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Yka3aHusa no 6e3onacHOMy NpMMeEHEHUI0

B naHHoM PYyKOBOACTBE NPUMEHAKTCA crnefywne npegynpexXoeHuna:

T OMACHOCTb
T BHMMAHUE

@ NPEAYNPEXOEHNE

Iil NPUMEYAHUE

KnioueBoe crnoso ONACHOCTb ucnonb3yeTca Ans npeaynpexaeHns
0 MOTEeHLManbHOW/HenocpeaCTBEHHOW Yrpo3e 340pOBbI0.

BoamoxHble nocrneacTsuna MoryT BknoYaTb B ce6 cMepTb, NOCTOSAH-
HYIO UNW ANUTENbHYI0 HETPYAOCNOCOBHOCTD.

Kniouesoe cnoso BHUMAHWE ncnonbayeTcs, 4Tobbl NnpeaynpeanTs O
NOTEHLMANBHO ONacHOW CUTyaLuu.

Bo3MoHble nocneacTBus MOryT BKMtoYaTb B cebs He3HauuTenbHble
TpaBMbl.

Kntouesoe cnoso NMPEOYIMPEXOEHWE ncnonb3yetcsi, 4Tobbl Npeay-
NpeauTb O NOBPEXAEHNN UMYLLIECTBA U YCTPOWCTB.

Bo3amoxHble nocneacTBus MoryT BknouaTb B cebsi moBpexaeHust
uMyllecTBa, Hanpumep, npubopa WM NOAKMIOYEHHBIX K Hemy
YCTPONCTB.

KnioueBoe cnoso MNMPUMEYAHME wucnonb3yetca Ans AOMNOMHeHus,
YTOYHEHMWS, TOMKOBaHWA OCHOBHOTO TeKcTa pasfena/noppasgena

WK NosICHEHUS cneundUYeckrx acnekToB paboTbl ¢ NPMBOpOM.



BBepeHune

HacToslee pykoBOACTBO MO 3KCMNyaTauMmn NpeaHasHayeHo Ans O3HaKomIeHus obcryxusato-
Lero nepcoHana C YCTPOMCTBOM, MPUHLMMOM AEWCTBUSA, KOHCTPYKLUMEN, paboTon U TeXHUYECKUM
obcnyxuBaHveM mMoaynsi aHanorosoro Beoga MB110-8A (B AanbHeNLEM MO TEKCTY UMEHYeMbIX npu-
6op).

MpuGop BbInyckaeTtcs cornacHo TY 4217-018-46526536-2009 1 uMeeT aeknapauuto cootBeTcTust TP
TC. Mpubop 3aperucTprpoBaH B ocy1apCTBEHHOM PEECTPE CPEACTB U3MEPEHUIA.



TepMuUHbI N ab6peBUaTypbI

Mma napameTpa — Habop CMMBOIIOB, OQHO3HAYHO ONpeaensaLmMiA 4OCTYN K napameTpy B npw-
6ope.

MHpekc napameTpa — YMCNoBOE 3HaYeHue, oTnnyatoLLee napaMmeTpbl OA4HOTUMHBLIX 3NIEMEHTOB C
OVHaKOBbIMW UMEHAMMW.

KoHdpurypaunoHHsle napameTpbl — napameTpbl, onpefensioume KoHdpurypaumo npubopa.
3apatoTcs B nporpamme-koHduryparope.

KoHdurypaums — coBokynHOCTb 3Ha4YeHWIN MapameTpoB, onpeensowmx paboty npubopa.

MacTtep cetu — npubop (nnu IMK), nHMuymMmpytowmii obmeH aaHHbIMK B ceTu RS-485 mexay oT-
rpaBuTeniem 1 nonyyatenemM AaHHbIX.

HazBaHue napameTpa — CrioBecHoe onvcaHve napameTpa.

HCX — HopmanbHasa ctatudeckas xapakTepucTuka. XapaktepucTuka (rpaduk), nokasbiBatoLas
COOTHOLLEHMWE BbIXOAHOMO CUrHana AaTyvka K 3Ha4eHuo 3mepsieMoin (hM3NYECKON BENMYUHBI.

OnepaTvBHble NapaMeTpbl — JaHHbIE, KOTOpble Npubop nepegaet no cetn RS-485.

MK — nepcoHanbHbIN KOMMbIOTEP.

CeTeBble NapamMeTpbl — CryebHble NapameTpsbl, onpeaensioLime paboTy npubopa B ceTn RS-485.

®dopmart AaHHbIX — TUN 3HAYeHWN MapamMeTpoB (Lenoe YWUCMOo, YACNO C MNnaBaloLlen TOYKOW
n ap.).

®opmart 3anmcu yncna «0x00» o3HavaeT, YTO YNCMO ykasaHo B LuecTHaauaTepuyHoM copmaTte
cuucnenust. Hanpumep, 3anmcb «0x1F» 03HayaeT, 4YTo HanucaHo LecTHaauaTepuyHoe uucno 1F,
3KBMBANEHTHOE AeCATUYHOMY vmcny 31.



1 HasHaueHue npnbopa

Mpubop npepHasHayeH ANS M3MEPEHWUs aHanoroBbiX CUrHanoB, NpeobpasoBaHUs M3MEPEHHbIX
napameTpoB B 3HaYeHVe hU3NYECKON BENUYMHBI U NOCNeaytoLen nepefaymn 3Toro 3Ha4eHust o cetu
RS-485.

Mpu6opbl MoryT GbITb MCMOML30BaHbI AN NOCTPOEHUS aBTOMaTU3VMPOBaHHbLIX CUCTEM B pasfny-
HbIX 06NACcTAX NPOMBILLIEHHOCTH, CENbCKOTO M KOMMYHaNbHOTO X03SMCTBA, Ha TpaHcnopTe.

Mo akcnyaTauMoHHOWM 3aKOHYEHHOCTM NPUGOP OTHOCUTCS K U3AENUSIM BTOPOro Nopsiaka.



2 TexHn4Yeckune XapaKTepuCcTukm n ycnoBusa aKkcnnyatauumm

2.1 TexHU4YeckKme xapakTepmcTukmn npmdéopa

Mpubop paboTaeT B ceTn RS-485 no npotokonam OBEH, ModBus-RTU, ModBus-ASCIl, DCON.
Tvn npoTokona onpeaensieTcs Npuéopom aBTOMaTUYECKN.

Mpnbop nmeeT crieaytoLme rpynnbl ranbBaHNYECKN N30MMPOBaHHbIX Lienei:
—  uenu nuTaHus Nnpudopa;

—  uenu nuTepderica RS-485;

—  uenu n3MepuTenbHbIX BXOAOB.

SnekTpuyeckasi NpoYHOCTb nsonsumn uenen 1500 B.

Mpnbop He saBnsetca Mactepom ceTu, noatomy ceTb RS-485 pgomkHa mmeTb Mactep ceTw,
Hanpumep, MK ¢ 3anyweHHon Ha Hem SCADA-cuctemoin, KoHTponnep unu perynstop. B kavectse
MacTtepa cetn moryT ucnonb3oBaTbcs npubopbl koHTponnepsl OBEH MJIK, MK ¢ nogknioyeHHbIM
npeobpasoBaTtenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) nnn USB/RS-485 (Hanpumep, OBEH
AC4).

K npunbopy npepoctaensietca 6ecnnaTtHbii OPC-gpaneep n 6ubnuoteka crtaHgapta WIN DLL,
KOTOpblE PEKOMEHAYETCHA UCMONb30BaTh NpW NogkmntoyeHun npubopa k SCADA-cMcTemMam 1 KOHTpOI-
nepam gpyrux npoussoguTenei.

KoHdpurypuposanue npubopa ocywiectensetca Ha 1K yepes agantep nHtepdenca RS-485/RS-
232 vnn RS-485/USB (Hanpumep, OBEH AC3-M nnu AC4, cCOOTBETCTBEHHO) C NOMOLLbIO MPOrpamMmbl
«KondurypaTop M110», BXOASALLEN B KOMMNEKT NOCTaBKU.

OCHOBHbIe TEXHUYECKNE XapakTepucTuku npubopa npuseaeHsl B Tabnuue 2.1.
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Ta6bnuua 2.1 — XapakTepucTuku npubopa

HaumeHoBaHue 3HayeHue
HanpsikeHne nutaHus: ot 90 fo 264 B nepemeHHOro
TOKa (HOMUHarbHOE Hanpsixe-
Hue 220 B) yactoton ot 47 oo
63y unn
o1 20 po 375 B nocTosiHHOro
TOKa (HOMUHarbHOE Hanpsixe-
Hue 24 B)
MoTpebnsiemas mMolHocTb, BA, He Gonee 6
Konn4yecTtBo aHanoroBbix BXO40B 8
PaspsgHocTb AL, 6uT 16
Bpewmsi onpoca ogHoro Bxoga*:
TEpPMOMETPbI CONPOTUBIEHUS, CeK, He Bonee 0,9
TepMoaneKkTpuyecke npeobpasoBareny n yHUULMpoBaHHbIE
curHasnbl NOCTOSIHHOIO HaMpshKeHUst U TOKa, Cek, He Boree 0,6
lMpenen oCHOBHOM NPUBEAEHHOW NOrPELLHOCTU NPU U3MEPEHUM:
TEepMOaneKTpuyeckumm npeobpasosatensmu, % +0,5
TepMoMeTpamu COMPOTUBIIEHNS U YHUDULIMPOBaHHBIMU CUTHa-
NlaMu NOCTOSIHHOTO HanpsbKeHust n Toka, % 40,25
AnekTpnyeckas NPOYHOCTb U3onsaumn Lenen, B 1500
NMPUMEYAHUE * Onpoc BXOA4OB NPOUCXOAUT MOCMefoBaTesnbHO, T.e. ONpOoC BOCbMU
II' BXOAOB 3aiMeT BpeMsi, paBHOEe CyMMe OnpocoB BxoAoB ¢ 1 no 8.




OKoH4YaHue Tabnuubl 2.1

HanmeHoBaHue 3HavyeHue
MHTepdenc CBsI3N C KOMMbIOTEPOM RS-485
MakcmmanbHasi ckopocTb 06meHa no nHtepdericy RS-485, but/cek 115200

lMpoTokon cBs3u, cnonb3yemblin ANs nepeaady uHdopmauum

OBEH; ModBus-RTU;
ModBus-ASCIl; DCON

IP20 co cTopoHbl nepeaHen

CreneHb 3almThbl KOpnyca naHenu, -
IPOO co CTOpOHbI KNeMMHON
KOnoaku
abapuTHble pa3mepbl npubopa, MM, He 6onee (63x110x75) +1
Macca npubopa, kr, He bonee 0,5
CpefHuii cpok cnyx6bl, net 10
CpefHsia HapaboTka Ha 0Tkas, 4, He MeHee 50 000




Ta6bnuua 2.2 — Ucnonb3yemMble Ha BXOAE CUrHarbl MOCTOAHHOrO TOKa, HAaNPAXEeHUsA U co-

npotuBneHus

HanmeHoBaHue

OwnanasoH
U3MepeHun,
%

3HaueHue eauHULbI
MnagLuero
paspsiga, eq. u3m.

Mpenen ocHoBHOM
npuBeAeHHOM No-
rpewHocTH, %

ﬂMCerTHbIe AaTYUKU C BbIXO4O0M TUNA «chOVI KOHTaKT»

[Natumkm KoHTakTHble («cyxve») | 0m 100 | He yctaHaenueaetcs | +0,25
CurHan nocTosiHHOro HanpsiXXeHus
oT MuHyc 50 go 50 mB | 0...100 | 0,1 +0,25
YHudmumpoBaHHble curHansi no FOCT 26.011-80
otr0po01B 0...100 0,1 10,25
ot 0 go 5 MA 0...100 0,1
ot 0 o 20 MA 0...100 0,1 +,25
oT 4 fo 20 MA 0...100 0,1
OaTunkn NonoxeHnA 3agBUXeK
PesaunctueHbin (o1 25 go 900 o 2,8* 10 100 1
Om) +0,25
Pe3unctusHbin (o1 25 o ot 1,26* oo 1 -
2000 Om) 100
TokoBbivi oT 0 (4) o 20 A ot 0 go 100 1 +025
TokoBbIh 0T 0 0o 5 MA ot 0 oo 100 1 -

II' NPUMEYAHUE

* Ouana3soH conpoTueneHus ot 0 go 25 Om BocnpuHUMaeTcs npubopom
KaK KOpOTKOe 3aMblKaHue AaTyumka.
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Ta6bnuua 2.3 — Ucnonb3yemMble Ha BxoAe NepBUYHbIe NpeoGpa3oBaTeny (AaT4ynKkm)

HanmeHoBaHue

Ona

n3mepeHun, C

na3oH

3Ha4yeHue egUHULbI
MnagLero

pa3psiga, C

Mpenen ocHoBHOWM
npuBeaeHHON no-
rpewHocTH, %

TepmomeTpbl conpoTtusnenus no NOCT P 8.625-2006
Tepmonpeo6pa3oBaTtenu conpotuBneHusi no FOCT 6651-94*

Cu 50 (¢=0,00426 C™) —-50...+200 0,1
50M (0=0,00428 C™") -200...+200 0,1
Pt 50 (0=0,00385 C™) -200...+850 0,1
500 (0:=0,00391 C™) —240...+1100 0,1
Cu 100 (0:=0,00426 C™) —50...+200 0,1
100M (0:=0,00428 C™) —200...+200 0,1
Pt 100 (0:=0,00385 C™) —200...+850 0,1
100M (0=0,00391 C™) -240...+1100 0,1
Ni 100 (0:=0,00617 C™) —60...+180 0,1
Pt 500 (0:=0,00385 C™) —200...+850 0,1
5000 (=0,00391 C™) -250...+1100 0,1
Cu 500 (0:=0,00426 C™) -50...+200 0,1
500M (0:=0,00428 C™) —-200...+200 0,1
Ni500 (¢=0,00617 C™) —60...+180 0,1
Cu 1000 (0=0,00426 C™) -50...+200 0,1
1000M (0=0,00428 C™) -200...+200 0,1

+0,25

1"




OKoOH4YaHue Tabnuubi 2.3

3HavyeHue eanHu-

Mpenen ocHoB-

HOuana3soH HoOW NpuBeaeH-
HaumetoBakve n3mepeHui, C Ul Mnaawsro HOW NOrpeLuHo-
paspsga, C ct, %
Pt 1000 (0:=0,00385 C™) -200...+850 0,1
100001 (0=0,00391 UC'1) —250...+1100 0,1 1025
Ni 1000 (0=0,00617 C™) —60...+180 0,1 ’
TCMrp. 23 —50...+200 0,1
TepmoanekTpuyeckue npeodpaszosartenu no NOCT P 8.585-2001
TXK (L) —200...+800 0,1
TXKK (J) —200...+1200 0,1
THH (N) —200...+1300 0,1
TXA (K) —200...+1360 0,1
TAM(S) —50...+1750 0,1
T (R) —50...+1750 0,1 10,5
TMP (B) +200...+1800 0,1
TBP (A-1) 0...+2500 0,1
TBP (A-2) 0...+1800 0,1
TBP (A-3) 0...+1800 0,1
TMK (T) —250...+400 0,1

m NMPUMEYAHUE

1 *Mpubopsl, paboTaouime ¢ TepmonpeobpasoBaTensiMu CONpoTUB-
nexus ¢ HCX no FOCT 6651, npegHasHaveHbl Anst UCMONb30BaHUS B

cTtpaHax CHI.

