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PykoBoacTBo no akcnnyaTauun (PO) npeaHasHa4yeHo Anst 03HAaKOMIEHUST C KOHCTPYKUMER, u3yye-
HWA NpaBun aKcnnyaTauum (MCNofb30BaHNs MO HA3HAYEHMIO), TEXHUYECKOro 06CnyxuBaHms npeobpaso-
BaTensi ypoBHsi pagnosonHoBoro BAPC 351U (ganee — npubop). PO conepxuT 3Ha4deHst OCHOBHbIX Ma-
paMeTpoB M XapaKTEPUCTUK.

PO pacnpocTtpaHsieTca Ha npubop ncnonHennn BAPC 3511.20, BAPC 351U.22, BAPC 35111.24,
BAPC 3511.26, BAPC 3511.28, BAPC 3511.30, BAPC 3511.32, BAPC 3511.34, BAPC 3511.36,
BAPC 3511.38.

NEPEA HAYAJIOM PABOTbI C MPUBOPOM BO U3BEXAHUE OLUMBOK NMPU MOHTAXE U
SKCMNYATALUUN HACTOATENbHO PEKOMEHAOYETCA U3Y4UTb JAHHOE PYKOBOLACTBO.

1 OMUCAHUE N PABOTA

1.1 HasHauyeHune

1.1.1 Mpubop npegHasHaveH Ans GECKOHTAKTHOro (UcnonHeHust 6e3 TpyObl-BONHOBOA4A) He-
NPEPLIBHOIO U3MEPEHUS YPOBHS XUAKUX NMPOOYKTOB B TEXHOMOMMYECKUX M TOBapHbIX pe3epByapax, Luc-
TEepHax, TaHKax 1 T.MN. CTauMOHapHbIX YCTaHOBKaXx, Npeobpa3oBaHnsi KAMEPEHHOIO 3HAYeHNs1 B LMdpOBON
(cneuundpmkaumm RS-485) n ctaHOapTHBIN TOKOBBLINA CUrHAmbl. OTWM CUrHAmNbI NOCTYNalT, COOTBETCTBEHHO,
Ha LM(POBOM N aHANoroBbI (TOKOBbLIN) BbIXOAbI Mpubopa ans obmeHa nHdopmMmaumen ¢ apyrmmm TeXHU-
YeCKMMM U annapaTHbIMK CpeacTBaMMm.

1.1.2 Mpnbop saBnsieTcs CpeacTBOM M3MEPEHUN, UMEKLUM METPOSIOrMYEeCcKue XxapakTepucTu-
kn, Hopmupyemble no FOCT 8.009-84, sapernctpupoBaH B '0CygapCTBEHHOM peecTpe CpeacTB nsmepe-
Hu nop Ne 33284-13 n gonyweH K npumeHeHuto B PO. CBnaeTenscTBo 00 yTBEPXKOEHUN TUNa CPpeacTs
namepeHni RU.C.29.004.A Ne 49545. Cpok gevicteus go 21 sHeapsa 2018r.

1.1.3 MprGop MOXET NPUMEHSATLCA ONA U3MEPEHUs creaylolnMX BUOOB XUOKUX NPOAYKTOB:
BOAA, PasnuyHble PAcTBOPbI XMMUYECKUX BELLECTB, KUCMOThI, Lenovn, HedTb, CBETMbIE U TEMHbIE Hed-
TenpoayKTbl.

114 Mpubop mMoxeT akcnnyaTupoBaTbes B cocTaBe ACY B KayecTBe nepBUYHOro npeobpaso-
BaTensa ypoBHsi. ®yHKUMOHMpPOBaHMe npubopa B coctaBe ACY obecneumBaeTcs B KOMMIEKTE CO crie-
OYIOLLMMM TEXHUYECKMMU CPeaCcTBaAMM:

— nepcoHanbHbIM kKomnbtoTepoM (M3BM), coBmecTumbiM ¢ IBM PENTIUM Il unv Bbiwe;
—  WCTOYHMKOM NUTaHUA NOCTOSAHHOrO Toka 24 B, 0,5 A;

— npeobpasoBaTenem uHTepderica RS-485/RS-232 nnn RS-485/USB;

— peTpaHcrnaTopom uHtepdenca RS-485 (Ha kaxpable 32 npmubopa ceepx nepsbix 31);

— nporpamMmmHbIM obecnevyeHmeM BEPXHErO YPOBHSI.

1.1.5 ®PyHKUMOHUPOBaHME Npubopa Npyv aBTOHOMHOM MNpUMeHeHuM obecnednBaeTcs B KOM-
nrnekTe co cneaylLwuMmn TEXHUYECKUMU cpeacTBamm:

— YHMBepcasnbHbIM BTOpUYHEIM NpeobpasoBatenem YBI1 02;

— un3MmepuTenem Toka c npegenom namepenus 20 MA (Npm HeOBXo0AMMOCTHN);
nnu:

— 6nokom ynpasneHnsi u koHTponsa BYK-02;

—  WCTOYHMKOM NUTaHUA NOCTOAHHOro Toka 24 B, 0,5 A;

— un3MepuTenem Toka ¢ npegenom namepenus 20 MA (Npym HEOOXO0AMMOCTHN);

1.1.6 Mpubop cooTBeTCTBYET TpeboBaHUAM TexHMYECcKOoro pernameHta TamoOXeHHOro cow3a
TP TC 012/2011, crangaptoB [OCT 30852.0-2002 (M3K 60079-0:1998), NOCT 30852.1-2002
(M3K 60079-1:1998) u FTOCT P 52931-2008, umeeT MmapkupoBky B3pbiBo3awmtbl « 1TExdIIBT4 X» n npea-
HasHa4yeH Ans yCTaHOBKWM BO B3PbIBOOMACHbLIX 30HaX MOMELLEHNI U HApPYXXHbIX YCTAHOBOK COrAacHO MapKu-
poBke B3pbiBo3awmTbl n FTOCT 30852.13-2002 (MOK 60079-14:1996).

1.1.7 Mpubop MOXEeT NPUMEHSATLCHA MPU HanM4MM M3BLITOYHOrO AaBneHus B paboyem pesep-
Byape 1 B Juana3soHe TemnepaTtyp, 3Ha4yeHWsi KOTOPbIX YCTaHOBMEHbI B HAacTosweM PO.
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1.1.8  [pu paGoTe npubop obecrneunBaeT HEMPEPLIBHYO aBTOMATUYECKY0 CaMOANArHOCTUKY U
CUrHanm3aumio OTKa3oB.

1.1.9 Mpnbop He npegHa3HayeH Onsi NU3BMEPEHUST YPOBHSA pa3fernia HECMELUMBAOLNXCS KNOKO-
CTeW W, B YAaCTHOCTU, AN onpeaeneHns ypoBHS noaToBapHow BoAbl. Mprubop He npegHasHayveH anst uc-
Monb30BaHWSA B CUCTEME 3aLLMTbl pe3epByapa OT aBapUMHOro NepenosiHeHs.

1.2 OCHOBHbIe TEXHUYECKNEe XapaKTepPUCTUKU
1.21 HomuHanbHas ctatnyeckas pyHkuns npeobpasoBaHusa:  nMHeHas
1.2.2 [vana3soH namepeHns ypoBHa H y min ... H y max B 3aBU-

CMMOCTM OT WUCMONHeHns nNpubopa 1 3HaYeHUS OTHOCUTENbHOW AM3neK-
TPUYECKOW NPOHULLAEMOCTU € KOHTPONUPYEMOTO NPOAYKTa, MM:

-  BAPC 35111.20, BAPC 3511.22, BAPC 3511.24, BAPC 35111.26,

BAPC 3511.28, BAPC 3511.30, npu g, oT 1,8 go 4 ot 600 Ao 20000
— BAPC 3511.20, BAPC 3511.22, BAPC 3511.24, BAPC 3511.26,

BAPC 3511.28, BAPC 3511.30, npu & > 4 ot 600 no 30000
— BAPC 3511.32, BAPC 3511.34 Tonbko npu g > 4 ot 600 po 6000
- BAPC 3511.36, BAPC 3511.38, npu g, = 1,8 o1 600 go 5000
MpumeyaHus

1 H y min — YPOBEHb MPOAYKTA, HUXE KOTOPOro OTPaXeHWe paavnocur-
Hana oT AHa pe3epByapa OKasblBaeT BNusHWE Ha pe3ynbTaTbl U3MEPEHUs
npubopa. 3aBUCUT OT &, U CTEMEHU MOTTIOLLEHMS NMPOAYKTOM pagnocurHa-
na. HguevayaneH Ans Kaxaoro Buga npoaykTa.

2 H y max — YPOBEHb NPOAYKTa, BbilLe KOTOPOro paccTosiHMe OT MOH-
TaxHoro cpnaHua npubopa [0 npoaykTa B pesepByape CTaHOBUTCS
MeHbLUe “HemamepsieMoro yyacTka” (n. 2.6.1).

3 lMorpeluHOCTb M3MepeHUst ypoBHSA npoaykTa Bbiwe H y max Unn
HWxe H y min HE rapaHTMpyeTCcs.

1.2.3 Mpepen gonyckaemon abCoOnMOTHOW OCHOBHOM MoOrpeLu-
HOCTW U3MEPEHUS YPOBHS NO LIMAPPOBOMY BbIXOAY A, MM: +1 (x4)*

1.24 lMpepen gonyckaeMon OTHOCUTENbHOW OCHOBHOW Mpu-
BEAEHHOW NOrPeLHOCTN BbIXOQHOMO CUrHamna nocTOSIHHOrO Toka Ha aHa-
norosoM Bbixoae v, %, He Gonee: 0,17

MpumeyaHus

1 MorpelwHoOCTN A 1 y rapaHTUPYHOTCA TOMBKO NPU rMagkomn (POBHOM)
NMOBEPXHOCTM KOHTPOMNMPYEMOTrO MpoayKTa.

2 lMorpelwHocTb y onpegensdeTca Ang npeaenoB N3MEHEHUS BbIXO4-
HOro curHamna rnocTtosiHHoro Toka 4 ... 20 mA

3 *To TpeboBaHuto noTpedbuTens.

1.2.5 Mpepen ponyckaemMon LOMOSTHUTENbHOW MOrpPeLIHOCT
N3MepeHnst OT BIIMSAHUSA TeMNepaTypbl OKpyxatoLero sosgyxa, mm/10°C:  +£0,5

1.2.6 Mpemen u3mMeHeHWs BbIXOAHOrO CUrHama noCTOAHHOro
Toka no MOCT 26.011-80 npu conpoTueneHunn Harpysku < 0,5 kOm, MA: 4..20

MpumeyaHue — Bo3MoXxHa ycTaHOBKa NpenerioB U3MEHEHUs Bbl-
XOAHOro curHana noctosiHHoro toka 0 ... 20 MA nnm 0...5 MA. Tpu atom
3HayeHve norpewHocTn y He npesbiwaeT 0,2% n 0,6%, COOTBETCTBEHHO.

1.2.7 [MapameTpbl ceTn NUTaHUA NOCTOSIHHOIO TOKa:

—  HOMWHarnbHOe HanpsikeHue, B 24
—  DONyCTMMOE OTKITOHEHME HaNpPsXeHWs1 OT HOMUHanNbHoro, B +6

4
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1.2.8 MoTpebnsiemast MowHoCTb, BT, He Gonee: 9

1.2.9 HoMUWHanbHbIE 3Ha4YeHUs KnMMaTU4ecKux pakTopoB Mo
FOCT P 52931-2008 — rpynna C4, HO npu 3TOM:

— TeMmnepaTypa OKpy>KaloLLero Bo3ayxa B guanasoHe, °C oT muHyc 40 go nntoc 50
— OTHOCUTENbHasA  BMaXHOCTb  OKpyXaloLllero Bo3gyxa npu

TemnepaTtype nntoc 35 °C 6e3 koHaeHcaumm Bnaru, % 0o 95
— aTMocepHoe fasneHne B AnanasoHe, Kla ot 84 po 106,7

(pasmeLLeHne Ha BbICOTE OO
1000 m Hag ypoBHEM MOpS)

1.2.10 TlapameTpbl KOHTPONMPYEMOrO NPoAYKTa:

a) Temnepartypa, °C:
— BAPC 3511.20, BAPC 3511.22, BAPC 3511.24,

BAPC 3511.26, BAPC 3511.28, BAPC 3511.30,

BAPC 35111.36, BAPC 35111.38 oT muHyc 40 go nntoc 200
— BAPC 35111.32, BAPC 35111.34 oT muHyc 40 go nntoc 100
©0) naenexwve, MMa:
— BAPC 3511.20, BAPC 3511.22, BAPC 3511.24,

BAPC 3511.34, BAPC 3511.38 o1 0,09 no 0,16
— BAPC 35111.26, BAPC 3511.28, BAPC 35111.30,
BAPC 3511.32, BAPC 3511.36 ot 0,09 1o 1,6

MpumeyaHue — TemnepaTypa MOHTaXHoOro dnaHua pesepsyapa u
OKpYXXaloLero Bo3gyxa B MECTe YCTaHOBKM npubopa He [orkHa
npesbiwatb nnoc 50 °C.

1.2.11  Bwupg B3pbIBO3ALLMTDI: “B3pbIBOHENPOHNLI@EMas
obonoyka”

1.2.12 CrteneHb 3awuTtbl, obecnedynBaemass 0OOSIOYKOM MO

FOCT 14254-96 (M3K 529-89): IP65
1.2.13 TNapameTpbl curHana LmMdpoBOoro Beixoaa: no crangapty EIA RS 485,
9600 6ut/c

1.2.14 DneKTpuyeckoe COMpOTUBIIEHME M3OMNAUUKN Lienen nuta-
HUS, LMPOBOIroO 1 aHANoroBOro BbIXOAOB OTHOCUTENBHO Koprnyca, MOMm,

He MeHee:
— B HOpMarbHbIX KIIMMaTUYECKNX YCOBUSAX 20
— NpU BEPXHEM 3HAYEHUN TeMNepaTypbl OKpYyXatoLLlero Bo3ayxa 5
—  NpW NOBbLILLIEHHON BNAXHOCTN OKpYXatoLLlero Bo3ayxa 1
1.2.15 Macca, kr, He bornee: 30
MpumeyvaHue — Macca npnbopoB cneuunanbHbIX UCMOSTHEHWI
MOXET OTNIMYaTbCS OT YKa3aHHOW BENTUYMHBI.
1.2.16 TabapuTHble N NPUCOEANHNTENBHbIE PasMepbl npunoxexHue A
1.2.17  XapakTepuCTMKN HaOEXHOCTHU:
— HapaboTka Ha OoTKas, 4, He MeHee 67000
—  CPOK cnyx6bl, net 14

1.3 YcTponcTeo u paboTta

1.3.1 Mpnbop cocTounT U13:

— ©Bnoka obpaboTku, npeacTaBnsaoLLero cobor B3pbIBOHENPOHMLIAEMYO anlOMUHUEBYIO 060SOYKY C
pacnonoXXeHHbIMU BHYTPWU 3N1EKTPOHHBbIMU MOAYINAMMW;
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— aHTeHHo-BonHoBoAHoM cuctembl (ABC) nnm BonHoBogHoW cuctemsl (BC), npegHa3HavyeHHon ans
nepegayv n npuema mnsny4aemMomn n OTPaKEHHOW PafMOBOSIH, CMOHTUPOBAHHOW HA MOHTaXXHOM doriaHue,
cny>allum 4nsi yCTaHOoBKM Npubopa Ha dnaHue natpybka pabovero pesepByapa;

— Kabens onsa anekTpuyYeckoro NOAKNoYeHnst npudopa.

BHelwHWIA BUA 1 coctae npubopa nokasaH Ha pucyHke 1.

[eTann aHTEeHHO-BOSTHOBOAHOW CUCTEMbI, HEMOCPEACTBEHHO KOHTaKTUpyloWwmne C atMocdepon
BHYTPU pe3epByapa, BbIMOMHEHbI U3 MaTepuanos, CTOMKMX K XUMUYECKMM BO3OENCTBUSM — HEPXKABEHO-
Lewn cTanu n ptoponnacra.

BspsisoHenpoHuyaemas obonoyka

Bnok obpabomku

R

L

Kabenb

MoHmaxrbild griarey /

PyriopHas aHmeHHa

PucyHok 1 - CocTaBHble YacTu npubopa

1.3.2 Bnok obpaboTku ypoBHemepa npukpenneH k ABC ¢ nomoLlpto YeTblipex LINUIeK ¢ ranka-
Mu M8, pacnonoxeHue KOTOpbIX MOKa3aHO Ha pucyHke 2. KoHCTpykumusa npubopa no3BOSsET OCYLLECTB-
natb (npu HeobxoaMmocTu) oTcoeamHeHne Groka obpaboTkm 6e3 OeMOHTaxa aHTEeHHO-BOTHOBOAHOM
cucTeMel, T.e. 6e3 pasrepmeTusaLmmn pesepayapa.

PucyHok 2 — Kpennexune 6noka o6paboTku kK aHTEHHO-BOJTHOBOAHOW cUCTEME
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1.3.3 B uensax obecneyeHnss BO3IMOXHOCTM 3KCMyaTaumum B pasfMyHbIX YCIOBUSIX MPUMEHEHNS
CyLLeCTBYET psi MCMONHEHMI Npubopa, oTnuyakLwmxcs koHcTpykumernn ABC (BC). Kpome Toro, Ha ba3se
HEKOTOPbIX UCMONMHEHUA ANA yvyeTa WMHAMBMAYANbHbIX YCIOBUWA MPUMEHEHUSI BO3MOXHO M3rOTOBIIEHUE
crneumanbHbIX UCNONTHEHU Npmubopa, OTNMYalLWMXCa pa3mepamu BonHoBoda (Tabnuua A.1). Pasnuuumsa
NCNOJTHEHWU NpMbopa 1 YCNoBMst NPUMEHEHNSI NpuBeaeHbl B Tabnuue 1.

