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TepMuUHbI 1 a66peBUaTypbl

BC — BxogHoM curHan.

Wmsa napameTpa — Habop cMBOIOB, OAHO3HAYHO ONpeAensoLLMi JOCTyN K napameTpy B npubope.

WHpekc napameTpa — YMCOBOE 3HaYeHKe, oTnuyalLLee napaMmeTpbl OAHOTUMHBLIX 3MTIEMEHTOB C
0VHaKOBbIMW MEHAMW.

KoHdurypaunoHHble napameTpbl — napameTpbl, onpeaenswowme KoHdpurypaumo npubopa.
3apaloTca B NnporpammMe-koHdurypartope.

KoHdmrypaumsa — coBOKynHOCTb 3Ha4EHUI NapaMeTpoB, onpegenstowmx paboty npubopa.

MacTtep cetn — npubop (unu MK), nHummnpyownii obmMeH gaHHbiMM B ceTu RS-485 mexay
oTnpaBuTeENeM 1 nonyyaTtenem AaHHbIX.

HasBaHue napameTpa — croBecHoe onucaHve napameTpa.

HCX — HopManbHasi ctaTnyeckas xapakrepucTuka. Xapaktepuctuka (rpadmk), nokasbiBatoLas
COOTHOLLIEHME BbIXOAHOMO CUrHana Aatymka K 3Ha4eHuo uaMepsieMon ruan4eckon BeNnYMHBbI.

OnepaTuBHbIe NapaMeTpbl — laHHble, KOTopble Npubop nepenaeT no cetn RS-485.

MWUMN — nepBrYHbIN N3MePUTENBLHLIN NpeobpasoBaTtens.

MK — nepcoHanbHbI KOMNBIOTEP.

CeTeBble NapamMeTpbl — CryxebHble NapameTpsbl, onpeaensitowme paboTy npubopa B ceTn RS-485.

CWUT — cpepcTBa M3MepuTEnNbHON TEXHUKN.

CK — cxema komneHcauum.

TN — npeobpa3zoBaTenb TEPMOINEKTPUHECKUIA.

TC — TepmonpeobpasoBaTernb CONPOTUBIEHMS.

®dopmaT AaHHbIX — TVMN 3HAa4YeHUI MapaMeTpoB (Lierioe YMCNo, YUCHO C MriaBatoLLei TOYKOW 1 ap.).

dopmar 3anucy ymcna «0x00» o3HayaeT, Y4TO YMCMO yKa3aHo B LecTHaguatepuyHom copmare
cuncnenusi. Hanpumep, 3anucb «0x1F» o3HavaeT, 4TO HanmucaHo LwWecTHaguatepuyHoe uvmcno 1F,
3KBMBANEHTHOE AeCATUYHOMY uncny 31.



1 HasHaueHue npubopa

Mpubop npegHasHayeH ANsi M3MEPEHWST aHamnoroBblX CUIHaNoOB BCTPOEHHbIMW aHaroroBbIMU
BXO4aMMu, MpeobpasoBaHNsl W3MEPEHHbIX BENUYMH B 3Ha4YeHue (U3NYEeCKOW BENUYUHBI U
nocneaywllen nepeaady 3Toro 3HadeHusi no cetn RS-485.

Mpubopbl MOryT GbITb MCMNOMb30BaHbI AN NOCTPOEHUS aBTOMAaTU3MPOBAHHLIX CUCTEM cbopa
[aHHbIX B PasnuyHbiXx 06nacTsix NPOMbILLIIEHHOCTM, CENbCKOr0 M KOMMYHAsrbHOro XO03sICTBa, Ha
TpaHcnopTe.



2 TexHn4yeckue XapakKTepnucTukn n ycnosusa 3Kcnnyatauumm

2.1 TexHn4YeCcKne xapaKkTepucTukn npubopa

Mpubop paboTaeT B ceTn RS-485 no npotokonam OBEH, ModBus-RTU, ModBus-ASCIl, DCON.

Mpubop He aBnsietcs MacTtepom ceTtw, noatomy ceTb RS-485 pgomxHa mmeTb Mactep cetw,
Hanpumep, MK ¢ 3anyweHHon Ha Hem SCADA-CUCTEMOW, KOHTPONNEP UIU PErynsATop.

K OBEH MB110 npegoctaBnsietca GecnnaTtHbii OPC-gpaiiBep u 6ubnuoteka craHgapTa
WIN DLL, koTopble pekoMeHAyeTCs UCMOoMnb3oBaThb Npy NoaknioyeHumn npubopa Kk SCADA-cuctemam u
KOHTponnepam Apyrux npovssoauTenein.

KoHdpurypuposaHue npubopa ocyiectensetcs Ha K yepes agantep uHtepdeiica RS-485/RS-
232 vnn RS-485/USB (Hanpumep, OBEH AC3-M wnnn OBEH AC4, cooTBETCTBEHHO) C MOMOLLbIO
nporpammbl «KoHdurypatop M110», BxoasLuen B KOMNIEKT NOCTaBK.

OcHoBHble TexHu4eckue xapakrtepuctukn OBEH MB110 npuBeaeHsl B Tabnuue 2.1.



Ta6nuua 2.1 — XapakTepucTuku npubopa

HaumeHoBaHue

3HaveHune

Hanpﬂ)KeHVle nnTaHuAa

o1 90 fo 264 B
nepemMeHHOro Toka
(HoMUHarbHoe HanpsikeHue 220 B)
yacTtoTon 47...63 'y,
unu
o120 go 375 B
NMOCTOSIHHOIO TOKa
(HoMWHanbHoe HanpsbkeHune 24 B)

[MoTpebnsemas mowHocTb, BA, He 6onee 6
KonunyectBo aHanorosbIx BXOA0B 2
Bpewms onpoca ogHoro Bxoga*:

- TepmonpeobpasoBaTeny CONpoTMBIEHUs, C, He Bonee 08

- TepMOarneKTpuyeckme npeobpasoBaTtenu u ’
YHUULMPOBAHHbBIE CUTHArbI MOCTOSIHHOMO HaMPSKEHWS U TOKa, 0.4
cek, He bornee ’
Mpenen ocHOBHON NpYBEAEHHON NOrPELLUHOCTY NPU U3MEPEHNM:

- TEpPMO3reKTprYeckumu npeobpasosaTensmu, % +05

- TepMonpeobpa3soBaTeny ConpoTUBIIEHUS 1 ’
yHVICbﬂLl,VIpOBaHHbIMVI CcurHanamMm NoCTOSIHHOrO HanpPsKEHUs 1 £0.25
ToKa, % ’
Hanps)eHne BCTPOEHHOro UCTOYHMKa NUTaHus, B 24+3
TOK BCTPOEHHOrO MCTOMHMKA NUTaHusi, MA, He Bonee 50
VHTepdenc cBs3n C KOMMNbLITEPOM RS-485




OKOHYaHue Tabnuubl 2.1

HaumeHoBaHue 3HayeHue

MakcumanbHasi ckopocTb obmeHa no nHTepgency RS-485, 115200
but/cek
[MpoTokon cBsi3n, Ucnonb3yeMblil ANs nepeaady uHdopmMauum OBEH; ModBus-RTU;

’ ModBus-ASCIl; DCON

IP20 co CTOpOHbI NepeaHen naHenu,
CTteneHb 3awmThbl KOpryca IPOO co cTOpOHbI KNeMMHON
KOMNoZku

[aGapuTHble pa3mepbl npubopa, MM (63x110x74) + 1
Macca npubopa, kr, He 6onee 0,5
CpeaHuii cpok cnyx6bl, net 12

*— Onpoc BX040B NPOUCXOAUT NOCneaoBaTernbHO, T.€. ONpoC ABYX BXOO0B 3aMMET BPEMS, paBHOe
cyMmMe onpocoB Bxoga 1 u Bxoaa 2.




Tabnuua 2.2 — MCI10.l1b3yeMbIe Ha BXoAe curHanbl NOCTOAHHOIO TOKa, Hanpsi>keHnA n

conpoTuBneHunsa
3HauyeHue egUHULbI I'Ipe.qenv
HaumeHoBaHue ﬂuanasc{u Mnaawero OCHOBHOM 9
0,
U3mMepeHum, % npuBegeHHou
paspapa, eq. u3m. norpewHocTn, %
CurHan nocTossHHOro HanpsaXxeHus
—50...+50 MB | 0...100 | 0,1 [ +0,25
YHudmumpoBaHHblie curdansi no FOCT 26.011
0.1B 0...100 0,1 +0,25
0..5mMA 0...100 0,1
0...20 MA 0...100 0,1 +0,25
4...20 A 0...100 0,1
naT'-WIKVI NoJTI0XKeHUA 3aABUNXEK
25*...5000 Om | 0,5...100 | 0,1 [ +0,25

*— AnanasoH conpoTmeneHusi ot 0 4o 25 Om BocnpuHMMaeTcst NPMBOPOM Kak KOPOTKOe 3aMblkaHue

AaTyuKa.




Ta6nuua 2.3 — Ucnonb3yeMblie Ha BxoAe NepBUYHbIE NpeoGpa3oBaTeny (AaTumKu)

3Ha4yeHune Mpepen
H Ouana3soH eauHULbI OCHOBHOWM
aMMeHOBaHue S -
u3mepeHun, °C Mnagwero npvBeAeHHOW
paspsiaa, °C norpewHocTu, %
Tepmonpeo6pa3oBaTenu conpoTuBneHusi no ACTY 2858
50M n W4g0=1,4260 —50...+200 0,1
50M v W10=1,4280 —200...+200 0,1
500 1 W450=1,3850 —200...+850 0,1
500 1 W150=1,3910 —240...+1100 0,1
100M 1 W440=1,4260 -50...+200 0,1
100M 1 W450=1,4280 —200...+200 0,1
1000 1 W40=1,3850 —200...+850 0,1
1000 1 W10=1,3910 —240...+1100 0,1
100H 1 W450=1,6170 —60...+180 0,1
500M 1 W400=1,4260 -50...+200 0,1 +0,25
500M 1 W40=1,4280 —200...+200 0,1
50001 1 W100=1,3850 —200...+850 0,1
5000 1 W190=1,3910 —250...+1100 0,1
500H 1 W100=1,6170 —60...+180 0,1
1000M 1 W400=1,4260 -50...+200 0,1
1000M n W40=1,4280 —200...+200 0,1
1000M 1 W10=1,3850 —200...+850 0,1
1000M 1 W40=1,3910 —250...+1100 0,1
1000H 1 W4=1,6170 —60...+180 0,1

10




OKoH4YaHue Tabnuubl 2.3

3HavyeHue Mpepen
H Anana3soH eAUHULbI OCHOBHOM
aumeHoBaHue S N
n3mepeHuit, °C MnagLero npuBegeHHoW
paspsaa, °C norpewHocT!, %
TepMoaneKkTpuyeckue npeoépasosatenu no ACTY 2837
TXK (L) —200...+800 0,1
TXKK (J) —200...+1200 0,1 05
THH (N) —200...+1300 0,1 C BKIKOHEHHOM
TXA (K) —200...+1360 0,1 cxemout
TOM (S) —50...+1750 0,1 Kkomnercaumn
T &) cxm— o
TMP (B) +200...+1800 0,1 cnast (aanee — CK)
TBP (A-1) 0...+2500 0,1
TBP (A-2) 0...+1800 0,1 +0,25
TBP (A-3) 0...+1800 0.1 C BbIKIIOYEHHON CK
TMK (T) —250...+400 0,1

11




2.2 YcnoBusa aKkcnnyatauum npubopa
Mpubop akcnnyaTupyeTcs Npy CreayroLmx yCroBusX:

3aKpbITble B3pbliBOGE30nacHble NnomelLeHns 6e3 arpeccuBHbIX NapoB U ras3os;

Temnepartypa okpyxatoLlero Bo3gyxa ot MuHyc 10 go 55 °C;

BEPXHUI npefen OTHOCcUTemNbHOW BnaxHocTn Bo3ayxa 80 % npu 35 °C un Gonee HU3KMX
Temneparypax 6e3 koHgeHcauum Bnaru;

aTmocdepHoe aasnexue ot 84 o 106,7 kla.

Mo yCcTOM4MBOCTM K KNMMaTUYECKUM BO3AEWCTBMSAM MpUW 3KCnyaTaumm npubop cCooTBETCTBYET
rpynne ncnonHenns B4 no FTOCT 12997.

Mo ycTonumnBoCTM K BO3AENCTBUIO aTMOCepHOro AaBneHns npubop otHocutes K rpynne P1 no
FOCT 12997.

[Mo ycTOMYMBOCTU K MexaHW4eCKMM BO3OEWCTBUSIM MpW 3KcrryaTtaumMu npubop cooTBeTCcTBYeT
rpynne ncnonHeHns N1 no FOCT 12997.

Mo anekTpomMarHUTHOM COBMECTMMOCTM MOAYNMM OTHOCATCA K obopyaoBaHuio knacca A mno
OCTY IEC 61326-1.
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3 YcTpowucTBo npubopa

3.1 KoHcTpyKuma npubopa

Mpunbop BbiNyckaeTcst B NNacTMaccoBOM Kopnyce, NpegHasHavyeHHOM Ans kpenneHust Ha DIN-
peviky LWnprHon 35 MM unu Ha cTeHy. FabapuTHbIn YepTex npubopa npueeaeH B MNpunoxeHun A.

Ha BepxHeln cTopoHe npubopa pacnonoXeHbl psaabl KNeMM «Noj BUHTY, NpeHa3HayYeHHbIX ANns
noABedeHNss MNpPOBOAOB NWTaHusl, WHTepdenca RS-485, nogknoveHns gaTtymkoB. Cxema
NoaknioYeHus K knemmam npubopa npusegeHa B MNpunoxerHuu b.

PaszbemMHass KOHCTPyKUMS KnemMMm npubopa MnOo3BOMSET OCYLUECTBASTb OMEpPaTUBHYID 3aMeEHY
npubopa 6e3 AeMoHTaxa MOAKMYEHHbIX K HEMY BHELUHUX NWHWIA cBs3n (nogpobHoe onucaHve
3ameHbl npubopa npueeaeHo B n. 6.3 u B MpunoxeHuu IN).

Ha nuueBoi naHenu npubopa pacnonoXeHbl CBETOANOAbI:

—  «RS-485», curHanuavpyoLwmin MUraHnem o npueme AaHHbIX NpubopomMm;

—  «luTaHuey, CBETALLMNCS NPU BKIIIOYEHUN MUTAHUS.

3.2 NepBuYHbIEe Npeobpa3oBaTenu (AaT4ynKkn)

MepBuuHble npeobpasoBaTenu (OATYMKU) MpefdHasHadYeHbl [Ans  KOHTPOMs  (M3NYECKMX
napameTpoB oGbekTa (TemnepaTypbl, AAaBMeHWs, pacxoga U T.N.) M npeobpa3oBaHus WX B
3MEeKTPUYECKME CUrHasIbl, ONTUMarbHbIE C TOYKM 3pEHUs aanbHenwei nx 06paboTku.

B ka4yecTBe BXOOHbIX 0aT4YMKOB Npubopa MoryT GbiTb UCMOMNb30BaHbI:

—  Tepmonpeobpa3soBaTeny CONPOTUBNEHMS;

—  TepmoaneKkTpuyeckue npeobpasosatenu (Tepmonapsi);

—  aKkTvBHble npeobpasoBaTenu C BbIXOOHLIM aHANOroBbIM CUTHANoOM B BUAE MOCTOSIHHOMO

HanpsKeHUs!, CONPOTUBIEHNS UMW TOKa;
—  [aTuYMKM NOSIOKEHUS UCTIONHUTENBbHBIX MEXaHWU3MOB;
—  Cyxue KOHTaKTbl perne Unu BoIKMoYaTens.

13



3.2.1 Tepmonpeo6Gpa3soBaTenu conpoTUBIEeHUs

TC npumeHsiOTCS NS U3MepeHus TemnepaTypbl OKpyXawllen cpefbl B MecTe YCTaHOBKM
patyvka. lMpuHUMN OeicTBMS TakMxX [aTYMKOB OCHOBAaH Ha CyLeCcTBOBaHUM Yy psiaa MeTansos
BOCMPOV3BOAUMON W CTabUNbHON 3aBMCMMOCTW aKTUBHOTO COMPOTUBMEHUS OT TemnepaTypbl. B
KayecTBe MaTepuana Ans usrotoBneHuss TC B MPOMBIWMNEHHOCTU Yalle BCEero MCronb3yeTcs
cneunanbHo obpaboTaHHas meaHas (onsa gatumkoB TCM), nnatuHoBasi (anst gatumkoB TCIT) unu
Hukenesas (ons gatuuko TCH) npoBonoka.

