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Hacrosiuuii TOKyMEHT COIEP>KUT CBEJEHUS O KOHCTPYKLMHU, IPUHIUIE JEHCTBUSA, TEXHUUECKUX
xapakTepuctukax wu3nenus BPUI-015-K202. PykoBOICTBO MO AKCIUTyaTallMd MpeJHA3HAYCHO JUIs
O3HAKOMJICHHUS C yYKa3aHUSAMHU, HEOOXOIUMBIMU ISl IPABUIIBHON M 0€30MacCHOM SKCIUTYaTallul H3ACIHs
(MCToNIb30BaHMS 10 HA3HAYCHHIO, TEXHUYECKOTO OOCITYKHMBAHMSA, TEKYIIETO PEMOHTA, XpAaHCHHS H
TPaHCIOPTUPOBAHMUS) M OLIEHOK €ro TEXHMYECKOTO COCTOSHUSA IMpU OIPEACIIEHUH HEOOXOIUMOCTH
OTIIPABKU €r0 B PEMOHT.

K paboram mo mMoHTaxy, ycraHOBKe W oOciyxkuBanuio u3nenus BPUI-015-K202 nomyckaercs
MEepCOHAaN, M3YYMBIIMM HACTOSIIEE PYKOBOJCTBO IO OKCIIyaTallud W HMEIOLUN TIpymnmny Mo
anekrpobe3onacHoctu He Huxke Il cormacHo Ilpunoxenuro Ne 1 x IIpaBmiam mo oxpaHe Tpyna npu
SKCIUTyaTaI[iH AJIEKTPOYCTAHOBOK, YTBEPKACHHBIM MpukazoM Muntpyna Poccuu ot 24.07.2013 N 328H.

Wznenmue BPUI-015-K202 mnpommwio mabopaTOpHbIE WCHBITAaHHS HA CTOMKOCTh K BHEIIHUM
MEXaHWYECKUM M KIMMAaTUYECKUM BO3JEHCTBUSAM IIpU OIKCIUIyaTallud, a Takke K yAapHbIM
BO3JICHCTBUSIM, BO3HUKAIOUIMM IIPH TpaHCIOpTHpoBaHWW wu3aenws, coridacHo ['OCT 20.57.406-81
«KommiekcHas cucremMa KOHTPOJIs KadecTBa. M31enus 2IeKTpOHHON TEXHHUKHU, KBAHTOBOW AJIEKTPOHHUKHU
U DJIEKTPOTEXHUYECKHE. MEeTOAbI UCTIBITAHUI.

[IpennpusitTie — U3roTOBUTENb OCTABIIAET 3a COOOM MpaBo Oe3 IOMOIHUTENHLHOTO YBEIOMIICHHUS
BHOCHUTb B PYKOBOJICTBO II0 3KCIUTyaTalluH, a TaKXKe B KOHCTPYKLUIO U3JENUsl U3MEHEHUs, CBSI3aHHbIE C
yIy4IIEHUEM TEXHMUYECKMX XapaKTepUCTUK H3jenus. BHecéHHbIe M3MeHeHus OynyT OIyOJIMKOBAaHbBI B

HOBOM peaKIMK PyKOBOJCTBA IO AKCILTyaTallMK U Ha caiite kommanuu: http://www.npaufa.ru.



http://www.npaufa.ru/
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1. OIIMCAHUE N PABOTA

1.1. HaznaueHue u3aejaust

1.1.1. Uznenue mpeaHa3sHAyeHO Ui YIOPaBJICHUS  yYCTAHOBKOW OTIMycka HedhTtw wim
HE(PTENPOIYKTOB B aBTOMOOWJIBHBIE WJIM /I LUCTEPHBI, a TakXke s oToOpakeHHs MHpOpManuu B
anaBUTHO-IIMPPOBOM pexkume. lMmeercss BO3MOKHOCTh YCTAaHOBKM M OKCIUTyaTalldid M3ACTHS BO
B3PBIBOOITACHBIX 30HAX, B COOTBETCTBUU C MAPKUPOBKOW, HAHECEHHOH Ha KOPITYC.

1.1.2. Uznenue nMeeT MapKUpOBKY B3PBIBO3AIIUTHI CEPTHPHUIMPOBAHHOTO MIEKTPOOOOPYIOBAHNUS
1ExdIIBT3 B cootBerctBuu ¢ ['OCT P 30852.0-2002 (MDK 60079-0:1998) «DnekTpoobopympoBaHue
B3phIBO3amuiieHHoe. Yacte (0. OOmme TpeboOBaHUS» W MpeJHA3HAYEHO IS OJKCIUTyaTalldd BO
B3PBIBOONIACHOM 30HE Kilacca 1, 2 MpW yCTaHOBKE €ro Ha CTAIlMOHAPHBIX OOBEKTaX B COOTBETCTBUU
¢ 'OCT P 30852.0-2002 (IEC 60079-0:1998) «DaekTpoobopymoBaHue B3pbiBo3amiuieHHoe. Yacts 0.
Oo6mme  tpeboBanus», ['OCT P 30852.9-2002  (IEC 60079-10:1995)  «DnekrpoobopymoBaHue
B3peiBozamumierHoe. Yacte 10. Kiaccudukammst B3peiBoonacHeix 30H», ['OCT P 30852.13-2002
(IEC 60079-14:1996) «DnekTpoobopynaoBaHue B3pbiBo3amnmiieHHoe. Yacte 14. DIeKTpOyCTaHOBKU BO
B3PBIBOOIACHBIX 30HaX (KpOMe MOJI3EMHBIX BHIPAOOTOK)».

1.1.3. U3genue cootBeTcTBYeT DenepaqbHBIM HOpPMaM M TpaBUjaM B OOJACTH MPOMBIIIJICHHOM
6e3omacHoctu "OOmMe mpaBwia B3pHIBOOE30MACHOCTH [UISI B3PBIBOMOXKAPOOIMACHBIX XUMHUYECKHX,
HepTexuMHuUuecKnX U HedTenepepadaThIBAIONTNX MPOU3BOJICTB", YTBEPKICHHBIX NpuKazoM DenepanbHON
CITYOBI TT0 IKOJIOTHIECKOMY, TEXHOJIOTHYECKOMY U aToMHOMY Haa3opy oT 11 mapta 2013 1. N 96.

1.1.4. Uznenue GyHKIMOHUPYET MO yIIpaBICHHEM BEAyIIero ycrpoiictsa (nanpumep, [I9BM) B
JUAJIOTOBOM pekume, 1o mpotokony oomena MODBUS RTU. Jlns oOMeHa MaHHBIMHA C BEIYIIUM
YCTPOUMCTBOM HCTOJB3yeTCsl nHTEepderic RS-485.

1.1.5. U3penue npeaHazHaueHo sl JUIMTEIbHON HEMPEPhIBHON PaOOTHI.

1.1.6. OGnacTh NpUMEHEHUSI.

YCTpolcTBO TpenHa3HAYeHO s padOThl B COCTaBe TOIUIMBO3AMPABOYHOTO KOMILIEKCAa Ha
He(TEHAIUBHBIX MOCTAaX, PACIIOJIIOKEHHBIX BO B3PHIBOOTIACHBIX 30HAX.

1.1.7. YcnoBusi 3KCIUTyaTalluy U3ICIIUS:

e 110 3aIIMIIEHHOCTH OT BO3ACUCTBUS OKpyXkatorieit cpeapl ucrnonnenue [IP65 no OCT 14254-96
(IEC 529-89) «Cremnenu 3anuthsl, obecrnednBaembie 000m049kaMu (ko |P)»;

® 110 CTOWKOCTHU U MPOYHOCTU K BO3JICHCTBUIO CUHYCOUAIBHON BUOpAIIMK — TPYIINa UCTIOTHEHUS
N 3 mo I'OCT 52931-2008 «ITpuGopsl KOHTPOJIS U PEryIUPOBAHUS TEXHOJIOTUYECKUX MpolieccoB. O0mue
TEXHUUYECKUE YCTIOBUSY;

® 110 CTOWKOCTH K BO3/ECHCTBHIO TEMIIEPATYPHI U BIAKHOCTH OKPYXKAIOIIEr0 BO3/yXa UCIIOIHEHUE
Y1 mo I'OCT 15150-69 «Mammuubl, TpubOpbl W Jpyrue TeXHUYecKue wuznenus. VcrmonHeHus amis
pa3NMYHBIX  KIMMAaTUYECKUX paiioHOB. Karteropum, yclmoBUsS  OKCIUTyaTalldd, XpaHEHUS W

TPaHCIOPTUPOBAHUS B YACTU BO3ACUCTBUS KIIMMATUYECKUX (DAKTOPOB BHEIIHEH CpeIbI».
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1.1.8. O6o3HaueHne U3eNus MU 3aKa3e U B JOKYMEHTAIUHU JPYTrOi MPOIYKIINH, TIe OHO MOKET
OBITH MPUMEHEHO, T0JDKHO OBITH cienytomuM: “Konrpomnep BPUI-015-K202”.

1.1.9. Cpoxk ciyx0b1 uzgenus — 10 ner.

1.1.10. U3penue He MpENCTaBIsSET OMACHOCTH JJIS )KU3HU U 3JI0POBbS JIIOJICH U JUIS OKpYKaroIIeh
Cpelbl U TMOJUICKUT YTUIM3alUU TO0CIE€ OKOHYAHUS CpOKa CHIYXObl IO TEXHOJIOTMM, NPUHATOW Ha
MPEANPUATHH, SKCILTyaTUPYIOLIEM U3JEIue.

1.1.11. I'apanTuiiHBIA CPOK OIKCIUTyaTalluud — 12 MecsieB co AHS OTIPY3KH MPEANpPUATHEM-
U3TOTOBUTENIEM.

1.1.12. Ilpu HEcOOMIOAEHUN TOTPEOUTEIEM TPABWII U YCIOBUI JKCILTyaTallid, OTOBOPEHHBIX B
HACTOSIILIEM pPYKOBOJCTBE, BBIXOJIE€ M3 CTPOS M3JENUs IO BHHE MOTPEOMUTENs WIM HapylIEHUU
LEJIOCTHOCTH Kopmyca U (WiM) TUIOMO, MpeanpusITHEe-U3TOTOBUTENh HE HECEeT TIapaHTHUHHBIX

00s13aTEIBCTB.

1.2. Texun4yeckue XapaKTePUCTHKHU

Buemnuii BUa n3nenvst mokasaH Ha puc. 1.

o9 0 06

DTENPOMABTOMATHNA  www npata

KOHTPOANEP

1ExdIIBT3 X

Puc.1. Uznpenue BPUT -015-K202.
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OCHOBHBIC TEXHHYCCKUE XapaKTCPpUCTUKU U3ACIIUSA, CIICAYIOIIUC!

Hanpsoxenue nuranus: 220 B+10%

Tun UCTOYHNMKA MUTAHUS: ITepemennniit Tok, 50 I'

[ToTpebiisiemMast MOIITHOCTB, HE OoJIee: 150 Br

Tun nuaaukaropa: CBeTO MO IHBIH, angaBUTHO-
upoBoi

Kommuectso:

- IUCKPETHBIX BX0/0B (24 B, NOCTOSIHHBIN TOK) 18

- QaHAJIOTOBBIX BX0J0B (4-20 MA) 10 6

Komnuectso:

- TUCKPETHBIX PEJICHHBIX BBIXOJIOB

(24 B 2A, nocrosiHHbIN TOK, 220 B 1A nepemMeHHbIH TOK) 11

- OTKPBITBIN KOJUIEKTOP 8

["anpBaHMYECKas pa3Bs3Ka TUCKPETHBIX BXOJIOB: OnTrueckast

WuTepdeiic cBs3M ¢ BEAYITUM YCTPOHWCTBOM: RS-485

ITpOTOKOJI CBSA3M C BEAYIIMM YCTPOWCTBOM: Modbus RTU

[TonnepxuBaemMble MaccoMepsl

E+HPromass, EmersonCMF,
KROHNEOPTIMASS, Ilrpaii-
Macc, DOMMHMC-Mace, MUP,
mnotHomep [1JIOT-3M

KommuectBo naTepdeiicoB RS-485: 3

KonnuectBo KaOEIBLHBIX BBOJOB 4

Pexxum paboThr: HenpepriBHbIiA,
KpYIJIOCYTOYHBIN

Kiacc 3ammThl 0T BO3ACHCTBUS OKPY)KAIOIICH CPEIbI: IP 65

MapkupoBKa B3pbIBO3AITUTHI: 1ExdIIBT3

TemmepaTypa okpyXarouiei cpeibl IPH IKCIUTyaTallMK H3CIINS: -50..+60°C

OTHOCHUTENbHAS BIAXKHOCTh BO3JyXa NpH dKcruryaTaruu usnaenus, | 100%

He OoJiee:

Macca, He 6oiee: 9 kxr

I'abaputei, [IxBxI™:

290x246x111 mm

1.3. CocTaB n3geans 1 KOMILIEKTHOCTE

1.3.1. KoMIUIEKT OCTAaBKY U3LAEJINS BKIIFOYAET:
e xoHTposuiep bPUI-015-K202.
® SKCIUTyaTallMOHHAs TOKYMEHTAIHsI: | KOMILJICKT;

® YIIAKOBOYHAA Tapa: 1 KOMILJICKT,

1.3.2. DxcnyaTaninoHHas JOKYMEHTAIMs BKIIIOYaeT B ceOsi:

L4 PYKOBOI[CTBO I1I0 3KCILTyaTalluu;

e [Tacnopr.

1.4. YerpoiicTBO u3aeus

1.4.1. KoHcTpykiusi.

KOHCprKL[I/ISI U3aCianuA BKIIOYACT B ce0s MeTalNIMYeCKUM

KOPIIYC CO CTEKJISIHHOM JMUEBOU

IMMaHCJIbIO, BHYTPHU KOPITYCa Pa3MCIIICHBI ICUYATHLIC IIJIATHI C 3JICKTPOHHBIMU KOMIIOHCHTAMMU.
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C GOKOBOI CTOPOHBI PACTIOJIOKEHBI KaOeThbHBIC CATbHUKOBEIE BBOJIBI.

Ha BHemHeld 4acTM KoOpIyca TakXKe pACHOJIOKEHO YCTPOMCTBO 3a3€MIICHMs, HMMEIOLIEE

COOTBETCTBYIOLYIO MAPKUPOBKY.

@DyHKINOHAIBHO YCTPOUCTBO OOBEAMHSIET B ce0€ CIEIYIOIINE TIEMEHTBI:

® WHJHMKATOP;

® YIIPaBIAIOLIMNA KOHTPOJLIED;

e OJIOK IUTAHUI.

1.4.2. Kabenu.

KOHTpOJ'IJ'ICp MOCTAaBJIACTCA C MOAKIIOYCHHBIMHU W MPOBCACHHBIMHU YCPE3 KaOeIbHBIC BBO/JbI

KaOeaIMu HGO6XO}1PIMOI>1 JJIMHBI ¢ TIPOMAapKUpPOBAHHBIMU KHJIAMU. 910 JCIacTCa A1 HCKIIOYCHUA

HEO0OXOMMOCTH OTKPBIBaTh KOHTPOJUIEP MIPH €ro MoHTaxe. J[mnHa kabemneit onpenesnsercs npu 3akasze. B

Kadeax MOTYT OBITH MOAKIIOYCHBI HEC BCC CUTHAJIbI KOHTPOJIJIEPA, 4 TOJIBKO TC, KOTOPBIC NUCITIOJIb3YIOTCA B

KOHKPETHOM TE€X. TpoIiecce. ITO AENAeTCs Il YMEHBIICHHs CEUCHHS KaOesell U UCKITFOUCHHS TTyTaHUIIbI

C HCUCIIOJB3YyEMBIMU CUTHAJIaMH B IMMPOLECCEC MOHTAXa W HaJIaAKH. Crmmcok CUTHaJIOB, KOTOPBIC JOJIKHBI

OBITE IMMOAKIIFOYCHBI, COTJIaCOBBIBACTCA IIPH 3aKa3c.

1.4.3. Uaaukarop.

CBETOMMOMHBI HMHAWKATOP PACIOJIOXKEH Ha JUIEBOW IMaHEIW M TIO3BOJISIET OTOOpa)kaTh

COCTOAHHE BXOJ0B U BBIXOJ0B U3ACIIHA.

OToOpaxkaeTcsi COCTOSTHUE CIEAYIOIINX BXOI0OB:

1.

© 0o N o g bk~ w DN

N o =
~N o 0o~ W N P O

Pe3eps.

Peseps.

NmnynbcHBIN BXO.
Bxon 3azemiienusi.
Knomnka ITYCK.
3anpelaronuii CurHasi.
I'oToBHOCTH CTOsIKA.
Curnan nepenuaa.

Kuonka CTOIL

. 'apaxxHO€ noJyokeHue.
. 3ara30BaHHOCTb.

. [Toxap.

. BbIcOoko€ naBieHue.

. Bubparus.

. 3amper 2.

. Curnan 1.

. Curnain 2.
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18. Curnan 3.
OToOpaxkaeTcsi COCTOSTHHE CIEAYIOMINX BHIXOJ0B!
1. OTKpBITHII KOJIEKTOP.
OTKpBITHII KOJUIEKTOP.
OTKpBITHII KOJUIEKTOP.
OTKpBITHII KOJUIEKTOP.
OTKpBITHII KOJIEKTOP.
OTKpBITHII KOJUIEKTOP.
WNunukarop cnenmutepderica HITA.
OTKpBITHII KOJIEKTOP.
Bri6op 2.
. Be16op 3.
. Be16op 4.
. Be16op 5.
. KMP.
. KBP.

© 0 N o o B~ w DN

e T e
g D W N B O

. Bo3nymineiil kianas.

[EEN
[op}

. Hacoc.

[N
~

. Cerodop.
. KDO0.

. Bei6op 1.
20. ITpuem.

e
© o

1.4.4. YrpaBasomui KOHTPOJUIEP.

VYHpaBisiioIuid  KOHTPOJUIEp TpPEIHA3HAYCH JUI YIPABICHHS TEXHOJIOTHYECKUM MPOIECCOM
otmycka HedTH/HedTenpoaykToB. KOHTpOsUIEp MOdyYaeT CUTHAIbI C JIATYMKOB TOIUTMBO3AIPABOYHOTO
KOMIUIEKCA U BBIJACT YIPABJISAIONINE BO3JCHCTBUS Ha HMCIOJHHUTEIBHBIC MEXaHHU3Mbl B COOTBETCTBHH C
TEXHOJIOTUYECKUM AITOPUTMOM. TEXHOJOTHUECKUI aJrOPUTM 3aJaeTCsl IPU U3rOTOBIICHUU YCTPOICTBA,
OJIHAKO WMMEETCSI BO3MOXKHOCTh €r0 3aMeHbl (OOHOBIJICHHS) B TPOIECCE OSKCIUTyaTallud HW3JCIus.
KonTpomnep umeer untepderic RS-485 nns nmoakmodeHust BEIOMBIX YCTPONCTB.

1.4.5. bnok nutaHus.

brnox muranus obecmeurBaeT »NEeKTpoNHUTaHWE KOMMOHEHTOB u3nenus (=5B 0.25A), a Taxxke

BHEITHUX YycTpoicTB (=24B 2A u =12B 2A). Ha Bxoa 610ka MuTaHUS MOCTYMAET HAMPSIKEHHE CETH ~

220 B 50 I'm.
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1.5. MapkupoBka

Ha HumxHEll uacTM J/MLEBOM CTOPOHBI M3JENUS YCTAHOBJIEH IIWJIBAUK (TpaBUPOBKA) €O
CIIEIYIOLMMH CBEICHUIMMU:

® ¢IMHBIN 3HAK OOpaIIeHus IPOIYKIMU Ha PHIHKE TOCYAAPCTB-WIEHOB TaMOXEHHOTO COI03a;

e CreIMaJIbHBII 3HaK B3phIBOOE30MIaCHOCTH;

® BI/JI B3pPbIBO3AILUTHI;

® KJIaCC 3aIlUTHI OT BO3ACHCTBUSA OKPYKAIOILEH CPEJIBI;

® HaMEHOBAHUE NPEIPUATUA-U3TOTOBUTEIS;

® CEpUIHBII HOMED.

MapkupoBKka yCcTOWYMBa B TEUEHUE BCETO CPOKa CIYKObI M3/ENHsI MEXaHWYECKH MPOYHA U HE
cTupaercsi (CMBIBA€TCS) JKUAKOCTAMH, HCHOJIb3YEMBIMU TMPH AKCIUIyaTalkd W  TEXHUYECKOM

00CITy>)KHBaHUU.

1.6. YnakoBka
I/I3)ICJ'II/IG yr[aKOBI)IBaIOT B HOJ'II/ISTI/IJ'IGHOBI)II\/'I ITaKEeT. JIOKyMeHTaHI/IIO U KOMIIAKT-IUCK C
HpOFpaMMHBIM O6CCHC‘ICHI/IGM ynaKOBI)IBaIOT B OT)IeHBHBIﬁ HOHH3TI/IH€HOBBII>1 IMaKeT, OajIe€ BCE OTO
VKJIQJbIBACTCS B KAPTOHHBIA SmUK. [lycTOTBHI 3amojHAIOT TO(MPUPOBAHHBIM KAPTOHOM  HIIH

CHHTCTHYCCKUM 3aIllOJTHUTCIICM.

1.7. ObGecnieyeHne B3PbIBO3AIIUTHI

B3priBozammra u3genus Buna «d» (B3peiBoHENpoHuiaemas odosnouka) mo 'OCT 30852.1-2002
(IEC 60079-1:1998) «Yacts 1. B3psiBo3alinTa BiIa «B3phIBOHEIIPOHUIIAEMAsE 000JIOUKA.

Cpenbl B3pBIBOOMACHBIX 30H, B KOTOPBIX YCTAHABIMBAETCS W3JEIHE, MO KATErOpuu U TpyIIe
B3PBIBOOINACHOCTU JIOJDKHBI COOTBETCTBOBATh WM OBITh MEHEE OMACHBIMH, YEM KATETOPUU U TPYIIIBL,
yKa3aHHbIE B MApPKUPOBKE B3PbIBO3AIIUTHI U3EIHSI.

MoHTax ¥ MOABOJ SIEKTPOMUTAHUS JIOJHKHBI IPOU3BOAUTHCS B COOTBETCTBUH C HAcTOAIIMM PO,
«[IpaBunamu ycrpoiictBa anekrpoycranoBok» (I1YD) rn. 7.3, 7.4 u «lIpaBunamu SKCIUTyaTaluu
anekTpoyctaHoBok motpedureneit» (II93I1) rn. 33.4, IITh, apyrumu ITUpPEKTUBHBIMH JOKYMEHTaMH,
peraaMeHTHPYIOIUMH YCTaHOBKY 3JIEKTPOOOOPYI0BaHHS BO B3PBIBOOMACHBIX 30HAX.

[ToaxmroueHue yCTpOHCTBA JOJDKHO OCYIIECTBIATHbCA KaOenem. KaOenb He JOKEH HMETh
MOBPEXKICHHM, KaK H30JISAIUU, TaK U OTJIEIbHBIX IPOBOIOB.

Pemont ycrpoiictea BemomHAT 1o ['OCT  51330.18-99  «BnexrpoobopynoBanue
B3pbIBO3amuiieHHoe. Yacte 19. PeMOHT u mpoBepka 3eKTpOOOOpYIOBaHHS, HCIOIH3YEMOTO BO
B3PBIBOOIACHBIX Ta30BBIX cpenax (KpoMe TOJ3eMHBIX BBIPAaOOTOK WM TMPUMEHEHHH, CBS3aHHBIX C

nepepaboTKON U MPOU3BOICTBOM B3PHIBUATHIX BEILIECTB)».
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2. ICIIOJIb30BAHMUE 11O HABHAYEHU1IO

2.1. lMoaroroBka U31e/ M K HCIO0JIL30BAHUIO

2.1.1. PacnakoBka.

[Tpu monmyueHUN U3IeIHUs HEOOXOAUMO MPOBEPUTH COXPAHHOCTH Tapbl. Ilocie BCKpBITHS SIIHKA
W3JIeIEe OCBOOOUTH OT YITAKOBOYHOTO MaTepuaia W mpoTepeTh. [IpoBepUTh KOMIUIEKTHOCTH COTJIACHO
m 1.3.

