1..255 (no ymonyanuio 10)

PyHKUMA ANArHOCTUKN noaaepXxnBaeTcs
MOHUTOPWHI NpedesibHbIX 3HA4YEHWIM noaaepXxnBaeTcs
HWXHUIA BEPXHUI
ananasoH
npeaen npegen
0.5B 0 5000
0..10B 0 10000
HacTpowka gnana3oHoB npeobpa3oBaHns 108 -10000 10000
5B -5000 5000
0..20 mA 0 20000
4..20 mA 4000 20000
-20..20 mA -20000 20000
HVKHWIA BEPXHUI
AnanasoH
npeaen npegen
KoHTponb Bbixofa 3a npeaensl gManasoHa 0.5 <200 >5200
0..10B < -200 >10200

ECJIIT.426439.001 PO Bepcus 1.1
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Technologies
Xapaktepuctuka 3HauveHue

-10..10B < -10200 >10200
-5..5B <-5200 >5200
KoHTponb Bbixoaa 3a npeaensl AvanasoHa 0..20 mA <-200 >20200
4 .20 MA < 3800 >20200
-20 .. 20 MA < -20200 >20200
HesaBncumasa HacTporika kaHanos noaaepxueaeTcs
[encTane npu BbIKMHOYEHUN COXpaHEHMEe TEKYLLUNX 3HAYEHNI
IO Mapping nogaepxnBaeTcs

YcTponcTBo n pabota

BHewHnn Buag mogynsa aHanorosoro seoga K15.A18 npencraeneH Ha pucyHke 11.

@ U% Mogynb aHanorosoro BEoOAA
N K15.A1.08.UBB.U.000.G

000 «3i aHA Tr TekHoMOQXKMC»

450047, r. Ydpa, yn. BakanuHckas 9/8
Ten.: 8 (800) 775-74-70
e-mail: support@a-t-tech.ru

I
(A

COENAHO B POCCHUIA

PucyHok 11 — BHewwHui Buag moayns K15.A18

OnucaHune paboTbl cBeTOANOOHbIX MHANKaTOopoB Moayns K15.Al8 npueegeHo
B Tabnuue 9.

ECJIIT.426439.001 PO Bepcus 1.1
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MY

Technologies

Tabnuua 9 — OnuncaHne paboTbl CBETOANOAHBLIX MHANKaTOpOoB Moaynsa K15.A18

BHelwHun Bug

A
-
-
>
oo

O6bo03Ha4yeHne ‘

Mugukatop
cratyca

3eneHbin

OnucaHue

MeganeHHas scnbiwka (0,5 My):
MHUUMann3aumst Moayns.

BbicTpas Benbiwka (20 Mu):
pabounin pexum, . cesasb ¢ LMY
nnNn moaynem yganeHHoOM KOpP3uHbI

Mugukatop

KpacHbin
OLLUNOKM P

BkntoyeH NOCTOSAHHO:
HencnpaBHOCTb BHYTPEHHEN LUMHbI
AaHHbIX UNN HaNPS>KeHUs1 MUTaHUA
MOoAay”ns

MepuaHue(0,5 Mu):
HEeCoOoTBETCTBME KOH(Mrypauum

Mepuanne(10 u): kopoTkoe
3amMblkaHue, obpbIB Lenu unu
neperpes Moayns.

HeT nHgmkaumu: moayne paboTtaet
HOpMarbHO.

00-07

Nugukatop

3eneHbin
kaHana IO

BkrntoyeH NnocTossHHO: aHaNoroBbIN
BbIXO/[ aKTUBEH.

MepuaHue(5 Nu): BbIxogHON
curHan BbllWwen 3a npeaensl
avanasoHa

HeT uHgukaumm: curHan
OTCyTCTBYET

K15.A18

YcnoBHble UBETOBLIE 00603Ha4YeHust TUNoB MOD,yJ'IeIZ

"ony6own:
OVCKPETHBIN BbIXOA

droneToBbIN: aHanoroBbIN
BbIX0[

CBeTno-3eneHbIn:
ANCKPETHbIN BXO

TemHOo-3eneHbIN:; aHanoroBbIn
BXop

ECJIIT.426439.001 PO Bepcus 1.1
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CTpykTypHas cxema

CtpykTypHaa cxema mogynsa K15.AI8 npefcraeneHa Ha pucyHke 12.

Bxon +VCC
HanpspKeHus/Toka VIO+ L
-VCC
~ @
I
Bxof +VCC S
HanpsPKeHus/Toka VI7+ 4 -8
=8 %
3
VI7- L ¢
N x
D
VCC 5
+VCC

24V | T

s
el

DC/DC
- ovl | 17
! T ] AGND
DC24V -VCC
BHELHWA

MCTOYHWMK NNUTaHUA

PucyHok 12 — CtpykTypHasa cxema mogyns K15.A18

CooTBeTCTBME CUrHANOB M Knemm mMoayns aHanorosoro seoga K15.Al8 npuBeaeHbl B

Tabnuue 10.

ECJIIT.426439.001 PO Bepcus 1.1
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Tabnuua 10 — OnucaHne KNneMMHbIX NOAKMNoYEeHMI Moayna aHanorosoro Beoga K15.A18.

Knemma Knemma

BHelwHunn BuA CurHan cnesa e CurHan

VI0+ AO BO VIO-
VI1+ Al B1 VI1-
VI2+ A2 B2 VI2-
VI3+ A3 B3 VI3-
VI4+ A4 B4 VI4-
VI5+ A5 B5 VI5-
VI6+ A6 B6 VI6-
VI7+ A7 B7 VI7-
24V A8 A8 ov

4.2. Moaynb aHanoroBoro BbiBoAa

Ha3Ha4yeHue

Moaynn aHanoroBoro BbiBOAa MpeobpasyloT uMdpoBble YNpaBnsiowme CurHanbl
KOHTPOSINEPOB B YHUDULMPOBAHHbIE aHaNoroBble BbIXOOHbIE BENTUYUHDI.

TexHnYecKkne xapakTepucTukKu

OcHoBHble TexHU4eckne xapaktepuctkn mogynsa K15.A08 npueegeHs! B Tabnuue 11.
Tabnuua 11 — TexHNn4eckme xapakTepucTmkn

XapakTtepucTtuka 3HavyeHue

O6Lue cBegeHus

HomuHarnbHoe HanpsxXeHne NnuTaHna moayns, B 24 (ot 20,4 po 28,8)
MoTpebnsiemasn mowwHOCTbL Moayns, BT, He 6onee 2,88
HanpsixeHvne nuTaHns BHYTPEHHEN LWWHbI AaHHBIX, B 5
MoTpebnsemas MOLLHOCTb BHYTPEHHEN LUMHBbI 0,175
JaHHbIX, BT, He bonee
«lopsayvas» 3ameHa moayns nogaepXmnBaeTcd, mepbl 6€3onacHOCTM CM. B
pasgene 8.2
3awmTa ot obpaTHOM NONAPHOCTM Ha BxoAde 24 B nognepxmeaeTcd
Pa3mepbl (LUMpuHa X BbicOTa X rrybuHa), Mm 12,0 x 105,0 x 85,0
Macca, r, He Gonee 75,0
Bbixog
Twun mopyns aHanoroBsbIN

ECJ1T.426439.001 P3 Bepcus 1.1
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MY
Technologies
XapakTtepucTtuka 3HayeHue

KoHdurypaums ananasoHa npeobpasoBaHus

Pexxum Bbixoga HanpshkeHne/ToK
Konn4yecTtBo BbIXOO0B 8
PaspsigHocTb LIAT, 6uT 16
[nana3oH npeobpasoBaHna HanpsxeHus, B 0..5,0..10, 10, £5
MuHumManbHas Harpyska, KOm >1
OcHoBHag npueefeHHas norpewwHocTs npu 25°C, % 10,1
OcHoBHas npuBeAeHHas NOrpeLHOCTb HanpPsXKeHNs B 105
paGoyem AvanasoHe Temnepatyp, % 7
MpenenbHoe 3Ha4yeHne NpeobpasoBaHUs +12
HanpspkeHus, B
[nanasoH npeobpasoBaHns cunbl Toka, MA 0..20, 4..20
MakcumanbHas Harpy3ska, KOm 0.1
OcHoBHas np1BegeHHas NorpeLwHocTb npu 25°C, % 10,1
OcHoBHas npuBeaeHHas NOrpeLHoOCTb CUIbl TOKa B +0,5
paboyem gnanasoHe Temnepartyp, %
lNpenenbHoe 3HayeHne cunbl Toka, MA 20
3awmTa Bbixoga OT NepeHanpsKeHus1, CMeHbI MONSPHOCTH
nuTaHus
ManbBaHMyeckas n3onaums rpynnosas
CeeTognogHasa nHgmkauus nokaHanbHas

MporpaMmmHoe obecneyeHune

0..5,0..10, +10, 5, 0..20, 4..20

HacTtpoika coCcTosiHMS BbIxoga Mocrie OTKNIYeHUs
MUTaHnS

reset, hold, preset value

HacTpolika 3agaHHOro 3Ha4yeHus Bbixoga nocne nogaepXxnBaeTcs
OTKITIOUYEHUS MNTAHUS
HesaBucumas HacTporka kaHanos noaaepxuBaeTcs
ManasoH HWXHWI BEPXHUN
npenen npegen
0.5B 0 5000
0..10B 0 10000
HacTpowka gmanasoHoB npeobpa3oBaHus +10B 10000 10000
5B -5000 5000
0..20B 0 20000
4.20B 4000 20000
PyHKUMA ONArHOCTMKN noaaepxueaeTcs

[dencteue npu BbIKMHOYEHUN

B COOTBETCTBUN C HaCTpOIzKaMVI COCTOAHUA U
npeaycrtaHoB1IEHHOIO 3Ha4YeHuA

IO Mapping

noaaepxveaeTcs

YctponucTtBo u pabora

BHewHun Bug mogynsa aHanorosoro Beisoga K15.A08 npeacrasneH Ha pucyHke 13.

ECJIIT.426439.001 PO Bepcus 1.1
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@ U% Moaynb aHanorosoro BbIBoAa
(AN K15.A0.08.UBB.U.000.G
000 «31 3HA Tu TekHONOQKUC»

450047, r. Ydpa, yn. bakanuHckas 9/8

Ten.: 8 (800) 775-74-70
e-mail: support@a-t-tech.ru

COENAHO B POCCKHWN

|

PucyHok 13 — BHewHun Bua mogyns K15.A08

OnucaHue paboTbl

Tabnuue 12.

Technologies

cBeToauMogHbIXx uHaukatopos wmoayna KI15.A08 npueBegeHo

ECJIIT.426439.001 PO Bepcus 1.1
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Tabnuua 12 — OnncaHve paboTbl CBETOANOAHLIX HAMKaTOpOoB Moayns K15.A08

BHelwHun BUA

2
o
>
e
()

O603HavYeHne

OnucaHue

MegnenHas scnbiwka(0,5 My):
MHUUMann3aumst Moayns.

CraTtyc 3eneHbin

Benbiwka (20 My): pabounii pexnm,
cB4a3b ¢ LY unn mogynem
yAaneHHoM KOp3uHbI

BkntoyeH NOCTOSAHHO:
HencnpaBHOCTb BHYTPEHHEN LUMHbI
AaHHbIX UNN HaNPS>KeHUs1 MUTaHUA
MOoAay”ns

Owunbka KpacHblivi

MepuaHue(0,5 Mu):
HEeCoOoTBETCTBME KOH(Mrypauum

Mepuanne(10 u): kopoTkoe
3amMblkaHue, obpbIB Lenu unu
neperpes Moayns.

HeT nHgmkaumu: moayne paboTtaet
HOpMarbHO.

00-07

BkrntoyeH NnocTossHHO: aHaNoroBbIN
BbIXO/[ aKTUBEH.

NugukaTtop

3eneHbin
kanana 10

MepuaHue(5 Nu): BbIxogHON
curHan BbllWwen 3a npeaensl
avanasoHa

HeT uHgukaumm: curHan
OTCyTCTBYET

K15.A08

YcrnoBHble LiBETOBbIE 0003H

avyeHund Tmnos Mouyne|7|

ony6own:
OUCKPETHBbIN BbIXOA

droneToBbIN: aHanoroBbIN
BbIX0[

CBeTno-3efeHbIn:
JVUCKPETHbIN BXOA,

TemHOo-3eneHbIN:; aHanoroBbIn
BXop

ECJIIT.426439.001 PO Bepcus 1.1
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MY

Technologies

CTpykTypHas cxema

CtpyktypHasa cxema moayna K15.A08 npeacrtasneHa Ha pucyHke 14.

BHyTpeHHss cxema

AHanorosoe
npeobpasoBaHie +VCC BbIXOAHO + e
HanpshkeHue : i
/ Vio+ A ! i
VCC \ 1?9:1_!_\/_‘9_ /
AHanoroBoe 1
npeobpasosaHme +VCC + P — .
BbixoaHol ToK : i
L./~ A ) 5 !
VCC +100Q-1kQ
+VCC
T || | 24v
o O
DC/DC =
J;: & ov_ it
AGND] 17
-VCC DC24V
BHewH®iA

MCTOYHKMK NUTaHWA

PucyHok 14 — CtpyktypHasa cxema mogyns K15.A08

CooTBeTCTBME CUIHANOB 1 Krnemm Mmoayns aHanorosoro BbiBoga K15.A08 npusegeHsl B

Tabnuue 13.

ECJIIT.426439.001 PO Bepcus 1.1
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Tabnuua 13 — OnucaHve KNeMMHbIX MNOAKMIYEHUA MOAYNS aHanoroBoro BbiBOAA
K15.A08

BHelwHun Bng CurHan K:j::;a Knemma cnpaBa CurHan

VI0+ A0 BO VI0-
VI1+ Al Bl VI1-
VI2+ A2 B2 VI2-
VI3+ A3 B3 VI3-
Vi4+ A4 B4 Vi4-
VI5+ A5 B5 VI5-
VI6+ A6 B6 VI6-
VI7+ A7 B7 VI7-
24V A8 B8 ov

4.3. Moaynb AUCKpeTHOro BBoAa

HasHayeHue

Mogynu agmckpeTHoro BBoga MpedHasHadeHbl A1 NpuMema CUrHasnoB OT AUCKPETHbIX
AaT4YUKOB M Nepefayn ux rno ungpoBomy nHTepdency.

TexHu4Yeckne xapakTepucTuKu

OcHoBHble TexHU4eckne xapakrtepuctmkn mogynsa K15.D116 npmueegeHsl B Tabnuue 14.

Tabnuua 14 — TexHn4eckne xapakTepucTmKm

XapakTtepuctuka 3HauyeHune
Oo6Lmne cBegeHus
HanpshkeHve nuTaHua BHYTPEHHEN LWMHLI AaHHbIX, B 5
MoTpebnsemasa MOLWHOCTb BHYTPEHHEN LUNHbI JaHHbIX, 0,175
BT, He Oonee
«lopavas» 3ameHa moayns noaaepxunBaeTcs, mepbl 6e30nacHOCTH CM.
B pasgene 8.2
Pa3mepbl (LLMpUHa X BbiCOTa X rnybuHa), Mm 12,0 x 105,0 x 85,0
Macca, r, He Bonee 73,0
Bxon
Tun moayns OVCKPETHbIN

ECJ1T.426439.001 P3 Bepcus 1.1
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Pexum Bxoaa

MY
Technologies
XapaKTepVICTVIKa 3HayeHue

source/drain

KoHdurypauma ypoBHsi curHana fiormdeckon «1» n «0»

lNMporpammHoe obecnevyeHune

KonunyecTtso BxoaoB 16
[wanasoH BxogHoro curHana, B 24 (o1 0 oo 28,8)
BxogHon Tok kaHana, A 4 (npn 24 B)
YpoBeHb curHana norundeckon «1», B =15
YpoBeHb curHana norundeckoro «0», B <12
Bpemsi cpabaTbiBaHMst annapaTHOro obecneyeHns 100/ 100
BKI/BbIKIT, MKC

BxogHoe conpoTtuBneHune kaHana, kOm oT 6 0o 6,3
ManbBaHMYecKasi n3onsaums rpynnosas
CeeTogunogHasa nHgvkaums nokaHanbHas

He noaaepxvBaeTcs

HesaBucmnmas HacTporika kaHanos

He noaaepxvBaeTcs

®DyHKUMSA ONarHOCTUKN

noaaepXusaeTcs

[encTtene npu BbIKIHOYEHUN

obHoBNEHNEe BXOO0B

IO Mapping

noaaepXuBaeTcs

YctpoucTtBo u pabota moayns

BHewHnn Buag mogynsa anckpetHoro Beoda K15.D116 npeacrasneH Ha pucyHke 15.

ECJIIT.426439.001 PO Bepcus 1.1
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@ U% Moaynb AMCKPETHOTO BBOAA
(AN K15.D1.16.UBB.U.000.G
000 «31 21 Ty TekHoNOMKUC»

450047, r. Ydba, yn. BakanuHckan 9/8

Ten.: 8 (800) 775-74-70

e-mail: support@a-t-tech.ru

Ne I

,__
1
L

Y

L
]

1T |‘-| COENAHO B POCCUK
w’ \w)

PucyHok 15 — BHewHun Bug mogyna K15.D116

Onucanue paboTbl cBeTOAMOAHbIX MHAMKaTopoB moayns K15.D116 npuBeneHo

Tabnuue 15.

ECJIIT.426439.001 PO Bepcus 1.1
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Tabnuua 15 — OnncaHve paboTbl cBETOANOAHBLIX NHAMKaTOPOoB Moayns K15.D116

BHewHun Bug O6o03HayYeHUue ‘ OnucaHue

MegnenHas scnbiwka(0,5 My):
VHankaTop ) WHULManusaunsa moaynsi. _

R craryca 3eneHbin | Benbiwka (20 'w): pabounii pexxmm,
cB4a3b ¢ LY unn mogynem
yOaneHHOM KOP3UHBbI
BkntoyeH NOCTOSAHHO:
HencnpaBHOCTb BHYTPEHHEN LUMHbI
AAHHbIX I HaNpsKeHUs NMTaHNs
MOoAay”ns
MepuaHue(0,5 Mu):

Mugukatop .

E oMbk KpacHbili | HECOOTBETCTBUE KOHGUrypaLumm
Mepuanne(10 u): kopoTkoe
3aMblkaHMe Moayns, obpbIB Lenu
UIn neperpes
HeT nHgukauun: moagynbs paboTtaeT
HOpMarbHO
BkritoveH NOCTOSIHHO: AUCKPETHBLIN

00-07 Nugukatop 3enenbiii BXO[ aKTUBEH

10-17 kaHana IO HeT nngnkaumn: curHan
OTCyTCTBYET

YCnoBHble LBETOBbIE 0603HAYEHNSI TUMOB MOAYIIEN
Fony6own: ANCKPETHbIN droneToBbIN: aHaNoroBbIN

K15.DI16 BbIXO[ BbIX0[,

CBeTno-3eneH.li: TeMHO-3eneHbIn: aHanoroBbIn
AVCKPETHBIN BXOA BXOA

ECJIIT.426439.001 PO Bepcus 1.1
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CTpykTypHas cxema

CtpykTtypHasa cxema moayna K15.DI16 npeactaBneHa Ha pucyHke 16.

‘DC24V!

A

------

Tun Drain
Pexxum BBOJA

/ 100 Fo! — ! K
!
' OnTounsonayus
107 ' !
/ O — I
110 OnToun3onauus
/ O —1 I
!
' OnTouzonayus
117 I !
. o—{ 1} , —
A¥=
:. +||- \COM,
: ' OnTonzonauus

----- -

Twvn Source
Pexxum BBOOA

BINSXO BEHHOALAHG

PucyHok 16 — CTpykTypHasa cxema mogynsa K15.D116

CooTBeTCTBME CUrHanoB u knemm moaynsa amckpetHoro Beoga K15.DI16 npueeneHbl B

Tabnuue 16.
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Tabnuua 16 — OnncaHne KNeMMHbIX NOAKMYEHUIN MoayNa anckpetHoro Beoga K15.DI16

Cxema CurHan K:ﬁ:;;a Knemma cnpaBa CurHan
100 A0 BO 110
101 Al Bl 111
102 A2 B2 112
103 A3 B3 113
104 A4 B4 114
105 A5 B5 115
106 A6 B6 116
107 A7 B7 117
COM A8 B8 COM

4.4. Moaynb AUCKPETHOro BbiBoAA

HasHauyeHue

Moaynn [OMCKpeTHOro BbiBOAA MpedHasHayeHbl And ynpaeneHus notpebutensmu,
MexaHu3Mamu C OUCKPETHbIM YynpaBreHnem U rnepegadv WHgopmaumm no undpoBoMy
NHTEepency.

TexHu4Yeckne xapakTepucTuKu

OcHOBHble TeXHU4YeCKMe xapaktepuctmkn moayns K15.D016 npuBeneHsbl B Tabnuue 17.

Tabnuua 17 — TexHUYeckme xapakTepucTukn

Xapaktepuctuka ‘ 3Ha4yeHue
Oo6Lmne cBegeHus
HomuHanbHoe HanpsikeHne nutaHusa moayns, B 24 (ot 20,4 po 28,8)
MoTpebnsemasa mowHOCTL Moayns, BT, He 6onee 0,24
HanpshkeHve nuTaHua BHYTPEHHEN WWHLI AaHHbIX, B 5
MNMoTpebnsiemasi MOLLHOCTb BHYTPEHHEN LWKHBbI, BT, He 0,35
bonee
«lopsayas» 3ameHa moayns noggepxunsBaeTcs, mepbl 6€30NacHOCTU CM.
B pasgene 8.2
3awmTta ot obpaTHom nondpHocTn 24 B nogaepxneaeTcst
Pa3mepbl (LUMpUHa X BbicOTa X rnybuHa), Mm 12,0 x 105,0 x 85,0
Macca, r, He Bonee 74,0

ECJ1T.426439.001 P3 Bepcus 1.1
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XapaktepucTtuka 3Ha4yeHue
Tun moayns ONCKPETHBLIN
Pexunm Bbixoga Source/Drain
KonunyecTtBo BbIxO40B 16
[mnanasoH BbIxogHoro curHana, % 24 B+ 10
BbixogHow TOK kaHana/moaynsi (pesnctmBHas 0,5; 4
Harpyska)
BbixogHowm Tok kaHana/moayns (MHOYKTUBHasA 7,2,12
Harpyska)
BbixogHow Tok kaHana/moayns (namnoBasi Harpyska) 5;18
AnnapaTHoe Bpems cpabaTbiBaHWSA 100/100

- ¢ «0» Ha «1»
-c «1» Ha «O»

ToOK yTeYKM B BbIKIHOYEHHOM COCTOSIHUM, MKA 10
HomuHanbHasa yactoTa KoMmyTaumm npu Harpyskax, ' pesucTusHas — 100
MHAyKTnBHag - 0,5
namna — 10
ManbBaHMYyeckas nsonauus nokaHanbHasi ontTmyeckas
CeeToguogHas nHomkaums nokaHanbHasi
OT KOPOTKOro 3aMblkaHu4, neperpesa,
3awmTa BbIxoga neperpysku no ToKy, MOHWXEHHOro
HanNpPs»KeHUs, CMeHbl MNONSIPHOCTH
MHankauma HencnpaBHOCTU BHELLHErO MCTOYHUKA nogaepxueaeTtca
nuTaHna
HacTpoiika pexxnmoB BbiBOOA hold, clear, preset value
HesaBucumasn HacTporika KaHanos He nogaepxunBaeTcs
OYHKUNA OnarHOCTUKK nogaepxueaeTtca
[encTtBune npm octaHoBe B COOTBETCTBUM C HACTPONKaAMN PEXMMOB
BblBOAA
IO Mapping nogaepxumsaetcs

YctponucTtBo u paboTta

BHewHun Bug moaynsa amckpeTtHoro BbiBoga K15.D016 npefcraBneH Ha pucyHke 17.
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m U% Moaymb AMCKPETHOTO BLIBOAA
o K15.D00.16.UBB.U.5.G

000 «3i1 3HA T TEKHONOAKUC»

450047, r. Ycba, yn. bakanvuHckas 9/8

Ten.: 8 (800) 775-74-70

e-mail: support@a-t-tech.ru

Ne [

Qoo | g | @10
Qo1 11

PucyHok 17 — BHewHun Bug mogyna K15.D016

Technologies

Onucanue paboTbl cBeToanogHbix uHAaukatopoB moayns K15.D016 npuBeneHo

Tabnuue 18.
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Tabnuua 18 — OnncaHve paboTbl CBETOAMOAHLIX MHAMKaTOopoB moayns K15.D016

BHewHun Bug O6o03HauYeHue ‘ OnucaHune pyHKLUM

P
N
o
(=
o
=
(=)

MegpneHHas Bcnbiwka (0,5 My):
NHULManmM3auma Moayns.