2 [Ins paboTbl ¢ NpMBopoM MOryT GbITb UCMONb30BaHbI TONBKO N30MK-
poBaHHble TepMonapbl C He3aseMsIeHHbIMM paGoyrmy cnasmu.
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2.2 YcnoBusA aKkcnnyaTtauum npubopa

Mpunbop akcnnyaTnpyeTca Npu CrneayoLwmx YCrnoBusX:
— 3aKpbITble B3pbiBOGe30onacHble nomeLleHns 6e3 arpeccuBHbIX MapoB U ra3os;
— TemnepaTypa okpyxatoLlero Bosgyxa ot muHyc 10 go +55 °C;
— BEpXHUI Npefen oTHocUTenbHOW BnaxHocTn Bo3gyxa 80 % npu +25 °C n 6onee HU3KUX
TemnepaTtypax 6e3 koHAeHcauuy Bnarv;
— atMmocdepHoe aasrneHve ot 86 go 106,7 kla.

Mo ycTOMYMBOCTM K KNMMMAaTUHECKUM BO3AEVCTBMAM NP SKcnnyarauun npnbop cooTBeTCcTBYET
rpynne vcnonHenusi B4 no FOCT P 52931-2008.

Mo ycToiymMBOCTM K BO3AENCTBUIO aTMOCepHOro AaBneHuns npubop oTHocutcs k rpynne P1 no
FOCT P 52931-2008.

Mo yCTOMYMBOCTU K MEeXaHUYeCckuM BO3AEWCTBUAM Mpu 3Kkcnnyatauum npubop cooTBeTCTBYET
rpynne mucnonHerust N1 no FOCT P 52931-2008.

[Mo aneKkTpomMarHWTHOW COBMECTMMOCTW MOAYNN OTHOCATCA K obopypoBaHuio knacca A mo
FOCT P 51522-99. JonyckaeTcs npu nogade MMMYNbCHbIX MOMEX KPaTKOBPEMEHHOE NpeKpalleHue
obmeHa no cetn RS-485. ObmMeH foMmKeH BOCCTaHABNMBATLCS CPa3y MO OKOHYaHUW OeWCTBUSA nome-
XW.
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3 YcTpowncTBo npubopa

Mpnbop BbINyckaeTca B NMNacTMaccoBOM Koprnyce, NMpefAHa3HavyeHHoM Ans kpenneHus Ha DIN-
penKy LWupuHon 35 MM 1nu Ha cTeHy. MabapuTHbIN YepTex npubopa npuseaeH B MNpunoxexHun A.

Mo BepxXHEl 1 HKHEN cTOpoHaM nprbopa pacrnonoXeHbl psfbl KNEMM «NOA BUHT», NpeaHasHa-
YeHHbIX NS NoABeAeHUss NPoOBOAOB NuUTaHus, uHTepderica RS-485, nogkntoyeHns gatynkoB. Cxema
NOAKIMIOYEHUS K Knemmam npubopa npueegeHa B [Mpunoxenunm b.

PasbeMHasi KOHCTPYKLMSI KNeMM Npubopa NO3BONSET OCYLLECTBMSATL ONEPATUBHYIO 3aMeHy Nnpu-
bopa 6e3 AemMOHTaxa MOAKIMOYEHHbIX K HEMY BHELLHWX JNIMHWIA CBA3W (NOApOGHOE onmcaHne 3ameHbl
npubopa npusefeHo B n. 6.3 u B MNMpunoxeHun E).

Ha nuueBoi naHenu npubopa pacnonoXxeHbl CBETOAUOAbI:

—  «RS-485», curHanusmpyoLmii MUraHmeM o nepefave AaHHbIX NpruGopomMm;
—  «MNuTaHuer, cBETAWMIACS NPU BKIIOYEHUN NMUTAHUSI.

3.1 MNepBuYHbIE NpeobpasoBaTenu (AaTYnKK)

MepBuyHbIE Npeobpa3oBaTenu (AaT4nkn) NpeaHasHayYeHbl A KOHTPONs PU3NYECKUX NapameT-
poB obbekTa (TeMnepaTypbl, AaBMEHUs], pacxoda U T.N.) 1 Nnpeobpa3oBaHns NX B SNEKTPUYECKUE CUT-
Harsbl, ONTUMarbHbIe C TOUYKM 3peHMs AanbHenwwen nx obpaboTku.

B kauyecTBe BXOAHbIX AaTYMKOB NpMBopa MoryT BbITb MCMONb30BaHbI:

—  TepMOMeETpbl CONPOTUBIEHWS;

—  Tepmonapbl (TepMOaneKkTpuyeckme npeobpasosartenm);

—  aKTuBHble Npeobpa3oBaTen ¢ BbIXOAHbIM aHaroroBbIM CUrHanoM B BUAE NOCTOSIHHOIO
HanpskeHWsl, CONPOTUBIIEHNS UMW TOKa;

—  [aTYYKM NOJSIOXKEHUSI UCMONHUTENbBHBIX MEXaHU3MOB;

—  CYXMe KOHTaKTbl perie unv BbiknoyaTens.
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3.1.1 TepmomeTpbl CONPOTUBNEHUA

TepMoMeTpbl CONPOTUBREHNSA NPUMEHSIOTCA AN U3MEPEeHUs TemnepaTypbl OKpyXatoLen cpebl
B MecTe YCTaHOBKM Aatyuka. MpuHUMN AenCcTBUS TakMx 4aTYMKOB OCHOBaH Ha CyLLeCTBOBaHUM y psiaa
MeTannos BOCNPOM3BOAVMON U CTabUNbHON 3aBUCUMOCTW aKTVBHOTO COMPOTMBIEHWS OT TemnepaTy-
pbl. B kauectBe maTepuana ana narotosneHnss TC B MNPOMBILUMEHHOCTU Yalle BCEro MCnonb3yeTcs
crneumansHo obpaboTaHHas MegHasi (ans gatydvkoB TCM), nnatuHoBas (ans gatyuko TCI) wvnm
HukeneBas (ans gatymkos TCH) npoBonoka.

BbixogHble napameTpbl TC onpeAensioTcs X HOMUHAMNbHLIMU CTAaTUYECKUMMU XapaKTepucTuka-
MU, ctaHaapTuaoBaHHbiMu FOCT P 8.625-2006. OCHOBHbIMU napameTpamu HCX saBnsatotcs: Havanb-
HOe comnpoTuBneHne aatyuka Ro, namepeHHoe npu temnepatype 0 C, 1 TemnepaTtypHbIn Koadpdrum-
€HT COMPOTUBIIEHNS 0L — OTHOLLEHWE Pa3HULIbI CONPOTUBIEHUA AaTuMka, N3MEPEHHbIX NpK Temnepa-
Type 100 ‘cuno C, K ero conpoTuBneHunto, namepeHHomy npm 0 ‘c (Ro), aeneHHoe Ha 100 C u okpyrneH-
HOe [0 NATOro 3Haka nocre 3ansTon. B cBs3n ¢ Tem, yto HCX TepMoMeTpoB CONPOTUBNEHMS — PYHKLNUM
HenuHewHble (ana TCM B obnactu oTpuuaTtenbHbIx TemnepaTyp, a Ana TCI Bo BceM avanasoHe), B
npubope nNpeaycMOTPeHbl CpeAcTBa ANS NMHeapu3aumny NokasaHuin.

Bo n3bexaHue BNusHUA CONPOTUBMNEHUIA COEAMHUTENBHBIX NPOBOAOB Ha pe3ynbTaTbl NU3MepeHus
TemnepaTypbl, NOAKNOYEHNe AaTtymka K npubopy crnegyeT nNpousBOAWTb MO TPEXMPOBOAHON CXeme.
Mpu Takoi cxeme k ogHOMY M3 BbIBOAOB TC noAdknoyvaloTca 0AHOBPEMEHHO ABa NPOBOAA, COeANHS-
IOWUX ero ¢ npubopom, a K Apyromy BbiBOAY — TPETUIN COEAMHUTENbHBIN NpoBoA. [ns NonHon kom-
neHcaunn BAUSHUA COeANHUTENbHBLIX MPOBOAOB Ha pesynbTaThbl N3MepeHuii Heobxoanmo, HTobbl nx
ConpoTMBIEHUA 6bINKU paBHbI APYr APYry (4OCTATOYHO WUCMOMb30BaTh OAMHAKOBLIE NPOBOAA paB-
HoW AnuHbl). MNpumep cxembl nogknodeHns TC k Bxogy npubopa npeacTaBneH Ha pucyHke 3.1.
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MEBE110-224.84
Al-R

R K‘"““m AlX-2

AlX-1

PucyHok 3.1
3.1.2 TepmoaneKkTpu4yeckue npeobpasoBarenu (Tepmonaphbl)

TepmoanekTpuyeckne npeobpasosatenu (Tepmonapbl) Takke Kak v TepMOMETPbl COnpoTuBIe-
HUSI NPUMEHSIOTCA NS M3MepeHus TemnepaTypbl. [TpuHUMN AecTBMSA TepmMonap OCHOBaH Ha addek-
Te 3eebeka, B COOTBETCTBUM C KOTOPbIM HarpeBaHne TOYKM COeMHEHUs ABYX pa3HOPOAHbIX NPOBOA-
HVKOB, BbI3blBAET Ha MPOTMBOMOMNOXHLIX KOHLAX 3TOM Lieny BO3HUKHOBEHWE 3MEKTPOABMXKYLLEN CUnbl
— Tepmo3[C. BennunHa Tepmo3[4C nsHavanbHoO onpeaenseTcs XMMUYEeCKnM COCTaBOM NPOBOAHNKOB
1, KpOMe 3TOro, 3aBUCUT OT TemnepaTypbl HarpeBsa.

HCX Tepmonap pasnuuyHbix TMNoB ctaHgaptusoBaHbl FTOCT P 8.585-2001. Tak kak xapakTepu-
CTUKN BCEX TepMonap B TOW UMW WHOW CTEMNEHU SIBMSIOTCS HENMUHEWHbIMWU PyHKUMsaMK, B npubope
npeaycMoTpeHbl CPeACcTBa ANs NMHeapy3aLmm nokasaHum.

Touka coeMHeHUs1 pPa3HOPOAHbIX NMPOBOAHUKOB Ha3biBaeTCs paboynmm cnaem TepMonapsbl, a Ux
KOHLIbl - CBOOOAHBIMM KOHLLAMU UNW, UHOTAA, XONoAHbIM cnaem. Paboyunin cnain Tepmonapbl pac-
nonaraeTcsi B MecTe, BblbpaHHOM Ans KOHTPONS TeMnepaTypbl, @ CBOOOAHbIE KOHLIbI MOAKMOYaTCs K
n3mepuTensHoMy npubopy. Ecnv noaknioyeHne cBoOOAHBIX KOHLIOB HEMOCPEACTBEHHO K KOHTaKTam
npubopa He NpeacTaBnsAeTCs BO3MOXHbBIM (Hanpumep, n3-3a Ux yaaneHHoCTU Apyr oT Apyra), To Co-
eVHeHne Tepmonapbl C NPUGOPOM HEOOXOANUMO BbLIMOSHATE NPV MOMOLLM KOMMNEHCALMOHHBIX TEPMO-
3MeKTPOAHbIX NPOBOAOB Unn kabenen, ¢ obsasaTenbHbIM COGNIOAEHNEM MOMAPHOCTU UX BKIHOYEHUS.
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HeobxoamMmocTb NpUMeHeHUs1 Takux NpoBooB obycnosneHa Tem, Yyto SOC Tepmonapbl 3aBUCUT He
TONbKO OT TeMnepaTypbl paboyero cnas, HO Takke U OT TeMnepaTypbl ee CBOOOAHbIX KOHLOB, BEMW-
YMHY KOTOPOW KOHTPONUPYEeT cneumanbHbll AaTyvK, pacronoXeHHbln B npubope. MNpy aToM ncnonb-
30BaHWe TEPMOINEKTPOAHLIX kKabenel No3BoNsieT yBENUUUTL ANUHY NPOBOAHMKOB TEpMonapbl U «ne-
peHecTu» ee cBOBOAHbIE KOHLIbI K KTeMMHUKY npubopa.

Mpumep cxembl noakntovenHns Tl k Bxogy npnbopa npeacTaBneH Ha pucyHke 3.2.

MB110-224.8A
palioiui Al-R
ohan i
b < AlX-2
= AlX-1
AT [ m—
TEMNEpA Ty R = )l
EOOIHONO CNaR
PucyHok 3.2

NPEAYNPEXAEHME |Ons paboTbl ¢ npubopoM MoryT GblTb MCMOMb30BaHbl TOMbKO TEPMO-
napbl C U30NTMPOBaHHLIMK U HE3a3eMIIeHHbIMM paboynmm crnasimu, Tak
Kak oTpuuaTenbHble BbIBOAbI MX CBOBOAHLIX KOHLOB 0O6beauHeHb!
mMexay cobon Ha Bxofe npubopa.
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3.1.3 AKTUBHbIe nNpeobpasoBaTenu

AKTVBHblE NpeobpasoBaTeny C BbIXOAHBLIM aHaNoroBbIM CUTHANOM MPUMEHSIIOTCA B COOTBET-
CTBWM C Ha3HaYeHWeM JaTuuka Ans U3MEPEHUs Takux PU3NYECKUX NapameTpoB Kak AaBMEHWE, TEM-
nepaTypa, pacxof, ypoBeHb 1 T.M. BbIXOAHbIMY CUTHaNamm Takmx AaTYMKOB MOTYT BbiTb: U3MEHsIOLLe-
€Csl Mo NNHERHOMY 3aKOHY HampsiKeHWe NOCTOSIHHOIO TOKa, BeIMYMHA ToKa Unu BenymMHa ConpoTUB-
TNEHUs1 AaTymka.

MuTaHne aKTUBHbBIX AATUYMKOB [OIPKHO OCYLLECTBIATLCS OT BHELLIHero 6rnoka nuTaHus.

MopknioyeHne AATYMKOB C BbIXOAHBIM CUTHANIOM B BWAE MOCTOSHHOTO HanpsikeHust (OT Mu-
Hyc 50,0 no 50,0 mB, ot 0 go 1,0 B) n conpotusneHust (25...2000 OM) MOXET OCYLLUECTBNSATLCS HEMO-
CpeACTBEHHO K BXOAHBLIM KOHTakTam npuéopa.

NPEAYNPEXAEHME |Mpu noaknioYeHnn AaT4MKoB C BbiIxoaoM B Buae Toka (o1 0 go 5 MA,
@ oT 0 oo 20 MA, oT 4 o 20 MA) — 0ba3aTenbHbIM SIBMSIETCS YCTaHOBKa
WyHTUpYyloLwwero pesuctopa conpotueneHuem 50.0 Om (gonyck He
6onee 0,1 %) cornmacHo cxeme Ha pucyHke 3.3.

NMPUMEYAHUE B kauyecTBe LyHTa pekOMeHOyeTCH WUCMOoNb30BaTb BbICOKOCTabWUmMb-
II' Hble Pe3nCTopbl C MUHMMAInbHBLIM 3Ha4YEHNEM TemnepaTypHOro Koad-
duumeHTa conpoTuBneHns, Hanpumep, Tuna C2-29B unn pesucTopsl,
riocTaBnsemMble B KOMMNIeKTe ¢ npubopom.

Mpumep cxembl NOAKIIOYEHNS aKTUBHOTO AaTyMka C TOKOBbIM BbIXOAOM K BXody npubopa npepn-
CTaBrneH Ha pucyHke 3.3.
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MB110-224.84
Al-R
AlX-2
AlX-1

PucyHok 3.3

NPEAYNPEXAEHME |Mpn ncnonb3oBaHUM akTUBHBIX AaTYMKOB CriedyeT UMeTb B BUAY, YTO
«MUWHYCOBbIE» BbIBOAbI MX BbIXOAHbLIX CUTHANoB B npubope obbeaw-
HEHbl Mexay coBOoW.

3.1.4 laT4MKKM NoNoxeHus

OTn AaTyvKK NpefaHasHaveHbl AN onpefeneHns TeKyLero nonoxXeHns (CTeneHn oTKpbITUS Unn
3aKpbITWSA) 3aNOPHO-PETYNMPYIOLLMX KnanaHoB, 3aBWKeK, LUIMGEPOB 1 T.M. NPW PerynnpoBaHumM TEXHO-
TI0rM4eckmx NnapameTpoB.

