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Mpeaynpexaarowme coodLeHUnA
B naHHoMm PYKOBOACTBE NPUMEHSATCA creayoline npegynpexaeHus:

OMACHOCTb
Kntoyesoe cnoso OMACHOCTb coobLaeT 0 HenocpeACTBEHHOW Yrpo3e OnacHOn cUTyaumm, kKotopas
NpUBEAET K CMEPTU UM CEPbE3HON TPaBME, ECIU €€ He NPefOTBPaTUTb.

BHUMAHUWE
Kntoyesoe cnoso BHYIMAHWME coobLiaeT o0 noTeHuManLHO onacHoW cuTyauum, Kotopasi MoXeT
npuBecTmn K HeGonbLWMM TpaBMam.

NPEOYNPEXOEHUE
Kntouesoe cnoso MPEOYMNPEXAEHWE coobuiaeT 0 noteHUManbHO ONacHOW CUTyaLmm, KOTopas MOXET
NPUBECTM K NOBPEXAEHUIO UMYLLECTBA.

NPUMEYAHUE
Kntouesoe cnoso NMPUMEYAHUE o6pallaeT BHUMaHWe Ha NonesHble COBETbI U peKoMeHAaunm, a Takke
MHopMaumio ans acpdekTnBHOM 1 6ezaBapuiiHol paboTbl 06opya0BaHMS.

Heb b

OrpaHMHeHwe OTBETCTBEHHOCTHU

Hu npu kakmx obctositenbctBax OOO «[MpousBoacTBeHHoe obbeanHeHne OBEH» n ero koHTpareHTbl He GyayT
HecTu topuanyeckyto OTBETCTBEHHOCTb M He ByayT npusHaBaTb 3a coboi kKakue-nnbo obsizaTenbcTBa B CBA3W C
noBbIM yLEep6om, BO3HUKLWMM B pesynbTaTe yCTaHOBKM MU UCMONb3oBaHUs Npubopa ¢ HapyLueHneM OenCTBYOLLEN
HOPMaTUBHO-TEXHUYECKON [JOKYMEHTALMN.




Ucnonb3yemble abbpeBmaTypbl
BBepneHue

Hacrosiee PykoBoAcTBO Mo aKcnnyatauuu npefgHasHavyeHo Afs O03HaKoMmneHusi obceryxuBalollero nepcoHana ¢
YCTPONCTBOM, MPUHLMMNOM [ENCTBUS, KOHCTPYKUMEN, TEXHWYECKOW aKcnnyaTtaumein n obcnyxvBaHvem npubopa
aneKTponsmepuTenbHoro uudposoro (MynbtumeTpa) KMC-®1, B ganbHeiwem no TEKCTY UMEHyeMOro «npubop» nnm
«KMC-®1».

MopknioyeHne, perynuposka n TexobcnyxuBaHue npubopa AOMKHbI NPOM3BOAUTLCS TOMBKO KBanMuLmnpoBaHHbIMU
cneumanucTamm nocrne NPoOYTEHNS HACTOSILLEro PyKOBOACTBA MO aKCnyaTauuu.

Mpn6op n3rotaBnMBaeTcst B pasfmyHbix MOAUMUKaLMUAX, 3aMPOBaHHbIX B KOAe NOSTHOro YCNoBHOro 0603HaveHust:

KMC-®1.1L2.XXX

| Tun kopnyca

Tunei BY 1...3:

P - perne anekTpomMarHuTHble;

K — onTonapb! TpaH31CTOpHbIE N—p-n-TUna;

C - onTonapbl CUMUCTOPHbIE;

T — BbIXOA ANS YNpaBneHust BHELHAM
TBEPAOTENbHbIM Pene;

Y - LIAN «napameTp — Hanpsixenme 0...10 By;

W - LIAN «napametp-Tok 4...20 MA».




1 HasHauyeHue n pyHKUUMU

Mpnbop npenHas3HaveH ANs M3MEPEHUs: NapameTpoB ANEKTPUYECKUX BEMUYMH B OAHOMA3HbIX 3NIEKTPUYECKUX CeTSX
nepemeHHoro Toka Yactoton 50 Iy ¢ oTobpaxkeHnem pesynsTarta usmepeHus B LMPOBOI hopme.
Mpubop coorsetctByeT NOCT 22261-94 «Cpeactsa U3MEpPEHUA 3NEKTPUYECKUX U MarHUTHbIX BenuuuH. O6lime
TEXHUYECKME YCIIOBUSA».
Mpn6op no3sonseT BbINOMHATL Crieaytowmne pyHKUUK:
* BblYMCNEHNE NOMHOW, aKTUBHOW W PeakTUBHON MOLLHOCTU 1 9HEePruu, a Takke KoadduumeHTa MOLWHOCTH @;
* oTobpaxeHue pesynsTaToB U3MEPEHNI U BbluncneHun Ha LU;
* KOHPUryprpoBaHue Npubopa 1 HacTpoiika NapaMeTPOB C NOMOLLbIO BCTPOEHHOW KnaBuaTypbl yNpaBneHns unm
no cetn RS-485;
* nepegaqa U3amMepeHHbIX ¥ BbIYMCINEHHbIX 3HAa4YeHW No ceTn RS-485 ¢ ucnonb3oBaHnem npotokonos OBEH,
Modbus RTU n Modbus ASCII;
* B3aUMOAENCTBUE C BHELLHMM 060pyAOBaHNEM Yepes KOHTaKTbl BCTPOEHHbIX BY;
* Npeo6pa3oBaHne U3MEPEHHBIX U BbIYMCIEHHbBIX 3HAYEHWUI B YHUPULMPOBaHHBLIE aHANOrOBbIE BbIXOAHbLIE
curHanbl Toka unu Hanpsixexus (ans BY tuna U, Y).



2 TexHunyeckune XapakTepuUCTUKMN U ycrioBus 3Kcnnyartauuu

2.1 TexHMYECKME XapaKTEPUCTUKH

Tabnuua 2.1 — XapaktepucTuku npubopa

HaumeHoBaHue 3Ha4yeHue
[lnana3oH nepemMeHHOro HanpsHXKEeHWs NUTaHUS:
HanpshkeHve ~90...264 (HomuHanbHoe ~230) B
YyacroTa

47...63 (HommHanbHble 50 1 60) My

Motpebnsiemasi MoLWHOCTb, He Bonee 10 BA
Bpewms nsmepenuns napameTpos, He bonee 1c
KonuyecTtBo KaHanoB namepeHust 2
ConpoTuBneHne kaHamna usMepeHus HarnpskeHusl, He MeHee 500 kOm
ConpoTuBneHue kaHana usmepeHusi Toka, He 6onee 0,02 Om
WHTepdeliic cBA3M C MacTepom cetu RS-485
MakcumanbHoe Konu4ecTBo NpUGOPOB, OAHOBPEMEHHO 32
noaknoYaembix k cetn RS-485, He Gonee

MakcumarnbHasi ckopocTb obmeHa no RS-485 115200 6ut/c
[MpoToKonbl CBA3W, CNONb3yeMble ANs nepeaaydn nHpopmaumm Modbus-RTU, Modbus-ASCII, OWEN
Bpewms yctaHoBneHust paboyero pexvma npubopa, He 6onee 5 MUH
[abapuTHble pa3mepbl Npubopa 96 x 48 x 100 Mm
Macca npubopa, He Gonee 0,25 kr

CreneHb 3awWmThbl Kopnyca

IP54 co cTopoHbl nepegHen naHenu,
IPO0 co CTOpOHbI KNIEMMHOW KONOAKN

CpenHuii cpok cnyx6bl

10 net




Mpopomkenue Tabnuubi 2.1

(6e3 yyeTa BpeMeHN PEMOHTA NEKTPOHHBIX CXEM)

HaumeHoBaHue 3HauyeHue
CpefHsis HapaboTka Ha oTka3 100000 v
CpenHee BpeMsi BOCCTaHOBIIEHUS1 paboToCnoCOBHOrO COCTOSIHUS 1y

3nekTpuyeckoe ConpoTUBIEHNE N3ONALMM TOKOBEAYLLMX Lienei OTHOCUTENbHO kopryca npubopa n mexay coboi:
* 20 MOM — B HOpPMarbHbIX KNMMaTU4ECKNX YCIOBUSAX;

* 5 MOM — npu Temnepatype, COOTBETCTBYIOLLIEW BEPXHEMY 3HAYEHMIO PaBoYUX YCMNOBUIA.

|_|pl460p nMeeT crneaytolme rpynnbl ranibBaHU4YeCKU N30NMpPOBaHHbIX LLeFIeI;II

* Lilenn nuTanus npubopa;

* uenun nitepderica RS-485;

* Lienun n3mepuTenbHbIX BXOAOB;
* uenu BY.

Ta6nuua 2.2 — XapakTepucTUKU U3MePSIEMbIX U BbIYMCIIsIEMbIX NapameTpoB

[aTymK Unu BXoaHOM curHan [Ounana3oH usmepeHumn Mpenen
Mpsamoe MoaknioueHue ¢ OCHOBHOM
noAaknioueHne ucnonb3oBaHuem | MPVBEAEHHON
TpaHcdopMaTopoB norpel#uoc'm,
(]
MepemeHHOe HanpspkeHne, B ot 40 go 400 oT40x no 4 x 106 +0,5
MepemeHHbI TOK, A 0o10,02005 or2x 102005 x 105 +0,5
AKTUBHas MOLLHOCTb, BT ot 20 go 2000 o120 po 2 x 107 +1,0
PeakTnBHasa MOLLHOCTb, Bap ot 20 go 2000 ot20 002 %x 107 +1,0




MpopomkeHune Tabnuubl 2.2

[aTymk unu BXoQHOW cUrHan [Ouana3oH namepeHumn Mpepen

Mpsmoe MoaknioyeHue ¢ OCHOBHOM

noaknioyYeHune ucnonb3oBaHuem | NPUBeAeHHOU

TpaHcopMaTopoB norpet:;uoc'm,

0

MonHasa mMoLHoCTb, A ot 20 go 2000 ot20 802 %x 107 +1,0
YacToTa, Ny o1 45,00 po 65,00 o1 45,00 no 65,00 +0,5
Koadhduument 0,03 kBT (kBap, kBA) ot 0 o 1,000 ot 0 oo 1,000 +2,0
MOLLHOCTY (oS @) < 0,03 kBT (kBap, KBA) £50
AKTUBHas 3Heprusi, kBT -y oT0p04 %1086 ot 0pn04 x 1012 +0,5
PeakTnBHas aHeprusi, kBap - 4 oT0po04 x 106 ot 0pn04 x 1012 +0,5
MonHas aHeprus, kKBA - 4 oT0po04 x 106 - +0,5

Ta6nuua 2.3 — NapameTpbl BCTPOEHHbIX BY

O6o3HayeHue | Tun BLIXOAHOrO 3NemMeHTa TexHU4Yeckue napameTpbl
BY
BY auckpetHoro Tuna
P OnekTpomarHuTHoe pene:
KOMMYTaums Harpysku MakcumanbHoe HanpsbkeHne Harpysku , He meHee ~250 B 50 'u n
nepeMeHHoro Toka cos @ > 0,4, He bonee 5 A
KOMMYyTaums Harpysku MakcumanbHoe HanpspkeHne Harpysku, He meHee =30 B, He Gonee
NOCTOSIHHOIO TOKa 5A
K OnTonapa TpaHaucTopHasi | MakcumarnbHbli TOk Harpysku, He MeHee 400 MA. MakcumansHoe
n-p-n-Tuna HanpsixeHune, He MeHee =60 B




MpopomkeHune Tabnuubl 2.3

O6o3HayeHue | Tun BbIXOQHOIO 3rieMeHTa TexHU4Yeckue napameTpbl
T Bbixon anst ynpaeneHus BbixogHoe HanpsixeHue xonocToro xoaa (6 + 0,5) B noctosiHHoro
BHELUHWUM TBepAoTENbHbIM | TOKa
pene BbixogHoe HanpsikeHue Ha Harpyske 250 Om, He meHee (3,3...4,9)
B nocrosiHHoro Toka. Tok kopoTkoro 3amblkanus (50...72) MA
(o3 OnTtonapa cuMUcTOpHas:
B peXuMe ynpaeneHuns Tok, Npu ANMTENBLHOCTH MMMYyNbca He 6onee 2 Mc 1 YactoTe
BHELUHUM CUMUCTOPOM (50 + 1) "'y, He meHee 400 MA, AeicTBylOLLEE HANPSXXEHWE, He
meHee 250 B, 50 Iy
B peXuMe KoMmyTaumum Tok Harpy3ku, He MeHee 40 MA, feicTByioLLEee HanpshxxeHne, He
Harpysku meHee 250 B, 50 'y,
BY aHanoroBoro Tuna
n LIAI «napameTp — TOK» BbIX04HOWM CUrHan NoCTOSIHHOrO Toka 4...20 MA.
ConpotueneHue Harpy3ku 0...1300 Om.
HomuHanbHoe conpoTueneHve Harpysku 700 Om.
Hanpsi»keHue nutanma LIAM 10...36 B
HomuHanbHoe HanpsikeHne nutanus LIAM (24,0 + 3,0) B
Yy LIAI «napameTp — BbIxogHOM curHan nocTosiHHoro Hanpsbxerusi ot 0 go 10 B

HanpsixeHue»

ConpoTuBneHue Harpy3ku, He MeHee 5 KOm
HanpspkeHne nutanma LIAT 15...36 B
HomuHanbHoe HanpsikeHne nutanus LIAM (24,0 + 3,0) B




2.2 YcnoBus aKkcnnyartauum

MpuBop npegHasHadeH Ans aKCryaTaumnm Npy cneayowmx YCnoBusix:
* 3aKpbITble B3pbIBOGE30MNaCHbIE NOMELLEHWS 6€3 arpeCCUBHBIX NApOB U ra3os;
* Temneparypa okpyxatoLero Bosgyxa ot 0 go +55 °C;

* BEPXHWUI Npeen OTHOCUTENbHOM BNaXHOCTW Bo3ayxa: He 6onee 80 % npu +25 °C 1 Gonee HU3KMX
TemnepaTypax 6e3 kKoHaeHcaumu Bnarv;

* aTMocepHoe aasnenune ot 84 oo 106,7 kMa.

Mo ycTONuYMBOCTM K KTMMATUYECKUM BO3AEVCTBMAM NpK 3KCNyaTauumn Npubop COOTBETCTBYET rpynne ucnonHenns B4
no MOCT 52931-2008.

Mo ycTonuMBOCTH K BO3OEMCTBUIO aTMOChepHOro AaBrieHus npudop otHocutes k rpynne P1 no FOCT 52931-2008.

Mo yCTOMYMBOCTM K MEXaHUYECKMM BO3AENCTBUAM NpK KCnyaTaumm npubop cooTBETCTBYET rpynne MCnosnHeHns (4)
no FOCT 22261.

Mo anekTpomarHuTHol coBmectumocT KMC-®1 otHocutes Kk ob6opyaoBaHuto knacca A no MOCT P 51522-99. Bo
BpeMsi nogayn UMMyNbCHbIX MOMEX AOMycKaeTcs KpaTKoBpeMeHHoe npekpatleHne obmeHa no cetn RS-485. O6meH
[OMKEH BOCCTAaHABNMBATLCS Cpasy Mo OKOHYaHWUM AENCTBUS OMEXU.

3 Mepbl 6e3onacHocTu

BHUMAHUE
B cBA3K C HanMumem Ha KNeMMHIKE ONacHOro ANs XU3HW HanpshkeHns Npubop cneayeT ycTaHaBnueaTh B
WuTax ynpasneHus, AOCTYMHbLIX TOMbKO KBanMuLMpoBaHHbLIM cneumanuctam.

Mo cnocoby 3aLnThl OT NOPaXeHUs 3NIEKTPUYECKUM TOKOM npubop cootBeTcTByeT knaccy |l no FOCT 12.2.007.0-75.

Mpwn akcnnyataumn, TeXHUYeckoM obCryxMBaHWM U MoBepke criepyeT cobntogate TpebosaHus FTOCT 12.3.019-80,
«MpaBun aKcnnyataumyM 3MeKTPOyCTaHOBOK noTpebutenen» U «MpaBun oxpaHbl Tpyaa nNpv  3KchyaTtauuu
3r1eKTPOYCTaHOBOK NOTpebuTenei».

1



Ha oTKpbITbIX KOHTaKTax krieMmHuka npubopa npu aKcnnyatauuu NpucyTCTBYET OMacHoe ANt XU3HWU HanpsbkeHue
BenuumHon o 400 B. Jliobble nogknoveHns Kk npubopy v paboTbl MO €ro TEXHUYECKOMY OBCnyXMBaHWIO criegyet
NpPOV3BOAUTL TONbKO C 06€CTOYEHHBLIM MPUBOPOM.

He AonyckaeTca nonafgaHue Bnarn Ha KOHTaKTbl BbIXOAHOrO pas3bemMa U BHYTPEHHWE 3NeKTPO3NieMeHTbl anGopa.
3anpeu.teH0 ncnonb3oBaTtb anGOp B arpeccuBHbIX cpefax C CoaepXaHnem B atmocdepe KUCNOT, LWernoven, macen n

T. N

4 YctaHoBKa npubopa wutoBoro kpenneHus L2

[ins yctaHosku npubopa creayer:

-

. MogrotoBuTb Ha WMUTE ynpasrieHns MecTo 45 yCTaHOBKU

npu6opa (CM. pucyHok 4.2).

. YcTaHOBUTb NPOKIaaKy Ha pamky npubopa Ans

obecneyeHus ctenenn 3awmTbl IP54.

. BctaBuTth Nprbop B cneuyansHO NoAroToBNEHHOE

OTBEPCTME Ha NMULLEBOI NaHenu LwuTa.