BbixogHble  napameTpbl  TC  onpedenstoTcsi  UX  HOMWMHAmNbHbIMW  CTaATUYECKUMU
XapakTepucTukamu, ctaHgaptudoBaHHbiMu [ACTY 2858. OcHoBHbiMM napameTpamy HCX sBnstoTca:
HayanbHoe conpoTuBneHne fdatumka Ry, n3MepeHHoe npu TemnepaType 0°C, u TemnepaTypHbii
KO9(PPULIMEHT CONPOTUBNEHUS oL — OTHOLLEHNE PasHULIbl CONPOTUBNEHUI AATYUKa, U3MEPEHHbBIX NPK
Temnepatype 100°C u 0°C, k ero conpotuBneHuto, uamepeHHomy npu 0°C (R,), AeneHHoe Ha
100 °C 1 okpyrneHHoe OO0 NSATOro 3Haka nmocrne 3ansiton. B cBsAsm ¢ Tem, yto HCX TC — dyHKumm
HenuHelHble (Ana TCM B obnacTu oTpuuaTenbHbix Temnepatyp, a ans TCI Bo Bcem AnanasoHe), B
npubope nNpeaycMOTpeHbl CpeAcTBa ANS NMHeapu3aumnm NokasaHuin.

Bo n3bexaHune BNMSHWS CONPOTUBNEHUI COEANHUTENBHBIX NPOBOAOB Ha pe3ynbTaThl U3MEepEeHNs
TemnepaTypbl, NOAKNOYEHNe AaTynka K npubopy crnegyeT Npou3BOAWTb MO TPEXMPOBOAHON CXeMe.
Mpn Takoh cxeme k ogHoMy u3 BbiBogoB TC nopgknoyvaloTcs OLHOBPEMEHHO [Ba NpoBOAaA,
coeanHsLWNX ero ¢ NpnbopomMm, a K ApyroMy BbiBOAY — TPETUI COEAMHUTENbHbIN NpoBog. [ns nonHomn
KOMMeHCcaLnn BANAHUA COeAVHUTENbHbIX NPOBOAOB Ha pe3ynbTaThbl N3MEepPeHnin Heobxoanumo, YToObI
X COMPOTMBIIEHUs1 ObINU paBHbI APYr APYry (4OCTaTOMHO MCMOMb30BaTb OAWMHAKOBblIE MPoBOAA
paBHoW AnuHbl). MpumMep cxembl nogknoveHuss TC k Bxoay 1 npubopa npeacrasneH Ha pucyHke 3.1.

14



OBEH MB110-224.2A
Bxop X-1

R, T~ Bxop X-2

Bxop X-3

PucyHok 3.1 — Cxema noakntoyeHus TC k Bxogy 1 npubopa
3.2.2 TepmoanekTpu4yeckue npeobpasoBatenu (Tepmonapbl)

TN Takke kak M TC npuMeHsilOTCS AN M3MepeHusi TemnepaTtypbl. [MpuHumn percteua TI1
OCHOBaH Ha 3ddpekte 3eebeka, B COOTBETCTBUM C KOTOPbIM HarpeBaHWe TOYKM COeOUHEHWs OBYX
pasHOPOAHBLIX NPOBOAHWUKOB, BbI3bIBAET Ha MPOTMBOMOMOXHbBIX KOHLAX 3TOW LEenu BO3HUKHOBEHWE
anekTpogsuxkyen cunol — TepModOC. BenuuuHa TepmoJOC wu3HayanbHO onpefensieTcs
XVMWYECKMM COCTABOM NMPOBOAHUKOB U, KPOME 3TOrO, 3aBUCUT OT TEMMNEpPATYpbl HAarpeBa.

HCX TIM pa3nuyHbIX TMNOB cTaHgaptuaoBaHbl OCTY 2837. Tak kak xapaktepuctuki Bcex Tl B
TOW UMM MHOW CTEeNeHW SIBNATCSH HENMUHENHbIMU PYHKUMAMK, B Nnpubope NpegycMOTPeHbl cpeacTBa
ONsi NMHeapu3aummn NokasaHuii.

Touka coeiMHeHVs pa3HOPOAHbIX NPOBOAHUKOB Ha3bliBaeTcs paboumMm cnaem TI1, a ux KoHLpbl —
CBOGOAHBLIMU KOHLAMM WNW, MHOrAa, XoroAHbIM cnaeM. PaGouwin cnaw Tl pacnonaraetcs B
MecTe, BblbpaHHOM [Ansi KOHTpOns TemnepaTtypbl, a cBoGOAHbIE KOHLbI MNOAKMYaTCs K
nameputenbHomy npubopy. Ecnmn nopkntoyeHne cBOGOAHbLIX KOHLOB HEMOCPEACTBEHHO K KOHTaKTam
npubopa He npeacTaBnsieTcs BO3MOXHbLIM (Hanpumep, M3-3a UX yoaneHHOCTW Apyr oT Apyra), To
coeauHeHve Tl ¢ npubopoM HEOGXOAMMO BbINOMHATL MPU  MOMOLUM  KOMMEHCALMOHHBIX
TEPMO3MEKTPOAHbIX MPOBOAOB uNM kabernen, ¢ o06sA3aTenbHbIM COOMIOAEHMEM MONSIPHOCTM UX
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BKITIOYeHMSA. HeobxoaMmMocTb NpUMEHeHns Takux NpoBoAoB obycnoeneHa Tem, yto 3C Tepmonapbl
3aBUCUT He TOMbKO OT TemnepaTypbl paboyero cnasi, HO Takke M OT TemnepaTypbl ee CBOOOAHbLIX
KOHLIOB, BENWYMHY KOTOPOW KOHTPONMpYeT cneumanbHbll 4aTYMK, pacronoXeHHbln B npubope. MNpu
3TOM MCMONb30BaHWE TEPMOSMEKTPOAHbIX kabenen nNo3BonseT yBenuunTb AMHY NpoBoAHMKoB Tl 1
«nepeHecTn» ee cBOOOAHbIE KOHLIbI K KNEMMHUKY npubopa.

Mpumep cxembl nogkntoveHus Tl k Bxogy 1 npubopa npeacTtasneH Ha pucyHke 3.2.

OBEH MB110-224.2A
paboyui Bxop X-1
cnait i
\ < Bxop X-2
- Bxog X-3
[ATYMK g
TeMneparypbl

XONOAHOro cras
PucyHok 3.2 — Cxema nogknioueHus Tl k Bxoay 1 npubopa
BHumanue! [ins  pabotel c npubopom MoryT ObiTb Mcnonb3oBaHbl Tonbko TM ¢

M30/IMPOBAHHBbIMM U He3a3eMIeHHbIMY paboyMMmn crasiMu, Tak Kak oTpuuaTtenbHble BblBOAbl WX
cB06OAHbIX KOHLOB 06beaMHeEHbI Mexay cobol Ha Bxoae npubopa.
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3.2.3 AKTUBHbIe Npeobpa3soBaTenu

AKTMBHblE npeobpasoBaTeny C BbIXOAHbIM  aHANOroBbIM  CUrHaroM MPUMEHSIOTCA B
COOTBETCTBMM C Ha3Ha4yeHWeM fatyvka AN U3MEepeHus Taknx (pu3n4eckux napameTpoB Kak
[aBneHve, TemnepaTtypa, pacxof, YpoBeHb W T.NM. BbIXOAHbIMW cUrHanamu Takux AaTYuKoB MOTyT
ObITb, M3MEHsIOLLEECs] MO NMMHENHOMY 3aKOHY HanpsiKeHWe MOCTOSIHHOrO ToKa, BENWYMHa TOoKa Wnu
BENnYMHa COMpOTUBIEHNS AaTymKa.

[MnTaHWe akTVMBHbIX AaTYMKOB MOXET OCYLLUECTBNSATLCA Kak OT BCTPOEHHOro B NpMGOpP UCTOYHMKA
NOCTOSIHHOIO TOKa C BbIXOAHbLIM HanpsbkeHnem 24 + 3 B, Tak u oT BHelLHero 6noka nutaHus.

MopgknioyeHne [OaT4MKOB C  BbIXOAHBIM CUrHarmoM B BUAE MOCTOSHHOTO — HamnpshkKeHus
(-50,0...50,0 mB, 0..1,0B) wn conpotuBnexHns  (0...5000 OM) MOXeT  OCyLEeCTBMATLCA
HENoCpeACTBEHHO K BXOAHbIM KOHTakTam npubopa, a 4aT4yuMKoB C BbIXOOAOM B BUAE TOKA — TOJNIbKO
nocrne yCTaHOBKU LLYHTMPYIOLLEro pe3ucTopa conpoTtusnennem 50,0 Om (gonyck He 6onee 0,1 %).

Ha pucyHke 3.3 ykasaH MopsaoK MOOKMIOYEHWUS PE3UCTUBHBIX AaTYMKOB MOMOXEHUS K BXoAam
npubopa. B kayecTBe LWyHTa PEKOMEHAYETCSl MCMONb30BaTb BbICOKOCTAOUIbHBIE PE3UCTOPbI C
MWHUMAIbHBIM 3HaYeHEeM TemnepaTypHOro KoadduumeHTa conpoTneneHus, Hanpumep, Tuna C2-9B
WV Pe3NCTOopbIl, MOCTaBAeMble B KOMNIeKTe ¢ Npubopom.

Mpumep cxembl NOAKMIOYEHWUST AKTMBHOMO AaTyMka C TOKOBbIM BbIxoAoM Kk Bxoay 1 npubopa
npeacTaBneH Ha PUCYHOK 3.4.

BHumaHue! Mpu MCMoONb30BaHUM aKTUBHbLIX A4ATYMKOB CriegyeT MMeTb B BUAY, YTO «MUHYCOBbIEY
BbIBOAbI MX BbIXOAHbIX CUTHANOB B Npubope o6beanHeHbI Mexay COGOM.
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|OBEH MB110-224.2A

0B
AI-R +24 B
noﬂg}‘(‘é‘:ﬂn AIX-2 | Bxop X-1
AIX-1 Bxop X-2
Ry
PucyHok 3.3 — Cxema nogknoyeHus Bxon X-3

PEe3UCTUBHbIX 4aTYUKOB NOJTIOXKeHUsA I

PucyHok 3.4 — Cxema nogknto4eHus
aKTUBHOIO AaTuyMKa C TOKOBbIM BbIXOA0M

3.3 MNopspgok npoxoxaeHUA curHana

3.3.1 lNpwuem curHana

CurHan ¢ gaTuuka, namepstoLlero duandeckuin napameTp obbekra (TeMnepaTypy, AaBneHne u
T.N.), noctynaet B npubop B pe3ynbTaTe MOCNeAoBaTENbHOrO oOfnpoca AatynkoB npubopa.
[MonydeHHbI curHan npeobpasyetcs no gaHHbiMm HCX B uudpoBblie 3HadeHusi. B npouecce
06paboTkn CUrHanoB OCYLLIECTBNSETCA UX dunbTpaumsa OT MOMEX M KOpPeKuust nokasaHui B
COOTBETCTBUW C 3afaHHLIMK MOSb30BaTeNeM napameTpamu.
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3.3.2 Onpoc paTyMKoB

Onpoc gatunkoB 1 06paboTka UX CUrHaNMOB U3MepUTESlbHbIM YCTPONCTBOM OCYLLECTBNSETCH
nocrnenoBaTenbHO MO 3aMKHYTOMY LIMKITY.

BknioveHve noboro gatunka B CNMCOK onpoca Npov3BOAWTCA aBTOMaTWMYecKu nocne 3agaHus
Tuna ero HCX B napameTpe in-t. [pn yctaHoBKe B napameTpe in-t 3HayeHusa oFF (oTkntoyeH) AaTyuk
13 crncka ornpoca MckIovaeTcs.

3.3.3 UamepeHme TeKyLmnxX 3Ha4eHU BXOAHbIX NapaMeTpoB

3.3.3.1 CurHanbl AaT4MKOB MOCTYNAlT Ha BXOA M3MEPUTENbHOrO YCTPOWCTBA, rae MpoNCXOAuT
BbIYMCIIEHNE TEKYLUMX 3HAYEHUI KOHTPONMpYeMbIX M3NYeckux napaMmeTpoB 1 npeobpasoBaHue nx B
LMdppoBON BUA.

3.3.3.2 lpu pabote ¢ TC u TI BblMMCNEHNE TEMMNEPATYpPbl NPOU3BOANTCA MO cTaHgapTHbIM HCX
(OCTY 2858 n ICTY 2837).

Ons KOPPEKTHOro BbIYMCIIEHUS napameTpos, KOHTpONUpyeMbIX Ha obbekTe
TEepMOarneKTpuyeckumm npeobpasosatensmu, B CxemMe npeaycMoTpeHa aBToMaTuyeckasi Koppekuus
nokasaHuin npubopa no TemnepaType cBoboAHbIX KOHLUOB TI1. [laTunk KOHTpONSA 3TOW TeMnepaTypbl
pacronoxeH BHYTPU nNpubopa Yy KNEeMMHbIX KOHTaKTOB, NpeAHa3HayYeHHbIX AN NOAKMIYEHUS
nepBuYHbIX NpeobpasosaTtenen. ABToMaTmyeckas koppekuust obecneyvBaeT nNpaBuribHblE NoKa3aHWs
npubopa npu M3MEHEeHNn TeMnepaTypbl OKPYXKaloLLe ero cpeabl.

B HekoTopbix cnyyasx (Hampumep, npv MpOBEAEHUM MOBepKku npubopa) aBTOMaTUyeckas
KoppeKuuss no TemnepaType CBOOOAHbLIX KOHUOB Tl MoxeT OblTb OTKMIOYEHa YCTAHOBKON B
napameTtpe CJ-.C 3HaveHus oFF. [Npu oTkntoueHHon koppekummn TemnepaTypa cBoboAHbIX KOHLoB T
npuHumMaeTcs pasHom 0 °C, 1 ee BO3MOXHbIE U3MEHEHUs! B pacyeT He NMPUHUMAKOTCS.

3.3.3.3 lpwu paboTe ¢ aKTMBHLIMU Npeobpa3oBaTeNsAMN, BbIXOAHLIM CUrHaNoOM KOTOPbIX SBMSETCS
HanpshxeHue unm Tok, B npubope npeaycMoTpeHa BO3MOXHOCTb MaclUTabypoBaHus LKasbl M3MepeHus.
Mpu 3TOM BbIYMCIIEHNE TEKYLLMX BENNYMH KOHTPOMPYEMbIX NapamMeTpoB OCYLLECTBNSETCA Npy MOMOLLIM
MacwTabvpylolWmx  3Ha4YeHUn, 3adaBaeMblX WHAMBMAYaNbHO AN KaXAoro Takoro  AaTyuka.
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Mcnonb3oBaHne MacLUTabupyoLwmx 3Ha4YeHuii No3BOSSIET NONb30BaTEND 0TobpaxaTk KOHTPONUpyeMble
dusuyeckne napameTpbl HEMOCPEACTBEHHO B eAMHULIAX MX M3MepeHus (aTmocdepax, kuronackansx,
MeTpax u T. A.). MacwrtabupoBaHue LuKanbl U3MEpeHUst NMpOU3BOAMTCS MPU YCTAHOBKE MapamMeTpoB
Ain.L — HwkHel 1 Ain.H — BepxHen rpaHuy, aanasoHa. [pn aToM MUHMManbHOMY YPOBHIO BbIXOAHOIO
curHana gatyuka byneTt cooTBETCTBOBaTb 3HaYEHUE, 3aaaHHoe B napameTpe Ain.L, a MakcumanbHomMy
YPOBHIO CUrHana — 3HaveHve, 3agaHHoe B napameTpe Ain.H.

HanbHenwas o6paboTka CUrHanoB AaTyMka OCYLLECTBMASETCS B 3a4aHHbIX eAVHULAX U3MEPEHNs
no nWHEWHOMY 3aKkoHy (MpsMo  nporopyuoHanbHoMy npu  Ain.H > Ain.L  wnu obpamHo
nporopyuoHansHoMy npu Ain.H < Ain.L). PacuyeT TekyLlero 3Ha4yeHuss KOHTPONUPYEMOro OATYMKOM
napamMeTpa Nnpou3BoAUTCS N0 OAHON U3 hOPMYI:

(Ain.L — Ain.H)(l Bx — | MUH)

Mpu Ain.L>Ain.H Muam = Ain.L + 3.1)
(I makc — | MuH)
. ) . Ain.L — Ain.H)(I Bx — |
Mpu Ain.L<Ain.H Muam = Ain.H + (Ain in.H)(I 8X — | Mu) 3.2)
(I makc — | MuH)
roe:  Ain.L, Ain.H — 3agaHHble 3HavyeHns napameTpoB Ain.L u Ain.H;
I BX — TeKylLiee 3HayeHve BXOAHOro curHana;
| MuH, | makc — MVUHMManbLHOE ¥ MakcMMasibHOe 3HauYeHusl BXOAHOro curHana
Aartyuka no AaHHbIM Tabnuubl 2 (MA, MB nnu B);
Muam — U3mMepeHHoe Npubopom 3HaueHve napameTpa.

Mpumep — lNpu ncnonb3oBaHWM JaTyvMka C BbIXOAHbIM TokoM 4...20 MA (Tun gatumka 10 B
napameTpe in-t), KOHTponupywouwero paesneHue B AuanasoHe 0..25atMm., B napametpe Ain.L
3apaetca 3HadeHue 00,00, a B napameTtpe Ain.H — 3HauveHue 25,00. MNocne atoro obpaboTtka u
oToGpaxeHne nokasaHuin 6yaeT Npom3BoAMTLCSt B aTMOcHepax.
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3.3.4 UndpoBasa dunbTpaumns namepeHumn

3.3.4.1 Ona ocnabneHus BAWSHWA BHELIHWX WMMYMbCHLIX MOMEX Ha 3JKCnnyaTaunoOHHble
XapakTepucTukm npubopa B nporpammy ero paboTel BBeAeHa undposas dunbTpaumsa pesynbTaTtos
n3MepeHuin. PunbTpaums OCyLLECTBAETCA HEe3aBUCUMO AN KaXAOoro KaHana W3MepeHus BXOAHbIX
napameTpoB 1 NPoBOAWTCS B [iBa aTana.