R CVITZHTCEZTOP 3eneHbin | Benbiwka (20 'y): pabounii pexmm,
cBasb ¢ UMY mnn mogynem
yOaneHHOM KOP3uHbI
BkntoyeH NOCTOSIHHO: HEMCNPaBHOCTb
BHYTPEHHEN LUMHbI AAHHbIX NI
HaNPsSPKEHUA NUTaHUSE MOAYNSA.
Mepuanue (0,5 'y): HecooTBETCTBME

£ UHgukaTop KpacHbiii KOHcpurypauum

OLNBKM MepuaHue (10 ''y): kopoTKoe
3aMblkaHue, obpbIB Lenu unm
neperpes Moaynsi.
HeT nHgukaumm: moaynb paboTaet
HOpManbHO
BkntoyeH NOCTOAHHO:

00-07 ViHankaTop 3eneHblil | ANCKPETHbIV BbIXO aKTMBEH

10-17 kaHana 10
HeT nHgukaumm: curHan oTcyTcTByeT

YCnoBHble LBETOBbIE 0603HAYEHNS TUMOB MOAYEN
Fony6own: ®droneToBLIN: aHaNoroBbIN

K15.DO16 ANCKPETHbLIN BbIXO BbIX0[,

CBeTno-3eneHbin: TeMHo-3ereHbIn: aHarnoroBbINn
ONCKPETHbIN BXOS BX0O[

ECJIIT.426439.001 PO Bepcus 1.1
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CTpykTypHas cxema

CtpykTtypHasa cxema moayna K15.D016 npeacrasneHa Ha pucyHke 18.

| Qoo Harpyska
Ji S
l : Harpyska
' Q07
I : 0 1+
g L a10 Harpy3aka
g W/
®
®
I
I i
5 z !
E i 1 Q17 Harpy3aka
I L
© L
!
24V
O ®
LoV Nl
et II
DC24V

PucyHok 18 — CtpyktypHasa cxema mogyns K15.D016

CooTBeTCTBME CUTHAMOB U KIeMM Moaynsa auckpeTHoro BbiBoga K15.D016 npuBeeHs! B

Tabnuue 19.
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Tabnuua 19 — OnucaHve KNEMMHbIX MOAKMYEHUN MOLYNSA AUCKPETHOro BbIBOAA
K15.D016

Knemma

BHelwHunn BUA CurHan cnesa Knemma cnpaBa CurHan
Q00 A0 BO Q10
Q01 Al Bl Q11
Q02 A2 B2 Q12
Q03 A3 B3 Q13
Q04 A4 B4 Q14
Q05 A5 B5 Q15
Q06 A6 B6 Q16
Qo7 A7 B7 Q17
24 B A8 B8 0B

4.5. Moaynb namepeHusa Tepmonap

Ha3Ha4yeHue

Mogaynb K15.TC4 npegHasHadeH ans o6paboTkn HU3KOBOSIbTHBIX CUrHANoOB OT Tepmonap
N nNpeobpasoBaHMM aHanNoOroBbiX cUrHanoB B umndpoBon cdopmaTt, obecneymBas namMepeHne u
permcTpauuio TemnepaTypbl B cucteMax cbopa gaHHbIX 1 aBTOMaTM3aunm.

TexHnYeckne xapakTepucTukm

OcHoBHble TexHuyeckne xapakrepuctukn moayns K15.TC4 npusegeHsl B Tabnuuax 20, 21,
22.

Tabnuua 20 — TexHNn4Yeckne xapakTepucTmkn

XapakrtepucTtuka 3HaueHue
OoOwune cBegeHus
HomuHanbHoe HanpsikeHne nutaHusa moayns, B 24 (ot 20,4 po 28,8)
MoTpebnsemasa mowHOCTL Moayns, BT, He 6onee 2,4
HanpskeHvne nutaHua BHYTPEHHEN LUMHbI AAHHbIX, 5
B
MoTpebnaemas MOLLHOCTb BHYTPEHHEN LUNHbI 0.175

JaHHbIX, BT, He bonee

noaaepXxunBaeTcs, Mepbl 6€30NacHOCT CM. B
pasgene 8.2
3awmTta ot obpaTHom nondpHocTu 24 B nogaepXxmBaeTcs

«lopavas» 3ameHa moayns

ECJ1T.426439.001 P3 Bepcus 1.1
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Xapaktepuctuka
Pa3smepsbl (LUMprHa X BbicOTa X rNy6uHa), Mm

MY

Technologies

3HauyeHue
12,0 x 105,0 x 85,0

Macca, r, He bonee

72,0

KonuuyectBo BXoO0B 4

PaspsagHocTtb AL, 6ut

24

Tun Tepmonap

k,j,e,b,nr st

MeTtoa TepMOKOMMNeHcaunmn

BHYTPEHHAA KOMNeHCaunAa XonoaHoro cnasa

TouHocTb (npu 25 °C), %

10,1 + NOrpeLHOCTb KOMMNEHCAL MM XONO4HOro

3Ha4YeHUA N OTKII4YEHNA

cnas
10,3+ NorpeLwHoCcTb KOMMNeHcaumm Xono4HOro
TouHocTb (npu oT 20°C go 60°C), % P 4 A
cnas
anbBaHMYyeckasn n3onsaums rpynnosas
CeeTogunogHasa nHgvkaums nokaHanbHas
O6GHapyxeHune npeBblLLeHNs npeaenbHoro
NOAAEPXNBAETCS

MporpammHoe o6ecneyeHune

[nana3oH BpeMeHn unbTpaunmu, c

0..100 (no ymon4anuto 5)

®DyHKUMSA ONarHOCTUKN

NoAAepXuBaeTcs, Bbixod 3a npeaensl, o6pbiB

I'Io,u,qep>|<|/|BaeMb|e TUNbl 4aTYNKOB

K, J,E,B,N,R, S, T (no ymonyanuto tun K)

HesaBucnmas HaCTDOVIKa BKIMKO4YEHUNA KaHanos

nogaepXxmBaetTcd

Pexum oTobpaxeHus

uenbcui (°C)*10 (npumep: 50°C oTobpaxaeTcs
kak 500)

O6HoBMEHNE JaHHbIX

aCUHXPOHHOE OBHOBMEHME B COOTBETCTBUM CO
BpEMEHEM BblGOPKY;

[encTtBune npu Bbixoae 3a npegensol

BbIBOA MaKCMMarbHOro /MMHUMAaIbHOMO
3Ha4YeHunA

[unarHocTturka KoHpurypaumm

pacno3HaBaHue oLWMBOK KOHUrypaLmuy;
HEeKOppPEeKTHasi HaCTpoVika NapaMeTpoB KaHana.

IO Mapping

nogaepXxmnBaeTcd

ECJIIT.426439.001 PO Bepcus 1.1
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Tabnuua 21 — MeTponornyeckme xapakTepucTmkm

Onana3oH
Twun ceHcopa ToYyHOCTb AUCKpeTU3auum
Temneparyp
<+2.3°C[-200 °C = T =-100 °C]
< +1° _ oC < < o
K -200.0°C..+1372.0°C $1°C[-100 °C =< T 500 °C]

<+0/6°C [500 °C < T <1300 °C]
<+1 °C [1300 °C < T <1372 °(]
>+3 °C [-210 °C < T <-100 °C]
J -210.0°C..+1200.0°C < £3 °C [ -100 °C < T <500 °C]
<+2.2 °C [ 500 °C < T 1200 °C]

] ] < +3.4 °C[ -200< T <400]

E -200.0°C..+1000.0°C <+1C [ 400 °C £ T £1000 °C]
>+7 °C [ 250 °C < T <750 °C]

B 250.0°C..1800.0°C < +5°C [ 750 °C < T 1200 °C]

< +4,5°C[ 1200 °C < T <1800 °C]
>+3 °C [-200 °C < T <-150 °C]
N -200.0°C..+1300.0°C <3 °C [-150 °C < T <750 °C]
<+2.5°C [750 °C < T <1300 °C]
>+6 °C [-50 °C < T <100 °C]
<46 °C [100 °C < T <250 °C]
R -50.0°C..+1765.0°C <45 °C [250 °C < T <500 °C]
<#5.5 °C [500 °C < T 1700 °C]
>+4.5 °C [1700 °C < T <1765 °C]
>+7 °C [-50 °C < T <100 °C]
<46 °C [100 °C < T <250 °C]
S -50.0°C..+1765.0°C <#4 °C [250 °C < T <500 °C]
<#5.5 °C [500 °C < T 1700 °C]
>+4.5 °C [1700 °C < T <1768 °C]
>+1°C [-200 °C < T <100 °C]
<+1°C [100 °C < T <400 °C]

T -200.0°C..+400.0°C

Tabnuuya 22 — NorpelwHoCcTb KOMMNEHCaALUMN XONOAHOro cnas

Tun VeTaHOBKM Tun MooV MorpewHocTb (0T MMHYc  lMorpewHocTb (o1 0°C
y 24 20°C po 0°C) bo nntc 55°C)
TemnepaTypHbIn +3 1,75
ropusoHTanbHas -
HeTemMnepaTypHbIN 16,5 4.5
BepTUKanbHasi, Noa TemneparypHbiil +5,5 +4
yrnom HeTeMnepaTypHbIv 15,5 4.5

YcTponcTBo n pabora

BHewHun Bug moaynsa aHanorosoro Beoga K15.TC4 npeacraBneH Ha pucyHke 19.
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YOLSTH

@ U% Mogyrnb U3MepeHUs TepMonap
AN K15.TC.04.UBB.U.000.G

OO0 «3# 3HA Tu TekHoNOAKUC »

450047, r. ¥dba, yn. BakanuHckas 9/8

Ten.: 8 (800) 775-74-70

e-mail: support@a-t-tech.ru

No I

PucyHok 19 — BHewHun Bug mogyna K15.TC4

Onucanue paboTbl cBeToguoaHbix uHAMkatopoB Moayna K15.TC4 npuseneHo

Tabnuue 23.
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Tabnuua 23 — OnucaHne paboTbl cBETOANOAHbIX MHANKaTOpoB Moayns K15.TC4

BHewHun Bua O6GO3Ha4YeHue ‘ OnucaHue

MegnenHas scnbiwka(0,5 My):
MHUUManu3auma mogyns
3eneHbin Benbiwka(20 My): pabounin pexnm,
cB4a3b ¢ LMY unn mogynem
yOaneHHOM KOP3UHBbI
BkntoyeH NOCTOSAHHO:
HENCNpPaBHOCTb BHYTPEHHEN LUMHbI
AAHHbIX I HaNpsKeHUs NMTaHNs
Moaynsi.
Mepuanue (0,5 Mu):
KpacHbI HecCoOTBEeTCTBUE KOHUrypauum
Mepuanwue (10 u): kopoTkoe
3aMblkaHne, O0pbIB LEenu unm
neperpes mMoayns.
HeT nHgukauun: moagynbs paboTtaeT
HopMarnbHO
BkntoyeH NOCTOSAHHO:
BXOAHOW CUrHan akTMBEH
MugukaTtop 3eneHbii Mepuanue (5 Nu): BXOAHOW curHan
kaHana IO BbILLEN 3a Npeaensl gnanasoHa
HeT uHankauumn: curHan
OTCYTCTBYET
YCnoBHble LBETOBbIE 0603HAYEHNS] TUMOB MOAYIIEN

ony6own: d1oneToBLIN: aHArNOroBbIN
K15.TC4 ONCKPETHbIN BbIXOA, - BbIXO[,
CBeTno-3eneH.lin: TeMHOo-3eneHbIN: aHanoroBbIn

. |
AVCKPETHbIV BXO[ BXO[,

Mugukatop
cratyca

Mugukatop
OLLNOKMK

YOL'GIMN
m

00-03

ECJIIT.426439.001 PO Bepcus 1.1
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CTpykTypHas cxema

CtpykTypHaga cxema moayna K15.TC4 npeacrasneHa Ha pucyHke 20.

+VCC

diaumgp

L3+ L

-VCC

+VCC

diaung

BWaXD BBHHadLAHG

-VCC

+VCC

N
=
|

Ml

DC/DC

diaumng

L
DC24V

0V

|
><1—|
()]
=
O

BHeLwH\n
WCTOYHUK NUTaHUA

PucyHok 20 — CTpykTypHasa cxema mogyns ssoga K15.TC4

CooTBeTCTBME CUrHaANoOB M Krnemm moayns aHanorosoro Beoga K15.TC4 npusefgeHbl B

Tabnuue 24.
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Tabnuua 24 — OnucaHne KNneMMHbIX NOAKMYEeHN Moaynsa aHanorosoro seoga K15.TC4

Knemma

BHelwHunn BuA CurHan cnesa Knemma cnpaBa CurHan
LO+ A0 BO LO-
L1+ Al B1 L1-
L2+ A2 B2 L2-
L3+ A3 B3 L3-
NC A4 B4 NC
NC A5 B5 NC
NC A6 B6 NC
PE A7 B7 PE
24V A8 B8 ov

4.6. Mopaynb namepeHusa TepmonpeoobpasoBaTernie CONpPoTUBIIEHUN
Ha3Ha4yeHue
Mogynb K15.TR4 npegHasHaveH ans onpeneneHnsa tTemnepaTtypbl Ha OCHOBE U3MeEPEHUS
TEPMOMETPOB CONPOTMBIIEHNSA N Npeobpa3oBaHNA MNOMYYEHHbIX AaHHbIX B LMAPOBOW CUrHan.
TexHnYeckne xapakTepucTukKu
OcHoBHble TexHU4eckme xapakrtepuctukn mogynsa K15.TR4 npuBegeHsbl B Tabnmuax
25, 26.

Tabnuua 25 — TexHn4eckne xapakTepucTmKkm

Xapaktepuctuka 3Ha4yeHue
Oo6Lmne cBegeHus
HomuHanbHoe HanpsikeHne nutaHus moayns, B 24 (o1 20,4 po 28,8)
MoTpebnsemasa mowHOCTbL Moayns, BT, He bonee 2,4
HanpshkeHvne nutaHma BHYTPEHHEN LUMHbI AAHHbIX, 5
B
MoTpebnsemasa MOLWHOCTb BHYTPEHHEN LUNHDI 0,175
JaHHbIX, BT, He bonee
«lopsayvas» 3ameHa moayns noaaepXmnBaeTcd, Mmepbl 6€30NacHOCTU CM. B
pasgene 8.2

3awmTta ot obpaTHoM NoNsApHOCTU BXoaa 24 B nogaepxmBaetcs

ECJ1T.426439.001 P3 Bepcus 1.1
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XapakTtepucTtuka 3HavyeHue
Pa3mepbl (LLMpUHa X BbiCOTa X rnybuHa), Mm 12,0 x 105,0 x 85,0
Macca, r, He bonee 73,0

Konun4yecTtso BxoaoB

4

PaspsagHocTtb AL, 6ut

24 out

Twvn nogkno4YeHns

OBYX-, TPEX-, YETBIPEXNPOBOAHOE

Tun RTD

Pt100, Pt1000

Temnepartyp , %

Mpeaensl OCHOBHOM NpUBEAEHHOW MOrPEeLLHOCTH +0,1
namepeHus npu 25 °C, %

OcHoBHas npmBeaeHHast NOrpeLLIHoCTb

HanpskeHnsa B paboyem gnanasoHe +0,3

Bpems cdounbTpaumn, ¢

1..100 (no ymonyaHuto 5)

3Ha4YeHnA N OTKII4YEHNA

®YHKUNS ONArHOCTUKM

FanbBaHW4eckasi 3onsaums rpynnosas
NHankaums coCTosIHNA BbIXOO0B nokaHanbHasi
OGHapyeHne npeBbILLEHUS NPeaebHOro nogaepxmBaeTcs

NMporpammHoe o6ecnevyeHune

MopaepxuBaeTcs, BbIXOA 3a nNpeaensl, 00pbIB,
HencnpaBHOCTb NUTaHUS

MopaepxuBaemMble TUMbl 4aTYNKOB

Pt100-2, Pt100-3, Pt100-4, Pt1000-2, Pt1000-3,
Pt1000-4 (no ymon4yanuto Pt100-2)

HesaBucmnmas HacTporika kaHanos

noaaepXxusaeTcs

Pexxunm otobpaxeHus

uenbcun (°C)*10 (npumep: 50°C oTobpaxaeTtcs
kak 500)

YacToTa BbIOOpKM

ACUHXPOHHOE OBGHOBIEHME B COOTBETCTBUM CO
BPEMEHEM BLIGOPKK

[encTtBne npu BbiXxoae 3a npenensl

BbIBOJ, MaKCMManbHOro /MMHUMAarnbHOro
3Ha4YeHnA

[unarHocTturka KoHpurypaumm

pacrnosHaBaHue oWnBOoK KOHUrypaLmu;
HEKOppEKTHasi HaCTpoOKrKa NapaMeTpPoB KaHana

IO Mapping nogaepXxnBaeTcs
Tabnuuya 26 — MeTponornyeckme xapakTepuctukm
Twun gaTymka [dvana3oH namepeHus \ To4yHOCTb

+2°C [-200°C<T < -100°C]
+1°C [-100°C<T < 300°C]

Pl -200.0 °C..+850.0 °C.
e 00.07C.#850.07C £2°C [300°CSTS700°C]
£2.5°C [T >700°C]
£2°C [-200°C< T < -100°C]
°C [-100°Cs T < 300°
Pt1000 -200.0 °C..+850.0 °C. #1°C [-100°C< T < 300°C]

+2°C [300°C< T<700°C]
+2.5°C [T > 700°C]

ECJIIT.426439.001 PO Bepcus 1.1
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YcTponcTBo u pabota
BHewHnn Buag mogyna K15.TR4 npeacrasneH Ha pucyHke 21.

Mopayne nsmepeHus
U% TEpPMOCONPOTUBNEHWUIA
B K15.TR.04.UBB.U.000.G
000 «31 3HA T TeKHONOMKHUC»
450047, r. Ydpa, yn. bakanuHckas 9/8
Ten.: 8 (800) 775-74-70
e-mail: support@a-t-tech.ru

Ne I

Four-wire

COENAHO B POCCHKA
n
|

PucyHok 21 — BHewwHui Bua moayns K15.TR4

OnucaHue paboTbl cBeToauoaHbiXx uHAMKaTopoB Moayna K15.TR4 npuBeneHo

Tabnuue 27.
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Tabnuua 27 — OnucaHne paboTbl cBETOANOAHbIX MHANKaTopoB Moayns K15.TR4

BHelwHun Bug

A
-—
-
-]
A
-

O6o03Ha4yeHne

OnucaHue

NugukaTtop
cratyca

3eneHbln

MegpnexHas Bcnbiwka (0,5 My):
NHULManmM3auma Mogyns.

Benbiwka (20 'y): pabouni
pexunm, caasb ¢ LMY nnn
MoAYfeM yaaneHHOW KOP3WHbI

NugukaTtop

KpacHbIn
owunobku P

BkntoyeH NocTosiHHO:
HeucnpaBHOCTb BHYTPEHHEN
LUNHBI AHHbBIX UKW HanpsKeHns
nUTaHnsa Mogynsi.

Mepuanue (0,5 lu):
HeCcOOTBETCTBME KOHUrypaumum

Mepuanue (10 Nu): kopoTKkoe
3amblkaHue, obpbIB Lenu nnm
neperpes Moayns.

HeT nHamkaummn: moaynb
paboTaeT HopmasnbHO.

00-03

NugukaTtop

3eneHbln
kanana 10

Bknto4yeH NOCTOAHHO: ecTb
BXOOHOW curHan.

Mepuanue (5 'y): BxogHON
CvrHan Bblwen 3a npegensl
AvanasoHa

HeT nnankaumn: BxogHon curHan
OTCYTCTBYET.

K15.TR4

YcnoBHble LBETOBbIE 0603HAYEHMST TUMOB MOAYSEN

rony6own:
OWUCKPETHBbIN BbIXOA

duroneToBbIN: aHanorosbIN
BbIX0O[,

CBeTno-3efeHbIn:
JVUCKPETHbIN BXOA,

TeMHo-3eneHbIn:
aHanoroBbI BXoA,
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CTpykTypHas cxema

CtpykTypHasa cxema moayna K15.TR4 npeacrtaBneHa Ha pucyHke 22.

* * 2
2-X NpoBOJHOE ' |0<+I—@ T
noaKmnioYeHue N
4 RO+ 4
l | :
. RO-1 3
B U |0-:;_'="'" iVde
3-X npoBofHoe * 2+) ) +VCC
noaKmnioyeHue e
g R2+l o Z
s 5
3
g ?
AN R2-1 o I
*1 —m |PE <l—|:|—| %
! L iy 12 " VCC =
3
=
*3 o
4-X NpoBoAHOE 13+1 o +VCC
noaKmnioYeHue # R3 +I =~
Vg b <
3
. R3-J 3
L = : vec
+VCC
I77) G R 5 R O |
©
5 | |bc/oc j
__ov. 3
e " H ] AGND
DC24V -VCC

BHeLHWiA
WCTOYHUK NUTaHKA

PucyHok 22 — CTpykTypHas cxema moayns seoga K15.TR4

CooTBeTCTBME CUTHANoOB M Kremm moaynst aHanorosoro Beoga K15.TR4 npuBeneHbl B

Tabnuue 28.
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Tabnuua 28 — OnucaHme KneMMHbIX NOAKMYEeHN Moaynsa aHanorosoro Beoga K15.TR4

BHelwHunn Bng

CUrHan AL Knemma cnpaBa CUrHan
crneBa
10+ AO BO 10-
RO+ Al B1 RO-
11+ A2 B2 11-
R1+ A3 B3 R1-
12+ A4 B4 12-
R2+ A5 B5 R2-
13+ A6 B6 13-
R3+ A7 B7 R3-
24v A8 B8 oV
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5. MoAayInu ynpABIeEHnUA PESEPBUPOBAHUEM

HasHauyeHue

Mogaynb ynpasneHus pesepsupoBaHmem LM K15.CSL npegHasHaveH gns obecnedeHns
OTKa3oycTon4mBomn paboTbl LLEeHTpanbHOro npoueccopa KOHTposnsepa n3mMepuTenbHOro 3a CHeT
peanu3auun pesepBUMPOBaHWSA MO MNPUHLUMUMNY [OpsiYero pesepBupoBaHus; obecneynBaeT
CUHXPOHU3ALNIO COCTOSIHUIA OCHOBHOIO U pe3epBHOro L, aBTomaTnyeckoe nepekntoyeHmne npu
oBGHapyXeHun OTKa3a OCHOBHOrO YCTPOWCTBA, Nepedady AMarHOCTUYECKOW W ynpaBnstoLlen
MHdopMauuKn, B3auMogencTeme ¢ KOp3nHon BBoAa-BbIBOAA.

Moaynb ynpaBneHus pesepBupoBaHnemM kKoHTponnepa K15.CSW npegHasHaveH ans
peanu3auun MNOMIHOTO  pPe3epBUPOBAHUS  KOHTPONiepa W3MEPUTENbHOrO MO MPUHUMNY
AyGnvpoBaHusA BCeX KNIOYEBbLIX PYHKUUN; obecneyunBaeT CUHXPOHM3aLUMI0 paboumx COCTOSAHWUI
OCHOBHOIO UM pe3epBHOro0 Yy3rioB, pe3epBUPOBaHME WCTOYHUKOB MUTAHWUA, OpraHM3aumto
OTKa30yCTONYMBOM CBA3M MeXAy pe3epBUMPYEMbIMU KOMMOHEHTaMM (BKMNOYas JIMHUK CBS3M),
nepegadvy ynpaeBnswOen M ONAarHOCTUYECKOW WHgopMaumn; sBAFeTCA COCTaBHOW 4YacCTbio
CUCTEMbI MOSTHOMO pe3epBUPOBaHUS KOHTponnepa.

TexHu4Yeckne xapakTepucTuKm

OcHoOBHble TexHMYeckMe xapaktepmucTukmn moaynen K15.CSL n K15.CSW B tabnuue 29

Tabnuua 29 — TexHn4eckne xapakTepmucTUKn

XapakrtepucTtuka 3HauveHue

Oo6wwume cBegeHus

HomuHanbHoe HanpsikeHne nutaHus moayns, B 24 (ot 20.4 no 28.8)

HoMuHanbHbIN BXOOHOW TOK, A 0.9 (npu 24 B)

HomuHanbHoe HanpsikeHne NUTaHUsg BHYTPEHHEN
LWMHbI AaHHbIX, B
HoMWHarnbHbIN TOK BHYTPEHHEN LWMHbI AaHHbIX, A 2A (npn 5 B)

0o 85% (pabouvasa TemnepaTtypa 60°C / ToK
1.7A vnu paboyasa Temnepatypa 10°C / Tok
2A)

OT KOPOTKOrO 3aMblKaHUsl, NepeHanpskeHns,
MOHWXEHHOrO HanpsXXeHusl, CMEHbI
NONAPHOCTH, UNbTPaLMNSA MMMYNbCHbIX

5 (01 4.75 no5.25)

MoTpebnaemas MOLLHOCTb BHYTPEHHEN LUNHBbI
JaHHbIX

3awmTa NCTOYHMKA NUTaHUS

nomex
y noaaepXxunsaeTcsi, Mepbl 6€30NacHOCTM CM. B
«lopayasa» 3ameHa mogynemn
pasgene 8.2
Pasmepsbl (LunMprHa X BbicOTa X rnybuHa), Mm 40.0 x 105.0 x 85.0
Macca, r, He 6onee 165,0

NMporpammHoe obecne4veHme (Tonbko K15.CSL)

MapameTpbl CBA3M CVHXpOHM3aUus MoZaynv Beoaa/sbiBoaa
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Xapaktepuctuka 3HauveHue

MpoTokon obmeHa BHYTPEHHUIW NPONPUETAPHBLIN
CkopocTb obmeHa, MobuTt/c 100
Linkn onpoca moaynen, <4
MC
MacwTabupyemocTb Konuyectso moaynemn 16
BBOJA - BbiBOAA

YctpouncTBo n pabota
BHewHun Bua moayns ynpasrneHus pesepsupoBaHuemM LM K15.CSL npeacrtasneH Ha

pucyHke 23. BHellHWA BMO MOAynsi ynpaBneHust pesepBUpoBaHMEM KoHTpornepa K15.CSW

npencraBneH Ha pUcyHke 24.

QIS et

-_—
3

PucyHok 23 — BHewHun Bug mogyna K15.CSL
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Q05 CSW

PWR
ETH1

ETH2

Q0
Q0O
Q0O

r:; I5 . ' ;' S

4

PucyHok 24 — BHewHmnn Bug moayna K15.CSW

TunoBasi  KOHCTPYKUMS  MoAyns

npencraeneHa Ha pucyHke 25.

ynpaBneHuss pesepsupoBaHmem LIl
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PucyHok 25 — KoHCTpyKUuna moayns ynpasneHus pesepsuposaHmem LM K15.CSL

TunoBasa KOHCTPYKUMA Moaynsa ynpaeBneHus pesepBupoBaHnem koHTponsepa K15.CSW

npencrasneHa Ha pucyHke 26.

PucyHok 26 — KOHCTpyKUMS Moaynsa ynpaBneHus pesepsupoBaHueM kKoHTponnepa K15.CSW
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OnucaHne TMNOBOW CTPYKTYpPbl MOAYNEN pe3epBMpoBaHns npmuesegeHo B Tabnuue 30.