Tabnuvua 1
Twvn aHTeHHBI,
WUcnonHeHue M YcnoBus
OBHeMepa SOnHOBOAHOU npUMeHeHus
yP cUcTeMbI
BAPC 3511.20
Bes n3bbiTo4HOro faBneHus B pesepByape, TeMneparypa
BAPC 3511.22 npogykta ot —40°C go + 200°C
BAPC 3511.24
PynopHas
BAPC 3511.26
MN3bbiTouHOE AaBneHne B pesepByape o 1,6 Mla,
BAPC 35111.28 TemnepaTypa npogykta ot —40°C go + 200°C
BAPC 3511.30
CTtepxHeBas = % ypa ipoly a
EAPC 35111.34 e3 u3 blTquoroo,anneHMﬂ B;pesepByape, TemnepaTypa
npogykta ot —40°C go + 100°C
EAPC 35111.36 MN36biTO4HOE JaBneHne B pe3ep°Byape Jo 1,55 MMa,
TemnepaTypa npoaykta ot —40°C go + 200°C
Tpyba-sonoson be3 n3bbiTouHoro gaene pesepByape, TemnepaTypa
n3bbITOYHOrO JAaBMNEHUS B Byape, Temnepary,
BAPC 35111.38 npoaykra ot —40°C go + 200°C

MpumeuaHune — Mo cornacoBaHMi0 C 3aKa34yMKOM BO3MOXHO M3roTOBIIEHME cheumnanbHbIX UCnor-
HeHuit Npubopa Ana YCrnoBuii NPUMEHEHNS, He yKasaHHbIX B HacTosiweM PO, nMerolimx HectaHaapTHbIe
MOHTa)XHble (oriaHLbl, TUMbl (pPasmMepbl) aHTEHHbI M BOSTHOBOAHOM cucTeMbl. [ns cneuuanbHbIX UCMOHE-
HMN npubopa pgenaeTcs COOTBETCTBYlOWAs 3anucb B pasgene “Ocobble oTMeTkM” nacrnopra
KOAWNI.400756.001-03 TC.

1.3.4  BO3MOXHOCTb NMPUMEHEHUS KAKOrO-NMBO U3 UCMOSTHEHUIA B KaXKOOM KOHKPETHOM Cryyae
onpefensieT COBOKYMHOCTb CIeAYHLLMX NapaMeTpoB:

—  KO3(MPULMEHT OTpPaKeHUst OT MOBEPXHOCTU KOHTPONMPYEMOro MPOAYKTA, 3aBUCALLMIA, B CBOIO
ovepenpb, OT ero AUINEKTPUYECKON MPOHULLAEMOCTH;

— 3aTyxaHWe pagvocurHasna B KOHTPONMPYEMOM NPoayKTe, onpeaensiowee ypoBeHb OTPaXXeHns oT
OHa pesepByapa;

— usm4eckoe COCTOsIHNE CaMoro NpoayKTa U ero NoOBEPXHOCTU, AnanasoH U3MepeHusl, reoMeTpu-
yeckasa bopMa pesepByapa U T. 4.

Bbibop mcnonHeHus npubopa, COOTBETCTBYHOLLEro YCMOBUSAM 3JKCMiyaTauuu, Npou3BOAMT npea-

NPUSITUE-N3rOTOBUTESNb HA OCHOBAHUWM AaHHbIX, NPeAoCTaBNAeMbIX NoTpebutenem (3akasymkom) npu 3a-
NOSTHEHUM OMPOCHOTO NNCTA.

BHUMAHUE! NMPU CAMOCTOATENIbHOM ONPEAENEHUNA 3AKA3YUMKOM UCMONHEHUA
NMPUBOPA NMPEOAMNPUATUE-U3TOTOBUTESNIb HE MOXET FAPAHTUPOBATb NMPABUNIbHOCTb
Ero ®yHKLUMOHUPOBAHWA.

1.3.5 Mpubop npencrtaBnsieT cobov pagvMoBOMHOBLIN JANbHOMEP C HEMPEPbLIBHBIM U3ITyYeHM-
eM. C nomowybto ABC nnn BC nepepatumk 6noka obpaboTkvM nanyyvaeT pagvocurHan ¢ nepuogmyecku
MEHSIOLLENCS YacTOTOM B HanpaBreHUn NOBEPXHOCTU KOHTponupyemoro npogykra. OTpaxeHHbIn OT no-
BEPXHOCTU MpoAyKTa pagunocurHan, npuHatein ABC unu BosspatmBlumica BHyTpu BC, nonagaet B npu-
eMHUK B6rnoka ob6paboTky, B KOTOPbLIV Takke MOCTyNaeT YyacTb M3ry4yaemoro curHana. B pesynbtarte B3au-
MOOEWNCTBUSA B MPUEMHMKE U3NYYEHHOTO U OTPaXXEHHOro CUrHaroB, Ha ero BbIXO4e BblAENseTcs curHan ¢
4acTOTON, NPONOPLMOHarnbHOW AanbHOCTM A0 MOBEPXHOCTU MpoaykTa. ATOT curHan obpabaTtbiBaeTcs C
nomMoLlblo0 MUKponpoleccopa. Pedynbtatom o6paboTkn sBnseTca nHdopmMaums o ganbHocTu (Tekyllee

7
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paccTosiHMe) OO OTpaXkatoLlen NOBEPXHOCTU, KOTOPOE NEPECUNTLIBAETCHA B TEKYLLMI YPOBEHb KOHTPOMM-
pyemoro npogykta. OQHOBPEMEHHO C 3TWM, Ha COOTBETCTBYIOLLUMX BbIXxogax npubopa dopmMupyroTcs
LMdPOBOI 1 aHArOroBbIN (TOKOBLIN) CUrHasbI, NpeaHasHadYeHHble Ans nepegayun 8 O9BM unuv BTopuyHbIn
npeobpasoBartenb MHpopMaLun o pesynbTate U3MepeHus.

Mpnbop obecneymBaeT BbICOKYIO TOYHOCTb U3MEPEHUS N CTabUMbHOCTL NOKasaHW He3aBUCMO OT
BO30eNCTBMA AecTabunuanpyowmx gpaktopos (LUMPOKUA Ananas3oH TeMnepaTtyp, arpeccUBHLIN XapakTep
KOHTPOMMPYEeMOro NpoayKTa u OKpy><atoLLen cpedbl, UCNapeHns Unu 3anbineHHOCTb BHYTPU pesepByapa).

1.3.6 Llenn nutaHus, undgpoBoro u aHanoroBoro BbIXOOOB BbIBOAATCS U3 6noka obpaboTku
npmbopa 4epe3 cneuuanbHbii kabenb, cooTBeTCTByWOWMIA TpeboBaHuam [OCT 30852.1-2002
(M3K 60079-1:1998), anuHon 5 m. Mo ocobomy TpeboBaHMIO 3aKa34dMka BO3MOXHa NocTaBka npubopa ¢
OpYyron onvHown kabensi.

1.3.7 B npubope npedycMOTpeHO ranbBaHWYECKOe pasfgeneHve Lenen yCTPOWCTB, MOAKIHo-
YaeMblX K LM(POBOMY U aHanoroBoMy BbIXxodaMm, Kak mexay cobOon, Tak U OT Lenu NUTaHus 1 3axuma
3a3eMI1eHMs, PacrnosioKeHHOro Ha 6rioke o6paboTku.

1.3.8 Mpnbop Npon3BoANT NEPECHET B BbIXOAHOW CUrHaN NOCTOSHHOIO TOKa 3HAYeHWUIA OOHOM 13
ABYX BENMYMH (MO BbIOOPY NOMb30oBaTensl): TEKYLEro YpoBHsl Unn cBobogHoro npoctpaHcTea. [pu BoisiBne-
HUM oWnbKK ¢ NMOMOLLbIO BCTpOGHHOI;I CUCTEMbl CaMOANarHOCTUKH, I'IpI/I60p BblAaeT 3Ha4YeHne BbIXOOHOIo
CMrHarma nocTOSsIHHOrO TOKa, BblOMpaemoe Monb3oBaTenemM M3 HECKOMbKUX BO3MOXHbIX BapuUaHTOB Mpu
nporpamMmmHon HacTpouike npubopa (n. 2.6.5).

14 Ob6ecneyeHue B3pbLIBO3ALUTDI

1.4.1 Mpnbop oTHOCUTCA K B3pbIBO3ALLULLEHHOMY 371EKTPOOOOPYAOBAHUIO YPOBHS «B3pbIBOGE-
3onacHeiny no NOCT 30852.0-2002 (M3K 60079-0:1998). YepTex cpencTts B3pbiBO3aWMThl npubopa
npuBegeH B NpunoxeHun b.

14.2 B3apbiBoGe3onacHocTb Npubopa obecneymBaeTcs 3a CYET:

— 3aKNio4vyeHusi TOKOBeOYLLMX YacTen BO B3pbIBOHENPOHMLAEMYO 000M0YKY CO LLeneBoi B3pbl-
BO3aLUMTON B MECTax COMpshKeHUs getanen n y3noB B3pbIBOHENPOHULAEMON 0B0N0YKN, CNOCOBHYI0
BblAepXaTb JaBeHne B3pbiBa M UCKNIOUNTL Nepedadvy B3pbiBa B OKPYXKatoLLyto B3PbIBOONACHYIO Ccpe-
ay. NpoYHOCTb B3pbIBOHENMPOHMLI@EMOWN 000TOYKN NOATBEPXKOAETCS pe3ynbTaTaMn UCNbITAHWUI;

— OrpaHu4YeHnst TemnepaTypbl HarpeBa HapyXXHbIX YacTen 06ono4ku 3HadeHuem 135 °C;

— YMnoTHeHus1 kabena B wTyuepe repmeTtusmpytowen 3anmmekon no [OCT 30852.1-2002
(M3K 60079-1:1998);

— npefoxpaHeHnss OT CaMOOTBUHYMBAHWUSI pPe3bOOBLIX COEAMHEHWUN, Kpenswmx AeTann CpeacTB
B3pbIBO3aLNTLI NpMbopa;

— Hanuuust NpegynpeavTenbHOM HagnNWcKU Ha B3pbIBOHENPOHUUAeMon obonovke “OTKpbIiBaThb,
OTKINIOYMB OT ceTn”.

1.5 CneuunanbHble ycnoBus ob6ecne4vyeHnna 6e3onacHOCTU npu akcnnyatauyuu

1.5.1 3Hak X, yka3aHHbI NOCMe MapKUPOBKM B3PbIBO3aLUUTLI, O3HAYaET, YTO NpU SKCMnyaTauum
npubopa Heobxoammo cobnogaTs crieayroLme TpeboBaHus (CneunanbHble YCNoBUs):

— BC€ BHeLUHWe kabenbHble NMHUK NS NOAKMYeHNs Npubopa B npedenax B3pbiBOONACHON 30HbI
OOMKHbI ObITb NPONOXEHbI B CTarnbHbIX Tpybax AvameTpom 3/4 groriMa, Ans Yero Ha wryuepe kabenbHo-
ro BBOJA BbINONIHEHA COOTBETCTBYIOLAsA pe3bba;

— [ANs BbINOSIHEHMST MPOMEXYTOYHbBIX COeauHeHun kabensi npubopa c kabenem (kabensmu) ot
BHELLUHMX YCTPOWCTB HEOOXOAMMO UCMONb30BaTb MPOMEXYTOYHbIE KIEMMHbIE KOPOOKM BO B3pbIBO3aLLM-
LLleHHOM MCNOoJTHEeHUN, yCTaHaBnnBaeMble Ha pr6HbIe coeanHeHund, nMmerwine ceme¢)|/|KaT COOTBETCTBUA.
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1.6 MapkupoBka n nnoméupoBaHue

1.6.1 Ha Tabnuuke, pasmelleHHoOn Ha Onoke obpaboTku mpubopa, ykaszaHa crnegywolias WH-
dopmauyus:

— Ha3BaHWe CTpaHbl U HaMeHoBaHMWe NpeanpuAaATUA-n3roToBUTENA;

— HaumeHoBaHue 1 Tun npubopa;

— 0b03HaYeHne TEXHUYECKNX YCIIOBUIA;

— MapKMpoBKa B3pbIBO3aLLMUTDI;

— un300paxeHne cneumnanbHOro 3Haka B3pbiBOOEe30nacHoOCTY;

— [AnanasoH TeMnepaTyp OKpy»KatoLLel cpeabl;

— 3HaYeHMs1 HOMMHANbHOMO HaMPSKEHMS MUTAHUSA U MAaKCMMarbHOW MOLLIHOCTY;

— Kopj cTeneHu 3awmTbl, obecneymnBaemoin 060mno4vKon;

— 3aBO/ACKOW HoMep npnbopa;

— Mecsl W rof U3roTOBIEHNS;

— HoMep cepTudmKaTa COOTBETCTBUS;

— 3HaK yTBepXxaeHua tuna cpencTs V|3mepeHv||7|;

— HOMep ucnonHeHus npubopa;

— 3Hak 3a3eMreHus.

MapkmpoBka (Kpome HoMepa UCMoSIHEHMs Npubopa, 3aBOACKOro HoMepa, Mecsiia U roaa UsroTos-

NEHNsi, HAHOCKMMbIX FPaBUPOBKOW) BbINOMHEHa POTOXMMUYECKUM cnocoboM. MapkupoBka obecneumBaeT
COXPaHHOCTb HaAMUCEN U 3HAKOB B TEYEHME Cpoka crybbl npubopa.

1.6.2 Ha kpbiwke Onoka obpaboTkM NUTbEM BLINOMHEHA NpegynpeauTenbHas Hagnucb «OT-
KPbIBaTb, OTKIMIOYUB OT CETUY.

1.6.3 Kpbiwka 6rioka ob6paboTkm nroMmobupyeTtca crykbom TEXHUYECKOro KOHTPOMNsS npegnpu-
ATUNA-N3TOTOBUTESTA.

164 Ha TpaHcnopTHyto Tapy (AWKMK) HaHeCeHbl OCHOBHbIE, AOMNOMHUTENbHbIE U MHAOPMaLM-
OHHble Hagnucu, a Takke MaHunynaumoHHble 3Hakum "BEPX", “BEPEYb OT HAIPEBA",
“BEPEYb OT BJIAI”, “XPYIMNKOE. OCTOPOXHO” no IOCT 14192-96.

2 NCNnoJib3OBAHUE MO HA3HAYEHUIO

21 O6Lwume nonoxeHusn
211 Mpunbop nocTaBnseTcsa NOTPedUTento NOMHOCTLI0 COOPaHHLIM.

2.1.2  TapaHTuilHble 006si3aTenbcTBa NPeanpUATUS-U3rOTOBUTENSA HEe PacrnpoCTPaHSTCA Ha
cryyan HecobntogeHns notpebutenem TpeboBaHMii HACTOSALLETO PYKOBOACTBA MO dKCNyaTauuu.

2.1.3 He pgonyckaetcsa akcnnyartauus npubopa npy nosiBNeHur cooblieHun ob oTkasax unm
HeJonMyCTUMbIX pexmnmax paboTbl ero 3MeKTPOHHbIX MOAYIEN, BbIABISEMbIX C MOMOLLb BCTPOEHHbIX
cpeacTtB camoguarHocTuki. CoobLueHns nepeaaroTcsl Yepes MHTePdENCHBIA BbIXO B BUOE KOAOB OLUU-
00K, onncaHne KoTopbIX NprMBeAeHo B Tabnmue 13.

214 3arpsisHeHne 6noka 06paboTkM CYLLECTBEHHO YXyAllaeT YCrioBMS €CTECTBEHHOro oxna-
xaeHunst npubopa. Bo msbexaHue Bbixoga npubopa M3 CTpos M3-3a neperpeBa HeoOGXOAMMO CBOEBpe-
MEHHO NPOU3BOAUTL OYUCTKY Brioka 06paboTku OT 3arpA3HEHUI.

21.5 Mpu skcnnyataumu Nnpubopa BHE NOMELLEHU HACTOATENBHO PEKOMEHOYETCS YCTaHOBUTL
HaJ HYM HaBecC Ans 3aliMTbl OT neperpesa noj BO3AeNCTBMEM CONMHEYHOro U3nyyeHus, a TaKkke Ans Mu-
HUMM3aLUN BO3OENCTBUS aTMOCHEPHbBIX OCaAKOB.

2.1.6 Mpu makcumanbHOM MOMOXEHMU YPOBHS B pe3epByape B criyvyae, Korga temnepatypa
KOHTponMpyemMoro npogykra npesbiwaeTt nmoc 50 °C, Heobxogumo creauTb 3a obsi3aTenbHbIM BbIMOS-
HeHnem TpebosaHwui n. 1.2.9 onsa 6rnoka o6paboTkM, B NPOTMBHOM Crlydae BO3MOXEH neperpes npmbopa
C ero nocneayloLwum BeIXO4OM U3 CTPOS, €Cnv, HanpMMep, HEAOCTaTOYHO €CTECTBEHHOIO oxnaxaeHus. B
3TOM Crny4ae Heob6XxoOUMO MPUHSTL Mepbl MO JOMOMHUTENBbHOMY OXNnaXaeHuo npubopa.
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2.1.7 Mpu NpoBeAeHUM 3MEKTPOCBAPOYHbLIX paboT Ha METANIOKOHCTPYKUMSIX, HA KOTOPbLIX YC-
TaHOBIEH Npnbop, NMbo B HenocpeAcTBEHHOW 6IM30CTN OT ero kabenbHbIX JIMHUIA CBA3W, PEKOMEHAYET-
Cs1 OTKIIOYMTb M, cCODMoaasi OCTOPOXKHOCTb, AEMOHTMpOBaThL 610K 00paboTkmn npubopa, pyKoOBOACTBYSACH
pucyHkom 2. B cnydyae HEBO3MOXHOCTM OEeMOHTaXa HeOOXOAMMO Ha BPeEMS CBapOYHbIX paboT obecTto-
YUTb NPMBOP U OTKMHUUTL ero kabernb OT NMUHWIA CBS3N.

2.1.8 Mpwn akcnnyaTtaumm npubopa HeOBX0ANMO YyYMTbIBaTb MeLLatoLLee AeNCTBNE PagNoBOIH,
OTPaXEeHHbIX OT METanfM4yeckoro gHa pesepByapa. OTO AOMOMHUTENbHOE OTPaXeHUE MOXET BO3HMK-
HYTb, €CIM NPOAYKT XapaKTepu3yeTcst MasnbiM CTENEHbIO MOrfoLWeHNsa paguoBOSiH, a 3Ha4eHne ero ypoB-
HA 6nunsko nnn HUxe H y min. lononHnTensHoe oTpaxeHne obpabaTbiBaeTcs NPMGOPOM BMeCTe C Nosnes-
HbIM (OT MOBEPXHOCTU MPOAYKTA), YTO YXyALAeT TOYHOCTb U CTAabUNbHOCTL uaMepenuii. Mpu Hanuuum B
pesepByape NOATOBAPHOW BOAbl, UAMEPEHUE YPOBHSA C rapaHTUPOBaAHHOW MOMPELLUHOCTBI0 TaKKe MOXeT
obecreunBaTbcsl NpU BbICOTE €O NPOAYKTa Haj NOATOBAapPHON BOAON He MeHee, YeM H y min.

2.1.9 PasmeTka Oons KkpenneHust Ha pesepByape npubopa WCMOMHEHWA, YCTAHOBMEHHbIX Tab-
nvuen 1, npuBegeHa Ha pucyHkax 3 ... 6.