3.3.4.2 Ha nepBom 3Tane u3 TeKyLUMX U3MEPEHUI BXOAHBIX MapameTpoB OTUIbTPOBLIBAIOTCA
3Ha4YeHVsl, UMeloLne SBHO BblpPaXeHHble «npoBanbl» UM «BbIGpOCHI». [ns aToro B npubope
OCYLLECTBNSAETCA HEenpepbiBHOE BbIYMCMEHUE Pa3HOCTVM Mexay ABYMS pesynbTataMmu MocrnefHuX
MN3MEpPEeHUI OOHOro M TOro Xe BXOAHOr0 mapameTpa, BbIMOMHEHHbIX B COCEAHMX LMKMax onpoca u
CpaBHeHMe ee C 3aJaHHbIM MpefernbHbIM OTKMOHeHWeM. [lpu 3TOM ecnu BblMUCMEHHAs PasHOCTb
npeBbILIAET 3aAaHHbIN Npeaen, To peaynbTaT, NOMyYeHHbI B NOCNEeAHEM LIMKNe onpoca, cyutaeTcs
HEe[OoCTOBEPHbIM, AdanbHelwas obpaboTka ero npuocTaHaBNMBaeTCs W NPOU3BOAUTCH MOBTOPHOE
n3mepeHve. Ecnu HepocToBepHbIN pe3ynbTaT Obin Bbi3BaH BO3AEVCTBMEM MOMEXW, TO MOBTOPHOE
n3mMepeHve NoaTBepAuT 3TOT akT U NOXHOE 3Ha4YeHUe aHHynupyeTcs. Takoh anroputm obpaboTku
pesynbTaToB M3MEPEHU MO3BONSAET 3aLMUTUTL NPUOOP OT BO3AENCTBMA €AUHUYHBIX UMMYIBbCHBIX U
KOMMYTaLMOHHbIX MOMEX, BO3HUKAIOLLMX Ha NPON3BOACTBE Npu paboTe cunoBoro 06opyaoBaHus.

BenvunHa npepenbHOro OTKMOHEHWS B pesynbTaTax ABYX COCEOHWX W3MepeHul 3apaeTcs
nonb3oBarenem B napametpe «[lonoca cdunetpa» in.FG nHoMBMayanbHO ANS KaXQoro AaTyvka B
eanHuLax, M3MepsieMbIX MU (OU3NYECKMX BEMNUYMH.

B obLiem cnyyae, npu Beibope «lMonockl dunbTpa» cnegyet UMeTb B BUAY, YTO YEM MeHbLUe ee
3aaHHOe 3Ha4yeHune, TeM fy4lle MOMeXOo3alMLLEHHOCTb U3MEPUTENBHOIO KaHamna, HO npu 3ToM (M3-
3a BO3MOXHbIX MOBTOPHbIX M3MEPEHUI) XyXXe peakums npubopa Ha BeicTpoe dakTuyeckoe N3MeHeHne
BXOOHOro napameTpa. Bo nsbexaHue noBTOPHbLIX M3MepeHuit npu 3agaHumn «lMonockl unbTpa» Ans
KOHKPETHOro JaTyvka cregyeT pyKOBOACTBOBAaTbCH MaKCMManbHOW  CKOPOCTbIO  M3MEHeHWs
KOHTPONMMPYEMOro UM napameTpa npu 3KCniyaTauuu, a Takke YCTAHOBIEHHOM [AnA  Hero
NepuoANYHOCTbLIO onpoca.
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Mpn HeobxoAMMOCTN AaHHbIN PUNBLTP MOXET ObITb OTKIIOYEH yCTaHOBKOW B napametpe in.FG
3HayeHus 0.

3.3.4.3 Ha BTOpom 3Tane dunbTpauum OCyLLECTBNSETCA CrrnaxvsaHue (gemndupoBaHune)
nonyvyeHHelx no n.3.3.4.2 pe3ynbTaToB W3MEPEHUA B Cry4yae WX BO3MOXHOW OCTaTOYHON
dnykTyauun.

MepepatouHan dyHKUMA 3BeHa, OCyLLEeCTBNSWLWEro npeobpa3oBaHue BXOOHOro0 curHana Ha
3TOM 3Tane dunbTpauun, No CBOMM MapameTpam COOTBETCTBYET (PUIIbTPY HU3KMX YacTOT NepBOro
nopsiaka c MOCTOSHHOW BpemeHu 1. [pu noctynneHun Ha BxoA cunbTpa ckaykoobpasHoro curHana,
€ro BbIXOAHOW CUrHan 4yepes BpeMmsi, paBHOE T, U3MEHUTCA Ha BenuuuHy 0,64 oT aMnnuTyabl cKadka,
yepes Bpemsi, paBHoe 2T, Ha BenuuuHy 0,88, yepes Bpemsi, paBHoe 31, Ha BenuunHy 0,95 n 1.4. No
9KCMOHEHLMaNnbHOMY 3aKOHY.

«MocTosiHHas BpemeHW unbTpa» 3afaeTcsl Nonb3oBaTenem B CeKyHAax WUHAMBMAyanbHO Ans
KaX4oro kaHana npv yctaHoske napameTtpa in.FD.

Mpn 3agaHun napametpa in.FD crnegyet umeTb B BMAY, YTO YBENWYEHWE €ro 3Ha4yeHus
ynyylwaeT MOMEX03alUWLLIEHHOCTb KaHanma W3MepeHusi, HO W OJHOBPEMEHHO YBenuuuBaeT ero
MHEPUMOHHOCTb. TO ecTb peakuuss npubopa Ha ObICTpble W3MEHEeHUs BXOAHON BEMUYWHBI
3amepanseTcs.

Mpn HEOBGXOAUMOCTU AaHHbIA PUNLTP MOXET ObITb OTKIOYEH YCTaHOBKOW B napameTpe in.FD
3HayeHus 0.

BpemeHHble guarpammbl paboTbl LndpoBbix GUNLTPOB CM. Ha pUcyHke 3.5.
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a) KonTpo emMas Temneparypa
) Koutponupy patyp 6) PUNbTPbLI OTKIMIOYEHbI
Tuam THaM

3ajaHHoe

aHaueHve in.FG
t - -

B) BknioueH punbtp in.FG r) BkntoyeH counbTp in.FG m in.Fd

PucyHok 3.5 — BpeMeHHble Avarpammbl paboTbl LMdpoBbIX PUNLTPOB
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3.3.5 Koppekuusa nasmepeHum

3.3.5.1 lonyyeHHble B pe3ynbTaTe BbIMUCIEHUA OTPUNBLTPOBAHHbIE TeEKyLUMe 3Ha4YeHus
MN3MEPEHHbIX BENNYMH MOryT ObiTb OTKOPPEKTMPOBaHbI MPMOOPOM B COOTBETCTBMM C 3aAaHHbIMU
nonb3oBaTenem KOppPeKTUPYILWUMU NapameTpamu.

B npubope Ans kaxagoro kaHana usMepeHusi NpeayCMOTPEHbI 1Ba KOPPEKTUPYIOLLMX NapameTpa,
C MOMOLLUBIO KOTOPbIX MOXHO OCYWECTBMATb CABUAT W W3MEHEHWE HakroHa W3MepuTenbHON
XapaktepucTuku. CHavana BbINOMHSETCA CABUWN, 3aTEM HAKIMOH XapaKTepUCTUKM.

3.3.5.2 CoBUr xapaKTepuUCTUKM OCYLLEeCTBRseTca nyTtem anrebpanyeckoro CyMMMpOBaHMUS
M3MepPEHHON 1 0TUNbTPOBaHHOM NO N. 3.3.4 BENUYMHbBI C KOPPEKTUPYIOLLMM 3HaYeHUeM 8, 3agaHHbIM
B napameTpe in.SH ansa gaHHoro gaTtyuka.

Koppektupytolee 3HadeHvne § 3agaeTcs B TeX Xe eanHuUax U3MEpPeHus, YTo U U3MepsieMblii
U3NYECKNN MapamMeTp W CIYXUT ANA YCTPaHEeHUS BIVSHUS HadvarbHOW MOrpeluHOCT NepBUYHOro
npeobpasoBaTens (Hanpumep, 3HayeHns Ry y TC).

Mpumeuanmne — lNpu pabote ¢ nnaTMHOBLIMKM TepmonpeobpasoBaTensamMn CONPOTUBMNEHUS Ha
3afaHHOe B napameTtpe in.SH 3HaueHwe caBwra HaknaabiBaeTcsi Koppekuus HenuHenHoctn HCX
JaTtyvka, 3anoxeHHas B nporpamme o6paboTkM uamepenun. [pumep cagura msmepuTenbHON
XapakTepucTuku rpaduyeckn npeacTasneH Ha pucyHke 3.6, a.

3.3.5.3 U3meHeHMe HakNOHa XapaKTEPUCTUKU OCYLUECTBNAETCA NyTEM  YMHOXEHWS
OTKOPPEKTUPOBAHHOW MO napamMeTpy in.SH namepeHHoON BeNWYMHbI Ha NOMPaBOYHbIN KOI(PDULNEHT
o, 3HaYeHne KOTOpPOro 3aJaeTcs Mnofib3oBaTenieM ANs Kaxaoro gaTyvka B napameTpe in.SL. [JaHHbIn
BWA KOPPEKUMN MoxeT OblTb MCMOMb30oBaH ANA KOMMEeHcauuu MorpeliHocTen cammx AaT4UKOB UMK
NOrpeLLHOCTeN, CBA3aHHbIX C pa3bpoCcoM COMPOTUMBMAEHWUM LUYHTUPYIOLLMX Pe3ncTopoB (Npu paboTe C
npeobpa3oBaTensiMn, BbIXOAHbIM CUrHaroM KOTOPbIX SBMASETCA TOK). 3HayeHne nonpaBOYHOro
KoadpduumeHTa B 3agaetca B Gespa3mepHbix eauHuuax B AauanasoHe 0,900... 1,100 nepep ero
YCTaHOBKOW 1 MOXeT 6bITb onpeaeneHo no opmyrne:
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B = Mdpakr : Musam, (3.3)

roe B — 3HayeHue MonpaBOoYHOro KoadduLMeHTa, yCTaHaBNMBaemoro B
napameTpe in.SL;
Mdbakt  — PakTNyeckoe 3HaYeHME KOHTPONMPYEMOro BXOOHOIO NapamMeTpa;
Muam — n3MepeHHoe Npnubopom 3HayeHVe napameTpa.

MprMep M3MEHEHUs HakNoHa U3MepUTENbHOW XapakTePUCTUKM rpadmMyecku NpeacTaBneH Ha
pucyHke 3.6, 6.

T,°C
L T,°C
wf /5 /
| Ge3 nopperum 100 /
/ 663 KDPPEKLYI
8 /
5 Y 80
1 7 i /
E W0k 7 G KOPpEXLIeR /
T s T=Typu+8 a0 / ¢ xoppened
:J 20 ,// / TzTusu‘B
20
(0 20 4 80 80 100 Tu°C
AR4L |(50) (7.3} (Rycm: OM) 0 20 40 60 80 100 T, °C
Rotow Ry (50) (M.3)  (Rycm, Om)
a) 6)

PucyHok 3.6 — CaBur (a) u uameHeHue HaknoHa (6) M3MepuUTEeNbHOW XapaKTepUCTUKU
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OnpegenuTs  HeOBXOAMMOCTb BBEAEHUS MOMPABOYHOrO  KOIMPMUUMEHTA MOXHO, U3MEpPUB
MakcumMarbHoe Unu 6rmskoe k HeMy 3HauyeHue napameTpa, rae OTKIIOHeHUEe HaKoHa U3MepUTENbHO
XapaKTepucTuku Hambornee 3ameTHO.

BHumaHue! 3apaHve KOpPPEKTUMPYHOLWMX 3HAYEHWUNA, OTNNYAKLWMXCS OT 3aBOACKMX YCTaHOBOK
(in.SH = 000.0 1 in.SL = 1.000), n3meHseT cTaHAapTHbIE METPOJIOrMYECKNE XapaKTEPUCTMKK Nnpubopa
N OOIMKHO MPOU3BOAMUTBLCA TOMBKO B TEXHUYECKUM OBOCHOBAHHbIX Criydasx KBanvuumpoBaHHbIMU
cneuuanucTamu.

3.3.5.4 lMony4yeHHass nocne cUNbLTPaLUUM U KOppekuun pesynbTupytolas uHdopmaums o6
M3MEPEHHbIX 3HAYEHUSIX BXOAHbIX NapamMeTpoB NocTynaeT Ans nepefayun B ceTb RS-485.

3.3.6 AlnarHocTMKa paboTbl NepBUYHLIX Npeobpa3soBaTtenen

B npouecce paboTtbl npubop KOHTponuMpyeT paboTOCMOCOOHOCTb MOAKMIOYEHHBIX K Hemy
nepBuYHbIX Npeobpasosartenent W, Npu OOHapyXeHUW HeucrnpaBHOCTM MObOro u3 Hux, nepejaet
coobueHne o6 owmbke nNo ceteBoMy MHTepdency RS-485.
Ownbkn opmmpyroTcs:
— npu paboTe c TepmornpeobpasoBaTensMy COMPOTUBIIEHUS B cryyae WX obpbiBa wnu
KOPOTKOrO 3aMblKaHusi;

— npu paboTe ¢ TepMoanekTpu4eckummn npeobpasosatensamu (Tepmonapamu), B Cryyae ux
obpblBa, a Takke Npu yBenuyeHUM TemnepaTypbl CBODOAHbLIX KOHLOB Tepmomnap CBbille
90 °C vnu npu ee yMmeHbLUeHUn Hmxke muHyc 10 °C;

— npu pabote c mobbiM TUNOM NepPBUYHbIX Npeobpa3oBaTenert B cryyae MONyYeHUs
pe3ynbTaToB U3MEPEHWUN, BbIXOASALLMX 3a YCTAHOBMEHHbIe ANA AaHHOro AaTtyuka rpaHuubl
Anana3oHa KOHTponsi.
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HekoTopble TuWnbl HEUCMpPaBHOCTEN MNEepBUYHLIX MpeobpasoBaTesieM He MoryT ObiTb
AnarHoctTupoBaHbl NpMbopoM. K HUM OTHOCSITCSt 0BpbIBbI 4AaTHYMKOB TOKa U HanpsikeHUst (M3MEepPEHHbI
BXO[ BblaeT HyNeBOe 3HaYeHUe WNU OWarHOCTUMPYET Kak HEeUCrpaBHOCTb «3HAYeHWE CrMULLKOM
Mario») M KOpOTKOe 3aMblkaHue Tepmonap (Mpu K.3. TepMornapbl U3MEPEHHOe 3HayeHVe pPaBHO
Temnepartype X0INoAHoro cnas).

M3-3a BBegeHHoOM B npuboOp AMarHOCTUKM KOPOTKOro 3amblkaHus TC npubop BocnpuHMMaeT
curHanbl conpoTuBreHns meHee 25 OM Kak HeJOCTOBEpPHbIe, B CBA3M ¢ aTMM aatymk 0...5000 Om He
MOXeT M3MepaTb curHanbl B aguanasoHe ot 0 go 25 Om (ot 0 go 0,25 % gnanasoHa).
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4 PaboTa c npubopom
4.1 Mporpamma «KoHdurypatop M110»

CunTbiBaHWe, W3MEHeHWe W 3anucb napameTpoB nNpubopa OCYLIEeCTBASETCA C MOMOLLbIO
nporpammbl «KoHdurypatop M110». UHdopmaumsa o pabote ¢ nporpammon «KoHdurypatop M110»
npeacraBneHa B pyKoOBOACTBE MONb30BaTeNs Ha ANCKe, MOCTaBAeMOM B KOMMMEKTe C Npubopom.

4.2 OpraHusauusa oomMeHa faHHbIMU ¢ npub6opom. NMpoTokonbl o6MeHa

Mpnbop MoxeT paboTaTb Ha OAHOM U3 YeTbIpeX PasnMnyHbIX NPOTOKONOB 0bMeHa nHgopmaLlmei
0 pesynbTaTax uamepeHui: npotokone OBEH, ModBus-RTU, ModBus-ASCII unn DCON.

Bbibop npoTokona ocylecTBnseTcs U3MeHeHMeM 3HayeHus napametpa Prot, kotopoe moxeTt
npuHumaTtb 3HadeHne OBEH, ModBUS-RTU, ModBus-ASCIlI u DCON.

