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1 UH®OPMADIUA O JOKYMEHTE

1.1 Ha3HayeHue 00KymeHma

B HacToAwem pyKoBoACTBE MO 3KCnayaTauuu npusegeHa MHPopmauma, Heob-
XOAMMAn ONA MOHTaXa, NOAKIYEHMA, BBOAA B IKCMIyaTauMlo M HACTPOWKM, a
TaKXKe YKa3aHUs No TeEXHUYECKOMY 06C/TyXKMBAHMIO U YCTPAHEHWUIO HEMCMPABHOCTEMN.
Mepes MOHTA*KOM M NYCKOM YpOBHEMepa B 3KCM/yaTauumio HeobxogMmo 03HaKo-
MWTbCA C U3/I0KEHHBIMM 346Cb UHCTPYKLMAMM.

1.2 Llenesas epynna

[laHHOe pyKOBOACTBO NO 3KCn/iyaTaumMm npeaHasHayeHo ansa obydyeHHoro nep-
COHa/la, KOTOPbIM BbINONHAET MOHTAX, BBOA, B 3KCM/yaTaLMio, ANArHOCTUKY U 06-
CNYXUBaHMe ypoBHemMepa. NepcoHan A0MKEH 3HATb M BbINONHATb, U3/10XKEHHbIE B
[AaHHOM [IOKYMEHTE UHCTPYKLMMW.

1.3 YcnosHobie 0603HayeHuUA

YCNoBHbIN CMMBON 3HayeHue
HecobntogeHne MHCTPYKUMN MOXKET BbIBECTU
IBHUMAHUE npmMbop 13 CTPOA UM NPUBECTU K HEKOPPEKTHOM
pabore.
HecobnoaeHne MHCTPYKLMN MOXKET HAHECTM
_ Bpea, nepcoHany u/unm nospexkaeHuno npnbopa.
CMmBOAN O3Ha4YaeT nonesHyw MHbopmaumio,
MPUMEYAHUNE
Ha KOTOpYto cnegyet o6paTUTb BHUMaHME.
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2. OCHOBHBIE ITPABUJIA BE3OITACHOCTH

2.1 TpebosaHus K nepcoHany

MepcoHan, BbINONHAOLWMA MOHTAXK, BBOA, B SKCNAyaTaLMIO, ANArHOCTUKY U 06-
CNYXMBaHMeE YPOBHEMEPA A0KEH U3YYUTb JAaHHOE PYKOBOACTBO U BbITb A0MNYLLEH-
HbIM K paboTe c npnbopom. MNpun paboTte c obopyaoBaHMEM NEPCOHAN A0/KEH NPU-
MEHATb Tpebyemble cpeacTBa MHAMBMAYANbHOM 3alLUTbl B COOTBETCTBMU C HOP-
MamMU, NPUHATBIMM Ha NPeanpPUATUN.

2.2 Ha3HayeHue

YpoBHemep BO B3pbiBO3awmweHHOM ncnosHeHnn ULMRADAR-4X ¢ yeTbipex-
NPOBOAHOM CXeMol nogKntoveHus, (B ganbHenwem — ypoBHeMep) npeaHasHaueH
ONA HENPEpPbIBHOTO HECKOHTAKTHOrO M3MEPEHMA YPOBHA B 3aKPbITbIX U OTKPbITbIX
pesepByapax KUAKMX, BASKUX U CbiNy4MX NPOAYKTOB (33 MCKAtoUeHneM moandukKa-
unn ULMRADAR-4X1-R, He npegHa3HAYeHHOW ANA U3SMEPEHUA CbiNMy4Ynx NPOAYKTOB)
N OPUEHTUPOBAH HAa MCMNOIb30BAHMA B CUCTEMAX TEXHONOMMYECKOro y4éTa. Mpume-
HAETCA AN U3MEPEHUA YPOBHA KaK HEMTPANbHDIX, TAaK U arPeCCUBHbIX NPOAYKTOB, a
TAK)Ke MNPU N3MEPEHMUSAX B CIOXKHbIX YC0BUAX, TAKUX KaK KUCNOTbI, WENOYN, BOHbIE
pPacTBOpPbI, NULLEBbIe MPOAYKTbI, LEeMEHT, Yroab, pyaa, Nblib U Ap. YPOBHEMepbI
ULMRADAR-4X ¢ AByxnNpOBOAHOM CXeMOW NOAKNIOYEHNA MPUMEHAITCA ANA U3Me-
PEHMUA XKUOKOCTEN B pe3epByapax 6e3 meLlanok.

YpoBHemMep npeacTtaBnAaeT coboir CNOXHbIN CTAaUMOHAPHbIA PaAMON0KALMOH-
HbIM NPUBOP HENPEpPbIBHOIO AENCTBMA. YPOBHEMEP YCTAHABAMBAETCA HA pe3epBya-
pax n ByHKepax W NpegHa3HA4YeH oA NPMMEHEHUA BO B3PbIBOOMACHbIX 30HAX NO-
MELLLEHMWN M HAPYKHbIX YCTAHOBOK corniacHo MY3 un gpyrum gUpeKTUBHbIM SOKYMEH-
TaM, PernameHTUpPYoLWMM NPUMEHEHUE 3/1eKTPoobopyaoBaHMA BO B3pbiBOOMNAC-
HbIX 30HaxX. YpoBHEMep ¢ MapKMpoBKoi B3pbiBo3awmTbl 0/1 Ex db eb [ia Ga] IIB T6
Ga/Gb, 0/1 Ex db eb IIB T6 Ga/Gb, 1Ex db eb [ia Ga] IIB T6 Gb nau 1Ex db eb 1IB T6
Gb npeaHasHayeH gnA NPUMEHEHMA BO B3PbIBOOMACHbIX 30HAX MOMELLEHWUI U
HapYXHbIX YCTaHOBOK Knaccos 1 1 2 no N'OCT IEC 60079-10-1-2013, TOCT IEC 60079-
14-2013 B COOTBETCTBMM C MAPKUPOBKOM B3PbIBO3ALLUTLI U APYTMMU HOPMATUB-
HbIMM AOKYMEHTAaMW, PErNaMEHTUPYIOWNMM NPUMEHEHUE 3/1EKTPOOOBOPYA0BAHUA
BO B3PbIBOOMACHbIX 30HaX.

YpoBHEMEpP MOKET ObITb YCTAHOB/IEH HA CTEHKE APYyroro 06opyn0BaHUA, MexXay
30HOM, Tpebylouwen MCNonb3oBaHMA 06OpPyAOBaHMA C YPOBHEM B3PbIBO3ALMUTHI
obopynoBaHua Ga, U1 meHee onacHoM 30HOM. Mpumep. YpoBHEMEP, YCTAHOBNEH Ha
Kpblle pe3epByapa 41A XpaHEeHUs, BHYTPM KOTOPOro HaxoamnTca 3oHa Knacca 0 (ana
KOTOpPOI Heob6X0AMM YpOBEHb B3pbIBO3aLLMTbl Ga), @ CHAapyXKM 30Ha Knacca 1 (ana
KOTOpOM HeobxoamMm ypoBeHb B3pblBO3aLwmTbl Gb).
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YpoBHemep c MapKkuposKoit Ex ta/tb [ia Da] IIIC T80°C Da/Db, Ex ta/tb I1IC T80°C
Da/Db, Ex tb [ia Da] IlIC T80°C Db mau Ex tb 1lIC T80°C Db npeaHa3HauyeH ana npu-
MEHEHMA BO B3PbIBOOMACHbIX MbIJIEBbIX Cpeaax ANs NpoBoAALLENr Nblan AnAa ycTa-
HOBKM B 30HAX Ksacca 21, 22, a TakXKe Ha rpaHuue pasaena 30H Knaccos 20 u 21
cornacHo NOCT IEC 60079-10-2-2013. YpoBHeMep CBA3AH C KN1eMMHOWN KOpOobKoM m
C YyCTaHaBAMBAEMbIM BHE B3PbIBOOMACHbIX 30H MCTOYHUKOM MUTaHUA YPOBHEMEPA
3NEeKTPUYECKUM Kabenem.

MNepen npumeHeHUEM ypoBHEMEPOB BO B3PbIBOONACHOW 30He ybeauTech, YTo
ero UCnosIHeHue, yKasaHHoe Ha MHGOPMaLMOHHOM TabnyKe (WNNbAMKeE), COOTBET-
CTBYET A0MNYCTUMOMY A1A SKCMyaTalumMn B 4aHHOW 30HE.

He cooTBeTcTBYlOWEE Ha3zHaAYeHUO Npubopa NpUMeHeHNEe MOXKET NPUBECTU K
aBapMMHOM CMTyaLUUM Ha NPOMU3BOACTBE WM BbIBECTM NPUOOP M3 CTPOS U ABAAETCA
MCTOYHWUKOM NOTEHLMANbHON ONacHOCTU.

2.3 3kcnnyamayuoHHasa 6ezonacHocmeo

dKcnnyaTaumMoHHaa 6e3onacHocTb nNpubopa obecneymBaeTca TONbKO MpPU CO-
61104eHUM YKAa3aHMN @aHHOIO PYKOBOACTBA.

Ona obecneyeHuns akcnayaTauMoHHoM 6e3onacHoCcTM 1 cobatoaeHna rapaHTMn-
HbIX 06A3aTeNbCTB, 3aNpeLLeHO BHOCUTb KaKMe-TMbo U3MeEHEHUA B KOHCTPYKLMIO
npubopa. Jenctama c npnbopom, KpoOMe N3N0KEHHbIX B LAHHOM PYyKOBOACTBE, MO-
ryT BbIMNOJIHATLCA TOJbBKO C OGMUMANBHOTO paspeweHunsa wusrotosutensa. Cpok
cny»6bl ypoBHemepoB — 20 ner.

2.4 Obwue yKkazaHus no bezonacHocmu

YpoBHemepbl ULMRADAR-4X yaoBneTBOopsAeT BCEM COBPEMEHHbIM TpeboBa-
HMAM M HOpmam Be3onacHocTU. Paboyas YacToTa M3ly4eHUA ypoBHEMEpPA, B 3aBU-
CMMOCTU OT KOHUrypaumu, coctasnaeT ot 120 go 140 My, MouwHOCTb U3ny4eHuUn
OaHHbIX YPOBHEMEPOB COCTaBaAeT eguHULbI MUIZIMBATT, YTO 3HAYUTE/IbHO HUXKe
npeaenbHO AOMNYCTUMbIX 3HAYEHWI, COOTBETCTBEHHO MPMBOpPbI NOAHOCTbIO bes-
OMNaCHbI A1 YeNNOBEKA U }KUBOTHbIX.

YpoBHemepbl pa3peLlaeTca 3KCNAyaTUpoBaTb TOJIbKO B UCNPABHOM COCTOAHUMU
BO M36exKaHue aBapUiiHbIX CUTyaLMin Ha NPOM3BOACTBE.

2.5 dKonoz2uyeckasa 6e3onacHocmMo

3awmTe OKpyrKatowen cpeabl cnocobcTeyeT cobtoaeHne pekomeHaaummn, ms-
JIOXKEHHbIX B pa3aenax «YNakoBKa, TPAHCMNOPTUPOBAHME N XPaHEHUE» U «YTUAU3a-
Lma».
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3.0IIMCAHME U3 AE/IUA

3.1 Komnaekm nocmaeku. UHgpopmayus 014 3aKasa.

Mpu 3aKase ypoBHemepa HeOb6X0AMMO 3anNONHWUTb OMPOCHbINA IUCT, COAEpPIKa-
LM OCHOBHbIE NapameTpbl pe3epByapa M npouecca. Ha 0CHOBaHWM 3aN0IHEHHOTO
OMPOCHOrO /INCTa BbIBMPAETCA KOMMIEKT NOCTaBKU ypoBHEMEpa.

OCHOBHOM KOMMJIEKT NOCTaBKM BKAOYAET:

1. PagapHbI ypoBHEMEP

a) TMn KabenbHbIX BBOAOB YPOBHEMEpPA BblOMpaeTcAa B 3aBUCMMOCTM OT TUNa
noasoAnMoro Kabena n cnocoba ero npoknaaku, cm. n. 3.3.

6) KoHdUrypaums ypoBHemepa nogbupaeTca Ha OCHOBAHMU 3aMOJIHEHHOIO
OMNPOCHOro /INCTa, U Yy4YUTbIBAET NPOrpamMmHO-annapaTHble NapameTpbl Heobxoau-
Mble A1a obecneyeHma HageXKHOro M3MepeHMA YPOBHSA Ha 0ObeKTe 3aKa3umKa.

2. MporpammHoe obecneyeHne ANa HaCTPOMKM U AOKYMEHTALMA HA 3/IEKTPOH-
HOM HocuTesne (KapTa NamsaTK):

-Mporpamma ana HacTporkm Ulmcfg;

-OpanBepHoe MNO (npu HeobxoanmocTn);

-PyKoBOACTBO NO 3KCnayaTaumu;

-[ononHutTenbHaa AOKyMmeHTauma (cepTudurKaTbl U paspeLlleHuns, npu Heob-
XOAMMOCTU NpoYasa TeXHUYecKkana MHGopmaums).

MPUMEYAHNE

MNporpammHoe obecneyeHne U OKYMEHTALMA Ha /IEKTPOHHOM HOCUTENIE MO-
YKET MNOCTaBAATLCA B KOAMYecTBe 1 WT. HAa BECb KOMMIEKT 3aKasa no cneundukaumu.

[ononHutenoHoe obopyaoBaHMe U NporpammHoe obecnevyeHmne, KOTOPOE MO-
XeT ObITb BKNOYEHO B crieundUKaLmto 3aKasa:

- NIporpamMmmHoe obecneyeHne BEPXHErO YPOBHS:

«LimacoOPCServer»;

OPC knuneHT — «ReservoirViewer» Bn3yannsauma CUCTEMbl U3MEPEHUA;

- ICTOYHMUK NUTAHUA;

- npeobpasoBatenu nHTepderica RS-485;

- npeobpasoBatenn nHtepdenca HART;

- repMmeTU3npyoLLan NPoKIaaKa;

- NepexogHbi GpnaHel.

MPUMEYAHWNE

KOHKpEeTHbI TMMN A0MNOAHUTENbHOrO 0b6opyaoBaHuA (MHTepdeNCHbIX aganTe-
poB, GNaHLEB, FePMETUINPYIOLLNX NPOKNAA0K) MOMXKET UMETb Pa3/IMYHOE UCMOJIHE-
HWe, oroBapmnBaeTcA NpuM 3aKkase 060pyA0BaHMA M YKa3bIiBaeTCa B cneumdpuKaLmm 3a-
Kasa.
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MepexoaHbiv dnaHew, npeaHasHavYeH ANA YCTaHOBKM YPOBHEMEPA Ha OTBETHbLIN
dnaHeL eMKOoCTH.

CraHgapTtHo yposHemepbl ULMRADAR noctasaatotca ¢ daaHuamm, COOTBETCTBY-
ownmmn  TpebosaHuam T[OCT. MmeeTcA BO3MOXKHOCTb 3aKa3a YpPOBHEMEpPOB
ULMRADAR c nepexoaHbiMn paaHUaMM PasANYHbIX KOHCTPYKLNIA B COOTBETCTBUM C
Pa3IMYHbIMM CTAaHAAPTAMM — HEOHXOAMMO YTOYHATL Y MOCTABLMKA.

IBHUMAHUE

YpoBHeEMeEp ABNAETCA CNOXKHbIM 3N1€KTPOHHbIM YCTPOICTBOM. 1A ero KOppeKT-
HOM PaboTbl HE06X0ANMMO NPaBUNbHO BbIBPATb MOAENb U KOHPUTYPALMIO, COOTBET-
CTBYHOLLYIO peluaemon 3aga4e. lNpn HeBepHO NoA06pPaHHOM NpPOrpaMmmHoO-annapar-
HOM KOHOUIypauum ypoBHeEMepPa, BO3MOXKHA ero HEKOpPpPeKTHaA paboTa, YTo He AB-
NAETCA rapaHTUiHbIM ciydaem. MNMoabop moaenn n KoHpUrypaumm yposHemepa
NPou3BOANTCA KBAaNUPULMPOBAHHBIMW CNELNANNCTAMN HAa OCHOBAHWM 3aMNONHEH-
HOro OMPOCHOrO JINCTA, YepTerKen pesepByapa, TEXHNUYECKOTO 3a4aHUA N NPoYen
HeobxoAMMOMN TEXHUYECKON MHPOpMaUUM, NpeaocTaBAfAeMor 3aKa3uyMKomM npu
pa3meLlLeHnM 3aKasa.
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3.2 KoHcmpyKyus uzdenus

Kopmyc
i BUHm Kpeniequss Kpsiuky

Taonusxa UH@opMayuoHHas
(wsd)

Cmekno uHdukamopa

ADBIUKA KABMMHOZO O/10KA

Kadepwrew 6600 N°T
(Jazmpuwkal

. basobas naockocms aHmerHy

/luH3a 3auyumnas .-
QHITEHHS!

Puc. 3.2.1 BHelWHWI BUA U PacnoNOXKeHMEe OCHOBHbIX 3/IEMEHTOB

Kpsituka 3/eKmpoHHOZ0 O/10Ka Pukcamop
f /' IKCYeHmpuKobsi
Ko/byo YnaomHUmessHoe
109-115-36 FOCT 9833-73
AHmerHa !
bluetooth .

Buwm
= cmongpreid

bonm 3a3emnerus |

_____ Koneyo ynnomwumesnsHoe
088-095-46 [0CT9833-78

Kabernwsid 6603 N2 |
(Zazmyuwral

Puc. 3.2.2 KOHCTpYKUMA ypoBHEMEPA.
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3.3 UdeHmudgpuKkayus uzdenus

NaeHTndurKauma npnbopa BbINOAHAETCA OAHMM U3 BO3SMOMKHbIX CNOCO6O0B:

- N0 AAHHbIM, YKa3aHHbIM Ha 3aBOACKOM TabIMUKe YCTPONCTBA (WnAbanKe);

- N0 Npuaaraemomy nNacnopTy Usaenus;

-0 3anpocy Ha npeanpuATUE U3roToBUTE/b C YKa3aHMEM CepUiMHOro Homepa
ypoBHeEMepa.

Tunoson WunbAUK (MHGOPMaLMOHHAA TabaMyKa) ypOBHEMEPA COAEPHKUT Ce-
Ayouwme gaHHble Ana naeHTMUKaumMm u npuMeHeHusa npmnbopa:

- N1OrOTUM U3roTOBUTENSA;

- TUN YCTPOMCTBA (MapKMpPOBKa ypOBHEMEPA — 3aKA3HOM MHAEKC);

- CepuiHbIN (3aBOACKON) HOMEP;

- roA, U3roTOBNEHMUS;

- 3HAKW COOTBETCTBUSA;

- CTeneHb 3awuThbl IP;

- MAPKMPOBKaA B3PbIBO3ALLUTbI;

- AonycTUMan TeMmnepaTypa OKpyrKatowel cpeabl;

Mpumep TMNOBOrO WKUNbAUKA puc. 3.3.1

ULMRADAR- 4 - { H{ H H

Ne 202 Ex

N
-60°C <Tas +50 C IP66 [H[

©18...36V O+ 4-20 mA, HART, RS - 485, Bluetooth
0/1 Ex db eb [ia Ga] IIB T6 Ga/Gb / Ex ta/tb [ia Da] IlIC T80°C Da/Db

OC OO0 &XXXXXXXXXXXXXXXXXX»
Na XXXX XXXXXXXXXXXXX

Puc. 3.3.1 TunoBoM WKAbAMK AN UCNIO/IHEHWNA C UCKpOobHe3onacHbIM NoaKAoYe-
HMEM, aKTUBHbIN TOKOBbIN BbIXOA,
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ULMRADAR-4[ { - - H H -

Ne 202 Fx

N
-60°C <Ta < +50°C P66 HL

©18...36V O+ 4-20mA, HART, RS - 485, Bluetooth

0/1 Ex db eb IIB T6 Ga/Gb / Ex ta/tb IIIC T80°C Da/Db

OC 000 EXXXXXXXXXXXXXXXXXX»
Na XXXX XXXXXXXXXXXXX

Puc. 3.3.2 TunoBom WnNAbAUK ANA UCNONHEHUSA C NOAKAOYEHMEM
6e3 nckpobesonacHol Lenu.