BcTaBuTb prkcaTopbl M3 KOMMIIEKTa NOCTaBKM B
0TBEPCTUS Ha BOKOBLIX CTeHKax npudopa.

. C ycunumem 3aBepHyTb BUHTbI M4 x 35 13 komnnekTa

NoCTaBKN B OTBEPCTUAX KaxKAoro dmkcaTopa Tak, Ytobbl
npu6op GbIN NNOTHO NPUXaT K NIMLEBON NaHeNw wuTa.

OemoHTax npubopa cnegyer npou3BoAuTb B OBpaTHOM
nopsigke.

1)

PucyHok 4.1 — MoHTax npu6opa wutoBoro
KpenneHus



N
2 NULEBas NaHeNb Wuta
9 ¢ukcarop 3

00 %

PucyHok 4.2 — FabapuTHble pa3mepbl kopnyca L2

Bup csagn Bua cnepean Bua cBoky

YnnotHenue

=
e

10,8

94,7

3

2 lle

PucyHok 4.3 — NMpu6op B kopnyce LL|2, ycTaHOBNEHHbIW B LUWAT TONWUHON 3 MM



5 MNMopknroyeHne

5.1 PekomeHaauuu no noaKno4YeHUIo

[ns obecnedeHnst HaOEeXHOCTN ANEKTPUYECKUX COEANHEHWUI PEKOMEHAYETCS UCMOSMb30BaTh MEAHbIE MHOMOXMUITbHbIE
kabenu, KoHUbl KOTOpbIX Mepes MOAKMOYEHUEM CriedyeT TLaTenbHO 3a4uCTUTb, 3amnyauTb UMW MCMoNb3oBaTb
KabernbHble HaKOHEYHWKWU. 3a4nCTKy XU Kabenen crnegyeT BbIMOMHATb C TakuM pacyeToM, YToBbl UX OroNeHHbIe
KOHLibI MOCIe NOAKMoYeHUs K Npubopy He BbICTynanu 3a npegensl knemMmHuka. CedeHwve xun kabenen fomKHO ObiTb
He Gonee 1 MM2.

O6Lwwme TpeboBaHWSA K NMMHUAM COEANHEHWIA:

* BO BpeMms Npoknaaku kabenew crnepyet BblAENUTb NMUHAM CBSA3W, coeanHsioLwme npubop ¢ AaTynkom, B
camocCToATeNbHYI0 Tpaccy (Mnu HECKOSbKO Tpacc), pacnonaras ee (Mnv ux) oTaenbHO OT CUMoBbIX kabenen, a
Takxke oT kabenen, co3garoLLMxX BbICOKOYACTOTHbIE Y UMMYMbCHbIE NOMEXM;

* NS 3aLUWTbl BXOAOB Nprbopa OT BAMSHWUSA NPOMbILLIIEHHbBIX 3NEKTPOMarHUTHbIX MOMEX NUHUK CBSi3n npubopa ¢
[aTy4MKOM crieayeT aKkpaHWpoBaThb. B kayecTBe akpaHOB MOTyT BbiTb MCMOMb30BaHbI Kak cneuvanbHble kabenu ¢
3KpPaHUPYIOLLMMIM ONNETKaMK, Tak U 3a3eMIeHHble cTanbHble TPY6bl noaxoasLlero anamerpa. dkpaHbl kabenei
C 3KpaHMpPYIOLLMMI OnrieTkamu crieqyet NoAKIoYMTL K KOHTaKTY dyHKUMOoHanbHoro 3asemnenus (FE) B iute
ynpaeneHus;

* cnepyeT ycTaHaBNMBaTh (PUNLTPbI CETEBLIX MOMEX B NIMHUSIX NUTaHUs npubopa;

* crnepyeT ycTaHaBnMBaTh UcKporacsilme umbTpbl B IMHUSIX KOMMYTaLMK cUoBoro obopynoBaHust.

MoHTupyst cuctemy, B koTopoit pabotaeT npubop, crnegyeT yyuTbiBaTb MpaBuna opraHusaumu 3deKkTMBHOroO
3a3eMIeHns:

* BCe 3a3emMnidarowime nMHM NpokKnaabiBatb No CXxeme «3ses3fa» c obecneveHnem XOpOLUEero KOHTakTa ¢
3a3eMiaeMbiM 3ITIEMEHTOM;

* BCE 3a3eMrisiioLLme Lenmn AOMKHbI OblTb BbIMOMHEHb! NPOBOAAMY HAUBOMbLLETO CeYEHNS;
* 3anpeLyaerca 06beanHATb knemmy npubopa ¢ mapkmpoBkor «ObLuas» 1 3a3eMnsaioLLme NMHUN.



5.2 MNopspok noaknoyYeHus

OMNACHOCTb
A Mocne pacnakosku Npubopa crieayeT y6eanTbCs, YTO BO BPeMsi TPaHCMOPTUPOBKY NpuBop He 6bin
MOBPEXAEH.

Ecnv npnbop Haxoauncs AnvTensHoe Bpemsi Npu Temreparype Hike MyuHyc 20 °C, To nepep BKITIOYEHUEM U HA4anom
paboT HeobxoAMMO BblAepkaTb €ro B MOMELLEHUM C TemrnepaTypoi, COOTBETCTBYlOLEN paboyemy AuanasoHy, B
TeveHve 30 MUH.
[ns noakntoyeHns npubopa cneayer:

1. MoakntounTb NPMBOP K UCTOUHUKY NUTaHUS.

2. MopgkniounTb KaHan namepeHns K Bxody npubopa.

3. MopaTb nuTaHue Ha npubop.

4. HactpouTtb npuéop.

5. CHsATb NuTaHue ¢ npubopa.

6. MopakntounTte NHUKM nHTepderca RS-485. MoakniounTe NUHUKM «Npubop — BY».

5.3 HasHayeHue KneMMHUKa

KMC-d1

H3 + - H3 + - H3 + -
1]2]3[a]5]6]7]8]9]10]11]12]13]14]15]16

IO [TITT]]1111

CETb
123123123\~
Broa A7 A\ "~ Rsigs
Buixop 1 Bbixon2 Boixop 3

PucyHok 5.1 — HazHaueHue kKneMMHuKa
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5.4 NMNopgkniovyeHne AaTYMKOB
5.4.1 Obwume cBegeHns

BHUMAHUE

A [insi 3awwmTbl BXOAHBIX Liener npubopa oT BO3MOXHOMO Npo6osi 3apsijamMmm CTaTu4eckoro aneKkTpuyecTsa,
HaKOMMNEeHHOro Ha MNHUSIX CBA3K «NPUGOP — AaTYMK», Nepen NOAKIIOYEHNEM K KNEMMHUKY npubopa ux xurnb
cneayert Ha 1-2 cekyHAbl COeANHNUTL C BUHTOM (DYHKUMOHaNbLHOro 3ademnenus (FE) wura.

Bo Bpemsi NpoBepkU UCMPaBHOCTU AaTyvka U NNHUKM CBA3M HEOBXOOMMO OTKIUYUTL NpMBop OT ceT NuTaHus. YTobbl
n3bexatb Bbixofda Npnbopa 13 CTpost Npy «NPO3BOHKE» CBSA3el criedyeT MCNoMb30BaTh U3MepUTESbHbIE YCTPOWCTBA C
HanpshkeHuem nutanust He Gonee 4,5 B. [ina Gonee BbICOKUX HaNPSHKEHWI NUTAHWSI 3TUX YCTPOWCTB OTKIOYEHWE
naryuka ot npubopa o6s3aTenbHO.

Mpunbop crieayeT nogknovaTb k ceTeBoMy uaepy, He CBA3aHHOMY HEMOCPeACTBEHHO C MUTaHUEM MOLLIHOTO CUIOBOTO
obopynoBaHusi. Bo BHelUHei Lenu pekoMeHAyeTcst YCTaHOBWTb BblkMtovaTenb, obecnevnBalowmnin OTKMoYeHne
npubopa ot ceTu.

5.4.2 CxeMbl NOAKIMIOYEHUA U3MEPUTENbHOro Bxoaa

NMPUMEYAHUE

m Mpy NOAKMNOYEHNM C NOMOLLBIO TOKOBOTO TpaHcgopmaTopa crieayeT NoaKnodaTh U HanpshkeHue Ha
N3MepUTENbHbIN BXo4. ECnv HanpsixeHve Ha n3MepuTenbHbIN BXOA He NodaHo, To Npubop oTobpaxaet Ha
LM «LLLL» 1 namMepeHnin He NPOBOAMUT.



>19 &1 19
[3]a]s [3]a]s] 3]4]5
v IWTV

TA A
Cetb Nt TA
Harpyska [ Cetb Harpyska CeTb
L | Harpyska CeTb

[ [Harpyaka

i

1) 2) 3) 4)
PucyHok 5.2 — NopaknioyeHune: 1) k ogHodasHoM ceTh, 2) K ogHopa3HON CeTH Yepes cornacyrLmumn

TpaHcdopmaTop Toka, 3) kK ogHodha3HOM ceTu Yepes cornacyrowmin TpaHcopmaTop HanpsxkeHus, 4) K
oAHoda3HOW ceTn Yepes cornacyroume TpaHcopMaTopbl TOKa U HaNpsXeHUs

5.5 NopgkntioyeHune Harpy3ku k BY

r \—1: K Harpyake

L[| Rr1=50...700m
C1=0,05...0,1 Mk®

5.5.1 AiuckpeTHbie BY
MoaknroyeHune k BY Tuna P

PucyHok 5.3 — LLlyHTUpOBaHWe KOHTaAKTOB pene npu pa6oTe c wHanBuAyanbHbIMU Harpyskamm

[0nsa yBenuueHusi cpoka crnyx6bl perne Ux KOHTakTbl (0COGEHHO MPU KOMMYTaLMK Harpy30K UHAYKTUBHOTO XapakTepa)
pEeKOMeHAYETCS LWYHTUPOBaTh UCKporacsLmmMm RC-Lensmu.
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MoaknioyeHune k BY Tuna K

B KMC-®1. 2. K B kayectBe BY ucnonb3ayloTcs TpaH3UCTOPHble ONTOMapbl N-p-n-Tuna, BbIXOAbl KOTOPbIX
ranbBaHW4YeCcKn pa3BsidaHbl OT CXeMbl NpUGopa 1 BbiBEAEHBI HA BHELLHUE COEAMHUTENbHbIE KIIEMMbI.

B cnyyae ucnonb3oBaHus onTonapbl Ans yNpaBneHust 3NeKTPOMarHUTHLIM penie oBMoTKa NocneaHero formkHa GbiTb
3alUyHTUPOBAaHa NosyNPOBOAHWUKOBLIM ANOAOM.

MapameTpbl Anofa BLIGMpPatOTCS U3 pacyeTa: K1 —= +U
UoEp.Ma/«: > (2. . .3) - Un, EES VD1

Inp.mare > (1,5...2) ~ lep, :} = C:

rae  Uosp. wmac — MakcumanbHO Aonyctumoe obpartHoe
HanpskeHue Ha anoae;

U — HanpsikeHne NuTaHus pene;

. . PucyHok 5.4 — Ucnonb3oBaHue TpaH3UCTOPHOM
Inp.make — MaKCMManbHO 4ONYCTUMBIA NPAMON TOK Anoaa; onTonapbl ANs ynpaBneHus perne

lp — Tok cpabatbiBaHus pene. Takoe LIYHTUPOBaHWE

obecneunBaeT 3alIMTy BbLIXOAHOTO TPAH3MCTOpa OnToMapbl OT oOnacHoro BosaencTema 3[C camouHayKUuuK,
BO3HMKalOLLEN Ha 0BMOTKe perne npu ee KoMMyTaLuu.

MoaknroyeHne k BY Tuna C

MprMepbl MCNONb30BaHUS CUMUCTOPHOW OMTOMapbl AN YNpaBrieHUst Harpy3kon C MOMOLLbIO BHELUHEro CUII0BOrO
cMMMCTOpa, a TaKke C NMOMOLLbIO BKITIOYEHHbBIX BCTPEYHO-NapannensHo TMPUCTOPOB, NpeacTaBrieHbl COOTBETCTBEHHO
Ha puUcyHkax Hwxke. [ina npegoTBpalleHns Npo6os TMPUCTOPOB U3-3a BbICOKOBOIBTHBIX CKAYKOB HANPSPKEHUst B CETU K
1X BbIBOAAM pekomeHayeTtcs nogknoyate RC-cpunetp.



& ®asa

VD2
®aza ll>}
R2 47..680m| R2
R1 | —
47...68 Om —4
1/ T Avse

vst \| B
c > R1 c1
e 0,1x6308
ﬂz*@ | _ﬁ*@ EEEaaS oea0

N W

Ruarp

Ruarp

1) 2)

PucyHok 5.5 — Ucnonb3oBaHne cMMMCTOpPHOW onTonapskl: 1) ANs ynpaBneHUsi CUIOBbIM CUMUCTOPOM, 2) Ans
ynpaBrneHusi CUNIOBbIMU TUPUCTOPaMU

MoakntoyeHne Harpy3kn K BY tTuna T

BHUMAHUE
A [nuHa coepnHuTenbHoro kabens mexay nprbopom ¢ BbIxofom T v TBepAOTENbHbLIM pere He JomkHa
npesbiWwaTtb 3 M.

BHUMAHUE
A Mesxay BXOOHLIMM LieNsiMM U3MEPEHUS 1 BbIXOAaMU ANS NOAKII0YEHNS TBEPAOTENbHOrO pene oTcyTCcTByeT
ranbBaHuyeckas paspsaskal



Bbixogbl KMC-®1.1L2.T ocHalleHbl TPaH3UCTOPHBLIMU KIMHOYaMu 1 NpegHasHaveHbl Ans NPSIMOro NogKioyYeHus
TBEPAOTENbHOro pene (BbIXxogHoe HanpsixeHue oT 4 0o 6 B, nocTosiHHbIN TOk He Bonee 25 MA).

Bbixog «T» MMeeT [Ba COCTOSIHUSA: C HU3KAM W BbICOKAM
YpPOBHeM HanpsixeHus. B npubope ucnonbayloTcs BbIXOAbl,
BbINOSIHEHHbIE HA OCHOBE TPAH3MCTOPHOTO KItoYa N-p-n-Tuna, B
KOTOPbIX ~ HWU3KMA  NMOrMYECKUA  ypOBEHb  COOTBETCTBYET
HanpsbkeHusam 0..1 B 1 BbICOKMIA ypOBEHb — HanpshKeHWUsM
4..6B.

5.5.2 Ananorosble BY
MopakntoyeHune k BY Tuna U

Ons HopmanbHoi pabotel  KMC-®1.1L2. U  nutanve LIAM
[OMKHO  OCYLLEeCTBMATLCA  OT  HE3aBWUCWMMOTO  UCTOMHMKA
MOCTOSIHHOrO ~ Toka,  obecneuuBalollero  ranbBaHWUYeckyto
pa3Bsi3Ky QNEeKTPUYECKOW CXeMbl U CXeMbl W3MepUTEnbHON
npubopa.

HanpsbkeHne  UCTOMHWMKA  MWUTaHUS  paccyuTbiBaeTcst Mo
dopmynam:

100 Om Bbixog X-1

Bbixog X-2

|

+6B { Bbixoa X-3

+

TseppoTenbHoe
pene

PucyHok 5.6 — Cxema nogkntoyeHus k BY Tuna

T

LAN

Rorp  Ru

PucyHok 5.7 — Cxema coeauHenus LIAI ¢
Harpy3koun

Uun mun < Unn wom < Unit make
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Uunt vy = 7,5 + Iun makc - Ruare (5.2)
Unn make = I My + 2,5 (5.3)

rae Uun vow— HOMVHaNbHOE HanpshkeHWe NCTOYHMKa NUTaHus, B;

Uvn wun — MUHMManbHOE A0NyCTUMOE HanpshkeHWe NCTOYHMKa NuTaHus, B;
Uy make — MaKcMMarnbHoOe AOMNYyCTMMOE HanpshkeHne UCTOYHMKA NuTaHus, B;
lyan makc — MaKCUMarnbHbIV BbixogHow Tok LIAT, MA;

Ruarp — conpoTvenenune Harpy3sku LIAM, kOm.

Ecnu no kakoi-nn6o npuunHe HanpsbkeHue UcTodHuka nutaHust LIATM npeBbiwaet pacyetHoe 3HadeHne Upn vakc., TO
nocnefoBaTeflbHO C Harpyskon HeobXOAVWMO BKMIOYUTL OrPaHWYUTENbHbIA PE3NCTOpP, COMPOTUBIIEHUE KOTOPOro
paccuunTbIBaeTcs no hopmynam:

Rorpaun < Rorpason < Rorp.vaxc (5.4)

Unn — Run makc

Rorpamm = (5.5)

Ruan makc

Unn — Unn Mun

Rorpaxe = (5.6)

Tian mMakc
A€ Rorp.om. — HOMUHAMNBHOE 3HAYEHWe OrpaHNYUTENBLHOTO pesunctopa, KOm;

Rorp.mn — MaKCUManbHOE AONYCTUMOE 3HAYEHWE OrpaHUYUTENBHOTO peancTopa, kKOm;
Rorp.make. — MakCcMarnbHOe A0MYCTUMOE 3HaYeHUe OrpaHymMTENbHOMO peanctopa, kOm;
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lyan makc — MakcMManbHbI BbixogHow Tok LIAT, MA;
Uun — HanpspkeHne CTOMHMKa, NpUMeHeHHoro ans nutaxus LIAT, B.