Tabnuuya 30 — OnncaHme KOHCTPYKLMM MOAYIEn pe3epBnpoBaHns

NeNe ‘

HaunmeHoBaHue

MaHenb nHanKauum

OnucaHune

Lndposon ancnnen: otobpaxaet TekyLiee
COCTOSIHME MoAaynsi.

Bo3aMoxxHble HeEUCNpaBHOCTU U pekoMeHaaumMm nNo nx
YCTpPaHEeHUIo NpuBeaeHbI B pasgene 8.7.

PWR: Bcerga BkntoyeH - nutaHne B HOPME;
BbIKMIOYEH - MUTAHNE OTCYTCTBYET.

ERR: BkntoyeH — olLIMbOKa; BbIKMOYEH - OLLMOKM HET.

1 RUN: MNocTosAHHO BKMOYEH — NporpaMmma 3anyLleHa;
BbIKIIOYEH - MpOorpammMa OCTaHOBMEHa.
ETH1: MepuaHue —cBa3b mexay mogynem u LM
yCTaHOBIeHa, naet oOMeH;
BbIKIHOYEH — CBA3M HET.
ETH2: MepuaHne —cBA3b Mexay Moaynamu
pe3epBUPOBaHNA yCTaHOBIEHA, naeT OOMeH; BbIKITHOYEH
— CB43U HeT.
5 UHTephenc nogknioyeHns K NHTepdperic coegmHenmns ¢ LM B pexnme
LUMHE, pacnofoXeHHbIN criesa pe3epBUpOBaHUA
3 NHOMKaATOP ONTOBOSIOKOHHOM BkntoyaeTcsa npu nogkntoyeHnn, mepuaet npu oomeHe
cBa3n Link/Act JaHHbIMK
4 UHTepdenc pesepBmpoBaHns OAHOMOLOBbIN OBYXKUNbHbIA TUNa SC
cucTeMbl (ONTOBOSOKOHHbBIN)
5 UHTepdbenc pesepBnpoBaHms Ethernet 10/100 M6ut/c
cuctemsbl (Ethernet)
6 UHTepdenc nutaHna OnuncaHue nHTepdpenca npueedeHo B pasgene 8.2
7 NHTepderc noaknoyeHms K K15.CSL — ansa nogknoyeHns Moaynen BBoda-BbiBOAA;

LUMHE, pacnosioXXeHHbIN cnpasa

K15.CSW — He ucrnonb3yetcs
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6. MOOYNM YOANEHHOW KOP3UHbI

6.1. Moaynb yaaneHHoun kop3uHbl K15.RA.EPCD

Ha3HauyeHue

Mopaynb yaaneHHon kopauHbl K15.RA.EPCD npegHasHayeH ong noacyéra uMnyrbcoB OT
BHELUHMX OAaTYMKOB (Hanpumep, 3HKOOAEPOB MMM CHETUYMKOB MOTOKA) M Nepefadn pesyrbTaToB
namepeHuns B cetb EtherCAT B peansHOM BpeMeHu.

TexHn4yeckne xapakTepucTmku

OcHoBHble TexHnYeckme xapaktepuctukn moayns K15.RA.EPCD B tabnuue 31.

Tabnuua 31 — TexHnYeckne xapakTepUCTUKU

XapakTtepucTtuka 3HaveHue

Oo6wwume ceBegeHus

HomMuHanbHoOe HanpsikeHne nutaHua moayns, B 24 (o1 20.4 po 28.8)
HoMuHanbHbIN BXOOHOW TOK, A 0.9 (npu 24 B)
HomuHanbHoe HanpsikeHne NUTaHUs BHYTPEHHEN 5 (oT 4.75 105.25)
LUMHbI AaHHbIX, B
HoMUWHarnbHbIN TOK BHYTPEHHEN LWWHbLI AaHHbIX, A 2A (npn 5 B)
. 0o 85% (pabo4vas Temnepatypa 60°C / Tok
MoTpebnsemasa MOLWHOCTb BHYTPEHHEN LUNHbI R
1.7A vnun paboyasa Temnepatypa 10°C / Tok
OaHHbIX
2A)
3awmTa NCToYHMKa NuTaHns OT neperpysku no ToKy;
CMEHbI NONAPHOCTY; hunbTpaumns
UMMYIbCHBIX MOMEX.
«lopsayas» 3ameHa moaynen noaaepxuneaeTcs, mepbl 6€30NacHOCTU CM B
pasgene 8.2
Pa3mepbl (LUMpuHa x BbicoTa X rnybuHa), Mm 60,0 x 105,0 x 85,0
Macca, r, He bonee 253,0
Twn Bxoga OUCKPETHBLIN
Pexunm Bxopa Source/Drain
KonnyecTtso BxoaoB 16
HomuHanbHoe BXxogHoe HanpshkeHue, B 24 10 % (o1 21,6 po 26,4 )
Jlornyeckas «1», TOK KaHana, =8
MA
. nornyecknn «0», TOK KaHana, <25
BbICOKOCKOPOCTHOM MA
Bxog (AO-A7, BO-B7)
Bpems oTknuka npu <1 («O»— «1»),
NepeKksitoYeH COCTOAHNS, <2 («1» — «0»)
MKC
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800 kI'y, (aByxdasHasa 4acTtoTa C
yeTblpexkpaTHbIM yBenuyeHnem), 200 kM
(oOHOCKOPOCTHOM BXOA)

BxogHoe conpoTusneHue, 2,73
KOm
Jlornuyeckas «1», HanpshkeHne kaHana, B 215
Jlornyeckunin «0», HanpspkeHne kaHana, B <5

Bpemsi omnbTpaumm(nporpammMmHo)

Hu3kaga ckopocTb: 10 mMc..60 mc;

BblcoKkaga ckopocTb: 10 He..60 mMc

KaHanoe B moayne

16

CBeTogunoaHasa nHavkaums

Twn BbIXOOa

Bbixoa

NOKaHallbHaA

OUCKPETHBLIN

Pexnm Bbixoga

Source/Drain

KonnyecTtBo BbIXxo4oB

16

HomuHanbHoe BxogHoe HanpsxeHue, B

24 (o7 20.4 [0 28.8)

HoMuHanbHbIN BXOAHOM TOK ,MA

10 (npu 24 B)

HomuHanbHoe BbIXOoAHOE HanpsaxeHue, B

24 +10 % (ot 21.6 no 26.4)

BbixogHast Harpyska 0.5 A/kanan, 4 A/mogynb
(pe3ncTuBHas)
BbixogHast Harpyska 7.2 Bt/kanan, 50 Bt/mogynb
(MHAYKTUBHASA)
BbixogHast Harpyska 5 Bt/kaHan, 40 Bt/mogynb
a
BbliCOKOCKOpPOCTHOM (MHAnKaLWs)
Bpemsa oTknuka npu <1 («O»— «1y»),
Bbixog (AO-A7, BO-
NepeKsItoYeH COCTOAHNS, <2 («1» — «0»)
B7)
MKC
TpeboBaHUA K TOKY Harpysku, 212 npu paboTte ¢ Beixogamu 6onee 10 kly,
MA
MakcumanbHas yacTtoTa 200 kl'y, NS pesnCTUBHLIX Harpysok,
0.5 'y, AnNga NHAYKTUBHBIX Harpy3ok,
10 My gnsa MHaOnKauum
MakcumanbHasa Yactota 200 ki u,
LM MUHUManbHaga WupuHa umnynsca 2.5 MKc,

perynupyembiin pabounin LK
0,01%..99,99%

ToK yTeuKn B BbIKITIOYEHHOM COCTOSIHUU, MKA

meHee 30 (npu 24 B)

MakcunmanbHoe nageHne HanpskeHns npu
BKItoYeHun, B

<0.05

3awuTa

OT KOPOTKOrO 3aMblKaHusl, Neperpesa,
neperpysku no ToKy, NOHWXEHHOro
HanpskeHusl, 06paTHOro NOAKMYEHUS.
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XapaKTepVICTVI Ka 3HauyeHue

3awmTa OT BHELLUHEN NHAYKTUBHOW Harpysku npy NOAKNHOYEHNN BHELUHUX UHAYKTUBHbIX
Harpy3ok Heo6xogMMOo NOAKMNYNTL ANOA.
CeeTognogHasa nHavkaums rnokaHanbHas
CuHXpoHUu3auns Ha OCHOBE BCTPOEHHOIO MexaHn3ma
npoTokona (DC) nnun cMHxpoHmsaums
BBOAa/BbIBOAA
Pur3n4eckmn ypoBeHb 100BASE-TX
CkopocTb nepegaym, Mout/c 100
MakcmumanbHoe paccTosiHme, M <100 mexgy AByMS y3namu
BegoMble Pexum nepegaun NOMHbIN Oynnekc
yCTpoiicTBa Tononorus nuHenHas
EtherCAT [nana3oH agpecoB BeAOMbIX onpenensaeTcss CUCTEMOM
YCTPOUCTB
Konunyectso BxogHbix PDO, <1024
OanThbl
KonunyecTtso BbixogHbix PDO, <1024
GanTtbl
Pa3wmep BxogHoro 6ydepa, <512
GanTtbl
MacwTabupyemocTtb | Konnyectso mogynewn Beoaa - 16
BblBOAA

YcTtponcTBo u pabora
BHewHun Bug moaynsa yaaneHHon kop3nHel K15.RA.EPCD npegcraBneH Ha pucyHke 27.
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| [ ERR
k RUN

Mopgynb yaaneHHoii KOp3WHbl
AN K15.RA.EPCD.UBB.U.00.00.16.16

000 «31 3HA Tn TeKHONOMKMC»

450047, r. Ydpa, yn. bakanuxckas 9/8
Ten.: 8 (800) 775-74-70
e-mail: support@a-t-tech.ru

COENAHO B POCCHK

PucyHok 27 — BHewHunn Bug mogyna K15.RA.EPCD

TunoBas KOHCTPYKUus moayns yaaneHHon kop3umHbl K15.RA.EPCD npefcraBneHa Ha
puUCyHKe 28.
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PucyHok 28 — KoHCTpykumna moayns yaaneHHon kop3uHel K15.RA.EPCD

OnvcaHue TMNOBOW KOHCTPYKLMM Moaynsa yaaneHHon kop3auHel K15.RA.EPCD npueeaeHo

B Tabnuue 32.

Tabnmuya 32 — OnucaHMe TUMNOBOW KOHCTPYKUMM MOAYyNs yAaneHHOW KOP3WUHbI
K15.RA.EPCD
Ne
No HauwmeHoBaHue OnucaHue
BkntoyeH NOCTOAHHO: BbIXOAHOW curHan
1 MHankaums BbIXOOQHbIX KaHanoB
HeT nHaukaumm: curHan oTcyTcTByeT
BkrtoyeH NOCTOAHHO: BXOOQHOW CUrHan
2 MHavkauusa BXOAHbIX KaHarnoB
HeT nHavkaumm: curHan oTcyTcTByeT
MaHenb Lindposon aucnnen: otobpaxaeT TekyLiee paboyee
NHANKaL MK COCTOSIHME MOAYnNS.
BoamoxHble HeuncnpaBHOCTU N pekoMeHaauunm no nx
3 < RA.EPC yCTpaHeHUIo npuBeaeHbl B pasgene 8.7.
PWR PWR: Bcerga BKIOYEH - NUTaAHNE B HOPME; BbIKMHOYEH -
ERR nnTaHme OTCYTCTBYET.
RUN ERR: BkntoveH — owmbka; BbIKIOYEH - OLUNMOKMN HET.
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Ne HanmeHoBaHue OnucaHue

RUN: INoCTOsIHHO BKHOYEH — nNporpamMma 3anylueHa;
BbIKIFOYEH - MpOrpammMa OCTaHOBMEHa.
4 LAN A LAN A
5 LAN B LAN B
6 NHTepdenc NCTOUYHMKA NUTaHUS OnucaHue nHTepdenca npmsedeHo B pasgene 8.2
7 BbIXoAHbIE KOHTaKTbI 16-kaHarnbHble LNpoBbIE BbIXOAbI
8 BxogHble koHTaKTbI 16-kaHarnbHble LnpoBble BXOAb!
6.2. Moaynu ynaneHHoun kop3uHbl K15.RA.ECS, K15.RA.PNS
HasHauyeHue

Mogynb yoaneHHon kop3vHbl K15.RA.ECS npegHasHadeH ans nogknioyeHns mogynen
BBOZA\BbiIBOA4A W nepefadn BXOAHbIX M BbIXOAHbIX AaHHbIX B [MJIK no npombiwneHHOMY
npoTokony EtherCAT B peanbHOM BpeMeHW.

Mogynb yganeHHon kop3uHbl K15.RA.PNS npegHasHadeH ans nogkntioyeHns mogynen
BBOAA\BbIBOAA W nepefayn BXOAHbIX U BbIXOAHbIX AaHHbIX B [JIK no npombiwnieHHoOMY
npotokony PROFINET B peansHOM BpeMeHM.

TexHn4yeckne xapakTepucTuku

OcHoBHble TexHu4veckue xapakrepuctukun mogynen K15.RA.ECS n K15.RA.PNS B

Tabnuue 33.
Tabnuua 33 — TexHnyeckne xapakTepmucTUKn

XapakrtepucTtuka 3HaueHue
O6Lmne cBegeHus
HomuHanbHOe HanpskeHne nutaHma moayns, B 24 (o1 20.4 po 28.8)

HoMuHanbHbIM BXOOHOW TOK, A 0.9 (npu 24 B)

HomuHanbHoe HanpsikeHne NUTaHUs BHYTPEHHEN
LUMHbI AaHHbIX, B

5 (ot 4.75 10 5.25)

HoMuWHanbHbIN TOK BHYTPEHHEN LWWHBLI AaHHbIX, A 2A (npu 5 B)
MoTpebnsemasa MOLWLHOCTb BHYTPEHHEN LUNHDI 00 85% (pabo4vas Temnepatypa 60°C / Tok 1.7A
OaHHbIX unu paboyasa Temnepatypa 10°C / Tok 2A)

OT Nneperpysku no TOKy; CMEHbI NOMAPHOCTH,
dunbTpaLmMsa MMMYbCHLIX MOMEX
noaaepXxmBaeTcs, Mepbl 6e30NacHOCTM CM. B

3alwmTa NCTOYHMKA NUTaHnA

«lopayas» 3ameHa moayrnen

pasgene 8.2
Pa3mepbl (LUMpUHa X BbiCOTa X rnybuHa), Mm 40,0 x 105,0 x 85,0
Macca, He Gonee, r 165,0
lNMporpammHoe obecnevyeHune, moayns ¢ nopaepxxkon EtherCAT
Bepomble ycTponcTtea CuHxpoHu3auus Ha ocHOBe BCTPOEHHOro MexaHu3mMa npoTokKora
EtherCAT DC vnn cuHxpoHM3aums BBoga/sBbiBoga
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Xapaktepuctuka 3HaueHue

dnsnyecknin ypoBeHb 100BASE-TX
CkopocTb nepegayv 100 M6ut/c
PaccrosiHne BbIxoga, m 100 mexay ABymSA y3namu
Pexum nepenayn NOSHBIN Aynnekc
Tononorus nuHenHasqa
[vnana3oH agpecoB onpeaensaeTcs CUCTEMON
BenoMble ycTpoiictea | BEAOMbIX yCTPOMCTB
EtherCAT Konun4yectBo BXOAHbIX 1024
PDO, 6anTbl
Konn4yecTBo BbIXO4HbIX 1024
PDO, 6aiThbl
Pasmep BxogHoOro 512
Oydepa, 6anTol
Macwtabupyemoctb Konuyectso mogyneu 16
BBOAA - BbiBOAA

MporpammHoe ob6ecnevyeHne moaynsa c nogaepxkon Profinet

dnsnyecknin ypoBeHb 100BASE-TX

CkopocTb

nepgnaqm, MowuTt/c 100

PaccTtosiHne Bbixoga, M 100 mexay aByms yanamu

Pexum nepegaym NOMHbIN gynnekc

Tononorus NUHenHas, 3Be3goobpasHasi, ApeBOBMAHAS
Benomsble ycTpoiicTea MpoToKonbl CBA3K yctponcTtso Profinet 10
Profinet Pexum cBA3m RT

Mepuop cBsA3n, Mc MUHUMYM 1

Spi’fefc"a”lg:;:: Bxo 1440, Bbixog 1440; IMO..IM3

g)::)Hf;uelﬂtg KoMMyTaTopa noaaepxka ceten

Cnyx6a Ethernet nogaepxka TCP/IP, LLDP, ping n arp.

AnarHocTtuka nopToB noaaepxueaeTcs
Benowmble ycTpoiicTa OTknioveHne NopTos nogaepxueaeTcs
Profinet BoccTaHoBMEHUE

3aBOACKUX HACTPOEK MOAREPXNBACTCH
MacwTtabupyemoctb KonnyectBo moaynem 16

BBOJaA - BbiBOAA

YctponucTtBo u pabora
BHewHnn Bng mogyna yaaneHHon kopauHbl K15.RA.ECS npeacrtaBneH Ha pucyHke 29.

BHewHun Bug moaynsa yaaneHHon kop3nHbl K15.RA.PNS npegcrasneH Ha pucyHke 30.
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PucyHok 29 — BHewHWin BuA moayns yaaneHHon kop3mHbl K15.RA.ECS

ECJIIT.426439.001 PO Bepcus 1.1

68



] DAY
KOHTPOJUJIEP UBMEPUTEJIbHbIN K15 A ‘

Technologies

Mogynb yaaneHHon KopauHbl
AN K15.RA.PNS.UBB.U.00.00.00.00

QOO «31 3Ha Ty TeKHONOMKMC»

450047, r. Ydpa, yn. BakanvHckasn 9/8
Ten.: 8 (800) 775-74-70
e-mail: support@a-t-tech.ru

No [

===l

o

COENAHO B POCCHN

HEH

=i=l=

PucyHok 30 — BHelwwHui BUA Moaynst yoaneHHon Kop3auHel K15.RA.PNS

TunoBas KOHCTPyKUuMst mMoaynen ypaneHHonm Kop3uHbl K15.RA.ECS un K15.RA.PNS

npeacrtaesneHa Ha pucyHke 31.
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TUUUTUOouUuuouy

PucyHok 31 — KoHcTpykumna moaynen yganeHHon kopauHbl K15.RA.ECS n K15.RA.PNS

OnucaHne TUNOBOW KOHCTPyKUMM mMoaynen ypaneHHon kKop3uHbl K15.RA.ECS u
K15.RA.PNS, ykasaHo B Tabnuue 34.

Tabnmua 34 — OnucaHue TUMNOBOW KOHCTPYKUMW MoOLyNnen yaaneHHOW KOP3WHbI
K15.RA.ECS n K15.RA.PNS

NeNe ‘ HaumeHoBaHue OnucaHue

MaHenb nHankaumm Lincpposon aucnnen: otobpaxaet TekyLiee
paboyee cocTosiHME MOAYNS.

Bo3MOXXHble HEMCNPABHOCTM 1 PEKOMEHZALUN NO
NX yCTpaHEeHWo NpuBeaeHbl B pasgene 8.7.

PWR: Bcerga BKntoYeH - nuTaHne B HOPME;
BbIKIOYEH - MUTaHNE OTCYTCTBYET.

ERR: BkntoyeH — owwinbka; BbIKMKOYEH - OLLNOKM
HeT.

RUN: lNocTosHHO BKMOYEH — NporpaMmma
3anyLLleHa; BbIKITOYEH - MporpaMma OCTaHOBIEHa.

WnHHBIN nHTepdenic | LAN A
LAN A
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3 WnHHbIN nHTepdenc | LAN B
LAN B

4 WHTepdelic OnuncaHune nHTepdenca npusedeHo B pasgene 8.2
NCTOYHMKA NUTaHNS

6.3. Moaynb yaaneHHoun kop3uHbl K15.RA.MBS

HasHaueHue

Moaynb yaaneHHon kopauHbl K15.RA.MBS npegHasHayeH Ans noaknioyYeHns moaynen
BBOAa\BbIBOAA W nepefadn BXOAHbIX W BbIXOAHbIX AaHHbIX B [MJIK no npombiwneHHoOMY
npoTokosntly Modbus TCP B peanbHOM BpeMeHN.

TexHn4yeckmne xapakTepucTuku

OcHoBHble TexHMYeckne xapaktepuctnkm moayna K15.RA.MBS B tabnuue 35.

Tabnuua 35 — TexHnyeckne xapakTepucTukn

XapakrtepucTtuka 3HauveHue

OoOLwune cBegeHus

HomMuHanbHOe HanpsikeHne nutaHua moayns, B 24 (o1 20.4 po 28.8)
HoMuHanbHbIN BXOOHOW TOK, A 0.9 (npu 24 B)
3almTa UICTOYHMKa NUTaHUS OT KOPOTKOrO 3aMblKaHUS; OT NepeHanpskeHns

N NOHWXEHHOIro Hanps>XeHuna; OT CMeHbI
NONAPHOCTU; nornoweHne MMnynbCHbIX

nepeHanpsKeHun.
«lopsyas» 3ameHa moaynen noaaepXxunBaeTcs, Mmepbl 6€30NacHOCT CM. B
pasgene 8.2
Pa3mepbl (LUMpuHa x BbicoTa X rnybuHa), Mm 40,0 x 105,0 x 85,0
Macca, r, He bornee 165,0
BefioMbie yCTpoiicTsa CUHXPOHM3aLun CUHXPOHM3auunsa BBoaa/BbiBOAA
Modbus
MpoTokon cea3n Modbus TCP
CkopocTb
caﬂspm, MoéuTt/c 100
Begomble ycTponcTea MHTepdenc ceasmn 2xRJ45
Modbus KonuuecTso HacTpauBaeTcsi Yepes BeG-UHTepdeiic, No
NOOKITHOYEHUI KIMEHTOB ymorn4yaHuio — 8 (Makcumym — 8)
CkaHnpoBaHue aBTOMaTUYECKOE CKaHMPOBaHWe, Nepuos
mMoaynewn, Mmc CkaHupoBaHus < 4 (16 moaynen BBoAa-BbIBOAA)
MacwtabupyemocTb KonnyectBo mogynem 16
BBOJA - BbIBOAA
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YcTponcTBo u pabota

BHewHun Bug moaynsa yaaneHHom kop3nHel K15.RA.MBS npefcraBneH Ha pucyHke 32.
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PucyHok 32 — BHelwwHu B1ug moayns yganeHHon kopauHsl K15.RA.MBS

TunoBaa KOHCTPYKUMs mMoayns yaaneHHon kop3uHbl K15.RA.MBS npefcraBneHa
puUCyHKe 33.
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PucyHok 33 — KoHCTpyKumst moayns yaaneHHon kopsvHbl K15.RA.MBS

OnucaHve TMNOBOW KOHCTPYKUMU Moayns yaaneHHon kop3unHbl K15.RA.MBS ykasaHbl B

Tabnuue 36.

Tabnuuya 36 — OnncaHme KOHCTPYKLMM Moayns yaaneHHom Kop3auHbel K15.RA.MBS

Ne HasBaHue

OnucaHue byHKUMA

Lindposon gucnnen: otobpaxaeT Tekyliee paboyee
COCTOsIHME MoAynsi.
MaHenb
MHAMKALN Bo3MOXHble HEMCNPaBHOCTU U peKOMeHAALMMN MO UX
yCTpaHeHuIo NpuBeaeHsbl B pasaene 8.7.
1 s PWR: Bcerga BkntoYeH - nMTaHne B HOPME; BbIKMNIOYEH -
nUTaHne OTCyTCTBYET.
ERR: BkrtoyeH — olLIMOKa; BbIKIMOYEH - OLLMOKM HET.
RUN: INoCTOAHHO BKMOYEH — NporpaMmma 3anyLleHa;
BbIKITHOYEH - MpOorpamMmmMa OCTaHOBIIEHA.
2 KHonka MFK Onucanwue kHonkn MFK npuBeaeHo B pa3gene 8.4
3 LWnHHBIN nHTepdeic WuTepdenic Ethernet-kommyTtaTopa 100 Méut/c
LAN A
4 LWnHHBIN nHTEepdelic NHTepderic kommytatopa Ethernet 100 M6uTt/c
LAN B
5 WHTepdenc nutaHuna OnuncaHune nHTepdenca npueedeHo B pasgene 8.2

ECJIIT.426439.001 PO Bepcus 1.1

73



] \ % o
KOHTPOJUJIEP UBMEPUTEJIbHbIN K15 A ‘

Technologies

7. CUCTEMA PE3SEPBUPOBAHUA

7.1. TepMuHBI, UICNONb3yeMble B pasgerne

PesepBHbIN kaHan CBSA3M — BblOENEHHbIN KaHamn CBA3W COeOUHSIET OCHOBHYH W
pe3epBHYI0 CUCTEMBI, €ro KIo4YeBOW PYHKUNEN ABNAETCA CUHXPOHMU3aUMS OAaHHbBIX B pearibHOM
BpeMeHN 1 BbICTPOe NepekritoyeHne Ha pe3epBHbI KaHarn.

PesepBupoBaHMe [OBOWHOINO WCTOMHMKA MUTaHUA — cCUCTeMa nogAepXuBaeT ABa
pe3epBHbIX UCTOYHMKA NUTAHWUS NOCTOSIHHOrO Toka 24 B. Mpu oTkase nboro M3 MCTOYHMKOB
NUTaHWUs CUCTEMA aBTOMATUYECKN NEPEKIoYaeTCs Ha pe3epBHbIN UCTOYHUK ANs obecneveHus
BecnepeboriHom N cTabunbHoM paboThl.