2.1.2. Mepsb1 6e30T1acHOCTH.

K MoHTaxy, JKcIUTyaTalid, TEXHUYECKOMY OOCTY)KHBAHHUIO W PEMOHTY HW3JCTHUS JIOJDKHBI
JOITYCKAThCS JINIA, U3YYUBIINE HACTOSIIEE PYKOBOACTBO M UMCIOIIHE HEOOXO0TMMYIO KBATN(DUKAIIHIO.

MoHTaX, O3KCIUTyaTalus, TEXHUYECKOE OOCITYy)KUBAaHWE W PEMOHT H3JCHHS  JIOJDKHBI
OCYIIIECTBIISITECS. B COOTBETCTBHUM C  TpeOoBaHmsMu  «[IpaBWiI  TEXHUYECKOW  OKCILTyaTaIl[uu
ANEKTPOYCTAaHOBOK moTpedOutTeneit» u  «lIpaBunm TexHMKHM O€30MAaCHOCTH TIPH  OKCIUTyaTalluu
JJIEKTPOYCTAHOBOK ~TOTpPEOMTENCH», a TakkKe JPYrdX BEJIOMCTBEHHBIX U OTPACIICBBIX HOPM,
JCUCTBYIONTUX Ha 00BEKTE IKCIUTyaTaIlHH.

MoHTaX, TeXHHYECKOEe OOCTYy)KWBAaHWE W YCTPAHCHWE HEUCIPABHOCTEH W3NENHs, a TakkKe
MTOJIKITIOYEHUE COCICHUTEIIbHBIX KaOelel pa3perniaeTcsi TOJIbKO MPU OTKIIOYECHOM HAMPSOKCHUH TUTAHUS.

N3nenve momiexxut o0s3aTeIbHOMY 3a3€MJICHUIO, TTPUYEM 3Ta Mepa JA0JHKHA OBITH BBITIOJTHEHA 0
TIOJKITIOUEHHUST OCTabHBIX KaOened. KoHTyp 3a3eMieHus MpUCOSAMHSETCS K YCTPOWCTBY 3a3eMIICHUS,
PacIoyI0KEeHHOMY Ha BHEIIHEH CTOPOHE KOPITyca U COOTBETCTBYIOIIUM 00pa30oM MPOMapKHPOBAHHOTO.

2.1.3. MoHTaX U31eInsl.

Kpernnenue uznenust oCymecTBISETCS MOCPEACTBOM KPETIeKHBIX KPOHIITEHHOB, PACOIOKEHHBIX
Ha OOKOBBIX CTOpOHaX Kopiryca. ['abapuTHBIC ¥ PHUCOCIUHUTEIBHBIC pa3Mepbl U3/CNINS MPUBEICHBI Ha
pucyske 3 B [Ipunoxenun 1.

Jlnst  monakirodeHWs KaOeled HeoO0XOOuMO CHSTh JIMIICBYIO TaHENIb, OTBEPHYB BHHTHI,
PacroIOKEeHHBIE TI0 €€ IEPUMETPY.

KabGenu mpoBecTH uepe3 CalbHUKH BBOJIOB, MOCJIE MOJKIIOYCHHS K KIEMMaM HW3JCIus TaiKu
BBOJIOB 3aTsiHYTh. [lociie HakpydrBaHUS Ha KaOelbHbIE BBOJBI METAIIIOPYKABOB, YOCIUTHCS, UTO Trailku
BBOJIOB HE 0ClIa0Iiv, a pe3b00BOE COeTMHEHUE BBOJIA C KOPITYCOM H3/IENIUS OCTAJI0Ch FEPMETUUYHBIM.

[lepen monxnroueHueM Kabeneil yOemUThCS, YTO OHU OOECTOYEHBI, a 3allUTHOE 3a3eMJICHHE
W3CIHS BBIITOJHEHO.

KaGenu moaxmrouaTs B COOTBETCTBUU ¢ Tabnuiei noakmoueHus (Ilpunoxenue 2).

PasBonka cetu RS-485 momkHa OCYIIECTBIATHCS B COOTBETCTBHMM C TPeOOBAaHUSIMU STOTO
CTaHIapTa.

[Tocne moxakmoueHUs, Tepel 3aKpPbITUEM JIMIEBOM TAHENH, OYUCTHTh U O00€3KUPHUTH
MIPUBAJIOYHBIE TTOBEPXHOCTH KOPITyca W3JIENHs WM JIUIEBOM MaHENIW M HAaHECTH Ha HUX TOHKUM CJIOEM

HF-CMEBKy. .HI/II_IGBYIO MaHCJIb 3aKpPbITh, BUHTBI, PACIIOJIOKCHHBIC IO €€ NCPUMCTPY, NPCABAPUTCIILHO
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Ha)KUBHTB, TIAHENIb BEIPOBHSTD, 3aTEM IIPOU3BECTH 3aTSHKKY BUHTOB ¢ MOMeHTOM 5 HwM. [{ns obecnieuenus
TEPMETUYHOCTH U HCKIIIOYEHMS IEPEKOCOB, 3aTSHKKY BUHTOB JIMIEBOM IIAHEIU IIPOU3BOAMUTHL CTPOTO B
MOCIIEI0BATEIbHOCTH, YKa3aHHOM HA PUCYHKE 2.

OcTtaTku CMa3Ku yAJIUTh CyXOW MATKOW BETOMIBIO. JIMIIEBYIO MaHelb OMIOMOUPOBATh.

MOoHTaX ¥ MOJKITIOYCHNE TPOU3BOIUTH C BBITIOJHEHHEM Mep OezonacHocTH (1m.2.1.2).

10 6 2 3 7 11
/fb I LA fbﬁ %
13 < i , : {j} 14
C Ty # | [
17 éfb' 'g}k 18
i+ ———%
20 |[Bré| ! |- 19
16 @ ' 4 15
& & @ | & & & /

8

12

Pucynok 2. OuepeaHOCTh 3aTSHKKH BUHTOB JIMLIEBON MTAHEIH.

2.2. IloaroTroBKa K padore
[Tocne mpoBeneHUS MOHTaXKHBIX PadOT M MOJAYU MUTAIOIIETO HAMPSKEHHS H3Jelue TOTOBO K
pabote. Jlns MCMONIb30BaHUS B COCTaBE aBTOMATU3UPOBAHHBIX CUCTEM MOKET MOTPEOOBATHCA U3MEHEHUE
Modbus — anpeca, a Takke Apyrux KOH(PUTYPAIIHOHHBIX MAPAMETPOB M TEXHOJOTMYECKHUX YCTaHOBOK.
OT0 AeiicTBHE MPOU3BOAUTCS € MOMOIIBI0 KoH(uryparuonuoro [10. PykoBoaCTBO MO HCMONH30BAHHUIO
storo [IO mnpuBeneno B Onucanue

[Tpunoxenun 3. KOH(QUIypallUOHHBIX ~MapaMeTpoB U

TEXHOJIOTUYCCKUX YCTAHOBOK IMIPUBOJUTCA TAM KC.

2.3. IIpoBepka TEXHHYECKOI0 COCTOSTHUS
[IpoBepka TEXHHYECKOTO COCTOSHHS H3JENUs TNPEIyCMaTPUBAET BU3YaIbHbBI OCMOTp, NpH
KOTOPOM HEOOXOIUMO YOEeaUThCS B OTCYTCTBHHM OOpPBHIBOB W TOBPEKICHUN KaOesel, HaJexKHOCTH

COCAUHCHUA Pa3bEMOB, OTCYTCTBUH MCXAHUUCCKUX HOBpC)KI[CHI/Iﬁ KOpIyCa, a TaKiKC€ HaJIUYUA TaOJIUYEK C

11



BPUTI'-015-K202 32050732.465275.202 PO PykoBOACTBO IO HKCITyaTallMK

MapKUPOBKOM B3pBIBO3AIIUTHL. Takke cleayeT MPOBEPUTHh HAJEKHOCTH 3a3€MJICHUSA. DKCIUTyaTallus

HU3CJIHA C OTCTYIINICHUCM OT BBIIICHU3JIOKCHHBIX Tpe6OBaHI/II71 HC JOITYCKAacCTCA.

2.4. Texnu4yeckoe 00CTy:KMBaHHE

Texauueckoe 00CTY)KMBaHHWE NPOBOIUTCS C LENBI0 OOECreueHus HOPMalbHOW pabOThl WU
COXpaHEHHS SKCIUTYaTAl[HOHHBIX M TEXHUYECKUX XapaKTEPUCTHK H3JENUs B TEUYEHHUE BCETO CpOKa
SKCIUTyaTal1H.

Texnuueckoe o0OCIy)KHBaHME 3aKIIOYaeTCd B IEPUOJUUYECKOM KOHTPOJE TEXHHUYECKOIO
COCTOSIHUSI 1 YCTPAHEHUH BO3HUKAIOIINX HEUCIIPABHOCTEH.

[Ipu mpoBeneHMHM BCEX BUIOB TEXHUYECKOTO OOCITY)KHMBaHUS HEOOXOAMMO COONOIAaTh MEpHI
0€30MacHOCTH, YKa3aHHBIX B 1. 2.1.2.

B ciydae BCKpBITHSI JHIIEBOI TMaHeNH, 00S3aTENbHO 3aMEHHUTh YIUIOTHUTEIBHYIO PE3HHOBYIO
MPOKJIAJKy. Y CTAaHOBKY JIMIIEBOM MaHe I 00paTHO IPOU3BOIUTH B COOTBETCTBUH C 1I. 2.1.3.

Texnuueckoe o0OCTy)KMBaHHE TPOBOJUTCS HE peXe OJHOTO pa3a B kBapraid. llpu stom
HE0OX0IMMO PYKOBOJICTBOBATHCS TPEOOBAaHUAMMU 1. 2.3.

Taxke TpH TEXHHYECKOM OOCITY)KHBaHUM HEOOXOJWMO YAAIATH 3arpsi3HEHHs] C TIOBEPXHOCTH
KOPpITyca, IPU 3TOM 3allpeliaeTcsl UCIOJIb30BaTh arPECCUBHBIE HKHUAKOCTH U PACTBOPUTEINH.

PeMonT u3aenus (B TOM 4ucie rapaHTUHHBIN) TPOU3BOUTCS MPEAIPUITHEM-U3TOTOBUTEIIEM.

2.5. Ucnoab3oBaHue U31eTus

N3nenue paboTaer B peKUMe MOTIMHEHHOTO MO OoTHOmEeHHI0 K [IK uim KoHTposiepy BepXHEro
ypoBHsl ycTpoiicTBa 1o mpoTokosry Modbus RTU. Beaymiee ycTpoiicTBO MO CBOEH HWHHUIIMATUBE
OCYILIECTBIISICT Iepeady yIpaB/SIIOIIMX KOMaHA, a TakKe CUYHUTHIBAHUE IIEPEMEHHBIX, XPaHSIINX
TEKYIllee COCTOSIHUE TEXHOJIOTUYECKOTO MPOoIIecca.

JI71s1 CBSI3M ¢ BEAYIIIUM YCTPOHCTBOM HCIONB3yeTcs uaTepdeiic RS-485.

JJi1 aBTOMaTHYECKOr0 pacueTa Macchl K U3JICIHIO MOTYT OBITh MOAKIIIOUEHBI B KAY€CTBE BEIOMBIX
YCTPOMCTB IJIOTHOMEP MIIH MacCoOMep.

Onucanue mapamMeTpoB CBSI3U, HCMOIb3yeMbIX (yHKIMI Modbus, NpuHIMIOB CBSI3W U KapTa

peructpoB npuseneHsl B [Ipunoxenuu 4.

2.6. IlepevyeHb BO3MOKHBIX HEHCIIPABHOCTEI B Mpouecce IKCIIyaTaluu
IlepeueHp BO3MOKHBIX HEMCIIPABHOCTEH B MPOLECCE DKCIUIYaTalluM, UX MPUYUHBI U YKa3aHUS IO
yCTpaHEHHIO HencnpaBHOCTel npuBeaeHs! B [Ipunoxenun 5.
B cnydae aBapuu mpu HEMCHPABHOCTH U3JENUS HEOOXOIMMO NPEKPATUTh padOTy U BBIKIIOUUTH

QJICKTPOINIUTAHUC CUCTEMEI, B KOTOpOﬁ IPUMCHACTCA U3CIINC.

12
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2.7. TllepeyeHb KPUTHYECKHUX 0TKA30B, BO3MOKHBIX OIIMOOK MepcoHalia (M0J1b30BaTeis),
NPUBOJSIIHNX K ABAPUIHHBIM peKUMaM 000pY/A0BaHUA, U el CTBUIL, NPeI0TBPAIIAIOIINX
YKa3aHHbIe OIIHOKHU

HenpaBuibHOE NOIKIIOYEHNUE K U3/IEIMIO MOKET IIPUBECTHU K OTKa3y IIPH MoJaue MUTaHUS.

B cnydae oTkiIIOUEHHS NMUTaHUS MOBTOPHOE BKIIIOYEHME HU3JENIUS JOIYCKAETCS HE paHee 4eM
yepe3 1 MunHyTy.

Buemnue nposiBiieHns otkasa: [loiHOe OTCYyTCTBHE CBETOBOM MHIMKALUY.

HenpaBuibHoe MoAKIIOUEHUE K peleHOMY BbIXOAY U3A€IUs. MOXKET NPUBECTU K MPEBBILICHUIO
JOMYCTHUMOIO YpOBHSI He(TENpOoIyKTOB B LIMCTEpPHE NpU HaJMBE, C IEpPEIMBOM HEPTENpoayKTa 3a
Mpeiebl HUCTEPHBI.

B cnyuae oTkaza HE0OXOAMMO MTPOBEPUTH TEXHUUECKOE COCTOSIHUE U3ENHUs COTJIaCHO MYHKTY 2.3.
Ecnu ycTpaHeHume mNpuuMHBI OTKa3a HE NPUBEIO K MPaBUIBHONW paboTe u3nenus, HE0OX0IUMO
MIPEKPATUTH IKCIUTYaTAlMIO U3ENUs U OTIIPAaBUTh €r0 Ha PEMOHT B IPEANPUSITHE-U3TOTOBUTENb.

B cnyuae aBapum mpHu OTKaze H3JeNus HEOOXOIUMO TNPEKpaTUTh pPadOTy M BBIKIIOYHUTH

QJICKTPOIMUTAHUE CUCTEMEL, B KOTOpOﬁ IPUMEHACTCA U3ACIIUC.

2.8. IlapameTpsbl NpeaeJbHBIX COCTOSIHUI
He nomyckaercs skcrmyaranus W3eiusl MpyU HACTYIUIGHUH XOTs Obl OJHOTO U3 MEPEUUCICHHBIX
HIKE YCIIOBHIA:
e JlocTikeHre Ha3HAYEHHOTO Cpoka ciyk0bl u3aenus (10 yer).
e MexaHuyeckue MoBpeXAeHUs, MPEMITCTBYIONINE HOPMATbHOMY (DYHKIIMOHUPOBAHUIO, a TAKKe
T00bIe TOBPEXKICHMUSI, HAJTMUKUE KOTOPBIX MPENSATCTBYET 00ECIEUEeHNIO B3PbIBO3AIIMTHI (cM. 1. 1.7).

e Pazpyienue neraneil, BI3BaHHOE KOPPO3HEH, IpO3UEHl U CTapeHHEeM MaTepUasIoB.

2.9. IlpaBuiia XxpaHeHHUsl M1 TPAHCIIOPTHPOBKH

TpancropTupoBKa U XpaHEHHE U3JENUs JIOJKHBI TMPOU3BOAUTHCS B COOTBETCTBUH C
tpeboBanusamu ['OCT 15150-69 «Mamnnbl, npubOpsl U Apyrue TeXHudeckue uzaenus. Vcrnonnenus s
pa3NMYHBIX  KIMMAaTUYECKUX paiioHOB. Karteropum, ycloBUs  OKCIUTyaTalldd, XpaHEHUS W
TPAHCIOPTUPOBAHUS B YACTH BO3ACUCTBUS KJIMMAaTUYECKUMX (PAKTOPOB BHEHIHEH cpenbl» (yCIoBHS
xpaHeHus: 3). /lo BBeAeHHUs B OSKCIUIyaTallMI0 M3JEIME CIEAYyeT XpPaHWTh Ha CKJIaJaX B YHaKOBKE
npeanpusTHsI-u3rorosurens npu remnepatype -40...50 °C u otHocuTenbHOU BiaxkHOCTH 110 90 % (mpum
temmeparype 25 °C).

TpancnopTupoBKy wu3zenus HEOOXOAWMO OCYIIECTBIATh B TPAHCHOPTHOM ymakoBke. Cpok

XpaHCHHUA U3CIINA B YIIAKOBKC B CKJIAACKUX IMOMCIICHUAX, BKIIKOYasd BPEMA TPAHCIIOPTUPOBAHUS, 3 rozaa.
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2.10. IIpaBuJja KoHcepBalUM (PAaCKOHCEPBALMH, TEPEKOHCEPBAIIHH)

2.10.1. Koncepsarus

KoncepBanuein Ha3bIBalOT COBOKYIIHOCTH MEpP BPEMEHHOW 3alUThl HU3JEHUS OT BO3JACHCTBUSA
OKpyXarolei cpeapl npu xpaHeHuu. KoHcepBauuu mNOJBEpraroT M3Jeiue, TOJHOE K SKCIUTyaTaluu.
Koncepsartius uzienusi BEINOIHAETCS B COOTBETCTBUHU C U3JIOKEHHOM HIKE METOIUKOM.

KoncepBaiuio BBITIOHSIOT HEMOCPEICTBEHHO Iepes] MOCTAHOBKOW W3JENHs Ha XpaHEHUU B
CHenuaIbHO 000PYJOBAHHOM CYXOM TMOMEIIEHUH, U30JUPOBAHHOM OT IMPOHUKHOBEHUS BPEIHBIX T'a30B,
MapoB KHCIOT M IIEJOYeH, MbUIM, C OTHOCHTEIBbHOM BIAXHOCThIO BO3ayxa He Oonee 70 % w
temneparypoid He Hike 15 °C. Jlomyckaercs yBenuueHue BIKHOCTH 10 80 % B TeueHHE BPEMEHH,
KOTI'/Ia Meperna/ipl TEMIEpaTyphl B IOMEIIEHUH He TpeBbIaioT 5 °C.

Bce wmatepumanbl, nmpuMeHsieMble IS KOHCEPBAIMH, JIODKHBI OBITh YUCTBIMH M CYXHUMH U
00ecreurnBaTh COOTBETCTBYIOIIYIO 3AIIUTY U3/IEIHS OT BO3ICUCTBUS OKPYKAIOIIEH CPeIbl TPH XPaHEHUH.
W3nenus 1OJDKHBI TOCTyNMaTh Ha KOHCEpPBAIMIO 0€3 KOPPO3MOHHBIX TOPAKEHWH MeTauia |
METAJUTMYECKUX IMOKPBITUI

Ilepen xoHcepBamueld HEOOXOAUMO TPOBEPUTH PabOTOCTIOCOOHOCTH B COOTBETCTBHUU C
TpeOOBaHUAMU T1. 2.3. HACTOSIIETO PYKOBOJICTBA IO IKCILTyaTAIIHH.

KoHcepBanuio mnpoBOIAT METOJOM CTaTMYECKOTO OCylIeHHs Bo3ayxa. s sToro wusaenue
MOMEIIA0T B TMOJIMATHJICHOBBIM YeXO0J € CHJIMKareJleM M TepMETHYHO 3aBapuBaioT. Memodyek c
CHJIMKarejaeM-uHIMKaTOpOM PacloJIOKHUTh TaK, YTOObI MOCHE YKJIAJKU YIMaKOBAaHHOTO HM3JIENHs B SIIIUK
JUINTEIBHOTO XPAaHEHUS OH OKa3ajcsl HallpOTUB CMOTPOBOro okHa. KOHTpoib LIETOCTHOCTH dYexsia U
CBapHbBIX IIBOB OCYILIECTBIISIIOT BU3yallbHO. B CBapHOM IlIBe HE AOIMYCKAIOTCS OTBEPCTHSI, HEIPOBAPHI,
B3/YTHs, HHOPOHbIC BKIIIOUEHUS U Mepexoru. Bpems oT Hayana pa3MerieHus CHIIMKAresisl Ha U3JIeIuu
JI0 OKOHYAHMS CBApKU IOCJIETHETO IIBa YexJia He JOJIKHO MpeBblaTh 2 4. [ ocylieHus BO3ayxa
MPUMEHSIOT MEITKOMOPUCTBIA KYCKOBOW WIJIM I'PaHyJIUPOBAaHHBIN cuiukaresb. Cuiaukareib B KOJTUYECTBE
0,1 Kr HachHIMAIOT B CHEHUANbHBI MEIIOYEK M MOMEMIAIOT B 4exoJ. JlJis KOHTPOJs 3a BIIAKHOCTHIO
BHYTpH 4YeXJia NPUMEHSIOT MEUIOYeK C CHJIMKareireM-uHaukaropoM. CuHUN U (GUONETOBBIN IBETa
CHJIMKAress-uHIMKAaTOpa yKa3blBalOT Ha JOMYCTUMYIO BJIaXKHOCTh BO3JyXa BHYTpH 4exua. [Ipu po3oBom
1[BeTE€ HEOOXOMMO BCKPBITh Y€XO0J U 3aMEHUThH CHIIMKATrelb.

2.10.2. PackoHcepBarus

PackoHcepBanusi — 3TO KOMIUIEKC ONEPALMA MO YAAJICHHUIO C U3/JENHS BCEX CPEICTB BPEMEHHOM
MPOTUBOKOPPO3UOHHOM 3amuThl. PackoHcepBaiysi BBINOJIHSAETCS HEMNOCPEJACTBEHHO II€pe] BBOJOM
W3JIeNHsl B OKCILTYaTaIUIO WM 110 UCTEUEHUHN CPOKa KOHCEPBAIUH.

PaGoTh Mo packoHcepBaIuy HEOOXOAUMO MPOBOIUTH B CIEAYIONIECH MOCIeI0BATEILHOCTH

- OCMOTpPETh Tapy AJUTEILHOTO XpaHEHWUs, B KOTOPOW YIIAKOBaHO W3AENUE U, YOeIUTHhCS B

OCJIOCTHOCTH mIoM0 Ha YKIIAJOYHOM SIUKE U OTCYTCTBHUU HOBpC)KI[CHHﬁ;
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- CHATh TIUIOMOBI W BCKPBITh SIIUK JUIA JIUTEILHOTO XpaHeHWs wu3nenus. VI3Bieub
YIUIOTHUTENBHBIN KapTOH U Oymary;

- U3BJIEYb W3 SIIMKA I JUIMTEJBHOTO XpaHEHUs YIMAKOBAHHOE B MMOJHMATUICHOBBIM 4YeXOJ
U3JIENNE;

- OTBSI3aTh MEIIOYEK C CHIIMKATeJIeM-UHIUKATOPOM;

- BCKPBITH MOJIMATHIICHOBBIN Y4€X0J ¥ BBIHYTh M3/EJNMe, YIAKOBAaHHOE B CBOM SIIIMK M MEIIOYKH C
cunukaresnem. [Ipyu BCKpbITHH YeXiia OTpe3aTh MUHUMAJIBHYIO TI0 MIUPUHE TI0JIOCY CO IIIBOM;

- YOQJIWUThH JICHTY U yIakoBOuHYIO Oymary. KoHcepBalnoHHbIE MaTepHalibl YIOXKUTh B SIIUK IS
JUTUTEIILHOTO XpaHEHUS;

- TIPOM3BECTU THIATEIBHBIM BU3YAJIbHBIA OCMOTpP H3JENHs, YOSAUTHCS B IIEJIOCTHOCTH KOpPITyca
OCHOBHOTO OJIOKa, OTCYTCTBHUHM BMSTHH, I[apaliH U APYTMX MEXaHUUYECKUX TMMOBPEKICHUHN, OTCYTCTBUU
HapyIIEHUNH JIAKOKPACOUYHBIX TOKPBITUH, CIEAOB OKHCIOB W KOPPO3UH, YCTPAaHUTh OOHApYKEHHbIE
HEJIOCTaTKU;

- IPOBEPUTH KOMILJIEKTHOCTD U3/ICTIHUS;

- TIPOBEPHUTH PAOOTOCIIOCOOHOCTh M3/IENUSI B COOTBETCTBHH C TPEOOBAaHUSAMH II. 2.3. HACTOSIIETO
PYKOBOJICTBA MO AKCIUTyaTalllH;

CpencrBa BpEMEHHOM MPOTUBOKOPPO3HMOHHOW 3alllUTHI, YIMAKOBOYHBIE MaTEpUaldbl U Tapy
JUITUTEIHHOTO XpaHEHUsI He0OXO0AUMO COXPAHUTD JJIsl IEPEKOHCEPBALIH U3AETHS.