MoaknioyeHne k BY Tuna 'y

KMC-®1. LW2. ¥ ocHalleH dopmMpoBaTensMn curHana
MOCTOSIHHOMO HanpsihXeHWsl, KoTopble npeobpasyloT 3HayeHue
BbIXOAHbIX NapameTpoB B curHan Hanpspkenus 0...10 B.

Bbixon X-1 F——2+Unn
Bbixoa X-2 Eﬂ
Bbixon X-3 -Unir

PucyHok 5.8 — NMpumep nogkntoyeHus k BY
TMnay
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6 AkcnnyaTtauus
6.1 MpuHUKMN paboTbl

[ KMC-®1

WUnpunkauns KHonku

Bxog namepenus BEEB
HanpsKeH1s _g_’ BREBE —PIE'——b

Bxog o6wmit t A ny —> > Bbixoab!

Bxog n3mepeHus Toka g ; Aun (::> MwuKpoKoHTponnep |,
t ; )

MutaHve R BUN
— U

PucyHok 6.1 — ®yHKuMOHanbHas cxema npubopa

—>
5 RS-485

B coctaB KMC-®1 BxoasaT:
» ALUN - aHanoroBo-Lm1dpoBoii NnpeobpasoBaTernb AN U3MEPEHUS U BbIYMCTIEHUS] NAapaMeTPOB CETYH;
* BUMN — BCTPOEHHBIN UMNYNbCHBIA MCTOYHUK NMUTaHKS C ABYMS ranbBaHUYeCKU pasBsi3aHHbIMU BbIXOAHBIMU
HanpsKeHUaMU;
* MMKpOKOHTpoOnnep Ans BblYMCIIEHUS NapaMeTpoB, Nepeaayn pesynsTatoB USMEPeHUs U BbIYUCTIEHNS NO CETU
RS-485 v ansa ynpasnexus JTY;
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« Y — nornyeckoe ycTponcTeo Anst GopMMPOBaHMS CUrHanoB ynpasneHus BY n Ans BbiBoga M3MepeHHbIX 1
BbIYKCIIEHHBIX MapameTpoB Ha Li;

+ BY1...BY3 — BY ans cornacosaHusi CUrHanoB ynpasneHus (cchopmmnpoBaHHbix J1Y) ¢ paboTon BHelHero
obopynoBaHus.

Cesi3b npubopa c MK no mHTepdericy RS-485 nossonsieT 3agaBaTh M pedakTMpoBaTh KOHdwWrypaumio npubopa,
KOHTPONUPOBAaTb €ro TekyLliee COCTOSHWE W NOKa3aHWs.

6.1.1 UamepeHune n BbIYUCIIEHME NapaMeTpPoB ceTn

6.1.1.1 [lencTBYyIOLLECE HANpPSDKEHNE

BxopHoli curhan, nocTynaroLmii Ha knemmbl npubopa, npeobpasyetcs AenuTenieM HanpsKeHusi, peanvM3oBaHHbIM Ha
NpeLumsnoHHbIX peancTopax. Mocnepytowas obpaboTka curHana BbIMOMHSAETCS cneuuanuanpoBaHHbiM Z-A ALM n
MUWKPOKOHTPONEPOM, FAe pacCcYnTbiBAETCA AEVCTBYIOLLEE 3HAa4YeHNe HanpshxeHust Vims N0 crieaytowen opmyne:

T
Vine = Ky % / V2()dt 6.1)
0

rae V — 3HayeHne ha3HOro HanpsikeHns;

T — nepviog;

KV — xoacbuLmeHT TpaHcdopmaLMm No HanpsxkeHuHo.

6.1.1.2 [leAcTBYIOLWNIA TOK

[encTeytoLmii ToK lrms paccumTbiBaeTCs No criegytoLen opmyne:
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(6.2)

Irms =

rae I — 3HayeHne hasHoro Toka;

Kl — xoachbmumeHT TpaHcopmaLmm no Toky.

MonHas (S) n akTvBHas (P) MOLLHOCTU BbIYUCAISIOTCSA cneuunanbHbiMy dyHKumsimm AL,
3HaveHve peakT1BHON MOLLHOCTU (Q) BbluMcnaeTcs no dopmyne:

Q-VF—P (6.3)

6.1.1.3 YacToTa nepBoi rapMOHUKU

[lna M3MepeHns YacToTbl NEPBOI rAapMOHUKM UCTONb3yeTcs (yHKUMS cneunanuavposaHHoro ALIM — «nepecevexne
CUTHANOM HYNeBOro YPOBHSI».

B kaHane HanpsbkeHns AL (hopMUpyeT curHanbl Anst MUKPOKOHTposepa. PasHuua Mexay npogorkuTenbHOCTb0
3TUX CUTHAMNOB NEPECYNTLIBAETCS B YaCTOTy. 3HAYEHVe YacToTbl 4OMKHO nonaaaTh B AuanasoH ot 45 1o 65 My,

6.1.1.4 KoadhpmumeHT MowHOCTHN
3HaveHus koadhdULMEHTa MOLLHOCTV COS¢ BbIYUCIISIOTCA MO criedytoLlei dopmyne:

P
cosp = 3 (6.4)
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6.2 YnpaBneHue U MHAMKauums

Ha nuueBsoii naHenu npubopa pacnonoxeHbl 3N1eMEHTbl MHAUKALIMM U yNpaBeHnst (CM. PUCYHOK HIKe):
* [1Ba YeTbIpexpas3psaaHblX cemmncermeHTHbIx LI;
* BOCEMb CBETOANOLOB;

* TPU KHOMKWN.

Kn.0.5; 1.0——KOHTPOJIIEP-MOHUTOP.

=
ABAPUS
=

RS

o S e R e
BbIX1 BbiX.2 BbIX3

KMC-®1 EH

o s I e
ARTA BPEMA_PYY gy

PucyHok 6.2 - JluueBas naHennb

Tabnuua 6.1 — HasHaueHue LMhpPOBbLIX UHANKATOPOB

Pexum
aKcnyaTauumn
npubopa

WupukaTop

OTtobpaxaemas nHcgopmaums

Pa6ota

Hactpowika

ABapus

Bepxnun (LUN1)

TeKyu.lee 3Ha4yeHue ogHon u3 n3amepsaemMbiX Unn BblHNCIAEMbIX BENTUYUH

3HaueHue napameTpa

Pa6ota

Hactpolika

ABapus

HwxHui (LIA2)

I'IapameTp Mzmepﬂemoﬁ VNN BbIYMCNISEMON BENUYUHBI
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Ta6nuua 6.2 — PacumdpoBka otob6paxaemMon uHopmaunmn

Mokasanusa L2 Mokasanusa L1 HaunmeHoBaHue napameTtpa
i M3MepeHHoe/BbIYMCIIEHHOE 3HaYeHne MepemeHHoe HanpsbkeHne, B
R MepeMeHHbIN Tok, A

Yt AKTUBHasi MOLWHOCTb, BT
Liftr PeakTvBHas MOLLHOCTb, Bap
L MonHas mowHocTb, BA

F YacToTa, Ny

FC KoachduumeHT moLHocTn (cos @)
EYt AKTUBHas aHeprusi, BT/u
EA- PeakTuBHas aHeprusi, Bap/y
ELR MonHas aHeprus, BA/Y

MHOXUTENb 3HAYEHUs U3MEPEHHOTO MMM BbIMMCIIEHHOMO napameTpa (Mnu yCTaBku) oToBpaxaeTcsi MHEMOHWYECKUM
3HaKoM nepep MMeHeM napameTpa Ha LIN2 (cM. Tabnuuy Huxe).

Ta6nuua 6.3 — O603Ha4YeHne MHOXUTeNA Ha LIN

MHeMoHuMKa MHoxutenb
o 10-6
. 10-3
HeT 1
M 103
U: 106
0 109
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Mpumep
BblunCneHHbIi NapamMeTp NOSHOM MOLLHOCTM (NpW MCMONb30BaHUM BHELLHEro TpaHcdopmaTopa Toka) — 654,9 kBA.

Ha UMW 6ynet oTobpaxaTtbes:
[ N u]
[ouC R A
HUR

Ta6bnuua 6.4 — HasHayeHue cBeTOANOA0OB

Ceetoguop CocTtosiHue 3HauyeHue
Bbix.1...Bbix.3 CeeTtutcsa Ha cootBeTcTBYlOLEM BbIXOAE paboTaet auckpeTHoe BY
Pyu. Ceetutcst Mpnbop paboTaeT B pexxvmMe pyyHOro ynpaeneHus
ABapus CeeTutcs BosHukna aBapuiiHas cutyaums
RS Mwraet [aHHble nepepatoTcsa Ha npubop
Oara CeeTutcs Ha Li1 n LUIN2 oToGpaxaeTcst pata
Bpems CeeTutcs Ha Li1 n LIN2 oToGpaxaeTcs Bpemsi

BHUMAHUE
CocTosiHne aHanoroBbix BY (Tunel U, Y) ceetoanonamm Bibix.1...Bbix.3 He nHanumpyeTtcs.

A
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Ta6nuua 6.5 — HasaHauyeHue KHONOK

Pexxum JKcnnyatauuun

KHonka npuopa HasHaueHue
Pa6ota HaxaTtune =4 c:
* Nepexof, K HaCTPOWiKe;
* BO3BPAT K NPeAblayLLeMy MeHIo.
HaxaTtne = 1 c:
* BbIGOp napameTpa Ans peaakTMpoBaHus;
* 3annCb YCTAHOBIEHHOrO NapameTpa
Hactpoiika * BXO/, B rpynny napameTpoB HACTPOMKH;
* BXO[, B PeX1M peAakTupoBaHua napameTpa
Pa6ora BbiGop HAMUMpPYeMbIX NapaMeTpoB
A
Hactpowika * HaBuraums no MeH HaCTPOWKK;

* yBeNMYeHve/yMeHbLLEHWE 3HaYeHUsl napameTpa (ans
YCKOPEHUS 3axaTb KHOMKY)

7 HacTtpouka

7.1 O6wume cBegeHus

O6Lwas cxema paboTbl C MEHIO:

1. insa Bxoga B pexMM KOHMUrypaLuumn crneayeT HaxaTtb U yaepxmeaTb 6onee 4 cekyHz KHOMKY . Mpu6op
NepexoamnT B MEHIO YPOBHEN.

A
2. Ansi nepexofa Mexay YPOBHSIMM UCTIONb3YHOTCS KHOMKK A4
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o]

-
. Ans nepexofa K MeHIo rpynn napameTpoB CrneayeT HaxaTb KHOMKY

. ins nepexofda mMexay rpynnaMmu napaMeTpoB UCTONb3YHTCS KHOMKM " .

. ,uﬂﬂ nepexoaa K napamMmeTpam B rpynnax napameTpoB crieayeT Ha)kaTb KHOMKY

. ins npocMoTpa napaMeTpoB B rpynne UCMomnb3yHTCs KHOMKK " .

. Ans nepexofa k pefakTVpOBaHWIO 3HaYeHNUs NapaMmeTpa crneayeT HaxaTb KHOMKY Ha L1 oTtobpaxaercsa
3Ha4eHve napameTpa, Ha |2 - MHeMoHMKa MHOXMWTeNs 1 ums napameTtpa. [Ana naMeHeHusi 3HayeHust

NUCNOJNb3yrTCA KHOMKN

~ n
. ins BbIXOA@ C COXpaHEHWEM U3MEHEHWIi NapameTpa CreayeT HaxaTb KHOMKY
. ins BbIXOA4@ M3 MEHIO NapaMETPOB B rpynne, MeHIO rpynn NapaMeTpOB, MEHIO YPOBHEN U U3 pexXMMa

KOHChUTypaLmu cneayeT HaxxaTb W yaepXkuBaTb Gornee 4 cekyH/ KHOMKY

30



Pexum PABOTA

Metio yposHei

MeHio rpynn napameTpos

MeHto napameTpoB B rpynne

Nexntovere
Mexa)

y
napameTpam

[Ener] [ex |

IR H LT =
o] LSSHLARALY o]

4 cex
—> es
Nexniovenme
> 1707 1l 11 Mexy
= =1 Clix
Mepekniodenme Lmu] L mxd] A
Mexay rpynnamu
napameTpoB .
=
of =
N4
Coxpaetue Bxon B pexvum
Bsoa naponst 3HaveHms m PenaKTUPOBaHMS

4 cex

Kanu6poska Bxopos
1 Bbixogos

PucyHok 7.1 — Cxema nepexofoB No MeHio

7.2 NopsaaoK HAaCTPOUKHK

napameTpa Yy napameTpos
~\
20707
200t Wamenretve
-~ 3HaveHws
- napamerpa

¥l
(1K}

Mocne pacnakosku TpebyeTcs HACTPOUTL NapameTpbl Npubopa nof HeobxoanMMyto KoHUrypaumto.
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[ns koppekTHon paboTkl npubopa cnegyer:
1. HactponTb kK03t drLMeHTbI TPaHCOpMaLIMK AN BXOAOB HaNPsHXKeHUs 1 Toka napameTpbl (nu n n.k).
2. BbiGpaTb TMN norukm JY.
3. YcTaHoBUTb AnanasoHbl pervcTpaummn BENMYnH.
4. CKOHMUryprpoBaThb ceTeBble NapameTpbl Ans paboTsl B RS-485.

7.3 Peructpaumsa akcTpemManbHbIX 3Ha4eHUn

MpuGop No3sonseT UKCMpPoBaTbL MaKCUMarbHbLIE U MUHUMASTbHBIE 3HAYEHUS U3MEPEHHBIX U BbIYUCTIEHHBIX BENUYNH.
[nsa npocmoTpa ux Ha LIV cnepyeT BbiGpath napameTpbl yposHs PLS .

I'IapameTp Ana npocMmoTtpa Bbl6|/|paeTC$| KHOMKamMmu n , €0 Ha3BaHune U 3Ha4yeHne 0To6pa)Ka}0ch Ha LlM

[Ona cBpoca BCex M3MEPEHHbBIX U BLIYUCIIEHHBIX 3KCTPEMASIbHBIX 3HAYEHWI criedyet yctaHoeutb Li (x (PL5) = 1.
Mocne c6poca 3HadYeHuin Ha LIV oToBparkaeTtca murarowast Hagnueb 5.

7.4 PeXXMMbl MHAUKaL MU NU3MEPEHHbIX U BbIYUCIIEHHbIX NapaMeTpoB

MepuoamnyHocTb 06HOBNEHNA MHdOpMauun Ha LI/ 3apaetca B guanasoHe ot 1 oo 60 c B napametpe ind.r (PL-3/ind).
B cnyyae yctaHoBkM B 9TOM napametpe 3HauveHuss 0 mHdopmaums obHOBRSieTcsa Mo Mepe ee MOCTYMNeHWs oT
MVKPOKOHTponnepa.

3agaHHasi NnepvoanYHOCTbL OBHOBNEHNS MHAMKALMUM He BUSIET Ha paﬁoTy BbIXOAHbIX YCTPONCTB npubopa.

WHdopmaums BeiBogmTest Ha L1 14 LIN2 B ogHOM 13 OBYX PEXMMOB MHAMKALMMW: CTaTUYECKOM UMV LIKITUYECKOM.
Pesxum Bbibupaetcsa B napametpe cnd A (PL-3/ind).

B cratuueckom pexume (cnd A = 0) napameTp BbIGUPAETCsl C MOMOLLbIO KHOMOK YMPaBMeHUsl, pacronoXeHHbIX Ha
nvueson naHenu npubopa, n KoHTponupyetcst Ha LIN.
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B umknuyeckom pexume (cnd A = 1) nipopmaums Ha LI, LIN2 BbiBoaWTCS Ha 3aaaHHOE AN KaXaoro UaMepeHHoro/
BbIYM1CIIEHHOTO NapameTpa BpeMmsi Mo 3aMKHYTOMY LIUKITY.

BpeMﬂ, 4yepes KOTopoe B LMKITMYECKOM peXxume nepeknioyarTca nHgmunpyemMble napamMeTpbl, 3adaeTca B napamMeTpe
CrdE (PL-3/ind).

7.5 HacTtpowka JTY

Pa6orta JTY gnsa kaxgoro u3 BY 3agaetca B napametpe xAL.E (FL JIAL.E).
Pexumbl paboTbl JTY:

* U3mepuTensb;

* KOMnapaTop (Ans AUCKpPeTHbIX BY);

* peructpartop (ans aHanorosbix BY).

B pexvume UBMEPUTESb (xAL.t = 0) Ha LM BbiBOAUTCS MHAOPMALMA 06 U3MEPEHHBIX U BLIYUCTIEHHBIX 3HAYEHUSX.
CurHanbl ynpasneHus BY He dhopmupytoTcs.

Bo Bpemsi pabotbl B pexxume KOMIMAPATOP J1Y cpaBHUBaeT Tekylune 3Ha4eHUs BXOOQHOTO CUrHamna ¢ 3afaHHbiMu
napameTpamu (yCTaBKoW M 30HOW rucTepesuca, cM. MpunoxeHne Hacmpaueaembie napamemps! , ypoBeHb FLC,
rpynna 5.5H) n no pesynstatam opMypyeT KOMaHzbl yNpaBneHns BbIXOAHBIM YCTPOUCTBOM. BbixogHow curdan 1Y B

3TOM pexXuMe WM3MEHSIETCS MO NMOrMYECKOMY 3aKOHY (BKIOYEHO/BBIKIIOYEHO), TUM KOTOPOro 3agaeTca B napameTpe
XAL.E.