Ha BepxHel cTpouKe WnabAnKa YyKaszaHa cuctema ob03HayYeHua ypoBHeMepa B
cnepytowiem Buae:

ULMRADAR — 4X;1-X2-X3-Xa-X5-X6-X7

X1—moguduKauma yposHemepa no abcoNtOTHOM NOrPeLHOCTU U3MEPEHUN: -
1,-2, -3, -4 (x1mm, £2MmMm, £3Mm, £4Mmm);

X2 — AnameTp aHTeHHbI, TUN NpucoeanHeHunA K npoueccy: T —aHTeHHa 100 mm,
dnaHueBoe; F — aHTeHHa 68 mm, pnaHueBoe; S — aHTeHHa 50 mm, dnaHuesoe; R —
aHTeHHa G 1 1/2, pe3bboBoE;

X3 — MaTepuan aHTeHHbI: A —aflOMUHWUI, S — HEPrKaBetoLLLAA CTaslb;

X4 — Hannuyme BCTPOEHHOro uHankatopa: Y —ectb, N — HeT;

X5 — TN 6/10Ka 31IeKTPOHUKN: 4 — YeTblpexnpoBoAHAn CxeMa NoAKAoYeHUs, 2 -
ABYXNPOBOAHAA CXeMa NOAKNOYEHUS;

X6 — TMN KabenbHoro BBoga Nel, M — gna Kabena 6e3 6poHKU, NPONOKEHHOIO B
MeTannopykase, B — ana 6poHnpoBaHHOro Kabens; T — ansa kKabena 6e3 6poHun, npo-
NIOXKEHHOro B Tpybe, Z - 3arnyLuKa;

Xz7— Tnn KabenbHoro BBoga Ne2, M — ans kabena 6e3 6poHU, NPOIOKEHHOTO B
MeTannopyKkase, B — ana 6poHmnpoBaHHOro Kabens; T — ansa kabena 6e3 6poHu, npo-
NOXKeHHOoro B Tpybe, Z - 3arnyLKa.
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Tun 1 napameTpbl Ka-
6ens

Cnocob npoknaaku

3aKka3HoWu Kopa,
Xe, X7

Kabenb Kpyrnoro ceve- BHyTpn rnbkoro me-
HMA C HAPY)XHbIM AMaMeT- | TaNN0pyKasa TMNa: M
pom 6,5-13,9 mm P3-UX-20
MPMK-20
FlexiconFU25
Kabenb Kpyrnoro ceve- BHyTpm meTannmye-
HUA C Hapy)XHbIM AuameT- | ckon Tpybbl 1/2”, 3/4”.
pom 6,5-13,9 mm Tpyba cTbikyeTca ¢ Kabenb- T
HbIM BBOAOM HaBWHYMBa-
HMem coeauHuTensa. Ha
Tpybe AonKHa ObiTb Bbl-
nonHeHa pe3bba no NOCT
6111-52 — Pe3bba KoHMYe-
CKaA AIMMOBaAa C Yr/iiom
npopuna 60 rpaaycos
(NPT).
BpoHMpoBaHHbIN Kabenb
KPYr/IOrO CEYEHMUA C HapYyK-
HbIM OMaMETPOM BHYTPEH- B

Hen 060104KkM 6,1-11,7 Mm 1
HapPY*KHbIM ANaMeTpom
BHelwHel 0bono4ykn 9,5-15,9
MM

13
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3.4 NpuHyun pabomeli

ba30BOM NNOCKOCTbIO U3MEPUTENBHOTO AMana3oHa YPOBHEMEPA ABNAETCA HUXK-
HAA NOBEPXHOCTb YCTAHOBOYHOW NNOCKOCTM aHTEHHbI (6a30Bas NJIOCKOCTb aHTEHHDbI)
(pnc. 3.2.1). AHTEHHa ypOoBHEMEpPA M3NYyYaeT PaANOCUITHAN U MTPUHUMAET OTPaXKEH-
HbIM OT MOBEPXHOCTM NPOAYKTA 3XOCUIHAN. INEKTPOHHbIN 610K NocpeacTBOM Mpo-
rPaMMHO-aNNapaTHOro KomnaeKkca obpabaTbiBaeT 3XOCMrHaN M NpeobpasyeT ero B
COOTBETCTBYHOLMN BbIXOAHOW CUIHAAN, KOTOPbIM HeceT MHpopmaumio 06 namepen-
HOM 3HaYeHUM.

YpoBHeMep yCTaHAaBAMBAETCA Ha Kpbilwe pe3epByapa, Ha ¢paaHue natpybka pe-
3epByapa (Puc. 3.4.1). NMpwn 3TOM HUKaKMe ero 4acTu He OMNyCKatoTCA BHYTPb pesep-
Byapa. Mpunbop namepsnet pacctoaHme L oT 6a30B0M NNOCKOCTU aHTEHHbI 4,0 NOBEPX-
HOCTW MPOAYKTA Yyepe3 oTBepcTue Bo ¢paaHue. 3aTem NPon3BOAUTCA BblUMCAEHUE
ypoBHsa no popmyne U=H-L, rae H — BbicOTa YCTaHOBKMW.

R
7

e

Puc. 3.4.1 MpunHUMN U3MepeHuna.
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Puc. 3.4.2 YpoBHemep Ha pe3epByape.

YposHemep ULMRADAR pabotaet no npuHumuny JI4M (FMCW) - paanonoka-
TOpa. 3TO OAMH M3 KNACCUYECKMX METO4,0B BECKOHTAKTHOIO MU3MEPEHUA PACCTOAHMUSA,
NO3BONAKOLWMA MUHUMU3NPOBATb BAMAHUE NAPA3UTHbIX MOMEX M MOMEX, CBA3AHHbIX
C HEPOBHOCTAMMW (BONTHEHMAMM) MOBEPXHOCTM U3MEPAEMOro NPoayKTa.

MpuHUMN AENCTBMSA 3aKNOYAETCA B CNeAyoWEeM: CBEPXBbICOKOYACTOTHbIN reHe-
pPaTop Masn0N MOLLHOCTM GOPMMPYET 30HAUPYIOWMA PAANOCUTHAA, YaCTOTa KOTO-
poro B TeyeHWe nepuopa WU3IMepPeHUa NIMHEMHO pacTéT (CniowWHaA NMHMA Ha
puc.3.4.3). 31oT curHan (Ha30BEM ero NPSAMbIM), U31y4aeTCA aHTEHHOM YPOBHEMEPA
B HanpaB/IEHMWN NOBEPXHOCTU NPOAYKTa. Yepe3 Bpema 3a4epKKn T3, OTpParKEeHHbIN
OT NOBEPXHOCTU CUTHaN (NYHKTUPHAs NMHMA Ha puc.3.4.3), BO3BpaLWLAEeTCcA B aH-
TeHHyY. T3 — Bpems, KoTopoe TpebyeTca paanoBO/IHE ANA NPOXOXKAEHMA PACCTOAHMUS
OT aHTEHHbI 10 OTPaXKalolLen NOBEPXHOCTU N 0bpaTHo. T3=2L/c, rae ¢ — CKOPOCTb
cBeTa. Tak KaK CKOPOCTb PacnpoCTpaHeHMsa PagnNOBOIH NOCTOAHHA, TO 3HAA Bpems
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3a4EepXKKN, MOXKHO onpeaenvTb npongeHHoe pacctoaHune. N3 puc.3.4.3 BUAHO, 4TO
3a Bpema T3, yacToTa NPAMOro curHana ysenmumtca Ha AF. MNpu cmewmsaHnm npa-
MOTO W OTPAXKEHHOTO CMUIHAJIOB BblAENAETCA HU3KOYACTOTHLIN CUTHAA PA3HOCTHOM
yactoTtbl AF. lanee 310T curHan oumdposbiBaeTca n 06pabaTbiBaeTcA CUrHANbHbIM
npoueccopom (DSP). Ncnonb3aya anropuTm Ha ocHoBe nNpeobpasoBaHua Pypbe u
OpUIMHANbHbIE aZanTUBHbIE anropuTmbl 06paboTkn 1 wymonogasneHns, DSP BbI-
NOZIHAET CNEKTPAJIbHbIMA aHaNMU3 CUTHANa, Pe3y/IbTaTOM KOTOPOro ABAAETCA TOYHOE
3HaYeHuMe pa3HOCTHOM YacToTbl. ONpeaenuns 3Ty YacToTy, onpeaenaeTca Bpems 3a-
AEPXKKM CUTHANA, @ 3HAYUT U PacCTOAHME, NponaAeHHOe paanoBoaHou. Janee name-
PeHHOe pacCTosHME UCMOb3YeTCA A1A BblYUC/IEHNA YPOBHA N 06bEMa.

AF

\ 4

Ta=2L/c T

Puc. 3.4.3 NpuHumnn pabotel IYM pagnonokatopa

3.5 O6ecneyeHue 83pblso3auwuweHHOCMU ypoeHemepa

B3pblBO3aLWMLLEHHOCTb YPOBHEMEPA AOCTUraeTca NpUMMEeHeHMeM B3pPblBOHe-
NPoHMUAaemon 060/104KKN, KOTOPAA BblAEPKUBAET AaBAEHUEe B3pbiBa U UCKAOYAET
nepeaady B3pbiBa B OKPYXKAKOLLYHO B3pPbIBOOMNACHYIO Cpeay.

KoHcTpyKumA ypoBHemepa H6asmpyeTca Ha conpsarkeHua aetanei, obecneymsa-
OLLMX LLLENEBYHO B3PbIBO3ALWMTY. ITU CONPAXKEHMUA BbINONHAKOTCA C YKa3aHUEM A0-
MyCKaeMbIX MapamMeTpPOB B3PbIBO3aLLMTbI: MAaKCUMANbHOM LWMPUHBI U MMHUMAIbHOWN
ONWVHDbI Wenemn, Knacca Ynctotbl 06paboTkm NoBepxHOCTEN npuaeraHua, obpasyto-
WMe B3PbIBOHEMPOHMUAEMbIE LWenn. B3pbiBO3alMLLEHHbIE NMOBEPXHOCTU 3aLu-
WeHbl OT KOPPO3UM AaHTUKOPPO3UIMHOM CMa3Koi. Kakne-nnbo nospexageHna sTmx
NMOBEPXHOCTEM, A TAKXKE MX OKPACKa He JoNyCKaeTcs.

B3pblBOHENPOHMLAEMOCTb 000N04YKM [0CTUrAETCA CAedyrWnUMU TexHuYe-
CKMMW XapaKTEePUCTUKAMW: B3PbIBOHEMNPOHULAEMbIE COEAUHEHUA UMEIOT MUHMU-
MasibHY ANNHY Wwenn 12,5 mm; pe3bboBble coegMHEHUA B3PbIBOHENPOHULL@EMbIX
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yacter 060104KN UMEIOT HE MeHee 5 NONHbIX HENPEPbIBHbIX HAUTOK pe3bbbl; TON-
LLWMHA CTEHOK 0060N104KN He MeHee 5 MM; BHYTPU 060104KN BCE KpeneXHble OTBep-
CTUA ¢ GOKOB U TOPL,OB HE MeHee A0MNYCTUMOW BEIMYMHDBI 3 MM.

B3pblBOHENPOHMLAEMOCTb BBOAA Kabena aocturaerca nytem ynjaoTHEHWUA ero
3M1aCTUYHBIM PE3MHOBbLIM KO/bLLOM.

TemnepaTypa Hapy)XHbIX MOBEPXHOCTEN B3PbIBOHEMNPOHULAEMON 060N04YKM
ypoBHeMepa B Hanbonee HarpeTbiXx MecTax Npu TemnepaType OKpyKatoLwen cpeabl
(60+2)°C He npesblwaeT gonyctumyto no MOCT 31610.0-2019 (IEC 60079-0:2017)
[NA TemnepaTypHoro Knacca anektpoobopyaosaHua T6 (80°C).

Bce 60nTbl, KpenAawme AeTanm € B3pbiBO3aAWMTHbIMW MOBEPXHOCTAMM, @ TaKKe
TOKOBeAyLlMe M 3a3eMNAtome 3aXMMbl NpeaoxpaHeHbl OT CaMOOTBMHUYMBAHMUA
NPUMeHEeHMEM NPYXKMHHbIX Wwanbd MOCT 6402-70.

Hapy»KHble KpeneKHble 6ONTbl MMEKOT FON0BKK, YTOM/IEHHbIEe BNOTan. JocTyn K
HMM BO3MOXKEH TO/IbKO C MOMOLLbIO TOPL,EBOrO K/toYa.

NckpobesonacHocTb Lenei obecnevmsaetca cornacHo NOCT 31610.11-2014 (IEC
60079-11:2011), a UMEHHO 33 CYET:

- NPMMEHEHMA pPa3aeNUTeNbHOro 3nemeHTa, obecneymBaloLLEro 3NeKTpuye-
CKYHO NPOYHOCTb U30/IALUM MEXKAY NCKPOOMACHOM M MCKpobe3onacHOM Lenbio;

- NPUMEHEHUNA BNOKUPYIOLMX AMO0L0B, UCKAKOYAKOLWMX pPa3pas EMKOCTEN U Cno-
YKEHNE HaNPAXKeHUN;

- NPUMeEHeHUNA cTabnanTpoHoB, obecneymBatoLLMX rapaHTUPOBAHHOE HaNpAXKe-
HWe Ha MCKPOHEe30nacHOM CTOPOHE;

- NPUMEHEHNA NPeaoXPaHUTENEeN ONA 3aLLNTbI 3/IEMEHTOB Lenu OT NeperpysKku;

- noabopa UCKPO3aALWMTHbIX 31EMEHTOB C TAKMMM NapaMeTpaMM TOKa, Hanpsaxe-
HWSA U MOLLLHOCTU, KOTOPbIE HE NPEeBbIWatoT 2/3 0T HOMUHANbHbIX pabounx napameT-
poB.

CootBetctBme OCT 31610.26—2016/IEC 60079-26:2014 pocturaeTtca npume-
HEHMEM Pa34e/INTE/IbHOTO 3IEMEHTA ANA OTAENEHUA SNEKTPUYECKMX Lienen obopy-
[0BaHMA OT 30HbI, Tpebylowen npumeHeHMa 06opys0BaHMA C YPOBHEM B3PbIBO3a-
WwmTbl 060pyaoBaHMA Ga. TakKe AaHHbIN pa3aenuTesibHbl 3n1eMeHT obecneymBaeT
YPOBEHb B3PbIBO3aLLMTbI «ta» CO CTOPOHbI 30HbI, TPEbYOLWEeN NpuMmeHeHna obopy-
A0BaHWA C YyPOBHEM B3PblBO3aLLUTbl 060pyaoBaHua Da.

Ha cbemMHOM KpbllKe ypoBHEMepa MMeeTcA npeaynpegutenbHaA HagMnucb:
"MPEAYNPEXAEHUE! OTKPbIBATb, OTK/IKOYMUB OT CETU" n mapKmMpoBKa B3pbIBO-
3awmtbl 0/1 Ex db eb [ia Ga] IIB T6 Ga/Gb, Ex ta/tb [ia Da] IlIC T80°C Da/Db naun 0/1
Ex db eb IIB T6 Ga/Gb, Ex ta/tb 11IC T80°C Da/Db nau 1Ex db eb [ia Ga] IIB T6 Gb, Ex
tb [ia Da] 1IC T80°C Db nan 1Ex db eb 1IB T6 Gb, Ex tb I1IC T80°C Db.
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3.6 Ynakoeka, mpaHcnopmupoeaHue U XxpaHeHue

YpoBHeMep NOCTaBAAETCA B YNAaKOBKe, obecneynBaroLLLEN ero 3aLWmuTy BO Bpems
TPaHCNOPTUPOBAHMA.

YnakoBKa M3roToB/fIEHA M3 KapTOHa, KOTOPbIA ABNAETCA nepepabaTbiBaeMbiM
MaTepunanom. B oTaenbHbIX Cyvasax BOSMOXKHO NPUMEHEHME MeHONOANITUIEHA U
NOIN3TUNIEHOBAA NJIEHKA, KOTOPbIE YTUAN3MPYIOTCA Ha CneumanbHbIX nepepabaTbl-
BalOLWMX NpeanpuaATHAX.

TpaHcnopTupoBKa NpmMbopa A0/KHA BbINONHATLCA B OPUTMHANIbHOM YNaKOBKE.
Mocne TpaHCNOPTUPOBKM NPUbBOP A0NKEH ObITb NPOBEPEH HA NPeAMET OTCYTCTBUSA
TPAHCMOPTHbLIX NOBPEXAEHMA U HA KOMNNEKTHOCTb. B cnyyae obHapyKeHua TpaHc-
NMOPTHbIX NMOBPEXKAEHUN UM HEKOMMIEKTHOCTU 060pPYyAOBaHUA BCE BblIAAB/IEHHbIE
HeA0CTaTKM OPOPMANAKOTCA B YCTaHOBNEHHOM MOpPAAKE.

Mpnbopbl A0 NpoBeAEHNA MOHTA)KA AO0/IKHblI XPAaHUTbCA B OPUrMHA/IbHOM 3a-
BO/A,CKOM yNaKoBKe B 3aKpbIiTOM Buae. Mpu xpaHeHUn 40NKHbI cObtoaaTbCA cneay-
toLLLME YCNOBUA:

- TemnepaTtypa xpaHeHus -60...+80°C;

- OTHOCUTEeNbHaA BAaXHOCTb 20...85%;

- He A 0NYCKaeTCsa XpaHeHne Nog, BO34eNCTBMEM arpeccuBHOM cpeabl;

- HEe A0NYCKaeTCcA XpaHeHne Ha OTKPbITOM BO34yXe;

- He A0NYCKaeTca MexaHMYecKkoe BO34encTBme Ha Npnbop Npu XpaHeHUMN.
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4 MOHTAX
4.1 Boibop no3uyuu 0189 MOHMAX(A
OT NpaBUNbHOM YCTAaHOBKU YpOBHEMEpPA 3aBUCUT CTAabOMNIbHOCTb MOKA3aHUM U

TOYHOCTb U3MEPEHMA YPOBHA.
Mpw BbIGOPE MOHTAXKHOM NO3ULMK NpPUbOpa cneayeT NpUAepPKUBaTLCS cneay-

OLLMX PEKOMEHAAUMIA:
Hee n. 4.4 30Ha AelCTBMA U3MEPUTENbHOrO Ny4a) He 6blno NPeaMETOB MU KOH-

- yCTaHaBAMBaTb NpMbop TakMm ob6pa3om, YTobbl B 30HE U3MepeHUus (noapob-
CTPYKLMIA, CO34at0WMX NOMEXM PAacnpoCTpaHeHUIO paguonyya (Tpybbl, apmatypa,

MEeLLaIKN, CTEHKW pe3epByapa u np.);

Puc. 4.1.1 YctaHoBKa npnbopa Ha pe3sepByape. KOHCTPYKTUBHbLIE 3/IEMEHTbI
Y/IM4.11.000P3_31_03_26
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- He c/leAyeT ycTaHaBAMBaTb NpMbop TakMM 06pa3om, YTOBbI MOTOK 3aNONHAD-
Eero emMKOCTb MPOAYyKTa nonagan B 30HYy AEWUCTBUA WM3MEPMUTENIbHOrO /yda
YypPOBHEMEpPA, ONTUMAJIbHO pacnonaratb Npubop B CTOPOHE OT MeCTa 3arpy3sKu;

Puc. 4.1.2 YctaHOBKa ypoBHemepa Ha pe3epsyape. lNogava npoayKra.

- NPW BbIFPY3Ke NPOAYKTa U3 pe3epByapa, Ha NOBEPXHOCTU NPOAYKTa MOXKET 06-
pa3oBaTbCA BOPOHKA. ITO HAgOo YyuyuTbiBaTb MpPWU BblbOpe MecTa pasMelleHus
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ypoBHeMepa. YpoBHemMep He0bXo0AMMO YCTaHOBUTb Hag MEeCTOM C CaMOW raaKoM
NOBEPXHOCTbIO MPOAYKTA.

Puc. 4.1.3 YctaHoBKa npnbopa Ha pe3epByape. Bbirpy3ka npoaykTa.
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- oA obecrneyeHma U3MepPeHUs YPOBHA NO BCEWN rNybMHE EMKOCTU YpOBHEMEP
[0MKeH BbITb COPUEHTUPOBAH MO HANpPaBAEHUIO K CAMOW HUXKHEN TOUKE eMKOCTMW.
Ha BepTUKaNbHbIX LUINHAPUYECKNX BYHKEpPax C KOHUYECKMM BbIMYCKOM 3TO J0CTU-
raeTcs MOHTaXXOM B cepeauHe byHKepa.

Puc. 4.1.4 YctaHoBKa npnbopa Ha ByHKepe ¢ KOHUYECKMM OHOM.

