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NMPUNOXEHMUE B. NMapameTpbl npubopa, goctynHbie no npotokony Modbus



Mpeaynpexparowme coodLeHNsA
B OaHHOM PYKOBOACTBE NPUMEHAKOTCA cnenyroLwine npeaynpexneHua:

ﬁ OMACHOCTb
KntoueBoe cnoso OMNACHOCTb coobLuaeT 0 HenocpeACTBEHHOW yrpo3e onacHOM CUTyaLuu,

KOTOpasi IPUBEAET K CMEPTU UM CEPLE3HOI TPaBMe, ECIM €€ He NPeaoTBpaThTb.

BHMMAHUE
4 : \ | Kntouesoe cnoso BHYUMAHWE coobLiaeTt 0 noTeHuuManbHO onacHoM cuTyaumum, Kotopasi MOXeT
NPMBECTM K HEOONbLUMM TpaBmMam.

CD NPEAYNPEXOEHUE

KntoueBoe cnoso MNMPEOYMNPEXOEHWE cooblwaeT o noTeHuManbHO onacHoOM cuTyauum, Kotopast
MOXET NPUBECTU K NOBPEXAEHMIO MMYLLECTBA.

NMPUMEYAHUE
Iil Kniouesoe cnoso NPUMEYAHUE obpallaet BHMMaHue Ha nonesHble COBETHI Y peKOMeHZauuu,

a Tarke nHdopmaumio Anga acdeKkTMBHoOM 1 6ezaBapuiiHon paboTbl 06opynoBaHKS.

OrpaHquHMe OTBeTCTBEHHOCTU

Hu npu kakmnx obctositenbctBax OO0 «[MponssoactBeHHoe O6beanHeHne OBEH» n ero koHTpareHTbl He
OyOyT HECTU IOpUANYECKYH0 OTBETCTBEHHOCTL M HE OyayT nNpu3HaBaTb 3a cO0OOoM kakue-nnbo obsizaTenbcTea
B CBA3M C nobbiM ywepbom, BO3HUKIWIMM B pesynbraTe YCTaHOBKWM WK UCNonb3oBaHMs npubopa
C HapyLleHMeM OeNCTBYOLEN HOPMAaTUBHO-TEXHUYECKOW JOKYMEHTaLNN.




Ucnonb3yemble abbpeBnaTypbl
AL — aHanoroeo-LMdpoBoi NpeobpasoBaTerb.
BY — BbIxo4HOE YCTPONCTBO.
JY — nornyeckoe ycTponcTBo.
LA — undpoaHanoroBbii NpeobpasoBaTerb.

LN — umdposon nugukaTop.



BBeageHue

HacTtoswee PykoBoAcTBO NO 3KcnnyaTauuMn npegHasHavyeHo pAns  O3HaKoMIeHusi 0BCnyxuBaloLero
nepcoHana c YCTPOWCTBOM, TMPUHUUMNOM [OENCTBUSA, KOHCTPYKUMEN, TEXHWYECKOW 3IKcrryaTaumen u
obcnyxumBaHnem npubopa anekTpousMepuUTENbHOrO LdpoBoro (mynstumetpa) KMC-®1, B ganbHerwem no
TEKCTY MMeHyemoro «npubop» nnu «KMC-d1».

MogknioyeHne, perynupoBka W TexobcnyxvBaHWe npubopa  [OMKHbI  MPOU3BOAMTBLCS  TOJSBKO
KBanMUUMPOBaHHbLIMMK CrieLuuanucTaMm nocre NpodTEHNs HACTOALLLErO PYKOBOACTBA MO 3KCnyaTaumm.

Mpubop wusrotaeBnMBaeTcsd B pasnMyHbIX MOAMMUKaAUUSX, 3awnMgpoBaHHbIX B KOAE MOMHOro YCIOBHOIO
0603Ha4eHus:

KMC-®1.LL2.XXX

| Tun Kopnyca

Tunbi BY 1...3:

P — pene anekTpomarHuTHble;

K — onTonapbl TpaH31CTOpHbIE N—p—n-TUNa;

C - onTonapbl CUMUCTOPHbIE;

T - BbIXOZ ANS YNPaBNEHMS BHELIHUM
TBEPAOTENbHLIM Pene;

Y — LIAI «napameTp — HanpsikeHue 0...10 By;

W - LAM «napameTp-Tok 4...20 MA».




1 HasHauveHue n cyHkumnm

1 HasHauyeHue u ¢pyHKUMMN

Mpnbop npeaHasHayveH Ana uamMepeHns NapameTpoB ANEKTPUYECKUX BENMUYMH B OAHOGA3HbIX 3NEKTPUYECKUX
CeTsAX NepeMeHHoro Toka Yyactoton 50 'y, ¢ oTobpaxkeHnem pesynbsTata n3smMepeHus B L poBon oopme.

Mpnbop cooteetctByeT NOCT 22261-94 «Cpencrsa M3MeEpPEHUI 3MNEKTPUHECKMX U MarHUTHbIX BEMUYUH.
OO0LwWwwme TeXHNYECKME YCIOBUSAY.

MpunBop NO3BONSET BLIMONHATL criegytoLlime yHKLMK:

* BbIUMCMEHMWE NOMHOMW, aKTUBHOW U peakTUBHOMW MOLLHOCTU 1 SHEpPrum, a Takke koadduumneHTa
MOLLIHOCTU @;

* OTODOpaXkeHne pe3ynLTaToB N3MEPEHWI N BblYMCEHU Ha LI;

* KOHUryprpoBaHmMe Npnbopa u HacTporKa NapaMeTpoB C MOMOLLbIO BCTPOEHHOM KnaBmaTypsbl
ynpasnenuns unm no cetn RS-485;

* nepefaya U3MepEHHbIX 1 BbIMUCTIEHHbIX 3HAa4YeHMIN No ceTn RS-485 ¢ ncnonb3oBaHneM NpOTOKOMNOB
OBEH, Modbus RTU 1 Modbus ASCII;

* B3aUMOAENCTBME C BHELLHNM 000pYAOBaAHMEM Yepe3 KOHTaKTbl BCTPOEHHbIX BY;

* npeobpa3oBaHNe N3MEPEHHBIX U BbIYUCIIEHHbIX 3HAYEHUI B YHU(PMLMPOBaHHbIE aHanoroBble
BbIXOAHbIE CUrHarnbl TOKa N HanpsxeHus (gns BY tuna U, Y).



2 TexHn4yeckne XapaKkTepucTukn n ycrnosua akcnnyaraumm

2 TexHu4yeckue XApPaKTepuCcTukn n ycrioBus 3Kcnnyataumm

2.1 TexHM4YeCKMe XapaKTepUCTUKMU

Tabnuua 2.1 — XapakTtepucTuku npubopa

HanmeHoBaHue 3HayeHue
[nana3oH NnepeMeHHOro HanpsKeHUs! NUTaHNS:
HanpsbkeHne ~90...264 (HOMUHanNbHoEe
~230) B
YyacToTta 47...63 (HomuHanbHbIe 50 1
60) Ny
MoTpebnsiemas MOLHOCTL, He Gonee 10 BA
Bpewms nsmepeHus napameTpos, He bonee 1c
KonunyecTtBo kaHanos namepeHus 2
ConpoTuBneHne KaHana namMepeHus HanpsHKeHUs, He MeHee 500 kOm
ConpoTuBneHue kaHana nsmepeHus Toka, He 6onee 0,02 Om
UHTepdeiic cBA3n ¢ macTepom cetu RS-485
MakcumanbsHoe KonmMyecTBo NpnbopoB, O4HOBPEMEHHO MOAKMYaEMbIX K 32
cetn RS-485, He 6ornee
MakcumanbHas ckopocTb obmeHa no RS-485 115200 6ut/c
[MpoTokosnbl CBA3W, UCNONb3yeMble AN nepegayn nHpopmaumm Modbus-RTU, Modbus-ASCII,
OWEN
Bpems yctaHoBneHusi paboyero pexuma npubopa, He 6onee 5 MuUH
MabapuTHble pa3mepbl npubopa 96 x 48 x 100 Mmm
Macca npnbopa, He Gonee 0,25 kr
CrteneHb 3awwmTbl KOpnyca IP54 co cTtopoHbl nepeaHen
naHenw,
IPOO co cTOpOHbI KNEMMHOM
Kornogkm
CpenHui cpok cnyobl 10 net
CpenHsasa HapaboTka Ha OTKas 100000 v
CpenHee BpeMsi BOCCTaHOBIEHMA paboTocnocobHoro coctosiHus (6e3 14
y4yeTa BpEMEHU PEMOHTA 3MIEKTPOHHbBIX CXEM)

OneKkTpuyeckoe COMpPOTUBIEHME M3ONALUN TOKOBEAYLUMX Lienen OTHOCUTENBLHO Koprnyca npubopa u mexay
cobomn:

* 20 MOM — B HOpManbHbIX KNMMaTUYECKNX YCIOBUSAX;
* 5 MOM — npu TemnepaTtype, COOTBETCTBYIOLLEN BEPXHEMY 3HAYEHWNIO pabOUvMX YCIOBUN.

Mpnbop umeet cnegyoLLme rpynnbl ranibBaHUYECKN M30NMPOBAHHbIX LiENen:
* Llenu nuTaHua npnbopa;
* uenu nHtepcpenca RS-485;
* Lenu n3amMepuTernbHbIX BXOO0B;

e uenu BY.
Tabnuua 2.2 — XapakTepuCcTUKN U3MEPSAEMbIX U BbIYUCTIIEMbIX NapamMeTpoB
[laTymk nnm BXogHOW curHan Ovnana3oH namepeHum Mpepen
Mpsamoe MopknioveHune c OCHOBHOM
noaknoyeHne | ucnonb3oBaHuem | PNBEAEHHOM
TpaHcdopmaro- norpel:;Hocm,
poB °
lNepemeHHoe HanpsxeHue, B ot 40 go 400 ot 40x o 4 x 106 +0,5
MepemeHHbIN TOK, A or 0,02 005 ot 2x10-2pgo 5 % +0,5
103
AKTUBHasi MOLHOCTb, BT ot 20 go 2000 ot 20 go 2 x 107 1,0




2 TexHn4yeckme XapaKkTepucTnkn n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.2

JaTyuk unu BXogHoOM curHan Anana3oH namepeHumn Mpepen
Mpsimoe MoakntoyeHue ¢ OCHOBHOM
noaKmnyeHue ucnonb3oBaHuem | TPVBEACHHON
TpaHcdopmaro- norpel::;l-locm,
poB °
PeakTtnBHas MOLLHOCTb, Bap ot 20 no 2000 ot 20 po 2 x 107 +1,0
lNonHast MoLWHOCTL, A ot 20 go 2000 ot 20 go 2 x 107 +1,0
YacroTa, 'y o1 45,00 po 65,00 | ot 45,00 go 65,00 +0,5
Koadpcpmumnent 0,03 kBT (kBap, kBA) ot 0 go 1,000 ot 0 go 1,000 +2,0
MOLHOCTK (COS ) < 0,03 kBT (kBap, kBA) 5,0
AkTnBHasi aHeprus, kBT - y otr0po4 x 106 ot 0po4 x 1012 +0,5
PeakTnBHas aHeprus, kBap - 4 otr0po4 x 106 ot 0po4 x 1012 +0,5
MonHaga aHeprus, kBA - 4 otr0po4 x 106 - +0,5

Tabnuua 2.3 — NapameTpbl BCTPOEHHbIX BY

O6o3Haue- Twun BbIXOAHOTO TexHn4Yeckne napameTpbl
Hue BY aneMeHTa
BY anckpeTtHoro Tuna
P OneKkTpomarHmMTHoe pene:
KOMMYTaLUWUsA Harpy3ku MakcumanbsHoe HanpskeHue Harpysku , He meHee ~250 B 50 'y
nepeMeHHOro Toka ncos @ > 0,4, He bonee 5 A
KOMMYTaLma Harpysku MakcumansHoe HanpsikeHne Harpysku, He meHee =30 B, He
NMOCTOAHHOIO TOKa bonee 5 A
K OnTonapa TpaH3uctopHast | MakcumanbHbIN TOK Harpysku, He meHee 400 MA. MakcruManbHoe
n-p-n-Tuna HanpsbkeHue, He meHee =60 B
T Bbixog ons ynpasneHus BbIxogHOe HanpsikeHne xonoctoro xoaa (6 + 0,5) B noctosiHHOro
BHELUHUM TBEPAOTENbHLIM | TOKa
pene BbixogHoe HanpsikeHune Ha Harpy3ke 250 Om, He meHee
(3,3...4,9) B noctosiHHOro Toka. Tok KopoTKoro 3amblkaHus (50...
72) MA
C OnTtonapa cumucTopHasi:
B PeXMME yrnpaBneHusi Tok, npu 4NUTENBLHOCTU UMMYrbca He Bornee 2 MC 1 YacToTe
BHELUHNM CUMNCTOPOM (50 £ 1) 'y, He meHee 400 MA, fencTByIOLLIEE HaMpPsKeHNe, He
meHee 250 B, 50 'y,
B peXxnme KommyTaumm Tok Harpy3ku, He MeHee 40 MA, oenCTBYyOLLEee HanpsXKeHne, He
Harpysku meHee 250 B, 50 'y,
BY aHanoroBoro Tuna
nu LIAM «napameTp — TOK» BbIxoaHOM curHan nocTosiHHOro Toka 4...20 MA.
ConpotusnieHue Harpysku 0...1300 Om.
HomunHaneHoe conpoTusneHune Harpysku 700 Om.
HanpsixeHue nutanusa LLAM 10...36 B
HomunHanbHoe HanpskeHne nutanua LIAM (24,0 £ 3,0) B
y LIAIM «napametp — BbixogHou curHan noctostHHoro HanpsikeHns ot 0 go 10 B
HanpshkeHne» ConpoTuBrneHne Harpy3ku, He meHee 5 KOMm
HanpsxeHue nutanua LA 15...36 B
HomunHanbHoe HanpskeHne nutaHua LAI (24,0 £ 3,0) B




2 TexHn4yeckne XapaKkTepucTukn n ycrnosua akcnnyaraumm

2.2 YcnoBus aKcnnyartauuu

Mpnbop npegHasHayeH Anga aKkcnnyartauumn npu crnegyowmnx yCrnoBmsx:
* 3aKpbITble B3pblBOﬁe3OI'IaCHble nomMeLleHnsa bes3 arpeccmBHbIX NapoB U ra3os;
* Temnepartypa okpyatowero Bos3gyxa ot 0 go +55 °C;

* BEPXHUI Npefen OTHOCUTENbHOM BrIaXKHOCTM Bo3ayxa: He 6onee 80 % npu +25 °C 1 6onee HM3KMx
Temnepatypax 6e3 kKoHgeHcaumm Bnaru;

» aTmMocchepHoe gasnexue ot 84 oo 106,7 klMa.

Mo ycTOMYMBOCTU K KNUMaTUYECKMM BO3AENCTBMAM MpW 3SKchnyataumm npubop COOTBETCTBYET rpymnne
ncnonHeHnsa B4 no FOCT 52931-2008.

Mo yCTOMUYMBOCTM K BO3AENCTBUIO aTMOCEepPHOro aaeneHms npnbop otHocuTcs K rpynne P1 no TOCT 52931-
2008.

Mo yCTOMYMBOCTM K MEXaHW4eCKMM BO3AENCTBMAM NpU 3KCnnyatauum npubop COOTBETCTBYET rpynne
ucnonHexus (4) no NOCT 22261.

Mo anektpomarHuTHom coemectumocTn KMC-®1 otHocuTcs k obopygosaHuto knacca A no NOCT P 51522-99.
Bo Bpems nogaym MMnynbCHbIX NOMEX OOMNYyCKaeTCsa KpaTKoOBpeMEHHOe npekpalleHne obmeHa no cetn RS-
485. OBbMeH JomKkeH BOCCTaHaBNMBATLCS cpasy Mo OKOHYaHUWU AENCTBUS NOMEXM.

10



3 Mepbl 6e3onacHocTn

3 Mepbl 6e3onacHocTU

2 BHUMAHMUE
B cBA3M ¢ HanMumem Ha KNemMMHUKe OracHoro A5 XU3HW HanpsbkeHus npubop cnepyet
yCTaHaBnNMBaThb B LUMTaX yrpasneHunsi, JOCTYMHbIX TONbKO KBanuuLUMpoBaHHbIM crieuuanucTam.

Mo cnocoby 3awmTbl OT MOpaxeHus anekTpuyeckum Tokom npubop cooteetcTByeT knaccy Il mo MOCT
12.2.007.0-75.

Mpu akcnnyaTaumun, TexHudeckoM oOCnyXuBaHWM W MOBepke crnepyetr cobniopatb TpebosaHnus [OCT
12.3.019-80, «[paBun akcnnyatauMu 3reKTPOyCTaHOBOK noTpebutener» u «lpaBun oxpaHbl Tpyga npu
JKCnyaTaummn anekTpoyCTaHOBOK NOTpebuteneny.

Ha OTKpbITbIX KOHTakTax KrneMMHMKa npubopa npu 3KchnfyatauuvM NpUCYTCTBYET OMacHoe AN KU3HU
HanpsbkeHne BenuuuHonm o 400 B. Jlobble nogknoyeHuss kK npubopy m paboTbl MO €ro TEXHUYECKOMY
obcnyKuBaHMIO crieqyeT NPon3BoOaAUTL TONBKO C 06eCTOYEHHbIM NPUBOPOM.