PesepBupoBaHue OByX NpoLeccopoB — cuUcCTeMa U3 ABYX MAEHTUYHbBIX MPOLECCOPHbIX
MoAdynen W BblOENEHHOro MOAyNs YnpasrieHns pes3epBUpoBaHMEM, (YHKUMOHUPYHOLLAs B
KOH(purypaumm «BeayLmn-segomoiny. Begywmin mogynb obpabatbiBaeT NOrMKy ynpaBreHns u
dopMUpyeT BbIXOAHbIE CUTHASbI; BEAOMbIA CUHXPOHHO BbINOSTHAET MOEHTUYHbIE NPOrpaMmbl B
peanbHOM BpemMeHu, obpabaTbiBaeT BXOAHbIE AaHHbIE, HO HE BblgaeT ynpasnsaowme KoMaHabl.

[BonHoe pesepsupoBaHue MNJIK — cuctema ns asyx HesaBucumbix MJ1IK ¢ ngeHTnyHoON
KoHdpurypaumen (LMY, nutaHme, KomMyHuKauum, moaynu BBoga/BbiBoga). OcHoBHou [1J1K
dopmupyeT  ynpaensloWMe CUrHanbl, pPe3epBHbIN  HaAXOAUTCA B  pPeXumMe ropsiyero
pesepBUpoBaHUS B peanbHoM BpemeHu. [lpyn cbosix cBA3M, owmbkax nporpamMmmbl Unu
annapaTHbIX HeucnpaBHOCTAX ocHoBHOro [JIK pesepBHbIN aBTOMaTUYECKM NPUHUMAET
yrnpasrieHue, npegoTepallas OCTaHOBKY NPOM3BOACTBA M MHLMAEHTbLI 6e30nacHOCTH.

AktmBHbIn MITK/LIITY — B cucTeme ¢ ropsiunm pe3epBrMpOBaHMEM YCTPOMCTBO OTBEYAET 3a
BbIMOSIHEHWE NOMMKM yNpaBrieHUsi U BbIBOL KOMAHOHOro curHana.

PesepBHbin  TUJIK/LUIMY — B cucteme ropsiyero pesepBUpOBaHMS onpegenseTcs
obopyaoBaHue, KOTopoe nogaepxvmBaeT NonHoe yHKUMOoHanbHoe paboyee COCTOsiHUE, HO He
BblAaeT ynpasnstoWwnn curHan.

LUy xocta — B cucteme C [OBOMHbIM  pesepBupoBaHnem LMY  daktnyeckm
aKkTUBMpPOBaHHbIN LIMY oTBevaeT 3a BbINOMHEHWE OObLIYHBIX Onepaunin NOrMKU yrnpaBreHns u
BbIBOZ YyNPaBisOLWMX CUTHASOB.

maeHbin TIJIK — B cucteme ¢ aBonHbIM pesepsupoBaHuem 1K aktmHbin [1JIK
BbIMOMNHAET CTaHAApTHbIE onepawmu NornMku ynpasreHns 1 BbldaeT ynpasnstoLwme curHarnboi.

MIK1 — B pexvme pesepBMpoOBaHNSA cMcTeMa BPYYHYHO HasHavaeT Tekywmn MIK/LUMY B
Ka4yecTBe OCHOBHOro 6noka.

MJIK2 — B pexxume pesepBMpoBaHMs cUCTEMA BPYYHYO HasHavaeT Tekywwmn MIK/LUMY B
kayectBe uenesoro [MJIK/LUMY.
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PesepBHOe coCTOsiHME (aKTMBHOE) — [aHHbIM MOAyfnb OTBeYaeT 3a BbINOSIHEHME

ynpasnsoLen nornkn, o6paboTky AaHHbIX BBOA4A-BbIBOAA U CBA3b C BHELLHUMM YCTPONCTBaAMM.

PesepBHOe COCTOSIHME (MAacCMBHOE) — OHA CUHXPOHU3MPYET [OaHHble N COCTOSHUE
ocHoBHoro [J1K B pexxvme pearibHOro BpeMeHu, HO OCTaeTCs B peXNMeE OXUAAHUSA, He ynpaBnsas
BbIXOAHbLIM CUrHANIOM HanpsAMyHo.

PesepBHOe coOCTOSIHME (HE3aBUCMMOE) — TMpu BO3HUKHOBEHUW HEeucrnpaBHOCTEN B
onpeferieHHbIX YCTPOMCTBaxX WIM KaHanax CBA3M OHW NpoJosikaT aBTOHOMHO paboTaTb B
pe3epBHON rpynne, He y4acTBYs B NEPEKITIOYEHUN MeXJY OCHOBHbBIM U pe3epBHbIM peXUMamMMU.

PesepBHOe coCTOsiHME (CMOAenMpoBaHHOE) — A1 NPOBEPKN HaOeXHOCTU MexaHu3ma
pe3epBUPOBaHUA UCMONb3yeTCs cneumanbHbi PeXXUuM TeCTUPOBAHUA, UMUTUPYIOLLMIA CLeHapun
OTKa3sa 1 BOCCTaHOBIIEHNA CBA3W.

K15.CPU.LX43 — npoueccopHbin Moaynb, obecneyvBalolmMin pe3epBUpoBaHue B
KOoHpurypaumsax «asa LMY» n «gsa MJK»

K15.CPU.LX45 — npoueccopHbii Moayrb ¢ oyHKUMeEN ABOMHOro pesepsuposaHna MNJ1K
1 BO3MOXHOCTbIO HE3aBUCUMOrO pacLUMpeHns CeTeBbIX MHTePdENCoB

K15.CSL — moayrnb ynpaBrieHus pesepBupoBaHuMeM, obecrneymBaromMi paclimpeHune
KOH(purypaumm moaynsimm BBoga-BbiBoja

K15.CSW — KOMMYHUKAUWOHHLIN MOAYIb PE3EPBUPOBAHNSA (PE3EPBHbIN KaHan CBA3N)

K15.EM.ETH2 — moaynb pacluMpeHusi ceTeBbiX MHTEP{EencoB Ha ABa He3aBUCUMbIX

nopTa.

7.2. Topkno4yeHne cUCTeMbl pe3epBUpoOBaHUA

B IJIK cepun K15.CPU.LX4 nopgnepxuBarT cxembl pesepsupoBanHus LMY wn MK,
pes3epBUpOBaHNE NUTAHUSA, O CO34aHUS BbICOKOHAAEXHOW pe3epBMPOBaHHOM CUCTEMbI
ynpaBneHusi. ApxXuUTeKTypa pe3epBUMPOBaAHHOM CUCTEMbl YyNpaBfeHus npeactaBneHa B
npunoxeHumn b.

PesepBupoBaHHaga cuctema, COCTOUT U3 YCTPOWCTB, KOTOpble paboTaloT O4HOBPEMEHHO U
nogaepXuBarT CUHXPOHM3AUMIO AaHHbIX B PEeXUMe pearibHOro BPEMEHW, C BO3MOXXHOCTbIO
ropsiden 3ameHbl mogynen. MNpu HopmanbHbIX YCROBUSX 3KcnnyaTaumm aktusHbin LIFTY\MJIK
BbIMOMNHAET JIOMMKY YrMpaBfeHnsa W BblgaeT KOMaHAbl Ha WCMOMHUTENbHOE YCTPOWCTBO,
naccuHbl LIMY\MJIK BbINONHAET f10rMKy, HO He BblAaeT ynpaBnsAoLWmnX CUrHaroB.

KrntoueBbIM1 0OCOBEHHOCTAMM 3TOrO MEXaHU3Ma pe3epBNPOBAHUA ABNAIOTCA:

a. PesepBupoBaHHas cuctema Bcerga octaeTcs BKIHOYEHHON U roTOBOM K paboTe;

6. 3anyckaet Ty e nNporpamMmMHyto cpefny v npuknagHble cryXobl, YTO N OCHOBHast

cucrema,
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B. [looaepxmBaeT NOCTOAHHYHO CUHXPOHM3AUUIO AaHHbIX ¢ akTuBHbIM LITTY\MJIK no

BblAEeNeHHOMY KaHany CBA3W;

r. MoHuTopuHr paboyero coctosiHus aktusHoro LIMY\MJIK B pexxnme peansHoro
BpemeHun. Npu o6HapyxeHnn cbosa B aktusHom LIMY\MJIK, ynpaBneHue nepexoguT Ha
naccusHbiv LIMY\MNJIK, o6ecneunBas HenpepbiBHYIO 1 CTabunbHyo paboTy cuctems.

Tunbl pe3epBUpOBaHUS, KaK MpaBWO, OTHOCATCA K pasnuyHbiM  cTpaTernam
pesepBUpoOBaHus, peanmsoBaHHbiM B cuctemax MNJK ana obecneyeHuns 6ecnepeborHon paboTbl
paxe npu cbosix obopygoBaHua wmnu nporpammHoro obecneyeHusa. B HacToswee Bpems
nogaepXXuBarTCa crieayroLlime pacnpoCcTpaHeHHble TUMbI pe3epBUpPOBaHUS:

a. pesepBMpOBaHME UCTOYHMKA NMUTaAHUA

6. pesepBupoBaHue LMY

B. pe3epBMpOBaHME KOHTposepa

r. pesepBMpoBaHME C MOAYMEM paclUNpPEHNa NHTepdencoB

Moaynb LI ocHaweH AByMA pe3epBHbIMU BXOA4aMWU NMUTaAHUS NOCTOSHHOIO Toka 24 B. B
crniydyae oTkasa OOHOro M3 MCTOYHUKOB NMUTAHWA CMCTEMa aBTOMAaTUYEeCKU MepekroyaeTcs Ha
pe3epBHbIN UCTOYHUK NUTaHUS aAna obecnevyeHnsa 6ecnepebonHon paboThbl.

PesepBrvpoBaHMe WCTOYHMKA MUTAHUSA peanu3oBaHO Ha OCHOBE [ABYX HE3aBUCUMMbIX
pe3epBHbIX BXOL4OB MUTAHWUA MOCTOSHHOrO Toka 24 B, uHTerpupoBaHHbiX B moaynb L. B
LWUTAaTHOM pexume nuTaHne moayns LM ocyuwectBnaeTca 0T OCHOBHOMO MCTOYHUKA NUTaHuA. B
crniyyae oTkasa (Hanpumep, nponagaHus HanpsKeHWsl, KOPOTKOro 3aMblkaHUs WM BbIxoa
napameTpoB 3a AONyCTUMbIe Npeaerbl) OCHOBHOIMO MCTOYHMKA NUTaHUSA CUCTEMa aBTOMAaTUYECKM
NnepeknoyaeTcs Ha pe3epBHbIN UCTOYHWK 0e3 paspbiBa nuTaHua moayns. [lepekniodeHue
BbIMOMHAETCS MrHOBEHHO (6e3 3a4epXXKu Ha BpeMSA NEpPEKrIoYeHnst) n He TpebyeT OCTaHOBKM
BbINOJSTHEHUS NPOrpaMmbl UK Nepesarpy3kyM KOHTponnepa.

PesepsupoBaHne LY peanu3oBaHO Ha OCHOBe WAOEHTUMYHbLIX Moaynen LMY wu
BblAENEHHOro MoAyns ynpasneHus pesepBupoBaHMeM. AKTMBHbIM moaynb LMY BbinonHseT
nporpamMmy Wu BblgaeT ynpasnswolmne KoMaHAbl Ha Moaynu BBOAA\BbIBOAA, MACCUBHbIA — B
pexXuMe CUHXPOHM3aLMK, BbINOSTHAET nNporpaMmMy, YuTaeT BXOAbl, HO HE ynpaBnsaeT BbIXO4AMMW.
Mpn oTkasze akTuBHOro moaynsa LMY mogynb ynpaeBneHusa pesepBupoBaHMeEM obecnednBaet
MIHOBEHHOE MEpPEKITYEHNE Ha NacCcMBHbIN Moaynb LIMY 6e3 notepn AaHHbIX UK NpepbiBaHus
yrnpaBrieHus.

Pe3epBurpoBaHue KOHTponepa peann3oBaHo Ha NOEHTUYHBIX KOHTPONEPax, KaXabln 13
KOTOpbIX BKMOYAET LEeHTpanbHbI MPOLECCop, MOAYMb MUTaHUS, MOAyfb pacLIMpPeHns

nHTepdencos. B pexrnme paboTbl OCHOBHOWM KOHTPOIIEP BLINOMHSAET yrpaBneHne, a NacCUBHbIN
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— HaxoguTcAa B COCTOAHUM ropaYero pesepsa, obecneunBas CUHXPOHU3ALIMIO OAHHbIX. I'Ipm

obHapyxeHun cbosa (annapaTHOro, MNPOrpamMMHOrO0 WM MO KaHany CBA3M) MpoOUCXoauT
aBTOMaTU4YEeCKOe MNepeKoYeHne Ha NacCuBHbIM KOHTponnep 6e3 paspbiBa TEXHONOMMYECKOro
npouecca, YTo rapaHTMpyeT HENPEpPbIBHOCTb U 6€30NacHOCTb ynpaBneHus.

PesepBupoBaHMe C Moaynem paclwmpeHns WHTepdencoB Mo3BOSISET paclmpuUTb
KOMMYHVKaLMOHHbIE BO3MOXXHOCTU B CUCTEMAaX pe3epBMPOBaHNSA KOHTpOSepa 3a CY4ET Moayren
pacluMpeHnsa ceTeBbIX MOPTOB, MOAKIYAEMbIX K npoueccopHoMy moaynto K15.CPU.LX45
COBMECTHO C moayrnem ynpasneHus pesepsupoBaHmem K15.CSW. Mogynb obecneumBaeT go 8
AONONHUTENbHBLIX He3aBucuMbIX Ethernet-kaHanoB, 4TO no3BonsdeT BblAENATb HE3aBUCUMMbIE
KaHanbl 4ns B3aMMOOENCTBUA C Pa3fiMyHbIMW YPOBHAMM aBTOMATU3aLNN U UCKNIOYATb €ONHYIO
TOYKY OTKasa B KOMMYHMKaUWOHHOW WHMpacTpykType. BaXHO OTMEeTUTb, 4YTO B [daHHOMU
KOH(pUrypaumm nokanbHoOe paclmpeHne mogynen BBOAA-BbiBOA4A He nNogAdepKuBaeTcss —
nogkroyeHMe mogynen BBOAA\BbIBOLA OCYLLECTBAAETCA WUCKMIOYUTENBbHO 4vepes3 yaanéHHble
KOp3uHbI No npombiwnieHHbIM ceTam (EtherCAT, PROFINET, Modbus TCP).

[na obecneyeHns1 KOPPEKTHON paboTbl pe3epBUPOBAHHON CUCTEMbI MPU €€ HaCTPonKe
crniegyeT yunTbiBaTb CreayoLlme orpaHuyeHns:

a. pesepsupoBaHHble cuctembl ¢ AsyMa LIMY\MJIK TpebytoT Hannums mogynen

ynpaBneHus pesepsuposaHunem LMY\MJIK;

6. pe3epBHbIN KaHan CBA3WN LOMMKEH ObiTb CBOOOAHBIM, B NPOTMBHOM Criyvyae

pe3epBUpOBaHHas cucteMa He ByaeT paboTaTb HOpMasibHO;
B. KOHTpOMnepbl, UCNofb3yeMble ASS pe3epBMpOBaHuUs, AOSPKHbI ObITb 3arpyXeHbl ¢
OQMHAaKOBbIM BPEMEHEM BbINOSTHEHUSA, YTOObLI 06ecneynTb BO3MOXHOCTb Nepeaayu
NpoeKTa Mexay KOHTponnepamu;

r. [Ba pe3epBHbIX KOHTpoSepa AOMKHbI paboTaTb Nog ynpaBneHnemM OgHOW U TOM Xe
nporpammbl Anst obecneyveHns becnepeborHon nepefayun gaHHbIX MeXay HUMMU;
B pe3epBUPOBAHHON CUCTEME HE CUHXPOHU3UPYIOTCS NepeMeHHble-yKa3aTenu;

€. NpW UCnonb3oBaHUM MoAyren pacluMpeHus ceTeBbIX MOPTOB PEKOMEHOyeTCS
pe3epBMpoOBaTh paclUMpPEeHHbIe MHTEPdENCHI A5 CBA3U C XOCT-CUCTEMaMU UK
APYrMMn NPUITOXKEHNAMM, a OCHOBHbIE NOPTLI NpoLueccopa — AN NOAKMYEHUS
yaanéHHom nepudepuu;

X. Npu OTKase OCHOBHOrO KOHTpOepa cuctema aBToMaTUYeCK NepekniounTCca Ha

pe3epBHbIN TONBKO B TOM Cryvae, eCnu pe3epBHbIN He BblaaeT coobLueHni 06
owwmnbkax;

3. Kak B cuctemax c asyms lMNJIK, Tak n B cuctemax ¢ asymsa L' ¢ pesepsuposaHnem

ECJIIT.426439.001 PO Bepcus 1.1
77



] DAY
KOHTPOJUJIEP UBMEPUTEJIbHbIN K15 A ‘

Technologies

ans obecneyvyeHnss 0TKasoyCTONYMBOCTM TPEDYIOTCSH Pe3epPBHbIE KOMMYHUKALMOHHbIE

Moaynu;

N. pekoMeHOyeTcs MCMOonb30oBaTh OTAENbHbIE pe3epBHble 3a4a4u, 4Tobbl obecneynTb
B3aMMOOeNCTBNE MEXAY CUCTEMOW yNpaBneHns pe3epBnpoBaHneEM 1 busHec-
NPUNOXEHNAMN;

K. anga obecneyeHusi 6ecnepebonHomn nepefayn gaHHbIX Mexay ABYyMs pe3epBHbIMU
MJIK Heobxoammo, 4TobbLl OHM paboTanu noa ynpasreHMeM O4HON U TOM Xe
onepaumoHHON CUCTEMBI;

n. nocne n3MeHeHNsa MMEeHN pe3epBHON 3a4aun N UMEHN NPUNOXEHNA HeoBXoauMo
NepeHacTponuTb pe3epBHY CUCTEMY;

M. mucnosnb3oBaHue Softmotion 1 pesepBupoBaHns 0gHOBPEMEHHO HEBO3MOXHO
(pe3epBUpoBaHME HE MOXET rapaHTUpPOBaTh 4ETEPMUHM3M BPEMEHHbLIX NapaMeTpoB
Softmotion Bo Bpems nepekntoyeHns);

H. ecrnuv pesepBHas CBS3b NpepBeTCs N0 UCTEYEHUM BPEMEHU OXMaaHus (Tanm-ayTa),
oba pesepsHbix MJ1K nepengyT B HE3aBMCUMbIN peXnm paboTbl, YTO NpMBEAET K
notepe pesepsnpoBaHus. HeobxoaMmo He3ameanuTeNbHOE YyCTPaHEHNE NPUYUHDI
obpbliBa CBA3Y;

0. B pe3epBHbIX cuctemax gpavesepbl EtherCAT nogaepxmeatoT BBOA-BbIBOA, HO HE
obnapgatoTt pyHKumnen pacnpeaeneHHoro TaktuposaHnus (Distributed Clocks);

n. MeTon conocTaBreHusi BBoAa-BbiBoga «Map on existing» He pekomeHayeTca ans
obecneyeHuns n3boiTouHocTn B Codesys, Tak kak Be4eT K aCUHXPOHHBIM onepaumsim;

p. B CUCTEMaXx C U3ObITOYHOCTLIO HE crieayeT UCNOoSb30BaTh CETEBbIE NEPEMEHHbIE C
npaBamu Ha 3anncb (BO n3bexaHue KoHdnMkTa 3anmcn). CeTeBble NEPEMEHHbIE C
npaBaMn Ha YTEHNE pa3peLLeHb;

C. [OCTyn K ¢parnam JoSmKeH bbITb 3anpeLleH Bo nsbexaHne KoHnMKToB. Mpu
HeobxoanMoCTM hannbl OTKpbIBaOTCS OoTAenbHO Ha oboux MK, geckpuntop danna
yKa3blBaeTCH B HE N36bITOYHON 06nacTu AaHHbIX;

T. €eCcnv Ucnonb3yeTcsi OHNanH-ynpaeneHne nonb3oBarenamu, ans odoux MK
HeobXxo4MMO HAaCTPOUTbL OLHO M TO XXe UMsI NONb30BaTenNs U Naposib. B NpoTMBHOM
Crny4ae OHnanH-CepPBUCHI (3annCb NePEMEHHbIX, OHNaNH-U3MEHEHNST) He ByayT
nepegasaTbCca Ha naccuBHbIn NJ1K;

y. B COOTBETCTBUM C peasibHbIM/ NOTPEOHOCTSMY YCTaHaABNMBAKOTCA pas3yMHble
3Ha4YeHWs1 BpEMEHW LiMKNa pe3epBHOM 3afaun, BpeMeHn oxnaanus (timeout) n

BPEMEHU OXNaaHuUsa CUHXPOHM3aLuMKn Ana obecneyeHns ctabunbHon paboThl;
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¢. npu oTkase ocHoBHoro MNJIK cuctema aBToMaTMYECKN NEPEKNIOYMUTCA HA PeE3EPBHbIN

MJIK Tonbko B TOM cnyvae, ecnu pe3epsHbin MJ1K He BbligaeT coobueHnin 06

oLUMOKaXx.
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8. UCNOJIb3OBAHUE NO HASHAYEHUIO

8.1. dkcnnyaTtauMOHHbIe OrpaHUYeHuUs

MepcoHan, aKCNNyaTUPYHLLUI AaHHoe obopyaoBaHue, OOJTKEH NponTH
npodeccuoHanbHoe obyyeHne U caaTb dK3aMeEH NO ANEKTPOTEXHUKE U TEXHUKE Be30macHOCTH,
OblTb 3HAaKOM C npouegypamMuM u TpeboBaHMAMW MO YCTAHOBKE, BBOAY B 3KChfyaTauumio,
nyckoHanagke W TexHU4YeckoMy OOCNyXMBaHMIO [aHHOrO obopydoBaHWs, a Takke YMeTb
npegoTBpaLllaTb pasnnyHblie aBapuiiHblie CUTYaLunN.

B cnyyae gnutenbHOro XpaHeHUs UNn TPaHCMOPTUPOBAHUA B YCIOBUSIX, OTIIMYHbIX OT
pabouymnx, MOfyYeHHble KOHTPONMEeEpbl nepen BKMHYEHMEM BbIAEPXKMBAOTCSA B HOPMAanbHbIX
yCIroBuSAX B ynakoBke He MeHee ABYyx 4YacoB. CteneHun 3awuTbl, obecnevmBaemMblie o6onoykamu,
Ansa KoHTponnepa cooteetcTByOT HopMmaMm TOCT 14254-2015.

He gonyckaeTcst paboTa KOHTPONEPOB B YCNOBUAX 3KCMyaTaumn, He yO0BNETBOPSAOLLNX
TpeboBaHNAM HacTosiLwero pykoBoacTtea. [lpu akcnnyatauum m TEXHUYECKOM OOCNyXMBaHUU
Heobxogumo cobntogate Tpebosanns [OCT 12.3.019-80, «[llpaBun akcnnyatauum
9NEKTPOyCTaHOBOK  noTpebutenen», «lpaBun  oOxpaHbl Tpygda MpuM  SKChfyatauum
3M1EKTPOYCTAaHOBOK NOTpedbuTeneny.

OneKTpMyYeckoe ConpoTUBEHME U30NALUK AOIMKHO ObITb HE MeHee 10 MOm.

3awuTa oT nopakeHms anekTpuyecknm Tokom - knacc | no FOCT 12.2.007.0-75.

8.2. lNoaroTtoBKa KOHTposiepa K UCNONb30BaHUIO

Mepbl 6e3onacHocTun

Mepea Hayanom paboTbl, yCTAHOBKOW, 3KCMNNyaTaumen n TeXHM4eckum obcnyxmBaHmem
BHUMATENbHO NPOYTUTE [aHHOE PYKOBOACTBO M cobnwogante Bce Mepbl 6e3onacHocTw,
yKa3aHHble Ha 3TUKETKE U3OENUSA U B PYKOBOACTBE.

B uensx obecnedyeHuss nudHom 6e3o0nacHOCTU WM NpPeaoTBpPALLEHUA MaTepuanbHOro
yuwiepba Heobxoanmo obpaliate BHUMaHUE Ha 3HaKu 6€30MacHOCTU U COBEThI, MPUBEAEHHbIE B

AaHHOM pykoBoAcTee B Tabnuuax 37, 38, 39.

ECJIIT.426439.001 PO Bepcus 1.1
80



] DAY
KOHTPOJUJIEP UBMEPUTEJIbHbIN K15 A ‘

Technologies

Tabnuuya 37 — YcrnoBHble 0603Ha4YeHUs 3HaKoB 0e30nacHOCTU

Obo3Ha4yeHune HaumeHoBaHue MosicHeHue
HecobntogeHue cooTBETCTBYOLLUX TPpeboBaHUN MOXET
A danger OnacHo A yiorl b
NPUBECTU K CEPbE3HbIM TPaBMaM U Jaxke CMepTH.

HecobntogeHne cooTBETCTBYOLWMX TPEOOBAHMIN MOXET

warnin MpenynpexaeHue
A g penynpexa NPVMBECTY K TPAaBMaM MMM NOBPEXAEHMI0 060pyA0BaHMS.