2.10.3. [TepexoHcepBanms

[lepexoHcepBalueli Ha3bIBaeTCS MPOLIECC BOCCTAHOBJICHUS OJNIArONMPHUSATHBIX JUISI XpaHEHUs
W3JIeNusl  YCIIOBUHM, 3aKiIIOYaloIIuiics B 3aMeHe (MIPOCYLIKE) OBOJHHBIIETOCS CHJIMKAreias H
BOCCTaHOBJICHUS MOBPEXKICHHBIX CPEJCTB KOHCEPBALIUU (UEXJIOB).

Jlisi mepeKoHcepBaluyd M3/CNUs MCIOJIB3YIOT TOT K€ BapuaHT BpeMeHHOU 3amuthl (B3-10 mo
I'OCT 9.014-78 «EnuHas cuctema 3aiuThl OT KOPPO3HH U CTapeHHs. BpeMeHHas MpoTHBOKOPPO3UOHHAS
3amuTa u3aenuid. Ooume TpedoBaHus») U BHYTPEHHEH YIIaKOBKH, YTO U NMPU KOHcepBauuu uzaenus. [lpu
MEePEeKOHCEPBAlMU JIOMYCKAeTC MPUMEHATHh IOBTOPHO HEMOBPEXKAEHHYIO B TMpOIEcCe XpaHEHUs
BHYTPEHHIOIO YIAKOBKY, a TaKXe CpeICTBa BPEMEHHONW MPOTUBOKOPPO3HMOHHOW 3alllUTHI TOCHE
BOCCTaHOBJICHUS MX 3alIUTHON CIIOCOOHOCTH.

[lepexoHcepBanys U3aenus IPOBOIUTCS:

- TI0 KCTEYEHUU YCTAHOBJIEHHOTO OHKCIUIYaTAllMOHHOW JOKYMEHTAIlMeHd CpoKa Mpeabplayliei
KOHCEepBaIiH (TPU roj1a);

- Ipu OOHAPYKEHUU JePEKTOB KOHCEPBAIIMU MPU KOHTPOJIBHBIX OCMOTpPAX B MPOIECCe XPaHEHUS;

- IPU TIPOYHX 0OCTOATEIHCTBAX, TPEOYIOIINX BCKPHITUS HAXOSAIIETOCS HA XPAaHEHUHW U3JICIHUS.

[lepexoHcepBaiys U311l BBIMOJIHSAETCS B CIEAYIONIEH MOCIeA0BATEIbHOCTHU:

- OCMOTpETh Tapy JUIUTEIBHOTO XpaHEHHs, B KOTOPOM YMAKOBAaHO W3JENHe, yOeAuThCs B

OCJIOCTHOCTH mIoM0 Ha AMIUKEC U OTCYTCTBUHA HOBpC)K,Z[CHHfI;
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- CHATH IJIOMOBI ¥ BCKPBITH SIIIIUK;
- OCYILIECTBUTh YACTUYHOE BCKPBITHUE MOJIMATUIEHOBOTO UeXJjia ¥ 3aMeHY (IIPOCYIIKY) MELIOYKOB C
CUJIMKareyieM;

- BBIIIOJIHUTH MMOBTOPHYIO I'€PMCTU3ALNIO TTOJIMITHICHOBOI'O YCXJIa.
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MNPUJIOKEHUE Nel

B/ifﬂ NMOKA3AH B3 KPHWKWM KN B3

I‘aﬁapnTHMe U MPUCOCAUHUTEJIBHBIC PasMEpPbI

11ATH
B
-
® & | & & @
& L 4
B |
n - &
CEERE
i $ ﬁ
S| & - & ¢ } &
S | e
@*i, i F_I
= + IIF
Al r %
¢ & & | & & o
290x
71
B-B 17
15 /(18
16 r /[
5 B A A
£~ ‘ % 7 7% / ‘“ﬁ
[ ‘ 7z
< @

‘Bapwa’ M20x1,5 L=15

B-B

196%

77

14 2

YctponcTeo
" HOPMATWBHO-TEPHIHOALHOR

B LE

v

2
BONTOBHE COBAMHEHWA KPHWKM A0NXHH

WMETh BHYTPEHHWA TOPKC

<7

N\

|«Imw*

Puc.3. 'abapuTHbIC U IPUCOEAMHUTEIIBHBIC PA3MEPHI.
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MNPUJIOKEHUE Ne2

IHoakarouenue n3aeanus

KaGean Nel (untepdeiicnr)

TloaknroueHne K

Curnan
Ne sxkutbl CurHan (Ha3Ha4yeHHE) KOHTpoOJLIEpY (11ata, Ne k1eMMbI
(obo3HaUCHHE)
KJIEMMHHUK)
1 Al RS-485 (APM) I1K, X10 1
2 Bl RS-485 (APM) I1K, X10 2
3 GND1 RS-485 (APM) I1K, X10 3
4 A2 RS-485 (Pacxonomep/iioTHoMep) IIK, X9 1
5 B2 RS-485 (Pacxonomep/iioTHoMep) T1K, X9 2
6 GND2 RS-485 (Pacxonomep/miotHomep ) I1K, X9 3
7 A3 RS-485 ([lonosHUTEIBHOE YCTPOHCTBO) IIK, X8 1
8 B3 RS-485 ([lonosHUTEIBHOE YCTPOHCTBO) IIK, X8 2
9 GND3 RS-485 (JlomoJHUTENbHOE YCTPOHCTBO) I1K, X8 3
KaGean Ne2 (aTyMKn/BX0/IbI KOHTPOJLJIepa, MHTAHHE BHELIHUX YCTPOIiCcTB)
IMoaxirouenue K
Curnan
Ne xutbl CurHan (Ha3Ha4eHHE) KOHTpoJLIepy (1ara, Ne kieMMbI
(o603HaueHHME)
KIIEMMHHK)
1 DL JlaTuuk JMTPOB (4aCTOTHBIN BXO — 00BEMHBII pacxon) 1K, X5 3
2 ZAZ 3azeMiicHHE IK, X5 4
3 P/S Knomnka [TYCK/CTOII 1K, X5 5
4 ZAP 3anper nycka (aBapusi) 1K, X5 6
5 GOT ['OTOBHOCTb CTOSIKA (TATYHK MTOJIOKEHUS HAKOH CYHUKA) I1K, X5 7
6 PER Ilepenus IIK, X5 8
7 STOP Knonka CTOIT K, X5 9
8 GAR ["apaxHOE MOJ0XKEHHE CTOSIKA IIK, X5 10
9 ZAG 3ara3oBaHHOCTh I1K, X5 11
10 POZ [Toxap IIK, X5 12
11 VD BrICOKOE JaBjieHHE K, X5 13
12 VIB Bubpauus K, X5 14
13 ZAP2 3anper 2 IIK, X5 15
14 SIG1 Curnai 1 IIK, X5 16
15 SIG2 Curnan 2 IIK, X5 17
16 SIG3 Curnan 3 K, X5 18
17 IND Mupukanus (BbIxos nHTEpdeiica Ha Tab10) K, X7 7
18 +12B [TuTaHue BHEIIHUX YCTPOHCTB I1I1, X5 1,2,3
19 -12B ITuTaHne BHEIIHUX YCTPOHCTB I1I1, X4 1,2,3
20 +24B [TuTaHue BHEIIHUX YCTPOHCTB I111, X3 3
21 -24B [IuTaHue BHELUIHUX YCTPOHUCTB I1I1, X3 1
22 +12 (N1 Vckpobe3onacHble [enu 11K, X6 1,2
23 +12 ()2 Vckpobe3onacHble [enu 11K, X25 3
24 +12 ()3 Vckpobe3onacHble [enu TIK, X25 1
25 +12 (D4 Vckpobe3onacHble [enu TIK, X26 3
26 +12 ()5 Vckpobe3onacHble [enu TIK, X26 1

KaGesb Ne3 (BbIX0/1bl, NMTaHHE KOHTPOJLIEPA)

Nooxwmel | Curnan CurHan (Ha3Ha4YeHHUE) TlonkiroueHue K Kiemmunk,Ne
(obo03HaueHue) KOHTpoIepy (mara, KJIEMMBI
KJIEMMHHUK)

1 PR NO PexxuM npuema 111, X7 18
2 PR COM PexxuM npuema o0, TII1, X6 1
3 KBR Knanan 6onpmioro pacxoza T1I1, X6 5
4 KBR COM Knanan 6onpmioro pacxoza oomr. TII1, X7 13
5 KMR Knanan manoro pacxona TII1, X7 6
6 KMR COM Knanan manoro pacxoza oo, T1I1, X6 13
7 VIB5 Bsi60p 5 111, X7 12
8 VIB5 COM Bs160p 5 061 I111, X6 7
9 KV Knanan Bo3aymHbIi TII1, X6 14
10 KV COM Krnanan Bo3aymHblii 0011 TII1, X7 4
11 SV COM Caerodop o0m1. TII1, X6 16
12 L TTutanue koHTpoIepa ~220B Paza TI11, X1 1
13 N TTutanue koHTpoLIepa ~220B HeliTpans TI11, X1 2
14 PE 3amuTHOE 3a3eMIIEHUE TII1, X1 3
15 SVK Caeto¢op KpacHbIi 111, X7 2
16 SVzZ CaeTodop 3eneHbIit TI11, X7 3
17 NAS MarHuTHBIN IycKaTesIb Hacoca 111, X7 15
18 NAS COM MarHuTHBIN IycKaTeNlb Hacoca 0011 1111, X6 4
19 KEO K20 I111, X6 2
20 KEO COM K20 o6 1111, X7 16
21 VIB1 Beri6op 1 TII1, X6 17
22 VIB1 COM Bei6op 10611 1111, X7 1
23 VIB2 Bri6op 2 TI11, X7 9
24 VIB2 COM Bri6op 2 o6u1. TII1, X6 10
25 VIB3 Beibop 3 1111, X6 8
26 VIB3 COM Bri6op 3 o6u1. TII1, X7 10
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27 VIB4 Brioop 4 111, X6 11
28 VIB4 COM Br160p 4 o611, I111, X7 7
KaGean Ne4 (AHas10roBbie BX012)
Nexunel | Curnan Curnan (Ha3zHayeHHe) Toaxmouenue k Ne kieMMbI

(o6o3HaUCHHE) KOHTpoOJLIEpy (11ata,

KJIEMMHHUK)

1 AIN1+ Tokosbiii Bxox 1 (4-20mA) 11K, X12 1 (ADC1)
2 AIN1- Tokosbiii Bxox 1 (4-20mA) 1K, X12 2 (GNDA)
3 AIN2+ TokoBbiil Bxox 2 (4-20mA) 1K, X12 4 (ADC2)
4 AIN2- Tokosblii Bxox 2 (4-20mA) 1K, X12 5 (GNDA)
5 AIN3+ Tokosbiil Bxox 3 (4-20mA) 1K, X12 7 (ADC3)
6 AIN3- Tokosbiii Bxox 3 (4-20mA) 1K, X12 8 (GNDA)
7 AIN4+ Tokosbiii Bxox 4 (4-20mA) 1K, X12 10 (ADC4)
8 AIN4- Tokosbiil Bxox 4 (4-20mA) 1K, X12 11 (GNDA)
9 AIN5+ Tokosbiii Bxoz 5 (4-20mA) 1K, X12 13 (ADC5)
10 AIN5- Tokosbiii Bxozt 5 (4-20mA) I1K, X12 14 (GNDA)
11 AING+ Tokosbiii Bxox 6 (4-20mA) I1K, X12 16 (ADC6)
12 AING- Tokobiii Bxox 6 (4-20mA) I1K, X12 17 (GNDA)
13 +24 B [Iutanue macCUBHBIX JAaTYUKOB IK, X29 1,2
14 -24 B [Iutanue macCUBHBIX JAaTYUKOB IK, X29 3

Ilpumeuanue: 11K — nnara kontposuiepa, [1I1 — nata nuranus.
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HNPUJIIOKEHUE Ne 3

Kondurypauuonnoe nporpammuoe odecrevyenne. PykoBoacTBo 1o ucnosab30BaHuIo0.

Kondurypuposanue

KOH(UI'YpaIllMOHHOTO TporpaMMHOT0 obecnieuenus Testcontroller.

KOHTpOJUIEpa

POrpaMMHOTO OOecrieueH sl moka3aH Ha puc. 3.1.

e —
i Mporpamma A% NPOEEPKM BXOA0E M EbICAOE

KORTPOAAEPE

IPOU3BOJUTCS  C

IIOMOIIBIO

CrICUAJIN3NPOBAHHOI'O

Bua OCHOBHOrO OKHa 3TOr0

Ynpaenenue agpecar

HOBEIA
aapec

1 o CME'HMTBI

YCTAHOBKA BLIXOAHLIX CUTHANDE KOHTPOA,

KOMBUHALMA BEXDAHbIX KMP 0 2:: _||:|UD
CUrHANOB: KEP A2 LO
KnanaH Manoro pacx Al2_HO
Knonew sonew pecc _Bo3a knan. | Al3LO
BosayuHei knanan s C1AI3_HO
[ Hacoc — 1 Al LO
Caetogop/unarsagy _ CBETOGOR 1 Al_HO
K30 K30 AS_LO
Beitiop 1 — Al5_HO
Kdn _Busopt | | 5a6L0
Bugop 2 KYn [ AIE_HO
BriSop 3 e
"~ Buisop 4 Buisop 2 0
Beiiop & Brisop 3 0
I MNpuen e
Beiiop 4
YETAHOBWTE KOMBKHBLMID, — |
_ Buigop§ |
aBTO TECT OHMI:TMTH Mouem

Sanuce pervcTpa

AHBNOr BXOAL

Anpecpervctpe: (0 A ol Noxap  LlCurmant  Sus [ Peryn. knan
13519681330542 Bucnae. LI CurHan2  FLm=0 T T
3Hau/kon. per: |0 = ol Buspay, [ CurHan3  Fly=0 P MnoT-3h4 =
6.69356536865234 Laststap: 0 Teavg=0
Jenucare | Mpouurare ?{L ) e 0 1 e [luecas 30
6.75544261932373 grg g g g Max Henon. [a] ana ocTaH. Han1ea 200
r
fioat 0l Perd 0 0 0
ecKoHTponnepa
I o £.8207573890686 CPers O 0 0 A penes !
getworss | ! per? 0 2 : AfpecnnaTHoMepa 101
—— | byles: 6.63845233817236 —her 0 0 0
GefFloat Fer.8
hex; Perg 0 0 0
GetDouble 6.77143144607544 Per 10 0 0 0
~HacTp. sHanor. Bxoaoe 5
A0K. HAN.
exonl: [guen -l Flo I Hi MpaunTars Moposenoe..  2-0f napone - Hog. 3HaYEHHE. Mapar. ALM An.Bxon [l KuanC
— X q |2 1 Al ~| I = IK ~| Yer.nap. AUN
BX0A2° |gukn v| Cle T Hi 3
3 — . anucaTe YCTEHOBMTE NNOT. TEMM.
BXOL I |gpikn i Lo T Hi CYMM. MTP. CHET. NpHEMA CyMH. MACE. CHET. NpUaMa Knmtp. nprema | KHace npuena
exon 4 [gukn = Flo H CyMM. UTP, cueT. oTnycka | CyMM, Macc cuet, otTnycka | K nuTp oTnycka| Kmace otnycka
exon S - i Tern
. el =] Wl mif CHeH. napones noeep. Ha kK CMeH. napone NOE. HA Sum | CMEHMTL CHET. MHCNEKToR
exonB: |swkn ¥ Clo ICHi =
- CHeHWTE 2-07 Nap. Ha koed. | CrenuTe -0 nap, Ha Summ | Cuew. nap. HdALI,I_\‘ CrieH. 2 nap. ALM |
PesyneTar:

nopT. ec.
COMs - kpeite | 3akpeiTe

PeayneTar onpoca kKoHTpONNERE

CocrogHue exonos CocTosHWe BLXOO0E:

WMy ALcHeIf Bxon, Knanak Manoro pacx,
[ Bx0a 3@38MNeHUA ] KnanaH §onkw, pacx.
Kronka NYCK BozaywHei knanad
[ Sanpew curdan | Hacoc
[0TOBHOCTE CTOSKE CeeTogop/wnarsaym
CHMHEN NEpENWES K30
Exonka CTOMN BuBop 1
FapaxHoe nonox. Kan
 PyuHol pesatr Bugop2
ABTOKOpPEKUMS Butop3
Kowkrponnep clMnor 3 [ Busop 4
Terneparypa OK Bubap 5
MaotHocTs 0K Pesr npuena
Cyram cusTa OK 3anpoc naoTH.
[ Cease cMnot/Promass
e —" ™ TecToBu pexIrM
Kom. Manui pacron MNoTHOCTL: 0.0000
Haw, Hanwi pacxan Temneparypa: 0.0000
Nonvs Craryc: HET CEA3M
P — MpHYHHE OCTEHOBKM
Menonea. naot (D EE TR
L) XnaTe QUMET. CueTH 3aneuc: 0.
[llo3a oTAYuEHa Erngﬂm&:;ﬂﬂ £.0,0000 kr.
on:0-1:3.0;
flosa npucyTeTByeT Ecte ceazb <1>14:13:30

[ 3arazoe. [ 3anpet? Sm=0

OcHoBHEE ‘ CUBTUMEN U KDID . | ﬂnnonnmanwmel

3anep e [Mc] oTkp. KMP noc. K30

o
Jagep. e [Mc] ekn. Hac. noc. oTkp. KMP lu—
07tn_npoa. [n]ans otkp KBP noc wac. [300

e —
Co—
Bpen. B [Mc) ynep. K30 noc. oct. Han. ln—

Jan. e [mMc] 0Tk BO3. KA. NOC. 28k K30 (10

HeoTnyw octatok ans zakp. KBP

Heotnyw, octaTok Ans 0cT. Hanuea

Bpema B [MC] 0TKP. BOZ4. KNaNaHa

Pexwum paGoTol

[ TioK Ha MHAMK,
| | 35z /ceaTod
|| Tor jfceeTod.
[ Fap./ceatod

KanuBpoeka aHaNoroesx BX0A0E |

exon ~ E Hauano

Napons nos 2-0i4 Napons - |
I [ I

n YCTEHOBHTE K=1
A [yerancenre ca
) nogarite Ha exon 4 ma-> T

4) nonariTe Ha exon 20 ma > y

Maor.
-» 3anaTk A03Y I

IOTEET rkoHTponnepa OK

Hcrﬁuuswu| o B pexx npuera.
Kp.
Weyl |3 ‘
aKD.

AHENOT YCTEBKMA BNOKHAOEKK HANHBE

EXOO  HUXHWA Npeaen BEpXHMI Npeden
1:[1.0000000000 [13.0000000000
2 |2.0000000000 19.0000000000
3 [3.0000000000 19.0000000000 E‘
4140000000000 19.0000000000
S: |5.0000000000 190000000000 ﬂ
6 |6.0000000000 |13,EIUEIUEIUEIUEIU ﬂ

Mycx CHsTh Mpi
Cron CHaTte OTn

Sasnokup.| Passnok| Bpex ovnycxa|

Puc. 3.1. BHemnuii Bug OCHOBHOTO OKHA

Z[J'DI YCTaAaHOBKH CBA3HM C KOHTPOJUICPOM HeO6XO,[[I/IMO BLI6paTB €ro aapec, HOCJ'ICI[OBaTeJ'IBH]EJﬁ

MOPT, K KOTOPOMY OH IMOJIKIIOUEH, U HaXKaTh KHONKY «OTKpBITEY (puc. 3.2).

DTKpblTbl HaKpHTbl

Puc. 3.2. Ycra"noBka cBs3u
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KoudurypanuoHnssie nmapameTpsl KOHTpoJIIiepa 00beIMHEHBI TIO TPYIIIaM, COOTBETCTBYIOIUM UX
(YHKIIMOHATLHBIM MTPU3HAKAM.
I'pynna «Ynpaenenue aopecom» (puc. 3.3)  COyKAT Uil U3MEHEHHUS CETEBOTO ajpeca

KOHTpOJIIEpa.

HnpaeneHue aopecor
CTapkE -

E—— 1 ,| < 255
HOELIF ’—j

anpec 1 =

Puc. 3.3. I'pynna «Ynpasnenue aapecom»

Knomnka «<255»m03BoJs€T MPOU3BECTH MOJKIIOUYEHHE K KOHTPOJUIEPY C HEM3BECTHBIM aJIPECOM,
IIPU 3TOM B CETHU JOJKEH ObITh OH OJIMH, TaK KaK MCIOJIb3YEeTCsl IMPOKOBEIATENIbHBIH 3ampoc.
I'pynna «Pezynomam onpoca konmpoanepay (puc. 3.4) npeaHazHaueHa Jyisi IpOCMOTPa OCHOBHBIX

TEKYyILIUX apaMeTPOB TEXHOJIOTNYECKOTO MPOLEcca.

PezyneTaT onpoca KoHTponneps

CocTosHWe Ex000E COCTOAHKME BEIXOAOE!
MMAY Nk CHEIR BX0a, Knanax manoro pacx.
BExon sasemnerna KnanaH Sonew. pacx.
KHonka NMECK BozaywHeli knanaH
Janpel, cMrHan Hacoc
[OTOBHOCTE CTOAKE CeeTogop/wnargaym
CurHan nepenqea K30
KHonka CTOMN Brigop 1
lapakHoe Nonox. K4n
PyuHOA peskit Buiop 2
ABTOKOPPEKLMA Brigop 3
KouTponnep oMot 3 Beigiop 4
Temnepatypa OK BeiGop 5
MnoTHocTe OK Peskur npriema
Cyrart cueTy O 3anpocnnoTH.

Ceaze clnoT/Fromass 2
A [~ TECTOBLIF peskmuM

P
Ko, Manoii pacxon MNoTHOCTE: 0,0000
Hau. Mansii pacxkos Temnepatypa: 0.0000
Nonue Cratyc: HET CBAZM

MEMYMHA OCTEHOEKK:
HEWZEBECTHA

3anano: 0 n.

Crnyweno: 0. 0,0000 kr.
777

Ecte cease <1213:25:06

MaeT ocTaHoBKa
Mecnones. nnot
HAATE OUMET. CUETY.
Noza oTnyweHa
Hoza npycyTcTEYeT

Jarazoe. JanpeT 2  Sm=0
Moskap Curnanl  Sy=n
Bric.nae. CurHan 2  FlLm=0
Buspau, CurHan 3  Fly=0

Laststop: 0 Tarvg=0
Per1 O 0 0
Perz 0 i i
Per3 0 o 0
Perd 0 i i
Pers 0 i i
Per.5 0 0 0
Per.? 0 0 0
Per.g 0 0 0
Per.9 0 0 0
Per.10 0 0 0

Puc. 3.4. I'pynna «Pe3ynpTaT onpoca KOHTPOJIEPa»

21



BPUTI'-015-K202 32050732.465275.202 PO PykoBOACTBO IO HKCITyaTallMK

I'pynna «3anuce pecucmpa» (puc. 3.5) mpeaHazHayeHa Il YTEHHUS] W 3aMMCU MPOU3BOJIBHBIX

Modbus — perucTpoB KOHTpoJUIEpa.

Sanuce pEMMCTRE

Anpec perdctpa: |0 =

JHaukon. per: |0

JanucaTte | I'Ipl:uuHTaTb|

float
l— wIZI:| |
GetWords W1:|. |
GetFloat aytes: |
hex: |
GetDouble

Puc. 3.5. I'pynna «3amnuce peructpa»

I'pynna «Ananoe. 6xoowr» (puc. 3.6) mpenHa3HaYeHa 115 IpeAHa3HaYeHA I MPOCMOTPa TEKYIITHX

HU3MEPCHHBIX 3HAYCHHMH CUTHAJIOB Ha aHAJOTOBBIX BXOJax.