[ns opraHusauum obmMeHa AaHHbIMM B ceTu no uHTepdency RS-485 no niobomy npoTtokony
Heobxooum Mactep cetu. OcHoBHasi pyHKuMs MacTtepa ceTm — mHUUMMpOBaTb OOMEH AaHHbIMU
mexgy Otnpasutenem u lNonyyaTenem AaHHbIX. B kavectBe MacTepa ceTv MOXHO MCMOMb30BaThb
OBM c¢ nogkntoveHHbIM agantepom OBEH AC3-M wnnu OBEH AC4, wnu pasnuyHble npubopbl €
nHTepdencom RS-485, Hanpumep, OBEH TPM151, nporpammupyemMblie KoHTponnepsl u T. 4. MNpubop
He MOXET BbINONHATL yHKUMKM MacTtepa ceTu.

4.2.1 O6meH no npotokony OBEH

Mpun pabote no npotokony OBEH npnGop ncnonb3yeT eAMHCTBEHHbIN OnepaTyBHbIA napameTp
rEAd, cnyxawmn pna nepepayun pesynbtata usamMepeHui opgHoro Bxoga OBEH MB110. Tun
napametpa rEAd — yncno ¢ nnaeatoLuen Todkol (Float) c mogndmkaTopoM BpeMeHM.

Ons nonyyeHns 3HayveHun ¢ kaxgoro m3 Asyx BxogoB OBEH MB110 HeoGxogmmo nony4uTb
3HaveHve napameTpa rEAd c kaxgoro us AByx ceTeBbIX agpecos npubopa.

28



Ona obmeHa pAaHHbIMM credyeT 3aHecTM B cnmncok omnpoca Mactepa cetn OBEH: ums
onepaTMBHOrO napameTpa, ero TWM faHHbIX W afgpec. OTW Xe CBefdeHUs — ykasaTb B CeTeBbIX
dunbTpax NpMbopoB-nonyyaTenemn gaHHbIX.

4.2.1.1 Aapecauus onepaTuBHbIX NapameTpoB npoTokona OBEH

Kaxablin Bxog npubopa umeeT cobCTBEHHbIV ceTeBow agpec. Takum obpasom, npubop 3aHMMaeT
2 agpeca B agpecHoMm npocTtpaHcTBe cetu RS-485. Agpeca OBEH MB110 gomxHbl cregoBaTtb
noapsa; Ana  ygobcTBa 3agjaHusl aapecoB  3afjaeTcs Tonbko BasoBbi  agpec, KOTOpbIv
cooTBeTcTBYET agpecy Bxoaa 1. [ins kaxgoro nocrneaytoLlero Bxoaa agpec ysenmunsaeTcst Ha 1.

Mpumep — Basosbii agpec npubopa Addr=32. [Ins OBEH MB110 BbigenstoTca agpeca B
a[pecHOM NpocTpaHcTBe ceTn 32-1 n 33-1.

Ta6bnuua 4.1
Bxon 1 Bxop 2
PacueT ceTeBoro agpeca Addr Addr+1
CeTeBoOW agpec Bxoga 32 33

T.e. OByxKaHanbHblii MPUBOP C TOYKM 3peHust paboTbl C €ero onepaTUBHbIM MapameTpoM
«pacnagaeTcs» Ha ABa OgHOKaHanbHbIX npubopa - usmepuTens.
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4.2.2 O6meH no npotokony ModBus

Pa6ota no npotokony ModBus moxeT natm B pexumax ASCIl nnn RTU, B 3aBucumocTu ot
3HayeHus napametpa Prot. Mo npotokony ModBus MOXHO cuMTaTb pesynbTaTbl U3MEPEHUI KaXaoro
BXOOa, Bpemsi usMepeHuss M ero cratyc. CuuTblBaHMe WAET CTaHAapTHeIMW [Ans npoTokona
KOMaHAaMu YTeHWs rpynnbl perucTpoB (komaHaa Homep 03 unu 04).

PesynbTaThl M3MepeHusi npeacTaBnstoTcs B AByX dopmaTax: 4-x GantoBble 3HaYeHUs C
nnaeatowenn Todkon (6e3 BpemeHu) m 2-x GanToBoe uenoe. Llemoe uvMcno — 310 pesynbTat
n3MepeHus, pasgeneHHbii Ha 10 B cTenenun, 3agaHHon napameTpom dP. 3HayeHne dP MoxeT 6biTb
pasHo 0, 1, 2, 3 1 3agaeTcs OTAENBHO AN KaXAoro KaHana.

MpumeyaHune — Cnegyet noHMmaTh, YTo Npu 3agaHun napametpy dP 3HauveHuii 2 n 3 moxet
BO3HWKHYTb CUTyauusl, KOrda M3MepeHHoe 3HadeHue, ymMHoxeHHoe Ha 10 B crtenenHn dP, Gyget
6onblie 32767 nnn mMeHblue -32768 (Ans 3HayYeHWn co 3Hakom) unm Gonblue 65535 (Ana 3HayeHun
6e3 3Haka). Takue 3HayeHUss He MoryT ObiTb nepegaHbl B dopmaTte uucna int16. 9T1o cneagyet
yuuTbiBaTb NpU 3agaHumn 3HaveHus dP.

Oba dopmaTa MOXHO cHMTaTb HE3ABUCKMMO, Kaxdoe No cBoeMy agpecy (cMm. Tabnuue 4.2).

Bpemsi uamepeHus — aTo uuknuyeckoe Bpems ¢ warom 0,01 cek, nepefaBaeMoe B AByx baiiTax.
Bpemsi TO4HO COOTBETCTBYET BPEMEHM MPOBEAEHVA U3MEpPEeHUs B JaHHOM kaHane u npu pabote ¢
HUM (Hanpumep, Npu BbluMcNeHUM AnddepeHumansHow cocTasnswowen npu MUO-perynupoBaHun)
MOXHO He yuuTbiBaTb 3adepxky nepegadnm no cetm RS-485. OtcuyeT umMKnNUYeckoro BpemeHu
HauyMHaeTcs Npu BKMOYeHUU npubopa u kaxable 65536 TakToB (4TO cooTBeTcTBYeT 655,36 cek)
BpeMsi OGHynsieTcs. AHanornyHo BpemeHu, NpuHATomy B npotokone OBEH.

CrtaTtyc u3mepeHuns — 310 peructp npotokona ModBus; 3HayeHve B perncrtpe coaepxuTt Kog
VCKITIOYUTENBHOW CUTYaLMK, BO3HUKLLEN B pe3dynbTaTe nsmepeHus. NogpobHee cm. n. 4.2.4.
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Ta6bnuua 4.2

MapameTp Tvn A'?::)::) peruc(r:eac)
(I‘slzzg?n(g;v)le OEeCATUYHON TOYKM B LIeNIOM 3Ha4YeHun ans Bxoga 1 int16 0000 0
Llenoe 3HayeHne namepeHne Bxoga 1 co CMeLLeHNeM TOYKN int16 0001 1
CraTyc nsmepenus Bxoga 1 (Kog UCKIIOUMTENbHON cuTyaunm) int16 0002
Linknnyeckoe Bpemsi namepeHust exoaa 1 int16 0003 3
M3mepeHune Bxoaa 1 B NpeacTaBneHnm ¢ nnasaroLen TOYKON Float32 0004,0005 4,5
(I‘slzggfxg;v)le [EeCATUYHON TOYKM B LIeNIOM 3HaYeHun Ans sxoga 2 int16 0006 6
Llenoe 3HayeHne n3mepeHne Bxoda 2 O CMeLLeHNEM TOYKM int16 0007 7
Crartyc nsmepeHuss Bxoga 2 (KOA UCKIOYMTENBHON CUTyaLumn) int16 0008 8
Linknnyeckoe Bpems namepeHusi Bxoga 2 int16 0009 9
M3amepeHune Bxoaa 2 B NpeacTaBeHnm ¢ nnaBatoLen TOUKON Float32 000A,000B 10,11

MpumeyaHune — Bce perncTpbl TONbKO HA YTEHUE.
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4.2.3 O6meH no npotokony DCON

Mo npotokony DCON npousBogutcss nepegada TOMbKO MapaMeTpoB C  pesynbTatamu
namepeHuin. CyLlecTBytoT ABa TUNa KOMaHA: rpynnoBoe YTEHVE N YTEHWE NO KaHanam.
1) pynnoBoe cunTbiBaHNE JAHHbIX:
Mocbinka: #AA[CHK](cr)
Ine: AA — apgpec npubopa, ot 00 go FF
[CHK] — KoHTponbHas cymma
(cr) — cumBon nepesoga cTpoku (0x0D)
OTBerT: >(naHHbIe)[CHK](cr)
loe: (maHHblE) — 3anucaHHble noapsip 6e3 npobenoB pesynbTaTel [ABYX W3MEpPEHUA B
OEeCATUYHOM npeAcTaBneHun. [nvHa kaxgown 3anucu o6 ogHOM M3MEepeHWU paBHa nsATv
CMMBOMaMm, MONIOXEHNe [OeCATUYHOW TOuYKM npubop onpepenseT aBTOMaTUYeCkn B
3aBUCKMMOCTU OT M3MEPEHHOTO 3HayeHwus. py BO3HWMKHOBEHUW B M3MEpPUTENbHOM KaHane
VCKNoYNTENBHOM cuTyauun (cMm. n. 4.2.4) Bo3BpawaeTtcs 3HadeHue -9999.9 unn +9999.9.
[narHoCTukmn TMna UCKMIYNTENBHOW CUTYaLMN HE NPON3BOANTCS.
Mpumep:
>+100.23+34.050[CHK](cr)
Mpn cuHTakcnyeckon ownbke nnm olmbke B KOHTPOMLHOW CyMME: HUKaKoro oteeTa
2) NokaHanbHoe cYMUTbIBaHUE AaHHbIX:
Mocbinka: #AAN[CHK](cr)
lne: AA — agpec npubopa, ot 00 go FF
N — Homep kaHana ot 0 go 1
[CHK] — KoHTponbHas cymma
(cr) — cumBon nepesoga ctpoku (0x0D)
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OTBerT: >(naHHble)[CHK](cr)

Fpe: (paHHbIE) — [OecATVYHOE npeAcTaBfieHMe pesynbTaTta W3MepeHusi, CO 3Hakom (NATb
3Havawmx umdp).

Mpumep : >+120.65
Mpwu 3anpoce gaHHbIX € HecylecTBytoLlero kaHana oteeT: 2AA[CHK](cr)
Mpu cuHTakcuyeckomn owmnbke unm owmbKe B KOHTPOMBLHON CyMME: HUKaKoro oTeeTa.

4.2.4 UcknrounTenbHble cUTyauum

Ecnun nmeeTt mecTo nckniountenbHas cutyaums (Hanpyumep, obpeiB Aatynka), To Npu UCMpPaBHOM
npubope NpoucxoanT nepepaya crneunanMaMpoBaHHOro nakeTa.

[Mpu nepegave koga ucknYMTENBHON cUTyauum npu obmeHe no npotokony OBEH npoucxoout
nepegava naketa, B none AaHHbIX KOTOPOro naeT ogHobanTosas nocbinka. bant cogepxut nepsble 4
6uTa paBHble 1, BTOpble 4 GuTa cogepKaT Kof, UCKIOYUMTENbHON cuTyauum (cM. Tabnuuy 4.3).

[Mpn BO3HWMKHOBEHWW UCKIOYUTENBHOM CUTyaumMnm npu obmeHe no npotokony ModBus kop
UCKIIOYNTENBHOW CUTyauun nepefaeTcs B peructpe cratyca, a B perncrpax, coaepxalimx
pe3ynbTaTbl U3MEPEHUS, COXPaHAIOTCA NOCNEAHNEe KOPPEKTHO NOMyYeHHbIe 3HAYEHUSI.
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Ta6nuua 4.3 — Ko UCKNIOYMTENbHbIX CUTYaumia

XapakTep UCKNIOYUTENBLHOW CUTyauumn

Onsa npotokona
OBEH: 3Ha4yeHue B

Onsa npotokona ModBus:
3HauyeHue B perucrpe

nocbinke cratyca
M3mepeHwne ycnewHo nepepaeTcsi pesynbtat 0x0000
M3MepeHus
3HayeHVe 3aBeOMO HEBEPHO 0xFO0 0xF000
[aHHble He roToBbl. Heobxoanmo
[oXxaaTbesa pe3ynbTaTtoB NepBOro 0xF6 0xF006
M3MepeHusi Nocne BKNHYEHUS
[aTumk OTKNHYEH 0xF7 0xF007
_I?Iglnwka TemnepaTtypa cBOOOAHbIX KOHLIOB OxF8 0xF008
Mana TemnepaTypa cBoboaHbIX KOHLoB TI1 0xF9 0xF009
V13MepeHHOe 3Ha4YeHne CrULLIKOM BENTNKO 0xFA 0xFO0A
Vi3mMepeHHoe 3HaYeHVe CNULLKOM Masno 0xFB 0xF00B
KopoTkoe 3amblkaHve gaTyvka 0xFC 0xF00C
O6pbIB AaTymnka 0xFD 0xF00D
OtcytcTBue cBsAsm ¢ AL 0xFE 0xFOOE
HekoppeKTHbIN kKanmbpoBOYHbIN OXFF OxFOOF

KoadppumumeHT
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4.3 BoccTaHOBNEeHMe 3aBOACKUX CeTEeBbIX HAacTpoek npubopa

BoccTaHoBneHne 3aBOACKMX CETEBbIX HAcTpoek npubopa ncnonb3yeTcs Npu ycTaHOBKE CBSA3N
MeXay KOMMbTEPOM M Npubopom npu yTepe WHopMaLuMM O 3adaHHbIX 3HAYEHUSIX CEeTEBbIX
napameTpoB npubopa.

[ns BOCCTaAHOBMEHWs1 3aBOACKMX CEeTEBbIX HACTpoek npubopa HeobGXoAMMO BbIMOSHUTL
cneaywoLme AencTBums:

oTKnouMTb NuTaHne OBEH MB110;

OTKPbITb 3arfyLuUKy Ha NuLEeBoin naHenu npmbopa;

yCTaHOBUTb Mnepembluky X2 B MonoxeHuwe «3amkHYTO»; npu 3ToM npubop paboTaeT c
3aBOACKAMM  3HAYEHUAMM CeTeBbIX MNapamMeTpoB, HO B €ro NaMsATh COXPaHATCA
YCTaHOBIEHHbIE PaHee 3Ha4YeHUs CeTeBblX NapameTpoB;

BKMIOYUTb NUTaHUE;

BHumaHue! HanpsikeHne Ha HEKOTOpPbLIX afieMeHTax neyatHow nnatbl npubopa OBEH MB110-
224.2A onacHo ansi xu3Hu! MNMpuKOCHOBEHME K MevaTHOW nnaTte, a Takke nonagaHue NOCTOPOHHUX
npegMeToB BHYTPb Kopnyca HegonycTuMbl!

3anyctuTb nporpammy «KoHdumrypatop M110»;

B OKHE YCTaHOBKM CBA3M 3ajaTb 3HA4YeHUs 3aBOACKMX CeTeBblX napamMeTpoB (B
COOTBETCTBMM C [aHHbIMKM Tabnuubl 4.4) unm HaxaTb KHOMKY «3aBoAckue ceTeBble
HacTpolkn». CBA3b C MpPUOBOPOM YCTAHOBUTCA C 3aBOACKMMW 3HAYEHUSMU CeTeBbIX
napameTpos;

cynTaTh 3HA4YeHWUs ceTeBbIX NapameTpoB npubopa, Bbibpas komaHay Mpubop | Cuutatb
BCe napameTpbl 11 OTKPbIB Nanky CeTeBble napameTpbl;

3admkcnpoBaTb Ha Oymare 3HayeHWst ceTeBbix NapameTpoB npubopa, KoTopble Obinu
CYMTaHbl;

3aKkpbITb Nnporpammy «KoHdurypatop M110»;
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—  OTKMK4UTbL NUTaHUe npundopa;

—  CHATb NepeMblyky X2;

—  3aKpbITb 3arfyLUKy Ha NMUeBon naHenu npubopa;
—  MOAKMIoYUTb NUTaHue npubopa u 3anycTuTb nporpammy «KoHdurypatop M110»;

—  YCTaHOBWUTb 3adMKCUpOBaHHbIE paHee 3HaveHus napameTpoB B OkHe YCTaHOBKMU CBS3W C

npmbopowm;

—  HaxaTb KHOMKy YCTaHOBWUTb CBSAi3b U MPOBEpPUTb Hamnuyve CBA3M C npubopom, BeibpaB
komaHgy Mpu6op | MpoBepuTb CBA3b C NPUGOPOM.

Tabnuua 4.4 — 3aBoAcKMe 3HaYeHUs1 ceTeBbIX NapaMeTpPoB npubopa

MapameTp OnucaHue 3aBoAckasi ycTaHOBKa

bPS CkopocTb obmeHa AaHHbIMK, 6uT/cek 9600
LEn [nuHa cnoBa faHHbIX, 6uT 8
Prty Tun KOHTPONS YETHOCTU CIoBa AaHHbIX oTCyTCTBYET
Shit KonuuyectBo cTON-6UTOB B NOCHINKE 1

A.Len [nuHa ceTeBoro agpeca, out 8

Addr BasoBbivi agpec npubopa 16

Prot MpoTokon obmeHa OBEH

Rs.dl 3agepxka oteeTa no cetn RS-485, mc 2
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5 Mepbl 6e30nacHOCTH

5.1 Mo cnocoby 3awWmTbl OT MOPaXeHWs 3SMEKTPUYECKUM TOKOM NpuMOOpbl COOTBETCTBYIOT
knaccy Il no FOCT 12.2.007.0.

5.2 lNpu akcnnyatauum n TexHU4ecKoM obcnyxuBaHuM Heobxoammo cobniogatb TpebosaHus
FOCT 12.3.019-80, «[NpaBun akcnnyaTtauuy 3MeKTPOyCTAHOBOK noTpebutenen», «lpaBun oxpaHbl
TPYyAa Npw SKCnyaTaLlymn anekTpoycTaHoOBOK NoTpebuTeneny.