Tabnuua 38 — TpeboBaHma 6Ge3onacHOCTM NPU NOAKNIOYEHUN

OcHoOBHoOe

- BbInonHATL COOTBETCTBYOLLME Onepauun paspeLleHo ToNbKo 0by4eHHOMY 1
KBanMpuunpoBaHHOMY NepcoHarny.
- 3anpeLeHo BbINOMHATL MPOBOAHOM MOHTaX, OCMOTP U 3aMeHY KOMMOHEHTOB
Npv BKNIOYEHHOM MUTaHUN.
- Cuctema anekTponutaHus gosmkHa 6biTb 060pyaoBaHa yCTPONCTBOM
MOJSTHME3ALLMTbI C LeNblo NpeaoTBpaLLeHMs BO3AENCTBUE NepeHanpshKeHns oT
A danger MOJSTHUW Ha BXOAbl MUTAHUSA UM CUTHaNbHbIE BXOAbl U BbIXOAbl N3AENNS BO
n3bexaHme noepexaneHms obopygoBaHnA.
- HecaHkumnoHnpoBaHHas mogmdukaumsa nsgenns sanpeLleHa Bo nsbexaHune
noxkapa, NopaxkeHns NeKTPUYECKMM TOKOM UK APYrMM TpaBmam.
- 3anpeLweHo nonagaHne BHYTPb U3AENUS MeTanIM4eckom CTPYKKN, OCTaTKOB
NPOBOAOB, BUHTOB, Kabenen u gpyrux TOKONpoBOASALLMX NPeaMETOB.
- 3anpeLeHo npukacaTbCs K U3AeNuio BIaXXHbIMW NpeaMeTaMn Unm YacTammn Tena
BO M36exaHne pucka NopaxKeH s ANeKTPUYEeCKUM TOKOM.
MoakntovyeHune

- Mepepn nogkntoyeHnem HeobXoaAMMO YEeTKO onpeaenuTb TN 1 cneumdukaLmo
KaXKgoro MHTepdgenca n UCToYHMKa NUTaHus, a Takke cobnogaTtb
COOTBETCTBYIOLLME CTaHAapThl U TpeboBaHua, 4Tobbl 06ecneunTs NpaBuNbHoOE
NOAKMOYEHNE 3NIEMEHTOB CUCTEMBI.
A . - C uenbto obecneyeHns 6esonacHoCTu nepcoHana n obopynoBaHus crnegyet

warning

MCMONb30BaTh Kabenu ¢ 4OCTaTOYHbIM ANAMETPOM U XapaKTepUCTUKaMu, a Takke

HaAeXHoe 3a3emreHve.

- Kabenu ynpaensitoLmx CUrHasnos 1 CUrHanoB CBS3W AOMKHbI NPOKIaAbiBaThCs

OTAESbHO OT JIMHWI NUTaHKUSA BO M3bekaHue Nnomex.

- He pekomeHayeTca npumeHeHne kabenen KOpoTKOW ANWHbI, HEHaanexawero

KayecTsa.

- Mpw BLIMNOMHEHUM 3MEKTPOMOHTAXKHBLIX PaBOT HEOBXOAMMO OTKIOUNUTL BCE

WCTOYHMKU MUTAHUS, MOAKITOYEHHBIE K U3AENIO.

- Mo OKOHYaHUM MOHTaXa U MOAKIKYEHUs, Nepes nogade NUTaHms, HeobxoanmMo
y6eanTbCs B YCTAHOBKE, 3aLUMTHOM KPbILLKE KIEMMHOM KOMOAKU MOAYSs BO

A danger n3bexxaHne NPUKOCHOBEHWS K KIemMMam nog HanpshkeHneMm, YTo MOXKeT NPUBECTY K

TPaBMMPOBaHMIO NepcoHarna, Bbixody U3 CTposi 060pyOA0BaHUA UM HEUCTIPABHOCTM

CUCTEMBI.

- Mpw NOAOKIMIOYEHNN BHELLIHEro NCTOYHIUKA NMUTaHUSA K 3Aenuio HeobxoamMmo

YCTaHOBWTb COOTBETCTBYHOLLME 3aLUMTHbIE YCTPONCTBA, NpeaoTBpaLLaloLLme
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nospexneHune n3agenuna B pedysbraTe c00$s1 BHELLUHEro UCTOYHUKA NMUTAHUA,

nepeHarnpaxeHnd nnm neperpy3kn no ToKy.

Tabnuua 39 — TpeboBaHusa 6e3onacHOCTV Npu BBOAE B SKCMyaTaLuio

BBopa B akcnnyaTtauuio

- Mepep BkNOYEHNEM 1 3anyckoM Heobxoammo ybeanTbes, YTo pabovas cpena
YCTPOWCTBa COOTBETCTBYET TPebOBaHNAM, NPOBEPUTb, YTO pas3paboTaHbl
COOTBETCTBYIOLLNE CXEMbI 3aLnThl Ansg obecneyeHnsa 6e3onacHon paboTbl
n3pennsa gaxe npu otkase BHewwHero obopyaoBaHus.

- 3anpeleHbl Nobblie 4ENCTBUS, CNOCOBHbIE BBIBECTM U3 CTPOSA BbIXOAHbIE

Q danger KOMMOHEHTbI M3OEeNnus, Taknue Kak pene n TpaH3ncTopsbl, - BO n3bexaHne
) HEKOPPEKTHOM paboThl BbIXOAOB (MEPEKOYEHNE B COCTOSAHUS «BKIT» UMK
«BbIK»).

- Bo nsbexxaHne noepexaeHnss Moaynen unm KNeMmm ¢ BHELLHUM NUTaHUEM B
crnyyae 0TKasa BHELLUHEr0 UCTOYHMKA MUTAHUSA UK NOAKITHOYEHHOTO
o6opynoBaHus. Heob6xoaMMO NPeAYCMOTPETb BHELLHME YCTPONCTBA 3aLUUTHI,
Takue Kak NpeaoxpaHUTeNn unn asToMaTU4eckme BbiKtovaTenu.
- ObsizaTenbHO HEOOXO0AMMO 0becnevYnTb BHELLHWE Lieny n3genuvs LUenbto
aBapUIHOIO OTKITOYEHMS, Lenblo 3alUmThbl, Lienbio 6N0KMpoBKM peBepca (NpsiMoro
n 06paTHOro Xo4a), a Takke KOHLEBbLIMU BbIKIIOYATENSAMN BEPXHETO U HDKHETO
npeaenbHbIX MONOXEHUIN BO U3bexaHne noBpexaeHns 06opyaoBaHus.
- C uenbio obecneyeHns 6e3onacHom akcnnyatauum o6opyaoBaHuns nNpu
A danger NPOEKTUPOBAHMM HEOOXOAUMO YHECTb BHELUHME 3aLUUTHbIE LIENN U MEXaHN3MbI

) 6e3onacHOCTM AN BbIXOAHbLIX CUTHaN0B, CBA3a@HHbIX C KPUTUYECKUMU UK
aBapPUNHbLIMU CUTYaLMAMMN.
- C uenbto obecrneyeHns KOppeKTHON U GesonacHon paboTbl NOAKITHOYEHHOMO
o6opyaoBaHMs B Criyqae HEMCNPaBHOCTU MOAYIen KOHTponnepa n nepexona ero
BbIXOOB B HEYMNpPaBNsiEMOE COCTOSIHNE NPW NPOEKTUPOBaHNM HEOOX0ANMO
y4eCTb COOTBETCTBYIOLLME BHELLHNE LIENW YrpaBneHus.

Mepbl NpeaoCTOPOXKHOCTM NPU ropsvelt 3ameHe:

a. nocnegoBaTenbHas YacTMyHas UN oAMHOYHAas yCTaHOBKa Moaynen nocne
OJHOBPEMEHHOIO M3BMNEYEHNss BCeX MOAYIen He noaaepXnBaeTcs.

6. nocne n3BneYeHust HeCKObKMX Moaynen He NoaaepXkKnsaeTcsi O4HOBPEMEHHas!
ropsiyasl yCTaHOBKa HECKOMbKUX MOAYyNeW, YCTaHOBKY MocreayLLero Moayns
HeoOX0AMMO BbIMOMHATL NOCINEe YCTAaHOBKU U AETEKTUPOBAHUSI CUCTEMOM
npeablayLero.

B. Npwv NocneaoBaTefibHOM U3BIEYEHNM HECKOMNBbKUX MOAYen Moaynu
COOTBETCTBYHLLIErO TMMNa AOMKHbI YCTaHaBNMBaTbLCA NOcnenoBaTenbHO crieBa
HanpaBo, orpaHUYeHne He OENCTBYET, eClU HU OAMH U3 U3BMEeYEeHHbIX Moaynen Ha

HEe HaxoanTcda pAaAaom C Apyrmm Ha LnHe. B crny4yae, ecnm npomn3BognTCc4d 3amMeHa AByX
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cocegHunx Mo,u,yneﬁ OOHOro Tnuna, nocne ogHoOBpeMEeHHOro n3Brie4eHna aTux AByx

mMoaynen cHavana Heobxoanmo BCTaBUTb MOAYIb BBOAA-BbIBOAA, PACMNONOXKEHHbIN
6nwxe k LM nnn coeamHntensHoMy anemMeHTy, B NPOTMBHOM criydae moaynb oyaet
HEKOPPEKTHO NOEHTUMUUMPOBAH N OETEKTUPOBAH CUCTEMON.
MoHTax n noakrnoyeHne moaynen
MecTo yCTaHOBKM KOHTpOMepa JOSMKHO obecneumBaTb €ro ropu3oHTanbHOE MOSOXEHME,
NPy KOTOPOM TEMSOO0TBOA OCYLLECTBNAETCS 32 CHET €CTECTBEHHON KOHBEKLMM Bo3ayxa. C uenbto
obecneyeHna Tpebyemoro ypoOBHS BEHTUNAUMM U 3PGEKTMBHOIO TENnooTBOAA, a Takxke
NPOBEAEHNST MOHTaXHbIX W  3NEKTPOMOHTaXHbIX paboT pekomeHayeTcsa obecneveHve

cBOOOOHOro NPOCTPaHCTBA BOKPYr MO4YNEN B COOTBETCTBUMN CO CXEMOM pa3meLleHus (puc. 34).

lHHT{ 3] e

=50mm

7

=50mm

PucyHok 34 — Cxema pasmeleHus

MoHTax Moaynem KOHTponsiepa OCYLWeCTBNAETCA B TFOPU3OHTANlbHOM  MOSIOXKEHUN
nocpeacTBoM Hecyuwen pernkn. Mogynn yctaHaBnuBakTcsa Ha Hanpasnawowyto DIN-penky,
KoTopas gormkHa cooteeTcTBoBatb ctaHgapty FOCT IEC 60715-2021 (wwupuHa 35,0 mm,

TonwmHa 1,0 Mm), pasamepbl NpMBeAEHbI HA PUCYHKe 35.

27

110.04

J_f

35

PucyHok 35 — MNabaputHble pa3mepbl HECyLen penkm
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C uenbto obecnedeHnss npoyHoctn DIN-penkn HeobGXoaMMO YCTaHOBWUTb KpeneXHble

6ontbl Ha pacctosHum He 6onee 30.0 mm oT KoHua DIN-peinkn, a pacctosiHne mexagy OByMS
cocegHuMK bontamu JosmkHO ObITb He 6onee 200.0 Mm.

PacnonoxeHue kpenexHbix 6ontoB Ha DIN-pelike npuBeaeHo Ha pucyHke 36.

DIN - peira __ Kpenexubie 6onTol Ha DIN-peiiry
"’_ [nonb3oBaTennckme)
/ AR

A\ LR\
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PucyHok 36 — PacnonoxeHune kpenexHblx 60n1ToB

KOHCTPYKTMBHO MOAynb BBOAA/BbIBOAA COCTOUT M3 Tpex 4vacten — 6as3oBbli OROK,
OCHOBHOWM 60K 1 kneMmHas konogka. Npu cbopke moagyna Heo6xo4MMO BbIMOMHUTL cnegytoLme
waru:

COBMECTUTb OCHOBHOW 610K ¢ 6a30BbIM;
cnerka HagaBsuTb BHU3, NOKa OCHOBHOM 6510k Moaynst He BoaeT B 6a30BbIN;

B. 3adomKcmMpoBaTb 3aMOK (HanpasneHne dukcaumm — B CTOpoHy 6asoBoro 6roka);

r. YCTAHOBWUTb KNEMMHYH KOMNOLKY.

Mopaynu BBoAa-BbiBOAA NOAAEPXKMBAOT «ropsYvyto» 3ameHy 6e3 0CTaHOBKM KOHTponnepa
n 6e3 paspbiBa BHYTPEHHEN LUNHbI AAHHbIX.

Mpu HeoB6X04MMOCTN 3aMeHbl 4OCTAaTOYHO:

a. CHATb KNEMMHYH KONOAKY;

0. oTCcoeaMHUTbL OCHOBHOW 6NOK OT 6a30BOrO;

B. YCT@HOBWUTb HOBbI/ OCHOBHOW BMOK Ha TOT ke 6a30BblIi;

r. BEPHYTb KIEMMHYIO KOSTOAKY Ha MeCTO.

B MOMEHT m3BnevyeHns mogyns LMHa AaHHbIX U BCE OCTanbHble MOAYNM KOP3MWHbI
npogosrkarT paboTtatb wTaTHO. [locne ycTaHOBKM HOBOrO MoAynsi CUCTEMA aBTOMAaTU4YECKM
noeHTunumnpyeT ero n Bo3obHoBnsieT oOMeH AaHHbIMKM ©e3 nepesarpyskn unu nepesanycka
NPUKNagHonm NporpamMmeil.

Mpoueaypa pasdbopa Moayns ocyLwecTBNAeTcss B 00paTHOM Nopsiake.
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I‘Ipmmeanme. 3aMOK Henb3s OCTaBfATb pa36J'IOKI/IpOBaHHbIMI/I B T€4YeHune ONnTernbHOro

BpeMeHU BO n3bexxaHne Bbixoda M3 CTPOS.

MocnepoBaTenbHOCTbL COOPKM MOAYNSA NpuBeAeHa Ha pucyHke 37.

Mogynb 1 6a30BblIli 3aMOK
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PucyHok 37 — lNocnegoBaTtenbHOCTb COOpPKM Moayns

Mpwn yctaHoBke moaynen Ha DIN-peliky Heo6x0anMo BbINOMHUTL CneayloLmne waru:

a. ybeautbcs, 4YTO 3aMOK donkcaumm 6a3oBOro U1 OCHOBHOMO BIOKOB HaxXo4uTCA B
3aKpPbITOM COCTOSIHUW;

6. coBmecTuTb pasbem DIN moayns Beoga-BbiBoga ¢ DIN-perikoi;

B. Crerka HagasuTb Ha Moayrnb, Noka pasbem DIN moayna He 3awwernkHeTcs Ha DIN-
peuke;

r. 3adukcmpoBaTb 3aMOK (HanpasneHne ukcaumm — B CTOPOHY Moayns).

HemoHTtax moaynen ¢ DIN-penkn ocyliecTensieTca B obpaTHOM nopsigke.

MprmeyaHme. 3aMoOK Henb3s OCTaBNATb Pas3brOKMPOBAHHBIMU B TEYEHME OSNIUTENbHOrO

BpeMeHU BO nsbexaHue Bbixoda U3 CTpoS.

Anroputm yctaHoskun mogynen Ha DIN-peiiky npmuBeneH Ha pucyHke 38.
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PucyHok 38 — Anroputm yctaHosku moaynen Ha DIN-penky

B cnyyae yctaHoBkn Ha DIN-penky HeCKONbkMX Moaynen Heobxoammo COBMECTUTb
MEeXMOoAyrnbHble Nnasbl ABYX MOAYMEN, Crierka HaxaTb Ha yCTaHaBnvMBaeMbli MOAYSb, NOKa Bce
KneMmmbl BBOAA-BblIBOAA MOAYNS HE OKaXyTCs Ha OOHOM MnoBepxHOCTWU. [lepen ycTaHOBKOW
MOAyns, B Crlydae ecnMm Ha Moayne uMeeTca npaBas TopueBas Kpbllwka, obssaTenbHO
Heob6Xo4MMO OCYyLLECTBUTL ee AeMOHTaxX nepep yctaHoBKoW. 10 3aBepLUeHnn yCTaHOBKM BCeX
HeobxoauMblx moaynen Ha DIN-penky Heo6xo4MMO YCTaHOBUTD:

a. TOpUEBYIO KPbILWKY Ha caMbli NOCeAHNN MOAYb CNpaBa;

6. kpenexHble putnHri ans DIN-perikn ¢ 060MX KOHLOB.

Mpn ocywecTBNeHMM NPOBOLHOMO MOHTaXa HeobxoaAMMO NpUMEHATb  Kabens
COOTBETCTBYHOLLUNX XapakTePUCTUK N CEYEHUI B 3aBUCUMOCTM OT (PpaKTUYECKOro MCNOSb30BaHUS,
NPUMEHSITb HAKOHEYHUKN.

O6paseL, HakoHeYHUKa npusegeH Ha pucyHke 39.

8 mam ~ 10 mm

Max 2.0 mm | ~
Max 2.5 mm

PucyHok 39 — ObpaseL, HakoHeYHMKa
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Mogynb nogkno4vaeTcs K BXOOAHbIM MCTOMHUKAM CUrHanoB (g4aTyukam) B NPOU3BOJSIbHOW

nocrnegosaTesnibHOCTN, 4YTO obecnevvMBaeT MMOKOCTb MOHTaXa W ynpolwlaeT WHTerpauuio B
CUCTEMY aBTOMaTtu3auun KOHTponnepoB. [NogknioveHne BbINOMHAETCA Yyepe3 KNeMMHble Unm
pasbeéMHbIE CoOeMHUTENN B COOTBETCTBUN C HA3HAYE€HMEM KaHaroB, YKa3daHHbIM B TEXHUYECKOM
AOKyMeHTauuu.

MopknioyeHne MHTep(PEeNCHOMN LNHbI CBA3U U NUTAHUSA

KoHTponnepbl K15.CPU.LX4 nogaepXuvBatoT pasfuyHble MPOTOKOSbl U MHTepencol
CBSI3K, YTO MO3BONSET Nerko peanusoBaTb OOMEH C ApyrMMn YCTPOMCTBaAMW: NOOKNHOYATLCS K
ERP, MES wn pgpyrum cuctemam ynpaBneHus BepxHero ypoBHS 4epe3 noptbl LAN A;
OCYLLEeCTBNATb B3aMOLENCTBME C yaaneHHbIMU Kop3vHaMmn BBOAa-BbiBoaa Yepes noptel LAN B
no uHtepdency EtherCAT, Profinet/IO (Hanpumep, K15.RA.ECS n K15.RA.PNS), a Takke
nogkroyaTbes K gpyrum yctponcteam vepes RS485, RS232 nnun CAN.

WHTepdenc nutaHms peannsyeT YHKLMIO pe3epBUPOBAHNSA MUTAHUA BHYTPU YCTPONCTBA
n Moxet obecneunTb BXxoAbl NUTaHMS 24B NOCTOSAHHOrO ToKa AONs peanus3auun yHKLMK
pe3epBMPOBaHNA NMUTaAHUA, NpU 3TOM OTKa3 Mbon OAHOM rpyrnnbl UCTOYHMKOB MUTAHUA He
noBnusieT Ha paboTy cucTemsl.

XapaKkTepucTuKM Knemm NUuTaHna npeacrasneHsl B Tabnuue 40.

XapakTepuCcTUKM KOMMYHUKaLMOHHOTO TepMMHana npeacraeneHsl B Tabnuue 41.

Tabnuua 40 — XapaKTepucTuku KIemMmm nutaHns

BHelwHun Byng Knemma OnucaHue Knemma OnucaHue
cnesa cnpasa

+24B «+24 B» (nonoxut | + 24 B «+24 B» (nonoxureneH
erbHbIV NOMC) bl MOOC) KaHan
KaHan nutanus 1 nuTaHus 2

0 «0 B» (oTpuuaten | O «0 B» (oTpuuartenbHbIv
bHbIV NOJIHOC) NonKC) KaHan NuTaHus 2
KaHan nutanus 1

e PE 3asemneHuve A PE 3asemneHuve

Tabnuua 41 — XapaKkTepucTukm KOMMYHUKALMOHHOIO TepMmnHana

o Knemma OnucaHune Knemma
BHelwHun Bug OnuncaHue curHana
crneBa curHana cnpaBsa
Al COM1, RS485 B1 COM1, RS485
NONOXNTENbHbIN oTpuuaTenbHbIn
A2 COM2, RS485 B2 COM2, RS485
NONOXUTENbHbIN oTpuuaTenbHbIn
TX COM3, RS232 RX COMS3, npuem RS232
nepegava
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o Knemma OnucaHue Knemma
BHelwHun Bng OnucaHue curHana
cneBa curHana cnpaBsa

SG CurHanbHoe SG CurHanbHoe
3a3emrneHue 3a3emneHve
CH CeTtb 0, CANH CL Cetb 0, CANL

Mopaynb KoHTponnepa umeeT craHgapTHbi Ethernet-nopt RJ45, nopaepxkusarowmin

NpoMbILLNEHHbIE noneBble WiuHbl, Takne kak EtherCAT, EtherNetIP, Profinet 10, Modbus TCP u

CANopen. NoaaepxnBaemble NPOTOKONbI CBSA3M NpUBEAEHbI B Tabnuvue 42.

Tabnuua 42 — KOMMyHUKaLMOHHbIE NHTEPMENCHI

OnucaHue

EtherCAT

3Ha4yeHune (CBOMCTBO)

[NpoTokon cBA3n EtherCAT
MopnepxmBaemble cnyxobl CoE (PDO, SDO)
dunanyeckuin ypoeHb 100BASE-TX
CkopocTb nepegaun gaHHblx, Méut/c 100

Pexunm nepegaydn AaHHbIX

NOSHbIN Aynnekc

MognepxmBaemble Tononornm NVHenHas;
3Be3fa;
Aepeso.
Cpena nepegaun 3KpaHUPOBaHHbLIN ceTEBOW kabernb
MakcumanbHoe paccTosaHne Mexay y3namu, m 100
Konu4ectBo BeOMbIX YCTPOWCTB 127

[nuvHa kagpa, 6anTol

oT 44 oo 1498

MakcrManbHbI NoNe3HbIv pa3mep kagpos, 0anTbl

Pexunm cBsasn

Profinet

1486 Ha kagp

Profinet/IO

Pexum nepenayuv gaHHbIX

NOJTHbIN Aynrekc

MognepxmBaemble Tononornm NVHenHas;
3Be3aa;
OepeBo.
dunanyeckuin yposeHb 100BASE-TX
CkopocTb nepeaayn gaHHblx, Méut/c 100
Cpena nepegaun 3KpaHMPOBaHHbIN CETEBOM Kabernb
MakcumanbHOe paccTosiHue Mexay y3namu, m 100
KonnyecTBo BeAOMbIX YCTPOWUCTB 127
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3Ha4veHune (CBOMCTBO)

KonuyecTBo kaHanos 1
AnnapaTHbIn nHTepdenc RX, TX. SG
WHTepdpelic nporpammmupoBaHms COM3
"anbBaHWyeckast nonauus NHAMBMAYyanbHas

CkopocTb nepefayun gaHHbIX, bUT/c

1200..115200

3awmTa OT 9NEKTPOCTaTUYECKOro paspsaa
RS-485

KonunyecTtBo kaHanos 2
AnnapaTtHbI nHTepdenc Al;

B1;

A2;

B2.
MporpammHbIn nHTEpdenc COM1:

COM2.

["anbBaHW4yeckas n3onauus nHanBMAayanbHas

31
KonuyecTtBo Be4OMbIX YCTPONCTB
CKopocTb nepeaayn gaHHbIX, 6ut/c 1200..115200
3awmTa OT KOPOTKOro 3aMblKaHWs

CAN

KonunyecTtBo kaHanos 1
AnnapaTHbIin nHTepdenc CH;

CL;

SG.
[NporpammHbIi nHTEPdENC Network =0
["anbBaHW4yeckas n3onsauns nHanBMAayanbHas

TepMuHanbHbIN pe3nucTop
120 Om

BCTPOEH B KOHTpOINep

KonuyectBo BegOMbIX yCTpOIZCTB

63

CKopocCTb Nepeaayy AaHHbIX

10 kbut/c;
20 kbut/c;
50 kbut/c;
125 kbut/c;
250 kbut/c;
500 kbut/c;
800 kbut/c;
1 Méut/c.

3awmTa

orpaHuyeHve Toka, 3allmTa OT nepeHanpsXxeHus u
notepu 3asemneHus (o1 muHyc 40 B no 40 B) un
TEpPMOOTKIOYeHNe Ans NnpeaoTBpaLLeHns
KOPOTKOro 3aMblKaHWsi Ha BbIXo4e

CxeMaTu4yHOe npeacTaBrieHne cnocoboB NOAKMIoYeHNs NnpuBeaeHo B Tabnuue 43.
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Tabnuuya 43 — CxemaTuyHOE nNpeacTaBneHme cnocoboB NOAKNKYEHUSN

UHTepdpenc ‘ Cxema noaksno4veHns
RS-232
X RXD
Mpoueccop R¥ T¥D Slave-ycrpoiicteo
5G GND
RS-485
Al 485+
Mpoueccop B1 485- Slave - yerpoiictao
SG GND
Ethernet
CH CANH
Mpoueccop  CL CANL  Slave - ycrpoiicteo
SG CGND

8.3. 3anyck, octaHoB 1 c6poc npuknagHoro MO

B nwuueson 4actu wmopyna CPU Haxogutca DIP-nepeknioyatens RUN/STOP.
PacnonoxeHne DIP-nepekntoyatens npeacraBneHo Ha pucyHke 40.

Mocne 3anucu nonb3oBaTenbckon nporpaMmmbl B Mogynb CPU MOXHO BbINOMAHUTL

crieaylolive AencTBus Ans 3anycka/ocTaHoBa NporpaMmbi:

a. Aans 3anycka nporpaMmmbl HEOOX04MMO NepPEeBECTM NEPEKNoYATESNb B MONOXEHNE
RUN - npu oTCyTCTBMM HEUCNPABHOCTEN Ha undpoBomM aucnnee CPU 6yget
oTtobpaxeHo «00».

6. Ans octaHoBa NporpamMbl HEOBXOANMMO NepeBeCTU NepeksitoyaTenb B NOSIOXKEHNE
STOP, n nporpamma octaHoBuTCs. B nepmnog octaHoBa Ha umMdpOBOM aucnnee
moayna CPU BygeT oTpaxeHa ceTeBast MHgopmaums KoHTponnepa (IP-agpec, macka
noaceTn n HopMauus o W3e otobpaxalTcs B WecTHaguatepnuyHom copmarTe:
oToOpakeHne Ha naHenun nHamkaummn «IP» o3HavaeT, 4To YeTbipe

LecTHaauaTepuyHbIX LMdpbl, oTobpaxaemble paaom, asnatotca IP-agpecowm;
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oTobpaxeHune «[A» 03Ha4aeT, YTo YeThblpe LecTHaAUaTePUYHbIX Lndpb,

oTobpakaeMble cpasy Nocne Hero, ABNATCA Mackoii; otobpaxeHne «5H» osnavaer,
YTO YeTblpe WeCTHaaLaTePUYHbIX LUMdpbl, 0ToOpaXkaeMble cpasdy nocrie Hero,

ABNAKOTCA WITHO30M )

*E*"R"R="R"h"]

]

,nm;-!!
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= ==

PucyHok 40 — PacnonoxeHue DIP-nepekntoyatens

[oNofHUTENBHO MOXHO WUCMONb30BaTb COOTBETCTBYIOLIME KHOMKU B BEO-MHCTPYMEHTEe
KOH(purypaumm onsi BbINOSTHEHNS onepauumn 3anycka/oCTaHOBKM NporpaMmbl KOHTponepa.