Ecnm Takol cnocob moHTaXKa HEBO3MOXKEH, HEOOXOAMMO HANPaBUTb U3MeEpPU-
TeNbHbIM Ny4d npubopa B LEHTP BYHKepa, YTO AOCTUrAeTCA HAaKNOHOM MIOCKOCTU
dNaHUa MOHTaXHOro naTpyobKa.

Heobxoanmbliii yron HakNOHa B 3aBUCUT OT MOHTAXXHOW MO3MUUU N Pa3MepoB
6yHKepa. Yron HakNOHa MOXHO MPOBEPUTb MPU MOMOLLM ATYMKA YIr/1a HAKNOHA,

BCTPOEHHOro B ypoBHemep (nogpobHee n. 7.1 [lnarHoctnka npmbopa) nav npu no-
MoLLLM BaTepnaca.
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Puc. 4.1.5 YctaHoBKa npnbopa c HaKNOHOM Ha BYHKepe C KOHUYECKMM AHOM.

B cneayowen Tabanue npuBeaeHbl 3HaYeHMe paccTosHUA V, M OT LeHTpa eM-
KOCTW 4,0 MOHTa*KHOM NO3ULUMN.

BbicoTa B=2° B =4° B =6° B =8° B =10°

YCTaHOBKM H,

M
2 0,1 0,1 0,2 0,3 0,4
4 0,1 0,3 0,4 0,6 0,7
6 0,2 0,4 0,6 0,8 1,1
8 0,3 0,6 0,8 1,1 1,4
10 0,3 0,7 1,1 1,4 1,8
15 0,5 1,0 1,6 2,1 2,6
20 0,7 1,4 2,1 2,8 3,5
25 0,9 1,7 2,6 3,5 4,4
30 1,0 2,1 3,2 4,2 5,3
35 1,2 2,4 3,7 4,9 6,2
40 1,4 2,8 4,2 5,6 7,1

[Ona npumepa. byHKkep BbicOTOM 15 M, ypOBHEMEP CMOHTMPOBAH Ha PACCTOSHUM
1,6 oT ueHTpa. Mo Tabnunue onpeaenm Tpedbyembiii Yyron HaKk/IoHa 6°.
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- B YC/IOBUAX XAPKOro KAMMaTa caefyeT UCnosib30BaTb KO3bIPEK UM HABEC AN
3aWMTbl NPUBOpPa OT NPAMBbIX COTHEYHbIX NTyYel;

Puc. 4.1.6 YcTaHOBKa ypoBHEMEpPA C 3aWUTHbIM KO3bIPbKOM

- TemnepaTypa B MecTe yCTaHOBKM ypOBHEMepPA He A0AXKHa npesbiwaTtb +50°C,
NPV YCTAaHOBKE Ha pe3epByap C BbICOKOW TemnepaTypou cpeabl cnegyet NCnoib3o-
BaTb PAa4NOMNPO3PAYHYIO repMeTUINPYIOLWYIO NPOKAAAKY CM. n. 14.5;

- NPW YCTAHOBKe YpOBHEMEpPA Ha pe3epByap C M3ObITOYHbIM AaBAEHUEM MU
pa3spAxKeHnem, Heobxo4MMO NCNONb30BATb PASMONPO3PAYHYIO FTEPMETU3NPYIOLLYIO
NPOKAagky cm. n. 14.5;

- €C/IN CTEHKW pe3epByapa He ABAAOTCA ragkumm (Hanpumep, pudneHbiii me-
Tann, CBapHble LWBbI, KOHCTPYKLMM) PACCTOSHUE OT CTEHKU A0/IKHO OblTb MaKcu-
Ma/IbHO BO3MOMHbIM.

- MPU U3MEPEHUM YPOBHA B YCNOBUAX NeHOobpasoBaHUA, Heobxoanmo BblibU-
paTb NO3ULMIO YCTAHOBKM YPOBHEMEPA, MAKCMMaAJIbHO YAANEHHYIO OT UCTOYHMKA
neHoobpa3oBaHMA, TaK Ke c/leayeT y4yuTbiBaTb, YTO, B 3aBUCMMOCTM OT COCTaBa
NeHbl M ee NIOTHOCTU, U3MEPEHME YPOBHA MOXKET MPOMUCXOAUTb KaK N0 BEPXHEN rpa-
HWLLE NEeHbl, TaK U MO rpaHuLUe pasaena NnpoayKT-neHa.

24 Y/IM4.11.000P3_31 03 26



Q

- NPY U3MEPEHNN YPOBHA B YCJI0BUAX MHTEHCMBHOIO Napoobpa3oBaHuA 1 onac-
HOCTW BblNaAeHUA KOHAEHCAaTa Ha 3aWMTHOM /IMH3Ee YPOBHEMEPA, PEKOMEHAyeTcA
NPUMEHATb U30/IMPYIOLLYIO PAAMONPO3PaYHYO NPOKNAAKY (cm. n. 14.5).

MPUMEYAHWNE

B cnyyae npumeHeHua npubopa Ha pesepByapax U3 pagMonpo3payHoro ma-
Tepuana (Hanpumep, NNACTUK), CneayeT yYnTbiBaTb, YTO KOHCTPYKLMM BHE pe3epBy-
apa MoryT nonagaTb B USMEPUTENbHbIN Ny4. [l03TOMY, NPU MOHTaXe ceayeT Bblou-

pPaTb MOHTAXHYIO MO3UNLUUIKO C YyH4ETOM AaHHOrIO CI)aKTa.

H ]

Puc. 4.1.7 YctaHoBKa npubopa. Pe3epByap M3 paanonpo3pavyHoro matepuana.
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[onyckaerca ycTaHOBKA HECKO/IbKMX YPOBHEMEPOB Ha OAHOM pe3epByape
(Puc. 4.1.8). Ha KauecTBO U3MepPEHUA 3TO He BAMAET. B ypoBHEMEpPax UCNO/b3yeTcs
NMHeMHaA YyactoTHaa moaynaumsa (FMCW), nostomy nsnydyaemble npubopamu ya-
CTOTbl B KOHKPETHbIA MOMEHT BPEMEHU Pa3IMYHbI, YTO UCKALOYAET B3aMMHOeE B/IU-
AHME OAHOro YypoBHEMEpPA HA APYroii, AaXKe eC/In OHU YCTaHOBJ/IEHbI PAAOM.

Puc. 4.1.8 YcTaHOBKa HECKONIbKUX YPOBHEMEPOB HAa OAHOM pe3epByape.
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4.2 Obwue mpeboeaHuUA K ycmaHOBKe ypoeHeMepa Ha MOHMAMCHbIU nampy-
6ok

2

Puc. 4.2.1 YctaHoBKa npnbopa Ha MOHTaKHbI NaTpyoOOK.

Ypobrermep

Brumanue!  Bpaweruve  ypobremepa dna ocywecmbienus pesiobozo npucoeiuHesus K @aanuy nepexoHomy
ocywecmbiame C NoMOUbE NOBEPXHOCMEY "G5 UHCITMPYMeHMA .

Kamezagpuyecky anpewaemcs:

- bpawame ypobrerep, npukaadbas ycutue K kapnycy Lpobremepa (kpome nobepxHocmed 615 UHCmpyMeHma) L
710061 GoY2UM 3/eMeHmar ypobrerepa

- Bukpyqubames uiu ocaaoname Buwm cmonopawud b kopnyce ypobHeMepa, a makxe /woke goyzue deman, He
NPeaHAIHAYEHHAIE /18 NOGKMYEHUS U YCmaHobky ypobrenena Ha pesesepbyape.

Hecoomaderue mpesobaHul Moxem npubecimy K NOAOMKE YPoGHEMEDE, Ym0 HE SBASEMCS Za0aHMUuHLY CAy4aem!

Hedonyckaemcs nobpexaeHue aHmerHs! a Makxe ee [puHYaumensHoe Baikpyubarue unu akpyqubaue.

Puc. 4.2.2 Pe3bboBoe coegnHeHMe ypoBHEMEpPA € GaHUEM NepexoaHbim
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I BHUMAHUE

ONna pocTnKeHnAa NacnopTHOM TOYHOCTU U3MepPEeHUA YPOBHA Heobxoaumo YTobbi
MOHTAXXHbIW NaTpybOK 6biN BbINONHEH U3 MeTanna.

[lonycTmoe OTKNOHEHWE OCK NAaTPYyOKa OT BEPTUKAAK, NPU N3MEPEHUN YPOBHSA
XKUAKUX NPOAYKTOB - 1°. Mpu n3mepeHnn ypoBHA CbiNy4mx maTepunanos, Heobxoan-
MbI Yro/l OTKNOHEHUs naTpybka 1 ypoBHEMEpPa OT BEPTUKANN BblbUpaeTca B 3aBU-
CMMOCTM OT KOHKPETHOM 3a4auu.

BbicoTa natpybka h nsamepseTtcs no ero BHyTPeHHe NoBepXHOCTU OT dnaHua
[10 HUXKHEW KPOMKK 0TBEPCTMA. MaKcuManbHan A4onycTMman BbicoTa naTpybka 3a-
BMCUT OT ero agnameTtpa. Yem 6osblue gMamMeTp, TEM Bbille A0MNYCTUMbIN NaTPYyOOK.
3HayeHun, cBA3bIBaOLWME ANaMeTp NaTpybKa 1 ero BbICOTY, BbIOBUPAIOTCS B 3aBUCH-
MOCTM OT NPUMEHEHMUS, CMm. N. 4.3,

MpumeHeHne 6onee BbICOKOro NaTpybKa MOXKET NPUBECTU K BO3HUKHOBEHMIO
MapasuTHbIX NEePEOTPAKEHUN U MOXKET 3aTPYAHUTb Npouecc nsmepeHusa. MNpu xe-
NAaHUM NPUMEHUTb 6oJsiee A/IMHHbBIN NaTPYbOK, YeM PacCUMTaHHbIM ANA AaHHOro
NPUMeEHEHUA, HeEOBXOAUMO COrlacoBaHUEe KOHCTPYKUUM ¢ npoussoautenem. OT-
BEPCTME B Kpbille no naTpybKomM A0/KHO 6biTb HE MeHblLUe BHYTPEHHEero Aua-
MeTpa naTpybka. BHyTpeHHAS NOBEpPXHOCTb NaTpybKa He AO0/KHa coAep’KaTb He-
poBHOCTEN pasmepom 6Gonee 3mm. [MapasuTHble OTpPaXKEHUA OT HepoBHOCTEW
BHYTPU NaTpybKa MOryT NPUBECTU K YXYALEHNIO TOYHOCTU N YCTOMYMBOCTU U3MeEpe-
HUA.

Mpu n3smepeHnn NPOAYKTOB PacTUTEIbHOrO NPOUC-
X0oXAaeHuA (3epHa, KOMB6MKOpMa, CoM U T.4,.), Heob-
X04MMO YCTaHaB/IMBATb YPOBHEMEP B COOTBETCTBUM
c Tpe6oBaHMAMM, YKa3aHHbIMU B MNPUIOXKEHUM
14.14.

B cnyyae, ncnonbsoBaHuA naTpybKoOB MPSAMOYroNbHOro CeYeHUs BbiCOTa Na-
TpybKa C y4yeToOM TONLMHbI KPbIWM BMECTE C BHYTPEHHMMWU KOHCTPYKUMAMM, NPU-
MbIKAIOLMMMU K Kpbiwe (pebpa *KecTKoCTU 1 T.4,.) He A0KHA NpeBbIWaTb NPUBEAEH-
Hble B N. 4.3 3Ha4eHuA, rae BMecTo gMameTpa natpybka 3anmncbiBaeTca pasmep ys3-
KOW CTOPOHbI NPAMOYFO/IbHUKA.

[onyckaeTtca yctaHoBKa yposHemepos ULMRADAR-4x Ha ¢pnaHel, ycnoKkouTenb-
HoM Tpybbl (6ainaca, nsmepuTesibHOM TPYObl, BBIHOCHOM KOJIOHKU) A5 U3MepeHuUn
YPOBHA XMAKOCTU B 3TOM Tpybe. B aTOM cnyyae, namepeHne BOIMOXKHO B 6ecLuoB-
HOM FrNaZKol meTannnyeckoi Tpybe, 6e3 CTbIKOB, C BHYTPEHHUM guameTpom 100mm
W ANnHOM He 6onee 3300mm.
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IBHUMAHUE

OnAa namepeHua B Tpybe, KOHOUrypaumsa ypoBHeMepa 401KHA BbiTb NoaobpaHa
Ha OCHOBaHWM OoNpocHOro ancta cneunannctamm AO «IMMAKO», nnbo ynonHomo-
YeHHbIMK cneunannuctammn odbuumanbHblix aunepos. YposHemep ULMRADAR-4x
[ONKEH MMETb COOTBETCTBYIOLLLME HACTPOMKM. HacTpOMKM JONKHbI MPOU3BOAUTBLCA,
nmbo npeanpuATMEM M3roToBUTENeM, NNMBO0 YNOJHOMOYEHHBIMU TEXHUYECKUMM
cneumannucTtamm opmumanbHbIX ANNEPOB.

IBHUMAHUE

Mpn HeobXxo0ANMOCTU N3MEPEHMA YPOBHA B TPpybe annHom 6onee 3300mm n ana-
meTpom b6onbwe yl00, HeobX04MMO MCNONb30BaTb CNELMANMU3NPOBAHHYIO MO-
aenb yposHemepa JIMMAKO, npeaHasHayeHHy0 ans paboTbl B HaNpaBAAKOLWMX
Tpy6ax pe3epByapoB C NOHTOHOM WM NAaBatowen Kpbiwen — Y/IM-11A1-T.

4.3 MoHmacHoie nampy6bku

TpeboBaHUA K NaTpybKy 3aBMUCAT OT BUAA NpMMeHeHMUA. [pumeHeHns noapas-
AENAOTCA Ha ABa BUAA: C CU/IbHbIM OTPAXKEHHbIM CUTHA/IOM M cnabbim.

K npumeHeHnamM co cnaboi oTparkatouen cnocobHOCTbIO OTHOCATCA XUAKOCTH
C BO3MOMHOCTbIO NeHoobpa3oBaHUA >1 cMm, pe3epByapbl C MeELLANKOW, B ClyYasX,
Koraa ny4 npmbopa nonagaeT Ha KOHMYECKY MOBEPXHOCTb, BO3HMKAIOLLYIO M3-3a
nepemeLInBaHMA U UMEIOLLYIO YroN HaK/oHa 6osiee 6 rpasycoB, a TaKXKe BCe Cbiny-
4yme matepmansl.

Bce ocTanbHble NPUMEHEHUA OTHOCATCA K NPUMEHEHUAM C CU/IbHbIM OTPAMKEH-
HbIM CUFHANOM.

B cneaytoweit Tabnmue npmBeaeHbl MaKCMMasibHble PEKOMEHA0BAHHbIE pas-
Mepbl ANA TUNOBbIX NAaTPYOKOB B MUAIMMETPAX, rapaHTupytowme pabortocnocob-
HOCTb M COXPaHEHWE TEXHUYECKUX XaPaKTEPUCTUK ypoBHemepoB. [peBbilleHne
OAHHbIX PA3MeEPOB MOMKET BbI3BaTb HECTAOW/IbHOCTb NOKA3aHUI YPOBHEMEPA U YBE-
INYNTb NOTPELLUHOCTb USMEPEHUN.
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MaKcMmanbHble ANHBbI NaTPYOKOB B MMAIMMETpPAX:

YposHe- | ULMRADAR-43-S, ULMRADAR-43-S, ULMRADAR- | ULMRADAR-41-S, | ULMRA- ULMRA- ULMRA-
mep ULMRADAR-44-S 44-S ULMRADAR-42-S DAR-4X:-F | DAR-43-F DAR-41-F
Mpume- | nakoctn co cna- | CunbHO  oTpaxatowaa Kua- | nakoctn co cna- | Coinyunia Kng- RKng-
HeHue 601 oTpaKatowen | KocTb, BOAAQ, HEKOHUEHTPUPO- | bOM OTparkatowen | NpoayKT KOCTb KOCTb
CNocobHOCTbIO BaHHble PaACTBOPbI, HE B3PbIBO- | CMOCOOHOCTbLIO
onacHble XMUAKOCTH.

Ay50 250 430 150 - - —
Ay80 430 710 250 550 1100 720
Ay100* 600 950 400 7502 1436 950
Ay150 900 1430 600 11007 2154 1400
Ay200 1200 1900 800 1450 2872 1800
Ay300 1800 2400 1200 2200 4308 2800

[Tpumeuanue: s Ay50 u /ly80 makcumanbHas JuinHa nMaTpyOKa yMEHBIIAETCS Ha 5 CM M3-3a HAJIMYUS Mepexo/a.

1 lonyckaeTca ycTaHOBKa YPOBHEMEPOB Ha YCNOKOUTEbHYI0 BecluoBHYto Tpyby (6aiinac, usmeputesnbHyio Tpyby, BbIHOCHYIO KONOHKY) AnameTpom 100 Mm 1 AiMHON He 6onee
3.3 m.

2Mpu U3MEPEHMM NPOAYKTOB PACTUTENbHOIO NPOUCXOXKAEHNA (3epHa, KOMBUKOPMA, COM U T.4.), HE06X0AMMO PYKOBOACTBOBATLCA TPEBOBAHNAMM, YKA3aHHbIMM B MPUNOKEHUN
14.14.
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[lonyckaeTca Mcnonb30BaTb YpoBHEMepP Ha naTtpybkax ¢ pasmepamu HecooTBET-
CTBYHOLLMMM YKA3aHHbIM B TabaunLLe MaKCMMasibHbIX PEKOMEHLO0BAHHbIX PAa3MepoB
TMNOBbIX NAaTpybKOB AaHHOro pasgena, nocne OBA3ATE/IbBHOIO cornacoBaHuA ¢
npoussoauTenem yposHemepa, Mbo ero npeacrasutesieM, MMeOLWNMM COOTBeT-
CTBYHOLLME NOSTHOMOYMA.

4.4 30Ha delicmeusa usmepumesnibHO20 aAy4Ya (WUPUHA Oua2pPamMmbl HaANPAe-
sleHHoCcmu).

OcHoBHas aHeprua npubopa nsnydaeTtcs B iyye, onpeneeHHOM Anarpammon
HanpaB/NeHHOCTU:

Moaenb YpoBHemepa ULMRADAR- ULMRADAR- ULMRADAR-
A b P 4Xa-T 4X1-F 4X1-S
LUMpUHA M3MepUTENbHOTO yYa
g puTen g 1.2 2 4
@, rpag.

OvameTp nyya W onpegensetca Ha ocHOBe PyHKLUMM OT LUMPUHbI U3MEPUTEb-
HOrO /ly4a @ U U3MEPAEMOro paccTosfHma L cornacHo ¢opmyne:

W=2-L'tan(%)

[lna pacyeTa WUPUHbI 30HbI AEACTBUSA N3MEPUTENBHOTO Jly4a MOMKHO UCMOJIb-
30BaTb YNpoLeHHYo Gopmyay A4 COOTBETCTBYIOLWEN MOAeIN YpOBHEMEpPA:

Mogenb YposHemepa | ULMRADAR-4X:-T | ULMRADAR-4X:-F | ULMRADAR-4X1-S
OvameTp nyya W =0.021-L W =0.035-L W =0.07-L
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Puc. 4.4 30Ha AencTBMA USMEPUTE/IbHOTO /ly4a

4.5 Mepmeas 30Ha

YpoBHEMEpPbI UMEIOT TaK Ha3blBaeMyo «MEPTBYHO 30HY». 3TO 30HA B6/M3M aH-
TEHHbl Npubopa, U3MmepeHWe B KOTOPOM 3aATPYAHUTENbHO MO0 HEBO3MOMKHO.
«MépTBaa 30Ha» n3obpaxkeHa Ha puc.4.5, eé MOXKHO YC/IOBHO Pa3AenvTb Ha Tpu
obnactu. Camana 61mKHAA (Ha pUCYHKe cneBa) obnacTb, USMEPEHME B KOTOPON He-
BO3MOXHO. [lanbHAA 061acTb « MEPTBOM 30HbI» — U3MEPEHUA B HEN CTabUIbHbI, HO
nacnopTHas TOYHOCTb He gocTuraeTca. MpoTAKEHHOCTb obnacTet KMEPTBOM 30HbI»
3aBMCUT OT OTparkaroLer cnocobHOCTN NPOAYKTA, HAIMUMA KOHCTPYKLMIA pe3epBy-
apa, nonagakowmx B Ayd4 ypoBHemepa. Mpu cobnogeHnn npaBua YCTAaHOBKM
ypOBHeEMepa Ha pe3epByape, K MEPTBAA 30Ha» He npesbiwaeT 600mm. NorpewHoOCTb
N3MEpPEHMUA YPOBHA XNAKOCTEN B MEPTBOM 30HE, B AMana3oHe oT 300 ao 600mm ot
aHTEHHbl ypoBHEMEPaA, cocTaBadAeT 4o £10mm.
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MepeHNA SMEepeHHA C CrabumbHele
HEEO3MOKHBI TTOHIDKEeHHOM M3MepeHHA C
TOYHOCTBEO TacropTHOI
TOYHOCTBIO

Puc. 4.5 MepTBan 30Ha ypoBHemepa.

