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Hacrosmee  pykoBOACTBO IO  JKCIUIyaTallud  IPEIHA3HAYEHO Ui O3HAKOMJICHUs
00CTYy>)KMBAIOIIET0 TEpPCOHANIAa C YCTPONCTBOM, NPHUHITUIIOM JEUCTBHS, KOHCTPYKIIHEH, MOPSIKOM
SKCIUTyaTallul ¥ OOCIIy>KMBaHUS Moayis BBojaa-BeiBoga «M2000-4/IA» Bepcun 1.00 (manee —
npubop), YIpaBIIeMOro BCTPOCHHBIM IporpaMMHBIM oOecneueHuem Bepcun 1.00 (mamee -
BcTpoeHHoe [10).

[TpuGop BBIyCKaeTCs COTIacHO TeXxHn4eckuM ycioBusm AL/IP.421459.001 TV.

[Tpumep 3amucu yCIOBHOTO OOO3HAuYeHHs MpuOOopa MpH 3aKa3e W B JOKYMEHTAI[MH JPYTUX
IIPOU3BOAUTEINEH, TPUMEHSIOLINX PUOOP:

MoyJb BBoJa-BeiBoga «M2000-4/1A» TY AILJIP.421459.001-2017.

Cnucok npunamulx onpeoeneHutl U COKPaAueHULL:

APM - aBTOMaTH3UPOBaHHOE pabouee MECTO.

SCADA — nporpaMMHBIH TaKeT, MpeAHa3HAYCHHBINA IS pa3pabOTKU UM oOecriedeHus paboThl
B pEaJIbHOM BpPEMEHHU cucTeM cOopa, 00pabOTKH, OTOOpaXeHHUS M apXUBHUPOBaHUA MHPOpMALUU 00
00BEKTE MOHUTOPUHIA WU YITPABJICHUS.

UM — “CIOJIHUTENBHBIA MEXaHHU3M.

AT — ananoro-uudpoBoii mpeoOpa3oBaTesb.

[I1M — mupOoTHO-UMIYJIbCHAS MOTYJISIIUS.

[13VY — nocrosiHHOE 3aIIOMUHAIOIIEE YCTPONUCTBO (IHEProHe3aBUCUMAs TAMSTh).
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1 Omnwucanue u padora npudopa

1.1 Ha3nayenue npudopa

1.1.1 lIpubop mpennaszHaueH majs pabOTBI B COCTABE CHUCTEM aBTOMATHU3AIlUU PA3TUIHBIX
HWHKCHCPHBIX CHCTCM 3I[aHI/II>'II BCHTUJIIIMU W KOHAWIIMOHHUPOBAHUSA, OTOIUICHUA, XOJOJHOTO
Y TOPSTYETO BOJOCHAOKEHHSI, CHCTEM JIPEHAKHOTO M KAaHAIM3AalIMOHHOTO BOJOOTBONA, 00OTpeBa

KPOBJIU U T.JI.

1.1.2 [lpubop pabotaeT B KadecTBE BEAOMOro ycrpoiictBa B mpotokone Modbus
IpY NOJKIIOUEHUH Kak K KoHTposuiepam mpou3BoactBa 3AO0 HBII «bomua»  («C2000-Ty,
«M3000-T»), tak u k cucremam APM, SCADA (mpu Hanmuuuu wuHTepdeiica) U KOHTpoJIIepam
CTOPOHHUX (UPM, aBTOMATU3UPYIOIINX MH)XEHEPHBIE CUCTEMBI 3JaHHH.

1.1.3 Ipubop cmyxuT 1si:

— npeoOpa3oBaHusl U3MEPSAEMBIX AHAJOTOBBIX CUTHAJIOB B LHU(POBOM KOA W Tepenayu
pe3yabTaToOB U3MepeHus 1mo cetu RS-485,

- cOopa JaHHBIX CO BCTPOSHHBIX JUCKPETHBIX BXOJIOB U UX mepeaayu no cetu RS-485,

— yIpaBJIEeHUS] BCTPOCHHBIMU TUCKPETHBIMU BBIXOJIAMH, UCIIOIB3YEMbBIMH JUTSI TIOAKITIOUEHHS
UM ¢ nOucKpeTHBIM YIpaBieHHEM, 10 CKOHpuUrypupoBaHHbIM anroputmam I[IIMM u norukm B
COOTBETCTBUH C CUTHAJIAaMH M JJAHHBIMHU, TIOJTYYE€HHBIMU C JJUCKPETHBIX BXOJI0B M/Miu 1o cetu RS-485.

1.1.4 TIpuGop He sBISETCS CPEICTBOM M3MEPEHHUS YTBEPKIAEHHOTO TUIIA, HE MPOXOHII MTOBEPKY
B COOTBETCTBUH C MoJiokeHus MU DeepanbHoro 3akoHa PO «O06 obecrieueHnn eMMHCTBA U3MEPEHUI
N 102-®3 ot 26 utons 2008 r.

1.1.5 UsmepurenbHble (pyHKUMU npuOopa (M3MepeHne HanpspDKeHUI Ha aHaJOTOBBIX BXOJaX U
BXOJIaX MUTAHUSA) HE JOJKHBI IPUMEHSTHCS B chepe ToCyIapCTBEHHOT'O PEryIUPOBaHUs 00eCIeUeHUs
€IUHCTBA U3MEPECHUM.

1.1.6 IIpubop mpenHa3Ha4YeH A YCTAHOBKM BHYTPU 3aKPBITHIX MOMELICHHH M pacCYMTaH Ha
KPYTJIOCYTOYHBIN PEXUM pabOTHI.

1.1.7 Konctpykuus npubopa He MpeaycMaTpUBAET €ro CIOIb30BAHNE B YCIIOBHSIX BO3ACHCTBUS
arpecCUBHBIX CpeJl, TIBUIM, a TAKXKE BO B3PHIBO- M MOKAPOOIMIACHBIX TOMELICHHUSX.

1.1.8 Crenens 3amuthl npubdopa odomouxoit mo 'OCT 14254-2015 — IP20.

1.1.9 o ycToifunBOCTH K KIIMMAaTHYECKHUM BO3ICHCTBUSAM NMPHOOP BBHITYCKAETCS B UCIIOJIHEHUHU
B4 o 'OCT 52931-2008, Ho 11t paboTh! ipu Temmeparype ot munyc 40 mo mmtoc 55 °C.

1.1.10 [To ycTOMYMBOCTH K BO3ACHCTBHIO aTMOC(HEPHOTO MaBJIICHHS TPHUOOP BBIMYCKACTCS
B ucnonuenuu P1 mo 'OCT 52931-2008.

1.1.11 Ilo yCTOHYMBOCTH K MEXaHUYECKHM BO3JCHCTBHIM MPUOOP BBITYCKAECTCS B UCTIOTHEHUH

N1 o I'OCT 52931-2008.
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1.2 TexHu4eckHe XapaKTePUCTHKH

1.2.1 OcHOBHBIC TEXHUYECKUE XapPAKTEPUCTUKU MTpUOOpa mpuBeAeHBI B Tabauax 1.1 — 1.7.

Tabnuya 1.1 — Obwue xapaxmepucmuxu

HaumenoBanue

3HauyeHHne

Tun HaIpsPKCHU S TUTAHUS

HomunansHOe HanpspbkeHue nuranus, B

ITocTosiHHOE

Ot 10,2 no 28,4 BKIIFOY.

*

[Totpebnsemast MmomHOCTh, BT, HE Goee 2
KonnuecTBo BX0A0B MUTaHUS 2
KonunyecTBO aHaIOroBBIX BX0/10B 4
KonnuecTBo TUCKpETHBIX BXOA0B 4
KonnuecTBo TUCKPETHBIX BHIXOOB:

— pene (Cyxoil KOHTaKT) 2
— TPaH3UCTOPHBIN (KOHTPOIUPYEMBIii) BHIXOT 2
KonnyectBo nntepdeiicos csazu 1
["abapuTHbIE pa3mepsl, My 156 x 107 x 39
Macca, kr, He Ooiee 0,3
Cpennuii cpok CirykObl, JIeT 10

ConeprxaHue IparoleHHBIX METAIIIOB

He tpebyer yuéra npu xpaHeHuw,
CIUCAHUH U YTUIIU3aLUN

ConeprkaHue IBETHBIX METAJIOB

He tpebyer yuéra npu cnucanuu u

JaJbHEUIIEN YTUIIN3ALUU U3EHS

* ..
be3 yuéra notpebiieHuss Harpy3Ku TPaH3UCTOPHBIX BBIXOJIOB.
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Tabnuya 1.2 — Xapakmepucmuxu uzmepenusi npubOpoM HAnpaXCeHull Ha 6Xx00ax NUmanusl

HaumeHoBaHue 3HaveHue
HoMuHaneHBIN Auana3zoH U3MepsieMbIX HaNPsKeHUU, B Ot 7,5 no 29,4 Bximiou.
Pazpemaroniast cioco6HOCTh, MB, He Oornee 9
MaxkcumanbHas IOrperIHoCTh U3MEpeHusl, He Ooee + 5 % oT nokazanus

IIpumeuanue — Ilpubop He sensemMcsi CPeOCMBOM USMEPEHUS VMBEPIHCOEHHO20 MUNd, He
APOXOOUNL NOBEPKY 8 cOOmEemcmeuu ¢ nonoxicenusimu Pedepaivnozo 3axona P® «O6 obecneuenuu
eourncmea uzmeperutiy N 102-@3 om 26 uronsa 2008 o.

Dynkyus usmepenuss HANPANCeHUuti Ha 8x00ax NUMAHUSA He OO0NHCHA NPUMEHAMbCS 8 chepe
20Cy0apcmeenHo20 pe2yiupo8anus obecneyeHus eOUHCmea usmepeHull.

Tabauya 1.3 — Xapaxmepucmuku ananoeoevix 6xo006 npubopa

HaumeHoBaHue 3HaueHne
Tumn u3MepsemMpIX BETUIUH Hanpsioxenune
HoMuHanbHbIN quana3oH U3MepsieMbIX HalpsbKeHuil, B Ot 0,0 7o 10,0 BKIIFOU.
Pa3pemaromiast cmoco6HocTh, MB, HE Oonee 3
MaxkcumanbHast IOrpelHOCTh U3MEpPEeHUs, He Ooee + (2,5 % ot nokazanus + 6 MB)
Bxognoe conportusienne, kOM, HE MEHEE 50

Ilpumeuanue — Ilpubop mne asensaemca cpeoCmEOM UBMepeHUs YMEEPAHCOEHHO20 Mund, He
APOXOOUNl NOBEPKY 8 COOMBemcmauu ¢ nonoxcenuamu Pedepanvroeo 3axona PP «O06 obecneuenuu
eouncmea uzmeperuiy N 102-@3 om 26 urons 2008 e.

DynKyus usmMepeHus HanpaX#CeHull Ha aHan0208bIX 6X00aAX He O00IHNCHA NPUMEHAMbCA 8 chepe
20CY0apcmeeHH020 pe2yIupoBanuus obecnedenus eOUHCmaea UsmMepeHull.
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Tabnuya 1.4 — Xapakmepucmuxu OUCKpemHbIX 6X0008 npubopa

HanmenoBanue

3HaueHue

HomuHanpHbIM [uana3zoH HalpsyKeHUH Ha KIIeMMax

JTMCKPETHBIX BX0/10B, B

MaxkcuManbHOE HapsKEHUE, COOTBETCTBYIOLIEE COCTOSHUIO
«3aMKHYT» IUCKPETHOTO BXoja, B, He MeHee

MuHMManbHOE HalPsKEHUE, COOTBETCTBYIOLIEE COCTOSTHHIO
«Pa30MKHYT» IUCKPETHOTO BXoJa, B, He Gonee

BrixomHoe HampsiKeHHE BCTPOCHHOTO HCTOYHUKA HAMIPSIKEHUS,
MTOAKITIOUYEHHOTO K TUCKPETHOMY BX0ay, B

BrixonHoe conpoTuBIeHNE BCTPOCHHOTO HCTOYHUKA
HaMpPsHKEHUs, TOJKIIOYEHHOTO K TUCKPETHOMY BXo1y, KOM

Ot 0,0 1o 5,5 BKJIIOY.

0,6

2,0

50+5%

Ot 8,0 1o 65,0 BIIIOU.

Tabruya 1.5 — Xapakmepucmuku OUCKpemHbvlx 6b1X0008 npubopa muna peie

HaumenoBanue

3HauyeHHne

Tun koMMyTHpyEeMOro HanpsHKeHUs (TOKa)

MakcumanbHOE 3HaUeHUE KOMMYTHUPYEMOTO HanpsokeHus, B,
He Oonee

MakcumanbHOe 3HaueHHe KOMMYTHPYEMOTO TOKa, A, He Oosee

DnexTprudeckasi IPOYHOCTh M30JISAIMH IIeTIei TUCKPETHBIX
BBIXOJIOB OTHOCHTEJIBHO JIPYT JAPyra ¥ OTHOCUTEIHHO
OCTAJIbHBIX IIeTiel mpubdopa, B

[TocrosiHHOE, IEPEMEHHOE

30,0

1,00

300,0
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Tabnuya 1.6 — Xapaxmepucmuxu mpaH3ucmopHsix OUCKPEMHbBIX 8bIX0008 Npubopa

HaunmenoBanue

3HaueHue

Tun BBIXOJHOTO HAMPSHKEHUS (TOKA)

MakcuMalbHOE 3HaUYCHHIE BBIXOJHOI'O HAIIPSKCHUA B

COCTOSIHUH «3aMKHYT)», B

MaxkcuManbHOE 3HaYEHHE BEIXOIHOIO TOKA B COCTOSIHHM
«3aMKHYT», A, He Oonee

[Topor cpabaTeIBaHUS anmmapaTHOMN 3alIUThI OT EPETPY3KH 110

TOKY, A

BBIXOI[HOG HAIMps’KCHUEC BCTPOCHHOTO UCTOYHHKA HAIIPSKCHUS,
MOJIKJIFOUEHHOTO K TUCKPETHOMY BBIXOJIy B COCTOSIHUU
«pa3oMKHYT», B

BrixoaHO€ cONpOTUBIIEHHE BCTPOEHHOTO UCTOYHUKA
HaANPSDKEHUs, TOJKIIOYEHHOTO K TUCKPETHOMY BBIXOY B
COCTOSTHUU «Pa30OMKHYT», KOM, HE MeHee

ITocTosiHHOE

OT HanpsHKeHUs TUTaHUS TpUdopa
MuHyc 3,3 B 10 HanpskeHus

NUTaHus Ipudopa

1,00

1,35+0,45

50+5%

3,3

Tabauya 1.7 — Xapaxmepucmuxu unmepetica cénzu npubopa

HaunmenoBanue 3HayeHue
Tun unTepdeiica RS-485
ConpoTHUBIE€HNE BCTPOCHHOM COTJIaCyIONIEH HArpy3Ku
120+ 5%

(repmunaropa), Om

CKOpOCTb nepeaun JaHHbIX, 607/C

IIpoTokoi nepenadn JaHHBIX

1200; 2400, 4800; 9600; 14400;
19200; 28800; 38400; 57600; 115200

Modbus

10 «M2000-44A» ALLAP.421459.001 POn Hsm.1 om 01.08.2019




1.3 CocrasB npudopa

1.3.1 KommiekT moctaBku mpudopa cooTBeTcTBYyeT Tadsmie 1.8.

Tabnuya 1.8 — Komnnexm nocmasku npubopa

O06o3HaueHnune HaunmeHnoBanue KoaudecTBoO
AI1JIP.421459.001 Mopynb BBoga-BeiBoga «M2000-41A» 1 mr.
M - M2000-41A».
ATJIP.421459.001 P QALY BEOAG-BRIBOAA « An» 1 .
PykoBoacTBO 10 SKCIUTYaTaIuu
KommekT 3amacHbIX yacTe 1 mpuHaIIeKHOCTEN
(BUII):
— mrypym 1-3x25.016 'OCT 1144-80 3 mT.
— nrobens 6X30 3 .
— BHUHT-camopes 2,9x9,5 om. DIN 7981 2 1T,

14 YV¥YcrpoiicTBo u padora

1.4.1 KoncTpykuusi npudopa

1.4.1.1 TIpuGop BBIIYyCKaeTCs B IUIACTMACCOBOM KOpILyCe, MPEAHAa3HAYCHHOM JJISl KPEeIUICHUS

Ha DIN-peiiky Q-tuna mmpunoi 35 mM. ["abapuTHsiil uepTéx npudopa npusenéH B [Ipunoxenun A.

1.4.1.2 Ha nnate npubopa pacroyioKeHbl:

— KJIEMMHBIE KOJIOJKH BX0J0B uTaHus «+Ul», «+U2y», «0B» (2 mrt.);

— KJIEMMHBIE KooK uHTepdeiica RS-485 «Ax», «By,

— KJIEMMHBIE KOJIOJKH TUCKPETHBIX BX0/10B «<COM», «DIN1», «DIN2», «DIN3», «DIN4»,

— KJIEMMHBIC KOJIOJKH TUCKPETHBIX BbIX00B THMa peie «DOUT1» (2 mt.), «kDOUT2» (2 mit.);

— KICMMHBIC KOJOAKH TPaH3UCTOPHBIX JUCKPETHBIX BBIXOJ0B

«DOUT4+», «<DOUT4—»;

«DOUT3+»,

«DOUT3—»,

— KJIEMMHBIE KOJIOOKH a”HAIOroBhIX BXOHOB «AIN1+», «AIN1-», «AIN2+», «AIN2—»,

«AIN3+», «<AIN3—», «AIN4+», «AIN4—»;

— HOepEMBbIYKa A MTOAKIIOYCHUA BCTpOCHHOﬁ

uHTepdeiica RS-485;

— KHOIIKAa JaT4YhKa BCKPBITHA KOPITyCa,

— YCTpPOWCTBa CBETOBOM M 3BYKOBOW MHIUKALUU:

— 3BYKOM3JIydYarTelb,

— ognHouBeTHEIN cBeToauon «PABOTAY,

— JIBYXIBETHBIE CBETOIUOMIBI «1», «2», «3», «4».
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1.4.1.3 MapkupoBka C Ha3BaHUSAMH KOHTAaKTOB KJIEMMHBIX KOJOJOK HaHECeHa Ha IUIaTy
npubopa psioM ¢ COOTBETCTBYIOIMMH KOHTAKTAMU KJIEMMHBIX KOJIOJOK.

1.4.1.4 MapkupoBka ¢ Ha3BaHUSIMH CBETOAMOJOB HAHECEHA HAa PACIOJIOKEHHYIO Ha JIMLEBOM
HaHeM Kopiryca mpubopa HakJIeHKy psIOM ¢ OKHaMU JIJIsl COOTBETCTBYIOIIMX CBETOINO/IOB.

1.4.1.5 B3auMmHOE pACIOJIOKECHHE KJIEMMHBIX KOJOJOK M HMX KOHTAaKTOB (C Ha3BaHUSMHU
COOTBETCTBYIOIMX KOHTAKTOB), NEPEMBIUKH ISl TOAKIIIOUEHNS] BCTPOCHHOM COIVIACYIOLIEH Harpys3ku
(TepmunaTopa) uHTepdeiica RS-485, kHONKM NaTuyuKa BCKPBITHS U YCTPOHCTB CBETOBOW M 3BYKOBOM

WHJIUKAIMK MPUBEICHO Ha pucyHke 1.1,

PABOTA [
10 Knomnka maTamka BCKpHITHS KOpITyca
2 @
3 | 3ByKOM3IIydaTelb
4 O ITepembluka 1151 TOAKITIOYEHUST BCTPOCHHOM

coryacyrouieil Harpy3ku uarepgeiica RS-485

SN NSNS INSSINSSINSSINSSINNSINSSIN
mHdo AN OSd NNt A A NN+ |+ 18+ 1+ 1 + 1 +
® ODO® D OZZZ2Z2FFEFEFEFEFnnmnmgctododaaaonmn s <
+ + UOHHHHD 2D 2DOD2DEEEFEZ22Z222222
o000 OO OO HHHHHHHHAH

Pucynox 1.1 — Cxema pacnonosicenuss CmpyKmypHuix 31eMeHmos Ha niame npuoopa

1.4.2 O0mue cBegeHus 0 padoTe npudopa

1.4.2.1 Tlpubop paboraer mox ympaBieHuem BcTpoeHHoro IIO, KoTOpoe BBITOTHSET
CJICAYIOIINE OCHOBHBIE (DYHKITUH:

— 00Men manHbIME 110 HHTEpdeticy RS-485 mo mpoTtokory Modbus;

— H3MEpEeHHE HaNpsHKCHUS Ha aHAJIOTOBBIX BXOJaxX MPUO0pa;

— ONPOC COCTOSIHUA AUCKPETHBIX BXOJ0B IpUOOpa;

— yIpaBJICHUE COCTOSTHUEM JUCKPETHBIX BBIXOJIOB.

1.4.2.2 Bcerpoennoe [0 mpubopa, kpome OCHOBHBIX (PYHKIHI MpuOOpa, BBHITIOIHSAET TaKKe
CJICAYIOIINE JONOJHUTEIbHbIE (DYHKIHH:

— M3MEpEHHE HANpPsHKCHHS Ha BXOJaX MUTAHUS NMpHOOpa M KOHTPOJIb HAIMPSDKEHUS TTHTAHUS
npuodopa;

— KOHTPOJIb COCTOSAHHA HAIrpy3KH JUCKPCTHBIX BbIXOIOB (TOHBKO A1 TPAH3UCTOPHBIX

JTUCKPETHBIX BBIXOJIOB);
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— KOHTPOJIb COCTOSAHUA NATYHNKa BCKPLITUSA KOPITyCa,

— YIpaBlIEHUE COCTOSTHUEM YCTPOICTB UHAUKAIIHH;

— OTCYET BPEMEHU.

1.4.2.3 VYnpaeneHnue pexuMamMu paOOTHI

W HacTpoiika mapameTrpoB mpubopa,

YTCHHUC

pe3yNbTaTOB U3MEpEeHUN U MH(POPMAlMU O TEKYIIEM COCTOSHUU Mpubopa (0 TEeKyIIHUX HACTPOMKax,

COCTOSIHUM OUCKPCTHBIX BXOJAO0B, HAIIPSXKCHUHN IMUTAHUA, JATUUKA BCKPBLITUSA, NAaTC, BPCMCHU U Hp)

OCYIIECTBISIETCS C TIOMOIIBI0 OOMEHA JaHHBIMU 10 UHTEpdeiicy RS-485.

14.2.4 CrpykrypHas cxema npudopa n3zodpaxeHa Ha pucynke 1.2.

o
|
Nuyaukanums: :
MukpokoHTpoiuiep, BctpoerHoe 110 PABOTA [T :
______________________ . 10!
— | i | § i 2@ |
N o | | JlanHbIe, HACTPOHKH U | R 3] | !
> OUIBT I > |
DIN : p I|—>|I yIIpaBJICHHUE : 4 :
1-4 L T == - TATA T T . I
- |
|
] [q |
______ |
> ' :
AIN : : i ——i - —- |
| | |
1-4 |F I ! I ' Modbus! |
- > AL > dup! | <——>| RS-485 |
>l | | | | Slave ! |
2 I | e e I
= l | |
g I | |
o l_____ 1 '
= |
2 Jatuuk :
BCKPBITHS :
DOUT l_____1 :
3-4 |[¢ i T I A — |
: | | | |
|
| < —> | |
— : 1M : : 3y : :
| e
DOUT | |« : | :
1-2 || A ; |
|
___________ ]
= 2
& 5
=)
= =
S
S =
Hctounnk
MTUTAHUS

Pucynox 1.2 — Cmpyxmypnas cxema npubopa
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1.4.2.5 Pexumbl paGoTbl mpubopa AENATCS Ha ABE TPYIIbL: CIYKEOHBIH peXuM padoThl U
OCHOBHBIC PEXHMBI paboThl. CiTyeOHBI pekUM pabOThl PUOOpa MpeaHa3HAYCH ISl OOHOBJICHUS
BcTpoeHHoro [10 npubopa. OyHKIIMOHUPOBaHHE PUOOPA B CIIY’)KEOHOM pekuMe paboThl OMUCAHO B
[Tpunoxenun b. OnpeneneHne OCHOBHBIX PEKUMOB pabOTHI M YCIOBUH Mepexoaa mpudopa U3 0 JHOTO
OCHOBHOTO peXuMa paboThl B JAPYrod MpHUBEICHO Jajiee NMPU OMHCAHWU KOHTPOJS HampsKSHUs
MATaHUs Mpruoopa.

1.4.2.6 Tlpu 3amycke npubop HauMHAeT (PYHKIIMOHUPOBATH B CIIy)KEOHOM pexxume paboTbl. B
obmeM ciydae mepexoj mpudopa M3 CIyKeOHOTO pekruMma padoThl B OJMH W3 OCHOBHBIX PEXHUMOB
paboThl (peXXuM OXHIAHUS CTAaOWIN3AalUU HANpPSIKCHUs MUTAHMS) BBITIOIHIETCS aBTOMAaTHYECKU B
teuenue 0,5 ¢ mocne nojaun HanpsKEHUs: MUTaHUS.

Hanee (mnst ynoOctBa) mpu onucaHuu (QyHKIUE mpubopa, B TOM 4YHCIE€ ONMHUCAHUM 3alycKa
npudopa, GyHKIMOHUPOBAHUE TTPUOOPA B CIIY’)KEOHOM pekUMe YUIUTHIBaThCs He OyneT. [lox 3amyckom
npubopa OyneT moHUMaThCs Mepexo nMprudopa u3 ciayxeOHOro pexxnuMa paboThl B OMH U3 OCHOBHBIX

PEXKUMOB pa6OTI)I, a UMCHHO B PCXHUM OXXHIAaHUA CTa6I/IJ'II/I33L[I/II/I HaIMpPsKCHUA ITUTAHUA.

1.4.3 Unrepdeiic RS-485. O6men nannsivu no nporokoxy Modbus

1.4.3.1 Knemmbl uaTepdeiica RS-485 «A», «By cmyxar mis noakmrodeHus Juauidi A u B
untepdeiica RS-485 coorBercTBeHHO. OOIIMIA TpoBo MHTEpdeiica RS-485 nomkeH ObITh MOIKIIOUEH
K onHoil m3 xiieMM «0B». Bmecro ximemmbl «0B» moxker ObITh Hcmonb3oBaHa kiemMma «COM»,
coenuH€HHAas ¢ kiieMMaMu «0By depe3 pe3ucTop, COmpoTHBICHHE KOTOPOro He mpeBbimiaeT 50 MOwm.

1.4.3.2 CrpykrypHas cxema uHTepdeiica RS-485 mpubopa u CBsI3aHHBIX C HUM ammapaTHO-
IPOTPaMMHBIX CPEICTB, 00ECICYMBAIONIMX OOMEH JaHHBIMH 1o mpotokory Modbus, nzobpaxena Ha

pucynke 1.3.

| |

| |

| |

i |

| |

Dk i
[ - ol

i _EHaCTpoﬁKHi i

_____ po———. | -=¥o-——Jd-— oreT —=======-=» ——

A ' L] e ' .
B ~ i| RS-485 |k if:' l d * | naHHbIE i
! i P i sampoc | ! R i

R ! [puémo- | P Modbus ! CepBep | Haunbie ||

L IHepeZ{aT‘lI/IK: I Serial Link | i Modbus 1 Modbus !

120 l--=-m--—-- e | e | l

| |

: Yupasnenue :

d CBETOAHOIOM !

I B 1(0) !

! PHERSEERS «PABOTA» !

| |

Pucynox 1.3 — Cmpyxmypuas cxema unmepghetica RS-485
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1.4.3.3 MUnrepdeiic RS-485 mpubopa nMeeT BCTPOCHHYIO COTJIACOBAHHYIO HArpy3Ky: PE3UCTOP
conpotuiienrneM 120 Om. Pe3ucrop BkiOUEH Mexay kiaemmamu «A» u «By» mociaemoBaTeslbHO C
MEPEMBIYKON (PKaMIIepoM), CITy>Kallei JJIsl MOIKII0UEHHUS COTTIACOBAaHHOW HAarpy3ku K JuHusM A u B
untepgeiica RS-485. CormacoBanHas Harpyska MoikiaoueHa K juHHsAM A u B, xorma mepempruka
YCTaHOBJICHA.

1434 Tlpuém m mepenmada naHHbIX mo uHTepdericy RS-485 ocymiecTBisercs ¢ MOMOIIBIO
npuémorniepenatunka RS-485 u 6moka Modbus Serial Link, obGecrieurBaromux OOMEH NaHHBIMH B
coorBeTcTBUH ¢ TpeboBanusmu crerudurannn «MODBUS over Serial Line Specification and
Implementation Guide V1.02». biok cepsepa Modbus peanusyer nogaepxky mporokosa Modbus,
o0ecrieunBaeT JOCTYI K HACTPOWKAM M JIaHHBIM TpuOopa (WX YTEHUE, 3aIUCh W/WIM U3MEHEHHE) B
cooTrBeTcTBUM ¢ TpeboBanusmu crenudpukaun «MODBUS Application Protocol Specification
V1.1b3» u dopmupyer curnan ympasieHust cetoaroaoM «PABOTAy, coykamuMm Ui WHIAKAIHH
mporecca oOMeHa TaHHBIMH.

[Mpuniuner padboTel npuéMonepenaTunka RS-485, 6imoka Modbus Serial Link, 610ka cepsepa
Modbus 1 06B&m, B KOTOpOM TIprOOp peanu3yeT TpeOOBaHUS yKa3aHHBIX CrielU(UKAIMN, TPUBEICHBI
B [Ipunoxxennu B. CBeneHus 0 peanu3anuu MOJEIN JaHHBIX MpoTokora Modbus u momHbi nepedens
JTaHHBIX poTokosia Modbus, ¢ MOMOIIBIO KOTOPBIX OCYIIECTBISAETCS TOCTYI K HACTPOHKAM U JTaHHBIM
npubopa, npuBeacHs! B [Ipunoxennn I

1.4.3.5 Bcrpoennoe I10 npubopa peanusyer BHyTpeHHUH TaliMep, BEAYIIUNA OTCYET BPEMEHHU C
MOMEHTa IMOJIydeHHs mocieanero 3ampoca Modbus, agpecoBannoro npubopy (B TOM 4mcIe 3ampoca,
OTIIPABJICHHOTO B IIMPOKOBEIIATEIILHOM DPEKHME), M TCHEPUPYIOIINI COOBITHE CETeBOTO TaiiMayTa
(«NTO», network timeout), KOTOpoe HCIONB3YETCS IS YIPABICHUS TUCKPETHBIMH BBIXOJaMHU
npubopa. ['eneparust coObITHS CETEBOTO TaliMayTa 3aBUCHUT OT CIICAYIOIINX HACTPOECK:

— HACTPOWKH OTCIICKUBAHUS CETEBOTO TaliMayTa (BKJIFOYCHO/BBIKITIOUYEHO),

— HacTpOWKHM Topora cpabareiBaHusi cOObITHA ceTeBoro Taiimayra: ot 1 g0 600c
BKJIIOUHTENBHO C IUCKPETHOCTHIO 1 C.

1.4.3.6 Ilpu 3amycke mpubopa M KakIblii pa3, KOTrJa MPUHUMAECTCS aJAPECOBAHHBIA MpUOOpPY
3arpoc Modbus, taiimep HaunHaeT OTCYET BpeMEeHH ¢ HY/s. TaiiMep reHepupyeT COOBITHE CETEBOTO
TaiiMayTa, €Clii OTCJICKHBAHHE CETEBOrO0 TaliMayTa BKIIOYEHO W BpPEeMs C MOMEHTa TMOJTy4YeHHS
MOCJIEHETO 3aMpoca, aJpecoOBaHHOrO MPUOOPY, IPEBBICUT BEITUUHHY, 3aJaHHYIO HACTPOIKOI mopora
cpabaThIBaHUs COOBITUS CETEBOTO TaliMayTa.

1.4.3.7 HacTpoliku TeHepamnuu COOBITHS CETEeBOTO TaiiMayTa, mpuémomnepenatunka RS-485 u
onoka Modbus Serial Link xpansitcss B SHepronezaBucuMoi maMsita npudopa. JlocTyn K yka3aHHBIM
HACTPOMKAM OCYIIECTBISICTCS C TIOMOIIBbI0 JaHHbIX mporokona Modbus, mnepednciieHHBIX B

Tabimue 1.9.
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Tabruya 1.9 — JJlannvie npomorxona Modbus. Cemegvie hacmpoiiku

Tun naHHBIX Anpec 3HaueHue

Holding Register 28672 CKOpOCTH 0OMeHa JaHHBIMU 110 HHTepdeiicy RS-485:
0-1200 60x/c,
1-2400 6ox/c,

2 —4800 601/c,

3 -9600 60x/c,

4 — 14400 6ox/c,
5-19200 6o0x/c,
6 — 28800 60x/c,
7 —38400 60x/c,
8 — 57600 6o0x/c,
9-115200 6ox/c

Holding Register 28673 3HaueHue, onpeeisiolee HacTPOiKy (opMaTa cHMBOJIA
JaHHBIX U HACTPONKY PeXKHMMa Mepeaadn JaHHbIX:

1 — dpopmar 701, pexum ASCII,

2 — opmat 7E1, pexxum ASCII,

3 — dpopmat 7N2, pexxum ASCII,

4 — popmart 8N1, pexxum RTU,

5 — ¢opmar 801, pexxum RTU,

6 — dopmar 8E1, pexxum RTU,

7 — dopmat 8N1, pexxum RTU

Holding Register 28676 Hacrpoiika agpeca nmpubopa:
otT 1 o 247 BKiIIOUY.

Holding Register 28680 3HayeHne, ONpEIEIAIONIee HaCTPOHKY OTCACKUBAHUS
CEeTEeBOro TaiiMayTa U HaCTPOWKY Mopora cpabaThIBaHUs
COOBITHS CETEBOIO TaliMayTa:

0 — oTcaexuBaHUE BBIKIIOUCHO,

oT 1 mo 600 BkIIOY. — OTCIICKUBAHNE BKIIOYCHO, 3HAUCHUE,
BBIPAKEHHOE B CEKYH/1aX, OMpeNeisieT Mopor cpabaThIBaHUs
CETEeBOro TaMayTra

1.4.4 Bxoanl NnUTAaHUA

1441 KnemMmbl BxomoB nutanus «+ULl», «+U2», «0B» (2 mT.) cayxar 1 MOAKITIOYCHUS
OCHOBHOTO M PE3EPBHOTO MCTOYHWKA MUTaHusd. KiemMMbl «0B» SKBUBaJIGHTHBI U COCTMHEHBI MEXKIY
co0oii Ha ru1are npubdopa.

1.4.4.2 Jlanee BxomoM muraHus npubopa «Un» (n =1, 2) Oyaer Ha3bIBaThCS Mapa KIEMM

«+Un» u «0B», K KOTOPHIM MOAKIIOYAETCS OAUH U3 UCTOYHUKOB MUTAHUS NpUOOpa, U COBOKYMHOCTh
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CBSI3aHHBIX C HUMH allllapaTHO-TIPOTPAMMHBIX CPEJICTB, a HANPSHKEHWEM Ha BXOJIE MUTaHUs mpubdopa
«Un» — nHampspkeHue Ha kiemme «+Un» otHocurensHo kieMMbl «0B». HanpsokeHuem nuranus
npubopa OyIeT Ha3bIBaThCS MaKCUMaIbHOE U3 HanpspKeHUH Ha Bxonxax «Uly u «U2».

1.4.4.3 CrpykrypHas cxema BXOJ0B MUTaHUA Nprubopa n3odpakeHa Ha pucynke 1.4.

N
1
¢—> [luranue npudopa
N
1 : :
| |
: > Kourtpoms [ YIpaBleHHE AUCKDPET. BBIXOAAMH |
|
I HanpspKeHUs: —> YpaBiieHUe 3ByKOU3IydaTesieM |
|
: —>»| THTaHUs _l _________ :
I ] \
i | craryc U i
|
! | e hl ' | pmmmm===—= L i T ! |
o ] L ] I i
+U1 H » * T » T Ut
| | [ [ al !
0B — | § | L T |
|
+02 % H— — e
’ T L I !
' ' | TTonaBienue ;
A I I | LIOJ I I I I
| AL || L50 I'ng : :CDI/IJ'ILTpaIlI/IH: Hairbie |
i f4=800Tuy 1 | i [ | I Modbus | !
! || | f4=100Tu | ! i :
__________ 2 . [N ,
| |
I Berpoennoe I10 i
|

Pucynok 1.4 — Cmpykmypnas cxema 6x0008 numanus npubopa

14.4.4 HanpsokeHue Ha KaXIOM BXOJE MUTAHUS MACIITAOMPYETCS C TOMOIIBI0 PE3UCTUBHOTO
AenuTens U noctynaer Ha cooTBercTByromuil Bxox AIIL. ALII omudpoBsiBaeT BXOIHBIE CUTHAJIBI
HaIpsDKEHNUH Ha BXOZJax MUTaHUS C 4acTOTOM auckperusauuu, paBHoM 800 I'm (g kaxmoro Bxoaa
nutanus). Bcerpoennoe IO mpubopa wmcmonb3zyeT 1udpoBbIE CHUTHAIBI HANPsSHKEHUH Ha BXO/Aax
nutanus ¢ Berxoga AL mist mocnenyromei ux o0paboTku (momaBneHus: curuaioB yacroroit 50 I,
(GUIbTpaluy U MPEIOCTABICHUS PE3YIbTaTOB U3MEPEHUN) U (DOPMUPOBAHMSI CUTHAJIOB, YIPABIISIOIINX

JUCKPETHBIMU BBIXOJIaMU M 3BYKOM3JIydaTesaeM npudopa.

1.4.5 U3mepenue HaNps:KeHUl Ha BX0JaX NUTAHUSA Npudopa

1.45.1 Tlpu wu3MepeHUH HANpsDKEHUs Ha BXOJAE MUTaHHUA TNPHOOpa COOTBETCTBYIOIIUI
nudposoit curHan ¢ Beixoga ALl mocnenoBarenbHO 0OpabaThiBaeTCss 0JIOKOM TOJABJICHHS CUTHAJIA
yactoroil 50 I'y u 3aTem OmokoMm QunbTpanuu. [IpuHIMIBI paboThl yKa3aHHBIX OJIOKOB OMHUCAHBI B
IIpunoxxenuu /1.

1.4.5.2 bnoku nogasneHus curaaiga yactotoi 50 [’y HaCTpoeHBI ceayIOIMM 00pa3oM:

— (yHKIM MOAaBIIeHUs CUTHaIa yacToroit 50 ['11 BKiIrodeHa.
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1.4.5.3 bnoku punbTparu HaCTPOEHHI CIEAYIOIIUM 00pa3oM:

— KOJIMYECTBO YCPEIHIEMbIX 3HAUEHUH paBHO 16;

— (pyHKIUSA HUCKITIOYEHUSI MAKCUMAJIbHOTO M MUHUMAJILHOTO 3HAYE€HUI BKIIIOYCHA.

1.45.4 Hactpoiiku OnokoB mojaBieHusl curHaina dactoroi 50 I'm m OmokoB (uIbTpanuy,
obOpabaTeiBaronuX MUGPOBBIC CUTHAIBI HAMTPSKEHUN HA BXOJIaX MUTAHUs, HE MOTYT OBITh U3MECHEHBI.

1.4.5.5 Bcrpoennoe IO mpubopa perynsipHo (HopMUpyeT 3ampochl Ha YTEHHE PE3yJIbTaToOB
6110K0B (unbTpauu BXoa0B mutanus «Ul» u «U2» u coxpanser nonydeHHsle pesynbratsl (USP u
US?P  cOOTBETCTBEHHO) BO BHYTpEeHHeM Oydepe pe3ynbTaToB M3Mepenuil. Ilepruon (opMupoBaHHsS
3arpocoB M OOHOBIEHHS PE3YJIbTATOB HM3MEpPEHHUs HE MOCTOSHHBIA M Koiebiercs B mperenax
ot 0,16 mo 1,00 c.

1.4.5.6 3HaueHMeM Hamps KeHHs MUTaHUS pubopa USP cunTaeTcss MaKCHMANIbHOE U3 3HAUECHMIT
US1P u US?P, Xxpansmuxcs Bo BHYTpeHHEM Oydepe pe3ysibTaToB H3MEPEHHIA.

1.4.5.7 JlocTtyn K pe3ynbTaTaM U3MEpPEHUs HAPSDKEHUI Ha BXOZJaX MUTAaHUS OCYILECTBISETCS C

MOMOIIIBIO AaHHBIX mpoTokoiaa Modbus, mepeuncnennsix B Tadume 1.10.