Hanbonee 4acTo B NPOMbILLNEHHOCTY NPUMEHSIOTCA AATHUKM MOSIOXEHNS PE3NCTUMBHOIO Tuna. B
AaTyMKax 3Toro Tuna B KavyecTBe YyBCTBUTENbHOrO 3reMeHTa MCMonb3yeTcs pe3ancTop NepemMeHHoro
COMPOTMBIEHNS, NMON3YHOK KOTOPOro MexXaHW4ecku CBA3aH C perynupytoLien YacTblo UCNONHUTENbHO-
ro MexaHvama.

Mpu6op cnocobeH obpabaTbiBaTh CUrHamMbI AAaTYUMKOB PE3UCTUBHOIO TUMA C COMPOTUBIIEHUEM OT
25 0o 900 Om unu ot 25 go 2000 Om.

MprMep cxembl NOAKIMIOYEHNS PE3UCTUBHOIO JaTyuka K Bxody npubopa npecTaBneH Ha pUcyH-
ke 3.4.

McnonbaytoTcs 1 gatuunkv, hopMupytoLLme BbIXOOAHOW CUTHan B BuUAE NMUHENHO-U3MEHSIoLLLErocs
TOKa, BENUYMHA KOTOPOTO 3aBUCUT OT NOSIOXKEHMUSI UCMIOSNTHUTENBHOTO MEXaHU3Ma B 4aHHbIN MOMEHT.
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MpuBop criocobeH obpabaTbiBaTs CUrHarb! AATYUKOB C TOKOBbIM BbixoaoMm 0...5 MA, 0...20 MA 1 4...20 MA.
MopkntoyeHne AaTYMKOB 3TOro TuMa kK Npubopy aHanorMyHo NOAKMIOYEHUIO aKTUBHBIX Npeobpa-
30BaTenen C TOKOBbIM BbIXOAOM, PACCMOTPEHHbIX B M. 3.1.3.

NMPUMEYAHUE Mpn ncnonb3oBaHWM [ATYMKOB MOMOXEHMS NOOGOro Tuna [oSkHa
ObITb MpOBeAEeHa COBMECTHAs HOCTMPOBKA CUCTEMBI «OaT4uK-Npubop»
(cm. Mpunoxenve O, nogpasgen O.2).

3.1.5 IncKkpeTHbIe JaTYUKM TUMA KCYXOM KOHTaKT»

K npnbopy MoxHO nogknoyaTte A0 16 AUCKPETHbIX 4AaTYMKOB, HasbiBaeMbix « Cyxue KOHTakTbi». B
Ka4yecTBe [4aT4YMKOB MOTYT BbICTYNaTbh pasfuyHble BbIKIYATENM, KHOMKM, KOHTaKTHbIE Fpynnbl pene u
T.0. Kaxgbll aHanoroBbIn BXO4, MOXET ObITb MCNOMb30BaH AN NOAKMI0YEHNS ABYX ANCKPETHbIX AaT-
YMKOB.

Cxema NoaKIioYeHMs «CyXMX KOHTaKTOBY npuBedeHa Ha pucyHke 3.5.

MB110-224.8A K1 ME110-224.8A
Al-R ALY
ALX-2 Al-R
AlX-1 AlX-2
K2
PucyHok 3.4 PucyHok 3.5
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B KkauyecTBe LUYHTMPYIOLMX COMPOTUBIIEHUI MOXHO MCMONb30BaTh Miobble Pe3nCTopbl C OaMHa-

KOBbIM HOMMHanNom B ananasoxe ot 200 o 3000 Om.
Mpu onpoce patumka «Cyxve KOHTaKTbI» ero COCTOsIHWE ONnMchIBaeTCs LenbiM Yncrom ot 1 go 4.

PaclumndpoBka aTux umcen npuBeaeHa B Tabnuue 3.1.

Tabnmua 3.1
3HayeHue gaTymka CocTosiHMe KOHTaKTa 1 CoCTOsIHMe KOHTaKTa 2
1 PasomkHyT PasomkHyT
2 3aMKHyT Pa3oMkHyT
3 PasomkHyT 3aMKHyT
4 3aMKHyT 3aMKHyT

3.1.6 Ucnonb3oBaHMe A4aTYMKOB pa3HbIX TUMOB

Mpn6op MoxeT GbITb UCMONb30BaH OAHOBPEMEHHO AN PaboThbl C pasnNUYHbIMK TUNaMu AaTyn-
KOB - Tepmonpeobpa3oBaTensMy CONpoTUBMEHNS, TepMonapamu 1 T.1. [pu 3ToM HecyLLeCTBEHHO, K
KakoMmy Bxoay npubopa GyaeT NOAKMOYEH AAaTUMK TOrO UMM MHOTO TWMa, Tak Kak BCE BOCEMb BXOOOB
npubopa abCcontoTHO MAEHTUYHBI.

[Mocne nogknoveHnst gatymMkaMm NpucBavBalOTCs NOPSAKOBbIE HOMepa TeX BXOAoB npubopa, ¢
KOTOPbIMU OHW coeanHeHbl (Bxogy 1 cooTBeTcTBYeT Aartumk Ne 1, Bxogy 2 - gatumk Ne 2 u 1.4.). Tun
KaXJoro AaTyMka ycTaHaBnuBaeTCsi Nonb3oBaTenem B BUAe UMGPOBOro koda B NporpaMmmmupyeMom
napameTpe in-t npu nogrotoBke npubopa k paboTte.

Iil NPUMEYAHUE

MonHbIN NepeyeHb napameTpoB cM. B [punoxexun B.
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3.2 Nopsaok npoxoxaeHUs curHana
3.2.1 Npuem curHana

CurHan ¢ gatyuka, uamepsiolero husndeckuini napameTp obbekTa (TeMnepatypy, AaBreHne u
T.M.), nocTynaet B npubop B pesynbTaTte nocrnefoBaTeflbHOro onpoca AaTtymkos npubopa. Mony4en-
HbI curHan npeobpasyeTcst no AaHHbIM HCX B umdpoBble 3HayYeHus. B npouecce o6paboTku curHa-
110B OCYLLECTBSAETCA MX UNbTpaLms OT MOMEX U KOPPEKLMS Noka3aHWii B COOTBETCTBUM C 3aAaHHbI-
MW nofib3oBaTenemM napameTpamm.

3.2.2 Onpoc gaTumkoB

3.2.2.1 Onpoc aaT4nkoB M 06paboTka UX CUrHaNoB U3MEPUTENbHBIM YCTPOUCTBOM OCYLLECTBIIS-
eTcsl NocnefoBaTeribHO MO 3aMKHYTOMY LIMKY.

3.2.2.2 BkntoyeHne nmoboro gatunka B CMMCOK ONpoca MpOM3BOAUTCS aBTOMaTWUYeCcKn nocrne 3a-
AaHua Tuna ero HCX B napametpe in-t. Mpu yctaHoBke B napameTpe in-t 3HayeHns oFF (oTkntoyeH)
OaTyuK U3 CMcKa ornpoca UCKIYaeTCsl.

Ons kaxporo Bxoda B napametpe ItrL 3apaetcs nepuog onpoca. MNepuog onpoca MoXeT bbb
ycTaHoBreH B uHtepsarne ot 0,3 go 30 cek. Ecnu onpoc Bxoaa He MOXeT 6blTb NPoM3BEAEH C 3aaaH-
HOW NeproaMYHOCTLIO (HanpuMep, ecnu Ha Bcex 8 Bxopax 3agaH nepwop onpoca 0,3 cek), To npubop
aBTOMaTUYECKM yBeNMYMBaET Nepuog onpoca A0 HaMMEHbLLIEro BO3MOXKHOIO.

3.2.3. UamepeHune TeKyLMX 3HaYEeHU BXOAHbIX NapamMmeTpoB

3.2.3.1 CurHanbl 4aT4yMKoB MOCTYMalT Ha BXOA U3MEPUTENbHOro yCTPOWCTBA, rAe NpoMcXoauT
BbIUMCIIEHME TEKYLLUUX 3HAYEHMUI KOHTPONUPYEMbIX (DU3NYECKUX NapamMeTpoB 1 NpeobpasoBaHue 1x B
uncpposon Bua.

3.2.3.2 Npu paboTte ¢ TepMOMeTpamMy CONPOTMBIIEHNS U TepMONapaMm BbluUCIIEHWE TemMnepaTy-
pbl npoussoauTcsa no ctaHgapTHeiM HCX (TOCT P 8.625-2006 n FOCT P 8.585-2001).
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[INA KOPPEKTHOrO BbIYUCNEHWUS MapameTpoB, KOHTPONMPYeMbIX Ha OObekTe TepMOo3anekTpuye-
CkMK npeobpasoBaTensmu, B CxeMe MpeayCMOTPeHa aBTOMaTUyeckas KOPPeKUMs Moka3aHui npu-
6opa no TemnepaTtype cBOGOAHLIX KOHLOB Tepmonap. [aTuvk KOHTPONA 3TOW TemnepaTtypbl pacrnoso-
XKEH BHYTpW Npubopa y KNeMMHbIX KOHTaKTOB, NpeAHa3Ha4YeHHbIX ANs NMOAKIOYEHNUS NePBUYHbBIX Npe-
obpasoBaTtenei. ABTomaTnyeckas Koppekumsa obecneumBaeT npasurbHble NnokasaHus npubopa npu
N3MEHeHUN TemnepaTypbl OKPYXatoLLen ero cpefs.

B HekoTopbIx cryyasix (Hanmpumep, nNpv NPoBeAEHWM NMoBepku npubopa) aBToMaTuyeckasi Kop-
peKkums no TemnepaTtype cBOOOAHbIX KOHLOB TepMonap MOXeT ObITb OTKIIOYEHaA yCTaHOBKOW B napa-
meTpe CJ-.C 3HauveHusi oFF.

3.2.3.3Mpn pabote C aKTMBHLIMM Npeobpa3oBaTENAMW, BbIXOAHBIM CMMHANIOM KOTOPbIX SBMSETCH
HanpsbkeHne 1nu Tok, B Npubope npegycMoTpeHa BO3MOXHOCTb MaclUTabnpoBaHus LLKarbl uaMepeHus. Mpu
3TOM BbIMMCIEHNE TEKYLLMX BEMNYUH KOHTPONMPYEMbIX MapaMeTPOB OCYLLIECTBIISIETCS NPV MOMOLLM MacLuTa-
OVpyloLLMX 3HaYEHWN, 3aAaBaeMblX UHAVBWOYaNbHO AN KaXK40ro Takoro AaTymka. Vcnonb3oBaHve maciuTa-
OVPYIOLLWX 3HAYEHWIN MO3BONISIET MOMb30BATEN0 OTOOpPaXaTb KOHTPONMpyeMmble usnyeckve napameTpbl
HEeMocpeaCTBEHHO B eQVHNLIAX UX M3MepeHmns (aTMocdepax, kuronackansix, MeTpax u T. A.). Macwrabuposa-
HWe LUKasbl U3MEPEHNs NPOV3BOAWTCH NPU ycTaHoBKe napameTpos Ain.L — HwkHe n Ain.H — BepxHei rpa-
HUL, AvanasoHa. MNpy 3TOM MUHUMAarbHOMY YPOBHIO BbIXOAHOTO CurHana Aartyuka GyaeT cooTBeTCTBOBaTb
3HayeHve, 3agaHHoe B napameTpe Ain.L, a MakcumansbHOMY YPOBHIO CurHana — 3HaveHue, 3aaaHHoe B napa-
metpe Ain.H.

HanbHenwas obpaboTka CMrHanoB AaTynka OCyLLECTBMNSETCA B 3a4aHHbIX eANHULAX N3MepeHus
no NMHENHOMY 3aKOHy (rpsiMonporopyuoHanbHomMy npu Ain.H > Ain.L unu o6pamHo nponopyuo-
HanbHomy nipu Ain.H < Ain.L). PacuyeT TekyLlero sHa4yeHusi KOHTPONMPYEMOro AaT4yMKoM napametpa
Npou3BOANTCH MO OAHON 13 POPMYI:
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(AL — i H) - ax— Byager)

Mpw AinL = AinH 1My =Ain.L - (11
Iu&-::_ IMHH
(Aan.H — Ain.L{ = Byauani}
Mpw AinL < Ain H Mgy =Ain._L + 2]
Iu{#:-:_ IMHH
roe Ain.L, Ain.H — 3afaHHble 3Ha4yeHns napameTpoB Ain.L u Ain.H;
I Bx — TeKyllee 3Ha4YeHNe BXOAHOro curHana;
| I — MUHUMarbHOEe U MakcumanbHOe 3HaYyeHWst BXOOHOro curHana
MUH, T MaKc [artyuka no faHHbiM Tabnuubl 2.2 (MA, MB unu B);
Myam — n3MepeHHoe NprMbopom 3HavYeHne napameTpa.

Mpumep - MNpu ncnonb3oBaHuK AaTyvka C BbIXOAHBIM TOkOM 4...20 MA (Tun gatyvka 11 B napa-
mMeTpe in-t), KOHTponupytowero gasneHne B guanasoHe 0...25 atm., B napameTpe Ain.L 3agaetcs
3HayeHve 00,00, a B napametpe Ain.H - 3HauyeHne 25,00. MNMocne atoro obpaboTka n oTobpaxkeHue
nokasaHui byaget nponsBoanuTLCS B aTMocdepax.

3.2.4. UndpoBasa punbTpaumsa nusmepeHun

3.2.4.1 Ina ocnabneHns BNUSHWS BHELIHWUX MMMNYMNbCHbIX MOMEX Ha 3KCMyaTalMOHHbIE Xapak-
TepucTukm npubopa B nporpaMmy ero paboTel BBeAeHa LndpoBas dunbTpaums pedynbTaToB nsme-
peHuii. PunbTpaumsi OCyLLECTBAETCA HE3aBMCMMO ANS KaXaoro KaHana M3MepeHusl BXOAHbIX napa-
METPOB ¥ NPOBOAUTCS B ABa dTana.

3.2.4.2 Ha nepBoM aTane n3 TeKyLUX U3MepPEeHU BXOAHbIX NapaMeTpoB OT(UIbTPOBbLIBAIOTCA
3HaYeHVs, UMEIOLME SIBHO BbIPaXKEHHbIE «MNpoBanbl» WK «BblGpockl». [ns aToro B npubope ocy-
LLEeCTBNSAETCS HENPEPLIBHOE BbIYMCIIEHWE PA3HOCTU MeXAy ABYMsi pe3ynbTatamu MocrieQHux uame-
PEHUIA OOHOMO U TOTO X BXOAHOro napamMeTpa, BbIMOSTHEHHbIX B COCEAHMX LMKIax onpoca v cpaBHe-
HVe ee C 3aaHHbIM NpeaesibHbIM OTKNOHeHWeM. MNpu 3TOM eCnu BbIYUCHEHHAs Pa3HOCTb NpeBbIaeT
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3afjaHHbIN Npeaen, To pe3ynbTaT, NofyyYeHHbI B MOCNeAHEM LyKe onpoca, CYMTaeTcsl HeoCToBep-
HbIM, AanbHenwas obpaboTka ero NpMoCcTaHaBNMBAaETCS U NPOV3BOAMUTCS MOBTOPHOE WM3MepeHue.
Ecnn HepgocToBepHbI pesynbTaT Obin Bbl3BaH BO3AEWCTBMEM MOMEXW, TO MOBTOPHOE W3MepeHue
NoATBEPANT ATOT (PaKT U NIOXKHOE 3HaYeHne aHHynMpyeTcsl. Tako anroputm obpaboTkn pesynbTaToB
N3MepeHnin No3BoNseT 3amUTUTL NPUBOP OT BO3AEVCTBUA €ANHUYHBIX UMMYNBbCHBLIX M KOMMYTAaLMOH-
HbIX MOMEX, BO3HUKAIOLLIMX Ha MPOU3BOACTBE Npy paboTe cMnoBoro 06opyaoBaHus.