4.6 lNopAA0OK moHMax3@ca

YpoBHeEMep pa3MeLLaeTcA Ha KOHTPOIMPYEMOM pe3epByape U YCTaHaBAMBAETCA
HEenocpeACcTBEHHO HaA, KOHTPO/IbHbIM OKHOM MO, NPAMbIM YI/IOM K IMHUK FOpU-
30HTa. MOHTaX ypOBHEMEPA BbINOJIHAETCA NyTEM CTbIKOBKM nepexogHoro gpaaHua
ypoBHEMepa C paHLEM KOHTPOJIbHOTO OKHa pe3epByapa. [pucoeaHuTenbHble
pa3mepbl 415 CTbIKOBKM ypOBHEMepa C nepexoaHbiM ¢iaHUem npueeseHbl B M.
14.7-14.9. labapuTHble pa3mepbl nepexoaHoro ¢GpaaHua U PacnosioxKeHne OTBep-
CTUI ANA CTbIKOBKM C dNaHUeM pe3epByapa MoryT bbiTb MU3SMEHEHbI NO COrnacoBa-
HUIO C Pa3paboTUMKOM Ha 3Tane 3aKasa.

BbicOTa rop/I0BMHbI KOHTPOJIbHOFO OKHA pe3epByapa COBMECTHO C NPUCOeaMHMN-
TeNbHbIM pNaHUeEM A0/1KHA obecneymBaTb NpeBbieHNe CTbIKOBOYHOM MIOCKOCTH
ypOBHEMepa Haz NpeaesibHO BO3MOXHbIM BEPXHUM YPOBHEM COAEPKMMOTOo pesep-
Byapa He meHee 4em Ha 0,6 m. M10CcKOCTb pnaHLa KOHTPOIbHOIO OKHA A01KHa ObITb
ropM30HTaNbHa. [JonyCcKaeTcs OTK/IOHEHME OT IMHUW TOPU30HTA Ha yron He bonee 1
rpagyca (npy nsamepeHnn ypoBHA KUAKNX NPoayKToB). Mpu ycTaHOBKe ypoBHEMEpPA
MeXay nepexoaHbim ¢naHuem ypoBHemepa U GaaHLEM pe3epByapa MOXKeT yCTa-
HaBAMBATbCA PaAMONpPo3payHan (KenatenbHo ¢GToponNacToBad) repmMeTUsnpyto-
Wwaa membpaHa, MCKAOYAKOLWaa KOHTAKT YPOBHEMEPA C BHYTPEHHMM 0H6beMOM pe-
3epByapa. Cnocob ee 3aKkpenneHua onpeaenset notpebutenn. Matepman u Ton-
LWMHA MeMbpaHbl COr/1acoBbIBAETCA C pa3paboTyMKOM.

Mpyn pasmeLLeHUM Ha pe3epByape MeCTO YCTaHOBKM YypOBHEMEPA A0/1KHO Bbl-
6upaTbca U3 coobpaxkeHMn, YTobbl B 30HE U3MEPEHUSA (TENECHbIN Yron paBHbIM WK-
PUHE Anarpammbl HanpPaBAEHHOCTU aHTEHHbI ypoBHemepa (cm. n.4.4) natoc 5 rpa-
[AYyCOB) HE HAaXOAMNCL NPeAMETbI UAN KOHCTPYKLUMK (TPYObl, apmaTypa AN CTEHKHK
pesepByapa M np.) co3gatolime NOMexXuM PacnpoCcTPaHEHMIO PaANO0IOKALNMOHHOTO
CUTHaNa, 3a UCKAKYEHNEM C/Ty4aeB YCTAHOBKM YPOBHEMEpPA Ha TpyoOy.

Mpu ycTaHOBKE ypOBHEMEPA Ha YCNOKOUTEIbHYIO Tpyby (b6ainac, nsmeputens-
Hyto Tpyby, BbIHOCHYIO KONOHKY), HEOBXOOMMO cobntogaTb TpeboBaHUA K Tpybe,
yKa3aHHble B N.4.2. MNpu HecobatoAeHMN YKa3aHHbIX TPe60BaHMM, BO3MOXKHbI HECTa-
6UNbHble M3MepeHUa U/MAK 3HaYMTEeNbHOE HenpeacKasyemoe yBeanyeHue no-
rPeWHOCTN U3MepPeEHUA YPOBHS B Tpybe.
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3anpeu.|,aeTcs| OTKPbIBATb KPbIWKN KNEMMHOIO OTCEKA U INNTEKTPOHHOTO 6/10Ka
npun NO4aHHOM HanpAXeHUN NUTaHUA.

4.7 NMpumepol mMOHMax3ca

Ha puc. 4.7.1, B no3numax A n B noKasaHbl NpMmepbl MOHTa)Ka ypoBHEMepPa, Bbl-
NOJIHEHHOrO B COOTBETCTBUM C TpeHOBaHNAMM HACTOALLEN MHCTPYKLUMK. Ha puc.4.7.1
BApPWaHT. A, NOKa3aH MOHTA)X ypoBHemepa Ha dnaHeL, pe3epByapa 6e3 ncnonbso-
BaHMA NaTpybKa, Ha BapuaHT B — ¢ natpy6kom. B BapuaHTtax C, D, E nsobparkeHsol
TUNUYHbIEe OWKMOKM MOHTA}XKa, Ha KOTopble cieayeT 06paTUTb BHUMAHME.

BapmaHT C — Kpalt Kpblwmn nog natpybkom BbICTynaeT BHYTPb NaTpybka, kpome
TOro, OTBEpPCTUE B Kpble MeHblle MUHUMANbHO A40MYCTUMOrO.

BapuaHT D - HUKHUI Kpalh naTpybKa 3arnybaeH OTHOCUTENbHO KpbilK, M3-33
yero g/iMHa natpybKa oKasbiBaeTcA bobLue gONyCTUMOMN.

BapuaHT E — ypoBHemep ycTaHOBNEH C 6OMbWKMM CMELWEHNEM OTHOCUTENBHO
BEPTUKANbHOM ocn naTpybka. ChepyeT ycTaHaBAMBaTb NPMBOP NO LEHTPAIbHOM OCK
naTpybka.

600 min

Puc. 4.7.1 NMpumepbl MOHTaXKa.

Ha puc.4.7.2. noKasaH NpMMep MOHTaXa ypoBHeEMepa Ha balinace u ycrnokou-
TeNbHOW (M3mepuTenbHOMN Tpybe). BepxHsaa Bpe3Ka He A0/1XKHA BbICTynaTb BHYTPb
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6alinacHol Tpybbl. BepxHAs Bpe3Ka UM AblxaTe/lbHOe OTBEepPCTME A0/IKHbI pacno-
NaraTbCs Bbllle 30Hbl U3MepeHUs. HUXKHAA Bpe3Ka He A0/1KHa nonazaTh B 30HY 13-
MepeHus.

He pado4as 30Ha
mepmbasg 3oHa
HE paoo4as 30Ha
mepmbasg 3o4a

et

S
S i

|
o A - o
(g Nl B // g V
(§ #100 #100

JoHa UIMEDEHUS

Puc. 4.7.2 NMpumepbl MOHTaXKa ypoBHemepa Ha Tpybe [y100, anvHoii He 6onee
3300mm.
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4.8 KoHcmpyKkyuu 8 emKocmu

Haxoaswmeca B @MKOCTU KOHCTPYKUMMK - TPyObl, apmaTypa, MeLWanku, CTEHKK
pudneHble CTEHKU pe3epByapa, CUrHAIN3aToPbl YPOBHA U NpoYne NpeameTbl, MOryT
6bITb UCTOYHMKOM MNAPaA3UTHOrO CUrHana. MOHTa)KHaa no3uUMA YPOBHeMepa
AONKHA ObITb BblbpaHa TaK, YTobbl Ha MYTU PACNPOCTPAHEHUA PaAMOCUTHaNA He
6b110 HUKAKKX NpensaTcTBUN. Ecnn AaHHOE YyCN0BUE HEBO3MOXKHO BbINOAHUTL B CUTY
KOHCTPYKTUBHbIX OCOBEHHOCTEM pe3epByapa cienyet 0bpaTUTbCA B CAYXKOY TEXHU-
YecKon Noaaep:KKM npoussoguTens.

BAnAHME KOHCTPYKTUBHbLIX 3/1€MEHTOB MOXHO YMEHbLWUTb MPUMEHEHUEM
HaK/IOHHbIX OTparkaTesien, KOTopble paccenBaloT pagmocurHan. OTparkatenm moryT
6bITb U3roTOB/NIEHbI U3 IMCTOBOrO MeTanna.

I_I_

Puc.4.8 Mpumep HaKNOHHOIO OTpaXKaTena Haj KOHCTPYKLMEN B pe3epByape

4.9 HecmaHOapmHbIli MOHMAM

[lonyckaeTca MOHTMPOBATb YPOBHEMEPDLI MHbIM CNOCOH60OM, HEOBXOAMMbIM ANA
obecneyeHns HaAEXKHOrO U3MEPEHMA, OTINYAOLMMCA OT OMNUCAHHbLIX B N.4 AaH-
Horo pykosoacTtea, nocne OBA3ATE/IbHOIO cornacosaHuA ¢ npousBoauTesnem
ypoBHemepa, "Mbo ero npeacrtaBUTeENEM, UMEOLLMM COOTBETCTBYHOLLNE MOJHOMO-
ymA.
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5 JJIEKTPUYECKOE NNIOAK/IIOYEHUE

5.1 O6wue ykaszaHus

Bce noaKkntoueHnA JONKHbI BbINOJIHATLCA NPU OTKKOYEHHOM HaMpAXKeHUu.
PaboTbl no INEKTPNYECKOMY NOAKNKOYHEHUIO AO0/1XKHbI BbINMOJIHATLCA TOJ/IbKO KBa-
ﬂMCI)MLI,MpOBaHHbIM nepcoHanom, nMmerwnm A0NyCK Ha ,ﬂ,aHHbIﬁ Bna, pa60T.

IBHUMAHME

3anpeuwaeTca:

- OCTaB/IATb YPOBHEMEP HA MOHTaXKHOM NO3nLMK 6e3 NoAKNOYEHHOrO Kabens;

-OCTaB/IATb YPOBHEMEP HAa MOHTAXKHOM NO3ULMK C NOAKNOYEHHbIM Kabenem, HO
He3aTAHYTbIM KabelbHbIM BBOAOM;

5.2 CoeduHumenoHeblIli Kabens.

Ona nogknoyeHnAa aHanorosoro Bbixoga 4-20 mA cnegyet NPUMEHATb CTaH-
AAPTHYO Napy NPOBOAHMKOB B OTAE/IbHOM 3KpaHe.

Ona nogkniouveHua ympposoro nHtepderica RS-485 HeobxoAMMO NPUMEHATb
napy NPOBOAHMKOB B 3KpaHe, AONYyCKaeTcA NpMMeHeHue Kabena c obwmm
3KpaHoM. Heobxoammo ncnonb3oBaTb Kabenb Kpyraoro ceyenumsa. [Ans obecneyeHun
3aABNIEHHbIX XapPaKTEPUCTUK NO B3PbIBO3ALUMTE, A TAKMKe 3aLLMUTE OT NPOHUKHOBEHMUA
NbIIX U BNarM, Heobxo4MMO MCNOb30BaTbh Kabenb NnogxoaAaAwero Ana AaHHOTO Ka-
6enbHOro BBOAa AnameTpa.

Tunbl NpMMeHAEeMbIX BapUaHTOB MOAKAOYEHUA K KabenbHoil ceTu npuse-
AeHbl B N. 3.3 AaHHOro pyKOBOACTBA. B KauecTBe coeanHnTenoHoro Kabena peko-
MeHAyeTcs ncnonb3oBaTtb Kabenb NEPAA-KBHr 4x2x0,5 (6e3 6poHK, MHANMBUAYANb-
HbIM 3KpaH Kaxaowh napbl) u NTEPAA-KBKHr 4x2x0,5 (B 6poHe, nHanBuAyanbHbIN
3KpaH Kaxkaon napbl) TY 16.K13-033-2005 nam aHaNOrMUYHbIA COOTBETCTBYHOLWLMM Na-
pameTpam, npuseaeHHbIM B n.3.3.

IBHUMAHME

3anpeleHo BBOAUTb B Npmnbop yepes ogmH KabenbHbi BBOA, HECKO/IbBKO Kabe-
nen.

MPUMEYAHWNE

[na 3awmnTbl Nnpubopa OT NPOHMKHOBEHMA BOBHYTPb BAarM peKoOMeHayeTcs co-
eAMHUTENIbHbIN Kabenb B HenocpeacTBeHHON 611M30CTU OT KabenbHOro BBOAa U30-
FHYTb BHU3 A5 CTEKAHWUA BNaru OT A0XAS UAM KoHaeHcaTa (Puc.5.2).
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Puc. 5.2. PekomeHaauma no npoknaake Kabena

5.3 3kpaHupoeaHue u 3a3emneHue.

JKpaH Kabens pekomeHAayeTcA NoAKAYATb K NOTEeHUMany 3eMan ¢ 04HOM CTo-
POHbI. PeKomeHAayeTcA NPon3BOAUTL 3a3eM/IEHNE CO CTOPOHbI MPUEMHOIO YCTPOI-
cTBa.

Mpubop AonKeH bbiTb 3a3emieH. MmeeTca Knemma BHELWHEro 3a3eM/1eHUs Ha
Kopnyce npubopa, KoTopas NOAKNYAETCA K 3a3eMIEeHMI0 pe3epByapa (puc. 3.2.2).

5.4 Nopadok nodknoyeHus Kabens.

K paboTe no MOHTaxy 1 06CNyKMBaHWUIO NPU SKCNAyaTaLMK, AONKHbI 40NYyC-
KaTbCA N, 0byvyeHHble NpaBuaam No TexHMKe BesonacHocTM nNpu paboTe ¢ anek-
TpMYECKMMU npubopammn, nmetowme Il rpynny uam Bbllwe M O3HAKOMJ/IEHHbIE C
HACTOALLUM PYKOBOACTBOM.

Mpoun3soanTb NogcoeanHeHMe Kabens HeobxoaMMO B COOTBETCTBUM CO CXEMOIA
NOAKNKYEHNA NPMBEAEHHON B M. 5.5.

Tun KabenbHOro BBOAA YPOBHEMEpPA BbiOMpPAETCA B 3aBUCMMOCTU OT TMMNa NoA-
BOAMMOro Kabena n cnocoba ero npoknagku. Ina nogKkntouYeHna ypoBHeMepa Tpe-
6yembiMm Kabenem Heob6Xo04MMO MCNOb30BaTb COOTBETCTBYHOLWMIA KabenbHbI BBOA,
NOCTaBAAEMbIN B KOMMNAEKTE C ypoBHeMepom (cm. n. 14.15-14.17).
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5.5 KnemmHebIli omcek.
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Aavebrbiu 66od N°T KacebHbll Beod N°2

Puc. 5.5.1 NoagknioueHue K yposHemepam ULMRADAR. YeTbipexnpoBogHoe uUc-
nosIHeHue.

1 — MNMoakntoveHue K IK;

2 — MNpeobpasosaTtenb nHTepdeica RS-485/USB nMbo MHAMKATOP AAHHbIX C UH-
Tepdericom RS-485;

3 —3KpaH nAMHuM RS-485, nogKknoyeHme K «3emne» co CTOpOHbI NnpeobpasoBsa-
Tens;

4 — bnok KoHTpona, Hanpumep PLC;

5 — Pa3vém gna nogkntovyeHna HART — moaema;

6 —IKpaH undposon nmHum HART;

7 — AHanorosblit 610K UHAMKALNK;

8 — UCTOYHUK NuTaHua 24V;

9 — BNOK penerHon HANKaLMM!, npumep NOCTPOEHMA CBETOBOMN MHAMKALMU;

10 — Pa3genntenbHaa neperopoaka. B ucnonHeHnm Exd He yctaHaBanBaeTcs.

[Ana nckpobesonacHoro NoAKAOYEHUA HEOBX0ANMMO MUCnoNb30BaTh KabenbHbii
BBOA4, No2.

! NMpouecc HacTPOIKK peneliHbix BbIXOA0B NOAPOBHO onuncaH B AoKyMeHTe « KoHdpurypaTtop. PykosoacTso nosb-
30BaTens».

39 Y/IM4.11.000P3_31_03_26




KaoembHeil Bbod N°2

Puc. 5.5.2 NogkntoueHune K yposHemepam ULMRADAR. [1syxnpoBoaHOE UCMO-
HeHue.

1 — UCTOYHUK NnUTaHMA

2 — ConpoTtuBneHue neTiu
3 — lNMoakntoyeHmne sKkpaHa
4 — ToK netnm

5.6 PexomeHOayuu no ebibopy UCMOYHUKY NUMAHUSA

PekomeHayeTca NPMMEHATb CTabUAN3NPOBAHHbIA UCTOYHUK MUTAHUA MOCTOAH-
HOro TOKa, C BbIXOAHbIM HanpsxeHnem U,; =24...36B. KenatenbHo BbibMpaTh UC-
TOYHWK MUTAHMA C MAKCMMA/IbHbIM BbIXOAHbIM HanpaxeHnem. K o4HOMY UCTOUYHUKY
NMUTAaHMA MOXHO NOAKAKYATb HECKOJIbKO YPOBHEMEPOB.

NCTOYHMK NUTaHUA JonxeH obecneumsaTb TOK B Harpyske M3 pacyéta MaKkcu-
ManbHOro ToKa noTpebnenusa (I;o7p. ) ypOBHEMEDA.

Iyq = Inop. - M, TOE N — KONMYECTBO NOAKAOYEHHbIX K UCTOYHMKY YPOBHEMEPOB.

MOLHOCTb MCTOYHMKA A0KHA ObITb HEe meHee Py; = Uy - 1y

[lna ypoBHemepa B YeTbIPeXNPOBOAHOM UCNOAHEHUU [orp = 0,7 A (Mcxoas u3
n.14.1, pasgen nutaHue, )

[na ypoBHemepa B ABYXNPOBOAHOM UcNonHeHUU I7o7p = 0,025 A.
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IBHUMAHME

Tak Kak B ypoBHemepe ULMRADAR 1cnonb3yeTca BHYTPEHHAA aBTOMaTUYeCKaA
cucTema noaorpesa (YeTblpexnpoBOAHOE UCMOJIHEHME), TO MAaKCMMa/bHbIN NOTpeb-
NAEMbIM TOK, B XO104HOE BPpeMA roaa, MOXKeT UMeTb A0CTAaTO4HO 60/bLyo BENU-
YMHY, NO3TOMY Jlyylle MCNO/Ib30BaTb OAMH UCTOYHUK NUTAHUA, ONA NOLKIIOYEHUA
TO/IbKO O4HOr0 ypoBHEMepa.

[MTTTTT
LT 1

N
A1

A
N

HomosHuk numarus

Puc. 5.6.1 Cxema nogKknoyeHNA ypoBHEMEPA K UCTOYHUKY NUTAHMA. YeTblpex-
NPOBOAHOE UCNOJIHEHME.

5.7 PekomeHOayuu no pacyemy AuHUU NUMAHUA

MpuY NPOTAXKEHHON IMHUM NUTAHUA, NAAEHME HAMNPAXKEHNUS HA NPOBOAAX MOXKET
NPUBECTU K YMEHbLUEHUIO MUTAOLLETO HANpPAXKEHUA Ha KONOAKE YPOBHEMEPA HUXKE
MWHUMaNbHO-40MNYCTUMOrO 3HayeHuA. osTomy cnegyeT yuuTbiBaTb MafeHue
HanpAXeHMA Ha NoABOAALLMX NPOBOAAX B CBA3U C UX COOCTBEHHbIM COMPOTUB/IE-
HUem.
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JIHUA NUTAHKUA BbINONHAETCA Kabenem cedyeHma S M umeet gaunHy [, npoTaHy-
TYHO OT UCTOYHMKA NUTAHMA [0 YPOBHEMepa. B 3aBUCMMOCTU OT ceyeHua U ANUHbI
MCNoNb3yemMoro Kabens, Ha Hem by4eT NPOUCXOAUTb HEKOTOPOE NaaeHUe HanpsaKe-
HWA BCNeACTBME BHYTPEHHEro CONPOTUBIEHUA NPOBOAOB.

dopmyna gns pacyeta conpoTUBIEHMA NPOBOAOB (YKasaHa ¢ KoaddpuumeHTom
2, T.K. NUTaHWe NoABOAMUTCA ABYMA MPOBOAAMM):

[ — pAnHA paccunTbiBaeMoro yyacTka Kabensa, m;

P — yAenbHOe CONpOTUB/IEHME, YAEe/IbHOE CONPOTUBAEHUE Meau, 06bIYHO Npu-
HMMaeTcAa pasHbim 0,0175

S — ceyeHne o4HOro NPOBOAA NUTAHUA, MM

MageHune HanpAXXeHUa Ha NoABOAALMX NPoBOAAX cocTaBuUT Uy, = Inorp. * Ryp.