Tabnuya 1.10 — /lannsie npomoxona Modbus. Pesyarbmamer usmepenusi nanpsiocerutl

HA 6X00ax NUMAaHusl

THun naHHbIX Anpec 3HayeHue
Input Register  |24576 + 16-pa3psigHOE 11€710€ YKCII0 CO 3HAKOM, PaBHOE PE3YJIbTATy
(n—1)x128+6 M3MEPEHUs HAMPsHKEHUs Ha BXoje muTanus «Uny,

BBIPAXXCHHOMY B MUJIJIMBOJIBTAX

Input Register  |24576 + Crapmue 16 6ut 32-pa3psgHOro Yyucia ¢ TUIaBaroIei
(n—-1)x128 +7 3aMsATON, pAaBHOTO PE3YIbTaTy U3MEPECHHS HATPSHKCHUS Ha
Bxojie muTanus «UNy, BBIPAKEHHOMY B BOJIBTaxX

Input Register  |24576 + Munammue 16 6ut 32-pa3psIHOTO YKcTa ¢ MIaBaroIei
(n—1)x 128 +8 3aMsATON, pABHOTO PE3YIbTaTy U3MEPECHHS HAITPSHKCHUS Ha
BxoJie muTanus «UNy, BBIPAKEHHOMY B BOJIBTaxX

1.45.8 TIlpu oOpabortke 3ampoca Modbus Ha uTeHMe HaHHBIX C pe3yJbTaTaMH H3MEPEHHS
HaNpsOKEHUH Ha BXOJAaX NUTAHUS 3HAYCHUS pe3yJbTaTOB H3MEPEHUHl, MOIydeHHBbIE OT OJIOKOB
bunpTpalii ¥ XpaHsSIMUecs BO BHYTPEHHeM Oydepe pe3ynbTaToB H3MEPEHUM, HEOOXOIUMBIM
o0pa3oM (opMaTHpPyIOTCA, MAaCIITAOMPYIOTCS M HCIOJNB3YIOTCS NpH (OPMHPOBAHUU OTBETAa Ha

cooTBeTcTBYOUMH 3anpoc Modbus.
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1.4.6 KoHTpoJIb HANPS2KEeHUsI MUTAHUSA NpUOoOpa

14.6.1 bnox KOHTpOJS HampsOKEHUsS MHUTAHHWS MPUOOpa aHAIUM3UPYET MTHOBEHHOE 3HAUYCHUE
HaAMpPsDKEHUS MUTaHUS IProopa, GopMHUpyeT CUTHAIBI YIIPaBICHUS AUCKPETHBIMHU BBIXOJAaMU MPUOOpa
Y 3BYKOM3Ty4yaTeleM:

— CHTHaJ pa3pelieHus paboThl AUCKPETHBIX BBIX010B («OE», output enable),

— curHajmbl paspemieHus pabotel 3Bykomzmyuatens («BEo», «BEy», buzzer enable
(overvoltage/undervoltage)) —
Y TIPEOCTaBIsAET HHPOPMAIIUIO O CTaTyCe HAMPsHKEHUS! MTUTaHUS TpUOopa:

— (uarm Tekymero u 3aUKCUPOBAHHOTO COCTOSIHHH «ITOBBIIICHHOE HANPSDKEHUE MHUTAHUS)
(«OVce», «OV | », overvoltage current/latched),

— (uarn Tekymero u 3aQUKCUPOBAHHOTO COCTOSHUN «IIOHM)KCHHOE HAINpPSIKEHHE MUTaAHUS»
(«UVe», «UV», undervoltage current/latched).

1.4.6.2 MrHOBEHHBIM 3HAYEHHWEM HaNpskeHHs nuTaHms US' cumraercs MaKCHMAajibHOE W3
sagennit USY wu US?, rme USY™ — MrHoBeHHOE 3HaueHHe (3HAYCHME IOCIEIHEr0 OTCYETA
COOTBETCTBYIOIIErO IU(pPOBOro curHaia, Gopmupyemoro Ha Bbixonae AIIIl) HampsokeHUs Ha BXOJe
nutanus «Uly», a U 521 _ \rHOBEHHOE 3HAYEHHE HampsDKEeHUs Ha BXoze nutanus «U2».

1.4.6.3 brnox KOHTpOIS HANpsSHKEHUS MHUTAHHWS TPUOOpa BBHIMOJHSET aHAIW3 MTHOBEHHOTO
3Ha4YeHHUs HaNpsDKeHUs muTaHus npudopa 1 pasz B 10 mc.

1.4.6.4 B 3aBUCHMMOCTH OT BETMYMHBI MTHOBEHHOTO 3HAYCHUS HAIPSDKCHUS MUTaHUS Tpudopa

0JIOK KOHTPOJISI HANPSDKSHUS TTMTaHUS OTPEIEIISIET OCHOBHON PEXXHUM pabOoThI TprdOpa:

PCIKUM OKHUIAHUA CTa6I/IJ'II/I3aL[I/II/I HaIpsKCHUA IMUTAHUS,

— PCKUM paGOTBI IMPpU MOHUKCHHOM HAIIPS’KCHUW NTATAHU,

IITAaTHBIA PEXKUM PaOOTHI,

— peXuM paboThI MIPH MOBLIIIEHHOM HATPSKCHUH MATAHUSI.

1.4.6.5 Tlocne mogaun HaNpsDKEHUS MUTAaHUS MPUOOP HAUMHACT (PYHKIIMOHUPOBATH B PEXUME
OKUJaHUS CTa0MIM3AINK HAMIPSHKEHUH MTUTAHUS, IPU 3TOM COCTOSTHUS CUTHAJIOB U JJAHHBIX Ha BBIXOJIE
0JI0Ka KOHTPOJIS HANIPSKEHUSI TUTAHUS CIIEAYIOITHUE:

— curHan «OE» pasen 0 (quckpeTHbIE BBIXOBI TPUOOPA OTKIIIOUYEHBI),

— curHaibl «BEp» n «BEy» paBHbI 0 (mo1a4a 3ByKOBBIX CUTHAJIOB «ITOBBIIICHHOE HANPSHKCHUE
MMUTAHUS) U «ITOHHKCHHOE HAMPSHKEHUE MUTAHUSD) OTKITIOYCHA),

— ¢uarn «OVe», «OV», «UVe» u «UV | » paBasl 0.

14.6.6 Tlepexon mpubopa U3 pexUMa OXHIAHWS CTAOWIIM3AIIMU HAIPSOKEHUS THUTAHUS B

IITaTHBINA PEXUM pabOTHI WIIM PEKUM PAOOTHI IPH MOHMKEHHOM HANPSHKEHUU MTUTAHUS OTpeAeIsieTcs
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TOCIIEHIM MIHOBEHHBIM 3HAYEHHEM HAMPSKeHHs MUTaHus npubopa US!, 3auKcupoBaHHBIM 610KOM
KOHTPOJISL HANpsDKCHNS NMHUTAaHWS, U BPEMEHEM (QYHKIMOHMPOBAHMSA MPUOOpa B PEXHUME OXHIAHUS
CTa0MIIN3aLUU HANIPSDKEHUS IUTAHUS tpy .

1.4.6.7 Tlepexon npubopa M3 MITATHOTO peXUMa padOThl B PEXUM pabOTHI MPHU MOBBIICHHOM
HaNpsDKeHWM TUTaHUS W OOpaTHO, a TaKkKe Iepexoa U3 peKuMa paboThl MPHU TOHMKECHHOM
HaNpsOUKCHUU THUTAaHUS B LITATHBIA PEXHUM paOOThl OMpEAeNsieTcss TOJIBKO MOCISTHUM MIHOBEHHBIM
3HAYEHHEM HAMpsKeHWs MuTaHus mpubopa US!, 3ahuKcHpoBaHHEIM GIOKOM KOHTPOJNS HAMPSKEHUS
UTaHHA.

1.4.6.8 Ilepexon mpubopa W3 IMTATHOTO pekUMa pabOTHl B PEKUM pabOThI MPHU MOHMKECHHOM
HaNpsOKCHUU THUTAHUS OIPENeNseTcs] TMOCIEIHUM MIHOBEHHBIM 3HAYEHHUEM HAaNpsHKEHUs MUTAHUS
npuGopa US!, 3adUKCHPOBAaHHBIM OJNOKOM KOHTPOJS HANPSUKCHUS [MTaHMS, a TaKKe
IPOIOJDKUTEIBLHOCTBIO BPEMEHU tyy, B TEUCHHE KOTOPOTO BCE MTHOBEHHBIC 3HAUCHHS HANPSIKEHUS
NUTaHusT Tpubopa, 3aUKCHpPOBAaHHBIE OJOKOM KOHTPOJIS HANpPSHKEHHWS IUTaHWUS, ObUIM MEHbILE
10,0 B.

1.4.6.9 Bo3MoxHbIe BapuaHTBl M YCIIOBHS IEpexoja U3 OJHOTO pexuma paboTsl mpubopa B

Ipyroi npuBeneHsl B Tadbmmie 1.11.
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Tabnuya 1.11 — Pescumovl pabomsi npubopa

Crapbliii peskuM padoThbl

HoBblii peskxuM padoThbl

YcaoBue nepexona

[Tpubop BEIKITIOUCH

PexxuMm oxumanns craOmim3anuu

HAIMPSKCHUA IMTUTAHUS

Bxrouenue mpubopa.
[Tomaua HaNpsHKEHUS TTUTAHUS
6onee 6,5+0,5B

PexxuM oxxumanus craOuiIn3anuu Ut >10,2B,un
[lITaTHBIN peXuM pabOTHI
HaMpPSHKEHUS TUTaHUS to <25
PU €
Pexum paboTsl mpu -
p p US{<10,2B,u
MTOHIKEHHOM HAIPSKCHUH
tpy = 2,5¢C
MUTAHUS PU =%
Pexxum paboTsl pu
ITOHMKEHHOM HaIpPsLKCHUU HITaTHbIi pesxum paboThI US> 10,2B

IIHUTaHUA

[ItaTHBIN peXUM pabOTHI

Pexxum paboTtel ipu
IMOHUKCHHOM HaIIPs’KCHUU

IIUTaHUA

USt < 8,0 B, min

tyy = ta(US)

Pexxum paboTtel ipu

TOBBIIIIEHHOM HANPSKEHUN USt > 29,0B
IINTaHUs
Pexxum paboTtel ipu
MOBBIIICHHOM HaIpsyKEHUU [ taTHBIN peskuM pabOThI USt < 28,5B

IIUTaHUA

Ilpumeyanue — 3nauenue td(US‘) 3a0epoicku nepexooa U3 WMamHo20 pexicuma pabomol 8

pedicum pabomsl npu NOHUNCEHHOM HANPANCEHUU NUMAHUSL Onpeodensemcs no oopmyne

ta(U*) =055 (U - 8,0B).

Hcnonvzosanue ompuyamenbHvix 3HA4eHUl td(US‘) UCKTIOUaemcs yclosuem nepexooa

USt < 8,0 B.

1.4.6.10 [Ipu um3MeHeHMH pexuMa pabOThI mpubopa OJOK KOHTPOJS HANMPSDKEHHUS HHTAHUS

M3MEHSET COCTOSIHHS CUTHAJIOB YIPABIICHUSI B ()JIaroB B COOTBETCTBUU ¢ Tabymmen 1.12.

«M2000-44A» ALLAP.421459.001 POn Hsm.1 om 01.08.2019

21




Tabnuya 1.12 — Yenosus usmenenus cocmosHull CUCHAN08 U (l1a208 HA 8bIX00e OI0KA KOHMPOJISL

HANPANCEHUA NUMAHUA

. . HN3menenne CUrHaI0B U
Crapplii pe:kum padoThl HoBblii pe:kum padoThl
(¢g1aros Ha BbIX0/€ 0JI0KA

Pexxum oxxumanus ctabunuzaruu | [ItaTHbIN peskuM paboThI «OE» pagen 1.

HAIMPSKCHU A ITUTAHUS
Pexxum paboTtel ipu «BEy» pasen 1.

IOHM>KCHHOM HaIIPsXKCHUU «UVC» " ((UVL)) PaBHBI 1.

MUTaHUS
Pexwum paboThl ipu [TaTHbIA pexum paboTHI «BEy» pasen 0.
MOHM)KEHHOM HaIpsHKEHUU «OEy pasex 1.
MUTAHUS
«UVe» paseH 0.
[lITaTHBIN peskuM pabOTHI Pexxum paboTtel ipu «BEy» pasen 1.
MOHM>KEHHOM HAIPSKEHUH «OE» pasex 0.
MUTaHUS
«UVe» u «UV» paBasl 1.
Pexxum paboTtsl ipu «BEo» pasen 1.
MOBBIIEHHOM HaIpsDKEHUN «OVe» 1 «OV\» pasabi 1.
MUTAHUS
Pexxum paboTh ipu [ItaTHBIN peXUM pabOTHI «BEo» pasen 0.

IMOBBIIICHHOM HaIIPsSXXCHUN «OVC» paBeH 0.

MU TaHUs

Ilpumeuanue — @nacu «UVyy» wunu «OV» ycmanasnusaromes pasuvimu 0 npu credyrouux
VCI0BUAX.

— npu nepexooe npubopa 6 WMAMHLIL peXcum pabomel, eciu Nocie  YCMAHOBKU
coomeememayiowe2o aaea paenvim 1 3nauenue ¢aaza Ovl10 NPoUUMano (ObLAU NPOUUMAHDL
coomeemcemayiouue oarnnsre Modbus), umu

— Npu umeHuu 3HAYEHUs. COOMBEMCmeyloue2o raza (YmeHuu cOOMEEMCMEYIOUWUX OAHHBIX
Modbus), ecau npubop naxooumcs 6 wmamnom pedxcume pabomel uiU 6 pedxcume pabomvl npu
nosvtutennom (05 aaza « UV ») unu nonusicennom (01 raea «OV ») nanpsascenuu numanus.

1.4.6.11 [lpumepsl  mepexoma mpubopa M3 OJHOTO pexuma paboTbl B JApPYrod u
COOTBETCTBYIOILIETO M3MEHEHMs CHUTHAJIOB M (MIaroB Ha BBbIXOJE OJI0Ka KOHTPOJS HampsKeHUs
nutaHus npuseaeHsl B [Ipunoxenuu E.

1.4.6.12 Jloctyn Kk uH(OpMAIIUU O cTaTyce HANPSIKCHUs MUTAHHUS MPUOOpPa OCYIIECTBISAETCS C

MIOMOIIIBIO AaHHBIX mpoTokoiaa Modbus, mepeuncnennsix B Tadaume 1.13.
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Tabnuya 1.13 — /lannsie npomoxona Modbus. Cmamyc nanpsiowcenus numanus npubopa

THun naHHbIX

Anpec

3HayeHue

Input Register

36881

16-pazpsigHoe 11e0€e yncio 0e3 3Haka, OMThI KOTOPOTO

HUMCIOT CJIICAYIOIIUC 3HAYCHUS:

— O6wur 0 paBen 3Ha4yenuto ¢ara «OV»,

our 1 paBen 3HaueHuto ¢uara «UV»,

ouTtsl 2 — 13 paBHsI 0,

our 14 pasen 3HaueHuto iara «OVe»,

our 15 paBen 3Hauenuro piara «UVe»

1.4.7 Auajiorosbie BX0IbI

1.4.7.1 Kiuemmsl a"anorosbix BXOHOB «AIN1+», «AIN1—», «AIN2+», «AIN2—», «AIN3+»,

«AIN3—», «AIN4+», «AlIN4—y» cayxkaT ISl MOAKITIOYCHUS COBMECTUMBIX aHAJIIOTOBBIX JATYUKOB WU

npyrux uctouHukoB HampspkeHus. Kiemmbl «AIN1—», «AIN2—», «AIN3—», «AIN4—» coeauHeHbI C

kiemmamu «0B» uepes pe3uctop, conpoTUBIEHNE KOTOPOro He npesbiiaeT 50 MOMm.

1.4.7.2 [anee ananoroBbiM BxogoMm «AINn» (n =1, ..., 4) Oyzner Ha3bIBaThCsA Mapa KIEMM

«AINNn+» u «AINN—», K KOTOPBIM TMOIKIIOYAETCS OJWH W3 MCTOYHHUKOB aHAJIOTOBOTO CHUTHAJIA, U

COBOKYITHOCTb CBA3aHHBIX C HHMHU aMlMapaTHO-IPOTpaMMHBIX CpPCIACTB,

ananoroBoMm BxoJie «AINN» — Hanpsbxenue Ha kiieMMe «AINN+» otHocuTenbHO KIeMMbI «AINN—».

1.4.7.3 CrpykrypHas cxema aHaimoroBoro Bxozga «AINNy n3zobpaxena Ha pucynke 1.5.

AINNn-
AINNn+

| |
3 AL |
: f4 =800I :
Cy
0,1 Mmx® i_
: Berpoennoe 110 Hantibie
| Modbus
ey man N —
| 0JIaBJICHHEC 1T |0, | N
| « |
| fmoom o Pt
e ——
|
| "~~~ —————— ——— ___1_____‘
: i : —)>:— |
| : OunbTpanus <|(—0 —h JTaHHBIC :
| | ¢ a
ey —0 || || | ==
i
| I_ _______________ ____)(_____
i1 Tlepecuér u | Taitvep
l I popmaTupoBaHue —
|

Pucynox 1.5 — Cmpyxmypuas cxema anano2ogulx 6x0006
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1.4.7.4 HanpspkeHne Ha KaXJIOM aHAJIOTOBOM BXOJE MAacIITaOMpyeTcs C IOMOIIBIO
pesuctuBHOro nenutens, Guiabrpyercs RC-GumbTpoM HH3KHMX YacTOT W TMOCTyHaeT Ha
cootBercTByronmii Bxox AL ALIT oungpoBeiBaeT BXOJHBIE CUTHAIBI HANPSHKEHUH Ha aHAJIOTOBBIX
BXOJ[aX C YaCTOTOW IucKkperusanuu, paBHoi 800 ' (s kaknoro Bxona nuranus). Berpoennoe 110
nmpudopa HMCMOJb3yeT IUGPOBBIE CUTHAIBI HANMpPsDKEHUH Ha BXoaax muTaHus ¢ Beixoma AIIIT mis
nocienyoomei ux o0paboTku: TmojaaBieHus curHainoB yacrtoroil 50 ['m, dunptpauu un
IIPEIOCTABIIEHUS PE3YIbTAaTOB U3MEPEHUM.

1.4.7.5 Bcerpoennoe IIO mpubopa peammsyer oOmmMH JUisi BCEX aHAJOTOBBIX BXOJIOB
16-pa3psiaubiil  TaliMep, BeAyIIMHA OTCYET OTHOCHTEIBHOIO BPEMEHH C JAUCKpeTHOCThIo 10 Mc.
Kaxxnomy pesynpTaTy HM3MEpeHHs HAIpPsDKEHWH Ha AHAJIOIOBBIX BXOJAaX COOTBETCTBYET MeETKa
OTHOCHUTEJIBHOTO BPEMEHH, paBHAasi 3HAUEHHUIO TaliMepa B MOMEHT BpPEMEHHM, Korja OblI IMOJIy4eH
COOTBETCTBYIOIIMM pe3yabpTaT. TalkiMep HauMHAET OTCYET OTHOCHUTEIBHOIO BPEMEHU C HYJ IIpU
3amycke npubopa. [Ipu nmepenonHenny TaiiMepa 3HaYeHHE TaliMepa cOpachiBaeTcs (yCTaHABIUBAETCS

paBHbIM 0), 1 TaiiMep IPOAOHKAET OTCYET OTHOCUTEIHHOTO BPEMEHH.

1.4.8 N3Mepenne HanpsiZKeHUii HA AHAJIOrOBBLIX BX0JaX Mpudopa

1.4.8.1 Ilpu wu3MepeHMM HANpSOHKCHUS Ha aHAJIOrOBOM BXOJEe NPUOOpa COOTBETCTBYIOIIUI
nudposoit curnan ¢ Beixoga ALl mociemoBarenbHO 00pabaThIBaeTCsl OJIOKOM TOJIaBJICHUS CHTHAJA
gacrtoroil 50 I'y u 3aTtem O6mokoM QunbTpanuu. [IpuHIHNBl paboThl yKa3aHHBIX OJIOKOB OMHUCAHbBI B
[Ipunoxenun /.

1.4.8.2 Hactpoiiku 070KOB mojaBieHuss curHaia dactoto 50 ['m m OyokoB ¢umbTparum,
oOpabaTbIBarOIIX I[H(POBBIE CHUTHAIBl HANPSDKEHUM HAa aHAJIOTOBBIX BXOAAX, XPAHATCS B
HHEPrOHE3aBUCUMOM MaMsATH mnpubopa. JlocTynm K yKa3aHHBIM HAacTpOMKaM OCYIIECTBISIETCS C

MIOMOIIIBIO AaHHBIX mpoTokoaa Modbus, mepeuncnennsix B Tabume 1.14.
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Tabnuya 1.14 — /lannsie npomoxona Modbus. Hacmpotixu 610x06 nooasnenus cuenana 4acmomotl

50 I'y u gpunempayuu ananoeosvix 6x0008

Tun gaHHBIX Anapec 3HauyeHHne

Coil 8192 + (n—1) x 128 + 24 |Hactpoiika momaBicHus curHaiga wyactoroit 50 I'm
Ojloka momaBiieHMd curHaiga yacroroi S0TI'm
a”gaiorosoro Bxoxa «AINn»:

0 — BBIKJIIOUCHA,
1 — Bkito4eHa
Coil 8192 + (n—1) x 128 + 25 |Hactpoiika  HMCKIIOYEHHS  MaKCHUMaJIbHOTO U

MUHUMAJIBHOTO  3HaYeHHH  Onoka  QuiabTpanmu

a"Haiorosoro Bxoxa «AINN»:

0 — BEIK/TIOYEHA,

1 - BxirOueHa

Holding Register {8192 + (n— 1) x 128 + 24 |Hactpoiika KOJWYeCTBA YCPEIHSACMBIX 3HAUCHHI
0s10ka prbTpanuy aHaaoroBoro Bxoaa «AINN»:

ot 1 mo 16 BxIIIOU.

1.4.8.3 Bcrpoennoe 1O npubopa npeaocTaBiseT 1Ba TUTIA PE3YIbTATOB M3MEPEHUN:

— MTHOBEHHbBIC 3Ha4eHHs (3HAYCHUS TOCICIHUX OTCYETOB COOTBETCTBYIOIIMX ITU(PPOBBIX
CUTHAJIOB, opmupyemMbix Ha Bbixoae ALIT) HanpspkeHuit Ha aHanoroBbix Bxogax «AINL» — «AIN4»:
UALL - JA4 co0TBETCTBEHHO,

— 3HA4YEHUS PE3yNbTATOB M3MEPEHUS HAINPsHKEHUN Ha aHATOTOBBIX BXonax «AIN1» — «AIN4»,
mpouieamme oopadoTKy ¢ MOMOIIBIO OJ0KOB TMojaBieHus curHana dactorod 50 ['m u ¢umsTpammu:
UALP — U44P cooTBETCTBEHHO.

1.4.8.4 Jina XpaHeHWs 3HAUeHWil pe3ylbTaTOB M3MEpeHMs Hampsokenuit U4 — [44P
BcTpoeHHoe 110 npubopa peanusyer BHYTpeHHUH Oydep pe3yabTaToB U3MEPEHUN ¢ aBTOMATUYECKUM
OOHOBJICHHUEM.

1.4.8.5 OOHOBIECHNE 3HAUCHUM, XPAHAIINXCS BO BHYTpeHHEM Oydepe pe3ylIbTaToB H3MEPEHUH,
3aBHUCHUT OT CJIEIYIOIIUX HACTPOEK:

— HACTPOWKH crmoco0a OOHOBJIEHUS: TMEPUOAMYECKOE OOHOBIICHHE, OOHOBJICHHE MPU UYTCHUH
3HAYEHUS Pe3y/IbTaTOB U3MEPEHHUS HATIPSKEHUIH,

— HACTpOWKHM Tepuoga OOHOBIEHHMA (Ui TMEPUOAMYECKOro  crmocoba  OOHOBIEHUS):

or 0,1 mo 25,5 ¢ BKIIOYUTENBHO.
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1.4.8.6 Ilpu mnepuommveckoM crocobe OOHOBICHMS 3HAUYEHHUS pe3yabTaTa HU3MEPEHUs
HaIpsDKEHUsT Ha aHajmoroBoM Bxojae «AINNy, xpassmierocss Bo BHyTpeHHeM Oydepe pe3ynbTaToB
u3Mepenuii, BctpoeHHoe IIO mpubopa perymsipHo (¢ THEepHOIOM, 3aJaHHBIM COOTBETCTBYIOIIEH
HACTPOWKOH mepuoja OOHOBJIEHHUs) (GOPMHUPYET 3alpoc HA YTEHHE pe3ybTaTa COOTBETCTBYIOIIETO
Osioka puibTpanuu. 3HaAYCHHE pe3yibTaTa, MOJyYeHHOE OT 0ioKa (GUIBTPALMK, U COOTBETCTBYIOIIAs
ATOMY 3HAUYEHHUIO METKAa OTHOCHUTEIILHOTO BPEMEHHU M3MEPEHHUsI COXPAHSIOTCS BO BHYTpeHHEM Oydepe
U MOTYT OBITh MCIIOJIb30BaHBI JJIS MOCIIEAYIOIIETO epecuéTa U/ Uil YTCHUS.

1.4.8.7 TIpu cnmocobe OOHOBJICHUS TIPU YTCHUH 3HAYCHUS PE3yJIbTaTa U3MEPCHUS HANPSKEHUS
Ha aHajoroBoM Bxojae «AINNy, xpansmerocss BO BHyTpeHHeM Oydepe pe3yinbTaToB H3MEpEHHIH,
BcTpoeHHoe [10 mpubopa mpoBepseT COCTOSIHUE COOTBETCTBYIOIIEro Osioka ¢punbTpanuu. OOHOBICHHE
MIPOUCXOAUT TOJIBKO B TOM CJIy4ae, eCii BHYTPpeHHHH Oydep O0sioka GuiabTpamuu 3aroiaHeH (pe3yabTaT
650ka (pUIbTPAIIIM MOXKET OBITH BBIYHMCIICH 0€3 3a/1epiKeK):

— BcrpoeHHoe [1O mpubopa dopmupyeT 3ampoc Ha YTEHHE pe3yJbTaTa COOTBETCTBYIOLIETO
0y10Kka GuIbTpanny;

— 3HaAuYeHHWE pe3yJbTaTa, MOJYYeHHOE OT Ojioka (UIBTpAllMM, U COOTBETCTBYIOLIAs 3TOMY
3HAYEHUI0O METKAa OTHOCHUTEIHOTO BPEMEHM H3MEPEHHUs COXPAaHSIOTCS BO BHYTpEeHHeM Oydepe u
MOTYT OBITh MCIOJIB30BAHBI [Tl MOCIIEYIOIIETO MepecuéTa /Uil YTeHHUS.

1.4.8.8 Ecmu BHyTpeHuuii Oydep Onoka ¢uibTpanuu He 3aroyiHEH, TO JUIS YTCHUS H/HIN
nepecuéTra MCIONB3YeTCs CTapoe 3HAYCHHE PE3ysbTaTa M COOTBETCTBYIOIIAs STOMY 3HAYCHHMIO METKa
OTHOCUTEJIbHOTO BPEMEHU U3MEPEHUSI.

1.4.8.9 Hactpoiiku 0OHOBJICHUS 3HAUCHUH, XPAHSIIUXCS BO BHYTpEHHEM Oydepe pe3yabTaToB
U3MEPEHUN ¢ aBTOMAaTHYECKUM OOHOBJIEHHEM, XPAHATCS B DHEPrOHE3aBHCHMOW HaMsITH Ipudopa.
JlocTynl K yKa3aHHBIM HACTPOWKaM OCYIIECTBISCTCS C MOMOIIbIO JaHHBIX mpoTokosa Modbus,

nepeynciieHHbIX B Tadbmuie 1.15.
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Tabnuya 1.15 — /lannvie npomoxona Modbus. Hacmpotixu o6nosnenus 3nauenutl, Xpanauuxcsi

80 @HympeHHeM Oyepe pe3yIbmamos usmepeHull ¢ ABMoMamu4eckum 0OHo8IeHUeM

Tun gaHHBIX

Anapec

3HauyeHHne

Holding Register

8192 + (n— 1) x 128 + 14

3HavyeHWe, ONpeAeNsioniee HACTpPOHWKYy  crocoba
OOHOBJIEHWSI M HACTPOWKY Tmepuoja OOHOBJICHUS
3HAUEHUs pe3yibTaTa HW3MEpPEHUs HaNpsDKEHUs Ha
a"aimorosoM Bxozaa «AlINN»:

0 — cnoco® 0OHOBNIEHMS TPU YTEHUH 3HAYCHHUS,

or 1 mo 255 BKIIOY. — TEPHOIUYECKUNA CITOCOO
OOHOBJNIEHUS, 3HaueHWe, pazaenéHHoe Ha 10 wu
BBIDQXKEHHOE B CEKYyHJaX, OMNpEAeNsieT Mepuoj

ABTOMATHUYECKOr0 OOHOBJICHUS

1.4.8.10 loctyn K pe3yibpTaTaM H3MEPEHHUs HANPsHKCHUH Ha aHAJIOTOBBIX BXOJIaX: MTHOBEHHBIM

3HAYEHUS, 3HAYEHUSM, XPaHALIMMCS BO BHYTpeHHEM Oydepe ¢ aBTOMaTHYECKHMM OOHOBJIEHHEM, U

COOTBCTCTBYIOIIUM MM MCTKAM OTHOCHUTCJIBHOI'0O BPEMCHU U3MCPCHUA — OCYLICCTBIIACTCA C IOMOIIBIO

HaHHBIX potokoia Modbus, mepeuncnennsix B Tabswie 1.16.
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Tabnuya 1.16 — /lannsie npomoxona Modbus. Pezyarbmamer usmepenust nanpsicenutl

HA AHATIO208bIX 6X00AX

THun naHHbIX Anapec 3HayeHHne

Input Register 8192+ (N—1)x 128 +2 |[16-paspsaHoe Ied0€ YHCIO CO 3HAKOM, paBHOE
MTHOBCHHOMY 3HAYCHHIO HAMPSUKCHUS HA aHAIOTOBOM

Bxozie «AINNy, BeIpa)keHHOMY B MUJUIMBOJIbTAX

Input Register 8192+ (N—1)x 128 +4 |16-pa3psaHoe IEI0C YKCIO CO 3HAKOM, PaBHOE KOIY
AIIIl, cooTBeTCTByIOIIEMY 3HAUYEHUIO peE3yibTara

I/I3MepeHI/I${ HaHpH)KeHI/Iﬂ Ha AHAJIOTOBOM BXOIC
«AINNn»

Input Register 8192+ (N—1)x 128+ 6 |[16-paspsaHoe Iea0€ YHCIO CO 3HAKOM, paBHOE
pe3yabTaTy U3MEPEHHs HANpsDKCHHS Ha aHAJIOTOBOM

BxoJzie «AINNy, BeIpa)keHHOMY B MUJUIMBOJIbTAX

Input Register 8192+ (N—1)x 128+ 7 |Crapmue 16 6ur 32-pa3psaHOro yucia ¢ IIaBaromeiH
3aIsITON, paBHOTO PE3yIbTaTy U3MEPEHUS HAMPSIKEHUS
Ha aHajgoroBoM Bxojae <«AINNy, BBIpaKEHHOMY B

BOJIbTax

Input Register 8192+ (N—1)x 128 +8 |Mumaammue 16 6ut 32-pa3psaHOro 4uciia ¢ MIaBaroCH
3aIITO|, PABHOTO PE3YJIBTATY M3MEPEHUS HATIPSHKCHUS
Ha aHajJoroBoM Bxoje «AINNy, BBIpaKCHHOMY B

BOJIbTaxX

Input Register 8192 + (N —1) x 128 + 14 |16-paspsaHoe 1enoe YHCIo 0Oe3 3HaKa, paBHOE
3HAQYCHHUIO  METKH  OTHOCHTEIIBHOTO  BPEMEHH,
COOTBETCTBYIOIICH pe3ynbTary HU3MEPEHHS
HaNpsUKEHHS Ha aHAJI0roBOM Bxojie «AINN»

1.4.9 llepecuér pe3yJabTaTOB H3MePeHHsI HANPsSKEHWH Ha aHAJOroBBIX BXOJax IO
3a/IaHHOMY JIMHEIHOMY 3aKOHY

1.49.1 bnox ¢dopmaTupoBanus u nepecuéra anamoroBoro Bxoaa «AINN» paccuuTbsiBaeT
3HaYeHHE, COOTBETCTBYIOIIEE 3HAUECHUIO PE3yjbTaTa M3MEPEHHs] HAIPSDKEHUS Ha COOTBETCTBYIOIIEM

aHaJIOTOBOM BXO/JIE, 110 cienyromeii popmyie:

Val}, — Val}

[0 J—
Val’ =—008

L UAT 4 yall, (1.1)

rae Val® — 3HaveHue, COOTBETCTBYIOIICE 3HAYCHHIO pe3ysibTaTa WU3MEPCHUs HANpPSDKCHHS Ha
ananoropom Bxoae UA™ | nosydenHoMy 6710koM (pOpMaTHPOBAHHUS M IEPECUETa;
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Val}, — 3HaueHue, NOCTABICHHOE B COOTBETCTBUE HAMPSHKCHHUIO HA aHAOroBOM Bxozae «AINN»,
paBHomy 10,0 B;

Valfy — 3naueHue, MOCTaBICHHOE B COOTBETCTBUE HAMPSHKEHHIO Ha aHAJIOroBOM Bxoze «AINN»,
pasHomy 0,0 B.

1.4.9.2 Hacrtpoiiku 6;10k0B (hopMaTupoBanus u repecuéra (3Hauenus Vally u Vall) xpansrcs
B DHEProHe3aBUCUMOW maMATu mnpudopa. JlocTynm K yKa3aHHBIM HACTPOMKaM OCYIIECTBISETCS ¢

MOMOIIIBIO JaHHBIX mpoTokoia Modbus, nepeunciiennsix B Tadmuie 1.17.

Tabnuya 1.17 — /lannvie npomoxona Modbus. Hacmpoiixu 610x06 popmamuposanus u nepecuéma

AHAI0208bIX 6X0008

Tun gaHHBIX Anpec 3HaueHne

Holding Register {8192 + (n— 1) x 128 + 10 |16-pa3psaHOoe 1eI0€ YHCIO CO 3HAKOM, paBHOE

n
sHauenmio Valjy - 10PP°  nns  amamorosoro Bxoja
«AINN»

Holding Register {8192 + (n— 1) x 128 + 12 |16-pa3psiiHOe 1EJI0€ YHCIO CO 3HAKOM, paBHOE

n
3Hauenuio Valf - 10PP"  nns  amamoroBoro Bxoaa
«AINn»

Holding Register {8192 + (n— 1) x 128 + 13 |16-pa3psaHOoe 1EI0€ YHCIO CO 3HAKOM, pPaBHOE
3HadeHuto Dp™ s aHamoroBoro Bxona «AINNn»

Ilpumeuanue — 3nauenuss Dp™ ucnonwvsyiomes xkax macwmabupyiowue KodhGuyuenmol 05

omobpadicenus snauernutt Vally u Valy 6 yerouuciennom gpopmame. Hanpumep:

— sunauvenusm Holding Registers 8330, 8332 u 8333, pasnvim 100, mumyc5 u 3
coomeemcmeento 6yoym coomeemcmeosams suavenus Val?, u Val3, pasuvie 100000 u munyc 5000

CcoomeemcmeerHHo,

— suauenusm Holding Registers 8586, 8588 u 8589, pasnvim 5, 125 u  munyc 2
coomeéemcmeenno 6yoym coomeemcmeosamv suavenus Valf, u Valy, pasuvie 0,05 u 1,25

coomeemcmeerHO.

1.4.9.3 Jloctyn x pe3ynbpTaTam mepecuéra 3HAYCHHH pe3yIbTaTOB M3MEPECHHS HANpPsDKCHUH Ha
AHAJIOTOBBIX BXOJaX, XPAaHANIMXCS BO BHYTPEHHEM Oydepe ¢ aBTOMATHYECKUM OOHOBIICHHEM,

OCYHIECTBIISIETCS C MOMOIIBIO TaHHKIX MpoTokoia Modbus, mepeuncienHbix B Tadbmuie 1.18.

«M2000-44A» ALLAP.421459.001 POn Hsm.1 om 01.08.2019 29




Tabnuya 1.18 — JJaunwie npomorxona Modbus. Pezyrvmamul nepecuéma sHavenul pe3yiomamos

usmeperust Hanpﬂofcenuﬁ HA AHANI0208bIX 8X00AX

Tun gaHHbIX Anpec 3HaueHHne

Input Register 8192 + (N —1) x 128 + 10 |16-pa3psiiHOoe 1EO€ YHUCIO CO 3HAKOM, paBHOE
pe3ynbTary rnepecdéra, COOTBETCTBYIOIIETO 3HAUCHHIO
pe3yibTara W3MEPEHUSI HANpsOHKEHUS HA aHATIOTOBOM
Bxozne «AINNy», 1 ymuoxensomy Ha 10", rne Dp™ —
snauenue Holding Register

(8192 + (n — 1) x 128 + 13)

Input Register 8192 + (N — 1) x 128 + 11 |Crapmre 16 6ut 32-pa3psaHoro 4ymciaa ¢ IUIaBaromieh
3aIsTOM, paBHOTO pe3ynbTary nepecuéra,
COOTBETCTBYIOIIETO 3HAUCHUIO PE3yJibTaTa U3MEPCHUS
HaIpsKEHUs Ha aHajaoroBoM Bxone «AlINN»

Input Register 8192+ (n—1)x 128 + 12 |Muaamuie 16 6ut 32-pa3psaHOro 4rcia ¢ IUIaBaroIieh
3aITOM, paBHOTO pe3ynbTary nepecuéra,
COOTBETCTBYIOIIETO 3HAUCHUIO PE3yJibTaTa U3MEPCHUS
HaIpsKEHUs Ha aHajaoroBoM Bxojne «AlINNn»

1410 JInckpeTHbIe BXOABI

1.4.10.1 Knemwmbl guckpeTHbix BxoaoB «COM», «DIN1», «DIN2», «DIN3», «DIN4» cmyxar
JUTSE TIOJIKITIOUEHUST JUCKPETHBIX JAaTYMKOB, MEPEKIIIoUaTeNied W JAPYruX COBMECTUMBIX HCTOYHHKOB
nuckpeTHbix curHanmoB. Kimemma «COM» coemmnena ¢ kinemmamu  «0B» depe3 pesuctop,
COIPOTHBIIEHUE KOTOPOro He mnpesblmaeT 50 MOwm.

1.4.10.2 Manee muckperHbiM Bxomom «DINNn» (n =1, ..., 4) Oyzaer Ha3bIBaThbCs Mapa KIeMM
«DINn» u «COM»y, Kk KOTOpBHIM MOJIKJIIOYACTCS OIWH M3 HCTOYHHUKOB JTHUCKPETHOTO CHUTHAJIA, U
COBOKYITHOCTh CBSI3aHHBIX C HHUMH amlapaTHO-MPOTPAaMMHBIX CPEJCTB, a HANpsSOHKCHHEM Ha
muckpetHoM Bxoae «DINNn» — mamnpsikenne Ha kiemMe «DINN» otHocuTenpHO Kiemmbl «COM».
Knemma «COM» sBisieTcst oOmieit 4711 BCeX TUCKPETHBIX BXOIOB.

1.4.10.3 CrpykrypHas cxema auckperHoro Bxoaa «DINny» nzobpaxena Ha pucynke 1.6.
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Pucynox 1.6 — Cmpyxmypnas cxema Ouckpemmvix 6x0008

1.4.10.4 HanpsokeHue Ha KaXXIOM JUCKPETHOM BXOJE OINpPEACNIeT OAHO W3 JIBYX BO3MOHBIX
COCTOSIHUHM TUCKPETHOI'O BXOJA: «3aMKHYT» U «Pa30MKHYT».

1.4.10.5 broku ¢umisTpanum apede3ra Kakaoro JUCKPETHOTO BXOJa BBIMOIHSIOT (PHIBTPALIUIO
npede3ra KOHTAKTOB U (OPMHUPYIOT Ha BBIXOJE JABOMYHBIE IM(POBBIE CUTHAJIBI, MOCTYMAOLINE Ha
BXO/Ibl COOTBETCTBYIOLINX CUETYNKOB UMITYJICOB U UCIIOJIB3YIOLIMECS IS

— TMpeaoCTaBICHUs HHPOPMAIIUN O COCTOSTHUM JUCKPETHBIX BXOJIOB,

— yNpaBJIEHUS AUCKPETHBIMU BBIXOJIAMH U

— yIpaBJIEHUS] COOTBETCTBYIOLUIMMHU CBETOAMOAAMHU.

1.4.10.6 CocTOSIHUIO «3aMKHYT» JUCKPETHOTO BXOJa CTaBUTCS B COOTBETCTBHE 3HAYCHUE
nudpoBoro curHama, paBHoe 1, cOCTOSIHUIO «pa3oMKHYT» — paBHoe (. [IpuHimmbl paboTel 0J0KOB
¢dbunpTparnuu apedesra onucansl B [Ipunoxernn XK.

1.4.10.7 Hactpoiiku 0510k0B (MIbTpanuu apede3ra XpaHsATCs B DHEPrOHE3aBUCUMOU MaMSATH
npubopa. JlocTyn K yka3aHHBIM HAacTpOMKaM OCYILECTBIJIETCS C TOMOIIBIO JAHHBIX MPOTOKOJIA

Modbus, mepeuncnennsix B Tadauime 1.19.
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Tabnuya 1.19 — Jlannvie npomoxona Modbus. Hacmpotixu 610xo06 punempayuu opebesea

OUCKDEMHbBLX 8X0008

Tun gaHHBIX Anpec 3HaueHue

Coail (n—1)x128+2 |Hactpoiika Ttuma ¢QuibTpanud apede3ra KOHTAKTOB
nuckperHoro Bxoaa «DINN»:

0 — 6a3oBas,

1 — pacmupenHas

1.4.10.8 Berpoennoe 10 mpubopa peanusyeT Uil KaXA0ro TUCKPETHOTO BXxoAa 16-pa3psiHbIi
CUYETUYHK HUMITYJIBCOB, 3HAYCHHUC KOTOPOI'O YBCIMYHUBACTCA Ha 1 Ka)KI[BIﬁ pa3, Korga 3Ha4CHUEC CUrHajla
Ha BxoJie cu€runka u3mensiercs ¢ 0 Ha 1. [Ipu 3amycke mpubopa 3HaYCHHS BCEX CUETYMKOB UMITYIIBCOB
paBubsl 0. Ilpm mepemonHeHWM CcYETYMKA 3HAUCHHE CYETYMKA cOpachiBaeTcsl (yCTaHABIMBACTCS

paBHbIM 0), 1 CUETUMK MIPOJOIDKAET MOJACUET KOJTMUECTBA UMITYJIHCOB HA JUCKPETHOM BXOJIE.