Omeepcmue nod aHMeHHy

* Qonyckaemcs ebinonHeHue 8 ome. M8-7H

PucyHok 3 — Pa3meTka gnsa kpenneHusa npubopa ucnonHennn bBAPC 3511.20,
BAPC 3511.22, BAPC 3511.24

Omeepcmue nod aHMeHHy

* fonyckaemcs ebinosiHeHue 8 ome. M20-7H

PucyHok 4 — Pa3meTka g kpenneHusa npubopa ucnonHennn bAPC 3511.26,
BAPC 3511.28, BAPC 35111.30

10
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Omesepcmue nod aHmeHHy
unu mpyby-eonHoeod

@125+ 0,5

* fonyckaemcs ebinosiHeHue 4 ome. M16-7H

PucyHok 5 — PaameTka ons kpenneHus npubopa ncnonHennin BAPC 3511.32, BAPC 3511.36

Omesepcmue nod aHmeHHy
unu mpyby-eonHoeod

@125+ 0,25

* fonyckaemcs ebinonHerHue 4 ome. M8-7H
PucyHok 6 — PaameTtka ons kpenneHus npnbopa ncnonHennin BAPC 3511.34, BAPC 3511.38

PasmeTka ona kpenneHus Ha pesepByape npubopa crneumanbHOro MCMOSTHEHUS, MMEKOLEro He-
CTaHOapPTHbIN MOHTaXHbIA brnaHeL, Tun (pa3mep) aHTEHHbI UM BOJTHOBOAHOW CUCTEMbI, NPUBOAUTCS B
pasgene “Ocobble oTmeTkn” nacnopta KOANI.400756.001-03 MNC.

2.1.10 Bsog npubopa B akcnnyaTtaumio HeOBXOAMMO MPOM3BOAUTL B Credylowen nocnenosa-
TEeJIbHOCTU.

— BbINOMHUTb NOArOTOBUTENBHLIE PpaboTbl MO Nogpasaeny 2.2;

— MpOU3BECTU MOHTaX Npubopa Ha pe3epByape, PYKOBOACTBYSCH Nogpa3sgenom 2.3;

— MOAKNIOYUTE NpMBOP K NMMHUM CBA3W, PYKOBOACTBYSACH noapasgenom 2.4;

— nopgaTb Ha npnbop NMTaHue B COOTBETCTBUM C TpeboBaHuamu n. 1.2.7;

— BbINOMHUTb NPOrPaMMHY0 MAEHTUGUKaLMIO Npubopa B COOTBETCTBUM C Nogpasgernom 2.5;

— OCYLLEeCTBUTb NPOrpaMMHYI0 HAaCTPOWKY Npubopa C NCMoNb30BaHMEM NEPCOHANBLHOIMO KOMMbOTE-
pa n nporpammbl 4SS HACTPOWKU 1 NMpoBepkn paboTtocnocobHocTn npubopa no nogpasgeny 2.6, nnbo ¢
ncnonb3oBaHneM MeHto HacTpoek YBI1 02 (BYK-02), B cOOTBETCTBUM C IKCMyaTaUMOHHON LOKYMEHTa-
Luuen Ha 3Tn Npmodopbl;

— npu paboTte npubopa B coctaBe MHPOPMaLNOHHO-U3MEPUTENBLHON cucTembl unu ACYTI1 Heob-
XOAMMO AOMNOMHUTENBHO PYKOBOACTBOBaTLCS COOTBETCTBYIOLEN AOKYMEHTaLMEN Ha 3Ty CUCTEMY.

2.2 MoarotoBUTenbHbIE PabOThI

2.21 lMocne n3BneveHns M3 TPaHCMNOPTHOW Tapbl MPOU3BECTM BHELLHUA OCMOTP npubopa ¢ ue-
Nb0 NPOBEPKM OTCYTCTBUS BUAMMbIX NOBPEXAEHWN.

BHUMAHUE! SKCMNMNYATAUUA NMPUBOPA KATEFOPUYECKW 3AMNPELLUAETCA MNMPU OBHA-
PY>XEHMM NOBPEXOAEHWUN EFO0 COCTABHbIX YACTEW.

222 npOBepMTb KOMMJ1EKTHOCTb NOCTaBKA r|pl46opa CornacHo gaHHbIM, YKa3aHHbIM B €ro nac-
nopTe, Hann4ne naomMoObI npeanpuAaTnA-m3rotoBUTENA Ha onoke 06pa6OTKI/I.

11
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223 lMpu coBMecTHOM nMpumeHeHun npubopa ¢ YBIT 02 nnm BYK-02, nayunts cooTBeTCTBY!lO-
wme «PykoBoacTea no akcnnyaTaumMm» Ha 3Ty Npubopsl.

2.3 MoHTax

2.3.1 MoHTax npubopa LOrmKeH npou3BoanTbes ¢ ydetom TpeboBanun TOCT 30852-2002-13
(M3K 60079-14:1996), gencTByOLWMNX NPaBUIl MO OXpaHe Tpyaa Npu 3KcnyaTauum SNeKTpoyCTaHOBOK, a
Takke ykasaHHbIX Huxe TpebosaHui PO.

23.2 lMpoBepuTb COOTBETCTBME YCTAHOBOYHBLIX pa3mepoB dnaHua (natpybka) pesepsyapa
pasmepam, ykasaHHbiM B M. 2.1.9. Nomumo atoro, obecneunTb BbINOSIHEHNE CreayoLmx TpeboBaHui:

— aHTEeHHO-BOMNHOBOAHAas cucTema npubopa C pynopHOW aHTeHHOW obs3aTenlbHO OOSKHAa BbICTY-
naTb 3a HWXKHIOK YacTb NepekpbiTUs unu natpybka pesepsyapa He MeHee, Yem Ha 30 Mm;

— aHTEeHHO-BOMNHOBOAHAas cucTema npubopa CO CTepXHEeBOW aHTEeHHOW 0BsA3aTenbHO A0SKHA Bbl-
CTyNaTb 3@ HWXHIOK YacTb NepekpbiTUS unu natpybka pesepByapa He MeHee, YeM Ha 200 mm. [onycka-
eTCcsa yMeHbLUeHre 3Ton BenuunHbl 4o 100 MM npu ycrnosuu, 4To AnameTp natpybka, B KOTOPOM pasme-
LaeTcsa cTepxHeBas aHTeHHa npubopa, He meHee 300 MMm;

— Tpyba-BonHoBoa npubopa ¢ BC He gomkHa kacaTbCa OHa pe3epByapa C YY4eTOM ero BO3MOXHOWN
Aedopmaummn nog Bo3AencTBUEM nepenagos TeMmnepaTypbl Un NHbIX haKTOPOB.

MprMepbl ycTaHOBKM NpuGopa nokasaHbl Ha pUcyHKax 7...9.

IIII 1
[
/ \ 30 min

-l
T -

@150 min _

PucyHok 7 — MNpumep yctaHoBku npubopa mncnonHexwun 6BAPC 3511.20 ... BAPC 3511.30

200 min
100 min

250 min 2300 min_

-l -
! . 3 =

PucyHok 8 — MNpumepsbl ycTaHoBkM npnbopa ncnonHennn BAPC 35111.32 n BAPC 351U.34

12
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@50 min

Obecnevyums
2apaHmupoeaHHbIl
3a3op

[Ho pesepsyapa

AN

PucyHok 9 — MNpumep yctaHosku npnbopa ucnonHenni BAPC 3511.36 n BAPC 3511.38

233

Mpu pasmelleHnn npubopa Ha pesepByape HEOBXOANMO YUMTbIBATb KOHUYECKYD hopMy

anarpamMmmbl HanpaBJ1eHHOCTU aHTEHHbI. BennumHa yrna KoHycCa 3aBUCUT OT TUNa I/ICFIOJ']b3yeMOI7I aHTEeH-
Hbl. OpVIeHTI/IpOBO‘-IHbIe 3Ha4YeHuA yrmnos gmarpaMmm HanpaeJli€HHOCTU B 3aBUCUMOCTU OT UCMNOJTHEHUA NO-
Ka3aHbl Ha PUCYyHKax 10n11,roes npouUeHTax yka3aHa unanyvyaemasd I'IpVI60pOM MOLLUHOCTb.

Paccroaxue
[0 NOBEPXHOCTH
npogykTa, m

0

10—

20—

30

|
|
|
|
|
|
|
1

o —————

1 1 T

0 12 25 37

Paamep obny4yaemoi
NOBEPXHOCTU, M

PucyHok 10 — uarpamma HanpaeneHHocTv npubopa ucnonHennn BAPC 3511.20 ... BAPC 3511.30

13
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Paccroanne
00 NOBEPXHOCTU
npoaykTa, m

0

] s /

) S ——

I
I
[

|
I
I
I
1 i

30 f

T ——— e —

I

38 0 24 48 72

Paamep obnyyaemoi
NOBEPXHOCTW, M

PucyHok 11 — dnarpamma HanpaeneHHocTn npubopa ncnonHeHun bBAPC 3511.32 n BAPC 3511.34

234 Hanun4dne B KOHyCe anarpammbl HanpaBneHHOCTU Kaknx-nmbo npeameToB nnm YyacTemn pe-
3epByapa BbI3blBaET UCKaXEHWEe OTPaXEeHHOro OT NOBEPXHOCTU NPOAYKTa pagmocurHana, otTpyuaTensHo
BMMSIOLLEE HA TOYHOCTb U CTabUNbHOCTL M3MEpeHns YpoBHS. PekomeHayeTcs ycTaHaBnueaTb npubop
TaK, YTobObl B KOHyCe AnarpaMMbl HanpasreHHOCTH (Mo ypoBHi0 90% n3nyyaemon MOLLHOCTU) OTCYTCTBO-
Banu nobble OTpaxeHusl, KPOMe OTpaXkeHWst OT NMOBEPXHOCTU MPOAYKTa, a OCb KOHyca Obina neprneHau-
KynsipHa 3Ton NoBepxHOCTU. [1oaToMy HEO6XOAMMO yunThIBaTh Creaytolime npaBuna yCTaHOBKU:

— pacnonoxeHve npubopa BOGNM3N BepTUKArbHOW CTEHKU pesepByapa MPUBOAUT K WUCKAKEHUIO
hopMbl AnarpamMmbl HarpaBIEHHOCTM W MOSIBIIEHNIO NEPEOTPaKEeHWI, YXyALaoLWwmMX TOYHOCTb M3Mepe-
HWS1 YPOBHS. Ecnn cTeHka pesepByapa UMeeT BbICTyNatoLmMe BHYTPb HEro af1ieMeHThbI (LUBbI, pebpa KecT-
KOCTW, U T.M.), OHN ByOyT SABNATLCA AOMOMHUTENbHLIMM UCTOYHUKAMUN MEPEOTPaKEHUNA, TaKKe CHUKalo-
LMK TOYHOCTb M3MepeHus. [Ina UCKMoYeHUs BIUSAHUA 3TMX (DakTopoB HEOBX0AMMO pasmellaTb npuéop
Ha [JOCTaTOYHOM PACCTOSIHAM OT CTEHOK pe3epByapa;

YCTaHOBKa Ha LMNWHAPWUHECKUX YcTaHoBKa Ha NPAMOYTonbHbIX
BEPTUKanbHbLIX pE3epByapax BEpTUKanbHbIX pesepByapax

KaBenbHbli WTyuep

Brok oBpaboTku

Bnok obpaboTku

®naHey pesepeyapa

®naxel peaepeyapa

PucyHok 12 — OpueHTaumsi npubopa no OTHOLLEHUIO K BEPTUKArbHOW CTEHKE pe3epByapa
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— B Cny4dae, Koraa HeBO3MOXHO UCKIIOYUTb NonagaHne BepTuKanbHOW CTEHKU pe3epByapa B KOHYC
anarpamMmmbl HanpPaBfEeHHOCTU, ANS YMEHbLUEHUS BIUAHMS NepeoTpaXeHni Heobxogumo B MecTe ycTa-
HOBKM COpPMEHTUPOBATb NPMOOP TaknMm 06pasom, YToObI NMNMHKS, NPOXoAsLLAsa Yepes3 kabenbHbIN WTyLep u
LeHTp npubopa, pacnonaranack nog yrnomMm 45 rpagycoB K guameTpy pesepByapa (anst UMnmHOpuYecKkmnx
BEpPTMKaNbHbIX pe3epByapoB) UNKN K HOpManu Ans NiocKoCTU Gnukanlien CTeHkn (Ans npsMoyronbHbIX
BepTMKanbHbIX pe3epByapoB), pUCyHoK 12;

— €eCnu B KOHYC guarpamMMbl HanpaBfeHHOCTU npubopa nonagarT HanunaHusa (HapoCTbl) Ha CTEeH-
Kax unu cTpys (NoTok) NpoayKTa npuv 3arpyske pesepyapa, 3TO NPUBOAUT K MCKAaXKEHUIO UMM YaCTUYHOW
noTepe paguocurHana, OTPaXXeHHOro OT AEACTBUTENbHOIO YPOBHS MPOOYKTa M €ro HernpaBuITbHOMY U3-
MepeHuto. Heobxoammo yctaHaBnmMBaTb NpuMbop TakMMm 00pa3oM, YTOObI UCKITHUNTL BO3HMKHOBEHUE MO-
O0BHbIX cuTyauun, pucyHok 13 n 14.

]

il

HEMPABUNEHO MPABUNBEHO

PucyHok 13 — YcTaHoBka npubopa npu HanunaHuy NpoaykTa Ha CTeHKe pe3epByapa

HEMPABWNBLHO NPABWNBHO

PucyHok 14 — YcTaHoBka npubopa BO6NM3M nagatoLlero notoka npoaykra

15
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— €CnM B KOHYC Auarpammbl HanpasneHHOCTM npubopa nonagaroT BHYTPEHHWE 3reMeHTbl KOHCT-
pyKuun pesepsyapa, B TOM uncne Hecylume Garnku, pacnopku, NecTHULbI, TIonacTn yCTPOWCTB nepeme-
LUMBAHMA W T.M., 3TO TaKKe NPUBOAUT K HEMPAaBUIIbHOMY U3MEPEHUIO YPOBHSA M3-3a MOSIBNEHNS MeLuato-
LWMX nepeoTpaxeHnin. Heobxogumo BbIGMpaTb UCNonHeHne npubopa nnu yctaHaesnuBaTb NPMOOP TakuM

obpasom, 4TOBbl UCKMIOYNTL BO3HUKHOBEHUE MeLIaloWmxX nepeoTpaxeHun. MNMpumepbl nokasaHbl Ha pu-
cyHkax 15 u 16;

AN-S N H

HEMPABWNBLHO NPABUINBHO

PucyHok 15 — YcTaHoBka npubopa npu Hanm4mm BHYTPEHHEN NeCTHULbI B pe3epByape

HEMPABWNBLHO NPABUINBHO

PucyHok 16 — YcTtaHoBKa npubopa npy HanMyuum B pe3epByape yCTpoNCcTBa NepemMeLlnBaHms

— €ecnu B pesepByape MMeeTcsl yCTPOWCTBO 0TOOpa, BbICTyNatoLlee Haj NOBEPXHOCTLIO NpoaykTa
MpyY ManbIX YPOBHSIX 3arofiHEeHWsl, TO Ha 3TO YCTPOWCTBO HEOOXOAUMO YCTAHOBUTL 3KPaH, KOTOPbIA CHU-
»KaeT UHTEHCUBHOCTb OTPAXXEHHOIO OT HEro pajMocurHana, pucyHok 17;

16
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MPABUIIEHO

HEMNPABUITBHO

PucyHok 17 — YcTtaHoBKa npubopa npu Hanvyuum B pe3epByape ycTponctaa otbopa

eCln B pe3epByape MMEeKTCA BHYTPEHHNEe SﬂeMeHTbIKOHCTPYKHMM,H6M36BXHO nonagatwouine B

KOHYC AuarpaMMbl HamnpaeSfieHHOCTM Npubopa, TO OHU 06si3aTenbHO AOIKHbI GbiTh 3aKPbITbI OTpaXato-
MMM 3KpaHamWu. Hanpumep, kak noka3aHo Ha pUCyHke 18, aKkpaHaMu 3aKpbiTbl BHYTPEHHNE pebpa KecT-

KOCTV pesepByapa;
VY

i

i
7

MPABUNBHO

il

PucyHok 18 — DkpaHnpoBaHue BHyTPeHHUX pebep KeCTKOCTU pe3epByapa

HEMPABUNEHO

npu yctaHoBke npubopa AonyckaeTcss OTKIOHEeHWEe ero NpoAofbHOM OCY OT BEpTUKanv Ha yron
17

He 6onee 5 rpagycos;

ycTaHoBKa npubopa Mo LEeHTPY pe3epByapa MOXET NPUBECTU K HECTaOUIbHOCTU U3MEPEHWI 13-
3a MHTepdEepPeHLMOHHOro addekTa, Hanpumep, NpU CUMMETPUYHOM NMEPEOTPAXKEHNM paaMocurHana ot
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BEpPTMKamnbHbIX CTEHOK. Heobxoaumo npousBOauTb YCTAHOBKY Mpubopa acCUMETPUYHO OTHOCUTENbHO
LeHTpa pe3epByapa, pucyHok 19. MNpn 3ToM pekoMeHayeTCsl MECTO YCTaHOBKM pacnonaraTb Ha paccTos-
HUWM OT BEPTUKaNbHOW CTEHKN HE MeHee, YeM 1/6 BbICOTbI pe3epByapa, Ans npubopa ¢ pynopHOW aHTEH-
HOW, N HE MeHee, YeM 1/4 BbICOTbI pe3epByapa, 4N npubdopa co CTEPKHEBOW aHTEHHON;

.. ry
¢ >16H i :
R

>1/4 H

-
l

HEMPABWITbHO MPABUNBHO

PucyHok 19 — MNonoxeHune npnbopa Ha pe3epByape
— €eCInu NoBEpPXHOCTb KOHTPONMpPYeMOro nNpoaykTa konebnetcsi, To He06X04MMO B MECTE YCTaHOBKM

npubopa ycTpaHWTb 3TU konebaHws, Hanpumep, yCTaHaBnMBas pasgenuTenbHble neperopogku (ycro-
kouTenwu), pucyHok 20:

mim

NPABUNBHO

HEMNPABWNBHO

PucyHok 20 — YcTaHoBka npmbopa ¢ NpuMeHeHNeM yCnoKOUTENbHON NeperopoaKu

18
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— MOHTax npubopa ¢ Tpy6oii-BOTHOBOAOM He TpebyeT YCroBuiA, MEPEUYNCIIEHHbIX BbilLE, MOCKOSb-
Ky NMPOCTPaHCTBO PacnpoCTpaHEHUs] paanoBOSH OrPaHNYEHO BHYTPEHHM 06GBbEMOM BOSTHOBOAA.

2.3.5 YcTaHoBUTL M 3aKpenuTb Npubop Ha pesepsByape, obecnevmB repMeTUYHOCTbL CoeamHe-
HUSA C MOMOLLIbIO COOTBETCTBYHOLLEN NPOKNaAKM (B KOMMNIIEKT HE BXOAMT).