He ponyckaetca nonagaHue BrarM Ha KOHTAKTbl BbIXOOHOMO pasbeMa W BHYTPEHHWE SMeKTPO3NEeMEHThI
npubopa. 3anpeLLeHo UCMonb3oBaTb NPUBOP B arpeccuBHLIX cpedax C coaepXkaHuem B aTMocdepe KUCHOT,
Lernoyen, macen n T. .

11



4 YcTtaHoBKa npmbopa WMToBOro kpennenus L2

4 YctaHOBKa npubopa wutoBoro kpenneHus L2
[ns yctaHoBkM npubopa cnegyet:

1. MNoAroToBUTL Ha LLMTE YNPaBEHNst MECTO Afsi YCTaHOBKU
npmnbopa (CM. pUCyHok 4.2).

2. YcTaHOBUWTb NPOKNaaKy Ha pamky npubopa ans obecneveHus
cTeneHu 3awuTbl IP54. 1)

3. BcTaBuTb Npmbop B cneumanbHO NOAroTOBEHHOE OTBEPCTUE Ha
NMUEBON NaHenwu WwuTa.

4. BctaButh hukcaTopbl U3 KOMMNSIEKTA NOCTaBKM B OTBEPCTUS HA
OOKOBbIX CTEHKax npubopa.

5. C ycunvem 3aBepHyTb BUHTBI M4 x 35 13 koMnnekTa nocTasku B 2)
OTBEPCTUSAX KaKaoro oukcaropa Tak, 4tobbl npndop Obin NIoTHO
npwxarT K NMMLEBON NaHenu wura.

HemoHTax npubopa crnegyeT NpoussoanTb B 06paTHOM nopsigke.

PucyHok 4.1 — MoHTax npubopa
LMTOBOrO KpenseHus

~N NMLEBAS NaHeNb WyTa

\9‘ ¢ukcarop

PucyHok 4.2 — F'a6apuTHble pa3mepbl kopnyca L2

Bua caagn Bua cnepeaun Bup cBoky
YnnotHenve

PucyHok 4.3 — NMpun6op B kopnyce L2, ycTaHOBMEHHbIN B LUUAT TONLUMHON 3 MM

12



5 MopgkntoyeHne

5 MNMopknroyeHune

5.1 PekomeHaauumn no nogknoyYeHno

IOns obecnevyeHnss HaOEXHOCTU SMEeKTPUYECKUX COEOUMHEHMI PEKOMEHAYETCS WUCNonb3oBaTb MeaHble
MHOTOXWIbHbIe Kabenu, KOHUbI KOTOpbIX Nepes NOAKMIYEHNEM cregyeT TWaTenbHO 3a4UMCTUTh, 3anyautb
W UCMONb30BaTh KabenbHble HaKOHEYHUKM. 3a4MCTKY KU kabenen cneayeT BbIMONHATL C TaKUM pacyeToM,
4YTOObI WX OrOfiEHHbIE KOHLbI MOCRe MOAKMIYEeHUss K Npubopy He BbICTynanu 3a npegernbl KneMMHUKa.
CeyeHue xun kabenen JormkHO ObITb He bonee 1 MM2.

O6wwme TpeboBaHMS K IMHUAM COEANHEHUN:

* BO BpeMsi MPOKragku kabenen creqyeT BblAenUTb IMHUM CBSI3WU, coeaunHsiioLLmMe Npubop ¢ AaTtymkom, B
CaMOCTOSITENbHYH TPacCy (MNN HECKOSLKO Tpacc), pacnonaras ee (U ux) oTAeNbHO OT CUMOBBIX
kabenew, a Takke OT kabenen, cosaalLmnX BbICOKOYACTOTHLIE U UMMYTbCHBIE MOMEXU;

* NS 3aWuThl BXOAOB Npubopa OT BANSHUSA NPOMbILLIIEHHbIX 31IEKTPOMAarHUTHbIX MOMEX NTMHUN CBSI3U
npubopa ¢ gartymMkom crnegyeT aKkpaHMpoBaTh. B kadecTBe akpaHOB MOTYT ObITb MCMNOMb30BaHbI Kak
crneumanbHble kabernu ¢ aKkpaHMpPYOLLIMMK ONNeTkamMu, Tak 1 3a3eMIIEHHbIE CTanbHble TPYObI
nogxogswero agnamerpa. SKpaHbl Kabenen ¢ 3KpaHNPYOLWMMN ONfeTKaMu criedyeT NoAKMoUUTD K
KOHTaKTy (pyHKLMOHanbHOro 3asemnenus (FE) B wmTte ynpaeneHus;

* criegyeT yCcTaHaBnNMBaTh PUIBTPbI CETEBLIX MOMEX B NTMHUSX MUTaHUS NpUGopa;

* criegyeT ycTaHaBnNMBaTh UCKporacsmne UnbTpbl B NIMHUAX KOMMYTaLMUK CUII0BOro 060pyaoBaHuUS.
MoHTUPYs cucTeMy, B KOTOpOW paGoTaeT nNpubop, crneayeT y4nTbiBaTb NpaBua opraHMsaunm agdeKTMBHOro
3a3eMIeHus:

¢ BCe 3a3emMiidoine nimHnm npoknagbiBaTb No CXxeme «3Be3ga» C obecneveHnem XOpolLllero KoHTakTa C
3a3eMiideMbliM 3J1IEMEHTOM;

* BCE 3a3eMnsoLmne Lenu OOmKHbI ObiTb BbINOMHEHbI MPOBOAAMM HAMOOIbLLENO CEYEHWS;
« 3anpelyaeTcs 06beanHATL KNnemMmMy npubopa ¢ mapkuposkoi «O6LLas» 1 3a3eMsoLmne NTUHUN.

5.2 Nopsaaok noaknoYeHus

Q OMACHOCTb
Mocne pacnakoBku npubopa cnegyert yoeamTbes, YTO BO BPEMS TPAHCMOPTMPOBKM NPUOOpP He Obin
NOBpPEXAEH.

Ecnu npubop Haxoamunca anuTtensHoe BpemMs npu Temneparype Hmke MmuHyc 20 °C, To nepea BKIOYEHUEM U
Ha4yanom paboT HeoOXOAMMO BbiAEpPXaTb €ro B NMOMELLEHUN C TEMMNEPATYPON, COOTBETCTBYIOLLEN paboyemy
OunanasoHy, B TedeHne 30 MyH.
Ons nogknioyeHns npubopa cnegyert:

1. MopkntounTb NPUOOP K UCTOYHUKY NMUTaHUS.

2. Moakno4nTb KaHan naMepexus k Bxody npubopa.

3. MNogaTb nuTaHWe Ha npubop.

4. HactpouTb npubop.

5. CHATb nuTaHue ¢ npubopa.

6. MogkntounTb NUHKUKM nHTepdenca RS-485. MNMogknounTs NuHUKM «npnbop — BY».

5.3 HazHauyeHUe KneMMHUKa

KMC-®1

H3 + - H3 + - H3 + -
1]2[3]4a[s5]6[7]8]9]10[11]12]13]14]15]16

il [T

CElb "~ 1 23 12312 3

Bxon M~~~ M~~~ " RS-485
Boixog 1 Bbixog 2 Beixog 3

PucyHok 5.1 — Ha3HauyeHue kKneMmHuka
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5 MopgkntoyeHne

5.4 NopknioyeHne gaT4yNKoB
5.4.1 Obwme cBegeHUunA

BHUMAHME

A Ans 3awnThl BXOOHLIX Lienew npubopa oT BO3MOXHOIo Npobos 3apsijamu CTaTnyeckoro
3MNEeKTPUYECTBA, HAKOMMEHHOTO Ha NIMHUAX CBA3W «NPUBOP — AaTYMK», Nepes NOAKHYEeHNEM K
KNEMMHUMKY npubopa ux xurnbl cnegyet Ha 1-2 cekyHabl COeQUHNUTL C BUHTOM OYHKLMOHAIBHOIO
3asemnenus (FE) wuTta.

Bo Bpemsi npoBepkn NCMPaABHOCTU AaTymKa U NMMHUN CBA3M HEOOXOAMMO OTKMHOYMUTL NPUOOP OT CETU NUTaHUS.
Utobbl wn3bexaTb Bbixoga npubopa M3 CTpos NpuU  «MNPO3BOHKE» CBSA3EW CreayeT MCMonb3oBaTb
n3mepuTernbHbie YCTPOWCTBA C HanpshkeHueMm nutaHusa He 6onee 4,5 B. [Insa 6onee BbICOKMX HaMPsBKEHWUIA
NUTaHNA 3TUX YCTPOWCTB OTKIYEHWNE AaTymKka OT npnbopa 06a3aTensbHo.

Mpubop cnenyeT noaknto4vaTb kK CETEBOMY huaepy, He CBA3aHHOMY HEMNOCPEACTBEHHO C NMUTAHWEM MOLLHOIO
cunoBoro o6opynoBaHusl. Bo BHeLUHeN Lenn pekoMeHayeTcsl yCTaHOBUTL BblktovaTesnb, oGecneymBatoLmin
OTKIo4YeHne npubopa ot ceTu.

5.4.2 CxeMbl NOAKNIOYEHUA U3MEPUTENILHOrO BXoAa

NMPUMEYAHUE
Mpv NOAKMIOYEHNM C MOMOLLIbIO TOKOBOTO TpaHcopmaTopa criefyeT NoAKIIoYaTh U HanpstkeHne Ha
N3MepUTENbHLIN Bxod. ECnn HanpsbkeHne Ha U3MepUTENbHbIN BXOA He NogaHo, To npubop

P

oTobpaxaeT Ha LM «LLLL» n n3aMepeHuin He NPOBOANT.

>19 >19 >19
[3]4]s [3]a]5] 345
— T Sl @w
HarpySKa Cetb ij Ij — TAl ™
S Harpyska | Cetb Harpyska CeTb T
Harpyska CeTb

1) 2) 3) 4)

PucyHok 5.2 — MoaknioyeHune: 1) kK ogHocpa3zHOM ceTu, 2) K ogHOoha3HOM CeTu Yepes3 cornacyowmmn
TpaHccopmaTop ToKa, 3) K ogHOMda3HOM ceTH Yepes cornacyrwmm TpaHcdopmaTop HanpsXkeHus, 4) K
oaHocha3HOM ceTu Yepes cornacyroume TpaHcopmMmaTopbl TOKa U HaNnpsXkeHUs!

5.5 MNopknioyeHue Harpy3ku K BY
5.5.1 luckpeTtHble BY

MopkntoveHune kK BY Tnna P

P5 R1 EL]_:|: c1
r \—l: K Harpyske

| mr1=50...700m
€1=0,05...0,1 MK

PVICYHOK 5.3- UJYHTMpOBaHMe KOHTaKTOB perne npu paGOTe C nHauBuayarnbHbIMU Harpy3kamum

Ona yBenuyeHusi cpoka CryObl pene UX KOHTaKTbl (OCOGEHHO MpPYM KOMMYTaUMKW Harpysok WHOYKTUBHOIO
XapakTepa) pekoMeHAyeTCs LyHTMPOBaTb UCcKporacsawmmn RC-uenamu.

MopkntoveHune k BY Tnna K

B KMC-®1.WL2.K B kayecTtBe BY ncnonb3yorca TpaH3MCTOPHbIE ONTONapbl N-p-N-TUna, BbIXOAbl KOTOPbIX
ranbBaHN4YeCKM pa3Bsi3aHbl OT CXeMbl Npubopa 1 BbiBeAEeHbl HA BHELUHWE COEAMHUTENBHBIE KNEMMBI.
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5 MopgkntoyeHne

B Cny4dae ucnonb3oBaHuUA ontonapbl OnA yhnpaBlieHUA 3INeKTPOMarHUTHbIM pene obmMoTKa nocnegHero
[OIMKHA ObITb 3allyHTMpoBaHa nonynpoBsoaHMKOBbLIM ANOO0M.

MapameTpbl Avofa BLIGUPAKOTCS U3 pacyeTa: T
Uo6p.MaKc > (23) - U _gz :l:__
Inp.maxe > (1,5...2) - Iep, _ 1

rae Uogp. make — MakcumarnbHO JOMNycTUMoe obpaTHOe HanpshXeHue Ha

avoge; PucyHok 5.4 — Ucnonb3oBaHue

U — HaNpSDKEHIE NATaHNS Pene; TpaH3UCTOpPHOM onTonapbl AN
ynpaBneHus pene

lnp.make — MAKCMManbHO AOMYCTUMBIVA NPSMOW TOK AMoAa;

Icp — TOK cpabaTtbiBaHusA perne. Takoe LWYyHTMpPOBaHue obecnevmBaeT 3almUTy BbIXOAHOMO TpaH3ucTopa
onTonapbl OT onacHoro BosgencTeua OOC camouHAyKuMM, BO3HMKalOLWen Ha OOMOTKe pene npu ee
KOMMYyTaLuu.

MoakntoyeHue Kk BY tTuna C

I"Ipmmepbl ncnonb3oBaHUA CVIMVICTOpHOVI onTtonapbl AnA ynpaslieHusa Harpy3|<017| C NOMOLWbK BHELIHEro
CMUNoBOIro CMMUCTOPA, a TakKe C NOMOLLbIO BKITIOYEHHbLIX BCTPEYHO-NapannenbHO TUPUCTOPOB, NpeacTaBlieHbl
COOTBETCTBEHHO Ha PUCYHKaxX HWUXe. Ons npenorepalleHnda np0609| TUPUCTOPOB WMN3-3a BbICOKOBOJIbTHbIX
CKa4KOB HanpsXeHnA B CETU K X BbIBOOAM peKkoMeHAyeTCd NoAKno4aTb RC-CpVIJ'Ipr.

@ ®asa
VD2
dasa ,l>%
a1 Ro 47..680m| R2
47...68 OMm —+
vst \| vst I/ A\ vs2
c > R1 o]
- 0,1x630B
i_’@ _&-@ -l [ Joxeaos
1 VD1
N —EEEH—Q N

R
Harp Harp

1) 2)

PucyHok 5.5 — Ucnonb3oBaHne cuMmuctopHom ontonapsbl: 1) Ans ynpaBneHusi CUNoBbIM CUMUCTOPOM,
2) ana ynpaBneHnWs CMNOBbIMU TUPUCTOPaMU

MoakniovyeHue Harpy3km KBY Tuna T

BHUMAHUE
4 ” \ | AnuHa coeguHUTenbHOro kabensa Mexay npubopoM ¢ BbixofoM T v TBepAOoTemNbHbIM perne He AoMmKHa
npesblwaTb 3 M.

BHUMAHME
Vi ” \ | Mexay BXOOHbIMM LIENSIMU M3MEPEHUS U BIXOAAMMW NS NOAKMIOYEHMS TBEPOAOTENBHOMO pene
OTCYTCTBYET ranbBaHuyeckas passsidka!

Bbixogbl KMC-®1. W2. T OCHallleHbl TPaH3UCTOPHbIMW Kro4aMn U npefHasHadeHbl And npsMoro
NOAKNI0YEHMS TBepOOTENbHOIO pene (BbIXOAHOE HanpsixeHne oT 4 Ao 6 B, NOCTOsiHHBIN TOK He Bonee 25 MA).

Bbixoa «T» MmeeT gBa COCTOSIHMSA: C HU3KMM U BbICOKMM YPOBHEM T
HanpskeHns. B npubope ncnonb3ylTcs BbIXOAbl, BbINOMHEHHbIE Ha 1000m [BoxoAXT j
OCHOBE TPAH3NCTOPHOrO KIKoYa N-p-Nn-TUNa, B KOTOPbIX HU3KWIA | T |Bwoax2 TBe"“";ﬁgb“"e
FOTMYECKNIA YPOBEHb COOTBETCTBYET Hanpskenusim 0...1 B 1 Bbicokuin | 8 {Bb'x°ﬂx'3 | P
YPOBEHb — HanpsihxeHusim 4...6 B.

PucyHok 5.6 — Cxema
nogknoveHua Kk BY runa T
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5 MopgkntoyeHne

5.5.2 AHanoroBble BY

MopkntoveHune kK BY Tvina

[Ons HopmanbHon pabtotbl KMC-®1.1U2. M nutaHue LLAT gomkHo

OCYLLECTBNATLCA OT HE3aBUCUMOIO WCTOYHUKA MOCTOSIHHOTO TOKa, +Uy
obecneunBaroLLEro rafibBaHNYECKYH pa3BA3KY 3MEKTPUYECKON CXEMbI U sl ===
CXeMbl U3MepUTENbHOM Nprbopa. Rop P

PucyHok 5.7 — Cxema

HanpspkeHne NCTOYHUKA NUTaHKA paccuYmnTbiBaeTcs No oopmynam: .
coepguHeHus LA c Harpy3kon

Unn mun < Unn som < Unit Makc

(5.1)

Uunt mun = 7,5 + Iun makc - RHArp (5.2)

Uvnt make = ITun mus + 2,5 (5.3)

rae Uun vom — HOMUHANbHOE HaMpsiKeHUe NCTOYHMKA NUTaHus, B;

Uvin vus — MMHUMAarbHOE JOMNYCTMMOE HanpsiXXeHNe UCTOYHUKa NuTaHus, B;
Uy makc — M@KCMarnbHOE 4ONYyCTUMOE HanpshKeHNE UCTOYHMKA NUTaHus, B;
lyan make — MaKCUManbHbIN BbIxogHOW Tok LIAM, MA;

Ruarp — conpoTmBneHmne Harpy3sku LIATT, kOm.