1.4.10.9 loctyn k uH(pOpMAIMM O TEKYIIEM COCTOSIHMM JTUCKPETHBIX BXOJOB (3HAYCHUAX
IM(PPOBBIX CHUTHAJIOB C BBIXOJOB OJOKOB (prutbTparuu npebdes3ra), TOCTYN K 3HAYCHHUSAM CUETYMKOB
UMITYJIbCOB M COpOC WX 3HAUCHHWW OCYHIECTBIISICTCS C IOMOINBIO JaHHBIX mpoTokoia Modbus,

nepeyuciieHHbIx B Tadbnuie 1.20.

Tabnuya 1.20 — [lannsie npomoxona Modbus. Cocmosinue ouckpemnuix 6xo006

Tun gaHHBIX Anpec 3HaueHne

Coil (n—-1)x128+1 |CurHan cOpoca c4éTUMKA UMITYJILCOB TUCKPETHOTO BXOJa
«DINn»:

0 — He nMeeT 3HAYEHUS,

1 — ycranaBnuBaeT 3HaueHHE cUETUMKA paBHBIM ()

Discrete Input (n—1)x 128 TekyIee cocTossHUE TUCKPETHOTO BXxoaa «DINN»:
0 — «pa3oMKHYT»,
1 - «3amMKHYT»

Input Register (n—1)x128+1 |16-paspsaHoe Ieoe YKCI0 Oe3 3HaKa, paBHOE 3HAUYCHHUIO
C4€TUMKa UMIIYJIbCOB TUCKpeTHOro Bxoaa «DINNn»

1411 JIuckpeTHble BHIXOAbI

1.4.11.1 KnemMMbl AMCKpPETHBIX BbIXOZ0B Tuma pene «DOUT1» (2 mr.), «DOUT2» (2 mrt.)
ciykaT Ui nojkiaroueHuss UM, npyrux norpeOuteneil uiau COBMECTHUMBIX MPUEMHHUKOB JUCKPETHBIX
curHanoB. KoHTakTel pene, moakimoueHHbIX K kKieMMam «DOUT1» u «DOUT2», HOpMambHO

Pa30MKHYTBHIE.
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1.4.11.2 [Tanee nuCKpeTHBIM Bbixoj0M Tuma peie «DOUTN» (n = 1, 2) Oyzaer Ha3bIBaThCS Mapa
kieMMm «DOUTN», kK KOTOPHIM TOAKIIOYEH OAWMH W3 NPUEMHHKOB JHCKPETHOTO CHUTHAjla, W
COBOKYITHOCTH CBSI3aHHBIX C HUMH amlapaTHO-MPOTPAMMHBIX CPEACTB, a COCTOSIHHSIMH <«3aMKHYT» U
«Pa30MKHYT» JUCKPETHOro Bbixoaa Tuma pene «DOUTN» — cocrosiHMs, MPU KOTOPBIX KOHTAKTHI
COOTBETCTBYIOIIETO PeJie COOTBETCTBEHHO 3aMKHYTHI M Pa30OMKHYTHI.

1.4.11.3 CtpykTypHas cxema JUCKPETHBIX BBIXO/IOB THIIA pese n300pakeHa Ha pucyHke 1.7.

| |
I I !
' NTO :Hornqecxne. i
! ! GbyHKIHUN ! |
|
i JlanHble X—ﬂl’ | !
|
[ | [ e
] 1 I
i lHaCTpoﬁKMi OE —> i
! ::::::::::j e 2 B 2 i
||| cratyc R H- 0x0008 | 1'—|_) |
[ I———— J ! ! [ —
————————— 1 L4 !
i I e | i Tenepatop 1 Pl \—+—1.DbOUTn
B e | unM | | ] | DOUTn
=== | e O
i VYnpaBieHue < i
I cBeToaMoaOM «N» !
i Bcerpoennoe 1O l

NTO - cobsiTHe ceTeBoro TaitmMayra ot cepsepa Modbus
X, Y — curnaisl ynpaBieHHs AUCKPETHBIMHU BBIXOJaMHU OT OJIOKOB (puibTparmu npedesra aByx
JHCKPETHBIX BXOOB

OE - curHai paspemnieHus paboThl JUCKPETHBIX BHIXOIOB OT OJI0Ka KOHTPOJIS HAPSKEHUS T TaHMSI
Pucynox 1.7 — Cmpykmypnas cxema OucKpemmwix b1xo0006 muna peie

1.4.11.4 Knemmbl ~ TPaH3HCTOPHBIX  JHCKpETHBIX  BBIXOJOB  «DOUT3+», «DOUT3—»,
«DOUT4+», «DOUT4—» cayxkar ana noakiarodeHuss MM, TpOMEXYyTOUHBIX pele WIu JPYTrux
notpeduteneii. Ha xnemmbr «DOUT3+» u «DOUT4+» kOoMMyTHpyeTCsl HampshKEHHE MUTaHUS
npubopa wiM HampsbkeHue, paBHoe 5,0 B (uepes comportuBnenue, paBHoe 3,3 kOwm). st mro0bIx
HaIpspDKEHUH, TogaHHbIX Ha KieMMbl «DOUT3+» u «DOUT4+y, u Harpy30K, OAKITIOYEHHBIX K ITapam
kiemm «DOUT3+», «kDOUT3—» u «DOUT4+», «DOUT4—», HanpsbkeHue Ha kiiemmax «DOUT3—» u
«DOUT4—» otHocuTtenbHO KieMM «0B» He npessimaer 1,0 B.

1.4.11.5 Jlamee  TpaH3WCTOPHBIM JHUCKPETHBIM BbixogoM «DOUTn» (n =3, 4) Oyxer
Ha3piBaThes mapa kiemMMm «DOUTN+» u «DOUTN—», K KOTOPBIM NOJKIIOYEH OJWH U3 MPUEMHHUKOB
TMCKPETHOTO CHUTHajla, U COBOKYITHOCTh CBSI3aHHBIX C HHMMH amlapaTHO-IPOTPaAaMMHBIX CpEJICTB;

COCTOSIHHEM <«3aMKHYT» TPaH3UCTOPHOTO AUCKpEeTHOTro Bhixoaa «DOUTN» — cocTosHmEe, mpu KOTOPOM
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Ha KieMMmy «DOUTN+» momaHo HampspkKeHHWE MHUTAaHUS NpUOOpa, a COCTOSIHUEM «PAa3OMKHYT» —
COCTOSIHHE, TIpH KOTOopoM Ha kiemmy «DOUTn+» nmogano nanpsbkenue 5,0 B gepes conpotuBieHue
3,3 kOm.

1.4.11.6 CrpykTypHas cxema JUCKPETHBIX BBIXO/I0B TUIIA pelie n300paxkeHa Ha pucyHke 1.8.
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NTO - coGeiTHE ceTeBOro TaiimMayTa oT cepsepa Modbus
X, Y — curHajbl ynpaBJeHUs JUCKPETHBIMU BBIXOJAMHU OT OJIOKOB (QUIBTpAIMK Apedesra AByX
JIMCKPETHBIX BXOJIOB

OE — CUT'HAJI pa3pClICHUA pa6OTI)I JAUCKPETHBIX BbBIXOJ0B OT O110Ka KOHTPOJISI HAOPAKECHUA MUTAaHUA

Pucynox 1.8 — Cmpyxmypuas cxema mpan3ucmopuvix OUCKPEMHbBIX 8b1X0008

14.11.7B oOmeM ciydae, KOrma MeEXAy JUCKPETHBIMH BBIXOJIaMH THMNA pelie |
TPaH3UCTOPHBIMU JTUCKPETHBIMU BBIXOJAMH HE MPOBOAMUTCS Pa3IWYUi, JUCKPETHBIM BBIXOJIOM
«DOUTn» (n =1, ..., 4) Oyzaer Ha3bIBaThCSA COOTBETCTBYIOIIUIN JUCKPETHBIM BBIXOJ THIIA pelie WIN
TPaH3UCTOPHBIN AUCKPETHBINA BBIXO/I.

1.4.11.8 Ilpn mratHOW paboTe CHCTEMBI, B COCTaBe KOTOpOW paboTaeT mpuOOp, COCTOSTHUE
TUCKPETHBIX BBIXOJIOB OTMPEENACTCS CHTHaIaMH, (HOPMHUPYEMBIMH COOTBETCTBYIOIIMMH OJOKaMH
reneparopa IIMM wu normuyeckux ¢yHKiui. J[BouuHbIi mU@POBONM CHTHAT Ha BBIXOJE OJIOKa
JOTUYECKNX (YHKIIUN BBIMOJIHSAET (PYHKIUIO CTPOOMPOBAHHS JIBOMYHOTO ITM(POBOTO CHUTHATA HA

BbIXOie Oyioka rerepatopa [LIMM.
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1.4.11.9 Curnan paspemeHusi paboOThl JAUCKPETHBIX BBIXOJOB M OJOKH KOHTPOJS COCTOSHUS
Harpy3KM M anmnapaTHOW 3allUTbl OT MEperpy3kHd OKa3blBalOT BIUSHHE Ha (DYHKIHMOHUPOBaHHE
JMCKPETHBIX BBIXOJIOB ITPHOOpa TOJIBKO Cllydae BOZHUKHOBEHUS aBApUIHBIX CUTYaIUid, HAIPUMeED:

— KOpOTKO€ 3aMbIKaHME TPOBOJHHMKOB, C IOMOIIBIO KOTOpPHIX MM MOAKIIOYEHBI K
TPAH3UCTOPHBIM JIUCKPETHBIM BBIXOJaM;

— BbIxoa u3 crpos UM, B pe3ynbrate koToporo MM HaunHaeT noTpeOasTh N30BITOYHBIN TOK;

— BBIXOJ U3 CTPOsl MCTOYHHMKA IHTAaHHs, B pE3yIbTaTe KOTOPOTO HCTOYHHK HE MOXKET
o0ecreunTh MUTaHEe KOMMYTHPYEMBIX TTproopom VM.

1.4.11.10 Bnusaue pexuma paboTbl mpubOopa Ha COCTOSIHME JHUCKPETHBIX BBIXOJOB
OIIpEeJIeNIACTCS] CUTHAJIOM pa3pelieHus padboTsl «OE» oT 610Kka KOHTPOIIS HANIPSKEHUS TUTAHHMS.

1.4.11.11 Bce nucKpeTHBIE BBIXOABI HAXOJSATCS B COCTOSHUU «PAa30OMKHYT» B TE€UCHUE BCETO
BpPEMEHH, TIOKa MPHOOp (HYHKIIMOHUPYET B PEKUME OKUAAHUS CTAOWIM3ALMN HANPSOHKCHUS MUTaHUS U
B PEeXHME PadOTHI IPU MOHWKEHHOM HANPSHKCHUN TUTAHUS.

14.11.12 B mTatHOM pe&XuMe paboThl MpuOOpa W peKUME paldOThl MPU TOBBIIICHHOM
HANpsOKCHUM THUTAaHUS COCTOSHHE KaXIOro JMCKPETHOTO BBIXOZA ONpeAessiercs KoMOWHaimen
UG POBBIX CUTHAJIOB, OPMUPYEMBIX COOTBETCTBYIOIIMMHU Osiokamu reHepaTopa LLIMM u noruyeckux
byHKIMIHA:

— pe3yabTHPYIOUIMA HH(POBOM CHUTHAN YNpPaBICHHs IUCKPETHBIM BBIXOJOM paBeH 1, eciu
3Ha4YeHUs1 U(POBBIX CUTHAJIOB, POPMHUPYEMBIX COOTBETCTBYIOIIMMH Osiokamu reneparopa LINUM u
JIOTUYECKUX (PYHKIUH, paBHBI 1;

— pe3yabTHpYIOUIMA LHU(POBOM CHUTHAN YNpaBICHHs IUCKPETHBIM BbIXOJOM paBeH 0, eciu
3Ha4YeHHUE XOTS Obl OAHOTO M3 LU(POBBIX CHUTHAJIOB, (POPMHUPYEMBIX COOTBETCTBYIOIIMMH OJIOKaMHU
rerneparopa [IIUM u normyeckux ¢yHkmuii, paBo 0.

1.4.11.13 3HaueHuIo pe3yiabTUPYIOUIETO MHU(PPOBOro curHama, paBHoMy 0, COOTBETCTBYET
COCTOSIHUE YIPABISIOMIETO JMCKPETHBIM BBIXOJOM CHTHaJla, KOTOPOE YCTAHABJIMBAET COCTOSHUE
«Pa30OMKHYT» COOTBETCTBYIOIIEIO JTUCKPETHOIO BBIXOAA (Ppa3sMbIKaeT COOTBETCTBYIOIUMHN KIIIOY:
TPaH3UCTOp WM pelie). 3HAUCHHIO PEe3YJIbTUPYIOIIEro LU(pPOBOr0 CHUrHajla, paBHOMY |,
COOTBETCTBYET COCTOSIHHE YHPABJISIOIIEr0 JUCKPETHBIM BBIXOJOM CHTHAJIA, KOTOPOE YCTAHABIIMBAET
COCTOSIHUE «3aMKHYT» COOTBETCTBYIOLIETO JUCKPETHOI'O BBIXOJA (3aMBIKA€T COOTBETCTBYIOIIUI
KJTIOY).

1.4.11.14 3navyeHue pe3yabTHPYIOMET0 LU(POBOTO CUTHAJa MOXET HE COOTBETCTBOBATh
(aKTU4ECKOMY COCTOSIHUIO TUCKPETHOTO BBIXO/1a TUIIA PEJe B ClydyasX, KOrja Kirod (pese) BhIIen 13

CTpOH.
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1.4.12 CraTyc AMCKPETHBIX BHIX0/10B H BCTPOeHHBbIe (YHKIMH 321U THI

1.4.12.1 Bcrpoennoe 1O mpubopa mpeaocTaBisieT CICAYIONIYyI0 WH(OOpPMAIMI0 O CcTaTyce
KaXJI0T0 JUCKPETHOIO BBIX0OJ1a pubopa:

— (nar paspemenus padotsl («OE», output enabled),

— (mar ympaBieHHs ¢ TOMOIIBIO O1oKa Joruueckux Gyakmmii («GE», gating enabled),

— (nar koHTpons cocrosiHus Harpy3ku («NC», not controlled),

— (nar cocrosiHUs HArpy3ku «pa3psiBy» («NL», no load),

— (marm Tekymero M 3a(pUKCHPOBAHHOTO COCTOSHHH Harpy3kd «KOPOTKOE 3aMbIKaHHE)
(«SCc», «SCy», short-circuit current/latched),

— (naru Texymiero u 3aUKCUPOBAHHOTO PeKUMOB «reperpyska» («OCc», «OCy», overcurrent
current/latched).

1.4.12.2 3nauenue ¢uara «OE» paBHO 3HaueHHI0 curHana pasperieHust padotsl «OE» ot
0J10Ka KOHTPOJISL HANPSHKEHUS TTUTAHUSL.

1.4.12.3 Ecnu 3nauenne diara «OE» paBHO O (IUCKpETHBIN BBIXOJ OTKIIOYEH), TO 3HAYCHUE
¢nara «GE» takke paBHO 0 HE3aBUCHMMO OT HACTPOMKHU YIPABJICHUS COOTBETCTBYIOIIUM TUCKPETHBIX
BBIXOJ/IOM C IIOMOIIBIO 0JI0Ka JTOTUYECKHUX (HYHKITUH.

Ecnu 3nauenue duara «OE» paBHO 1 (paGoTa AMCKPETHOTO BHIXOJA pa3pellieHa), TO 3HaUYCHUE
¢mnara «GE» ompenensieTcs HACTpOHKOW yHpaBiIeHHS COOTBETCTBYIOIIMM JIUCKPETHBIM BBIXOIOM C
NOMOIIBI0 OJIoKa Joruueckux (QyHkiuil: 3Hauenue ¢iara «GE» paBHo 1, ecnm ympaBieHue
COOTBETCTBYIOUIMM JHCKPETHBIM BBIXOJOM C IMOMOIIbIO OJOKA JIOTHUECKHX (YHKIMH BKIIOYEHO,
uHaue 3HaueHue diara «GE» pasno 0.

1.4.12.4 3unauenus duaroB «NC», «NL», «SCc», «SC », «OCc» u «OC|» 3aBHCAT OT THIIA
COOTBETCTBYIOILIETO AUCKPETHOTO BBIXO/A:

— JUIS JTMCKPETHBIX BBIXOJOB Tuma pene 3HaueHue ¢(uara «NC» paBHo 1 (Harpy3ka He
KOHTpoJpyercs), a 3HaueHus piaroB «NL», «SCe», «SCi», «OCc» u «OC|» paBHbI 0;

— JUIS TPAaH3UCTOPHBIX JUCKPETHHIX BBIX0Z0B 3HadeHue ¢uiara «NC» pasBno 0, a 3HaueHUs
¢aroB «NL», «SCc», «SC», «OCc» n «OCy» onpenensiercs OJIOKOM KOHTPOJIS COCTOSIHUS HAaTPy3KH
COOTBETCTBYIOILIETO TPAH3UCTOPHOT'O BBIXO/IA.

1.4.12.5 bBnok KOHTPOJS COCTOSHUS HArpy3KH TPAH3UCTOPHOTO BBHIXOJA MPUHUMAECT HAa BXOJI
CUTHAJIbI OOPAaTHOW CBSI3M OT COOTBETCTBYIOIIETO JIUCKPETHOTO BBIXOJA U ONPENENSIET PEKUM pabOThI
JMCKPETHOTO BBIXO/a:

— PEXHM «Ieperpyska» (cpaboraia anmaparHas 3aliuTa OT MePerpy3KH Mo TOKY),

— IOTATHBIA PEXHUM pabOThI JUCKPETHOTO BBIXOJA —
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U COCTOSIHUE Harpy3KH JIUCKPETHOTO BBIXOJA!

— «HOpMay,

—  «pa3phIBY,

— «KOPOTKOE 3aMBIKaHUE.

14.12.6 Tlocne cpabaThiBaHUs anmapaTHOM 3alIUTHI TPAH3UCTOPHOTO TUCKPETHOTO BBIXOJA OT
MEePerpy3Ku IITATHBIM PEeKUM pabOThl TUCKPETHOTO BBIXOJIa aBTOMATHYECKH BOCCTAHABIMBACTCS B
Hayvane crnenyromiero nepuoaa [IIMM cootBercTBytomiero 61oka reaeparopa [HINM.

14.12.7 Tlpu wu3MeHEHHH peXuMa pPaOOTHI TPAH3UCTOPHOTO JUCKPETHOTO BBIXOJA OJIOK
KOHTPOJISl COCTOSIHUA Harpy3ku u3menser coctosHus ¢uaroB «OCc» u «OCp» B COOTBETCTBUH C

Tabaunen 1.21.

Tabnuya 1.21 — Ycnosus usmenenus ghnazos pexcuma «nepespyskay mpau3ucmopHo2o OUCKPemHOo20

8bIx00d

Crapbiii peskuM padoThbl HoBblii peskxuM padoThbl HN3menenue ¢poiaros

[ItaTHBIN peXUM pabOTHI Pexxum «mieperpyska «OCc» paBeH 1,

«OCyp» pasen 1

Pexxum «mieperpyska [lITaTHBIN peXxuM pabOTHI «OCc» pasen 0

Ipumeuanue — @nae «OCL» ycmanasnusaemces pagnuvim 0 npu credyroumux ycio8usx.

— NpU 8OCCMAHOBNICHUU WMAMHO20 PEXCUMA PAOOMbL COOMBEMCMEYIOWe20 MPAHIUCTIOPHOO0
OUCKPEMHO20 8bIX00d, eCiu NOCe YCMAHOBKU COOmMEemcmayouje2o graza paguvim 1 3navenue ¢naea
o110 npouumano (6viiu npouumanst coomsememsyiowue oannsie Modbus), umu

— npu umeHuU 3HAYEHUs COOmEemcmeayiouje2o ¢haaza (YmeHuu coomeemcmeyruux OAHHLIX
Modbus), eciu coomsemcmesyrowuti mpan3ucmopHulilt. OUCKPEmHbLL 6bIX00 pabomaem 6 UmamHoM
peoicume.

1.4.12.8 V3MeHEeHHE COCTOSHUS HAarpy3Kd TPAH3UCTOPHOTO JHCKPETHOTO BBIXOJA «HOpMay» Ha
COCTOSIHUE «pPa3pblB» M OOpaTHO OmpeensieTcs 3HAYCHHWEM pe3yJibTaTa OLIEHKHU CONPOTHBIICHUS
Harpy3ku R;.

1.4.12.9 V3meHEHHE COCTOSHHS HArpy3kv TPaH3UCTOPHOTO TUCKPETHOTO BBIXOZA C «HOPMa»
Ha COCTOSIHUE «KOPOTKOE 3aMBIKAHME» M OOpaTHO OIpenenseTcss 3HaueHHEeM pe3yJbTaTa OLEHKU
COTIPOTHBIICHHUS HATPY3KH R; W 3HAYEHHEM HAIpSKEHHs TUTaHus Tpudopa USP.

1.4.12.10 Bo3mMOXHbIE BapHaHTBl W YCJIOBUS M3MEHEHHUS OJHOTO COCTOSHUSI Harpy3ku

TPaH3UCTOPHOTO BBIXOJIA B IPYroi MpuBeaeHBI B Tabmue 1.22.
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Tabauya 1.22 — Cocmosnus Hazpy3Ku mpaH3uCmMopHbIX OUCKPEMHBIX 8bIX0008

Crapoe cocTosinue

HoBoe cocTosinue

YcaoBue nepexona

Usp
«KOPOTKOE 3aMbIKAHHE «KHOpMa» R > +3) o0
t=\1za77) 7"
KHOpMa» «KOPOTKOE 3aMbIKAHKE R < Usp +3) Om
Fe\Ls5AT
«pa3phIB» R; > (300 £+ 50) kOm
«pas3phIB» «HOpMaY R; < (200 £ 50) xkOm

1.4.12.11 Tlpu M3MEHEHUH COCTOSIHHS HArpy3KH TPaH3UCTOPHOTO JMCKPETHOTO BBIXOJa OJIOK

KOHTPOJISI COCTOSIHUS Harpy3ku u3MmeHsieT coctostaus uaroB «NL», «SCe» u «SCL» B cOOTBETCTBUH C

Tabmuen 1.23.

Tabnuya 1.23 — Ycnosus uzmenenus (hnazo8 cocmosiHus Hazpy3Ku MpaH3uCmopHo20

OUCKPEMHO20 8bIX00a

Crapoe cocTosinue

HoBoe cocTosinue

HN3menenue ¢poiaros

(KOPOTKOC 3aMBbIKaAHHE»

«HOpMa»

«SCc» pasen 0

«HOpMay» «KOPOTKOE 3aMBbIKaHUE» «SCc» paseH 1,
«SCp» paBen 1

«paspbIB» «NL» paBen 1

«pa3pbIB» «HOpMay «NL» pasen 0

Ipumeuanue — @naz «SC» ycmanasnueaemcs pasnvim ) npu ciedyiowux yCioeusx:

— HNpU USMEHEHUU COCMOAHUA HASPY3KU Ccoomeenicmeyruieco mpaH3ucmopHozco auCerl’l’ZHOZO

6bIX00a «Kopomkoe 3aMblKaHue» Ha cocmosHue

«HopmMmay, eciu nocne - ycmaHoe6Ku

coomeemcmeayrowe2o ¢aaea pasHviM 1 3Hauenue ¢hnaca OvLIO NPOUUMAHO (ObLIU NPOUUMAHBL

coomeemcemayiouue oarnnsie Modbus), unu

— Hnpu 4YmeHuu 3HA4YeHusd coomeemcmeyruieco qbﬂaea (ltmeHuu coomeemcmeyromux OQHHBIX

Modbus), eciu cocmosinue nacpysku coomsemcmeyoweco mpanzucmoprHo2o OUCKPemHo20 6bix00a —

«(HOpMa» Uil «paspvley.

1.4.12.12 Jloctyn K uH(OpMAIUHN O CTaTyce TUCKPETHBIX BBIXOAOB MPUOOpa OCYIIECTBIISETCS C

MOMOIIIBIO JaHHBIX poTokoia Modbus, mepeuncnennsix B Tabmuie 1.24.
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Tabauya 1.24 — Jlannvie npomoxona Modbus. Cmamyc ouckpemmoeo évixooa

Tun gaHHBIX Anpec 3HayeHue

Input Register  |4096 + (n — 1) x 128 | 16-pa3psiaHoe 1iemoe Yruciao 06e3 3HaKa, OUThl KOTOPOTro
HUMEIOT CJIETYIOIINE 3HAUCHHUS:

— 6wt 0 paBeH 3HaueHuto ¢uiara «OC»,
— 6ur 1 paBeH 3HaueHuto ¢uiara «SCy»,
— Out 2 paBeH 3HaueHuto (pmara «NL»,

— 6ur 3 paBeH 3HaueHuo ¢uiara «NC»,

— 6ur 4 paBeH 3HaueHuo ¢uiara «OE»,

— Out 5 paBeH 3HaueHuto paara «GE»,

— Owutsl 6 — 13 pasnsl 0,

— 6urt 14 pasen 3HaueHuto aara «OCc»,

— ©Owur 15 paBen 3naueHuto paara «SCc»

1.4.13 YnpasJjieHHe COCTOSIHHMEM TUCKPETHBIX BHIX0/10B

1.4.13.1 VYupaBieHue TUCKPETHBIM BBIXOJOM OCYLIECTBISETCS C IIOMOUIBIO:

— OnokoB renepatopa ILIIMM u norudeckux GyHKIWNA (MPUHITUIIBI paOOThI YKa3aHHBIX OJIOKOB
onucansl B [Ipunosxxenun 1), umeromux TpedyeMble HAaCTPOHKH;

— HACTPOWKHM O€30MacHOro 3HA4Y€HHSA Ksqre KOI(Guumenta 3anonnenus IHUM (ot 0,0 no
100,0 % BxrOUnTENBHO ¢ AUCKpPEeTHOCTHIO 0,1 %0);

— MpPsIMOM YCTaHOBKHU COCTOSIHUS TMCKPETHOTO BBIXOJIA («3aMKHYT» «Pa3OMKHYT»);

— coOBITHS ceTeBOro Taiimayrta ot cepepa Modbus.

1.4.13.2 Hactpoiika nepuoga IIIMM T Onoka renepatopa MM, nHactpoiika 0Ge30macHOTO
3HaUeHU Kgqp, KOOQhumMenta 3anonnenus MMM wu macTpoiiku O6noKa JOTMYECKUX (GYHKIMHA
XpaHATCS B DHEProHe3aBHCHMOW mamsaTH npubopa. Hactpoiika xospdunmenta 3anomnenus MM
kgor Omoxa renepatopa IIIMM XpaHuTcs B OmepaTHMBHOW MaMsATH MPUOOpAa W HE COXPAHSIETCS MPH
OTKJIIOYEHWH THUTaHUS WIM T1epe3amycke npubopa. JlocTym K  yKa3aHHBIM — HacTpoiikam

OCYHIECTBIISIETCS C MOMOIIBIO TaHHKIX MpoTokoia Modbus, mepedncienHbix B Tadbmuie 1.25.
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Tabauya 1.25 — Jannvie npomoxona Modbus. Hacmpotixu napamempos u 610k06, ynpasisouux

COCMOAHUEeM ()MCermezx 6bIX0008

Tun 1aHHBIX

Anpec

3HaueHue

Coil

4096 + (n— 1) x 128 + 16

Hacrpoiika uaBepcun 010Ka JIOTHYECKUX (PYHKITHIA
nuckpeTHoro Beixoqa «DOUTN»:

0 — BEIK/TIOUEHA,

1 - BkTIOYCHA

Holding Register

4096 + (N — 1) x 128 + 5

16-paspsigHOE 1IeN0e uncio 0e3 3HaKa, 3HaYCHHE
KOTOPOT'O paBHO 3HAYECHUIO KOAPPHUIIHEHTA
3anonuenus LINUM kg, 610ka reneparopa LM
nuckpetHoro Beixona «DOUTNy, BeIpakeHHOMY B
MPOLEHTaX U YMHOX€HHOMY Ha 10

Holding Register

4096 + (n— 1) x 128 + 8

16-paspsigHOE 1IeN10e uncio 0e3 3HaKa, 3HAYCHHE
KoToporo pasHo nepuony LIIINUM T 6moka
reHeparopa [IIMM nuckpernoro Beixoma «DOUTN»,
BBIPAXKEHHOMY B CEKYHJIaX U YMHOXX€HHOMY Ha 10

Holding Register

4096 + (n— 1) x 128 + 9

16-pazpsigHOE 1IeNI0e uncio 0e3 3HaKa, 3HaYCHHE
KOTOPOTO PaBHO OE€30MAaCHOMY 3HAYCHHIO Kgqfe
kod¢dunmenta 3anonuenus [IIMM nuckpeTHoro
BbIxosia «kDOUTNy, BEIpa)KEHHOMY B TIPOILICHTAX U
YMHOK€HHOMY Ha 10

Holding Register

4096 + (N — 1) x 128 + 16

3Ha4yeHue, Onpeensaioliee HaCTPOHKY YIpaBIeHUs
JMCKPETHBIM BBIXOJOM M HACTPOUKY THUTIA
JIOTHYECKON (PYHKIIMU OJIOKA JTOTHUECKUX (QYHKIUN
nuckpeTHoro Beixona «DOUTN»:

0 — ympaBiieHHE BBIKJITFOUEHO,

1 — BKIIFOUEHO yIPaBIICHHUE C TIOMOIIBIO (DYHKITMH

IIPSIMOTO YIIPABJICHHUS],

2 — BKJIFOYEHO YIPABJICHHUE C TIOMOIIBIO (DYHKITMH
sormdeckoro «M»,

3 — BKJIFOYEHO YIPABJICHHUE C IIOMOIIBIO (DYHKITMH
normdeckoro «MJIN»,

4 — BKITIOYEHO YIMPABJICHHUE C TOMOIIBIO (DYHKITUU
uckmogaromero « Iy,

5 — BKJIIOYEHO YIPABJICHHE C IIOMOUIbIO (PYHKIUU
OJIMHOYHOTO MUMITYJThCA,

6 — BKIIIOYCHO YIIPaBJICHHE C TOMOIIBIO ()YHKITUU
RS-tpurrepa

40
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Tun faHHBIX

Anpec

3HaueHue

Holding Register

Holding Register

Holding Register

Holding Register

4096 + (N — 1) x 128 + 17

4096 + (n— 1) x 128 + 18

4096 + (n — 1) x 128 + 19

4096 + (n— 1) x 128 + 20

Hacrpoiika nctounuka BXoHoro curtana X 0yoxa
JOTMYECKUX (YHKIMN JUCKPETHOTO BBIXO/A
«DOUTn»:

1 — rexymee cocTostHue AUCKpeTHOTO BXosa «DIN1»,
2 — TeKyIee COCTOsIHUE AUCKPeTHOTO BXxoAa «DIN2»,
3 — TeKyIee COCTOSTHIE TUCKPETHOTO BXxoa «DIN3»,
4 — Tekylee COCTOSIHUE TUCKpEeTHOTo BXxoaa «DIN4»
Hacrpoiika nctounnka BXoJHOTro curtana Y Oioka

JOTHYECKUX (YHKIUN JUCKPETHOTO BBIXO/A
«DOUTn»:

1 — rexymee cocTostHue AUCKpeTHOTO BXosa «DIN1»,
2 — TeKyIee COCTOsIHUEe AUCKpeTHOTO BxoAa «DIN2»,
3 — TekyIee cocTosTHUE TUCKpeTHOTO Bxoaa «DIN3»,

4 — TekyIee COCTOSTHUE TUCKPEeTHOTo BXxoaa «DIN4»

Hacrpoiika Tumna 3aep>xku 0J10Ka JJIOTHUECKUX
byHKIMA TuckpeTHoro Beixoma «DOUTN»:

0 — Ge3 3aepKKH,
1 - ¢ 3anepxkoii pponTa,

2 — C 3aJIeP’KKOM craia

16-pa3psiaHoe nenoe uncio 0e3 3Haka, 3HauUCHHe
KOTOpOro, pa3fesnéHHoe Ha 10 1 BbIpa)k€HHOE B
CEKYHJIaX, OIPEEIseT CIelyIole HaCTPOUKHI
0J10Ka JTIOTHYECKUX (PYHKITUH AUCKPETHOTO BBIXO/a
«DOUTn»:

— HACTPOWKY JIIUTEIHHOCTH 3aJePKKHU t4 (ecau
BKIIFOUEHO YTIPABICHUE C UCIIOJIB30BAHHEM JTFOOO0TO
THUTIA JTOTUYECKON (DYHKIMH, OTIMIHOTO OT (HYHKIIUH
OJIMHOYHOTO UMITYJIbCA),

— HaCTPOMKY JUTHTENBHOCTH UMITYJIbCA ty, (€CIu

BKJIFOUCHO YIIPABJICHUC C UCITIOJIb30BAHUECM (byHKI_[I/II/I

OJIMHOYHOI'O UMITYJIbCa)

14.13.3 TIlpsmas ycTaHOBKa COCTOSHUS

JUCKPETHOI'O BBIXOJAa «Pa3sOMKHYT» HIIN <«3aMKHYT»

aHaJIOTMYHA YCTaHOBKE 3HAYeHMS kgop KO3 ¢umenta 3anonHenus LLIMM 6noka reneparopa LLIMM

cootBeTcTBYyIONIEro AuckperHoro Beixoga: 0,0 wmmm 100,0 % cooTBeTcTBeHHO. Paszmnune mexay
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YCTAHOBKOW 3HAYCHHS Ko W MPSIMOIN yCTAaHOBKOM COCTOSIHMS IMCKPETHOTO BBIXOJa 3aKJIIOYAETCs B
TOM, 4TO IPU YCTAHOBKE 3HAU€HUs K.y HOBOE 3HaueHUE KO3()UIMEHTa 3ar0IHEHHs HCIIONIb3YeTCs
6mokxoMm renepatopa LLIMM mnocne 3aBepuienus Tekyuiero nepuona MM, a npu npsiMoii ycTraHOBKe
COCTOSIHUS IUCKPETHOTO BBIXO/1a — CPa3y MOCIIe M3MEHEHUS 3HaUeHUsI KO UIIEHTA 3aTI0THEHUSI.
1.4.13.4 Tlpsmas ycTaHOBKA COCTOSIHUS JUCKPETHBIX BBIXOJIOB, a TAKXKE JOCTYI K HH(MOpMAIUU
O TEKYIIEM COCTOSHHMM JHUCKPETHBIX BBIXOJOB OCYILECTBISETCS C IOMOIIBIO JAHHBIX IMPOTOKOJIA

Modbus, nepeuuncnennsix B Tadmuie 1.26.

Tabauya 1.26 — /lannsie npomoxona Modbus. Ynpasnenue cocmosinuem ouckpemnuix 6vix0006

THun naHHbIX Anapec 3Hauyenue

Coil 4096 + (n —1) x 128 |Texkymee cOCTOsTHIE TUCKPETHOTO Beixoa «DOUTN»:
0 — «pa3oMKHYT»,

1 — «3amMKHYT»

1.4.13.5 Tlpu 3amycke mpubopa sl KaXJaoro IUcKpeTHoro Beixoga «DOUTNy BeimomHsSETCS
3aIyCcK COOTBETCTBYMOMLIEro Osioka reneparopa LIMM, npu 3ToM HacTpoiika 3HaueHHs Ko3dduimenra
sanonuenus UM kg, 3amaéresa cneayrommm oopa3om:

— ISl IUCKPETHOTO BBIXOJA TUIA pelie 3HAUCHHUE Kgop YCTAHABIMBACTCS PaBHBIM 0€30MacHOMY
3HAYEHUIO K4, KOOGduunenta sanonnenns MM cooTBETCTBYIONMIETO TMCKPETHOTO BBIXO/A;

— J7IS1 TPAH3UCTOPHOTO JTUCKPETHOTO BBIXO/A 3HAYCHHE Kgop yCTaHABIMBAETCS paBHbBIM 0, eciu
Harpy3ka COOTBETCTBYIOIIETO TPAH3UCTOPHOTO BBIXOJA HAXOJIUTCS B COCTOSHUU «KOPOTKOE
3aMBIKAHHME», HMHAYE YCTAHABIMBACTCA PABHBIM O€30MAaCHOMY 3HAYEHHIO Kgqre KOOQdUIMEHTA
3anosiHeHus [IIMM cooTBETCTBYIOIIETO JUCKPETHOTO BHIXOA.

1.4.13.6 Tlpu oOpabGoTkKe COOBITHSI ceTeBOro TaiimMayra oT cepBepa Modbus mms Kakmoro
muckperHoro Bbixona «DOUTN» oOHoBisercss Tekymias HacTpoiika Ko3dduimeHTa 3amoiHeHHs
1M kgpp, ipr ’TOM HOBOE 3HAaUEHUE K,y YCTAHABIMBACTCS O TEM K€ MPaBHIIaM, KaK IIPH 3aITyCcKe
npubopa.

1.4.13.7 Ilpu W3MEHEHUH COCTOSIHMS HArpy3KH TpPaH3UCTOPHOTO JUCKPETHOTO BBIXOJA
«KOpPOTKO€ 3aMbIKaHHE» Ha COCTOSHUE «HOpMay 3HaueHue kodpduiuenta 3anonHenus UM kg,
cooTBeTCTByOIIEro Onoka reHeparopa MM ycranaBmmBaeTcsi paBHBIM 0O€30MMaCHOMY 3HAYCHHIO
ksqre k030G uunenta sanonnenus IIMM cOOTBETCTBYIOIIETO AUCKPETHOTO BHIXO/IA.

14.13.8 Tlpu wu3MEHEHHWH COCTOSIHUS HArpy3Kd TPaH3UCTOPHOTO JAHCKPETHOTO BBIXOZA
«HOpPMa» Ha COCTOSIHHE «KOPOTKOE 3aMBbIKaHHE» BBIMOIHICTCS NpsMas YCTAaHOBKA COCTOSHUSA

COOTBCTCTBYIOIICTO AUCKPETHOI'O BBIXOJAA «PA3SOMKHYT».
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1.4.14 JlaTyMK BCKPBITHS KOpIyca

14.14.1 KuHomka gaTdyMKa BCKPBITHUS KOpIyca MpHOOpa CIYKUT JJIs ONPEICTICHHUS COCTOSHUS
Kopryca mpubopa, ompenaeneHus pexuma paboTel mpubopa mpu 3amycke mnpubopa M BBOAA
YIPAaBISAIOIUX KOMaH] (3aIIpOCOB).

14.14.2 CrpykTypHas cxema JaT4uKa BCKPBITUS KOpIyca n3o0paxeHa Ha pucynke 1.9.

> YIpaBIisOLIME KOMaHIbl

I |
I |
I Berpoennoe I10 !
I |
' oo — e —————— |
: > Romrports A Cuéramk | :
T > COCTOSIHHS | A |
' i BCKPBITHI | |
— | kopnyca | | ‘=== I i :
|
I |
| e m— :
| - I JlanHbre i
[ bl
! | . | 1
I i Ilpuém | L I Modbus :
: | KOMaH: | ]
| |
i | | —> VnpasieHue 3ByKOU3IydYaTesieM !
|
Lo I |
| : | |
I |

Pucynox 1.9 — Cmpyxmypuas cxema oamyuxa 8CKpbimus KOpnyca

1.4.14.3 Bcrpoennoe IO mpubopa oOpabaThiBacT CHTHajd OT KHOMKH JaT4YMKa BCKPBITHS
KopItyca mpubopa ¢ moMouibio 0J0Ka KOHTPOJISI COCTOSIHUA KopItyca M OJIoKa MpuéMa yrpaBIIsIOLIX
KOMaHJI.

14.14.4 bnox mpuéma KOMaH]l PacHoO3HAET YIPABIIONIAE IOCICIOBATEILHOCTH Ha)KaTU
KHOTIKM JITaTUYMKa BCKPBITHS KOpITyca, OMpPENesieT COOTBETCTBYIOIIME 3TUM IOCIIEJOBATEIbHOCTM
YIpaBIAIONIME KOMaHAbBl U nepeaaéT ux Ha oOpaboTky M ucnosnHeHue. [IpuHuunsl paboTel O10Ka

npuéma KoMan onucansl B [Ipunoxenuu K.

14.145 bnok npuéma KOMaH]T MO//ICPKUBACT CJIeIyIOIIe YIPABJISIFOIITHE
MOCIIEI0BATEIHLHOCTH HAXKATUN KHOIIKU JATYNUKA BCKPBITHS

— TIOCIIEIOBATEIBHOCTh CUMBOJIOB «Sg, Si, Sa, Si, Sa, Siy, Sa, Li, La» cooTBeTCTBYET 3ampocy Ha
repe3aryck npuoopa;

— TOCIeNoBaTeNbHOCTh CUMBONOB «Lga, Si, La, Si, L, Si, Sa» cooTBercTByer 3ampocy Ha
BOCCTAHOBJICHHE 3HAUEHUI CETEBBIX HACTPOEK 110 YMOIYAHUIO.

14146 bBnok KOHTPOJS COCTOSIHHSI KOpIyca aHAIW3UPYET CUTHAI OT KHOIKH JaTdydKa
BCKPBITHSI, OTIPEIENISIET HAa €T0 OCHOBE COCTOSIHUE KOpITyca mpudopa:

— «KOPILYC 3aKpBIT»,

— «KOPILYC OTKPBIT» —

1 popMHpYeT CUTHAJ pasperieHus padboThl 3Bykousnydarens («BEr», buzzer enable (tamper)).
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1.4.14.7 Tllpm 3amycke mnpuOoOpa yCTaHABJIMBAETCS COCTOSHUE KOpIyca MpuOopa «KOPILyC
OTKPBITY.

1.4.14.8 CocrosiHue Kopryca npuOopa «KOPIYC OTKPBITY» H3MEHSETCS Ha «KOPIYC 3aKpPBIT»
TOJIBKO B TOM Clly4yae, €CJIHM KHOIKa JaT4hKa BCKpbITHA Haxara B TeueHue 10— 12 c. CocrosiHue
Kopiyca mpulOopa «KOPIYyC 3aKpbIT» H3MEHSAETCS Ha «KOPIYC OTKPBIT» MpH JIIOOOM H3MEHEHHU
COCTOSIHUSI KHOTIKH JJATYMKA BCKPBITHAL.