BenuunHa npenensHOro oTkNoHeHUs B pe3ynbTaTax AByX COCeAHUX U3MEPEHWIn 3aAaeTcst Nosb-
3oBaTenem B napameTpe «[lonoca dunbtpa» in.FG nHavBMayanbHO ANst KaXagoro AaTtyvka B e4uHu-
Lax, usMepsieMbIX M1 pU3N4ECKUX BENMUYMH.

B obuiem cnyyae, npu Beibope «[Monockl dunbTpa» cnegyet UMeTb B BUAY, YTO YEM MeHbLUE ee
3aaHHOe 3HayeHue, TeMm fy4ylle MOMeXOo3alULLEHHOCTb U3MEPUTENBHOIO KaHana, Ho Npu 3ToMm (M3-
3a BO3MOXHbIX MOBTOPHbIX U3MEPEHWI) Xyxe peakums npubopa Ha BeicTpoe hakTuyeckoe nsmeHeHue
BXOJHOro napameTpa. Bo nsbexaHve noBTOPHbIX n3mMepeHuii npu 3agaHumn «Monockl dunbTpa» Ans
KOHKPETHOro AaTyvka crnedyeT pyKOBOACTBOBATLCA MAKCUMaIlbHOW CKOPOCTbI M3MEHEHUS KOHTPOMNu-
pyeMoro um napameTpa Mnpu SKChryatauuu, a Takke YCTaHOBIEHHOW ANt HEro MnepuoaMyYHOCTBIO
onpoca.

Mpy HeobXxoAMMOCTU AaHHbIA HUNBLTP MOXET ObiTb OTKIMIOYEH ycTaHOBKOW B napameTpe in.FG
3HaveHus 0.

3.2.4.3 Ha BTOopoM 3Tane unbTpauum ocyLLeCTBSIETCSA CriaxuBaHne (aemndrpoBaHmue) nony-
YeHHbIX no n. 3.3.4.2 pe3ynbTaToB M3MEPEHUI B CIlyYae X BO3MOXKHOW OCTaTO4HOM PyKTyauuu.

MepepatoyHas dyHKUMSA 3BEHa, OCYLLECTBNSAIOLIEro npeobpasoBaHWe BXOAHOTO cuUrHamna Ha
3TOM 3Tane unbTpauMu, No CBOMM NapameTpaMm COOTBETCTBYET (UNbTPY HWU3KMX 4acTOT NepBOro
nopsifika ¢ NOCTOSIHHOW BpemeHu T. [py nocTynneHun Ha Bxog unbTpa ckaykoobpas3Horo curHana,
€ro BbIXOAHOWN CUrHan 4yepes BpeMsl, PaBHOE T, U3MEHUTCA Ha BennunHy 0,64 oT aMnnuTyabl CKayka,
Yepes BpeMms, paBHoe 21, - Ha BennynHy 0,88, yepes Bpems, pasHoe 31, - Ha BenuynHy 0,95 1 1.4. no
3KCMOHEHLManbHOMy 3aKOHY.
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«[MocTosiHHaa BpemeHn cunbTpa» 3agaeTcs nonb3oBaTeneM B CeKyHAax WHAMBWUAYanbHO Ans
KaXx4oro kaHana npv yctaHoske napameTtpa in.FD.

Mpu 3agaHun napameTpa in.FD cnegyeT umeTb B BUAY, YTO YBENWYEHUE €ro 3HaYEHUs ynydwia-
eT MOMEXO03aLUMLLEHHOCTb KaHana W3MepeHusl, HO U OJHOBPEMEHHO yBEnUYMBaeT ero WMHepLWOH-
HOCTb. TO eCTb peakuus Nnpubopa Ha BbICTpble N3MEHEHUS BXOOHOW BEMUYMHBI 3aMeaiseTcs.

Mpy HeOGXOAMMOCTU AaHHbIA HUNBbTP MOXET OblTb OTKMIOYEH YCTaHOBKOW B napameTtpe in.FD
3HaveHus 0.

BpemeHHble anarpammbl paboTbl LMPOBbLIX PUNBTPOB CM. Ha pucyHke 3.6.

[ ]
Téar
a) KOHTponupyemasi Temneparypa 6) hUNbTPbI OTKNOYEHbI
T
ki Tl-Hl
JAFEHHOE /
arerng in.FG /
- 1 - ’
B) BKNnto4veH ¢punbtp in.FG r) BkntouveH punbTp in.FG m in.Fd
PucyHok 3.6
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3.2.5. Koppekuus nsmepeHum

3.2.5.1 MNony4yeHHble B pe3ynbTate BblMUCNEHUA OT(PUNbTPOBAHHbIE TEKyLUue 3HayYeHus usme-
PEHHbIX BENUYMH MOTYT ObITb OTKOPPEKTMPOBaHbLI MPMBOPOM B COOTBETCTBUM C 3a4aHHLIMU MOMb30Ba-
Tenem KOpPeKTVPYOLWVMI NapaMeTpamu.

B npubope ans kaxagoro kaHana usMepeHvsi NpeaycMoTpeHbl ABa KOPPEKTVPYIOLLMX napaMeTpa,
C NMOMOLLIbIO KOTOPbIX MOXHO OCYLLECTBSATL CABUM U M3MEHEHWe HaKIoHa W3MepUTENbHON XapakTe-
pucTrkn. CHavana BbINOMHAETCA CABUI, 3aTEM HaKIOH XapaKTepUCTUKN.

3.2.5.2 CaBUr xapaKTepUCTUKKN OCYLLECTBNAETCA nyTem anrebpanyeckoro CyMMUPOBaHWUA W3-
MEPEHHON W OTUNBLTPOBAHHOW MO M. 3.2.4. BENUYMHBI C KOPPEKTUPYIOLLIMM 3HAYEHUEM J, 3ajaHHbIM B
napameTpe in.SH ans gaHHoro gatymka.

Koppektupytolee 3HaveHne § 3ajaeTcsl B TeX Xe eAnHuLax U3MepeHusl, Y4To U M3MepsieMbli
PM3NYECKUIN NapameTp W CMYXWT ANS YCTPAHEeHUS BAWSIHWUSI HayYanbHOW MOrpeLuHOCTV NepBUYHOro
npeobpasoBaTens (HanpumMep, 3Ha4yeHns Ry y TEpMOMETPOB COMPOTUBIIEHNS).

NMPUMEYAHUE Mpu paboTe c nnaTtMHOBbLIMKM TepMonpeobpasoBaTensMy COnpoTUB-
II' neHns Ha 3agaHHoe B napameTpe in.SH 3HayeHve caBura Haknagbl-
BaeTcs Koppekunsi HenmHerHocTn HCX gatyumka, 3anoxeHHas B Mnpo-
rpamme obpaboTkn uamepeHuid. lMpumep casura M3MepuUTENbHOM

XapaKTepuCTUKN rpacpuieckn npeacTaBneH Ha pucyHke 3.7.

3.2.5.3 N3ameHeHne HaKnoHa XapaKTepPUCTUKU OCYLLECTBNSETCA NyTEM YMHOXEHUS OTKOPpEeK-
TUPOBaHHOW Mo napameTpy in.SH U3MepeHHON BENUYMHBLI HA NMONPaBOYHLIA KOIMMULMEHT B, 3Haue-
HWe KOTOPOro 3agaeTcs nonb3oBaTenem AN Kaxaoro gatynka B napametpe in.SL. [JaHHbIn BUA Kop-
peKUMn MOXXeT GblTb UCMOSb30BaH AN KOMNEHcaLUUK NOrpPeLLIHOCTEN CaMMX OATUYMKOB UMK NOrPeLLHo-
CTeW, CBA3aHHbIX C pa3bpocoM CONpPOTMBMEHWI LIYHTMPYIOLWMX pe3ncTopoB (npu paboTe ¢ npeobpa-
30BaTensiMu, BbIXOAHBIM CUrHaNoM KOTOPbIX SBMAETCS TOK). 3HauyeHne nonpaBoYHOro koadduumeHTa
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B 3apaeTcs B 6e3pas3mepHbIx eanHuuax B ananasoHe 0,900... 1,100 nepen ero ycTaHOBKOW M MOXET
ObITb OnpeaeneHo no opmyne:

B = NdbakT / Muzm, (3)
roe B — 3HayeHwe MOMPaBOYHOrO KO3ULMEHTa, YCTaHaBNMBaeMoro B napa-
meTpe in.SL;
MdpakT — hakTMyeckoe 3Ha4eHne KOHTPONMPYEMOro BXOAHOIO NapameTpa;
Muam  — namepeHHoe NpnBoOpPoM 3HaueHue napameTpa.
[Mpumep M3MeHeHUss HaknoHa M3MEepUTENbHON XapakTEpPUCTUKU rpaduyecku NpeacTaBneH Ha
pucyHke 3.8.
T."Cd
I T,"C
190 /f i
L bmqun.-ﬂ 100
o W o/
wf # i ’
Iy 7
L / ) -
El wt | & mppensei r
T [ 7 | T=Toté o £ oo
wl @ '/'{ y/ | T=Teu b
.1
Y0ien o wm 0 wm T “C -
AR sy 1.3 (Fygas O] [ TR T T R
Ry eu =) 703 [Ryca OM]
PucyHok 3.7 PucyHok 3.8
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OnpenenuTtb HeobXoaMMOCTb BBEAEHUSI MOMPABOYHOMO KOIMPMULMEHTA MOXHO, U3MEPUB MaKCu-
MarbHoe Unmn Brskoe K HEMY 3Ha4YeHue napameTpa, rae OTKIOHEHWE HaKIOHa U3MepUTENbHOM XapaKkTe-
pUCTUKM Hanboree 3amMeTHO.

NPEAYNPEXAEHME |3apnaHne KOpPPeKTUPYIOWMX 3HAYEHW, OTIMYaIOWMXCA OT  3aBOACKUX
ycTaHoBok (in.SH = 000.0 v in.SL = 1.000), n3meHsieT cTaHAapTHbIE MET-
POrIornYecKkme XapakTepucTuk Npnbopa 1 JOMKHO MPOM3BOAUTLCS TOMb-
KO B TEXHUYECKM ODOCHOBaHHBIX Criyyasix KBanmuumMpoBaHHLIMU Crieum-
anuctamu.
3.2.5.4 NonyyeHHasa nocne unbTpaumm 1 KOppeKUMn pesynbTupytowwas nHdopmaumsi 06 nsmepeH-
HbIX 3HAYEHMSX BXOAHbIX MapaMeTpoB NOCTynaeT Ans nepegayn B cetb RS-485.

3.2.6 lnarHocTuka paboTbl NepPBUYHbLIX Npeobpa3oBaTenemn

B npouecce paboTbl nprbop KoHTponmpyeT paboTocnocoBHOCTL NOAKMIOYEHHBIX K HEMY MEPBUYHBIX
npeoGpasoBateneit 1, Npu 06HapyXeHUW HeUCNpPaBHOCTK NBOro U3 HK1X, NepeaaeT coobLeHne 06 owno-
Ke no ceTeBoMy uHTepdeiicy RS-485.

OLwmbkm chopmmpytoTes:

—  npu paboTe C TepMOMETPaMM CONPOTUBIEHNS B Criy4ae Ux o6pbiBa Un KOPOTKOTO 3aMbIKaHMs;

—  npu paBoTe C TEPMOBIIEKTPUYECKMI NpeobpasoBaTernsiMu (TepMonapamu), B cryyae ux oGpbi-

BA, @ TaKKe NPy yBENMYEHNM TeMnepaTypbl CBOGOAHBIX KOHLIOB Tepmonap cabiwe 90 C um npu

ee yMeHbLUeHUN Huxke muHyc 10 C;

—  npu pabote ¢ nobbIM TUMOM NEPBUYHBLIX Npeobpa3oBaTeneil B Criydae Mnomy4eHusi pesyrbTaTos
M3MepEHWIA, BbIXOASLUMX 32 YCTAHOBIEHHbIE AN AAHHOMO AaTyvka rpaHuLbl Avanas3oHa KOH-
Tponsi.
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HekoTopble TWMbl HeMcnpaBHOCTEN NEPBUYHBLIX Npeobpa3oBaTerieM He MOryT ObITb AMAarHOCTUPOBaHSI
npnGopoM. K HUM OTHOCATCA 0OpbIBbI AATYMKOB TOKa U HANpskeHUs (M3MepeHHbIN BXOA BbiOAeT Hynesoe
3HaYeHWe UM AMarHoCTUpYeT Kak HEMCNPaBHOCTb «3HaYeHVe CULLIKOM Marioy).

W3-3a BBEAEHHOWN B NpMOOP OMarHOCTMKMA KOPOTKOTO 3aMblKaHWsi TEPMOMETPOB COMPOTUBIEHMUS NpU-
60p BOCMPUHUMAET CUrHarbl COMPOTUBIEHUSI MeHee 25 OM Kak HE[OCTOBEPHbIE, B CBS3M C 3TWUM, Hanpu-
Mep, Aatuuk 0...2000 Om He MOXeT U3mepsTb curHansl B guanasoHe ot 0 go 25 Owm (ot 0 go 1,26 % ava-
nasoHa).
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4 PaboTa c npubopom
4.1 MNMporpamma «KoHdurypatop M110»

CunTbiBaHWe, U3MeHeHMe W 3anucb napameTpoB Npubopa OCYLIEeCTBRSETCA C MOMOLLbIO Mpo-
rpammbl  «KoHdpurypatop M110». WHpopmauuss o pabote ¢ nporpammoint «KoHdurypatop M110»
npeAcTaBneHa B pyKOBOACTBE MOMb30BATENSA Ha AMCKE, MOCTABNSAEMOM B KOMMNEKTe C MPMBopoMm.

4.2 Onpoc cocTosiHUsA BXxoAaoB no cetn RS-485

4.2.1 Pa6oTa no npotokony OBEH

Mpu paboTte no npotokony OBEH npubop vcnonb3yeT eAMHCTBEHHbIN OrnepaTuBHbIA NapameTp
rEAd, cnyxawuii ons nepefadv pesynbtata U3MEpPeEHWU ofHoro Bxoda npubopa. Tun napameTtpa
rEAd - yucno ¢ nnasatowen Toukow (Float) c MmoandmkaTopom BpeMeHu.

[Ina nonyyYeHns 3HaYeHWn C Kaxaoro U3 BOCbMM BXOAOB npubopa HeobxoanMmo nonyynTb 3Have-
Hue napameTpa rEAd ¢ kaxgoro 13 BocbMu CeTEBLIX aapecoB npudopa.

[nst obMeHa aaHHbIMY criefyeT 3aHecTu B cnucok onpoca Mactepa cetn OBEH: nmsa onepatus-
HOro napamMeTpa, ero TUM AaHHbIX 1 agpec. OTW Xe CBeAeHNs — yka3aTb B ceTeBbIX ounbTpax npndo-
poB-nonyyarenen AaHHbIX.

Appecauus onepaTuBHbIX NapameTpoB npoTtokona OBEH

Kaxabih Bxoa nprvbopa nmeeT cobCTBEHHbI ceTeBon agpec. Takum obpasom, npubop 3aHumaeT
8 agpecoB B agpecHOM npocTpaHcTBe cetn RS-485. Agpeca npubopa [ormkHbl crefoBaTth noapsag;
ans yoobcTeBa 3aAaHnsa aapecoB 3afaeTcs Tonbko ba3oBbIv agpec, KOTOpbI COOTBETCTBYET aapecy
Bxoga 1. [Ins kaxagoro nocneaytoLlero Bxoga agpec ysennynsaetcs Ha 1.