Ecnuv no kakon-nmbo nNpuynHe HanpshkeHue UCTodHuKa nutaHusa LLAT npeBbiwaeT pacyeTHoe 3HadeHne Uy,
wmakc., TO MOCNeA0BaTeNbHO C Harpy3kon HeoOXOAMMO BKITHOYUTL OrpaHUYUTENbHBIN PEe3NCTOp, CONPOTUBIIEHNE

KOTOPOro paccymTbiBaeTcsl No hopMynam:

Rorpamn < Rorpovon < Rorp.avaxe (5.4)
Unn — Rum MAKC
Ropp — 20~ Sl ik (5.5)
AT MAKC
Unnt — Uy vun
Rorp = 20— Ut i (5.6)
LATI MAKC

rae Rorp.som. — HOMUHaMNbHOE 3HaYeHne orpaHUYMTENBHOrO pesncropa, kKOwm;

Rorp.mms — MakcmarnbHoe A0NyCTUMOE 3Ha4YeHNE OrpaHNYnTENLHOrO pesnctopa, KOm;
Rorp.makc. — MakCMMarnbHOe AONYyCTUMOE 3HaYeHWEe OrpaHnynTenbHOro pesnctopa, kKOw;
luan makc — MaKCUManbHbIN BbIXxoaHOW Tok LIAT, MA;

Uy — HanpsiXKeHne UCTOYHUKA, NpUMeHeHHoro ansa nutadns LA, B.

MoaknioyeHue K BY Tunay

KMC-®1.LL2.Y ocHaweH hopmupoBatensMm curHana nOCTOSTHHOrO
HanpsKeHWs1, KOTopble NpeobpasyloT 3Ha4YEeHNE BLIXOAHbLIX NAapaMeTpoB
B curHan HanpshkeHnsa 0...10 B.

Bbixon X-1 ———2+Uny

Bbixop X-2 Eﬂ
Bbixon X-3 -Unr

PucyHok 5.8 — Npumep
noaknoyeHus Kk BY tuna 'y
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6 Jkcnnyatauns

6 Jkcnnyatauus

6.1 MpuHUMn paboTbl

WUnpmkauus LKHOHKM KMC-¢ 1
Bxog namepenus EEEE’
HanpsKeHMs _8_' BBEBR *Iﬂ'__’
Bxog o6wmit S t A4 ny —» > Boixoabl
Bxog n3mepeHus Toka D -~ (:> MukpokoHTponnep BY3 N
t ‘ ]

Mutanue

R BuN 1>

> % RS-485|+ | RS-485

PucyHok 6.1 — ®yHKUuMOHanbHasa cxema npmbopa

B coctaB KMC-®1 BxoasaT:
+ AN — aHanoroeo-uudpoBoi npeobpasoBaTenb ANst U3MEPEHMUS U BbIYUCIIEHNSI TAapaMETPOB CETY;

* BUN - BCTpoeHHbIVI VIMFIyanHbIVI NCTOYHUK NTaHNA C ABYMA raJibBaHN4€CKN pa3BA3aHHbIMUA
BbIXOAHbIMU HANPAXeHUAMHN;

* MuKpoKOHTponnep 4518 BblYUCIEHMS NapaMeTpoB, Nnepeaayn pesynsratoB 3MepeHNs U BbIYUCTIEHNS
no cetn RS-485 v ana ynpasnexus J1Y;

* JIY — nornyeckoe ycTporcTBO A5 hopMUMPOBaHUSA curHanos ynpasneHusa BY n ans sbiBoga
N3MEpPEHHbBIX 1 BbIYUCIIEHHbIX NapamMeTpoB Ha LIW;

* BY1...BY3 — BY ang cornacoBaHusi curHanos ynpasneHus (cdopmupoBaHHbIx J1Y) ¢ paboTon
BHeLLHero obopyaoBaHus.

Cesasb npubopa c MK no uHTepdency RS-485 nossonseT 3agaBaTb M pedakTMpoBaTb KOHdUrypaumio
npubopa, KOHTPONMPOBATb €ro TEKYLLIEE COCTOSIHWE U NMOKa3aHUs.

6.1.1 UamepeHune n BbIYNCNIEHNEe NapaMeTPoOB CeTH

6.1.1.1 JencTByloLlee HanpshkeHue

BxogHom curHan, nocTynawwuin Ha KknemMMmbl npubopa, npeobpasyeTcsa [enuTenem HanpsxeHus,
peanu3oBaHHbIM Ha MpPEUM3MOHHbIX pe3uctopax. [locneaytowas obpaboTka curHana BbINOMHSETCA
crneumanmanpoBaHHbiM 2-A AL 1 MWKPOKOHTPONNEpPOM, rAe pacCYnTbiBAETCS OEWCTBYHOLLEE 3HAYeHue
HanpsbkeHna Vims NO cneaytoLen popmyne:

Vims = Ky

rae V — 3HavyeHue ha3Horo HanpsKeHus;
T — nepwvog;
KV — koahdunumeHT TpaHcdopmauumn no HanpskeHuto.

6.1.1.2 [lecTBYHOLLNMN TOK
OencTeyowmmn ToK Iyms paccumTbIBaeTCA NO crneaytoLlen popmyne:

Lims = K1 T

T
1
- P(dt (6.2)
/
roe I — 3HaveHve hasHoro Toka;
Kl — koadhpuumeHT TpaHcdopMaumumn o TOKY.

MonHas (S) n akTnBHas (P) MOLLHOCTM BbIMMCASIOTCS cneumanbHbIMy doyHKumsimn AL,

3HayeHne peakTUBHOM MoLLHOCTY (Q) BbluMcnseTcs no dopmyrne:

17



6 JkcnnyaTauus

Q=Vs_p (6.3)

6.1.1.3 YactoTta nepBOM rapMOHUKHU
Ona uamepeHWs 4acTOTbl MEPBOW rapMOHMKM UcCnonb3yeTcs yHKUMS cneumanusmpoBaHHoro AL —
«nepeceyeHne CUrHanom HyreBoro ypoBHSI».

B kaHane HanpsxeHus AU dopmupyeT curHansl And  MWUKpOKOHTpornepa. PasHuua mexay
NPOJOMKUTENBHOCTLIO 3TUX CUrHANOB MEePEeCYMTBIBAETCS B YAcTOTy. 3HayeHMe 4acToThbl AOIPKHO nonagathb B
AnanasoH o1 45 fo 65 Nu.

6.1.1.4 KoadcpuumeHT mowHoOCTH
3HayeHns ko3 durLMeHTa MOLLHOCTM COS¢Q BbIYMCASIOTCS MO cnegytoLlen hopmyne:

cosp="1 (6.4)

6.2 YnpaBneHune n uHaMKauus

Ha J'II/ILI,eBOIZ naHenn an6opa pacnonoXxeHbl AaNneMeHTbl MHOUKaunn 1 ynpaBsneHnsa (CM. PUCYHOK HM)Ke)Z
* ABa YeTblpexpaspsaHbIX CeMUCerMeHTHbIx LiU;
* BOCEMb CBETOOMNOO0B;
* TPU KHOMKN.

Kn.0.5; 1.0 ———KOHTPOJINEP-MOHUTOP
wons [N
ABAPUSI
= (A
RS
O O O
BbIX1 BblX.2 Bbix3 [MPOF
o e I |

KMC-®1 [ATA BPEMA PYY onEN

PucyHok 6.2 — JluueBas naHenb

Tabnuua 6.1 — HazHauyeHue LMPPOBLIX UHAUKATOPOB

Pexum
akcnnyartauum | WUnagmkatop OTo6paxaemasn nHcdopmaums
npubopa
Pa6orta BepxHun (LUN1) | Tekyluee 3HayeHne 0QHOW U3 3MepsieMblX U BblYUCASIEMbIX BEMUYMH

HacTtporika 3HayeHue napameTpa

ABapus
Pabota HwxHui (LN2) MapameTp n3mepsemMon Nnm BbIYUCASEMON BENUYNHBI

HacTtporika

ABapus

Tabnuua 6.2 — PacwudpoBka oTobpaxaemon uHcgpopmauum

MokasaHuna MokasaHua LUN1 HammeHoBaHMe napameTtpa
Lun2

i NamepeHHoe/BbluMCIIEHHOE 3HaYeHNe MepemeHHoe HanpsixeHue, B

A lMepemeHHbIV TOK, A

YE AKTUBHasi MOLLHOCTb, BT

LiA- PeakTBHas MOLLHOCTb, Bap

LA MonHasa moLHocTb, BA

F YacTtoTa, 'y

FC KoadbdpmumeHT moLHocTn (cos @)

EYE AKTUBHas aHeprus, BT/y

ER- PeakTtBHas sHeprusi, Bap/y

ELiR MonHast aHeprus, BA/Y
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6 Jkcnnyatauns

MHOXuMTenb 3HayeHus M3MEPEHHOIo0 WU BbIYUCIIEHHOIO nNapamMeTpa

(vim  ycTaBkM) oTOOpaxaercs

MHEMOHUYECKMM 3HAKOM nepes MMeHeM napametpa Ha LI2 (cm. Tabnvuy Huke).

Tabnuua 6.3 — O6o3HauyeHne MHoXuTena Ha LI

MHeMOHMKa

MHoxutenb

.

10-6

.

10-3

HEeT

1

103

<

106

Do}

109

Mpumep

gl g N u( |
o b b

HUA

Bbl4MCNEHHBIN NapaMeTp MOMHOW MOLLHOCTM (MPU UCMNONb30BaHWMM BHELLIHEro TpaHcdopmMaTopa Toka) —
654,9 kBA. Ha LI/ 6ygeT oTtobpaxaTtbcs:

Ta6nuua 6.4 — HasHavyeHne cBeTOAMOOOB

CeeToguop CocrosiHue 3HayeHue
Bbix.1...Bbix.3 CeeTtutcsa Ha cooTBeTCTBytOLLEM BbIXOAE paboTaeTr AnckpeTHoe BY
Pyu. CeeTutcs Mpubop paboTaeT B pexnme pyvHOro yrnpaeneHusi
ABapus CeeTutcsa BosHukna aBapuinHasa cutyaums
RS Mvraet [aHHble nepegatoTcs Ha npubop
Data CeeTutcs Ha UW1 n UN2 oTtobpakaeTtcs nata
Bpems Ceetutcs Ha U1 n UN2 oTobpaxaeTcs Bpems

BHUMAHUE
i ” \ | CocTosiHne aHanoroBbIx BY (Tunbl U, Y) ceeToanogamu Beix.1...Bbix.3 He nHauumpyetcs.

Tabnuua 6.5 — HasHayeHMne KHONokK

Pexxum akcnnyartauumm

KHonka npu6opa HasHaueHue
Pabota Haxatne = 4 c:
* epexo K HacTpoMiKe;
* BO3BpaT K NpeablayLemMy MeHHo.
Haxatne = 1 c:
* BbIOOp NapameTpa Ansa peaakTMpoBaHUs;
* 3anNuCb YCTAHOBMNEHHOIO Napamerpa
HacTtporika * BXOZ, B rpynny napamMeTpoB HACTPOWKHU;
* BXO[, B PEXUM pedakTUpoBaHUsl napameTpa
Pabota Bbibop MHOUUMpPYEMbIX NAapaMeTpoB
Hactpolika * HaBMraumsi N0 MEHH HaCTPOWKMU;

* yBENu4YeHne/yMeHbLLEHNE 3Ha4YeHns napameTpa (ans
YCKOPEHUS 3axKaTb KHOMKY)
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7 Hactpownka

7 HacTtpowuka

7.1 O6wiumne cBepgeHun
Obuwas cxema paboTbl C MeH!HO:

1. Ansa Bxoga B pPeEXNM KOHq)VIpraLI,VII/I cnefyet Haxatb U yaepxXneatb bonee 4 CeKyH[ KHOMKY .

Mpnbop nepexoguT B MEHIO YPOBHEN.
2. [ins nepexofa mMexay YPOBHAMM MCNOMb3YHOTCA KHOMKK (A 1
3. lns nepexoga K MeHIo rpynn napamMeTpoB CriefyeT HaXxaTb KHOMKY
4. [Ins nepexoga mexagy rpynnaMmy napameTpoB UCMOMb3YTCS KHOMKN IR n M
5. [ina nepexoga k napameTpam B rpynnax napameTpoB CreayeT HaXaTb KHOMKY
6. [Ins npocMoTpa NapameTpoB B rpymnmne UCNonb3ykTcs KHOMKK (A 1 M
7

. ns nepexofa Kk peJakTMpoBaHUIO 3HaYeHUst NapaMeTpa cneayeT HaxaTb KHOMKY Ha L1
oTobpakaeTcs 3HadeHue napamertpa, Ha LIN2 - MHeMoHrKa MHOXUTENS 1 MMsa napameTpa. Ons

N3MEHEeHNA 3Ha4YeHNA NCMNONb3YHTCA KHOMKN 7 .

. ins BbIXxoga C CoOXpaHeHnem U3MEHEHWI napameTpa creayeT HaxaTb KHOMKY
. Oins BbIxoga U3 MEHI0 NapamMeTPOB B rpynre, MEHI0 rpynn NapaMeTpoB, MEHIO YPOBHEN U U3 pexuma
KOHbUrypaumm cnenyeT HaxaTb U yaepxuBaTb bonee 4 cekyHa KHOMKY

(o8}

Pexvm PABOTA MeHto ypoBHeii MeHto rpynn napameTpos MeHio napameTpoB B rpynne
— ——
£ cex | ssH |l AHAL] ... [ Eor]|
SO > PL1 > AHAL El -m »| — 4= =
20t
"
i
- -
- -
4 cex
Mexnioyerne
PL5 > . . mexay — Mexnioverne
wte | ] e
ETeTele Mepexnioyerne —_ X — napameTpami
- MexXay rpynnamm i A
ot napameTpoB -~
A " 4 cex pap——
L
Nexnioyerme 3 CoxpaHeHue Bxon B pexum
Mexay Bsop napons m 3HayeHus . peuanmp%esamn
napameTpammu + napamerpa 4 napameTpo
~
Kanubposka Bxomos |:' 1'-: ﬂ :-1' Wamenrerve
A SRR RS
1 BbixosoB -~ 3Ha4eHus
4 cex o napameTpa

PucyHok 7.1 — Cxema nepexoAoB No MEHIO

7.2 NMopAaoK HACTPOMKHK
Mocne pacnakoBku TpebyeTcs HAaCTPOUTL NapameTpbl Npubopa nog, HeobXoAMMY KOHUIypauuio.

[nsa koppekTHOM paboTbl Npubopa cneyer:
1. HactpouTsb KoadpduumeHTsl TpaHcdopMaLum Ans BXOA0B HanpsbkeHWUs U Toka napameTpsl (nu u n.k).
2. Boibpatb T1n norviku J1Y.
3. YcTaHOoBUTb AnanasoHbl permcTpaumnm BeSIMYKH.
4. CKoHGUrypupoBaTth ceTeBble NapameTpbl Ansa pabotbl B RS-485.

7.3 Perncrpaumsa akcTpemarnbHbIX 3HaYeHUMN

MpuGop nossonseT UMKCMpPoBaTb MakcUMarbHble U MUHUMAsbHbIE 3HAYEHUS U3MEPEHHBIX U BbIMUCIEHHbIX
BenuumH. ns npocMoTpa ux Ha LIV cneayert BbiGpaTh napaMmeTpbl ypoBHs FLS .

AL
MapameTp ans npocmoTpa BbIBMPaETCa KHOMKaMM " , €ro HasBaHWe 1 3Ha4yeHne oToBpaXkaloTcs Ha

[ns copoca Bcex M3MEPEHHbIX U BbIYUCIEHHBIX 3KCTpeMaribHbIX 3Ha4YeHWU crieayeT yeTaHoBUTb LL.Lx (PL5) =
i. Mocne cbpoca 3HaveHuit Ha LI oToBpaxaeTca muratolasa Haanueb HE5.
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7 Hactporika

7.4 PeXXuMbl MHAMKALWUM U3MEPEHHbIX U BbIYUCNEHHbIX NapaMeTpoB

MepuoanyHoCTb 0GHOBMEHNUA MHopmMaLmn Ha LIV 3apaetca B avanasoHe ot { o bl ¢ B napametpe ind.r
(PL-3/Cnd). B cnyyae ycTaHOBKM B 3TOM napameTtpe 3HaueHusi  uHdopmauus oBHOBMSETCS Mo Mepe ee
NOCTYMNJIEHNSA OT MUKPOKOHTpOIepa.

3apaHHas nepnoan4yHoOCTb 0OHOBMNEHMS MHAMKALMM He BNUSAET Ha pa60Ty BbIXOAHbIX yCTpOVICTB rlpM6opa.

MHdbopmauma BbiBogntca Ha U1 n L2 B OAHOM U3 ABYX PEeXUMOB WHAMKALWMWU: CTaTUYeCKOM Wiu
LUMKNUuYeckoM. Pexum BbiBupaetcs B napametpe Cnd A (PL -3/ nd).

B cratuyeckom pexume (Lnd H = 0) napameTp BbIGUpaeTCs C NOMOLLI0 KHOMOK YNPaBNeHUs!, PacrnonoXeHHbIX
Ha nueBon naHenu npubopa, u kKoHTponupyeTcs Ha LIN.