MakcumanbHoe cymmapHoe COnpoTUBNEHME NPOBOAOB NMUTaHUA NpPU NoA-
K/IIOYEHUU K IMHUU OAHOTO YPOBHEMEPA, B 3aBUCUMOCTU OT HanpsaxKeHua 61oka
NUTaHUA U UCNOJIHEHUA YPOBHEMEPA, He A0/1KHO NPeBbIWaTh 3HAYEHWUI, YKa3aH-
HbIX B N.14.1, pasaen nutaHue.

Ecnn BHewHWMn agnameTp Kabena okaxketca 6onblue 4onycTUMMO AN UCNONb3ye-
MOro KabenbHoro BBoga ypoBHemepa, HeEOb6X0AMMO MPUMEHUTb KAEMMHYIO KO-
pPobKy, coegMHALLYIO NoaBoAALMN Kabenb npnbopa A0NYCTUMOro CEYEHUA U Ka-
6enb 6bonbliero ceyeHna (MarncTpanbHbi Kabenb). ONncaHHaa cxema NoAKtoYe-
HMA NOKa3aHa Ha puc.5.7.1.
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RIS
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g

Anermmas Kopodka

Puc. 5.7.1 Cxema noakntoyeHna yposHemepos K Ul ¢ ncnonb3osaHmem Knemm-
HOW KOPObKMW.
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5.8 Uckpobe3onacHoe ucnonHeHue.

MNapameTpol VICKpO6e3OHaCHOCTM ONA NCNONHEHUA C aKTUBHbIM Bbixogom 4-20:

U, = 24 B;
1100 OM — MakcUMaJIbHOE CONPOTUBJIEHUE LIETHU.
HomoHuk
numanug 248
Ypobremep
Hckpoonacras HckpooesonackHsit/
UErb oapbep /l/_
R
— 1
KremHuk P71
KoHmponien
70/1e60U WiHb!

Pnc.5.8.1. 4-x npoBogHOe NCNONHEHUEe C aKTUBHbIM Bbixoaom 4-20.

UckpobesonacHbi bapbep — YCTPOMCTBO pa3aesieHnA BHeLHe nckpobesonac-

HOW LEenun n BHYTPEHHEN CXEMBbI.
KneMmmHuK Pl — KneMMHUK.

KoHTposinep NoneBoi WnHbI — BHELLIHEe YCTPOMCTBO, CHUMAlOLLEE MNOKa3aHUsA C
nckpobesonacHoM Uenu, metolee Ha Bbixoae UCKpobe3onacHyto Lenb C CooTBeT-
CTBYlOLLEN MapKMpoBKoi (Hanpumep PLC + bapbep ia).
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Ypobremen
HckpoonacHas Hckpooe3onacHsi
yere aapwep N Vekpodesonacksii
- ULIMOSHUK RUTIaHUS
R
————
ArermHuk P1

KoHmposnnep
nonebou Wk

Pnc.5.8.2. 2-x npoBogHoe ncnosHeHne ¢ NAacCCUBHbIM BbiIxoaom 4-20.

MaKcumanbHOe ConpOTUBAEHME TOKOBOIrO KOHTYpA AN1A YPOBHEMEPOB B 2-X NPO-
BOAHOM WCMNOJIHEHUU C NAaCCUBHbIM Bbixogom 4-20 (Puc.5.8.2) onpeaensertca co-
rnacHo rpadmky Ha puc.5.8.3:

R ([OM)

500

Paooyaq ooqacms 2

400

300
200 -

100 -

Hanpgxerue OHewrHezo
02;.5 24 245 25 255 26 265 27 275 28 285 29 U[mgl-/HUKa ﬂUmUHUH

U (6

Puc. 5.8.3. Paboyasa o6nacTb CONPOTMBAEHNA KOHTYPA BHELLUHEN LENW.
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5.9 O6ecneyeHue 83pbiso3auwuweHHOCMU NPU MOHMAX(e

Mpn MOHTarXKe ypoBHeMepa He0bxoaMMO PYKOBOACTBOBATLCA:

rn.3.4 “3nekTpoycTaHOBKM BO B3PbIBOONACHbIX 30HaX” lMpaBuAa aKcnayaTauum
3N1EKTPOYCTAaHOBOK NoTpebutenen (M33M);

“MpaBniamm yCTPOICTBA 3/1EKTPOYCTAaHOBOK (MY3)”;

HaCTOALWMM TEXHUYECKMM OMUCAHUEM U UHCTPYKLMEN MO 3KCNayaTaumu.

YpoBHEMEpP A0NKEH YCTAaHAaBAMBATbLCA B 30HAX COr/IaCHO YKasaHWAM pasgena
2.2 «Ha3HauyeHMe» AaHHOro pyKoBoACTBa. [lepes MOHTAXKOM YPOBHEMEP AO/IKEH
6bITb OCMOTpEH. [pKn 3TOM HeobxoAnMOo 06pPaTUTL BHUMAHUE Ha MAaPKUPOBKY B3pbl-
BO3aLWMTbl M NpeaynpeanTesibHY0 HaAMNUCb, OTCYTCTBME NOBPEKAEHWNI Ha AeTanaAx
B3PbIBOHENPOHMLAEMOM 060104KKN (LL@apanunHbl, TPELLNHbI, BMATUHbI U Apyrue ae-
beKTbl He A0oMNYCKaloTCA), HainYMe KpenexHbiX 3iemeHToB (60ATbl, Wainbbl), Hann-
Yyme cpeacTB YNNOTHEHUA Ana Kabena. Mpu moHTaxKe 06paTUTb BHUMAHME Ha OTCYT-
CTBME NOBPEKAEHWUIM HapYKHOM n3onaummn kabena (nposogos). Ocoboe BHUMaHKUE
0bpaTUTb Ha MecTo BBOAA Kabena B y3en KabenbHOro BBOAa, rae noBpexaeHue
Hanbonee BepoATHO. Bce KpenerkHble 60NTbl A0NKHbI ObITb 3aTAHYTbI, CbeMHble Ae-
TaNn OONXKHbI Npuaeratb K KOpMycy B3pbIBOHENPOHMLUAEMOM 060104KN NAOTHO,
HACKO/IbKO 3TO MO3BOASIET KOHCTPYKUMA. [eTann ¢ pe3bboBbIM KpenaeHnem
AO/IKHbI ObITb 3aBMHYEHbI Ha BCIO ANNHY pe3bbbl M 3aCTONOPEHbI. YNNOTHEHME Ka-
6ena 4oMKHO 6bITb BbINO/IHEHO CaMbIM TLATENbHbIM 06Pa30oM, T.K. OT 3TOro 3aBU-
CUT B3PbIBOHEMNPOHMLLAEMOCTb 060N0YKM.

MoHTa¥ ypoBHemepa HeobxoaMMoO NMPOU3BOAUTb B CTPOrOM COOTBETCTBUM C
yKa3aHMAMM pa3gena 4 HacToALWero pykoBoacTea.

YpoBHemep AomKeH 6biTb 3a3emneH. MecTo npucoeanHeHMA 3a3eMNAIOLLENO
NPOBOAHMKA HEOHXOAMMO TLLATENBHO 3a4MCTUTL M NOKPbITb CI0EM AHTUKOPPO3UIA-
HOW CMa3KMW.

Mpu moHTaxe ypoBHemepa Ha rpaHuue 30Hbl Knacca 0 no NOCT IEC 60079-10-1-
2013, knacca 20 no TOCT IEC 60079-10-2-2013 He ponyckaeTca noasepratb
YPOBHEMEP TPEHUIO UM YAAPaM, CMOCOOHbIM Bbi3BaTb MCKPOODHpa3oBaHMe.

Mo OKOHYAHMM MOHTA)Ka caenyeT NPOBEPUTb MPABUNBHOCTb INEKTPUYECKUX CO-
eANHEHWNI N CONPOTUBNEHME 3a3EM/IALOLLLENO YCTPOMCTBA, K KOTOPOMY NPUCOEAMNHA-
eTcA Kopnyc ypoBHEMepPaA. ITO CONPOTUBAEHNE A0NKHO ObITb He 6onee 4 Om.

5.10 Nopadok nodknroyeHus npubopa

- HEOHXOAMMO CTPOTO BbIMONHATL MPUHATbIE HA NPEANPUATUN NPaBUIA TEXHUKK
6e3onacHoCTY;
- BCe paboTbl A0NXKHbI BbINO/IHATLCA NPU OTKAHOUYEHHOM HaMNPSXKEHUU MUTAHUSA;

46 Y/IM4.11.000P3_31_03_26



Q

- NOABOAMMOE HanpAXKeHWe NUTaHMA AO0KHO COOTBETCTBOBATb TEXHUYECKUM
XapaKkTepucTMKkam npmbopa;

- nepepg, Nnogayen HanpaAXKeHUs NUTaHMA HeobXo4MMO NOAKAOUYUTL BHELUHIOK
Knemmy 3asemneHus npubopa.

Heobxoanmble MHCTPYMEHTbI:

- NJIOCKaA OTBEPTKA 3MM;

- K/1H0Y4 C BHYTPEHHMM LWeCTUrPaHHUKOM S5MMm;

- K104 C BHYTPEHHMM WECTUTPAHHUKOM 4MM;

- cTpunnep nam ntobon Noaxo4AWLMN MHCTPYMEHT ANA 3a4MUCTKM NMPOBOAOB;

- MPX UCNONIb30BAHUN MHOTOXW/IbHbIX NPOBOAOB PEeKOMeHOYeTCA NPUMEHATb
HAKOHEYHUKMN.

MoakntoueHne npmbopa BbINONHAETCA B CAeAyOLLEM NopsagKe:

1. CHATb KPbILWKY KIeMMHOI0 OTCeKa ypoBHeMmepa.

2. Ocnabutb rarky LaHrmM KabenbHOro BBOAA B COOTBETCTBMU C TUMOM, UCMOJb-
3yemblM KabenbHOro BBoAaA.

3. Pa3genatb Kabenb M BBECTM BHYTPb YPOBHEMEPA B COOTBETCTBUM C TUMOM UC-
nonb3yemoro KabenbHoro BeBoaa (cm. n.14.15-14.17).

IBHUMAHME

OTcyTCcTBME 3/1eMeHTOB KabeslbHOro BBOAA HapyllaeT 3aliuTy ypoBHemepa, U
MOKET NPMBECTU K BbIXOAY €ro 13 cTpos, 160 K HapyLeHUto TpeboBaHMIM NO B3Pbl-
BO3aLWMTe.

5.¥Ypanute nsonaymio c npoBogoBs Ha 4-6 mm oT KpaA. [Mpn ncnonb3oBaHUN MHO-
FOXMAbHbIX NPOBOAOB PEKOMeHAYyeTCcA 00)KaTb 3a4YMLLEHHble KOHLbl B HAaKOHeY-
HUKW.

6. MoaknounTe Kabenb B COOTBETCTBUM CO CXEMOM HasHayYeHUsA KoHTakToB. Co-
rnacHo n. 5.4 n pyKoBOACTBYACb YKa3aHUAMU Ha WKUNbAMKE npubopa. MputaHute
OTBEPTKON 3 MM BUHTOBbIE KEMMbI.

IBHUMAHME

HenpaBunbHOE NoAKAOYEHNE MOXKET MPUBECTU K BbIXOAy Npubopa 13 cTpos.
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Puc. 5.10 NMogkntoyeHne yposHemepa.

7. Cnerka noTaHUTe 3a NPOBOAA, TEM CaMbIM NMPOBEPbTE HAAEKHOCTb X PUKCa-
WM B KOHTaKTaX K1eMMHMUKa.

8. OTperynnpymnte HeobxoaAnMMyHo ANA NOAKAKOHYEHNA K K1eMMaM AAnHY Kabens
n 3adunKcnpymTe Kabenb B KabesbHOM BBOAE B COOTBETCTBMU C BbIOPaHHbIM TUNMOM
KabenbHOro BBOAA - N/IOTHO 3aTAHUTE raKy KabenbHOro BBOAA.

9.YCcTaHOBUTE HA MECTO M NPUKPYTUTE KPbILLKY KN1EMMHOIO OTCEKA YPOBHEMEPA.

10. MNoakNtouMTE KNEMMY BHELLHEro 3a3eM1eHMA K 3a3eM/IeEHUIO pe3epByapa.

Mocne NoAKNOYEHMA PEKOMEHAYETCA NPOBECTM NPOBEPKY KAYeCTBa BbINOJHEH-
HbIX PaboT NO cneayroLWMM NyHKTaM:

- OTCYTCTBME NOBPEXKAEHNI Kabenen;

- OTCYTCTBME MEXAaHNYECKOro HanpsKeHUA B pe3y/ibTaTe HaTAXKEHMA Kabenen;

- KabenbHbIN BBOA, YCTAHOB/IEH, 3aKPYYEH U YNJIOTHEH Hagexalwmm obpasom;

- YCTAHOBNEHA KPbIWKA U NAOTHO 3aTAHYTbl BONTbI KPEenaeHMA KPbIWKKU INeK-
TPOHHOro 6710Ka Kopnyca ypoBHeEMepa;

- YCTAHOBJ/IEHA U NIOTHO 3aTAHYTA KPbILWKa K1EMMHOIO OTCEKA YPOBHEMEPA.
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5.11 Omcek anekmpoHUKuU yposHemepa ¢ 4YembipexnposooHoli cxemoli Noo-
K/l04YeHUus.

1 | MepekntoyaTenb Noneson WuHbI
2 | MepekntoyaTenb Bbibopa ncnonbsyemoro nHtepdpenca HART/MODBUS
3 | Mepekntoyatenb «Pe3epBHaA Nporpamma», BO3BPAT Ha 3aBOACKUE
HACTPOMKMU

4 | UHauKaTtop

5 | Pa3bem KapTbl namAaTn microSD
Puc.5.11 PacnonokeHne nepeknroyaTenei ypoBHEMEPA CO CHATOM KPbILKOM
3NeKTPOHHOro 6/10Ka (YeTbipexnpoBogHasa cxema NOAKNOUYEHMUA).

Mpu CHATOM KpblLWKe BHYTPM KOpnyca YpPoBHEMEpPa NO/b30BaTeNt0 CTAHOBATCA
AOCTyNHbI dip-nepekntoyatenu, No3BoaAOLWME BbIOpaTb TUM UCNONb3YEMOr0 UHTEP-
delica gna paboTbl ¢ Nnpubopom, NepekntoyaTeNnb pe3epBHOM Nporpammsl (Npu ne-
peBoAe B nNonoxKeHune «On» AaHHOro NepektoyaTens npu caeayowem BKAYEHUN
B YypoBHeMepe byaeT 3arpyeHa 3aBOACKan HACTPOMKa) U pa3bem KapTbl NamATH,
Heobxoanmoi ansa cbopa oTNaA04YHOM MHOPMALUN.

! Ucnonbayetca TonbKo ana cneumoandukaumm.
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5.12 Omcek aneKmpoHUKu ypoeHemepa ¢ 08yxnpoeooHoli cxemoii NooOKntoYe-
Hus.

)

NO

ooooooo] ]

5

1 | Pasbem mini USB
2 | Mepekntoyatenb «ON —3aBOACKME HACTPOMKUY
3 | Mepekntoyatenb «ON — 3arpykaeTca 4ONONAHUTENIbHAA NPOrpamma Kom-
MYHMKALMOHHOIO NpoLeccopa, Haye — 3arpy*KaeTca OCHOBHaA Npo-
rpamma»
4 | MepekntoyaTtenb «ON — 3arpyKaeTca 4ONONHUTEIbHAA NPOrpamma BblUmC-
NINTENbHOIO NPOLECccopa, MHaye — 3arpyr*KaeTcA OCHOBHAA Nporpamma»

5 | UHgunkaTop

6 | Pa3bem KapTbl namAaTn microSD

Puc.5.12 PacnonokeHne nepeknroyaTenei ypoBHEMEPA CO CHATOM KPbILWKOM

3NeKTPOHHOro 6/10Ka (AByxNpoBoAHAsA cxema NOAKNOYEHMA).

Mpwn CHATOM KpbiWKe BHYTPWU KOpnyca ypoOBHEMEpPA MO/1b30BaTeN0 CTaHOBATCA
AoctynHbl dip-nepekntoyatenu, No3BoNAoLWME BbiIbMPaTb pe3epBHbie NPOorpaMmmbl
(npu nepeBoae B nosioxeHme «On» Npu cneayowem BKIOUYEHUN B ypoBHEMepe by-
[eT 3arpy’KeHa 3aBO/CKaA HACTPOMKa) U pa3bem KapTbl NamATM — noapobHee — n.
5.14.
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5.13 UHOukamop.

MoKasaHuMA MHAMKATOpa, OTOOPaAXKAIOLWLEro PacCToAHME A0 U3MEPSEeMOoro npo-
AYKTa AOCTYMNHbI Yepes CTeKN0 MHAMKATOPA B KpPbILWKe KOopnyca, U He TpebyloT ee
CHATUSA.

MepBaa CTPOYKA MHAMKATOPA MOXKET CoaeprKaTb Ha Bblibop:

YpoBeHb (B MeTpax), pacctoaHue (B meTpax), NPOLLEHT OT AMana3oHa aHanoro-
BOrO BbIX0Aa.

Mpy NOMOLLKM NPOrpammbl « KOHPUTYPaATOP» HA BKAALAKE KANCNAEN» MOMXKHO Bbl-
6paTb OAMH M3 TPeX BAPUAHTOB M YCTAHOBUTb KOJIMYECTBO 3HAKOB A0 U Noc/e 3ans-
TOW.

BTopas cTpoyKa MHAMKATOPaA COAEPKMT NocaenoBaTeNlbHO MeHALWMecA coob-
ueHms o pabote npubopa. BoiBOoanTCA MHPOPMaUMA O cTaTyce paboTbl npubopa,
3aMKHYTbIX KaHanax pene, HanpPAaXXeHUM NMTaHUA NPU ero 3Ha4YeHUN HUXKe A0oNYCTU-

MOro, TemnepaType npu ee NPeBbIWEHUM MAKCUMaNbHO-A0NYCTUMOrO 3HaYeHus,
HeMcnpaBHOCTU U3MmepuTena — Haanucb “FAULT”, u cootBeTcTBylOWME co0bLEeHNA
npu Hannymm obmeHa no nHTepdencam Bluetooth, RS485, HART. Mpumep:

I
3

5.14 Paszvem kapmol namamu microSD.

B ypoBHemepax ULMRADAR c AByXnpoOBOAHOM CXEMOM NOAKAOYEHUA KapTa Na-
MATU microSD npumeHaeTcAa ANA YCTAaHOBKM MPOLUMBKM B YPOBHEMEpP, NPU 3TOM
HeobxoaMma nogayva NUTaHMA NocpeacTBom pasbema mini USB (Puc. 5.12, n.1).

B ypoBHemepax ULMRADAR c 4eTbipexnpoBOAHON CXEMOM NOAKIOYEHUA UMe-
€TCA BO3MOXHOCTb COXPaHEHUA OTNAaL0YHON UHPOPMALIMM M MOKA3aHMN HA drelb
KapTy microSD ycTaHaBaMBaemyto B pasbemM BHYTPU AaTUMKa. APXMB COXPAHAETCA 3a
nocnegHue 1-2 mecaua. ApXuB UMKAMYECKMI. 3anncK B apxuee B cebe cogeprkaT
METKM BPEMEHMU, KOoTopble BepyTcs U3 BCTPOEHHDbIX B AAaTYMKE YaCOB peasibHOro Bpe-
MeHU. Taknm 06pa3om MOXKHO MOCMOTPETb UCTOPUIO PaboTbl AaTYMKA M BbICTPO OT-
Nagntb paboTty npnbopa, He TpaTa AOMNONAHUTENIbHOTO BPeMeHMU Ha cbop nHdopma-
UMM 0 nosegeHMn Npubopa. ITa MHPopMauMA NCNONb3YETCA NPU HanagKe peako
npoasaatoLmxcsa npobaem B paboTte npubopa.