AHanor. Exoasl

Lo
0.109330378472805

abs 0
0.0051070870831608E

8] 4
b, 7BRE 7479019165

DK,
b.8368E735961914

Ok
B.64730955935559

];4
b, 784355501 43433

Puc. 3.6. I'pynna «AHanor. BXOAbI»

I'pynna «Hacmp. ananoe. 6xo006» (puc. 3.7) mpeaHa3HayeHa JUIs HACTPOMKH CIEAYIOLIUX

nmapaMeTpOB aHAJIOTOBBIX BXOOB! BKJ'IIO‘-IGH/OTKJ'IIO‘-ICH, 6J'IOKI/IpyeT/ HC 6J'IOKI/IpyCT HaJInB.
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Hactp

exonl:
Ex0n 2
Ex0n 3
Exon 4
Ex0n h

Exnn b

. aHanor. Exoaoe

Gnak. Han.

BEIKA | [ Lo
BEIKA | [ Lo
Bukn | ' Lo
EBIKA - [ Lo
BBIK - [ Lo
BBk | [ Lo

[ Hi
[ Hi
[ Hi
[ Hi
[ Hi
[ Hi

MpodKTaTe

JanucaTte

Puc. 3.7. I'pynna «Hactp. ananor. BXo10B»

I'pynna «Kanubposka ananoeosvix 6xodos» (puc. 3.8) mnpenHasHa4yeHa Ui MX KaJHMOPOBKH

(FOCTHPOBKH), 17151 BBITIOJIHEHUS 3TOU IpOLeAyphl TpeOyeTcsl BBOJ JIBYX HapoJei.

KELJ'IHEFIEIEHKEL AHANOroERx BXOOOE

B Ha4dano

MNapons NoE. 2-0 napone ;

| exon 1 j

i 2

1) YCTEHOEMTE K=1

2]

3 nonaATe Ha exod 4 ma -»

d) nogaiTe Ha exon 20 ma -»

Puc. 3.8 I'pynna «KannbpoBka aHaJIOTOBBIX BXOI0B»

I'pynna «Ananoe. Ycmasxku onokupoexu nanusa» (puc. 3.9) npeaHasHaueHa Ui BBOJA yCTaBOK

6J'IOKI/IpOBKI/I HaJlnBa. HpI/I BBIXO/JIC CUT'HAJIa Ha COOTBCTCTBYIOIIICM dHAJIOTOM BXOJEC 3a IIPEACIIbI YCTABOK

HaMUB OJNoKHUpyeTcs (eciau OJIOKUPOBKA M BXOJ BKIIOUeHBl — cM. «['pymnma «HacTtp. aHamor. BXOJ0B»).

YcTaBkHU 3a7al0TCs B MUJJIMaAMIICpax.
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AHENOM YCTEEKKM SN0KMPOEKKH HENWES
Ex00  HHKHWE npenen EEpxHKEA Npenen
1: |1,IIIEIEIEIEIEIEIEIIZIIII |1 5.0000000000
: |2,IIIEIEIEIEIEIEIEIIZIIII |1 5.0000000000
: |3,EIEIEIEIEIEIEIEIEIIII |1 5.0000000000

2

: <]

4 [4,0000000000 [19.0000000000
; <]

: <]

 [s.0000000000 (83| [12.0000000000
 |s.0000000000 (83| [13.0000000000

MNpourTaTe

Puc. 3.9. I'pynna «Ananor. YcraBku OJIOKHPOBKU HAJTUBa»

0|3 |2 |2 |2 |2

I'pynna «Ycmanoska nap. ALID» (puc. 3.10) npennasHadyeHa Hactpoiiku AIlIl aHAIOTOBBIX

BXOJIOB.

Mapar. ALM AH. exon [Had ) Kuou C

|1 |1 j |I j |K j Her. nap. AU

Puc. 3.10. I'pynna «¥YcranoBka nap. ALIT»

I'pynna «Memponocuueckue napamempor» (puc. 3.11) mnpenHazHayeHa [UIsi HW3MEHCHHS

MTOTTPABOYHBIX KOA(P(HUIIMEHTOB, TOTAIAW3EPOB, MAapoJIeid MeTpoJiora. TpedyeTcst BBOJ IBYX MapOJICH.

MNaponke noe. . 2-0i4 Napone | Hoe. 2Ha4eHKe.
1 2

CUMM. NMTR. CHET. MAWEME CyMM. MaCC. CHET. NpHeMa | K auTp. npdema | K Macc. npyeMa

CUMM. NM4TR. CHET. O0TNYCka | CYMM. MECC. CHET. OTNYcka | kK AuTp. oTnycka| K mMacc. oTnycka

CMeH. Naponke NOEEQ. Ha K CreH. Naponk NOE. HAa Sum | CMEHMTE CYET. MHCMEeKTop |

CHMEHWTE 2-0M N[, HE KOEg. | CMEHKTE 2-0H N8p. HA SUMm | Cuen. nap. Ha AL | CreH. 2 nap. AL |

Puc. 3.11. I'pynna «MeTpoioruyeckue napameTpo»

I'pynna «Ycemanosume naom.memn..» (puc. 3.12) mpenHa3HaueHa A YCTAaHOBKM KOHCTAaHT

INIOTHOCTU U TEMIICPATYPhI, KOTOPBIC UCHIOJB3YIOTCA ITPU OTCYTCTBUU U3MEPCHHBIX NAaHHBIX.
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HCTaHoOBMTE MAOT. TEMMO.

Mnaar. |

Termn. |

HoTaHoOEHTE

Puc. 3.12. I'pynna «YcTaHOBHUTD TUIOT.TEMIT»

I'pynna «¥Ynpaenenue mex. npoyeccom» (puc. 3.13) mnpeaHazHaueHa sl yIpaBIEHUA

TEXHOJIOTUYCCKUM IMPOLECCOM, MO3BOJIACT 3a4aTh 103y, 3allyCTUThb, OCTAHOBUTH HAJIUB.

MNyck. CHATE Mo

CTon CHATE OTn

| -» 330aTe Oosy

3a5numup1 Paaﬁnuk| B pex oTnycra

B pex. npuema
(—————:] OTKp
Wayl = 3akp.

Puc. 3.13. I'pynna «YnpaBiieHHE TEX. TPOLIECCOM»

I'pynna «Ycmanoska 6vixo0HbIX cuenanog roumpoaiiepa» (puc. 3.14) mnpenHazHaueHa IS
MPUHYAUTETHHOTO (0€3 y4acTus TEXHOJOTUYECKOTO aITOPUTMA) BKIIOYSHUS U OTKIIIOYEHUS JUCKPETHBIX
BBIXOJIOB KOHTPOJUIEPA.

HcTaHOBKA BRXOOHEX CMrHANOE KOHTRON.

KOMEHMHALUMA Eblx0OHER krAF
CHMFHEN0E: KEP

K.nanaH manoro pacx,

K.nanaH Sonew. pacx. Boza knan
BozaywHei knanaH Hacoo
Hacoc

CeeTodop/unarsaym CEETOdOp

K30 K30
Brigop 1

K4 Brigop 1
Brigop & K4
Brigop 3

Brisop 4 Brigop 2
Brigop b Brisop 3
MNpem

Brigop 4

HET&HDBHTbKDMEHHﬂuHm|
Brigop 5

DYHCTUTH
aETO TECT e

Puc. 3.14. I'pynna «YcTraHOBKa BBIXOHBIX CUTHAJIOB KOHTpOJUIEpa»
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I'pynna «@nacu 6vixoda anano208020 cuenana 3a npedeavt» (puc. 3.15) CUrHATH3UPYET O BBIXOJE

aHaJIOTOBOTO CUTHAJA 3a mpenensl 4-20 mA.

Al1_LO

Al1_HO
AlZ_LO
AlZ_HOD
Al3_LO
Al3_HO
Ald_LO
Al4_HO
Al5_LO
Als_HO
AlE_LO
Alb_HO

Puc. 3.15. I'pynma «®naru BeIXoja aHAJIOTOBOTO CHTHAJA 3a MPEACIIhI»

I'pynna «OcHnosHvle napamempol mex. npoyecca» (puc. 3.16) mpenHazHavyeHa I HACTPOUKH

OCHOBHBIX IMAPaMETPOB TEXHOJIOTHUICCKOTO ITIpo1ecca.

OCHOBHEIE | CUETUMKH M Ko3gd. I HonoAHMTENEHEIE ]

Pexum paboTol

Tun nnoTHOMepa

ANREC KOHTRONNERE

Afpec nnoTHoMepa

Janep. g [mc] oTrp. KMP noc. K30
Janep. & [Mc] k. Hac. noc. oTkp. KMF
Otn. npoa. [n] ona otkp KBF noc. Hae. |3
HeoTtnyuw, octarok ana zakp. KBP
HeoTnyuw, ocTaTok 00 0cT. HAnWes
Bpem. g [Mc] ynep. K30 noc. ocT. Han,
Jan. e [Mc] oTK. B03. KA. NoC. 28K K30 |
Bpema e [Mc] oTkp. BOZ4. KNANaHa

Bpema g [Mc] oxna. 1-ro MMy neca

=

11

0

2h0

0

2000

go00

Bpema e [Mc] oxkuna. odepen MMOyneca | 200

T

OcTatok [1] 4na gonyea

bax Henon. [n] ond ocTaH. Hanwea,

Fyunoii nyek
AETOKODDEKLMSA
e, cyrr. Y
Tak Ha HHAKE.
JazjceeTod.
[oT./ceeTod.
[ap.fceeTod.
Feryn. knan.

MnoT-3k -

ik

30

200

T

m

»

m

Puc. 3.16. I'pynina «Ocnoéubie napamempsl mex. npoyecca»
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I'pynna «Cuemuuxu u xod3¢uyuenmor» (puc. 3.17) mpemHazHadeHa Uil IPOCMOTpa TEKYIIUX

3HAYeHUH CUETUYUKOB M KOAIPPHUIIMEHTOB TEXHOJIOTHUYECKOTO MpoIiecca.

OcHogHele CHETYMEW M KO3dd. lﬂDI‘IDJ‘IHHTEJ‘IbeIE

CymMm. aTnyck [n] |

Cyre. oTnyck [k |

Cyre. npK9em [n] |

Cyrr. mprem [kr] |

Koadgdg. 08bemM. oTAYcK |

Koadgd. Macc. oTnyck |

Koadgd. oB8bem. npHem |

Koadd. MECCoE. NpHEH |

Eepoida Mo |

CUETUKE MHCNEeKTOR |

CUMTaTE U= KOHTROANERE |

Puc. 3.17. I'pynna «Caetunku u K03PHUITUESHTHI»
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I'pynna «/Jonornumensuvie napamempvi mex. npoyecca» (puc. 3.18) mnpenHazHadeHa Jyist

HaCTpOfIKH JOMOJIHUTCIIbHBIX MApaMETPOB TEXHOJIOTHUYICCKOTI'0 IIponecca.

CCHOEHEIE l CHETYMEM M KO3t HONONHMTENEHEIS ]

Jan. onpoca Hon. san. onp.

|III

AT

3

CKOopoCTE |12|:||:|

K.OHT. 4ETH.

B

||:| “HET KOHTRONA HEeTH. j

¢ cTonGMTAa
Fer.1-kac. cuetyMk
Per.? - 08, cHeT4ME
FPer.d-MnoTHocTe
Fer.d-Temnepatypa
FPerd-ekr/n axHer/n

Fervctp 1
Anp ycTp.
I:I Y

-

A0 PETUCT.

b g
FeruvcTp 2
AL, YCTR.
0 -

-

ALp. PETMCT.

-

FerucTp 3
AL, YCTR.
I:I Y

-

ALp. PETMCT.

-

FerucTp 4
Adp. YcTp.
I:I Y

-

ALp. PETMCT.

-

Feructp b
Anp. yoTp.

CyMdTate BCE |

™y
EBEMNHYEH
03 He 04
2-x, He 4-x GaiT.
11-0-3-2 |
EBEMNHYEH
03 He 04
2-x, He 4=x GaiT.
11-0-3-2 ~|
EBEMNHYEH
03 He 04
2-x, He 4=x GaiT.
11-0-3-2 ~|
EBEMNHYEH
03 He 04
2-x, He 4=x GaiT.
11-0-3-2 ~|
| EBEMNHYEH W

3AMMCaTE B KOHTROANER |

Puc. 3.18. I'pynna «J/lonoaHuTenpHble NapaMeTpsl TEX. IPOLECCA»
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MNPUJIOKEHHUE Ned

IIporokos o0mena.

1. Beenenue

JlaHHBII TTPOTOKOJI ONMUCHIBAaET B3anmMoaeicTBre KoHTpouiepa BPUI™-015-K202 ¢ nmporpamMmmMHBIM
o0ecrie4yeHreM BEPXHETO YPOBHSI.

1.1 PaboTa KoHTpOJLIEpa

KonTtposutep B mpomecce cBoeil paboThl aHATU3UPYET AUCKPETHBIE BXOIHBIC CUTHANBI C TATYUKOB,
pacIioIOKEHHBIX Ha CTOSIKE, BHYTPEHHEE COCTOSIHME M KakK CJEICTBHE H3MEHSET CBOE BHYTPECHHEE
COCTOSIHWE ¥ BBIXOJIHBIC CHUTHAJBI, MMOCHUIAEMbIE Ha Pa3JIMYHbIC WCIOJHHUTEIBHBIE MEXaHU3MBI (HAacoc,
KJIaraHa).

KonTposutep, ynpaBisronuii yCTAHOBKON HallMBa, MOXKET HAXOJUTHCS KaK B PEXHME OTITyCKa
MPOAyKTa, TaK M B pexkuMe mnpuema. Korja KOHTpOJUIEp HAXOIWTCS B PEXKUME OTIYCKA W HMeEET
3aJJaHHYI0 JI03Y, €ro 3ajada — MPOKOHTPOJMPOBATh peaNM3aluio ATOW 103bl. KoHTpomep cumraer
WUMITYJBCHI, HCXOSIINE OT JIMTPOBOTO CYETYMKA, BCTPOCHHOTO B YCTAHOBKY HAJIMBA, M KOTJa 032 OyaeT
MOJXOANTh K KOHIly — OOECIeYMBaeT 3aKpbhITHE KJIAllaHOB M OTKIIOYCHHWE Hacoca IO 33JaHHOMY
anroputmy. Korga KoHTpoJiep HaXOQUTCsl B peKUME MpUEMa, TO OH MPOCTO IMBITAETCS BbIKaYaTh BECh
MPOJIYKT, MPOAYKT KadaeTcs 10 TeX MOp, MOKa CYETYMK €ro CYMTAET, CUTHAJBI C aTYUKOB MEpEUBa U
TOTOBHOCTHU CTOSIKA MPU 3TOM HE YUUTHIBAIOTCSI.

Jlis ocyiiecTBiIeHUsT HajauBa (OTIyCKa) HEOOXOOUMO MepenaTh B KOHTPOJUIEp 03y U IMOJaTh
CTapTOBYIO KOMaHy. Eciii KOHTpoOJIep HaXOJUTCs B peKUME PydyHOTO MycKa (cMoTpuTe Tadbnumy 3.1.5 —
out 0 B peructpe MODE_REG), To HanuB HauHeTcs NpU HAKATUKU KHONKH «CTapT» €ClIM OTCYTCTBYIOT
Kakue-muo0 JIpyrue 3ampelaroniie Curiaibl. B oOblYHOM pekuMe HajluB HAuWHAETCS MOCIie OTIPABKHU B
KOHTpoJuiep KoMaHnbl ¢ kogoMm 201 (cmotpute 1imaBy 3.4) eciau OTCYTCTBYIOT Kakue-JIuOoO apyrue
3anpeniamilue CUrHaibl. 3anpenianne HajJuB CUTHAIBI CIIEAYIONIUE: OTCYTCTBUE CUTHAJIA 3a3€MIICHUS,
3amnpemamiui curHan 1, OTCyTCTBHE CHUTHAla TOTOBHOCTH CTOSIKa (B peXHME OTIyCKa), CHUTHAl
nepenuBa (B pekuMe OTIycKa)([UIsl KOHTPOJIJIepa yIpaBiIeHUsS HIKHUM HAJIMBOM 3TO CUTHAJ BBICOKOTO
JaBJIeHuUs ), HaxkaTa KHomka «Ctom» (cMoTpuTe Tabmuiy 3.1.7).

K kouTpomepy nmomyckaercs MOAKIIOUEHHE OIHOro IuwioTHoMmepa IIlmotr-3M wunm oaHOTO
maccomepa Promass 83F (Tum moaKI0YaeMoro o0OpYIOBaHHS OMpEAeiseTcs OUTOM 2 B PErucTpe
MODE_REGQG).

Ecnu B mpomecce HanmuBa (OTIycka WM MpUeMa) BO3HUKAET KaKOW-THMOO W3 3ampeniaroIiux
CUTHAJIOB, TO TPOUCXOAWT HEMEJIeHHAs OCTAaHOBKAa HalWBa: 3akphiBaroTcs kiarnaHa KOO (kmamax
ANIEKTPOMArHUTHBIN oTcekaronuii), KMP (kmanan manoro pacxona), KbP (kmaman Gomnbioro pacxoma) u
BBIKITIOYaeTcs Hacoc. [locne ycTpaHeHust IPUYUHBI OCTAHOBKU HAJIMB MOKET OBITh MPOJIOJKEH OJHOM U3

CTAPTOBBIX KOMAH/I.
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Urak, npouecc HanuBa (B PEeXUME OTIYCKa) MOMKET COMPOBOXKIATHCS CIEAYIOUIEH IEnOYKoil

COOBITHI:

1. Tlepenaua 1036l B KOHTPOJUIEP (BO3MOXHO C OTKPBITUEM 1-T0 TOMOTHUTEIBHOTO KJIANIaHa).

2. Bpibop 1-ro w3 5-u HampaBiIeHMH TMOAKIIOYCHHS YCTaHOBKU (OTKpeITHE 1-TO W3 5-u
JOTIOJTHUTEIIHHBIX KJIAIIAHOB, €CJIM OHU HE OBUIH OTKPBITHI PaHee).
[IpoBepka roTOBHOCTH YCTAHOBKH, T.€. OTCYTCTBHUS 3alpelIatolIUNX HAJIMB CUTHAJIOB.

4. OrmnpaBka KOMaHJbl Ha Ha4yaJ0 HaJIWBa, IIOCIE€ KOTOPOM KOHTPOJUIEp HayHET padboTarth
aBTOMAaTHYECKH.

5. OtkperTue kouTpouiepoM K20 cpa3zy mocie komaHAbpl Ha HaYal0 HaJuBa.

6. Uepes 3apaHHOE BpeMs - OTKphITHE KoHTposutepoM KMP (knaman maioro pacxoa).

7. UYepe3s 3a1aHHOE BpeMs - BKIIIOUEHHE KOHTPOJJIEPOM Hacoca.

8. Uepes 3amaHHOE KOJMYECTBO OTIYIIEHHOTO MPOIYyKTa — OTKphITHE KOHTpoiuiepoM KBP (kmanan
OOJIBIIIOTO pacxoja).

9. 3a3amaHHOE KOJIMYECTBO HEJOJIUTOTO MPOIYKTa IIepel KOHIIOM HajuBa — 3akpbiTHe KBP.

10. 3a 3a7aHHOE KOJUYECTBO HEJIOJMTOTO IMPOJYKTa Iepel KOHIIOM HaimBa — 3akpeitie KMP wm
BBIKJTIOUEHHE Hacoca.

11. Yepes 3amannoe Bpems nocie coobrtus .10 — 3akpeitre KO0.

12. Yepes 3amannoe BpeMs nocie oTKpbITHsS KOO — OTKphITHE KOHTPOJUIEPOM BO3IYIITHOTO KIIallaHa.

13. Tlocne 3amaHHOTO HWHTEpBajla BPEMEHH — 3aKPBITHE BO3AYIIHOTO KiamaHa (HACTYIUICHHE
COCTOSIHUS — «J103a OTITYILIEHAY.

14. CusTre OTHYIIEHHON A03bI (BO3MOXHO C 3aKphITHEM |-TO JIOTIOTHUTEIHHOTO KIIalaHa).

15. IIpu HEOOXOAUMOCTH MOYKHO 3aKPBITh IOTOJHUTEIbHBIN KIanaH.
B pexxume nmprema TUITMYHOMN SBJSIETCS CEAYIOIIAsl LIETI0YKa COOBITUI:

1. TIpoBepka roTOBHOCTH YCTAaHOBKH, T.€. OTCYTCTBHSI 3aIIPELIAIOIINX IPUEM CUTHAJIOB.

2. OrtmpaBka KOMaHIbl Ha Hayalo HajlWBa, IOCIE€ KOTOPOl KOHTpOJUIep HadyHET padoTath
ABTOMATHYECKHU.

3. OtkpsiTHe KoHTposuiepoM KOO cpazy mocie koMaH/bl Ha HaYaJlo HaJIMBa.

4. Yepes 3a7aHHOE BpeMs - OTKpbITHE KOHTpoJuiepom KMP.

5. Yepes 3aaHHOE BpeMs - BKIIOUEHHE KOHTPOJIEPOM Hacoca.

6. UYepes 3aaHHOE KOJMYECTBO OTIYLIEHHOTO MPOJYKTa — OTKpbITHE KOHTposuiepoMm KBP.

7. Korna mpoayKT nepectaneT UATH (MCTEUYET BpeMs OXKUJAaHUS OUEPEIHOTO UMITYJIbCa) — 3aKPBITHE
BCEX KJIAIaHOB M BBIKIIIOUEHHE HAcOca.

8. CHATHE NPUHATOH 03bI.
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2. [IapameTtpsl cBA3M

[Tapametprr Hactpoiiku Com-mopra cMmotpute B Tabmuue 2.1. [lng oOmena mHpopmanuen c

KOHTPOJIIEPOM Hcnojb3yercs npotokos Modbus RTU.

Tabnuna 2.1 — IlapameTps! cBsizu

[TapameTp 3HaueHue
CKkopocTh cBs3H, 601 9600
KonunuecTBo OUT AaHHBIX 8

KoHTposns uetHOCTH OTCYTCTBYET
KonunuectBo cron-our 2

Pexum paboTsl ACUHXPOHHBIN

3. Onncanne KOMaHJ KOHTPoJLJIepa

3.1 PerncTpsnl KOHTpPOJLIEPa
Bce mocrymuble i UTEHWS W 3allMCH KOHTPOJIJIEpA PETUCTPHI TpejacTaBiieHbl B Tadmuie 3.1.1.
OOpatuTe BHEMaHUE, YTO HEKOTOPBIE PETUCTPHI JOCTYITHBI TOJIBKO ISl YTCHUS, HEKOTOPBIE VIS 3aITUCH
¢dbysaknueit ¢ kogom 06 (3amuchk 0HOTO peructpa) U 16 (3amuch HECKOJIBKUX PETHCTPOB).
JloroBopeHHOCTH: mopsaok b1-b0-b3-b2 o3nauaer, uto uncio (1enoe WK BelecCTBEHHOE) 3aHUMAET 2
CMEKHBIX PErucTpa, Miaalmii OaiT muammero perwcrpa coaep:kut b0, crapmimii OalT MITamiero
peructpa comepxut bl, mmammumii GalT crapuiero perucrpa coaepkut b2, crapmmii GalT crapiiero

peructpa cogepxkut b3. I'me b0, bl, b2, b3 — GaiiTel uncia, HaYMHAS OT MIIAIIETO, K CTapIIEMY.