B uuknuyeckom pexume (crcd A = 1) uHdopmauma Ha L1, L2 BbiBoguTca Ha 3agaHHOe ONS KaxKdoro
N3MepEHHOro/BbIYNCIIEHHOrO NapaMeTpa BPeMs Mo 3aMKHYTOMY LIMKITY.

Bpemsi, 4epe3 KOTOPOEe B LIMKINYECKOM PEXMMe NepeKmniodaloTca UHANLMPYEMbIE NapameTpbl, 3a4aeTcs B
napametpe CndE (PL-3/Cnd).

7.5 Hactpowuka J1Y
Pa6ota Y ans kaxpaoro us BY 3agaetca B napameTpe xAL.E (PL J/AL.L).

Pexumbl pabotbl J1Y:
* U3mepwuTens;
* KOMMapaTop (ansa AUCKpeTHbIX BY);
* perucTtpartop (ansa aHanoroebix BY).

B pexume USMEPUTENDb (xAL.t = 0) Ha LI/ BbiBOAMTCA MHGOpMaUUA 06 U3MEPEHHBLIX U BbIMUCIEHHbIX
3Ha4yeHusax. CurHansl ynpaeneHus BY He opmumpytoTces.

Bo Bpemsi pabotbl B pexvme KOMIMAPATOP J1Y cpaBHMBaeT TeKyliMe 3Ha4YeHusi BXOOHOro curHama c
3agaHHbIMKM NapameTpamy (YCTaBKOM UM 30HOWM rucTepesnca, ypoBeHb FLC, rpynna 5 5H) u no pesynbratam
dopmMupyeT KOMaHAObl YNpaBneHWst BbIXOAHbIM YCTPOMCTBOM. BbixogHon curHan JIY B atom pexume
N3MEeHSIeTCsl MO NIOrMYECKOMY 3aKOHY (BKIHOUYEHO/BLIKMIOYEHO), TUM KOTOPOro 3aJaeTcsa B napameTpe XAL.t.

Komnapatop paboTaeT co cnegyroLlmmm TunamMmm JOruKu:

1. Tun noruku MpsiMmok rucTepesuc (XAL.L = 1) npumeHsieTcs Npu ucnons3osaHum J1Y ans ynpaenexHus
BY no ABYxno3uLMOHHOMY 3akoHy. J1Y BkroyaeT BbixogHoe ycTporcTBo npu (T < Tyct — A/2), a
BbikntovaeT ero npu (T > Tyct + A/2), rae T — 3Ha4YeHne n3amMepeHHoro napameTpa, TycT — 3agaHHoe
3HayeHue ycTaBku, A — 3agaHHOe 3Ha4YeHue 30HbI rmcTepesnca. Hanuume ructepesnca mexagy Todkamm
BKIIOMEHNSA 1 BbIKNIoYeHNs obecneunBaet yBepeHHoe (6e3 «apebesray) cpabaTbiBaHye NyCKOBbIX
KOMMYTaLMOHHbIX YCTPOWCTB N S3KOHOMWUYHBIA PEXUM MX paboTbl.

OTOT TMN NOrnKK npumMmeHaeTca ana curdanmnsadmm o Tom, 4To UsSMepeHHoe 3Ha4eHe MeHbLLE YCTaBKWN.

[ns pa6otsl ¢ BY aHanorosoro Tuna (MU, ¥) npumersiotcs napameTpsl Xof P (FLZ/ofP).danHbii
napameTp Mo3BONsET NPMBA3aTb K COOTBETCTBYHOLLEMY BY nsmepsiemblii curHan: HanpsbkeHue, Tok,
MOLLIHOCTU (NOMnHasi, akTMBHas U peakTUBHas1), YacToTa 1 cos @.

@ NPEQYNPEXOEHUE

30ecb 1 ganee «xX» nepeg napameTpom — Homep BY.

Ecnn BY ckoHdurypuposaHo kak anckpetHoe (tun P, K, C, T), To napameTp Xofl P cooTBeTCTBYIOLLIErO
BY byget HeakTuBEH.

[ns pa6otbl ¢ BY AnCcKpeTHOro TMNa npuMeHsoTes napameTpbl: odll ad A od LA, od 2E, odvr, od
od F. (PLElad). C kaxpon n3amepseMoi/BeIYUCIISEMOit BENMYMHON MOXHO CBA3aTh onpeaeneHHoe BY,
koTopoe Byaet cpabaTbiBaTh B 3aBUCUMOCTU OT €€ 3Ha4YeHUs. Tak Kak K OqHOMY pere MOXHO
MPOrpamMMHO NPMBS3aTb HECKOMbLKO BENUYWH, perne ByaeT cpabatbiBath no dpyHkumm «UITW», To ecTb
BO BPEMSI BbINOSIHEHMUS XOTS bl OAHOTO U3 3a4aHHbIX YCIOBUA.

BpemeHHaﬂ anarpamMmma pa6OTbI BbIXOOQHOIo yCTpOVICTBa npencrasrieHa Ha PUCYyHKe HUXe.
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7 Hactpownka

Tex.JIY
TycT+A/2

Tycr
Tyct-A[2

AL.t=1

Coct. BY i

Bkn.

1
L
|
!
[
Orkn. 1
1
1
|
T
1

PucyHok 7.2 — BbixogHble XapaKkTepUCTUKN KOMNapaTopoB

2. Tun norvkn OBpaTHBIN rmcTepesnc (XAL.t = ). JTY BkntovaeT BbixogHoe ycTpoiicTso npu (T > Tyct +
A/2) v Bbikntouaet ero npu (T < Tyct — A/2).

OTOT TMN NOMMKM NPUMEHSETCA ANS CUTHaNn3aumum o TOM, YTO M3MEPEHHOE 3Ha4YeHVe NpeBbILLaeT
yCTaBKy (CM. PUCYHOK 7.2).

3. Tun noruku M-o6pasHan xapakTepucTuka (xAL.L = J) npuMeHsieTcs ANS CUrHanNMU3aLmum o HaxoXaeHUu
KOHTPONMPYEMOro 3Ha4eHUs B B 3a4aHHOM AnanasoHe. J1Y BknoyaeT BbIxogHOe yCTponcTBO npu (TycT
—A/2 <T < TycT + A/2) (CM. PUCYHOK BblILLIE).

4. Tun norvkn U-o6Gpa3Has xapakTepucTuka (XAL.L = 4) npumeHsieTca Ans curHanvsauum o Bbixoae
KOHTPONMPYEMOr0o 3Ha4YeHMS U3 3aJaHHbIX AN Hee rpaHuu. J1Y BkiovaeT BbIXOQHOE YCTPONCTBO
Tonbko npu (T < Tyct — A/2) u (T > TycT + A/2) (CM. pUCYHOK BbiLLe).

[nsa 3awmTbl KOMMYTALWOHHBIX 3N1EMEHTOB BY 1 BHeLLHEro obopyaoBaHMs OT YacTbIX MOBTOPHBLIX MYCKOB B
JIY npegycmoTpeHa BO3MOXHOCTb 3aJepKKuM BKIHOYEHUS U BbIKNIOYeHUSA. Bpemsa 3agepxku 3agaetca npu
yCTaHOBKe napameTpoB Xd on U Xd oF (yposeHb FLZ, rpynna o AL). JIY BknioyaeT unu BbIKMoYaeT
cooTBeTcTBYtOLLee BY, Tonbko ecnu npuymHa cpabaTbiBaHWS CUrHaNU3aumm COXpaHSeTCsl B TEYEHUE 3TOro
BPEMEHM.

BpemeHHass guarpamma paboTbl BbIXOAHOMO YCTPOMCTBA C 3afdaHHbIMW  3afepXKKaMu BKMAOYEHUS U
BbIKIIOYEHUS NpeACcTaBrieHa Ha pucyHke 7.3.

TaxY

TycTt+A[2

Tyer

CocrosHne
BY

BKJ1.

BbIKI.

I

T

I

Tyct-AjJ2 —I
|

I

f

l

P A —"
tabikn t<tgen tekn
3anepxka 3agepxka
BHIKTIONEHIS BKIIOYEHUS

PucyHok 7.3 — Pa6orta J1Y ¢ 3agep>XKaMu BKITHOUE€HUS U BbIKITOYEHUsA

Bo Bpems pa6othl B pexume PETMCTPATOP (xAL. £ = 5) JY npeoGpasyeT BXodHble 3HAa4YEeHUs B CUrHarbl
ynpasreHns undpoaHanoroBbiM NpeobpasoBaTenem «napameTp — TOK» UNN «napaMeTp — HanpsiKeHue».
LIATT BbIBOAUT MHpOPMALIMIO HA BHELLHEE PErUCTPUpYLoLLEe YCTPOUCTBO (CaMonuceLl, KOMMNbITep U T. n.).

3HaueHuss npeobpasytoTcst Mo NIMHEMHOMY 3aKOHY B 3a4aHHOM Ovanas’oHe U3MEHEHWsI BXOAHOW BerMuvHbI
(HanpsbkeHMst UNU  Toka) B COOTBETCTBUMM C HWDKHEW W BEpXHell rpaHvMuamu, ycTaHaenvBaeMbIMU
COOTBETCTBEHHO B napametpax Lil, LiH, AL, AH (yposeHb FL- {, rpynna AHAL).

Hanpumep, BbixogHow Tok LIAI doopmupyeTcst B COOTBETCTBUM C hOpMynamum:

npu x.L < x.H:
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7 Hactporika

T = Fyy + L= 220 Ui = ) (7.1)
npu x.L > x.H:
IBle = IMMH + (IL — %XZ.EI;IE}K{C — IMHH) (72)

roe x.L, x.H — 3Ha4yeHust napametpos AL 1 AH— cooTBETCTBEHHO;
Tex — TEKyLLiEe 3Ha4YeHne BxoaHoro curHana Jy;

lumn, Ivakc — MUHMUManNbHOE M MakCUManbHOe 3HauyeHue BbixogHoro Toka LAI (3aBucat oT moaudukauum
npunbopa).

BbixogHble xapaktepucTtukm LIAM B pexxume pernctpaumm npusedeHbl Ha pucyHke 7.4.

luany
Imaxc TN T T TTTTTT TS
|
|
I
|
I
IMMN 1
x.L x.H Tex Ny
x.H x.L

PucyHok 7.4 — BbixoaHble xapaktepuctukm LA

Mpumep

Ha Tpetbem Bbixoge npubopa Haxogutca BY tuna U (LAI «napametp-Tok» ¢ curHanom ot 4 go 20 mA).
TpebyeTtcs pernctpmpoBaTth HanpsbkeHve B ananasoHe ot 100 go 300 B. Heobxoammo 3agath cneayolme
HacTpoviku: JAL.E = 5, LiL =100,0, LiH = 300,0. Mpu 3Ha4YeHUAX HanpsxeHna meHblue 100,0 B LIAM 6yoert
BbllaBaTb Ha BHELLHIOW Harpy3ky nocTtosiHHbI Tok 4,0 MA. Npu HanpsxeHuu, npesbiwatowem 300,0 B, LIAT
Oynet BblgaBaTtb MOCTOSAHHBIA Tok 20,0 MA, a B AnanasoHe HanpsbkeHun ot 100,0 B go 300,0 B — curHan
NMOCTOSIHHOIO TOKa, U3MEHSIIOLLIMINCS NO JIMHEMHOMY 3aKoHY B npedenax ot 4 go 20 MA.

7.6 PyyHoe ynpaBneHue BY

KMC-®1 moxeT paboTaTb B peXume py4YHOro yrnpaBreHUs BbIXOAHbIMM YCTpoWCTBamMu noboro Tuna.
YnpaeneHue BY B 9TOM pexrme OCyLLEeCTBASETCS KHOMKaMK, pacnosioXXeHHbIMU Ha NMLEBOKN NaHenu.

Ans nepexoda B peM pyYHOro yNpaBreHns cHavana criefyeT yCTaHoBuTb bL Ar = I (ypoBeHb FLc), 3aTem
ycTaHoBUTb SEE. o = ! (ypoBeHb FLZ, rpynna 5.olit). Mocne cHATMA GNokMpoBKM NapameTpbl kaxaoro BY (xH
ou) AOCTYMNHbLI ANA PEeAaKTUPOBaHUSA BPYUHYHO.

Ona BY auckpetHoro tuna napameTpbl i ou, 2H ou, 3H ou MOTYT NpUHUMaThL 3HadveHus on/off (BknioueHo/
BbIKNtoYeHo). [Ina BY aHanoroBoro Tvna COOTBETCTBYHOLUIN napaMeTp npuHuMmaeT 3HadeHne ot 0 go 1000.
[ns BbIxogHOro ycTporcTea TMna Y BbIXO4HOe HanpshkeHue byaet nameHstbes ot 0 go 10 B, ansi BeIxogHOro
ycTponcTBa Tuna U BbixogHowm Tok ByaeT nameHaTbes ot 4 oo 20 MA.

[ns BbIXOAa U3 pexumMa py4HOro yrnpasneHust Hy)XHO YCTaHOBUTL 3anpeT py4Horo ynpaenenuns SEk.o = off (D)
(ypoBeHb FLZ, rpynna 5.olit). Pabora BY Gyaet 3aBUCeTb OT yCTaBOK U Tuna noruku J1Y.

[lnst 6rIOKMPOBKM BXOAA B PEXUM PYYHOTO YNpaBneHus criedyeT YyCTaHOBUTL BrIOKMPOBKY Py4YHOrO yrpaBrieHus
— YCTaHOBUTL napameTp bi.f- = on (yposeHb FLL).

7.7 HacTtpomka paboTbl ¢ cornacyrowmumm TpaHcchopmaTopamm

KaHanbl HanpskeHnss unm Toka MOXXHO MOAKMYMTL K Npubopy Yepes cornacyowme TpaHcdopmaTopsl. Ons
3TOro CcrnegyeT yCTaHOBWMTb B MapameTpax n u WU n £ 3HadeHus koadduumneHToB TpaHchopmaumm. Mo
YMOM4YaHUio Nopa3yMeBaeTcsl, YTo TpaHchopMaTop He UCMONb3YETCH U nu = 1.

Mpnbop MmoxeT wmamepsitb HanpskeHne o 400 B. Ecnm Tpebyetcs pabotatb B cetm Oomnee 400 B,
HeobXxoQMMO MCNonb3oBaTb MOHWXKaWKMIN TpaHcdopmartop. [Ana namepeHuss napametpoB cetn 600 B ¢
NoakntoYeHHbIM TpaHcdopmaTopom 600/300 cnegyet 3agatb nu=2, U T. 4.
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7 Hactpownka

B Clny4ae ncnosib3oBaHNA cormnacyrwmx TpchcbopmaTopOB napameTpbl, NMPOU3BOAHbIE OT HAMPAXEHUA U
TOKa, NepecynTbIiBaOTCA C y4eTOM 3adaHHbIX 3HAYEHUN ru NN ..

Mpumep

TpebyeTcs BLIMUCINTL MOSHYI0 MOLLHOCTL Npu HanpsixxeHun 220 B (BHYTpU permctpmpyemoro guanasoHa) u
Toke Harpy3ku oo 15 A. B cnydae ucnonb3oBaHus TpaHcdopmatopa Ttoka 30/5 u npu n £ = 6 npubop
BblaCT KOPPEKTHOE 3HAYEHUE NONHOM MoLLHOCTU (3,3 KBA).

@ ‘I'IPEHYI'IPE)KD,EHVIE

B namaTb anl60pa 3annCbIBaOTCS 3HAYEHUSA nu U n.E, OKpYyITieHHble 0 Lenoro.

7.8 ABapunHasa curHanmsaums

Ecnu 3HayeHne nsmepeHHbIX Toka, HanpsikeHWs UM YacToTbl BbIXOAUT 3a AManasoH AOMYCTUMbIX 3HaYEHWI
(cm. Tabrimuy 7.1), npubop BKMOYaET aBapuiiHyto CUrHaNU3aLmio.

Csetoaonon ABAPUA ceeTuTCA HENpepbIBHO.
Kaxgble 15 cekyHA BblgaeTcs ABOVHOWN 3BYKOBOW CUrHan.

ABapuiiHasi cUrHanusauus BkroyYaeTca/oTknodaeTca B napameTpe Arn (PLCO).

Ta6nuua 7.1 — lnanasoH AONYCTUMbIX 3HaY€HUIN KOHTPONUpPYEMbIX NapameTpoB

MapameTp HwxHasa rpaHuua BepxHsas rpaHuua
Tok 0,02A 5A
HanpsikeHne 40B 400B
YacToTa 45Ty 65y

7.9 NpepynpeauTtenbHas curHanusauums

MpepynpeauTenbHas cUrHanu3auusi (OAMHOYHbIA CUrHan) ornoBeLlaeT O BkIoYeHun BY guckpeTHoro Tuna.
MpenynpeauTenbHas cUrHanusauvs BKIOYaeTCs/oTko4aeTcs Ans kaxaoro BY B napametpax (ALo, 2ALo, 3
Ao (yposeHb PLL).