*enatenbHO MCNO/Ib30BaTb KapTbl NamAaTn 16-32 Gb. KapTbl 6onbluero pasamepa
Heobxogmmo npeaBapuTenbHoO oTdopmaTMpoBaTbh B FAT32 npu nomowm yTuanTbl
“HP USB Disk Storage Format Tool” nan niobbim gpyrum cnocobom.
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YenamenvHo Yacsl peanbHO20 8pemMeHU npedsapumesnbHO yCMaHo8UMb Mpu
nomMowu  npo2pamMmsl  «KOHPUrypaTop» HA B8KAAOKe  «00MNosHUMesbHble
HacmpoUliku». Yacbl peanbHOro BpeMeHM MOTryT COXPaHATb NPaBU/ibHbIE NOKa3aHMA
B TeYeHWe Heaenn nocne OTKAOYEeHMA NUTAHKUA.

YIM KOHOWUIYPATOP 8.684 : Modbus 0 X
Onuun

ﬂuarHomuKa] ¢uTDrpa¢uu] ¢ﬂElllb| MoHuTop |b OK Mouck

HNuanazoH HEMEPEHUA!

MUHUMaNEHOE OTOBPEKAEMOE PACCTOAHUE: 600 MM

MuHUMaNEHOE U3MepseMoe paccToaHue: 296 MM. 3 Ko3d.

MakcuManeHoe M3MepaeMoe PacCcTOaHUE: 17576 MM |123  koad.
PUNLTRAUMS NOKASEHUEA: YHack!:
3aWUTHEIA UHTepBan (c): 30
YCTaHOBUTE BREMS B AATUUKE
Bpems crnsckueanus (c): 45
NocTaroyHas aMnaMTyaa CUrHana: fo MpouUUTaTE BPEMA U3 ATUMKE
(0 - NpPUMEHATE 3EBOACKYH HACTPOMKY KpUTEpKS (6

Bazoekie HaCTpDﬁKM ! HononHUTEeneEHLIE HaCTPOMKK I Pene ‘ ABapMﬁHbIE TOKOBBIE CUrHGNLI
Anpeca | Hactporiku 3D I Mucnnei
krd ~
krddef
Mpouutars kr3u
t_stab
nks2
onekoef
20
3anucatsb nmaxl
07.06.2022 12:13:14 KoHeurypauma npourrana ND=6
v

MNpu oThagke HeoHBXOAMMO OTKAOUUTL NUTAHME OT YPOBHEMepa, n3Bnedb SD
KapTy, NepeHecTn AaHHble C Hee Ha KOMMbIOTEP M NepecnaTtb B OTAEN TEXHUYECKOMN
NOAAEPKKM KenaTeNibHO NUcnob3ya ¢pann-obmeHHUK. 3aTemM cTapble gaHHble ¢ SD
KapTbl MOXXHO YAa/INTb U YCTAaHOBUTb KapTy 0O6paTHO B AATUYMK TaKXKe NPU BbIK/IO-
YeHHOM NUTaHUKU. MpKU BKAKOYEHHOM peXxnme 3anucy Ha SD KapTy nepuogmyecku
Ha MHAMKATOp BbiBOAUTCA coobueHme “SD “, B cnydyae npobaembl ¢ SD KapTtoi BblI-
BoauTcAa Haanucb SD ERR.
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6 HAYA/IbHAS HACTPOHKA U BBO/I B 9KCILIYATAIIUIO

MpY HavyanbHOM HACTPOMKe ypoBHEMEPA HEOBXO4MMO BbINOAHUTL Cieaytowme
AENCTBUA, NPU NOMOLWM KOHOUTYpPALMOHHO-Hanazo4uHoro MO yposHemepa «YJ/IM
KoHndurypatop» nam «ULM Mobile», noctaBnsemoro B KomnneKkre ¢ ypoBHeme-
pOM, B YKa3aHHOM NopAAKe:

1. B KoHdUrypaumoHHo-Hanago4yHom MO BbiOpaTb NpUMEHEHNE N YCTAHO-
BUTb €ro B ypoBHeEMepe.

2. HacTpouTb TOKOBbIN BbIXOA, ONPEAEeINTb U 3aNUCaTb BbICOTY YCTaHOBKM
ypoBHEMEpa.

3. Mpowussectn yuyet 3xa pe3epByapa (HAaCTPOUTb IMHUIO MMUHUMANBHOMU
aMNAUTYAbl), KenatenbHO Ha nyctom pesepsyape (cm. «YJ/IM KoHou-
rypatop. PyKoBoAacTBo no akcnayatauum»)!

4. TMpu HeobXo4MMOCTM NPOU3BECTU AOMNOJHUTENIbHbIE HACTPOMKN B COOT-
BETCTBMMW C PyKOBOACTBOM MO 3KCM/IyaTaumu.

5. Tocne oKoHYaHWA HACTPOMKKM cobpaTb oTnaaoudHble ot dainbl (*.fot) n
nNpUcAaTb NPOMU3BOAMUTENIO UK AUNEPY ONA NPOBEPKU NPABUIbHOCTM Bbl-
MONHEHHbIX HACTPOEeK M pPaboTbl ypoBHEMepPa (CM. onMcaHWe COOTBET-
creytowero MNO).

IBHUMAHME

K skcnayaTauum ypoBHemepa MOryT AONYCKaTbCA AMUA, MeroLwme KBaanduka-
uunto He HuxKe |l rpynnbl KBanMPUKauMmM nepcoHana, obCcnyKMBarOLWEro 3/,1eKTpo-
YCTAaHOBKMW, U3YYMBLUME HACTOALLYIO MHCTPYKLMIO NO 3KCNAyaTauum v npoweawme
COOTBETCTBYHLLMIM MHCTPYKTAXK NO TEXHUKe 6e30MacHOCTH.

B npouecce akcnayataumMmn obcnyKmMBaroWmMn nepcoHan AoaKeH ocobeHHo cne-
OMTb 33 COCTOAHMEM cpeactB, obecneyMBaloWMX  B3PbIBO3ALLULLEHHOCTb
YpOBHEMEpPA, OTKPbIBaTb KPbILWKY B3PblBO3ALMLLEHHON 060/104KN MOXKET TONIbKO
MU0, Hecyllee OTBETCTBEHHOCTb 3a 0O6CNYKUBaAHME.

YpoBHEMEP He ABAAETCA UCTOYHMKOM OMACHOCTU AnA 0bcnyKmnBatoLLero nepco-
Ha/Na M OKpPY’KatoLen cpeapbl.

BcKpbiBaTb ypoBHEMEP, NMPOM3BOANTD MOHTAXHbIE U AEMOHTAXKHble PaboTbl €
YPOBHEMEPOM, HAXOAALWMMCA NOA, HANPAXKEHNEM, KaTeropnuyecKkn 3anpeLlaeTcs.

HactpoiKka npnbopa nepen BBOAOM B 3KCM/yaTaLMUIO MOXKET BbINOJIHATLCA C/e-
ayrowmm obpasom:

npu nomowm MK c ncnonbzosaHnem mnHTepdeiica RS-485 (npotokon obmeHa
Modbus RTU, nogpobHee onncaHne npoToKoa cm. «[poTokon obmeHa ypoBHeEMe-
poB ULM») n KoHpuUrypaumoHHo ytuantsl ulmcfg;

npu nomowwum MK ¢ ucnonb3osaHnem nHTepderica HART;

yepes Bluetooth npn nomowm cmaptdoHa.
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6.1.1 NMoodknroyeHue K K no unmepdgpelicy RS-485.

Undposon nHTepdenc npenoctaBnaetr Nonb30BaTEND AOCTYN K NMOKA3aHUAM
ypoBHEMepa U A3aET BO3MOXKHOCTb HacTpamBaTb U AMArHOCTUPOBATb YPOBHEMep.
Undposon nHTepdeic ypoBHemepa peasin3oBaH B BUAE ABYXNPOBOAHOM, NOC/eA0-
BaTe/ibHON nnMHUM RS-485. Mpotokon obmeHa gaHHbimM ModbusRTU. OnucaHue
npoTokona cMm. «lpoTtokon obmeHa yposHemepoB ULMRADARY. NMpenmyuiectsa mc-
nonb3oBaHUA RS-485 coCTOAT B NpOCTOTE NOCTPOEHMA MHPOPMALMOHHOM CETU; B
BO3MOXHOCTM nepeaaBaTtb MO OAHOW JIMHUWN MOKA3aHUA AECATKOB YPOBHEMEPOB,
6€e3 NnoTepun TOYHOCTH, Ha PACCTOAHUE A0 HECKONbKMX KUIOMETPOB; B BO3MOXKHOCTH
KOHPUIypMpoBaTb ypoBHEMEp C paboyero mecta, AN MHTErPUPOBATb €ro B CUCTEMY
NPOMbILWNEHHOMW aBTOMaTUKK noA ynpasaeHnem MNJ1K (nporpammupyemoro noruye-
CKoro KoHTponnepa, PLC). MporpammHblie npoayktbl AO «JIMMAKO», KoTopbie Mo-
ryT 6bITb MICNONBb30BaHbI NPU AAHHOM TUME NOAKNOYEHUA COBMECTHO C YPOBHEME-
pamu cepun ULMRADAR:

- nporpamma ans Hactpomnkm Ulmcfg;

- «LimacoOPCServer» n OPC knneHT — «ReservoirViewer».

[OnAa nogKkntoyeHna yposHemepa K amMHnm RS-485 Ha ero KneMmMHOM KoNoaKe Bbl-
BeZeHbl Knemmbl «A» 1 «B». Kaxkgbit ypoBHemep umeeT yHUKanbHbii Modbus aa-
pec. Agpec onpeaenaeTca BHYTPEHHeNW NporpaMmmon ypoBHemepa.

IBHUMAHME

Ana namenenna Modbus-agpeca yposHemepos cepun ULMRADAR Heobxo-
Anmo ncnonb3oBaTb MO «KoHpurypatop», BbibpaB BKAAAKY

Bazoeble HaCTpDHKH] HonoAHUTENBHBIE HECTPOMKK { Pene | ABAPUIAHLIE TOKOELIE curHaﬂb( MooxknyYeHue

«lNogkntoyeHue», nanee

ﬂapameprl NOOKNHYEHWUA!

Modbus anpec (1..253) ana aaTuukoe 6ez DIP nepeknnyarens: HasHauuTe

HART anopec(0..63): |0 HazHauuTe
Mapone Ang noaknwdyenua no Bluetooth (1..9999, 0 - Be= napons): |0

MoxkHO MeHATE Naponk TONBKO NpU NoakndYeHuu no Bluetooth
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B NMapameTpax BnmcaTb Heobxogumbit Modbus agpec. NMoapobHee cm. AOKYMEHT
«MO KoHdwurypaTop. PykoBoACTBO NOsIb30BaTENAN
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[na nogkntoyeHns ypoBHEMEpPa K KOMMbloTepy No undpoBomMy MHTepdency mc-
nosb3ytoT npeobpasosatens USB/RS-485. Knemma «A» npubopa nogkatoyaerca K
KAeMMe «+», Knemma «B» - K «—» npeobpasosaTens.

USB

omosHUK |«
SINTICHLIS

2Ly |7 ﬁ ﬁ

Puc. 6.1.1 NogkntoyeHue K yposHemepam ULMRADAR. YeTbipexnpoBogHoe uUc-
NoNHeHue.

Heobxoanmo npnmeHaTb NpeobpasoBaTeny c aBTOMaTUYECKUM onpesesieHnem
HanpasneHua nepegayn. CTaHOAPTHLIX YCTPOMCTB OAHHOMO TMNA NpeacTaBAeHo
MHOXeCTBO, U3 Hanbonee WNPOKO pacnpocTpaHeHHbIx: MOXAcepumn 1100 (uPort-
1150i, uPort-1130), ADAM-4561, ICPDAS cepuu I-7561. B HeKoTopbIix Npeobpa3osa-
Tensax Tpebyerca nepen Hayasom paboTbl YCTaHOBUTb MapameTpbl obmeHa AaH-
HbIMU. B 3TOM cnyyae HeobxoANMMO YyCTaHOBUTb: CKOPOCTb Nepeaaumn - 9600 6uT B
ceKkyHAy, YETHOCTb — Even, KonnyecTBo GBUTOB AaHHbIX — 8, KOINYECTBO CTOMN-6UTOB-
1wunnm 2.
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IBHUMAHME

Mpu ncnonbsoBaHnn npeobpasosatena MOXA uPort-1150i, nocne nogxntoye-
HWA npeobpa3oBaTtens nHTepderica k USB, npn HeobxoanumocTn, ycTaHoBUTE Apaii-
Bep ycTponcTea. [lanee HeobxoaAnMo CKoHPUrypuposaTb NpeobpasoBaTesib NOA UH-
Tepdenic RS-485. [1nA 3T0ro NnpaBoit KHONKOM WENKHUTE N0 APAbIKY « Mo KoMnblo-
Tep», B KOHTEKCTHOM MeHI0 BblbepeTe «CBOMCTBa». B oTKpbiBlWEMCS OKHe «CBOM-
CTBAa CUCTEMbI», Ha BKIaake «ObopypoBaHMe», HaXmuTe KHOMKY «[ucnetyep
ycTponcTe» (nopsagok gencreni gna Windows 7). B cnucke obopyaoBaHus, pac-
KpouTe pasaen « MHoronopTtoBble Noc/ieaoBaTesibHble aganTtepbl». Hangmre nyHKT
UPORT 1150i cooTBETCTBYOLWMN NOAKNOYEHHOMY YCTPOMCTBY, ABONHbBIM LLENYKOM
OTKpoOMTE OKHO «KoHbUrypaumna noptos», BbibepeTe «CBOMCTBA NOPTa» U B MYHKTE
«UHTEepdenc» yctaHoBUTe «RS-485 2W», n ybeantecb, 4to yCcTpoOMCTBO paboTaeT
HOPMabHO.

Cnepyet 06patMTb BHMMaHUE, YTO B JaHHOM npeobpasoBatene Knemma «A»
obo3HayeHa Kak Data-, a kKnemma «B» obo3HauyeHa Kak Data+.

NHdopmaunoHHaa nmHuAa RS485 nposoautca Kabenem TMna «BUTaA napa» ¢
BO/IHOBbIM conpoTmneaeHnem 120 Om. BHewHaa nsonauma kabensa aonkHa obecne-
YNTb AOCTATOYHYIO MEXAHUYECKYIO N SNEKTPUYECKYIO NPOYHOCTb ANA TEXHONOrn4e-
CKUX U KNMMATUYECKMX YCNOBUM 3aKa3unKa. ObLwas 4nnmHa AMHUM MOXKET A0CTUraTb
HECKOJIbKMX KNUTOMETPOB.

USE

R5-485

4 A R 120 O

Puc. 6.1.2 Knaccunuyeckuit cnocob npoknagku nnHmm RS-485. YeTbipexnpoBoa-
HOe UCMOoJIHEHUE.

Cxema Knaccuyeckoro cnocoba NpoKAaZaKku IMHUK, COOTBETCTBYHOLW,AA 0OLWMM
TpeboBaHMAM cTaHAapTa RS-485, paccyMTaHHOro Ha BbICOKOCKOPOCTHYO nepeaady
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AaHHbIX B YC/IOBUAX NPOMbILINEHHbIX MOMeX M3obparkeHa Ha puc. 6.1.2. Mpwn 6onb-
LIOM NPOTAXKEHHOCTN IMHUN PEKOMEHAYETCA Ha KOHLAX IMHUWN MeX Ay NPOoBOAaMM
«A» n «B» ycTaHaB/MBaTb cornacyrowme pesmctopbl 120 Om. HeobxoamMmo yumTbl-
BaTb, YTO B HEKOTOPbIX NpeobpasoBaTenax MHTepdenca AaHHbIN Pe3nCTOp TaKXke
yCTaHoB/eH BHYTpU. [Mpu npoTaxkeHHOCTU AnHUKM 6onee 800 m nan Konmyecrse
YCTPOWMCTB Ha NnHUM Bonee 32 WITYK peKOMeHAyeTcA UCNOIb30BaTb CTaHAAPTHbIE
penutepbl ana RS-485, Hanpumep ADAM-4510.

IBHUMAHME

K nHPopmMaLMOHHOM NMHUM YPOBHEMEPA HE cneayeT NOAKAKYATb YCTPOUCTBA C
NPOTOKO/I0M 0bMeHa AaHHbIMM OTAMYHbIM OT ModbusRTU.
Ha ogHoi nHPopmauMOHHOM NUHUM HE AO0NKHO ObiTb YPOBHEMEPOB C OANHA-

koBbiMn Modbus agpecamu.

Puc. 6.1.3 Cnocob npoknaakm nmHum RS-485 «3Be3aa». YeTblpexnpoBoAHOE UC-
NONHEHMe.

CkopocTb nepegaunm 9600 6ut/c, ncnonblyemas B ypoBHemepe, MO3BOASET
obecneynTb XOpOLLY MOMEXO3aALUNLLEHHOCTb IMHUN CBA3M U NPUMEHATb Pa3nmny-
Hble BapMaHTbl NPOKAaAKN Kabenei, B TOM Yncne u cnocob, HasbiBaembiii “3se3ga”
puc. 6.1.3. Nonb3oBatenb BbIOMPAET NOAXOAAWLNIMA €My BapPUAHT U3 COOBparkeHnmn
yao6cTBa NPoKNagku Kabenen 1 MUHMMM3ALUUN UX ANNHHBL. [pU NOCTPOEHUU NK-
HWUM TAaKOro TMMa 06bIYHO YCTAHOBKA COr/1acyoWmx Pe3mcTopoB He TpebyeTca.

Ha npoTAXKeHHbIX U Pa3BETBNEHHbIX IMHUAX MOTYT BO3HMKATb HEMHOTOYNCEH-
Hble OLMOBKM CBA3U. ITU OLWMNOKM CBA3M HE NPUBOAAT K MONYYEHUIO HEAOCTOBEPHbIX
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AaHHbIX 06 ypoBHe, T.K. NpoTokon obmeHa Modbus ncnonb3yemolit B ypoBHeMepe
COAEPXUT pacyeT KOHTPObHbIX CYMM, NO3BOJIAIOLWNI ONpeaennTb HeaoCcToBep-
HOCTb NOKa3aHWN. Takne AaHHble ByayT MITHOPMPOBATLCSA.

6.1.2 NMNooknroyeHue no HART.

B ypoBHemepax cepun ULMRADAR peanunsosaH npotokon HART 7.0, ceptudu-
LUMpOoBaHHbIM KomnaHuen FieldComm Group. Heobxoammo npnaepnBatbca peKko-
MeHAAUMMN, YKa3aHHbIX B N. 5.5 HacToALero pykoBoAcTsa.

Ona KoHpurypmpoaHua yposHemepos ULMRADAR B 4eTbipexnpoBOoAHOM MC-
NonHeHUn TpebyeTca:

- HART KomMyHUKaTOp, MMeroLWwmnii Heobxoammble 06HOBNEHUSA;

- MK ¢ HART mogemom, a takke MO «KoHdurypatop».
MonyyeHne NoKkasaHMM MOXKHO BbiBECTM Ha 610K KoHTpoas (Hanpumep PLC) ¢ noa-
aeprkot HART, nmbo Ha MK co cTaHaapTHbIM NPOrpaMmMHbIM obecnevyeHmnem C NoAa-
aeprkkot HART.

Ona koHpurypmposaHua yposHemepos ULMRADAR B AByxnpoBOAHOM MCMO-
HeHUM Heobxogmm:

- MK ¢ HART moagemom, a Takxe MO «KoHdpurypatop».
Ona nony4yeHua nokasaHunm Heobxogmmo mcnonb3oBatb MK ¢ HART moaemom, a
TaKXe cneunanmsnposaHHoe MO — gononHutTenbHaa MHGOpPMaLUA NpeaocTaBnA-
eTcA no 3anpocy.

Ana nameHenna HART-agpeca ypoBHemepoB cepun ULMRADAR Heobxoammo
ncnonb3oBaTtb 10 «KoHPpuUrypaTop», BbibpaB BKAaAKY «[ogKkntoueHne», ganee B na-
pameTpax Ha3HaunTb Heobxoammblt HART agpec. NogpobHee cm. AoKymeHT «IMO
KoHdurypatop. PykoBoactso nonb3osatena»

59 Y/IM4.11.000P3_31_03_26



Q

6.2 Hacmpoliika ocHOBHbIX napamempos ypoeHemepa nocpedcmeom K no
RS-485.

[na HacTpPoOMKM ypoBHEMepOB npumeHaetcAa nporpamma «KOHOUTYPATOP»
(ULMCFG). Heobxogum IBM coBmecTMMbI KOMMblOTEp 60 HOYTOYK, umetowmii 4
6 O3Y, 240 I'6 HDD nunbo SSD, nogaeprmnBatowmi paspelieHune skpaHa 1024x768,
nopt COM nnun USB, OC Windows 7 nnu Bbiwe.