1.4.14.9 CocrosiHuIO KOpIlyca mpuOopa «KOPIYC 3aKpBIT» COOTBETCTBYET 3HAUYEHUE CHUTHAla
«BEt», paBHoe 0. CocrosiHUIO KOpITyca IpHOOpa «KOPITYC OTKPBIT» — 3HA4YeHHs curHaia «BEt»,
paBHoe 1. M3menenue 3HaueHust curHana «BEt» ¢ 0 Ha 1 cOOTBETCTBYET OJHOKPAaTHOMY 3aIlyCKY
3BYKOBOI'O CUTHAJIA «KOPILYC OTKPBITY.

1.4.14.10 Bcrpoennoe I1O npubopa peanuzyer 16-pa3psiaHblii CUETIYMK KOJIMUYECTBA BCKPBITHI
KopItyca mpubopa, 3Ha4eHHue KOTOPOro yBEIMYMBAETCS Ha | KaKablil pa3, KOrJa COCTOSIHME KopIyca
npubopa «KOpPIyC 3aKphIT» H3MEHSETCS Ha «KOpryc OTKphITY». llpu 3amycke mpubopa 3HaYeHUs
cuérunka paBHo 0. Ilpm mepenmonmHeHuMM CcYETYMKA 3HAYCHHE CYETYMKA cOpachIBaeTCs
(ycranaBnuBaercsi paBHbIM (), M CUETUMK MPOJODKACT MOACYET KOJUYECTBA BCKPHITHH KOpITyca
npubopa.

1.4.14.11 Jloctyn k mHGOpMAIIMU O TEKYIIEM COCTOSHHHM KOpIyca MpuOopa M K 3HAYCHHIO
Cu€TYMKa KOJUYECTBA BCKPBITUH KOpITyca MpUOOpa OCYIIECTBISETCS C IOMOIIBIO TaHHBIX MPOTOKOJIA

Modbus, nepeuuncnennsix B Tadauie 1.27.

Tabnuya 1.27 — /lannvie npomoxona Modbus. Cocmosnue kopnyca npubopa

Tun gaHHBIX Anpec 3HaueHHne

Discrete Input 36880 Tekymiee cocrosiHue Kopiyca nmpudopa:
0 — «xoprmyc 3aKpbITY,
1 — «kopITyC OTKPBIT»

Input Register 36880 16-pazpsgHOE 11e510€ Ynciio 6e3 3Haka, paBHOE 3HAYCHUIO
CU€TYHMKA KOJIMYECTBA BCKPBITUI KOpITyca mpudopa

1.4.15 CseroBasi 4 3ByKOBasi HHAMKAIUS
1.4.15.1 Bcrpoennoe [10 mpubopa ynpapisieT COCTOSHUEM YCTPOWCTB MHAMKALNY (peKUMaMHU
paboThI W/MIU LIBETOM CBETOIUOJOB, THIIOM, MEPUOAUYHOCTHIO, TOHAJHLHOCTHIO 3BYKOBBIX CHTHAJIOB)

HA OCHOBE CUTHAJIOB yNPAaBJICHUS, IOCTYMAIOUIUX OT IPYrUX MPOrPAMMHBIX OJIOKOB.
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1.4.15.2 OpsouserHenii  (3enénbiit) cBerogmon, «PABOTA»  sBisieTcss HMHIUKATOPOM
(G yHKIMOHUpPOBaHUS prbopa 1 oOMeHa TaHHBIMU TI0 uHTepdercy RS-485 u ympaBnsercs curHaiom,
nocTynaroumm ot 010ka cepsepa Modbus untepdeiica RS-485.

IIpu 3amycke mnpubopa BcTpoeHHoe I[1O Bkmowaer cerogmon «PABOTA», koropwlii B
nanbHEHIIeM paboTaeT B OJTHOM U3 JIBYX PEKUMOB: IMMOCTOSTHHO BKJIFOUEH MJIM MUTAET ¢ yacToTou 5 ['1I.
Muranue CBETOAMO/A O3HAYaeT BBIMOJIHEHHE Mpolecca 00pabOTKM MOCTYMHBILETO 3arpoca W/Win
OTHpaBKU OTBETa MPH 0OMEHE JaHHBIMU 110 poTokoay Modbus.

1.4.15.3 JIByxuBeTHbIE (3€TEHBIN/KPACHBII) CBETOMUOABI «1» — «4» SBIAIOTCS WHIWKATOPAMU
TEKYIIEeTo0 COCTOSTHUS TUCKPETHBIX BXOA0B «DIN1» — «DIN4» u BeixogoB «DOUT1» — «DOUT4» u
VIPABISIOTCS COOTBETCTBYIOIIMMHU CUTHAJIAMH.

3enéHplii IBET JBYXLBETHOTO CBETOAMOJA OTPAXAae€T COCTOSIHME COOTBETCTBYIOILIETO
JUCKPETHOTO BXOJa, KPACHBINA I[BET JBYXIIBETHOTO CBETOJMO/A — COCTOSIHHUE JAMCKPETHOTO BBIXOJA.
CoOTBETCTBHE COCTOSHUI MBYXIIBETHOTO cBeToguona «N» (n =1, ..., 4) COCTOSHUSIM IUCKPETHOTO

Bxoaa «DINNn» u quckpernoro Beixoma «DOUTNy npuBeneno B Tadsmie 1.28.

Tabauya 1.28 — Hnouxayusi mexkyue2o cocCmostusi OUCKPEmMHbIX 6X0008 U 8bIX0008

Cocrosinmne (1BeT) CocTosiHMEe TUCKPETHOI0 BX0J1a CocTosiHMEe TUCKPETHOIO
cBeToAnoAa «N» «DINNn» BbIxoga «DOUTn»
BBIKJIIOYCH «Pa3OMKHYT» «PA3OMKHYT»
M 3enEHbBIN «3aMKHYT» «Pa3OMKHYT»
B KpacHBIN «Pa30OMKHYT «3aMKHYT»
OpaHKEBBIN/ KENTHIN «3aMKHYT» «3aMKHYT»

Ipumeyanue — Opandicegolil/oHcEnmplil ysem, s611emcs pe3yibmamom 00HO8PEMeHHO20

BKIIFOUCHUS 3€1EH020 U KpAacHO2cO Yye6emoe.

1.4.15.4 3BykousiyuaTenb npudopa sIBISETCS WHAMKATOPOM PEXHUMOB pabOTHl Mpubopa mpu
MOBBIIIEHHOM U MOHMXEHHOM HAIPSDKEHUSX MUTAHUSA, a TAKKe COOBITUH 3amycka mpubopa, BCKPhITHS
KOpITyca ¥ BOCCTAaHOBJICHUS 3HAUEHHUH CETEBBIX HACTPOEK 10 YMOTYAHHIO.

1.4.15.5 Omnwucanue NOAAEPKUBAEMBIX HPUOOPOM 3BYKOBBIX CHUTHAJIOB U HMX COOTBETCTBHE

pexuMaM paboThl mpubdopa U/ MM COOBITUSM MpUBEICHO B Tabmwmie 1.29.
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Tabauya 1.29 — 38ykosvie cucnavl

Curnanu Tun curnana Onucanue YcaoBus
«llormxkennoe |llepuommaeckuit | CUTHA MIPOIOJDKATEITHFHOCTHIO Curnan ympasierus «BEy» ot
HaTpsHKCHUE 0,3 ¢ moBTOpsieTcs kaxapie 0,6 ¢ 0JI0Ka KOHTPOJIS HATIPSIKCHIS
MTATAHUDY nuTaHus paBeH 1 (pexuM pabOThI

npudopa Npu MOHWKEHHOM
HANPSHKSHUY ITATAHMS)
«lloppimennoe | Ilepmogumueckuii | UeTsipe curHama Curnan ympasieaus «BEg» ot
HaIpsHKCHUE MIPOIOJDKUATETHHOCTRIO 0,15 ¢ 1 0JI0Ka KOHTPOJIS HATIPSIKCHIS
TTUTAHUSD» uHTEepBagoM Mexay Humu 0,15 ¢ nuTaHus paseH | (pexxum paboThl
MOBTOPSIOTCS Kaxabie 30 ¢ npruboOpa NpH MOBBIIEHHOM
HANPSHKEHUY TATAHUS )
«Kopmyc OnHOKpaTHBIN Curnan npoaoKUTENTEHOCTBIO Uzmenenune curnana «BEm» ot
OTKPBIT» 0,96 c 0J10Ka KOHTPOJISI COCTOSIHUS
kopiryca ¢ 0 Ha 1 (M3MeHeHue
COCTOSTHHSI KOPITYCa «3aKpbIT» Ha
«OTKPBIT»)
«l'otoBHOCTE» | OmHOKpATHBIN JlBa curHana pa3Hoi TOHaJBHOCTH | 3armyck npudopa, uiu
poAoKUTENbHOCTHIO 0,12 ¢ BEITIONHEHHE KOMAHTHL
CHIGAYIOT ZIpYT 3a IpyroM 1 BOCCTAHOBJICHHS 3HAYEHU CETEBBIX
MTOBTOPSIOTCS 5 pa3 (oOrmmas HACTPOEK 110 YMOJTUAHHIO
MIPOIOJDKATEIHHOCTH 1,2 ¢)
1.4.15.6 Ilpwu 3amycke npubopa nogaércsi OJHOKPATHBIM 3BYKOBOW CHUTHAJI «TOTOBHOCTbY.
1.4.15.7 Hauano moma4yu 3ByKOBBIX CUTHAJIOB MOXKET OBITh 33/IEpKAaHO OTHOCHUTEIHLHO MOMEHTA

BBITNIOJIHEHUS] COOTBETCTBYIOLIETO YCIOBHSI Ha BpeMs, He IIpeBblatoniee 1,2 c.

1.4.15.8 TIponomKHUTENbHOCT MMOJAYM MEPUOJUYECKHUX 3BYKOBBIX CHUTHAIOB KpatHa 1,2 c.
MuHuManbHas MPOJODKUTENBHOCTD 110/1a4M MEPHUOJMUECKUX 3BYKOBBIX CHTHANIOB cocTaBisieT 1,2 c.
Ecnn nponosKuUTENbHOCTh BBINOIHEHHS YCIOBHS NOJAa4M INEPUOAMYECKOTO 3BYKOBOI'O CHUTHAJIa HE
npesBbliaeT 1,2 ¢, TO MPOAOKUTEIBHOCTh IOJa4d COOTBETCTBYIOLIETO 3BYKOBOI'O CHUTHala
coctaseT 1,2 umm 2,4 c.

1.4.15.9 Bo03MOXHBI CHUTyallud, TP KOTOPHIX OJHOBPEMEHHO BBIMOIHSIOTCS YCIOBHUS MOJaul
NEPUOANYECKOIO M OJHOKPATHOIO 3BYKOBBIX CHUTHaJIOB. [IpHopuTeT momadu OJHOKPATHOIO CUTHala
BBILIIE MPUOPUTETA MOJAYM IMEPUOAMUYECKOro CHUrHaja. B 3ToM ciydae mogaya NepHOAMYECKOTO

3BYKOBOI'O CHUTHAQJIA NPUOCTAHABIMBACTCS, NOAAETCA OJHOKPATHBIM 3BYKOBOW CHUTHAJ, M 3aTeM

BO300HOBIISICTCS nogava nepuoJuICCKOro 3ByKOBOT'O CUTrHaJ1a.
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1416 Texkyulee Bpems U AaTa

14.16.1 Bcrpoennoe I1O0 mpubopa peanmu3yer NporpaMMHBIE Yachl peajbHOTO BPEMEHH,
BEIYyIIUE OTCYET TEKYIINX AAThl M BpEMEHHU.

1.4.16.2 Tekymue 3HaYeHHs JaThl W BPEMEHHM TEPHOAMYECKH  COXPAHSIOTCS B
SHEPrOHE3aBUCUMYIO MaMsTh NHpubopa. OOHOBJIEHHE 3HAUCHUU NaThl U BPEMEHHU, XPAHSIIMXCS B
SHEPTrOHE3aBUCUMOM mamsTu, npoucxoaut pa3 B cyTku B 00:00:00, nanee B TeueHHUE CYTOK 3HAYCHUS
BpeMeHH 00HOBIIstOTCS Kaxabie 4096 ¢ (mpumepHo 1 1 8§ muH).

14.16.3 TIlpuGop He wWMeeT BHYTPCHHHX HMCTOYHUKOB OdJIEKTpodHepruu (Oarapei,
aKKYMYJIATOPOB | T.I1.), IO3TOMY IPHU BBIKJIIFOUEHUH W/WIIM TIepe3arycKke mprudopa TeKyIre 3HaueHUs
JaThl ¥ BpEMEHU COPachIBAIOTCS.

14.16.4 Tlpu 3amycke mnpuOopa TEKyIIMe 3HAYCHHUS JaThl M BPEMEHH YCTaHABIMBAIOTCS
PaBHBIMH COOTBETCTBYIOIIUM 3HAYCHHSIM, XPAHSAIIUMCS B JHEPrOHE3aBUCUMON MaMsTu ipudopa. Eciu
3HAUEHUS JaThl W/WIIM BPEMEHU, XpaHSIINEeCs B SHEPrOHE3aBUCUMON MaMsATH MpHOOpa MOBPEXKICHBI
WM HEKOPPEKTHBI (HAampHUMep, M3-3a OTKJIIOYEHMs MHUTAHUS NMpUOOpa B MOMEHT 3alHCH JAaHHBIX B
SHEPrOHE3aBUCUMYI0 TaMsATh MpHOOpa), TO COOTBETCTBYIONIME 3HAUCHUs (HaTa W/WIH BPeMs)
YCTaHABIIMBAIOTCS PAaBHBIMH 3HAUYEHUSIM MO0 YMOTYAHHUIO.

14.16.5 Jluama3oH OTCYHTHIBAEMBIX NPUOOPOM JaThl M BPEMEHU COCTaBisieT 64 Toja:
ot 00:00:00 01 ssaBaps 2017 r no 23:59:59 31 nexabps 2080 r.

1.4.16.6 Jloctynm K 3HaYeHHSIM TEKYIIUX JaTbl U BPEMEHHU OCYIIECTBISIETCS C TOMOIIBIO

naHHBIX potokoia Modbus, mepeuncnennsix B Tabdmume 1.30.

Tabauya 1.30 — [annvie npomoxona Modbus. [Jama u epems

THun naHHbIX Anpec 3HauyeHue
Holding Register 32768 3navyenue Tekymien aarel (roa B popmare ['TTT)
Holding Register 32769 3HayeHME TEKyIIeH AaThl (MecsIT)
Holding Register 32770 3HayeHHE TEKyIIeH AaThl (JIeHb)
Holding Register 32771 3HayeHHe TeKYIIero BPeMEHH (4achl)
Holding Register 32772 3HaYeHHE TEKYIIEro BpeMeH! (MUHYTBI)
Holding Register 32773 3HaYeHHE TEKYIIEro BpeMEHH (CEKYH/IbI)
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1417 JlomosHHMTEIbHbIE BO3MOXKHOCTH

1.4.17.1 Bcrpoennoe 10 mpubopa peanusyer ciaeayromnue T0NOJIHUTEIbHbIE (YHKIIUN:

— BBINOJIHEHHE KOMaH/ (3allpocoB),

— TmpenocraBieHne HHGopMaIuu o npubdope.

1.4.17.2 Bcrpoennoe [10 mpubopa moanep>kuBaeT BBIOJIHEHHUE CIEAYIOIINX 3aIPOCOB:

— 3ampoc Ha mepe3amyck npudopa (MOKET OBITh MOIYYEH C MOMOIIBIO BBOJA YIPABIISIIOIICH

nOoCJIICAOBATCIBbHOCTHU Ha)XaTUH KHOIIKK AaTyruKa BCKPBITUA WA C MMOMOIIBIO obMeHa JaHHBIMHU II0

unrepdeiicy RS-485);

— 3alpoC Ha BOCCTAHOBJICHUC 3HAYEHUH CETEBBLIX HAaCTPOCK 110 YMOJYAaHUIO (MO)KCT OBITE

IMOJIY4YCH TOJIbKO C IMOMOIIBIO BBOJA ynpaBHHIOIHGﬁ IIOCJICA0OBATCIbHOCTH Ha)XKaTUH KHOIIKKU JaTdyuKa

BCKPBITHS HJIH C TIOMOIIBI0 OOMEHa JaHHBIMU 110 HHTEpdeiicy RS-485).

1.4.17.3 Tlepenaua xomana (3amnpocoB) no uHTepdeiicy RS-485 ocyiiecTBaseTcss ¢ MOMOIIBIO

JTaHHBIX IpoTokoia Modbus, nepeuncinenHpix B Tadmume 1.31.

Tabruya 1.31 — Jlannvie npomoxona Modbus. Pecucmp xomano (3anpocos)

Tun naHHBIX

Anpec

3HaueHue

Holding Register

36864

3HavyeHWE, COOTBETCTBYIOMIEE KOMaHne (Wim e€ dYacTH),

nepeaaBaeMoil BctpoeHHoMy I1IO mpubopa Ha 00paboTKy

X UCIIOJTHCHUC

1.4.17.4 Bcrpoennoe I10 npubopa moaaepxuBaeT MPeAOCTaBICHHUE Cleayromeld nHhopMaIuu

o mpubdope:

— Tun npudopa,

uaeHTuduKaTop mpuodopa,

BEpCHs alapaTHOW YacTu mpuoopa,

— Bepcus BctpoerHoro 10 mpubopa.

1.4.17.5 Wnentudukaropom mpudopa sBiseTcs 6-0aliTOBOE I1€J0€ YHCIO, CXO0Xee I10

Ha3Ha4YeHHIO U crioco0y 3anucu ¢ MAC-aapecoM (B KaHOHUYECKOM Gopmare).

1.4.17.6 [octyn x uHGOpMALUU O MPUOOPE OCYIIECTBIIACTCS C MOMOLIBIO JaHHBIX MPOTOKOJIA

Modbus, nepeuncnennsix B Tabauie 1.32.
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Tabauya 1.32 — Jannvie npomoxona Modbus. Hugopmayus o npubope

Tun gaHHbIX Anpec 3HaueHHne

Input Register 36864 3HavYeHNE, COOTBETCTBYIOIIEE TUITY pubopa:
62 — momynb BBoa-BeiBoa «M2000-4J1A»

Input Register 36865 3HaueHue, COOTBETCTBYIOIIEE BEPCUU alllapaTHOW YacTH
npudopa

Input Register 36866 3HaueHue, CTapIiuii U MIIAIIIANA OaiiThl KOTOPOTO
COOTBETCTBYIOT IIITOMY U 4EeTBEPTOMY (CTapiinm) OaiTam
uaeHTuduKaTopa mpuoopa

Input Register 36867 3HavyeHue, CTaplIni 1 MU 0aiiThl KOTOPOTO
COOTBETCTBYIOT TPEThEMY M BTOpOMY OaliTam
uaeHTupuKaTopa npudopa

Input Register 36868 3HaueHue, CTapIiuii U MIAIIIAN OaiThl KOTOPOTO
COOTBETCTBYIOT IIEPBOMY U HYJIEBOMY (MIIaIIINM) OaiiTam
uaeHTuduKaTopa npudopa

Input Register 36869 3HaveHHEe, COOTBETCTBYIOIIEE Bepcruu BcTpoeHHoro [10

npubopa

1.5 MapkupoBka npubéopa

1.5.1 MapkupoBka mpubOoOpa COOTBETCTBYET KOMIUIEKTY KOHCTPYKTOPCKOW TOKYMEHTallUH M

I'OCT 26828-86.

15.1.1 Ha nevarHyto miaty npubopa HAaHECCHBI:

— HoMmep Bepcuu BctpoeHHoro 10 mpubopa,

— uaeHtudukaTop npudopa,

— HaMMCEHOBAaHHA KIEMM BXOIOB IIMTaHMHA,

AUCKPETHBIX BBIXOJ0B 1 aHAJIOTOBBIX BXOJ0B.

1.5.1.2 Ha Tabnuuke, MPUKPETNIEHHOW K OCHOBAHHIO KOpITyca mprOopa, yKa3aHbI:

- TOBapHBIﬁ 3HAaK, HAUMCHOBAHNEC U KOHTAKTHBLIC JaHHBIC IMTPCATIPUATUA-U3TOTOBUTECIIA,

— HaMMEHOBaHUE U JIeHUMaNbHbIN HOMEp npubdopa,

— 3HaKHu COOTBCTCTBHA,

— CTpaHa-u3roToBUTCIIb,

— 3aBOJICKOM HOMep mpubopa, KBapTaj U roJl BHIITYCKA.
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1.5.1.3 Ha nuueBoii cropoHe Kopryca Ipudopa y HHIUKATOPOB HAHECEHBI COOTBETCTBYIOIINE
Ha/I[IMCH, YKa3bIBAIOLINE X Ha3HAUYEHHUE.

1.5.2 MapkupoBKa MoTpeOUTENHCKOM Tapbl COACPIKUT:

— TOBapHBIN 3HAK, HAUMEHOBAHUE U KOHTAKTHBIEC JAHHBIC TPEANPUATHI-U3TOTOBUTEIIA,

HaMMEHOBAaHME U ACLIMMAaJIbHBIN HOMep pudopa,

— 3HaKu COOTBECTCTBUA,

manunysiuonnbie 3Haku N 1, N 3 B coorBercTBuu ¢ 'OCT 14192-96.
1.5.3 MapkupoBka TpancroptHoi Tapsl  cooTBercTByeTr ['OCT 14192-96 wu  wumeer
manunynsiuonneie 3Haku N1, N3, N 11, ocHOBHBIE, OOMONHHUTENbHBIE W WH(POPMAMOHHBIC

HaJIIIUCH.

1.6 VYmnakoBka
1.6.1 Ynakoska npubopa npousoaurcs B coorsercTBru ¢ 'OCT 23088-80 B moTpeOUTENBCKYIO

Tapy, BBIMOJIHEHHYIO U3 Kopobounoro kaptoHa o 'OCT 7933-809.

2  IJkcmiayaTalMOHHbIE OTPAHUYEHUSA
2.1 Hanpspxenue nutanus npudopa 10kHO ObITh He Oonee 32,0 B.
2.2 KonmnyectBO M3MEHEHMH KOH(MUTYpAallMOHHBIX MapaMeTpoB NpuOOpa, MPOU3BOAMMABIX

B TEUCHHUE BCEr0 CPOKA IKCILTyaTaIluu mpruodopa, He 10JKHO ObITh 6osiee 20000.

3 HoaroroBka npudopa K MCHOJIb30BAHUIO

3.1 IlpeaBapurteibHasi HACTPOIiKa KOH(pUrypauumn npudopa

3.1.1 Ilepen MoHTa)kOM TIpHUOOpPa W €ro HWHTErpalMiel B CHUCTEMY, B COCTaBe KOTOpPOM
IperoiaraeTesl dKCIUTyaTalus Mpudopa, PEeKOMEHIYETCsS BBIIOJHUTh HACTPOWKY KOH(UTrypauuu
npubopa, BKJIIOYAIOUIYI0 3aJaHWe HEOOXOIMMBIX 3HAUYEHUH CIEeayIoIMX KOH(PUTYpaLMOHHBIX
napameTpoB Mpuoopa:

— HacTpoek oOMeHa JaHHbIMH 1o uHTepdeiicy RS-485 (ckopocTn oOMeHa JaHHBIMH, peKUMa
oOMeHa JaHHBIMH W (opMaTa CHMBOJA JaHHBIX), 3HAYCHHS KOTOPBIX TOJDKHBI COOTBETCTBOBATH
napamMeTpaMm oOMeHa JaHHBIMU B ceTu RS-485, k KoTOpoii OyAeT MoaKIIt0UeH Mpuoop;

— ajpeca mpubopa, 3HaAUEHHUE KOTOPOTO JOJDKHO OBITh YHUKaIbHBIM Jisi ceTn RS-485, k
KOTOpO OyJeT MOAKII0YEeH MPUOOD;

— HACTPOEK, ONPEACIISIONINX padOTy aHAIOTOBBIX BXOJIOB (€CITM HEOOXOIUMO);

— HaCTPOEK, OTPEACISAIOMUX paboThl TUCKPETHBIX BXOIOB (€CIU HEOOXOIUMO);
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— HaCTPOEK, ONpEACISIOMUX HavyaJbHOE COCTOSHHE M paboTy IUCKPETHBIX BBIXOAOB (€Ciu
HEO0OXOIUMO).

3.1.2 JInst HacTpoiiKK KOHUTypauu npudopa He0oOXOAMMO BBHITIOIHHUTE CIICAYIONINE ASHCTBUS:

3.1.2.1 Tlomxmounts K untepgeiicy RS-485 mpubopa ycTpoilcTBO WM cHCTEMY YCTPOWCTB
(mamee — KOHQUTYpPHUPYIOIIEE YCTPOWCTBO), MO3BOJISIONIME OCYIIECTBISATH OOMEH JaHHBIMH 10
unrepdeiicy RS-485 B coorBercTBum ¢ TpeboBanusmu crerupukammu «MODBUS over Serial Line
Specification and Implementation Guide V1.02» ans pexuma RTU.

Kondurypupyromum ycTpoicTBOM MOXKET ObITh, HAPUMEP, KaK MEPCOHATBHBIA KOMIBIOTED C
npeoOpaszoBarenieM uHTepdeiicos USB/RS-485 u 3amymieHHol Ha HEM MOIXOMSIICH MPOTPaMMOi,
yhnpasisgoomeii oOMeHoM JaHHbBIMM 10 uHTepdeiicy RS-485, Tak u cnenuamM3MpoOBaHHbIC
KOHTPOJUIEPHI WJIM TIAHEJIM OTepaTopa, MOJIEPKUBAIONMe 0OMEH MaHHBIMU 1Mo uHTepdeiicy RS-485
no nporokory Modbus u ucnoiHsoIME poib BEAYIIETO YCTPOICTRA.

Jlnst HacTpoiiku KoH(Urypauuu mnpuOopa pEKOMEHAYETCs HCIOIb30BaTh IEPCOHAIbHBIN
KOMITBIOTEp C OJHUM H3 mpeoOpazoBateneir uHTepdericoB «C2000-USB» wmmm «USB-RS485»
npoussojcTea 3AO HBII «boaua» n nporpammoit «MProg» (mporpamMmmy «MProg» mMoxHo ckaudats ¢
caiita http://bolid.ru).

3.1.2.2 Hacrtpouts mapamerpbl 0OMeHa qaHHbIMU TI0 nHTepdeiicy RS-485 kondurypupyromiero
YCTPOICTBA CIEAYIONUM 00Pa3oM:

— cKopocTb oOMeHa nanHbMH: 9600 60x/c,

— KOJIMYECTBO OUT NAHHBIX: 8,

— cnoco0 KOHTPOJs Y€THOCTH:  0e3 KOHTPOJIs,

— KOJIMYECTBO CTOMOBBIX OuT: 1.

3.1.2.3 TloakmounTh MPUOOP K NCTOYHHUKY MUTAHUS, BKIIIOUUTH MUTAHUE MPUOOpA.

PekoMeHayeTcs HCIOJIB30BaHME MCTOYHMKOB mnMTaHus cepun «MMUII-12» mnpowusBoxacTBa
3A0 HBII «bomungy.

3.1.2.4 C nomompio KOH(MGUTYPUPYIOIIETO YCTPOMCTBA OTIPABUTHh MPUOOPY MO HHTEpdeicy
RS-485 mocnenoBaTenbHOCTh KaApOB JaHHBIX, COJCpXKAIIMX 3ampockl mnporokona Modbus ¢
COOTBETCTBYIOIIMMH KoOJaMH (YHKIHMA M HEOOXOIMMBIMH JaHHBIMHM (apecaMM M 3HAYCHUSMHU
JaHHBIX mpoTokoisa Modbus) mist 3ammcu  TpeOyeMbIX 3HAYeHH HacTpoek mpubopa. Jlis
(dbopMHpOBaHUA KaJpOB TAaHHBIX JOJDKEH MCIIONB30BaThCsS ajipec mpubopa, paBHbIi 16.

[Tocne oTmpaBku mpuOOpy Kaxkaoro 3ampoca nporokona Modbus HeoOxomumo noxnmarbest OT

npubopa COOTBETCTBYIOIIEro oTBera mpoTokosa Modbus mepen oTmpaBkoi O4YepeIHOro 3ampoca.
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Pexkomennyercss 1o JaHHBIM, IEpeJaHHBIM HPUOOPOM, KOHTPOJIMPOBATH PE3YJIbTaT BBIIOJHEHHUS
COOTBETCTBYIOLIETO 3aMpoca.

Tumer 1 anpeca naHHbIX nporokora Modbus, KoTopble HCIIONIB3YIOTCS I N3MEHEHUS 3HAYCHU I
HAcTpOeK Mpudopa, MPUBEICHBI B OMMCAHUU COOTBETCTBYIOIIMX YCTPOMCTB U (yHKUMN TpubOpa u B
[Tpunoxenuu I', comepxaniemM Takke HHOOPMAIIUIO O COOTBETCTBYIOIIMX KOJaX (DYHKIMI 3ampocoB
nporokoxa Modbus 1 3HaueHHSX HaCTPOeK MPHOOPa MO YMOTYAHHIO.

[Ipumeps! mocnenoBaTenbHOCTEH OaliT JaHHBIX, TepeaaBaeMblx Mo uHTepdeiicy RS-485 wu
COOTBETCTBYIOIIMX KaJpy NaHHBIX, IepeiaBaeMoMy IMpuOOpy, c¢ 3ampocoM mpoTokoia Modbus,
YCTaHABJIMBAIOLINM 3HAauYe€HUE ajpeca Npubopa, paBHBIM 163, W Kaapy JNaHHBIX, MOIY4aeMOMY OT
npudopa, C COOTBETCTBYIOUIMM OTBETOM mpoTokoisa Modbus, mnoATBep)KAalomuM yCHenHoe
U3MEHEHME 3Ha4eHUs ajpeca npuodopa, npuBeAeHsl Ha pucyHke 3.1. YkazaHHBIN NOPSAIOK CIIEOBAHUS
0alT NMaHHBIX ClIEBAa HANpPaBO COOTBETCTBYET MOPSAKY Iepenaud OaliT AaHHBIX MO uHTepdeiicy

RS-485. 3nauenust 6aiiT JAHHBIX YKa3aHbI B MIECTHAIATEPUYHON CUCTEME CUUCICHHS.

a)

1006 | 70 | 04 |00 [ A3 | 91 | F3 |
'pAlc| A | D | CrC |

0)

10|06 | 70 | 04 |00 [ A3 | 91 | F3 |
'pAlc| A | D | CrC |

DA - aapec mpubopa: 16

C — kox ¢yukiuu: 6 (3amuck oxHoro 3Hadenus Tumna Holding Register)
A - anpec nannoro Modbus: 28676
D — 3Hadenue nanHoro Modbus: 163

CRC - 3HaueHue KOHTPOJIHOW CYMMBI

Pucynox 3.1 — Ilpumep oannwix, nepedagaemvix no unmepeticy RS-485: a) npubopy (3anpoc) u 6) om

npubopa (omeem) — npu ycmanoske aopeca npubopa

3.1.2.5 BriximounTs nuTaHue MNpuOOpa, OTKIIOYUTH NPUOOP OT HCTOYHWUKA THUTAHUS U

KOH(UTYPHUPYIOIIETO YCTPOICTBA.
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3.2 MoHnrax npudopa

3.2.1 MoHTax mnpubopa, MOAKIIOYCHHE K MPUOOPY HMCTOYHWKA TMUTaHMs, MUHBI RS-485,
IUCKPETHBIX W AaHAIOTOBBIX JaTyukoB, VM W JApyrux YCTPOWCTB JOJKHBI BBIIOJIHATHCA B
COOTBETCTBUM C  HHCTPYKLMEH 110 MOHTaxy MoAyias  BBoaa-BbiBoja  «M2000-41A»
AILJIP.421459.001 M, kotopast pa3merieHa Ha caiite bolid.ru B paszaene «[Ipoaykuus» Ha CTpaHHIIe

MoayJst BBoja-BbiBoaa «M2000-41A».

4  Hcnoan3oBaHue npudopa

4.1 MHMcnogb3oBaHue OCHOBHBIX (pyHKIHII MPUOOPa, HACTPOEHHOI0 MO0 YMOJTYAHHIO

4.1.1 OcHoBHbIE (YHKIMU MPUOOpa, HACTPOMKH KOTOPOTO MMEIOT 3HAUYEHUS 10 YMOJYAaHHUIO,
MOTYT OBITh UCIIOJI30BaHbI 0e3 orpaHndeHuil. Takue onepamnuu Kak:

— YTEHHUE 3HAUYEHUS HANPSDKEHUS Ha aHAJIOTOBOM BXO/IE,

— YTEHHUE COCTOSHUS TUCKPETHOTO BXO/a,

— YCTaHOBKa COCTOSIHHSI TUCKPETHOTO BBIXO/A —

He TpeOyeT crenuaibHON HACTPOHKH KOH(PUTYpaIuy pruoopa.

4.1.2 B rtabmune 4.1 npuBeieHBl THNHYHBIC MOCIEAOBATEIHLHOCTH OaWT KaJpoB JaHHBIX,
nepenaBaeMbIX Mpuoopy ¢ aapecom 16 (3HaUeHHe aapeca MpuOOpa MO yMOTYAHHUIO) MO HHTEp(eicy
RS-485, ¢ 3anpocamu mporokosia Modbus, cooTBeTCTBYIONMMY MTEPEYNCICHHBIM BBIIIEC OMEPAIIHSIM.
VYka3aHHBIA TOPSIOK CIIEOBaHUS OAaWT JAHHBIX CJIeBa HAMPABO COOTBETCTBYET MOPSIKY Mepenadu
OaiiT naHHbIX 1Mo uHTepdeiicy RS-485. 3naueHus OallT MaHHBIX yKa3aHbl B IIECTHAIIATEPUYHOMN

CUCTEMEC CUUCIICHUSI.

Tabauya 4.1 — Ipumepwvi danuwix, nepedasaemvix npubopy no unmepgheticy RS-485,

coomeemcmeyrwyux munudHsvim sanpocam

Onepanus /laHHbIe, NepenaBaemMble NpUOOPY

YreHue 3HaUCHUS HaIIps’KCHUA Ha aHAJIOTOBOM BXOIC

(uenoe, B MUJIIUBOJIBTAX):

— «AIN1» (byukmus 04, axpec 8198, konmuuectso 1) 10 04 20 06 00 01 D9 4A
— «AIN2» (bynkrius 04, anpec 8326, konuuectBo 1) 10 04 20 86 00 01 D8 A2
— «AIN3» (bynkrus 04, anpec 8454, konuuectBo 1) 10 04 21 06 00 01 D8 B6
— «AIN4» (bynxius 04, axpec 8582, konmuuectBo 1) 10 04 21 86 00 01 D9 5E
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Onepanus /laHHbIe, NepenaBaemMble NpUOOPY

YreHue COCTOSHUS AUCKPCTHOI'O BXOJa:

— «DIN1» (¢ynkmus 02, agpec 0, komudecTBo 1) 10 02 00 00 00 01 BA 8B
— «DIN2» (pynkuus 02, agpec 128, xonmuuectBo 1) 10 02 00 80 00 01 BB 63
— «DIN3» (pynkuus 02, anpec 256, konmuuecTBo 1) 10 02 01 00 00 01 BB 77
— «DIN4» (¢ynkmus 02, anpec 384, komuyecTBo 1) 10 02 01 80 00 01 BA 9F

YcraHoBKa COCTOSIHUS AUCKPCTHOI'O BbIXOAA:

— «DOUT1» (bynakuus 05, anpec 4096) 3aMKHYT 10 05 10 00 FF 00 8B BB
— «DOUT1» (bynakuus 05, anpec 4096) pa3oMKHYT 10 05 10 00 00 00 CA 4B
— «DOUT2» (¢pynkuus 05, agpec 4224) 3aMKHYT 10 05 10 80 FF @0 8A 53
— «DOUT2» (bynakuus 05, anpec 4224) pa3oMKHYT 10 05 10 80 00 00 CB A3
— «DOUT3» (bynakuus 05, anpec 4352) 3aMKHYT 10 05 11 00 FF 00 8A 47
— «DOUT3» (pyukumst 05, agpec 4352) pa3oMKHYT 10 05 11 00 00 00 CB B7
— «DOUT4» (bynakuus 05, anpec 4480) 3aMKHYT 10 05 11 80 FF 00 8B AF
— «DOUT4» (bynakuus 05, anpec 4480) pa3oMKHYT 10 05 11 80 00 00 CA 5F

4.2 MWM3MeHeHMe HACTpoek TMpudopa B MpoLecce IKCIUIyaTAllMH, HCHOJIb30BaHHE
AOMOJTHHUTEJIbHBIX (YHKIHI mpudopa

4.2.1 Yupaienue mnpuOOpOM, HCIOJb30BAHUE OCHOBHBIX M JOMOJHUTEIBHBIX (YHKIIHHA
npubopa, U3MEHEHHE HACTPOEK YCTPOWUCTB M (YHKIMH HpUOOpa BBIMOJIHAETCS B COOTBETCTBUH C
onucaHueM paboTel mpubopa, €ro yCTpOWCTB W (YHKIMHA, MPUBEAEHHBIX B COOTBETCTBYIOLIMX
paszenax u NPHIOKEHUSIX HACTOSIIEr0 PYKOBOCTBA 110 SKCILTyaTallly.

4.2.2 BHeceHne W3MEHEHHMH B KOH(uUrypanuio npubopa (M3MEHEHHE HACTpoeK Npubopa) B
IpoIiecce ero HKCIUTyaTalluy MPOU3BOAUTCS aHAJOTMYHO MIPEIBapUTEIbHON HAaCTpOiiKke KOH(pUTypanun
npubopa.

4.2.3 Ecnu cucrema, B COCTaBe KOTOPOM S3KCITyaTHpPYETCsl MPUOOp, MO3BOJIET BBITOJHUTDH
HEOOXOUMBIC JEUCTBUSA 1O HM3MEHEHUIO KoH(uryparuu mnpubdopa (OTHpaBKy HpuOOpPY 3ampocoB
nporokosla Modbus mms 3amuMcd HEOOXOAWMMBIX 3HAYEHHH HACTPOEK MpuOOopa), TO H3MEHCHHE
KOH(HUTypanuu npudopa MOKeT ObITh BBITIOJIHEHO C TOMOIIBIO CPEJCTB, MIPEIOCTABISIEMbIX CUCTEMOH,
0e3 OTKJIIOUeHHsI TPHOOpa OT CUCTEMBI.
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4.2.4 Tlpu u3MeHeHUM KOH(HTrypauuu mnpudbopa 0Oe3 OTKIIOUEHHUs Mpubopa OT CHCTEMBI, B
COCTaBE KOTOPOW OKCIUTyaTUpYyeTCs MpuOop, HEOOXOAUMO YUYUTHIBATH OCOOCHHOCTH pPabOTHI
ycTpoicTB 1 pyHKIMM npubopa. Hanpumep:

bnok nornyeckux (QpyHKIHMIA AUCKPETHOTO BBIXOJA YAEPKUBAET COOTBETCTBYIOLIHI AUCKPETHBIH
BBIXOJl B COCTOSHUM «Pa3OMKHYT». /[l u3MeHeHMsT HacTpoek OJioka JIOTMYecKuX (yHKIMH
JTMCKPETHOTO BBIX0/]a HEOOXOAUMO OTKIIOUUTH YIPABJICHUE TUCKPETHBIM BBIXOJIOM C TIOMOIIbIO OJI0Ka
noruueckux ¢GyHkuuid. [Ipu OTKIIOYEHWHM YNpaBICHUs AUCKPETHBIM BBIXOJOM C IOMOIIBIO OJ0Ka
JOTMYecKUX (DYHKIMH MOKET ObITh aBTOMAaTHYECKH YCTAHOBJIEHO COCTOSIHUE JAMCKPETHOTO BBIXOAA
«3aMKHYT», e€clii 3HaueHue kodd¢umuenta 3amonHenus MM OGmnoka reneparopa IHHNM
COOTBETCTBYIOILIIETO JUCKPETHOTO BXOJA OTIMYHO OT HyNsA. Eciam Takoe H3MEHEHHE COCTOSHUS
JMCKPETHOTO BBIXO/1a HEXENATEeIbHO W/MIIM MOXKET IPUBECTH K aBAPUIHOM CUTyallud WM BBIXOLY U3
CTpPOSI CUCTEMBI, B KOTOPOH IKCILUTyaTHpyeTcs MpuOop, WM e€ yacTu, TO U3MEHEHUE HAaCTPOEK OJoKa
JIOTHYECKUX (PYHKIMNA AUCKPETHOTO BBIXOAA PEKOMEHIYETCS BBIIIOIHATH B CIEAYIOUIEM MOPSIKE:

— 3aJaTh 3HAYCHMsI HACTPOEK JUCKPETHOIO BBIXOJA, KOTOpbIE oOecredar TpeOyeMblil pexum
paboThl AMCKPETHOTO BBIXOJA HA BpeMs, B TEUEHHE KOTOPOTO IMCKPETHBIM BBIXOJ HE Oyner
YIPABIATHCS COOTBETCTBYIOLIUM OJIOKOM JIOTMUYECKUX (DYHKIIHA;

— OTKJIIOYUTH YNPABJIEHUE TUCKPETHBIM BBIXOJOM C ITOMOIIIBIO OJIOKA JIOTHYECKUX (DYHKIIHIA;

— YCTaHOBUTH TpeOyeMble 3HAUCHHs HACTPOEK OJI0Ka JIOTHYECKUX (PYHKITHIA;

— BKJIIOYHUTH YIPaBIEHUE TUCKPETHBIM BBIXOJOM C MIOMOIIBIO OJI0OKa JIOTHYECKUX (PYHKITHA;

— BEpPHYTb 3HA4YE€HUs HACTPOEK JUCKPETHOIO BBIXOJA, M3MEHEHHBIE IEpell OTKIIOYEHUEM

YIIpaBJICHUS TUCKPETHBIM BBIXOJIOM C TIOMOIIBIO 070K JIOTUYECKUX (PYHKIUH.