7.10 YcTaHOBKa AaTbl U BPeMEHU
[ata 1 Bpems ycTaHaBnMBaloTCA B napamerpax rpynnbl dAEA yposHsa FPL .

MokasaHunsa LLN2 Mokasaxnuns LU1 MapameTp
CekyHabl (XX) Yacbl MUHYTBI (XX XX) Bpewms
loa (20XX) HeHb, mecay, (XX XX) Oata

[ns oTcyeTa BpeMEHU NCMONb3YHOTCSt BCTPOEHHbLIE Yackl pearlbHOro BpeMeHM (NOrpeLHocTb xoda — He bonee
+ 5 cek/cyTkm).

c BHUMAHUE
B cny4ae oTknoveHns HanpsKeHWs NMTaHns NokasaHWs 4acoB pearnbHOro BpeMeHn copachiBatoTcs
Ha 3Ha4YeHne Nno yMorn4aHuio.
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8 Hactpolika npnbopa c MK

8 Hactpowuka npubopa c MK

8.1 NMpoTtokonbl o6mMeHa

Onsa Hactponkn npubopa ¢ MK ncnonsb3yerca nHtepdenc caasm RS-485. MNMprbop nogaepxmeaeT NPOTOKONbI
ceasu: OBEH, Modbus-RTU (Slave) n Modbus-ASCIl (Slave). Tun npoTokona 3agaetca napametpom Frob
(PL4).

Onsa u3ameHeHuss npoTokona obmeHa no uHTepdpernicy RS-485 cnegyer nocne M3MeHeHUs 3HaYeHus
napameTpa Prok nogatk ceteByto komaHay APLHY

[ns opraHnsauum obmeHa aaHHbIMK B ceT RS-485 (ons noboro npotokona) Heobxoanm MacTep ceTu.
Mpnbop KMC-®1 He MOXeT BbINONHATL PpyHKLMK MacTepa ceTu.

B kayectBe MacTtepa cetn MOXHO mcnonb3osaTtb MK ¢ nogknodYeHHbIM aganTepom unu apyrue npubopsl ¢
uHTepdencom RS-485, Hanpumep, nporpammMmpyeMbIin KOHTPONNep, NaHenb oneparopa u T. A.

8.2 CeTeBble napameTpbl U UX 3aBOACKMNe YCTaHOBKHA
[nsa pabotbl npubopa B cetn RS-485 cnenyeTt HAaCTpoUTb €ro ceTeBbIE NAapaMeTpbl.

B cnyyae nogkntoveHns Heckornbkux npmdopoB k ogHoMy K yepe3d RS-485 cnenyet 3agaBaTb 0OUHAKOBbIE
ceTeBble NapamMeTpbl A8 Bcex Npnbopos B ceTu (3a UCKITYEHMEM YHMKanbHOro 6a3oBoro agpeca).

Pexwum paboTel ceTn RS-485 3afaeTca B napaMmeTpax yposHs FL Y.

Ecnu Ha LM yacTo nosiensitoTca cooblleHns 06 owmbkax npyu YTEHUN UK 3anucu napameTpoB, Heo6GXoauMo
N3MEHUTL CKOPOCTb 06MeHa AaHHbIMK (MapameTtp bF5 B PLY).

8.3 basoBbIn agpec
Kaxabin npubop B cetn RS-485 nomkeH uMeTb CBOM yYHUKanNbHbIN 6a30BbIN agpec.

OnuHa GasoBoro agpeca npubopa onpedensercs napameTpoM A Len (PLY) Bo Bpemsi HAaCTPOMKM ceTeBbIX
napameTpoB. [lapameTp MoOXeT MpuWHUMaTb Tonbko ABa 3Hadenus (B wnm {1 6ut). CoOTBETCTBEHHO,
MaKcuMMarnbHOe 3Ha4YeHne, KOTOpoe MOXET NpUHMMaTL 6a3oBbI agpec Npu 8-6utHoM agpecauun — 248, a npu
11-6uTtHoM agpecaumm — 2040.

Ha 3aBoge-u3rotoBuTene BceM NpuGopam yCTaHaBNMBaeTCA OAMHAKOBbIN 6a3oBbii agpec Addr = O (FLH).
Ecnn nnaHupyetcs ncnonb3osatb B ogHou cetn RS-485 Heckonbko npnbopos, TO MM Heobxoammo 3agatb
HOBble 3HaYeHus ba3oBbIx agpecos.

Onsa kaxgoro cnegytowero npubopa KMC-®1 B cetn 6a3oBbii agpec 3agaeTcs kak 6a3oBbii agpec

1

npeaplayLero npubopa nnoc .

Mpn pabote no npotokony OBEH 6aszoswii agpec 2040 3apesepBupOBaH [AMs LUMPOKOBELLATENBHOMN
pacchbInku.

8.4 CurHanmsauusa paboTbl N0 nHTepdency cBa3un

Ecnn obmeH gaHHbIMKM No RS-485 oTCyTCTBYET B TEUEHME BPEMEHM, NPEBLILIAKOLWErO AOMYCTUMYHO 3a4EPXKKY
(napamertp t. out), cBeTOgMoa RS HaumMHaeT HenpepbIBHO cBeTUTLCS. Ecnu £. out = 0, KOHTPOSb paboTkl ceTu
OTKIHOYEH.
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9 TexHunyeckoe obcnyxmBaHmne

9 TexHuyeckoe obGcnyXxuBaHue

Bo BpeMA BbIMNOJTHEHUA pa60T Nno TeXHN4eCKomMy O6CJ'Iy)KI/IBaHI/IIO r|p|/|6opa cnenyer cobntogatb Tpe6OBaHl/IFI
©e3onacHoCTK u3 pasgena 3.

TexHnyeckoe obCnyXuBaHWe npubopa NpPOBOAWUTCSH He pexe OdHOro pasa B 6 MecsaueB U BKIoYaer
cnepyoLue npoueaypbl:

* NpoBepKa KpenneHus npuoopa;

* NpoBepKa BUHTOBLIX COEANHEHMWIA;

* yaaneHue nbinu 1 rpAsun ¢ KNeMMHKKa npuéopa.

10 MapkupoBka

Ha kopnyc npmubopa HaHeCeHb!:
* HaMMeHoBaHue Npmnbopa;
* cTeneHb 3awwmThl kopnyca no FOCT 14254;
* HaNpsKeHWe 1 YacToTa NUTaHus;
* noTpebnsemasi MOLLHOCTb;
* KNnacc 3aLwmThbl OT NopaxeHus anektTpuieckum Tokom no NOCT 12.2.007.0;
* 3HaK cooTBeTCTBMSA TpeboBaHusam TP TC (EAC);
* CTpaHa-n3roToBUTENb;
* 3aBOAICKOM HOMEP npubopa 1 roa Bbinycka.

Ha noTpebuTenbckyto Tapy HaHECEHbI:
* HaMMeHoBaHue Npmnobopa;
* 3HaK cooTBeTCTBUSA TpeboBaHusam TP TC (EAC);
* CTpPaHa-n3roToBUTENb;
* 3aBOACKON HOMep npubopa U rog Bbinycka.

11 YnakoBKka

YnakoBka npubopa npoussoantca B cootBetctBuM ¢ [OCT 23088-80 B noTpebutensckyto Tapy,
BbINMOSTHEHHYIO 13 KOpoboYHOro kaptoHa no NOCT 7933-89.

YnakoBka npubopa npu nepecoinke noyton nponssoamutca no FOCT 9181-74.

12 TpaHcnopTupoBaHue U XpaHeHue

Mpubop pomkeH TpaHCNOPTUPOBATLCA B 3aKpbiTOM TpaHcnopTe nwoboro Buga. B TpaHCnopTHLIX cpeacTBax
Tapa J0SmKHa KpPenuTbCs COrnacHoO npasuniam, 4eVCTBYIOLWMM Ha COOTBETCTBYIOLLMX Buaax TpaHcnopTa.

YcnoBust TpaHCNOpPTMPOBaHUA AOMKHbI cooTBeTcTBOBaTh ycrnosusam 5 no NOCT 15150-69 npu Temnepatype
OKpyXatoLLlero Bo3gyxa oT MuMHyc 25 o nntoc 55 °C ¢ cobnogeHnemM mep 3awuTbl OT ya4apoB U BUbpaLmi.

Mpubop crnepyeT NepeBo3nTb B TPAHCNOPTHOM Tape NOLUTYYHO UK B KOHTEHEepax.

XpaHuTb Npubopbl CreayeT Ha CTennaxax B UHAUBMAYaNbHOM YNakoBKe UM TPAHCNOPTHOM Tape B 3aKpbITbIX
oTannvMBaeMbIX MOMELLEHMAX Mpu Temneparype Bosayxa oT nmoc 5 go nmoc 40° C 1 oTHOCUTENbHOWN
BMnakHOCTM Bo3ayxa He 6onee 80%.B Bo3ayxe NOMELLEHUI OOIMKHbI OTCYTCTBOBATb KUCIOTHbIE, LLIENOYHbIE W
Opyrue arpeccmBHbIe NPUMECH.

MpuGop creayeT XpaHUTb Ha CTennaxax.
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13 KoMnneKkTHoCTb

13 KomMmnnekTHoCTb

HauvmeHoBaHue KonuyectBo
Mpubop 1w
MacnopT n MapaHTUHbLIN TanoH 1 9ka.
PykoBoacTBo no akcnnyatauum 1 aks.
KomnnekT KpenexHbIX afieMeHTOB 1Kk-T.
MeToguka nosepku (no TpeboBaHMo 3akasynka) 1 k3.

NMPUMEYAHUE
M3rotoButenb ocTaBnseT 3a cobo NpaBo BHECEHUS AOMOSTHEHMIA B KOMMITEKTHOCTL Npubopa.

14 MNapaHTUUHbIE 00sA3aTeNnbCTBA

M3rotoBuTeENb rapaHTUpPyeT COOTBETCTBME Mpubopa TpeboBaHuam TY npu cobnogeHun  ycrioBui
aKcnnyataumm, TpaHCNOPTUPOBAHUA, XPaHEHUSA U MOHTaxa.

[[apaHTUIHBIN CPOK aKCNyaTauumn — 24 mecsita co OHS NPogaxu.

B cnyyae Bbixoga npubopa K3 CTpos B TEYEHME rapaHTUAHOINO cpoka Mpu COOMoAEHUM YCIOBUMA
SKCMnyaTauuu, TPaHCMOPTUPOBaHMS, XPaHeHWs W MOHTaxa nNpeanpusaTUe-u3roToBuTens 06a3yeTcs
OCYLLECTBUTb €ro 6ecnnaTHbIi PEMOHT UMK 3aMeHy,.

Mopsigok nepegayn npubopa B pEMOHT COAEPXKUTCS B MAcnopTe U B rapaHTUAHOM TarnoHe.
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MapameTpbl Npubopa, gocTynHbie no npoTtokony OBEH

MpunoxeHue A. NMapameTpbl Nnpndopa, AocTynHbIe no npotokony OBEH

Tabnuua A.1 — NMapameTpbl npubopa, AocTynHble no npotokony OBEH

MapameTp UHpuka- HASH Ovana3soH Tun MpumevaHue
uusi Ha LA OaHHbIX
Kog nocnenHen ceteBom 0x0233 |CM. unsigned | Tonbko YyTeHue
owmbkn n.Err Tabnuuy A.2 char
Pexum pabotsl Mode 0x5304 unsigned | 3anuck/UTeHne
char but 15=1
B KayecTBe
KoadppumumeHToB
TpaHcdopmaunm
ncnonb3yeT uenble yucna
CO CMELLIEHNEM TOYKM.
Butbl 0-8 ons kKanMbpoBKK
3anncb M3MeHeHun B 0x8403 unsigned | na npumeHeHns n
3HEProHe3aBUCUMYIO char | coxpaHeHus napameTpoB
namsTb U Nepexoa Ha 3anuncatb 0x81
HOBble
ceTeBble HacTporiku Aply
VI3amepeHHoe 3HayeHne i 0xA4A4 float Tonbko YTeHne
HanpshkeHust
C NnaBatoLLen TOYKOM in.
ul
VI3mepeHHoe 3HaveHne A 0xB343 float | Tonbko YTeHue
TOKa
C nnaeatoLen Toukon in.i1
3HaueHme NomnHol LA 0x65A1 float | Tomnbko uTeHue
MOLLHOCTH
C nnaeatoLlen Toukon In.
S1
3HaueHue aKkTUBHON Y 0xCFD5 float | Tonbko YTeHue
MOLLIHOCTH
C nnaeatoLlen Toukon In.
P1
3HaveHne peakTUBHOM LiArF 0xA9F9 float Tonbko uTeHune
MOLLIHOCTHM
C nnagatoLlen Todkon In.
Q1
3HayeHne N3MepeHHoro FC 0xC232 float | Tonbko YTeHue
KoadhpmUmMeHTa MOLLIHOCTH
C nnasatoLLen TOYKON
cos.1
3HaueHune HacToThl CeT!n F 0x5A58 float | Tornbko YTeHue
¢ nnasawowen Toukon in.F
3Ha4eHne NomnHon aHeprum ELR 0x6794 float | Tonbko uteHue
c nnaeatowien Toukon EVA
3HaueHe akTNBHOM EY- 0x8377 float | Tonbko YTeHune
3Heprum
¢ nnaeatoLlen toukon EWt
3HayeHune peakT1BHOW ELIR- 0x598A float | Tonbko YTeHue
3Heprnm
C NnnaBatoLLEen TOHKON
EVAr
YpoBeHb FL !
Mpynna 55+
YcTaska Hanpskenma Sy 0x2FBF |(40... float | 3anuce/MTenve
C nnasatowen To4kon S.V 400) x N.u Mo ymonyaHwuio —220
3oHa ructepesuca HU 0xA9A9 |(20... float | 3anucb/MTeHue
KoMnapaTtopa HanpsikeHns 200) x N.u Mo ymonyaHuio — 40
¢ nnaeatoLlen Toykon H.V
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MapameTpbl Npnbopa, gocTynHble no npotokony OBEH

MpogomkeHue Tabnuubl A.1

MapameTp UHauka- HASH Onana3soH Tun MpumeyaHue
uua Ha LN OaHHbIX
YcTaBka Toka ¢ SR 0x461D |(0,02... float | 3anuck/MTeHne
nnasatoLien Todkon S.A 5000) x N.t Mo ymonyaxuio — 2,500
30Ha ructepesuca HA 0xCO00B |(0,01... float 3anucbk/HUTeHne
KoMnapaTtopa Toka 2500) x N.t Mo ymonyanuio — 1,000
¢ nnaeatoLlen Todkon H.A
YcTaBka nonHom SLA 0xF599 |(20...2000) % float |3anuce/MTeHune
MOLLIHOCTH C nnaBatoLlemn N.t x N.u Mo ymonyaxuio — 1000
Toukon S.VA
30Ha rucrtepesuca HLUR 0x738F |[(10...1000) x float 3anuck/HUTeHne
KomnapaTtopa NornHom N.t x N.u Mo ymonyanuio — 1000
MOLLHOCTH
¢ nnaeatowlen Toukon H.VA
YcTaBka akTUBHOWM St 0x117A |(20...2000) x float | 3anucb/MTeHne
MOLLIHOCTMU C nriaBatoLLein N.t x N.u Mo ymonyanumio — 1000
To4Kon S.Wt
30Ha ructepesunca HYt 0x976C |(10...1000) x float | 3anucb/MTeHne
KoMnapaTtopa akTUBHOM N.t x N.u Mo ymonyaxuio — 1000
MOLLHOCTH
¢ nnasatowen Toukon H.Wt
YcTaBka peakTUBHOM Sur 0x67C4 |(20...2000) x float | 3anuck/MTeHne
MOLLIHOCT!U N.t x N.u Mo ymonyaxuio — 1000
C nrasaroLlen To4Kon S.vr
3o0Ha ructepesuca Hur 0xE1D2 |(10...1000) % float | 3anucw/MTeHne
Komnapartopa peakTMBHON N.t x N.u Mo ymonyanuio — 1000
mowiHocTn H.vr
YcTaBka cos @ ¢ SFC 0x04DE |0...1 float | 3anucb/MTeHne
nnasatoLlen Toukon S.Fi Mo ymonyanuo — 0,5
30oHa ructepesuca HFC 0x82C8 |0,01...0,5 float |3anucb/MTeHune
KoMnapaTopa cos ¢ Mo ymonuyaxuio — 0,4
¢ nnaeatowen Toukon H.Fi
YctaBka yactotbl S.F S5F 0xF136 [45...65 float 3anucbk/UTeHne
Mo ymonyanuio — 50,0
30Ha ructepesuca HF 0x7720 |0,01...10 float 3anucbk/HUTeHne
Komnaparopa 4acToThl Mo ymonyanuio — 1,0
c nnaeatowlen Toukon H.F
Fpynna AHAL

HwxHsist rpaHnua permeTp. L 0x1AD5 |(40...400) x float 3anucbk/UTeHne
HanpspkeHns N.u Mo ymonyanuio — 200,0
c nnaeatoLlen Toukon V.L
BepxHsisi rpaHuua perueTp. LH 0x8909 |(40...400) % float 3anuck/HTeHne
HanpskeHns N.u Mo ymonyanuio — 240,0
¢ nnaeatowlen toykon V.H
HwxHsasa rpaHuua AL 0x02C7 |(0,02... float 3anuce/UTeHune
pervcrpauumn Toka 5000) x N.t Mo ymonyanuo — 2,000
¢ nnaeatowen Toukon A.L
BepxHsas rpaHuua AH 0x911B [(0,02... float | 3anucb/MTeHne
perucrpauumn Toka 5000) x N.t Mo ymonyanuio — 4,000
¢ nnaeatoilen Toukon A.H
HwxHAs rpaHnua peructp. UAL 0xBDB5S |(20...2000) x float | 3anucb/MTeHne
MOMHON MOLLHOCTHU N.t x N.u Mo ymonyanuo — 200
¢ nnaeatowlen Toukon VA.L
BepxHsas rpanHuua permctp. LAH 0xBOE8 |(20...2000) x float | 3anucb/MTeHue
MOMHON MOLLHOCTHU N.t x N.u Mo ymonyaxuio — 2000
c nnaeatoLlen Toukon VA.
H
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MapameTpbl Npubopa, gocTynHbie no npoTtokony OBEH