Mpumep — basosbin agpec npubopa Addr = 32. [inst npubopa BbiAENsTCA agpeca B aApecHOM
npocTtpaHcTee ceTn ¢ 32-ro no 39-n:
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Ta6nuua 4.1

Bxon 1 Bxon2 | Bxon3 | Bxon4 | Bxon5 | Bxon6 | Bxon7 | Bxon8

PacueTt ceTeBoro
agpeca

Addr Addr+1 | Addr+2 | Addr+3 | Addr+4 | Addr+5 | Addr+6 | Addr+7

CeTeBol agpec
BXoja

32 33 34 35 36 37 38 39

T.e. BOCbMVKaHarnbHbIi NPMBOP C TOYKM 3peHus paboTbl C ero onepaTuBHLIM NapamMeTpoM «pac-
nafaeTcs» Ha BOCEMb OfHOKaHamnbHbIX NPUGOPOB - U3MepuUTenen.

4.2.2 Pa6oTa no npotokony ModBus

Pa6oTta no npotokony ModBus moxeT natu B pexxumax ASCIl unu RTU. Mo npotokony ModBus
MOXHO CYMTaTb pe3ynbTaTbl U3MEPEHUI KaXaoro Bxoda, BpeMs uaMepeHus u ero cratyc. CumtbiBa-
HVWe naeT cTaHaapTHbIMU AN NPOTOKONa KoMaH4aMu YTEeHUst rpynnbl perncTpos (komaHga Homep 03
nnn 04).

PesynbTaThl M3MepeHns npeacTaBnsATcs B ABYX popmaTtax: 4-x 6anToBble 3Ha4YeHUs ¢ nnaea-
ower Toukon (6e3 BpemeHu) n 2-x BaritoBoe uernoe. Llenoe uncrno — 310 pesynbTaTt U3MepeHus,
YMHOXeHHbI Ha 10 B cTeneHw, 3agaHHon napameTtpom dP. 3HauveHne dP moxeT ObiTb paBHO
0, 1, 2, 3 1 3apaeTcsa OTAENbHO ANS KaXAOoro KaHana.

NMPUMEYAHUE CnepyeT NoHWMaTh, Y4To Npu 3agaHun napameTpy dP 3HayeHnii 2 n 3
II' MOXET BO3HWKHYTb CWUTyauusi, Korda M3MepeHHOe 3HayeHue, YMHO-
xeHHoe Ha 10 B cteneHn dP Gynet Gonblwe 32767 vnu MeHbLue -
32768 (ons 3HaveHui co 3HakoM) unu bonblue 65535 (ona 3HaveHnn
6e3 3Haka). TakMe 3HaueHust He MoryT GblTb nepedaHbl B opmaTe
yucna int16. 370 cnegyeT yunTbIBaTh NpY 3agaHuy 3HadeHust dP.
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Oba hopmaTa MOXHO cuMTaTh HE3ABUCKUMO, Kaxaoe Mo CBoeMy aapecy (cM. Tabnuue 4.2).

Bpems namepeHnus — ato uuknuyeckoe Bpems c warom 0,01 cek, nepegaBaeMoe B AByX OavTax.
Bpemsa TOYHO COOTBETCTBYET BPEMEHW MpOBeAEeHUs M3MEPeHVs B AAHHOM KaHane u npu pabote ¢
HUM (Hanpumep, Npu BbluMcreHnn anddpepeHunansHon coctasnsiowen npu MUNO-perynvpoBaHum)
MOXHO He y4uTbiBaTb 3afepxKy nepefaym no cetn RS-485. OTcyeT LMKIMYECKOro BPEMEHW HaYMHa-
eTCcs nNpu BKIOYeHUN npyubopa u kaxaple 65536 TakToB (4TO cOOTBETCTBYET 655,36 cek) Bpemsi 0OHY-

nsietcs. AHanorM4yHo BpeEMEHU, NpUHATOMY B npoTokorne OBEH.

Cratyc nsmepeHusi — aTo pernctp npotokona ModBus; 3HaueHune B pernctpe CoAepXuT Kof, uc-
KMOYUTENBHON CUTyaLummn, BO3HMKLLIEN B pe3yrnbTaTte namepeHus. MNogpobHee cm. n. 4.2.4.

Ta6nuua 4.2
MapameTtp Twvn Appec peructpa
(hex) (dec)

MonoxeHne AeCATUYHON TOYKM B LIeNIoM 3HayeHun ans exoga 1 int16 0000 0
(3Hay. DP)
Llenoe 3HayeHne namepeHune Bxoga 1 co cMeLLeHNeM TOYKM int16 0001 1
Crartyc nsmepenus Bxoga 1 (ko UCKIMIOYUTENBHOW CUTyaLmn) int16 0002 2
Linknunyeckoe Bpems nsmepenus exoga 1 int16 0003 3
M3mepeHue Bxoga 1 B NpeacTaBneHun ¢ nnaBatoLen TO4KON Float32 |0004,0005 4,5
MonoxeHne AeCATUYHON TOYKM B LIeNIOM 3HaYeHun ans Bxoaa 2 int16 0006 6
(3Hay. DP)
Llenoe 3Ha4yeHne namepeHune Bxoga 2 CO CMeLLEHNEM TOYKM int16 0007 7
CraTyc usmepeHuss Bxoga 2 (Kog UCKIYMTENbHON cUTyaLmum) int16 0008 8
Linknnyeckoe Bpems nsmepeHus Bxoga 2 int16 0009 9
M3mepeHune Bxofa 2 B NpeAcTaBeHUn C NiaBatoLen TOYKON Float32 |000A,000B 10,11
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OKoOH4YaHue Tabnuubl 4.2

MapameTtp Twvn Appec peructpa

(hex) (dec)

MonoxeHne AeCATUYHON TOYKM B LIeNIOM 3HaveHun ans exoda 8 int16 002A 42

(3Hay. DP)

Llenoe 3HayeHne nsmepeHune Bxoga 8 co CMeLLeHNEM TOYKM int16 002B 43

CraTyc usmepeHus Bxoga 8 (Kog UCKIYMTENbHON CUTyaLmm) int16 002C 44

Linknunyeckoe Bpems nsmepeHus Bxoga 8 int16 002D 45

M3mepeHune Bxofa 8 B npeAcTaBneHUn C NnaBatoLen TOYKON Float32 |002E,002F 46,47

I'Ipumeqarme —Bce PErnCTpbl TONTbKO Ha YTEHUE.

4.2.3 Pa6oTta no npotokony DCON

Mo npoTokony DCON npou3soaMTCcs Nepefaya TONMbKO MapameTpoB C pesynbTataMu U3Mepe-
HuiA. CyLLECTBYIOT ABa TUMNa KOMaHA: rpynnoBoe YTeHWe U YTEHME MO KaHanam.

I'pynn030e CYUTbIBaHUe AaHHbIX:

Mocbinka: #AA[CHK](cr)
roe AA — agpec npubopa, ot 00 go FF
[CHK] — KoHTpornbHas cymma

(cr) — cumBon nepesoga ctpoku (0x0D)

OTBerT: >(paHHble)[CHK](cr),

roe (maHHble) — 3anvcaHHble noapsia 6e3 npobenos pe3ynbTaThl BCEX 8 M3MEPEHUI B AeCATUY-
HOM npefcTaBneHun. [nuHa kaxaon 3anucy o6 ogHOM M3MepeHun paBHa MNATU CUMBOSIaM, MONoXe-
HVe OeCATUYHON TOYKM Npubop onpedensieT aBTOMaTUYECKV B 3aBUCUMOCTU OT U3MEPEHHOTO 3Have-
HUS. MNpy BO3HUKHOBEHWM B U3MEPUTENBHOM KaHane UCKIIoYUTENbHOM cuTyaumu (cMm. n. 4.2.4) Bo3-
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BpaLuaeTcs 3HadeHune -99999 mnu +99999. [InarHOCTUKN TUNa UCKIIOYUTENBHOW CUTyauMn He Npous-
BOAMTCA.

Mpumep — >+100.23+34.050+124.56+07.331-101.45+1038.9-50.501+05.880[CHK](cr)
Mpu cMHTakcuyeckon owmnbke unm owmbke B KOHTPOIILHOWM CYMME: HUKaKoro oTBeTa

MNokaHanbHoe cYMTbIBaHME AaHHbIX:

Mocbinka: #AAN[CHK](cr)
roe AA - apgpec npubopa, ot 00 oo FF
N — Homep kaHana ot 0 go 7
[CHK] — KoHTponbHas cymma
(cr) — cumBon nepesoga ctpoku (0x0D)
OtBerT: >(paHHble)[CHK](cr)
roe (AaHHble) — eCATUYHOE NMpefcTaBneHue pesynbtata U3MepeHUs, Co 3HakoM (NATb 3Hava-
WMX UmMcop).
Mpumep — >+120.65.

Mpw 3anpoce AaHHbIX C HecylecTaytowero kaHana oteeT: 2AA[CHK](cr)
Mpw cMHTakcnyeckon owmnbke unm owmbke B KOHTPOIBHOW CYyMME: HUKaKoro oTBeTa.

4.2.4 cknounTtesnbHble CUTyaLum

Ecnu nmeeTt MecTo ucknouutensHas cutyaums (Hanpvmep, obpblB gatyuka), To Npyu UCMpaBHOM
npubope NPonCxoamnT nepeaaya crneumanMaMpoBaHHOro nakeTa.

Mpu nepenaye koda UCKIMYMTENBHON CUTyaumm npu obmeHe no npotokony OBEH npowvcxoamt
nepefava naketa, B nosie faHHbIX KOTOpOro uaeT ogHobanToBas nocbinka. bat conepxut nepsble 4
6uta paBHble 1, BTOpble 4 6uTa cogepxat Ko UCKMHUYUTENBHOM cuTyauun (cMm. Tabnuvuy 4.3).
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[Mpy BO3HMKHOBEHUM UCKINIOYUTENBHOM cUTyaummn npyu obmeHe no npotokony ModBus kog ucknto-
YUTENbHOW CUTyauuu nepefaeTcs B peructpe cratyca, a B peructpax, coaepxalumx pesynbraTbl
N3MepeHnsi, COXPaHSAIOTCH NOCNeAHNE KOPPEKTHO MOMyYEHHbIE 3HAYEHWS.

Ta6nuua 4.3
XapakTep UCKNIOYMTENbHON CUTyauum [Onsa npoTtokona Onsa npotokona
OBEH: 3HauyeHue B ModBus: 3Ha4eHue B
nocbinke perucTtpe crartyca
N3amepeHwne ycnewHo nepefaeTcs pesynb- 0x0000
TaT U3MepeHust
3HayeHne 3aBeJOMO HEBEPHO 0xFO 0xF000
[aHHble He roToBbl. HeobxoaMmMo AoxaaTbcs 0xF6 0xF006
pes3ynbTaToB NEPBOrO U3MEPEHUS NOCTE
BKIOYEHMs npubopa
[aTymk oTKNYEH 0xF7 0xF007
Benuvka Temnepatypa cBo60oaHbIX koHUoB TI1 O0xF8 0xFO008
Mana Temnepatypa cBo60oaHbIX koHUoB TI1 0xF9 0xF009
M3amMepeHHoe 3HavYeHmne CrULLKOM BENUKO OxFA 0xFOO0A
3aMepeHHOe 3Ha4YeHne CrnLLKOM Marso 0xFB 0xFO0B
KopoTkoe 3amblkaHne gatymka OxFC 0xFO0C
O6pbIB gaTymnka 0xFD 0xFOOD
OtcyTcTBue cBasm ¢ ALIM OxFE 0xFOOE
HekoppeKTHbIN kanmbpoBoYHbIN ko3 urLK- OxFF 0xFOOF
€HT
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4.3 BoccTaHOBrEHMe 3aBOACKUX CeTeBbIX HacTpoek npubopa

BoccTaHoBneHne 3aBoAckux ceTeBbIX HAacTpoek npubopa Mcnomnb3yeTcs Npu yCTaHOBKE CBSA3N
MeXay KOMMbTEPOM M Npubopom npu yTepe nHdopmMaumm O 3afaHHbIX 3HAYEHUSIX CETEBbLIX Napa-
MeTpoB npubopa.

[ns BoccTaHOBNEHNS 3aBOACKMX CETEBbIX HACTPOeK nNpubopa HeobxoanMO BbIMOMHUTL Crieayto-
e aencTeus:

— OTKIIOYUTL NUTaHWe npubopa;

— OTKPbITb 3arnyLUKy Ha nuueBow naHenu npubopa;

— yCTaHOBUTb nepekntodatenb «1» B nonoxeHve «ON»; npu aToMm npubop paboTaeT ¢ 3aBoa-
CK/MU 3HAYEHUSIMU CETEBbIX NapamMeTpoB, HO B €70 NaMSITU COXPaHSTCS YCTaHOBMEH-
Hble paHee 3Ha4YeHusi CeTeBbIX MapaMeTpOB;

— BKIIOYUTb NUTaHWE;

T ONACHOCTb HanpshkeHne Ha HEeKOTOpbIX 3nemMeHTax nevaTHoW nnatbl npubopa
onacHo Ans xusHu! NpuKocHOBEHWE K Me4yaTHOW nnarte, a Takke no-
nagaHue NnocTOPOHHMX NPEAMETOB BHYTPb Kopryca He4onyCcTUMbI!

— 3anycTtutb nporpammy «KoHdurypatop M110»;

— B OKHE YCTaHOBKM CBS3W 3a4aTb 3Ha4YeHWsl 3aBOACKUX CETEBbIX MapaMeTpoB (B COOTBET-
CTBUM C AaHHbIMU Tabnuuy 4.4) nnu HaxaTb KHOMKYy «3aBOACKME CeTeBble HAaCTPOMKM».
CBs3b C NPMBOPOM YCTaHOBUTCS C 3aBOACKVMMU 3HAYEHUSIMU CeTEBbIX NapameTpoB;

— cynTaTb 3HaAYeHUs ceTeBbIX NapameTpoB npubopa, BbibpaB komaHay Mpubop | CuutaTth
BCe napameTphbl Unu oTKpbIB nanky CeTeBble napaMeTpbl;

— 3admKcnpoBaTh Ha Bymare 3HauyeHUsi CEeTEBbIX NapamMeTpoB npubopa, KoTopble Bbinu cun-
TaHbl;

— 3aKkpbITb Nporpammy «KoHdpurypatop M110»;
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— OTKIIOYMTb NUTaHue npubopa;

— yCTaHOBUTb nepekntovatens «1» B nonoxeHne «OFF»;

— 3aKpbITb 3arnyLUKy Ha NULEBON NaHenu npubopa;

— BKIMIOYUTB NUTaHWe npubopa u 3anyctutb nporpammy «KoHdpurypatop M110»;

— YCTaHOBWTb 3adUKCUPOBaHHbIE paHee 3HaveHns napameTpoB B OkHE YCTaHOBKM CBS3W C
npubopowm;

— HaxaTb KHOrMKy YCTaHOBUTb CBA3b 1 NPOBEPUTL HaNuumne cBA3U ¢ Npnbopom, BbIOpaB Ko-
maHgy Mpu6op | MpoBepuTb CBA3b C NPUGOPOM.

Ta6nuua 4.4 — 3aBoacKkue 3Ha4YeHUs ceTeBbIX NapameTpoB npuGopa

MapameTp OnucaHue 3aBoackasi ycTaHOBKa

bPS CkopocTb 0bMeHa AaHHbIMK, 6ut/c 9600
LEn [nvHa cnoBa AaHHbIX, 6GUT 8

PrtY Tun KOHTPONSI YETHOCTU CIOBA AAHHbIX oTCyTCTBYET
Shit KonnyectBo cTon-6MTOB B NOCHINKE 1

A.Len [nvHa ceTeBoro agpeca, 6ut 8

Addr BasoBebIln agpec npubopa 16

Rs.dl 3apepxka otBeTa no cetn RS-485, mcek 2
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5 Mepbl 6e3onacHocTH

5.1 Mo cnocoby 3almTbl OT NOPaKEHUSI ANIEKTPUYECKMM TOKOM Npubop cooTBeTCcTBYeT knaccy |l
no NOCT 12.2.007.0-75.

5.2 Mpu akcnnyatauum U TEXHUYECKOM OBCnyXuBaHUM Heobxoaumo cobnoaaTte TpeboBaHus
FOCT 12.3.019-80, «[NpaBun akcnnyataumu 3neKTpoycTaHOBOK noTpebutenen» un «lpaBun oxpaHbl
TpyAa npu aKcrnyaTaummn aneKTpoycTaHOBOK NnoTpebuTeneny.