4.3 BoccTaHOBJeHUE 3HAYEHHI CeTeBbIX HACTPOEK MO YMOJIYAHUIO

4.3.1 YtoOBl BOCCTAaHOBUTH 3HAUEHHUS CETEBBIX HACTPOECK MpHUOOpa MO0 YMOITUYAHHUIO, HEOOXOAMMO
BBHITIOJTHUTH CJEIYIOIINE ACHCTBUS (TIPUOOP MOMKEH OBITh BKIIOYCH U (DYHKIIMOHUPOBATH B OJTHOM U3
OCHOBHBIX PEKHUMOB PabOTHI):

4.3.1.1 OrtkpeiTh KOpmyc npubopa, yOETUTHCA, YTO KHONKA JaTdyhKa BCKPBITHUS KOpIyca
npubopa HaXOAUTCS B OTH)KaTOM COCTOSIHUH.

4.3.1.2 Tlogoxnats 3 —5 c.

4.3.1.3 C momompl0 KHOIKH JaTdydKa BCKPBITHS Kopiyca mpuOopa BBECTH YIPAaBISIONIYIO
IIOCJIEI0BATEIbHOCTh HAYKaTUN KHOIIKM JaTYMKa BCKPBITHUS KOPIIYyCa, COOTBETCTBYIOLIYIO 3aIIPOCY Ha
BOCCTAHOBJIEHUE 3HAYCHUU CETEBBIX HAaCTPOCK IO YMOJIYaHHIO (CM. OIMMUCAHUC OaTYHMKa BCKPBITHUA

KopItyca mpubopa).
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I[IpumeuyaHue — ympapIsIONMIasl MOCIEIOBATEIILHOCTh HAKATUN HA KHOMKY JaTYMKa BCKPBITHUS
KopItyca nmpubopa, COOTBETCTBYIOIIAsi 3alIPOCY Ha BOCCTAHOBJICHHE 3HAUCHHWH CETEBBIX HACTPOECK II0
YMOJTYaHHUIO:

— HaXaTbh, yJICpKUBaTh B Te4eHUE 1,5 — 2 CeKyHI W OTHYCTUTh KHONKY 3 pasa moapsn (3
JUTMHHBIC HAKATHS Yepe3 KOPOTKHE Tay3bl);

— HaXaTh U OTIYCTUTh KHOIKY (KOPOTKOE HaXKaTUE MOCIIe KOPOTKOM May3bl).

4.3.14 JloxnaTbcsi HW3MEHEHHUS 3HAUEHUN CETEBBIX HACTPOeK. V3MeHeHHe KOHQUTYpaluu
npubopa, a TakKe TEKYIIMX HacTpoek mpuémo-mepenatunka RS-485 u 6moka Modbus Serial Link
OyzeT BBIOJHEHO MPUOOPOM B TeueHHe 3 — 5 ¢ mocie BBOJAA YNPABISIOUIEH MOCIEIOBATEIBHOCTH
Ha)KaTUM KHOIMKM JIaTYMKa BCKPBITHUS KOpIIyca, IOCJIE Yero NpuOOp MOAACT 3BYKOBOW CHUTHAJ
«TOTOBHOCTBY.

4.3.2 Tlocne 3aBepiIeHHs MPOLETypbl BOCCTAHOBJICHUSI 3HAUYEHUI CETEBBIX HACTPOEK Ipudopa

[0 YMOJIYaHUIO OYAYT YCTAaHOBJICHBI CIEIYIOUIHE MTapaMETPHhI:

— CKOpOCTh OOMEHa JaHHBIMH: 9600 6ox/c,

— KOJHMYECTBO OHUT JAHHBIX: 8,

— cmoco0 KOHTPOJIS YETHOCTH: 0e3 KOHTPOJIs,
— KOJIMYECTBO CTOIIOBBIX OUT: 1,

— anpec npubopa: 16,

— PEeXUM MEPENAYn TaHHBIX: RTU,

— OTCJIC’)KMBAHHUE CETCBOI'O TaﬁMaYTaZ BBIKJIFOYUCHO.

4.4 OonoBaenune Bcrpoennoro IO npudopa

4.4.1 TIlpubop nMeeT BO3MOXKHOCTh OOHOBJIEHHUs cBoero BcTpoeHHoro 1O (mpommBku). HoBast
Bepcusi BcTpoeHHOro [0 Moxer pacmmpsATh (QYHKIMOHAJIBHBIE BO3MOXKHOCTH TIpUOOpa WK
YCTpaHATh HEOCTAaTKU TeKyIed Bepcuu. CIUCOK AOCTYHHBIX Bepcuid BcrpoenHoro 1O mpubopa, nx
KJIIOUeBbIe OCOOEHHOCTH M PEKOMEH/yeMble OOHOBIEHHs pa3MelIeHbl B ceTH MHTepHeT Ha caiite
http://bolid.ru B pasmene «IIpoaykuus» Ha BkiIagke «CKayaTh» CTPAHUIBI MOIYJS BBOIA-BHIBOJA
«M2000-4J1A».

4.4.2 O6uoBnenue BcrpoeHHoro 110 npubopa ocymiecTBiseTcs: ¢ MEPCOHAIBHOTO KOMIIBIOTEpa C
3amynieHHON Ha HEM mporpammoii «Orion-Prog», moakmou€éHHOro K mnpubopy mo wuHTepdeicy
RS-485. Tlporpammy «Orion-Prog» mMoxxHo ckaudath ¢ caiira http://bolid.ru. Ccbuika Ha akTyalbHYIO
BepcHio mporpamMmbl «Orion-Prog» nocrymHa Ha TOW jk€ CTpaHUIE, TAC Pa3MEIICHBl JOCTYITHBIC

Bepcuu BetpoeHHoro 110 mpubopa.
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4.4.3 Ins obHoBieHuss BcTpoeHHoro I[1O mpubopa HEOOXOAWMO BBIIOJIHUTH CIEAYIOIINE
JIEUCTBUS:

4.4.3.1 OTkiouuTh NPUOOP OT CUCTEMBI (MICTOYHUKOB MUTAHUS, IUHBI RS-485, MUCKpeTHBIX U
aHAJIOTOBBIX AATYUKOB, IM U Apyrux yCTpONCTB), B COCTaBEe KOTOPOH IKCILUTyaTHPYETCs IPUOOP.

4.43.2 Tlogxmounth Kk wuHTEpheiicy RS-485 mnpubopa mnepcOHANBbHBIH KOMITBIOTED C
nporpammoii «Orion-Prog».

Pexomenyercst U1sl MOAKIIIOYSHHS IEPCOHATBHOI0 KOMITbIOTEPa K MPUOOPY UCTIONB30BATh OJUH
n3 mpeoOpasoBareneit  uHTepdericoB  «C2000-USB» wumm  «USB-RS485»  mpowmsBoacTsa
3A0O HBII «bomuny.

4.4.3.3 TloaxmouuTh NprOOp K HICTOUHUKY MUTAHUS.

PexoMennayercsi ucmnosib30BaHME MCTOYHUKOB mnuTaHus cepun «MMUII-12» mnpowusBoacTsa
3A0 HBII «bomungy.

4.4.3.4 3anyctuth npubop U mpouenypy ooHomieHus BcrpoeHHoro [10 (cm. [Ipunoxenue b).
s aToro:

— OTKpBITh KOpHyc npubopa u yOeauThCs, YTO KHOIKA JaT4YMKa BCKPBITHA KOpIyca mpudopa
HAXO/UTCS B OT’)KaTOM COCTOSIHUY;

— BKJIIOYMTbH NMUTaHUE MPUOOPa;

— JOXJaThCs, Korga mpubop OyAeT roToB K BBOAY YHPABJSIOMIEH IOCIEIOBATEIbLHOCTH
Ha)KaTUI KHOIKU JaTYMKa BCKPBITUS KOpPITyca JUIs 3alycKa Ipoleypsl 00HOBIIeHUS BcTpoeHHoro [10
(TprOOP BKIIIOYHT OPAHIKEBBIN//KEITHIN IBET CBETOAMOMOB «1» — «4»);

— C TOMOUIbI0 KHOMKHM JaTdvKa BCKPBITHS KopIlyca MpHOOpa BBECTH YIPABISIONIYIO
MOCJIeIOBATEIbHOCTh HAXATUH KHOINKH JTaTYMKa BCKPBITUS KOPIYCa, COOTBETCTBYIOLIYIO 3alpocy Ha
nepe3aryck npubopa (CM. onmrcaHue JaTdyuKa BCKPBITHS KOpITyca mpuodopa);

— JIOXAThCs, KOTAa MPHOOp MPUCTYMUT K BHITOIHEHHUIO MPOLEypbl OOHOBJIEHUS! BCTPOCHHOTO
IO (mpubop BHIKIIOYHUT cBeTOAUOABI «1» — «4» u Brmount cBeroauon «PABOTA» B pexume
MUTaHUS ¢ YaCTOTON okouio 2,2 I'm).

IIpuMeuaHue — ympapisionias MOCIEIOBATEIbHOCTh HAXKAaTHH HAa KHONKY JaTYMKa BCKPBITHS
KopItyca nprubopa, COOTBETCTBYIOIIAS 3aIpOCy Ha Mepe3anycK:

— Ha)kaTh ¥ OTIYCTUTH KHOMKY 4 pa3a noapsn (4 KOpoTKHEe HakaTus Yepe3 KOPOTKUE May3bl);

— nojoxaarh 1,5 — 2 cexyHpl (AIMHHAs Nay3a);

— HaXaTb W YyJEp)KUBaTh KHOIKY B TedeHHE 1,5 — 2 ceKyHJ, 3aTeM OTIYCTUTh (IJIMHHOE

Ha)xaTue).
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4.4.3.5 Bemonuute o0HOBIEHHE BcTpoeHHOro [10 mpubopa ¢ moMomipio nporpamMmsl «Orion-
Prog». Omucanue mpouenypbl oOHOBiIeHHs BcTpoeHHoro IO mpubGopa ¢ MOMONIBIO TPOTPAMMBI
«Orion-Prog» npuseneHo B «CrpaBke» MpOrpaMMBI.

IIpumeyanue - Mogayns BBoga-BeiBoga «M2000-4{A» Bepcun 1.00 omnpenensercs
nporpammoii «Orion-Prog» kak mpudop ¢ aapecom 127 (He3aBHCHMO OT 3HAUCHHS HACTPOUKH ajapeca
npudopa).

4.4.3.6 Jloxnatbcs 3aBeplIeHUs Mpoueaypsl oOHoBieHuss BerpoeHHoro I10O. IlIpouecc
obHoBneHust BctpoeHHoro I1O mMokeT 3aHMMaTh HECKOJIbKO MHUHYT. [locie 3aBepiieHus mporecca
OOHOBIICHHSI MPUOOP ABTOMATUYECKH IEPE3AIyCTUTCS, BKIIOUUT KENTHIA I[BET CBETOIUOIOB «1» —
«», a 3areM TepeunéT B OCHOBHOU pexuM pabothl, BrIrounB cBeroanon «PABOTA» u monas
3BYKOBOM CUTHAJI «IOTOBHOCTbY.

[Mocne 3aBeprienus mporecca ooHoBIeHUs1 BcTpoerHoro [10 npubopa nporpamma «Orion-Prog»
HEKOTOpoe BpeMsi OyneT BBINOJHATH MOUCK npubopa. Ilpubop mocie mepesamycka u mepexoaa B
OCHOBHOM pEKHUM pabOTBI HE MOKET OBITH OOHApYKEH mporpammoii «Orion-Prog».

4.4.3.7 BpIKIIOYUTh NHUTaHUE NOPUOOpa, OTKIIOUUTH HPUOOP OT HMCTOYHUKA MUTAHUA H

MEPCOHAITBHOTO KOMIBIOTEPA. 3aKPHITh KOPITYC MPHOOpA.
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5  Texnuueckoe 00cay:KuBaHHe NpUOOpPa

5.1 OOmme ykazanusi

5.1.1 Texauueckoe oOcIyXMBaHUE MPHOOpPA MPOU3BOIUTCS MO IUIAHOBO-TIPEXYIPEIUTETLHON
cucTeMe, KOTopas NpeaycMaTpUBaeT roJOBOE TEXHUYECKoe oOciyxuBaHue. PaboTsl 1Mo romoBomy
TEXHUYECKOMY OOCIYKMBAHUIO BBIMOJIHSIIOTCS pPaOOTHUKOM OOCIY)KHBAIOIIEH OpraHu3aliu |
BKJTIOYAIOT:

— MPOBEPKY BHEIIHETO COCTOSHUS MPHOOpa;

— MPOBEPKY LEJIOCTHOCTH Kopmyca MpuOopa, HAAE&KHOCTH KpeIUIeHUH, KOHTAKTHBIX
COCIMHECHU;

— OYHCTKY KOHTAKTHBIX CO€IMHEHUH U KOpITyca MpuOOpa OT MbUIH, TPSA3U U CIIEI0B KOPPO3HH.

5.1.2 Tlpu BeIMOAHEHWH PabOT MO TEXHUYECKOMY OOCTY)KHBAaHUIO TPUOOpA  JTOJKHBI

coOrOaThCs Mephl O€30MACHOCTH, U3JI0KEHHBIE B 11.5.2.

Buaumanue!
M3BrieyeHre TuiaTel MpuOOpa W3 KOpPIyca aBTOMATHUYECCKH aHHYIMPYET TapaHTHHHBIC

003aTeNIbCTBA U3TOTOBHUTEIA.

5.1.3 Beixog npubopa u3 CTposi B pe3yiabTaTe HECOONIOICHUs MOTPEOUTENEM PaBUI MOHTaXa
WJTH DKCTUTYyaTaIly HE SBIISIETCSI OCHOBAHUEM TSI PeKJIaMalliy ¥ TapaHTHIHHOTO PEMOHTA.

5.1.4 Tlpu 3arpymHEHHSX, BO3HHKIIMX TIPH JKCIUTyaTaldd MpuOopa, PEKOMEHIYETCs
oOpamarbcsi B CayxOy TEXHUYECKOM MOAJEPKKH MO MHOTOKAaHAJIBLHOMY TeJIe(QOHHOMY HOMEpPY

(495) 775-71-55, wnu o axpecy dIEKTPOHHOM mouThl support@bolid.ru.

5.1.5 Ilpu BBISIBIEHWH HEUCIIPABHOCTH OOOPYAOBAHHS €r0o CIEAyeT HAmpaBUTh B PEMOHT IO
ajpecy:
3A0 HBII «bonuay, Poccus, 141070, MockoBckast o61acts, r. Koponés, yi. [Tnonepckas, 4.

Ten./daxc: (495) 775-71-55 (muorokanansHsiit). E-mail: info@bolid.ru.

Buumanue!

O6opynoBaHue JOKHO TMEpenaBaThCs ISl PEMOHTa B COOPaHHOM WM YHUCTOM BHUE, B
KOMIUIEKTAIMHU, TPEAYCMOTPEHHON TEXHUYECKON TOKYMEHTALIUEH.

[Iperen3un NpuHUMAIOTCS TOJIBKO IMPU HATUYUH MPUIOKEHHOTO PEKIaMallMOHHOTO aKTa

C ONHCAaHHEM BO3HUKIIICH HCHUCIIPABHOCTH.
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5.2 Mepsl 6e30naCHOCTH

5.2.1 Konctpykiusi mpubopa  yAOBIETBOPSET TPEOOBAHHUSAM  3JIEKTPOOE30MaCHOCTH IO
I'OCT 12.2.007.0-75. Tlo cnocoOy 3amThl OT TOPAXKEHUS JICKTPUYECKUM TOKOM MPHOOP
COOTBETCTBYET Kiaccy 0.

5.2.2 TIpubop HE UMEeT 1enei, HaXOASMIIMXCS MO OTTACHBIM HAINPSKECHUEM.

5.2.3 Ilpu MOHTaxe, HKCIUTyaTalldM U TEXHUYECKOM OOCIYXHBaHMM HpUOOpa HEOOXOIUMO
coomonars  TpeboBanus ['OCT 12.3.019-80, «IIpaBunm  3KCIUTyaTallMd  BIIEKTPOYCTAHOBOK
norpeduteneii» u «[IpaBui OXpaHbl TPya MPH KCILTyaTaIlMH JIEKTPOYCTAHOBOK TOTPEOUTEICH.

5.2.4 MoHTaX U TEXHUUYECKOEe O0OCIy)XKMBaHHE NpUOOpa JIOMKHBI TPOU3BOJAUTHCA IPH
OTKJIFOYCHHOM HANPsHKEHUU MUTaHUs npuoopa.

5.2.5 MoHTaX M TEXHUYECKOE OOCIy)XMBaHWE NpHOOpa IJOJKHBI TPOU3BOIUTHLCS JIUIIAMH,

UMEIOIIMMH KBATN(UKATMOHHYIO TPYIIITY IO 3JIEKTPOOE30MacHOCTH HE HUKE BTOPOH.

5.3 IIpoBepka padoTocnocodHOCTH MPpUGOPa

5.3.1 IlonHass mpoBepka pabOTOCIOCOOHOCTH MPUOOpa TPOU3BOIUTCA TOJIBKO HaA 3aBOJIE-
W3TOTOBUTEJIC WM B CIICIUATH3UPOBAHHBIX JTA00pATOPHUSIX.

5.3.2 UcnpaBHOCTh mprOopa MOKET OBITH OlleHEHa 1Mo paboTe yCTPOHCTB MHAMKAIMU HpUudopa
(cM. onrcaHue CBETOBOM M 3BYKOBOWM MHIMKAIIMH, a TAKKE CIIYKEOHOTO peKuMa paboThI).

5.3.3 UcnpaBublii 1pubOp C 3aKpBITBIM KOPILYCOM MpPHU BKJIIOUYEHHUHM BKJIIOYACT 3EJIEHBIN
ceeroanon «PABOTA» u nmoma€r 3BykoBoi#l curnan «l'otroBHOCTb». COCTOSIHUE CBETOAMOIOB «1» —
«4» IOJIKHO COOTBETCTBOBATH TEKYILIEMY COCTOSIHMIO AMCKPETHBIX BXOJOB M JHUCKPETHBIX BBIXOJOB
npubopa.

5.3.4 Ilpocreiimass omeHka pabOTOCIOCOOHOCTH TpUOOpa TMpHUBEIEeHA B  HHCTPYKIHHU
no moHTaxky  AI[JIP.421459.001 UM, «kotopas pa3memieHa Ha caiite bolid.ru B pasgene
«(TPOAYKLMA» na ctpanune moaynst «M2000-4J1A».

6 XpaHeHue

6.1 Xpanenue mnpubopa B TMOTPEOUTEIHCKOW Tape MJOJKHO COOTBETCTBOBATH YCIIOBHSIM
xpanenus 1 mo 'OCT 15150-69.

6.2 B nmomemeHusx A XpaHeHUss NpuOopa HE JODKHO OBITh MApOB KHUCIOT, MHIETOYEH,

arpecCUBHBIX T'a30B U JPYTUX BPEIHBIX IPUMECEH, BBI3BIBAIOIINX KOPPO3HIO.
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7  TpaHcmopTupoBaHue

7.1 TpaHcnopTHpOBaHME YNAKOBAaHHBIX MPHUOOPOB MTOJDKHO TNPOU3BOJAUTHCS JIOOBIM BHIIOM
TPAHCIOPTa B KPBITBIX TPAHCIHOPTHBIX CPEICTBaX, B COOTBETCTBUU C TPEOOBAHUSAMH CIIETYIOIINX
JOKYMEHTOB:

— «[IpaBuna mepeBO30K TPYy30B aBTOMOOMIIBHBIM TpaHCIOpTomM» / M-BO aBTOMOO. TpaHCIH.
PCOCP - 2-¢ m3a. — M.: Tpauncniopt, 1984;

— «[IpaBmiia mepeBo3ku rpy30B» / M-Bo myteit coobmr. CCCP — M.: Tpauncnopt, 1985;

— «TexHnueckue yciaoBUs TOTPY3KH U KperieHus rpy3oB» / M-Bo myreit coobm. CCCP — M.:
Tpancnopt, 1988;

— «[IpaBuia mepeBo3ku rpy30B» / M-Bo peunoro ¢iaora PCOCP — M.: Tpancnopr, 1989;

—  «PyKOBOACTBO 110 TPY30BbIM NIEPEBO3KAM Ha BHYTPEHHMX BO3yHIHBIX JIMHUAX Coroza CCP»
/ Y1B. M-BoM rpaxknanckoit apuaruu CCCP 25.03.75. — M.: MT'A, 1975;

— «[IpaBuna nepeBo3KU rpy30B B MPSMOM CMEIIaHHOM KEJI€3HOA0POKHO-BOAHOM COOOIIEHUN)
/ M-Bo mop. ¢pnota PCDCP - 3-e uzn. — M.: Tpancnopt, 1985;

— «TexHHUueckue yciaoBHs MOTPY3KH U pa3MElIeHMs B CyJaX M Ha CKJIaJaXx TOBAPHO-IITYYHBIX
rpy30B» / YTB. M-BoM peunoro ¢iota PCOCP 30.12.87 — 3-e uza. — M.: Tpaucmopr, 1990.

7.2 YcnoBus TpaHCIOPTUPOBaHMS MPHOOpA JOJKHBI COOTBETCTBOBATH YCIOBUSAM XpaHEHHUS S

no 'OCT 15150-69.

8 TI'apanTum M3roToBHUTEJIs (MOCTABIIUKA)

8.1 UsroroBuTens TrapaHTHUPYET COOTBETCTBHE NpUOOpa TEXHHUUECKUM TpPEeOOBAaHUSAM NpU
COOJTIOICHIH TTOTPEOUTETIEM ITPABHII TPAHCIIOPTUPOBAHMUS, XPAHESHUS, MOHTaXa 1 SKCILTyaTallHH.

8.2 TI'apaHTHIfHBIN CPOK IKCIUTyaTaIlliy MpuOopa coctapiseT 18 MecsieB co AHS BBoja mpudopa
B DKCIUTyaTaIio, HO He OoJiee 24 MecsIIeB O JHS BBITYCKa NIPUOOpa N3TOTOBUTEIIEM.

8.3 BrIxonm Momysist U3 CTpOs B pe3yJibTaTe HeCOOIOACHUS TTOTPEeOUTEIEM ITPaBUII MOHTaXKA UITH
AKCILTyaTalluy He SBISIETCS OCHOBAHUEM TSI PEKJIAMAIIMH U TAPAaHTUITHOTO PEMOHTA.

8.4 Pexnamanuu HampaBiATh MO aaPECy:

3A0 HBII «bonuay, Poccus, 141070, MockoBckast o61acts, r. Koponés, yiu. [Tnonepckas, 4.

Ten./daxc: (495) 775-71-55 (muorokanansHbIi). E-mail: info@bolid.ru

9  Caeaenus o cepruukanuu npudopa

9.1 Monyns BBoma-BeiBoga «M2000-41A» AILI/IP.421459.001 cooTBeTCTBYEeT TpeOOBaHHSIM
TexHu4Yeckoro periaamenta TamoxxenHoro coroza TP TC 020/2011. Umeer cepTudukaT COOTBETCTBUS
Ne RU C-RU.ME61.B.01631.

9.2 IlpomsBoactBo mpubopa umeer ceprudukar coorserctBuss ['OCT P MCO 9001-2015
Ne POCC RU.AB66.K00003.
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10 Cgenenusi 06 U3roToBUTENE

[Tpousseneno 3A0 HBII «bOJIN», POCCHAL.

3A0 HBII «bomuny, 141070, MockoBckast o0macth, T. Koponés, yin. [Tuonepckas, a. 4.
Ten./akc: (495) 775-71-55 (muorokananbubii), 777-40-20, 516-93-72.

E-mail: info@bolid.ru

http://bolid.ru
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Ipuioxkenue A

(cipaBouHOE)
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Ipuioxenue b

(oGs3aTenbHOR)

CayxeOHbIH pexxuM padoThl npudopa

b.1 Bo Bpems ¢yHKIIMOHUpOBaHUA MpHOOpa B CIy)KeOHOM pexume padboTsl BcTpoeHHoe [10

puOopa BBIMOIHAET TOJIBKO aIrOPUTM, MPUBEAEHHBIN Ha pucyHke b.1.

3amyck mpubdopa

Koprmryc Her
OTKPBIT
Knomnxka Ha

IIpunsATh ynpasi.
MOCIe0BaT-Th
«Cmd»

Her Cmd =

HaxXarta

Bxmrounts
«1» — «4»;
LIBET >KEITHIA

A

Y

Kuonxka
Ha)kaTa

Y
A

nepe3anyck

BrIkTI09nTE
«1» — «4»

v

3agaTh pexuM
«PABOTA»:
MUTaTh ~ 2 pas/c

&
<

4

OOMeH JaHHBIMU
o HHTEpPEiCy
RS-485

Her R OOHOBIL Her
7 3aBEPIICHO
\ 2
ITepexon k
OCHOBHOMY
peKUMY pabOThI < [epesanyck nmpubopa >
twp — BpPEMS OXHMIAHHs, MPOLIENIEE C MOMEHTA 3aIycKa Npubopa
twe — BpeMs OKUAAHWSA, MPOLIC/IICE C MOMECHTA BKIIFOUCHHUS KENTOTO IIBETA CBETOIUOIOB «1» — «4»

Pucynox b.1 — Aneopumm pabomul npubopa 6 ciyiceoHom pexicume
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b.2 TIlpu BHINOJHEHHH YKa3aHHOTO QJITOPUTMA MCIOJB3YIOTCS CIEAYIOIIHME ammapaTHo-
MporpaMMHBIE CpeCTBA U (PYHKITMOHAI TTpHOOpa:

— BXOABl MUTaHUs (TOJNLKO MHUTAaHWE MPUOOpPA; (YHKIUU KOHTPOJS HANPSDKEHUS MHUTAHUS |
M3MEPEHUs HANpsHKEHUH Ha BXOAAX MUTAHHS HE BBITOTHSIIOTCS);

— wunTepdeiic RS-485 (tonpko obecrneueHne oOHOBIEHUsT BeTpoeHHOro 1O mpubopa; oOmeH
aaHHBIME 110 ipoTokory Modbus He monnepxuBaercs);

— KHOIIKA JaTYMKa BCKPBITHS NMPHOOpa M CBsI3aHHBIE ¢ HEW (PYHKUIMU KOHTPOJIS COCTOSHHS
Kopryca nmpubopa u npuéma KoMaH/1 (3arpocoB),

— cBeroanoasl «1» — «» u «PABOTA» (ucnonb3yroTcst JUisi MHANKALKWKA TAlOB BBITOJHEHUS
ATOPUTMA; HMHJAWKALUS COCTOSHUS TNpubopa, oOMeHa HaHHBIMH 1O uHTepdeiicy RS-485 wu
JUCKPETHBIX BXOJIOB M BBIXOJIOB HE MOJIEPKUBAETCS).

OcranpHble anmapaTHO-NPOTPaMMHBIE CPEJICTBA HE HCIOJIB3YIOTCS W CBSI3aHHBIE C HHUMHU
(byHKIMN U3MEpEeHUsl, KOHTPOJIS M YIIPABJICHUS HE BBIIOIHSIIOTCS.

b.3 3ampoc Ha oGHoBieHue BcTpoeHHOro IO mpubopa BBHIMOIHAETCS TONBKO C ITOMOIIBIO
BBOJIa YIIPABISIONICH MOCIEOBATEIILHOCTH HAXKATHI KHOTIKHM JaTYyMKa BCKPBITUA. [ 3TOro nomkeH
ObITh OOecrieueH JOCTYI K KHOMKE JaTYMKa BCKPBITHS: KOPILyC MpuOopa MOIHKEeH ObITh OTKpHIT. [lpu
3amycke npubopa BctpoeHHoe [10 mpoBepsieT cocTosiHre Kopiyca npudopa.

b.3.1 Ecmu xopmyc mpubopa 3aKpbIT, TO BBIIOJHSETCS IMEPEXOJ U3 CIYKEOHOTo pexuMa
paloThI B peKUM OXKHUIaHUS CTAOMIM3ALMN HATPSKCHUS MUTAaHUS U 3aITyCK BCEX OCHOBHBIX (DYHKITHIA
npuodopa.

b.3.2 Ecnu npu 3amycke npubopa Kopiryc npudopa OTKpsIT, TO BcTpoeHHoe [10 koHTponupyer
COCTOSIHUSI KHOTIKM JaTYMKa BCKPBITHS B TEUEHUE BPEMEHH, paBHOTO 2,73 ¢, HEOOXOAUMOTO /IS TOTO,
9YTOOBI BBIAEpPKATh May3y Hepell MepBbIM CHUMBOJIOM YIPABISIONIEH MOCIEAOBATEIHLHOCTH HaXaTH
KHOTIKM J1aTYMKa BCKPBITHS. 3a 3TO BpeMs COCTOSIHME KHONKH JIaTYMKa BCKPBITHS HE JOJDKHO
MEHSTBCA: KHOIKA JIOJDKHA HaXOAUTHCS B OTKATOM COCTOSTHUH. EciM cOCTOsSHME KHONKM H3MEHUIIOCh
B T€UEHHE NEPBbIX 2,73 ¢ mocie 3amycka npudopa, TO BBIOJIHAETCS MEPEX0] U3 CIYKEOHOTo pexxruma
paloThI B peKUM OXKHUJAAaHUS CTAOMIM3AlMY HATPSKCHUS MUTAHUS U 3aITyCK BCEX OCHOBHBIX (DYHKITHIA
npudopa.

b.4 Ecmu B Teuenue mepBhIX 2,73 ¢ mocne 3amycka NMpuOOpa KHOMKA JaTdydKa BCKPBITHSA
HaxoAuWJdach B OTXKaTOM COCTOSIHMM, TO BcTpoeHHoe I[IO mpuctymaer K OXHIAQHUIO BBOjA
YIPaBIAIONICH TOCIEAOBATEIFHOCTH HAaXXKaTHH KHOMNKH JIaTYMKAa BCKPBITUS, COOTBETCTBYIOIIECH
3anpocy Ha mepesanyck npudopa. Hadano BBoaa ympaBisitolield MociaeI0BaTEIbHOCTH 0KUIAETCS B

teuenue 9,1 c. Berpoennoe 10 npubopa BKITIOYAET IBYXIBETHBIE CBETOAUOMBI «1» — «4» B pexume
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HENPEPBIBHOTO CBEYCHUS KENTHIM I[BETOM HAa BpEeMs, B TE€YCHHE KOTOPOTO MOXKET OBITh BBEICHA
YIPaBISIONIas MOCIE10BATENbHOCTD.

b.4.1 Eciu B TedeHne BpEeMEHU OXHUIAHUS COCTOSHUE KHOINKU JaTYWKa BCKPBITUS HE
W3MEHSJIOCh MJIM ObUTAa BBENIEHA YIMPABIISIONIAS MOCIEI0BATEILHOCT, OTIMYHAS OT OKHUIAEMOMU, TO
BBITMIOJHSCTCSL TEPEX0] M3 CHy:KeOHOro pexuma paboThl B PEXHUM OXHUIAHUS CTA0MIM3alUU
HANPSDKEHUS TUTAHMSI U 3aITYCK BCEX OCHOBHBIX (PYHKIIMI Tprbdopa.

b.4.2 Ecmu ynpasmsiomasi MOCIEIOBATEIbHOCTh HaXaTHUH KHONKH JIaTYUKA BCKPBITHS,
COOTBETCTBYIOIIasl 3alpocy Ha mepe3amyck npubOopa, Obula ycremHo BBeleHa, BcTpoeHHoe [10
npubopa MPUCTYIAET K BBHIOIHEHUIO POoLe ypsl 00HOBIeHUs BcTpoeHHoro [10.

B.5 O6unosnenue BcrpoeHHoro 110 mpubopa BBIMONHSETCS ¢ TOMOIIbIO 0OMEHA JaHHBIMU TI0
unrepdericy RS-485. st aToro npubop A0HKEH OBITh MOAKIIOYEH K MTEPCOHATBHOMY KOMITHIOTEPY C
3amymieHHoN Ha HéM mporpammoii «Orion-Progy» (mporpammy «Orion-Prog» MokHO ckayathb C caiita
http://bolid.ru), xouTponmpytomeii npouecc oOHOBIeHUs BcTpoeHHOro IO M 0OMEH NaHHBIMHU IO
unrepdericy RS-485. [lns nnaukanuu nporecca 00HOBIEHUs BCTpoeHHOTO [1O ciy>XUT OTHOIIBETHBIN
ceeroanon «PABOTA», xoTopblii mMuraer ¢ yactoroid okosio 2,2 ['m B TedeHHE BCEro BpEMEHU
0OHOBJICHHSI (B TOM YHUCIIC B TCUCHUE BPEMEHH OXKUaHKUs 0OMeHa JaHHbIMU 1o uHTepdeiicy RS-485).

b.6 Tlocnme 3aBepmienus mporecca oOHOBIeHUs BcTpoeHHoro [IO mpubop aBTOMATHYECKH

[IEepPE3aIyCTUTC.
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IHpuiaoxenue B
(oGs3aTenbHOE)

Peasn3anus odoMeHa TaHHBIMH 10 npoTokoay Modbus

B.1 Pa6ora npuémonepenarunka RS-485 u 6;0xa Modbus Serial Link. O6men naHHbIMH

no unteppeiicy RS-485

B.1.1 TIpuGop, monkmroueHHBId K ImmHe uHTepdeiica RS-485, ucnonHser poiab BeAOMOro
YCTPOMCTBA.

B.1.2 O6men pannbiMu mo wuHTepdeiicy RS-485 obecrneunBaeTcsi COBMECTHOW pabOTOM
npuémonepenarunka RS-485 u 6noka Modbus Serial Link.

B.1.3 IlpuémonepenaTdyuk BBIOJHSIET CIEeAyIOMUe (yHKINU:

— mpuéM CHMBOJIOB JIaHHBIX, IIepelaBacMbIX To ImwHE uHTepderica RS-485 napyrumm
yCTpoiicTBaMH, U Tiepeiada MPUHATHIX JaHHBIX Ha 00paboTKy O:1oky Modbus Serial Link,

— mepenava 1o muHe uHTepdeiica RS-485 cuMBOIOB TaHHBIX, COOTBETCTBYIOIIUX MOTYyYEHHBIM
ot 61oka Modbus Serial Link nanasiM.

B.1.4 IlpuémonepenaTuuk BBINOIHSET NPUEM U Mepeaady CUMBOJIOB JaHHBIX B COOTBETCTBUU
CO CIEAYIOIMMHU HACTPOMKaMHU:

— HACTPOWKOM CKOpOCTH 0OMEeHa JaHHBIMH 10 uHTepdericy RS-485,

— HacCTpOWKOH opmMara CUMBOJIA TaHHBIX.

B.1.5 IlpuémonepenaTdyuk TMOAIEPKUBACT CIEAYIONME CKOPOCTH OOMEHa JaHHBIMU TIO
untepodeiicy RS-485: 1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600 u 115200 6ox/c.

B.1.6 Ilo ymonuaHUIO YCTaHOBJIEHO 3HAUE€HHE CKOPOCTH 0OMeHa JaHHBIMH, paBHOe 9600 6ox/c,
4YTO HE COOTBETCTBYeT TpeboBanuto crnenupukaimn «MODBUS over Serial Line Specification and
Implementation Guide V1.02», B COOTBETCTBHH C KOTOPBIM 3HaY€HHE CKOPOCTH OOMEHA JaHHBIMH 110
YMOJTYaHHIO JTOJKHO OBITH paBHO 19200 6ox/c.

B.1.7 TlpuémonepenaTuuk moaaepxuBaeT cienyronme Gopmatsl cumBoia nanusix: 701, 7E1,
7N2, 8N1, 801, 8E1 u 8N2.

[epBblif cuMBONI B 0003HaUYEHUH (pOopMaTa CUMBOJIA JaHHBIX: IU(pa 7 UIH 8 — COOTBETCTBYET
KOJINYECTBY OUT JaHHBIX, IEPEIaBAEMbIX B OJTHOM CUMBOJIEC JAaHHBIX.

BTopoii ciMBOJI COOTBETCTBYET CIOCOO0Y KOHTPOJISI YETHOCTH (TTapUTETA):

— OykBa O cOOTBETCTBYET IPOBEPKE HAa HEUETHOCTH,

— OykBa E cooTBeTCTBYeT npoBepKe Ha YETHOCTB,

— OykBa N COOTBETCTBYET OTCYTCTBHIO ITPOBEPKH.
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Tpetnii cumBom: nudpa 1 uam 2 — COOTBETCTBYET KOJIMUECTBY CTOIMOBBIX OHUT.

B.1.8 Jlns koppekTHOW paboThl mpuéMoIepenaTynka He TpedyeTcs o0s3aTeNbHON
noJsipy3aluy WuHb HHTepdetica RS-485.

B.1.9 bnokx Modbus Serial Link Bemonnsier cienyromue GyHKIHuU:

— ympasienue npuémonepeaarankom RS-485 (mpuémom u nepegaucii JaHHBIX),

— npuéM JaHHBIX C MOMOIIBI0 npuéMmornepenatTunka RS-485 m ux pasneneHue Ha BXOZSIINE
KaJIpbl IaHHBIX,

— TpOBEpKa BXOJMINX KaJIPOB JaHHBIX,

— mepenada Onoky cepBepa Modbus 3ampocoB, copepKammxcsi B KOPPEKTHBIX BXOJSIIUX
KaJjpax JaHHbIX, a[pECOBAHHBIX PUOODY,

— (opMHpOBaHHE HCXOIAIINX KaJApPOB JAHHBIX Ha OCHOBE ITOJYYEHHBIX OT OJIOKa cepBepa
Modbus oTBeTOB 1 MX oTHpaBKa ¢ HOMOMNIBI puéMonepenardnka RS-485.

B.1.10 biox Modbus Serial Link BeimoiHseT mNpoBepKy BXOIAIIMX KaJAPOB JaHHBIX U
(dopMupoBaHNE UCXOAAMNX KaAPOB JaHHBIX B COOTBETCTBHHU CO CIIETYIONIMMHU HACTPOHKAMHU:

— HACTPOMKOM pexuMa Iepeadn JaHHBIX,

— HacTpoiikoi aapeca mpubdbopa: ot 1 10 247 BKIIOYUTENHHO.

B.1.11 bimok Modbus Serial Link moamepxuBaet cieayromine pe:kuMbl repeaadn qaHabix: RTU
i ASCII.

B.1.11.1 Pexum RTU wucnons3yercs O6moxkom Modbus Serial Link coBmectHo ¢ omHuM u3
dopmaroB cumBosia nmaHHblXx 8N1, 801, 8E1 wmmm 8N2. MakcuMalbHBIH WHTEpPBal tyg MEXKIY
CHUMBOJIAMHU JJAHHBIX B OJIHOM KaJIp€ JIaHHBIX M MUHUMAJIbHBIA UHTEPBAN t3 5 MEXKAY KaJpaMHu JaHHBIX
OTIpeNIeNIIeTCsl CKOPOCThI0 OOMEHa JaHHBIMH 10 HHTepdeiicy RS-485 (mis Bcex momaepKUBaeMbIX
MpUEMOTIEPEIATYINKOM CKOPOCTEH 0OMeHa JaHHBIMH ).

®opmar cumBona qaHHbX 8N1 He cooTBeTcTBYeT TpeboBanuto cnermpuranun «MODBUS over
Serial Line Specification and Implementation Guide V1.02», B COOTBETCTBHH C KOTOPBIM pa3mep
OJIHOTO CHMBOJIa JaHHBIX B pexkuMe RTU nomken ObiTh paBeH 11 6ut. [Ipubop BeIMONHIET puéM U
nepeaayy CUMBOJIOB TaHHBIX B ¢popmare 8N1 Tak ke, Kak 1 CUMBOJIOB JIaHHBIX B popmare SN2, c Tem
OTJIMYUEM, YTO TPHU OIpPEICICHUH WHTEPBAIOB tq5 M t35 HCIOIB3YETCS pa3Mep CUMBOJA JAHHBIX,
paBubIi 10 OuUT.

B.1.11.2 Pexum ASCII ucnons3yercs 6mokom Modbus Serial Link coBmectHo ¢ ogHuM u3
dopmatoB cumBoa qanHbeix 701, 7E1 umm 7TN2.

B pexume ASCII 6ok Modbus Serial Link He koHTpomupyeT MHTEpBaI MEKIY CHMBOJIAMHU

JTAHHBIX B OJTHOM KaJpe JaHHBIX, YTO HE COOTBETCTBYET TpeboBanuto crenudukammu «MODBUS over
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Serial Line Specification and Implementation Guide V1.02», B COOTBETCTBUM C KOTOPBIM
MaKCHMAJIbHBII MHTEPBAJI MEXAY CHMBOJIAMH JAHHBIX B OJHOM KaJpe JaHHBIX JIOJDKEH OBITh paBeH
1 ¢ (ecnu HacTpoiikamu pudopa He 3aJaHO APYroe 3HAUCHHE).

B.1.12 Ilo ymomuanuro 610k Modbus Serial Link ncnonesyer pexxum oomena mpanHbivu RTU
coBMecTHO ¢ ¢opmaroM cuMmBoia gaHHbIX SN1. dopmaT cuMBoOIa JaHHBIX, UCTIOIB3YEMbIH OJOKOM
Modbus Serial Link mo ymonuanuto, He cOOTBETCTBYeT TpeboBanuio crerudukanmu «MODBUS over
Serial Line Specification and Implementation Guide V1.02», B COOTBETCTBHH C KOTOPBIM IIO
YMOJTYaHHUIO TOJDKEH OBITh MCIIOJIb30BaH hopMat cUMBoOJIa JaHHBIX SEL.