Mporpamma no3sonAer:

- BbIBOAUTb AaHHble 06 ypOBHE, PacCTOAHMN 4,0 U3MEPSAEMOro NPOAYKTa;

- AMarHocTmposaTtb paboTy ypoBHEMEPA];

- 3arpy»KaTb B ypoBHEMEpP KOHOUTrypauuto ns ¢pamnna;

- 3aMMCbIBATb HA AUCK M NPOCMATPMBATb OTAaA04YHY0 MHPopMaumio (oTorpa-
dun curHanos);

- 06HOB/IATL NPOrpaMmMy ypPOBHEMEPA;

- NONY4MTb AOCTYN K perMcTpam ypoBHemepa.

Mporpamma He TpebyeT MHCTanNsuMK, npocto ckonupymte pamn ULMCFG.EXE B
npeaBapuUTENbHO CO34aHHYIO NAMNKy Ha XXECTKOM AMUCKeE.

MoapobHOe onncaHMe NporpaMmbl NPUBEAEHO B AOKYMeHTe «KoHdurypatop.
PykoBOACTBO nosib3oBaTena». Huxke npeactaBneHbl MOMEHTbI, Heobxoaumble Ana
Ha4Ya/IbHOM HACTPOMKM Npmnbopa.

&N YIM KOHOWUINYPATOP 8.444 : Modbus =1 e

Onwym

Kongurypauus | fluarnoctuka | Pororpapuu | PNEWL MonuTtop ”]— oK |ﬂ0MCK

MpuMeHeHWe ypoeHeMepa:
Yuer axa pesepByapa

I J (AUHUE MUHUMAaNLHOW aMNAUTYAL)
Hactpoiika Beixona 4-20MA:
Ha ebixon 4-20 MA BLIBOAUTCS: l':ipOBe-Hb ;] Co6patb oTnanouHbe pains (.FOT)
BeicoTa ycraHoBKU AaTuUKa: [14600 MM
4MA COOTBETCTBYET YPOBHK F MM
20MA COOTBETCTEYET YPOEHIO: W i) BoinonHuTte HacTpoeuHwiti ckpunT (*.CNF)

Bazoeele HacTpoiky | JonoaHWTenbHbIe HaCTpDMKM] Pene ] ABBPUAHBIE TOKOBLIE CUrHanN.! Modbus]

Config reading..
NMax
lNMpouutarts leurd

lcur20

leveldac
cheight

zI0

fli_cm
SHRMESTE 29.01.2020 10:52:22 KoHeurypauus npoudrasa ND=1

m
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Puc. 6.2.1 NhaBHoe OKHO nporpammbl KoHdurypatop

BBepxy OKHa c/ieBa pacnonoKeHbl Cneayolwmne BKAALKK:

«KoHdurypauma» - Coaep1T OCHOBHbIE YCTaHOBOYHbIE HACTPOMKN AATUMKA.

«AunarHoctuka» - Otobparkaet Hpopmaumio o pabote npubopa B peasbHOM
BpemMeHMu.

«®doTorpadpum» - MossonaeT nosy4atb oT NpuUbOpa 3anNnUcK CUrHaNoB U COXpa-
HATb ux B BuAe FOT dannos (dotorpaduii).

«®Pnewb» - PabotaeT ¢ dnewb namaATbio nNpubopa, NO3BOASET COXPAHATb
HACTPOMKM N NepeLunBaTb NPOrpaMmmy AaTymka.

KHonka « MoHUTOpP» 3anyCKaeT MOHUTOP peasibHOro BpeMeHM!.

CnpaBa HaxoauTca nose ana BBoAa Homepa yposBHemepa 1 KHonka «OK» ana
nogkntoveHna. KHonka «lMomnck» 3anyckaeT onpoc ceTm ypoBHEMEPOB.

OcTanbHOe CcOoAepXKMMOEe OKHA MeHAeTCA B 3aBUCUMMOCTM OT BblOpaHHOWM
BKNAAKM, NpUMep Ha puc. 6.2.1., ana Bknagku «KoHpurypauma», BHU3y cneBa pac-
NONOXKeHbl KHOMKKM «[lpounTaTtb», «3anucaTb ANA ynpaBAeHUA KOHOUrypauunen;
cnpaBa — OKHO coobueHnit (MHOroCcTpoYHOEe TEKCTOBOE No/1e) B KOTOPOM MPOTOKO-
nmpyetca paboTta nporpammbl M BbIBOAUTCA OTYET O BbIMONHAEMbIX AENCTBUAX.

[naBHOe MeHI0 meeT NYHKT «OnumMm» B COCTaB KOTOPOro BXOAAT:

e [Onuun]>[COM nopT] — no3BonAeT Noab3oBaTeNto BbiIbpaTb NOPT K KOTOPOMY
NOAKNOYEHA CETb AATYMKOB. [10 ymonyaHuio BbibpaH NnyHKT AUTO gnAa aBToma-
TMyeckoro nepebopa COM nopTos.

e [Onuwmu]>[MpoTokon cBA3N] — NO3BOASAET NOAb30BaTENO BbiOpaTb MCNO/b3ye-
MbIA KOMMYHUKALMOHHbIN MPOTOKO/1 B 3aBUCMMOCTM OT annapaTHOM KOHPUrypa-
umm yposHemepa (Modbus nnm HART). Mpu noakntoMeHnM ypoBHEMEPA MO NPo-
ToKkony HART noAasuTca cneqyrow,an CTPOKA B OKHE Nporpammbl:

Y/IM KOHOUTYPATOP 8481 : HART [ESgE—=)

‘ Onuwmn

| Kongpurypauus Duaruocruka\ (Pororpaq:uu\ ¢'I'|Elllb{ MoHuTop ”]8 OK ’ Jasepuurthb

\
‘ MoaxknwuyeHue yepea HART moaem. lNocne okoHYaAHUS HACTPORKU HaXMUTe "3asepuuTs”

e [Onuuun]>[HacTpolikm nopTta] — NO3BOASIET HACTPAUBATb CTPYKTYPY AAHHbIX Bbl-
H6paHHOro NPOTOKO/1a CBA3M (4,0NONHUTENbHbIE 334EPXKN, CTON-O6UTbI, YETHOCTb
M KOJIMYECTBO NOMbITOK YTeHUs/3anucm).

Hactpoixea [ﬁ,l

HETHOCTE! CTOM-BHTH

Ewven - 2 - oK \
Hon. zanepska mc. |0

MoneTok YTeHWsfzanucu: |10

W TlepeYHTEIESHME KOHGMIYpamL

[ Bee nopte no OK
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Mpu ncnonb3oBaHUK ceTeBbix NpeobpasoBaTeneit RS-485, a TaKKe pPas3INYHbIX
yonnHutenei RS-485, yacto B IMHUM BO3HMKaeT H6onbluada AONONHUTENbHAA Bpe-
MEHHAA 3a4eprKKa Mexay OoTnpasBaeHMem 3anpoca U noayyeHuem pesynbTaTa.
Y106bI NPpOrpamma KOHGUIrypaTop HE PErncTPUpPOBaa OWNBKY B 3ITOM C/ly4ae n ao-
naanacb oTBeTa, MOXXHO YCTAaHOBUTb AONONHUTENIbHYIO 3a4EPKKY B MC.

o [Onumn]>[CoxpaHnTb HacTpomKkm] — coxpaHseTr B ¢ann ulm.cfg pabouue
HACTPOMKM NPOrpammbl: NyTM 3anNuUcu 1 NpocmoTpa poTorpaduit n onumm npo-
cmoTpa. Mpu 3anycke nporpamma HacTpanBaeTca nNo aTomy ¢anay, a ecam ero
HeT, NPUMEHAKTCA HACTPOMKM MO YMONYAHUIO.

MopAfoK NOAKAOYEHMA YPOBHEMEPA:

Y106bI MOAKNIOUYMTLCA K YPOBHEMEPY, AOCTaTo4HO BBecTn ero ModBus (HART)
HOMEP M HaXKaTb KHOMKY «OK».

MOXHO HaxaTb KHOMKy «[ouck» (bbicTpaa Knasuwa «Q»). Ha akpaHe no-
ABUTCA OKHO, M300parkEéHHOe Ha puc.6.2.2. MNMporpamma aBTOMATUYECKM HAYHET
onpawmnBaTb ypoOBHEMEpPDLI, U A,06aBNATL HANMAEHHbIE B CMUCOK. [Tocsie onpoca Bcex
ModBus HomepoB (ecnn He cTouT paxKoK «HenpepbIBHbLIN ONPOCY») NOUCK NpeKpa-
uaeTca.

r S

Oatuuk #: 15 COM #7

1 OK ’ Mounck ModBus # |Bpemsa oTtBeta
T - 12:00:19

KHonKa «Mouck/Cton» 3anycKaeTt u
OCTaHaBNMBAET OMNPOC CETU YPOBHEMEPOB. Mouck
Ytobbl nNOAKNKOUYUTBCA K OAHOMY U3 .
HaMAeHHbIX NpMbopPoB ANA AanbHENLEN
paboTbl, BblbepuTe €ro B CNUCKe WU
HaxXmuTe Knasuwy «ENTER» nam KHONKy -
«OK». KHonka «OTmeHa» CAyXuT gna 3a-
KPbITUA OKHA MNOWCKa 6e3 nogkntoueHus
AaTyunKa.

B none HanpoTtusB Hagnucu «MckaTb
00 ModBusNe:» cogep»xutcaumncno ot 1 go
255, yKasblBawwee [0 KaKoro agpeca
BKAOYNTENIbHO ONPALIMBATL agpeca. MR T .

B none «[llonblTkM nogkntoveHma» - —
YKa3bIBaeTCA KOAMYECTBO MOMbITOK o0bpa-
LLEeHNA K ypoBHEMeEpY BO BpemAa onpoca
(mo ymonuanuio «1»). Ecnm B xoae onpoca
OTBETM/IN He BCe NPUBOPBLI, MOAKNOYEHHbIE K CETU, BO3MOMXKHO 3TO CBA3aHO C NOMe-
XaMN UKW HeHaaNeXalWMM KayecTBOM y4acTKa MHPOPMALMOHHOWN INHUK. B Takom

OTMeHa

Uckarts no ModBusNe: 255
MonuiTku noaknwyeHus |1 OK

Puc.6.2.2. Tlpumep noakntoye-
HUA K ypoBHEMepY Cc agpecom 1
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cNy4Yae yBenmybTe KOJIMYECTBO NOMbITOK NoAK/AoYeHns A0 2-10 1 NOBTOpUTE NOUCK.
Yem 60/blUEe NOMbITOK NOAKNAOYEHUA, TEM MeAieHHee NAET onpoc.

MapameTpbl ypoBHEMEPA Nepes, NOCTaBKOM KOHPUTYPUPYHOTCA HA OCHOBE AaH-
HbIX, YKa3aHHbIX 3aKa34MKOM B OMPOCHOM /IUCTE MNPM 3aKa3e ypoBHemepa (pa3me-
L eH Ha canTe www.limaco.ru). HacTpoliku xpaHATCA B SHEProHe3aBMCMMOMN NaMATH
npubopa. Mpu NnepBUYHOMN HACTPOMKE X HEOHXOANMMO NPOBEPUTL U NPU HEODXOAN-
MOCTU U3MEHMUTD.

Bknagka «uana3oH usmepeHua» npeacraBaeHa Ha cneaytolem pUCcyHKe u co-
OEPXUT cnegyrowme napameTpbl:

uanazoH uaMepeHus:
MUHUMaNEHOE OTOGpakaeMoe PpaccToaHUE: WMM

MuHUManeHoe uamepaemoe pacctoaHue: 348 MM, 3 koad.

MakcumMmaneHoEe UZMERAEMOR PACCTOAHUE: 149675 ™M [319 koad.

Puc. 6.2.3 HacTtpoiKka gnanasoHa nsmepeHums

«MuHUManbHoe oTobparkaemoe paccTtoaHue» — Npubop He BbIAAET NOKa3a-
HMA HUXKEe 3TOro 3Ha4YyeHuA. YcTaHaBAMBaeTca B 061acTn ctabuibHbIX U3MEPEHUN.
Mo ymonyaHUIO CTaBUTCA Ha rpaHMLe MEPTBOM 30HbI (600 MMm), YTO ONTUMANbHO ANA
60/1blWNHCTBA NPUMEHEHUI. MpKU HEOBXOAMMOCTU U3MEPEHNA MEHbLLMX PACCTOA-
HMI, No cornacoBaHuto ¢ AO «IMMAKO», 3TOT napamMeTp MOKHO YMeHbLWUTb. [NaB-
Hoe, YTOoObl ero 3Ha4YeHne 0cTaBanoCcb B 061acTn cTabuibHbIX U3MEPEHUIA.

MNocne BBOAA 3HAUYEHUA HaxXkmuTe «Enter», B COOTBETCTBUM C BBEAEHHDBIM 3Ha-
yeHMem byaeT paccyMTaHO K MMHUMA/NIbHOE U3MepAeMoe paccTosHue» (cneayto-
LLaA CTPOKA Ha NaHenn)—3To neBas (6AMKHAN) rPaHMLA 30HbI MOMCKA OTPAXKEHHOIO
curHana («Koag.» — Homep cneKkTpanbHOro KoaddpuuueHTa, HaunmHaa ¢ KOTOPOro
[ATYMK onpeaenseT NnonesHbli curHan).

«MaKcumanbHoe oTtobpa)kaemoe paccTosiHMe» - BepxHAA rpaHuua Auana-
30Ha paboTbl NprMbopa. O6bIYHO BbIOUpPAETCA PaBHbIM BbICOTE YCTAHOBKM AaTYMKa.
MNo3BoANsAET YCTPAHUTbL BIMAHME, NOABAAIOLWLErOCA B HEKOTOPbIX CAYYasnX, CUrHana ot
AHa pe3epByapa. [Nocne BBOAa 3HA4YeHUA HaxkmuTe «Enter», byaeTt paccumTtaHa npa-
BafA rPaHMLLA 30Hbl HEYYBCTBUTEIbHOCTU («KO3d.» — HOMEpP CNeKTpanbHOro Koapdu-
LMEHTa, A0 KOTOPOro (BKAOYUTENbHO) AATYUK ByaeT UCKaTb M aHaIM3UPOBaTb CUT-
Han). Mocne pacyéTa cnekTpanbHOro KoapduumMeHTa B Nosne NoOABUTCA OKOHYATE b-
HO€ 3HaYeHNe MaKCMMaNbHOro oTobparkaemoro paccToAHUA B MUAIMMETPaAX.

«Hactpoiku TokoBOro Bbixoga 4-20MA» - KoHpurypupyeT Bbixog 4-20mA
ypoBHemepa
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HacTtpoiika eeixona 4-20mMA;

Ha ebixoa 4-20 MA BLIBOAUTCS: L-IOBeHb j
PaccrtoaHue

BbICOTa CTAHOBKM AaTHUKE:
J Aa YpoeeHe

4MA CoOTBETCTBYET YpoBHio: CPEAHWIA YpoBeHs
O6tem

20MA COOTBETCTBYET YPOBHH): 1800 MM

Puc. 6.2.4 HactpoiKa Bbixoaa 4-20 mA

1) B cnucke «Ha Bbixoa, 4-20 MmA BbIBOAUTCA» BblbepuTe, Yemy A0/IKEH COOT-
BETCTBOBATb TOKOBbIN CUFHAN: YPOBHIO UM paccToAHMo (cm. puc.3.4.2), (BKnaaka
«CpeaHUN ypoBEeHb» U «0b6beM» HeaKTUBHA AanA ypoBHemepoB ULMRADAR).

2) B none «BbicoTa YCTaHOBKU AaTUMKaA» YKAXKUTE B MUNIMMETPAX PaccTosHUe
(H) ot 6a30Boi nnockocTu yposBHemepa (Puc.3.2.1, n.3.2) ao AHa pe3epsyapa. 3Ha-
yeHue H ncnonb3yetca oA BbIUMCNEHNA YPOBHA 3aM0OJIHEHNA pe3epByapa.

3) ToKk 4 mA cOOTBETCTBYET YPOBHIO (PaccTOAHUIO), MM. 3a4aeT COOTBETCTBUE
MUHUMaNbHOIO TOKa 4 MA 1 ypOBHSA NPOAYKTa B pe3epByape (paccTtoaHuA Ao npo-
AYKTa).

4) Tok 20 MA cOOTBEeTCTBYEeT YPOBHIO (paccToAaHMI0), MM. 3aaeT COOTBETCTBME
MaKcuManbHoro Toka 20 MA 1 ypoBHS NPOAYKTa B pe3epByape (paccTosHUs 40 Npo-
AYKTa).

Mpu 3anonHEeHUM NONEN YYNTbIBANTE, YTO 3HAYEHME YPOBHA (PaccToaHMA), COOT-
BeTcTBYyloLWEee TOKY 20 MA A0NKHO ObiTb BONbLLE 3HAYEHMA YPOBHA (paccToAHMSA),
COOTBETCTBYIOLLENO TOKY 4 MA;

[OnAa HarnAgHOW NPOBEPKU KOHOUIypaLmm TOKOBOTO BbIXOAA U AEMOHCTPALLUM
3aBMCMMOCTM M3MEHEHMA BbIXOAHOTO TOKA OT YPOBHA (PacCTOAHMA) MCNONb3yNTe
PEXMM 3IMYNALUMN OTPAXKEHHOTO CMUIHaNQ, OH BKAKOYAETCA KHOMKou «9MYJL.» Ha
BKNagkKe «InarHoCTuKa».

«Ha Bbixoa 4-20 mA BbIBOAUTCA» BblbEpUTE, YeMY A0/1*KEH COOTBETCTBOBATL TO-
KOBbIW CUTHAJI, YPOBHIO MPOAYKTa B pe3epByape Uam pacCTOAHUIO 40 NpoayKTa (cm.
puc. 3.4.2).

«BblcOTa YCTAaHOBKM JaTUMKa» YKaKUTe B MUAAnmeTpax pacctosHue (H) ot 6a-
30BOM NNOCKOCTU ypoBHemepa (Punc.3.2.1, n.3.2) ao AHa pesepsyapa. 3HayeHue H
MCNONb3YyeTCA ANA BbIUMCAEHUA YPOBHA 3aM0IHEHUA pe3epByapa (cm. puc. 3.4.2).

ToK «4 MA cOOTBeTCTBYeT YPOBHIO (paccTosHUIO)», MM. 3aaeT COOTBETCTBME
MWHUMaNbHOIO TOKa 4 MA 1 ypOBHS NpoAyKTa B pe3epByape (paccTosHuA Ao npo-

AYKTA).
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ToK «20 MA cOOTBETCTBYET YPOBHIO (PaccTOAAHUIO)», MM. 3a4aeT COOTBETCTBUE
MaKCUMabHOro Toka 20 MA 1 ypOBHSA NPOAYKTa B pe3epsyape (paccTtoaHmna 40 nNpo-
AYKTA).

MaHenb «CDMIIpraLI,MFI NOKasaHUmM» npueeaeHa Ha cneayrouwem pUucyHke:
PuUnbTpAUMUA NOKE3EHWUI:

3aWmUTHLIA UHTepean (c):

Bpema crnakueanus (c)

I ik

HocTatoyHas aMNAMTYaa cUrHana

(0 - NpPUMEHATE 38BOACKYH HACTPOMKY KpUTepua: 1)

«3aWMUTHBIN MHTEpPBaN» - [pU HAXOXKAEHUN B KYCTAHOBUBLUEMCA PEKUMEN
YPOBHEMEP NPU PE3KOM U 3HAYUTEIbHOM U3MEHEHUWN PACCTOAHMA A0 OTparkatoLe
NOBEPXHOCTM BblAACT COOTBETCTBEHHO M3MEHMBLLEECA 3HAYEHNE PACCTOAHMA He pa-
Hee 4yem yepes yKasaHHoe Bpems. HexenaHne npnbopa MrHOBEHHO pearMpoBaTb
Ha U3MEHEeHMe PacCTOAHMA B YCTAHOBUBLLEMCA PEXMUME He [0/KHO BaC CMyLLATh,
TaK KaK B peasibHOM pe3epByape YpoBeHb NPOAYKTAa HE MEHSETCA CKauKoobpasHo.
Takoe nosegeHne — cneactsme paboTbl anroputma nomexonogasneHus. Hecta-
H61UNbHAA, NOABMKHAA NOBEPXHOCTb BO3HUKAET, HaNnpMMep, Npu KMNeHuu, nepeme-
LUMBAHWM, 3arpy3Ke, OTrpy3Ke npoayKTa. CUrHan oT TaKOM MOBEPXHOCTM B KaKMe-To
nepuoabl U3MEPEHMA MOXKET OKa3aTbCA cnabbiM M MOKA3aHMA MOTyT «MpbiraTb»
€C/IN YCTAaHOBUTb Ma/JIeHbKOE 3HaYeHMe JaHHOro MHTEePBasia BPEMEHM.