Komnapatop paboTaeT co cnegyrowmmMn Tunamu norukn:

1. Tun noruku Mpsimoit rucTepesunc (XAL.E = 1) NnpumeHsieTca Npy ucnonb3osaHuu J1Y ans ynpaenexus BY no
OyXMNO3ULIMOHHOMY 3akoHy. JTY BkntovaeT BbixogHoe yctpoicteo npu (T < Tyct — A/2), a BbikntoyaeT ero npu (T
> Tyct + A/2), rae T — 3Ha4eHne uamepeHHoro napameTpa, TycT — 3afaHHoe 3HayeHue ycTaBku, A — 3aaaHHoe
3HayeHuWe 30HbI rucTepeanca. Hanmuve ructepeanca Mexay To4KaMy BKIIOYEHNS U BbIKIOYEHNS!
obecneunBaet yBepeHHoe (6e3 «apebesrar) cpabaTbiBaHWe NyCKOBbIX KOMMYTALMOHHBIX YCTPONCTB 1
AKOHOMWYHBIN PEXMM UX paboTbl.

OTOT TUN NOTVUKM NPUMEHSIETCA AN CUrHaNM3aLumum o TOM, YTO M3MEPEHHOE 3HAYEHNE MEHbLLIE YCTaBKM.

33



[Ons pa6oTbl ¢ BY aHanorosoro tuna (U, Y) npumensitotcsa napametpsbl Xof P (PLZ/oA P). OanHbiii napametp
NO3BONSIET MPMBSA3ATH K COOTBETCTBYIOLLEMY BY namepsieMblii CurHas: HanpshxeHue, TOK, MOLLHOCTM (MorHas,
aKTUBHasi U peakTUBHas!), 4acToTa v cos .

NMPEAYNPEXOAEHUE
CD 3aeck U fanee «x» nepen napameTpom — Homep BY.

Ecnu BY ckoHurypupoBaHo kak auckpetHoe (tun P, K, C, T), To napameTp xof P cooTseTcTBytoLLero BY Gynet
HeaKTUBEH.

[Ons pa6oTel ¢ BY AuCKpeTHOro Tuna npuMeHsiioTes napameTpsbl: od il od A od LR, ad Y, advr, adrl, ad F. (PLE/
od). C KaXaor n3MepsieMO/BbIMMCTIIEMON BENIMYMHON MOXHO CBSA3aTh onpeaeneHHoe BY, kotopoe 6yaer
cpabatbiBaTb B 3aBMCUMOCTM OT €€ 3Ha4YeHUs. Tak Kak K O4HOMY pene MOXHO NPOorpamMmMHO NPUBA3aTh
HECKOMbKO BENUYMH, pene byaet cpabatbiBatb No dyHKumm «MJTM», To eCTb BO BpeMmsi BbINOMHEHUS XOTS Obl
O[IHOTO U3 3afjaHHbIX YCIIOBUIA.

BpemeHHas gnarpamma paboTbl BbIXOAHOMO YCTPOWCTBA NpeAcTaBneHa Ha PUCYHKE HIKe.
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Tex.JIY
TycT+A/2

Tyct
Tyct-A2

[
1 1 !
Il L 1
CocT.BY | 1 ALt=1 | t
Bkn. ! ! !
[ 1 | | |
Otkn. 1 1 | >
| 1 ALt=2 ! t
Bkn. | ,—,—‘
Otkn. : | ! | >
| ALt=3 t

PMCyHOK 7.2 - BbixogHble XapakTepucTUKM KomnapaTtopoB

2. Tun norvkm O6paTHbIN ructepesuc (XAL.E = 2). Y BkrtoyaeT BbIxogHoe ycTpoincTeo npu (T > Tyct + A/2) n
Bblkmtoyaert ero npm (T < TycT — A/2).
OTOT TUN NOTUKV NPUMEHSIETCS ANS CUTHANM3aLmn O TOM, YTO U3MepPEHHOE 3HaYeHne NPeBbILLIAET YCTaBKy (CM.
pucyHok 7.2).

3. Tun norvku M-o6pasHan xapakTepucTuka (XAL.t = 3) NpUMeEHSIeTCA AN CUrHanNU3auum O HaXoXaeHUn
KOHTPONMPYEMOro 3Ha4YeHuUs B B 3a4aHHOM AnanasoHe. J1Y BkrnovaeT BbIxogHoe ycTponcteo npu (TycTt — A/2 <
T < TycT + A/2) (CM. pUCYHOK BbILLE).
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4. Tun norukv U-o6pasHas xapakTepucTuka (XAL.L = 4) NpUMeHsIeTCs AN CUTHaNM3aumm o BbIXOAe
KOHTPONIMPYEMOTO 3Ha4YeHWs M3 3aaHHbIX AMst Hee rpaHuL. JTY BkrtovaeT BbIXOAHOE YCTPOWCTBO Tonbko npu (T
< Tyct—A/2) n (T > TycTt + A/2) (CM. PUCYHOK BbILLE).

[na 3aWwmTbl KOMMYTALMOHHBIX 31leMeHToB BY u BHellHero o6opyAaoBaHUs OT YacTbix MOBTOPHbIX NyckoB B J1Y
npegycMoTpeHa BO3MOXHOCTb 3a[ePXKU BKIOYEHUS U BbIkMoYeHUsi. Bpems 3apepxku 3agaetcs npu yctaHOBKe
napametpoB xd on U xd of (yposeHb FLZ, rpynna o AL). JTY BkovaeT unu BbikNioYaeT cooTBeTCTBYloLee BY, Tonbko
ecnv npuymHa cpabaTbiBaHWsi CUrHaNM3aLmm COXpaHSeTcs B TEHEHNE 3TOr0 BPEMEHMU.

BpemeHHas auarpamma paboTbl BbIXOAHOrO YCTPOWCTBA C 3aaHHbIMU 3afepXkamu BKMIOYEHUS U BbIKMIOYEHUS
npeacTaeneHa Ha pucyHke 7.3.

TaxY
<
—— <tauikn
TycTt+A/2
Tyer
TycT-AJ2
CocrosHue t
BY
B
BbIKN.
t
taikn t<tgen tekn
3anepxka 3anepxKa
BBIKTIOYEHUS! BKIIOYEHUS

PucyHok 7.3 — Pa6ora J1Y ¢ 3apgepXKaMu BKIMIOYEHUS U BbIKITIOYEeHUSA
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Bo Bpems pa6oTbl B pexume PETUCTPATOP (xAL.t = 5) JTY npeo6pasyeT BXOAHbIE 3HAYEHWs B CUrHarb! yrpasneHus
LmdpoaHanoroBbiM npeobpasoBatenemM «napameTp — TOK» UMM «napameTp — HanpsbkeHue». LIAM BbiBoguT
MHOPMaLMIO Ha BHELLHeEe perncTpmpytoLLee yCTPONCTBO (Camonucel, KOMMNbTep U T. 1.).

3HaueHnss npeobpasyloTcs Mo NMHEMHOMY 3aKOHy B 3aJaHHOM Auanas’oHe W3MEHEHWS BXOOHOW BeNUYMHbI
(HanpsbKeHUst UMK Toka) B COOTBETCTBUM C HIDKHEW U BEPXHeW rpaHuLamu, yCTaHaBnvBaeMbiMU COOTBETCTBEHHO B

napamertpax UL, LUH, AL, RH (yposeHb FL-Z, rpynna AHAL).

Hanpumep, BbixogHomn Tok LIAT coopmupyeTcs B COOTBETCTBUM C HOPMYnamu:

npu x.L < x.H:
Tnx —a.L) - Im- KC IMPIH
IBLIX = Ly + ( T I);I E Idlj ) (7.1)
npu x.L > x.H:
Fonae = Ly + &L= Tox) - (e = D) 7.2)

x.L —x.H

rae x.L, x.H — 3Ha4yeHust napametpos AL u AH— cooTBeTCTBEHHO;
Tex — TEKYLLEE 3HAa4YeHne BXoAHoro curHana J1y;

I, Iwake — MMHUManNbHOE U MakcMarnbHOe 3Ha4YeHue BbIxoaHoro Toka LIAM (3aBucAT ot moandmkauum npubopa).

BbixogHble xapaktepucTuku LIAT B pexxume pervctpaummn npuBeaeHbl Ha pucyHke 7.4.
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PucyHok 7.4 — BbixoaHble xapakrepuctuku LIAM

Mpumep

Ha TpeTbem Bbixoae npmbopa HaxoguTca BY trna U (LIAM «napameTp-Tok» ¢ curHanom oT 4 go 20 mA). Tpebyetcs
perucTpupoBath HanpshxeHue B auanasore ot 100 go 300 B. Heobxoanmo 3agarb criegytowme HacTponku: JAL.E =
5, L =100,0, L'H = 300,0. Mpu 3HaYeHUsAx HanpskeHusi MeHble 100,0 B LIAM 6yaer BbligaBath Ha BHELLHIOW
HarpysKy noctosiHHbIn Tok 20,0 MA. Mpu HanpsixeHun, npessiwatowem 300,0 B, LA 6yaeT BbigaBaTh MOCTOSAHHbIN
Tok 20,0 MA, a B avanasoHe HanpsbkeHu ot 100,0 B go 300,0 B — curHan NOCTOSIHHOMO TOKa, U3MEHSOLLMIACSA MO
NMHENHOMY 3aKoHy B npegenax ot 4 o 20 MA.

7.6 Py4yHoe ynpaBneHue BY

KMC-®1 moxeT paboTtaTb B pexvmMe py4YHOro ynpaeneHns BbIXOAHbIMU YCTporcTBaMu moboro Tuna. Ynpasnexnue BY
B 9TOM peXMMe OCYLLECTBIISETCA KHOMKaMM, pacnonoXeHHbIMU Ha NLEBO NaHenu.
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[0ns nepexofa B peXuM py4HOTO YMpaBrieHUsi CHayana criefyeT ycTaHoBwTb b Ar = 0 (yposeHb FLC), 3atem
ycTtaHoBuTb SEE. o = 1 (ypoBeHb PLZ, rpynna 5 olit). Mocne cHATUS GrokMpoBkM napameTpbl kaxgoro BY (xH ou)
[OCTYNHbI 415 PEAAKTUPOBaHMS BPYUHYIO.

[Onsa BY anckpeTHoro Tuna napametpsl Hou, 2Hou, IHou MOTyT NpUHUMaTL 3HaYeHVs on/off (BKNIOYEHO/BLIKMIOYEHO).
[Ons BY aHanoroBoro Tvna COOTBETCTBYIOLUMIA NapamMeTp npuHUMaeT 3HaveHne oT 0 go 1000. [Ons BbIXOQHOrO
ycTpoincTBa Tuna Y BbixogHoe HanpshkeHve Gyaet mameHaTbes oT 0 go 10 B, ans BeixogHoro yctpoincTtea Tuna U
BbIXOQHOW TOK ByaeT n3aMeHaTbes oT 4 o 20 MA.

[Ons BbIXO4A@ M3 peXuMa PYYHOTO YNpaBleHUsi HYXHO YCTaHOBUTL 3arnper pyyHoro ynpaenewus SEE o = off (0)
(yposeHb FLZ, rpynna 5.aolit). PaBota BY 6yaeT 3aBuceTb OT yCTaBOK M Tvna foruku J1Y.

[Ons GriokMpoBKM BXO4a B PEXUM PYYHOTO YMpPaBMeEHWsi CrieayeT YCTaHOBWUTL BrIOKMPOBKY PYYHOrO yMpasneHust —
yCTaHOBWTbL NapameTp bL.Ar = on (ypoBeHb FPLC).

7.7 Hactpoiika pa6oTbl ¢ cornacylowmmm TpaHcdopmMmaTopamm

KaHarnb! HanpskeHUs Unu Toka MOXHO MOAKMOYMTL K MpuBopy Yepes cormacytowme TpaHcopmaropbl. [ns atoro
crieqyeT YCTaHOBWUTL B NapameTpax n u WM n & 3HaYeHUst KoahPUUMEHTOB TpaHcdopmauun. Mo ymonyaHuio
nogpasyMeBaeTCsi, YTO TPaHCOPMaTop He UCMoNb3yeTes U nu = 1.

Mpubop moxeT namepsite HanpsbkeHne ao 400 B. Ecnu Tpebyetca pabortatb B cetn 6onee 400 B, Heobxogaumo
MNCMNOMNb30BaTb MOHWXaKLWMIA TpaHcdhopmaTop. [Ons u3mepeHus napametpoB cet 600 B ¢ nogkmoyveHHbIM
TpaHcopmaTopom 600/300 cneayet 3apatb nu=2, U T. 4.

B crnyyae ucnonb3oBaHWA cornacyrowmx TpaHCCbOpMaTOpOB napameTpbl, NPOU3BOAHbIE OT HaMNpPsAXeHUA U TOKa,
nepecyYnTbIBAKOTCA C YH4ETOM 3aaHHbIX 3HAYeHUA nu nnn n.t.

Mpumep

TpebyeTcsa BbIYMCMUTL MOMHYI0 MOLLHOCTb NPU HanpsbkeHun 220 B (BHYTpU perncTpyvpyemMoro AmvanasoHa) 1 Toke
Harpyskn go 15 A. B cnyyae ncnonb3oBaHus TpaHcdopmartopa Toka 30/5 v npu . £ = 6 npnubop BblAACT KOPPEKTHOE
3HayeHue NonHow MoLHocTH (3,3 kBA).
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NPEAYNPEXAEHUE
B namaTtk npnbopa 3anncbiBaloTcs 3HaYEHNS n.u W n.E, OKPYIMEeHHbIE [0 LEenoro.

O

7.8 ABapuinHasa curHanusaums

Ecnu 3HayeHue M3MepeHHbIX TOKa, HAaMPsHKEHUS UMM YacToTbl BbIXOAUT 3a AManasoH JOMYCTUMbIX 3HAYEHWi (CM.
mabnuuy 7.1), npubop BKIOYaET aBapuitHY0 CUrHanusaumio.

Csetoanon ABAPUA ceeTuTCS HenpepbIBHO.

Kaxpable 15 cekyHp BblaaeTcs ABOVHON 3BYKOBOW CUrHan.

ABapuiiHas curHanusauus BoyaeTcs/oTknodaeTcs B napamertpe Aurn (FLE).
Tabnuua 7.1 — [lnana3oH AONYCTUMbIX 3Ha4€HUA KOHTPONMPYEMbIX NapaMeTpoB

MapameTp HuxHAs rpaHuua BepxHss rpaHuua
Tok 0,02A 5A
HanpspkeHne 40B 400 B
YacToTa 45Ty 65y

7.9 NMpeaynpeautenbHaa curHanmsauuvsa

MpepynpeautenbHas curHanuaauns (OAVHOYHLIM CUrHan) OroBelaeT O BKIYeHUn BY auckpeTtHoro Tuna.
MpepynpeauTtenbHas curHanuaauus BKIOYaeTCs/oTKIIYaeTca Ans kaxgoro BY B napameTpax (ALo, 2ALo, 3ALo

(ypoBeHb FLC).
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7.10 YcTaHOBKa AaTbl U BpeMeHU

[lata u Bpems ycTaHaBnu1BaloTcs B napameTpax rpynnbl dAtA yposHs AL 1.

MokasaHus LIA2 Mokasanusa L1 MapameTtp
CekyHapl (XX) Yacbl MUHYTBI (XX XX) Bpewms
o (20XX) OeHb, mecau (XX XX) Hata

[Ins oTcyeTa BpEMEeHM NCMOMb3YOTCSt BCTPOEHHbIE Yachl pearnbHOro BpeMeHu (MorpeLuHocTb xofga — He 6onee + 5 cek/
CYyTKM).

A\

8 Hacrtpounka npubopa c MK

8.1 MNpoTokonbl o6MeHa

BHUMAHUE
B crniyqae oTKNoYEHNA HaNPSHKEHNs NUTaHUSA NokasaHUsa Yacos peanbHOro BpeMeHn copackiBatoTcs Ha
3Ha4eHNe No YMOMn4aHuio.

[nsa HacTpovikn npubopa c MK ncnonb3yetcs nHTepderic ceasn RS-485. Mpubop nogaepKMBaeT NPOTOKONbI CBSA3N:
OBEH, Modbus-RTU (Slave) n Modbus-ASCII (Slave). Tun npotokona 3agaetcs napametpom Prot (PL4).

[na namMeHeHns npotokona obMeHa no nHTepdeiicy RS-485 crieayet nocrie N3MeHeHus 3HaveHuss napamertpa Prot
nogatb ceTesyto komaHay APLY

[insa opraHn3aumn obmeHa gaHHbIMK B ceTn RS-485 (ansa noboro npotokona) Heobxogmm Mactep cetu.
Mpn6op KMC-®d1 He MoxeT BbINonHATb pyHKUMM MacTtepa cetu.

B kayectBe MacTtepa ceTv MOXHO ucnonb3oBaTb K € noaknioyveHHbIM agantepom unv apyrue npubopbl €
nHTEepdericom RS-485, Hanpumep, nporpaMMmnpyeMblii KOHTPOMMEp, NaHenb onepartopa u T. 4.
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8.2 CeTeBble napameTpbl U UX 3aBOACKNE YCTAaHOBKU

[ins pa6oTbl Nnpubopa B cetn RS-485 cnedyeT HacTpouUTb €ro ceTeBble NapameTpbl.

B cnyyae nogkntoyeHusi Heckonbkux npnbopos k ogHoMmy MK yepe3 RS-485 cnenyet 3agaBaTb oQvHAKOBbIE CETEBbIE
napameTpbl Ansi Bcex NpMbopoB B CETH (3a NCKMIOYEHNEM yHUKanbHoro 6a3oBoro agpeca).

Pexwnm pabotbl cetn RS-485 3agaeTcs B napameTpax ypoBHs FLY.

Ecnu Ha LW yacto nosiBnsitotcs cooblieHnsi o6 owmbkax mnpu YTEHUWM UMM 3anvcu napameTpoB, Heobxoaumo
M3MEHUTb CKOPOCTb 0BMeHa AaHHbIMK (NapameTtp bF5 B FLY).