24 AneKkTpnyeckoe NOAKIKYEHUEe

2.4.1 Ina anekTpuyeckoro noaknioyeHns npubopa OonyckaeTcs MpUMEeHATb Kabenb CBA3W,
YAOBNETBOPAOLLMIA cneayoLlmm TpeGoBaHUsaM:

— Xunbl kabens, npegHasHadYeHHble OANis NoaknoYeHus uenn nHtepdenca RS-485, gomkHbl ObITbh
BbIMOJTHEHBI B BUAE “BUTOM Napbl” ¢ BOSTHOBLIM conpoTtuereHnem 120 Owm;

— MakcumarnbHas gnvHa uenun nHtepderica 6e3 JoNoNHUTENbHbLIX MOBTOPUTENEN HE AOMKHaA ObiTh
6onee 1000 meTpos;

— MOroHHOE CONPOTUBIIEHME KaXOO0WN UMbl Lenn nHtepdenca He gomkHo npesbiwatb 110 Om Ha
1000 meTpoB;

— B 30HEe OENCTBUSA CUITbHbIX UHOYCTPUAnbHbIX NMOMEX CriefyeT NPUMEHSTb SKPaHWPOBAHHYHO “BU-
Tyto napy”;

— TMOFOHHOE CONPOTUBIEHME KaXXOO0W UMbl Lenn NUTaHus He OOMKHO npeBbiwatb 60 Om Ha 1000
METPOB.

242 Y6eoutbcs, 4To kabenb cBsA3M obecTodeH. BBeCTM BHYTPb MPOMEXKYTOYHON KIEMMHOM
KOpobOku kabenb cBsA3M K kabenb npudopa. MogkniounTb Xunbl kabensa npubopa, umetolme LBETOBYIO
MapKMPOBKY 1 PYHKLMOHaNbHOe Has3Ha4yeHne cornacHo Tabnuue 3, K COOTBETCTBYIOLLMM Xunam kabens
cBsA3n. He3agencTBoBaHHbIE NpY MOAKMIOYEHUM Xnnbl kabensi npubopa nsonupoBatb. ns obecneyeHns
ranbBaHWYECKON Pa3BA3KM LIENU BbIXOAHOMO LIMGPOBOro curHana oT uenu nutaHus npubopa xuny kabe-
Nsi KOPMYHEBOTO LiBETA (9KPaHMPYHOLLYIO OMNMETKY) HE 3a3eMNATh.

Tabnuua 3
LiBeToBasi MapkupoBKa PyHKLMNOHaNbHOE Ha3Ha4YeHue
3erneHbln JInHuna A (DATA +) BbIxogHOro UmdpoBoro curHana
CvHun JInHna B (DATA —) BbIXxogHOro umndpoBoro curHana
KopuryHeBbIl (3kpaHupytoLwas onnetka) JInnuna C (GND) BbixogHoro umndpoBoro curHana
Kentbin “I'Ntoc” BbIXOQHOMO CUrHamna NocTossHHOro Toka
Benbin “Mu1HYC” BbIXOQHOIO CMrHana nocTosiHHOIo Toka
KpacHbii “MNMntoc” uenu nuTaHnst npubopa
YepHbii “MuHyc” uenu nuTaHns npubopa

2.4.3 Mocne nopkntoveHns npubopa K kabento CBS3N 3aKpbITb K ONIIOMOMPOBAaTL NPOMEXKYTOM-
HYHO KIEMMHYI KOPOOKy.

24.4 MopgknounTb Kabenb CBA3N K BTOPMYHOMY o6opyaoBaHuio. [pumepbl BapMaHToOB noa-
KIMYeHNs K BTOPUYHOMY 000pYyA0BaHUI0 NPMBEAEHBI B MPUNoxeHun B.

245 MopaTb Ha Npubop NUTaHWe B COOTBETCTBUM C TpeboBaHusamu n. 1.2.7. Bpems nporpesa
npubopa — 30 MuH.

25 UpeHTudumkauma nporpammHoro obecneyeHums

251 Mpubop  dyHKUMOHUPYET  nog  ynpaBfiEHVEM nporpammHoro  obecneyeHus
643.H0A1T.00013-01 "TlpeobpaszoBaTtenb ypoBHA paguoBonHoBbin BAPC 35xM ModBus. NMporpammHoe
obecneyenne” (MO BAPC 35xM ModBus), paspaboTaHHOro B COOTBETCTBUM C TpeboBaHMAMMU
FOCT P 8.654-2009 “locymapcTBeHHasi cuctema obecneveHunsi eaMHcTBa mamepeHuin. TpeboBaHua K
nporpammHomMmy obecnedeHuto cpeacts mameperun”. MO BAPC 35xM ModBus siBnsieTcs KOMMIIEKCOM
nporpamMm u BknoyaeT B cebs cneayowmne KOMNOHEHThI:

— 643.1041.00011-01 — nporpamma BAPC 35xU;
— 643.K041r.00012-01 — nporpamma Bars35xI-ModBus.

252 Mporpamma BAPC 35xU aBnsieTcsi BCTpamMBaeMoW U METPOSIorm4yeckn 3Haunmon. [Onsa
Hee NpeayCMOTPEHbI cneayme NaeHTUOUKaLMOHHbIE AaHHbIE:
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— HaUMEHOBaHWE;
— YCroBHOe 0603HaYeHuE;

— HOMep Bepcuu;

— KOHTpPONbHas cymMMa, paccunTaHHas no anroputmy CRC16.

2.5.3 NoeHtndukaumsa MO BAPC 35xM ModBus ocyllecTBnseTcs € UCNofb30BaHUEM MNpO-
rpammbl Bars35xI-ModBus, nnubo ¢ nomoLbo NporpammMHOro obecrneyeHnsi CTOpOHHEro Npou3BoaguTens.
MporpammHoe obecneyeHne CTOPOHHErO NPOM3BOAMTENS AOMMKHO UMETb B CBOEM COCTaBe MOAYIb NAEH-
TUdrKaumm cpeacTsa M3mMepeHus 1 nonyyatb MHopmauuo 06 ngeHTudurkaumm nporpammHoro obecne-
YeHus npubopa no komaHge “CumuTtatb cUrHaTtypy’, nepegasaemon no nHTepdericy RS-485. bonee noa-
pobHas nHdopmMauusa 06 obmeHe gaHHbIMKW Mexay Nprbopom 1 BTOpMYHLIM 060pYyAOBaHMEM MO UHTEP-
dency RS-485 npuBeneHa B pasgene 3 HacToswero PO.

254 MpoeHtndukaumio MO BAPC 35xM ModBus ¢ nomouubto nporpammbl Bars35xI-ModBus
PEKOMEHIYETCS OCYLLECTBMATL CrieaylLwmm obpasom:

— npousBecTu ycTaHoBKy Ha MN3BM nporpammHoro obecneveHus npubopa ¢ npunaraemoro Kom-
nakTt-gucka, sanyctus nporpammy SETUP.EXE 1 cnegys ykasaHusiM MHCTanNnsATopa;

— 3anyctutb Ha [1OBM cann Bars35xIModBus.exe, HacTpouTb WHTEpPdENC NporpaMmmbl
Bars35x|-ModBus, pykoBOACTBYSACb ONMCaHMEM C NpuraraemMoro KOMnakT-Amncka;

— YCTaHOBUTb 3HayeHMe cUCTEMHOro agpeca B none “‘UpoeHTudmkaumns npubopa” okHa “lMapameT-
pbl BAPC35x”, paBHOe 1 (CMCTEMHOMY agpecy Ha npeanpuaTUM-u3roToBUTeNe Npu Bbinycke npubopa
npruceanBaeTcs 37O 3Ha4YeHue). Haxatb Ha knasuatype N3BM kHonky “Enter”;

— ecnu k N3BM noakntoyeH Tonbko oanH Npubop, BO BKMNaAKe OCHOBHOrO OkHa nporpammbl “Cumn-
TaTb” BbIMOMHUTL KOMaHay “CunMTaTbh CUrHaTYpy” 1 JOXAATbCA OKOHYaHUS MpoLecca CHMTbIBAHWS;

— B OTKpbIBLWIEMCH OKHe “CurHaTypa npubopa”, npodecTb naeHTUMMKaLMOHHbIE AaHHble. Mpumep
okHa “CwurHaTypa npubopa” ¢ naeHTUMOUKaLUMOHHbIMU AaHHBIMY NPUBEAEH Ha pUCyHke 21, rae cumBona-
Mu XXXXX, XXX, YYY, n 0xZZZZ ycnosHo 0603HayYeHbl 3aBOACKON HOMEP Y HOMEP BeEpCUM annapaTHON
YyacTu npubopa, HoMep Bepcun 1 KoHTporbHast cymma (HEX) nporpammbl BAPC 35xU, cooTBeTCTBEHHO.
Homep Bepcumn u koHTpornbHast cymma nporpammbl BAPC 35xW ykasaHbel B pasgene “UaeHTudukaumoH-
Hble napameTpbl” KOAWI.400756.001-03 IMC;

YCTPOWCTBO (DEVICE) Levelmeter
HA3BAHWE YCTPOWCTBA (DEVICE NAME) BARS351]

TN YCTPOWCTBA (DEVICE TYPE) 20

3ABOJJCKOW HOMEP (PLANT NUMBER) XXXXX
BEPCWA ANMAPATHOW YACTU (HARD VERSION) XXX

BEPCWA NPOrPAMMbI (SOFT VERSION) YYY
MPEANPUATUE-U3rOTOBUTESb (MANUFACTURED): KOHTAKT-1
CAWT TEXNOOOEPXKMU (SITE) www.kontakt-1.ru

MoeHTudmrKaums nporpaMmMHoro obecneyeHust

Mporpamma BEAPC 35xU 643.10A41I".00011-01
Homep Bepcum nporpammbl BAPC 35xU YYY
KoHTponbHas cymma nporpammbl BAPC 35xU 0xZZ2z2Z

PucyHok 21 — lNMpumep naeHTMdUKaUMOHHbIX AaHHbIX Npubopa

— ecnu Kk N3OBM nogkntoyeHbl HECKONBKO NMPUOOPOB, ANA UCKITHOYEHUS KOHMIMKTa B JIMHAM CBA3M
HeoOX0AMMO nocrnefoBaTeNbHO HAa3HAYUTL M 3anMcaTb B 3HEPrOHE3ABUCUMMYHO NaMsATb Kaxaoro npubopa
CUCTEMHbIV agpec. [Insa 3Toro Bo BKMagKe OCHOBHOMO OKHa nporpammbl “3anucats” BbIMONHUTL KOMaHay
“3anucaTtb cucTeMHbIM agpec’. B none nosiemBwerocs Ha akpaHe NOBM okHa “BBeante” BBECTU
3aBOACKON HOMep npunbopa, kKoTopoMy ByaeT npucBamMBaTbCA HOBBINM CUCTEMHBIN agpec, HaxaTb “OK”. Bo
BHOBb OTKpbIBLUEMCS OKkHe “BBeguTe”, B none “HoBbIi cuctemHbii agpec [1..247]° BBECTM 3HAYEHUE HO-
BOro CMCTEMHOrO agpeca npubopa (Hanpumep, 2), HaxaTb “OK”. MNporpamma Bars35xI-ModBus npoun3sse-
OeT 3anncb HOBONO CMCTEMHOrO agpeca B 3HEProHe3aBUCUMYHO NamsATb BbIOpPAHHOIO MONb30BaTENeEM
npubopa.
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BHMMAHUE! BO BPEMA 3AMNMUCU OAHHbLIX B SHEPTOHE3ABUCUMYIO NMAMATb OTKNIO-
YATb NMUTAHUE NPUBOPA KATEITOPUYECKWU 3AMPELUAETCA! B MPOTUBHOM CITYYAE BO3-
MOXHO NOBPEXOEHME SHEPFOHE3ABMCUMOM MAMSATU U OTKA3 NMPUBOPA.

— MOBTOpPUTb Onepauuu, ykasaHHble B npeablgyLleM nyHKTe, Ans ocTanbHbIX NpubopoB, Noakmio-
yeHHbIx Kk [MTOBM. MNMocnegoBartensHO, AN Kaxgoro M3 NnpMbopoB B NMNMHWMW, YCTaHaBNMBAsi 3HAYEHNE CUC-
TeMHoro agpeca (B none “VigpeHtndurkaumnsa npnbopa” okHa “MapameTtpbl BAPC35xW”, ¢ nocnegytowmm
HaxaTuem Ha knasuatype [N3BM kHonkn “Enter’) n3 gnanasoHa Ha3Ha4YeHHbIX CUCTEMHbIX aapecoB, BO
BKMaJke OCHOBHOIO OKHa nporpammbl “Cuntath” BbINOMHUTL KOMaHAy “CuMTaTth CUrHaTypy” U OoXOaTb-
Csl OKOHYaHWs npouecca cyuTbiBaHus. B okHe “CurHaTtypa npubopa” npoyectb naeHTUdUKaLMOHHbIE
OaHHble Kaxaoro u3 npubopo., NoakMoYeHHbIX kK NMABM.

BHUMAHUE! B CNYYAE HECOBMNAOEHUA UWOEHTU®UKALIMOHHbLIX OAHHbIX, OTOBPA-
XAEMbIX B OKHE “CUTHATYPA NMPUBOPA”, C YKA3AHHbLIMU B H0AUI.400756.001-03 INC, NMPU-
BOP CYMUTAETCA HEUCMNPABHbIM WU NOANEXWT PEMOHTY HA NPEANPUATUUN-U3IO-
TOBUTEIE.

[Mpn BO3HWMKHOBEHWM OLIMOOK nepedadu OaHHbIX B FIMHUKU CBSA3W, ONpeaensiemblXx MporpaMMon
Bars35xI-ModBus n nHamumpyembix B none "Owmnbkn” okHa “lNokasaHua BAPC35x”, opraHnsoBatb nu-
HMIO CBSI3N C MPUBOPOM B COOTBETCTBUM C OBLLENPUHATBIMU peKOMeHAaumnsaMn No Npoknagke uHTepdgen-
ca RS-485 (yctaHOBKa OKOHEYHbIX COrMacyloLMX Harpy3ok, UCKIYEHWEe napanmernbHbiX COeaUHEHUN
Tvna “3se3ga’, u T. n.), [O6BUTLCA 6€30LLMBOYHOr0 BbINOMHEHMS BbIlLEeYyKa3aHHOW KoMaHabl. [1pu oTcyTCT-
BUM oTBeTa oT npubopa ybeauTbCcs B NPaBUIIbHOCTU €ro nogknodeHns Kk N3BM u UCTOYHMKY nuTaHus.
MoBTOpUTL KOMaHay “CuuTtaTb curHaTypy’. B cnyyae eé HeBbINnonHeHWs nNpubop cunmTaeTca Heucnpas-
HbIM 1 MOANEXNT BO3BPATy Ha NpeanpusTMe-n3roToBUTenb ANsi peMOHTa.

2.6 MporpammHasn HacTpownka

2.6.1 MporpammHas HacTporka Heobxoauma AN NpaBUITbHOIO U3MEPEHUST YPOBHS NPOAYKTa B
pesepByape. [1porpammHyto HacTporiky npubopa pekoMeHOyeTCs HaYnHaTb C ONpeaeneHns napameTpoB
pesepByapa v NpedenoB M3MEHEHUS NONMOXEHNUST YPOBHS MPOAyKTa, PYKOBOACTBYSACH TapUpPOBOYHOM Tab-
nuuen, nHopmaumen 0 TEXHOIOrMYeCcKoM npouecce UM KOHTPOSbHBIMU 3aMepaMn ypoBHS. NapameT-
pbl pesepByapa, npedenbl U3MEHEHNs1 YPOBHS, a Takke YyCTaHOBOYHbIE NMapameTpbl Ans npubopa, Heob-
XOOUMble OJ151 NPOrpaMMHON HaCTPOKMKK, NMOKa3aHbl Ha pUCYHKe 22.

MepHbIR Nk
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PucyHok 22 — NapameTpbl pesepByapa, npegensl USMEHEHUS YPOBHS
N yCTaHOBOYHbIE NapameTpbl npubopa
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Ha pucyHke ncnonbe3yloTca creayowme ycrioBHble 0603Ha4YeHns:

— H nax — “BbiCOTa pesepByapa”’. PaccTtosiHue OT HyrneBon OTMETKM pe3epByapa (OMOpHOro CTonmka
Ha JHe pesepByapa Mo MEepHbIM MHOKOM) A0 NMIIOCKOCTM MOHTaXHOro doriaHua;

- H, — “Tekywmn yposeHb”. PaccTtosiHe OT HyneBon OTMETKM pe3epByapa [0 MOBEePXHOCTU KOH-
TPONMPYEMOro NpPoAyKTa;

—  H ymax — “MaKkcumanbHbIn ypoBeHb”. MakcumarnbHoe 3HaveHne TekyLlero yposHs (n. 1.2.2);

— Hy min — “MUHMManNbHLIN ypoBeHb”. MYHUManNbHoe 3HaveHne TekyLwero yposHs (n. 1.2.2);

— L . — “cBOBOOHOE MpOCTpaHCTBO”. PaccTosiHue OT MONOXEHUS MAKCUMAarnbHOro YpOBHSI 4O MOMo-
XEHWA TEKyLLIEro YpoBHSA B pe3epByape;

— L ; — “Tekywee pacctosiHme”. PacctosgHme OT MOHTaxHoro dnaHua npmbopa 4O MOBEPXHOCTU
KOHTPONMPYEMOro NPoayKTa;

L , — “Hensamepsaembli y4actok”. [JnanasoH ganbHOCTEN OT MOHTaXHoro cdonaHua npubopa o no-
BEPXHOCTWN KOHTPOMNMPYEMOro NpOAyKTa, MOrPeLLHOCTb M3MEPEHUS YPOBHSA B KOTOPOM HE rapaHTupyeTcs.
Ona npubopa C pynopHOW WM CTEPXKHEBOW aHTEeHHOW 3HayeHue L , AomkHO ObiTb Bonblie, 4em
(100 + Hpab) mm, HO He meHee (950 — HMoHT) mMm. [Ina npubopa ¢ Tpybon-BONHOBOAOM 3HadeHue L
OOIMKHO BbITb 6onbLue, Yem (730 — HMOHT) MM, HO He MmeHee 200 MMm.

MpumeyaHus

1 BenuumHbl HMoHT 1 Hpab ykasaHbl B Tabnvue A.1.

2 lNpw oTCyTCTBMM B pe3epByape OMOPHOrO CTOMMKA WM MHOMO YCTPOWCTBA, CRyXKallero TOYKOW
OTCYETa YPOBHS, 3a TOYKY OTCHETA NPUHUMAETCA OHO pe3epByapa.