MpogomkeHue Tabnuubl A.1

ynpasneHuns bl.Ar

(on)

0-
OTKINK4YEeHa
(OFF)

MapameTp UHauka- HASH [Onana3oH Tun MpumeyaHue
uua Ha LN OaHHbIX
HwxHasa rpaHuua permctp. L 0xB5CF |(20...2000) x float 3anucb/HTeHne
aKTMBHOW MOLLHOCTU N.t x N.u Mo ymonyaxuio — 200
c nnaeatoLlen Toukon Wt.
L
BepxHsia rpaHuua pernctp. YeH 0xB892 |(20...2000) x float 3annce/MTeHne
aKTUBHOW MOLLIHOCTU N.t x N.u Mo ymon4yanumio — 2000
¢ nnaeatoLlen Toukon Wt.
H
HwxHss rpaHuua permctp. ur.l 0x47CB |(20...2000) x float 3anuck/HTeHne
peakTUBHOW MOLLHOCTU N.t x N.u Mo ymonyaxuio — 200
C nnasatoLen Toukon r.L
BepxHsa rpaHuua pernctp. wr H 0x4A96 |(20...2000) x float 3anucbk/HTeHne
peakTMBHOW MOLLIHOCTH N.tx N.u Mo ymonyaHuio — 2000
¢ nnasatowen Toukon Vr.H
HwxkHsAsA rpaHnLa perucTp. FCL 0x202B |0...1 float 3anuce/UTeHune
Cos® Mo ymonyanuio — 0,25
¢ nnaeatoLlen Todkon Fi.L
BepxHsist rpaHnLa perncTp. FCH 0x2D76 |0...1 float 3anuce/UTeHune
Cos® Mo ymonyaxuto — 0,75
c nnaeatowlen Todkon Fi.H
HwxkHsAsA rpaHnua perucrp. FiL 0xF12D |45...65 float 3anucb/HTeHne
HacToThl Mo ymonyanuio — 49,5
¢ nnaeatowlen Toukon F.L
BepxHsist rpaHnLa perncTp. FH 0x62F1 [45...65 float 3anuce/UTeHune
HacToThl Mo ymonyanuio — 50,5
c nnaeatowlen to4ykon F.H
Fpynna dAEA
Texywun rog UEAr LIER- 0x480C |00...99 unsigned | 3anuck/UTeHne
char
Tekywmn mecsy, Mont nont 0xC649 |1...12 unsigned | 3anunce/YTeHune
char
Tekywee uicno dAtA dRER 0x6D65 |1...31 unsigned | 3anuce/UTeHne
char
Tekyllee 3Ha4YeHne YacoB Hour OxEFF7 |0...23 unsigned | 3anucb/MTeHne
Hour char
Tekyllee 3Ha4YeHne MUHYT ACnE 0x2748 |0...59 unsigned | 3anucb/MTeHne
Mint char
TekyLLee 3Ha4YeHne SEC 0xB14B |0...59 unsigned | 3anuncb/YTeHune
cekyHa SEC char
HeobxogumocTb EnEr 0xFC38 |1 —cbpoc unsigned | o ymonyaHuto — 1
OBHyneHus aHeprum CYETYMKOB MO char
nocne cbpoca nuTaHus CHATUIO
EnEr nuTaHus (on);
0 — cyeTynkum
MO CHATUIO
NUTaHNS
CoxpaHsitoTcs
(OFF)
C6bpoc 3HaqeHuit 5 Ecir 0xAEA5 unsigned | 3anuce.
NOACHUTaHHbIX 3HEPrnn char 3anucaTtb «1» gnsa
Eclr NpUMEHEHNS
YpoBeHb FLZ (no RS-485 HeAOCTYNHbI)
BnokupoBka py4yHoro bl Ar 1 — BknoveHa Mo ymonyanuio — 0
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MapameTpbl Npnbopa, gocTynHble no npotokony OBEH

MpogomkeHue Tabnuubl A.1

MapameTp UHauka- HASH Onana3soH Tun MpumeyaHue
uua Ha LN OaHHbIX

PaspeLueHune BkIo4eHus Alrr 1 — BKkntoveHa Mo ymonyanumto — 0
aBapuvnHON curHanusauum (on)

ALrm 0-
OTKMOYeHa
(OFF)

Mpynna AL.E

YcTaHoBKa BbIXOOHOW AL.E 0- Mo ymonyanuto — 0
xapaktepuctukm BY1 1AL. n3mepuTerns;
1 — npsimon
rMcTepesuc;

2 — obpaTHbIf
rMCTEepesuc;
3-n-
obpasHas
Xapakrepu-
CTUKa;

4 —U-
obpasHas
Xapaktepu-
CTUKa;

5_
permcTparop

Mpynna oA F

MpnBsaska aHanorosoro oA P 0 — Her; Mo ymonyanumio — 0
BY1 k KOHTpOnuMpyeMomy 1-k
napameTtpy 10A.P HanNPsXKeHNIo;

MpuBsA3ka aHanoroBoro oA P g — KTOKy;
BY2 k koHTponmpyemomy — K nonHon

napametpy 20A.P 2"3”;'-(”0“”;
MpuBsi3ka aHanorosoro JoRF aKTUBHOW
BY3 Kk KOHTpOnMpyeMomy MOLLHOCTH
napameTpy 30A.P 5—k
peakTuBHOM
MOLLHOCTH;
6 — K cosQ
7 — KvyacToTte
Mpynna aod
MpuBaska od 0 — Her; Mo ymonyanuio — 0
KOHTPOSNIMPYEMOTO 1-BY1;
Hanps»KeHnst 2-BY1wn
K anckpetHoiv BY 0d.U BY2;
MpvBsA3ska OdR 3 E; B§/_1’ BY2
KOHTPONMPYEeMOro Toka mBY3;
K AnckpetHoiM BY 0d.A g;:fw "
MpwuBaska odL 5_ éyz;
KOHTPONMPYEMOW NOSHOM 6—BY2u
MOLLHOCTH BY3:
K AnckpeTHbiM BY 0d.UA 7 —BY3
MpuBsaska 04~
KOHTpONMpyemowm

aKTUBHOW MOLLIHOCTH
K AuckpeTHbiM BY 0d.Wt

MpuBsska Odur
KOHTPOSNIMpYyeMOm
peakTUBHOM

K anuckpetHeim BY 0d.vr
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MapameTpbl Npubopa, gocTynHbie no npoTtokony OBEH

MpogomkeHue Tabnuubl A.1

MapameTp UHauka- HASH [Onana3oH Tun MpumeyaHue
uua Ha LN OaHHbIX
MpvBsA3ska OdFC
KOHTPONMPYEMOIO COS®
K anckpetHoim BY 0d.Fi
MpuBsaska O4F
KOHTPONMpyeMOon 4acToThbl
K anckpetHoim BY 0d.F
pynna d.AL
3agepxka BpeMeHn idon ot 0 go 3600 Mo ymonyanumio — 0
BKkntoveHns BY1 1.d.on C
3apepxka BpemMeHun cdon ot 0 go 3600 Mo ymon4yanuio — 0
BKNtoveHns BY2 2.d.on C
3apgepkka BpeMeHu Jdon ot 0 go 3600 Mo ymonyaHuio — 0
BKntoveHns BY3 3.d.on c
3agepkka BpeMeHu {dof o1 0 oo 3600 Mo ymonyaHuio — 0
oTkntodeHnsa BY1 1.d.of c
3apepxkka BpemMeHu cdoF o1 0 oo 3600 Mo ymonyaHuio — 0
oTkntodeHus BY2 2.d.of c
3agepkka BpeMeHu JdoF ot 0 go 3600 Mo ymon4yaHuio — 0
oTkntoveHunsa BY3 3.d.of c
Mpynna 5.0l/
PaspelueHvie pyyHoro SEto 1- Mo ymonuaHuio — 1
ynpaBreHus paspeLueHo
Bbixogamn SET.o (on);
0-—
3anpeLleHo
(OFF)
Bbixoq 1 1H.ou Hou 0...1000 Mo ymonyanuio — 0
Bbixon 2 2H.ou CHou 0...1000 YUteHue.
Mo ymonyaHuto — 0
Bbixog 3 3H.ou IHou 0...1000 Mo ymonyaHuio — 0
YposeHb FL 7
Fpynna ru.nt
Koadpcpmumnent nu 0xAADF | o1 0,001 oo float 3anucbk/YTeHne.
TpaHcdopmMauus 9999 Mo ymonyanuo — 1,0
HanpsHkeHust
¢ nnaeatowlen Todkon N.u
KoapdmumeHT nt 0xC7C6 |o1 0,001 go float 3anuce/UTeHune
TpaHcdopmaLmsa Toka 9999 Mo ymonuyanumio — 1,0
c nnaeatowen Toukon N.t
lNeproanyHOCTb CMEHBI CndE oT 100600 ¢ Mo ymonuanuio — 1
napameTpoB
NP LUKNNYeCKon
mHaukaumn ind.t
lMeprognyHocTb Crdr oT1p060¢ Mo ymonuaHuio — 1
obOHoBREHus
nHdopmaumm Ha LA ind.r
CoCTOsIHME LMKNNYEeCKon cnad A 1 — BKMtOYEHaA Mo ymonyaHuio — 0
MHAuKaummn nocne (on)
nepesanycka npmbopa 0-
ind.A OTKJTHO4EHa
(OFF)
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MapameTpbl Npnbopa, gocTynHble no npotokony OBEH

MpogomkeHue Tabnuubl A.1

MapameTp

Unpuka-
uua Ha LN

HASH

Onana3oH

Tun
AaHHbIX

MpumeyaHue

MHankaums CUCTEMHbIX
owmnbok Stat

SERE

0x9C5B

0 — owmbka
EEPROM;

1 — owmbka
cBsasu ¢ AL,
2 —oLwwmnbka
NPUMEHEHMS
napameTpoB

unsigned
char

YT1eHue

YposeHb PL4

HaseaHue npnbopa dEv

0xD681

Ctpoka
ASCII, 6 6ant
KMC-10

char[6]

Tornbko YTeHne

Bepcusa nporpammel VEr

0x2D5B

ASCII, 5 6ant
Vx.yy

X — Homep
BEpCUM,

YY— Homep
nogsepcun

char[5]

Tornbko YTeHue.
YctaHaBnuBaeTcs
npeanpuaTnem-
M3roToBUTENEM

CkopocTtb obmeHa bPS

Faesy

0xB760

Byte:

0 - 2,4 xbut/c;
1 —4,8 Kbut/c;
2 —9,6 KbuT/c;
3 —14,4 kbut/
C;

4 — 19,2 kbut/
C;

5 - 28,8 kbut/
C;

6 — 38,4 kbut/

C;

7 — 57,6 kbut/
C;

8-115,2
kbut/c

unsigned
char

3anuce/YTeHue.
Mo ymonyaHuio — 2

[nvnHa cnoBa gaHHbIX Len

LEn

0x523F

Byte:
7—-70ut
8 -8 6urt

unsigned
char

3anuce/YTeHne.
Mo ymonyaHuio — 8

Tun KOHTPONS YeTHOCTH
PrtY

PreYd

0xE8C4

Byte:

0 — KoHTpOnSA
HeT;

1 — 4eTHOCTb;
2_
HEYETHOCTb

unsigned
char

3anucb/YTeHne.
Mo ymonyaHuo — 0

KonunyectBo cton-6ut Sbit

ShCE

0xB72E

Byte:
1 — oauH;
2 —pBa

unsigned
char

Mo ymonyaHuio — 2

3agepxka oTBeTa
npubopa rS.dL

rhdl

0x1E25

Byte:
ot 0 pgo 255
MC

unsigned
char

3anuce/YTeHue.
Mo ymonuaHuio — 45

CeTteBow Tarim-ayT t.out

tout

0xBEC7

Word_16:
ot0po600cC

unsigned
short

3anuce/UTeHue.
«0» — OTKIMOYNTbL TaiM-ayT.
Mo ymonuaHuio — 600

Anpec npubopa Addr

Addr

0x9F62

Word_16: 010
no 2047

unsigned
short

3anuncb/YTeHne.
Mo ymonyaHuo —16

Tun npoTtokona Prot

Prot

0x41F2

0 — Modbus
ASCII (ASC);
1 —Modbus
RTU (rtu);

2 — OBeH;
(OWEN)

unsigned
char

3anuce/UTeHne.
Mo ymonyaHuio — 2
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MapameTpbl Npubopa, gocTynHbie no npoTtokony OBEH

MpogomkeHue Tabnuubl A.1

MapameTp UHauka- HASH Onana3soH Tun MpumeyaHue
uua Ha LN OaHHbIX
AnvHa ceTesoro ALEA 0x1ED2 |Byte: unsigned | 3anucb/MTeHue.
appeca A.Len 8 -8 6uT; char | o ymonyaHwuio — 8
11 -116ut
YpoBeHb PL5
NamepeHHoe L 0x0OBAD |(40...400) x float |YTteHue
MUHUMaNbHOE 3Ha4YeHne N.u
HanNpsKeHus
C niaBatoLLie ToO4KON mi.
U
NamepeHHoe rid 0x8A78 |(40...400) x float |YTteHue
MaKcuMMmarnbHOe 3Ha4yeHne N.u
HanpsHkeHus!
C nnaBatoLLie TOYKON mX.
U
N3mepeHHoe LA 0x3384 |(0,02... float YUteHne
MWHUMarbHOE 3Ha4YeHne 5000) x N.t
TOoKa
C nnaBatoLen TOYKOM mi.
A
M3mepeHHoe A 0xB251 |(0,02... float YteHne
MakcuMMarbHoe 3HavyeHue 5000) x N.t
TOKa
C nnaBatoLLien TO4KON mX.
A
NamepeHHoe LLUA 0x45B9 |(20...2000) x float |YTeHue
MWHMUManbHOE 3Ha4YeHne N.t x N.u
NOSTHOW MOLLHOCTH
C niaBatoLLen ToO4KON mi.
VA
N3mepeHHoe xR 0xC46C |(20...2000) x float YUTteHne
MaKCUMarnbHOE 3Ha4YeHne N.t x N.u
MOSMHOW MOLLIHOCTM
C NnaBakoLen TO4KON mX.
VA
N3amepeHHoe nC.HE 0xC675 |(20...2000) x float |YTtenue
MWHMUMarbHOE 3Ha4YeHne N.t x N.u
aKTVMBHOW MOLLLHOCTH
C nNnaBaroLLen ToO4KONn mi.
Wt
N3mepeHHoe Aot 0x47A0 |(20...2000) x float UTteHne
MakcumMmanbHoe 3Ha4YeHue N.t x N.u
AKTUMBHOW MOLLIHOCTH
C NfaBakoLen TO4KON mX.
Wt
NamepeHHoe ACur 0x35B3 |(20...2000) x float |YTtenue
MWHMUMarnbHOE 3Ha4YeHne N.t x N.u
peakTUBHOW MOLLHOCTU
C nnaBatoLLen ToO4KON mi.
ur
NamepeHHoe AGur 0x35B3 |(20...2000) x float |YTteHue
MaKcMMmarnbHOe 3Ha4yeHne N.t x N.u
peakTMBHOWM MOLLLHOCTM
C nnaBatoLLen TO4KON mX.
ur
NamepeHHoe LFC 0x157A |0...1 float |YTtenue
MUHUManbHOE 3HaYeHne
cos¢ mi.Fi
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MapameTp UHauka- HASH Onana3soH Tun MpumeyaHue
uua Ha LN OaHHbIX

NamepeHHoe AoFC 0x94AF |0...1 float |YTtenue
MaKkcumarbHOe 3Ha4YeHne
cos ¢ mx.Fi
M3mepeHHoe LF 0x99F0 |[45...65 float UTteHne
MUHUMarbHOE 3Ha4YeHne
yacTtoTbl mi.F
M3mepeHHoe rF 0x1825 |45...65 float UTteHne
MaKCMMarbHOe 3Ha4YeHne
yacToTbl mx.F
C6poc Bcex U3amMepeHHbIX flrd 0x1B4C unsigned | 3anuceb.
MaKcUMarbHbIX 1 char | 3anucatb «1» (unu noboe
MUHUMAaITbHbBIX 3HaYEeHWUIA 3Ha4YeHue, HO MnaaLnin
Cl.ix out =1)
Bpems cukcaumm 0xAA3A |bant0—-CC | unsigned |YteHune
N3MEPEHHOTO MM:; long
MWHVMMarbHOIO 3Ha4YeHUs Bait 1 =4y
HanpsbkeHus ti.U nn;
Bpemsa dukcaumm 0x2BEF |baiT2-rogd, | unsigned |Yrtenue
n3MepeHHoro |ong
MaKCUMaribHOro 3Ha4YeHus roe CC (0...
HanpsikeHus tx.U 59) —
Bpems dukcaumm 0x9213 | CeKyHAbI, unsigned |Ytexne
N3MepPeHHOro MM (0...59 - long
MUHUMAaIbHOro 3Ha4YeHne MUWHYTbI,
TOKa ti.A 44 (0...23) -
Bpems dukcaumm 0x13C6 | fackl, unsigned |Ytexne
N3MEepPEHHOro AR (1...31)- long
MaKCHUMarbHOro 3Ha4YeHus! AHn,
ToKa tx.A lop