5.3 Mpwu akcnnyataumm npubopa OTKPbITbIE KOHTAKTbI KNEMMHMKA HAXOASITCS NOA HaMpsPKEHUEM,
onacHbIM AMS XU3HW YenoBeka. YCTaHOBKy npubopa crnedyeT NpoM3BOAMTL B CNELMAnu3MpoBaHHbIX
Wwkadax, AOCTYN BHYTPb KOTOPbIX paspeLleH TONbKo KBanuduLMpOBaHHbIM crneumanuctam.

5.4 Jobble nogkntoveHust kK Npubopy u paboTbl N0 ero TEXHUYECKOMY 0BCMYXXMBAHUIO NMPOU3BO-
OUTb TONBbKO NPY OTKITIOYEHHOM MUTaHUU NpUGopa 1 NOAKIIOYEHHbIX K HEMY YCTPOWCTB.

5.5 MNpnbop cootetcTByeT TpeboBaHuam INMb 03-517-02.

5.6 He ponyckaeTcsi nonagaHue Bnar Ha KOHTaKTbl BbIXOAHbIX Pa3beMOB U BHYTPEHHWE 3re-
MEHTbI Moaynen.

(D NPEAYNPEXAEHMUE |3ANPELLAETCA ucnonb3oBaHve Moaynen npu Hanuuum B atMocde-
pe KMCIOT, LLEeNoYel, Macen 1 UHbIX arpeCCUBHBIX BELLECTB.
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6 MoHTax n noaknto4vyeHne npubopa

6.1 MoHTax npubopa

MocnenoBaTenbHOCTL MOHTaXa Npubopa cneaytowas:

—  OCyLLecTBRsieTCH NOAroTOBKAa MOCaZOYHOrO MecTa B Lukady anektpoobopynoBaHusi. KoH-
CTpyKumMa Wwkadpa gomkHa obecneuvBaTth 3awuTy npubopa OT nonagaHusl B Hero Bnarw,
rpsi3n U NOCTOPOHHMX NPEAMETOB;

— npubop ykpennsetcst Ha DIN-pelike unu Ha BHyTpeHHeN CTeHKe LuTa 3aLlenkon BHu3. MNpu
pa3mMelleHMn npubopa cnefyet MOMHUTb, YTO MpWU 3KChSyaTauuu OTKPbITbie KOHTaKThl
KNEMM HaxoAsTCs Nog, HanpshKeHWeM, onacHbIM Ans YeroBEeYeCKon XM3HWU. [JoCTyn BHYTPb
TaKuX LWKadgoB paspeLLeH TOMbKO KBanMULMPOBaHHbLIM crieumanmcTam.

6.2 MoHTaX BHeLWHNX cBsi3en
6.2.1 O6wue TpeboBaHUA

MutaHne npubopa cnepyeT OCyLLECTBNATL OAHUM CNOCOBOB:

. MutaHue npubopa ot 220 B crneayeT ocyLlecTBNsATL OT ceTeBoro duaepa, He CBSI3aH-
HOro HenocpeAcTBEHHO C MUTaHNEM MOLLHOTO CunoBoro obopyaosaHus. Bo BHeluHeln
Lienn pekoMeHayeTCs YCTaHOBUTL BbIKMIOYaTeNb, 06ecneunBatoLLmii OTKIIOYEHNE Npu-
6opa oT ceTu. MNutaHue Kakux-NnMBO YCTPOMCTB OT CETEBLIX KOHTAKTOB npubopa 3a-
npeLuaeTcs.

. MutaHue npubopa oT 24 B cnefyeT OCyLLeCTBASITL OT JIOKanbHOMO UCTOYHUKA NUTAHUSI
noaxoasilen MOLLHOCTM, YCTaHOBIIEHHOTO B TOM e Lukadpy anekTpoobopyaoBaHus, B
KOTOPOM yCTaHaBnmBaeTcs npnbop.

Cesi3b npubopa no uHTepdeiicy RS-485 BbINOMNHATL NO ABYXNPOBOAHON cxeme. OnuHa nuHum
CBSA3N OomkHa ObiTb He Gonee 1200 meTpoB. MNMoakntouyeHve criefyeT OCYLECTBNATbL BUTOW napow
nposoaoB, cobrnogasa nonspHocTb. [poBoa A noakntoyaeTtcs K BeiBogy A npubopa, aHanormyHo co-
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eauHAlTCA Mexay coboi BbiBoabl B. MoakntoyeHne HeoGXoaMmo MPOU3BOAMTL MPU OTKIOYEHHOM
nUTaHNM 00OMX YCTPOWCTB.

[na obecneyeHnss HaOEXHOCTU SNEKTPUYECKMX COEAVHEHWI PEKOMEHAYETCS MCMONb30BaTh Ka-
Genn ¢ MeaHbLIMU MHOTOMPOBOMOYHBIMM XWUMNaMu, ceveHreM He Gonee 0,75 MM, KOHLbI KOTOPbIX Me-
pen NOAKMoYeHNEM crieyeT 3a4MCTUTb U 3anyauTb. 3a4ncTky Xun kabenen HeobxoaAMMO BbINOSTHATH
C TaKMM pacyeToMm, YToObl Cpe3 U30MsuMM NIOTHO Mpurieran K KNeMMHOWN Korogke, T.e. YToObl oro-
NeHHble y4acTku NpoBoAa He BbICTyNanu 3a ee npegensl.

6.2.2 NMogknioueHue npubopa

MopkntoyeHne npubopa nponssoanUTCS criefyowmnm obpasom.
[oToBATCS kabenu Ans coedvHeHus npubopa C AaTtyvMkamu, WCTOYHWMKOM MNUTaHUS U UHTEp-
dericom RS-485.
Mpubop nogkntoyaeTcs Mo cxemam, npueeaeHHbIM B [MpunoxeHun b, ¢ cobnogeHnem crnegyto-
LLiel nocrneaoBaTenbHOCTY onepaLmii:
—  npubop NOAKIMOYAETCS K UCTOUMHUKY MUTAHWUS;
—  MOAKIMYaTCS NUHUM CBA3M C AaTyYnKamu;
—  MNOAKoYaKTCA NMHUKM MHTepdenca RS-485;
—  nopaeTcs NUTaHue Ha npudop.

MopkntoyaTe akTVBHBIE NMpeobpasoBaTeny C BbIXOAHbIM CUrHANoMm B BuAe MOCTOSIHHOrO Harnps-
xeHus (-50,0.+50,0 mB vnnm 0...1,0 B) MOxXHO HenocpeaCTBEHHO K BXOAHbIM KOHTakTam npubopa.
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NPEAYNPEXAEHME |Mpu noaknioyYeHnn AaTYMKoB C BbIxoaoM B Buae Toka (oT 0 go 5 MA,
o1 0 oo 20 MA, oT 4 o 20 MA) — 0ba3aTenbHbIM SIBMSIETCS YCTaHOBKa
WyHTUpYyloLwwero pesuctopa conpotueneHuem 50.0 Om (gonyck He
6onee 0,1 %) B cooTBETCTBUM C pUCYHKOM 3.3.

MopknioyeHne LWYHTUPYHOLWEro peavctopa HeobXoAuMO NPoV3BOAWTE B COOTBETCTBMU C PUCYH-
KoM 7.1,6, T.e. BbIBOA pe3ucTopa [OMMKEH 3aBOAUTLCS C TOW e CTOPOHblI BUHTOBOW KMNEMMbI, YTO U
nNpoBoA OT Aatuumka. Mpu ncnons3oBaHumn nposoaa cedeHnem 6onee 0,35 MM KOHeL, NPOBOAA W BbIBOA
pesncTopa HeobxoaMmMo CprHMBaTb Wnu cnasitb.

U. """
/

HENERANEHO! NPEBANEHO!
a) 6)
PucyHok 7.1

NMPEAYNPEXOEHUE |HeBbinonHeHne aTtoro TpeboBaHMsS MOXET NMPMBECTU K MponagaHuio
KOHTaKTa Mexay BblBOAOM Pe3ncTopa W KNemMmbl, YTO MoBre4YeT mno-
BpexzaeHve Bxoaa npubopa.
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6.3 «BbicTpas» 3ameHa npubopa

KOHCprKLIMH Knemm npwﬁopa NO3BOJSIAET OCYLLEeCTBUTL ONepaTUBHYO 3aMeHY anl60pa 6e3 pe-
MOHTa)a MNOAKIMKOYEHHbIX K HEMY BHELIHUX nuHu ceasn. NMocnegoBaTenbHOCTb 3aMeHbI npw60pa

cnegytowias:

obecTounBaloTCa BCe NUHMM CBSA3M, nogxodsiune Kk npubopy, B TOM YicCne NUHWKN nu-
TaHus;

BbIBVHYMBAIOTCS KPENEXHbIE BUHTBI MO KPasiM BEPXHEN W HUXKHEW KIMEMMHbIX KOMOZOK;
CbemHas 4acTb KIEMMHOW KONOAKM oTAenseTcs oT npubopa BMecTe C MOAKMIOYEHHbI-
MW BHELUHUMUW NIMHUAMU CBSA3U MPY MOMOLLM OTBEPTKN UMW APYroro noaxoAsilero uH-
CTpyMeHTa (yaaneHue knemm n3obpaxeHo Ha pucyHke E.1 B MNpunoxenum E);

npubop cHumaetcs ¢ DIN-peliku (Mnun OTBMHYMBAETCA OT BHYTPEHHEW CTEHKU wkada),
a Ha ero MecTo ycTaHaBMnMBaeTCs APYron C NpeaBapuTenbHO yAaneHHbIMU pasbem-
HbIMW YacTAMM KIemMM;

K YCTaHOBIIEHHOMY MpuBOpPY MOACOEAVHSIIOTCA pasbeMHble YacTu KIeMM C MOAKIo-
YEeHHbIMV BHELUHUMU FIMHUAMU CBA3K;

3aBVHYMBAIOTCA KpenexXHble BUHTBI N0 KpasiM 06eunx Knemm.

6.4 Nomexu n MeToAbI UX NoAaBNEeHUNA
6.4.1 Ha paboty npnbopa MoryT oka3sbiBaTb BNNSHWE BHELLHWE NMOMEXM:

noMexu, BO3HUKaloLye MNof AeCTBMEM 3MEeKTPOMArHWTHbIX Monen (3neKTpoMarHuT-
Hble NMOMeXxU), HaBoAMMbIE Ha caM NpuGop;

noMexu, BO3HUKaloLLWe B NUTaloLLEl ceTu.

[ns yMeHbLUEeHUs BIUAHUSA 3MEKTPOMArHUTHBIX NOMeX Heob6XOAMMO BbIMOMHATL Npu-
BELEHHbIE HIDKE PEKOMEHAALMM:
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— NPV NpoKnagke ANWHY CUrHamnbHbIX NWHWIA criedyeT Mo BO3MOXHOCTW yMeHbluaTb U
BbIAENATb UX B CAMOCTOATESIbHYIO TPACCy (MM HECKOMNbKO TPacc), OTAENEeHHY(bIX) OT
curnoBbix kabenen;

— obecneunTb HafexXHoe 3KpaHWPOBaHWE CUTHamNbHbIX NUHWUIA. JKpaHbl crneayeT arnek-
TPUYECKM U30MMPOBaTb OT BHELIHero obopyAoBaHUA Ha MPOTSXEHUWM BCeW TpaccChbl W
NOACOEANHSATL K 3a3eMIIEHHOMY KOHTAKTY LUMUTa yrpaBneHus;

— npubop pekomeHAyeTCs yCTaHaBnvBaTb B METanMyeckom Lkady, BHyTPU KOTOPOro
He [OMKHO ObITb HMKaKoro cunosoro obopyaosaHus. Kopnyc wkada gomkeH 6biTb 3a-
3eMreH.

—  [Ans ymeHbLUEHUs NomeX, BO3HUKAIOLWMX B NUTAIOLLEN CeTun, crieayeT BbINOMHATL cre-
Aylolme pekoMeHgaumm:

—  noakno4vaTb NpMbop K NUTaoLeln CeT! OTAENbHO OT CUITOBOro 060pyaoBaHus;

— NpV MOHTaXe CUCTEMbI, B KOTOpoln paboTaeT npubop, crnepyeT yyuTbiBaTb npaBuna
opraHmsaummn adEKTNBHOTO 3a3eMIIEHNS 1 NPOKIAAK/ 3a3eMITEHHbIX SKPaHOB:

—  BCe 3aseMnsiolMe NUHMU U 3KpaHbl NPOKNafbiBaTb MO CXeMe «3Be3fday, Npu 3TOM
HeobxoanmMo obecneynTb XOPOLLUIA KOHTaKT C 3a3eMIIAeMbIM 3NIEMEHTOM;

—  3asemnsowme Lenu OOIMKHbI ObiTb BLIMOMHEHbI KAk MOXHO Gonee TONCTbIMM MPOBO-
Aamu;

—  ycTaHaBnuBaTb (uUnbTpbl ceTeBbIX Nomex (Hanpumep, OBEH BC®) B nuHusix nutaHus
npubopa;

—  yCTaHaBnuBaTb McKporacswme unbTpbl B JIMHUSX KOMMyTauuu curoBoro obopyno-
BaHUs.

6.4.2 B ycnoBusix CUMbHbIX 3M1EKTPOMArHUTHbLIX MOMEX UK B CUTyauuu, Korga He yaanocb obec-
NeYnTb OOIMKHBIA YPOBEHb 3aLUMTbI OT HUX, BO3MOXHO CTMPaH/Ee AaHHbIX, XPaHALLUMXCA B S3HEproHe3a-
BMCKMOIN NamsT npubopa. TN AaHHble (B OCHOBHOM KOHMUIypaLMOHHbIe napameTpbl) MOryT 6biTb
BOCCTaHOBIEHbI NPy NomoLum nporpammbl «KoHdurypatop M110».
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7 TexHn4yeckoe obcnyxmBaHue

7.1 O6cnyxuBaHue npubopa Npu aKchnyaTaumMmn 3aKkniyaeTcst B ero TeXHUYeckoM ocmotpe. Mpu
BbINONIHEHUM paboT nonb3oBaTternb AoMkeH cobnogaTe Mepbl 6esonacHocTn (Pasgen 6 «Mepbl 6e3-
OMacHOCTU»).

7.2 TexHu4yeckuii ocMOTp Nprbopa NpPoBOAUTCS 0OCMYXMBAIOLLMM NEPCOHANOM HE PEXe OfHOro
pa3a B 6 MecsiLieB U BKIo4aeT B cebs BbIMOMHEHWe crieyoLwyx onepawuii:

— OYUCTKY Kopryca npubopa, a Takke ero KNeMMHbIX KONOAOK OT MbInw, rPsi3n U MOCTOPOHHMX
npeameTos;
— NpOoBEpPKy kayecTBa kpenneHusi npubopa Ha DIN-pelike nnu Ha cTeHe;
— NPOBEPKY KayecTBa MOAKIOYEHNS BHELLHUX CBA3EN.
OBHapyxeHHble NpK 0CMOTpe HeJoCTaTKv cneayeT HeMeAneHHO YCTPaHUTb.
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8 MapkupoBKa 1 ynakoBka

Mpw n3rotoBneHnn Ha NpMBop HAHOCATCS:

— HaumeHoBaHue npubopa;

— cTeneHb 3awmTbl kopnyca no FOCT 14254;

—  HanpsbKeHue u YactoTa nNuTaHus;

— noTpebrnsiemMmas MOLLHOCTb;

—  Kfacc 3awuTbl OT nopaxeHust anektpuyeckum tokom no NOCT 12.2.007.0;

—  3HaK yTBEpXOEHUs Tuna cpeacTB U3MepPeHui;

— eOvHbIN 3HaK obpallieHVs MPOAYKUMM Ha pbIHKE rOCYAapCTB-YNIEHOB TaMOXEHHOro coro3a
(EAC),

—  CTpaHa-u3roToBUTENb;

—  3aBOACKOW HoMmep npubopa u rog Bbinycka.