B.1.13 biox Modbus Serial Link momnepxuBaer npuéM BXOAAIMX KaApOB JIaHHBIX,
nepeaaBaeMbIx o uHTEepdeiicy RS-485 B onHOHANIPABIEHHOM M IIMPOKOBEIIATEILHOM PEKUMaX.

B.1.14 Bmox Modbus Serial Link ue BoimonHseT GopMUpOBaHKE UCXOAIIEIO Kaapa JaHHBIX Ha
OCHOBE TOJy4eHHOTro OT Oyioka cepBepa Modbus oTBera m ero OTmpaBKy, €CIIM COOTBETCTBYIOIIHMI
BXOJISIIIMHI KaJIp TaHHBIX ObUT Niepenan o unrepdeiicy RS-485 B mmpokosenaTeIbHOM pexkuMe.

B.1.15 Tlo ymomuanuro 6;10k Modbus Serial Link ucronssyet agpec npubopa, paBubiii 16.

B.2 PaGora 6soka cepBepa Modbus. IMommep:xkka mnporokosa Modbus, odpadorka

3ampocoB

B.2.1 Bmok cepsepa Modbus semmonusier npunsateie 3anpockl Modbus u hopmupyer orBeThI
Modbus, cooTBeTcTBYIOLIHE pe3yabTaTaM BBIITOTHEHUS 3alIPOCOB.

B.2.2 Bnok cepsepa Modbus nognepxkuBaeT 00pabOTKy 3alpoOCOB CO CICIYIOUIMMHU KOJaMU
dbyHKIMA (B cCKOOKaX yKa3aHO COOTBETCTBYIOIIEE MECTHAIIATEPUIHOE 3HAUCHHUE):

— 1 (0x01) — yrenue HeckoNnbKHUX 3HaueHui Tumna Colil,

— 2 (0x02) — uTenue HeckoNbKUX 3HAUeHU Tuna Discrete Input,

— 3 (0x03) — urenne Heckonbkux 3HaueHuit Tuna Holding Register,

— 4 (0x04) — uyrenue HeCcKONBKUX 3HAUeHUI Tuna Input Register,

— 5 (0x05) — 3amuck oguoro 3HaueHus tumna Coil,

— 6 (0x06) — 3anmch ogHoro 3navenus tuna Holding Register,

— 15 (OXOF) — 3amuce Heckoabkux 3HadeHuit Tumna Coil,

— 16 (0x10) — 3anmuch Heckonbkux 3HaueHuii Trma Holding Register,

— 22 (0x16) — usmenenue ogHoro 3uadenus tuna Holding Register ¢ momorpso Mackw,

— 23 (0x17) — urenue u 3anMCh HECKOJIbKUX 3HaYeHui Tuna Holding Register.

B.2.3 OGpaboTka monyueHHbIx 3anpocoB Modbus, Bemonnsemas Gmokom cepsepa Modbus,

COCTOMT M3 TpPEX STaloB: MPOBEPKH 3ampoca, BBITOJHEHHs 3ampoca W (OPMHPOBAHUS OTBETA.
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Anroput™m o0pabOTKH 3ampocoB (B TOM YHKCIIE MOCIEA0BATEIHLHOCTE 00pPa0OTKH, MTPOBEPKA 3ampoca u
dbopmupoBaHHe OTBeTa) COOTBETCTBYeT TpeboBanusam cremubukanun «MODBUS  Application
Protocol Specification V1.1b3».

B.2.4 bnok cepeepa Modbus wmokeT BO3BpamiaTh OTBETHI CO CICAYIOUIMMH KOIaMHU
WCKIIIOYCHUI:

— 1 - B OTBeT Ha 3ampPOC C HEMOAJCPKUBAEMBIM KOJOM (PYHKITUH,

— 2 — B OTBeT Ha 3ampoc, Npu OOpabOTKE KOTOPOro OCYLIECTBISETCS JIOCTYN K
HECYIIECTBYIONUM JaHHBIM mpoTokoa Modbus,

— 3 — B OTBET Ha 3ampoc, COACP)KAIIMK JaHHbIE, HE COOTBETCTBYIOIIME TpPEeOOBAHUSIM
cnenuduxanuu «MODBUS Application Protocol Specification V1.1b3»,

— 4 — B OTBET Ha 3aIpoc, B MPOIECCE BHIMOJIHEHNUS KOTOPOTO BO3HUKIIA OMINOKA.

B.2.5 OrBer-uckiioueHue ¢ kogamu HckimodeHuid 1 — 3 ¢opmupyercs OI0KOM cepBepa
Modbus mpu oOHapykeHHWM OIIMOKHM Ha 3Tare MPOBEPKH 3alpoca, MPU 3TOM ATall BBITOTHECHUS
3ampoca mporyckaercsa. OTBET-UCKITIOUeHNE C KOJOM HCKIIIoueHHus 4 GpopMupyercst OIOKOM cepBepa
Modbus B Tom cityuae, eciu ommOka BOSHUKIIA Ha ATAIE BHITOIHEHUS 3arpoca.

B.2.6 TlpuuuHoii GopMHPOBaHUS OTBETA-UCKIIOUEHUS C KOJOM UCKIIOYCHHUS 3 MOXKET OBITh:

B.2.6.1 Hesepnsiii hopmart 3ampoca:

— KonnuectBo OaliT JaHHBIX, IEPEJAHHBIX B 3aIIpOCEe, HE COOTBETCTBYET KOAY (PYHKUIUU (THILY
3arpoca), HampuMmep: KOJUYECTBO OalT JAaHHBIX, MEPEJaHHbIX B 3aIpoce Ha UYTEHHE HECKOJIBKUX
snavyenuit Tumna Discrete Input (kox ¢pyukmu 2), He paBHO 4.

— KonnuectBo ©OaliT naHHBIX, NEpelaHHBIX B 3alpoce, HE COOTBETCTBYET YKa3aHHOMY
KOJIMYECTBY JAHHBIX MpoTokosia Modbus, koTopbie TOKHBI OBITH 3alIMCaHbI, HAIIPUMED: B 3aIIpoce Ha
3aliuCh HECKONbKHMX 3HadeHuid Ttwmma Holding Register (kox ¢yskiuu 16) yka3aHO KOJIHYECTBO
3HaYeHUH, KOTOPBIE JOJDKHBI OBITh 3aIMCAHbl, PABHOE 5, a KOJMYECTBO OANT JaHHBIX, MEpelaHHBIX B
3anpoce, He paBHO 15.

B.2.6.2 HeepHoe 3HaueHME:

— KomuuectBo naHHbIX mpoTokoida Modbus, KoTOpble MOKHBI OBITH TPOYMTAHBI WIIN
3anycaHbl, HE COOTBETCTBYET KOy (YHKIMM (THUITy 3arpoca), HalmpuMep: YKa3aHHOE B 3alpoce Ha
YTeHHWE M 3alKMCh HECKOAbKuX 3HaucHmii Thuma Holding Register (kox ¢yHkmum 23) KOIHYECTBO
3HaYeHUH, KOTOPBIE JOJDKHBI ObITh 3amucansbl, npesbimaeT 121 umu pasHo 0.

— 3HaveHue, MepeJaHHOe B 3alpoce Ha 3amuch ogHoro 3HaueHus Tumna Coil (kon ¢pyHkmu 5),

He paBHo 0 u He paBHO 65280 (0XFFO00).
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— VYKa3zaHHOE B 3allpoce KOJIMYECTBO OAUT JaHHBIX HE COOTBETCTBYET yKa3aHHOMY B 3aIpoce
KOJIMYECTBY JTaHHBIX MpoTokoia Modbus, koTopbie TOKHBI OBITH 3alTUCAaHBI, HATPUMED: B 3apOCce Ha
3anmuch HeCKOJIbKKX 3HaueHuid tuma Coil (kox ¢pyHkmu 15) yka3zaHO KOJIMYECTBO 3HAYCHU, KOTOPHIC
JIOJDKHBI OBITH 3alKMCaHbl, paBHOE 36, a yKa3aHHOE 3HaYCHHE KOJMYECTBa 0allT JaHHBIX HE PaBHO 5.

— 3HaveHMsI HEHMCIOJIb30BAaHHBIX OUT B 3ampoce Ha 3aMuCh HECKOJbKHMX 3HavyeHuil tuma Coil
(xon ¢ynkiuu 15) He pasusI 0.

B.2.7 TlpuuuHoi GOpMHPOBAHUS OTBETA-UCKIIOUEHUS C KOJOM UCKIIOYEHUS 4 MOXKET OBbITh:

B.2.7.1 3anuch HEOONMyCTUMOIO 3HAYECHUS. 3JHAYEHHE, MEPEAAaHHOE B OJIHOM M3 3alpoOCOB Ha
3anuck 3HadeHui tuna Holding Register (kox ¢pyukiuu 6, 16 win 23) win Coil (kox dynkuuu 5 win
15), He MoxeT OBITh KOpPpeKTHO oOpaboraHo BcTpoeHHBbIM [10 mpubopa, manpumep: B Holding
Register ¢ agpecom 28676 (HacTpoiika agpeca mprubopa) MOKET ObITh 3aKCcaHo 3HaucHHE OT 1 10 247
BKJIIOYUTENBHO, & 3HAUCHUE, YKA3aHHOE B 3ampoce, paBHO 6315.

B.2.7.2 UYteHune HEKOPPEKTHOI'O WJIM HECYHIECTBYIOIErO 3HAUEHUS:

— Bcerpoennoe 1O npubopa He MOATOTOBHIIO 3HAY€HHE, KOTOPOE TOJDKHO OBITH MPOYMUTAHO,
HampuMep: Mocie 3amycka npudopa HU OJUH MK U3MEPEHUs 3HAUCHUSI HAPSHKCHHUS HAa aHAJIOTOBOM
BXO/I€ HE ObUT OJHOCTHIO 3aBEPIIEH K MOMEHTY UTCHHS PE3yIbTaTa U3MEPEHHS.

— Bayrtpennuit Oydep He ObUI 3aMONHEH, HampuMep: HE ObUT COONIOAEH TOPSIOK YTCHHS
3HAYCHUH pe3yJabTaTOB H3MEPEHHS HANpsDKEHUS Ha aHAJIOTOBOM BXOJE€, 00ecreuMBaromui
3aIl0JIHEHUE COOTBETCTBYIOLIETO Oydepa KOPPEKTHHIMU 3HAUCHHUSIMU.

— Ilpu BBIYUCIEHUH 3HAYEHHs, KOTOPOE JOJIKHO OBITh MPOYMTAHO BO3HHUKIA OLINOKA,
HarpuMep: BhinonHsercs urenue Input Register ¢ anpecom 8458, a 3nauenue 33745, monyyeHHoe npu
nepecuéTe 3HAUYCHUS pPEe3yJIbTaTa U3MEPEHUS HamlpsDKEeHUs Ha aHaoroBoM Bxoze «AIN3y», He moxer
OBITh IPEJCTABICHO 16-pa3psAHBIM IIEJIBIM YUCIOM CO 3HAKOM.

B.2.7.3 Henonyctumas onepauus ¢ JaHHbIMU:

— UYrenue maHHbIX mportokosna Modbus, HOCTym K KOTOpBIM pa3peri€H TOJBKO JUIsS 3aIrucCH,
nanpumep: urenue Holding Register ¢ agpecom 36864 (peructp Komann).

— 3amuch JAaHHBIX MpoTokoida Modbus, nOCTym K KOTOPBIM pa3peméH TONBKO ISl YTCHHS,
Hanpumep: 3anuck Holding Register ¢ anpecom 60079 (ctaryc auckperHoro Beixoga «DOUT2»).

B.2.7.4 TloBpexneHue MaHHBIX, XPAHAINIUXCS B DHEPrOHE3aBUCHUMON TaMATH TpubOopa, WIH
BBIXOJI U3 CTPOSI JHEPTOHE3aBUCUMON MaMATH MpuOOopa, HAIPUMEp: MPOBEPKa JaHHBIX, 3aIIMCAHHBIX B
HHEProHEe3aBUCHMYIO MTaMATh MPUOOpa MPH U3MEHEHUH KaKOW-IT100 U3 HACTPOEK Mpubdopa, 3aBepiieHa

¢ omMOKOM (pOYUTAaHHBIE MTPH MPOBEPKE JaHHBIE HE PABHBI 3aIMCAHHBIM JIaHHBIM).
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B.2.8 Tlpu Bemonnenun 3anpoca Modbus wa 4yrenwe mnm 3amuchk AByX W Ooliee JaHHBIX
npotokoa Modbus (3ampocer ¢ komamu ¢yHkmmu 1 — 4, 15, 16 wim 23) mocTynm K JaHHBIM
OCYIIECTBIISIETCS MOCIIEOBATEILHO: OT JAaHHBIX ¢ HAUMEHBIIUM aJpecoM K JaHHBIM C HAauOOJBIINM
aIpECOM.

B.2.8.1 BeimonmHeHue 3ampoca HayMHAETCs C JOCTyNa K JaHHOMY mnpoTokona Modbus c
HAaUMEHBIIUM aJPECOM.

B.2.8.2 Brimmonnenue 3ampoca mnpoAoKaeTcss (OCYHIECTBISETCS JOCTYN K CIEAYyIOIIeMy
nanHoMy mportokosia Modbus) Tonbko B TOM ciydae, eciu JOCTYN K MPEAbIAYIIEMY TaHHOMY ObLI
3aBepIuéH 0e3 ommnooK.

B.2.8.3 BeinonHenue 3anpoca 3aBepiiaeTcs B ABYX Cydasix:

— Joctyn k nanaomy mpotokona Modbus ¢ HanGombimum agpecom ObLT 3aBepiIEH O€3 OMHOOK.
B »stom cnyuae 3ampoc Modbus BeimonHen momHocThIO. biok cepsepa Modbus dopmupyet
HOPMAJIBHBIN OTBET.

— Bo Bpems poctymna k ganHOMYy mpoTokoira Modbus npousomnura omubka. B aTom cirydae 610k
cepsepa Modbus ¢popmupyeT OTBET-UCKITFOUEHUE ¢ KOJOM HCKITIOYCHUS 4.

B.2.9 B ciyuae BO3HHKHOBCHHS OIIMOKHM BO BpeMs IOCTyNa K JaHHOMY mpotokosna Modbus
1py BBINOHEHKH 3arpoca Modbus, 3apoc MOKET ObITh BHIITOJHEH YaCTUYHO:

— W3MEHEHUS COCTOSHUS NpUOopa U ero HacTPOEK, MOJyUYEeHHbIE TPU BBIMOJIHEHUN JOCTYIA KO
BCEM MPEIBIAYIIMM JaHHBIM TpoTokona Modbus (miist 3ampocoB Ha YTEHHWE W/WIM 3alHCh JBYX U
6osee manHbIX nporokoia Modbus), coxpanstorcs;

— H3MEHEHHUsl COCTOSHMs MpuOopa (BO3MOXKHO, YaCTUYHbBIC), MOJYUYEHHbIE MPHU BHITOJTHEHUH
JOCTYyIIA K TeKyIIeMy JaHHoMY mpotokosia Modbus (ast mi00BIX 3apOCOB), COXPAHSIFOTCS,

— JIOCTYII KO BCEM TOCIIAYIOIIUM JaHHBIM TipoTokosia Modbus (muist 3anpocoB Ha uTeHne u/ninm
3aliCh IBYX M 0oJice JaHHbIX mpoTtokoiaa Modbus) e ocyiecTBiseTcs.

[IpumepoM YacTUYHOTO BBIMIOJIHEHHUS 3apoca MOXET OBITh BBHIMIOJHEHHE 3ampoca Ha YTECHHE
Input Register ¢ anpecom 8458, BO BpeMsi KOTOPOT0O BO3HUKIIA CieyIOMIas omuoka: 3Hauenue 33745,
MOJIyYEHHOE TpU TepecuéTe 3HAYeHUsl pe3yjbTaTa M3MEpPEHHUs HANpsDKEHUS Ha aHaJOrOBOM BXOJE
«AIN3», HEe MOXKeT OBITh MPENCTaBICHO 16-pa3psaHBIM IEIBIM YHUCIOM CcO 3HaKoM. Ecmm ams
aHaiioroBoro Bxoga «AIN3» HacTpoiikoii cocoba obHOBIeHHS Oydepa pe3ynbTaTOB U3MEPEHHH C
ABTOMAaTUYECKUM OOHOBJICHHEM 33JJaHO OOHOBJICHHE MPH YTECHUH 3HAUYECHUN PE3yIbTaTOB U3MEPEHMUS,
TO 3HAUEHMs, XpaHAIIMECS BO BHYTpPEHHEM Oydepe, Mpu BBINOJIHEHUH 3ampoca ObLIM OOHOBJICHBI.
IMocne Bo3HMKHOBeHHst ommOku Oyok cepBepa Modbus 3aBepraeT BBITOTHEHWE 3ampoca U
dbopMupyeT OTBET-UCKIIIOUEHHE, HO BO BHYTpeHHEM Oydepe pe3ylbTaToB U3MEPEHUsl HAMPSHKEHUS Ha
anaoroBoM Bxoze «AIN3» coxpaHstoTcs HOBbIE 3HAYCHUS, MOJTYYCHHBIE BO BPEMS BBIOJHECHUS

3ampoca.
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Ipuioxenue I
(oGs3aTenbHOE)

Peasn3anus Moae M JaHHBIX mpoTokoaa Modbus

I'.1 Tomaep:xkka TuNoB KaHHBIX MpoTokoaa Modbus. AnpecHoe mpocTpancTBO

I'.1.1 Bcerpoennoe 10 mpubopa peanusyeT Bce YEThIpE OCHOBHBIX THIA JAHHBIX MPOTOKOJIA
Modbus. [Ins kakmgoro THIa JaHHBIX HCIONB3YeTCS BCE JIOCTYIHOE aJPECHOE IPOCTPAHCTBO:
nuanasoH ajapecos oT 0 1o 65535.

1.2 Jlna obecrnieueHust MOAIEP)KKA COBMECTUMOCTH M B3aWMO3aMEHSIEMOCTH Pa3HbIX BEPCHA
OMHOTUNHBIX TpubopoB mnpousBoactBa 3A0 HBII «boaun» (Hampumep, 0pu H3MEHEHUHU
(GyHKIIMOHATIA KaK Ha anmapaTHOM, TaK U Ha MPOTPAMMHOM yYPOBHE), a TAKKE Pa3HbIX TUIIOB MPUOOPOB
npousBoacTtBa 3A0 HBII «bonua» co CX0XUM, YaCTUYHO WJIM MOJHOCTHIO MEPECEKAIOIIUMCS
(YHKIIMOHAJIOM aJJpeCHBbIe TPOCTPAHCTBA TUIIOB JAaHHBIX MpoTokoia Modbus yciioBHO pa3zieneHsl 1o
Ha3HAYCHHUIO Ha 00nacT, nepeuncieHnsie B Tabiuue ['.1. Jlanueie nporokona Modbus, nmeronue
azpeca M3 OXHOM 00JIacTH, O0Opa3ylOT COOTBETCTBYIOIIME TPYIIBI JAaHHBIX mporokoiga Modbus.
HasnayeHue kaxmoil Tpynmbl JaHHBIX IpoTtokoia Modbus ompenesnsieTcss TUIIOM YCTPOWCTB, WM
(GyHKIUH, K HACTPOWKAM U JaHHBIM KOTOPBIX PEaTn3yeTcs AOCTYIN C MOMOIIBI) COOTBETCTBYIOIIMX

JTaHHBIX mpoTokoia Modbus.
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Tabnuya I'.1 — Pacnpedenenue adpecos dannvix npomoxona Modbus no nazuauenuio

JAunana3on aapecos
Ha3nayenmue (BKTIOY.)
(THII yCTPOICTB, UM (PYHKIMIA)
oT hi (1

CranmapTtHble ycTpoiicTBa (PyHKITMN) BBOJA-BBIBOIA:

— JHUCKPETHBIC BXOIBI 0 4095
— JIUCKPETHBIC BBIXObI 4096 8191
— QaHaJIOTOBBIE BXO/IbI 8192 12287
— aHaJOTOBBIC BHIXOJIbI 12288 16383
Cuctemnsbie ycTporicTba (pyHKIUN):

— YCTpOMCTBa BBOJA (HampumMep, KHOIIKH ) 16384 20479
— YCTpOWCTBa BBIBOJIA (HAIIPUMEDP, CBETOIUOIHBIC MHIUKATOPHI) 20480 24575
— cHenuaigbHbIe YCTPOWCTBA BBOAA-BBIBO/IA (HAIIPUMED, BXOBI TUTAHUS ) 24576 28671
— yCTpOHCTBa, MHTEP(EICH U MPOTOKOJIBI 0OMEHA TaHHBIMHU 28672 32767
Yacel peasibHOTO BPEMEHH U KaJleHIaph 32768 36863
Nudopmanuu o mpubope u cepBUCHBIE PYHKITUH 36864 40959
He onpenencHo 40960 65535

I'.1.3 Bce rpynmnsl ganabix mnpotokona Modbus, obecrieunBaroriye AOCTYI K HACTpOHKaM H
JTaHHBIM YCTPOMCTB BBOJIa-BbIBOJIa M CHCTEMHBIX YCTPOMCTB, pa3lieicHbl Ha 32 paBHbIE YacTH
(moarpymmbl), Kaxkaas U3 KOTOPBIX 00eCHmeunBaeT JOCTYNl K HACTpOMKaM M JaHHBIM OJHOTO
YCTPOMCTBA COOTBETCTBYIOLIETO THMa. PazMep KakaoW Takod Trpymnmbl JaHHBIX ocTaBiser 4096
anpecoB (IS Kaka0ro THMa JaHHBIX mporokoida Modbus), COOTBETCTBEHHO st JOCTyHa K
HAaCTpOWKaM M JIaHHBIM KaxJIoro ycrpoictBa (pyHKuuM) BbeneHo mo 128 axapecoB. JlaHHbIE
nporokoia Modbus, peanuzyroniue 1ocTyn K OTHHM M TEM K€ HACTPOHKaM YCTPOWCTB OJHOTO THIIA,
UMEIOT OJIMHAKOBOE CMEUICHHE OTHOCUTEIBHO IIEPBOT0 a/Ipeca COOTBETCTBYIOLIEH MOATPYIIIIHI.

I'.1.4 TIIpubop moxer He uMeTh, a BcTpoeHHoe IIO mpubopa MOXeT HE peaTr30BHIBATH
YCTPOMCTB, (YHKIMHA, MX THUIOB, a TaKXe HACTPOEK M JaHHBIX, COOTBETCTBYIOIIUX HEKOTOPHIM
JIAHHBIM, TIOATPYNIIAM H/WM TPyNIaMm AaHHbIX mpotokosa Modbus. Azmpeca, COOTBETCTBYIOIIHE
TaKUM JaHHBIM, CUMTAIOTCSl HE3a/JE€HCTBOBAaHHBIMU, a JaHHbIE — HECYLIECTBYIOIIMMHU. B oTBeT Ha
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3anpoc Modbus, B mporecce KOTOPOro ocymiecTBISICTCS TOCTYN K TaKMM JaHHBIM, (OPMHPYETCS
OTBET-UCKJIIOYCHHE C KOJAOM HCKIIOUCHHUS 2.

I'.1.5 Bce HacTpoliku u 1aHHBIE TPHOOPA PA3ICIAIOTCS Ha YETHIPE KATETOPHHU:

— KOH(UTypalMOHHBIE [aHHbIE — JaHHBIC, IMPEIOCTaBIgEMble NPUOOPOM, KOTOpbIE HE
M3MEHSIOTCS B IIpoliecce paboThl mpubopa, HarmpuMep: TUI Tpubdopa, Bepcust BctpoenHnoro [10;

— KOH(UTyparoHHbIE TapaMeTphl — JTaHHbIE, NepelaBacMble PUOOpPY, KOTOPBIE ONPENEISIOT
HACTpPOUKH mpubopa (ero ycTporcTB, QYHKINIT) U XpaHATCS B SHEPrOHE3aBUCHUMOM MaMsATH proopa;

— OIEepaTUBHbIE MapaMeTpbl — JaHHbIE, MepelaBaeMble MPHOOpPY, KOTOpbIE OMPEAesioT
HacTpoiiku mpubopa (ero ycTpoicTB, (QPYHKIHII), HO HE XpaHATCS B SHEPTOHE3aBUCHMOH MaMSTH
npubopa;

— OIEepaTUBHbIE JaHHbIE — JaHHbIE, MPEAOoCTaBiseMble MPUOOPOM, KOTOPbIE H3MEHSIOTCS B
nporecce paboTel mpubOpa B COOTBETCTBUM C 33/JIaHHBIMU  HACTPOHMKAaMH W/MIM BHEUTHUMHU
BO3JEHCTBUSAMH.

I.1.6 Hekoropble HAacTpOWKM ¥ JaHHBIE TPHUOOpPa MOTYT OTHOCUTHCA OJIHOBPEMEHHO K
HECKOJIbKUM ~ KaTEeTOpHsIM, HalpuUMep: COCTOSHUE JUCKPETHOTO BBIXOJa MOXET OBITh Kak
ONEpPaTUBHBIM  MapaMeTpoM  (mepemaércs  npubopy  Kak  HACTpOMKa,  yCTaHABJIMBAIOLIAS
COOTBETCTBYIOIIEE COCTOSIHME AMCKPETHOTO BBIXOJAa), TaK M ONEpPaTHUBHBIM JAaHHBIM (OTpakaeT
TEKYIEE COCTOSIHUE JUCKPETHOIO BBIXOJA, KOTOPOE HE YCTAHABIMBAETCS COOTBETCTBYIOLIEH

HACTPOUKOH, HO ompeaessieTcs: cocTosiHueM reueparopa [LIIMM u/unu AUCKpEeTHBIX BXOAOB).

I'.2 OOmwuii mepevyeHnb AaHHBIX mMpoTokoaa Modbus

I'2.1 B rabmuie I'.2 mnepeuucineHsl Bce maHHbie mpoTokoida Modbus, peanusyemsbie
BcTpoeHHbIM [10 npubopa. B Tabnuie ykazansl:

— azpec (B ACCATUYIHON U MIECTHAIATEPHUYHON CUCTEME CUHCIICHHS),

— THII JaHHBIX mpoTokoia Modbus u cooTBeTcTBYIOIIME KOGl (DYHKIIMH 3aIIPOCOB JUIS YTCHUS
U 3aIUCH,

— KpaTKOe HaMMEHOBaHME (HAa3HAYCHWE) U KATErOpHs COOTBETCTBYIOIIUX HACTPOEK W JIaHHBIX
npubopa,

— 3HAYCHUC COOTBCTCTBYIOIIHUX HACTPOCK U JaHHBIX HpI/IGOpa M0 YMOJIYaHHIO.
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Tabnuya I'.2 — Ilepeuensv oannvix npomoxona Modbus

Anpec Tun gaHHbIX Imavenme
(ko pyHKIMH 1715 Ha3na4yenue (kaTeropus)
10 YMOJYAHHIO
Aec. | IECTH. | yrenus / 3anMCH)

JuckpeTHbIe BXObI

0 0x0000 |Discrete Input Cocrosane «DIN1» HE ONPEIEICHO
27-) (omepaTHBHBIE JaHHBIC)

1 ox0001 |Caoil Copoc cuérunka uMIryascoB «DINL» 0
(1/5,15) (omepaTHBHBIE TapaMeTpPhI)

1 0x0001 | Input Register Cuérunk ummynbcoB «DIN1» 0
47-) (omepaTHBHBIE JaHHBIC)

2 0x0002 |Coll Tun ¢punerpanun apedesra «DIN1» 0
(1/5,15) (xoH(UTypallMOHHbBIE TApaMETPHI)

128 0x0080 | Discrete Input Coctosinue «DIN2» HE OIpeIeIeHO
2/7-) (omepaTHBHBIE TaHHEIE)

129 ox0081 |Cail Copoc cuérunka uMITyascoB «DIN2» 0
(1/5,15) (omepaTHBHBIE TIApAMETPHI)

129 0x0081 | Input Register Cuérunk ummynbcoB «DIN2» 0
47-) (omepaTHBHBIE JaHHBIE)

130 0x0082 |Coll Tun ¢punetpanuu apedesra «DIN2» 0
(1/5,15) (KoH(UTypallMOHHBIE TApaMETPhI)

256 0x0100 |Discrete Input Coctosinue «DIN3» HE OIpeIeIeHO
2/7-) (omepaTHBHBIE TaHHBIE)

257 oxe101 |Coll Copoc cuérunka uMiyiabcoB «DIN3» 0
(1/5,15) (omepaTHBHBIE TIApAMETPHI)

257 0x0101 |Input Register Cuérunk ummynbcoB «DIN3» 0
47-) (omepaTHBHBIE JaHHBIE)

258 ox0102 |Caoil Tun ¢punbrparun apedesra « DIN3» 0
(1/5,15) (xoH(UTypallMOHHBIE TApaMeTPhI)

384 0x0180 |Discrete Input Coctosinue «DINg» HE OIpeIeIeHO
2/7-) (omepaTHBHBIE TaHHBIE)

385 0x0181 |Coll Copoc cuérunka uMiyabcoB «DIN4» 0
(1/5,15) (omepaTHBHBIE TIApAMETPHI)
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Anapec

Tun 1aHHBIX

3HayeHue
(ko pyHKIMH 1715 Ha3na4yenue (kaTeropus)
10 YMOJTYAHHIO
AeC. | IECTH. | yrenus / 3anmKCcH) y

385 0x0181 |Input Register Cuérunk ummynbcoB «DIN4» 0

4r/-) (omepaTHBHBIE TaHHBIE)
386 0x0182 |Coll Tun ¢punerpanun apedesra «DIN4» 0

(1/5,15) (xoH(HUTYpaIIMOHHbIE TTapaMETPHI)

JIMCKpETHBIE BBIXOIbI

4096

4096

4101

4104

4105

4112

4112

4113

4114

4115

4116

0x1000

0x1000

0x1005

0x1008

0x1009

0x1010

0x1010

0x1011

0x1012

0x1013

0x1014

Coil
(1/5, 15)

Input Register
(4/-)

Holding Register
(3,23/6,16, 22, 23)

Holding Register
(3,23/6,16, 22, 23)

Holding Register
(3,23/6, 16, 22, 23)

Coil
(1/5, 15)

Holding Register
(3,23/6,16, 22, 23)

Holding Register
(3,23/6,16, 22, 23)

Holding Register
(3,23/6,16, 22, 23)

Holding Register
(3,23/6, 16, 22, 23)

Holding Register
(3,23/6,16, 22, 23)

Cocrosiane «DOUT1»

(omepaTHBHBIC MTapaMeTPhl/TaHHBIC)

Craryc «DOUT1»

(oTrepaTUBHEIC TaHHEIE)

Koadpurnuent 3anonaenus [1IMM «DOUT 1»

(onmepaTHBHBIE TApaMETPHI)

[epuon LLIMM «DOUT1»

(xoH(UTypallMOHHbIE TapaMeTPhI)

Koaddunuenr 3anonuenus MM «DOUT1»,
0e30macHOe 3HAUYCHUE

(xoH(UTypallMOHHBIE TApaMETPHI)

Husepcus goruku «DOUT 1»

(KoHGUTYpaAITMOHHBIC TTAPAMETPHI)

Tun ¢pyskumm noruku «DOUT1»

(KoHGUTYpaAITMOHHBIC TTAPAMETPHI)

Bxoxa X moruxku «DOUT1»

(xoH(UTypallMOHHBIE TApaMETPHI)

Bxox Y moruxku «DOUT1»

(xoH(UTypallMOHHBIE TApaMETPHI)

Tun 3agepsxku jjoruku «DOUT 1»

(KoHOGUTYpaAITMOHHBIC TTAPAMETPHI)

JITUTENBHOCTD 3aACPIKKU/UMITYJIECA JIOTHKH
«DOUT1»

(KoHbUTYpaAITMOHHBIC TTAPAMETPHI)

HE OIIPCACIICHO

HC OIIPCACIICHO

HC OIIpCACIICHO

100
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Anpec

Tun 1aHHBIX

3HayeHue
(ko pyHKIMH 1715 Ha3na4yenue (kaTeropus)
10 YMOJTYAHHIO
AeC. | WECTH. | yrenus / 3anMcH) y

4224 |ox1080 |Coil Cocrostane «DOUT2» HE ONpEJICIICHO
(1/5,15) (omepaTHBHBIE TIApaMETPhI/ TAaHHBIE)

4224 |0x1080 |Input Register Craryc «DOUT2» HE OTIpeNIEIIEHO
4/-) (omepaTHBHBIE TaHHEIE)

4229 |0x1085 |Holding Register Koa¢dPpuuuent 3anonnenus LHUM «DOUT2» HE ONPECICHO
(3,23/6,16,22,23) |(omepaTuBHBIC TAPAMETPHI)

4232 |0x1088 |Holding Register Iepuon MM «DOUT2» 100
(3,23/6,16,22,23) |(xoH(UrypalIOHHBIE TAPAMETPHI)

4233 |0x1089 |Holding Register Koaddumuent 3anonuenus [ITAM «DOUT2», 0
(3,23/6,16,22,23) |6e3omacHOe 3HAUEHHUE

(KoHGUTYpaAITMOHHBIC TTAPAMETPHI)

4240 |ox1e90 |Coil Nusepcus noruku «DOUT2» 0
(1/5,15) (KoH(HUTYpaIMOHHbIE TTapaMETPHI)

4240 |0x1090 |Holding Register Tun ¢pynkumu noruku «DOUT2» 0
(3,23/6,16,22,23) |(xoH(pUrypalIOHHBIE TTAPAMETPHI)

4241 |0x1091 |Holding Register Bxoga X noruku «DOUT2» 2
(3,23/6,16,22,23) |(xoH(pUTypalIOHHBIE TTAPAMETPHI)

4242 |0x1092 |Holding Register Bxon Y noruku «DOUT2» 3
(3,23/6,16,22,23) |(xoH(HUTYpaIHOHHEIE TAPAMETPHI)

4243 |0x1093 |Holding Register Tumn 3agepsxku oruku «DOUT2» 0
(3,23/6,16,22,23) |(xoH(HUTYypaIHOHHEIE TAPAMETPHI)

4244 |0x1094 |Holding Register JTUTEeNbHOCTD 33ACPKKN/UMITYIIECA JIOTHKH 5
(3,23/6,16,22,23) |«DOUT2»

(KoHbUTYpaAITMOHHBIC TTAPAMETPHI)

4352 |ex11e0 |Coil Coctosiaue «DOUT 3» HE OIPEICIICHO
(1/5,15) (onmepaTHBHBIEC TapaMeTpPbl/ TaHHBIC)

4352 |0x1100 |Input Register Craryc «DOUT3» HE OTpEeJICIICHO
47-) (omepaTHBHBIC TAHHBIC)

4357 |@x1105 |Holding Register Koaddumuenr 3anonuenws [IIAM «DOUT 3» HE ONpeJIeIICHO
(3,23/6,16,22,23) |(omepaTHBHBIE TAPaAMETPHI)
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Anapec

Tun 1aHHBIX

3HayeHnue
(ko pyHKIMH 1715 Ha3na4yenue (kaTeropus)
10 YMOJYAHHIO
AeC. | IECTH. | yrenus / 3anmKCcH) y
4360 |@x1108 |Holding Register Iepuox MM «DOUT3» 100
(3,23/6,16,22,23) | (xoH(HUTYpaIHOHHEIE TAPAMETPHI)
4361 |0x1109 |Holding Register Koadpuuuent 3anonnenus LHUM «DOUT 3», 0
(3,23/6,16,22,23) |Ge3omacHOe 3HAUEHHUE
(KoHGUTYpaAITMOHHBIC TTAPAMETPHI)
4368 |ox111e |Coil WuBepcus noruxu «DOUT 3» 0
(1/5,15) (xoH(HUTYpaIMOHHbIE TTapaMETPHI)
4368 |ox1110 |Holding Register Tun ¢pynkuuu noruxku «DOUT3» 0
(3,23/6,16,22,23) |(xoH(pUTypalIOHHBIC TTAPAMETPHI)
4369 |0x1111 |Holding Register Bxon X nmoruku «DOUT3» 3
(3,23/6,16,22,23) | (xoH(UTypallHOHHBIE TAPAMETPHI)
4370 |@x1112 |Holding Register Bxon Y noruku «DOUT3» 4
(3,23/6,16,22,23) | (xoH(HUTYpaIHOHHEIE TAPAMETPHI)
4371 |ox1113 |Holding Register Tun 3agepsxku noruku «DOUT3» 0
(3,23/6,16,22,23) | (xoH(HUTYpaIHOHHEIE TAPAMETPHI)
4372 |0x1114 |Holding Register JTUTEeNbHOCTD 33ACPKKN/UMITYIIECA JIOTHKH 5
(3,23/6,16,22,23) |«DOUT3»
(xoH(UTypallMOHHBIE TApAMETPHI)
4480 |ox1180 |Coil Cocrostane «DOUT4» HE ONpEJICIICHO
(1/5,15) (onepaTHBHBIEC TapaMeTpPbl/ TaHHEIE)
4480 |0x1180 |Input Register Cratyc «DOUT4» HE OIpeIeIeHO
4/-) (omepaTHBHBIE TaHHEIE)
4485 |0x1185 |Holding Register KoadPpuuument 3anonnenus LHUM «DOUT4» HE ONpEACICHO
(3,23/6,16,22,23) |(omepaTHBHEIE TAPAMETPHI)
4488 |0x1188 |Holding Register [epuon HINM «DOUT4» 100
(3,23/6,16,22,23) |(xoH(pUTypalIOHHBIE TTAPAMETPHI)
4489 |0x1189 |Holding Register Koaddumuent 3anonuenns [ITAM «DOUT4», 0
(3,23/6,16,22,23) |6e3omacHoe 3HAUCHHUE
(koH(UTYpaIIHOHHBIC TAPAMETPHI)
4496 |0x1190 |Coil HNusepcus noruku «DOUT4S» 0
(1/5,15) (xoH(UTypallMOHHBIE TapaMEeTPhI)

«M2000-44A» ALLAP.421459.001 POn Hsm.1 om 01.08.2019

79




Tun 1aHHBIX

Anpec

(xox pyHKUMM IS

AeC. | WECTH. | yrenus / 3anMcH)

Ha3na4yenue (kaTeropus)

3HaueHnue

mo yMmo/J11aHu1o

4496 |0x1190 |Holding Register

(3,23/6, 16,22, 23)

4497 |@x1191 |Holding Register

(3,23/6, 16,22, 23)

4498 |@x1192 |Holding Register

(3,23/6, 16, 22, 23)

4499 |0x1193 |Holding Register

(3,23/6, 16,22, 23)

4500 |©@x1194 |Holding Register

(3,23/6, 16,22, 23)

Tun ¢yuxuuu toruku «DOUTS»

(xoH(pHUTypaOHHBIE TTAPAMETPHI)

Bxox X noruku «DOUT4»

(koHGUTYpaAITMOHHBIE TTAPAMETPHI)

Bxox Y noruku «DOUT4»

(KoH(UTypallMOHHBIE TApaMETPHI)

Tun 3agepxku joruku «DOUT4»

(xoH(UTypallMOHHBIE TApaMETPHI)

JITUTENBHOCTD 3aA€PIKKH/UMITYIIECA JTOTHKH
«DOUT4»

(xoH(UTypallMOHHBIE TApaMETPHI)

AHaJIOTrOBbIE BXOBI

8194 |0x2002 |Input Register

(4/-)

8196 |@x2004 |Input Register

(41-)

8198 |@x2006 |Input Register

(4/-)

8199, |0@x2007, |Input Register
8200 |ox2008 |(4/-)

8202 |@x200A |Holding Register

(3,23/6, 16,22, 23)

8202 |©Ox200A |Input Register

(4/-)

8203, |0x200B, |Input Register
8204 |ox200C |(4/-)
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MruoBeHHoe 3HayeHne «AIN1»

(omepaTUBHEIC TaHHEIC)

Kox ALIIT «AIN1»,
aBTOMATHYECKOE OOHOBIICHHE

(oTmiepaTUBHEIC TaHHBIC)

3unauenue «AlIN1y», nenoe,
aBTOMAaTHYECKOE OOHOBIIEHHE

(omepaTUBHEIC TaHHEIC)

3unauenue «AlIN1y», ¢ maBaroiiei 3asaTou,
aBTOMAaTHYeCKOe OOHOBJICHHE

(omepaTUBHEIC TaHHBIC)

Mapametp Val} nepecuéra «AIN1»

(KoHGUTYpaAITMOHHBIC TTAPAMETPHI)

Pesynprat nepecuéra «AlIN1», nenoe,
aBTOMaTH4YEeCKOe OOHOBJICHHE

(oTiepaTUBHEIC TaHHEIC)

Pesynprar nepecuéra «AIN1»,
C IIaBarOIICH 3aIIsTOMH,
aBTOMATHYECKOE OOHOBJICHUE

(omiepaTUBHEIC TaHHEIC)