(2000...2099)
Bpemsa dukcauum OxE42E |Bant 0 - CC | unsigned |YTeHne
M3MEepPEHHOro MM; long
MWUHMMAIbHOIO 3Ha4YeHUs Bant 1 —-4Y4
nonHom mowHocTtu ti.VA na;
Bpems dpukcauum 0x65FB | BalT 2-T0A, [ynsigned |Urenne
n3mepeHHoro long
MaKCMMarbHOro 3Ha4YeHWs rae CC (0...
NOMHOM MoLHOCTU tX.VA 22.)( _H o
Bpems doukcaLy 0%67E2 |\ (0. 50— | unsigned | Urenve
N3MEPEHHOTO MUHY TSI, long
MUHMMarbHOIO 3Ha4YeHUs Yy (0...23) —
aKTMBHOM MoLLHOCTK ti.Wt yachl
Bpemsa dukcauum 0xE637 |04 (1...31)— | unsigned |YTeHue
M3MepEHHOro OHu, long
MakcumaribHOro 3HayeHus log
aKTMBHOM MoLHocTH tx.Wit (2000...2099)
Bpemsa dukcauum 0xACOD unsigned |YTteHne
n3mMepeHHoro long
MUHMMarbHOIO 3Ha4YeHUs
peakTUBHOM MOLLHOCTM ti.
Ar
Bpemsa dukcauum 0x2DD8 unsigned | YTteHne
N3MEPEHHOro long

MaKCUMarbHOIro 3HaYeHus
peakTUBHOW MOLLIHOCTU tX.
Ar
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MapameTp UHauka- HASH [Onana3oH Tun MpumeyaHue
uua Ha LN OaHHbIX
Bpewms dukcaumm 0xB4ED |Bant 0-CC | unsigned |YTteHne
M3MepPEHHOro MM; long
MWHUMaIbHOro Bant 1 —4Y4
3HadeHusa cos @ ti.Fi na;
Bpems! dukcaLmn 0x3538 |BaNT2-TroA, [nsigned |Yrenme
M3MepPEHHOro long
MaKCcUMarnbHOro rne CC (0...
3HayeHus cos ¢ tx.Fi 59) -
CEKyHAbl, .
Bpems dukcaumu 0x3867 | MM (0...59) — unsigned |YTteHne
N3MEPEHHOTIO MUHY Tl long
MWHUManbHOrO 3Ha4YeHUs Uy (0 ’23) _
yacTorthl ti.F 4ach|
Bpemsa cukcauum 0xB9B2 | (1’_ ..31)— | unsigned |YTeHne
N3MEPEHHOTO HU long
MaKCMMarnbHOro 3Ha4YeHus Fop,,
yacTtoTthbl tx.F (20002099)
Tabnuua A.2 — Kog ceteBor ownbku (komaHaa n.Err)
Kon OnucaHue
0 Bes3owmnboyHbI Npuem kagpa
2 3apaHo nonoxeHue ToYkK, npesbilatoLLee 3
3 MonbiTka mogudhmnkaumm ROM-napameTpa
33 AnnapaTtHas owmnbka KagpMpoBaHuUs
39 HeBepHasi KOHTpOnbHasA cymma Kagpa
40 He HangeH geckpuntop
49 Pa3mep nons gaHHbIX HE COOTBETCTBYET OXXNAAEMOMY 3HAYEHUIO
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MapameTpbl Npubopa, JoCcTynHble No npotokony Modbus

NMpunoxeHne b. [MapameTpbl npubopa, AOCTYMNHbLIE MO MPOTOKONY
Modbus

[Onsa npotokona Modbus peann3oBaHo BbINONHEHWE CReaYOLLMX DYHKLNNA:
* 03, 04 (read registers) — YTeHVe 0QHOro NN HECKOMNbKMUX PEMMCTPOB;
* 06 (preset single register) — 3anuce ogHoro perucTpa;
* 16 (preset multiple registers) — 3anMcb HECKONMbKMX PETMCTPOB.
BasoBbii agpec Addr = 0 ABNAeTCA AN 3TOro NPOTOKONa LWMPOKoBeLLaTeNbHbIM, NpUbop GyaeT BbIMOMHATL

KomaHgpbl 3anucu (6, 16), Ho He ByaeT oTNPaBNATbL KBUTaHLUMM Ha NPUHSATbLIE kKomaHabl. Ha agpeca 6onee 247
npubop pearvpoBaTthb He OyaerT.

Ona doyHkumin 06 u 16 npu nonbiTke 3anncatb PErncTpbl, NpegHasHayYeHHble TOMbKO AMNS YTEeHWUs, Ui npu
nonbiTke obpaLleHns K HECYLLECTBYHOLLMM permctpam Bo3spallaetcs owmnbka 1 («lllegal function»).

Tabnuua B.1 — MapameTpbl npubopa, AocTynHbie no npotokony Modbus

MapameTp Homepa Owvana3oH Tun MpumeyvaHue
perncTpoB AaHHbIX
HassaHue npnbopa 0-3 KMC-19 string Tonbko YTeHne
Bepcusa nporpammbl 4-5 X — Homep string Tonbko YTeHue.
Bepcum, YcTaHaBnuBaeT-
YY- Homep co
nogBepcum npeanpuaTneM-
N3rotoBUTENEM
CkopocTtb 0bmeHa 6 0 — 2,4 kbut/cek; |int32 3anucbk/UYTeHne.
1 - 4,8 kbut/cek; Mo ymonyaxuio
2 - 9,6 kbuT/cek; -8
3-14,4 kbut/
Cek;
4 - 19,2 kout/
Cek;
5 - 28,8 kbut/
Cexk;
6 — 38,4 kout/
CeKk;
7 — 57,6 kbut/
Cek;
8 — 115,2 kbut/
ceK
[nnHa cnoBa gaHHbIX 7 7 —7 6uT; int32 3anucb/MTeHne.
8 -8 but Mo ymonyaxuio
-8
Ty KOHTPOSS YETHOCTKU 8 0 — KoHTpONA int32 3anucb/\TteHue.
HeT; Mo ymonyaHuio
1 — yeTHOCTb; -0
2 — HeYeTHOCTb
Konnyectso cton-6ut 9 1 —oauH; int32 3anvce/YTeHne.
2 —pBa Mo ymonyaHuio
-1
3apepxka oTBeTa npubopa 10 oTr 0 go 255mc |int32 3anucbk/UTeHne.
Mo ymonyaHumto
—45
CeTteBow Tarim-ayT 11 ot 0 go 600 cek |int32 3anuce/MTeHue.
«0» —
OTKIMHYNTb
TanM-ayT.
Mo ymonyaHumto
— 600
Anpec npubopa 12 ot 1 go 255 int32 3anucbk/UTeHne.
Mo ymonyaHuto
—1
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MapameTp Homepa Owana3oH Tun MpumeyaHue
perucTpoB OaHHbIX
Tun npoTokona 13 0 — Modbus int32 3anucb/YTeHne.
ASCII; Mo ymonyaHumto
1 —Modbus -2
RTU;
2 - OBeH
OnuHa ceTeBoro agpeca 14 8 — 8 6uT; int32 3anuvcb/YTeHne.
11 —-1106wut Mo ymonyaHuio
-8
Koa nocnepHewn ceteBor ownbKku 15 Cwm. int32 Tonbko YTeHve
Tabnuuy b.2
Bant ctatyca 16 YteHue: int32 Tonbko YTeHue
0 — owwnbka
EEPROM;
1 — owmbka
ceasu c AL,
2 — owwnbka
NPYMEHEeHS
napameTpoB
Pexxum paboThbl 17 int32 3anuce/UTeHne.
But 15=1
B KayecTBe
KoadhpurumeH-
TOB
TpaHcdopma-
LM UCnornb3yeT
uenble y1cna co
cMeLleHvem
TOYKMN.
Butel 0-8 ons
KanubpoBsku
[MonoxeHue [EeCATUYHON TOYKM B LIENOM 18 0(----) int32 3anuce/MTeHue.
3Ha4YeHun KoadurumeHTa TpaHchopmaLmm 1(---.-) Mo ymonyaHuio
HanpshkeHus 2(--.--) -0
3(----)
Llenoe 3HauyeHue koagpdpuumeHTa 19-20 oT 1 00 9999 int32 3anvce/YTeHne.
TpaHcdopMaunn Hanps>KeHns co Mo ymonyaHuio
CMeLLleHMeM TOYKU -1
MonoxeHue 0eCATUYHON TOYKN B LLIENIOM 21 0(----) int32 3anuce/MTeHue.
3HaYyeHun KospdpuumneHTa TpaHchopmarmm 1(---.-) Mo ymonyaHuio
TOKa 2(----) -0
3(----)
Llenoe 3HauyeHne koadpduumeHTa 22-23 0(----) int32 3anuce/YTeHne.
TpaHcdopmaLmmn Toka 1(---.-) Mo ymonyaHuio
2(----) -0
3(----)
MonoxeHue [eCATUYHON TOYKM B LIeNoM 24 0(----) int32 3anuce/MTeHue.
3Ha4YeHMe N3MEPEHHOTO HanpPsHKEHNSs 1(---.-) Mo ymonyanuio
2(----) -0
3(----)
Llenoe 3Ha4yeHve HanpsxeHnsa co 25-26 ot 0 0o 999 999 |int32 Tonbko YTeHne

cMeleHnemM To4Kn

NMPUMEYAHUE
|I| Bce 3HaueHuna nocne gecaTMyHON
TO4YKU OoTOpackiBatoTCs (6e3
OKpYrneHus).
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MapameTp Homepa Owvana3oH Tun MpumeyvaHue
perucTpos AaHHbIX
[MonoxeHue [ecATUYHON TOYKN B LIeNoM 27 0(----) int32 3anucb/MTeHue.
3Ha4YeHne N3MepeHHOro Toka 1(---.-) Mo ymonyaHuto
2(--.--) -0
3(----)
Llenoe 3HauyeHne namepeHHoro Toka co 28 - 29 ot 0 40 999 999 |int32 Tonbko YTEHUE
CMeLLEHNEM TOYKU
MNonoXeHne 4ecATUYHOM TOYKU B LIENOoM 30 0(----) int32 3anucb/MTeHue.
3HayeHue MOsfIHON MOLLIHOCTM 1(---.-) Mo ymon4yanuio
2(--.--) -0
3(----)
Llenoe 3HauyeHne NosHOM MOLLHOCTMK CO 31-32 ot 0 go 999 999 |int32 TonbKo YTEHUE
CMeLLEeHNEM TOYKN
MonoxeHue [ecATUYHON TOYKM B LIerNoM 33 0(----) int32 3anuce/MTeHue.
3HaYeHMN aKTUBHOW MOLLIHOCTH 1(---.-) Mo ymonyaxuio
2(--.--) -0
3(----)
Llenoe 3HayeHne akTMBHOM MOLLHOCTU CO 34-35 ot 0 go 999 999 |int32 Tornbko yTeHune
CMeLLEeHNEM TOYKN
MonoxeHue [ecATUYHON TOYKN B LIENoM 36 0(----) int32 3anuce/MTeHune
3Ha4YeHUN peakTMBHON MOLLIHOCTU 1(---.-) Mo ymonyaxuio
2(----) -0
3(----)
Llenoe 3HayeHne peakTMBHOM MOLLHOCTHN co | 37-38 ot 0 go 999 999 |int32 YT1eHne
CMeLLeHNEM TOYKU
[MonoxeHue [EeCATUYHON TOYKM B LIENOM 39 0(----) int32 3anuce/MTeHune
3Ha4YeHUN U3MepeHHOro koaddurumeHTa 1(---.-) Mo ymonyaHuio
MOLLIHOCTH 2(--.--) -0
3(----)
Llenoe 3HavyeHWe namepeHHOro 40-41 ot 0 go 1000 int32 UrteHue
KoathdmUMEHTA MOLLHOCTU CO CMELLiEHNEM
TOYKMN.
[MonoxeHue OEeCATUYHON TOYKN B LIENOM 42 0(----) int32 3anuce/MTeHune
3Ha4YeHUN 4YacToThbl CETU 1(---.-) Mo ymonyaHumto
2(--.--) -0
3(---)
Llenoe 3HauyeHne 4acToTbl CETU CO 43-44 ot 0 go 999 999 |int32 YTeHne
CMeLLeHEM OeCATUYHOW TOYKM
Llenoe 3HayeHne NOMHOM 3HEPrn 45-46 otr0 004294 int32 YteHune
967 295
Llenoe 3HayeHne akTMBHOW aHEPrn 47-48 otr0 004294 int32 YteHune
967 295
Llenoe 3HayeHne peakTMBHOMN SHeprnn 49-50 ot 0804294 int32 YteHune
967 295
30HbI rMcTepe3uca u yctaBKku
MonoxeHne OeCATUYHON TOYKKN 3HaYeHue 51 0(----) int32 3anucb/YTeHne.
HanpsXXeHns 1(---.-) Mo ymonyaHumto
2(--.--) -0
3(----)
3agaHHoe Lenoe 3Ha4YeHve HanpsxeHus 52-53 ot 0 80 999 999 |int32 YUTteHune
MonoxeHue AeCATUYHOM TOYKM 30HbI 54 0(----) int32 3anuce/MTeHue.
rmctepeaunca Komnaparopa HanpsXeHus 1(---.-) Mo ymonyaHuio
2(--.--) -0
3(----)
30Ha rnucTtepesuca komnapaTtopa 55-56 ot 0 80 999 999 |int32 YteHune

HanpsaXxeHua
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MapameTp Homepa Owana3oH Tun MpumeyaHue
perucTpoB OaHHbIX
[MonoxeHue AeCATUYHON TOYKN 3HAYEHUe 57 0(----) int32 3anuce/MTeHue.
TOKa 1(---.-) Mo ymonyaHumto
2(----) -0
3(---)
3agaHHoe Lenoe 3Ha4YyeHne Toka 58-59 ot 0 00 999 999 |int32 YteHne
MonoxeHue [eCATUYHON TOYKU 30HbI 60 0(----) int32 3anuce/MTeHue.
rmcrepesumca komnapaTopa Toka 1(----) Mo ymonyaHwuio
2(----) -0
3(----)
30Ha rmcTepesunca komnapartopa Toka 61-62 o1 0 00 999 999 |int32 UrteHue
MonoxeHwe AeCATUYHON TOYKN 3HAYEHUE 63 0(----) int32 3anuce/MTeHue.
MOTHOWN MOLLIHOCTHM 1(---.-) Mo ymonyaxuio
2(----) -0
3(----)
3agaHHoe Lenoe 3Ha4yeHne nosiHom 64-65 ot 0 00 999 999 |int32 YT1eHne
MOLLHOCTH
MonoxeHne 4eCATUYHOM TOYKM 30HbI 66 0(----) int32 3anuce/MTeHue.
rmcrepesmca komnaparopa nosiHon 1(---.-) Mo ymonyaxuio
MOLLIHOCTH 2(----) -0
3(----)
30Ha rmctepesunca komnapaTtopa nosiHom 67-68 o1 0 40 999 999 |int32 UrteHue
MOLLIHOCTH
MonoxeHue AecATUYHON TOYKN 3HAYEHne 69 0(----) int32 3anuce/UTeHune
aKTMBHOW MOLLHOCTU 1(---.-) Mo ymon4yaHuio
2(----) -0
3 ()
3agaHHoe Lienoe 3Ha4YeHne akTMBHOMN 70-71 o1 0 00 999 999 |int32 YteHne
MOLLIHOCTH
MonoxeHue [ecATUYHON TOYKN 30HbI 72 0(----) int32 3anuce/MTeHue.
rmcrepesmca komnaparopa akTUBHOM 1(---.-) Mo ymonyanuio
MOLLIHOCTH 2(----) -0
3(----)
30Ha ructepesunca KomnapaTtopa aktmueHon | 73-74 o1 0 0o 999 999 |int32 YteHune
MOLLHOCTH
MonoxeHwe AeCATUYHON TOYKN 3HAYEHUE 75 0(----) int32 3anuce/MTeHue.
peakTMBHOW MOLLIHOCTH 1(---.-) Mo ymonyaxuio
2(----) -0
3(----)
3agaHHoe uenoe 3Ha4deHne peakTMBHOM 76-77 ot 0 00 999 999 |int32 YT1eHne
MOLLHOCTH
MonoxeHne 4eCATUYHOM TOYKM 30HbI 78 0(----) int32 3anucbk/UTeHne.
rmcrtepesunca komnaparopa peakTMBHoOmM 1(---.-) Mo ymonyaHuio
MOLLIHOCTHU 2(----) -0
3(----)
30Ha ructepesmnca komnaparopa 79-80 ot 0 80 999 999 |int32 YUTteHune
peakTMBHOWN MOLLHOCTM
[MonoxeHwe EeCATUYHON TOYKN 3HAYEeHne 81 0(----) int32 3anuce/MTeHue.
cos @ 1(---.-) Mo ymon4yanuio
2(----) -0
3(----)
3apaHHoe Lenoe 3HadYeHne cos ¢ 82-83 ot 0 80 999 999 |int32 YUTteHune
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MapameTp Homepa Owvana3oH Tun MpumeyvaHue
perucTpos AaHHbIX
[MonoxeHue ecATUYHON TOYKN 30HbI 84 0(----) int32 3anucb/MTeHue.
rmcrepesunca Komrnaparopa cos ¢ 1(---.-) Mo ymonyaHuto
2(----) -0
3(----)
3o0Ha ructepesnca Komnapartopa cos @ 85-86 o1 0 40 999 999 |int32 UrteHue
[MonoxeHne A4eCATUYHON TOYKN 3HAYEeHne 87 0(----) int32 3anuce/YTeHne.
YacToThl 1(---.-) Mo ymonyaxuio
2(----) -0
3 ()
3apaHHoe Lenoe 3HayeHne 4acToThl 88-89 ot 0 00 999 999 |int32 Ytenne
MonoxeHue AeCATUYHOM TOYKM 30HbI 90 0(----) int32 3anucbk/UYTeHne.
rmcrepesunca komnaparopa 4acToThbl 1(---.-) Mo ymonyaHuio
2(--.--) -0
3(----)
30Ha rncTtepesnca komnaparopa 4acToThbl 91-92 ot 0 40 999 999 |int32 YteHune
paHuLUbI perucTpaumm
[MonoxeHue AeCATUYHOM TOUYKN BEPXHEN 93 0(----) int32 3anucbk/YTeHne.
rpaH1Lbl perncTpaummn HanpskeHns 1(---.-) Mo ymonyaHwuio
2(----) -0
3(----)
Llenoe 3HadyeHne BepXHEN rpaHuLb 94-95 o1 0 40 999 999 |int32 YUrteHue
perucTpaumm HanpsXxeHus
[MonoxeHue AeCATUYHOM TOUKN HUKHEN 96 0(----) int32 B3anucbk/UTeHne.
rpaHuLbl perncTpaumm Hanps>KeHns 1(---.-) Mo ymonyaHuio
2(----) -0
3(----)
Llenoe 3HayeHne HMXHEN rpaHnLbl 97-98 ot 0 g0 999 999 |int32 YT1eHne
perucTpaumm HanpshkeHus
[MonoxeHue [EeCATUYHON TOYKN BEPXHEW 99 0(----) int32 Banuce/MTeHue.
rpaHuvLbl peructpawmm Toka 1(---.-) Mo ymonyaHuio
2(----) -0
3(----)
Llenoe 3Ha4yeHne BepxHen rpaHuLbl 100-101 ot 0 80 999 999 |int32 YUTteHune
perucrpaumm Toka
MonoxeHne AeCATUYHON TOYKN HUXKHEN 102 0(----) int32 3anuce/MTeHue.
rpaHuLbl perncTpawmm Toka 1(---.-) Mo ymonyaHuio
2(----) -0
3(----)
Llenoe 3Ha4yeHne HUXHeN rpaHnLbl 103-104 ot 0 80 999 999 |int32 YUTteHune
perucrpaumm Toka
[MonoxeHue OeCATUYHOM TOUKN BEPXHEN 105 0(----) int32 3anucbe/UTeHne.
rpaHuLbl perncTpawmm nosIHON MOLLHOCTHU 1(---.-) Mo ymonyaHuio
2(----) -0
3(----)
Llenoe 3Ha4yeHne BepxHen rpaHnLbl 106-107 ot 0 0o 999 999 |int32 YTteHune
pervcTpaumm NosIHOM MOLLIHOCTH
MonoxeHne AeCATUYHOM TOUYKN HUKHEN 108 0(----) int32 3anuce/MTeHue.
rpaHvLbl perncTpaummn NosTHON MOLLHOCTH 1(---.-) Mo ymonyaHuio
2(----) -0
3(---)
Llenoe 3Ha4yeHue HUXHeN rpaHnLbl 109-110 ot 0 80 999 999 |int32 YUteHune