Anroputm cbpoca npuknagHon nporpaMmmbl:

a. nocne OTKNKYeHNa KoHTponsepa nepesectu DIP-nepekntoyaTenb B NONOXeHWe
«STOP».

0. npwu BKNOYEHUM KOHTponnepa nepesectn DIP-nepekntovatens B nonoxeHne « RUN»
B TeueHne 5 cekyHa, Korga Ha umdpoBom gucnnee otobpaxaetca «t1»; goxaaTbes
oTobpaxeHus «t2»

B. nepesectn DIP-nepekntovatens B nonoxeHne «STOP» B TeyeHne 5 CekyHA;
gl
A0XOaTbCA OTOBpaXeHnsa « iy
r. nepesectun DIP-nepekntoyatens B nonoxeHne «RUN» B TedeHne 5 cekyHa; yoanuTb

MNPUNOXeHWe, KOraa Ha aucnnee oTo6pasnTces «H2»
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8.4. BocctaHoBneHue 3aBOACKUX HACTPOEK

C6poc [0 3aBOACKMX HACTPOEK ocyulecTtBnseTca npu nomowm kHonkn MFK (puc. 41)

cnegyowymM obpasom:

a.
6.

B.

HaxaTb KHonky MFK,
nocne nonyyeHust coobeHuns «t1», yaepxmneatb KHOMKY HaXXaTon
nocne nonyyeHns coobueHuns «t2», OTNYCTUTb KHOMKY B TeYeHne 5 cekyHn,

nocrne nonyyeHnsa coobueHnsa «P1» HaxaTtb un yaepxmsate MFK,

4. nocrne nonyyeHnst coobLueHns «P2» oTnyCcTUTb KHOMKY

3aBoiCKue HaCTpOVI KM BOCCTAHOBIJIEHbI.

=
1}

NI

U

PucyHok 41 — PacnonoxeHue kHonku MFK

O6HoBneHue cuctembl npu nomowmn TF-kapTbl

AnropuT™ 0oGHOBNEHMS CUCTEMDI:

a. BcTaBuTb TF-kapTy, cogepxallyto MHpopMaLmio O NPOLLUNBKE CUCTEMBI

(mMakcumanbHbIn 06bem 32 b, popmat cdannos FAT32), B cnot ana TF-kapTbl
moayns CPU;
BKIMOYUTb NUTaHWE, Ha UMpPoBOM Aucnnee npoueccopa otobpasmnTcs

coobLuerne «Lo» - OGHOBMEHME MPOLLMBKY), B Clly4ae YCNELHOM 3aBepLUEHNS]

/
onepaunn Ha umMdpOBOM aucnnee otobpasnTcsa cooblueHne «&i» - 0OHOBMEHNE
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NMPOLUNBKN 3aBEPLLEHO;
nocne 3aBepLUeHNss 0GHOBMNEHUS MPOLLUMBKN BbIKIOYNTL YCTPONCTBO U n3Bneyb TF
KapTy;

BKIMHOYNTb yCTpOVICTBO.

8.5. ObHoBneHue nonb3oBaTesIbCKUX nNporpamMmm ¢ nomoubio TF-kapTbl/U Ancka

Mocne 3aBeplleHnsa ob6HoBReHUs cuctembl Yepe3 TF-kapty IP-agpec TJIK 6yget

BOCCTAHOBIMNEH A0 3HayeHus no ymondaHuio 192.168.20.80. O6HoBneHue npuknagHoro MO ¢
nomowybto TF /USB

Mepepn 3arpy3kon ob6HoBreHus MNMNO Heob6xoaNMMO BbINOMHUTL Creaylowmne AeNCTBUS:

a.

6.

B.

nogrotoButb TF-kapTy nnn USB- -HakonuTenb - co3gaTth nanky no nytm
PLCrootdir/app ons xpaHeHusi bannos, CBA3aHHbIX C NPUMIOXEHUEM;
OTKIMOYUTb NUTaHME KOHTPONNepa;

DIP-nepeknto4aTens ycTaHOBUTL B nosnoxeHne «STOP».

[lns BbINOMHEHMS pe3epBHOro KONMPOBaHUS HEOOXOAMMO:

a.
6.

B.

BCTaBUTb TF-kapTy unn USB- -HakonuTens B COOTBETCTBYIOLLNIA CAOT KOHTPOSINEpa;
BKITHOUUTb NUTAHWUE,

nocne otobpaxeHnsa Ha UMdPOBOM nHaMkKaTope koaa «t1» nepesectu DIP-
nepekntoyaTens B nonoxeHne «RUNy», Ha nHamMkatope nosBuTca kog «i2» - aTto
O3Ha4aeT Ha4yano npouecca pe3epBHOro KONMPOBaHNA NOSb30BaTESbCKOWN
nporpaMmmbl 1 JaHHbIX; NOCMe yCneLwwHOoro 3aBepLueHnst onepauumn (Ha umdpPoBOM
NHOMKaATOpE NOsIBUTCA noaTeepxaarowwmn kog, Hanpumep, «OK» nnn «End»)

OTKINK4YNTb NUTaHune, n3ejyiedb HOCUTEJb AAaHHbIX.

Bo BpeMA KonunpoBaHMA HaA HWHOUKaATOpE MOXEeT OTO6pa)KaTbC$| nycrtoe nole wnn

MUratoLLnin Kypcop.

8.6. 3ameHa 6arapeu RTC

K15.CPU.LX4 ucnonb3yeT 6aTtapeto CR1220 ana nutaHus 4acoB RTC koHTponnepa,

KOTopasi MoXeT paboTaTb HenpepbliBHO Goree 3 neT B HopMarnbHbIX ycroBusix. o ncreyeHnn

CpOKa 3KcnJiyatauunu Tp66yeTCﬂ 3aMeHa 6aTape|/|. MexaHn3m n3BneveHus 6aTape|7|Horo oTCeKa

npeacTaBneH Ha pUcyHke 42.
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3awenka GartapeliHoro oTcexa

I u
\N\ @ 3awenka GarapeiHoro oTcexa

PucyHok 42 — MexaHnam nssneveHuns 6atapenHoro otceka

AnropuTtm 3ameHbl 6aTtapeu:

a. u3Bnedb baTapenHbIn OTCEK N3 KOpnyca KOHTPONepa - 04HOBPEMEHHO HaXaTb
3awlenkun otceka 6atapen ¢ 06enx CTOPOH BHYTPb M MOTAHYTb HAPYXY;

6. m3Bneyb Gatapeto n3 GaTapemHoro oTceka;

B. YCTaHOBUTb HOBY0 BaTapeto Tuna CR1220 B 6aTtapenHbin oTcek, cobnogas
NONAPHOCTb (MapKMPOBKa «+» Ha OTCeKe AOMMKHa COBMaAaTh C NOJSIOXKUTENbHBIM
nontocom 6arapeu): BNOXUTb OAMH Kpan GaTapen B rHe340 M crnerka HagaBuTb Ha
NPOTMBOMOJSIOXKHbLIN Kpan 4O hukcauunu;

r. BCTaBWTb BaTapenHbIi OTCEK B KOPMYC KOHTPOsepa A0 NOSIHOM YCTaHOBKM.

MocnenoBaTenNbHOCTb U3BNEYEHUS U YCTAHOBKN BaTapenHoro otceka npeacraBfieHa Ha

pucyHke 43.

HaxmuTte

v 7
. ™A

OTcek

[

PucyHok 43 — lNocnegosaTenbHOCTb U3BIEYEHN U YCTaHOBKM BaTapenHoro otceka
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8.7. BO3MOXHble HEMCNPaABHOCTU U peKOMeHAALMN NO UX YCTPAHEHUIO

Bo3MOXHble HencnpaBHOCTM NpuBeAeHbl B Tabnuue 44.

Tabnuua 44 — Bo3MOXHble HEMCNPaBHOCTH

Kon NaHenb
3Ha4yeHue MeTtoa ycTpaHeHus
HeUcnpaBHOCTH MHAUKaUUN
C6on 3anycka cuctembl MpoBepuTbL NPaBUNBHOCTb
0x22 o NUTaHUs CUCTEMbI 1
nepesanycTtuTb ee.
0x23 55 Cbon nHnumnanmsaumm MpoBepnTb NUTaAHNE CUCTEMBI U
- cUCTEMbI nepesarpysuTb ee.
HeuncnpaBHoCTb nopra: OTKNIOYMTL KOHTPONNEP
HencnpaBHOCTbL CETEBOMO | MOMHOCTLIO (Ha bonee yem 5
0x24 P nopta, nopta CAN vnu CeKyH[), 3aTeM BKIMIOYUTb NUTaHne
rnocnegoBaTtenbHOro N NOBTOPUTbL MOMbITKY.
nopra.
Bbicokas Temnepatypa MpoBepuTbL CxeMy pasmeLLeHuns
0x25 5 npoleccopa obopynoBaHus, HapyLLeH
BO34yX0006MeH
Ownbka mactepa MpoBepuTbL KOPPEKTHOCTL
EtherCAT annapaTHOro COeANHEHNs
macTepa EtherCAT u ero
noaysnos, agpec NCTOYHWNKA
mactepa (MAC) n gpyrune
0x32 32 napameTpbl, Hanpumep, He
NnoBpeXaeH N ceTeBon kabenb,
COOTBETCTBYET N1 CETEBOW NOPT
haKTMYEeCKM UCMONb3yeMOMY, UNn
He paboTaeT nn BegomMas cTaHuuns
HEKOPPEKTHO.
HewncnpaBHocCTb y3na [NpoBepuUTbL KOPPEKTHOCTL
0x35 :=5 Ethernet annapa‘eroro noaKno4YeHnda u
— HacTpouku napameTpoB Ethernet u
ero noaysnos.
HeuncnpaBHocTb Mactepa | MpoBepuTb KOPPEKTHOCTb
Profinet noakntoyeHns obopyaoBaHns u
napameTpoB MacTepa Profinet n
0x36 35 €ro noayanos, HanpuMep: CeTeBom
nHTepdenc Ethernet n ceteas
MHopMaLmst He COOTBETCTBYIOT
haKTMYECKMM OaHHbIM.
HewncnpaBHoCTb MpoBepuTb KOPPEKTHOCTL
BEAOMOr0 YCTPOWMCTBA annapaTHOro NoAKMYEHUS K
Ox37 20 Profinet HacTpoek napaM.eTpOB BEOMOro
— ycTpovictBa Profinet n Begywero
YCTPOWCTBA, Hanpumep,
HopMarbHO N paboTaeT ceTb C
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MeTopn ycTpaHeHus

BeayLUM YCTPOWUCTBOM U1
SABMSAOTCA NN CeTeBble HACTPOWNKM
OAMHAKOBbLIMMW ANSA CErMeHTOB
ceTu.

0x39

Owwnbka ckaHepa
Ethernet/IP

[NpoBepuUTb KOPPEKTHOCTL
nogknoyeHns obopyaoBaHus u
HacTpOeK NnapaMeTpOB CKaHepa
Ethernet/IP n ero nogysnos,
Hanpumep, KOPPEKTHO N
paboTaeT ceTb C Be4OMbIM
YCTPOMCTBOM W HAXOASATCA N
ceTeBble HAaCTPOWKN B OAHOM
CerMeHTe ceTu.

0x3a

ApanTtep Ethernet/IP

[NpoBepuUTbL KOPPEKTHOCTL
noaknoyeHns obopyaoBaHns u
HaCTpOeK napameTpoB afjanTtepa
Ethernet/IP n mogyns, kotopomy
OH MPUHALNEXMNT.

0x3c

HewncnpaBHOCTb y3na
CAN

MpoBepUTL KOPPEKTHOCTL CETH
cBs3un yana CAN n ckopocTu
nepeaayn gaHHbIX.

0x3d

()
Q.

HeuncnpaeHocTb CAN-
BedyLlero ycTponcTea

[NpoBepUTbL KOPPEKTHOCTL
noaknoyeHns obopyaoBaHns u
HacTpoek napameTpoB CAN-
BedyLLero yCTpomncTea 1 ero
noaysnos, Hanpumep, ownbKy
nogkntodenms B cetn CAN,
HecooTBeTcTBME |ID Begomoro
yCcTponcTBa PU3NYeCKoMy Homepy
cTaHuuu.

0x3e

L
0

HeucnpaBHocTb
yctponctea CAN slave

[NpoBepuUTbL KOPPEKTHOCTL
noaknoyeHns obopyaosaHuns u
HacTpoek napameTpoB CAN-
BEJOMOr0 YCTPOWCTBA.

Ox3F

HeucnpaBHocTb
Modbus_tcp-Beayuiero
yCTpOMnCTBa

MpoBepuTbL KOPPEKTHOCTL
noakntoyeHns obopyaoBaHns u
HaCTpOeK napameTpoB
Modbus_tcp master n ero
noaysnos, Hanpuvep,
NpaBUITbHOCTb HAcTpoek IP v
nopTa B€4OMOro yCTpPOUCTBa.

0x40

HewncnpaBHoCTb
BEJOMOro yCTpPONCTBa
Modbus_tcp

MpoBepuTb KOPPEKTHOCTL
noaknoyeHns obopyaosaHuns u
HaCTPOEK napameTpoB yCTPONCTBA
Modbus_tcp slave.
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0x42

HeuncnpaBHocTb y3na
Modbus_rtu

[NpoBepUTbL KOPPEKTHOCTL
noakntoyeHns obopyaoBaHns u
HacTpoeKk napaMmeTpoB y3na
Modbus_rtu n ero noagyanos,
HanpuMep, HenpaBuUIbHbIN BbIGOP
COM-noprTa.

0x43

<
".

Owwnbka Modbus_rtu
Master

[NpoBepUTbL KOPPEKTHOCTL
noakntoyeHns obopyaoBaHns u
HacTpoek napameTpos Modbus_rtu
master n ero nogysnos, Hanpumep,
agpec BeJOMOro yCTpoucTBa He
COOTBETCTBYET (haKTUYECKOMY,
nnn uanyeckoe coegnHeHne
Mexay BegyLmM 1 Be4OMbIM
YCTPONCTBaMu OTCYTCTBYET.

0x44

HeuncnpaBHocTb
BEOMOro yCTponcTea
Modbus_rtu

MpoBepuTbL KOPPEKTHOCTL
noaknoyeHns obopyaoBaHns u
HaCTpOeK napameTpoB BEIOMOro
yctponctea Modbus_rtu.

0x45

Moayns K15.RA.MBS He
paboTaeTt

MpoBepuTb YHUKaNbHOCTL IP-
agpeca, yctaHosrieHHoro B IDE,
KOPPEKTHOCTb CETEBLIX HACTPOEK
mMoayns, paboTocnocobHOCTb
ceTn. lNocne nosaBneHns koga
owmnbkmn 45 Ha uMdppoBoM ancnnee
cpasy oTobpaxaeTcs CEpUNHbIV
HOMep HencrnpaBHOro Moayns
cBA3n, Hanpumep, 45 03 o3HavaerT,
4yTO He paboTaeT 3-n moayns
CBS3MN.

0x46

Ownbka moayns
K15.RA.MBS

MpoBepuTL KOPPEKTHOCTL
annapaTHbIX HaCTPOeK n
nporpaMmmHoro obecneyeHus c
MOAYyNSMW BBOAA-BbIBOAA, a TaKKe
OTCYTCTBUE OLLIMOOK Moayren
pacLnMpeHns, COOTBETCTBYHOLLNX
K15.RA.MBS. NMocne nosiBnexHuns
Koga owmnbkn 46 Ha Lumngposom
avcnnee cpasy otTobpaxaeTcs
CEpPUNHBIA HOMEP HENCNPaBHOro
mMoayns, Hanpuwmep, 46 01
O3HayaerT, 4YTo B Moayrne
pacLUMpeHns NepBoro Moayns
CBA3N ownbKa.
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Kopn MaHenb

3HaveHue MeTopn ycTpaHeHus
HencnpaBHOCTU MHAUKaUUN
KoHdurypaumsa [NpoBepuTb B KOHUrypaumm
obopyaoBaHus npegenbHoe 3HaveHne
K15.RA.MBS obopypoBaHus. Nocne nosBneHns
npeBbIWaeT npegenbHoe | owmnbkn 47 Ha umMdpoBOM gncnnee
Ox47 E 3Ha4veHue. cpasy oTobpakaeTcst CEpUNHbIV
HOMepP HencrnpaBHOro MOAynNS.
Hanpumep, 47 02 o3HayaeT, 4To
KONMYeCcTBO MOAyNen paclumpeHus
BTOPOro Moaynsi NpeBbIlaeT
npegenbHoe 3HavYeHne.
lNpeBblWweHO [NpoBepuTb, HE NpPeBbILLAET K
MakcumarbHoe KOnmMyecTBo mMoayren
0x48 % KONu4ecTBo Moaynen MakcMmarbHoe 3HaveHue,
X K15.MBS, nogaepxmnsaemoe gaHHbIM
nogaepxunsaemoe NpoLLeccopom.
OaHHbIM NPOLECCOPOM
Ox5a OcTaHoB BLINOJTHEHMS [NpoBepuTL NonoxeHue
npuknagHoro MO nepekntodatena RUN/STOP. Ecnu
= nepekroyaTernb HaxoanTCcs B
oo nonoxenun RUN, npoBepuTs,
3aKpbITO NN NPUNOXeHne Ha Be6-
cTpaHuue
OwmnbkKa BbINONHEHUS MpoBepuTb OTCYyTCTBME OLUINMOBOK B
npuknagHoro MO NornKe peanusauumn NPUIoXeHus,
0x5b Sb Hanpumep, genenune Ha 0, HyneBown
yKasaTerb, BbIXO4 3a npeaenbl
MaccuBa.
MpunoxeHue 3aHMmaeT | 3arpy3uTb Unv nepesanyctuTb
CINULLIKOM MHOrO NamMaTW. | KOHTPOMNep nocrie BbINONHEHUS B
IDE komangpbl «Compile--Clear All»
(Komnunsuma-Oumctuts Bee). B
0x5¢ S cryyae NoBTOPHOrO
BO3HMKHOBEHUS OLINGKM,
ONTUMU3NPOBATbL NPUNOXKEHUE UMK
BblGpaTb Oonee MOLHbLIN
KOHTponnep.
072 T Owwnbka nuTaHua MpoBepuTb NUTaHWE MOAYINSA
— moayns |0. BBOAa-BblBOAA
HecooTtBeTcTBUNE lNocne nosiBNeHns koga oLnokn
KOHcpurypauum 73 Ha uncpoBOM ancnree cpasy
oTobpaxaeTcs HoMep croTa
O0x73 m HeucnpaeHoro moayns. lNposepuTtb
KOHpurypauuio nporpaMmHoOro m
annapaTHoro obecrneyeHuns B
COOTBETCTBMM C OTOBpakaeMbiM
COOOLEeHNEM N YCTPaHUTb
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HeuncnpaBHOCTHU

MHAMKauumn

BbISIBNEHHbIE OWMOKN. Hanpumep,
73 02 o3HavaeT, 4To
KOHUrypauusa annapatHoro
obecneyeHns BTOPOro Moaynsi He
COOTBETCTBYET KOH(bMrypaumm
nporpaMmmHoro obecneuveHusi.

HeuncnpaBHoCTb
WUCTOYHUKA NUTaHUS
pacLUMPEHHOro Moayrns
10.

lMocne nosiBneHus koga ownbkm
74 Ha uncpoBOM Aucnree cpasy
oTobpaxaeTcst Homep croTa
HeuncnpaeHoro moayns. Hanpuwmep,
Kog 74 02 ykasbiBaeT Ha
HENCnpaBHOCTb UCTOYHMKA

0x74 m nUTaHUa BTOPOro Moayn4,
Heob6xoanMo NpoBeEpPUTL
NpPaBUNbHOCTb MNOAKMOYEHUS
NUTaHUSA COOTBETCTBYIOLLEro
MOAYNSA, OTCYTCTBME KOPOTKOro
3aMblkaHUs B kKaHane mogyns
BblBOAA.
lNeperpyska no Mocne nosiBNeHus Koga owmnbKkm
TOKy/neperpes Moayns 75 Ha uncpoBOM ancnree cpasy
O0x75 = BBOAa-BblBOAA oTobpaxkaeTcst Homep croTa
= HeucnpaeHoro moayns. NposepuTtb
COOTBETCTBYIOLLNA MOAYNb BBOAA-
BblBOAA.
Ox76 o HewncnpaBHOCTb LUMHBI MpoBepuTb CxemMy NOAKMNIOYEHUS
X L) AaHHbIX MOAYNS Ha LUMHE OaHHbIX.
Ownbka kaHana moaynsa | lNMocne nosBneHus koga ownbkm
BBOJA-BblBOAA KOP3UHbI 77 Ha uncpoBOM Ancnsee cpasy
0 paclmpeHus oTobpaxaeTcst Homep croTa
E HeucnpaeHoro moayns. lNposeputb
COOTBETCTBYIOLLNA MOAYNb BBOAA-
BblBOAA.
3anyLeH pexum Joxpgatbcs 3aBepLueHns
«88» camMoanarHoCTuKn NpoBepKU, 3aHMMaET HECKOITbKO
CUCTEMBI. MUHYT
«-- = Bbixoa 13 cuctemsl Bbixoa 13 cuctemsl
«Pdy m C6on nutaHusa cuctembl | MNMpoBepuTb CMCTEMY Nogaun
nUTaHnS.
UP 3anyLLeHHbI pexnm [oxpgatbcs 3aBepLueHnst
@ H 0OHOBMEHMS CUCTEMBI. obHoBMEHNS.
PesepBHoe konvposaHue | Moayrnb BbIMOMHAET pe3epBHoe
«bcy o OaHHbIX. KOMMpoBaHWe AaHHbIX, JOXAATbCs

r.

3aBepLueHns
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3HayeHue MeTtop ycTpaHeHus

HeucnpaBHOCTHU MHAMKauumn
«Eo» E Owwnbka obHoBNEHMS. Owwnbka obHOBMNEHMS, NPOBEPUTL
dann obHoBNEHNS

Kopg MNaHenb

Koabl HeMCﬂpaBHOCTeVI ana CUCTtemMbl pe3epBUpPOBaHUA, Mo,u,yneﬁ BBOOJa-BbiIBOOA U

mMoaynen yaaneHHon KopavHbl NpUBeAeHbI B NpUnoxeHum B.
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9. TEXHUWYECKOE OBCIY>XXUBAHUE

TexHu4eckoe obcnyxmBaHMe KOHTponrepa nNpoBOAUTCA C Uenbko obecneyvyeHus ero
paboTocnocobHOCTM, NogAEPKaHUS 3a0aHHbIX TEXHUYECKNX XapaKTEPUCTUK U NpeaynpexXaeHus
OTKa30B B npouecce akcnnyaTtaumm. O6cnyxmsaHne LOMKHO BbINOMHATLCA C COBMoAeHNEM BCEX
Mep 6e30nacHOCTU, U3MOXEHHbIX B N. 8.2 HACTOALLEro AOKYMeEHTA.

O6cnyxuBaHWe KOHTposnsiepa AonycKaeTcs TOSMbKO MepcoHany, MMetowemy rpynny no
anektpobesonacHocTn He Huxe |ll, npowwealemMy BBOAHbBIM U NEPBUYHbBIA MHCTPYKTaX NO OXpaHe
Tpygda B YCTaAHOBJIEHHOM MOPsSiAKE M UCNOMb3yloleMy cpeactBa MHAMBMAOYanbHOW 3aluThbl
(nepyaTku OuManeKkTpuyeckue, OYKU 3allmMTHbIE) B COOTBETCTBMM C N. 8.2 HacTosALWero JOKyMeHTa.

TexHn4ecKknn OCMOTP KOHTPOSIIIepa NPoBOANTCA OBCNY>KMBAKOLLMM NEPCOHaNoM He pexe
ofHoro pa3sa B rog. OcMoTp BkntovaeT B cebsi BbINOMHEHME CneayLwmx onepaumi:

a. O4YMCTKa Kopnyca M KNneMMHbIX KOSTOAO0K KOHTpossiepa OT MNblfn, rpsian U NOCTOPOHHUX

npeamMeToB.

6. npoBepka kayecTBa kpenneHunsa koHTponnepa Ha DIN-pelike.

B. NpoBepkKa Ka4yecTBa NOAKITHOYEHUS BHELLUHUX COeANHEHUN.

O6HapyXeHHble Npu TEXHMYECKOM OCMOTPE HedoCTaTKM AO0SKHbl ObiTb HeMeasieHHO
YyCTPaHEHbI.

Mpn HeoBXxoaMMOCTM NPOM3BOOATCA CreayoLmne onepaumm:

a. 3ameHa noBpeXAeHHbIX U BblpaboTaBLUNX pecypC KOMMOHEHTOB.

6. noaTaXKa BUHTOBbLIX COEOUHEHUMN.

B. NpoBeAeHne HeobXoaMMbIX PerynmpoBOK U HACTPOEK.
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10.XPAHEHWE N TPAHCITOPTUPOBAHUE

YnakoBaHHble KOHTPOMSEPbl OMKHbI XpaHUTbLCA B ycrosusx 2 cornacHo FOCT 15150-69.