Ta6muma 3.1.1 — Peructpel KoHTpoIUIepa yIpaBieHUs HATUBOM

Anp. | Hoctyn Ha3zBanue Onucanne
per. | /K. d.
0 riw DELAY_KMR_ | Bagepkka B [Mc] oTkpbiTHs Kiamana majioro pacxoga (KMP)
OPEN MOCIIe OTKPBITHS KJIalaHa 3JEeKTPOMArHUTHOTO OTCEKAOIIero
(K20).
1 riw DELAY_VKL_P | 3agepxka B [Mc] BkaroueHus Hacoca mocie oTkpoitus (KMP).
UMP
2 riw LTR_MAX_ON | Otmyck mpoxaykta B [J] Ui OTKPBITHSI KIarmaHa OOJBIIOTO
pacxona (KbP) mocne otkpertust (KMP).
3 riw LTR_MAX_OFF | HeoTmy1ieHHbIi ocTaToK npoaykTa B [1] asst 3akpeitist KBP.
4 r/w LTR_ALL_OFF | HeornmymieHHbIH oOcTaTOK mMpoaykra B [JI] Ui OCTaHOBKH
HamuBa (3akpeitue KMP, KBP, BwikitoueHne Hacoca).
Kontpomnep MIPEKICBPEMEHHO MpephIBaeT HaJINB
(HemooTmycTUB  HEOOINBINIOE  KOJUYECTBO MPOIYKTa) BO
n30eKaHUM TIepenuBa, T.K. KiIamaHa HE MOTYT 3aKpBIThCA
MTHOBEHHO.
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Anp.

per.

Hoctyn
/ K. ¢.

Ha3zBanue

Onucanue

riw

TM_HOLD_KEO

Bpewmst B [Mmc] yaepxkanust KOO OTKpBITBIM TOCIIE OCTAaHOBKH
HaJIMBA.

riw

DELAY_AIRVA
LVE_OPEN

3agepkka B [McC] OTKpBITHS BO3AYNIHOTO KJallaHa IOCTe
3akpbiTus K90.

riw

TIME_AIRVAL
VE_OPEN

Bpewmst B [Mc] OTKpBITHS BO3IYIIHOTO KJIalaHa.

riw

WAITING_FIRS
T IMP

Bpemss B [Mc] oxuagaHusi mepBOro MMITyJlbCa OT CUETYHKA,
Hoclie BKJIOYEHHsI Hacoca. Ecii 3a 3TOT nHTEpBa BpeMeHH He
HPUICT UMITYJIbC, TO HAJIUB OyJIET OCTAHOBJICH 10 MPUYMHE —
HET MPOJIYKTA.

riw

WAITING_NEX
T IMP

Bpemst B [Mc] oxugaHus ouepeIHOrO MMITyJbCa OT CUCTYHKA,
1IOCJIe MPUIIECTBUS IPEABIAYIIEro BO Bpems HayimBa. Ecium 3a
3TOT MHTEPBAJ BPEMEHU HE MPHUJIET UMIYJIbC, TO HaJIUB OyAeT
OCTaHOBJIEH 110 NPUYHMHE — HET IPOIYKTA.

10

riw

MODE
_REG

M.
OauT

Ecnu ycranosnen 0-if 6uT perucrpa, To KOHTPOJJIEP B pEXKUME
PYYHOTO ITyCKa, €CJIM YCTaHOBJEH |-pIlii OWT perucrpa, To B
KOHIIE HajJMBa IPH CHATUHM /036l W BBHIMOJHEHUH YCIOBHHA
aBTOKOppPEKIMU OyaeT aBTOMAaTHYECKH KOPPEKTUPOBATHCS
snayenne LTR_ALL_OFF, ecim ycraHoBmen 2-if  Out
perucrpa, TO HCIHOJb3yeTcs OOBEMHBIH CUETYHMK, B3aMEH
cuetHoro Bxoja (y Rotamass u Emerson), eciu ycranoBieH 3-i
OWUT, TO Ha MHJIUKATOP BBIBOJAUTCS TOK, €CIM YCTaHOBJIEH 4-i
out, To «3a3eMIIeHHEe» BIUAET Ha CBETO(Op, €CIU YCTaHOBJIECH
5-i1 6utT, TO «l['OTOBHOCTB» BIHMSAET Ha CBETOdOp, €CiIu
YCTaHOBJIECH 6-i1 OMT, TO «[ apakHOE TIOJIO)KEHHE» BIIMSICT Ha
cBetoop. 7-i OUT — CIOKHBIN KiIanaH

Cr.
OaiiT

Tun maccomepa:

0- Ilmor 3M

1- Promass 83F
2- Maccomep MUP
3- Rotamass

4- Emerson

5 — Krohne 300
6 — Krohne 400
7 —-DOMUC 260
8 - Shtray

11

riw

DOSE_TO_DOLI
V

MakcuManbHBI OCTATOK JI03bI, NMPH BKIIOUCHHH HalWBa Ha
KOTOPOM HE HCIOJB3YeTCsS MPEKIAECBPEMEHHOE OTKIIOYCHUE
Hanusa (peructp LTR_ALL_OFF ne ucnonn3yercs).

12

riw

MAX_CORR_V
ALUE

MakcuManbHOE 3HAYEeHUE HEIOJMBa JUIsl MPEKICBPEMEHHOM
OCTaHOBKH HajMBa. ECIIM MCMOJIB3yeTCsl PEIKUM aBTOKOPPEKITHH
(6ur 1 peructpa MODE_REG), 1o 3HaueHume perucrpa
LTR_ALL_OFF mocne KOppeKIMH HE MOXXET CTaTh OOJIbIIE
JTAHHOW BEJIMYMHBI.

13

riw

ADDR

Munanummii Gaiit - Modbus aagpec korTposiepa. Crapuiuii OaiiT
— uHBepcust Inp2.

14

riw

ADDR_PLOT

Munammmii 6aiit - Modbus aapec miotHomepa ITnoT-3M win
maccomepa Promass 83F. Crapmuii 6aiit — Out 0 — CKOpOCTb
19200 owmt/cek, a He 9600 OuT/cek.

15

riw

INVERSE_INPS

Crapmuii  GaliT —  HEYYBCTBUTENHHOCTh, B Il
perynupoBanuu Ha MP.

Magmuii 6aliT 3TOTO perucTpa 3aJaeT MacKy AJii WHBEPCUU
BXOJIHBIX CHTHAJIOB, CMOTpHUTe Tabnuity 3.1.6.

npu

16

riw

VALVE_CONTR

Crapmmii 0aliT — Bpemsi ummynbca/2 [Mc], mumammmii 0adT —
KOJI-BO JIUTPOB 3a 2 C Ha MAJIOM PAKCXOJIe.

32
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17 read SUMM_L _OUTP | CymmapHbiii 00BeMHBIH (JIUTPOBBIN) CUETYHK MPOIYKTA,

18 read INOCYMTAHHOTO KOHTPOJUIEPOM B pPEXHUME OTIycka. Yucno:
0e33HaKOBOE 11eJ10€, Mops oK Oaiit: b1-b0-b3-b2.

19 read SUMM_M_OUT | CymmapHbIii MacCOBBIN (KAJIOTPAaMMOBBIH) CYETUHK IPOIYKTa,

20 read P MOCYNTAHHOTO KOHTPOJUIEPOM B pekuMe oTmycka. CTaHmapr:
IEEE 754 (Single), nopsinox 6aiit: b1-b0-b3-b2.

21 read SUMM_L_INP CymMmapHbIii  00beMHBIH  (JIMTPOBBINA) CYETYHK IIPOJYKTA,

22 read MMOCYUTAHHOTO KOHTPOJUIEPOM B pEeKUME mnpuema. Ywucno:
0e33HaKoBOE 11eJ10€, MOops oK Oaiit: b1-b0-b3-b2.

23 read SUMM_M_INP | CymmapHBIii MaccOBBIN (KAJIOTPAaMMOBBI) CYETUHK TPOJIYKTa,

24 read MOCYMTAHHOTO KOHTPOJUIEPOM B pexume npuema. CraHmapT:
IEEE 754 (Single), nopsinoxk 6aiit: b1-b0-b3-b2.

25 read KOEFF_L_OUT | Bec UMITyJIbCa, OTpeeNiIeT  KOJMYECTBO  JIUTPOB,

26 read P COOTBETCTBYIOIIECE | HWMITYyIbCy, MPUIICANIEMY HA CUCTHBIHA
BXOJl KOHTposuiepa B pexxume otmycka. Cranpapt: |EEE 754
(Single), mopsinoxk Oaiit: b1-b0-b3-b2.

27 read KOEFF_M_OUT | IlonpaBka (ko>(pQHIHMEHT) 3HAUYEHUS IUIOTHOCTH, a IIpH

28 read P ucnonp3oBannu  Promass 83F w 3HadeHHWs CyMMapHOTO
cuetunka B pexume otmycka. Cranmapt: IEEE 754 (Single),
nopsiaok Oaiit: b1-b0-b3-b2.

29 read KOEFF_L_INP Bec HMMITYJTbCA, ompenenser KOJIMYECTBO JUTPOB,

30 read COOTBETCTBYIOIIEE | HMITYJIbCY, TPHUIICAINIEMY HA CYCTHBIH
BX0J KOHTpoyuiepa B pexxume npuema. Cranmapt: |[EEE 754
(Single), mopsinok Gaiit: b1-b0-b3-b2.

31 read KOEFF_M_INP | ITonpaBka (ko3ddumnueHT) 3HAYEHHS IUIOTHOCTH, a TpH

32 read ucnoyik3oBanuu  Promass 83F wu 3HaueHus CyMMapHOTO
cuetunka B pexume mnpuema. Crammapt: |IEEE 754 (Single),
nopsaok 6ait: b1-b0-b3-b2.

33 read Version Bepcust mporpaMmbl HUYKHETO YPOBHSL.

34 read InspCntr CueTynk MHCIEKTOpP, YBEIMYMBACTCS MPU KKJIOM HW3MEHEHUU
Kod(pHIMeHTa WK CUETYHKA.

35 read

36 read

37 r/w COM_REG Peructp komann. B pmanssiii peructp 11O BepxHero ypoBHs
JMOJKHO 3amucaTh KOMaHAy ¢ KoiaoM u3 Tabmunbl 3.1.2.
OnHOBpeMeHHO ¢ 3amuchio 3toro peructpa [1O BepxHero
YpOBHS MOXeT OOHOBUTH 3HaueHusi peructpoB PARAMI,
PARAM2, PARAM3, PARAM4 (ucnonws3ys GYHKIHIO C
xkomoM 16 — write multiple registers), naHHbIe perHCTPBI MOTYT
ObITh TIApaMeTpaMH BBHITIONHSAEMOW KoMaHAbl. Pesymbrar
BBITIOTHEHHUS] KOMaHJbl MOKHO TMPOYUTATh  CIEIYIOIIUM
3arpocoM u3 peructpa COM_STAT, pacumdpoBKy 3HaueHHHA
KOJIOB KOTOpOro cMoTpute B Tabnuue 3.1.3.

38 riw PARAM1 [TapameTtpsl koManas! 0T [1O BepxHETrO ypOBHS.

39 r/w PARAM?2

40 r/w PARAM3

41 r/w PARAM4
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42 read COM_STAT Pe3ynbrar BBIMONHEHUST KOMaHIbl K KOHTPOJUIEPY, CMOTPHUTE
tabnuiy 3.1.3.

43 read FLAG @daru CoCTOSIHUST KOHTPOJLIEP.

44 read LAST : INP [IpuunHa nocienHe OCTAaHOBKH IMpolecca OTHYCKa J03bl U
3HAYCHHsI BXOJHBIX CUTHAJIOB KOHTPOJUIEPA.

45 read OUTP : OUTP2 | BeixoaHbIE CHTHAIBI KOHTPOJLIEPA.

46 read ZAD L 3HaueHWe 3aJaHHOM JUIi HaluMBa J03bl B JuTpax. Ywucio:
6e33nakoBoe 1enoe ot 1 g0 1000000, nopsigok Gaiit: b1-b0-b3-

47 read b2.

48 read OTP_L B pexxume oTmycka — 3HaUY€HHE OTITYIICHHOH J03bI B JIUTPAx; B
peKHUME TTpHeMa — 3HaYCHHE MPUHATOM 1036l B JUTpax. Yuco:

49 read 6e33nakoBoe 1enoe ot 1 g0 1000000, nopsgok Gaiit: b1-b0-b3-
b2.

50 read OTP_M B pexnme ormycka — 3HaueHHE OTIYIICHHOW JO3bI B
KHJIOTpaMMax; B PeKUME TpueMa — 3HaYeHHUEe TPUHATOMN 0351 B

51 read kuiorpammax. Cranmapt: |IEEE 754 (Single), mopsigox Gaidr:
b1-b0-b3-b2.

52 read Dens [TnotHocts mpoxmykra B [r/a] (100..2000), momydeHHas OT
maccomepa (ILmot-3M, Promass 83F u T.11.)

53 read

54 read Temp Temmneparypa mpoaykra B [°C] (-100..120), momydueHHas oT

55 read maccomepa (ITnoT-3M, Promass 83F u T.11.)

56 read DensTempStat Craryc mocienHero mojiydeHus MIOTHOCTH M TEeMIEPaTypsl OT
maccomepa (ILtot-3M, Promass 83F u T1.11.).

57 read LAST_OTP_L 3nauenne peructpa OTP_L komupyercs crona mocie KoOMaHIbl

58 read OYHUCTKH MPUHATOW WM OTHYIIEHHOH JO3bI.

59 read LAST_OTP_M 3nauenue perucrtpa OTP_M konmpyercs crozia mocjae KOMaH bl

60 read OYUCTKH MPUHATOW WM OTHYIIEHHOH JO3bI.

61 read SumMassM CyMMapHbIii MaccOBBIM cUeTYHMK OT Maccomepa. CraHmapt:

62 read IEEE 754 (Single), mopsinok 6aiit: b1-b0-b3-b2.

63 read SumMassV CymmapHbIii 00beMHBIH cueTYrK OT Maccomepa. CraHmaprt:

64 read IEEE 754 (Single), mopsinox 6aiit: b1-b0-b3-b2.

65 read MassFlow Maccossiii pacxona. Crammapt: IEEE 754 (Single), mopsimox

66 read 6ait: b1-b0-b3-b2.

67 read VVolumeFlow Oo6bemubriibii pacxoa. Cranmapt: IEEE 754 (Single), mopsimok

68 read 6aiit: b1-b0-b3-b2.

69 read TempAvg Temnepatypa npoaykra B [°C] cpenHsisi 3a HaJIMB.

70 read

71 read INP2 JlonomHUTEIbHBIC 8 BXOJOB.

72 read AnalogViolations | Hapymienue rpaHuii mo aHajioroBeiM Bxojaam. bur 0 — 3amper
10 HWKHEH yCcTaBKe aHaJoroBoro Bxoja 1, Out 1 — 3amper mo
BEpXHEW ycTaBKe aHanoroBoro Bxoja 1. Jlims ciemyromiero
aHAJIOTOBOTO BX0J1a TOKE CaMOE, CO CJIBUTOM B 2 OHTa.

73 read

74 read
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75 read OuterRegsStat Cratyc 4TeHHs BHEIIHUX peructpoB. butr 0 ycraHoBieH —
peructp 1 — mpouutan, OuT 1 yCTaHOBIEH — peructp 2
NPOYHTAH, .. U T.]I.

76 read OuterRegl 3HaueHHe BHEIHETro peructpa 1.

77 read

78 read OuterReg2 3HaueHKE BHEIIIHETO perucTpa 2.

79 read

80 read OuterReg3 3HavyeHre BHEIITHETO perucTpa 3.

81 read

82 read OuterReg4 3HaueHHe BHEIIIHETO peructpa 4.

83 read

84 read OuterReg5 3HavyeHre BHEITHETO perucTpa S.

85 read

86 read OuterReg6 3HavyeHne BHEITHETO perucTpa b.

87 read

88 read OuterReg7 3HaueHHe BHEIITHErO perucrpa 7.

89 read OuterReg7 3HaueHHe BHEIITHEro perucrpa 7.

90 read OuterReg8 3HavyeHne BHEITHETO perucTpa 8.

91 read

92 read OuterReg9 3HavyeHne BHEIHero peructpa 9.

93 read

94 read OuterReg10 3nadenune BHemHero perucrpa 10.

95 read

96 read

97 read

98 read

99 read

100 read

101 read

102 read

103 read

104 read

105 read

106 read AnalogRegsStat | CoctosiHie aHaAIOrOBbIX BeduuuH - Bxona 1-4. (butr 3 —
a0COMIOTHBIA MaKCUMYM, OUT 2 — aOCOMIOTHBIN HOJb, OUT 1 1 0
obpa3yrot koa: 0 — kanan BeIkIo4eH, | — 3nauenue OK, 2 —
3HAYCHHUE HIDKE pPa3pelIeHHOro, 3 — 3HAUCHHE BBIIIC
pa3pelICHHOT0) Ul CICAYIOMIEr0 aHAJIOTOBOrO KaHajia 3TO
3HAYCHUE YMHOXKAETCS Ha 16 U CyMMHUPYETCSI C Pe3YJIbTATOM.

107 read AnalogRegsStat2 | CoctosiHie aHAIOrOBBIX BEMWYMH - BXoa 5-8. (6butr 3 —
a0COMIOTHBIA MaKCUMYM, OUT 2 — aOCOIOTHBIN HOMb, OUT 1 1 0
obpa3yroT kona: 0 — xaHan BeIkIO4eH, | — 3Hauenue OK, 2 —
3HAYCHUE HIDKE pPa3pelIeHHOro, 3 — 3HAUCHHE BBIIIC
pa3pelIeHHOT0) JUIS CISAYIONMIEr0 aHAJIOTOBOTO KaHaia 3TO
3HAYCHHUE YMHOKAETCS HA 16 U CyMMHPYETCS C PE3yJIbTaTOM.

108 read AnalogVall AmnanoroBoe 3HadeHue 1.

109 read

110 read AnalogVal2 AHanoroBoe 3Ha4eHHe 2.

111 read
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112 read AnalogVal3 AmnanoroBoe 3HaueHHE 3.
113 read

114 read AnalogVal4 AmnanoroBoe 3HadeHue 4.
115 read

116 read AnalogVal5 AHasoroBoe 3HaueHue 5.
117 read

118 read AnalogVal6 AmnanoroBoe 3HaueHue 6.
119 read

120 read AnalogVal7 AmHayoroBoe 3Ha4cHHE 7.
121 read

122 read AnalogVal8 AmnayioroBoe 3Ha4ycHHE 8.
123 read

124 read

125 read

126 read

127 read

128 read

129 read

130 riw ---Int3Adr ---

131 riw Int3Speed Mammmi 6ait: 0 — 1200, 1 — 2400, 2 — 4800, 3 — 9600, 4 —

14400, 5 — 19200.

132 riw Int3Setn butsr (1,0): 00 — noparity, 01 — evenparity, def — oddparity.
burt 2 — Stopbits2.

but 3 — Peructp 1 — MaccoBsIii cueT4uK.

but 4 — Peructp 2 — OOBbEMHBIN CUCTUHK.

but 5 — Peructp 3 — [1noTHOCTS.

but 6 — Peructp 4 — Temneparypa.

but 7 — Peructp 3 — 0 — [r/xa], 1 — [kr/x].

133 riw PollDelay Hi — mo unTepdeticy 2, Lo — o unrepdeiicy 3

134 riw ReglAdr Modbus axpec perucrpa 1.

135 r/w Reg2 Adr Modbus axpec perucrpa 2.

136 r/w Reg3Adr Modbus axpec perucrpa 3.

137 r/w Reg4Adr Modbus axpec perucrpa 4.

138 r/w Reg5Adr Modbus axpec perucrpa 5.

139 r/w Reg6Adr Modbus axpec perucrpa 6.

140 r/w Reg7Adr Modbus axpec perucrpa 7.

141 r/w Reg8Adr Modbus axpec perucrpa 8.

142 riw Reg9Adr Modbus aapec peructpa 9.

143 riw Reg10Adr Modbus aapec peructpa 10.

144 riw res

145 riw res

146 riw Reg1Set Hactpoiiku peructpa 1. Mnammuit G6aiit — modbus anpec
ycrpoiictBa. Crapmmii 6aiit — 6ut 0 — BKiItoueH; o6ut 1 — ecnu
ycraHoBiieH, To ¢ynkuus 03, wnaue 04; Our 2 — ecium

YCTaHOBJIEH, TO peructp 2-x OaWTHBINA, WHaue 4-X OalTHBIH;
outsl 4,3 — nopsok Gaiit: 00 - b1-b0-b3-b2, 01 — b0-b1-b2-b3,
10 — b3-b2-b1-b0, 11 — b2-b3-b0-b1

147 riw Reg2Set Hactpoiiku peructpa 2. Cmotpute onncanue ReglSet.
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148 r/w Reg3Set Hacrpotiiku peructpa 3. Cmotpure onmcanue ReglSet.

149 riw Reg4Set Hacrpotiiku peructpa 4. Cmotpurte onmicanue ReglSet.

150 riw Reg5Set Hacrpoiiku perucrpa 5. Cmotpure onmcanne ReglSet.

151 riw Reg6Set Hacrpotiiku perucrpa 6. Cmotpure onmcanune ReglSet.

152 riw Reg7Set Hacrpotiku peructpa 7. Cmotpure onrcanue ReglSet.

153 riw Reg8Set Hacrpotiiku perucrpa 8. Cmotpure onmcanne ReglSet.

154 riw Reg9Set Hacrpotiiku peructpa 9. Cmotpure onmcanue ReglSet.

155 riw Reg10Set Hacrpotiiku perucrpa 10. CmoTpute onmcanne ReglSet.

156 riw res

157 riw res

158 riw res

159 riw StopByAnalog 3amper HajJMBa 1O aHAJIOTOBOMY BXOJy. AHAJIOTOBBIH BXOa 1:
6ut 0 — 3anpeT Mo HUKHEN ycTaBKe, OUT 1 — 3amper 1o BepxHei
ycraBke. s ciemyromero aHaJioroBoro BXoia ToXe caMoe, o
CIIBUTOM B 2 OuTAa.

160 riw AnalogSetn Hacrpoiika ananorossix BxojgoB 1-4. (0-eikim, 1 - 0..20 , 2 -
4.20, 3 — 0..5) it CIeAyIolmero aHaJloTOBOTO BXOJa 3TO
YMHO)KA€TCsl Ha 8 U CYMMHUPYETCS C Pe3yJIbTaTOM.

161 riw AnalogSetn2 Hacrpoiika ananorossix BxojgoB 5-8. (0-eikim, 1 - 0..20 , 2 -
4.20, 3 — 0..5) it CIeAyIomero aHaJOTOBOTO BXOJa 3TO
YMHO)KA€TCsl Ha 8 U CYMMHUPYETCS C Pe3yJIbTaTOM.

162 r Koefll Kosdbdumument nmns mnpeoOpasoBanus u3 3HaueHus ALIl

163 r (0..4095) ananorosoro Bxomga 1 B Tok 4..20 MA wiu 0..20 MA.
Cranpapr: |[EEE 754 (Single), mopsigok 6aiit: b1-b0-b3-b2.

164 r Cl1 [Mapamerp s mpeoOpasoBanus u3 3HaueHus AIIT (0..4095)

165 r aHasoroBoro Bxojaa 1 B Tok 4..20 MA win 0..20 MA. Ctannaprt:
IEEE 754 (Single), mopsinox 6aiit: b1-b0-b3-b2.
dopmyna: 1= Koefl1*(ADC)+ CI1.

166 r KoefUl Koaddumuent nmns mnpeoOpasoBanus u3 3HaueHus ALII
(0..4095) amamoroBoro Bxoma | B Hampsokenwe 0.5 B.

167 r Craunapt: |[EEE 754 (Single), mopsinok 6aiit: b1-b0-b3-b2.

168 r Cul [Mapamerp s mpeoOpasoBanus u3 3HaueHus AIIT (0..4095)

169 r anajoroBoro Bxoja 1 B Hampspkenue 0.5 B. Cranpmapt: |IEEE
754 (Single), mops ook Gaiir: bl-b0-b3-b2.
dopmymna: U= KoefUl*(ADC)+ CUL.

170 r Koefl2 Kosadpdumment pams mnpeobpazoBanmst u3 3HadeHus ALl

171 r (0..4095) anasnorosoro Bxoma 2 B 1ok 4..20 MA wiu 0..20 MA.
Crannapt: |[EEE 754 (Single), nopsinok 6aiit: b1-b0-b3-b2.