perncrtpauunmn NOSTHON MOLLLHOCTH
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MapameTp Homepa Owana3oH Tun MpumeyaHue
perucTpoB OaHHbIX
[MonoxeHue 0eCATUYHON TOYKMN BEPXHEW 111 0(----) int32 3anuce/MTeHue.
rpaHvLibl perucTpaLmm akTMBHOM MOLLHOCTH 1(---.-) Mo ymonyaHumto
2(----) -0
3(---)
Llenoe 3HauyeHne BepxXHeWN rpaHmLbl 112-113 o1 0 40 999 999 |int32 YteHne
perucTpaumm akTMBHOW MOLLHOCTH
lMonoxeHwe OEeCATUYHON TOYKN HUXKHEN 114 0(----) int32 3anuce/MTeHue.
rpaHuLbl perncTpaumm akTMBHOM MOLLHOCTU 1(---.-) Mo ymonyaHuio
2(--.--) -0
3(----)
Llernoe 3HayeHue HXHeN rpaHnLibl 115-116 oT 0 0o 999 999 |int32 YTeHune
pervcTpaunm akTMUBHON MOLLHOCTM
[MonoxeHue AeCATUYHOM TOYKN BEPXHEN 117 0(----) int32 3anvcbe/YTeHne.
rpaHvLbl perMcTpaumm peakTMBHOM 1(----) Mo ymonyaxuio
MOLLHOCTH 2(--.--) -0
3(---)
Llenoe 3HavyeHWe BepXHen rpaHuLbl 118-119 o1 0 00 999 999 |int32 UrteHue
pervcTpaumm peakTMBHON MOLLHOCTY
MonoxeHue AeCATUYHON TOYKN HUXKHEN 120 0(----) int32 3anucbk/UTeHne.
rpaHuLbl perncTpaumm peakTMBHON 1(---.-) Mo ymonyaxuio
MOLLIHOCTH 2(----) -0
3(----)
Llenoe 3HayeHne HXKHEN rpaHnLibl 121-122 o1 0 00 999 999 |int32 UrteHune
perucTpaumm peakTMBHON MOLLHOCTM
[MonoxeHue OeCATUYHOM TOUYKN BEPXHEN 123 0(----) int32 3anucbk/UTeHne.
rpaHuviLbl perucTpaumm cos ¢ 1(---.-) Mo ymonyaxuio
2(----) -0
3(----)
Llenoe 3HayeHne BepxHen rpaHuLbl 124-125 ot 0 00 999 999 |int32 YteHne
pervcTpaumm cos @
MonoxeHue AeCATUYHON TOYKN HUXKHEN 126 0(----) int32 3anuce/MTeHue.
rpaHvLbl perucTpaumm cos ¢ 1(----) Mo ymonyanuio
2(----) -0
3(----)
Llenoe 3HauyeHue HXKHeN rpaHnLbl 127-128 o1 0 00 999 999 |int32 UrteHue
perucrpaumm cos @
MonoxeHue [ecATUYHON TOYKUN BEPXHEN 129 0(----) int32 3anuce/MTeHue.
rpaHuLbl perncTpaumm 4acToTbl 1(---.-) Mo ymonyaxuio
2(----) -0
3(----)
Llenoe 3HaveHne BepXHEN rpaHuLbI 130-131 o1 0 40 999 999 |int32 UrteHne
perucrpaumm 4acToTbl
MonoxeHwe AeCATUYHON TOYKN HUXKHEN 132 0(----) int32 3anuce/MTeHue.
rpaHvLbl perucTpaumm 4acToTbl 1(----) Mo ymonyaxuio
2(----) -0
3(----)
Llenoe 3Ha4YeHne HUXHEN rpaHnLib 133-134 ot 0 00 999 999 |int32 YTteHune
pervcTpaumm 4acTtoThbl
M3mepeHHble 3KcTpemarnbHble 3Ha4YeHUA
MNonoxeHne AeCATUYHON TOYKN B LIENOM 135 0(----) int32 3anuce/MTeHne

3Ha4YeHnn MmakcnmasnbHoe 3Ha4eHne
HanpsaXXeHuaA

Mo ymonyaxuio
-0
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Llenoe namepeHHoe makcumarnbHoe 136-137 ot 0 40 999 999 |int32 YteHne
3HaYeHVe HanpsHKeHUs CO CMeLLeHNeM
TOYKM
MonoxeHne JecATUYHOM TOYKU B LIeNoMm 138 0(----) int32 3anucb/MTeHune.
3Ha4YeHUN MUHMMansLHoe 3HavYeHne 1(---.-) Mo ymonyaxuio
HanpsKkeHUst 2(----) -0

3(----)
Llenoe namepeHHoe MyuHMMarbHoe 139-140 ot 0 80 999 999 |int32 YteHune
3Ha4YeHne HanpsKeHUs CO CMELLEeHUeEM
TOYKM
MonoxxeHne AeCATUYHOM TOYKM B LIENTOM 141 0(----) int32 3anvcbk/YTeHne.
3HayeHuun NamepeHHoe MakcumMarbHoe 1(---.-) Mo ymonyaHuio
3HayeHune Toka 2(----) -0

3(----)
Llenoe namepeHHoe makcnumarbHoe 142-143 o1t 0 40 999 999 |int32 YteHune
3HayeHne Toka Co CMeLLEeHNEM TOYKN
[MonoxeHue [ecATUYHON TOYKN B LIENOM 144 0(----) int32 Banuce/MTeHue.
3Ha4YeHUN MNUHMManbHoe 3HavYeHne Toka 1(---.-) Mo ymonyaHuio

2(----) -0

3(----)
Llenoe namepeHHoe MUHUMarbHoe 145-146 ot 0 80 999 999 |int32 YUTteHune
3Ha4eHve ToKa CO CMeLLEHNEM TOUKM
lNonoxeHne AecATUYHON TOYKM B LIENOM 147 0(----) int32 3anunck/MTeHune.
3HavyeHun N3mepeHHoe MakcMmansHoe 1(---.-) Mo ymonyaHuio
3HayeHue MosTHoN MOLLHOCTHU 2(----) -0

3(----)
Llenoe MamepeHHOe MakcumansHoe 148-149 ot 0 80 999 999 |int32 YUTteHune
3Ha4eHvie NOMHOW MOLLHOCTY CO
CMeLLeHEeM TOYKU
MonoxeHne AeCATUYHON TOYKN B LIENOM 150 0(----) int32 3anucb/YTeHune.
3Ha4YeHun NamepeHHoe M1HMMarnsHoe 1(---.-) Mo ymon4yanuio
3HayeHne MoNHON MOLLHOCTH 2(----) -0

3(----)
Llenoe N3amepeHHOe MrUHMMarnbsHoe 151-152 ot 0 80 999 999 |int32 YUTteHune
3Ha4eHvie NOMHOW MOLLHOCTY CO
CMeLLEeHNEeM TOYKK
MonoxeHne OeCATUYHON TOYKK B LIENOM 153 0(----) int32 3anucb/MTeHune.
3HaYeHUN MaKCUManbHOW aKTUBHOWM 1(---.-) Mo ymon4yaxuio
MOLLHOCTW CO CMELLIEHMEM TOYKMN 2(--.--) -0

3(----)
Llenoe makcumarnbsHoe 3HavyeHne aktuHon | 154-155 ot 0 80 999 999 |int32 YUTteHune
MOLLIHOCTW CO CMELLEHNEM TOUKM
MonoxeHne AeCATUYHOM TOYKM B LIENOM 156 0(----) int32 3anuce/MTeHune
3Ha4YeHun NamepeHHoe M1HMMarnsHoe 1(---.-) Mo ymon4yaxuio
3Ha4YeHne aKTUBHOW MOLLIHOCTH 2(----) -0

3(----)
Llenoe MlamepeHHOE MUHMManbLHoe 157-158 ot 0 40 999 999 |int32 YreHne
3Ha4YeHve aKTMBHOW MOLLHOCTU CO
CMeLLieHeM TOYKU
[MonoxeHue [EeCATUYHON TOYKN B LIENOM 159 0(----) int32 3anuce/MTeHue.
3HaYeHUN MakcmarnbHoe 3HavYeHne 1(---.-) Mo ymon4yaxuio
peakTUBHOW MOLLHOCTH 2(--.--) -0

3(----)
Llenoe namepeHHoe makcumarbHoe 160-161 ot 0 40 999 999 |int32 YteHne

3Ha4yeHune peaKTMBHOVI MOLLIHOCTU CO
CMeLlleHneM TO4YKu
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[MonoxeHue 0eCATUYHON TOYKM B LIENOM 162 0(----) int32 3anuce/MTeHue.
3HaYE€HUN MUHUMANbHOIO 3HAYEeHUA 1(---.-) Mo ymon4anuio
peakTMBHOW MOLLIHOCTU 2(----) -0

3(----)
Llenoe namepeHHoe MMHMMarnbHoe 163-164 o1 0 40 999 999 |int32 YteHne
3Ha4YeHMe pPeaKTUBHOW MOLLHOCTM CO
CMeLLEeHEM TOYKN
MonoxeHue [ecATUYHON TOYKM B LIENoM 165 0(----) int32 3anuce/MTeHue.
3Ha4YeHNN MakcmMarnbHoOro cos @ 1(---.-) Mo ymonyanuio

2(----) -0

3(----)
Llenoe 3HauyeHue BpemeHu dukcaLnm 180-182 0(----) int32 UrteHue
MaKCMMarnbHOro 3Ha4YeHUs Hanps>KeHUs 1(---.-)

2(----)

3(----)
Llenoe 3HayeHne BpemeHu mkcaumm 183-185 int32 YTteHne
MWHUMarbHOro 3HadYeHna Toka ti.A
Llenoe 3Ha4yeHne BpeMeHun pukcaumm 186-188 int32 UTenmne
MaKCMMarbHOro 3Ha4eHusl Toka tx.A
Llenoe 3Ha4yeHne BpeMeHn unkcaumm 189-191 int32 YUteHune
MWUHUMarbHOro 3Ha4YeHus
nonHon mowHocTu ti.VA
Llenoe 3HaueHne BpemeHun ukcaumm 192-194 int32 YteHne
MaKCMMarbHOro 3Ha4eHus
nonHoun mowHocTn tx.VA
Llenoe 3HauyeHne BpemeHun ukcaumm 195-197 int32 YreHne
MUHUMarbHOro 3Ha4YeHus
aKTUBHOW MoLLHOoCTY ti.Wt
Llenoe 3HauyeHne BpemeHun ukcaumm 198-200 int32 YreHne
MaKCMMarnbHOro 3Ha4eHus
aKTUBHOM MoLHocTH tx.Wt
Llenoe 3HayeHne BpemeHu dmkcaumm 201-203 Bant 0 - CC int32 UrteHue
MWHUMaIIbHOIO 3Ha4YeHns MM
peakTuBHOW MoLLHOCTK ti.Ar Bant 1 -44 4
Llenoe 3HayeHne BpeMeHu prkcaLmm 204-206 Bant 2 —rop int32 Yrenne
MaKCUMarnbHOro 3Ha4YeHus CC (0...59) -
peaKTUBHOI MOLLHOCTM tX.Ar K/‘Ial\ljly(HOﬂbISQ
Llenoe 3HayeHue BpeMeHu dukcaumnm 207-209 MI/IHyTI':.I. int32 UTteHue
MUHUManbHOro 3HadeHus cos ¢ ti.Fi Uy (0...23) —
Llenoe 3HayeHne BpemeH# rikcaLmm 210-212 yachl int32 YUTteHune
MaKcUMaribHOro 3HayeHns cos @ tx.Fi an(1...31) -
Llenoe 3Ha4yeHne BpeMeHun unkcaumm 213-215 OHn int32 UTeHune
MUHUManbHOMO 3Ha4YeHns YyacTtoTbl ti.F loa
Llenoe 3Ha4eHue BpemMeHu dunkcaumnm 216-218 (2000..2099) int32 UTeHne
MaKCMMarnbHOro 3HayeHus 4acToTbl tx.F

Harta n Bpems

Tekylee 3Ha4YeHne CeKyHS, 219 0...59 int16 3anucb/MTeHne
Tekyllee 3HaYeHNe MUHYT 220 0...59 int16 3anuce/UTeHune
Tekylee 3Ha4YeHne YacoB 221 0...23 int16 3anuck/UTeHne
TekyLlee umcno 222 1...31 int16 3anucb/MTeHne
TekyLwmn mecsiy, 223 1...12 int16 3anucb/MTeHne
Texywwnm rog 224 2011...2099 int16 3anucb/MTeHune

Apyrve napameTpbi

He ncnon b3yeTCcA

\ 225
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C6poc 3Ha4YeHUI NoACYMTaHHBLIX S3HEPrUi 226 1 word 3anucbk/UTeHne
Eclr
3anucb N3MEHEHUN B SHeproHe3aBmucmyto | 255 Ons int32 3anuce.
naMsaTb 1 NEPexos Ha HOBble NPUMEHEHNA 1 Koabl owmnbok
ceTeBble HacTponkn APLY COXpaHeHust KOMaHObl CM.
napamMmeTpos Tabnuuy b.2
3anucatb 0x81
Tabnuua B.2 — Macka koaoB o160k aAna komaHabl APLY
Howmep OnucaHue owWNGKK
6uTa
3 He yganock coxpaHuTb B 9HEPrOHE3aBNCUMYHO NaMATb NapaMeTpbl A5t HACTPOMKU
namepeHui (peructpbl 14—-16, 18, 20)
2 HeponycTtMmoe 3HayeHne B OOQHOM 13 NapaMeTpoB Af1S HACTPOWKN n3amepeHun (permctpbl 14—
16, 18, 20)
1 He yganock coxpaHuTb B 9HEProHE3aBUCUMYLIO NamMATb ceTeBble NnapameTpbl (pernctpbl 0—10)
0 HeponycTtuMoe 3HadeHune B ceTeBbIx NapameTpax (permctpbl 2—10)
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