8.3 BasoBbIN agpec

Kaxabin npubop B ceTt RS-485 fomkeH uMeTb CBOW YHUKaNbHbI 6a30BbIi agpec.

[nuHa 6asosoro agpeca npubopa onpegensercs napametpom ALen (FLY) BO BpeMst HACTPOMKM CETEeBbIX NapameTpoB.
MapameTp MOXeT MpUHWMaTh TOMbko ABa 3HayeHus (8 wnm 11 6ut). CoOTBETCTBEHHO, MakCUMaribHOe 3HauveHue,
KOTOpOEe MOXeT NpuHMMaTh 6a3oBbIN aapec npu 8-6utHol agpecauun — 248, a npu 11-6utHoM agpecaumn — 2040.

Ha 3aBoge-usrotoBuTene Bcem npuGopamM ycTaHaBMMBAETCS OAMHaKOBbIN Gazosblii agpec Addr = 0 (PLY). Ecnu
nnaHvpyeTcs MCNonb3oBaTb B ogHoW ceTn RS-485 Heckonbko npubopoBs, TO UM HeoBXoAMMO 3a4aTb HOBblE 3HAYEHMS
BasoBbix agpecos.

[Ons kaxpgoro cnegytowero npubopa KMC-®1 B ceT 6a3oBblii agpec 3agaetcsl kak 6a3oBbii aapec npeablayLlero
npubopa nntoc 1.

Mpu pabote no npotokony OBEH 6a3oBbiit agpec 2040 3ape3epBUpOBaH Ast LUMPOKOBELLATENBHOW PACChISIKM.

8.4 CurHanusauus pa6oTbl No MHTepdency cBa3n
Ecnu obmeH AaHHbiMM no RS-485 OTCyTCTBYEeT B Te4yeHWe BpeMeHW, MpeBbILatoLero AONyCTUMYHD 3afepiKy

(napametp t. out), cBetogmop RS HaumHaeT HenpepbiBHO cBeTUTbCH. Ecnmn £ out = 0, KOHTpONb paboTbl ceTu
OTKITHOYEH.

42



9 TexHuyeckoe obcnyxuBaHue
9.1 O6wme yKkasaHusa

Bo Bpemsi BbINOMHeHWst paboT no TexHWyeckomy obcnyxuBaHuio npubopa cnedyet cobniogatb TpeboBaHWs
6esonacHocTn U3 pasdena 3.
TexHuyeckoe obcnyxuBaHve npubopa NPOBOAWTCS HE pexe OAHOro pasa B 6 MecsLeB W BKIOYAEeT crieaylolme
npoLeaypbl:

* MpoBepka KpenneHus npubopa;

* NPOBepKa BUHTOBbIX COeANHEHWIA;

* yAaneHue nbliv v rpsian ¢ knemMmHuka npudopa.
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10 MapkupoBka

Ha kopnyc npu6opa HaHeceHbI:
* HanMeHoBaHwue npubopa;
* cTeneHb 3awymThl kopnyca no FOCT 14254;
* HanpskeHne 1 YacToTa NMUTaHUS;
* notpebrsiemasi MOLHOCTb;
* KNnacc 3awmTbl OT NOPaXKeHns anekTpuyeckum Tokom no FOCT 12.2.007.0;
* 3Hak cooTBeTCTBUSI TpeboBaHusam TP TC (EAC);
* CTpaHa-u3roToBuTEnNb;
* 3aBOACKON HOMep npubopa v rof Bbinycka.
Ha notpebutenbckyto Tapy HaHeCeHbI:
* HanmeHoBaHwue npubopa;
* 3Hak cooTBeTCTBUSI TpeboBaHuam TP TC (EAC);
* CTpaHa-u3roToBmTENb;
* 3aBOACKON HOMep npubopa v rof Bbinycka.

11 YnakoBkKa

YnakoBka npubopa npoussoautcs B cooTBetcTBUM ¢ FTOCT 23088-80 B NOTPeGUTENBLCKYHO Tapy, BbIMOMHEHHYIO U3
KopoGoyHoro kapToHa no FOCT 7933-89.

YnakoBka npubopa npu nepecoinke noytorn nponssoautces no FOCT 9181-74.
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12 TpaHcnopTupoBaHue U XpaHeHue
Mpubop AOMKEH TPaHCMOPTUPOBATLCS B 3aKPLITOM TpaHcrnopTe NtoGoro Buaa. B TpaHCMopTHbIX cpeacTBax Tapa
AO0IMKHA KpenuTbCs CcornacHo npasunam, ,ﬂeVICTByIOIJJ,MM Ha COOTBETCTBYIOLLUX BUOAX TpaHCNopTa.

YcnoBus TpaHCNOPTUMPOBaHUS AOMKHbI CoOTBeTCcTBOBaThb ycnosuam 5 no MOCT 15150-69 npu Temnepatype
oKpy»KatoLero Bosgyxa ot MuHyc 25 go nntoc 55 °C ¢ cobniogeHmem mep 3alumTbl OT yAapoB v BUbpauui.

MpunGop crnepyeT nepeBo3nTb B TPAHCMNOPTHOW Tape NOLUTYYHO MU B KOHTENHEPaX.

YCroBusi XxpaHeHUs B Tape Ha CKnage U3roToBUTENs U NOTpeGuTens JoMmkHbI CooTBETCTBOBATL ycrosusim 1 no MOCT
15150-69. B Bo3ayxe He AOMKHbI NPUCYTCTBOBATb arpecCuMBHbIE MPUMECH.

MpuBop crnefyeT XpaHWUTb Ha CTennaxax.

13 KomMnnekTHoCTb

HanmeHoBaHue KonuyectBo
Mpunbop 1wt
MacnopT u MapaHTUHBIA TanoH 1 3k3.
PykoBOACTBO No akcnyaTaumum 1 3K3.
KoMnnekT kpenexHbIX anemMeHToB 1K-T.
MeToavka nosepku (no TpeboBaHMIo 3akasuvka) 1 aka.

NPUMEYAHUE
M3rotoBuTenb ocTaBnsieT 3a coboi NpaBo BHECEHWS AOMOMHEHUIA B KOMMNNEKTHOCTbL Npubopa.
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14 MNapaHTUWHbIE O0bsiI3aTenbCTBa

M3rotoButenb rapaHTMpyeT cCOOTBETCTBME npubopa TpeGoBaHusM TY npu cobrogeHnn ycroBuid akcniyartaumu,
TPaHCNOPTUPOBAHUSI, XPaHEHWS ¥ MOHTaxa.

[apaHTUIHBIA CPOK 3KCNnyaTaummn — 24 mecsLa co OHSA NPOAaxXM.

B crnyyae BbIxooa np|/|60pa N3 CTpoA B TeyeHue FapaHTI/IVIHOFO CpoKa npu COGJ'II'O,D,GHVIVI yCﬂOBI/II;I aKcnnyarauun,
TPaHCNOPTUPOBaHUA, XpaHEHUA N MOHTa)a npeanpuaTne-u3rotoBuTesnb 06H3yeTCﬂ OCyL|ecTBUTb €ero 6ecnnarHbIv
PEMOHT UNn 3amMeHy.

Mopsinok nepesayuv NnpuGopa B PeMOHT COAEPXUTCS B MACMOPTe U B rapaHTUAHOM TasloHe.
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MpunoxeHne A. T[lapameTpbl npubopa, AOCTYNHbLIE MO
npotokony OBEH

Ta6nuua A.1 — NapameTpbi npu6opa, AocTynHbIe nNo npotokony OBEH

MapameTtp Wupuka- | HASH [Ounana3oH Tvn MpumevaHue
uma Ha LA AaHHbIX
Kon nocnenHel ceteBom 0x0233 | cm. mabnuuy A. 2 unsigned | Tonbko YTeHne
owunbkn n.Err char
Pexwum pabotbl Mode 0x5304 unsigned |3anuck/MTeHne
char But 15=1
B KayecTBe
K03 dMLMEHTOB
TpaHcdopmaLmm

ncnonb3yer Lenble Yyucna
CO CMELLEHNEM TOYKM.
Butbl 0-8 Anst kannbpoBku

3anucb N3MeHeHW B 0x8403 unsigned |[nsi npumeHeHus n
3HEproHe3aBNCUMYIO char COXpaHeHWsi NnapameTpoB
namsTb 1 nepexog Ha 3anucatb 0x81
HOBblE

ceTeBble HacTponku Aply

MN3mepeHHoe 3HaveHve U 0xA4A4 float Tonbko YTeHve
HanpspkeHus

C nnasatowel Toukon in.ul

M3mepeHHoe 3HaveHune Toka A 0xB343 float TonbKo YTeHue

C nnasatoLLen Todkon in.i1

3HaueHue NonHowm LR 0x65A1 float TonbKo YTeHue
MOLLHOCTMN

c nnasalLlel Todkor In.S1
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Mpopomkenune Tabnuubl A.1

MapameTtp Wupuka- | HASH [Onana3oH Tvn MpumevaHne
uusa Ha UN AaHHbIX
3HayeHne akTUBHOM (4 0xCF- float TonbKo YTeHue
MOLLHOCTHN D5
¢ nnasatowel Toukor In.P1
3HayeHne peakTUBHOMN UA- 0xA9F9 float TonbKo YTeHue
MOLLHOCTMN
C nnasatower Toukon In.Q1
3HayeHne N3MepeHHoro FC 0xC232 float TonbKo YTeHve
KoaddULMEHTa MOLLHOCTMN
C nnasatowen Toukon cos.1
3HayeHune 4acToTbl ceTn F 0x5A58 float TonbKo YTeHue
C nnasatoLuen Toukon in.F
3HaueHWe NonHow aHeprum ELR 0x6794 float TonbKo YTeHue
c nnasaoller Toukorn EVA
3HayeHne akTUBHOM Yt 0x8377 float TonbKo YTeHve
aHeprum
C nnasatoLen Toukon EWt
3HayeHne peakTUBHOMN ELR- 0x598A float TonbKo YTeHue
3Heprum
c nnasatoLler Todkorn EVAr
YpoBeHb FL !
Ipynna 55H
YcTaBka HanpsikeHus s 0x2FBF | (40...400) x N.u float 3anucb/UTeHne
C nnasatolLen Toukon S.V Mo ymonyaxuio —220
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Mpopomkenune Tabnuubl A.1

MapameTtp Wupuka- | HASH [Onana3oH Tvn MpumevaHne
uusa Ha UN AaHHbIX

3oHa ructepesunca (L 0xA9A9 |(20...200) x N.u float 3anuce/UTeHne
KoMnapartopa HanpsKeHus Mo ymonyaxuio — 40
C nnaeatoLen Toukonm H.V
YcTaBka Toka ¢ nnasatoLen SR 0x461D |(0,02...5000) x N.t float 3anuce/MTeHne
Toykor S.A Mo ymonyaxuio — 2,500
30Ha ructepesuca HA 0xCO00B [ (0,01...2500) x N.t float 3anucb/UTeHne
KoMmnapartopa Toka Mo ymonyaxuio — 1,000
c nnasatowen Toukon H.A
YcTaBka NofHon MOLHOCTH SUR 0xF599 ((20...2000) x N.t x float Banuce/HTteHne
C nnasatowei Toukon S.VA N.u Mo ymonyanuto — 1000
3oHa ructepesuca HUR 0x738F [(10...1000) x N. float 3anucb/MTeHne
KOMMnapaTopa MonHon tx N.u Mo ymonyaxuto — 1000
MOLLIHOCTU
c nnasatoLuen Toukon H.VA
YcTaBka akTMBHOM S5 0%117A |(20...2000) x N.t x float Banuck/UTeHne
MOLLHOCTM C NnaBatoLLem N.u Mo ymonyaxuto — 1000
To4kou S.Wt
3oHa ructepesuca HYE 0%976C |(10...1000) x N.t x float Banuce/HteHne
KOMMnapaTopa akTMBHON N.u Mo ymonyanuto — 1000
MOLLIHOCTU
C nnasatoLlen Todkon H.Wt
YcTaBka peakTMBHOMN Sur 0%67C4 |(20...2000) x N.t x float 3anuck/HTeHne

MOLLHOCTHN

C nnaBaloLLiel ToYKon S.vr

N.u

Mo ymonyanuto — 1000
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Mpopomkenune Tabnuubl A.1

perucTpaumu Toka
C nnasaolLer Todkon A.L

MapameTtp Wupuka- | HASH [Onana3oH Tvn MpumevaHne
uusa Ha UN AaHHbIX
3oHa ructepesunca Hur 0xE1D2 [(10...1000) x N.t x float Banucb/MTeHne
KoMnapartopa peakTUBHOMN N.u Mo ymonyaxuto — 1000
mowHoctTn H.vr
YcraBka cos ¢ ¢ SFC 0x04DE (0...1 float Banuce/YTeHne
nnaeatolen Toukon S.Fi Mo ymonyaxuto — 0,5
3oHa ructepesuca HFC 0x82C8(0,01...0,5 float 3anuce/UTeHne
KoMnapaTopa cos ¢ Mo ymonuanwio — 0,4
c nnasatowen Toukor H.Fi
YcraBka yactotbl S.F 5SF 0xF136 (45...65 float 3anuck/HTeHne
Mo ymonyanuto — 50,0
3oHa ructepesuca HF 0x7720 (0,01...10 float 3anuck/MTeHne
KOMMnapaTopa 4acToTbl Mo ymonyaxuio — 1,0
c nnasatLuer Toukor H.F
Mpynna AHAL
HwxHas rpaHnua perucTp. s 0x1AD5 |(40...400) x N.u float 3anuce/HTeHne
HanpshkeHus Mo ymonuanuio — 200,0
c nnasatowen Toukon V.L
BepxHss rpaHuua permctp. uH 0x8909 | (40...400) x N.u float 3anuck/TeHne
HanpsXeHus Mo ymonyaxuio — 240,0
c nnasatoLien Toukon V.H
HwxHsa rpanvua AL 0x02C7 |(0,02...5000) x N.t float 3anucb/UTeHne

Mo ymonyaxuio — 2,000
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Mpopomkenune Tabnuubl A.1

MapameTtp Wupuka- | HASH [Onana3oH Tvn MpumevaHne
uusa Ha UN AaHHbIX

BepxHsia rpaHnua AH 0%911B | (0,02...5000) x N.t float 3anucb/UTeHne
perncTpaumm Toka Mo ymonyaxuio — 4,000
c nnaeatoLen Toukon A.H
HwKHAS rpaHuua permcrp. UAL 0xBD- |(20...2000) x N.t x float Banuce/YTeHne
MOJTHOW MOLLHOCTU B5 N.u Mo ymonyaxuto — 200
c nnasatollen Todukor VA.L
BepxHsis rpaHuua pernctp. LRH 0xBOES8 | (20...2000) x N.t x float 3anuce/UTeHne
MOSTHON MOLLHOCTH N.u Mo ymonuaHuio — 2000
c nnasatowelt Toukorr VA.H
HwxHas rpaHnua perncTp. teL 0xB5CF | (20...2000) x N.t x float Banuce/HteHne
aKTUBHOW MOLLHOCTW N.u Mo ymonyaxuto — 200
c nnasatoLuen Toukon Wt.L
BepxHsist rpaHuLa pernctp. YeH 0xB892 |(20...2000) x N.t x float 3anucb/UTeHne
aKTUBHOW MOLLHOCTHU N.u Mo ymonyanuto — 2000
c nnasatoller Toukorn Wt.H
HwxHAa rpaHuua permcTp. ur.l 0x47CB [(20...2000) x N.t x float 3anucb/UTeHne
peakTUBHON MOLLHOCTUN N.u Mo ymonyaxuto — 200
C nnaeatoLen Todkon r.L
BepxHsist rpaHuua permctp. urH 0x4A96 |(20...2000) x N.t x float Banuce/HteHne
pPeaKkTUBHOWM MOLLHOCTMN N.u Mo ymonyanuto — 2000
c nnasatller Toukor Vr.H
HwxHAs rpannua perncTp. FOL 0x202B |0...1 float Banuce/HTeHne

cos®

¢ nnasatowen Toukon Fi.L

Mo ymonuaxuto — 0,25
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Mpopomkenune Tabnuubl A.1

MapameTtp Wupuka- | HASH [Onana3oH Tvn MpumevaHne
uusa Ha UN AaHHbIX
BepxHss rpaHuua pernctp. FCH 0x2D76 |0...1 float Banucb/MTeHne
Ccos® Mo ymonyanuto — 0,75
c nnaeatowien Toukon Fi.H
HwxHssa rpaHvua permcTp. FL 0xF12D |45...65 float 3anuce/UTeHne
Y4acToTbl Mo ymonyanuio — 49,5
c nnasatoluen Toukon F.L
BepxHsis rpaHuua pernctp. FH 0x62F1 (45...65 float 3anuce/UTeHne
4acToThl Mo ymonuanuio — 50,5
c nnasatowen Toukon F.H
Ipynna dAEAR

Tekywwii ron, UEAr UER- 0x480C | 00...99 unsigned |3anucb/MTeHne

char
Tekywwmn mecsiy, Mont ok 0xC649 |1...12 unsigned |3anucb/MTeHne

char
Tekywiee umcno dAtA dAER 0x6D65 |1...31 unsigned |3anuck/MTeHne

char
TekyLlee 3Ha4eHne 4acos Hour 0xEFF70...23 unsigned | 3anuce/YTeHne
Hour char
Tekyllee 3HaYeHne MUHYT AlnE 0x2748 |0...59 unsigned |3anucb/MTeHne
Mint char
TekyLLee 3HaYeHne CekyHA BEC 0xB14B|0...59 unsigned |3anuck/UTeHne
SEC char
HeobxoammocTb 06HyneHus EnEr 0xFC38 |1 — cbpoc cuetumkoB | unsigned |Mo ymonyaxuio — 1
aHeprum Mo CHATUIO MUTaHUS char