172 r Cl2 IMapamerp s mpeoOpasoBanus u3 3HaueHus AIIT (0..4095)

173 r aHasioroBoro Bxoja 2 B Tok 4..20 MA unu 0..20 MA. Crangapr:
IEEE 754 (Single), mopsinok 6aiit: b1-b0-b3-b2.
dopmyna: I= Koefl2*(ADC)+ CI2.

174 r KoefU2 Kospduuuent nans mnpeobpasoBanuss wu3 3HaueHus Allll
(0..4095) amamorosoro Bxoga 2 B Hampsbkenwe 0.5 B.

175 r Craumapt: |[EEE 754 (Single), mopsinok 6aiit: b1-b0-b3-b2.

176 r Cu2 [Mapamerp s nmpeoOpa3zoBanust u3 3Hauenuss AL (0..4095)

177 r a”anoroBoro Bxoja 2 B HanpspkeHue 0.5 B. Cranpapt: |[EEE
754 (Single), mopsinok Gaiit: b1-b0-b3-b2.
®opmymna: U= KoefU2*(ADC)+ CU2.
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178 r Koefl3 Kospduument mns mnpeoOpasoBanuss wu3 3HaueHus ALl
179 r (0..4095) anamorosoro Bxoaa 3 B Tok 4..20 MA wmu 0..20 MA.
Crannapr: |[EEE 754 (Single), nopsaox 6aiit: b1-b0-b3-b2.
180 r CI3 [Mapametp mis npeoOpaszoBanust u3 3Hadenus ALl (0..4095)
181 r ananoroBoro Bxoja 3 B TOK 4..20 MA wu 0..20 MA. Crangaprt:
IEEE 754 (Single), nopsinox Oaiit: b1-b0-b3-b2.
®opmymna: 1= Koefl3*(ADC)+ CI3.
182 r KoefU3 Kospduument mns mnpeoOpasoBanuss wu3 3HaueHus ALl
(0..4095) amnamoroBoro Bxoma 3 B Hampspkenue 0.5 B.
183 r Cranpapr: |[EEE 754 (Single), mopsok 6aiit: b1-b0-b3-b2.
184 r CuU3 [Mapametp mis mpeoOpaszoBanust u3 3uadenuss AT (0..4095)
185 r aHanoroBoro Bxona 3 B Hampspkenue 0.5 B. Cranpmapt: |IEEE
754 (Single), mopsiaok Gaiit: bl-b0-b3-b2.
dopmyna: U= KoefU3*(ADC)+ CU3.
186 r Koefl4 Koadpdumment pmns mpeobpazoBanust u3 3HadeHust ALl
187 r (0..4095) ananorosoro Bxoja 4 B Tok 4..20 MA wiu 0..20 MA.
Crannapt: |[EEE 754 (Single), mopsinoxk 6aiit: b1-b0-b3-b2.
188 r Cl4 [MapameTp mis mpeobpasoanus u3 3HaueHuss AIIT (0..4095)
189 r ananoroBoro Bxoja 4 B Tok 4..20 MA wmu 0..20 MA. Crargapt:
IEEE 754 (Single), mopsinox 6aiit: b1-b0-b3-b2.
dopmyna: 1= Koefl4*(ADC)+ CI3.
190 r KoefU4 Kosddumument nmns mnpeoOpasoBanus u3 3HaueHus ALIl
(0..4095) amamoroBoro Bxoma 4 B Hampsbkenwe 0.5 B.
191 r Craugapt: |IEEE 754 (Single), mopsinok 6aiit: b1-b0-b3-b2.
192 r Cu4 [Mapamerp s mpeoOpasoBanus u3 3HaueHus AIIT (0..4095)
193 r aHajoroBoro Bxoja 4 B Hampspkenue 0.5 B. Cranpmapt: |IEEE
754 (Single), mopsiok Gaiir: bl-b0-b3-b2.
Dopmyna: U= KoefU4*(ADC)+ CUA4.
194 r Koefl5 Koaddumument nmns mnpeoOpasoBanus u3 3HaueHus ALII
195 r (0..4095) anasnorosoro Bxomaa 5 B 1ok 4..20 MA wiu 0..20 MA.
Cranpapr: |[EEE 754 (Single), mopsgox 6aiit: b1-b0-b3-b2.
196 r CI5 [Mapamerp s mpeobOpasoBanus u3 3HaueHus AIIT (0..4095)
197 r aHajoroBoro Bxojaa 5 B Tok 4..20 MA umu 0..20 MA. Ctangapr:
IEEE 754 (Single), mopsaox 6aiit: b1-b0-b3-b2.
dopmymna: I= Koefl1*(ADC)+ CI1.
198 r KoefU5 Kosdpdumment pams mpeobpazoBanmst u3 3HadeHus ALl
(0..4095) amamoroBoro Bxoma 5 B Hampsokenwe 0.5 B.
199 r Craumapt: |[EEE 754 (Single), mopsinok 6aiit: b1-b0-b3-b2.
200 r CU5 IMapamerp mis mpeoOpasoBanust u3 3Hadenuss AILIIT (0..4095)
201 r a”asoroBoro Bxoja 5 B HampspkeHue 0.5 B. Cranpapt: |[EEE
754 (Single), mopsmox Gaiit: b1-b0-b3-b2.
®opmyna: U= KoefU1*(ADC)+ CUL.
202 r Koefl6 Kospduuuent pns mnpeobpasoBanuss u3 3HaueHus ALl
203 r (0..4095) ananorosoro Bxojaa 6 B Tok 4..20 MA wumu 0..20 MA.
Craumapt: |[EEE 754 (Single), mopsinok 6aiit: b1-b0-b3-b2.
204 r Cl6 [Mapamerp s nmpeoOpaszoBanust u3 3Hauenuss AL (0..4095)
205 r aHasioroBoro Bxoja 6 B Tok 4..20 MA wmu 0..20 MA. Crangapr:

IEEE 754 (Single), mopsinok 6aiit: b1-b0-b3-b2.
®opmymna: 1= Koefl1*(ADC)+ CI1.
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206 r KoefU6 Kospduument mns mnpeoOpasoBanuss wu3 3HaueHus ALl
(0..4095) anamoroBoro Bxoma 6 B Hampspkenwe 0.5 B.
207 r Crannapr: |[EEE 754 (Single), mopsaox 6aiit: b1-b0-b3-b2.
208 r CuU6 [Mapametp mis npeobpasoanus u3 3HaueHuss AIIT (0..4095)
209 ananoroBoro Bxona 6 B Hampspkenue 0.5 B. Cranpmapt: |IEEE
754 (Single), mopsiaok Gaiit: bl-b0-b3-b2.
dopmyna: U= KoefU1*(ADC)+ CUL.
210 r Koefl7 Kospduument mns mnpeoOpasoBanuss u3 3HaueHus ALl
211 r (0..4095) ananorosoro Bxoja 7 B Tok 4..20 MA wiu 0..20 MA.
Crannapt: |EEE 754 (Single), nopsinoxk 0aiit: b1-b0-b3-b2.
212 r Cl7 [Mapametp mis mpeobpasoanus u3 3HaueHuss AIIT (0..4095)
213 r aHajoroBoro Bxojaa / B Tok 4..20 MA unu 0..20 MA. Crangapr:
IEEE 754 (Single), mopsinox 6aiit: b1-b0-b3-b2.
dopmymna: 1= Koefl1*(ADC)+ CI1.
214 r KoefU7 Koadduuument mns npeoOpazoBanus wu3 3HaueHus ALl
(0..4095) amamoroBoro Bxoma 7 B Hampsbkenwe 0.5 B.
215 r Crannmapr: |[EEE 754 (Single), mopsigox 6aiit: b1-b0-b3-b2.
216 r CuU7 [MapameTp mis mpeobpasoBanus u3 3HaueHuss AIIT (0..4095)
217 aHasioroBoro Bxoja / B Hanpstkenue 0..5 B. Cranmapt: |IEEE
754 (Single), mopsiok Gaiit: bl-b0-b3-b2.
dopmyna: U= KoefUl*(ADC)+ CUL.
218 r Koefl8 Kosdhdumument nns mnpeoOpazoBanus u3 3HaueHus ALIl
219 r (0..4095) anasnorosoro Bxoma 8 B 1ok 4..20 MA wiu 0..20 MA.
Cranpapr: |[EEE 754 (Single), mopsgok 6aiit: b1-b0-b3-b2.
220 r Cl8 [Mapamerp s mpeoOpasoBanus u3 3HaueHus AIIT (0..4095)
221 r aHajoroBoro Bxojaa 8 B Tok 4..20 MA unu 0..20 MA. Ctangapr:
IEEE 754 (Single), mopsinox 6aiit: b1-b0-b3-b2.
®opmyna: 1= Koefl1*(ADC)+ CI1.
222 r KoefU8 Koaddumument nmns mnpeoOpasoBanus u3 3HaueHus ALII
(0..4095) amamoroBoro Bxoma 8 B Hampsbkenwe 0.5 B.
223 r Craunapt: |IEEE 754 (Single), mopsinok 6aiit: b1-b0-b3-b2.
224 r Cus8 [Mapamerp s mpeobOpasoBanus u3 3HaueHus AIIT (0..4095)
225 anajoroBoro Bxoja 8 B Hampspkenue 0.5 B. Cranpmapt: |IEEE
754 (Single), mopsaok Gaiir: b1l-b0-b3-b2.
dopmyna: U= KoefU1*(ADC)+ CUL.
226 r AnaloglLoLim HwxHsis rpaHuiia 3HA4YeHHWS aHAJOTOBOTO BXoja 1 s
227 r ocranoBku HaimuBa. Cranmapt: |IEEE 754 (Single), mopsimox
6aiit: b1-b0-b3-b2.
228 r AnaloglHiLim BepxHss rpaHumia 3HAYCHWS aHAJOrOBOTO Bxojaa 1 uis
229 r ocranoBku HaimuBa. Cranmapt: |IEEE 754 (Single), mopsimox
6aiit: b1-b0-b3-b2.
230 r Analog2LoLim HwxHsis rpaHuiia 3Ha4YeHHs aHaJOrOBOTO BXoJa 2 s
231 r ocranoBku HaimuBa. Cranmapt: |IEEE 754 (Single), mopsimox
6aiit: b1-b0-b3-b2.
232 r Analog2HiLim BepxHsis rpaHuna 3HAYeHMS aHAJOrOBOTO BXojaa 2 JUIs
233 r ocraHoBku HamuBa. Cranmapt: |[EEE 754 (Single), mopsimox
Oaiit: b1-b0-b3-b2.
234 r Analog3LoLim Hwxusiss rpaHuila 3HaYeHUs aHAJIOrOBOrO Bxojaa 3 s
235 r ocranoBku HamuBa. Cranmapt: |[EEE 754 (Single), mopsmox

Gaiit: b1-b0-b3-b2.
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236 r Analog3HiLim Bepxusisi TpaHMIa 3Hau€HHWS AHAJIOTOBOIO BXoAa 3 JUIA

237 r ocranoBku HaimmBa. Cranmapt: |IEEE 754 (Single), mopsimok
OaiT: b1-b0-b3-b2.

238 r Analog4LoLim Hwxusiss rpaHuiia 3HAYeHUs aHAJIOrOBOrOo Bxoaa 4 s

239 r ocranoBku HamuBa. Cranmapt: |IEEE 754 (Single), mopsimox
Oaiit: b1-b0-b3-b2.

240 r Analog4HiLim Bepxusisi TpaHuWIla 3HAYCHUsS aHAJIOrOBOTO Bxoma 4 Juis

241 r ocranoBku HamuBa. Cranmapt: |EEE 754 (Single), mopsimox
OaiT: b1-b0-b3-b2.

242 r Analog5LoLim HwxkHsst TpaHuIla 3HAYEHHWsS] AaHAJOTOBOTO BXOJa S JUIA

243 r ocranoBku HammuBa. Crammapt: |IEEE 754 (Single), mopsimox
OaiT: b1-b0-b3-b2.

244 r Analog5HiLim Bepxusisi TpaHWma 3Hau€HHWS AaHAJIOTOBOTO BXoAa S [uis

245 r ocranoBku HammuBa. Cranmapt: IEEE 754 (Single), mopsimox
Oait: b1-b0-b3-b2.

246 r Analog6LoLim HwxkHsss TpaHWIla 3HAYeHWs] AaHAJOrOBOTO BXxoma 6 s

247 r ocranoBku HammBa. Cranmapt: |IEEE 754 (Single), mopsimox
OaiT: b1-b0-b3-b2.

248 r Analog6HiLim Bepxusisi TpaHWIa 3HaueHHWS AaHAJIOTOBOTO BXoAa 6 s

249 ocranoBku HammuBa. Cranmapt: |IEEE 754 (Single), mopsimox
Oaiit: b1-b0-b3-b2.

250 r Analog7LoLim HwxkHsiss rpaHuIla 3HAYEHHS aHAJOrOBOrO BXoga [ IS

251 r ocranoBku HamuBa. Cranmapt: |IEEE 754 (Single), mopsimox
OaiT: b1-b0-b3-b2.

252 r Analog7HiLim Bepxusisi TpaHMIa 3HAUYEHHS aHAJIOTOBOrO BXoma /7  JUIs

253 r ocranoBku HammuBa. Cranmapt: |IEEE 754 (Single), mopsimox
6aiT: b1-b0-b3-b2.

254 r Analog8LoLim HwxHnsiss rpaHuiia 3HAYEHHWS aHAJOTOBOTO BXoJa 8 A

255 r ocranoBku HaimuBa. Cranmapt: |IEEE 754 (Single), mopsimox
6aiT: b1-b0-b3-b2.

256 r Analog8HiLim Bepxusis rpaHunia 3Ha4YeHHWS aHAJOTOBOTO Bxojaa 8 s

257 r ocranoBku HaimuBa. Cranmapt: |IEEE 754 (Single), mopsimox
6aiT: b1-b0-b3-b2.

Ta6muma 3.1.2 — Koabl komaH koHTposuiepa. BosMoyxHbie 3HaueHus i1 3anucu B peructp COM_REG
¢ momoinsio Modbus dyukiuit 06 u 16.

Kox

Onucanue

201

HYCK C KOMIIBIOTEpA. KOMaH,I[a JUIs Havana HanuBa. Eciu KOHTPOJIJICp UMCCT HCOTITYIICHHYTO
A03Y UJIK HAXOAUTCA B pCIKUMC IIPpHUEMA, HC HAXOAUTCA B PCIKUME PYYHOI'O ITyCKa, HET
BXOJHBIX CUTHAJIOB, 3alIpCHIAONINX HAJINB, BLI6paH 1u3 5-u HaHpaBJ’IeHI/Iﬁ OTIIYCKa IMPOAYKTa
(B PECKUMC OTHyCKa), TO OTIIpaBKa 3TOM KOMaHbI WHUNUUPYCT MPOUCCC HAJINBA.

220

HYCK C KOMIIBIOTEpPA U OTKPBITUC 1-To HaITpaBJICHUSA (K.]'Ial'[aH 1-To HaHpaBJ’IeHI/ISI) IJI OTITYCKa
IpOAYKTaA. B octanpHOM maHHas KOMaHAa aHAJOTHYHA 201.

202

Cron ¢ kommbiorepa. Ilo xomanae ¢ KOMIbIOTEpa MPOU3BOJUTCS OCTAHOBKA HAlMBa —
3akpeiTHe KOO, KiamaHOB Manoro u OOJBIIOTO pacxoja C BBIKIIOYeHHeM Hacoca. [locie
BBITIOJTHEHUS 9TOW KOMAaH/bl HAJTUB MOXKET ObITh MPoJobkeH komanaoi 201 unu 220. lannas
KOMaHJa paboTaeT Jake eClU KOHTPOJUIEp HAaXOAWTCS B PEKUME PYYHOTO IMycKa (CM.
onucanue perucrpa MODE_REG).
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211 | OTKpBITh NOTIOTHUTENBHBINA KianaH. [laHHas koMaHaa BeIOMpaeT Hampasienue (1-5) oTmycka
nponykra. Homep HampaBnenust (1-5) momkeH OBITh 3ammcaH MPEeIBAPUTEIBHO (TIPU
WCIOJIb30BaHUN (DPYHKIIUU C KOJAOM 6) WM B MOMEHT BBHITIOJHCHHS JTaHHOW KOMaHIbI (TIpH
MCIOJb30BaHMH QYHKIMHU ¢ KojoM 16) B peructpe PARAML.

212 | 3akpwITh JOTOJIHUTENBHBIN KianaH. JlaHHAas KOMaHAa 3aKpbhIBAaCT OTKPBITHIA B JaHHBIN
MOMEHT JOIOJHUTEIILHEIN KJIallaH.

213 | 3a06m0KupoOBaTh KOHTPOJUIEP. DTO COCOO MOMETUTH CTOSK KOHTPOJUIEpa KaKk HEepaOOTarOIINK.
JUJ1sl yCHenHOTO BRIMOIHEHUS 3TOW KOMaH bl B KOHTPOJUIEPE HE TOJDKHO OBITH 03I B PEKUME
otmycka 1 otkpeitoro K90 B pexxume npuema.

214 | Pa30yioKHpOBaTh KOHTPOJLIEP.

203 | Bagate n03y. JlaHHas KOMaHIa MCIOJIB3YeTCS ISl Tepeiadn 1036l B KoHTpouiep. Jloza B [i1]
oepercs u3 peructpoB PARAMI1, PARAM2. Jlns mnepemaunt 10361 B KOHTPOJLIED
pPEKOMEHIyeM HCIOJb30BaTh KoMaHay ¢ kojgoM 16 (Write multiple registers), kotopas Ob
3aruceiBana yncino 203 B peructp COM_REG wu cooTBeTcTByrONMe 3HAYEHUSI B PETHCTPHI
PARAM1, PARAM2 3a omgno BemomHeHwue. Permctper PARAM1 u PARAM2 nomxHBI
coJiepKaTh 3HaUeHue 1036l Uncio: 6e33HaKoBoOE 1enoe, mopsaok oant: bl-b0-b3-b2.

221 | 3agmate 103y W OTKPHITH l-0€ HampaBiieHHE JUIsi OTIyCKa Mpoaykra. JlaHHas KomaHIa
aHanornyHa 203. Ecny ycTaHOBKa OTITYCKAaeT MPOJIYKT TOJIBKO B OJIHOM HaIlpaBJICHUH, TO MbI
BaM PEKOMEHIyeM HCIOJIb30BaTh 3Ty KoMaHay, a He 203. Ilpu »ToM HET HEeoOXOAMMOCTH
HCIIONB30BaTh KOMaHAbl ¢ komamu 220, 211 wm 212. JlaHHy©0 KOMaHAy pEKOMEHAYEM
HCIIOJIb30BATH B MMape ¢ KOMaHI0M 222.

204 | CHaATh OTHYHICHHYIO 7103y ¢ KOHTposuiepa. Ilocie BBIMOJHEHUS 3TOH KOMAHJIBI B PETHUCTPHI
LAST_OTP_L u LAST_OTP_M komupyrotcst 3nadenust peructpoB OTP_L u OTP_M, nocrne
yero peructpel OTP_L u OTP_M o6nynstorcs. Korna no3a cHsITa ¢ KOHTpOJIIEpa pe3yabTar
MOCJIETHET0 HAJIMBA MOKHO TipounTaTh B peructpax LAST OTP L u LAST _OTP_M.

222 | CHATH OTIYIICHHYIO 03y C KOHTpOJUIEpa W 3aKPBITh JOTIOJHUTEIBHBIM KiamaH (KJIarmaH
BBIOOpA HaIpaBJICHUS Ui OTITyCKa MPOAYKTa OTKPBHITHI HA MOMEHT BBIMIOJHEHUSI KOMaH/bI).
JanHas koMaHnaa aHanmormyHa komannae 204. Eciu ycTaHOBKa OTHYCKaeT MPOAYKT TOJBKO B
OJIHOM HAaIpaBJICHUH, TO Mbl BAM PEKOMEH/IyeM HMCII0JIb30BaTh 3Ty KOMaHAy B nape ¢ 221.

223 | IlepexitounThCS B PEKUM MPUEMA.

224 | Tlepexyl0YUTHCS B PEKUM MpHUeMa U OTKPBITh KJIanaH 1-ro HanmpaBiIeHUs..

225 | IlepexmtounThCs B PEKUM OTITyCKa.

226 | IlepexmtounThCsl B PEKUM OTIYCKAa M 3aKpbITh JOMOJIHHUTEIbHBIA KiamaH (KJamaH BbIOOpa
HaIpaBJICHUS JUIS OTIIYCKA NPOJYKTa OTKPHITHIA HA MOMEHT BBITIOJIHEHUS KOMaH/IbI).

227 | YcranoButh 3HaueHue SUMM_L_INP. Peructpst PARAM1 u PARAMZ2 nomxHBI coaepxkarhb
HOBOE 3HAaYCHHE cueTurka. Yucno: 6e33HaKoBoe nennoe, nopsaok Gair: bl-b0-b3-b2. Peructp
PARAMS3 nomxkeH couepkaTh IapoJib IOBEPHUTENII Ha HW3MEHEHHE CUCTYMKOB, PETUCTP
PARAM4 — BTopoii mapojib Ha U3BMEHEHUE CYCTUHKOB.

228 | YcranoButh 3HaueHne KOEFF_L_INP. Peructpst PARAM1 u PARAMZ2 nomxHBI coepkarh
HOBOE 3HaueHue koddduimenta. Yucno: crangapt - IEEE 754 (Single), nopsmok Gaiit: b1-b0-
b3-b2. Peructp PARAMS3 nomkeH conepkarh Mapoib MOBEPHTENS Ha H3MCHEHHE
koapuuuentos, peructp PARAM4 — Bropoii nmaposis Ha u3MeHeHue ko3¢ ¢uiuenros. Ha
MOMEHT M3MeHeHHs Kod(duumenTa gomkeH 0bITh BeikitoueH KOO U 1omKHa OTCYTCTBOBATh
NPUHSATAsS 103a.

229 | CHATh HPUHATYIO 103y C KOHTposuiepa. Ilociie BBIMONHEHUS 3TOW KOMaHJIbl B PErUCTPHI
LAST_OTP_L u LAST_OTP_M xkonupytorcs 3nauenus peructpo OTP_L u OTP_M, nocne
yero peructpsl OTP_L u OTP_M o6nynstorcs. Korna no3a cHsATa ¢ KOHTpoJIiepa pe3ysibTaT
MOCJICTHET0 HalTMBa MOKHO mpounTaTh B peructpax LAST _OTP_L u LAST OTP_M.

208 | YcranoButh 3HaueHne SUMM_L_OUTP. Peructppr PARAM1 u PARAMZ2 noikHBI
coJiepkaTh HOBOE 3HaYeHHUE cueTdnka. Yucno: Oe33HakoBoe 1enoe, mopsaok Oair: bl-b0-b3-
b2. Peructp PARAM3 nomkeH copepaTh Mapojb MOBEPHUTENS Ha W3MEHEHUE CUETYUKOB,
peructp PARAM4 — BTopoii naposib Ha U3MEHEHUE CYETYUKOB.
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210 | YcranoButh 3Hauenne KOEFF_L_OUTP. Peructppi PARAM1 u PARAMZ2 noikHBI
cojJiepkath HOBOe 3HaueHue kKodhurmenra. Yucno: crangaapt - |IEEE 754 (Single), mopsmox
oaiit: b1-b0-b3-b2. Perncrp PARAM3 nosmkeH conepikaTh MapoJib MOBEPUTENS HA U3MCHEHHE
koapduuuentos, peructp PARAM4 — Bropoii mapons Ha u3MeHeHue kod¢p¢ummentos. Ha
MOMEHT U3MeHEeHHs K03 dHIMEHTa I0JDKHA OTCYTCTBOBATH J[03a B KOHTPOJLIEPE.

230 | YcranoButh 3Hauenne SUMM_M_OUTP. Peructppr PARAM1 u PARAM2 noinkHBI
coJiepKaTh HOBOE 3Ha4YeHUe cueTunka. Yucio: cranaapt - IEEE 754 (Single), nopsimok Gait:
b1-b0-b3-b2. Peructp PARAMS3 noimkeH cojepkaTh Mapolib MOBEPUTENS HA H3MEHCHHE
cuetynkoB, peructp PARAM4 — BTopoii napoib Ha U3MEHEHUE CYETYUKOB.