HC OIIPCACIICHO

HE OIIPCACIICHO

HE OIIPCACIICHO

HE OIIPCACIICHO

HC OIIPCACIICHO

HC OIIpCACIICHO




Anapec

Tun 1aHHBIX

3HayeHue
(ko pyHKIMH 1715 Ha3na4yenue (kaTeropus)
10 YMOJTYAHHIO
AeC. | IECTH. | yrenus / 3anmKCcH) y
8204 |@x20eC |Holding Register Mapametp Val}, nepecuéra «AIN1» 10000
(3,23/6,16,22,23) | (xoH(HUTYpaIHOHHEIE TAPAMETPHI)
8205 |0@x20eD |Holding Register IMapametp Dp' nepecuéra «AINL» 3
(3,23/6,16,22,23) | (xoH(HUTYypaIHOHHEIE TAPAMETPHI)
8206 |0x200E |Holding Register ABToMarnueckoe oOHoBIeHUE Oydepa «AIN1» 0
(3,23/6,16,22,23) |(xoH(pUTypalIOHHBIC TTAPAMETPHI)
8206 |@x200E |Input Register MeTtka BpeMenu usmepenust «AINL» | HE OIpeIeIeHO
4r-) ABTOMAaTU4ECKOE OOHOBJIICHHE
(omiepaTUBHEIC TaHHBIE)
8207 |@x200F |Holding Register Peanuzarus qoctyna k pesynbraTam «AIN1» 96
(3,23/6,16,22,23) | (xoH(UTYpaIlHOHHBIE TAPAMETPHI)
8216 |ox2018 |Coil IMoxasnenue 50 'y «AINL» 1
(1/5,15) (KoH(HUTYypaIMOHHbIE TTApaMETPHI)
8216 |0x2018 |Holding Register KomnuectBo ycpenusembix 3HadeHnii «AIN1» 16
(3,23/6,16,22,23) | (xoH(HUTYpaIHOHHEIE TAPAMETPHI)
8217 |ex2019 |Caoll [Iponyck nukoBbIX 3HaYeHUH «AIN1» 1
(1/5,15) (xoH(UTypallMOHHBIE TApaMETPHI)
8322 |@x2082 |Input Register MruoBeHHOe 3HadeHHEe «AIN2» HE OIpeIeIeHO
4/-) (omepaTHBHBIE TaHHBIE)
8324 |@x2084 |Input Register Kom AITIT «AIN2» , HE ONpEeJICIICHO
4r/-) aBTOMAaTHYECKOE OOHOBIICHHE
(oTrepaTUBHEIC TaHHEIC)
8326 |0x2086 |Input Register 3nayenue «AlIN2y», nenoe, HE OIpesIeNeHO
4/-) aBTOMATHYECKOE OOHOBIICHHE
(oTiepaTUBHEIC TaHHEIC)
8327, |0x2087, |Input Register 3uauenue «AlIN2y», ¢ miaBaromei 3amaTou, HE OMPECICHO
8328 |0x2088 |((4/-) aBTOMATHYECKOE OOHOBIICHHE
(omepaTUBHEIC TaHHEIC)
8330 |0x208A |Holding Register Mapamerp Val3 nepecuéra «AIN2» 0
(3,23/6,16,22,23) |(xoH(pUTypalIOHHBIC TTAPAMETPHI)
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Anpec Tun gaHHbIX
3HayeHue
(ko pyHKIMH 1715 Ha3na4yenue (kaTeropus)
10 YMOJTYAHHIO
AeC. | WECTH. | yrenus / 3anMcH) y
8330 |@x208A |Input Register Pesynbrar nepecuéra «AIN2y, nienoe, HE OIpeIeIeHO
4r/-) aBTOMAaTHYECKOE OOHOBIICHHE
(omepaTUBHEIC TaHHBIC)
8331, |0@x208B, |Input Register Pesynbrar nepecuéra «AIN2», HE OIPEIEICHO
8332 |@x208C |((4/-) C TUIABAIOIIEH 3aIATOMH,
aBTOMAaTH4eCKOe OOHOBIICHHE
(omepaTUBHEIC TaHHBIE)
8332 |@x208C |Holding Register Mapametp Val?, nepecuéra «AIN2» 10000
(3,23/6,16,22,23) |(xoH(HUTypaIHOHHEIE TAPAMETPHI)
8333 |0x208D |Holding Register Mapamerp Dp? mepecuéra «AIN2» 3
(3,23/6,16,22,23) |(xoH(HUTYypaIHOHHEIE TAPAMETPHI)
8334 |0x208E |Holding Register ABToMaTnueckoe ooHoBieHHE Oydepa «AIN2» 0
(3,23/6,16,22,23) |(xoH(pUTypalIOHHBIE TTAPAMETPHI)
8334 |@Ox208E |Input Register MeTtka BpeMeHu usmepeHus «AIN2» | HE OIpeIeIeHO
ar-) ABTOMAaTU4eCKOe OOHOBJIICHHE
(omiepaTUBHEIC TaHHBIC)
8335 |@x208F |Holding Register Peanu3zarus qoctyna K pesynbraram «AIN2» 96
(3,23/6,16,22,23) |(xoH(pUrypalIOHHBIE TAPAMETPHI)
8344 |@x2098 |Coil IMoxasnenue 50 Iy «AIN2» 1
(1/5,15) (KoH(HUTYpaIMOHHbIE TTapaMETPHI)
8344 |0x2098 |Holding Register KomnuecTBo ycpenusembix 3HadeHuit «AIN2» 16
(3,23/6,16,22,23) |(xoH(HUTYpaIHOHHEIE TAPAMETPHI)
8345 |0x2099 |Coll [Iponyck nukoBbIX 3HaYeHUH «AIN2» 1
(1/5,15) (xoH(UTypallMOHHBIE TApaMETPHI)
8450 |@x2102 |Input Register MruoBeHHOe 3HadeHHEe «AIN3» HE OIpeIeIeHO
4r/-) (omepaTHBHBIE TaHHBIE)
8452 |@x2104 |Input Register Kom AITIT «AIN3» , HE ONpEJICIICHO
4r/-) aBTOMAaTHYECKOE OOHOBIICHHE
(omepaTUBHEIC TaHHEIC)
8454 |@x2106 |Input Register 3unayenue «AlIN3», nemnoe, HE OIpeNIETIEHO
4r/-) aBTOMATHYECKOE OOHOBIICHHE
(oTepaTUBHEIC TaHHEIC)
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Anapec

Tun 1aHHBIX

3HayeHue
(ko pyHKIMH 1715 Ha3na4yenue (kaTeropus)
10 YMOJTYAHHIO
AeC. | IECTH. | yrenus / 3anmKCcH) y
8455, |@x2107, |Input Register 3nauenne «AlIN3y, ¢ maBaromie 3amnsaToun, HE ONPEIEICHO
8456 |@x2108 |(4/-) aBTOMAaTHYECKOE OOHOBIICHHE
(omiepaTUBHEIC TaHHBIC)
8458 |@x210A |Holding Register Mapametp Val3 nepecuéta «AIN3» 0
(3,23/6,16,22,23) | (xoH(HUTYpaIlHOHHEIE TAPAMETPHI)
8458 |0x210A |Input Register Pesynprat nepecuéra «AlIN3», nenoe, HE OIpesIeTIeHO
4r/-) aBTOMATHYECKOE OOHOBIICHHE
(oTiepaTUBHEIC TaHHEIC)
8459, |0x210B, |Input Register Pesynprar nepecuéra «AIN3», HE OIpeNIEIeHO
8460 |ox21eC |[(4/-) C MJIaBaroLIeH 3amsaToM,
aBTOMAaTH4eCKOe OOHOBIICHHE
(oTrepaTUBHEIC TaHHEIC)
8460 |@x210C |Holding Register [apametp Val3, nepecuérta «AIN3» 10000
(3,23/6,16,22,23) | (xoH(HUTYpaIHOHHEIE TAPAMETPHI)
8461 |ox21eD |Holding Register IMapamerp Dp® nepecuéra «AIN3» 3
(3,23/6,16,22,23) |(xoH(pUTypalIOHHBIE TTAPAMETPHI)
8462 |@x210E |Holding Register ABToMaTH4eckoe oOHoBIeHHE Oydepa «AIN3» 0
(3,23/6,16,22,23) | (xoH(UTYpaIHOHHBIE TAPAMETPHI)
8462 |@x210E |Input Register MeTtka BpeMenu uamepenust «AIN3» | HE OIpeIeIeHO
4r/-) aBTOMAaTHYECKOE OOHOBIICHHE
(omiepaTUBHEIC TaHHEIC)
8463 |@x210F |Holding Register Peanuzarus qoctyna k pesynbraram «AIN3» 96
(3,23/6,16,22,23) | (xoH(HUTYpaIHOHHEIE TAPAMETPHI)
8472 |0x2118 |Caoil ITomasnenue 50 ' «AIN3» 1
(1/5,15) (xoH(UTypallMOHHBIE TApaMETPHI)
8472 |0x2118 |Holding Register KomnuectBo ycpenusembix 3HadeHuit «AIN3» 16
(3,23/6,16,22,23) |(xoH(pUTypalIOHHBIC TTAPAMETPHI)
8473 |@x2119 |Cail Ipomyck nukoBBIX 3HaYeHUH «AIN3» 1
(1/5,15) (KoH(HUTYypaIMOHHbIE TTApaMETPHI)
8578 |@x2182 |Input Register MruosenHoe 3HaueHue «AIN4» HE OIpeNIeIeHO
4/-) (omepaTHBHBIE TaHHEIE)
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Tun 1aHHBIX
(xox pyHKUMM IS
YTeHHUd / 3aTHCH)

Ha3na4yenue (kaTeropus)

3HaueHnue

mo yMmo/J11aHu1o

Anpec

Jec. | IIeCTH.
8580 0x2184
8582 0x2186
8583, [0x2187
8584 0x2188
8586 Ox218A
8586 Ox218A
8587, [0x218B
8588 0x218C
8588 0x218C
8589 0x218D
8590 Ox218E
8590 Ox218E
8591 Ox218F
8600 0x2198
8600 0x2198
84

Input Register
(47-)

Input Register
(47-)

Input Register
(47-)

Holding Register
(3,23/6,16, 22, 23)

Input Register
(47-)

Input Register
(47-)

Holding Register
(3,23/6,16, 22, 23)

Holding Register
(3,23/6,16, 22, 23)

Holding Register
(3,23/6,16, 22, 23)

Input Register
(4/-)

Holding Register
(3,23/6,16,22,23)
Coil

(175, 15)

Holding Register
(3,23/6,16, 22, 23)
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Kom ALIIT «AIN4» |
aBTOMAaTHYECKOE OOHOBIIEHHE

(omepaTUBHEIC TaHHBIC)

3unauenue «AlN4y», nienoe,
aBTOMAaTHYECKOE OOHOBIIEHHE

(oTiepaTUBHEIC TaHHEIC)

3unauenue «AlN4y, ¢ maBaroiei 3asTou,
aBTOMAaTHYeCKOoe 0OHOBJICHHE

(omrepaTUBHEIC TaHHEIE)

Mapamerp Valg nepecuéra «AIN4»

(KoHGUTYpaAITMOHHBIC TTAPAMETPHI)

PesyneraT nepecuéra «AlN4y, nienoe,
aBTOMATHIECKOEC OOHOBJICHHC

(oTrepaTUBHEIC TaHHEIC)

Pesynbrat mepecuéra «AIN4»,
C TIJIaBaloIIeH 3aIIsITOMH,
ABTOMAaTU4eCKOe OOHOBIICHHE

(omepaTUBHEIC TaHHBIE)

[apamerp Valf, nepecuéra «AIN4»

(xoH(UTypallMOHHBIE TApaMETPHI)

[Tapametp Dp4 nepecuéra «AIN4»

(xoH(UTypallMOHHBIE TApaMETPHI)

ABTtoMaTnueckoe ooHoBieHHE Oydepa «AlIN4A»

(KoHbUTYpaAITMOHHBIC TTAPAMETPHI)

Mertka BpemeHH n3MepeHust «AIN4»,
aBTOMaTH4YeCKOe OOHOBIICHHE

(oTiepaTUBHEIC TaHHEIC)

Peanmuzanus moctyma k pesynbratam «AIN4»

(koHGUTYpaAITMOHHBIC TTAPAMETPHI)

ITongasnenue 50 ' «AIN4»

(koHbUTYpaAITMOHHBIC TTAPAMETPHI)

KommdectBo ycpemuseMbprx 3HadeHUNA «AIN4»

(xoH(UTypallMOHHbIE TApaMEeTPhI)

HE OIIPCACIICHO

HE OIIPCIACIICHO

HE OIIPCACIICHO

HE OIIPCACIICHO

HE OIIPCACIICHO

10000

HC OIIPCACIICHO

96

16




Anapec

Tun 1aHHBIX

3HayeHue
(ko pyHKIMH 1715 Ha3na4yenue (kaTeropus)
0 YMOJYAHHIO
AeC. | IECTH. | yrenus / 3anmKCcH) y
8601 |@x2199 |Cail Iponyck nuKoBBIX 3HaYeHUH «AINS» 1
(1/5,15) (KoH(HUTYypaIMOHHbIE TTApaMETPHI)

CrieninaibHBIC YCTPONCTBA BBO1a-BBIBOIA (BXOIbI ITUTAHHMS)

24582 |0x6006 |Input Register 3navyenue «U1», nenoe HE OIpesIeTIeHO
47-) (omepaTHBHBIE JaHHBIE)

24583, |0x6007, |Input Register 3nadyenue «U1y, c miaBatomiet 3ansToi HE OIpeNIEIeHO

24584 |0x6008 |(4/-) (omepaTHBHBIE TaHHEIE)

24591 |@x600F |Holding Register Peanuzanust noctyna k pesynbratam «U1» 8
(3,23/6,16,22,23) | (xoH(HUTYpaIHOHHEIE TAPAMETPHI)

24710 |0x6086 |Input Register 3navyenue «U2», nenoe HE OIpeNIeTIeHO
4r/-) (omepaTHBHBIE TaHHEIE)

24711, |0x6087, |Input Register 3nauenne «U2», C IIaBaromIeH 3amsaTou HE ONPEIEICHO

24712 |0x6088 |(4/-) (omepaTHBHBIE TaHHBIE)

24719 |0x608F |Holding Register Peanu3zarust qoctyna k pesynbraram «U2» 8
(3,23/6,16,22,23) | (xoH(HUTYpaIHOHHEIE TAPAMETPHI)

YcrpoticTBa, nHTEpdEHCH M TPOTOKONIBI 0OMeHa maHHbiME (RS-485, Modbus)

28672 |0x7000 |Holding Register CkopocTh 0OMeHa TaHHBIMU 3
(3,23/6,16,22,23) |(xoH(pUrypalIOHHBIC TTAPAMETPHI)

28673 |0x7001 |Holding Register dopmMaT cMMBOJIa U PEKUM 0OMEHa JaHHBIMU 4
(3,23/6,16,22,23) |(xoH(pUTypalIOHHBIC TTAPAMETPHI)

28676 |0x7004 |Holding Register Anpec npubopa 16
(3,23/6,16,22,23) | (xoH(HUTYpaIHOHHEIE TAPAMETPHI)

28680 |0x7008 |Holding Register CeteBoii TaiimayT 0
(3,23/6,16,22,23) | (xoH(HUTYpaIHOHHEIE TAPAMETPHI)

Yacel pealIbHOTO BpEMEHU U KaJIEHIAPh

32768 |0x8000 |Holding Register Texymas gara: rox 2017
(3,23/6,16,22,23) |(xoHpUTypallIOHHBIE TAPAMETPBI,

OIEePATHBHBIC TaHHBIC)
32769 |0x8001 |Holding Register Texymias gara: mecsiy 1

(3,23/6, 16, 22, 23)

(xoH(UrypallMOHHBIE TApaMETPHI,

OTIepaTHBHBIC JaHHBIC)
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Anpec

Tun 1aHHBIX

3HayeHue
(ko pyHKIMH 1715 Ha3na4yenue (kaTeropus)
10 YMOJTYAHHIO
AeC. | WECTH. | yrenus / 3anMcH) y

32770 |0x8002 |Holding Register Texyras gara: 1eHb 1

(3,23/6,16,22,23) |(xoH(DHUTYpaIlHOHHEIE TAPAMETPEI,
OIepaTHBHBIC TAHHBIC)

32771 |0x8003 |Holding Register TekyIee BpeMs: 4achl 0
(3,23/6,16,22,23) |(onepaTuBHbIC JaHHBIC)

32772 |0x8004 |Holding Register Texymiee BpeMsi: MUHYTHI 0
(3,23/6,16,22,23) |(omepaTHBHBIC JaHHBIC)

32773 |0x8005 |Holding Register Texymiee BpeMsi: CEKYHIBI 0
(3,23/6,16,22,23) |(omepaTHBHBIC JaHHBIC)

Wndopmanmu o npubope u CepBUCHBI

e pyHKIIMHN

36864 |0x9000 |Holding Register Peructp KoMaH HE ONpeJIeIICHO
(-/6, 16, 23) (omepaTHBHBIE TIApAMETPHI)

36864 |@x9000 |Input Register Tun npudopa 62
4r/-) (xoH(HUTYpaIMOHHbIE aHHBIE)

36865 |@x9001 |Input Register Bepcus anmaparHoit yactu mpubopa 100
47-) (xoH(UTYypallMOHHbIE JaHHbBIE)

36866, |9x9002, |Input Register Wnenruduxarop mpubopa HE OIpeIeIeHO

36867, |0x9003, |(4/-) (xoH(UTypallMOHHbIE JaHHbBIE)

36868 |0x9004

36869 |0x9005 |Input Register Bepcus BcTpoenHoro I10 npubopa HE OIpeNIETIeHO
47-) (xoH(UTypallMOHHbIE aHHBIE)

36880 |@x9010 |Discrete Input CocrosiHue KOpITyca mpudopa HE OIpeNIETIEHO
27-) (omepaTHBHBIE JaHHBIC)

36880 |0x9010 |Input Register CuéTumK BCKPBITHI KOpITyca mpudopa 0
4/-) (omepaTHBHBIE TaHHEIE)

36881 |@x9011 |Input Register Craryc nutanus npudopa 0
4/-) (omepaTHBHBIE TaHHEIE)
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IMpunoxenue /|
(oGs3aTenBHOE)

DOyHKUMH PUIBTPALUH AHAJOTOBBIX CUTHAJIOB

A.1 Padora 6;10ka noxaByeHust Curiagna yacroroi 50 I'n

J.1.1 bnok momaBnenusi curHana yactoro 50 'y mpuHMMaeT Ha BXozie MUGPOBOI CUTHAT C

gactoror auckperuszammu 800 ['m m Qopmupyer Ha BeIXOAE HHGPOBONW CHUTHAT C YacTOTOH

muckpernzanuu 100 ['m. 3navenuss oTcuéroB MUGPOBOrO CHUTHAIA Ha BBIXOAE OJIOKA 3aBUCST OT

HACTPOWKH (PYHKIIMU MOJaBJIeHUs curHaia yactoToi 50 ['1 (BKIIroueHa/BBIKIIIOUYCHA).

N.1.2 Ecmu dbyHkums nopaBieHusi curHaiga dactotor 50 'y BkIIOYEHA, TO KaKIBIA OTCUET

CUTHaJa Ha BbIXoJle 0JIOKa paBeH cpeaHeMy apu(MeTHUECKOMY 3HaYeHHIO 16-TH MociaeIHUX OTCYETOB

CUTHaja Ha Bxoje O5oka (cM. pucyHok [].1a).

N.1.3 Ecmu ¢ysknus nomasieHus curHana dactotoi 50 ['1 BeIKIIOYEHA, TO KaXIBIA OTCUET

CUTHQJIa Ha BBIXOAC OJIOKa paBEeH 3HAYCHHUIO IIOCJIEIHETr0 OTCuéTa CHUTHajga Ha Bxonae OJoka

(cMm. pucynok /1.10).

A
A

10 mc
0)
Ui
o) o] o _ g7l o _ gyl 0
ue ue, U = U Ue = Ui XUZ
< >
10 mc
Ut - 1 pOBOH CUTHAT Ha BXOJIe OJI0Ka ToJaBiIeHHsl curHaiia gactoTor 50 ', 3Ha4eHHs OTCUETOB
KxoToporo pasubl UL, ..., Ul

U° - uubpoBoii curHai Ha BeIxoJe O0Ka mogaBiaeHus curaaia yactotoit 50 I, 3HaYeHus 0TCUETOB

kortoporo pasust U%4, ..., UJ

Pucynox J[.1 — Bpemennvie ouazpammuvl cueHaios Ha 6xooe u 8blxooe 0J10Ka N0O0AGIeHUs CUCHANLA

yacmomoti 50 I'y: @) ¢pyuryus nodasrenus cuenana yacmomou 50 I'y exnouena,

0) @pynxyus nooasnenus cuenana yacmomou 50 I'y evikarouena
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.2 Pabora 6;0Kka puabTpanuu

J.2.1 bnox ¢unbTpanuy NpuHUMAET Ha BXOJAC MU(GPOBOM CUTHAT C YaCTOTON AUCKPETU3AIMH
100 I'm u popmupyeT Ha BBIXOAE 3HAUEHUE pe3yibTaTra 0OpabOTKH BXOIHOTO CHUTHAJa C MOMOIIBIO
YCpPEIHEHUs] TOCIETHUX OTCYETOB IU(PPOBOrO CHUTHAJIA HAa BXoje OJioka. 3HaueHHe pe3yibTara Ha
BbIXO/Ie 0JIOKa BBIUMCIISIETCS TOJBKO MPU COOTBETCTBYIOLIEM 3alpoce Ha YTEHHE pe3yibTaTa OJoka
(GWIBTpalUK U 3aBUCUT OT HACTPOEK OJIOKA (PHIIBTPAIIH:

— HACTPOMKU KOJIMYECTBA YCPEAHAEMBIX 3Ha4eHUH (0T 1 10 16 BKIIOUUTENIBHHO);

— HACTPOWKHU (PYHKIHMU HCKIIOYEHHUS MAKCHMajIbHOIO U MHHHUMAJILHOTO (TIMKOBBIX) 3HAYEHUI
(BKJTFOYCHA/BBIKIIIOUCHA).

1.2.2 Hactpoiika (yHKIMM UCKIIOYCHHS MAaKCUMAIBHOTO W MHUHUMAIBHOTO 3HAYCHHIA
UCIOJIBb3YETCs OJIOKOM (PUIIbTpAIMK TOJIBKO B TOM CIIy4ae, €CIU KOJUYECTBO YCPEIHSIEMbIX 3HAUCHHIA
Oosbe 2.

J.2.2.1 Ecnu QyHKIHS UCKITIOYCHUS MaKCHMAIbHOTO U MHHUMAILHOTO 3HAUYCHUH BBIKIIOUCHA,
WIM eclau (QYHKIMS MCKIIOYEHUS MaKCUMalbHOIO W MUHUMAJIBbHOIO 3HA4YeHHWH BKIIOYEHA, HO
KOJINYECTBO YCPETHSAEMBIX 3HAU€HUU paBHO | wim 2, TO 3HaYeHHE pe3yabTaTa Ha BbIXOjAE OJOKa

(GUIBTpAIIUN PACCUUTHIBACTCS 110 CIIEAYyOIIel hopmyie:

1 N
o _— i
ve =5 U} (1D
j=1
rie U° — 3nadeHne pe3ysbTaTa Ha BEIXOJE OJI0Ka,

N — KOIMYECTBO yCPEAHSAEMbIX 3HAYEHUH,

U} — U}, — 3nauenus nocnennnx N oTcuéToB HU(pPOBOTO CHTHANA HA BXOJE 6JI0KA.

J.2.2.2 Ecnu QyHKIUSA UCKITIOUYEHUS MAaKCUMAJIBHOTO 1 MUHUMAJIBHOTO 3HAYCHUI BKIIIOUYCHA, U
KOJIMYECTBO YCPEIHSEMbIX 3HaueHUW Oojblle 2, TO 3HAYCHHE pe3ylbTara Ha BbIXOAE OJ0Ka

(GUIBTpAIIU PACCUUTHIBACTCS 10 CIIEAYyOIeH hopmyie:

1 N
Ul =—— U — min U} — max U
N-2 I agjsv T asjsn T ) (14.2)
j=1
rne U° — 3naueHue pe3yibTaTa Ha BEIXOZE OJI0Ka,

N — KOIM4ecTBO YCPEAHIAEMBIX 3HAYCHMUI,
Ui — Uy — 3Hauenus nocieauux N oTcu€roB 1udpoBOro curHaia Ha Bxoae 0JI0Ka.
J.2.3 bnox ¢unpTpanuu uUMeeT BHYTpeHHHH Oydep, B KOTOpoM XpaHuT N TOCIETHUX

0TCcuY€TOB IU(POBOTO CUTHAJIA, ITOCTYIAIOIIET0 Ha BXOJ OJ0Ka.
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J.2.4 brnox ¢uupTpauy BBIIOJIHJAET 00pabOTKY 3ampoca Ha YTCHHE pe3yibrara OJoka
(buIBTpaIy CIeTYIONUM 00pa3oM:

— BBIUMCIIACT 3HaUeHue pesyabTara no ¢opmyne ([A.1) mwm ([.2) B 3aBUCUIMOCTH OT HAaCTPOEK
6noka puabTpaIK, UCTIONB3YS AT pacu€ToB 3HAYCHHS MMOCHeAHUX N OTCUETOB BXOJHOTO IIU(PPOBOTO
CUTHAJIa, XpaHsIIIHeCs BO BHyTpEeHHEM Oydepe;

— OuHMIIAET BHYTpeHHUH Oydep;

— BO3BpalllaeT 3HaYCHUE Pe3yNIbTaTa.

J1.2.5 OO0paboTka 3ampoca Ha YTECHHE pe3yibTaTa 0JIoKa (UIBTPAIIUU BBITOIHICTCS TOJHKO B
TOM clTydae, €Clid KOJTHYECTBO OTCYETOB BXOTHOTO U(PPOBOTO CHTHAIA BO BHYTpEeHHEM Oydepe paBHO
N (Oydep 3amonnen). Ecnu On0k ¢uibTpanuy moiydaeT 3ampoc Ha YTEHUE pe3yiabTara M BO
BHyTpeHHeM Oydepe xpanutca 0 < n < N oTc4éroB BXOJHOrO LU(POBOro curHaiga, To oOpaboTka
3ampoca 3anepkuBaercs Ha Bpems (N — n) - 10 mc. MakcuManbHas 3a7epixkka 00pabOTKH 3ampoca Ha
4yTeHHue pe3yabTara 61oka puinbpTpanuu He npesbimaet N - 10 mc.

1.2.6 Ha pucynke J[.2 nzo0paxEéH mpumep padboThl Oj0Ka (GUIBTpAlUA CO CIEAYIOIUMHU
HaCTPOUKaMU:

— KOJIMYECTBO YCPEIHSIEMBIX 3HAYEHUU PaBHO 7,

— (byHKIMS UCKITIOYEHUSI MAKCUMAJIbHOIO M MUHMMAJIbHOI'O 3HAUYEHHH BKIIIOUYEHA.

J.2.6.1 B MomeHT BpeMmeHHU t; OJIOK (MIbTpalliu MOJyYaeT 3alpoc Ha YTEHUE pe3ysibTaTa,
BO3BpalllacT BEIYUCICHHOE 3HAUEHUE pe3yIbTaTa, paBHOE

1 2 . . .
U"=§ Z Uj‘— min U! — max U! |,

—4sjs2 ) —asj<2
=

Y OYUIIAET BHYTpEHHUH Oydep.
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10 mc

ut Ui, UL U{XUzi><U§XUiXUéXUéXU;’XUéXU;XU{O

L UL Ul Ut | - us | Uk | us | us | U | U | U
(] . .
l l l l l l l L L l
g U_3 U_z U_1 UO - - U3 U4_ U5 U6 U7 U8
\©
Ui 7 ULG Ui 5 Ui4 - - - - - - Ué Ui
t
Ui - HH(prBOﬁ CUT'HAJ Ha BXOJ€ 6n01<a (bHHLTpaHI/II/I, 3HAUECHUS OTCUETOB KOTOPOI'O paBHbIL Ui7, ey U:{O

Pucynox /1.2 — Bpemennvie ouazpammul cueHaia Ha 6xooe 610Ka Quibmpayuu u cOCmosaHus

gHympenHezo 0ypepa
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IHpuiaoxkenue E
(oGs3aTenbHOE)

IIpumepsl M3MEHEHUsI OCHOBHBIX Pe:KMMOB padoThl npudopa

E.1 Ilepexoa mpuéopa u3 IITATHOIO PeKUMa padoThI B pe:KMM padoThl NPH NOHUKEHHOM

HANIPSZKEHUH MUTAHUS U 00paTHO

E.1.1 Ha pucynke E.1 npomnmtocTpupoBaHO U3MEHEHHE CUTHAJIOB M ()J1aroB Ha BBIXOAE OJ0Ka
KOHTPOJISl HANpsDKEHUs MUTAHHUS TPU MEpexojie Mpudopa M3 INTATHOTO PEXHMa paboThHl B PEXHUM
paboOThl NpH MOHMKECHHOM HANpPSKCHUMM IUTAHUS M OOpaTHO, a TakKe OCOOEHHOCTH Iiepexoja
npubopa U3 IITATHOTO PeXHMa pabOThl MPUOOpPa B PEKUM PaOOTHI MPU MOHMKEHHOM HAIPSIKCHUN
nuTanus. CepbIM IBETOM OTMEUYEHBI 00JIACTH MTHOBEHHBIX 3HAUCHHI HANpsDKEHUsS MUTaHUS Ipudopa
U BPEMEHHBIX 3a/Iep’KeK, IPU KOTOPBIX MPHUOOP OCTAETCS B IUTATHOM pEXHUME pabOThl, HECMOTpPS Ha
BBINOJIHEHHUE ycaosus US < 10,0 B.

E.1.1.1 B MoMeHT BpeMeHH t; HampspKeHUE MUTaHUS MpUOopa JTocTUraeT 3HayeHus 6,3 B, mpu
KOTOpoM 3amyckaeTrcss mpubop. I[lpubop HaumHaeTr (YHKIIMOHHMPOBAHHE B PEXKHUME OXHUIAHUS
CTa0MIIN3alUU HAPSHKCHUS TMUTAHUS U YCTAHABIMBACT HayalbHbIE COCTOSHUSI CUTHAJIOB YIIPABIICHUS
1 ¢I1aroB Ha BbIX0/1€¢ 0J10Ka KOHTPOJIS HAIIPSDKEHUS TUTaHMUS.

E.1.1.2 B mMoMeHT BpemeHU t, HampspKeHHWE MUTaHus pubopa npesbinaet 3HadeHue 10,2 B, u
npuOOp MEPEeXOAUT B MITATHBIN PEKUM pabOThI, TaK KaKk C MOMEHTA 3aIycKa Mpuoopa MpoIuio MeHee
2,5 c. Pa3pemaercst paboTa AMCKPETHBIX BBIXOJIOB MpHOOpa.

E.1.1.3 B mMomeHT BpeMmeHM t; HampspkeHHe TUTaHUs npuOopa craHoButcs MeHbme 10,0 B.
[Tpubop octaércst B MTAaTHOM pEXUME PaOOTHL. BIOK KOHTpONS HANpsDKEHHs MUTaHUS HauyWHAeT
OTCYET BPEMEHHU 3aJIeP’KKU Iepexojia B PEXUM padOThl MPU MOHIKEHHOM HANPSHKCHUU MUTAHMA,
CPaBHMBAsl €ro ¢ MAaKCUMAaJIbHBIM BPEMEHEM 3aI€PKKH ty, JOIMYCTHUMBIM I TEKYIIUX 3HA4YCHUMN
HaNpsDKCHUS TUTaHUS puodopa.

E.1.1.4 B MOMeHT BpeMeHHU t, HampsDKEHHE MUTAaHUS NPUOOpa NPEBBIIACT MOTPAHUYHOE
3Hauenne 10,0 B. B Teuenne nmpomexyrka BpeMeHH C t; 110 t, HE ObLIO 3aPUKCUPOBAHO HU OJIHOTO
3HAYCHUsl HANPSHKCHUS IMUTAHMSA, YJOBIETBOPSIOMIETO YCIOBHUIO TEPEXoJa B PEXHUM paboThl MpU
MOHMKEHHOM HanpspkeHuH nutanus. [Ipubop nponomkaer pyHKIMOHUPOBAHUE B IITATHOM PEXUME
paboTHI.

E.1.1.5 JIBa mocnenoBaTenbHO 3a(MKCHPOBAHHBIX B MOMEHTBHI BpeMEHHU ts U tg 3HAUCHUS
HanpspkeHuss nutanust paBHel 10,1 B u 7,8 B coorBerctBeHHO. B MOMeHT BpemeHu tg mpubdop

MEPEXOIUT B PEKUM pabOTHI MPU MOHWKEHHOM HAIpPsDKEHUU MUTAHUS, OJIOK KOHTPOJIS HANPSKEHUS
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NUTAHUSL YCTAHABIMBAeT (JIark <«IIOHMKEHHOE HAINpPsDKEHUE NHTaHUS», OTKIIOYAaeT JTUCKPETHBIC
BBIXO/Ibl IPUOOPA U BKJIFOYAET [10/1a4y COOTBETCTBYIOLIETO 3BYKOBOI'O CUTHAJA.

E.1.1.6 B MOMeHT BpeMeHH t, HampspKeHue MUTaHus npuodopa npesbimaeT 3Hadenue 10,2 B, u
npubOp MEepexoIUT B IUTATHBIA PEKUM pabOTHL. BIIOK KOHTpOJS HANpsDKEHHs MUTAHHUS pa3peniaet
paboTy HHCKPETHBIX BBIXOJOB IpHOOpa, CHUMAET (uiar TEKYILEro COCTOSHUS <«IIOHUKEHHOE
HaIpsDKEHUE NUTaHWS» W BBIKIKOYAET I0Aady COOTBETCTBYIOUIETO 3BYKOBOIO CHUTHaja. 3HAu€HHE
¢ara 3aUKCUPOBAHHOTO COCTOSIHUS «IIOHM)KEHHOE HANpsHKEHHWE MUTAHUS» COXPAHACTCS, TaK Kak
OHO He ObUIO MMPOYMTAHO B TEUEHHE IPOMEKYTKA BPEMEHH OT tg 110 t.

E.1.1.7 B MOMEHT BpeMeHH tg HPOUCXOTUT uTeHHE (uara 3apUKCUPOBAHHOTO COCTOSHUS
«MOHIKEHHOE HAINPsDKEHHE MUTAHUS, TIOCIIe Yero 3HaueHue (iara ycTaHaBIMBaeTCs paBHBIM 0, Tak
KaK puoop GyHKIIMOHUPYET B MITATHOM PEKUME PaOOTHI.

E.1.1.8 B MoMeHT BpeMeHH ty HampspkeHHe NMUTaHus npubdopa cranoBuTcs Mmenbire 10,0 B.
[Ipubop octaércs B mTatHOM pexxume paboThl. BIOK KOHTpOJS HANpsDKEHUS MUTAHHWS HAYWHAET
OTCYET BPEMEHHM 3a/IepPKKM Iepexo/ia B peXUM paOOThl NPU MOHMKEHHOM HANpPSKCHUM MHUTaHMS,
CpaBHMBAsl €ro ¢ MaKCUMaJbHBIM BPEMEHEM 3aJEPKKH t4q, MOMYCTUMBIM Il TEKYIIUX 3HAYECHUU
HaINpsOKEHUS TUTaHUs proopa.

E.1.1.9 B momeHT BpemeHH t;, BpeMs, B TE€UEHHE KOTOPOTO HAMPSOKCHHWE MUTaHHs mpudopa
coxpansuiocb MeHee 10,0 B mpeBeicuno Bpems 3alepKKu tg, pacCUUTaHHOE I10 IOCIEIHEMY
3a(pUKCUPOBAHHOM MTHOBEHHOMY 3HAUCHHMIO HANpsDKeHHUs nuTaHus. [Ipubop mnepexomuT B pexuM
paboOTBl NpH MOHMKEHHOM HANPSXKEHUM TMMTAaHUs, OJIOK KOHTPOJIA HANpsDKEHUS IHUTaHMS
yCTaHaBIMBaeT (aru «IOHI)KEHHOE HAIPsDKEHHE NHTAaHUS», OTKIIOYAeT JHUCKPETHBIC BBIXOJBI
npubopa 1 BKIIOYAET 10/1a4y COOTBETCTBYIOILIETO 3ByKOBOT'O CUTHAJIA.

E.1.1.10 B momeHnT BpemeHu t;; MpOHCXOAUT uTeHHE ¢uiara 3aUKCUPOBAHHOTO COCTOSHUS
«MOHIDKEHHOE ~ HAINpsDKEHHE NUTaHUs». 3HaueHue (Quara coxpaHsercs, Tak Kak MpuOop
(GYHKIMOHUPYET B pekuMe pabOoThI P MOHMKEHHOM HAIPSKEHUH MUTaHUS.

E.1.1.11 B momeHT BpemeHHU t;, HampspKeHUE MUTaHus mpubopa npesbimaet 3HadeHue 10,2 B, u
npuOOp MEepexoIUT B IUTATHBIA PEXKUM pabOTHL. BIIOK KOHTPOJS HANpsDKEHHUs MUTAHHUS pa3peniaet
paboTy IUCKPETHBIX BBIXOJOB MpHOOpa, CHUMAeT (rar TEKYIIEro COCTOSHUS <«IIOHMXEHHOE
HaIpPsDKEHUE NUTAHWS» W BBIKIKOYAET I0AAady COOTBETCTBYIOUIETO 3BYKOBOTO CHTHAja. 3HA4YCHHE
¢ara 3apUKCHUPOBAHHOTO COCTOSIHUSL «IIOHWKCHHOE HANpPsDKEHHE MUTAHUA» YCTAHABIMBACTCS

paBHbIM 0, Tak KaK OHO OBUIO MMPOYUTAHO B TEUCHHE TPOMEKYTKA BPEMEHH OT t1¢ 10 tq;.
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CHUTHAJI pa3pemieHus paboThl TUCKPETHBIX BBIXOJOB IIpHOOpa

CHUT'HAJI pa3pClICHUA pa60TLI 3BYKOU3JTyUaTeJid: mogavda 3ByKOBOT'O CUT'HAJIa «ITOHUKCHHOC
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U VC - (1)J'Ial" TEKYLIETO COCTOAHUS KITOHUKCHHOC HAIIPSIXKCHUC MMATAHUS

UVL - (I)J'Ial" 3a(1)I/IKCI/IpOBaHHOFO COCTOSAHNSA «ITOHMKCHHOC HANIPAKCHUC TUTAHUS)
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Pucynox E.1 — Bpemennvle ouazpammul 6X0OHBIX U 8bIXOOHBIX OAHHLIX OJIOKA KOHMPOIS HANPANCEHUS

NUMAanUs npU nepexooe npubopa U3 WMamHo20 pexrcuMa pabomsl 8 pexcum pabomsi

npu NOHUNCEHHOM HANPAJNCEHUU NUMAHUA U 06pamH0

«M2000-44A» ALLAP.421459.001 POn Hsm.1 om 01.08.2019

93



E.2 Ilepexox mnpudopa M3 ImMTATHOIO pe:xxuMa padoTbl B pekuM padoTbl NpH

MOBBIINICHHOM HANPHAXKCHUU MAUTAHUA U OﬁpaTHO

E.2.1 Ha pucynke E.2 npomsmrocTpupoBaHO W3MEHEHHE CUTHAJIOB M ()J1aroB Ha BbIXoje O10Ka
KOHTPOJISI HANpsDKCHUs MUTaHUA TPH Hepexoae NMpudopa W3 IITATHOTO peXxuMa paboThl B PEXUM
palboThI PH MOBBILIEHHOM HAaNPSYKCHUH TUTAHUSA U 0OPaTHO.

E.2.1.1 B MOMEHT BpeMeHH t; HampspKeHue MUTaHus npuodopa npesbimaeT 3Hadenue 29,0 B, u
npuOOp MEePEexXoaUT U3 MITATHOTO peKuMa paboThl B peKUM PAaOOTHI MPH MOBBIIEHHOM HANPSKECHUN
nUTaHusA. BIIOK KOHTpOJIS HalpsDKEHUsSl MUTAHUS YCTaHABIMBAeT (UIard «IOBBILIEHHOE HalpsKeHUe
NUTaHWUS» U BKIIOYAET [10/1a4y COOTBETCTBYIOIIETO 3ByKOBOI'O CUTHAJIA.

E.2.1.2 B MoMeHT BpeMeHHU t, HampspkeHue muTaHus npubopa craHoBuTcs MeHee 28,5 B, u
npuOOp NEPEeXOoAUT B IUTATHBIM PEXUM pabOThl. BiloOK KOHTpOJIS HANpsKEHUs MUTAaHUS CHUMaeT diar
TEKYIIEr0  COCTOSHUSL  <«IIOBBILICHHOE  HANpsHKEHUWE  MUTAHUSA» W BBIKJIIOYAET  IOAavy
COOTBETCTBYIOLIIETO 3BYKOBOTO CUTHaja. 3HadeHuWe uiara 3a(UKCUPOBAHHOTO  COCTOSIHUS
«TIOBBIIIEHHOE HAIPSDKEHHE MUTaHWUSD» COXPAHSEeTCs, TaK KaK OHO He ObUIO MPOYUTAHO B TEUYEHUE
MIPOMEKYyTKa BpEMEHH OT t; 10 t,.

E.2.1.3 B MOMEHT BpeMeHH t3 HampspKeHUe MUTaHus npuodopa npesbimaeT 3Hadenue 29,0 B, u
npuOOp MEepeXoaUT U3 LITATHOTO peKuMa pabOThl B PEXKUM PAaOOTHI MIPH MOBBILIEHHOM HAIpPsKEHUN
NUTaHUSA. bBJIOK KOHTpPONS HampspKeHUsT NUTAHUS yCTAaHABIMBAeT (yar TEKYIIEro COCTOSHUS
«TIOBBIIIEHHOE HaNpsKEHUE NUTAHWS» U BKJIKOYAET MOAAa4y COOTBETCTBYIOIIEIO 3BYKOBOI'O CHTHAJA.
3HaveHue (aara 3aUKCUPOBAHHOTO COCTOSTHUS «IOBBIIIEHHOE HAIIPSKEHUE IMUTAHUS MO-TIPEKHEMY
COXpaHsIeTCs.

E.2.1.4 B MOMEHT BpeMeHH t, HPOUCXOTUT uTeHHE (uara 3apUKCUPOBAHHOIO COCTOSHUS
«MOBBILIEHHOE HANpsDKEHUWEe MUTaHWsA». 3HadyeHue (uara coxpaHsercs, Tak Kak IHpuOop
(GYHKIMOHUPYET B pekuMe pabOoThI IPH MOBBILICHHOM HANPSHKCHUN TUTAHUS.