Ha notpebuTtenbckyto Tapy HaHOCUTCS:

— HavMMmeHoBaHue npubopa;

— eAVHbI 3HaK obpalleHns NPOAYKUMM Ha pbIHKE roCyapCTB-4fieHOB TaMOXEHHOro coksa
(EAC);

— CTpaHa-u3roToBUTErb;

—  3aBOACKOW HOMmep npubopa u rog Bbinycka.

Mpubop ynakoBbIBaeTCs B NOTpebUTENBCKYHO Tapy U3 rodppupoBaHHOIO KapToHa.
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10 TpaHcnopTUpoOBaHUe U XpaHeHUue

MpnBopbl TpaHCNOPTUPYIOTCA B 3aKPbITOM TpaHcnopTe nmoboro Buaa. KpenneHve Tapbl B TpaHc-
MOPTHbIX CPEACTBaxX AOMKHO NPOV3BOAUTLCS COMMACHO MpaBuiam, AeNCTBYIOWMM Ha COOTBETCTBYIO-
LMX BUAax TpaHcnopTa.

YcnoBus TpaHCMoOpTUPOBaHUA AOMKHbI cooTBETCTBOBaTh ycrouam 5 no MOCT 15150-69 npum
TemrepaTtype OKpyxatoLero Bosgyxa ot MUHyc 25 go +55 °C ¢ cobniogeHveMm mep 3awmThl OT yaa-
pOB 1 BMGpaLMiA.

MepeBo3Ky OCYLLECTBMNATL B TPAHCMOPTHOW Tape MOLUTYYHO UMW B KOHTEHepax.

YcnoBus xpaHeHust B Tape Ha ckiaje U3roToBUTENs U NoTpebuTens AOMmKHLI COOTBETCTBOBATb
ycnosusim 1 no FOCT 15150-69. B Bo3gyxe He [OMKHbI MPUCYTCTBOBaTL arpecCuBHbIE MPUMECH.

Mpunbopbl cnepyeT XpaHUTb Ha cTennaxax.

11 KomnnekTHoCcTb

Mpn6op 1 wr.
MacnopT u MapaHTUIRHLIA TanoH 1 3K3.
PykoBoacTBo no akcnnyatauum 1 3ka.
Komnakt-guck ¢ MO 1 wr.
NMPUMEYAHUE M3roToBuTEnb OCTaBNSIET 3a COGON NPaBO BHECEHUsI AOMONHEHUN B
II' KOMMIEKTHOCTb U3aenus.
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12 NapaHTUIHbIE o6GA3aTenbLCTBA

12.1 WsrotoBuTenb rapaHTupyeT COOTBETCTBME nMpubopa TpeboBaHuam TY npu cobniogeHunm
YCMNOBUIA 3KCMIyaTaumu, TpPaHCNOPTMPOBaHWS, XPaHEHNS N MOHTaxa.

12.2 MapaHTWUIAHBIN CPOK IKCNNyaTauum - 24 mecsiLa co AHS NPOAaXMU.

12.3 B cnyvae Bbixoga npubopa u3 CTpos B TeYeHWe rapaHTUMHOrO cpoka npu cobniogeHun
nonb3oBaTenem YCroBuI 3KCMyaTaumu, TPaHCMOPTUPOBaHNSA, XPaHEHUS U MOHTaxa npeanpusitie
M3roToBUTENb 00SA3YETCS OCYLLECTBUTL €ro 6ecnnaTtHblii PEMOHT UMK 3aMeHy.

12.4 TMopspok nepefayn n3genvs B pEMOHT COAepXaTcs B MacrnopTe U B rapaHTUAHOM TaroHe.
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MpunoxeHune A. Na6apUTHbIN U YCTAHOBOYHbLIN YepPTEXHU

Ha pucyHke A.1 npuBeaeHbl rabaputHele pasMmepsbl npubopa.

PucyHok A.1 — MaGapuTHbIN YepTex
Ha pucyHke A.2 npuBeaeHbl yCTaHOBOYHbIE pa3Mepbl npubopa.
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PucyHok A.2 — YcTaHOBOYHbIW YepTex
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MpunoxeHue B. MogknioyeHne npndopa

O6wuii yepTex npubopa € yka3aHUsAMY HOMEPOB KIEMM U pacnonoXeHne nepeknioyaTenen n
CBETOAMOAOB NpeacTaBneH Ha pucyHke b.1, HasHaveHve knemm npvBegeHo B Tabnuuy b.1.

HasHaueHue nepekntodaTenen:

«1» — BOCCTaHOBMNEHME 3aBOACKMX CeTeBbIX HacTpoek (cMm. pasgen 4.3). 3aBoACKOe MOoXeHue
nepekntoyatens — «KOFF» (3aBoackune ceTeBble HACTPOMKU OTKITIOYEHbI).

«2» — He UCMosb3yeTcs.

«3» — He Ucnonb3yeTcs.
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Ta6nuua B.1 — HazHayeHMe KOHTaKTOB KITeMMHOW KONoaKu npubopa

Homep HasHauyeHue Homep HasHauyeHue
KOHTaKTa KOHTaKTa
1 Mutanue ~90...264 B unu MuHyc nutaHus 13 RS-485 nuHua B
=20..375B
2 Mutanue ~90...264 B nnu nntoc nutaHus = 14 RS-485 nuHusa A
20...375B
3 Bxog 1-1 (Al1-1) 15 Bxog 5-1 (Al5-1)
4 Bxog 1-2 (Al1-2) 16 Bxog 5-2 (Al5-2)
5 Bxoa R (Al-R) 17 Bxoa R (Al-R)
6 Bxog 2-1 (Al2-1) 18 Bxog 6-1 (Al6-1)
7 Bxopg 2-2 (Al2-2) 19 Bxopg 6-2 (Al6-2)
8 Bxog 3-1 (AI3-1) 20 Bxog 7-1 (Al7-1)
9 Bxop 3-2 (AI3-2) 21 Bxop 7-2 (Al7-2)
10 Bxog R (Al-R) 22 Bxog R (Al-R)
11 Bxop 4-1 (Al4-1) 23 Bxon 8-1 (Al8-1)
12 Bxop 4-2 (Al4-2) 24 Bxopn 8-2 (Al8-2)
II' NMPUMEYAHUE Bce knemmbl Al-R coeauHeHbl mexay coboi BHyTpu npubopa, noa-
KMoYaTb AATHUKM MOXKHO K NIOGON U3 HUX.
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CxeMbl NOAKMIOYEHUsT 4aTYMKOB Pa3fnYHbIX TUMOB NpuBeAeHbl Ha pucyHke b.2 — B.7.

TC Al-R Al-R
rite AIX-2 » 11 AIX-2
axt | S A
PucyHok B.2 — Cxema nogkntoyeHus Tep- PucyHok B.3 — Cxema nogknto4yeHusi TepmMo-
MOMeTpa CONpoOTUBIEHUS 3nekTpuyeckoro npeobpasoBarens

Al-R Datunk Al-R
+ -

Darumk o+ AIX-2 . +@_@_ﬂn_+ AlX-2
@Z AIX-1 "o ~ = AIX-1

o

PucyHok B.5 — Cxema noaknoYeHus akTMBHOro

TMBHOTO AaTuYMKa C BbLIXOAOM B BUAE AaTyvKa ¢ TokoBbIM Bbixogom 0...5.0, 0...20.0
HanpsxeHns unu 4...20.0 MA

-50.0...50.0 MB unu 0...1.0 B (Rw=50,000 £ 0,025 Om)

PucyHok B.4 — Cxema nogknioyeHus ak-

NMPEQYMNPEXOEHUE |YcTaHoBKa  LWYHTUPYtO-
wero pesuctopa Rw —
obszatenbHa!
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Al-R K14 R1
AIX-2 AlIX-1

Al-R
AlX-1 R2 AIX-2

/.—0—.

K2
R1=R2 =200 - 3000 Om

PucyHok B.6 — Cxema nogknioyeHus gart- PucyHok B.7 — Cxema nogknto4eHUs AUCKpeT-
YMKa NOJIoXKEeHUs1 Pe3MCTUBHOrO TUNa HbIX AAaTYUKOB «CYXWE€ KOHTaKTbI»
0...900 Om unu 0...2000 Om
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MpunoxeHue B. MapameTpbl npndopa

O6wue napameTpbl npubopa npeacTaBneHbl B Tabnuuy B.1, KoHdUrypaumoHHble — B Tabnu-

uy B.2.

B tabnuuy B.3 npeactaBneHbl onepatuBHble napameTpbl npotokona OBEH, B Tabnuuy B.4 — pe-
mcTpbl npotokona ModBus.
MonHbI NnepeyeHb napameTpoB npubopa ¢ ykaszaHvem Tunos, nmeH, HASH-cBepTok, cnocoba
MHOEKCALMM M OMana3oHOB 3HaveHui npvBedeH B dhanne «lMapametpbsl MB110-8A» Ha komnakT-
OVCKe, BXOASLLEM B KOMMNIEKT nocTasku npubopa.

Ta6bnuua B.1 — O6wue napameTpbl

NUmsa HasBanue [donycTumble 3Have- 3aBopckan ycTaHOB-
napameTpa napameTpa HUA Ka
dEv HaseaHwe npuGopa 0o 8 cumsonos MV110-8A
VvEr Bepcusa MO 0o 8 cumBonoB YCT. U3roToBUTENEM
0: nporpaMMHsIin c6poc
exit MpuymHbI nepesanycka npubo- 6: annapaTHbI cbpoc
pa 7: BKMIOYEHME NMUTaHNA
8: cTopoxeBon Tanmep

Ta6bnuua B.2 — KoHdurypaumoHHble napameTpbl

MapameTtp OonycTumbie Kom- 3aBopackas
Ums | HasBaHue 3HaYeHus MEHT. | ycTaHOBKa
Manka BXOObl
Cj-.C Pexum paboTbl aBTOMaTU4ECKON KOppeKLmn 0: BbikntoyeH BkntoyeH
no TemnepaType cBob6oaHbIX koHLoB TI1 1: BknioyeH
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MpoaonxeHune Tabnuubl B.2

Umsna HasBaHue HdonycTumble 3Ha4YeHus KomMmeHT. 3aBoackas
yCTaHOBKa
in-t Twvin patymka 00 [aTymk OTKMoYEH
02 Cu 50 (0=0,00426)
10 | 50M (0:=0,00428)
08 | Pt50 (0=0,00385)
09 | 50M (¢=0,00391)
01 Cu 100 (0=0,00426)
15 100M (0=0,00428)
03 Pt 100 (=0,00385)
04 | 100M (0¢=0,00391)
30 Ni 100 (0=0,00617)
31 Cu 500 (0=0,00426)
32 | 500M (0:=0,00428) JlaTumk oTknoueH
33 Pt 500 (0=0,00385)
34 | 500 (0¢=0,00391)
35 Ni500 (0=0,00617)
36 | Cu 1000 (¢=0,00426)
37 1000M (=0,00428)
38 Pt 1000 (0=0,00385)
39 100001 (2=0,00391)
40 Ni 1000 («=0,00617)
16 | TCM rp.23 (53 Om) (0:=0,00426)
05 | TXK(L)
21 | KK (J)
20 | THH (N)
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MpoaonxeHune Tabnuubl B.2

WUma | HasBaHue [donycTumble 3Ha4YeHUsA Kom- 3aBoackas
MEHT. yCcTaHOBKa

int | Tun gatun- | 06 | TXA (K)

Ka 18 | TNN (8)

19 | TNN (R)

17 | TNP (B)

22 | TBP (A-1)

23 | TBP (A-2)

24 | TBP (A-3)

25 | TMK(T)

13 | Tok 0...5 MA

12 | Tok0...20 mA

11 | Tok 4...20 MA

07 | Hanpsixenne -50...+50 mB

14 | HanpsxeHue 0...1 B

26 | Pe3nCTVBHbIN AaTYUK 3aOBWKKM OT 25 10
900 Om

41 | Pe3nCTUBHbIN AaTYnK 3aABWKKK OT 25 Ao
2000 Om

27 | JaTyvk nonoxeHus 3afaBWXKKN C TOKOBbLIM
BbixogoMm 0(4)...20 mA

28 | [daTymk nonoxeHus 3aaBWXKKN C TOKOBbLIM
Bbixogom 0...5 MA

29 | OaTtymkn KOHTaKTHble (cyxue)

[aTymk OTKMto-
YeH
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MpoponxeHue Tabnuubl B.2

Umsn HasBaHue OonycTumbie Kom- | 3aBoackas
3Ha4YeHusA MEHT. | ycTaHOBKa
in.Fd | MNocTosiHHas BpemeHu LumncpoBoro punbTpa o1 0 go 1800 0.0
ItrL Mepwopg onpoca gaTynka o7 0.3 8o 30 0.5
in.SH | CaBur xapakTepucTuku gatyvka oT -999 g0 9999 0.0
in.SL | HaknoH xapakTepucTuku gatyvka o1 0.9 10 1.1 1.0
in.FG | MNonoca uudposoro dunstpa o1 0 go 9999 0.0
Ain.L | HwkHsas rpaHuua guanasoHa U3mepeHns akTuB- oT -999 no 9999 0.0
HOro gatyvka
Ain.H | BepxHsisi rpaHvua anana3oHa U3MepeHust akTuB- oT -999 g0 9999 100.0
HOro gatyvka
dP CmelleHne OeCATUYHON TOYKU 0,1,2,3 1
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OkKoH4aHue Tabnuubi B.2

Umsa HasBaHue OonycTumble 3Ha4YeHUsA KommeHT. | 3aBoackas
ycTaHOBKa
Manka CETEBbIE MNAPAMETPbI
BPS CkopocTb 06MeHa gaHHbiMu | 0: 2,4; 1: 4,8; 2: 9,6; [k6oa] 9.6
3:14,4; 4: 19,2; 5: 28,8;
6: 38,4; 7: 57,6; 8: 115,2
LEn [nvHa cnoBa AaHHbIX 0:7,1: 8 8
PrtY Twn koHTpoOnsi 0: oTcyTcTBYET (NO) no
YETHOCTU AaHHbIX 1: yeTHoOCTL (Even)
2: HeveTHocTb (Odd)
Sbit KonuuectBo cTon-6mt 0: 1 cout 1 cout
1: 2 cbuta
A.LEn | OnuHa ceTeBoro agpeca 0:8 [6nT] 8
1: 11
Addr BasoBhkin agpec npubopa MpoTokon OBEH: 16
0...247 gna A.LEn =8
0...2032 gnst ALLEn = 11
MpoTokon ModBus:
1...247
Mpotokon DCON:
0...255
Mopgpo6Hee cm. Mpunoxenue I
rS.dL | 3agepxka oTBeTa no cetu 0...65535 [mc] 2
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Iil NPUMEYAHUE

HeBO3MOXHO uMCMonNb30BaHMe B MpubOpe Creaylwwmx codeTaHun
CceTeBbIX MapaMeTpoB (M3-3a annapaTHbIX OrPaHNYEHUN):

—  PrtY=0; Sbit=0; Len=0 (KOHTpONb 4YeTHOCTM OTCyTCTBYeET, 1
cTon-6ut, 7 6uT);
—  PrtY=1; Sbit=1; Len=1 (npoBepka Ha YeTHOCTb, 2 cTOM-6UTA,

8 6uT);

— PrtY=2; Sbit=1; Len=1 (npoBepka Ha He4eTHOCTb, 2 CTOM-
6uta, 8 6uT).