5.3 lpu akcnnyaTtaumm Nnpubopa OTKPbITbIe KOHTaKTbl KNeMMHMKa HaXoasaTCs No4 HanpsbkeHeMm,
onacHbIM AN XU3HW YerioBeka. YCTaHOBKy npubopa crnefyeT NPOM3BOAUTL B CMELMann3MpoBaHHbIX
wkadax, AOCTyNn BHYTPb KOTOPbIX paspelleH TOonbko KBanudUUMPOBaHHBIM  Cheumanuctam,
M3Y4MBLUMMU HaCTOsILLLEee PYKOBOACTBO MO AKCMNyaTaLmu.

5.4 Jlobble nopkmtovenns k OBEH MB110 u paGoTbl MO €ro TEXHUYECKOMY OOCMyXVBaHUIO
Npon3BOAWTL TONBKO MPY OTKIMHOYEHHOM NUTaHUKM npubopa.
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6 MoHTaXx 1 nogkno4YeHue npubopa

6.1 MoHTax npnbopa

MocnepnoBaTenbHOCTL MOHTaXa Npubopa crneayoLas:

—  OCyLlecTBMsieTCA MNoarotoBka MOCaAOYHOTO MecTa B Likady SnekTpoobopynoBaHus.
KoHcTpykums wkada fomkHa obecneunBaTh 3awmTy npubopa oT nonagaHns B HEro Bnarw,
rpsA3K U NOCTOPOHHUX NPEAMETOB;

—  npubop ykpennsietcsa Ha DIN-peiike unun Ha BHyTpeHHEN CTeHKe LWuTa 3aLuenkomn BHU3. Mpu
pasmelleHun npubopa crnedyeT MOMHWTb, YTO MPW 3KCMnyaTauunm OTKPbITble KOHTaKTbI
KMEeMM HaxoAsATCst NOA HamnpsbKeHWeM, OnacHbIM ANs YenoBeveckomn Xu3Hu. [locTyn BHYTPb
Takux LWKadoB pa3peLleH TOMbKO KBanuguLMpoBaHHbIM creumanuctam.

6.2 MOHTaX BHELLHUX CBA3en
6.2.1 Obwue TpeboBaHUA

MutaHne npubopa crnenyeT ocyLwecTBAATL NEPEMEHHbBIM U NOCTOSIHHBIM HaNpPsXEHNEM.

MopgkntoyeHne Kk ceTv NepemMeHHOro Toka CrnefyeT OCYLeCTBRATb OT CeTeBOoro duaepa, He
CBSI3aHHOrO HEMOCPeACTBEHHO C MUTAHMEM MOLLHOMO CWUroBoro obopydoBaHus. Bo BHelwHen uenu
peKkoMeHAyeTCsl YCTaHOBUTb BbIKMOYaTenb, obecneunBalolmii  OTKNoYeHne npubopa oT ceTw.
lMuTaHue kaknx-nMbo yCTPOWMCTB OT CETEBbLIX KOHTAKTOB NpMbopa 3anpeLyaeTcs.

[MMTaHWe NOCTOSHHBIM HanpshkeHWeM crnefyeT OCYLIEeCTBNATb OT JOKanbHOro MWCTOYHMKA
NUTaHNS NOAXOASILLEA MOLLUHOCTU, YCTaHOBMEHHOrO B TOM e LWkady anektpoobopynoBaHusi, B
KOTOPOM yCTaHaBnuBaeTcs npuoop.

CBaA3b npnbopa no uHTepdency RS-485 BbINONHATE NO ABYXNPOBOAHOM cxeme. [nvHa NnHUK
CBsi3n gomkHa ObiTb He 6onee 1200 meTpos. MNogknioveHne criedyeT OCYLWECTBNATb BUTOW MapoWn
npoBoAoB, cobntogas nonsipHocTb. lMpoBog A nogkntoyaeTcs K BbiBogy A npubopa, aHanornyHo
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COEVHAKTCA Mexay cobow BbiBOAbI B. MNoakntoyeHne Heobxoanmo npon3BoauTb NpU OTKIMKOYEHHOM
nuTaHum obounx yCTpOVICTB.

ﬂﬂﬂ obecrneyvyeHns HagexHOCTH BNEeKTpU4eCKnx coeanHeHnNn pekoMeHayeTCcAa ucnonb3oBaTb
kabenu ¢ MegHbIMU MHOronpoBOJIOYHbIMU XKUNNaMWU, CeYeHneM He 6onee 0,75 MMZ, KOHLbl KOTOPbIX
nepen noaknw4vyeHnem cnegyet 3a4UCTUTb U 3anyauTb. 3al-II/1CTKy Xun kabenen HeO6XO/:lVIMO
BbINONHATL C TAaKMM pacyeToMm, 4TOObI Cpe3 msondauun NnoTHO npuneran K KIEMMHOWN Konogke, T.e.
YTOObI OrOfEHHbIE Yy4acCTKM npoBoa He BbICTynanu 3a ee npeaersbl.

6.2.2 NoaknioveHue npubopa

MopakntoyeHne npubopa nponssoanTCs criedyowmnm obpasom.

[oToBATCS  kabenu Onsi  coeguHeHust npubopa € AaTyMkamu, WCTOYHUKOM MUTaHus U
nHTepcdencom RS-485.

Mpubop nopknovaeTcss Mo cxemam, npuBeaeHHsIM B [punoxenun b, ¢ cobniogeHnem
crneayoLlen NocrnegoBaTenbHOCTY onepaumn:

—  OBEH MB110 nogkntoyaeTcst K UICTOMHUKY NUTaHWS;

—  NOJKMYaKTCsA NUHWUK CBS3W C AaT4uKamu;

—  MoAkmnovalTcs NuHUMKM nitepdenca RS-485;

—  nopgaeTtcs nuTaHwe Ha npubop.

BHumaHme!

MopkntoyaTe akTMBHble npeobpasoBaTeny C BbIXOAHBIM CUTHANOM B BuAE MOCTOSHHOIO
HanpsxeHus (-50,0...+50,0 mB nnm 0...1,0 B) MoxxHO HenocpeaCcTBEHHO K BXOAHbIM KOHTakTam npubopa.

MopkntoyeHne npeobpasoBatenen ¢ BbixogoMm B Buge Toka (0..5,0 mA, 0...20,0 MA wunn
4,0...20,0 MA) — TONbKO MOCMIEe YCTaHOBKM LUYHTMpYOLLEro pesuctopa conpoTueieHnem 50,0 Om
(monyck He Gonee 0,1 %), noaknioYeHMe KOTOPOro HEOBXOAMMO MPOW3BOAUTL B COOTBETCTBUK C
pucyHok 6.1,6, T.e. BbIBOA pesncTopa AOMMKEH 3aBOANTLCS C TOW e CTOPOHbl BUHTOBOW KNEMMbI, YTO
1 npoBoA OT Aatumka. lNpu ncnonb3oBaHuM npoBofa cevenvwem Gonee 0,35 MM KoHel nposofa u
BbIBOA pe3ncTopa HeobXxoaMMo CKpyuMBaTh UMK CNasTh.
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Bl |

Ru
HenpaeunsHo! npaeunbHo!
a) 6)

PucyHok 6.1 — YcTaHOBKa LYHTUPYIOLLIErO CONPOTUBIEHUS

BaxHo! HeBbinonHeHue 3toro TpeGOBaHMH MOXeT npuBeCTU K nponagaHUO KOHTaKTa
MeXxay BbiBOAOM pe3ucTtopa U KnemMmmbl, 4HTO noBne4vYeT noBpexaeHne Bxoaa an6opa.

6.3 «BbicTpas» 3ameHa npubopa

KoHcTpykums knemm OBEH MB110 no3sonsieT ocyLiecTBUTb OnNepaTuBHYIO 3aMeHy npubopa 6e3
[EMOHTaXa MOLKIMOYEHHbIX K HEMY BHELUHMX NUHWIA CBs3W. [ocnenoBaTenbHOCTb 3aMeHbl npubopa
crnegyoLwias:

—  obecTounBaloTcs Bce nuHUM cBA3n, noaxoasuwme k OBEH MB110, B TOM 4ucne nuHUu

NUTaHus;
—  BbIBMHYMBAIOTCS KpenexHble BWHTbI MO KpasM BepxXHEeW KNEMMHOW KOMOAKM (HWXKHSAS
Konogka He CbemHas!);
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CbeMHas 4acCTb KIEMMHOWM KOMOAKM oTAensieTcs oT npubopa BMecTe C MOAKMYEHHbIMU
BHELLUHUMM NIMHWSIMW CBSA3U NPU NOMOLLM OTBEPTKN UNW APYroro NoAXoAsLEero MHCTpyMeHTa
(yaaneHwue knemm nsobpaxeHo Ha pucyHke .1 B Mpunoxenun I);

npubop cHumaeTtcs ¢ DIN-peiku (Mnu OTBUHYMBAETCH OT BHYTPEHHEN CTEHKU wwkada), a Ha
ero MecTO YycTaHaBnuBaeTCcs APYron € npeaBapuTenbHO YAaneHHbIMU  pasbeMHbIMU
4YacTAMM KIemm;

K YCTAHOBINEHHOMY NMpUGOpPY NOACOEAMNHSAIOTCA pa3beMHbIE YacTu KIeMM C NMOAKTHOYEHHbIMN
BHELLUHUMM NIMHUSIMU CBSI3W;

3aBMHYMBAIOTCS KpenexHble BUHTbI N0 KpasiM 06eunx Knemm.

6.4 NMNomexun n metoabl UX NOAABNEHUS
6.4.1 Ha paboTty npnbopa MOryT okasbiBaTb BINSIHNE BHELLHNE NMOMEXMU:

rnomexu, BO3HWKaloLMe Mof AeNCTBMEeM 3MNeKTPOMAarHUTHbIX Monew (3NeKTpoMarHUTHble
nomexu), HaBoAMMble Ha cam Npubop;
NoMexu, BO3HMKaIoLLMe B MUTaoLWENn CeTn.

Ons YMEHbLUEHNA BIIUAHUA INNIEKTPOMArHUTHbIX NoMex HeobX0AUMO BbIMOSHATL npmneefeHHble
HWXe pekoMmeHaauunn:

npy Npoknagke ANMHY CUrHanbHbIX MUHUA cregyeT Mo BO3MOXHOCTU YyMeHbLlaTb W
BbIAENSATb MX B CaMOCTOSITENbHYHO Tpaccy (MM HECKOSbKO Tpacc), OTAENEHHy(bIX) OT
CUNOBbLIX kabeneit;

obecneunTb HaexHOe 3KPaHMpPOBaHUE  CUrHanbHbIX  NIMHUA.  JKpaHbl  cnegyeT
3MEKTPUYECKU M30NMPOBATL OT BHELLHEro 060opyAoBaHWsl Ha MPOTSXKEHUW BCEW Tpacchl U
NOLACOEAMHATL K 3a3eMINEHHOMY KOHTaKTY LUUTA yNpaBneHust;

npubop peKkomeHOyeTCs ycTaHaBnMBaTb B MeTannuyeckoM LuKadyy, BHYTPU KOTOPOro He
[OJHKHO BbITb HMKaKoro curoBoro o6opyaosaHus. Kopnyc wkada gomkeH ObiTb 3a3eMreH.
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[ns ymeHblUEeHNS MoMeX, BO3HUKaKLWMX B NMUTAKOLWEN CeTH, CriefyeT BhINOMHATb creayoLwne
pekomeHaaLuum:

—  nogknoyvaTe Npubop K NUTaloLLen ceTu oTAenbHO OT CUOBOro 060pyaAoBaHUS;

— MpU MOHTaxe CUCTEMbl, B KOTopon paboTaeT npubop, credyeT yuuTbiBaTb npasuna
opraHv3aumn 3pdeKTMBHOTO 3a3eMIEeHNs U NPOKNaAK/ 3a3eMIEHHbIX 9KPaHOB:

—  BCe 3a3eMrisioliMe NUHMU U 3KpaHbl MpoKNaAbiBaTb MO CXeMe «3Be3ga», Npu 3ToM
Heobxoanmo obecneunTb XOPOLLUMI KOHTaKT C 3a3eMIISEMbIM 3M1EMEHTOM;

—  3a3emnsioLyMe Lenu AOMmKHbI ObiTb BbIMOMHEHbI Kak MOXHO Gonee ToncTeiMy NpoBoAaMK;

—  ycTaHaBnueaTb UMbTPbl CeTeBbiXx nomex (Hanpumep, OBEH BC®) B nuHuMsX nutaHus
npubopa;

—  ycTaHaBnvBaTb Uckporacsiime GpunbTpbl B IMHUSX KOMMYTaLMK CUNOBOro 060pyA0BaHMS.

6.4.2 B ycrnoBusAX CUIbHbIX 3MEKTPOMAarHWTHbIX MOMEX WNu B CUTyauuu, Korga He yaanocb
obecneynTb OOMKHbIA YPOBEHb 3aLUWTbl OT HUX, BO3MOXHO CTMPaHuWe [aHHbIX, XPaHSALWMXCS B
3HEproHesaBUCKMONM NamMaTK npubopa. ATW AaHHble (B OCHOBHOM KOH(UrypaLMOHHbIE MapameTpbl)
MOryT OblTb BOCCTaHOBMEHbl MpW MOMOLUM NpPOrpaMmbl «KoHdurypatop M110». Ho pans
npefoTepalleHns nofobHoro nponagaHus, nocne KoHUrypupoBaHUs npubopa MOXHO annapaTHO
3alMTUTL SHEpProHe3aBUCMMYIO NamsiTb. [Ans 3Toro HeobxoAMMO  OTKPbITb KpbILKYy Kopnyca u
yCTaHOBUTL MepeMblyky X1 B monoxeHne «3amkHyTO». JTy onepaumio HeobxoaMMO npopenbiBaTh
npu OTKMIOYEHHOM NuTaHuu npubopa. MNpu HeobxoaMMOCTN BHECEHUS MU3MEHEHWUI B KOHMUrypauuto
npubopa HeobxoanMo yaanuTb nepembldky X1.
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7 TexHunueckoe obcnyxuBaHue

7.1 TexHN4eCKUM oCMoOTp

O6cnyxuBaHve npubopa nNpy 3KChnyaTauumn 3aknioyaeTcs B ero TexHudeckom ocmotpe. [pu
BbiNOMHEeHMM paboT nonb3oBaTenb JdomkeH cobnogate Mepbl  6esonacHoctn  (Pasgen 5
«Mepbl 6e30nacHOCTMY).

TexHunyeckuin ocMoTp npubopa NpoBOAUTCS OOCMYXUBAKLWMM NEPCOHANOM HE pexe O4HOro
pasa B 6 mecsiLeB U1 BKoYaeT B cebsi BbIMONHEHNE CReayoLWMX onepaLmi:

—  04MCTKy Kopnyca npubopa, a Takke ero KneMMHbIX KONoAoK OT Mbifu, rpsi3v U MOCTOPOHHUX

npegMeToB;

—  MpoBepkKy kavecTBa kpenneHus npubopa Ha DIN-perike unm Ha cTeHe;

—  MPOBEpPKY Ka4yecTBa NOAKIMIOYEHUS] BHELLHUX CBSA3EN.

OG6HapyXeHHble NpWU OCMOTPE HeJoCTaTKu criedyeT HeMeANIEHHO YCTPaHUTb.

7.2 NoBepka

B 3aBucumMOCTM OT NpuMeHeHus (cdepa unu He cdepa MeTponorniyeckoro Hagsopa) npubopsl B
COOTBETCTBUM C 3aKOHOM YkpauHbl «O METpOnornM n MeTporiormyeckon AesATeNbHOCTUY» noanexat
noBepke unu kannbposke.

MexnoBepouyHbIi nHTepBan npubopos coctaenseT 1 roa. Mosepka (kannbpoBka) npoBoAUTCS B
cooTBeTCcTBUM ¢ MeToaumkown noBepkn APAB.421459.001-2012 MI.
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7.2.1 MeToauka noBepku

7.2.1.1 Tpu npoBeAeHM NOBEPKM OOIMKHBI NOAAEPXKNBATLCS CreayloLme yCnoBus:

—  TemnepaTypa okpyxatoLiei cpegpl (20 £ 5) °C;

—  OTHOCMUTEMbHas BRAaXHOCTb OKpyxatowen cpedbl 4o 80 %;

—  aTmocdepHoe gasnexuve ot 84,0 no 106,7 kla;

—  HanpsbkeHue nNMTaHus NepeMeHHoro Toka ogHodasHoe (220,0 + 4,4) B;

—  yYacToTa HanpshkeHus nuTatowen cetn (50,0 £ 0,5) u;

—  HanpsbkeHue NuMTaHusi NOCTOsIHHOro Toka (24,0 + 0,5) B;

—  OTCYTCTBME BHELUHUX MarHUTHbIX Nonen (KpomMe 3eMHOro), BIMSIIOLWNX Ha paboTy npnbopos.