3 Bce namepeHus, KoTopble He06X0aMMO BbINOMHATL ANA onpeaeneHns BemMUnH H max , H y 1 7.0,
OOMKHbI MPOU3BOANTBECS B COOTBETCTBUMM C AEWCTBYIOLLMMW CTaHgapTamu NOTOM WUnn pyreTkon, obecneyn-
BatoLLMMM Tpebyemyro NOrpeLLHOCTb.

4 Ha pucyHke 22 BbiCOTa YyCTaHOBKM (briaHLEB MEPHOro Jitoka U npubopa OTHOCUTENBHO OMOPHOro
CTOMNMKa ofuHakoBa. B cnyyae pasHbIX BbICOT YCTAHOBKM BhllLEYKa3aHHbIX (oNiaHLEB OTHOCUTENBbHO TOYKM
oTcyeTa ypoBHS, BennunHa H ax OMKHA BbITb COOTBETCTBYHIOLLMM 0Bpa3oM CKOPPEeKTUpOoBaHa.

26.2 Ons Bcex npubopos, NOAKNIOYEHHbIX K MMOBM, BbINOMHUTE MAEHTUMUKaALUIO NPOrpaMmm-
Horo obecrneveHnss B COOTBETCTBMU C nogpasgerniom 2.5 (ecnv npegsapuTenbHO He BbiNonHsnack). bes-
OWMBOYHOE BLINOMHEHNE MAOEHTUGUKALMN NPOrpamMmMHOro obecneyeHns ABnsieTca HeobGXxooumon npo-
BEPKOM NUHUM LMdPOBOro MHTEpdenca n nepBMYHON NpoBepkon pabdotocrnocobHocTn npubopa nepen
€ro NporpaMmMHON HacTponkon. [anbHenwmne onepauum No NpPorpaMMHON HaACTPOKMKE NPeacTaBnsAT Co-
bon 3anonHeHne nonen okHa “lMapameTpbl BAPC35xM1” nporpammel Bars35xI-ModBus TpebyemMbimu 3Ha-
YeHMAMW C NOCMeayLen NX 3anncblo B 3HEProHe3aBMCHUMYIO NaMATb NpMbopa n U3NoXeHbl AN cny4vas,
korga k NM3OBM nogkntoyeH ogmH npnbop. AHanormyHbIM obpa3om nNporpaMMHasi HaCTPOWKA BbIMOSTHAET-
Cs 4N criyyasi NoAKMIYEeHNS HECKOMNbKUX NPMBOOPOB € y4EeTOM yKa3biBAaeMOoro nosib3oBaTenem CUCTEMHO-
ro agpeca.

26.3 B none “UaeHTndukaumsa npubopa” ycTaHOBUTL CUCTEMHbIN agpec, pasHbin 1 (Mnu ag-
pec, 3agaHHbIi nonb3oBatenem). B nogmeHto “Hmax, ot 0 go 30000 mm” n noameHto “ Hymax, ot 0 go
30000 mm ” nonsa “MapameTpbl eMKOCTU” BBECTU NpeaBapuUTernbHO onpeaeneHHsle B n. 2.6.1 napameTpbl
H max ¥ H y max , pa3amepHocTb — B MM. HaxaTtb Ha knasuatype N3BM kHonky “Enter”.

26.4 YCTaHOBUTbL NapamMeTpbl CriaXuBaHs pe3ynbTaToB U3MepPeHUs AN YCTPaHEHUS pPe3Kknx
N3MEHEHWUI MOKa3aHUM NpW 3anoSIHEHWMN UK OMOPOXHEHUW pe3epByapa, a TaKkke B Criyyae BO3HUKHOBE-
HWs1 BOJTH Ha MOBEPXHOCTU KOHTPONMpyemoro npogykra. [ns atoro B npubope npegycMoTpeHa BO3MOX-
HOCTb, ncnonb3ysi none “CurHan” n nogmexio “KoacpduunmeHt crnaxmsanums, ot 0,01 go 1”, 3agate 3Ha-
YyeHne KoapuUneHTa crinaxmBaHus pesynbTaToB M3MepeHus. [1pyu TakoMm BuAe CriaXuBaHWA HOBbIN
pesynbTat uamepeHnsa Xnew BblYUCASETCA Yepe3 npeablaywmn pesynbtat Xold n koadduumneHT crna-
XnBaHusa Kc ¢ noMoLbto BbipaxeHust (1):

Xnew = Xold + ( Xnew — Xold ) « Kc. (1)

3HadeHue KoabuumMeHTa CcrnaxmeBaHnsa MOXeT ObiTb BbIOpaHO M3 AvanasoHa 3HadeHun ot 0,01
no 1. 3HayeHne nogbupaeTcs IKCNEPUMEHTArNbHO, Ha OCHOBaHWM MOMYYeHHbIX MPW JKCNnyataumu pe-
3ynbTaToOB M3MepeHUsi ypoBHA. PekomeHayeTca npu nepBoHavanbHOW HacTpolke npubopa ycTaHOBUTb
3Ha4vyeHne koapnumneHTa crnaxxmBaHus pasHbim 1

Mocne BBoga (Npu HeobxoaumocTh) Tpebyemoro 3HavyeHUs1 koapuLMEHTa CrNaXMBaHNUSA HaxaTb
Ha knasuaType N3BM kHonky “Enter”.

CrnaxvuBaHue pesynbTaToB M3MEPEHMS TaKKe MOXHO NMPOU3BOAMTL, 3aaBasi 3Ha4YeHNe CKOpOCTU
N3MEHeHUs1 YPOBHS MpoaykTa. [ns akTuBaumm npouecca CriaxuBaHus HeoOXoauMo YCTaHOBUTL OTMY-
HOe OT Hynsa 3HadeHue B nogmMeHio “CKOpoCTb M3MEHEHMS YPOBHSA npoaykTta, ot 0 go 99,999 mm/c” nons
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“CurHan”. Mpu aToM pesynbTaTbl U3MepeHusl Npubopa AenaTcs Ha U3MEpEHHbIE 3HAYeHUsl U BbloaBae-
Mble 3Ha4YeHus. MamepeHHOe 3HayeHVe — 3TO pesyfibTaT HEeNoCPeACTBEHHOIO U3MEepeHusl, a BblaaBae-
MO€ 3HayeHue — 3TO CITIaXEHHOEe MO onpeAeneHHOMY anropuTMy 3HayeHue, OOCTYMHOe MoJib30BaTelto.
Ecnv pasHuua mexagy 3HauyeHMeM, BblaaHHbIM MPUGOPOM B MOMEHT MpeablayLLero U3sMepeHusi, u sHave-
HVWEM, U3MEPEHHBIM B HACTOSILLMIA MOMEHT, AeNEHHas Ha Bpemsi Mexay HUMU (CKOPOCTb U3MEHEHUS pe-
3ynbTaTa U3MepeHus), He NpeBbIlaeT 3a4aHHOW NoMb3oBaTenemM CKOPOCTU U3MEHEHUS YPOBHS B pesep-
Byape, TO BblgaBaemoe nNprvbopoM 3HayeHne paBHO M3MepPeHHOMY. B MpPOTUBHOM criyyae 3HadeHue, Bbl-
fAaBaemoe NpubopoM, 6yaeT N3MEHSTLCA BO BPEMEHU CO CKOPOCTbIO, YCTAHOBMEHHOW nons3osartenem. B
cnyyae, Korga 3HadyeHue paBHO HyMio, BblaaBaemoe NpuMOopoM 3HauveHue ByaeT NpuHyaWUTENbHO ycTa-
HOBIEHO PaBHbIM M3MepeHHOMYy. [osicHeHMe npoluecca CriaxuBaHUs pesynbTaToB U3MEpPEeHUs C UC-
Nosib30BaHMEM CKOPOCTU M3MEHEHMS! YPOBHS NpoAyKTa NpuUBeaeHo Ha pucyHke 23.

A Pesynsrart nsmepeHus A Peaynstat namepexus
CKOpPOCTL M3MEHEHWA Pe3ynsTaTa U3MepeHns CKOpOCTb M3MEHEHWA pe3ynkTarta uamepenus Bonslue
MeHbLUIE BBEAEHHON B npubop WNW paeHa BBEEHHON B npubop

@4@/(@/

[

BDEMrFl BDEM'FI

.\,/ - U3MEpPEHHbIe NPUBOPOM 3HaYEHUs!

O—>(O—> - BbinaBaemble NPUGOPOM 3HaYEHUS

PucyHok 23 — CrnaxvsaHue pe3synbTaToB N3MepeHus

3HayeHne CKOpOCTM N3MEHEHMS YPOBHSI NPoAyKTa MOXET ObITb BbIOpaHO M3 AManasoHa 3Ha4YeHUI
ot 0 go 99,999 mm/c. 3a CKOPOCTb M3MEHEHUS YPOBHS MPOAYKTa pPeKOMeHAyeTcs NpUHMMaTbh Makcu-
MaribHO BO3MOXHYI CKOPOCTb M3MEHEHMS MOSOXEHMS YPOBHS B pe3epByape Npuv 3anofIHEHUU UK Ono-
poXHeHun. Heobxoaumo Takke y4uTbliBaTb TO, YTO AJ19 MEAJIEHHbIX TEXHOJIOMMYECKMX MPOLECCoB OMo-
POXXHEHUS UNN 3anofHEeHNs N, 0ocobeHHO Ansi pe3epByapoB ¢ 6oNbLIMMK pa3MepamMmu B rOPU30OHTanNbHOWM
MMOCKOCTU, NPV BBOAE pearibHON CKOPOCTU M3MEHEHWS YPOBHS KOHTPONIMPYEMOW Cpedbl CyuiecTByeT
OMNacHOCTb HECBOEBPEMEHHOIO OnpefdeneHus cuTyauuy aBapuMHOIO OMOPOXHeHus. B Takmx cnyyasax
CKOPOCTb M3MEHEHUS YPOBHSA MpoaykTa AorkHa ObiTb BbiOpaHa v BBegeHa B npubop C COOTBETCTBYHO-
WMm 3anacomMm. PekomeHnayeTcst Npy nepBoHaYarnbHOM HacTporike npubopa yCTaHOBUTL 3HAYEHME CKOpO-
CTW U3MEHEHWsI YPOBHS NpoaykTa paBHbIM O.

Mocne BBoaa (Npu HeobxoauMocTh) TpebyemMoro 3Ha4yeH1s1 CKOPOCTU U3MEHEHNS YPOBHS NMPOAYKTa
HaxaTb Ha knasuatype N3BM kHonky “Enter”.

2.6.5 B none “lMapameTpbl TOKOBOro BbIxo4a”, B BblinagawoLlwem nogMeHio “VicxoaHble AaHHbIE”,
BblIOpaTb OHY M3 OBYX BO3MOXHbIX BENUYUH — “TeKyLwmnn ypoeHb” nnm “CBobogHoe NpocTpaHCTBO”, 3Ha-
YeHus KoTopor OyayT nepecymTbiBaTbCA NPMOOPOM B BbIXOAHOW CUrHaM NOCTOSIHHOrO Toka. Beibop Benu-
YnHbl “Makcumym” NpMBOANT K OMKCALMKN BBIXOLHOMO CUrHana nocTosiHHOMO TOKa Ha MaKCMMarbHOM 3Ha-
YEHMN M3 YCTAHOBIMEHHOIO AmManas3oHa M CIYyXUT ANs NpoBepku paboTocnocobHocTn ero uenen. Peko-
MeHZyeTcs BblopaTb BennUMHy “TeKyLuin ypoBeHb'.

B Bbinagarowem nogmeHto “[uanasoH” BblopaTb HEOOXoAMMble Npedenbl N3MEHEHUST BbIXOQHOTO
cuUrHana nocTtosiHHoro Toka: “0-5mA”, “0-20MA” nnn “4-20mA”. MorpewHocTs nNo n. 1.2.4 rapaHTMpyeTcs
TONnbKO Ans AnanasoHa “4-20MA”. PekomeHayeTtcs BbiOpaTb AManasoH U3MEHEHUsT BbIXOLHOIMO curHana
NOCTOSIHHOrO ToKa “4-20MmA”,

B Bbinagatowem nogmeHio “8HavyeHne Toka npu ownbke” BblbpaTb 3HaYeHWe BbIXOLHOMO curHana
NOCTOSIHHOrO TOKa, BblAaBaemMoe Npubopom npu BbISIBIIEHUN OLLMBKM C NOMOLLIbIO BCTPOEHHOW camoamar-
HOCTUKN. BO3MOXHbIE 3Ha4YeHMs Toka npu owmbke: “OMA”, “4mA”, “6MA”, “20MA” n “INocnegHee 3HaveHue,
MA”. PekomeHayeTcs BbiOpaTb 3Ha4YEeHWE BbIXOAHOMO CUrHamna nocTosAHHOro Toka npu owmnoke “OmA”.
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MpumeyaHus

1 MNpwu BbISiIBNEHUM ownbkn B paboTe npnbopa C MOMOLLLI BCTPOEHHOW CaMOANarHOCTUKN HEBO3-
MOXXHO M3MEHUTb 3HAYeHME BbIXOOHOIO CUrHama MOCTOSIHHOrO TOKa, BblgaBaemoe npubopom, nyTem yc-
TaHOBKM BenuuuHbl “Makcumym” B BbinagatowemM noameHo “UcxopHble gaHHblie” nons “MapameTpbl To-
KOBOro BbIxoaa”.

2 3HauyeHue BbIXOAHOrO curHama MoCTOSIHHOrO TOKa yCTaHaBNMBAETCH HEmnoCcpenCcTBEHHO nocre
nogayn nNMTaHU4A Ha I'Ipl/l60p N HE 3aBUCUT OT Hannyma nUim oTcyTcTema obmeHa OaHHbIMWN MeXxay r|p|/|60—
pOM ¥ BTOPMYHbLIM 060pyAOBaHMEM.

2.6.6 Mocne Toro, Kak Npon3BeaeHo 3anofiHeHne nonen okHa “MNapametpbel BAPC35xU1” Tpe-
OyeMbIMK 3Ha4YeHMsMKU, BO BKNagke “3anucaTtb”’ OCHOBHOrO OkHa nporpammbl Bars35xI-ModBus Bbinorn-
HUTb KOMaHAy “3anucaTtb NoNb3oBaTeNbCKue perucTpbl’ Anst 3anncy BbiOpaHHbIX 3HAYEHUI B SHEPro-
He3aBucUMyl0 NamMaTe npubopa. NMpu BbINOMHEHNW OTAENBbHBLIX KOMaHg 3anvcu, NpMBEAEHHbIX B CMIUCKE
BKIagky “3anmcatb”’ OCHOBHOrO OKHa MporpaMmbl, B 3HEProHE3aBMCMMYHO NamsaTb npubopa OyayT 3anu-
CblBaTbCH TOMbKO T€ 3HAYeHusl, KOTOPble COOTBETCTBYHOT NodaBaemMow KOMaHge, OCTallbHble 3HayeHus
okHa “lNapameTpbl BAPC35x” 3anucaHbl He OyayT.

2.6.7 lMpon3BECTN KOHTPOSIbHOE YTEHME 3HAYEHWUN, 3anMUCaHHbIX B NMPUGOp Mpu NporpaMmMHON
HaCTPOWNKe, BbIMNONHUB KOMaHZy “CuuTaTb nonb3oBaTeNnbCKUe PerucTpbl’ BO BKagke OCHOBHOMO OKHA
“‘CuntaTp”. Ybegutbcs, 4TO oTOBpakaemble B nonsx okHa ‘lMapametpbl BAPC35xW” nporpammbl
Bars35xI-ModBus 3Ha4yeHus cooTBeTCTBYIOT TpebyembiM. Heobxoanmo yumTbiBaTh, YTO NPU BbINOMHEHUN
kKomaHabl “CunTtaTbh nonb3oBaTeribCKkUe perucTpbl” Bce nons okHa “lMapameTtpbl BAPC35x” nporpam-
Mbl Bars35xI-ModBus 3anonHsoTcsa 3Ha4eHUsIMU, CHUTaHHbIMK 13 Npubopa.

2.6.8 Ons cnyyas, korga 3HadeHue BbICOTbI pe3epByapa H max onpegenvTsb ¢ Tpebyemon Tou-
HOCTbIO HE NPeaCTaBnseTcs BO3MOXHbIM, HO 3BECTHO TOYHOE 3HaYeHue Tekylero yposHsa H y , onpepe-
FNIEHHOE C NMOMOLLbI0 M3MepUuTernbHOro noTa (Mnu pyneTkn), B npudope NnpegycmMoTpeHa BO3MOXHOCTb aB-
TOMaTUYECKOro pacyeTa 3HayeHus BbiCOTbl pe3epByapa H max MO 3HAYEHUIO TEKyLero ypoBHs. [Ons Bbl-
NONHEHNs1 aBTOMATUYECKOro pacyeTa 3Ha4YeHUs BbICOTbl pe3epByapa HeoOX0AMMO BbIMOSTHUTL Creayto-
wme OencTBuS:

— ybeauTbcs, YTO NOBEPXHOCTb KOHTPONMPYEMOro NpoayKTa B pe3epByape HENoABMKHA;

— C MOMOLLI0 U3MEpPUTENBHOrO fnoTta (MNu pyneTkn) NPOU3BECTU N3MEPEHNE 3HAYEHWME TEKYLLLEro
ypoBHA H  ;

— BO BKMagke OCHOBHOMO OKHa mporpamMmbl “3anucaTb”’ BbIMOMHWUTL KOMaHAy “3anucaTtb TEKyLUn
ypoBeHb". B nosBuBLuemMcs Ha akpaHe NMOBM okHe “Begute”, B none “Tekywmin ypoBeHb, MM [He Gonee
30000,0]" BBecTu 3Ha4eHune TekyLlero yposHst H y , pasaMepHoCTb — B MM;

— MOBTOPHO y0eauTbes, YTO NOBEPXHOCTL KOHTPONMPYEMOro NpoayKTa B pe3epByape HEMOABUXKHA,
a [eNCcTBMTENBHOE 3HAYEHME TEKYLLIErO YPOBHS NMpoayKTa COOTBETCTBYET 3anncbiBaeMOMy B Npubop 3Ha-
yeHuo, HaxaTb “OK”.

Mporpamma Bars35xI-ModBus npov3BeaeT 3anncb 3Ha4eHUs TEKYLLErO YPOBHA B Npnbop 1 3atem
aBTOMATUYECKM BbLINOMHUT KOMaHay “CuuTaTth nonb3oBaTenbckue perucTpbl’. [1py 3TOM B MOAMEHIO
“Hmax, ot 0 go 30000 mm” nonga “lMapameTpbl eMKOCTU” OyaeT BHECEHO aBTOMATMYECKU pacCcyMTaHHOE
npnbopom 3HayeHune BbiCoTbl pedepByapa H max - Y6eantsea, 4to sHaveHne H o B nogmeHto “ Hymakx,
ot 0 go 30000 mm ” nonga “MNapamMeTpbl EMKOCTU” HE NpeBbIIAET 3HAYEHUS BbICOTbI pe3epByapa ans uc-
KMOYEHWs HENPaBUITBHOMO NepecyeTa U3MEePAEMON BENMMNYMHBI B BbIXOQHOW CUrHam NOCTOAHHOMO TOKa.