231 | YcranoButh 3Hauenne KOEFF_M_OUTP. Peructper PARAM1 u PARAM2 noJnKHBI
coJiepkaTh HOBOe 3HaueHue koddduimenta. Yucno: craumapt - IEEE 754 (Single), nopsinok
Oaiit: b1-b0-b3-b2. Pernctp PARAMS3 nosmkeH conepikaTh MapoJib MOBEPUTENS HA U3MCHEHHE
ko3¢ ¢punuentos, peructp PARAM4 — Bropoii naponb Ha u3MeHeHue ko3dduuuentos. Ha
MOMEHT H3MEHEHUs KOA((HUIMEHTA TOJHKHA OTCYTCTBOBATH /1032 B KOHTPOJUIEPE.

232 | Ycranosuth 3Haucane SUMM_M_INP. Peructpet PARAM1 u PARAM2 nomxkHBI coepxarh
HOBOE 3HaueHue cuerynka. Uucno: cranmapt - IEEE 754 (Single), mopsiaok Gaiir: bl-b0-b3-
b2. Peructp PARAM3 nomkeH cojaeparh Mapojib MOBEPHUTENS HA W3MEHEHUE CUCTYUKOB,
peructp PARAM4 — BTOpOi#i Maposs Ha U3MEHEHHE CUETYHKOB.

233 | Ycranosuth 3Hauenne KOEFF_M_INP. Peructppr PARAM1 u PARAMZ2  nmomkHBI
coJiepkaTh HOBOe 3HaueHue koddduimenta. Yucno: craumapt - IEEE 754 (Single), nopsinok
oOaiit: b1-b0-b3-b2. Peructp PARAMS3 nosmkeH colepkath Maposib MOBEPUTEIIS HA U3MEHEHHUE
ko3¢ unmentos, peructp PARAM4 — Btopoii naponb Ha u3MeHeHue ko3dduuuenton. Ha
MOMEHT U3MEeHEHHS K03 PHIMEHTa T0DKHA OTCYTCTBOBATh 71032 B KOHTPOJUIEPE.

234 | 3meHuTh maposib MoBeputes Ha m3MeHeHue koddduimentoB. Peructp PARAML nomxen
CoJIepaTh HOBBIM MapoJib MOBEPUTENS Ha m3MeHeHue kodddumuentos, peructp PARAM3 —
CTaphbIi.

235 | 3menutp BTOpO# mapoib Ha u3MeHeHHue kKoddduuuentoB. Peructp PARAML nomxen
coJiepaTh HOBBIM BTOPOW Maposib Ha W3MEHEeHHe Kodd¢uumueHtos, peructp PARAM3 —
CTaphbIi.

236 | I3MeHuTh mapoJsib IMOBEpUTENS Ha H3MEHEHHe cueTynkoB. Peructp PARAMIL nomxen
COJIepKaTh HOBBIM IapoJib TMOBEPUTEIS HA HM3MEHEHHE cueTuyukoB, peructp PARAM3 —
CTaphbIi.

237 | I3MeHuTh BTOPOM MmapoJib Ha u3MeHeHue cyetdyukoB. Peructp PARAMI nomxeHn conmepxarh
HOBBIH BTOPOH MapoJib Ha U3MEHEHHE cueTYnKoB, peructp PARAMS3 — crapsbiii.

239 | YcTaHOBUTH IUIOTHOCTh U Temmneparypy npoaykra. Peructpst PARAM1 u PARAM2 noskHbI
coJiepKaTh HOBOE 3HaYeHHE IIOTHOCTH [r/i1] Gosbine 100 u menbmie 2000. Ywncno: crangapt -
IEEE 754 (Single), mopsmox 6Gaiir: bl-b0-b3-b2. Perucrper PARAM3 u PARAM4 10/KHBI
cojiepkaTh HOBOe 3HayeHue TemiiepaTypsl [°C] 6oubie -100 u menbine 120. Yucno: ctanaapt
- IEEE 754 (Single), mopsinok Gaiit: b1-b0-b3-b2.

242 | 3meHuTh napoib nopepurelis Ha u3MeHenue napametpoB ALl Peructp PARAMI nomxen
coJiepKaTh HOBBIH MapoJb noBeputess Ha u3MeHeHue napamerpo AL, pernctp PARAMS —
CTapbli.

243 | U3menuth BTOpoi maposib Ha u3MeHeHue napamerpo ALIIl. Peructp PARAMIL nomxen
cojJiepKaThb HOBBIM BTOPO#l maposib Ha u3MeHeHue napamerpoB ALIII, peructp PARAMS3 —
CTapbli.

1 Urenue peructpa Mmaccomepa. Peructp PARAMI nomkeH coiepkaTh ajpec perucrpa
Maccomepa, otBeT npuietr B B peructp PARAMS3. Pesynerar komanasl B PARAM2, Tat.
3.1.8.

2 Urenue aByx peructpoB maccomepa. Peructp PARAML nomxeHn copepkaTh ajpec MepBOro

peructpa maccomepa, orBerT mnpuaer B B peructpax PARAM3 u PARAMA4. Pesynabrar
komanel B PARAMZ, tab6n. 3.1.8.
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3

3anuck peructpa Mmaccomepa. Peructp PARAMI nosken conepskath ajipec IEPBOro perucrpa
MaccoMepa, 3HaueHUe PEerucTpa JAjsl 3amucu J0JDKHO ObITh B peructpe PARAMS3. PesynbraTt
xomanasl B PARAM2, Ttabi. 3.1.8.

3anuck AByXx peructpoB maccomepa. Peructp PARAMI nomken copepxarh aapec MEpBOro
perucrpa MaccoMmepa, 3Ha4CHHE PErUCTPOB IS 3aIUCH JOKHO ObITh B peructpax PARAM3,
PARAMA4. Pesynbrat komanel B PARAMZ, Tabm. 3.1.8.

11

Nzmenenne xoddpounmenta K mo toxy mms anamoroBoro Bxoga 1. Peructper PARAMI u
PARAM2 nomkHBI coliep)kaTh HOBOE 3HadeHWe mapamerpa. Yucno: cranmapt - |IEEE 754
(Single), mopsimox Gaiit: bl1-b0-b3-b2. Peructp PARAMS3 nomkeH cojaepkaTh Maposib
MOBEpUTENS Ha U3MeHeHue napamerpa, peructp PARAM4 — Bropoii maposib Ha U3MEHEHHE
napameTpa.

12

N3menenne koHctanTel C 1o TOKy s aHajoroBoro Bxoma 1. Permctpst PARAML u
PARAM2 nomkHBI coliepkaTh HOBOE 3HadeHWe mapamerpa. Ywmcno: cranmapt - |IEEE 754
(Single), mopsimox Gaitr: bl1-b0-b3-b2. Peructp PARAMS3 nomkeH cojaepkaTh Maposib
MOBEpUTENS Ha U3MeHeHue napamerpa, peructp PARAM4 — Bropoii maposib Ha U3MEHEHHE
rapamerpa.

13

N3menenne xordduimenta K 1o HampsbKeHMIO 171 aHAjIoroBoro Bxojaa 1. Perumctphr
PARAM1 u PARAM2 nomxkHBI comepkaTh HOBOE 3HaYCHHE MapamMeTpa. Yucio: craHmapr -
IEEE 754 (Single), mopsinox Gaiit: bl-b0-b3-b2. Peructp PARAMS3 noskeH conepxarh
Mapojbp MOBEpUTENsl Ha M3MeHeHue napamerpa, peructp PARAM4 — Bropoii maposib Ha
M3MEHEHHE TapaMeTpa.

14

N3menenne konctanTel C M0 HanmpsHKeHHIO s aHanoroBoro Bxozaa 1. Peructper PARAML u
PARAM2 nomkHBI comepkaTh HOBOE 3HaueHWe mapamerpa. Uwucno: cranmapt - |IEEE 754
(Single), mopsimox Gaiir: bl1-b0-b3-b2. Peructp PARAMS3 nmomkeH cojaepkaTh IMaposib
MOBEpUTENS Ha M3MEHEHue mapamerpa, peructp PARAM4 — BTopo#i maposis Ha U3MEHEHHE
rapamerpa.

15

N3menenne xodddunuenta K mo Ttoky st anaigoroBoro Bxoma 2. Peructper PARAMI1 u
PARAM2 nomkHBI conepkaTh HOBOE 3HaueHWe mapamerpa. Uwcno: cranmapt - |IEEE 754
(Single), mopsmox Gaiir: bl1-b0-b3-b2. Permctp PARAMS3 nmomkeH coaepkaTh Iaposib
MOBEpUTENS Ha W3MEHEHHue mapamerpa, peructp PARAM4 — BTopo#i maposis Ha U3MEHEHHE
napameTpa.

16

N3menenune xoHctantel C 1o TOKy Ui aHaimoroBoro Bxoma 2. Permctpei PARAM1 u
PARAM2 nomkHBI colepkaTh HOBOE 3HaueHWe mapamerpa. Ywcno: cranmapt - |IEEE 754
(Single), mopsimox Gaiir: bl1-b0-b3-b2. Permctp PARAMS3 nomkeH cojaepkaTh IMaposib
MOBEpUTENS Ha M3MEHEHHue mapamerpa, peructp PARAM4 — BTopoii maposis Ha U3MEHEHHE
napameTpa.

17

N3menenne xo3ddummenta K 1o HampsHKeHUIO JUIs aHAJIOTOBOro Bxojaa 2. Perumcrtpbl
PARAM1 u PARAMZ2 nommkHBI coaepkaTh HOBOE 3HAUYCHHE Mapamerpa. Yucio: craHmapT -
IEEE 754 (Single), mopsmok 6aiit: bl-b0-b3-b2. Permcrp PARAMS3 nosmkeH coaep:karhb
MapoJib TOBEPHUTENII Ha W3MEHEeHHue mapamerpa, peructp PARAM4 — Bropoi mapoyib Ha
W3MEHEHHE apaMeTpa.

18

N3menenne koHcTaHThl C MO HampsHKeHUIO AJIs aHajoroBoro Bxoja 2. Peructpst PARAMI u
PARAMZ nomxHBI cojiepaTh HOBOE 3HadeHHe napamerpa. Yucno: crangapt - |IEEE 754
(Single), mopsmox Gaiit: bl-b0-b3-b2. Permctp PARAMS3 nomken copaepkaTh Mapoiib
MOBEpUTENS HAa M3MEHEeHHe mapamerpa, peructp PARAM4 — BTopoii maposib Ha U3MEHEHUE
napameTpa.

19

W3menenne kodpdunuenta K nmo toxy ans anamorooro Bxoaa 3. Peructpet PARAMI u
PARAMZ nomxHBI colepaTh HOBOE 3HadeHHEe mapamerpa. Yucno: cranmapt - |IEEE 754
(Single), mopsimox Gaiit: bl1-b0-b3-b2. Peructp PARAMS3 nmomxkeH conaepkaTh Maposib
MOBEpUTENS HAa M3MEHEeHHe mapamerpa, peructp PARAM4 — BTopoii maposib Ha U3MEHEHUE
napameTpa.

20

W3menenne koHctanthl C mo Toky anst aHaioroBoro Bxojga 3. Permctpet PARAML u
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PARAMZ nomxHBI colepaTh HOBOE 3HadeHHE mapamerpa. Yucno: cranmapt - |IEEE 754
(Single), mopsimox Gaiit: bl1-b0-b3-b2. Peructp PARAMS3 nomkeH cojaepkaTh Maposib
IIOBEpUTENS Ha U3MeHeHue napamerpa, peructp PARAM4 — Bropoii nmaposib Ha U3MEHEHUE
napameTpa.

21 | Usmenenne koddpdunmenta K mo HanpsuKeHHIO JJIsl aHAJIOTOBOTO Bxoaa 3. Perumctpsl
PARAM1 u PARAM2 nomxkHBI coiepkaTh HOBOE 3HaYCHHE MapameTpa. Yucio: cranmapT -
IEEE 754 (Single), nopsinox Oaiit: bl-b0-b3-b2. Peructp PARAMS3 noskeH conepxarh
[apojp NOBEpUTENsl Ha M3MeHeHue napamerpa, peructp PARAM4 — Bropoii mapoib Ha
M3MEHEHHE apaMeTpa.

22 N3menenne koHcTanTel C 1O HaMpsHKEHUIO JUIs aHAIoroBoro Bxona 3. Peructpert PARAML u
PARAM2 nomkHBI coliep)kaTh HOBOE 3HadeHWe mapamerpa. Uucno: cranmapt - |IEEE 754
(Single), mopsimox Gaitr: bl1-b0-b3-b2. Peructp PARAMS3 nomkeH cojaepkaTh Maposib
MOBEpUTENS Ha U3MeHeHue napamerpa, peructp PARAM4 — Bropoii maposib Ha U3MEHEHHE
napameTpa.

23 | Usmenenne xosdpounmenta K mo toxy s anamoroBoro Bxoma 4. Permctper PARAMI u
PARAM2 nomkHBI coliep)kaTh HOBOE 3HadeHWe mapamerpa. Uucno: cranmapt - |IEEE 754
(Single), mopsimox Gaitr: bl1-b0-b3-b2. Peructp PARAMS3 nmomkeH cojaepkaTh MMaposib
MoBepUTENs Ha M3MeHeHue napamerpa, peructp PARAM4 — Bropoii maposib Ha U3MEHEHHE
rapamerpa.

24 | Usmenenne koHcTanThl C mo Toky s aHaioroBoro Bxoma 4. Peructper PARAML u
PARAM2 nomkHBI coJiep)kKaTh HOBOE 3HadeHWe mapamerpa. Yucno: cranmapt - |IEEE 754
(Single), mopsimox Gaitr: bl1-b0-b3-b2. Peructp PARAMS3 nmomkeH coaepkaTh Maposib
MOBEpUTENS Ha M3MEHEHue mapamerpa, peructp PARAM4 — BTopo# maposis Ha U3MEHEHHE
rapamerpa.

25 | UIsmenenne kodddumumenta K 1o HaOpsDKeHHWIO MJIs aHAJoroBoro Bxoaa 4. Peructphl
PARAM1 u PARAMZ2 nomkHBI coiepkaTh HOBOE 3HaUYCHHME MapameTpa. Uucio: craHmapT -
IEEE 754 (Single), mopsimok ©Oaiit: bl-b0-b3-b2. Permcrp PARAMS3 nosmken coaep:karhb
MapoJib TIOBEPHUTENII Ha W3MEHEeHue mapamerpa, peructp PARAM4 — Bropo# mapoyib Ha
M3MEHEHHE apameTpa.

26 N3menenne koHnctanTel C 1o HampspKeHUIO Ui aHajgoroBoro Bxojaa 4. Peructpet PARAMI u
PARAM2 nomkHBI conepkaTh HOBOE 3HaueHWe mapamerpa. Ywucno: cranmapt - |IEEE 754
(Single), mopsimox Gaiir: bl1-b0-b3-b2. Permctp PARAMS3 nmoimkeH cojaepkaTh IMaposib
MOBEpUTENS Ha M3MEHEHHue mapamerpa, peructp PARAM4 — BTopoii maposir Ha U3MEHEHHE
napamMeTpa.

27 | U3menenue koxdpounuenta K mo Toky s anamoroBoro Bxona 5. Peructpst PARAMI u
PARAM2 nomkHBI conep)kaTh HOBOE 3HaueHWe mapamerpa. Ywucno: cranmapt - |IEEE 754
(Single), mopsmox 6Gaiir: bl-b0-b3-b2. Peructp PARAMS3 nmomkeH cojaepkaTh IMapoJib
MOBEpUTENS Ha W3MEHEHHue mapamerpa, peructp PARAM4 — BTopoii maposis Ha U3MEHEHHE
napameTpa.

28 N3menenne koHctanTel C mo TOKy s aHajoroBoro Bxoaa 5. Peructpst PARAMI1 u
PARAMZ nomxHBI cojiepXaTh HOBOE 3HadeHHe napamerpa. Yucno: cranmapt - |IEEE 754
(Single), mopsmox Oaiit: bl-b0-b3-b2. Permctp PARAMS3 nomken cojaepkaTh Mapolib
MOBEpUTENS HAa M3MEHEeHHe mapamerpa, peructp PARAM4 — BTopoii maposib Ha U3MEHEHUE
napamerpa.

29 | U3menenne kxo3ddunmenta K mo HampsHKeHUIO JUISL QHAJIOTOBOTO BXojaa S. Peructpsl
PARAM1 u PARAMZ2 nomxHBl coiepkaThb HOBOE 3HaYeHHE MapameTpa. Yucno: craHaapr -
IEEE 754 (Single), mopsinok Oaiit: b1-b0-b3-b2. Perucrp PARAMS3 nosmken conepxarb
napoJsib MOBEepUTeNss Ha M3MeHeHue mnapamerpa, peructp PARAM4 — Bropoil maponb Ha
M3MEHEeHHe apameTpa.
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30 | U3menenue koncrantsl C 10 HaNpsDKEHHIO 1S aHasoroBoro Bxoaa 5. Peructper PARAMI u
PARAMZ2 nomxHBI colepaThb HOBOE 3HadeHHE mapamerpa. Yucno: cranmapt - |IEEE 754
(Single), mopsimox OGaiit: bl1l-b0-b3-b2. Peructp PARAMS3 nomkeH cojaepkaTh Maposib
IIOBEpUTENS Ha U3MeHeHue napamerpa, peructp PARAM4 — Bropoii nmaposib Ha U3MEHEHUE
rapamerpa.

31 | Usmenenne xoddpdunmenta K mo toxy misi anamoroBoro Bxoga 6. Permctper PARAMI u
PARAM2 nomkHBI coliep)kaTh HOBOE 3HadeHWe mapamerpa. Yucno: cranmapt - |IEEE 754
(Single), mopsimox Gaitr: bl1-b0-b3-b2. Peructp PARAMS3 nmomkeH cojaepkaTh Maposib
MOBEpUTENS Ha U3MeHeHue napamerpa, peructp PARAM4 — Bropoii maposib Ha U3MEHEHHE
napameTpa.

32 | U3menenne koHctanthl C 1o TOKy s aHaioroBoro Bxoma 6. Permctper PARAML u
PARAM2 nomkHBI coliep)kaTh HOBOE 3HadeHWe mapamerpa. Uucno: cranmapt - |IEEE 754
(Single), mopsimox Gaitt: bl1-b0-b3-b2. Peructp PARAMS3 nomkeH cojaepkaTh Maposib
MOBEpUTENS Ha U3MeHeHue napamerpa, peructp PARAM4 — Bropoii maposib Ha U3MEHEHHE
rapamerpa.

33 | U3menenne xodddummenta K mo HampsokeHWIO Ui aHAIOroBoro Bxojaa 6. Peructpsr
PARAM1 u PARAM2 nomxkHBI comepkaTh HOBOE 3HaYCHHE MapameTpa. Yucio: craHmapr -
IEEE 754 (Single), mopsinox Gaiit: bl-b0-b3-b2. Peructp PARAMS3 noskeH conepxarh
Mapojbp MOBEpUTENsl Ha M3MeHeHue mnapamerpa, peructp PARAM4 — Bropoil maposib Ha
W3MEHEHHE TapaMeTpa.

34 | U3menenne korctanTel C 10 HaNpsDKEHHIO 1151 aHasoroBoro Bxoaa 6. Peructper PARAMI u
PARAM2 nomkHBI coJiep)kaTh HOBOE 3HadeHWe mapamerpa. Uucno: cranmapt - IEEE 754
(Single), mopsimox Gaitr: bl1-b0-b3-b2. Peructp PARAMS3 nmomkeH coxaepkaTh Iaposib
MOBEpUTENS Ha M3MEHEHHue mapamerpa, peructp PARAM4 — BTopo#i maposis Ha U3MEHEHHE
napameTpa.

35 | Usmenenne xoaddunmuenta K mo toky mist anajgoroBoro Bxoma /. Peructpet PARAML u
PARAM2 nomkHBI conepkaTh HOBOE 3HaueHWe mapamerpa. Uwcno: cranmapt - |IEEE 754
(Single), mopsimox Gaitr: bl1-b0-b3-b2. Peructp PARAMS3 nmomkeH coaepkaTh Iaposib
MOBEpUTENS Ha W3MEHEeHHue mapamerpa, peructp PARAM4 — BTopo#i maposir Ha U3MEHEHHE
napamMeTpa.

36 N3menenue xoHctantel C 1o TOKy Uit aHajmoroBoro Bxoma /. Permctper PARAML u
PARAM2 nomkHBI conepkaTh HOBOE 3HaueHWe mapamerpa. Uwucno: cranmapt - |IEEE 754
(Single), mopsimox Gaiir: bl1-b0-b3-b2. Peructp PARAMS3 nmomkeH cojaepkaTh Iaposib
MOBEpUTENS Ha M3MEHEHHue mapamerpa, peructp PARAM4 — BTopo#i maposis Ha U3MEHEHHE
napamMeTpa.

37 | Usmenenne kodpdumuenta K 1mo HANpsDKEHHWIO IS aHAJOroBOro Bxoda /. Peructpsl
PARAM1 u PARAMZ2 nommkHBI coiepkaTh HOBOE 3HaUYCHHE mapameTpa. Uucrio: cranmapt -
IEEE 754 (Single), mopsmok 6aiit: bl-b0-b3-b2. Perucrp PARAMS3 nosmkeH coaep:karhb
MapoJib TIOBEPHUTENII Ha W3MEHEeHHe mapamerpa, peructp PARAM4 — Bropoi mapoyib Ha
W3MEHEHHE apameTpa.

38 N3menenne koHcTanTel C 1O HampsHKEHUIO IS aHAoroBoro Bxona /. Peructpert PARAML u
PARAMZ nomxHBI cojiepXaTh HOBOE 3HadeHHe napamerpa. Yucno: cranmapt - |IEEE 754
(Single), mopsmox Oaiit: bl-b0-b3-b2. Permctp PARAMS3 nomken cojaepkaTh Mapolib
MOBEpUTENS HAa M3MEHEeHHe mapamerpa, peructp PARAM4 — BTopoii maposib Ha U3MEHEHUE
napamerpa.

39 | Uzmenenne xosdpounuenta K mo Ttoky s anamoroBoro Bxoja 8. Permctpsr PARAMI u
PARAMZ nomxHBI colepaTh HOBOE 3HadeHHe mapamerpa. Yucno: cranmapt - |IEEE 754
(Single), mopsimox Gaiit: bl1-b0-b3-b2. Peructp PARAMS3 nmomxkeH conaepkaTh Maposib
MOBEpUTENS HAa M3MEHEeHHe mapamerpa, peructp PARAM4 — BTopoii maposib Ha U3MEHEHUE
napamerpa.
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40 | U3menenue koHctantel C mo ToKy s aHanmoroBoro Bxoaa 8. Peructper PARAML u
PARAMZ nomxHBI colepaThb HOBOE 3HadeHHE mapamerpa. Yucno: cranmapt - |IEEE 754
(Single), mopsimox Gaiit: bl1l-b0-b3-b2. Peructp PARAMS3 nomkeH cojaepkaTh Maposib
IIOBEpUTENS Ha U3MeHeHue napamerpa, peructp PARAM4 — Bropoii nmaposib Ha U3MEHEHUE
napameTpa.

41 | Usmenenue koddpduumenta K 1mo HampspKeHHIO ISl aHAIOTOBOro Bxoaa 8. Peructpsr
PARAM1 u PARAM2 nomxHBI coepkaTh HOBOE 3HaYeHHE MapameTpa. Yucno: cranmapr -
IEEE 754 (Single), mopsinok ©Oaiit: bl-b0-b3-b2. Perucrp PARAMS3 nosmken coaepxarb
[apojp NOBEpUTENsl Ha M3MeHeHue napamerpa, peructp PARAM4 — Bropoii mapoib Ha
M3MEHEHHE apameTpa.

42 N3menenne koHCTaHTHl C 10 HANPsHKEHUIO JIs aHAIOroBoro Bxoja 8. Peructpet PARAML u
PARAM2 nomkHBI coliep)kaTh HOBOE 3HadeHWe mapamerpa. Uucno: cranmapt - |IEEE 754
(Single), mopsimox Gaitt: bl1-b0-b3-b2. Peructp PARAMS3 nomkeH cojaepkaTh Maposib
MOBEpUTENS Ha U3MeHeHue napamerpa, peructp PARAM4 — Bropoii maposib Ha U3MEHEHHE
napameTpa.