7.2.1.2 Tlpn npoBegeHUM MOBEPKM AOMKHbl npumeHaTeca CUT u  BcnomoratenbHoe
obopynoBaHue, nepeuncrieHHoble B Tabnuue 7.1. [donyckaetcs npumeHeHnve ppyrux CUT unu
BCromMoraTenbHoro obopyfnoBaHusi, obecrneymBaroLLMX U3MEPEHe COOTBETCTBYIOLLUX MapameTpoB C

TpebyeMON TOYHOCTbHO.

Tabnuua 7.1

Homep nyHkra M

HaumeHoBaHune CUT

7211 1. T'vrpomeTp ncmxpomeTpuyeckuin BUT-2: nsmepenune temnepatypsl ot 15
00 40°C, A =+ 0,2 °C; namepenue snaxHoct ot 20 0o 93 %, A=+ 7 %;
2. bapomeTp-aHepong BAMM-1: nsmepexune pasnenus ot 80 go 106 kla,
A =+200 Ma.
72152, 1. YcraHoBka npoboviHas YIY-6: HanpsikeHne oT 0 Ao 6 kB, MoLwHOCTb
72153 650 BA;

2. MeraommeTp M4100/3: knacc 1,0; HOMUHarNbHOE BbIXOAHOE HanpshkeHne
500 B; gnanasoH namepenuin ot 0 MOm go 500 MOwm.
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OKoHu4aHue Tabnuua 7.1

Homep nyHkra M

HaumeHoBaHune CUT

7.2.1.5.4,
7.2.15.5

1. Mpubop ans noBepkun BONbTMETPOB, AnddepeHumnanbHbI BONbTMETP
B1-12: knacc To4HoOCTU: B pexume kanubpaTopa HanpskeHust — 0,005; B
pexwume kanmbpatopa Toka — 0, 025; B pexume guddepeHumnansHoro
BonbTMeTpa — 0,002 knacc TOYHOCTU B pexume kannbpatopa Toka — 0,025;
2. MarasuH conpoTtusnexuii P4831: BocnponsseaeHe conpoTMBNEHNs OT
HayanbHoro 3HayeHusa o 111111,10 Om ctyneHsmu 4yepes 0,01 Owm, knacc
To4HocTn 0,02;

3. BonbT™MeTp uMdpoBoit yHuBepcarnbHbii B7-46/1: nameperve
HanpspKeHUs MOCTOSIHHOTO TOKa (BEPXHSA rpaHuua AnanasoHos: 20 vB,
200 mB, 2 B, 20 B, 200 B, 1000 B), d = + 0,025/0,0025 %; namepeHue
HanpshXeHUsi NepeMEeHHOro Toka (BepxHssi rpaHuua ananasoHa: 700 B),

6 =+0,8/0,1 %;

4. TepmomeTp TJ1-4: namepenne temnepatypbl ot 0 go 55 °C, ueHa
nenexns 0,1 °C;

5. MNpeobpasoBaTenb TepmoanekTpudecknii TXK(L) avana3oH namepeHus
oT MuHyc 200 go 800 °C no ACTY 2837;

6. Cocyn [btoapa: xpaHeHue nbaa — BOASIHOW CMecy TeMnepaTypoii

(0,0 £0,2) °C;

7. Peauctop nto6oro tuna 470 Om + 5 %, MOLLHOCTbIO He MeHee 2 BT.
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7.2.1.3 lpu npoBeAeHUM NOBEPKM [AOMKHbI ObiTb BbIMOMIHEHbLI OMNepaunun, MpUBEAEHHbIE B
Tabnuue 7.2.

Tabnuua 7.2 — NepeyeHb onepauunii NOBepKu

Homep MpoBeaeHue onepauui npu
HaunmeHoBaHue onepauun NyHKTa noeepke
MEeTOAWKU | nepBMYHOM | NnepuoanyvecKkon
1 BHewHui ocmoTp 72151 na na
2 MNpoBepKa aNeKTPUYECKON NPOYHOCTM M30NALUN 72152 na HeT
3 lNpoBepka anNeKkTpU4eCcKoro ConpoTUBIEHNS 72153 na na
nsonsuum
4 OnpoboBaHue 72154 na na
5 OnpegeneHne 0CHOBHOWN NpUBeAEHHOM 72155 na na
NOrpeLLHOCTN N3MepPEHUsi BXOAHOTO napameTpa
6 MNpoBepka BbIXOAHOIO HaNPsXKeHUs UCTOYHKKa 72156 na na
nUTaHns AaTYnKoB
7 OchopmneHve pe3ynbTaToB NOBEPKM 72157 na na

7.2.1.4 Tlpu nonyyeHun oTpuuaTenbHbIX pe3ynbTaToB nMoboi onepauuy AanbHellas noBepka
npekpaLlaeTcs U pe3ynbTaTbl NOBEPKU NPU3HAKTCS OTpUUATENbHBIMU.
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7.2.1.5 MpoBeneHne noBepku

7.2.1.5.1 BHewHul ocmomp

KomnnekTHOoCTb  noBepsiemoro npubopa JormkHa COOTBETCTBOBATb  9KCMIyaTalMOHHOW
[OKYMEHTaLMN Ha Hero.

Mpwn npoBeaeHNN BHELLHEro 0OCMOTPa AOMKHbI ObITb NPOBEPEHBI:

—  OTCYTCTBME BMAUMbIX MEXaHW4YECKMX NOBPEXAEHWUN Kopryca, NuUueBOW NaHenu, OpraHoB

ynpaBreHus, BCe HaANNCK Ha NaHensx AOMKHbI ObITb YETKUMW U SICHBIMY;

—  Hanuyue u LenocTHOCTb NIom6 (ecrnm oHW NpefycMOTPEHbI);

—  Hanuuve n NPOYHOCTb KPEMMeHMst OPraHoB yNpaBreHnst U KOMMyTaLuu;

—  pa3béMmbl, KNEMMbI U U3MEPUTENbHbIE NMPOBOAA HE AOMKHbLI UMETb MOBPEXAEHWI N AOIKHbI

ObITb YNCTBIMU.

PesynbTaTbl NPOBEPKN CHUTAIOT MOMNOXUTENBHBLIMU, €CMM KOMMNIEKTHOCTb, MapKknpoBska npubopa
COOTBETCTBYET SKCMIyaTauMOHHON [AOKYMEHTauuuW, OTCYTCTBYIOT MeXaHU4yeckne MoBpexXaeHns
Kopryca, pasbeéMOB, KNeMM 1 U3MepUTENbHbIX NMPOBOAOB.

7.2.1.5.2 lpoeepka asiekmpuyeckol NpoYHocmu usonsayuu

[MpoBepKy aneKkTpuYecko NPOYHOCTM M3OMAUMKM MPOBOASAT MO METOAMKE, W3IMOXEHHON B
FOCT 12997 npu nomowm npobonHon yctaHoBku YIY-6. 3HayeHne u BuA WCnbITaTeNbHOrO
HanpsikeHusi BblbupatoTcs B cootBeTcTBUMM ¢ TOCT 12997, TOYkM ero npunoxeHus BblGuparoT npu
aHanmse cxembl NOAKMIOYEHUst npubopa K ceTn, HO B MoOOM criydae ucnbliTaTenbHoe HanpsKeHne
NpuKNaabIBaoT Mexay:

—  KOpNycom W BCeMW pasobLUEHHBIMU LensiMu, KOTopble npeaBapuTenisHo o6beauHeHb! B

rpynmnbl U B rpynnax 3akopoyeHbl Mexay Cobon: uenu nuTaHns, Lenu BbIXOAHbIX YCTPOWCTB,
BXOAHbIE Lienv 1 T.4.;

—  MonapHo Mexay BCeMM rpynmnamu pasobLLEHHBIX Liener BO BCEX BO3MOXHbIX KOMOUHaLMWSX.

PesynbTraTbl MpoBepkn cunTaTb MOMOXMUTENbHLIMK, €CrM He mnpousowno npobos wnu
NMOBEPXHOCTHOIO NepeKkpbITMSA n3onauun. lNosiBneHne KOPOHHOro paspsda He SABNSeTCS MpPU3HaKoM
HeyAoBNeTBOPUTENbHbLIX UCMbITaHWNA.
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7.2.1.5.3 lMposepka anekmMpu4ecKo20o COnpomuesieHus1 usonsiyuu

MpoBepKy aMeKTpUYecKoro CONpPOTUBIIEHUSI M30MNSALMM NPOBOAST NO METOAMKE, U3NOXEHHON B
FOCT 12997. smepeHune conpoTUBAEHUS U30MALMM NPOBOASAT Npu nomowm meraommeTtpa M4100/3
ncnbiTatenbHbIM HanpsxeHnem 500 B.

TOYKM NPUNOXKEHUS NCMbITATENBHOrO HaNpsHKeHWst BbibMpatoTes B cooTBeTcTBUM G N. 7.2.1.5.2.

Pe3ynbTaTbl NpoBEPKN CYMTaTL NOMOXUTENBbHBIMWA, ECIIN M3MEPEHHOE 3HAYEHUE INEKTPUYECKOro
COMPOTUBIEHUS N30MALMU cocTaBnseT He MeHee 20 MOm.

7.2.1.5.4 Onpo6oeaHue

HonyckaeTcs npoBoaMTb onpoboBaHue cpasy nocne BKYEHUs NnoBepseMoro npubopa.

Mpn onpo6oBaHnM BLINOMHSAIOT Cneayowmne onepaunmn B cootseTcTBum ¢ P3O Ha npubop:

nogknoyalT  npubop K KOMMbIOTEPY, HA  KOTOPOM  YCTaHOBMEHa nporpamma
«KoHdurypatop M110»;

BKJT04AIOT NMPMOOP U BbIAEPXKMBAIOT €ro BO BKIOYEHHOM COCTOSIHAN HE MeHee 5 MUH;
npoBepsAlT paboTy MHAMKATOPHbLIX YCTPOWCTB, HanuyMe CBSi3W npubopa C KOMMbIOTEPOM,
BO3MOXHOCTb W3MEHEHWs1 napameTpoB KoHdurypauum npubopa (Ans MHOrokaHamnbHbIX
npubopoB onepaLmio BbIMOMHAT AN KaXA0ro M3 KaHarnos).

Pe3ynbTaTbl NPOBEPKY CUMTATL MOSIOXKUTENBbHBIMU, ECNK NPUGOP COOTBETCTBYET TpeBGOoBaHMSM,
yKka3aHHbIM B P3.

7.2.1.5.5 OnpedeneHue OCHOEHOU npueedeHHOU Mo2pPewHOCMuU u3MepeHUss 8X00HO020
napamempa

[MpoBepKy NpoBOAUTbL BO BCEX KOHTPOSbHbIX Toukax Ans Bcex MUM n BC, npegycMoTpeHHbIX K
NpyMeHeHWIo ¢ Npubopamm Ans BCEX U3MePUTESbHbIX KaHamNoB.

7.2.1.5.5.1 TpoBepKy Anana3oHa M3MepeHns 1 OCHOBHOW NpVBEAEHHOW NorpeLuHocT npubopos
npu pa6ote c MNAM TC npoBoauTb cneayoLmMm obpasom:

1) ToaroToBuTb NpPMGOP K paboTe ¢ OAHUM M3 COOTBETCTBYIOLLMX €ro ncrnonHexuto TC.

48



2) TMMopkmtounTb K BXoAy npubopa mara3viH conpoTuBneHui, Hanpumep P4831, ¢ nomoupbio
TPEXnpoBOAHON NuHUK. CONpOTUBIEHUS COEAMHUTENbHBLIX MPOBOAOB AOMKHbI UMETb OAMHAKOBbIE
3Ha4eHus u bbITb He Gonee 15 Om.

3) TlMocnepoBaTenbHO yCTAHOBUTL 3HAYEHWSI COMPOTMBMEHUSA COOTBETCTBYIOLLME KOHTPOSIbHLIM
Toukam 0, 25, 50, 75, 100 % pguanasoHa wuamepeHusi ans 3agaHHon HCX no [OCTY 2858 u
chmKcupoBaTh NO YCTAHOBUBLUMMCS MOKa3aHWsSIM M3MepeHHoe NpMbopoM 3HaveHne TemnepaTypbl Ans
KaXKaow U3 3TUX TOYEK.

4) PaccunTaTb [ANA KaxOoOM KOHTPONbHOW TOYKM OCHOBHYIO MPUBEAEHHYI0 MOrpeLHoCTb
npubopa npu namepeHun Temnepartypbl No popmyne:

T, —T
7=M.100%‘ (7.1)

HOPM

rae y— OCHOBHas NpuBeAeHHas NnorpeLuHoCcTb Npubopa npu naMepeHnn Temneparypsl, %;

Tusu — V3MepeHHoe NpUBOpPOM 3HaYeHVe TemnepaTypbl B KOHTPOMNbHOM Touke, °C;

Trcx — 3Ha4eHWe TemnepaTypbl B 3aaHHOM KOHTpornbHomn Touke no HCX, °C;

Tropy — HOPMUPYIOLLIEE 3HAYEHWNE, PABHOE PA3HOCTU MEXAY BEPXHEN U HIDKHEN rpaHuLen
OunanasoHa uamepeHus Temneparypsbl, °C.

PesynbTaTbl NPOBEPKM CUNTaTb NOMOXUTENbHBIMW, ECNM MaKcMarnbHas OCHOBHas NpvBeAeHHas
norpeLwHocTs npubopa npu pabote c¢ MUIM TC He npeBblllaeT 3HAYEHUs MPenerioB OCHOBHOM
nNpvBEeAEeHHON MOrpeLLIHOCTH, yka3aHHoro B P3.

7.2.1.5.5.2 TMpoBepKy Anana3oHa M3MepeHns U1 OCHOBHOW NPMBEAEHHOW NOrpeLLIHOCT Npubopos
npu pa6ote ¢ MMM TN npoBoanTb cnegytowmm obpasom:

1) MopgrotoBuTb npubop k paboTe C OOHMM W3 COOTBETCTBYKOLMX €ro ucnonHeHuto TI1,
oTknmtounTb CK.
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2) TMMopkmounTb K BxoAy npubopa WCTOYHMK HanpsiKeHWs, Hanpumep npubop ANA NOBepKu
BONbTMETPOB, AnddepeHuUmnanbHbli BoNbTMETp B1-12 nnun aHanornyHbIn.

3) lNocnepoBaTenbHO YCTaHOBUTbL 3HAYEHWSI HAMNpPsHKEHWSl, COOTBETCTBYIOLUME KOHTPOIIbHBIM
Toukam 0, 25, 50, 75, 100 % pguanasoHa wuamepeHuss ana 3agaHHon HCX no OCTY 2837 u
cmkcnpoBaTh NO YCTaHOBUBLUMMCS MOKa3aHWAM M3MepeHHoe NpMbopoM 3HaveHne TemnepaTypbl Ans
KaXK[OoW N3 3TUX TOYEK.

4) PaccuutaTte no cdopmyne (7.1) ons KakAon KOHTPOSIbHOW TOYKM OCHOBHYIO MPUBEOEHHYIO
MOrpeLLHOCTb NPy N3MepeHun TemnepaTypsbl.

7.2.1.5.5.3 TpoBepKy OCHOBHOW MpuBEOEHHOW MorpelHocT npubopos npu pabote ¢ MM T
npwu BkmtoyeHHon CK nposoanTb cnepyoLwmm obpasom:

1) Bkmounte CK, nogrotoButb npubop Kk paboTe C OJHMM U3 COOTBETCTBYIOLIMX €ro
ncnonHeHuio TI1. MogknounTb K BXody npubopa TI1, nmetowmn nonpasky B Touke 0°C.

2) Bkmountb npubop 1 nomectutb Tl B cocya [bloapa ¢ ANCTUNIMPOBAHHON BOAON U TalOLLMM
nbaoM He MeHee yeMm 3a 30 MMHYT OO0 Hayama nposepku. TemnepaTypy B cocyde [btoapa
KOHTPONMMPOBAaTb MO NOKa3aHWsIM 3TaNoHHOro PTYTHOrO TEPMOMETPA.

3) 3adwmkcupoBaTb NokasaHusi npubopa.

4) PaccunTtaTb OCHOBHYIO MPUBEAEHHYIO MOrPeLIHOCTb Npubopa Npy U3MepeHun TemnepaTypbl
npw BkntoveHHow CK no cdopmyne:

T -T
_ _ u3m T . 0
Ve = 100% | (7.2)
HOPM
rae Ycx — OCHOBHas NpUBEAEHHAs NOrPELLHOCTb NpUBopa Npu 3MepeHUn TemnepaTypbl Npu
BkrtoveHHon CK, %;

Tr — 3HayeHne TeMnepaTypbl B KOHTPOJSIbHOWM TOYKE MO NOKa3aHWsSM 3TarnoHHOro
TepMomeTpa, °C;
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T usu — VaMepeHHoe NpMbopoM 3Ha4YeHne TemnepaTypbl B KOHTPOMBLHON TOYKE C YYETOM
nonpasku TT1, °C;

Tropy — HOPMUPYIOLLIEE 3HAYEHWNE, PABHOE PA3HOCTU MEXAY BEPXHEN U HIDKHEN rpaHuLen
OunanasoHa uamepeHus Temnepatypsbl, °C.