YCnoBusi XpaHeHWs B Tape Ha CKrnage W3rotoBuTena U noTpebutens  AOSMKHbI
cootBeTcTBoBath ycnosuam 1 no NOCT 15150-69. B Bo3ayxe He [OMKHO ObITb arpeCcCuBHbIX
XMMUYECKNX BELLECTB M MUX NapoB.

Ycnosus TpaHCNOPTUPOBAHNA OOMKHbI cooTBETCTBOBATL ycnosusam 5 no NOCT 15150-69
npyu TemnepaType OKpyxatowiero sosgyxa ot muHyc 40 go nntoc 70 °C ¢ cobniogeHvem mep
3aWwnTbl OT yaapoB v Bubpaumm B cootsetcteum ¢ FOCT 23170-78.

KoHTponnepbl TpaHCNOPTUPYIOTCH B 3aKpblTOM TpaHcnopTe noboro Buaa. KpenneHue
Tapbl B TPAHCMOPTHbIX CpeacTBax AOSMKHO NPOU3BOANTLCS COMflacHO npasunam, JeNcTBYOLWUM
Ha COOTBETCTBYIOLLMX BUAAX TpaHcnopTa.

CpOK XpaHeHNA B YNakoBKe U3rotoBUTENA — 1 rog.
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11. YTUNU3ALUA

Mogynn K15 He copepxaT matepuanos, OMacHbIX Npu yTunmsaumm Ona oKpyXKatoleu
cpeabl U YenoBeka.

Mo okoHYaHWMM cpoka cny>X0bl MOAYNM NoanexaT pa3bopke n yTunmnsaumm B COOTBETCTBUN

C HOpMaMu, NPUHSATLIMK Ha NPeanpPUATMN NOTpeduTens.
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12.TAPAHTUA

MpounssoguTtenb rapaHTUpyet ctabunbHyto paboty un 6GesonacHoe npuUMeHeHue
KOHTPOSINEPOB, a Takke CoOXpaHeHNe NX 3adBNeHHbIX NapaMeTpoB, eCriv Nonb3oBaTenb cnegyet
YCrNOBMSIM MO 9KCMfyaTauun, XpaHEeHU W MepeBO3Ke, YyKa3aHHbIM B PYKOBOACTBE MO
aKcnnyaTauum.

Mpw HOpManbHOM UCMOMBb30BaHMM B Cllydae HEUCMNPABHOCTU UIK NOBPEXAEHUSA NPoayKTa
Hawa KOoMMaHWA HeceT OTBETCTBEHHOCTb B TedeHne 18 wmecdueB (C AaTbl OTrPysKku,
NPEeNMyLLECTBEHHYIO CUNY UMEET LUTPUX-KOL Ha Kopnyce, MMeeTCs JOroBOpHOEe corfalleHue B
COOTBETCTBUM C OOroBOPOM). ECniv rapaHTUMHLIN CPOK npeBblillaeT 18 mecsues, B3MMaeTcA
nnaTta 3a TexXHU4Yeckoe obCnyXxmBaHue.

B cnyyae BO3HMKHOBEHMSI Npobrnem B TevyeHMe rapaHTUAHOrO nepwuoga creayet
obpaTnTbCA K NpoaaBLy UM U3FOTOBUTENIO, KOTOPLIN 06A3yeTCa YCTpaHUTb HEUCNPaBHOCTU UMK
3aMeHuTb usgenue.

[apaHTUa aHHYnMpyeTcs NPU HannMunMm MEXaHUYEeCKUX WU TENNOBbIX MOBPEXOEHWUMN,
cnefoB CaMOCTOSATENBHOM pa3bopkn unn mMogepHuM3aumn, HapyLeHUn npaBun akcnnyaTaumm,
TPAHCNOPTUPOBKN U XPaHEHUs,, a Takke nMpu OTCYTCTBMM HeOobXOoAMMbIX 3anucen B
AOKyMEHTauuu.

M3rotoButenb octaBnsieT 3a cobon npaBo BHOCUTb M3BMEHEHUS B AM3aH U TEXHUYECKME

XapaKTepucTtnkmn npoaykunm 6es npeasapuUTesibHOro yseaoMJ1eHUA.
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13.MPUNTOXEHUE A. NabapuTtHble pa3mepbl (CnpaBo4HoOe)

abapuTHble pa3mepbl Moaynen otobpaxeHbl Ha pucyHkax A.1, A.2, A.3, A4, A.5.

NHTepdencos

MMMMMMMMMIB:

3540

105.00

1430
12.00

|8

|- 85,0

PucyHok A.1 — MabaputHble pasmepbl mogynen K15.CPU.LX4 1 mogynen paclumpenus
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3aMKa.

Ham

CECECECHCECECREOE0E

TUUOOOT

DIN-peiiky
Heobxopumo
YCTaHOBHTD B
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PucyHok A.2 — MNabapuTHble pa3mepbl Mogynen BBoga-BbiBoa
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PucyHok A.3 — MabaputHble pa3amepbl TopueBon Kpbllwkn mogynen K15.CPU.LX4
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T

PucyHok A.4 — MabapuTHble pa3mepbl MOAyren yaaneHHoOW KOp3uHbl 1 Moaynen

pe3epBMpoBaHUA
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PucyHok A.5 — MabaputHble pa3mMmepbl TOPLEBOM KPbILLKN KOMMYHUKALMOHHBIX MOAYNEN U
mMoaynen yaganeHHoM KOp3uHbl
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14.MPUNOXEHUE Bb. Tononormsa cetn (cnpaBo4Hoe)

Cxema MNoAKMYeHNs1 pe3epBUPOBaHHBLIX MCTOYHMKOB NUTaHWUs oTobpaxeHa Ha pUCYHKe

b.1

Mpumepbl TONonornn cetn B pesepsunpoaHHbix LIMY\MJIK oTobpakeHbl Ha pucyHkax, b.2,

b.3,b.4,b.5, b.6,b.7.

Ly

] P

i =
T  POWER1

i
POWER 2 =

PlllcyHOK 6.1 — Cxema nogkntoyeHns pe3epBnpoBaHHbIX MCTOYHUKOB NMNTaHUA

Suu
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=== ==}

K15.CPU.LX4
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Remote Bucket Modules

K15.RA.EPCD/ECS/PNS/MBS
— Tononorna cetu B pesepupoBaHHbix LIMY K15.CPU.LX43
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Optical fiber
Ethemet cable RJ45
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K15.RA.ECS/EPCD/MBS/PNS K15.RA.ECS/EPCD/MBS/PNS K15.RA.ECS/EPCD/MBS/PNS K15.RA.ECS/EPCD/MBS/PNS

PucyHok B.3 — Tononorus cetu B pesepsupoBaHHbIX MK K15.CPU.LX4
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Optical fiber

Ethemet cable RJ45
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K15.EM.ETH2 K15.CPU.LX45 K15.CsSw Controller 1 Redundant MAC Address K15.EM.ETH2 K15.CPU.LX45 K15.CSw
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MoAynen yaaneHHOW KOp3uHbl onucaHbl B Tabnuuax B.1, B.2, B.3, B.4, B.5, B.6, B.7.

15.NMPUNTOXEHUE B. Koabl HeucnpaBHocTen moaynen (cnpaBo4Hoe)

Koabl HeucnpaBHOCTEM ONA CUCTEMbI pe3epBMpOBaHUsA, MoAyren BBOJA-BbiBOAa U

CpaBHuTenbHasa Tabnuua 3HavyeHnn LMdpoBoro ancnnes npueeaeHa B Tabnuue B.8.

Tabnuua B.1 — Kogbl HencnpasHocTu mogynsa K15.D116

Koa HencnpaBHOCTHU 3HaveHue MeTop ycTpaHeHus
0 0x0000 | Ok Hopma Moayne B pabore,
HencnpaBHOCTEN HET
HecooTtBetctBne | HecooTtBeTcTBMe posepuTs KoHdurypaLmio
1 0x0001 KOHEYIrypaLH KOHCVIy ALY obopynoBaHusa 1 NporpammMHOro
ypau ypau obecne4veHus.
3 0x0003 | Meperpes Meperpes lMpoBEpPUTL OTCYTCTBME BbICOKOM
Harpyskm.
I'I
4 0x0004 OwmnbKa WnHbI OLIMGKa LMHI AaHHBIX pOBEPUTbL CXEMY NOAKIIOHEHUS
[aHHbIX MOAYMS Ha LWMHE OaHHbIX.
Tabnuua B.2 — Kogbl HemcnpasHocTu mogynsa K15.D0016
Koa HencnpaBHOCTHU 3HauveHue MeTtoa ycTpaHeHus
0 0 Ok Hopwma Mogaynb B pa60te,
HEencnpaBHOCTEN HET
HecooTtBetctBne | HecootsetctBue MposepuTs KoHurypaLuio
1 0x0001 KOHEUrypaLMM KOHEUTypaLWM obopynoBaHusa U NPorpamMmmMHOro
ypau ypau obecne4yeHus.
5 0x0002 | Owmnbka nuTanus Owwnbka nutTaHusa Ha MpoBepnTb NOAKMOYEHNE
CTOpOHE nong nUTaHnA.
v =
3 0X0003 | Meperpes Meperpes poseemb OTCYTCTBUWE BbICOKOW
TOKOBOW Harpysku.
4 0x0004 Owwnbka WnHbI OLIMGKA LUNHbI AaHHBIX [MpoBepUTb CXxeMy MOAKITHYEHMS
AaHHbIX MOAYMS Ha LWMHE OaHHbIX.
lMpoBepuTb OTCyTCTBUE OBpbLIBA
Lenu, KOPOTKOro 3aMblKaHUs,
Ownbka CH- Mpynna O
85 0x0055 00/01/10/11 HewncnpaBHOCTb BbIxoaa reperpesa, Nneperpyskit ro Toky,
NMOHMKEHHOTO HaMNpsXXeHns Ha
kaHanax 00, 01, 10 n 11 moayns.
MpoBepbTe KaHanbl mogyna 02,
03, 12 n 13 Ha oTcyTCcTBUE
36 0x0056 Owwnbka CH- pynna obpbiBa Lenu, KOPOTKNX
02/03/12/13 HewncnpaBHOCTb Bbixo4a | 3amblKaHWUA, Neperpesa,
neperpysku no ToKy,
MOHWXXEHHOrO HanpsXKeHus:.
MpoBepbTe KaHanbl moayna 04,
Owmnbka CH- Npynna 2
87 0x0057 04/05/14/15 HencnpaBHOGCTb BbIXoaa 05, 14, 15 Ha oTcyTcTBME ObpLIBA
Lenu, KOPOTKOro 3aMblkaHus,
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neperpeea, neperpysku rno Toky,
MOHWKEHHOIO HaNpPsXXKeHUs.

88

0x0058

CH-06/07/16/17
Owwunbka

Mpynna 3
HeuncnpaBHOCTb Bbixoaa

MpoBepbTe KaHanbl moaynen 06,
07, 16, 17 Ha oTcyTCcTBME OOpLIBA
Lenu, KOPOTKOro 3aMblkaHus,
neperpesa, NeEpPerpyskn no ToKy u
NMOHMKEHHOrO HaMNPSHKEHWS.

Koa HencnpaBHOCTHU

3HayeHue

Tabnuua B.3 — Kogbl HemcnpasHocTu ansa moayns K15.A18

MeTop ycTpaHeHus

Mopaynb B paboTe,
0 0 Ok Hopma Ay P .
HencnpaBHOCTEN HET
MpoBepuTb KOHUrypaLuto
HecooTtBeTtctBMe | HecoorBeTcTBME P P cpurypau
1 0x0001 KOHEUTypaLWM KOHEUrypaLWM o6opyaoBaHNs U NPOrpaMMHOro
ypau ypau obecneyeHus.
Owwnbka NMTaHna Ha
2 0x0002 | Owwubka nuTaHmns [MpoBepuTL NOOKNIOYEHNE NUTAHUS
CTOpPOHE nons
NpoBe OTCYTCTBUE BbICOKOM
3 0x0003 | lNeperpes lMeperpes pos QMTb TCYTCTBIS BRICOKOH
TOKOBOW Harpysku.
Owwnbka MNpoBe cxe oaKIo4e
4 0x0004 HIMIDK& LINHB OwmnbKa WnHbI aHHbIX POBEPUTE CXEMY TOAKTIOHEHNA
JaHHbIX MOAYIS Ha LUMHE OaHHbIX.
CH-0 Hapywenme KaHan 0 HapyLweHue MpoBepuTb OTCyTCTBMNE OOpbIBA
25 | 0x0019 | uenocTHocTH Py PoBep y P
LLeNTOCTHOCTM Lenun uenun kaHana 0.
Lenu
CH-1 Hapywetme KaHan 1 HapyweHue MpoBepuTb OTCYTCTBMNE 0OPbLIBA
26 | OX001A | uenocTHocTH Py POBep y P
LLeNTOCTHOCTM Lenun uenun kaHana 1.
Lenm
CH-2 HapyweHue
Kanan 2 H LIEHN NpoBepuTb OTCYTCTBU bIB
27 | 0x001B | uenoctHocTH anar 2 napyLuenne poBepuTb OTCYTCTBUE 0OPbLIBa
LLeNToCTHOCTY Lenun uenun kaHana 2
Lenm
CH-3 HapylweHue
K H M
28 0x001C | LenocTHocTH aHan 3 HapyweHue poBepUTbL OTCYTCTBME 0OpLIBa
LLeNToCTHOCTY Lenun uenu kaHana 3.
Lenm
CH-4 Hapywenue Kanan 4 HapywieHue [NMpoBepnTb OTCYTCTBME 0OPbLIBA
29 0x001D | yenocTHOCTH Py P P y P
LLeNToCTHOCTY Lenun uenu kaHana 4.
Lenu
CH-5 Hapywenue Kanan 5 HapylweHune [NMpoBepnTb OTCYTCTBME 0OpPbLIBA
30 0x001E | uenocTtHOCTHU Py P P y P
LLeNToCTHOCTY Lenun Luenu kaHana 5.
Lenu
CH-6 Hapywenue KaHnan 6 HapylweHune [NpoBepuTb OTCYTCTBME 0OpPbLIBA
31 0x001F | yenocTHOCTHU Py P P y P
LLeNIoCTHOCTM uenun uenun kaHana 6.
uenu
CH-7 HapyweHue
Kanan 7 H LIEeHM [NpoBEpPUTb OTCYTCTBU bIB
32 | 0x0020 | yenoctHocTM anar f HapyLieHne POBEPUTL OTCYTCTBUE OOPLIBA
Lenm LLeNTIOCTHOCTU Lenun uenu kaHana 7.
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3HayeHne -
CH-0 Owwnbka [MpoBepuTbL HACTPOKMKKN KaHana,
npeobpasoBaHusa curHana
33 0x0021 | npeobpasoBaHus CXeMy MOAKITHYEHNS,
N HaxoanTCs 3a BEPXHUM
- BEpXHUN npeaen NoAKMYeHHoe obopyaoBaHme
npeaenom gnanasoHa
3HayeHne o
CH-1 Owmnbka lMpoBepuTb HaCTPOMKK KaHana,
npeobpasoBaHns curHana
34 0x0022 | npeobpa3oBaHus CXeMy MOAKITHYEHMS,
o HaxoauTCs 3a BEPXHUM
- BEPXHUIN nNpeaen noakntoyeHHoe obopyaoBaHme
npeaenom guanasoHa
3Ha4yeHune -
CH-2 Owwnbka [MpoBepuTbL HaCTPOKKKU KaHana,
npeobpasoBaHusa curHana
35 0x0023 | npeobpasoBaHus CXeMy MOAKITHYEHNS,
N HaxoamnTCs 3a BEPXHUM
- BEPXHUN nNpeaen noAaKnyeHHoe obopyaoBaHue
npeaenom gnanasoHa
3HayeHne o
CH-3 Owwnbka [MpoBepuTb HACTPOKMKKU KaHana,
npeobpasoBaHns curHana
36 0x0024 | npeobpa3oBaHus CXeMy NOAKITIOYEHNS,
N HaxoauTCs 3a BEPXHUM
- BEPXHUN npeaen noAaknyeHHoe obopyaoBaHve
npeaenom guanasoHa
3HayeHne -
CH-4 Owwnbka [MpoBepuTbL HaCTPOKKKU KaHana,
npeobpasoBaHusa curHana
37 0x0025 | npeoGpasoBaHus CXeMy MOAKITHYEHNS,
o HaxoamnTCs 3a BEPXHUM
- BEPXHUIN nNpeaen noakntoyeHHoe obopyaoBaHme
npeaenom gnanasoHa
3Ha4yeHune y
CH-5 Owwnbka [MpoBepuTb HACTPOKMKKU KaHana,
npeobpasoBaHns curHana
38 0x0026 | npeobpa3oBaHus CXeMy NOAKITIOYEHNS,
N HaxoauTCs 3a BEPXHUM
- BEpXHUN npeaen noAaknoyeHHoe obopyaoBaHve
npeaenom guanasoHa
3HayeHne -
CH-6 Owwnbka [MpoBepuTbL HaCTPOKKKU KaHana,
npeobpas3oBaHusa curHana
39 0x0027 | npeobpasoBaHus CXeMy MOAKITHYEHNS,
o HaxoanTCs 3a BEPXHUM
- BEPXHUIN nNpeaen noAakntyeHHoe obopyaoBaHme
npeaenom gnanasoHa
3Ha4yeHune .
CH-7 Owmnbka MpoBepuTb HaCTPOMKK KaHana,
npeobpasoBaHns curHana
40 0x0028 | npeobpasoBaHus CXeMy MOAKITHYEHNS,
- HaxoanTCs 3a BEPXHUM
- BEpXHUN nNpeaen noAaKntoyeHHoe obopyaoBaHme
npeaenom guanasoHa
3HayeHne o
CH-0 Owwnbka lMpoBepuTbL HACTPOWKKU KaHana,
npeobpasoBaHusa curHana
41 0x0029 | npeobpasoBaHus CXeMy MOAKITHYEHUS,
. HaxoaMTCH 32 HUKHUM
- HXXHUI Npeaen noAakntyeHHoe obopyaoBaHme
npeaenom gnanasoHa
3HayeHune .
CH-1 Owmbka MpoBepuTb HaCTPOMKK KaHana,
npeobpasoBaHns curHana
42 0x002A | npeobpasoBaHus CXeMy MoAKITYEHNS,
8 HaxXoaMTCA 32 HMKHUM
- HXXHUI npeaen noAaKntyeHHoe obopyaoBaHme
npeaenom gnanasoHa
3HayeHne .
CH-2 Owwnbka lMpoBepuTb HaCTPOKMKK KaHana,
npeobpasoBaHusa curHana
43 0x002B | npeobpasoBaHus CXeMy NOoAKIoYeHUs,
. HaxXoaMTCH 32 HUKHUM
- HXXHUIA Npeaen noakntyeHHoe obopyaoBaHme
npegenom guanasoHa
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3HayeHune [MpoBepuTbL HACTPOWKKM KaHana,
CH-3 Oumbka npeobpasoBaHnNs curHana chM Fn)ogzl|<J'|+oqe|-I|)v|;|
44 0x002C | npeobpasoBaHus P P y ’
. HaXOAMTCH 3a HUXKHUM nogknoyeHHoe obopygoBaHme
- HWKHUW Npegen
npenenom avanasoHa
3HayeHune [MpoBepnTb HACTPOWKU KaHana,
CH-4 Owmbka npeobpasoBaHns curHana cxpeM Fr)lopuo'uoqe:l)vm
45 0x002D | npeobpasoBaHus peobp y ’
. HaXOAMTCH 32 HUXKHUM noAakntoyeHHoe obopyaoBaHme
- HWKHUI Npeaen
npegenom guanasoHa
3HayeHne lMpoBepuTb HaCTPOMKK KaHana,
CH-5 Oumbka npeobpasoBaHns curHana cxrc)aM Fn)ogzl|<J'|+oqe|-r|)v|;|
46 0x002E | npeobpasoBaHus P P y ’
. HaXOAMTCH 3a HVXKHUM nogknoyeHHoe obopygoBaHme
- HWKHUW Npegen
npenenom avanasoHa
3HayeHune [MpoBepnTb HACTPOWKU KaHana,
CH-6 Owmbka npeobpasoBaHns curHana cxpeM Fr)lopuo'uoqe:l)vm
47 0x002F | npeobpasoBaHus peobp y ’
. HaXOAMTCH 3a HUKHUM noaKnyYeHHoe obopyaoBaHme
- HWKHUW npegen
npegenom grvanasoHa
3HayeHune [NMpoBepnTb HACTPOWKU KaHana,
CH-7 Oumbka npeobpasoBaHns curHana cxr:aM Fr)lo;uo'uoqel-r:l/l;l
48 0x0030 | npeobpasoBaHus peobp y ’
. HaXOAMTCH 3a HVXKHUM noakntoyeHHoe obopyaoBaHme
- HWKHUI npeaen
npenenom avanasoHa
Tabnuua B.4 — Kogbl HencnpasHocTu ana moaynsa K15.A08
Koag HencnpaBHOCTHU 3HaueHue MeTtoa ycTpaHeHus
Moaynb B paboTe,
0 0x0000 | Ok Hopma AYNb B pavOT
HEencnpaBHOCTEN HET
MpoBepuTb KOHdUrypaumto
HecootBetctBue | HecooTtBeTcTBME PoBep cpurypay
1 0x0001 KOHEUrypaLWM KOHEUrypaLM obopynoBaHusa 1 NporpamMmmMmHOro
y y obecneyeHus.
MpoBepuTb NoAkNYEHNE
2 0x0002 | Owwubka nutaHmnsa | Owmnbka NuTaHus PoBep A
nUTaHNS.
[MpoBepuUTbL OTCYTCTBUE BbICOKOM
3 0x0003 | lNeperpes Meperpes P ‘3 y
TOKOBOW Harpysku
Ownbka WnHbI MpoBepuTb cxemMy NOAKIHYEHMUS
4 0x0004 Owwnbka WrHbI JaHHbIX POBEP ynoa
OaHHbIX MOAYMS Ha LWMHE OaHHbIX.
21 0X0015 CH-0 KopoTkoe KopoTkoe 3amblkaHne MpoBepuTb Lenb kaHana 0 Ha
3aMblkaHue kaHana 0 OTCYTCTBME KOPOTKOrO 3aMblKaHMs1.
29 0X0016 CH-1 KopoTkoe KopoTkoe 3amblkaHne MpoBepuTb Lenb KaHana 1 Ha
3aMblkaHue kaHana 1 OTCYTCTBME KOPOTKOrO 3aMblKaHMs.
23 00017 CH-2 KopoTkoe KopoTkoe 3amblkaHne MpoBepuTh LEenb KaHana 2 Ha
3aMblkaHue KaHana 2 OTCYTCTBME KOPOTKOrO 3aMblKaHMs1.
24 0x0018 CH-3 KopoTkoe KopoTkoe 3ambikaHne MpoBepuTb Lenb kaHana 3 Ha
3aMblkaHue kaHana 3 OTCYTCTBME KOPOTKOrO 3aMblKaHMs.
o5 00019 CH-4 KopoTkoe KopoTkoe 3ambikaHue MpoBepuTb Uenb kKaHana 4 Ha
3aMblkaHue kaHana 4 OTCYTCTBME KOPOTKOro 3aMblKaHMs1.
26 OX001A CH-5 KopoTkoe KopoTkoe 3ambikaHue MpoBepuTb Uenb kKaHana 5 Ha
3aMblkaHue kaHana 5 OTCYTCTBME KOPOTKOrO 3aMblKaHMs1.
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97 0X001B CH-6 KopoTkoe KopoTkoe 3amblkaHne MpoBepuTh Lenb KaHana 6 Ha
3aMblkaHue kKaHana 6 OTCYTCTBME KOPOTKOrO 3aMbIKaHUS.
28 0X001C CH-7 KopoTkoe KopoTkoe 3amMmblkaHne MpoBepuTb Lenb KaHana 7 Ha
3aMblkaHue kKaHana 7 OTCYTCTBME KOPOTKOrO 3aMbIKaHUSI.
CH-0 HapyweHnue | HapyweHune
MpoBepuTb OTCyTCTBME OOpbLIBA
29 0x001D | uenocTHOCTMH LIeNOCTHOCTU Lenu
uenu kaHana 0.
uenu kaHana 0
CH-1 HapyweHue
KaHan 1 HapyLwieHune MpoBepuTb OTCYTCTBUE OOpLIBA
30 OXx001E | uenocTtHOCTMH Py P P y P
LeNOCTHOCTU Lenm uenu kaHana 1
uenmu
CH-2 Hapywetme KaHnan 2 HapylweHune MpoBepuTb oTCyTCTBME OOpLIBA
31 Ox001F | uenocTHOCTMH Py P P y P
LeNOCTHOCTU Lenm uenu kaHana 2.
uenmu
CH-3 HapyweHue
KaHan 3 HapylwueHune MpoBepuTb OTCYTCTBUE OOpLIBA
32 | 0x0020 | uenocTHOCTH Py poBep y P
LEeNOCTHOCTU Lenm uenu kaHana 3.
uenu
CH-4 HapyweHne
KaHan 4 HapyLweHune MpoBepuTb OTCyTCTBUE 0OpbLIBA
33 0x0021 | uenocTHOCTMU Py P P y P
LENOCTHOCTU Lenm uenu kaHana 4
uenu
CH-5 Hapywerine KaHan 5 HapyLwleHue MpoBepuTb OTCyTCTBUE OOpbLIBA
34 0x0022 | uenocTHOCTH Py P P y P
LENOCTHOCTU Lenm uenu kaHana 5.
uenu
CH-6 Hapywerine KaHan 6 HapyLwleHue MpoBepuTb oTCyTCTBMNE OBpbLIBA
35 | 00023 | LenocTHoCTH Py poBep y P
LEenoCTHOCTU Lenu Lenu Ha kaHane 6.
uenu
CH-7 HapyweHwne
KaHan 7 HapyLweHune MpoBepuTb oTCyTCTBMNE OBpbLIBA
36 0x0024 | uenocTHOCTMU Py P P y P
LeNOCTHOCTU Lenu Lenu Ha kaHane 7.
uenmu
3HayeHune
CH-0 Owwnbka npeobpasoBaHunst [MpoBepuTL HACTPOKKKN KaHana,
37 0x0025 | npeobpasoBaHnsa | curHamna HaxoamTcs 3a CXeMy MOAKITHYEHUS,
- BEPXHUI Npeen | BepXHUM npegenom noaknyeHHoe obopyaosaHme
AnanasoHa
CH-1 3HayeHune
npeobpasoBaHus MpoBepuTb HaCTPOMKM KaHana,
Owwnbka
38 0x0026 cuUrHana HaxoauTtca 3a CXeMy MOAKITYEeHNd,
npeobpasoBaHusi
- BEPXHUM Npeaenom noaknyeHHoe obopyaosaHme
- BEPXHWUI Npeaen
AnanasoHa
3HauyeHne
CH-2 Owwnbka npeobpasoBaHus [MpoBepuTbL HaCTPOKKKM KaHana,
39 0x0027 | npeobpas3oBaHMsa | cUrHana HaxoguTcs 3a CXeMy NOoAKIoYeHUs,
- BEPXHWUI Npefen | BEpXHUM nNpeaeriom noaknyeHHoe obopygoBaHme
AnanasoHa
3HayeHne [MpoBepuTb HaCTPOKMKKU KaHana,
40 0x0028 | CH-3 npeobpasoBaHuns cXemy NoAKNHYEHNS,
curHana HaxoamTcs 3a noakntoyeHHoe obopyaoBaHme
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Ownbka BEPXHUM npeaenom
npeobpas3oBaHusa | AnanasoHa
- BEpPXHUI npeaen
CH-4 3Ha4yeHune
OwnbKa npeobpasoBaHusi lMpoBepuTb HaCTpOKMKK KaHana,
41 0x0029 cuUrHana HaxoauTcsa 3a CXeMy MoAKIHYEHMNS
npeobpasoBaHusi
. BEPXHUM npeaenom noAakntoyeHHoe obopyaoBaHme
- BEpXHUI npegen
AnanasoHa
CH-5 3Ha4yeHune
Own6ka npeobpasoBaHus [MpoBepuTb HACTPOKMKKU KaHana,
42 0Ox002A cuUrHana HaxoauTca 3a CXeMy MoAKIHYEHNS
npeobpasoBaHusi
- BEPXHUM npeaenom noAakntoyeHHoe obopyaoBaHme
- BEpXHUW npegen
AnanasoHa
CH-6 3HauyeHune
Ownbka npeobpasoBaHus lMpoBepuTb HACTPOKMKKU KaHana,
43 0x002B cuUrHana HaxoauTtcsa 3a CXeMy NOAKITIoYEeHUs
npeobpasoBaHus
- BEPXHUM Mpeaenom noakntoyeHHoe obopyaoBaHme
- BEpXHUN npegen
AnanasoHa
CH-7 3HauyeHune
Ownbka npeobpasoBaHus [MpoBepuTb HACTPOKMKKU KaHana,
44 0x002C cuUrHana HaxoauTtcsa 3a CXeMy NOAKITIoYEeHUs
npeobpasoBaHuns
- BEPXHUM npeaeriom noakntoyeHHoe obopyaoBaHme
- BEpXHUN npegen
AnanasoHa
3HauyeHune
CH-0 Owwnbka npeobpasoBaHus lMpoBepUTbL HACTPOWKKN KaHana,
45 0x002D | npeobpasoBaHNsA | cUrHana HaxoamTcs 3a CXeMy MoAKIYEHUs
- HXKHUIN Npedaen | HWXHUM npegeniom noAaknyeHHoe obopyaoBaHve
AnanasoHa
3HauyeHne
CH-1 Owwnbka npeobpasoBaHunsi [MpoBepuTL HACTPOKKKN KaHana,
46 0x002E | npeobpa3oBaHus | CUrHana HaxoauTcAa 3a CXeMy MoAKIYeEHNs
- HXKHUIN Npeaen | HXHUM npegeniomM noAaKntoyeHHoe obopyaoBaHme
AnanasoHa
3Ha4yeHune
CH-2 Owwnbka npeobpasoBaHunsi [MpoBepuTL HACTPOKKKN KaHana,
47 0x002F | npeobpasoBaHus | cUrHana HaxoguTcs 3a CXeMy MoAKIYEHUs
- HXKHUIN Npeaen | HXHUM npegenomM noaKnyeHHoe obopyaoBaHve
AnanasoHa
3HauyeHune
CH-3 Owwnbka npeobpasoBaHuns [MpoBepUTL HACTPOKKKN KaHana,
48 0x0030 | npeobpasoBaHus | curHana HaxoamTcA 3a CcXeMy MoAKIHYeEHUs
- HWKHUIM Npegen | HWKHUM npegenom noaknyeHHoe obopygoBaHme
AnanasoHa
CH-4 Owwnbka 3HauyeHune [MpoBepuTbL HAaCTPOKMKKN KaHana,
49 0x0031 | npeobpasoBaHnsa | npeobpaszoBaHus cxXemy NoAKNtoYeHns
- HKHUIN Npeaen | curHana HaxoguTes 3a noakntyeHHoe obopyaoBaHme
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HWXHUM Npeaenom
AnanasoHa
3HauyeHune
CH-5 Owwnbka npeobpasoBaHus lMpoBepUTbL HACTPOVKKN KaHana,
50 0x0032 | npeobpasoBaHnsa | curHana HaxogmTcs 3a CXeMy MOAKIIHYEHMS,
- HWKHUIM Npegen | HWXKHUM npegenom nogknyeHHoe obopygoBaHme
AnanasoHa
3HauyeHune
CH-6 Owwnbka npeobpasoBaHus lMpoBepUTbL HACTPOVKKN KaHana,
51 0x0033 | npeobpasoBaHNsa | cUrHana HaxoamTcs 3a CXeMy MOAKITHYEHNS,
- HWKHUIM Npegen | HWXKHUM npegenom nogknoyeHHoe obopygoBaHme
AnanasoHa
3HauyeHune
CH-7 Owwnbka npeobpasoBaHusi [MpoBepuTbL HAaCTPOKMKKU KaHana,
52 0x0034 | npeobpasoBaHNsa | CUrHana HaxoamTcs 3a CXeMy MOAKITHYEHNS,
- HWKHUIM Npegen | HWXKHUM npeaenom noakntoyYeHHoe obopyaoBaHme
AnanasoHa