(on);
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Mpopomkenune Tabnuubl A.1

MapameTtp Wupuka- | HASH [Onana3oH Tvn MpumevaHne
uusa Ha UN AaHHbIX

nocne cbpoca nuTaHus 0 — cyeTyukm no
EnEr CHATWIO NUTaHNSA

coxpansitotcs (OFF)
C6poc 3HaueHui Ecir 0xAEAS5 unsigned |3anuceb.
NOACHUTAHHbIX 3HEPrvn char 3anucatb «1» ansa
Eclr npUMeHeHns

YposeHb FLZ (no RS-485 HefOCTYNHbI)

BriokvpoBka pyyHoro bL.Ar 1 — BKntoyeHa (on) Mo ymonuanuio — 0
ynpasnenus bl.Ar 0 — oTknoYeHa

(OFF)
Pa3speLueHuve BknoveHus ALrr 1 — BkntoyeHa (on) Mo ymonyaxuio — 0
aBapvNHOW CcUrHanusaumm 0 — oTkntoYeHa
ALrm (OFF)

Mpynna ALk
YcTaHoBKa BbIXOAHOM ALE 0 — n3amepwuTerns; Mo ymonyaxuio — 0
xapaktepuctukm BY1 1AL.t 1 — npsimon

rMcTepesuc;

2 — obpaTHbIn

rMcTepesuc;

3 —-obpasHas

XapaKTepucTuka;

4 — U-obpasHas

XapaKTepucTuka;

5 — peructpaTop

Ipynna oAF
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Mpopomkenune Tabnuubl A.1

MapameTtp Wupuka- | HASH [Onana3oH Tvn MpumevaHne
uusa Ha UN AaHHbIX
Mpussaska aHanorosoro BY1 oAFP 0 — HeT; Mo ymonyaxuio — 0
K KOHTpONMpyemomy 1 — K HanpsKeHuto;
napavetpy 10A.P 2 — K TOKY;
MpuBsiaka aHanorosoro BY2 | ZoRFP 3~ KNOMHO#
K KOHTPONMPYEMOMY ZAOU"HOCT”’ y
napametpy 20A.P — KaKTUBHOU
MOLLIHOCTH;
MpuBes3ka aHanorosoro BY3 FoAP 5 — K peaKTUBHON
K KOHTpONVpyemMomy MOLLHOCTH;
napameTtpy 30A.P 6 — K CosQ
7 — KvacToTe
Ipynna od
MpuBsska Ody 0 — Her; Mo ymonyaxuto — 0
KOHTPONMpyemoro 1-BY1;
HanpsikeHus 2-BY1uBY2;
K AnCKpeTHbiM BY 0d.U 3-BY1,BY2uBY3;
MpuBsiska OdR 4-BY1 _” BY3;
KOHTPONMpyeMmoro Toka 5-BY2; .
K AMCKPETHLIM BY 0d.A (73 - gzi nBY3;
MpuBA3ka KOHTPONUPyeMow Od LR
NOSTHON MOLLHOCTH
K avckpetHbiM BY 0d.UA
MpuBsi3ka KOHTPONMPYyEMOW Od e

aKTUBHOWM MOLLIHOCTW
K AvckpeTHbIM BY 0d.Wt
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Mpopomkenune Tabnuubl A.1

MapameTtp Wupuka- | HASH [Onana3oH Tvn MpumevaHne
uusa Ha UN AaHHbIX
MpuBsi3ka KOHTpPONMpPyeMon Odur
peakTuBHON
K AnCKpeTHbiM BY 0d.vr
MpuBsiska OdFC
KOHTPONMPYEMOro Cos®
K avckpetHbIM BY 0d.Fi
MpuBsi3ka KOHTPONMpPyEMOW OdF
YacToThl
K avckpetHbIM BY 0d.F
Ipynna d.AL
3apepka BpemMeHu idon ot 0 go 3600 ¢ Mo ymonyaxuto — 0
BKoYeHns BY1 1.d.on
3apgepxka BpeMeHun Zdon ot 0 go 3600 ¢ Mo ymonyaxuio — 0
BKMNtoyeHus BY2 2.d.on
3agepxka BpeMeHun Jdon ot 0 8o 3600 ¢ Mo ymonyaxuto — 0
BKMtoYeHus BY3 3.d.on
3apepka BpemeHu {doF ot 0 4o 3600 ¢ Mo ymonyaxuio — 0
oTkntoyeHns BY1 1.d.of
3agepxka BpeMeHun 2doF ot 0 8o 3600 ¢ Mo ymonyaxuio — 0
oTkntoyerns BY2 2.d.of
3apgepxka BpeMeHu Jdof ot 0 5o 3600 ¢ Mo ymonyaxuio — 0
oTkntoyeHns BY3 3.d.of
pynna 5oL
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Mpopomkenune Tabnuubl A.1

nHdopmauum Ha LI ind.r

MapameTtp Wupuka- | HASH [Onana3oH Tvn MpumevaHne
uusa Ha UN AaHHbIX
Paspetuenune pyyHoro SEko 1 — paspelLueHo (on); Mo ymonuaHwmio — 1
ynpaeneHus 0 — 3anpetyeHo
Bbixopamu SET.0 (OFF)
Bbixog 1 1H.ou Hou 0...1000 Mo ymonyaxuto — 0
Bbixon 2 2H.ou cHou 0...1000 YUteHne.
Mo ymonyaxuio — 0
Bbixog 3 3H.ou IHou 0...1000 Mo ymonyaxuto — 0
YposeHb FLI
Mpynna nu.nt

Koadhduument nu 0xAAD- (o1 0,001 go 9999 float 3anuce/MTeHue.
TpaHchopmaumns F Mo ymonyaxuio — 1,0
HanpskeHus
c nnasatoLer Todkorn N.u
KoacpcpuumeHt nt 0xC7C6|oT 0,001 go 9999 float 3anuce/UteHne
TpaHcopmaLuusi Toka Mo ymonyaxuio — 1,0
c nnasatoLuen Toukon N.t
MeproanyHOCTb CMEHBI CndE ot 100600c Mo ymonuaHwmio — 1
napameTtpos
Npy LMKNUYECKON
wHaukaumm ind.t
MepuoagunyHocTb Crdr otr1p060c Mo ymonyaxuio — 1
0o6HOBREHUS
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Mpopomkenune Tabnuubl A.1

MapameTtp

WUHpauka-
uusa Ha UN

HASH

Ownana3oH

Tvn
OAHHbIX

MpumevaHne

CocTosiHMe LMKNMYecKom
MHAMKaLMK nocne
nepesanycka npuéopa ind.
A

CndA

1 — BknoyeHa (on)
0 — oTkntoveHa
(OFF)

Mo ymonyaxuio — 0

MHOMKaums CUCTEMHbIX
owwnbok Stat

SERE

0%x9C5B

0 — owwmbka
EEPROM;

1 — owwbka cBs3n C
AU

2 — owwmbka
npYMeHeHus
napameTpoB

unsigned
char

YrteHne

YposeHb PL4

HassaHue npubopa dEv

0xD681

Ctpoka ASCII,
6 6ant KMC-10

char([6]

TonbKo YTeHve

Bepcusi nporpammbl VEr

0x2D5B

ASCII, 5 6ant Vx.yy
X — Homep Bepcuu,
YY- Homep
nogsepcumn

char[5]

TonbKo YTeHue.
YcraHaBnvBeaeTcs
npeanpusiTuem-
N3roToBUTENEM

CkopocTtb obmeHa bPS

hPS

0xB760

Byte:

0-2,4 kbut/c;
1—4,8 kbut/c;
2 —9,6 kbuTt/c;
3 - 14,4 k6ut/c;
4 —-19,2 kbuT/c;
5— 28,8 k6ut/c;
6 — 38,4 kbuT/c;

unsigned
char

3anuck/HteHne.
Mo ymonyaxuio — 2

57




Mpopomkenune Tabnuubl A.1

MapameTtp Wupuka- | HASH [Onana3oH Tvn MpumevaHne
uusa Ha UN AaHHbIX

7 — 57,6 k6ut/c;

8 —115,2 kbut/c
[nvHa cnosa gaHHbIX Len LEn 0x523F |Byte: unsigned |3anuck/YTeHue.

7 -7 6ut char Mo ymonyaxuio — 8

8 -8 6ur
Tun KOHTPONSA YETHOCTK Prid 0xE8C4 |Byte: unsigned |3anuck/UTeHue.
PrtY 0 — KOHTpONSA HeT; char Mo ymonyaxuto — 0

1 — YeTHOCTb;

2 — HeYyeTHOCTb
KonuyectBo cTon-6uT Sbit Skt 0xB72E | Byte: unsigned |lo ymonyaxuio — 2

1 —oauH; char

2-pBa
3agepxka oTBeTa 5l 0x1E25 | Byte: unsigned |3anucb/UTeHue.
npubopa rS.dL ot 0 po 255 mc char Mo ymonuaHuio — 45
CerteBoli Tanm-ayT t.out tout 0xBE- |Word_16: unsigned |3anuck/UTeHue.

Cc7 ot 010600 c short «0» — OTKNIOYNTL TANM-ayYT.
Mo ymonuaHuio — 600

Appec npubopa Addr Rddr- 0x9F62 Word_16: ot 0 oo unsigned |3anucb/MTeHue.

2047 short Mo ymonyaHuto —16
Tun npotokona Prot Prok 0x41F2 [0 — Modbus ASCII unsigned |3anucb/MTteHue.

(ASC); char Mo ymonyaxuio — 2

1—Modbus RTU

(rtu);
2 — OseH; (OWEN)
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Mpopomkenune Tabnuubl A.1

MapameTtp Wupuka- | HASH [Onana3oH Tvn MpumevaHne
uusa Ha UN AaHHbIX
[nuHa ceTesoro ALEnR 0x1ED2 |Byte: unsigned | 3anuce/YTeHve.
agpeca A.Len 8 —8 6ur; char Mo ymonyaxuio — 8
11—116ur
YposeHb PL5
N3mepeHHoe MrHMManbHoe Ly 0x0BA- | (40...400) x N.u float YUreHune
3HaYEHWe HanpsHKeHUs D
C nnasatoLLen Toukorn mi.U
MN3mepeHHoe i 0x8A78 |(40...400) x N.u float YreHne
MakcuMmarbHoe 3HaveHve
HanpsbkeHnst
c nnasatowel Toukon mx.U
MN3mepeHHoe M1HMMansHoe LA 0x3384 |(0,02...5000) x N.t float YreHune
3Ha4eHue Toka
C nnasatoLLen Toukorn mi.A
N3mepeHHoe A 0xB251 {(0,02...5000) x N.t float YreHune
MaKcumarbHoe 3HayeHne
TOKa
C nnaBsalLLien To4KoM mx.A
MN3mepeHHoe MUHMMansHoe LUR 0x45B9 |(20...2000) x N.t x float Yrenune
3Ha4yeHne NonHowu N.u
MOLLIHOCTHN
C NnaBatoLLern TOMKOM mi.
VA
N3mepeHHoe AL 0xC46C |(20...2000) x N.t x float Yrenune

MaKcumaribHoe 3HavyeHue

N.u
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Mpopomkenune Tabnuubl A.1

MapameTtp

WUHpauka-
uusa Ha UN

HASH

Ownana3oH

Tvn
OAHHbIX

MpumevaHne

MOSTHOW MOLLHOCTN
C NnaBaloLLel TOYKOM mX.
VA

M3mepeHHOe MUHMManbHoe
3HayeHue akTUBHOM
MOLLHOCTMN

C NnaBatoLLelt TOMKOM mi.
Wit

ActE

0xC675

(20
N.u

~..2000) x N.t x

float

YUrteHne

MN3mepeHHoe
MaKkcuMmarbHoe 3HaueHune
aKTUBHOWM MOLLHOCTU

C NnaBaloLLel TOYKOM mX.
Wit

At

0x47A0

(20
N.u

~..2000) x N.t x

float

YrteHne

MN3mepeHHoe MUHMMansHoe
3Ha4yeHne peakTMBHON
MOLLHOCTU

C NnaBatoLLen TO4KOM mi.ur

neur

0x35B3

(20
N.u

~..2000) x N.t x

float

YUrteHne

M3amepeHHoe
MakcMmarbHoe 3HavyeHne
peaKkTUBHOWM MOLLHOCTMN

C NnaBatoLLel TOYKOM mx.ur

s

0x35B3

(20
N.u

~..2000) x N.t x

float

YUrteHne

N3mepeHHoe M1HMManbHoe
3HayeHune cos® mi.Fi

R

0x157A

o

float

YUrteHne

N3mepeHHoe
MaKcumarbHoe 3HayeHne

cos @ mx.Fi

s

0x94AF

©

float

YrteHne
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Mpopomkenune Tabnuubl A.1

MapameTtp Wupuka- | HASH [Onana3oH Tvn MpumevaHne
uusa Ha UN AaHHbIX

M3mepeHHoe MUHMManbHoe LF 0x99F0 (45...65 float YUrteHne
3HayeHune YactoTbl mi.F
M3mepeHHoe F 0x1825 |45...65 float YUrteHne
MakcMmarbHoe 3HaveHne
yactoTbl mx.F
C6poc Bcex M3MepPEHHbIX fLrd 0x1B4C unsigned |3anuckb.
MaKCUMarnbHbIX U char Banucatb «1» (unu noboe
MUHUManbHbIX 3HadeHui Cl. 3Ha4yeHue, Ho Mnaawuin 6ut
ix =
Bpewms dukcauum 0xAA3A | BainT 0 — CC MM; unsigned |YTeHne
M3MEpEHHOTo Bant 144 44; long
MWHUMArbHOMO 3Ha4YeHust Bant 2 —rog,
HanpsixeHus ti.U
Bpemsi covkcaLmm 0x2BEF | A€ CC (0...59) - unsigned |UYtenue
M3MEPEHHOTO CeKyHAwl, long
MaKCUMarbHOro 3Ha4eHnst mm)(/gusg -
HanpskeHus tx.U 44 (0...23) — yach, .
Bpewms cdukcaumm 0x9213 | 1A (1...31) — AHm, unsigned |YTexune
n3mepeHHoro loa (2000...2099) long
MWHVMMAnbHOro 3HaveHne
Toka ti.A
Bpems coukcaumm 0x13C6 unsigned |YteHune
N3MepeHHOro long

MaKCMMaribHOro 3HaYeHust
TOKa tx.A
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MapameTtp Wupuka- | HASH [Onana3oH Tvn MpumevaHne
uusa Ha UN AaHHbIX
Bpemsi oukcaumm 0xE42E | Baiit 0 — CC MM; unsigned |YTeHune
U3MEPEHHOTo bant 1 -4y 04; long
MUWHUMAsbHOIO 3Ha4YeHns Baiit 2 —rog,
nonHon mowHoctu ti.VA
Bpems dukcaLmm 0x65FB | e CC (0...59) - unsigned |YreHve
M3MEPEHHOro CeKyHApl, long
MaKCHMasibHOro 3Ha4eHust mm)(/?usg -
OfTHOM MOLLHOCTH tX.VA J
(IONIHON MOWHOCTM X Uy (0...23) — yacsl, :
Bpewms cdukcaumm 0x67E2 00 (1...31) - gHm unsigned |YTeHue
M3MEPEHHOro Foa (2000...2099) long
MWHMMAnbHOro 3HaYeHnst
aKTVBHOW moLHocTH ti. Wt
Bpems chukcaumm 0xE637 unsigned |YteHune
N3MepeHHOoro long
MaKCHMasibHOro 3Ha4eHust
aKTUBHOW MOLLHOCTM tX.Wt
Bpemsi hukcaumm 0xACO- unsigned |YteHune
N3MepEeHHOro D long
MWUHUMAnNbHOTO 3HaYeHNst
peakTUBHOM MoLHoCTK ti.Ar
Bpems coukcaumm 0x2DD8 unsigned |YteHune
N3MepeHHOro long

MaKCMMaribHOro 3HaYeHus!
peaKkTUBHOWM MOLLHOCTK tX.
Ar
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MapameTtp Wupuka- | HASH [Onana3oH Tvn MpumevaHne
uusa Ha UN AaHHbIX
Bpemsi oukcaumm 0xB4E- | Baiit 0 — CC MM; unsigned |YTeHune
U3MEPEHHOTo D bant 1 -4y 04; long
MUWHUMasnbHOro Baiit 2 —rog,
3HayeHusa cos @ ti.Fi
Bpemsi dovkcaLmu 0x3538 |Ae CC (0...59) - unsigned |Ytenne
M3MepeHHOro CeKyHAbl, long
MaKcMmarbHOro mm)(,%"l'sg) -
Fi :
3HayeHus cos @ tx.Fi 44 (0...23) - vace!, '
Bpems dukcaumm 0x3867 | (1...31) — oxw, unsigned |Ytenune
VU3MEPEHHOro loa (2000...2099) long
MWHMMAnbHOro 3HaYeHnst
yactorbl ti.F
Bpems coukcaumm 0xB9B2 unsigned |YteHune
N3MepeHHOro long
MaKCMMaribHOro 3HaYeHus!
yactortbl tx.F
Ta6nuua A.2 — Koa ceteBo# owumn6ku (komaHaa n.Err)
Kog OnucaHue
0 BesoLwmnboyHbIi npuem kagpa
2 3apaHo nonoxeHue ToYkM, NpeBblluatoLlee 3
3 MonbiTka Moandukauum ROM-napameTpa
33 AnnapaTtHasi olumMGka kaapypoBaHus
39 HeBepHas KOHTponbHas cymma kagpa
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Kog OnucaHue

40 He HaiigeH geckpuntop

49 Paamep nona AaHHbIX HEe COOTBETCTBYET OXXUJaeMOMYy 3Ha4YEeHU0
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MpunoxeHne b. [lapameTpbl npubopa, AOCTYNHbLIE MO
npotokony Modbus

[ina npotokona Modbus peannsoBaHo BbINONHEHWE crieayoLwmx yHKLUMIA:
+ 03, 04 (read registers) — YUTeHne ogHOrO NN HECKOSLKWX PETUCTPOB;
* 06 (preset single register) — 3anncb ogHoro pernucTpa;
* 16 (preset multiple registers) — 3anucb HeCKONbKUX PErMCTPOB.
Ba3soBbliti agpec Addr = 0 siBNsieTCs ANs 9TOro MPOTOKOMA LUMPOKOBeLUaTeNbHbIM, NPUGOP ByAET BbIMNOMHATL KOMaHAb!