PesynbTaTbl NPOBEPKM CUMTATbL NOMOXUTENbHBIMW, ECMM MaKCMarnbHas OCHOBHas NpvBeAeHHas
norpeLwHocTs npubopa npu pabote c¢ MUIM Tl He npeBbllaeT 3HA4YeHUsI NPEAEeSioB OCHOBHOW
nNpvBEeAEeHHON MOrpeLLIHOCTH, yKa3aHHoro B P3.

7.2.1.5.5.4 TpoBepKy Anana3oHa M3MEpeHVUs W OCHOBHOW NPUBEAEHHOW MOrpeLiHOCT npu
na3mepeHun BC nocTostHHOro Toka NpoBoAuTL CrieayoLmm obpasom:

1) MogrotoBuTb Npubop Kk pabote ¢ BC nocTosHHOrO ToKa.

2) MMopkmounTe K Bxody npubopa WCTOYHMK TOKa, Hanpumep, npuvbop Ans NOBEpPKU
BONbTMETPOB, AnddepeHumanbHbIi BonbTMeTP B1-12 nnu aHanornyHabIi.

3) [lNocnepoBaTenbHO YCTAaHOBWUTb 3HAYEHMS TOKa, COOTBETCTBYIOLUME KOHTPOMbHbLIM Todkam O,
25, 50, 75, 100 % pguana3oHa wu3MepeHuss U (PUKCMPOBATb MO YCTAHOBMBLUMMCH MOKa3aHUSAM
n3MepeHHoe NpnbopoM 3HaveHne Toka (napameTpa) Ans KaxAaow U3 aTUX ToYeK.

4) PaccunTaTb [ANA KaxOoOM KOHTPONbHOW TOYKM OCHOBHYIO MPUBEAEHHYI0 MOrpeLlHoCTb
npubopa npun namepeHun BC noctosiHHOro Toka no copmyne:

1, —11
y= M T HCX 10004 ‘ (7.3)

HOPM

rae ¥ — OCHOBHas NpvBeAeHHas NnorpeLuHocTb Npubopa npu namMepeHnn napameTpa, %;
1T y3, — n3mepeHHoe Nprbopom 3HaYeHVe NnapamMeTpa B KOHTPONbHOW Touke, %;
ITycx — 3HaYeHVe NnapameTpa B KOHTPONbHOW Touke no HCX, %;
I y0py — HOPMUPYIOLLIEE 3HAYEHUE, PABHOE Pa3HOCTU MEXAY BEPXHEW U HMXKHEN rpaHuLei
AvanasoHa nsmepeHui napametpa, %.
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PesynbTaTbl NPOBEPKM CUNTATbL NOMOXUTENbHBIMW, ECMM MaKcMarnbHas OCHOBHas NpvBeAeHHas
norpeLHocTb npubopa npu namepeHnn BC NOCTOSIHHOTO TOka He MpeBbIlaeT 3Ha4YeHUs Npeaenos
OCHOBHOW NPVBEAEHHON NOrpeLLHOCTH, yka3aHHoro B P3.

7.2.1.5.5.5 lMpoBepKy Anana3oHa M3MepeHns 1 OCHOBHOW NPMBEAEHHOW NOrpeLuHOCT Npubopos
npu nsmeperHun BC HanpspkeHWsi TOCTOSAHHOMO TOKa NPOBOAUTL CreayoLwym obpasom:

1) MopgrotoBuTb Npubop Kk pabote ¢ BC HanpsiKeHnsi NOCTOSIHHOIO TOKa.

2) TMMopkmounTb K BxoAy npubopa WCTOYHMK HanpsKeHws, Hanpumep npubop ANA NOBepKu
BONbTMETPOB, AnddepeHuUmnanbHbli BoNbTMETP B1-12 nnun aHanornyHbIn.

3) [lNocnepoBaTenbHO YCTAaHOBUTL HaNpshKEHWe, COOTBETCTBYIOLLUME KOHTPOSbHBIM Tovkam 0, 25,
50, 75, 100 % gouana3oHa naMepeHusi 1 UKCMPOBATbL MO YCTAHOBMBLLMMCS MOKa3aHUsSIM U3MepeHHoe
npnbopom 3HaYeHVe HanpsHKeHWs (napameTpa) AN KaXgon 13 3TUX TOYeK.

4) PaccuutaTb AN KaXOOW KOHTPOSIbHOW TOYKM OCHOBHYK MPUBEOEHHYI0 MOrpeLlHoCTb
npubopa npun namepeHun BC HanpsxxeHns NOCTOAHHOro Toka no dopmyne (7.3).

PesynbTaThl NPOBEpPKN CYATATb NMOMOXUTENBbHBIMU, €CIM MakCMMarbHasi OCHOBHas npuseaeHHas
norpeLHocTb npubopa npu namepeHun BC HanpsixeHns NOCTOAHHOrO TOKa He MpeBbllLaeT 3HavYeHus
npeaenoB OCHOBHOW NPUBEAEHHON MOrpeLlHOCTH, yKka3daHHoro B P3.

7.2.1.5.5.6 lMpoBepKy AnanasoHa M3MepeHns 1 OCHOBHOW NPMBEAEHHON NOrpeLLIHOCT NpMbopos
npu paboTe ¢ pe3MCTUBHLIMU AATUMKaMVW MOMOXEHNUS 3aABUXEK NPOBOANTL CrieayoLwmm obpa3som:

1) MopgrotoBuTb Npubop K paboTe C Pe3UCTUBHBIM SATYNKOM.

2) [MMopkmounTb K BXoAy Npvbopa ABa MarasvHa ConpoTuBneHui, Hanpumep P4831, y KoTopbix
KOHTaKT 2 nepBOro MarasuHa COeAMHEH C KOHTakToM 1 BTOpPOro M BXOAOM [ABWXKa pesucTopa
nosepsiemoro npubopa. KoHTakT 1 nepBoro marasmHa 1 KOHTaKT 2 BTOPOro Mara3mHa COOTBETCTBEHHO
NOAKMHOYEHbI KO BXOAAM ANSA KpalHUX BbIBOOOB pe3ncTopa noeepsemoro npubopa. CoeanmHuTEnNbHbIE
npoBoAa A0MmKHbI ObITb ANWMHON He Gonee 1 M U UMeTb ceveHne He MeHee 0,75 MM,

3) [llpoBecTn OCTUMPOBKY MO ABYM KpanlHWM Touykam AuanasoHa uamepeHun (0 n 100 %), ons
Yyero cHavana 3agaTb COMpPOTWBIIEHWE MarasvHa 1 paBHbIM HYNO, a MarasvHa 2 paBHbIM
MaKkCUMasnbHOMY 3Ha4YeHUIO COMPOTUBMEHNS AaTYMKa, a 3aTeM, Morb3ysCb yKasaHUSMKU B MporpaMmme
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«KoHdurypatop M110», 3agaTb conpoTVBNEHWE MarasnHa 2 paBHbIM HyMio, a marasmHa 1 paBHbIM
MaKcMMasibHOMY 3Ha4YeHWUI0 COMPOTMBIIEHNS AaTymKa.

4) MocnepoBaTenbHO YCTaHOBUTL 3HAYEHMUsI COMPOTUBMEHUSI COOTBETCTBYIOLLME KOHTPOMbHbLIM
Toukam 0, 25, 50, 75, 100 % grana3oHa namepeHnsi n PUKCMPOBaTb MO YCTaHOBUBLLUMMCS MOKa3aHUsM
n3mepeHHoe Npubopom 3HaYeHVEe MONMOXEHUS 3aABUXKKN ANS KKAOW 13 aTux Toyek. MNpu yctaHoBke
COMPOTUBIIEHUSI, COOTBETCTBYHIOLLEIO KOHTPOJSIbHLIM TOYKaM PYKOBOACTBOBATLCS CrieAyoLmnM:

5) conpoTvBneHve AByX MNOCnefoBaTeNbHO BKMHOYEHHBIX Mara3vHOB Bcerga [OOMMKHO ObiTb
paBHO MaKCHMarnbHOMY 3HaYeHWI0 CONPOTUBMNEHUS JaTvuKa,

6) conpoTuBNeHMsA MarasnHoB 1 1 2 B KOHTPOMbHbIX Toukax 25, 50, 75 % gomxHbl 6biTb: 0,25 1
0,75 Rmax, 0,5 n 0,5 Rmax, 0,75 n 0,25 Rmax.

7) PaccuutaTb [ns KaXKOOW KOHTPOSIbHOM TOYKM OCHOBHYKO MNPUBEAEHHYIO MOrpeLlHoCTb
npubopa npu namepeHun Temnepatypbl no opmyne (7.3).

PesynbTaThl NPOBEPKN CYATATh MOMOXUTENBbHBIMU, ECMM MakCMMarnbHas OCHOBHas npuBedeHHas
norpewHocTb npubopa npu paboTe C pPe3UCTUBHBIMW [aTyMKaMy TONOXEHUS 3aABMXKeK He
npesbILLaeT 3Ha4YeHNs npeaenoB OCHOBHOW NPUBEAEHHON MOrPeLLIHOCTH, YKa3aHHoro B P3.

7.2.1.5.6 lpoeepka 8bix0OOHO20 HaNPsHKeHUs1 UCMOYHUKa NuMaHusi 0am4yukos

MoakniounTb K BEIXOAHBIM KOHTaKTaM BCTPOEHHOIO UCTOYHMKA NUTaHUS BONbTMETp Tuna B7-46/1
UMY aHanornyHbli. amMeputb HanpsikeHne NCTOYHUKA NMTaHus 6e3 Harpysku.

MoaKnioYNTE K BEIXOAHBIM KOHTaKTaM BCTPOEHHOIO UCTOYHMKA MUTaHWUSA Harpy3oYHbI pe3ncTop,
obecneyvBaoLWM MakcUMarnbHbIA TOK Harpy3ku. MIameputb HanpsikeHne UCTOYHMKA NUTaHuS.

Pe3ynbTaTbl NpoBepkn cyuTaTb MOMNOXWUTENbHBIMW, €CMN BbIXOOHOE HaMpsKeHUe WCTOYHMKa
nUTaHWsa aTYMKOB He MpeBblllaeT 3Ha4YeHus, ykasaHHoro B PO.
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7.2.1.5.7 OgbopmneHue pe3ynbmamos rnogepku

PesynbTaThl noBepku odpopmnsioTcsa B cooteTcTBum ¢ CTY 2708:2006.

PesynbTaTbl M3MepeHWid, MOMy4yeHHble BO BpPeMsi MpoBedeHus MNoBepku, odopMIsoTCs
NPOTOKOSIOM, KOTOPbIV MOAMUCHIBAIOT HEMOCPEACTBEHHbIE NCMNOMHNUTENMN.

Mpn nonoxuTensHbIX pesynbTaTax MOBEPKW B IKCMNyaTaLMOHHYIO [OKYMEHTaLuio cTaBuTCS
OTTUCK MNOBEPOYHOrO Krewma wunm odopMnseTcs CBMAETENbCTBO O MOBEpKe, ¢opMa KOTOpPOro
npusegeHa B npunoxeHnn A [ACTY 2708.

Mpn oTpuuaTtenbHbIX pe3ynbTaTax NoBepkM OoOpPMASAT CnpaBKy O HeNpurogHocTu pabouero
cpencTBa n3mMepuTenbHON TEXHUKKM, (hopma KOTopon NpuedeHa B npunoxeHnn b OCTY 2708.
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8 MapkupoBkKa
Ha kopnyc npubopa HaHeceHb!:

TOBapHbI 3HaK NPEANPUATUS-U3rOTOBUTENS;
ycrnoBHoe 0603HaveHne npmubopa;
3HaK yTBepXaeHns Tuna cpeacts namepenun no AICTY 3400;

HauuMoHanbHbIA 3Hak cooTtBeTcTBust no [CTY 2296 (ans npubopos, NpOLIEALIMX OLEHKY

COOTBETCTBUSI TEXHUYECKUM pernaMeHTam);

POA MUTaloLLEro Toka U AnanasoH HanpsKeHUs MUTaHus;
HOMUWHanbHas noTpebnseMas MOLHOCTb;

cTeneHb 3awmnTbl no FOCT 14254;

knacc anektpobesonacHoctn no FOCT 12.2.007.0;
3aBOACKON HOMep nmpubopa Mo cucTeMe Hymepauuu
(wTpuxkoa);

MECSIL} U oA Bbinycka (3anoxeHbl B LLTPUXKOAE);
NOSICHSAIOLLME HaAMNUCH.

Ha notpebuTenbckyto Tapy HaHECEHbI:

TOBapHbI 3HaK U aapec NpeanpuUsSTUS-U3roTOBUTENS;
ycnoBHoe 0603Ha4eHne npubopa;

3aBOACKOM HOMep npubopa Mo cucteme Hymepauuu
(wTpwmxkoA);

rof, Bbinycka (ynakoBKu).
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9 TpaHcnopTUpoOBaHue U XpaHeHue

9.1 MNpwnbopbl TpaHCNOPTMPYIOTCS B 3aKpbiTOM TpaHcnopTe nboro Bupa. Kpennenve tapbl B
TPaHCMOPTHLIX CPeAcTBax [AOMKHO MPOM3BOAUTLCA COMMAcHoO npaswunaM, [AelcTBYOLWMUM  Ha
COOTBETCTBYIOLUMX BUAAX TpaHcnopTa.

9.2 Ycnosus TpaHCMOPTMPOBAaHUA AOMMKHbI cOOTBeTCTBOBaTh ycroBusam 5 no FOCT 15150-69
npu TemnepaType OKpyxatollero Bosgyxa oT muHyc 25 go 55 °C c cobniogeHvem mep 3almTbl OT
yAapoB u Bubpauui.

9.3 lMNepeBo3Ky OCYLLECTBNATL B TPAHCMOPTHOW Tape NOLUTYYHO UMK B KOHTENHepaXx.

9.4 YcnoBnA XpaHeHWs B Tape Ha Cknage M3rotoButens U notpebutens  [OMKHbI
cooTtBeTcTBoBaTh YycrnosusMm 1 (J1) no FOCT 15150-69. B Bo3gyxe He [OMKHbI MPUCYTCTBOBAaTb
arpeccuBHbIe MPUMECH.

Mpunbopbl crieayeT XpaHUTb Ha CTennaxax.

10 KomnnekTHOCTb

Mpubop 1 wr.
MacnopTt 1 93K3.
PykoBoacTBo no akcnnyatauum 1 k3.
[apaHTUiHLIA TanoH 1 9k3.
KomnakT-guck c NO 1 wr.
Pesuctop 50 Om 2 wWr.
MpumeyaHne - WsrotoBuTenb OCTaBnsieT 3a COOOM MNpaBO BHECEHUS [OOMOSNIHEHUA B

KOMMIEKTHOCTb M3aenus. [NonHas KOMMNMeKTHOCTb YKa3blBaeTCd B nacnopTe Ha np|/|6op.
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MpunoxeHue A
FaGapuTHbI

Ha pucyHke A.1 npuBeaeHbl rabaputHele pasmepbl npubopa

n yeptex

PucyHok A.1 — Ma6aputHbin yeptexx OBEH MB110
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MpunoxeHune b
Mopknio4veHne npmbopa

06wt YyepTex npubopa ¢ yka3aHUsIMM HOMEPOB KIEMM W pacnonoxeHue nepekntoyarenen JP
1 CBETOAMOAOB NpeacTaBrieH Ha pucyHke b.1, HasHaveHne knemm npvBegeHo B Tabnuue b.1.
HasHaueHue nepemblyex:
X1 — annapaTtHas 3awwuTa 3HeproHe3aBnCMMON NamsT Nnpubopa oT 3anucy .
3aBofckoe NoMnoXeHne nepeMblvky — CHATa (annapaTHas 3awuTta oTKIoYeHa);
X2 — nepexog Ha paboTy ¢ 3aBOACKMMM CETEBbIMU HACTPOMKaMM.
3aBoackoe MonoXeHne Nepemblvkv — CHATA (3aBOACKME CeTeBble HACTPOMKN OTKITOYEHbI).
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Tabnuua 6.1 — HazHayeHne KOHTaKTOB KIeMMHOW Konoaku npuo6opa OBEH MB110-224.2A

Homep koHTakTa Ha3Ha4eHue
1 Mutanune ~ 90...264 B
unm,
nntoc nutandusa = 20...375 B
2 Mutanune ~ 90...264 B
unu,

MuHyc nuTanusa = 20...375 B

24B (nnoc) BCTPOEHHOIO UCTOYHMKA NUTaHNSA

0B (MWHYC) BCTPOEHHOIO UCTOYHMKA MUTaHWSA

RS-485 nuHns B

Bxop 2-1 (Al2-1)

3
4
5 RS-485 nuHns A
6
7
8

Bxog 1-1 (Al1-1)

9 Bxop 2-2 (Al2-2)
10 Bxog 1-2 (Al1-2)
11 Bxog 2-3 (Al2-3)
12 Bxop 1-3 (Al1-3)

CxeMbl NOAKMIYEHUsT [ATYNKOB pPa3nnYHbIX TUNOB NpuBeAeHbl Ha PUCYHKaX b.2 - B.5.
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TC Bxop x-1

T,°C Bxop x-2

Bxop x-3

PucyHok 5.2 — Cxema nogknioyeHus
TepMonpeo6Gpa3oBaTensi CONPOTUBIEHUSA

Bxop x-1

a
ngli o
— Bxoa x-3

PucyHok 5.4 — Cxema nogknoyeHus
aKTMBHOIO AaTuyMKa ¢ BbIXOAOM B BuAe
HanpsikeHus -50,0...50,0 mB unun 0...1,0 B

Bxopa x-1

™
23 Bxop x-2
C_ Bxop x-3

PucyHok B.3 — Cxema noaknoyeHus
TepMo3neKTpuyeckoro npeo6pasoBarens

HAarumk Bxop x-1

+oEO)= s Bxop x-2
Un Ry

-2 + = Bxopa x-3

PucyHok B.5 — Cxema nopkntoyeHus
aKTUBHOrO AaTyMKa C TOKOBbIM Bbixogom 0...5,0 ,
0...20,0 unn 4...20,0 mA
(Rw=50,000 £ 0,025 Om)

61



MpunoxeHue B
MapameTpbl npubopa

O6wme napameTpbl Npubopa npeacTaBneHsbl B Tabnuue B.1, koHdurypaumoHHble — B Tabnuvue B.2.