E.2.1.5 B MoMeHT BpeMeHHU ts HampspkeHue nuTaHus npubopa craHoBuUTCsS MeHee 28,5 B, u
npuOOp NEPEeXOoAUT B IITATHBIM PEXUM pabOThl. BiloK KOHTpOJIS HANpsKEHUs MUTAaHUS CHUMaeT diar
TEKYIIEr0  COCTOSHUSL  «TIOBBILIEHHOE  HANpsHKEHUWE  IMUTAHUSA» W BBIKJIIOYAET  IOAAvy
COOTBETCTBYIOLIIETO 3BYKOBOTO CUTHaja. 3HadeHue uiara 3a(UKCUPOBAHHOTO  COCTOSIHUS
«TIOBBILIEHHOE HANpsKEHUE MUTAHUSA» yCTaHABJIMBaeTCs paBHbIM 0, Tak Kak OHO OBbLIO IMPOYUTAHO B

TCUCHHE MPOMEKYTKAa BpEMCHH OT t3 110 ts.
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US - MrHOBEHHOE 3HAYCHHE HATIPSDKCHUS TUTAHUS IPHGOpPa

BE, — curHan pa3penicHus paboThl 3BYKOH3ITydaTels: Mo1aya 3ByKOBOTO CUTHAJA «IIOBBIIICHHOE
HaTPsDKCHAE TTUTAHS»

OV — dunar TeKymero COCTOSIHUS «ITOBBIIIEHHOE HATIPSKEHUS THTaHUSD»

OVL - (I)J'Ial" 3a(1)I/IKCI/Ip0BaHHOFO COCTOSAHHA «ITOBBIMICHHOC HAIPSI?KCHU ST ITATAHUA»

Pucynox E.2 — Bpemennvle ouazpammul 6X0OHBIX U 8bIXOOHBIX OAHHLIX OJIOKA KOHMPOIS HANPANCEHUS

nUMaHus npu nepexooe npudbopa U3 WMAamHo20 percUMa pabomol 8 pexicum pabomuol

npu nOBbIUEHRHOM HANPAJNCEHUU NUMAHUA U 06pamH0
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Ipuioxenue K
(oGs3aTenbHOR)

@OyHKUUM PUIbTPALNU Apede3ra JTUCKPETHBIX CHTHAJIOB

XK.1 brok ¢unprpanmmu apedesra OMpaIIMBaeT COCTOSHHE COOTBETCTBYIOIEIO JHUCKPETHOTO
Bxoma 1 pa3 B 0,125 Mc u QopMupyer Ha BBIXOJE IBOMYHBIA HU(PPOBOW CHUTHAT C YaCTOTOH
muckperuzanu 8 k', 3HaueHHs OTCYETOB HM(POBOrO CHUrHajla Ha BBIXOJAEC OJIOKAa 3aBUCAT OT
HACTPOWKHU THIA GUIBTpaLUU Ipede3ra KOHTAKTOB (0a3oBast/paciipeHHas).

K.2 Tlpm ucnonb3oBaHuu 0a30BOi ¢GuIbTpamuu apede3ra KOHTAKTOB 3HAYCHHE MHGPOBOTO
CHTHaJIa Ha BbIXo/ie OJ0Ka (puinbTpanuu apedesra n3MEHseTCs CIeIYIOIM 00pa3oM:

— ycraHaBiuBaercsi paBHbIM 0, ecam 4 TOCIEOHMX COCTOSIHHS JUCKPETHOTO BXOJA,
3a(UKCHUPOBAaHHBIE OJIOKOM, OBLITH PaBHBI «PAa30OMKHYT;

— yCTaHaBIMBAaeTCS paBHBIM |, ecam 4 TOCIEOHMX COCTOSIHUS JUCKPETHOTO BXOJA,
3aukcupoBaHHbIE OJOKOM, OBUIM PABHBI «3aMKHYT;

— ocTaércs 0e3 U3MEHEHUH BO BCeX OCTaJIbHBIX CIIydasix.

XK.2.1 bazoBas ¢unbTpauus apedesra KOHTAaKTOB IO3BOJSIET BECTH IOJACYET HMMITYJIHCOB,
JUTUTENBHOCTh KOTOpBIX He MeHee 0,375 — 0,500 mc u yacTtoTa cieoBaHUs KOTOPBIX HE MPEBBIIIAET
1,00 — 1,33 k['1 (T1pu CKBaXKHOCTH 2).

XK.3 Pacmupennas ¢uabTparus apede3ra KOHTAaKTOB OCHOBaHA HAa aJlTOPUTME MHTETPUPOBAHUS
c orpanuyeHueM. [lyisg peanuzauuu anroputma OJIOK (QHUIBTpanuu Apede3ra HCMONIb3YyeT CUETYHK,
3Ha4YeHHE KoToporo Kaxasie 0,125 Mc u3mMeHseTcs ciueayroimM o0pa3om:

— ecnu 3HavyeHue cyérynka Oombime (0 M TeKyllee COCTOSHUE TUCKPETHOTO BXOAa PaBHO
«Pa30MKHYTY», 3HaUCHHE CUETUMKA YMEHbIIaeTcs Ha 1;

— ecllu 3HayeHue cuéTyuka MeHblle 45 U TeKyllee COCTOSIHHE IUCKPETHOrO BXOJa PaBHO
«3aMKHYT», 3HaU€HUE CYETUMKA YBEIUYMBAeTCS Ha 1;

— 3HauyeHHe cUETYMKa OcTaéTcs 6e3 M3MEHEHUH BO BCEX OCTAIBHBIX CIydasX.

K.3.1 Tlpu wCcHoab30BaHUM pPACIIMPEHHON (GUIbTpanuK Japede3ra KOHTAKTOB 3HAYCHHE
U(POBOro CUTHANIA Ha BbIX0J1e 0J0Ka (GuiIbTpanuu apede3ra u3MeHseTcs CIeAyonMM 00pa3oM:

— ycraHaBiMBaeTcs paBHbIM 0, eciu 3HaYeHHE cuéTunka paBHo 0;

— YCTaHaBJIMBAETCS PaBHBIM |, €CIM 3HAUEHUE CUETUMKA paBHO 45;

— ocraércst 6e3 U3MEHEHUH BO BCEX OCTANIBHBIX CITydasX.
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K.3.2 Pacmmpennas ¢unbTpamnus apede3ra KOHTAaKTOB MO3BOJISIET BECTU MOACYET UMITYILCOB,
JUTUTEBHOCTh KOTOPBIX HEe MeHee 5,500 — 5,625 Mc u yacToTa CieAoBaHUsI KOTOPBHIX HE MPEBBIIIACT
80,0 — 90,9 I't (mpu ckBaxkHOCTH 2).

K4 Ha pucynke X.1 npuBenén mnpumep paboThl Oioka QuibTpanuu 1apebesra Mpu
WCIIONB30BaHUM 0a30BOM M pacIIupeHHOW QuuibTpanuu 1pede3ra KOHTAKTOB. JIJisi mpoCTOTHI
MaKCUMaJbHOE 3HAYCHHE CUYETYMKA, HUCIOIB3YeMOro OJIOKOM TpU PACHIUPEHHON (UIbTpaIuu
npebe3ra KOHTaKTOB, U COOTBETCTBYIOIIEEe 3HAYEHUE, TPU KOTOPOM 3HAYEHUE BBIXOJHOTO IIHU(PPOBOTrO

CUTHaJa YCTaHaBJIUBAETCSA PaBHBIM |, IPUHATHI PABHBIMU 5.

> 0,125 mc
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U' - COCTOSIHMS IUCKPETHOTO BXO/[a IPHOOpa (HAIPSIKEHNE Ha THCKPETHOM BXOJE), 3a(HKCHPOBAHHBIC

0JtoKOM QruTbTpanyu apedesra
D} - uudpoBoii curaain Ha Bbixoe Oioka duiabTpaimu apedesra mnpu 6a30Boil GuIbTpamy apedesra
KOHTaKTOB

D? - uudporoit curran Ha Beixone 610ka GUIbTpaluy Apede3ra Npy pacliupeHHO# GunbpTpanuu apedesra

KOHTAaKTOB

Pucynok K.1 — Bpemennvie ouazpammuvl cocmosiHusi OUCKPEMHO20 8X00a U YUPPoeo2o cueHana

Ha 8vix00e OnoKa purempayuu opedeszea
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Ipuiaoxenune U
(oGs3aTenbHOR)

(I)opanOBaHne CUTHAJIOB YIIPpAaBJCHHA JUCKPETHBIMH BbIXOJ1aMH

HN.1 Pabora 6s0ka reneparopa [HIUM

N.1.1 bnok rereparopa HIUM dopmupyeT Ha BBIXOJI€ MEPUOANIECCKUN TBONYHBIA UG POBOMA
curHan ¢ vacroroil muckpermsanuu 100 I'm. Ilapamerpbl curHajia Ha BBIXOZE OJIOKAa 3aBUCAT OT
HacTpoek Os0ka reHeparopa [IINM:

— wnactpoiiku nepuoja UM T (ot 0,1 no 6553,5 ¢ BKIIOYUTENBHO ¢ AUCKpEeTHOCTHIO 0,1 ¢);

— HacTpoiiku koddpdunuenta 3anonHenuss UM kg, (oT 0,0 mo 100,0 % BKIIOUUTETHHO C
nuckpetHocThio 0,1 %).

N.1.2 Ha pabGory Onoka reHeparopa IIIMM oxka3siBaloT BIUSHUE CIEIYIONIME CUTHAIBI U
COOBITHS:

— curHai copoca nepuoaa [IIMM ot G0ka torudeckux GyHKIIHH;

— co0ObITHE ceTeBOro Taiimayra ot cepsepa Modbus.

N.1.3 dopmupoBaHHEe BBIXOJHOTO CHTHaJa OCHOBAaHO Ha paboTe BHYTPEHHEro TailMepa,
BEJYIIEr0 OTCYET OTHOCUTENBbHOrO BpemeHu OT 0 (coorBercTByeT Hauamy nepuoma LIMM) mo
T — 10 mc (cootBercTBYeT KOoHIy nepuoga [IIMM) BximrounTenpHO ¢ guckpetHocThio 10 mc. Taiimep
HAYMHAET OTCYET OTHOCUTEIHHOIO BPEMEHU ¢ HYyIsl mpu 3amycke mpubopa. [locie moctkeHus
taiimepoMm 3HaueHus T — 10 Mc creayromuM 3HaueHHeM Takimepa Oynmer 0 (Hauamo CIEayrOIIEro
nepuona LIIMM).

n.1.3.1 COpoc 3HaueHHMs BHYTpPEHHETo Taiimepa (Hadaimo HoBoro mnepuoxa IIIMUM no
OKOHYaHUs Tekymiero neproja [HMM) BbIoONHSIETCS TPU OJJHOM U3 CIEAYIOMIUX YCIOBUM:

— ecnu u3MeHeHo 3Hauenue nepuoaa UMM T, wim

— €CJIM MOJIy4YeH CUTHAN cOpoca repruoa oT OJI0Ka JIOTHYECKUX (PYHKITUI.

N.1.3.2 3nadyeHUs BHYTPEHHETO TaiiMepa HEMPEPHIBHO CPABHUBAIOTCS C TMTOPOTOBBIM 3HAUYECHUEM
¢y, ONPEACIAIONIUM JUIMTENBbHOCT uMitynbca IIMM. Pe3synbrar cpaBHEHUs ompezaeiser 3HaueHUe
BBIXOJAHOTO curHaia reaeparopa [INM:

— 0, ecrii 3HaYCHNE BHYTPEHHETO TaiiMepa OOJbIIe 3HAUCHUS by ;

— 1, ecniu 3HaYeHNE BHYTPEHHETO TaliMepa HE MPEBHIIIAET 3HAYCHHUS Ly

N.1.3.3 TloporoBoe 3Ha4YCHHE t;, OMPEACIACTCS CASAYIONIIM 00pa3oM:

— 3HAYeHHE t;, PABHO NMPOU3BEACHUIO Kpp - T, OKpYIIEHHOMY 10 ONMIKaWIIEro BO3MOXKHOTO
3HAYCHHS;

t; MOXET mpuHUMaTh cieayromme 3HadeHus: 0, or 50 Mc g0 T — 50 MC BKIIOUHMTENIHEHO C

maroM 10mcuT.
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N.1.3.4 OrpanuueHusi, HaKIaIbIBA€Mble HA BO3MOXKHBIC 3HAYCHHSI TOPOTOBOTO 3HAYEHUS Ly,
ONPEACIISIIOT MUHUMAJIBHO BO3MOKHYIO JUIUTENIHHOCTh uMnyJibea [IIMM, paBuyto 50 mc.

Hanpumep, ecnu 3nauenue nepuoga IHIMM T pasno 0,2 ¢, TO ty MOKET IPUHUMATH CIEIYIOIINE
saauenus: 0, 50, 60, 70, ..., 140, 150 u 200 mc. 3HaueHuro Kg.;, paBHOMYy 12,2 %, Oynmer
COOTBETCTBOBAaTh 3HAUYCHHUE t;, paBHOE ( MC, a 3HaYeHUIO K., paBHOMY 12,3 %, — 3HaueHue t;,
paBuoe 50 mc. 3nHaueHue t;., paBHoe O Mc, 3a4a€T MOCTOSHHO «PAa30MKHYTOE» COCTOSHUE
JUCKPETHOTO BbIXOJla. 3HaueHue t;., paBHoe 200 mc, 3a4a€T MOCTOSHHO «3aMKHYTOE» COCTOSIHUE
JTUCKPETHOTO BbIXOJa. 3HaueHHUs t; OoT S0 g0 150 Mc 3a7al0T EPUOIUYECKYIO MOCTIEA0BATEIBHOCTh
YepeAYIOIUXCSl COCTOSIHUM <«B3aMKHYT» U «Pa3OMKHYT» JAMCKPETHOIO BbIXOAA, NMPUYEM YaCTOTa
M3MEHEHUs COCTOAHMM paBHa 5 ['1, a AMTUTEIBLHOCTH COCTOSIHUS «3aMKHYT» paBHa oT 50 mo 150 mc
COOTBETCTBEHHO.

N.1.4 Hactpoiika ko3¢ ¢unuenra 3anoiaaenus HINM kg, umeer asoiinyio 0ydepusanuro. [Ipu
W3MEHECHUU 3HaueHUusl kg, HOBOE 3HaueHUE KOIPUIMEHTa 3amoJHEHHS B OOIIeM ciydae Oyaer
HCIIONB30BaThCsl Tociie Havana cienyroniero mnepuona IIIMM. Hooe 3nadenme koadduimenta
3aIOJIHEHHS UCTIONB3YEeTCs Cpa3y Mociae U3MEHEHUs 3HAUYCHUS Kgop (0 Hayasa cleIyomero nepuoaa
[IT1M) TOABKO IPH OJJTHOM M3 CIEAYIOIMIUX YCIOBUM:

— €CIIM U3MEHEHHUE 3HaueHUs Kgop OBUIO BBI3BAHO MPSIMON YCTAHOBKOW COCTOSIHUS IMCKPETHOTO
BBIX0JIa: «3aMKHYT» UJIH «PA30MKHYT»; UIU

— €CITM U3MEHEHUE 3HAYCHUS Kgpp OBLIIO BEI3BAHO COOBITHEM CETEBOTO TaliMayTa.

N.1.5 Ha pucynke N.1 npuBenén npumep paboTel Omoka renepatopa IIIMM. B moment
BpeMEHHU t; H3MeHsercs 3HaueHue Kodpduumenra zamomuenus MM k,, nmpu 3ToM moporosoe
3HayeHue reHepatopa MM ocrtaéres paBHBIM  tpq; (COOTBETCTBYET CTapoMy 3HAYCHUIO
koa(durmenta 3anonHenus kq). HoBoe 3HaueHue ko3 duiinenTa 3amomHeHUsT HCTIOIb3YETCsT OJIOKOM
regeparopa IIMM B Hauane cnepyromero nepuoaa IIIMM: B MOMEHT BpemMeHU t, 10 HOBOMY
3HA4YeHUI0 KO3((UIMEeHTa 3aMOJIHEHHUsSI YCTAaHABIMBACTCS COOTBETCTBYIOIIEE IMOPOTOBOE 3HAYCHUE
tero, paBHOE ko - Ty, Tne Ty — 3Hauenue nepuoja [LIMIM. B MoMeHT BpemMeHU t3 U3MEHSETCS 3HAUCHHUE
nepuona WM, npu >TOoM BHYTpeHHUH cuéruuk Onoka reHepatopa IIINMM cOpackiBaercs
(npepsiBaetcs Texymuii nepuon 1M u HaunHaeTcs HOBBIN), @ MIOPOrOBOE 3HAYEHUE Lt CTAHOBUTCS
paBHBIM k, - T,, tne T, — HOBOe 3HadyeHue mnepuona LIIMIM. B momeHT BpemeHU t, W3MEHCHHE
3Ha4yeHus1 koddouimenta 3anoiaHeHuss [LIMM BbI3BaHO COOBITHEM CETEBOrO TaiiMayTa, 110 HOBOMY
3Ha4YeHUI0 Kod((uIMeHTa 3anofHeHus kz cpa3y YCTaHABIMBAETCS COOTBETCTBYIOIIEE IMOPOTOBOE

3Ha4YeHUE tyyr5 (k3 U typg B IPUBEAEHHOM MpUMeEpe paBHEI 0).

«M2000-44A» ALLAP.421459.001 POn Hsm.1 om 01.08.2019 99



t, — 3HaYeHWe BCTPOEHHOIO CYETUYHNKA OTHOCUTEIILHOTO BpeMeHH Oyioka rerepaTtopa [IIMM
Kser — 3aanHOE 3HaUeHHE Kod(ppuuunenTa 3anoiaaenus MM

D° - uudporoit curran Ha Beixone 610ka reneparopa LLIUM

Pucynox .1 — Bpemennvie ouazpammol napamempos u blx00H020 cueHana oioka cenepamopa LLIAM

N.2 Pabora 0j0ka Jornuecknx GyHKIUH

N.2.1 bnok nornuecknx (GYHKIHA TPUHAMAET Ha BXOJAEC JIBOWYHBIC IU(POBBIC CHUTHAIBI
ynpaBiieHUsl pabOTOi JMCKPETHBIMH BBIXOJAMH C BBIXOZOB OJIOKOB (uibTpanuu apedesra JBYX
nuckpetHbeiX Bxog0B «DINX» (x =1, ..., 4) u «DINy» (y =1, ..., 4) u dopmupyer Ha BBIXOE
JTBOMYHBIA IIU(PPOBON CUTHAN ¢ yacToTor auckperusaruu 100 I

N.2.2 bnox BBHIMONHSIET IEHUMAIIMIO0 BXOIHBIX IU(MPOBBIX CHUTHAIIOB: UCIOIB3YET 3HAYCHUS
KaXI0r0 BOCBMHJAECATOTO OTCUYETa BXOJHBIX LHM(PPOBBIX CHUTHAIOB (YacTOTa AMCKPETU3ALNU
M (POBBIX CUTHAJIOB Ha BBIXOAaX OJIOKOB (pUIbTpallUK Ipede3ra TUCKPETHBIX BXOI0B paBHa 8 KI ).

N.2.3 CrpykrypHas cxema OJ0Ka JJIOTHYecKUX (YyHKIUI n300paxena Ha pucyHke 1.2.
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_________________ \ THII JIOTHYECKOM

paspelieHue yrpaBieHHsI
JIUCKPETHBIM BBIXOJI0M

f(x(n), y(n), n)

|
tp I__Y_____)_(____]LD’)_((_)H__II yHKIHIH TUII 3aCPKKHA HHBEPCHSL

o |
: Jeunmarius :
: fy=8xI'my — 100 'y : tg
B N e ————
: 0_;! IPsIMOE yIpaBJICHHE I_) |

|
|
| e e CT—— 7————————"——————1 —=
| "_tl norudeckoe «» |—) : : ) V\\( | : Y |
: 71 1 7| 3anepxka : | JIOTHYECKOE :

[I |
| OHTa «HE»
I 2 sormeckoe Ty |_> P! 1_) op \‘ P r |
I ¢ L > e > J

]

: 0_;| HMCKITIOUAOIIee «I/IJ'H/I»I_) : : L : : : é[
: 1 I 3aJIepKKa : | h(g(n)’ n) : %
! > j | | L] cnmana Ul I A
1 >| ONMHOYHBI HMITYJIbC > : : :
! I f(n), n !
: i g(f(n), n) | 1 —>
: ; RS-tpurrep |—)/ Pl
! |
! I
! I
! I

Pucynox U.2 — Cmpykmypras cxema 610Ka 102uteckux OyHKyull OUCKPEmHOo20 8biXx00d

N.2.4 3HaueHus curHajga Ha BBIXOE 0JIOKA 3aBUCAT OT HACTPOCK OJIOKA JTIOTUUECKUX (PYHKITHIA:

— HACTPOWKH YIPABICHHUS COOTBETCTBYIOIIMM JHCKPETHBIM BBIXOJAOM C TIOMOIIbIO OJOKa
JOTUYECKUX (PYHKIUH (BKIFOUECHO/BBIKIIIOUEHO);

— HACTPOWKH THUIIA JOTMYECKON (QyHKIMH (IpsiMoe yrpaBieHue, jgoruueckoe «My», moruyeckoe
«UJIN», uckmoyarormee «1JINy», oguHOYHBINA UMIynsc, RS-Tpurrep);

— HACTPOEK MCTOYHMKOB BXOAHBIX CUTHAIOB X U Y («DINL1», «DIN2», «DIN3», «DIN4»);

— HACTPOWKHM THUIA 3aJEpPKKH (IIsI BCEX THUIIOB JIOTUYECKON (QYHKIHMH, KpOME OIMHOYHOTO
UMITyIbCa: 0€3 3aJepKKH, C 3aAePKKOH (PpOHTA, C 3a7CPKKOI craaa);

— HACTPOWKH JUIUTEIBLHOCTH 3a1IepkKu t; (0T 0,1 10 6553,5 ¢ BKIIOYUTENHHO C TUCKPETHOCTHIO
0,1 c¢);

— HaCTPOMKH JUIMTEIBLHOCTH MMITYJIbCA ty, (U1 JIOTHYECKOH QYHKIMU OIMHOYHOIO MMITYJIbCA:
ot 0,1 1o 6553,5 ¢ BKITIOYUTENBHO C TUCKpEeTHOCTHIO 0,1 ¢);

— HACTPOWKHU MHBEPCHUU (BKIIOUCHA/BBIKITIOUCHA).

N.2.5 Ecnu ympaBieHHE IUCKPETHBIM BBIXOJOM C TOMOUIbIO OJIOKAa JIOTHYECKUX (DYHKITHIA
BBIKJIIOYEHO, TO 3HaU€HUE HU(POBOro CUTHaAjIa Ha BBIXOJE OJIOKA JIOTMUECKUX (DYHKUIMN MOCTOSIHHO U
paBHO 1.

Ecnu ynpaBnenre JUCKPETHBIM BBIXOJOM C MOMOIIBIO OJIOKA JIOTHYECKUX (PYHKIMIA BKIIFOUEHO,

TO 3Ha4YeHHe IU(PPOBOTO CUTHajIa Ha BBIXOJE OJIOKAa JIOTUYECKUX (PYHKIMH SIBISIETCS PE3yJbTaTOM
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MIOCJIEIOBATENIBHOTO MpeoOpa3oBaHus 3HAYeHUH LU(POBBIX CHTHAJIIOB Ha BXOj€ OJIOKAa C IMOMOUIBIO
JIOTUYECKOU OIlepaluy, 3a1€pKKH U HHBEPCHH.

N.2.6 H3meHeHue HACTPOEK TUIIA JIOTUYECKOHN (PYHKIIMH, ICTOYHUKOB BXOAHBIX CUTHAJIOB, TUIIA
3aICPKKH, JUIUTEIbHOCTH 3aJEPKKUA U JJINTEIBHOCTH MMIIYJIbCA BO3MOYKHO TOJIBKO B TOM Cllydae,
€CIIM YIPaBJICHHUE AUCKPETHBIM BBIXOJIOM € TIOMOIIbIO OJIOKA JTOrMYECKUX (YHKIUHN BBIKIIOYEHO.

N.2.7 B rtabmune M.l nmpuBeneHsl 3aBUCHMOCTH 3HAUYEHUH HU(PPOBOrO CHTHaja Ha BBIXOE
dbyakum  f(x(n), y(n), n) OT 3HaueHUH HUQPPOBBIX CUTHAIOB X(n) U y(n) Ha e€¢ BXoae (TabIMIIBI
UCTMHHOCTH) U BPEMEHHBIE IUarpaMMbl, WUIIOCTPUPYIOIIUE 3TH 3aBUCUMOCTH, A BCEX THIIOB

JOruyYecKor QyHKINHU, KpoMe (PYHKIIMH OJMHOYHOTO UMITYJIbCA.

Tabauya U.1 — Onpedenenue munog iocuueckux GyHkyuil (kpome GyHKyuu 00UHOUYHO20 UMNYIbCA)

Tun orm4eckon Ta6aumna HCTHHHOCTH Ipumep.
GyHxuun
BpeMeHHbIE IMArPAMMbI CHTHAJIOB HA
f(x(n), y(n), n) X(n) y(n) f(n) BX0/I¢ M BbIX0/e pyHKIUH
[Ipsimoe ympaBieHnue 0 0 0 1
0
0 1 0 1
1 0 1 0
1
1 1 1 0
Jlornueckoe «1» 0 0 0 1
0
0 1 0 1
1 0 0 0
1
1 1 1 0
Jlornueckoe «1JIN» 0 0 0 1
0
0 1 1 1
1 0 1 0
1
1 1 1 0
Uckmrouaromee «1JINU» 0 0 0 1
0
0 1 1 1
1 0 1 0
1
1 1 0 0
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Tun joruyeckoi Tabdauna HCTHHHOCTH Ipumep.
byHkuun

BpeMeHHbIe 1HATPaMMbI CHTHAJIOB HA
f(x(n), y(n), n) x(n) y(n) f(n) BXOJIe U BbIX0Je GyHKIUH
RS-tpurrep 0 0 Qn-1 xn) [T 1
——————— 0
0 1 0
1 0 1
1 1 0
Ipumeuanue — Q,_; — 3HaueHUE NPeOLIOYWE20 OmMCUéma Ha 6bIX00e DYHKYUL

RS-mpueeepa. Ilpu exnrouenuu ynpasieHus OUCKPEMHBIM BbIXO0OM C NOMOUWbIO OUCKPEMHbBIX
6x0008 3HaueHue Q,_1 pyukyuu RS-mpueeepa npunsamo pasroim 0.

N.2.8 dopmupoBanue nuppoBOro curHajga (YHKIUH OJAMHOYHOTO MMITYJIbCAa OCHOBAHO Ha
paboTe BHYTPEHHETO TaiiMepa, BEYIIEr0 OTCYET OTHOCUTENBLHOrO BpeMeHH OT 0 110 t;, BKIIOUHMTENBHO
¢ auckpetrHocTtsio 0,1 c.

N.2.8.1 3amyck TaiimMepa OCyIIECTBISETCSA IPU CICAYIONINX YCIOBUAX:

— MpH BKIIOYCHHUU YIPABICHHUS TUCKPETHBIM BBIXOJOM C IIOMOIIBIO OJIOKA JIOTHYECKUX
byHKIWiA, ecu 3HadeHue udpoBoro curuaia X(n) pasxo 1; wim

— npu u3MeHeHun 1udposoro currana x(n) ¢ 0 Ha 1, eciu TaiiMep BBIKITIOUCH.

N.2.8.2 Ecnu npu BKIIOYEHUM YOPABICHHUS JUCKPETHBIM BBIXOJAOM C IOMOIIBIO OJIOKa
JOrnYecKuX (QYHKIMIA 3HadeHue Iudposoro curaaiga x(n) pasuo 0, TO BHYTpEHHHH TaiMep
HAXOJUTCS B BEIKJIIOUEHHOM COCTOSHUH ((DOPMUPOBAHNE UMITYJIBCA HE BBITTOIHSAETCS).

1.2.8.3 Usmenenue uudposoro curnana x(n) ¢ 0 za 1 Bo Bpemst paboThI TaiiMepa HE BIHUSET HA
3amycK ¥ (hOpMHPOBAHHIE UMITYJIbCA.

1.2.8.4 3nauenue curHana y(n) He BIUSIET HA 3alyCK U (OPMHUPOBAHUE UMITYJIbCA.

N.2.8.5 Ilpu 3amycke BHYTpEHHEro TaiiMepa 3HaYeHHE TaliMepa ycTaHaBIUBaeTcs paBHBIM 0,
nudpoBoi curHan Ha Beixonae GyHKIUuU f(x(n), y(n), n) yCTaHABIMBASTCS PaBHBIM 1, U TaliMep HaYWHAET
OTCYET OTHOCUTEIILHOTO BPEMEHHU.

1.2.8.6 Tlpu noctwxeHnu TaliMepoMm 3Ha4YeHUs t, UMOPOBOW CHUTHAN HA BHIXOAE (QYHKIMH
f(x(n), y(n), n) ycranasnusaercs paBHbIM 0, ¥ TaliMep BBIKIIOYAETCs ((OPMHUPOBAHKE HUMITYJILCA
3aBepuIaeTcs).

N.2.8.7 Ilpumep dpopMHpoBaHUS OJUHOYHOTO UMITYJIbCa pUBENEH Ha pucyHnke 1.3.
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t, — 3HAYCHHE BCTPOECHHOTO CUETYMKA OTHOCUTEIHLHOTO BpeMEHH, ()OPMHUPYIOIIEro Hu(ppOBOi CUrHa

(yHKIMH OJMHOYHOTO UMITYJIbCa

Pucynox U.3 — Bpemennvie ouazpammuvl CuUeHAI08 HA 8X00¢€ U 8blIX00e DYHKYUU OOUHOYHO20 UMNYTIbCA

N.2.9 3anepxkka ppoHTa MIM crmajga OCHOBaHA Ha pabOTe BHYTPEHHETO TalMepa, BEAYIIErO
OTCUET OTHOCHUTENILHOTO BpeMeHH OT ) 110 t; BKIIOUUTENBHO ¢ AUCKpeTHOCTHhIO 0,1 C.

N.2.9.1 Ecom 3amepxka HE HCIONB3YETCsA, TO HHGPPOBOM CHUTHAI Ha BBIXOJAE (YHKIIUU
g(f(n), n) nosropsier uudposoii curnan f(n) Ha sxome dynkuuu. Ecam f(n) — uudposoit curnan
(GYHKIIMM OJUHOYHOTO HMITYJIbCA, TO 3aJepXKKa HE HCIOJIb3YeTCs HE3aBHUCHMO OT HACTPOWKH THIIA

3a0C€P>KKU U 3HAYCHUA L.
N.2.9.2 Tlpu BKIFOYCHUH YIIPaBICHUS TUCKPETHBIM BBIXOJIOM C IIOMOIIBIO OJI0KA JIOTHYECKUX
(GyHKIMH C UCTIOIB30BAHUEM 33/IEPKKU (PPOHTA 3HAUECHUE IIM(PPOBOTro CUrHAJIA Ha BBIXOJE (PYHKINH
g(f(n), n) pasuo 0, a cocTosiHUE BHYTPEHHETO TaiiMepa yCTAHABIMBAIOTCS CIICIYIOIIUM 00pa3om:

— ecnu 3Ha4YeHue uupposoro curnana f(n) pasxo 0, To TaifiMep BBIKIIOUCH;

— ecnu 3Ha4YeHue mudposoro curuana f(n) pasHo 1, TO BEIMOMHSIETCS 3aMycK TaiiMepa.

1.2.9.3 Ilpu BKIIOYEHUM YNPABICHUS IUCKPETHBIM BBIXOJOM C MOMOINBIO OJOKa JIOTHYECKUX
(GyHKUIMI ¢ MCHONB30BaHHEM 3aJCPKKH CHaga BHYTPCHHHU TalMep HAXOAUTCS B BBIKIIOYCHHOM
COCTOSIHMH, M 3HayeHue nupoBoro curaaiga Ha Beixoge ¢ynkuuu g(f(n), n) paBHO 3HAYEHUIO
udposoro curnana f(n) Ha Bxome GyHKIHH.

N.2.9.4 Tlocnenyromume 3amycku TaiMepa OCYIIECTBISIOTCS M3MEHEHHEM IM(POBOrO CHUTHAJIA
f(n) ma Bxoge dynkuuu g(f(n), n) ¢ 0 ma 1 (npu 3amepxkke Gponra) wim ¢ 1 Ha 0 (IpU 3amEPKKE

criaza).
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1.2.9.5 Ilpu 3amycke BHYTpEHHETO TaliMepa 3HaueHHUE TaiiMepa ycTaHaBIMBaeTcsa paBHbIM 0, U
TaiiMep HAYMHAET OTCYET OTHOCUTEIIFHOTO BPEMEHH.

1.2.9.6 Ilpu noctmwxeHun TaiMepoM 3Ha4YeHHS t; HU(POBON CHUTHANT HAa BBIXOJEC (DYHKIHH
g(f(n), n) ycranaBmuBaercs paBHbiM | (mpu 3amepxke ¢ponrta) wiu 0 (mpu 3agepikKe cmaga), u
TaiiMep BBIKJIFOYAETCA.

1N.2.9.7 N3menenue nudposoro curuaia f(n) va sxome ¢ 1 Ha 0 (nmpu 3amepxke GpoHTa) UITH C
0 ma 1 (mpu 3amep:kke cIaaa) BBIKIIOYAET BHYTPEHHUH Taiimep, ecnu TaiiMep ObUI BKIIIOYEH, U
ycraHaBiauBaeT nupoBoii curaan Ha Beixone Gpyukmuu g(f(n), n) pasusiv 0 (mpu 3amep:xke GpoHTA)
v 1 (mpu 3anepxke cnana).

N.2.10 Ecnau ucnonb3yercs HMHBEPCHS BBIXOAHOTO IU(PPOBOIO CHUTHAjIa OJOKAa JIOTHYECKUX
¢GyHkuui, To unuppoBoii curnan Ha Beixoge Gpynkuuu h(g(n), n) aenserca uusepcueii curnana g(n)
Ha Bxoae (yHknuu: 3HaueHne (0 Ha BbIXOAE (DYHKIIMM COOTBETCTBYET 3HaueHHIO | Ha BXoae U
Ha000pOT.

Ecnu naBepcust BeIXOHOTO I (POBOro curHaa 010Ka JIOTHUECKUX (YHKIMHA HE HCIOIb3yeTcs,
TO HUQpPOBOIL curHai Ha Bbixoze Gyukuuu h(g(n), n) nosropsier curnan g(n) Ha Bxomae QyHKIHH.

N.2.11 Ha pucynke M1.4 npuBeneHs! npuMepbl padoThl (GYHKUUN 3aJEpKKU U UHBEPCUU IIPH
UCTIONB30BaHUN (QyHKIMHU sorudeckoro «M». B MomeHT BpemeHm ¢, BKIIOYaeTCS yIpaBlICHHE

COOTBCTCTBYIOIIHUM JUCKPCTHBIM BbIXOAOM C ITIOMOIIBIO 0JI0Ka JIOTHYECKUX (byHKI_[I/Iﬁ
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t. — 3HaYEHHE BCTPOCHHOTO CYETUNKA OTHOCHTEIFHOTO BPpeMEHH, (POPMHUPYIOIIETo 3a1ePKKY

1 poBOTO cUrHaa jorudeckoi ¢pyukmuuu f(n)
h4(n) — uudposoii curHam Ha BEIX0/E O10Ka TOTHYECKHMX (yHKIHIT TIPK BHIKIIOUEHHOH WHBEPCHH,
COBITAJIAET ¢ IU(PPOBLIM CUTHAIOM Ha BBIXOJE QYHKIMH 3a1epkKku g(n)

h'(n) - mmdpoBoii curHAT Ha BBIXOIE OJIOKA JIOTHIECKUX DYHKIINH TIPH BKIIOUCHHON HHBEPCHU

Pucynox 1.4 — Bpemennvie ouazpammol 6HYMpPeHHUX U 6HEUHUX CUSHATI08 OJIOKA 102UYECKUX
@yukyuil: a) cuenanos Ha 6xode 610Ka, pe3yrbmama ux oopabomku Qyukyuel ro2uvecko2o « My
U COOMBEMCMBYIOWUX UM CUSHATI08 HA 8bIX00e OJI0KA O) Npu 3a0epicKe PPoHma u 8) NPpu 3a0epicKe

cnada
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Ipuioxenue K
(oGs3aTenbHOE)

lefléM KOMaH/ ¢ NOMOIIIbI0 KHOIIKHA JaTYUKAa BCKPBLITUA KOpIIyCca

K.1 Brok mpuéma KomMaHJ MPUHUMAET CUTHAJ OT KHOIKHU JaTYhKa BCKPBITHS KopIyca nmpudopa,
BBITTOJTHSIET €T0 aHAIN3 U PA3JINYACT CIICAYIOIINE COCTOSTHUS KHOTIKHU TaTYNKA BCKPBITHUS, SIBIISIOLIHECS
4acTsAMH (CUMBOJIAMHU) YIIPABISIONIMX ITOCIEI0BATEILHOCTEH:

— KopoTkoe Haxarue («Sz», short active) — cOOTBETCTBYIOT Ha)XaTOMy COCTOSHHIO KHOITKU
JaTYMKaA BCKPBITHS KOpITyca MpuOopa, MpoI0KUTEILHOCTh KoToporo cocTtasiseT ot 0,06 go 0,91 c;

— kopotkas may3a («Sj», short inactive) — cOOTBETCTBYeT OT)KATOMY COCTOSHUIO KHOIIKH
JaTYhKa BCKPBITUS KOpITyca MpuOopa, MpoI0JHKUTEIBHOCTh KOoToporo cocrasisier ot 0,06 1o 0,91 c;

— HHOe Haxkatue («Lg», long active) — cOOTBETCTBYIOT Ha)KaTOMy COCTOSHHIO KHOIIKH
JaTYrKa BCKPBITUS KOpITyca Mpudopa, MpoI0JHKUTEIBHOCTh KOTOporo cocrasisier ot 0,91 1o 2,73 ¢;

— mmuHHas maysa («Lp», long inactive) — cOOTBETCTBYIOT OT)KaTOMY COCTOSHHIO KHOITKH
JaTYMKa BCKPBITHS KOpITyca mpudopa, MpoI0KUTEIILHOCTh KoToporo coctasisieT ot 0,91 go 2,73 c.

K.2 Vnpanstomeii nociaenoBaTeIbHOCTBIO HaXaTHMM KHOINKM J1aTYMKa BCKPBITHA KopIyca
ABIISICTCS YePEAYIONIascs MOCIEI0BATEIbHOCTh HAKATHI U TIay3, OTPAHUYCHHAs] COCTOSIHUSMHU KHOTIKH
JaTYMKa BCKPBITHS KOpITyca mpuOopa MpoaoKUTEIbHOCThIO Ooee 2,73 c.

K.3 CocTossHMS KHONKM JaT4yMKa BCKPBITHS KOpIlyca HpoJo/DKUTeNnbHOCThI0 MeHee 0,06 ¢
(pebesr, ciyyaiiHble KPaTKOBPEMEHHBIE IIETYKH ) UTHOPUPYIOTCSL.

K.4 B koHIEe Kaxaoil ympaBisIIONIEH TOCIEIO0BATEIHLHOCTH (IIPU PETUCTPAIIMU COCTOSHUS
KHOIIKH JJaTYMKa BCKPBITUS MPOJOJDKHTEIBHOCTRIO Oosiee 2,73 ¢) Omok mpuéma KOMaH] TpOBEpsieT
MOJTyYEHHYIO MOCJEI0BATEeIbHOCTh CUMBOJIOB HAa COOTBETCTBUE MOJIACP)KMBaEMBbIM BCTpoeHHBIM [10
npubopa komanaaM. COOTBETCTBYIOMIAS TIOJTYYCHHOW ITOCIEIOBATEILHOCTH CHMBOJIOB KOMaH/a
nepenaércss BcrpoeHHomy [IO mpubopa Ha 00paboTKy u  BbIosHeHHe. Eciau momydeHHOU
MOCTIeIOBATEIbHOCTH CUMBOJIOB HE COOTBETCTBYET HU OJHA KOMaHJIa, TO TakKas IMOCJIEJ0BAaTEIbHOCTh
UTHOPUPYETCH.

K.5 Ilpumep o0pabGoTku O10KOM TpuéMa KOMaHJA CHUTHANA OT KHOMKH JaTYMKa BCKPBITHS

Kopmyca npuseéH Ha pucynke K.1.
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< > € > < > >« < 0,06 ¢
Dt 11T | I N —m; oTXxaTa
__________________ Tttt T Haxarta
0,5 ¢ >«
Y L %
MOCJIEI0BATENLHOCTD 1: MOCJIEI0BATENLHOCTD 2:
Sa, Li! Lay Si! Sa Li! Sa, Siy LR

Dt — CHUT'HAJI COCTOSHUA KHOIIKM TaTYWKa BCKPBITHA HA BXOAEC Oy0Ka anéMa KOMaHJq

Pucynox K.1 — Bpemennas ouazpamma cueHanra om KHONKU OAMYUKA 8CKPblMus KOpnyca

u coomsemcmeyrwuue et CUMBOJIbl ynpasjsAarouiux nocneoosamenbHocmell
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11 CBuaeTeabCTBO 0 NPUEMKE H YIIAKOBLIBAHUM

Mopyns BBona-BeiBoga «M2000-4J1A», 3aB. Ne , U3TOTOBJIEH U MPUHSAT

B COOTBETCTBUU C 00sI3aTENIbHBIMU TPEOOBAaHUSMHU TOCYJApCTBEHHBIX CTaHAApPTOB U JAEWUCTBYIOIIEH

TEXHUYECKOHN JOKYMEHTALMH, IPU3HAH FOJHBIM JUIsl 3KcIuyatauuu U ynakoad 3A0 HBII «bomuny.

OTBETCTBEHHBIHN 3a MPUEMKY U YITAKOBBIBAHUE

OTK

d.N.0. YHCJI0, MECSII, TOT
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