Ta6bnuua B.3 — OnepaTtuBHble napameTpbl npotokona OBEH

O6o3HavyeHue HasBaHue d)op:l::)'(.qau- KommeHTapun
rEAd M3mepeHHas BennunHa | Ywmcro ¢ nna- Mpw wrartHow cutyaumm (6 6anT):
BaloLLen To4- usMepeHHas BenuyuHa (4 6aiTa)
KoM + Bpems ee namepenus 0,01 c
Float 32 + mo- (Tonbko uTeHue) (2 bavTa)
aundukaTtop
BpEMEHN
O0xFO Mpwu HewTaTHOM cuTyauum (1 6anT):
BblYMCIIEHHOE 3HaYeHne 3aBefoMO
HeBepHO
OxF6 [aHHble He roTOBbI, U3MEPEHUs eLLe
He Npov3BeAeHb!
OxF7 [JaTumK OTKMOYEH
OxF8 TemMnepaTypa XornogHOro crnasi CrvL-
KOM Benuvka
0xF9 TemMnepaTypa XonogHOro crnasi CrviL-

KOM Mana
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OkKoH4aHue Tabnuubi B.3

®dopmar gaH-

0O603Ha4YeHne HasBaHue HEIX KommeHTapumn
rEAd OxFA BblymcneHHoe 3HavyeHne Crinwkom
BENUKO
0xFB BblymcneHHoe 3HavyeHne Crinwkom
maro
0xFC KopoTkoe 3amMblkaHne
0xFD O6pbIB AaTyuKa
OxFE OtcyTcTtBure cBasm ¢ ALM
OxFF HekoppeKTHbIN kanMbpoBOYHbIN KO-
apPpULmeHT
Ta6nuua B.4 — Peructpbl npotokona ModBus
Appec peructpa
MapameTp Tun (hex) (dec)
MonoxeHne AeCATUYHON TOYKU B LIENTOM 3HAYEeHUU int16 0000 0
ans sxoga 1 (3Hady. DP)
Llenoe 3HauyeHue nsmepeHue Bxoga 1 co cMeLleHnem int16 0001 1
TOYKM
CraTyc nsmepeHus Bxoga 1 (Kog UCKMoYUTENbHON int16 0002 2
cuTyauum)
Linknunyeckoe Bpems nsmepenus exoga 1 int16 0003 3
MamepeHune Bxoda 1 B NpeacTaBneHun ¢ nraBatoLem Float32 0004,0005 4.5
TOYKOM
MonoxeHne AECATUYHON TOYKM B LIENIOM 3HAYeHUn int16 0006 6
ans Bxoga 2 (3Ha4y. DP)
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OkKoH4aHue Tabnuubi B.4

Appec peructpa
MapameTp Tvn (hex) (dec)
Llenoe 3HaueHve nsmepeHue Bxoga 2 CoO CMeLLEHNEM int16 0007 7
TOYKM
CraTtyc usmepeHuns Bxoaa 2 (Kof UCKMHYUTENBHOWN int16 0008 8
cuTyauum)
Linknnyeckoe Bpems nsmepeHus Bxoga 2 int16 0009 9
M3mepeHune Bxoaa 2 B NnpeacTaBneHun ¢ nnasatoLen Float32 000A,000B 10,11
TOYKOW
MonoxeHne AECATUYHON TOYKM B LIENIOM 3HaYeHUn int16 002A 42
ans sxoga 8 (3Hady. DP)
Llenoe 3HauyeHue nsmepeHue Bxoga 8 co cMeLLeHnem int16 002B 43
TOYKM
CraTyc nsmepeHus Bxoga 8 (Kog UCKMoYUTENbHOM int16 002C 44
cuTyauum)
Linknunyeckoe Bpems nsmepeHus sxoga 8 int16 002D 45
MamepeHune Bxoaa 8 B NpeacTaBneHnn ¢ nraBatoLem Float32 002E,002F 46,47
TOYKOM
NMPUMEYAHUE 1 Bce perncTpbl TOMbKO Ha YTEHWe, YTeHWEe PEerncTpoB OCYLLECTBIS-
eTcs komaHgamu 03 nnn 04 (npmbop nogaepxunsaeT obe kKomaHabl).

2 MNpwu nepepade 4-x banTHbIX 3HaveHui (Tvn Float 32) cTapluee cno-
BO NepeaaeTcsl B PerucTpe ¢ MEHbLWMM HOMEPOM.
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MpunoxeHue I'. O6WMe cBeaeHUs NoO NnpoTokonam oomeHa RS-485

.1 NapameTpbl npoTokona OBEH, nHaekcauus napametpoB

MapameTpbl B Npubope paspensoTcs Ha 2 rpynnbl: KOHMUIypaLMOHHbIE U onepaTuBHbIE.

KoHdurypaumoHHbie napameTpbl - 3TO NapameTpbl, onpeaensiowye koHdurypaumio npubopa,
3HaYeHus, KOTOPLIM Nonb3oBaTenb NpMcBanMBaeT C MOMOLLIO NPOrpamMMbl-KOHUrypartopa.

KoHdurypaumoHHbIMM napamMeTpammn HacTpauBaloTCcst CTPYKTypa npvubopa, onpeaensiorTcs cete-
Bbl€ HAaCTPOVK/ 1 T. A.

3HaveHna KOHMUIrypaLMOHHbIX NapaMeTpoB XPaHATCS B 3HEPrOHE3aBMCUMON NamaTh npubopa n
COXPaHSIIOTCS NP BbIKMIOYEHUN MUTAHWS.

OnepaTvMBHbIe NapamMeTpPbl — 3TO AaHHbIE, KOTopble Npubop nepenaet no cetn RS-485 npu 3a-
npoce OT MacTepa CeTW: KOMMbIoTePa, KOHTpornepa unu npubopa-perynstopa. OnepatuBHble napa-
MeTpbl OTPaXatoT TeKyLLee COCTOsIHNE perynmpyemon CUCTEMbI.

Kaxabll napameTp nmeeT MMs, cocTosiiee M3 naTuHCKux G6yks (8o 4-x), koTopble MOryT ObiTb
pasgeneHbl Toukamu, U Ha3BaHue. Hanpumep, «3agepxka otBeta no cetu» rS.dL, roe «3agepxka
oTBeTa Nno ceTu» — Has3BaHwue, rS.dL — nwvs.

KoHdu1rypauvoHHble napameTpbl UMEIOT TakkKe MHAEKC — Lndpy, OTINYaloLLYI0 napameTpbl oa-
HOTUMHBIX 3NEeMEHTOB. VIHOEeKC nepefaeTcs BMecTe COo 3HayeHnem napametpa. lNpu pabote ¢ KoHdu-
rypatopom M110 nonb3oBaTtens cam He paboTaeT ¢ MHAeKcamu, 3To AenaeT nporpaMmma.

OnepaTvBHblE NapaMeTpbl He UMetoT nHaekca. OHM MHOEKCUPYIOTCS Yepesd ceTeBow agpec. [o-
ApobHee 0 MHAEKcauMm onepaTyBHBIX MapameTpoB cM. . 4.2.1.
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.2 Ba3oBbIin agpec npubopa B ceTn RS-485

Kaxpabin npubop B cetn RS-485 nomkeH UMeTb CBOW YHUKarbHbIV 6a3oBbI agpec.

Appecauus B npotokone OBEH

InuHa 6asoBoro agpeca onpefenserca napametpom A.Len npu 3agaHum ceteBbix HacTpoek. B
agpece MoxeT 6biTb 8 Nnbo 11 6ut. CooTBETCTBEHHO, AMana3oH 3Ha4YeHui 6a3oBoro agpeca npu 8-
6uTHOM agpecaumm — 0...247, a npu 11-6utHon agpecaumm — 0...2032.

B npotokone OBEH npenycmoTpeHb! LUMpokoBeLLaTenbHble agpeca, npu 8-6uTHon agpecaumm —
255, a npu 11-6utHon agpecauun — 2040...2047.

Basosbiln agpec npubopa 3apaetcs B nporpamme «KoHdurypaTtop M110» (napametp Addr).

Mo ymonuaxuto npubop nmeet basosbi agpec =16.

BasoBbin agpec kaxgoro crnegytouiero npubopa MB110-8A B ceTu 3agaetcs no gopmyne: [6a-
30BbIM agpec npeabiayliero npubopa +8]. Takum obpasom, noa Kaxabli Npubop pesepsBupyeTcs 8
ceTeBbIX apecos.

m NMPUMEYAHUE

Appecauus B npotokone ModBus.

[unana3oH 3HayeHun 6asoBoro agpeca B npoTokone ModBus — 1...247.
LLinpokoBeLaTenbHbIn agpec B npotokone ModBus — 0.

Appecauus B npotokone DCON.

[unana3oH 3HayeHun 6asoBoro agpeca B npotokone DCON - 0...255.

[ns coBMeCTMMOCTM MpuHUMMA agpecauun ¢ ApyrMMmyu Mogynsamu
cemenctBa Mx110 pekomeHayeTcs 3amaBaTb ceTeBOM afpec
KpaTHbIM 8.
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.3 MacTep cetn

[Onsi opraHm3auum obMeHa AaHHbIMU B ceTu no uHTepdericy RS-485 Heobxogum Mactep ceTtu.
OcHoBHas dyHKuna MacTtepa ceTu - nHuLumMpoBaTtb 06MeH AaHHbIMKU Mexay OTnpasutenem v Mony-
YaTenem AaHHbix. Mpubop He MoxeT BbITb MacTepom ceTu, OH BbICTYNaeT B ponv OTNpaBuUTens AaH-
HbIX.

B kavectBe MacTepa ceTn MOXHO MCMOMb30BaTh:

— nporpammupyemble koHTponnepbl OBEH MK;
— MK ¢ nogkntoyeHHbIM nNpeobpasoBaTenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) nnu
USB/RS-485 (Hanpumep, OBEH AC4).
B npoTokonax OBEH, ModBus n DCON npegycmoTpeH Tonbko oauH MacTep ceTtu.
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MpunoxeHnue [1. KODcTnpoBKa npmnbopa

0.1 O6wme ykaszaHus

|'OCTVIpOBKa an60pa 3aKn4yaeTcqa B nNpoBeaeHUN TeXHOJOrmM4eckux onepaumﬁ, obecneunBato-
LNX BOCCTAHOBJIEHUE €r0 METPOJIONMYECKNX XapaKTEePUCTUK.

NPEAYNPEXAEHMUE |HeobxoamMmocTb NpoBedeHWs HOCTUPOBKM ONpeaensieTcs no pesyrb-
TaTtam noBepku npubopa 1 AomKHa NPoM3BOAUNTLCS TONBKO KBanudm-
LMPOBaHHbLIMK CreumanMcTaMm MeTporiorMyeckmx Cryx06, OocyLlecTB-
NSIOLWMX NOBEPKY.

Bo Bpems 10CTUPOBKK NPUOOP BbIYMCISET COOTHOLLEHUS MEXAY NOCTYNMBLUMMU BXOAHBIMW CUT-
Hanamu 1 curHanamu cooTBETCTBYIOLLMX OMOPHbIX TOYEK CXEMbI.
Mpwn nonoxuTenbHbIX pedynbTaTax ICTUPOBKN B OKHO NpoLeaypbl IOCTUPOBKM BbIBOAWUTCS CO06-
LeHuWe, YTO pe3ynbTaTbl BbIMUCIIEHUIA COOTBETCTBYIOT HOPME.
BbluncneHHble COOTHOLEHNS (KOPMULMEHTLI IOCTUPOBKW) 3annCbIBAOTCA B 9HEProHe3aBUCK-
Myt0 MaMsATb NpMBopa 1 NCNOMb3YTCA kak 6a3oBble NPU BbINOMHEHNN BCEX AarnbHENLWMX pacyeTos.
Ecnun no kakvm-Hmbyap npuunHam BblUMCIIEHHOE 3HaYeHWe ko3dduumeHTa BLIXOAUT 3a Npeae-
nNbl, YCTAHOBINEHHbIE ANS HEero npu paspaboTke npubopa, TO B NporpaMMe CTUPOBKM BbIBOOUTCH
coobLieHre 06 owmnbke 1 0 NPUYNHE ee NOSBIIEHUS.
MepeyeHb NpUYMH BO3HMKHOBEHWS OLLMOOK Npw 0CTMpOBKe Npubopa:
— 3HayeHne koapdurLmeHTa IOCTUPOBKN HIDKE YCTAHOBIIEHHOTO Af1S HEro Npeaena;
— 3HayeHne koapdurLmeHTa IOCTUPOBKY BbILLE YCTaHOBMEHHOIO AN Hero npeaena;
— OTKa3 3mMepuTenbLHOro YCTPONCTBa.
Mpy nosiBneHnn cooblieHns o6 owmnbke cnegyeT BHMMATENbHO MPOBEPUTH COOTBETCTBUE WC-
TOYHMKA CuUrHana, NoAKMIYEHHOro K KoHTakTam Bxopa, 3agaHHomy (B napametpe in-t) Tuny nepsuy-
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Horo npeobpasoBaTensi, NPaBUIIbHOCTb CXEMbl MX COEAMHEHWS, @ TakkKe 3HavyeHWe 3afaHHoro Ans
I0CTUPOBKY curHana. ocne ycTpaHeHus BbIBEHHbIX OLLMOOK onepauuio IoCTMPOBKK CrieadyeT noBTo-
pUTb B YCTaHOBINEHHOM MOpPsiAKe.
KOcTupoBKa NPOM3BOANTCS! TOMBKO ANS AaTYMKOB MOMOXEHWUS, AN OCTanbHbIX A4ATYUKOB HOCTU-
poBka He TpebyeTcs.
Mepen npoBeaeHnem OCTUPOBKN HEO6X0AMMO:
— YCTaHOBWUTb ANs AaTyuka COOTBETCTBYIOLLEro KaHana 3HaveHue napameTpa in.SH = 0, a
napameTpa in.SL =1;
— OTKIIOYUTL UMdpoBblE OUNbTPbI, YCTaHOBUB 3HaveHusi napameTpoB in.Fd v in.FG paBHbI-
mu 0,0.
Mpn nposBeaeHnn paboT no tocTpoBke npubopa cnepyeT cobnogate Mepbl 6e3onacHoCTH, U3-
NoXeHHble B pasgene 5.

NMPUMEYAHUE Mocne 3aBeplueHWs KOCTUPOBKN TpebyeTca BPY4YHYD BOCCTaHOBUTb
NPeXHNe HacTPOVKnN Npudopa.
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0.2 DcTupoBKa aaT4ynka NosoXxXeHus

MoaknounTb K KOHTaKkTaM BbIBpaHHOrO BXoAa AaTyuk noroxeHusi. Cxema noaknove-
HWS BbIGMpaeTCs B 3aBMCUMOCTHM OT TWMNa AaTyuka;

BknounTb NUTaHKE;

3anyctutb «KoHdurypaTop M110» 1 nepeitu B pexxum 0OCTUPOBKX, BbibpaB kKomaHay
Pexumbl nporpammbi | KOcTUpoBKa;

BbibpaTb FOcTupoBKa «Tun 4»;

BbibpaTb BXogHON kaHan npubopa, a 3aTem Tn AaTyvka;

BBecTu kog goctyna B pexum octuposku 118;

BbinonHWTb AencTBYs, NpeanncbiBaeMble NporpamMmmoi;

Mo OKOHYaHWM CTUPOBKWU OHOIO AaTYMKa aHaNorMyYHo NMPOBECTM KOCTUPOBKY OCTarb-
HbIX JaTYNKOB NONOXEHUS;

Mocne npoBeaeHWs1 BCeX OCTUPOBOK — BbIKIMIOYUTL NUTaHue npubopa.
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MpunoxeHune E. OTaeneHne knemm ot npubopa

PucyHok E.1 — OTaeneHune cbeMHbIX YacTen KneMm npubopa
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