B tabnuue B.3 npeactaBneHbl onepatuBHble napameTpbl npoTokona OBEH, B Tabnuue B.4 —
perucTpbl npotokona ModBus.

MonHbIM nepeveHb NapaMeTpoB npubopa ¢ ykasaHvem Tunos, umeH, HASH-cBepTok, cnocoba

vHOeKkcaumm u amanasoHOB 3HaveHun npueeneH B canne «lMapametpsl MB110-2A» Ha kKomMnakT-
OWCKe, BXOAsILLEEM B KOMMNIIEKT NOCTaBku npubopa.

Ta6nuua B.1 — O6wue napameTpbl

Uma HasBaHue OonycTtumbie 3aBoackas
napameTpa napameTtpa 3HavYeHus ycTaHOBKa

dEv HasBaHuve npubopa 0o 8 cumonos MB110-2A

VvEr Bepcus N0 0o 8 cumBonos YCT. M3roToBUTENEM

Tabnuua B.2 — KoHdumrypaunoHHblie napameTpbl

MapameTp Kom- 3aBopckas
Uma | HasBaHue AonycTumie 3navexns MEHT. yCTaHOBKa
Nanka MAPAMETPbI AHAJTIOIOBbIX BXOAOB
Cj-.C Pexum paboTbl 0: BobikstoueH BkntoyeH

aBTOMaTWYECKOWN KOpPeKLm
no TemnepaType cBOGOAHbIX

KoHuoB TT1

1: BknioveH
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MpoaomkeHune Tabnuubl B.2

Kom- 3aBoackas
Uma HassaHue [donycTuMmble 3Ha4YeHuUs
MEHT. yCTaHOBKa
in-t Tun gatymka 41 [aTymk oTKNIYEH
02 50M 1 W100=1,4260
10 50M 1 W100=1,4280
08 500 1 W400=1,3850
09 500 1 W400=1,3910
01 100M 1 W100=1,4260
15 100M 1 W4100=1,4280
03 1000 1 W400=1,3850
04 100 n W100=1,3910
30 100H 1 W40,=1,6170
31 500M un W100=1 ,4260
32 500M n W440=1,4280 LOatuunk
33 50001 1 W100=1,3850 OTKMOYEH

34 5000 1 W10=1,3910

35 500H 1 W100=1,6170

36 1000M n W100=1 ,4260
37 1000M 1 W10=1,4280
38 1000IT 1 W10=1,3850
39 10000M 1 W10=1,3910
40 1000H 1 W10=1,6170
16 Rg =53 u W100=1 ,4260

(rp. 23)
05 [ TXK(L)
21 TXKK (J)
20 [ THH(N)
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MpoponxeHune Tabnuubl B.2

Kom- 3aBoackas
Umsa HasBaHue [OonycTuMmble 3Ha4YeHuUs1
MEHT. yCcTaHOBKa
in-t Tvn patymka 06 | TXA (K)
18 | TAM(S)
19 | TN (R)
17 | TP (B)
22 | TBP (A-1)
23 | TBP (A-2)
24 TBP (A-3) OaTumk
25 | TMK(T) OTKIMOYEH
13 Tok 0...5 MA
12 Tok 0...20 MA
11 Tok 4...20 MA
07 HanpspkeHue
-50...+50 mB
14 Hanpsixenne 0...1 B
26 Conpotuen. 0...5 kOm
in.Fd MocTosiHHas BpemMeHu
LumndpoBsoro dounbTpa ot 0 go 1800 0.0
in.SH COBUr xapaKTepucTukv Jatymka ot -999 o 9999 0.0
in.SL HaKroH xapakTepucTuki Jatdmka o1 0,9 no 1,1 1.0
in.FG Monoca undpoBoro punsTpa o1 0 0o 9999 0.0
Ain.L HwxHs18 rpaHmua avanasoHa oT -999 no 9999 0.0
M3MEPEHWSI aKTUBHOIO AaTymka
Ain.H BepxHas rpaHuua ananasoHa ot -999 no 9999 100,0
M3MEPEHWS aKTUBHOIO AaTymka
dP CmMeLleHne JecaTUYHON TOYKU 0,1,2,3 1
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OKoH4aHue Tabnuubl B.2

Kom- 3aBopckas
Umsa HasBaHue [donycTumble 3Ha4YeHuUs
MEHT. ycTaHOBKa
Nanka CETEBbIE NAPAMETPbI
BPS CKopOCTb 0OBMEHa JaHHbIMM 0:2,4; 1:4,8; 2: 9,6, [x6oa] 9,6
3:14,4; 4:19,2; 5: 28,8;
6:38,4; 7:57,6; 8:115,2
LEn [OnvHa cnoea AaHHbIX 0:7,1:8 8
Prty Twn kKoHTpONS (13: OTCyTCTBy(eg (no)) no
: yeTHocTb (Even
HETHOCTV AanHbiX 2: HeveTHOCTb (Odd)
Sbit Konuuectso cTon-6ut 0: 1 cton-6ut 1 cTon-6uT
1: 2 cTon-6uta
A.LEn [nvHa ceTesoro agpeca 2: 5131 [6uT] 8
Addr Ba3soBbIvi agpec npubopa Mpotokon OBEH: 16
0...254 pna ALEn=38
0...2039 gns A.LEn = 11
MpoTtokon ModBus:
1...255
MpoTtokon DCON:
0...255
Prot MpoTokon obmeHa. 0: OBEH OBEH
1: ModBus -RTU
2: ModBus-ASCII
3: DCON
rS.dL 3apepkka oTBeTa no cetn 0...45 [mc] 2
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BHumaHue! HeBO3MOXHO ucronb3oBaHve B npubope creayloLwmx COYETaHUA CeTeBbIX
napamMeTpoB (13-3a annapaTHbIX OrPaHNYEHUI):

PrtY=0; Sbit=0; Len=0 (KOHTpONb YeTHOCTU OTCYTCTBYeT, 1 cTON-6MT, 7 6GUT);

PrtY=1; Shit=1; Len=1 (npoBepka Ha 4eTHOCTb, 2 cTON-6UTa, 8 61T);

PrtY=2; Sbit=1; Len=1 (npoBepka Ha He4YeTHOCTb, 2 cTON-6M1Ta, 8 OUT).

Ta6nuua B.3 — OnepaTtuBHbIe napameTpbl npoTokona OBEH

O6o3Ha-
yenme HazBaHue ®dopmar gaHHbIX KommeHTapumn
rEAd N3mepeHHas Yucno ¢ nnaeatoLuen Mpwu wraTHOM cutyauum (6 6anT):
BEMMYMHa Touykom Float 32 + n3MepeHHasi Benv4dumHa (4 bavira) + Bpems ee
MoandukaTop BpemeHn | namepenus 0,01 cek (Tonbko YteHue) (2 bavita)
0xFO Mpwu HewTaTHOM cuTyauum (1 6aunT):
BbIYMCMEHHOE 3HaYEHME 3aBEJOMO HEBEPHO
OxF6 [aHHble He roTOBbI, U3MEpPEHUS eLLe He
npovsBeaeHbl
OxF7 [aTymK OTKMIYeH
O0xF8 TemnepaTtypa X0N04HOro Crasi CrMLLKOM BENuka
0xF9 TemMnepaTtypa Xof04HOro crasl CrnWwKom Mana
OxFA BbluncneHHoe 3HavyeHre CIULLKOM BEITUKO
OxFB BblyncneHHoe 3HavYeHne CruLLIKOM Mano
OxFC KopoTkoe 3ambikaHne
0xFD O6pbIB gaT4ymnka
OxFE OtcytcTBue cBsizm ¢ AL
OxFF HekoppeKTHbI KanMbpoBOYHbIN KO3hMLMEHT
dP CwmelleHne 0,1,2,3 3apaeTcs oTAenbHO ANs KaXaoro kaHana
DEeCATUYHOMN
TOYKM
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Ta6nuua B.4 — Peructpbl npotokona ModBus

Appec perucrtpa
MapameTp Tun (hex) (dec)
MonoxeHne AECATUYHON TOYKU B LIENIOM 3HaYEeHUM :
ansa Bxoga 1 (3Hay. DP) int16 0000 0
Llenoe 3HauyeHne namepeHune Bxoaa 1 co cMeLLeHnemM int16 0001 1
TOYKM
CraTyc nsmepeHus Bxoga 1 (Kog UCKMYMTENbHON :
ovTyaLmMmM) int16 0002 2
Linknnyeckoe Bpemsi nuamepexusi Bxoga 1 int16 0003
I/lsmeQeHme BxoAa 1 B NpeAcTaBneHun ¢ nnasatoLlemn Float32 0004.0005 45
TOYKOW ’ ’
[NonoxeHne AecCATUYHOM TOYKU B LIESIOM 3Ha4YEeHUU .
ans Bxoga 2 (3Ha4y. DP) int16 0006 6
Llenoe 3HaueHne namepeHne Bxoaa 2 co CMeLEHNEM :
TOUKM int16 0007 7
Cratyc nsmepeHus Bxoaa 2 (Ko UCKIMHUYUTENBHOM :
ouTyaLmm) int16 0008 8
LInknnyeckoe Bpems MaMepeHust Bxoaa 2 int16 0009 9
M3amepeHune Bxoaa 2 B NpeacTaBneHnm ¢ nnasatoLen
TOUKOI Float32 000A,000B 10,11
MpumeyaHus
1) YteHue peructpoB ocyllecTBnsietca komaHgamu 03 wnu 04 (npubop nopaepxusaet obe

KOMaHzpbl).

2) Tlpn nepepade 4x 6GawTHbix 3Havenun (Tvn Float 32) crapwee cnoeo nepejaetcd B
perucTpe ¢ MeHbLUUM HOMEPOM.
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MpunoxeHue I'
O6wme cBegeHUA No NpoToKonam obmMmeHa RS-485

.1 NapameTpbl npotokona OBEH, nHaekcauusa napameTpoB

MapameTpbl B npubope OBEH MB110 paspgenstotca Ha 2 rpynnbl: KOHOUIypauuoHHbIE ©
onepaTuBHbIe.

KoHdurypaumoHHbie napameTpbl — 3T0 NapameTpbl, onpegensiolime KoHdurypaumio npubopa,
3Ha4yeHWs, KOTOPbIM MOMb30BaTElNb NPMCBANBAET C MOMOLLbIO NPOrpaMMbl-KOHGUrypaTopa.

KoHdurypaumnoHHeiMM  napameTpamMu HacTpavBaloTca CTpykTypa npubopa, onpegenstorcs
ceTeBble HaCTPOWKM U T. A.

3HayeHns KOHMWIrypaLMOHHbIX NapaMeTpoB XPaHATCS B 9HEProHe3aBUCHMOW namaTu npubopa u
COXPaHAKTCH NPU BbIKMIOYEHUN NUTaHNS.

OnepaTvBHble NapameTpbl — 3TO AaHHbIe, KOTOpble NPUBOopP nonyyaeT unu nepegaeT no ceTn
RS-485. B ceTb OHM nepedarTcsi KOMMbIOTEPOM, KOHTPOMNEPOM MU MPUGOPOM-PEryrnsaTOpPOM.
OnepaTnBHbIE MapamMeTpbl OTpaXaloT TeKyLliee COCTOSHUE peryrnmpyemMoi CUCTEMbI.

Kaxxabl napameTp nmeeT MMs, cocTosiliee M3 naTUHCKUX 6yks (Ao 4-X), koTopble MOryT ObiTb
pasgeneHbl Todkamu, U HasBaHwe. Hanpumep, «Tun gatuvka» In-t, rae «Tun gatunka» — HasBaHue,
In-t — nms.

KoHdurypaumoHHble napameTpbl MMEIOT Takke WHOEKC — uudpy, OTNMYaloLlwylo napameTpbl
OOHOTUMHbLIX 3MeMeHTOB. MHOeKc nepepaeTcsi BMeCTe CO 3HayeHveM napameTpa. lNpu pabote c
«KoHgurypatopom M110» nonb3oBaTenb caMm He paboTaeT ¢ uHaekcamu, 3To AenaeT nporpaMmma.

OnepaTtuBHble napameTpbl He uMeloT uHaekca. OHM MHAOEKCUpYIOTCA Yepes ceTeBOW afpec.
MoppobHee o uHAEKcaUMm onepaTMBHbLIX MapamMeTpoB cM. n. 4.2.1.
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.2 Ba3oBbIN agpec npubopa B cetn RS-485
Kaxpgpin npubop B ceTn RS-485 nomkeH nMeTb CBON yHUKanbHbIN 6a30BbIv agpec.

Aapecauus B npotokone OBEH

[nunHa 6a3oBoro agpeca onpegensierca napametpom A.Len npu 3agaHuy ceTeBbIX HAcTpoek. B
appece MoxeT bbiTb 8 Nnbo 11 6ut. CooTBETCTBEHHO, AManasoH 3HaveHu 6a3oBoro agpeca npu 8-
6utHom apgpecaumn — 0...254, a npn 11-6utHon agpecauun — 0...2024.

B npotokone OBEH npeagycmoTpeHb! LWUMPOKOBeLLaTeNnbHble agpeca, npu 8-6utHon agpecaummn —
255, a npu 11-6utHon agpecaunm — 2040...2047.

BasoBbii agpec npubopa OBEH MB110 3apaetca B nporpamme «KoHdurypatop M110»
(napameTp Addr).

Mo ymonuaHuto npubop nmeet basosbin agpec =16.

BbasoBbIi agpec kaxgoro cnegywouwero npubopa OBEH MB110-2A B cetu 3agaetcs no
dopmyne: [6a3oBbI agpec npegbigywero npubopa +2]. Takum obpa3om, Noa Kaxabii Npubop
OBEH MB110 pesepBupyeTcs 2 ceTeBbIx agpeca. OgHako Ansi COBMECTUMOCTU MpUHLMNA agpecaunm
¢ Apyrumun moaynsimu cemerictea Mx110 pekoMeHayeTcs 3afaBaTb CETEBOW aapec KpaTHbIM 8.

Appecauus B npotokone ModBus
InanasoH 3Ha4YeHU 6a3oBoro agpeca B npotokonie ModBus — 1...247.
LLinpokoBeLLaTenbHbI agpec B npoTtokone ModBus — 0.

Aapecauus B npotokonie DCON
[nanasoH 3HaveHui 6asosoro agpeca B npotokonie DCON — 0...255.
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.3 MacTtep cetn

[nsa opraHusauum obmeHa faHHbIMK B ceTu Mo UHTepdency RS-485 Heobxoaum MacTep ceTw.
OcHoBHas dyHKkuma Mactepa ceTu - uHUUMMpoBaTb OBMeH AaHHbIMM Mmexay OTnpasuTenem u
Monyyatenem AaHHbix. OBEH MB110 He moxeT ObiTb Mactepom ceTu, OH BbICTynaeT B ponuv
oTnpaBuTeEnNs AaHHbIX.

B kauectBe MacTepa ceT MOXHO MCMOMNb30BaTh:!

—  nporpammupyemble koHTponnepsl OBEH TJIK;
MK ¢ nogknoyeHHbIM npeobpasoatenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) v

USB/RS-485 (Hanpumep, OBEH AC4).
B npotokonax OBEH, ModBus 1 DCON npegycmoTpeH Tonbko ognH Mactep ceTu.
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MpunoxeHune O
OTpeneHne Knemm oT npubopa

Ha pucyHke .1 npeactaBneH npouecc OTAeNEHUs! CbeMHbIX YacTel knemm, obwmin ans Bcex
npnubopoB., peann3oBaHHbIX Ha 6ase mogynsa Mx110. KoHcTpykumsi npubopa OBEH MB110-224.2A He
npegycmaTpuBaeT OTAENEHNE HMKHUX PSA0B KNemMM.

PucyHok [1.1 — OTaeneHue cbeMHbIX YacTen knemm OBEH MB110
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