3anvcy (6, 16), Ho He OydeT oTnNpaBnsTb KBUTAHUMM Ha NpuUHSTble koMaHabl. Ha appeca Gonee 247 npuGop
pearupoBaThb He GyAer.

Ons dyHkumn 06 1 16 nNpu nonbiTke 3anucaTb PerucTpbl, NpegHa3Ha4YeHHble TONbKO AN YTEHWUS, UNW NpK MNomnbITKe
obpalLeHns k HeCcyLLLeCTBYIOLLMM pernctpam Bo3spaliaetcs owmnbka 1 («lllegal functiony).

Ta6nuua B.1 — MNapameTpbl npu6opa, AocTynHble no npotokony Modbus

MapameTtp Homepa Ouana3oH Tun MpumevaHne
perucTpos AaHHbIX
HasBaHwne npubopa 0-3 KMC-1¢ char[6] Tonbko YTeHne
Bepcusi nporpammbl 4-5 X — Homep Bepcuyn, |char[4] Tonbko YTeHue.
YY- Homep YctaHaBnvBaeTcs
noasepcumn npeanpusTUeM-
V3roToBUTENEM
CkopocTb 0bmeHa 6 Byte: unsigned | 3anuck/MTeHne.
0 - 2,4 kbut/cek; char Mo ymonuaxuto — 8
1—4,8 kbut/cek;
2 -9,6 kbut/cek;
3 — 14,4 xbut/cek;
4 — 19,2 kbuT/Ccek;
5 — 28,8 kbut/cek;
6 — 38,4 kbuT/cek;
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MapameTtp Homepa Ouana3oH Tun MpumevaHne
permcTpoB AaHHbIX
7 — 57,6 kbuTt/cek;
8 —115,2 k6ut/cek
[nvHa cnoBa AaHHbIX 7 Byte: unsigned | 3anucb/MTeHue.
7 -7 6ur; char Mo ymonuaHmio — 8
8 —8 but
Tvn KOHTPONS YETHOCTU 8 Byte: 0 — koHTponss  |unsigned | 3anuce/MTeHue.
HeT; char Mo ymonuaHumio — 0
1 —Y4eTHOCTb;
2 — HeYeTHOCTb
Konunuectso cTon-6ut 9 Byte: 1 —oauH; unsigned | 3anucb/UTeHne.
2-pBa char Mo ymonuaHmio — 1
3apgepxka oTeeTa npubopa 10 Byte: unsigned | 3anucb/MTeHue.
o1 0 go 255 mc char Mo ymonuanuio — 45
CeTeBoli TalM-ayT 1 Word_16: unsigned | 3anuck/MTeHne.
ot 0 no 600 cek short «0» — OTKMIOYNTL
Tanm-ayT.
Mo ymonuanuio —
600
Appec npubopa 12 Word_16: oT 1 go unsigned | 3anucb/MTeHue.
255 short Mo ymonyaxuio —1
Twun npoTokona 13 0—Modbus ASCII; |unsigned |3anuce/MTeHne.
1 —Modbus RTU; char Mo ymonyaxuio —2
2 —OBeH
[rnvHa ceTeBoro agpeca 14 Byte: 8 — 8 6uT; unsigned | 3anuck/MTeHue.
11 —11 6ut char Mo ymonuaxuio — 8
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MapameTtp Homepa Ouana3oH Tun MpumevaHne
perucTpoB AaHHbIX
Kon nocnenHe ceTeBoi ownbkn 15 Cwm. mabnuuy b. 2 unsigned TonbKo YTeHue
char
Bant crartyca 16 YreHwe: unsigned | Tonbko YTeHue
0 — owmbka char
EEPROM,;
1 — owwmbka cBs3n C
ALM;
2 — owmbka
NpUMEHEHUsI
napameTpoB
Pexwvm pabotbl 17 unsigned | 3anuck/MTeHne.
char But 15=1
B KayecTBe
k03 PULMEHTOB
TpaHcdopmaumm
ncnonbayeT uenble
yucna co
CMELLIEHNEM TOYKM.
Butbl 0-8 gnsa
KanMbpoBku
[MonoxeHve AECATUYHON TOYKM B LIENOM 18 0(----) 1(---.-) |unsigned |3anucb/MTeHne.
3HayeHun koadduLmeHTa TpaHchopmMauum 2(----) 3 (-.---) |char Mo ymonuaHuio — 0
HanpskeHus
Llenoe 3HauyeHue koacpduumeHTa 19-20 oT 1809999 unsigned | 3anuck/MTeHne.
TpaHcopMaLmMmn HaNPSHKEHNSA CO long Mo ymonuanuio — 1
CMeLLeHeM TOYKN
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MapameTtp Homepa Ouana3oH Tun MpumevaHne
permcTpoB AaHHbIX

[MonoxeHve fECATUYHON TOYKM B LIENOM 21 0(----) 1(---.-) |unsigned |3anucb/MTeHne.
3HayeHun koadduLmeHTa TpaHchopmMaumm 2(----) 3 (-.---) |char Mo ymonuaHumio — 0
ToKa
Llenoe 3HauyeHue koacpcrumeHTa 22-23 0(----) 1(---.-) |unsigned |3anucb/UTeHne.
TpaHcopmaLum Toka 2(----) 3 (----) |char Mo ymonuanuto — 0
MonoxeHne AecATUYHON TOYKK B LIENIOM 24 0(----) 1(---.-) |unsigned |3anuce/MTeHne.
3HayeHne N3MEPEHHOTO HaNPsKeHUst 2(----) 3 (-.---) |char Mo ymonuaHuio — 0
Llenoe 3HayeHne HanpsxeHusi co 25-26 ot 0 go 999 999 signed long | Tonbko YTeHne
CMeLLeHeM TOYKN
MonoxeHve [eCATUYHON TOYKM B LEEMOM 27 0(----) 1(---.-) |unsigned |3anuce/MTeHne.
3Ha4YeHne 3MepeHHoro Toka 2(----) 3 (-.---) |char Mo ymonyaHmio — 0
Llenoe 3HaveHve n3mepeHHOro Toka co 28-29 ot 0 go 999 999 signed long | Tonbko YTeHne
CMeLleHeM ToYKN
[MonoxeHve [ECATUYHON TOYKM B LIENOM 30 0(----) 1(---.-) |unsigned |3anucb/MTeHne.
3Ha4yeHWe NOSIHOM MOLLHOCTH 2(----) 3 (-.---) |char Mo ymonuaxuio — 0
Llenoe 3HayeHne NomnHo MOLHOCTM CO 31-32 ot 0 go 999 999 signed long | Tonbko YTeHne
CMeLLeHNeM TOYKU
MonoxeHne AecATUYHON TOYKK B LIENIOM 33 0(----) 1(---.-) |unsigned |3anuce/MTeHue.
3HayYeHUN aKTUBHOWM MOLLHOCTU 2(----) 3 (-.---) |char Mo ymonyaHuio — 0
Llenoe 3HaveHve akTMBHON MOLLIHOCTM CO 34-35 ot 0 go 999 999 signed long | Tonbko YTeHne
CcMeLLeHeM TOYKN
MonoxeHve [ecATUYHON TOYKM B LLENOM 36 0(----) 1(-- unsigned | 3anucb/MTeHune
3HaYEHUN peaKkTUBHON MOLLHOCTH --) char Mo ymonuaHwio — 0
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MapameTtp Homepa Ouana3oH Tun MpumevaHne
permcTpoB AaHHbIX

2(----) 3 (-~

)
Llenoe 3HaveHne peakTBHOM MOLHOCTU cO | 37-38 ot 0 go 999 999 signed long | YTteHne
CMeLLeHeM TOYKU
MonoxeHne AecATUYHON TOYKK B LIENIOM 39 0(----) 1(---.-) |unsigned |3anuce/MTeHne
3Ha4YeHUN N3MEPEHHOrO KoadduLmneHTa 2(----) 3(-.---) |char Mo ymonuaxuio — 0
MOLLIHOCTU
Llenoe 3HayeHve namepeHHoro 40-41 ot 0 go 1000 signed long | YteHne
K03 pULIMEHTA MOLLHOCTM CO CMELLeHnEM
TOMKMU.
MonoxeHne AeCATUYHON TOUKM B LIENOM 42 0(----) 1(----) |unsigned |[3anuce/lTeHne
3Ha4YeHUN 4acToTbl CeTU 2(----) 3(----) |char Mo ymonyaHmio — 0
Llenoe 3HayeHve 4acToTbl CeTM Co 43-44 ot 0 go 999 999 signed long | YteHne
cMeLLeHneM AeCTUHHOM TOYKK
Llenoe 3HayeHve NONHoOM aHeprum 45-46 ot 004294 signed long | YteHne

967 295
Llenoe 3HayeHve akTUBHOW 3HEeprm 47-48 ot 0004 294 signed long | YteHne

967 295
Llenoe 3HayeHve peakTUBHOW 3Heprum 49-50 ot 010429 signed long | YteHne

967 295

30HbI rUcTepesnca U yctaBku

[MonoxeHve [eCATUYHON TOYKM 3HaYeHne 51 0(----) 1(-- unsigned | 3anucb/MTeHue.
HanpsXeHus --) char Mo ymonyaxuio — 0
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MapameTtp Homepa Ouana3oH Tun MpumevaHne
permcTpoB AaHHbIX
2(----) 3 (-~
)
3agaHHoe Lienoe 3HaveHne HanpshkeHns 52-53 ot 0 go 999 999 signed long | YTteHne
MonoxeHne fecATUYHON TOYKM 30HbI 54 0(----) 1(-- unsigned | 3anuck/MTeHne.
rmcTepesmnca komnapartopa HanpsXeHus --) char Mo ymonuaxuto — 0
2(----) 3 (---
-)
30Ha ructepesunca komnapartopa 55-56 o1 0 go 999 999 signed long | YTteHne
HanpsbkeHns
MonoxeHne [ecATUYHON TOYKN 3HaYeHne 57 0(----) 1(-- unsigned | 3anuce/MTeHne.
TOKa --) char Mo ymonyaHumio — 0
2(----) 3 (-.--
-)
3agaHHoe Lenoe 3HadYeHne Toka 58-59 ot 0 go 999 999 signed long | YTeHne
MonoxeHne AecATUYHON TOYKM 30HbI 60 0(----) 1(-- unsigned | 3anuck/MTeHue.
ricrepesuca komnapaTopa Toka --) char Mo ymonyaxuio — 0
2(----) 3 (---
)
30Ha ructepesunca komnaparopa Toka 61-62 ot 0 go 999 999 signed long | YteHne
MonoxeHne AeCATUYHON TOYKN 3HaYeHNe 63 0(----) 1(-- unsigned | 3anuce/UTeHne.
MOHOM MOLLHOCTMN =) char Mo ymonyanuio — 0
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MapameTtp Homepa Ouana3oH Tun MpumevaHne
permcTpoB AaHHbIX
2(----) 3 (-~
)
3agaHHoe Lienoe 3HayeHne nonHom 64-65 ot 0 go 999 999 signed long | YteHne
MOLLHOCTU
MonoxeHne fecATUYHON TOYKM 30HbI 66 0(----) 1(-- unsigned | 3anuck/MTeHne.
rmcTepesnca komnapatopa nosiHomn ) char Mo ymonyaHuio — 0
MOLLIHOCTM 2(----) 3 (---
)
30Ha ructepesunca komnapartopa nosiHomn 67-68 ot 0 8o 999 999 signed long | YteHne
MOLLIHOCTU
[MonoxeHve [eCATUYHON TOYKM 3HaYeHne 69 0(----) 1(-- unsigned | 3anucb/MTeHune
aKTVIBHOW MOLLHOCTH --) char Mo ymonuanmio — 0
2(----) 3 (---
-)
3agaHHoe Lienoe 3HayeHne akTUBHON 70-71 ot 0 go 999 999 signed long | YTteHne
MOLLIHOCTMN
[MonoxeHve AECATUYHON TOYKM 30HbI 72 0(----) 1(-- unsigned | 3anucb/MTeHue.
rmcTepesmnca komnapaTtopa akTMBHOW =) char Mo ymonyanuio — 0
MOLLHOCTH 2(----) 3(---
)
30Ha ructepesmnca komnaparopa akTMBHOMN 73-74 o1 0 go 999 999 signed long | YteHne
MOLLHOCTU
MonoxeHne fecATUYHON TOYKN 3HaYeHne 75 0(----) 1(-- unsigned | 3anuck/MTeHne.
peaKkTUBHOWN MOLLHOCTMN --) char Mo ymonyaHuio — 0

71




Mpopomkenune Tabnuubl 6.1

MapameTtp Homepa Ouana3oH Tun MpumevaHne
permcTpoB AaHHbIX
2(----) 3 (-~
)
3agaHHoe Lienoe 3HaveHne peakTUBHOWM 76-77 ot 0 go 999 999 signed long | YteHne
MOLLHOCTU
MonoxeHne fecATUYHON TOYKM 30HbI 78 0(----) 1(-- unsigned | 3anuck/MTeHne.
ricrepesuca komnapaTopa peakTMBHOM --) char Mo ymonuaxuto — 0
MOLLHOCTHU 2(----) 3 (-.--
)
30Ha ructepesunca komnapartopa peakTusHon | 79-80 ot 0 8o 999 999 signed long | YteHne
MOLLIHOCTU
[MonoxeHve [eCATUYHON TOYKM 3HaYeHne 81 0(----) 1(-- unsigned | 3anucb/MTeHue.
cos @ --) char Mo ymonuaxuto — 0
2(----) 3 (---
-)
3afaHHoe Lienoe 3HayeHne cos @ 82-83 ot 0 go 999 999 signed long | YTteHne
MonoxeHne fecATUYHON TOYKM 30HbI 84 0(----) 1(-- unsigned | 3anuck/MTeHue.
rmcTepesnca komnapartopa cos @ --) char Mo ymonuaxuto — 0
2(----) 3(---
)
30Ha ructepesunca komnapartopa cos @ 85-86 ot 0 8o 999 999 signed long | YteHne
MonoxeHne AecATUYHON TOYKN 3HaYEeHNe 87 0(----) 1(-- unsigned | 3anuck/MTeHue.
4acToThbl --) char Mo ymonyanuio — 0
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MapameTtp Homepa Ouana3oH Tun MpumevaHne
permcTpoB AaHHbIX
2(----) 3 (-~
)
3agaHHoe Lienoe 3HayeHne 4acToTbl 88-89 ot 0 go 999 999 signed long | YteHne
MonoxeHne fecATUYHON TOYKM 30HbI 90 0(----) 1(-- unsigned | 3anuce/MTeHne.
rmcTepesmnca komnapaTtopa 4acTtoTbl =) char Mo ymonuanuto — 0
2(----) 3 (---
-)
30Ha ructepesunca komnapartopa 4acToTbl 91-92 o1 0 go 999 999 signed long | YTteHne
FpaHuubI perucTpaumm
MonoxeHne fecATUYHON TOYKN BEPXHEN 93 0(----) 1(-- unsigned | 3anuck/MTeHne.
rpaHnLbl perncTpauun HanpspkeHns --) char Mo ymonyaHumio — 0
2(---)  3(--
-)
Llenoe 3HayeHve BepxHen rpaHunLbl 94-95 o1 0 go 999 999 signed long | YteHne
perucTpaumnn HanpsbkeHus
MonoxeHne AecATUYHON TOYKN HUXHEN 96 0(----) 1(-- unsigned | 3anuck/MTeHue.
rpaHu1Lbl PerncTpaLmm HanpsikeHnst --) char Mo ymonuaxuio — 0
2(----) 3 (---
)
Llenoe 3HayeHve HKHeN rpaHuLbl 97-98 o1 0 go 999 999 signed long | YteHne