2.6.9 MporpammHasi HacTponka npubopa, paboTtatoiero coemectHo ¢ YBI1 02 (BYK-02), npo-
BOONUTCA aHallOrlM4HO, C UCNOJib30OBaHNEM MEHIKO HaCTpOEeK U SKCHHyaTaLlMOHHOVI OOKYyMeHTauun Ha 3Tun
npuodopol.

2.7 BbinonHeHne nsmepeHnn

271 OcyLecTBUTbL NPOrpaMmHyt0 HAacCTporKy npubopa (ecnv NpegBapuUTENIbHO HE BbIMNOSIHS-
nack). Bo nsbexaHvne nonyyvyeHnss HEBEPHbLIX Pe3yrbTaToB, HE PEKOMEHAYETCS BbIMOMHATL N3MEPEHUS
YPOBHs1 Np1OOpPOM C HAaCTpOMKaMu, 3a4aHHbIMK Ha NpeanpuaTUM-M3roToToBUTENE.

2.7.2 YcTaHoBUTh “ranoyky” B okHe “Komangbl BAPC35xM” nporpammbl Bars35xI-ModBus Ha-
npotme nons “O6wme nonb3oBaTenbckue perncTpbl’. Bo Bknagke OCHOBHOrO okHa nporpaMmmbl “U3me-
HUTL” BbIOpaTh MeH “llepuog onpoca”, B OTKpbiBWEMCS OkHe “BBeaute”, B none “lNlepunog onpoca,
mc [100, 60000]” BBECTM 3HAYEHME NEpPUOgNYHOCTM onpoca npubopa, paBHoe 500 mc, HaxaTtb “OK”.
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2.7.3 Bo Bknagke 0CHOBHOro okHa nporpaMmmbl “PaboTta” BbibpaTb MeHto “HavyaTb onpoc”. po-
rpamma Bars35xI-ModBus HayHeT BbINOMHATb LMKIIMYECKUIA ONPOC OBLLMX NOMb30BaTENLCKUX PErUCTPOB
npubopa C 3agaHHOM MNEPUOAMYHOCTBID.  YbeauTbcs,, 4YTO B OkHe “CBs3b”  nporpammbl
Bars35xI-ModBus, B none “Cratuctuka”’, NPOMCXOANT YBEITMYEHME YMCIia 3anpoCoB NPOorpaMmbl U OTBE-
ToB npubopa. PesynbTaTtbl namepeHus npubopomM TekyLlero paccTosiHus, CcBOBOAHOro nMpoCTpaHCTBa,
TeKyLLero ypoBHs U Temnepatypbl BHyTpu 6noka obpaboTkn (“‘PacctosHne go npogykrta, mm”, “Ceoboa-
HOe MpPOCTPaHCTBO, MM”, “YpoBeHb, MM’ 1 “TemnepaTypa, °C”, COOTBETCTBEHHO) OTOOpaXatoTCA B OKHE
“MokasaHns BAPC35x”.

274 Mpn HeobXxoOUMOCTHN, OCTAHOBKA LIMKITMYECKOrO onpoca obLmuX Nonb30BaTeNbCKMX peru-
CTpOB Npmnbopa ocyLLEeCTBNSAETCA NyTEM BblOOpa BO BKIaKe OCHOBHOIO OkHa nporpammsbl “PaboTta” MeHto
“OcTtaHoBUTb onpoc’.

275 Mporpamma Bars35xI-ModBus nosBonsietr npov3BoAuTb apxmBaLluio U BU3yanusauuio
n3MepsieMbIX aHHbIX TONMbKO Ans ogHoro npubopa. Onsa nonyveHusa 6onee nogpobHow nHdopmaummn o
paboTe nporpamMmbl HeobxoouMmMo o3HakomMuTcs ¢ “lMporpaMmoli HacTpoviku npeobpas3oBaTens YpPOBHS
paguoBonHoBoro BAPC 35xM.XX-ModBus. PykoBoacTteo onepaTopa”.

3 OBMEH OJAHHBLIMU MO MHTEP®ENCY
31 Mpotokon ModBus RTU. O6wue cBegeHus

3.1.1 lMpoTokon npegHasHayeH Ans opraHvMsauum obMeHa MHdopmauuen no nocriegoBaTerib-
HOMY KaHany cBsA3u. [1poToKon JoMNycKaeT HanuumMe O4HOro “BefyLllero” yCTpoucTBa B MMHUM CBA3M U OO
247 “BegoMbixX” ycTponcTB. “BepgylumMm” yCTPOWCTBOM SIBNSETCS KOMIMIIEKC MNPOrpaMMHO-annapaTHbIX
CpeacTB, peanun3oBaHHbIM Ha 6ase koHTponnepa wunu NOBM, koTOopbI MHULMMPYET npolecc obmeHa
OaHHBbIMW MO NUHUK CBA3W. “BegoMbiM” yCTPOMCTBOM SIBiSieTcs Npnbop nnn Hoe agpecyemoe yCTPONCT-
BO, OTBevalLllee Ha 3anpockl “Befyllero”. Kaxgoe “Begomoe” yCTPOMCTBO AOIMKHO MMETb YHUKaNbHbIV
CUCTEMHbIV agpec B guanasoHe oT 1 0o 247. CncrteMHble agpeca ¢ 248 no 255 3apesepBupoBaHbl U He
MOryT ucnonb3oBaTtbcs. CuctemMHbl agpec 0 ncnonb3yeTcs B kavyecTBe “LUMpoKoBeLlaTenbHoro”, T. €. no
3TOMY agpecy OCYLLECTBMNSETCH CBA3b OQHOBPEMEHHO CO BCEMU “BeOMbIMUK™ YCTPOMCTBAMU, HE3ABUCK-
MO OT NMPUCBOEHHOrO MM CMCTEMHOro agpeca. Bo nsbexaHve KOHNUKTa B IMHWKM CBA3W Npy 06paLleHnn
“BepyLuero” no cucteMHomMy agpecy 0, “BejomMble” ycTpoONCTBa OTBET HE (POPMUPYIOT.

3.1.2 [laHHble NO NMMHMK CBSA3M NepefarTcs B BUAe COOOLLEHWUIM, COCTOSILLMX M3 MocrenoBa-
TenbHOro Habopa cnoe. Kaxgoe cnoso cogepxut 11 6ut: ctapT-6mT, 8 OUT AaHHbLIX, OUT YETHOCTH, CTON-
6uT. CkopocTb nepedayn gaHHbix 9600 6ut/c. NponssoanTcst KOHTPONb YeTHocTh (Even).

3.1.3 Bpemsa nepegaum ogHoro crnoea sBnsieTcs Taktom nepegaym (T). CornacHo npoTokony,
nepegava cooOLeHns “BegyLlero” HauMHaeTcsl € naysbl ANUTENbHOCTBIO He MeHee 3,5 T. 3atem nepe-
AaeTcs nepBoe CroBoO COObLLEHMS, KOTOPOE sBNSieTCA agpecom ycTponcTea (1 6anT). Kaxgoe “Begomoe”
YCTPOWCTBO B NUHUM NPUHUMAET NMEPBOE CNOBO COOOLLEHNA U CpaBHMBAET €ro co CBouM agpecom. B
cny4yae coBnageHusa agpeca unuv ecnv agpec “lumpokoBeLLaTenbHbIn’, coobLleHe npuHMMaeTcs “Beao-
MbIM” YCTPONCTBOM MOMHOCTLIO. [ocne agpeca B cooblueHun cneagyeT CrioBo, cogepxallee Kof KoMaH-
Aabl (1 6anT). 3aTem nepegatoTcs cnosa 6noka 3anpoca. [laHHble B 6n1oke 3anpoca npeacTasnsaoT cobon
Habop ogHo- 1 AByx6anTHbIX Yncen. Ana gaHHbIX B BUAe ABYyX6anTHLIX Yncen ctaplunii 6ant nepenaert-
cs1 nepBbIM. 3aBepLuaeT coobuieHne apyxbaniTHas KoHTponbHast cymma CRC16, oBa cnoBa KOTOpoW ne-
pefalTcsa B CrieyloLLeM MOpSAKe: CHavana croBso, cogepailee mnagwmn 6ant CRC16 Lo, 3atem cno-
BO, copepxallee ctapwwmin 6ant CRC16 Hi. MpaBuno pacyeTa koHTponbHon cymmbl CRC16 npuBeneHo B
nogpasgene 3.2. Bug cTpykTypbl cOOOLEHNS ANd 3anpoca “BeayLuero” B COOTBETCTBMU C NOPSIAKOM Crie-
OOBaHWs Npy nepegade no nvHUKM CBA3N NpuBeaeH B Tabnuue 4.

Tabnuua 4
Hauano Anpec Kopn Bnok KoHew
. CRC16
COOGLLI,EHVI;I ycTpoucTBa KOMaHAbI 3anpoca COOGLLI,EHVI;I
35T BaiiT agpeca BanT kona N Gair CRC16 Lo, CRC16 Hi 35T
KOMaHAbI 3anpoca

Ecnu Ha atane npuema coobuieHnss “BegoMbiM” obHapyxeHa owwnbka, Hanpumep HecoBnageHue
KOHTPOSbHOW CYMMBbI UIK OLLIMOKa YeTHOCTU, TO OTBET HE (DOPMUPYETCSI.

Mocne nony4yeHus “BefomMbIM” COOBLLEHNS, HE UMEIOLLLEr0 HMKaKMX OLIMOOK, OH nepenaeT OTBET-
Hoe coobueHne “BefyllemMy”, CTPYKTypa KOTOpPOrO aHanorMyHa BbILLEU3IIOXKEHHON. Bug cTpykTypbl Co-

25



KOANI.400756.001-03 P

obLeHMA aAna oTBeTa “BeIOMOro” B COOTBETCTBUM C MOPSAKOM CINEedoBaHUs npu nepegade no nUHUK
CBS13U NMpuBeaeH B Tabnuue 5.

Tabnuua 5
Hauano Appec Kon Bnok KoHewn
9 CRC16
coobuweHusn ycTpoucTBa KOMaHAbl oTBeTa coobueHusn
35T Bait agpeca BaiT kopa N 6ant otBeta | CRC16 Lo, CRC16 Hi 35T
KOomMaHabl

Ecnu “BegomMbiM” 6€30WIMO0YHO NONy4YeHO coobLleHne, KOTopoe He MOXeT BbiTb UM paclmdpo-
BaHO, TO UM hopmMmpyeTcsa OTBETHOE COOBLLIEHNE, BUA CTPYKTYPbl KOTOPOrO B COOTBETCTBMM C MOPSOKOM
CrnefoBaHuWs Mpu nepegaye no NMHUK CBA3M NpUBeAEH B Tabnuue 6.

Tabnuua 6
Hauyano Anpec Kop owmbo4Horo Kon KoHey
9 CRC16
cooOLeHus ycTpoucTBa coooueHus OLLNOKMN cooOLeHus
128 + 3Ha4yeHune BanTt kopga
35T Bant agpeca OanTa Koga OLLNOKK CRC16 Lo, CRC16 Hi 35T
KOMaHAbl 3anpoca npoTokona

Bonee nogpobHble ceegerHns o npotokone ModBus RTU mMoxHO nonyyntb, obpatusLunce, Ha ou-
umnaneHbIM cant nogaepxkun http://www.modbus.org.

3.2 PacueT KOoHTpOnbHOW cymmbl CRC16

3.21 KoHTponbHasi cymma ucnonb3yeTcst AN KOHTPOMS LenoCcTHOCTU o6mMeHa coobLleHnsiMu
Mo NMUHUK CBA3MW. BbluMCneHne KOHTPONbHOW CyMMbl Npoussoautcs no anroputmy CRC16 ¢ HayanbHbIM
3HayeHnem 65535 (OxFFFF B HEX) 1 obpasytowmm nonmHomom 40961 (0xA001 B HEX)

3.2.2 PacueT koHTponbHoOWM cymmbl: Myctb [DATA_1 ... DATA_n] — n 6anT gaHHbIX MHOpMa-
LUuK, KoTopble nepedaeT unn npuHMMaeT “Begywmn”’ (6e3 6anToB KOHTPONbHOM cyMMbl). s nogcyeta
KOHTPOSbHOM CyMMbl HEO6XOAMMO OCYLLECTBUTL Cleaytolme AeNCTBUS:

— B35iTb HavanbHoe AByxbantHoe uucno OxFFFF, o6osHayeHHoe kak CRC16 u cocrosiee w3
crapwero CRC16 Hi n mnagwero CRC16 Lo 6anTos:

CRC16 = OXFFFF; (2)
— ocywecTtButb norudeckyto onepaumio “Uckmovarowee UNN” (XOR) mexgy nepBbiM HarTom
DATA_1 v mnagwum 6antom CRC16:

CRC16 = CRC 16 Hi « 0x100 + (CRC16 Lo) XOR (DATA_1); (3)
— NpoBepuTb, YeMy paBeH Mnaawui 6ut (LSB) pesynbtata: «0» nnm «1»;
— ocyuwecTtButb casur 3HadyeHnss CRC16 BrnpaBo (B CTOPOHY MnagLwero 6ura) Ha 1 61T ¢ 3anonHe-
Hvem HyneMm mecTta cTapLuero 6uta. o coctosHuo nposepkn LSB ocylecTBUTb cneaytowime AencTBUS:
— ecnn LSB = 0, To noBTOopnTh cABUr 3Ha4eHna CRC16 BnpaBo Ha 1 GUT C 3anofiHeHMEM
HyneM mMecTa ctapLuero 6uta. BHoBb npoBeputb LSB;
— ecnn LSB =1, To ocywecteutb XOR ¢ obpasytowmm nonnHomom 0xA001:

CRC16 = (CRC16) XOR (0xA001); 4)
— MOBTOPMUTb NpeAblayLine OEeNCTBMS, Noka He OydeT BbiNonHeHo 8 caguroB. Takum obpasom, Oy-
net obpabortaH oguH 6ant DATA_1 nepegaBaemMoi MHdopmauuu;
— MNOBTOPATb Npeablaylime AencTBus ansa octanbHbix 6aritoe DATA_2 ... DATA_n nepegaBaemon
MHopmauum, noka He GyayT oOpaboTaHbl Bce 6anThbI.

3akntountenbHoe 3HaveHne CRC16 BygeT 9BnATbCA KOHTPOBHON CYMMOM COOBLLIEHUS.

3.2.3 lMpumep peanusaumm anropytMa BblYMCIEHUSA KOHTpornbHoM cymmbl CRC16, HanucaH-
HbI Ha a3blke C:

unsigned char BUFF[<pa3mep>]; // MaccuB npuema (nepepaum)
unsigned int Calc_CRC16 (void)

{

unsigned int CRC16 = 0xFFFF;

unsigned char i, j;

bit temp;

#define div 0xA001;
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for (i=0; i< (BUFF[2]+2); i++)
{ CRC16 * = BUFFIi];

for (j=0;j<8;j++)

{temp = CRC16 & 0x0001;

CRC16>>=1;
if (temp ) CRC16 ~ = div;
}
}
return (CRC16);
}
3.3 PacnpepneneHue peructpoB B naMmsitTu

3.3.1 [aHHble, XpaHsLwmecs B Npmubope, pacnpegerneHbl No syenkam — peructpam. Kaxabin pe-
MCTPp COCTOUT M3 ABYX O6anT namaTy npubopa, pacnonoXeHHbIX No onpeaeneHHoMy agpecy. Agpec pe-
rcTpa umeeT AByxbanToBoe 3HaYeHue.

3.3.2 Peructpbl npubopa knaccuumumpytotcs no Tunam B 3aBUCUMOCTM OT BMAa goctyna. Pe-
MMCTPbI, AaHHbIE B KOTOPbLIX JOCTYMHbI TONbKO A58 YTEHUS, OTHOCATCS K permctpam tuna “Input”. PerncT-
pbl Npubopa, AaHHbIE B KOTOPbLIX OOCTYMHbLI U AN YTEHUS, U NS 3anucu, OTHOCATCH K permctpam tuna
“Holding”. Kaxxgbin n3 Habopos pervctpoB Tuna “Input” n tuna “Holding” umeeT, B COOTBETCTBMU C NPOTO-
konom ModBus RTU, cBoe He3aBucMMOe agpecHoe NPOCTPaHCTBO M CBOM KOMaHAbl AN AOCTyna K AaH-
HbIM, XpaHALWMUMCS B 9TUX perncTpax.

3.3.3 OnuncaHve TUMNOB AaHHbIX U KONMMYEeCcTBa PEermcTpoB Ans UX pasMelleHust B NamsaTi npu-
6opa npuBeaeHo B Tabnuue 7:

Tabnvuya 7

Twvn gaHHbIX OnucaHune

BessHakoBoe Lenoe uncno, ctapwu 6anT Hi n mnagwun 6anT Lo.

uint16 MocnepoBatenbHOCTL Nepegayum no nHTepdency: Hi, Lo.

Mpu pa3melLeHun B NamsATU 3aHUMaEeT OOUH PEFUCTP.

Yucno cdopmarta float no crangapty IEEE-754.

Crapwue 6antbl Hi n hi, mnagwue 6aritsl Lo u lo.

MocnepoBatensHOCTL Nepedayn no nHtepdency: Hi, hi, Lo, lo.

Mpu pa3melleHnn B NamsATU 3aHMMaET ABa PerucTpa, agpeca KoTopbix CrieaytT He-
nocpeacTBEHHO Apyr 3a ApyroM. [pu 3TOM perncTp ¢ MeHbLLUM

agpecom copepxut 6anTbl Hi u hi, ¢ 6onbwmnm — 6anTel Lo u lo.

MepenonHeHne yncna copmarta float, 3HaveHne uncna (HEX) pasHo OxFFFFFFFF
floatNAN Pa3melleHre B naMsaTn 1 nocrnefoBaTenbHOCTb Nepeaayu

no nHTepdercy — aHanorM4yHo Tuny AaHHeix float.

float

MpumeyaHue — [Ing yncna B copmare float 3a ognH 3anpoc “BegyLlero” 4OMKHO BbITb OpraHn3o-
BaHO obpalleHne K namsTy Ans 060MxX permMcTpoB, B KOTOPbIX 9TO YACMO pasMeLLeHO.