43 | 3MeHeHue HWKHEro Mpeaena Ui 3ampeTa HalWBa JUIS aHAJOroBOTO Bxoja l. Permctps
PARAM1 u PARAM2 nomxkHBI comepkaTh HOBOE 3HaYCHHE MapameTpa. Yucio: craHmapr -
IEEE 754 (Single), mopsinoxk 6aiit: b1-b0-b3-b2.

44 H3MeHeHne BepxHEro mnpeaerna js 3ampera HaJluBa IS aHalloroBoro Bxojaa 1. Peructpsl
PARAM1 u PARAM2 nomxkHBI comepkaTh HOBOE 3HaYCHHE MapamMeTpa. Yucio: craHmapr -
IEEE 754 (Single), mopsox 6aiit: b1-b0-b3-b2.

45 M3MeHeHne HIDKHEro mpefena s 3ampeTa HajduBa Ui aHalloroBOro Bxojaa 2. Peructpel
PARAM1 u PARAMZ2 nomxkHBI conepkaTh HOBOE 3HaUCHHE TMapaMmeTpa. Yucio: craHmapT -
IEEE 754 (Single), mopsinoxk 6aiit: b1-b0-b3-b2.

46 M3MeHeHnne BepxHEro mnpeaena Ijs 3ampera HaJluBa IS aHAJIOroBOoro Bxojaa 2. Peructpsl
PARAM1 u PARAMZ2 nomxHBI conepkaTh HOBOE 3HaUC€HHUE TMapameTpa. Yucio: craHmapT -
IEEE 754 (Single), mopsaox 6aiit: b1-b0-b3-b2.

47 M3MeHeHne HIKHEro mpezena i 3ampeTa HajduBa Ui aHAJIOroBoro Bxona 3. Peructpsl

PARAM1 u PARAMZ2 nomxkHBI conepkaTh HOBOE 3HaUC€HHUE Mapamerpa. Yucio: craHmapT -
IEEE 754 (Single), mopsaox 6aiit: b1-b0-b3-b2.

48 | M3MeHeHWe BEpXHEro Mpenena Juis 3amnpeTa HajduBa JJIsS aHaJoroBOro Bxoja 3. Perumctpsr
PARAM1 u PARAMZ2 nommkHBI coaepkaTh HOBOE 3HaUYCHHME MapameTpa. Uucio: craHmapT -
IEEE 754 (Single), mopsox 6aiit: b1-b0-b3-b2.

49 HsMeneHre HIKHETO npeacia ajid 3amnpera HaJliBa IJId aHaJIOroBOI'0 BXOJa 4. PCFI/ICTpBI

PARAM1 u PARAMZ2 nommkHBI coiepkaTh HOBOE 3HaUCHHUE Mapamerpa. Yucio: craHmapT -
IEEE 754 (Single), mopsaox 6aiit: b1-b0-b3-b2.

50 | M3MeHeHue BepxXHEro mpejena i 3alpera HaluBa JUIs aHAJOroBOTO BXoaa 4. Peructpsr
PARAM1 u PARAMZ2 nommkHBI coiepkaTh HOBOE 3HAUYCHHE Mapamerpa. Yucio: cTaHmapT -
IEEE 754 (Single), mopsox 6aiit: b1-b0-b3-b2.

51 | 3MeHeHMe HWKHETO Mpenena s 3alpeTa HaluMBa JUIsS aHAJOroBOro Bxoaa 5. Peructpsr
PARAM1 u PARAMZ2 nomxHBl cosepkaTb HOBOE 3HaueHHE MapameTpa. Yucno: cranaapr -
IEEE 754 (Single), mopsinoxk 6aiit: b1-b0-b3-b2.

52 HN3menenue BCPXHETO IMpCAciia Ui 3allp€Ta HaJIMBa I AHAJIOTOBOI'O BXOJa 5. PCFI/ICTpH

PARAM1 u PARAMZ2 nomxHBl cosepkaTb HOBOE 3HaueHHE MapameTpa. Yucno: cranaapr -
IEEE 754 (Single), mopsinoxk 6aiit: b1-b0-b3-b2.

53 | 3MeHeHune HIDKHEro mpezena JJs 3alpeTa HajluBa JUis aHajloroBoro Bxojaa 6. Perucrtpbl
PARAM1 u PARAMZ2 nomxHBl coiepkaThb HOBOE 3HaYeHHE MapameTpa. Yucno: cranaapr -
IEEE 754 (Single), mopsaox 6aiit: b1-b0-b3-b2.

54 H3menenue BCPXHETO MpcAciia Ui 3alpeTa HaJIMBa Ui aHAJIOTOBOI'O BXOJa 6. PCFI/ICTpBI

PARAM1 u PARAMZ2 nomxHBl cosiepkaTb HOBOE 3HaYeHHE MapameTpa. Yucno: cranaapr -
IEEE 754 (Single), mopsiaox 6aiit: b1-b0-b3-b2.
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955 | I3MeHeHue HIKHEro Ipejaena Juis 3alpeTa HalauBa JUlsl aHAJIOroBOro Bxojaa 7. Perucrtpsl
PARAM1 u PARAM2 nomxHbl coiepkaThb HOBOE 3HaYeHHE MapameTpa. Yucno: craHaapr -
IEEE 754 (Single), mopsaox 6aiit: b1-b0-b3-b2.

56 | MI3MeHeHMe BepxHEro mpenesa AJs 3alpeTa HajluBa JUIs aHAlIoOroBoro Bxona 7. Peructpsl
PARAM1 u PARAM2 nomxHBI coiepkaTh HOBOE 3HaYCHHE MapameTpa. Yucio: craHmapr -
IEEE 754 (Single), nopsinoxk Oaiit: b1-b0-b3-b2.

57 | I3MeHeHHne HWXHEro Tpenaena JJjis 3alpeTa HalluBa Ul aHAJIOroBoro Bxojaa 8. Perucrtpsr

PARAM1 u PARAM2 nomxHBI coiepkaTh HOBOE 3HaYeHHE MapamMeTpa. Yucio: craHmapr -
IEEE 754 (Single), nopsinox 6aiit: b1-b0-b3-b2.

58 | M3MeHeHMe BepxHEro mpenena A 3alpeTa HajluBa JUIs aHAJIOrOBOTO BXoJa 8. Permcrpsl
PARAM1 u PARAM2 nomxkHBI coepkaTh HOBOE 3HAYCHHE MapameTpa. Yucno: craHmapr -
IEEE 754 (Single), nopsinoxk 6aiit: b1-b0-b3-b2.

Tabmuma 3.1.3 — Kogsl ommbok. Pacimudposka 3aauenuii peructpa COM_STAT

Kon Pacumdposka
0 Bynet ucrosiHeHa
1 Ilepenana HemomycTuMas 103a
2 J103a IpuCyTCTBYET
3 Jlo3a oTCyTCTBYET
4 WUner nanns
5 W et ocTaHOBKA 1O OTITYCKY
6 Hanus He ocymiecTBisercs
7 Jlo3a oTmyrmieHa
8 Her rotoBHOCTH CTOsIKA
9 Her 3a3emnenus
10 CurHan ¢ gatyvka nepenauBa (MM BBICOKOTO JTaBJICHHUS )
11 3anpemaromuii curaai 1
12 CurHan c Tpamna
13 Haxara knomnka «Ctomn»
14 Pexxum pydHoro mycka
15 3aHAT YTEHHEM MaccoMepa
16 KonTtposep 3a610kupoBan
17 KonTtposep pazdbiokupoBan
18 Bce monosHUTENBHBIC KIaTIaHA 3aKPBITHI
19 OJiMH 13 KJIanaHOB OTKPBIT
20 Pexxum otmycka
21 Pexxum nmpuema
22 [IpucyTcTBYIOT TaHHBIC TpHEMa
23 [Taposb moBepuTens He BepeH
24 2-0ii mapoJib (MHOTJA MPOCTO MapOJjib) HE BEPEH
25 ITapameTtp He BepeH
26 TecToBbIl pexum
27 Her cBsi3u ¢ Maccomepom
28 BrinosHeHne HEBO3ZMOXKHO
29 HewnsBecTHast KOMaHa WM TapaMeTp
30 W3meHunucey qaHHble OTIyCKa
31 3ara3oBaHHOCTh
32 IToxap
33 Bricokoe naBnenue
34 Bubpanus
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35 Sanperarommii curaain 2
36 3ampeT 1o aHaJIorOBBIM BXOJaM
99 HeBepHblii KOJ1 KOMaHIbI

[Ipu ucnonb3oBanuu pynkuuit ¢ kogom 03 u 04 MakcuMyM pa3pelieHO CUUTHIBaTh 23 perucrpa
M3-32 HeJIOCTaTOYHOTO pazMepa Oydepa npuema 1 nepeadd B maMsITé KOHTPOJUIEPA.

N3 tabmunet 3.1.1 BugHO, 9TO perucTphl ¢ agpecamu 17-36, 42-60 MOCTYIHBI TOJBKO JJISl YTCHUS
Modbus ¢yukuusamu ¢ kogamu 03 u 04; peructpsl ¢ aapecamu 0-16, 37-41, nocTynHBI KaK IS YTCHHS
bynkmsamu ¢ kogamu 03 u 04 tak u s 3amucu GyHkuusmu ¢ kogom 06 — Write single register u 16 —
Write multiple registers.

Ecnu BBI HapymuTe npaBuiia, ONMCaHHBIE B IPEABLIYIEM a03alie, TO KOHTPOJIEp BEPHET OMIMOKY
c komom 02 — lllegal Data Address. Taxxe eciiu Bbl OyJeTe UCIOIB30BaTh KaKue-IM00 Apyrue QyHKIUH
npotokora Modbus, koutposutep Bepuer ommbky 01 — lllegal function. B mHexoTophix ciydasx
KOHTPOJIJIEp MOKET BepHYTh omuoOKy ¢ kogom 03 — Illegal data value.

Ecmu TIO BepxHero ypoBHS XOYE€T OTIPABUTHh KOHTPOJUIEPY KaKyk-IHOO KOMaHIYy, TO OHO
nomkHo 3anucats B peructp COM_REG kox HeoOxomumon koMaHabl (cM. Tabmuiy 3.1.2) ncmonb3ys
¢byaknuo 06 wim 16 (mpu HEOOXOIUMOCTH YCTAaHOBKH JIOT. MapaMeTpoB komaHzbl). [locne oTmpaBku
KOHTpoJutepy kKoMauabl [IO BepxHEro ypoBHS MOKET CYHMTaTh OTBET KOHTPOJUIEpa W3 pErucTpa
COM_STAT (cwm. tabmauiy 3.1.3).

Tenepb MOSICHUM, YTO TAaKOE€ UMITYJIBCHI M ITIOYEMY B KOHTPOJIIEPE BEICTCS CUET B MMITYJIbCcax. Y
Hac B Poccun Hanbosiee pacpoCTpaHEeHbI CUCTUYNKHU JINTPOBBIC, NECATHIIUTPOBBIC U 200-MUITHIUTPOBEIE.
Bosbemem, k npumepy 200-MUIHIUTPOBBIN CYETYMK, OH pabOTaeT CIEAYIOIUM 00pa3oM: KOTaa 4epes
3TOT CYETYHMK MPOXOauT 103a B 200 MII, OH T€HEPUPYET OJMH MPSMOYTOJIbHBIA UMITYIIBC, CIEOBATEIEHO
€CITM Yepe3 CUETYUK MPOTEeUeT J03a B 1 J, TO OyAeT CreHepupoBaHO 5 NPSIMOYTOJIbHBIX HMITYJIbCOB.
CrnenoBatenbHO KOAPPHUIIMEHT TaKOro cueTdyrka (Bec umiyibca) — 0.2 n/ummynsc. B mporecce oTimycka
MPOJYKTa KOHTPOJUIEP BEIET CUET ATUX MMITYJIbCOB, e 3a1aHa 103a B 2000 Ji, TO KOHTpOJUIEp JA0JDKCH
orcuutath 10000 ummyascoB (2000 [1]/0.2[n/uml]) 1 B KOHIIE HaTUBa 00ECIIEYNUTh 3aKPHITHE KIIATTAHOB U
BBIKJIFOUEHHE Hacoca. PeallbHO, MOCiIe KATMOPOBKHM CUETUYMKA MOKET OKa3aThCsl, YTO €ro KOA(PPHUIMEHT
He 0.2 i/umnyinbe, a ckaxkeM 0.2087 n/UMIyNbC, U MBI C 3TUM YUCIIOM JIOJDKHBI pabOTaTh.

@naru cocTOSIHUS KOHTpOJUIEpa JAIOT BO3MOXHOCTbH ONpPENENUTh (a3y, B KOTOPOW HAXOAUTCS

oTIycK mpoaykra. PacimmdpoBka 6uToB npeacrasieHa B Tadnuue 3.1.4.

Tabnuua 3.1.4 — dnaru kouTposuiepa — peructp FLAG

Ne Ecsin 6uT ycraHoBI1eH, TO:
onrTa
0 KoHeunslii Mablil pacxon
1 HauanbHblil Masblil pacxon
2 Jonus
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Ne Ecsin 6uT ycraHoBI1eH, TO:
onrta

3 Wner ocraHoBKa no oTHycKy 103kl (3aaepkka 3akpbiTuss KOO unum naysa nepes OTKpbITHEM
BO3JI. KJall. WX KJIall. OTKPBIT)

4 Hcnonb3oBath MmIOTHOCTh. Eciau K KOHTposuiepy NOJAKIIOYEH MaccoMep M JI0 Hadaia
koMmanabl «Ilyck» He yaamoch OYMCTUTH B MacCOMEPE CyMMApHBIM MAacCOBBI CUETYHK, TO
JUI pacueTa Macchl OTIYIEHHOM WU NPUHATON OyAET UCI0JIb30BaHa MJIOTHOCTh

5 OxugaHue OYUCTKH CYMMapHOTO MacCOBOTO CYETYHMKA B MaccoMepe

6 Jlo3a oTnynieHa, HaJauB 3aBEPILIEH NOJHOCTHIO

7 Jlo3a npucyrcTByeT (MOKET ObITh KaK OTIYIIIEHHOM, TAK U HEOTIYILIEHHOH)

8 Pexxum pyunoro mycka. HanuB (oTHyck WM mpueM) HAYMHAETCS 0 HAXKAaTUIO KHOIKU
«Tyck» Ha yCTaHOBKE HaJIMBa

9 Pexxum aBTOmMaTmueckoi koppekuuu. IIpu oumcTke A03BI B KOHIE OTIYCKAa MPOIYKTa
aBTOMAaTUYECKU KOPPEKTHPYETCS NapaMeTp MpeXICBPEMEHHON OCTaHOBKM HalluBa JUIS
KOMITEHCAIlMN HEJI0JMBOB/TIEPEIMBOB, BbI3BAaHHBIX MHEPIIMEN KilaniaHa

10 He ucnonszyercs.

11 [Toyuensr mocTOBEpHBIC NaHHBIE Temmepatypsl ¢ maccomepa (ILmoT-3M, Promass 83F u
T.I1.) IPU MOCJIEHEM IMKJINYECKOM 3arpoce

12 [Toydensr mocToBepHBIC JaHHBIC IIOTHOCTH ¢ Maccomepa (ITnor-3M, Promass 83F u T.11.)
MIPH MOCJIETHEM IIUKIMYECKOM 3aIpoce

13 [TonmydeHo nOCTOBEpHOE 3HAUEHHUE MAcCOBOTO CYETUYHMKA C MaccoMmepa MpU MOCIeIHEM
LUKINYECKOM 3arpoce

14 Hanwume cBs3m ¢ maccomepom (ITnor-3M, Promass 83F w T.m.) npum mocieaHeMm
LUKIMYECKOM 3aIIPOCe, XOTsI HEKOTOPbIE MOJIyYEHHbIE JAHHBIE MOTYT ObITh HE JJOCTOBEPHBI

15 KonTtpomep 3a60kupoBan

Peructp mnpuumHbl mOcienHENH OCTAaHOBKM IO3BOJISIET ONPEAENUTh MNPUUYHMHY, IO KOTOPOM

MPOM30IIIa OCTaHOBKA HanuBa. [y pacmudpoBky cMoTpuTe Tadmauity 3.1.5.

Tab6muma 3.1.5 — [Ipuunna nocieaHel octaHoBKU HanuBa — peructp LAST

3HayeHue Onucanue NpUYMHBI OCTAHOBKHU HAJIMBA

1 Jlo3a oTmymieHa

2 Haxara knomnka «Ctomn»

3 3anpemaomuid curHan 1 (a8 mporpaMMbl  YIPaBJICHHS HIDKHUM HAJIMBOM — CHUTHAI
HU3KOTO JIaBJICHHUSI)

4 Cpabotan gatyuk mepenuBa (IUIsl MPOTrpaMMbl YIPABJICHUS HW)KHUM HAJIMBOM — CHUTHAI
BBICOKOTO JTaBJICHHSI)

5 [Tonyyena komanna «Cton» ¢ 1K

6 Her npoaykra (MCTEKIIO BpeMst 03KHTaHUS)

7 Het roToBHOCTH (CTOSIK TIOJTHSAT)

8 Her 3a3zemnenus

9 3arazoBaHHOCTb

10 [Toxap

11 JlaBrenue

12 Bubpanus

13 3anpet?2

14 HwxHuil ypoBeHb 10 aHaJI0roBoMy Bxoay 1

15 BepxHuii ypoBeHb IO aHAIOTOBOMY BX01y |

16 HwxHuilt ypoBeHb 10 aHAJIOTOBOMY BXOJY 2
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17 BepxHuii ypoBeHb 110 aHAJIOTOBOMY BXOy 2
18 HuxHuii ypoBeHb N0 aHAJIOTOBOMY BXOAY 3
19 BepxHuii ypoBeHb 110 aHAJIOTOBOMY BX0O1y 3
20 Huxuuii ypoBeHb N0 aHajIoroBomy Bxonay 4
21 BepxHuii ypoBeHb 110 aHAIOTOBOMY BXo1y 4
22 HuxHuil ypoBeHb IO aHAJIOTOBOMY BXOAY 5
23 BepxHuii ypoBeHb 10 aHAJIOTOBOMY BXOY 5
24 HuxHuil ypoBeHb IO aHAJIOTOBOMY BXOY 6
25 BepxHuii ypoBeHb 10 aHAJIOTOBOMY BXOJLy 6
26 HuxHuil ypoBeHb IO aHAJIOTOBOMY BXOY 7
27 BepxHuii ypoBeHb 10 aHAJIOr0OBOMY BXoay 7
28 HuxHuil ypoBeHb 10 aHAJIOTOBOMY BXOAY 8
29 BepxHuii ypoBeHb 10 aHAJIOTOBOMY BXOY 8

B Tabnmuue 3.1.6 cmoTpure pacuimdpoBKY BXOTHBIX CUTHAJOB, a B 3.1.7 - BBIXOJHBIX CHUTHAJIOB
KOHTpOJUIEpa.

Tabnuna 3.1.6 — Onucanue BXOJAHBIX CUTHAJIOB KOHTpoJuiepa — peructp INP

Ne Ecau ycranosJien, To:
oura

CurHai co cueTYMKa JUTPOB

CpaboTai curHai 3a3eMJICHUS

Haxxara xnonka «Crapt»

WIN|FLO

3anpenramomuid curaan 1 (B KOHTpoJuIepe yIpaBICHHs] HIKHAM HAJIMBOM — CUTHAJI HU3KOTO
TABJICHUS )

o

Curgaj TOTOBHOCTH CTOSIKa

5 Cpabotan maruuk mepenuBa (B KOHTPOJUIEPE YIpPaBICHUS HIDKHUM HAJUBOM — CHUTHAI
BBICOKOTO JIABJICHUS)

6 HaxaTta xHonka «Ctomm»

7 Curnan ¢ tpana/["apa)xHOro 1noyjoxeHus

Tab6muma 3.1.7 — Onucanue BIXOJHBIX CUTHAJIOB KOHTpoJuiepa — peructpbl OUTP u OUTP2

Ne Ecau ycranosieH, To:
oura

OUTP

OTKpLIT KJIallaH MaJIoro pacxola

OTKpLIT Kjamad O0JIBIIOTO pacxoaa

OTKpLIT BOSI[YI_HHHﬁ KJ1aliaH

Bxirouen nHacoc

3a)KKeH KpacHbIN CBET cBeTodopa

OtxkpsiT KSO

OTKpBIT JOTIOJHUTENBHBIN KianaH 1 (BbIOOp HampaBieHus 1)

N[OOI WINIFL O

Curnan Ha riaty unaukanun KYI1-40

OUTP2

OTKpBIT JOTMOJHUTENBHBIN Ki1anaH 2 (BbIOOP HampaBleHus 2)

OTKpBIT JONIOJHUTEIbHBIHN KianaH 3 (BeIOOp HampaBieHus 3)

OTKpBIT JOTMOJHUTENBHBIN Ki1anaH 4 (BbIOOp HampaBieHus 4)

WIN O

OTKpBIT JONIOJHUTEIbHBIHN KianaH 5 (BeIOOp HalpaBiIeHus S)
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Tabnuma 3.1.8 — Onucanue perucrpa PARAM2 nipu uTeHuu perucrpa Maccomepa o 3ampocy ¢
BEPXHETO YPOBHS.

Muagmmii Gaiit peructpa PARAM?2

100 Osxuianue Hadajga 0OMEeHa ¢ MaCCOMEPOM.

101 Wner oOMeH ¢ MaccoMepoM.

102 Pabota ¢ MmaccomepoM ycrenrsa.

103 OmmbKa CBsI3U C MAaCCOMEPOM.

104 Ommbka ot maccomepa, Modbus Exception Code B crapriem 6aiite PARAM?2.

Tabmuua 3.1.9 — Onucanne BXOAHBIX CUTHAJIOB KOHTpoJutepa — peructp INP2

Ecan YCTAHOBJICH, TO:

=
- 1S
o

3ara3oBaHHOCTH

IToxap

Bricokoe naBieHne

Bubpanus

3anpenamnmn Curaain 2

Curuan 1

Curuan 2

N[OOI AIWIN PO

Curnan 3
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MNPUJIOKEHHUE Ne5

Hepe'{eﬂb BO3MOKHBIX HeHCHpaBHOCTeﬁ B IIpolecce YKCIIyaTaluuu,

HX IPUYUHBI 1 YKA3aHHUA 110 YCTPAHCHUIO

Onucanue
MOCJeJCTBUM OTKA30B

U NOBPeEKIACHU I

Bo3mo:xHbIE NMPUYHMHBI

Yka3auus no
YCTAHOBJIEHH IO
MOCJEACTBHN OTKA30B

U NOBPeEKACHU I

Yka3zanud nmo
YCTPAHEHUI0
MOCJIEACTBHH O0TKA30B

U NOBPeEXKIACHUI

TlonHOCTBIO
OTCYTCTBYET CBETOBAs

HMHAUKaIusa

Ha usnenue ue
HOCTyrIaCT HaprDKeHI/IC

IIMTaHUuA

[IpoBeputh Hanuuue
IIUTAIOIETO
HaIPsKEHUS Ha BXOJIE

Ka0eJIs MUTaHusA

YcerpaHuTh NPUYMHY

OTCYTCTBUA ITUTAIOLICTO

[ToBpexaeH xabenb

IIUTaHUA U31CJIUA

[IpoBeputs

[IEJIOCTHOCTE Ka0es

HAIPSAXKCHUA

N3 nenue HencnpaBHO

ITepenate uznenue Ha

PEMOHT

He cpabartrsiBaer
pEeNEerHbIA BBIXO, TPU
paboueli cCBETOBOMU

WHIHUKaIluHu

N3 nenue HencnpaBHO

Ilepenatp uznenue Ha
PEMOHT

He cpabarbiBaet Hi
penerHbIi BBIXO, HU

CBCTOBAs1 MHAUKAIIUA

I/IS,HCJ'II/IC HEHUCITPABHO

[Tepenarp u3nenue Ha
PEMOHT

* PeMOHT uzfenus (B TOM 4KcCIie TapaHTUIMHBIHN ) IPOU3BOUTCS IPEIIPUITUEM-U3TOTOBUTEIIEM.
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