perucTpaummn HanpsKeHUs
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MapameTtp Homepa Ouana3oH Tun MpumevaHne
permcTpoB AaHHbIX
[MonoxeHve [eCATUYHON TOYKM BEPXHEW 99 0(----) 1(-- unsigned | 3anucb/MTeHne.
rpaHvLpbl perncTpauum Toka =) char Mo ymonuanuio — 0
2(----) 3 (---
-)
Llenoe 3HayeHve BepxHen rpaHunLbl 100-101 o1 0 go 999 999 signed long | YteHne
perucTpaumu Toka
[MonoxeHne [ECATUYHON TOUKU HUXKHEN 102 0(----) 1(-- unsigned | 3anucb/MTeHue.
rpaHvLpbl perncTpauum Toka --) char Mo ymonyanuio — 0
2(----) 3 (---
-)
Llenoe 3HayeHve HKHEN rpaHuLbl 103-104 o1 0 go 999 999 signed long | YTteHne
perucrpaumm Toka
MonoxeHve [eCcATUYHON TOYKM BEPXHEWN 105 0(----) 1(-- unsigned | 3anuck/UTeHne.
rpaHvLpbl perncTpauum NorHON MOLWHOCTH =) char Mo ymonyanuio — 0
2(----) 3 (-~
)
Llenoe 3HayeHve BepxHel rpaHunLbl 106-107 o1 0 go 999 999 signed long | YteHne
perucTpaumm nonHoM MOLLHOCTH
MonoxeHne fecATUYHON TOYKN HUXHEN 108 0(----) 1(-- unsigned | 3anuce/MTeHne.
rpaHuLbl PErvcTpaLym NOMHOW MOLLHOCTH --) char Mo ymonuaHmio — 0
2(----) 3 (---
-)
Llenoe 3HayeHve HKHeN rpaHuLb 109-110 o1 0 go 999 999 signed long | YTteHne
perncTpaumm nomHoM MOLLHOCTH
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MapameTtp Homepa Ouana3oH Tun MpumevaHne
permcTpoB AaHHbIX
[MonoxeHve [eCATUYHON TOYKM BEPXHEW 111 0(----) 1(-- unsigned | 3anucb/MTeHue.
rpaHnLpbl perncTpauum akTMBHON MOLLHOCTH =) char Mo ymonyaxuio — 0
2(----) 3 (---
)
Llenoe 3HayeHve BepxHen rpaHunLbl 112-113 o1 0 go 999 999 signed long | YteHne
perucTpaumm akTMBHOW MOLLHOCTM
[MonoxeHne [ECATUYHON TOYKU HUXKHEN 114 0(----) 1(-- unsigned | 3anucb/MTeHue.
rpaHnLpbl perncTpauum akTMBHON MOLLHOCTMN --) char Mo ymonuanuio — 0
2(----) 3 (---
-)
Llenoe 3HayeHve HKHEN rpaHuLbl 115-116 o1 0 go 999 999 signed long | YteHne
perncTpaummn akTBHON MOLLIHOCTM
MonoxeHve [ecATUYHON TOYKM BEPXHEWN 117 0(----) 1(-- unsigned | 3anuck/UTeHne.
rpaHnLpbl perucTpauun peakTuBHON =) char Mo ymonyanuio — 0
MOLLHOCTH 2(----) 3(---
-)
Llenoe 3HayeHve BepxHel rpaHunLbl 118-119 ot 0 go 999 999 signed long | YteHne
perncTpaummn peakTyBHOWM MOLLHOCTH
MonoxeHne feCATUYHON TOYKN HUXHEN 120 0(----) 1(-- unsigned | 3anuce/MTeHne.
rpaHuLbl PerncTpaLmmn peakT1BHOM --) char Mo ymonuaHumio — 0
MOLLHOCTH 2(----) 3(---
-)
Llenoe 3HayeHve HKHEN rpaHuLbl 121-122 o1 0 go 999 999 signed long | YteHne
perncTpaummn peakTyBHOWM MOLLHOCTH
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MapameTtp Homepa Ouana3oH Tun MpumevaHne
permcTpoB AaHHbIX
MonoxxeHne 4eCATUYHON TOYKN BEPXHEN 123 0(----) 1(-- unsigned | 3anucb/UTeHne.
rpaHuLbl perncTpaumm cos @ --) char Mo ymonuaHuio — 0
2(----) 3 (---
-)
Llenoe 3HayeHve BepxHen rpaHunLbl 124-125 o1 0 go 999 999 signed long | YteHne
perucTpaumm cos ¢
[MonoxeHne [ECATUYHON TOUKU HUXKHEN 126 0(----) 1(-- unsigned | 3anucb/MTeHue.
rpaHvLbl perncTpaumm cos @ --) char Mo ymonyanuio — 0
2(----) 3 (---
-)
Llenoe 3HayeHve HKHEN rpaHuLbl 127-128 o1 0 go 999 999 signed long | YTteHne
perucrpaumm cos @
MonoxeHve [eCcATUYHON TOYKM BEPXHEWN 129 0(----) 1(-- unsigned | 3anuck/UTeHne.
rpaHnLpbl perncTpaumm 4acToTbl =) char Mo ymonyanuio — 0
2(----) 3 (-~
-)
Llenoe 3HayeHve BepxHel rpaHunLbl 130-131 o1 0 go 999 999 signed long | YteHne
perncTpaumm 4acToTbl
MonoxxeHne fecATUYHON TOYKN HUXHEN 132 0(----) 1(-- unsigned | 3anuck/MTeHne.
rpaHnLbl perncTpauum 4actoTbl --) char Mo ymonuaHmio — 0
2(----) 3 (---
-)
Llenoe 3HayeHve HKHeN rpaHuLbl 133-134 o1 0 go 999 999 signed long | YTteHne
perucTpaumm 4acToThbl
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MapameTtp Homepa Ouana3oH Tun MpumevaHne
permcTpoB AaHHbIX
N3mepeHHbIe aKCTpeMarnbHble 3Ha4eHUA

[MonoxeHve ECATUYHON TOYKM B LIENOM 135 0(----) 1(-- unsigned | 3anucb/MTeHne
3Ha4YeHUN MakcMarnbHOe 3HavYeHne - char Mo ymonuaxuio — 0
HanpshkeHus 2(----) 3 (-.--
Llenoe namepeHHoe MakcumanbHoe 136-137 o1 0 go 999 999 signed long | YteHne
3HaYEHWE HamnpsHKeHUs CO CMELLIEHNEM TOYKM
[MonoxeHve [ECATUYHON TOYKM B LIENOM 138 0(----) 1(-- unsigned | 3anucb/MTeHne.
3Ha4YeHUN MUHUMAIbHOE 3Ha4YeHue --) char Mo ymonyanuio — 0
HanpskeHus 2(----) 3 (-.--

-)
Llenoe namepeHHoe MuHumanbHoe 3HadeHve | 139-140 ot 0 go 999 999 signed long | YteHne
HanpsHKeHUs! CO CMELLIEHNEM TOUKM
MonoxeHne 4eCATUYHON TOYKK B LIENIOM 141 0(----) 1(-- unsigned | 3anuce/UTeHne.
3Ha4yeHun MiamepeHHoe MakcmarnbHoe --) char Mo ymonuanuio — 0
3Ha4yeHue Toka 2(----) 3(---

-)
Llenoe nsmepeHHoe makcumansHoe 142-143 ot 0 go 999 999 signed long | YTteHne
3HaYeHMe Toka CoO CMELLEHNEM TOYKU
MonoxeHne AecATUYHON TOYKK B LIENIOM 144 0(----) 1(-- unsigned | 3anuck/MTeHne.
3Ha4YeHUN MUHUMaIbHOE 3HaYeHne Toka =) char Mo ymonyaxuio — 0

2(----) 3 (---
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MapameTtp Homepa Ouana3oH Tun MpumevaHne
permcTpoB AaHHbIX
Llenoe namepeHHoe MuHMManbHoe 3HadeHve | 145-146 o1 0 go 999 999 signed long | YteHne
TOKa CO CMeLLeHNeM TOYKU
MonoxxeHne fecATUYHON TOYKK B LIENIOM 147 0(----) 1(-- unsigned | 3anuck/MTeHne.
3HayeHun MamepeHHoe MakcumanbHoe --) char Mo ymonuaHmio — 0
3HayeHne MOonHON MOLLIHOCTN 2(----) 3 (-.--
-)
Llenoe MamepeHHOEe MakcumarnbHoe 148-149 o1 0 go 999 999 signed long | YTteHne
3HayeHne MOoNHON MOLLIHOCTM CO CMeLLeHneM
TOYKM
[MonoxeHve ECATUYHON TOYKM B LIENOM 150 0(----) 1(-- unsigned | 3anucb/MTeHue.
3Ha4yeHun MiamepeHHoe MUHUManbHoe =) char Mo ymonyanuio — 0
3Ha4yeHue NOSIHOM MOLLHOCTH 2(----) 3(---
-)
Llenoe M3mepeHHoe MUHManbHoe 151-152 ot 0 go 999 999 signed long | YTteHne
3Ha4eHMe NOMHON MOLLHOCTU CO CMELLIEHVEM
TOMKU
[MonoxeHve AecATUYHON TOYKM B LIENOM 153 0(----) 1(-- unsigned | 3anuck/MTeHue.
3Ha4YeHUN MaKCManbHOW akTMBHON ) char Mo ymonuanuio — 0
MOLLHOCTU CO CMELLEHNEM TOYKU 2(----) 3 (-.--
Llenoe makcumarnbHoe 3HaveHue aktueHon | 154-155 ot 0 1o 999 999 signed long |YteHune
MOLLIHOCTM CO CMeLLeHNeM TOYKN
MonoxeHne AecATUYHON TOYKK B LIENIOM 156 0(----) 1(-- unsigned | 3anuce/MTeHne
3Ha4eHun MiamepeHHoe MUHMMarnbHoe =) char Mo ymonuanuio — 0
3HayeHne aKTVBHOWM MOLLHOCTU
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MapameTtp Homepa Ouana3oH Tun MpumevaHne
permcTpoB AaHHbIX
2620 30
Llenoe M3mepeHHOe MUHManbHOe 157-158 ot 0 go 999 999 signed long | YTteHne
3Ha4eHWe aKTUBHOW MOLLHOCTM CO
CMeLLeHNeM TOYKU
[MonoxeHve AeCcATUYHON TOYKM B LEENOM 159 0(----) 1(-- unsigned | 3anuck/MTeHne.
3Ha4YeHUN MakcMarnbHoOe 3HavYeHne --) char Mo ymonyaHumio — 0
peakTMBHON MOLLIHOCTM 2(----) 3 (---
Llenoe namepeHHoe makcumanbHoe 160-161 o1 0 go 999 999 signed long | YteHne
3Ha4eHne peakTUBHON MOLLHOCTH CO
CMeLleHeM TOYKN
[MonoxeHve [ECATUYHON TOYKM B LIEMOM 162 0(----) 1(-- unsigned | 3anucb/MTeHue.
3Ha4YeHUN MUHUMAIIBHOTO 3HAYeHNs --) char Mo ymonyanuio — 0
peaKkTUBHOWM MOLLHOCTMN 2(----) 3(---
-)
Llenoe nsmepeHHoe MmHumansHoe 3HaveHue | 163-164 ot 0 go 999 999 signed long | YTteHne
PeaKkTUBHON MOLLHOCTM CO CMeLLeHneM
TOMKU
MonoxeHne AeCATUYHON TOYKN B LIENOM 165 0(----) 1(-- |unsigned |3anucb/YTeHue.
3Ha4YeHUN MakcMarnbHOro cos @ - char Mo ymonuanuio — 0
2(----) 3 (---
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3Ha4yeHne akTUBHOW MOLLHOCTU CO
CMeLleHnemM TO4KM

MapameTtp Homepa Ouana3oH Tun MpumevaHne
permcTpoB AaHHbIX
Llenoe MamepeHHOEe MUHUMarnbHOE 157-158 o1 0 go 999 999 signed long | YteHne
3Ha4eHne akTUBHO MOLLHOCTM CO
CMeLLeHeM TOYKU
MonoxeHne feCATUYHON TOYKK B LIENIOM 159 0(----) 1(-- unsigned | 3anuce/UTeHne.
3Ha4YeHUN MakcMarnbHoe 3HaveHne --) char Mo ymonyaHmio — 0
peaKTMBHON MOLYHOCTH 2(----) 3(---
)
Llenoe namepeHHoe makcumansHoe 160-161 ot 0 go 999 999 signed long | YTteHune
3HaYeHNe peakTUBHON MOLLIHOCTU CO
CMeLLleHeM TOYKN
[MonoxeHve AECATUYHON TOYKM B LIENOM 162 0(----) 1(-- unsigned | 3anucb/MTeHue.
3HaYEHUV MUHUManNbHOTO 3HaYeHst --) char Mo ymonyaxuio — 0
peaKkTUBHOWM MOLLHOCTMN 2(----) 3(---
)
Llenoe namepeHHoe MUHMManbHoe 3HadeHve | 163-164 ot 0 go 999 999 signed long | YteHne
peaKTUBHOIN MOLLHOCTY CO CMELLEHNEM
TOMKU
MonoxeHne AeCATUYHON TOUKN B LIENOM 165 0(----) 1(-- unsigned | 3anuce/MTeHne.
3HaYEHNUI MaKCMMarnbHOro CoS @ --) char Mo ymonuaxuio — 0
2(----) 3 (---
)
Llenoe MamepeHHOEe MUHUMarbHOE 157-158 ot 0 go 999 999 signed long | YteHne
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MapameTtp Homepa Ouana3oH Tun MpumevaHne
perucTpoB AaHHbIX

[MonoxeHve fECATUYHON TOYKM B LIENOM 159 0(----) 1(-- unsigned | 3anucb/MTeHne.
3Ha4YeHUN MakcMarnbHoOe 3HavyeHne =) char Mo ymonuanuio — 0
peaKkTUBHOWM MOLLHOCTMN 2(----) 3(---
Llenoe 3HayeHve BpemeHu dukcaumnm 180-182 ) signed long | YteHne
MaKCMMarbHOIO 3HaYeHUs HanpsXKeHUs!
Llenoe 3HaueHve BpemeHn dukcaumm 183-185 signed long | YteHne
MUHUMAnbHOro 3Ha4yeHus Toka ti.A
Llenoe 3HayeHve BpemeHu dukcaumnm 186-188 signed long | YteHne
MaKCMMaIlbHOro 3Ha4YeHus Toka tx.A
Llenoe 3HaueHve BpemeHn dukcaumm 189-191 signed long | YteHne
MWHUManbHOro 3HaYeHnst
nonHon mowHocTtu ti.VA
Llenoe 3HayeHve BpemeHu dukcaumnm 192-194 signed long | YteHne
MaKCMMaribHOrO 3Ha4YeHust
MONTHOWM MoLHOCTU tx.VA
Llenoe 3HayeHve BpemeHn dukcaumm 195-197 signed long | YteHne
MWHMMAnbHOro 3HaYeHnst
aKTMBHOM MowHocTy ti.Wt
Llenoe 3HayeHve BpemeHu dukcaumnm 198-200 signed long | YteHne
MaKCMMaribHOro 3HaYeHust
aKTUBHOW MoLLHOCTM tx.Wt
Llenoe 3HayeHve BpemeHu dukcaumnm 201-203 Baint 0 — CC MM signed long | YteHne
MWUHUMarnbHOro 3Ha4YeHns Bant 1-44 04
peakTUBHOM MoLHoCTK ti.Ar Bant 2 -ron
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MapameTtp Homepa Ouana3oH Tun MpumevaHne
permcTpoB AaHHbIX

Llenoe 3HayeHve BpemeHu dukcaumnm 204-206 CC (0...59) - signed long | YteHne

MaKCHMarbHOro 3Ha4eHust CeKyHpl

peakTUBHOM MoLLHOCTK tX.Ar MM (0...59 —

Lienoe 3HaueHue BpemeHm dukcaLmm 207-209 SEIH(%)T.I.:.IZS) —uacy | Signedlong|Utenue

MWUHUManbHOTO 3HayeHwst cos ¢ ti.Fi

0 (1...31) — oxn .

Llenoe 3HaueHne BpeMeHm cnkcamum 210-212 loa (2000..2099) signed long |YteHune

MaKcUMarnbHoro 3HaveHus cos ¢ tx.Fi

Llenoe 3HayeHve BpemeHn dukcaumm 213-215 signed long | YteHne

MWHMMAnbHOro 3HaveHust Yyactorthl ti.F

Llenoe 3HayeHve BpemeHu dukcaumnm 216-218 signed long | YteHne

MaKCKMasibHOro 3Ha4eHus YacToTbl tx.F

[OaTa n Bpems

TekyLLee 3HaYeHne CekyHA 219 0...59 unsigned | 3anuce/MTeHne
char

TekyLuee 3Ha4eHe MUHYT 220 0...59 unsigned | 3anucb/MTeHune
char

TekylLiee 3Ha4YeHne Yacos 221 0...23 unsigned 3anuce/UTeHne
char

TekyLuee uncno 222 1...31 unsigned | 3anucb/MTeHune
char

TekyLmn mecau, 223 1...12 unsigned | 3anuck/MTeHne
char

TekyLumin rog 224 2011...2099 unsigned 3anuce/MTeHne
char

82




Mpopomkenune Tabnuubl 6.1

MapameTtp Homepa Ouana3oH Tun MpumevaHne
permcTpoB AaHHbIX
[Opyrue napameTpbl
He ucnonbayetcs 225
C6poC 3Ha4YeHWI NOACHUTAHHBIX SHEPriii 226 1 unsigned | 3anucb
Eclr char
3anncb N3MEHeHWIN B 3HeproHesasncmumyo (255 [ns npumeHeHna n  |unsigned | 3anuce.
namsTb 1 Nepexon Ha HoBble coxpaHeHus char Kogb! owmnbok
ceTeBble HacTponkun APLY napameTpos KOMaHAbl CM.
3anucaTb 0x81 mabnuyy b. 2

Ta6bnuua B.2 — Macka kogoB olwn60oK ans komaHasl APLY

Homep 6uta OnucaHue owmnbkn
3 He yaanocb coxpaHuTb B 3HEProHe3aBNCUMYIO NamsATb NapaMeTpbl AN HACTPOMKN U3MEPEHUI
(perucTpbl 14-16, 18, 20)
2 Heponyctnmoe 3HaueHue B O4HOM U3 NapamMeTpoB AJ1si HACTPOMKN u3MepeHuii (pernctpbl 14—16,
18, 20)
1 He ynanock coxpaHuTb B 93HEProHe3aBUCUMMYIO NaMsTb ceTeBble napaMeTpbl (pernctpbl 0—10)
0 HeponycTtmoe 3HayeHune B ceTeBbIX NapameTpax (pernctpbl 2—10)
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