3.34 Peructpbl Tuna “Input” pasmeluatotca B namat npubopa B cooTBETCTBUM C Tabnuuen 8
W JOCTYMHbI AN YTeHns no komanae 04 (0x04) “Read Input Registers” npotokona ModBus RTU.

Tabnvua 8
Anpec Tun OnucaHue Mpumesanme
peructpa| QAOaHHbIX OaHHbIX
. Ownbkm
00000 uint16 OnwncaHue owmnbok camoamarHocTuky npueeaeHo B Tabnuue 13
CaMoanarHoCTUKK
00001 TekyLlee paccTosiHue,
float
00002 MM
00003 Coot HenocpeacTteeHHo nocne Bkrto4veHus npnbopa pasHo floatNAN.
00004 float BOGOAHOE B npouecce namepeHus npu oTCyTCTBMM OLLIMBOK cCamMoanarHo-
fPOCTPaHCTBO, MM CTUKW 3HaYeHue nexuT B ananasoHe 0...50000.
00005 float TeKyLwuin ypoBEeHb, MM
00007
00008 float 3apesepBupoBaHoO 3HayeHne HensameHHo u pasHo floatNAN.
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lMpogomkeHne Tabnumubl 8
Anpec Twun OnucaHue P e
peructpa | AaHHbIX AaHHbIX
00009 uint16
00010 u!nt16 3ape3epBMpoBaHO 3HayeHne HeM3MEHHO 1 paBHO 65535
00011 uint16
00012 uint16
00013 Temneparypa BHyTpU HenocpencteeHHo nocne BkntodeHus npubopa pasHa floatNAN.
float o B npouecce namepeHusi npu oTCyTCTBMM OLUMBOK camogmarHo-
00014 6noka obpaboTku, °C
CTUKWN 3HaYeHne nexuT B ananasoHe —50...+100.
00015... - 3ape3epBrpoBaHo
...00999 pesepsnp
01000 uint16 Twn nporpammel 3HayeHve Hen3meHHo 1 pasHo 0
01001... - 3ape3epBrpoBaHo
...01999 pesepsnp
02000... - - PerncTpbl oTcyTCcTBYIOT
...65535 pel oTeyTCTBY

MpumeyaHue — Peructpbl npubopa ¢ agpeca 00000 no agpec 00014 (BKNHOYUTENBHO) YCIIOBHO
OTHeceHbI K rpynne “Obwue nonb3oBaTenbCckne perncTpbl”. Mpu BbINOMHEHWM U3MEPEHU no n. 2.7 nNpo-

rpamma Bars35x|-ModBus ocyLlecTBnseT UMKIIMYECKNIA OMPOC BbllLeYyKa3aHHOM rpynnbl PErMcTpoB.

3.3.5

Pernctpbl

TMna “Holding” pasmewatorca B namsiTu npubopa B COOTBETCTBUM C
Tabnuuen 9, poctynHbl ons uyTeHnsa no komaHge 03 (0x03) “Read Holding Registers” u gns 3anucu no

komaHge 16 (0x10) “Write Multiple Registers” npotokona ModBus RTU.

Tabnuya 9
Anpec Tun OnucaHue MpumesaHme
peructpa | AaHHbIX BaHHbIX
Mpw YTeHUn 3Ha4YeHNe HeM3MeHHO 1 paBHo 0.
Mpu 3an1cK 3HaYeHne OOIMKHO COOTBETCTBOBATL YCITIOBHOMY
00000 uint16 MaoeHTudumkatop 1 HOMepy, NpUcBaMBaeMOMy KaXXaoMy U3 TUMOB BbiMyCkaeMoWn
3aBOJOM — U3roToBUTENEM NPUBOPHOW NPOAYKLNW.
[ns npmbopa ycnoBHbI Homep paseH 20.
Mpw YTeHun 3Ha4YeHNe HeM3mMeHHO 1 pasHo 0.
00001 uint16 MaoeHTudpmkatop 2 Mpu 3an1cK 3HaYeHe OOMKHO COOTBETCTBOBATL 3aBOACKOMY
HOMepy agpecyemoro npubopa.
[onycTnmbin gnanasoH 3HadYeHun 1...247.
00002 Lint16 CucTeMHbI anpec Mpu 3an1cK 3HavYeHre JOMKHO NepeaaBaThbcs “BeayLLum
COBMECTHO C ngeHtudmnkatopom 1 n ngeHtndmkatopom 2
B OOHOM COOBLLEHUN (CM. MPUMEYAHUS HUXE).
00003... _ 3aDE3EDBUDOBAHO [Mpun YTeHun 3HavyeHne Hen3meHHO u pasHo 0.
...00999 pesepanp Mpw 3anmcum nboro 3HavyeHnsa He BNusieT Ha paboTy npubopa
01000 BobicoTa pesepByapa,
float
01001 MM . _
- HonycTtnmbin gnanasoH 3HaveHun 0...30000.
01002 float MakcrmManbHbIn
01003 YPOBEHb, MM
Mpu YTeHUn 3Ha4YeHNe HEU3MEHHO 1 paBHo 0.
01004 float M3BecTHbIN Tekywnn | Mpu 3anucu gomkeH cooTBETCTBOBaTb (PakTUYECKOMY YPOBHIO
01005 ypOBeHb, MM npoaykTa B pe3epByape.
Honyctumbii ananasoH 3HadeHui 0...30000.
01006 KoadhdpmumeHT . .
01007 float YCPEnHEHNS [onyctumbin gnanasoH 3HaveHun 0,01...1.
01008 CKopOCTb U3MEHEHUS . .
01009 float HOKa3aHMi, MM/C Jonyctnmbin gnanasoH 3HaveHuin 0...99,999.
NapameTpbl J(;l(il‘ll\);(;'ll'(lgl\vlll“:lMMAMEQiIlZz(I:HB:aLIeHMM 0...2:
01010 uint16 aHarnorosoro Y A
1 — TekyLuin ypoBEHb
BbIx04a
2 — cBob0AHOE NPOCTPaAHCTBO.
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MpogomxkeHne Tabnuubl 9

Appec Tvn OnucaHune
MpumevaHune
peructpa| QAaHHbIX AaHHbIX
Jonyctumbin guanasoH 3HaveHui 0...2:
[nana3oH BbIXOAHOro
. 0 — gnanasoH 0...5 MA
01011 uint16 curHana
HOCTOSHHOIO TOKA 1 — gmnanasoH 0...20 MA
2 — amnanasoH 4...20 MA.
Jonyctumbln gnanasoH 3HaveHui 0...4:
3Ha4yeHne BbIXOQHOro 0-0mA
curHana 1—4wA
01012 uint16 NMOCTOSIHHOrO TOKa Npu 2_5MmA
ou.lwgr(igopaaGOTe 3_20 MA
P P 4 — [NocnenHee 3HayeHne, MA.
01013... _ 3aDE3E0BNDOBAHO Mpw yTeHnn 3HayeHne HemameHHo 1 pasHo 0.
...01159 pe3epsip Mpu 3anvcm noboro 3Ha4YeHust He BNUAET Ha paboTy npubopa
01160 Anrammieckas Jonyctnmbin gnanasoH 3HaveHuin 0...99,999.
float CKOPOCTb U3MEHEHNs
01161 o OnncaHune — cMm. MPUMEYaHNs HNXeE.
nokasaHum, Mm/c
01162... B 3aDE3EDBUDOBAHO [Mpn YTeHUn 3HavYeHne Hen3mMeHHo 1 pasHo 0.
...02000 pesepsnp Mpu 3anmcm noboro 3Ha4YeHUst He BNUSET Ha paboTy npubopa
02001... - - Pernctpbl oTcyTCTBYIOT
...65535 pet oTeyTeTBy
MpumeyaHus

1 Peructpbl npubopa c agpeca 01000 no agpec 01003 n c agpeca 01006 no agpec 01012 (Bkrnto-
UYMTENBHO) YCINOBHO OTHECEHHI Kk rpynne “lMonb3oBartenbckue pernctpbl”. MNpu BbINOAHEHWM NPOrpaMMHON
HacTponku no n. 2.6 nporpamma Bars35xI-ModBus ocyLecTBnsieT YTeHMe/3anncb BbllLeyKa3aHHOMW rpymn-
Mbl PErMCTPOB.

2 [Ins 3anncm cuctemHoro agpeca B Nnpubop Heo6xXxoAMMO OAHOM KOMaHAOM 3anucu no nNpoToKO-
ny ModBus RTU ocywectenaTe 3anuck B pernctpbl ¢ agpeca 00000 no agpec 00002 3HayeHUn ngeHTu-
dukaTopa 1, ngeHTudmKkaTopa 2 1 HOBOro CMCTEMHOro agpeca. B npotuBHom crnyvae npmbop He BLINOS-
HWUT 3anMcb HOBOrO CUCTEMHOro agpeca. NogasaTb KOMaH4y 3anvcy COAEpPXXUMOro PernmcTpoB Aornycka-
eTcs no “wupokoBellatensHomy” agpecy 0, YTO MOXET OblTb MCMOMb30BaHO B Crlydae YCTAHOBKM HOBbIX
CUCTEMHbIX afpecoB Ansi NpubopoB, OENCTBUTENbHbLIE CUCTEMHbIE adpeca KOTOPbIX 3aBEAOMO He U3-
BECTHbI.

3 Banucb B peructpbl ¢ agpecamm 01004 n 01005 3Ha4YeHUS N3BECTHOIO TEKYLLErO YPOBHS MOMHO-
CTbI0 @HamnorMyHo BbLIMOJSIHEHMIO KOMaHAbl “3anucaTtb TeKylWUuW YypoBeHb B Mporpamme
Bars35xI-ModBus. 3anucb gomkHa BbINOSHATLCA B CTPOTOM COOTBETCTBUM C TpeboBaHUSIMU, NPUBEAEH-
HbIMK B N. 2.6.8.

4 Pernctpbl npubopa ¢ agpecamm 01160 n 01161 npegHa3sHayeHbl Ans BBoga B Npnbop 3HayYeHns
ANHaMNYECKON CKOPOCTU U3MEHEHUs MoKasaHwui, OeNCTBME KOTOPOW MOMHOCTBbIO aHanOrMyHO U3NOXEeH-
HoMmy B M. 2.6.4. [JuHaMmnyeckass CKOPOCTb M3MEHEHMS NMOKa3aHUN NMPUMEHSETCHA TOMbKO Npu paboTe npu-
bopa B cocTaBe aBTOMAaTM3NPOBAHHOW CUCTEMbI YNPaBreHNs N npegHasHadeHa Ans ynpaBrneHus npo-
LleCCoOM CrnaxuBaHusa nokasaHui npubopa Ansa cnydaes, KOrga CKOpPOCTU 3arofiHEHMSI U OMOPOXKHEHMS
pesepByapa pasfuyHbl UKW HENOCTOSAHHbI. VIMeeT npuopuTeT Hag CKOPOCTbI M3MEHEHMSI NOKasaHun,
npuHagnexatuen kK rpynne “fonb3oBaTenbckne perncTpbl’, He COXPaHSETCH B SHEProHe3aBUCMMOW Na-
MATK Npubopa. B cnyyae, korga 3HayeHue AMHaMUYEeCKOW CKOPOCTU U3MEHEHUS MOKa3aHU paBHO HyIto,
OHa He OKa3blBaeT BNUsIHWE Ha BblgaBaeMoe NpubopoM 3HaYEHNE.

34 YUteHue curHatypbl

3.41 CurHaTtypa npubopa cogepXut nHpopmaumo o ero Tune, HasBaHuM, 3aBOLCKOM HOMeEpE,
Bepcuax annapaTHon 4YacTtn u nporpaMmmHoro 06ecnequv|;|, npeanpuAaTUun-n3roTtoBuTene " canTe TexHu-
YeCcKoW NOAAEPXKKM, a TakKe COAEPXUT NAEHTUUKALNOHHBbIE OAaHHbIE NPOrpaMMHOro obecnevyeHus.

3.4.2  [Ona yteHusa curHatypbl npubopa B cooTBeTCcTBMM C npoTokonom ModBus RTU Heobxo-
anmo ucnone3osaTb komaHay 43 / 14 (0x2B / 0x0D) “Read Device Identification”. MHdopmaumsa o curHa-
Type pa3melleHa B 6a30BblX, pErynsipHbIX N paclUMpPeHHbIX naeHTndukaTopax, KoTopble NoaaepXnBarT
TONbKO MOTOKOBBLIN TWM AOCTyNa (NO3NEMEHTHbIN JOCTYN He noadepxusaeTcs). CoaepXnumoe AaHHbIX B
3anpocax “BefyLuero” npu BbINOSTHEHUN YTeHUS 6a30BbiX, PerynsApHbIX U paclUMpPeHHbIX naeHTudmrkaTo-
poB, a Takke OTBETbl “Be4OMOro” NpuBeAeHbl, COOTBETCTBEHHO, B Tabnmuax 10...12.
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Tabnuya 10

3anpoc “Bepgyuiero”

OTBeT “BegomMoro”

Umsa nons 3HaueHune (HEX) Umsa nonsa 3HaueHune (HEX)
Function 0x2B Function 0x2B
MEI Type 0x0E MEI Type 0x0E
Read Dev Id Code 0x01 Read Dev Id Code 0x01
Conformity Level 0x00 Conformity Level 0x01
More Follows OxFF
Next Object Id 0x03
Number Of Objects 0x03
Object Id 0x00
Object Length 0x09
Object Value “KOHTAKT-1"
Obiject Id 0x01
Object Length 0x05
Object Value XXXXX”
Obiject Id 0x02
Object Length 0x21
Obiject Value “Hard version XXX Soft Version YYY”
Tabnuuya 11
3anpoc “Beayuiero” OTBeT “Begomoro”
Umsa nona 3Ha4yeHue (HEX) Nma nonsa 3Ha4yeHue (HEX)
Function 0x2B Function 0x2B
MEI Type Ox0E MEI Type 0x0E
Read Dev Id Code 0x02 Read Dev Id Code 0x01
Conformity Level 0x03 Conformity Level 0x02
More Follows OxFF
Next Object Id 0x80
Number Of Objects 0x03
Object Id 0x03
Object Length 0x10
Object Value “www.kontakt-1.ru”
Object Id 0x04
Object Length 0x0A
Object Value “Levelmeter”
Object Id 0x05
Object Length 0x08
Object Value “‘BARS351I”
Tabnuuya 12
3anpoc “Begyuiero” OTBeT “BegomMoro”
Umsa nons 3HaueHune (HEX) Umsa nonsa 3HaueHune (HEX)
Function 0x2B Function 0x2B
MEI Type 0x0E MEI Type 0x0E
Read Dev Id Code 0x03 Read Dev Id Code 0x01
Conformity Level 0x80 Conformity Level 0x03
More Follows 0x00
Next Object Id 0x00
Number Of Objects 0x02
Object Id 0x80
Object Length 0x11
Object Value “TUM YCTPOWUCTBA 217
Object Id 0x81
Object Length 0x0E
Object Value “1 CRC16 0x22727”
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B Tabnuuax 10...12 3HayeHMs1 B KaBblukax npeactaBnsoT cobon ASCIlI cTpoku, B KOTOPbIX UC-
Nnonb3ylTCH crieayoLwmne ycroBHble 0003Ha4YeHns:
—  XXXXX — 3aBogckon Homep npubopa;
— XXX — Homep Bepcun annapaTHOM YacTy;
— YYY — Homep Bepcun nporpammbl BAPC 35xU;
0xZZZZ — 3Ha4YeHne KOHTPONbHOM cyMmbl nporpammbl BAPC 35xM (HEX).

Homep Bepcum n KoHTpornbHasa cymma nporpammbl BAPC 35xU ykasaHbl B pasgene “UoeHTudmka-
LMOHHbIE NapamMeTpbl” nacnopta npubopa.

4 TEXHUYECKOE OBCIJYXUBAHUE

4.1 YkaszaHusa mep 6e3onacHocTu

411 Mo cnocoly 3aWuThl OT NOPaKEHUS SMNEKTPUYECKMM TOKOM MpMOOpP COOTBETCTBYET Krac-
cy lll npn obszarensHoM cobniogeHun TpeboBaHMI K MUCTOYMHWMKY nuTaHua no TOCT 12.2.007.0-75,
pasgen 2.

4.1.2 [ng 3awmTbl OT NOpPaXXeHUs NEKTPUYECKMM TOKOM NpU CRy4arnHOM NMPUKOCHOBEHUM K TO-
KoBedyLMM YacTsM, B Npubope npeaycMoTpeHbl creayowmne CpeacTea:

— 3awmTHas obonouyka;
— Ge3onacHble CBEPXHU3KNE HANPSHKEHUs! BO BCEX BHELLHMX 3MEKTPUYECKMX LensiX;
— 3alUnUTHOE 3a3eMrieHue.

4.1.3 MHTEHCMBHOCTb 3N1EKTPOMAarHMTHOro nons Ha pacctodHum 6onee 1 m oT npmnbopa 3a npe-
[lenamy1 OCHOBHOIO NenecTka AvarpaMMbl HanpPaBMEHHOCTU He npeBbilaeT 2,5 MKBT / cM?, 4To Huxe
npegensHo gonyctumoin no NOCT 12.1.006-84 sHepreTuyeckon Harpysku Ha opraHuam Yenoseka. Bpems
npebbiBaHNs YenoBeka B 30HE U3MNyYeHUs aHTeHHbl Ha paccTtosHun Bonee 1,5 m oT npubopa He orpaHu-
ymBaetcs. lNpn akcnnyaTaumn npnbopa aneKTpoMarHMTHOE Nomne U3ryyYeHusi NokanM3yeTcsl BO BHYTPEH-
HeM ob6beme pesepByapa.

4.2 O6Lwue cBegeHUus

421 K TexHmyeckomy obcnyxuBaHuio npubopa [OONyckaeTcsl  ANEKTPOTEXHUYECKUIA
nepcoHan, UMeLLMn KBanmdKaLUMOHHYIO Tpynny no anektpobesonacHocT He Huxke I, n nayunsuni
HacTosiwee P3.