Tabnuua B.5 — Kogbl HencnpasHocTu mogynen K15.TC4 n K15.TR4

Kop, HencnpaBHOCTU

3HavyeHue

MeTopn ycTpaHeHus

0 0 Ok Hopma Moaynb 8 paGOTe,
HencrnpaBHOCTEN HET
HecooTtBeTctBue | HecooTtBeTcTBUE poBepuTs KoHurypaLuio
1 0x0001 - - o6opyaoBaHNs U NPOrpaMMHOro
obecneyeHus.
2 0x0002 | Owwmbka NuTaHus Oumbka nuTanys Ha MpoBepuTb NOAKMOYEHNE NUTAHNS
CTOpPOHe nons
3 0x0003 | Meperpes Meperpes I'Ipose;zmb OTCYTCTBUE BbICOKOM
TOKOBOW Harpysku
4 0x0004 Owwnbka WuHbI OLINBKA WMHBI [AHHbBIX [MpoBepUTb CXeMY MOAKMOYEHMNS
JaHHbIX MOAYMS Ha LWMHE OaHHbIX.
3HayeHune
CH-0 Owmbka npeobpasoBaHus MpoBepuTb HaCTPOMKX KaHana,
25 0x0019 | npeobpasoBaHNA | curHana HaxoguTcs 3a CXeMy MOAKITHYEHNS,
- BEPXHUI Npeaen | BEpXHMM nNpeaenom noaknyeHHoe obopyaoBaHme
avanasoHa
3HayeHune
CH-1 Owmnbka npeobpasoBaHus MpoBepuTb HaCTPOMKX KaHana,
26 O0x001A | npeobpa3oBaHus | curHana HaxoguTcs 3a CXeMy MOAKITHYEHNS,
- BEPXHUI Npeaen | BEpXHMM npeaenom noakntoyeHHoe obopyaoBaHme
avanasoHa
3HauyeHune
CH-2 Owwnbka npeobpasoBaHuns lMpoBepuTb HaCTPOKMKK KaHana,
27 0x001B | npeobpasoBaHnsa | curHana HaxoguTcs 3a CXeMy MOAKITHYEHNS,
- BEPXHUI Npeaen | BEpXHMM npeaenom noAakntoyeHHoe obopyaoBaHme
avanasoHa
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3HauyeHune
CH-3 Owwnbka npeobpasoBaHus lMpoBeEpUTbL HACTPOVKKU KaHana,
28 0x001C | npeobpasoBaHnsa | curHana HaxoguTcs 3a CXeMy MoAKIHYEHMNS
- BEPXHUN Npeaen | BEpXHUM npenenomM noAakntyeHHoe obopyaoBaHme
AnanasoHa
3HauyeHune
CH-0 Owwnbka npeobpasoBaHus lMpoBeEpUTbL HACTPOVKKU KaHana,
29 0x001D | npeobpasoBaHnsa | curHana HaxoguTcs 3a CXeMy MoAKIHYEHMUS
- BEPXHWUI Npegen | BEpXHUM Npeaesnom nogkntoyeHHoe obopygoBaHme
AnanasoHa
CH-1 3HauyeHune
OwnéKa npeobpasoBaHuns lMpoBepuTb HaCTPOKMKK KaHana,
30 Ox001E CUrHana HaxoguTcs 3a CXeMy MOAKIIYEHUS
npeobpasoBaHus
- BepXHUI npegen BEPXHUM Mpeaesnom nogknoyeHHoe obopyaoBaHme
AnanasoHa
3HauyeHune
CH-2 Owwnbka npeobpasoBaHusi [MpoBepuTbL HaCTPOKKKM KaHana,
31 0x001F | npeobpasoBaHnsA | curHana HaxoauTcs 3a CXeMy MoAKIYEHUs
- BEPXHWUI Npegen | BEpXHUM Npeaeriom noaknoyeHHoe obopyaoBaHme
AnanasoHa
3Ha4yeHune
CH-3 Owwnbka npeobpasoBaHunsi [MpoBepuTbL HaCTPOWKKU KaHana,
32 0x0020 | npeobpasoBaHUsA | curHana HaxoauTcs 3a CXeMy MoAKIYEHUs
- BEPXHWUI Npegen | BEpXHUM Npeaeriom noakntoyeHHoe obopyaoBaHme
AnanasoHa
3Ha4yeHune
CH-0 Owwnbka npeobpasoBaHunst [MpoBepUTL HACTPOKKKN KaHana,
33 0x0021 | npeobpa3oBaHus | curHana HaxoguTcs 3a CXeMy MoAKIYEHUs
- HXKHUIW Npeaen | HWXKHUM npeaenom noaknyeHHoe obopygosaHme
AnanasoHa
3HauyeHune
CH-1 Owwnbka npeobpasoBaHunst [MpoBepuTL HACTPOKKKN KaHana,
34 0x0022 | npeobpasoBaHNA | curHana HaxoguTcs 3a CXeMy MOAKIHYEHUs
- HXKHUIW Npeaen | HWXKHUM npenenom noaknyeHHoe obopyaoBaHme
AnanasoHa
3HayeHune
CH-2 Owmnbka npeobpasoBaHus lMpoBepuTbL HACTPOMKKN KaHana,
35 0x0023 | npeobpasoBaHNA | curHana HaxoguTcs 3a CXeMy MOAKIHYEHUs
- HXKHUIW Npeaen | HWXKHUM npenenom noaknyeHHoe obopyaosaHme
AnanasoHa
3HayeHne
CH-3 Owwnbka npeobpasoBaHuns [MpoBepuTbL HAaCTPOKMKKN KaHana,
36 0x0024 | npeobpas3oBaHMsa | CUrHana HaxoauTCa 3a CXeMy NnoAKIoveHus
- HXKHUIW Npeaen | HWXHUM npenenom noaknyeHHoe obopygoBaHme
AnanasoHa
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Tabnuua B.6 — Koabl HeMcnpaBHOCTM COCTOSIHUI pe3epBUpOBaHmMS

CocTosiHue

un

(cumBonbI)

O6o03Ha4yeHue

3HauyeHue

3anyck pesepBupoBaHusi

Mepbl npoTMBOAENCTBUA

He TpebytoTca, WraTHbIN
pexum paboThbl

LI B akTUBHOM pexxmume

He TpebytoTca, WwWraTHbIN
pexum paboTbl

LIl B naccuBHOM pexnme

He TpebytoTcs, wraTHbIv
pexum paboTbl

LI B ognHOYHOM pexume

[NpoBepuTb coegmMHeHne
MeXxay napon
pesepBupoBaHHbIX LT,
CXeMy NoaKIoYeHns
nUTaHWa 4ns Moayns
pe3epBUpoBaHUS

SO

LI B cocTosiHUK
CMHXPOHM3aLMM

He TpebytoTcs, wraTHbIv
pexum paboTbl

Sl

LIM B cocTosiHUK
CUMYNSLUN

[poBepuUTb COCTOsIHNE
paboTbl NporpaMmbl BTOPOro
UM vnn aktuBupoBaTb
3anyck nporpaMmmbl ¢
nomouibto IDE. Ecnn
aKkTMBauus He yaanace,
nepesanyctutb LIM.

dA

LIl B cocTosAHMM
OTKIMIOYEHUSA aKTUBHOIO
pexmma

MpoBepuTb coeanHeHne ¢
pe3epBHbIM L.

dP

LN B cocTosAHMM
OTKITHOYEHUS NACCUBHOIO
pexmma

MpoBepuTb coeanHeHne ¢
pe3epBHbIM LI

ES

Owwubka umkna

[NpoBepuTbL coegmMHeHNne
MeXxay napon
pesepsupoBaHHbIx LM,
CXeMy NoaKntoveHns
nUTaHWa 4ns Moayns
pe3epBupoBaHus. Ecnu Bce
BblLLENEPEYNCIIEHHOE B
HopMme, nepesanycTutb L.

E7

Owwnbka CMHXpoHM3auum
NPUINOXEHMUS

[NpoBepuTbL coegmMHeHNne
Mexay napon
pesepsBupoBaHHbIx LM,
CXeMy NOAKIIoYEeHUA
nMTaHna anda moaynsa
pe3epBupoBaHus. Ecnu Bce
BblLLENEPEYnCIEHHOE B
Hopme, nepesanyctutb LiM.
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Owmnbka cMHXpOoHU3aLUK

[NpoBepuTb coegmHeHne
MeXxay napon
pesepBupoBaHHbIX LT,
cxXemMy NoaKnyeHns
nUTaHusa ona mogyns
pesepBupoBaHus. Ecnu Bce
BblLLEeNepevncrieHHoe B
HOpMe, nepesanycTuTb
npoteccop.

SS

Cumynaums

BbINONHUTL MOBTOPHYIO
HaCTPOWKY CUCTEMbI

EC

OTcyTcTBME aBTOPU3ALMM

Caenatb 3anpoc B crnyxby
TEXHUYECKOW NOAAEPXKKN ANS
peLwleHnsa npobnemsbl.

25

Mnepnupekcns
LeHTparnbHOro npoweccopa

[NpoBepbTe cocTosiHNE
oxnaxaeHusa cucTembl

26

MoTepsa CBA3N MO LLNHE
AaHHbIX

[poBepUTbL MOHTaX K LUMHE
OaHHbIX, KA4eCcTBO
COeUHEHUA C Moayrem
pe3epBUPOBaHUSA, NUTaHNE

27

E BE HH
L

MoTeps cBsA3M pe3epBHOro
coeuHeHuns

lNpoBepuTb ceTeBoE
CoeuHeHne mexay
pe3epBHbIMKU NpoLeccopamm
W ceTeBbIMM NopTamMu
COOTBETCTBYIOLLNX
YCTPOWCTB.

28

C6bow n3bbIToYHOro KaHana
CB43U

MpoBepuTb BKINOYEHNME,
NCMNPaBHOCTb U
NpaBUNbHOCTb MNOAKMIOYEHUSA
K15.CSW/CSL.

32

Owwunbka rmaBHOM CTaHLMN
EtherCAT

[poBepuUTbL HACTPOKKK
COeNHEHUS rMaBHON
ctaHuumn EtherCAT u ee
noaysnos, HasHayeHne MAC-
agpeca) rmaBHOM CTaHUuu,
ceTeBOV kabernb, HACTPOVKM
NopToB, KOHGUrypaumto
BE€JOMOW CTaHLIUN.

35

Owmwnbka y3na Ethernet

lNpoBepuTL annapaTtHoe
NOOKITOYEHNE U HACTPOKKK
napametpos Ethernet n ero
noaysnos.

36

Owwunbka rmaBHOM CTaHLMN
Profinet.

MpoBepuTb annapaTHoe
NoaKIOYEeHUe U HaCTPOMKK
napamMmeTpoOB rfaBHON
ctaHuum Profinet n ee
noaysanos.
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37

Owmndbka nogYMHEHHOMN
cTaHuum Profinet.

[NpoBepuTb annapaTHoe
NOAKMNOYEHNE N HACTPONKM
napameTpoB BEAOMOW
cTaHumu Profinet n
obopynoBaHus BeayLLen
cTaHuun

3f

Owmnbka mactepa
Modbus_tcp

lNpoBepuTb annapaTtHoe
NOAKMOYEHNE N HACTPONKM
napameTpoB MacTepa
Modbus_tcp n Begombix
YCTPOWCTB

40

Owmnbka BegomMoro
yctponctea Modbus_tcp.

lNpoBepuTb annapaTtHoe
NOAKMOYEHNE N HACTPONKM
napamMmeTpoB BEJOMOro
yctpounctea Modbus_tcp.

45

Moayns K15.RA.MBS He
3anyLeH

MpoBepnTb YHMKANBHOCTb
IP-apgpeca B ceTun, ceTeBble
HaCTPOWKN MOAyns
K15.RA.MBS, otcyTcTBUNE
konnuann B cetn. Koa
OoLNBbKM 45 NONONHUTENBHO
oToOpaxaeT CepuUnHbIN
HOMep HEeMUCNpaBHOro
MOAYNsi CBSA3MW.

46

Owmnbka mogynsa
K15.RA.MBS

lNpoBepuTb annapaTHoe
NoaKIYEeHNe, HaCTPOWKM
CBs13M C MOAyNnsiMu BBOAA-
BbiBOAa. [lononHUTENbHO
oToOpaxaeT CepuUNHbLIN
HOMEpP HENCMNPaBHOIoO
Moayns.

5a

I'Ip|/|r|0>|<eH|/|e OCTaHOBIIEHO

Yb6eguTtech, 4To
nepekntodatens RUN/STOP
HaxXoauTCs B MOJSIOXEHUN
STOP. Mpun nonoxeHnn RUN
3aKpbITb NPUIOXEHNE Ha
Beb-cTpanHuue. MNpu
nepBoHa4vanbHOM cbpoce Ha
WHONKaTope yCTponcTea
oTobpaxaetcs kog 5A.

5b

Owunbka npunoxeHns

lNpoBepuTb, HET N OWIMOOK
B JIOMMKe peanuaauum
NPUMNOXEHWS, TaKNX Kak
JerneHne Ha HorMb, NyCTble
yKasartenu unu BbIxof 3a
npegensl MaccmBea.
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66 E [NpoBepuTb coegmHeHne
MeXxay NpoLeccopoMm 1
PesepBHas moaynem K15.CSL u
ob6beanHUTENbHasA NnaTa ybeauTecn, 4TO
HeJoCTynHa. paclMpeHHble CoeANHEeHNs
Moaynb BBOZa-BblBOAA U 3a0HASA
naHens moayns K15.CSL
HaOeXHO 3aKpenneHbl.

Tabnuua B.7 — Kogbl HeucnpaBHOCTM MoAynen yaaneHHOW KOP3UHbI

CocrtosiHue
L O6o3Ha4yeHue 3HauveHue Mepbl npoTMBOAENCTBUA

(cumBoOnbI)
0...16 e e B 3aBucymocTy oT Tuna u
Koaa owwmnbku Hangute
COOTBETCTBYIOLLMIN MOAYIb U
npoBepbTe €ro B
COOTBETCTBUM C KOHKPETHOM
ombkon.
65 E Owmnbka nHmunanmnsauum MpoBepbTe NPaBUIBHOCTb
LUMHbI OO bEeANHUTENBbHON COCTOSIHUSI LUMHBI
nnatbl o6beaAnHUTENBHON NNaThbl U
ybeanTtech, 4To
MHUUManusauns
3aBepLumnach Heygademn.
Ownbka moayns MpaBunnbHOCTb NOAKMYEHMSA
pacLUMPEHNS CKAaHMPOBaHUSA | BXOOO0B/BbIXO40B MOAYISA
yOaneHHOM KOP3UHbI U
3agHen naHenu, a Takke
ybeauntecb B OTCyTCTBUU
HeucnpaBHOCTEMN.
67 E Konnuecteo MpoBepbTe, NPeBbILLAeT Nn
AOMOSTHUTENBHbBIX MOAYNEN | MakCUMarnbHOE KONMYeCTBO
NPEBLICMIO MaKCUMasibHO BXOL0B/BbIXOLOB B MOAyfe
AonycTUMbIV Npegern. paclumpeHus yaaneHHon
KOp3uHbI - 16 .
69 @ MpunoxeHne octaHoBneHo | lNMpoBepbTe, UCnNpaBHO Nn
paboTaeT rnaBHasi CTaHuus,
COOTBETCTBYHOLAA
yOaneHHOW KOP3uHbI, U
MOAKIIOYEH NN CeTEBOW
kabenb.
Bo BpeMs ckaHupoBaHUS Bo Bpems ckaHMpOBaHUA
OTCYTCTBYET NOAKIIOYEHME K | NPOBEPLTE , HE NOBPEXOEH
OCHOBHOMY CauTy. 1IN UNN HE OTCOEANHEH N
ceTeBoW kaberb,
COEANHSIIOLLMIA TNaBHYHO

Homep Moayns owmnbku

66

70

=,
J
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CTaHUMIO 1N yaaneHHyro

KOP3UHY.
71 m MoauMHeHHas CTaHLmS MpoBepbTe , He NOBPEXAEH
NpeKpaTu1na NpoU3BOACTBO. | MW UMK HE OTCOEANHEH NN
ceTeBoWn kabensb,
COEMHSIOLWNIA FNaBHYHO
CTaHLIMIO 1 YAamNEeHHYI0
KOP3MHY, 1 NPOBEpPbTE, ECTb
1y FNaBHOM CTaHLMM
BLIXOZHOW CHrHan.

OcTaHoBUTb BBOA, AaHHbIX lMpoBepbTe , HE NOBPEXAEH
CO CTaHLuun N NN He OTCOeaNHEH N
ceTeBomn Kabernb,
COEMHSIOLWNIA FNaBHYHO
CTaHUMIO N yOaneHHYo
KOpP3WHyY, a TakKe npoBepbTe
Hanuyue BXOAHOro curHana
Ha rmaBHON CTaHLWMW.

72

=)
g

HecooTBeTcTBUE lNpoBepss ko moayns
KOHGUrypaumm ownboK, MOXXHO ybeaunTbCes,
YTO KOH(pUrypaums
nporpamMmmMHoro obecneveHms
IDE cooTBeTCcTBYET
hakTnyeckomy annapaTHOMy
MOAYIIO.

73

sl
L

74 ‘Il_| C6ou nutaHns mogyns Mcxoos u3 HeBepHOro koga
BBOJa-BblBOAA MOAYIs1, NPOBEPbLTE,
ncnpaBHa nNu NpPoBoaKa
COOTBETCTBYIOLLMX KIIEMM
MOAYnsi, HET N1 KOPOTKOro
3aMblKaHNA 1 He NOBPEXAEH
nn mMoaynb.

NIIOXOMN.

75 '15 BbiBoaa: Mcxopsa us kopa owmnodkin
neperpes/neperpyska no Mopaynsi, NpoBepbTe, HE
TOKY NoBpEXaeH nn
COOTBETCTBYHOLLMIA MOAYb.
EcTb nn psgom ¢ mogynem
Kakue-nubo yCTponcCTBa,
BblaenstoLwmne Tenno?
Pacxoa/TemnepaTypa.

HewncnpaBHOCTb 3agHen lMpoBepbTe , HE NOBpPEXAeHa
naHernm N UNKU He OTCYTCTBYET N
XBOCTOBas NnactmHa
CLIENnHoro ycTponcTea
yOaneHHOM KOP3UHBbI.

76

-
on
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77

LI |

Owwnbka kaHana mogyns
BBOJa-BblBOAA

Ha ocHoBe koaa oLmnodku
MopAynsi nocnegoBaTenbHO
npoBepsitoTCA
COOTBETCTBYIOLLME KaHasbl
mMoayns.

78

WckntoyeHne BBOAa-BbIBOAA
OHTONOrUN

MNosiBneHme koga owmnodkn 78
Ha undpoBoOM aucnnee
HemeaneHHo otobpasunTcs
COOTBETCTBYIOLLIEE
cooOLLeHne o6 oLnbke.
lMpoBepbTe
COOTBETCTBYHLLYIO
MHGopMaUuIo,
oToOpaxxaeMyto Ha gucnnee.
BBOZa/BbIBOAA OCHOBHOIO
Kopnyca .

79

MoTeps AaHHbIX MOAYNS
BBOJa-BblBOAA

MpoBepbTE, HOPMANbLHO N
B3aMMOLENCTBYIOT BCE
MoAynu Ha
ob6beanHMTENBHON NNarte.
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Tabnuua B.8 — CpaBHuTenbHasa Tabnuua 3HavyeHun umcpoBoro gucnnes

s EHESBEEE
LLlecTHaguaTeprYHbIN 1 2 3 4 5 6 7
HdecATUYHbIN 1 2 3 4 5 6 7
D IEEEMEEES
LLlecTHaguaTeprYHbIN 9 a b c d e F
LecATUYHbIN 9 10 11 12 13 14 15

ECJIIT.426439.001 PO Bepcus 1.1

129