4.2.2 Mpwn akcnnyaTtauun npubop criegyet obeperatb OT yAapoB U MEXaHUYECKUX NMOBpeXae-

423 TexHnyeckoe obcnyxusaHue npnbopa HeO6X0AMMO MPOU3BOANTL HE pexe OOHOro pasa
B rog unu yepes 8000 4 akcnnyaTauumm B CriegyoLwem nopsake:

— BHELUHUM OCMOTPOM YCTAHOBWUTb OTCYTCTBME BUAMMbLIX MOBPEXAEHWA U OedeKTOB, NPensTCT-
BYHOLLMX UCMONb30BaHMIO Nprbopa No HasHaYeHMIo;

— ydanuTb Nbifib M IPA3b C HAPYXXHLIX MOBEPXHOCTEN Npubopa, Npyu He0BXOAMMOCTU OYUCTUTL aH-
TEHHO-BONTHOBOAHY CUCTEMY OT 3arpsi3HEHUI U HaNUNaHWi;

— TNpPOBEPUTb HAAEXHOCTb KpenneHus npubopa Ha MecTe ycTaHoBKW. Mpu HeobxogumocTy noaTsi-
HyTb GONTbI KpenneHns Npubopa k draHuy pe3epByapa;

— MPOBEPUTL LIENMOCTHOCTb 3a>KMMOB 3a3EMIEHNS 1 3a3eMISIHOLLMX NPOBOAHUKOB;

— MPOBEPUTbL COXPAHHOCTL MIOMObI U MapKUPOBKM B3pbIBO3ALLNTDI;

— npoBepuTb paboTtocnocobHoCTb npubopa, NpoBeas NPOrpaMMHyt0 HaCTPOWKY B COOTBETCTBUM C
METOLMKOW, MpMBEOEHHON B nogpasaene 2.6.

424 Mpn HeobxoaumocTM AemoHTaxa Groka obpaboTkm npmbopa HeobxoaMmo cHadana oT-
METUTb ero opueHTaumio oTHocutenbHo ABC anst ucknoYeHus HenpasunbHoM coopku. [ns npoBeaeHus
onepauun gemMoHTaxa brnoka obpaboTku crnegyeT o6ecTounTb Npubop, 0TCOeaMHNTL NpoBoaa ero kabe-
nsi oT Kabenen (kabens) cBA3M B KNEMMHOI KOpOOKe, OTBEPHYTb YeTkipe ranikm M8 kpennenusi 6noka ob-
paboTkn (pUcyHok 2) n, cobnogas OCTOPOXHOCTb, OTAENUTL ero ot dnaHua ABC (unu, B 3aBUCUMOCTH
OT ucnonHeHus npmbopa, pnaHua BC). 3awutnts BONMHOBOAHbLIV BbIX0A Ha 6rioke 06paboTkn 1 craHel
ABC (BC) ot nonagaHus nbinv wunu BRarv, Hanpumep, NyTeM W30NMPOBaHWS BraroHENpPOHULLaeMOMN
nneHkon. CH0opKy npnbopa ocyLlecTBNATL B 06paTHOM NocnefoBaTenlbHOCTU, NPeABapUTENbHO yaanve
3aLUNTHYHO MIIEHKY.
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4.3 Bo3MoXxHble HeMCnpPaBHOCTU U UX YCTpaHeHUe

4.3.1 Mpnbop MMeeT BCTPOEHHYK CUCTEMY CaMOAMAarHoCTUKN, obecneymsaroLLyto nepegady no
uncpoBOMY BbIXOAY MPU3HAKOB OLWIMBOK B criydyae obHapyXeHust OTKIoHeHun B paboTe. lNMpuaHak Hanw-
4YNS UM OTCYTCTBUS KaXdomn M3 obHapyxmBaeMbix OLUMOOK peann3yeTcs, COOTBETCTBEHHO, YCTAHOBKON B
“1” unn “0” cooTeeTcTBYOWErO OMTa B ABYXDAaWTOBOM perncrpe owmnbok camopmarHOCTUKW, pacnono-
XeHHoro B rpynne “Obwue nonb3oBaTtensckue pernctpbl”. Onncanve obHapyxuBaembix ownbokK, nx yc-
NOBHblE HOMEpa, a Takke COOTBETCTBYIOLWMNE UM BUTbLI, yCTaHaBnMBaeMble NPMBopPOM B permctpe owmnbok
camoanarHoCTuku, npueeaeHsl B Tabnuvue 13.

Tabnuua 13
YcnoBHbIi| Butbl
Homep Owwunbka peructpa
OLINOKMN camMoamnarHoCTUKU
1 HewucnpaBeH gaTunk TemnepaTypbl BHyTpu 6noka 06paboTku 0000000000000001

Heponyctumas TemnepaTtypa okpyxatoLlei cpefbl

0000000000000010
(neperpes nnu nepeoxnaxageHue)

MoTepst 4aHHbIX, XpaHUMbIX B 3HEPrOHE3aBUCMMOW NaMsITU U
3 coaepkawmx MHopmaL Mo O HacTpoKrKax Nosib3oBaTens. 0000000000000100
[aHHble Obiny NPOUHMLMANM3NPOBaHbI 3HAYEHMUAMIN “TO YMOMNYaHuio”

Ownbka Npu COXpaHEHUM OAHHbBIX B 9HEPrOHE3aBUCUMOW MNaMATH.

N y 0000000000001000
C6oM nnu oTkas aHeproHe3aBUCUMMOi NamMATK

MoTepst AaHHbIX, XPaHUMbIX B 3HEProHe3aBMCMMOW NaMSATH U
5 coaepxalumx nHopmaumio o Kanmbposke. 0000000000010000
[aHHble ObiN NPOUHMLNANM3NPOBAHBLI 3HAYEHUSIMI “MO YMOMYaHuo”

6 OTCyTCTBYIOT AaHHble ANsl NPOBEAEHNS U3MEPEHUN 0000000000100000

7 MonyyeHHble Npy NpoBeAEeHUN U3MEPEHUI AaHHbIE HeOOCTOBEPHbI 0000000001000000

8 MHTeHCMBH?CTb NPUHUMAaEMOro pagnocurHana Huxe npeaenbHo 0000000010000000
A0onyCTUMON

9 MHTeHCMBH?CTb NPUHUMaEMOro pagnocurHana Bbille npegenbHO 0000000100000000
A0onyCTUMON

10 C6on npu BbINOMHEHWUWN NPOrpamMmbl 0000001000000000

11 0000010000000000

12 0000100000000000

13 0001000000000000
3ape3epBupoBaHo

14 0010000000000000

15 0100000000000000

16 1000000000000000

43.2 B cnyyae, korga cuctemMon camogmuarHocTuku npubopa BbISBMNSETCA cpa3y HECKOSbKO
OLWMOOK, B perucTpe olwmbok camoamarHocTukn OyayT ycTaHoBIEHb! B “1” GUTbI, COOTBETCTBYHOLIME HalA-
OeHHbIM owmbkam. Hanpumep, npy oGHapy)XeHUn HEUCNPaBHOCTM AaTynka TeMnepaTtypbl BHyTpy Groka
06paboTkM (YCNOBHbIA HOMEP OLIMOKM 1) OQHOBPEMEHHO C OTCYTCTBMEM AaHHbIX ANsl MPOBEAEHNS] N3Me-
peHUN (YCroBHbI HOMep owwunbkM 6), B aTOT peructp byaeT 3anucaHo 3HadeHue “0000000000100001”. B
crnyyae, Korga cucteMa camoamarHocTvku npubopa npekpartuna obHapyXeHne HangeHHoOW paHee oLmnb-
KW, COOTBETCTBYHOLLMI el BUT B perncTpe camoamnarHoCTvku aBTtoMatudeckn obHynsetca. Hynesoe 3Ha-
YeHne permctpa cCaMOAMarHOCTUKN O3Ha4aeT OTCYTCTBME OLWMOOK B paboTe npubopa, oOHapyXnBaemMbIix
BCTPOEHHOM CUCTEMOWN CamMOLMarHOCTUKN.
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4.3.3 MNosicHeHus n pekomMmeHaaunn K OEeNCTBUAM TEXHUYECKOIo nepcoHamna npun nodaByieHNN He-
l/ICI'IpaBHOCTEIZ, BbIABJ1AEMbIX BCTpOEHHOVI CUCTEMOWN CaMOgNarHoCTUKn rlpV|60pa:

— YCNOBHbIN HOMEp OoWMnOKM 1 — NpMBOp MOXeT BbITb OTPEMOHTUPOBAH B YCIOBUAX NoTpebutens
cneumanucTamMu npeanpuATUA-u3roToBuTena (notpebyetca gemoHTax 6noka obpaboTkm u 3ameHa
HEeMCNpPaBHOroO AaTyuka) UM NOANEXUT OTNpaBKe Ha NpeanpuaATMe-U3roToBUTENb ANS NPOBEAEHUS pe-
MOHTa;

— YCJIOBHbIA HOMEpP OWMWOKM 2 — HapyLleH JONYCTUMbIN TeMnepaTypHbIA AMana3oH 6e3onacHom
akcnnyaTtauum npmbopa. Bo nsbexaHue oTkasa npubopa obecneuntb COOTBETCTBME TEMNEPATYPbI OKPY-
XarLlero Bo3gyxa B npegenax, npuBeAeHHbix B . 1.2.9;

— YCNOBHbIA HOMEpP OLWNOKN 3 — OCHOBHOW N pe3epBHbI BaHkn namATn, npegHasHavYeHHble Ans
XpaHeH1s1 HaCcTPOeK Monb30BaTens, NOBPEXAeHbl (HanpuMep, Npu OTKIMIOYEHUM NMUTaHUS B MOMEHT Npo-
BEAEHMS 3anUCK AaHHbIX B 3HEPrOHE3aBMCUMYK MaMATb) U ObINN NPONHULNANN3NPOBaHbI 3HAYEHUSMMN
“No ymonyaHuto”. 3Ha4yeHne 3TON OWKNOKM aBTOMaTUYECKN OOHYNseTcs, ecrnv nutaHue npubopa OTKIo-
YUTb N NOBTOPHO BKIOYNTb, Tak Kak OaHKM NamsTu (B criydae ux UCNpaBHOCTM) yKe Oblnn aBToMaTUyeCcKu
NPOVHNLIMANU3MpPoBaHbl HOBbIMW 3HAYEHUsIMWU. BbINONHUTL NporpamMmMHy0 HacTporky npubopa B COOT-
BETCTBUM C METOLMKOW, NpMBeAeHHON B nogpasgene 2.6. [Npyn noBTOpHOM NosiBReHUn owmnbku obpatutb-
Cs1 Ha NPeanpuUATMe-U3roTOBUTENb ANs NPOBEAEHUS PEMOHTA;

— YCNOBHbI HOMep owunbku 4 — 0TKa3 aHeproHesaBucumon namaTy npubopa. Mprubop nognexut
OTNpaBKe Ha NPeanpUSTUE-N3rOTOBUTENb AN NPOBEAEHUSA PEMOHTA;

— YCNOBHbLIN HOMep owubKu 5 — nNpubop MoanNexuT oTnpaBKe Ha NpeanpusaTUEe-U3roToBUTENb
Ons npoBefeHus KanmbpoBKY;

— YCIOBHbI HOMeP OWMNOKN 6 — HeMcnpaBHOCTb annapaTHOW YacTu, He NO3BONSAOLLANA NOMYyYnUTb
OaHHble 4na npoBefeHnst namepennii. Mprubop noanexnT oTnpaBke Ha NpPeanpuATUEe-U3roToBUTENb ANs
NpoBeAEHUS PEMOHTA;

— YCNOBHbIA HOMEp OWMOKM 7 — HEWCNPaBHOCTb MUKpoMpoLeccopa. PesynbTaTbl M3MepeHui
npubopa HegocToBepHbl. [Npnbop NoanexuT oTnpaBke Ha NPeanpuUATMe-U3roToBUTENb Ars NpoBeAeHus
PEMOHTa;

— YCIOBHble HOMepa oWnNG0oK 8 nnu 9 — BO3MOXHOM NMPUYMHON HEUCTIPABHOCTU MOXET ObiTb 3a-
rpsisHeHne ABC npubopa. [leMoHTupoBaTtb Npubop, o4nMcTuTb oT 3arpsisHeHmin ABC, 3atem cHoBa ycTa-
HOBWUTb Ha pe3epByap. B cnyuyae, ecnn gaHHas onepauus He BepHyna npubop B paboyvee cocTosiHMe,
UNN 3arpsi3HEHUS NMOJTHOCTLIO OTCYTCTBYIOT, TO OH MOANEXUT OTMpPaBKE Ha MpeanpusaTUe-U3roToBUTESb
ONs NPOBEAEHNS PEMOHTA;

— YCNOBHbIA HOMep owwunbkm 10 — npyn paboTe npubopa NPOU3OLLENT CUCTEMHBIN COPOC MUKPO-
npoueccopa. OTKMYUTL U BHOBb NodaTtb NuUTaHue Ha npubop. MNpu oTcyTCcTBUM OWNBKN KOHTPOMBbHBIM
YTEHMEM COOTBETCTBYHLLMX PErNCTPOB YO6eanUTbCs B COXPaHHOCTM YCTAHOBOYHbIX MapamMeTpoB, BBEOEH-
HbIX B MpUbop B pexxmme NporpaMMHON HaCTPOMKW. Ecnn HemcnpaBHOCTb NOBTOPSIETCHA MM YCTaHOBOY-
Hble napameTpbl He COOTBETCTBYIOT BBEAEHHbLIM MPWU NporpammMHON HacTponke, Npubop cumTaeTcs Heuc-
npaBHbIM 1 NOANEXMUT OTNPaBKe Ha NpPeanpusaTMe-U3roToBUTENb AMs NPOBEAEHNS PEMOHTA.

5 TPAHCINOPTUPOBAHUE U XPAHEHUE

5.1 TpaHcnopTupoBaHue

511 MpunBopkl B TpaHCNOPTHOWM Tape NPeAnpUATUSA-U3roToBUTENSA MOTYT TPaHCNOPTUPOBaTLCS
noObIM BUAOM TpaHcnopTa (aBMauMOHHbIM — B OTarn/IMBaeMbIX repMeTU3MPOBaHHbBIX OTCEKAax) B COOTBET-
CTBUW C NpaBuiiamMn NepPeBO3KM rpy30B, AENCTBYOLMMI HA JAHHOM BUAE TpaHCMopTa.

51.2 Pa3meLleHre 1 KpenneHne ynakoBaHHbIX B TPAHCMOPTHYO Tapy npubopoB AomkHO obec-
neynBaTb MX YCTOMYMBOE MONOXEHWNE U UCKIIOYaTb BO3MOXHOCTb YAAPOB ALMKOB APYr O Apyra 1 O CTEH-
KM TPaHCMOPTHOIO CPpeacTBa.

5.1.3  YcnoBusi TPaHCMOPTMPOBAHMWS SABMSAIOTCA TaKUMW JKe, KakK YCMOBUS XpaHeHus 5 o
rOCT 15150-69.

5.2 XpaHeHue

5.2.1 XpaHeHue npnbopoB OOMKHO OCYLLECTBNATLCA B Tape NpeanpusaTus-usrotoButens B yc-
NOBUSIX, XapaKTepHbIX ANA oTannMBaeMbiX XpaHunuuy, (ycnosus xpaHeHusi | no FTOCT 15150-69).
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Mpunoxexne A
(o6s3aTenbHoE)

FabapuTHbIE U NpUCoeaVHUTENbHBIE pa3Mepbl

Tabnuya A.1
WcnonHenme npuopa TunoBoe ucnonHeHue CneumanbHOe UCNONHEeHne
H MOHT, MM H pa6, mm H MOHT, MM | H pa6, mm
BAPC 35111.20 277 245 He npegycmoTpeHo
BAPC 3511.22 277 343 277 343...500
BAPC 3511.24 278 295 278...500 295...500
BAPC 3511.26 296 223 He npegycmoTpeHo
BAPC 35111.28 296 321 296 321...500
BAPC 35111.30 379 276 379...500 276...500
BAPC 35111.32 292 248 292...500 248...500
BAPC 3511.34 277 263 277...500 263...500
BAPC 35111.36 698 2350 350...1000 2350...5000
BAPC 35111.38 600 2365 250...1000 2365...5000

MpumeyaHue — Npu noctaeske noTpebutento npmbopa cneumanbHOro UCMOMNHEHUS
mMepoB H MoHT 1 H pab ykasbiBatoTca B pasgene “Ocobble 0oTMeTkn” nacnopTa.
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MNpogormkeHne npunoxeHuna A
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MpogormkeHne npunoxeHna A
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YépHelin

HEnTBIN

CI)[E‘ =

Benbii

P
&

—2—
&
&
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=

1 - knemmHan kopobka
2 - apanTep uHTepdeica

RS-485/RS232 unu RS-485/USB

2
& Data +
HJ Data -
2 GND

3
&2 +24B
2 -24B

4
2z + e

L&

3 - UCTOUHMK NUTAHUSA
4 - namepuTens Toka

a -

(MunnuamnepmeTp)

PucyHok B.1 — MNogkntoueHune npubopa k N3BM

; T8 ToOSD
3enéHeIn P r\
CiHui B o a’ o w a a a»
& L 1 - knemmHan Kopobka
SKPBH & \ [inA 3KpaHKUPOBAHHON “BUTOR Napw! 2. M3MepuTenb Toka
K :'acuuj'a | & (MunnuamnepmeTp)
'-I?pﬂuu & 2 Mopkntouenue k YBM-02
HKENThIA & N NPOW3BOAUTL B COOTBETCTBIMM
Benuiii \ C pPYKOBOACTBOM
& & - HOANr407622.012 P3
PucyHok B.2 — MNoakntoveHne npubopa k YBIT 02
S 1
S(E:HEHItIM
WHUIA
(105 2
3|<paH P Y" _JJ,n.ﬂ IKPAHUPOBAHHOW “BUTON Nape!”
KpacHbii P
YEpHbIA p 1 - knemmMHaa kopobka
WENTHI 2 - namepuTens Toka
— & (MunnnamnepmeTp)
enbli
—2—
2 Moaxnioverue k BYK-02
NpPOU3BOANTL B COOTBETCTEUM
=4 /\:\ C PyKOBOACTBOM
& - HOAMI.421453.026 P3

PucyHok B.3 — MNoakntovenne npubopa k BYK-02
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MpogormkeHne npunoxeHunsa B

Data + Data +
Data - Data -
l GND GND
Data + Data +
1

Data - Data -
GND

Data + _ _I _ Data +
Data - ] Data -
GND

PucyHok B.4 — HenpaBunbHoe nogknioyveHne Lenn nitepdgenca RS-485

/ !_____J- 1\ Data + Data +
| | U [ oata- || XXX pata-
GND

\ [nA 3KpaHnpoBaHHOI “BHTON nape”

-
!21 LA Data + whiR¥
'[r Foatas X RN | el
GND

[inA 3KpaHWPOBAHHOA “BUTOR Naps!” /

PucyHok B.5 — lNpaBunbHoe nogknoyeHne uenu nHrepdgerica RS-485

40



HOANI.400756.001-03 P

MpogomxkeHne npunoxeHus B

R =120 Om (1
R =120 Om

Anantep

& Data +

& Data -
Y—-ﬁ GND

I 1 7 .

MpwBop 1 Mpubop 2 Mpwubop 32

PucyHok B.6 — HenpaBunbHOe NOCTpOEHME NINHWM CBSA3U A1 HECKONBbKNX Npubopos

R=12
R = 120 Om 0 Om I—CF Apnantep
. & Data +

& Data -
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