Mocne BKAOYEHMA AATYMK HAXOAUTCA B PEKUME NOUCKA CTabuabHOro curHana
- KHEYCTAaHOBMBLUMIACA pexxnmy». [1na nepexona B «yCTAaHOBUBLLMNCA PEXUM» HEOD-
XOAMMO YTObbl B TEYEHMWN HEKOTOPOrO BPEMEHM YPOBHEMEP NOAYyYan CTabunbHbIM
OTPa*KEHHbIN cUrHan. MNoKa AaTYMK HE CMOXKET HaWTK YCTOMUYMBbLIN CUTHAN, OH He
BOMAET B YCTAHOBUBLLUIACA PEKUM.

B HeycTaHOBMBLUEMCA peXMME B C/lyd4ae HecTabnnbHOM NOBEPXHOCTU pas3bpoc
NOKa3aHUI MOXKeT ObITb 60bLINMM, TAaKKe BO3MOXKHbI Pe3KME CKAYKM NMOKA3aHW.

Mocne nepexoga B YCTAaHOBUBLLMICA PEXMM, Pa3bpoc NOKa3aHWUI yMeHblua-
eTcs.

«Bpemsa crnaxkmBaHuaA» - 3TOT NapaMeTp 334aeTCA UCXOAA U3 MAKCMMA/IbHOM
CKOPOCTU U3MEHEHMA NPOAYKTA HA AaHHOM NPUMEHEHUU N CTaBUNBHOCTU NOBEPX-
HOCTW. PaKTUYECKM OH onpeaensAeT CTeNeHb CrNaXXMBaHMA NOKasaHM. Yem 6onbLue
3HaYeHMe AaHHOro napameTpa, Tem ctabunbHee byayT nokasaHuA. C apyromn cro-
POHbI, YeM MeHbLUEe 3HAaYeHWEe JAHHOrO NapameTpa, TEM MeHbLUe BPeMS Nepexos-
HOro npoLecca Noc/ae Havyasna Uan 0CTaHOBKM OTIPY3KN/3arpy3Kku. 3a UCKIOYEHNEM
AAHHOTO BPEMEHMU B NPoLEecce OTrPY3KM AN 3arpy3KM YPOBHEMEP OTCNEXKMBAET pe-
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aNbHOe U3MEHEHWe NPOAYKTa B pe3epByape C MMHUMA/IbHOM 3aePKKOMN, He3aBK-
CMMO OT A@aHHOW HAaCTPOMKW. ITOT NapaMeTp onpesensieT Bpemsa nepexonHoro npo-
LLecca noc/ae Havasia oTrpy3Ku/3arpysku.

MoapobHoe onncaHne cnocoboB M3MEHEHMA APYTMX MAPaMeTPOB AaHO B ONU-
CaHMM Nporpammbl «KoHOUrypaTop — pyKOBOACTBO MOJ/Ib30BaATENAY.

6.3 ToKoewlli 8bix00 4-20mMA. Hacmpoliika asapuliHbix cu2Hanoes.

YpoBHEMEP MMeeT aKTUBHbIN TOKOBbIN Bbixoa 4-20MA ANna NOAKAOYEHUSA CTaH-
OAPTHbBIX MPUEMHUKOB.

/oS |
( S \
\ N \
\ ~ \
\ + - 3
| //
[ [
' Q|0 @O ¢
\\ //
4..20 MA

Pnc.6.3.1 Cxema BKAOYEHMA TOKOBOTO Bbixoaa 4-20mA

B 3aBMCUMMOCTM OT KOHPUIYpPaLMMN HAa HEFO MOTYT BbIBOAMTLCA MOKA3aHMA YPOBHA
NPOAYKTa B pe3epByape, PacCTOAHUA A0 NOBEPXHOCTU NPOAYKTA, UAMN aBapuiHble
TOKOBble curHanbl 3MA, 4MA nnmn 21mA.

Mpumep OKHa HAaCTPOMKM aBapUMHbIX CUTHA/I0B NPpUBEAEH Ha puc.6.3.2. B npa-
BOW YaCTW MaHE/IN CNUCOK KOHTPO/IMPYEMbIX NapaMeTpPOoB, Nepes KaxabiM napameT-
POM CTOUT HOMep ero 61Ta B cTaTyCHOM pernctpe. bonee noapobHaa nHPopmauna
O CTAaTyCHOM perncTpe npusegeHa B pasgene 7.

B neBoit YacT OKHa pacnosoXKeHbl 4 ctonbua no 16 ¢pnaxkKoBbIX NepekaoyaTe-
nen, obpasyowme mackm ana GopmMmMpPoOBaHMA CTAaTyCHOTO PErMcTpa U aBapuMmnHbIX
TOKOBbIX CUFHAN0B. YCTaHOBKa paXKKa B3BOAUT B eAUHULYY COOTBETCTBYOWMIM BUT
MacCKM — MOMEYEHHbIM napameTp byaeT yuTéH, cHATME dnaXKKa obHynneT (MacKu-
pyeT) 6UT. 3amackMpoBaHHbIe NapameTpbl HE UCNO/b3YHOTCA B POPMUPOBAHMMN CTa-
TyCa U3MEepPEeHMNA NN aBaPUMHOIO TOKOBOIO CUrHaNa.
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IBHUMAHME

ToKOoBble CUIHA/bl UMEIOT NPUOPUTET NOKA3aHMN aBaPUIMHbBIX CUTHANOB: 21MA,
3mA, 4mA. Mpu noasneHnn ntoboro aBapuMHOro CMrHana, NoKasaHWA ypoBHA (pac-
CTOAHMA) Ha TOKOBbIN BbIXOA, HE BbIBOAATCA. OTO HAaAO Y4YUTbIBaTb NPU HACTPOMKe
TOKOBbIX CUTHA/IOB.

KoHpurypauus Iﬂuamocmxa[ @PoTorpagum | @JIEWb| MoHuTOp | OK ’ Mownck |
Macku CTartycHoOro pervucrpau ﬁBﬂpHﬁHHX TOKOBbLIX CUrHanos:
Macka 51 ua  3MA  4mA
craryca

0: HeycraHOBUBWMUIACS pEXUM

1: HeucnpaBHOCTb U3MepuTens

2: Mana aMnautyna oTpaxXeHHOro curHana

3: OTcyrcTBUe KpaTKOBpPEMEHHOH CTabUALHOCTU

4: OTvcyrcTBUe A0ArOBpeMeHHOoN CTabunbHOCTHU

5. Otcyrcreue o6uei cTabUNbLHOCTU NOKa3aHWi

6: OTknoHeHWe AaTuuka OT BEpTUKanbHOU ocU

7: HenocrarouyHoe HanpsXeHWe NUTaHUs

8: HenocroBepHoe uaMepeHue TeMneparypol

9: HenoctoBepHoe uaMepeHWe OTKAOHEHUS OT BEpTUKanu
10: TemnepaTtypa B AaTUWKe 3a npeaenaMu avanasoHa
11: lNoteps curHana

LU UR UR VR U U U VR U U U U U Y
LEURURURURUE BB RUE R R ESE ]
LRURURURUEUELRURUBRUE B R RUEUE ]

SLEEEEEL EEEEE L L E I

65535 2 4

YcTaHOBOUHBE HACTPORKU ABapuiiHbE TOKOBLIE CUrHansl Pene I

20.10.201511:24:21 VER.8.063

KomaHaHaa cTpoka: eulmcfaiulmefg.exe
JlaTuuk He noakayeH
JlaTyuk He nogkMoyeH

Puc. 6.3.2 HacTpolika aBapuiHbIX TOKOBbIX CUTHA0B

Ona npumepa Ha puc. 6.3.2yKa3aHo, YTO HA TOKOBOM BbIXO€e BbIBOAUTCA:
- 21MA nNpu BHYTPEHHEN AMATHOCTUKE U3MEPUTEIbHON YacTy;
- 3 MA Npu NpeBbILEeHUN TeMNepPaTypbl BHYTPU YpoBHEMEpPA.

6.4 Obecne4yeHue 83pbleO3aWUWEHHOCMU NPU 3KCNAyamayuu.

Mpu 3KcnayaTauuMm ypoBHeMepa HeobxogmMmo pykoBoacTBoBaTbcA rn.3.4
"I NeKTpoycTaHOBKK BO B3PbIBOOMNACHbIX 30Hax" M33 1 HacTOAWMM TEXHUYECKUM
OMUCAHUEM U MHCTPYKLUMEN NO SKCNAyaTauum. DKCnayaTaumsa ypoBHEMEPA AO/KHA
OCYLLECTBAATbCA TaKMM obpasom, 4Tobbl cobntogannce Bce TpeboBaHMA M napa-
MeTpbl B3pblBO3aLLULLEHHOCTN Npubopa.
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B npouecce skcnayataumMmn HeobxogmMmo cneanTb 3a COCTOAHMEM cpeacTs, obec-
neymBaloLWmMX B3pbIBO3aALLULLEHHOCTb YPOBHEMEPA U NOABEPraTb ero cucTtemaTmye-
CKOMY BHELLUHEMY OCMOTPY U PEBU3UMN.

Mpn ocmoTpe obpaLLaTb BHUMaAHKUE Ha:

- HaZIMYMEe MAPKMPOBKU B3PbIBO3ALMUTDI;

- HAAEeXHOCTb NpUcoeaMHeHUA Kabens;

- NPOYHOCTb KpenaeHUa ypoBHEMEPA N BHELLHUX 3/IEMEHTOB KOHCTPYKLUMUU;

- OTCYTCTBME HAC/IOEHUM NbIIN U TPA3KN HA YPOBHEMEPE;

- OTCYTCTBME BMATUH, BUOMMBIX MEXaHWYECKMX MOBPEXKAEHWUM Ha Kopnyce
ypoBHemepa.

JKCnayaTauma ypoBHeMepa C NOBPeXAeHHbIMU dN1eMeHTaMN U APYTMMU HEUC-
NPaBHOCTAMM KaTeropnyeckn BocnpeLLaeTca.

Bo Bpemsa npodumaakTUHECKMX OCMOTPOB HE perke OA4HOro pas3a B rog AO/KHbI
BbINONHATLCA C/ieayloLLmne onepaymu:

- NPOBEpPKaA LEeNOCTHOCTM MOHTaxXa Kabens;

- NPOBEepKa 3aTAXKU OONTOBbIX COEAMHEHMN KPbIWKU 31EeKTPOHHOro 6/10Ka
ypoBHemepa;

- NPOBEPKA YNCTOTbl BHELLHEM NOBEPXHOCTU /IMH3bl aHTEHHbI (Npy He0bX0AMMO-
CTU QKKYpPaTHO OYUCTUTb, HE Hapywaa n He gedopmupya Npodnab NOBEPXHOCTU
JINH3bI);

- MPOBEPKA U KOHTPOAb (rAe 3TO BO3MOXHO) NapamMeTpoB B3pPblBO3aLLUTbI B CO-
oTBeTcTBUM € N.5.8.

Mpwn akcnayaTauum ypoBHemepa, yCTaHOBAEHHOIO Ha rpaHuMue 30Hbl Knacca 0 no
TOCT IEC60079-10-1-2013, Knacca 20 no NOCT IEC 60079-10-2-2013 He gonycKaeTcA
noABepraTb YPOBHEMEP TPEHUIO UK yaapam, CNOCOOHbIM BbI3BaTb MCKPOOObpaso-
BaHuMe.

PemMoOHT ypoBHemepa JonxKeH npoussogmtbca B cootsetcteun ¢ P, 16407-89
"InekTpoobopynoBaHme B3pbiBO3aLLMLLEHHOE. PeMOHT".

OTnoXKeHMA NblAN Ha KOopnyce ypoOBHEMEepa AO0JIKHbl OrPaHUYMBATLCA NyTEM
OYUCTKN NOBEPXHOCTU. YPOBEHb TEXHNYECKOTO 06CNYKMBAHUA YPOBHEMEPOB A0/-
YKeH COOTBETCTBOBAaTb MPUHATOMY Ha NpeanpUATUM B LLeJIOM, HO HE HUXKE YPOBHA
[ocTaTto4Hbin, cornacHo NOCT IEC 60079-10-2-2013.

Heobxoanmo yunTbiBaTbh, YTO TEMMNEpPATYpPa CaMOBOCM/IaMEHEHUA CNOA NblN HA
Kopnyce ypoBHEMepPA He A0/KHA ObITb HUMKE MaKCMMaNbHOM TemnepaTtypbl No-
BEPXHOCTU ANA 3neKkTpoobopyaoBaHua Knacca T6 no FOCT 31610.0-2019 (IEC
60079-0:2017).
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6.5 KoHduzypupoeaHue yposHemepa 4epe3 Bluetooth.

YposHemepbl cepun ULMRADAR-4X oCcHaLLLatTCA BCTPOEHHbIM MoAay/iem bec-
nposoaHoro nHtepdenca bluetooth. C nomowbto MobmnabHOro ycTponcTea Ha H6ase
onepaumoHHOM cuctembl «Android» MOXKHO OCYLLLEeCTBUTb ONEPATUBHYHO HACTPOMKY
npubopa, Npon3BeCcTM CHATME MHOOPMALMN U BHECTU U3MEHEHMA B YXKE CYyLLECTBY-
toLMe NPON3BOACTBEHHbIE NPOLECCHI.

C nomouwbto NO «ULM-Mobile» mokHO B HenocpeacTtBeHHOM 61M30CTU OT
YPOBHEMEpPA HAaCTPOUTb NapamMeTpbl TOKOBOTO BbIXOAa, 3a4aTb HEOOX0A4MMbIN Ana-
Na30H N3MepeHns 1 BbIBPaTb TUMN NPUMEHEHUA. TaKKe B peabHOM BPeMEHMW BbIBO-
AATCS OCHOBHbIE AMArHOCTUYECKME NapameTpbl (YpOoBEHb NPOAYKTA, 3HAaYEeHMe TOKa
Ha MHUK 4-20 MA, peXum cnegalemn CMCTeMbI, TemnepaTypa BHYTPU YpOBHEMEPA
nt.4a.). Npn Heobxoammoctn yepes MO «ULM-Mobile» moxxHO cobpaTb 0TN1aA04HYIO
nHpopmaumio (ecnm nNpm KOHPUIrypMpoBaHMMN YPOBHEMEPA BO3HMKAKOT 3aTpyAHe-
HUA), U C STUMU AAHHbIMU 06PATUTLCA B TEXNOAAEPKKY. Ha OCHOBE 3TUX AaHHbIX
HalWW Cneumannctbl NOArotToBAT ¢Ganaibl KOHOUIYpaUum, KOTOpble MOXHO byaer
YCTaHOBUTb B ypOBHEemMep nocpeactsom becnpoBogHoro nHtepdeirica bluetooth ¢
nomotupbto MO «ULM-Mobile».

MporpammHoe obecneyeHme ans cMapTGOHOB U NNAHLIETOB NOCTABNAAETCA B
KOMMNAeKTe ¢ ypoBHemepom. bonee noapobHaa MHCTPYKLUMA No paboTe ¢ nporpam-
MOW onncaHa B gokymeHTe « ULM-Mobile PykoBoacTBo nonb3oBaTena».

TaK:Ke gaHHble AeNCTBUSA MOMKHO BbIMOJIHUTL NPU NOMOLLM HOYTOYKa, OCHa-
LeHHoro moaynem 6ecnpoBoaHoro nHtepdeinca bluetooth, ncnonbsya nporpammy
«KOHOUrypaTOp».

69 Y/IM4.11.000P3_31_03_26



Q

7 UHO®OPMAIMA O PABOTE ITIPUBOPA

KoHTposib mapameTpoB ypoBHemepa NpoM3BOAMTCA C MOMOLLbIO COBCTBEHHbIX
TecToBbIX Nporpamm yposHemepos ULMRADAR. PerynMpoBaHuA U HAaCTPOMKM No-
cne npoBeAeHMA MOHTaXHbIX paboT M B npouecce AanbHenwWwen sKcnayaTauum
ypoBHemep He Tpebyer.

IBHUMAHME

Mpn uvactom, HEAOCTOBEPHOM, wnHaunumposBaHuun yposHemepom MAKCU-
MA/TbHOIO ypoBHA 3anosiHeHUsA pe3epByapa (cunoca, 6yHKepa, CKnaga v T1.4.),
HeobxoaMmMo, A0 OCYLLECTBAEHUA NOObIX AEUCTBMI NO ANArHOCTMKe Npubopa, npo-
BECTM B YPOBHEMEpPE HACTPOMKy «YueTa axa pesepsyapa», npu astom YPOBHEMEP
C MECTA USMEPEHUA HE AEMOHTUPOBATDb! HacTpolika dxa pe3epByapa A0/1’KHa
NPOM3BOAMTLCA NOAb30BaTE/IEM MPU NEPBUYHON HACTPOMKe ypoBHemepa HA ME-
CTE UBMEPEHUA 1, npn HeobxogmmocTn, B npouecce skcnayataummn (cm. «YJ1IM
KoHdwurypatop. PykoBoACTBO No/sb30BaTeNsa). HepaboTtocnocobHocTb
YpPOBHEMEPA, NO NPUYMHE HE HACTPOEHHOrO Ixa pe3epByapa, He ABNAETCA HEUC-
npaBHOCTbIO!

7.1 fluazHocmuka npubopa.

MporpammHoe obecneyeHne «KoHoUrypaTop» Ha BKNagKe «[MarHOCTUKa»
puc.7.1 cogepxuT B cebe ocHOBHYO MHbOpMauuto o pabote ypoBHemepa. Busy-
a/lbHO OHa pasAenieHa Ha CeMb NaHeel, B KOTOPbIX 0TOOParKaloTcA NOKasaTenun pa-
60Tbl Npnbopa. BONbLIMHCTBO CTPOK BbIBOAUTCS YEPHBLIM LWPUPTOM; KPAaCHbIM Bbl-
BOAATCA NOKasaTesu, BbIXOAALLME 33 AONYCTUMbIE KPUTEPUU UNU PEKOMEHA0BAH-
Hbl€ COCTOAHMA; CEPbIM BbIBOAATCA CTPOKMU, 3aNONHUTb KOTOPblE HEYEM, T.K. AaHHasA
MmoauduKaumna ypoBHEMEPA annapaTHO UAK NPOrPaMMHO He NO3BONAET KOHTPOU-
pPOBAaTb COOTBETCTBYHOLIMI NapaMeTp.
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( YNIM KOHOUIYPATOP 8.444 : Modbus = %
Onwm
Kougpurypauus IuarHocruka | dovorpadgpum | SNEUDL [ MonuTop ”—81 oK [ﬂOMCKl
JNartuumk: NMokazaHus:
3asoackoi Homep 501 ModBus #81 YpoeeHb (H): 9763.1 mm
Mpowwuska : 01.329.4 PaccrosaHue (L): 2236.9 mm 3IMYN
BuixoaHo# 1ok (I): 20,000 mA. -
MHgpopmauus o pa6ote npubopa: BxoaHoii TOK
3amuikaHue pene: 1 2[
TecrupoBaHue U3MepuTens: 0 Makc.:10 OK Buixon 4-20mA: 100,000%
HanpsxeHue nuraHus: 242B Muu:195B OK Q
OTKAOHEHUE OT BepTUKanu X: -10.2 . Lebu0 H0=12000
+/-1.0 rpaa. ia} =
OTknoOHEeHUue oT BepTukanu Y: =125
Temneparypa aaruuka: 31.7 [-50.0 +60,0] OK —H= 9763.1
. . L= 22369
AMnautyna nonesHoro curHana: 98 Mun.:1 OK
Pexum: YcraHoBuBwMACS
Yacrora kBapua: 50000,1 kly
Craryc:
CTATYC . 64 [00000000 01000000]
Macka curHana 21 mA : 0 [00000000 0OOOOOO0O0O]
Macka curHana 3 mA : 0 [00000000 00000000] & _
Macka curHana 4 mA : 0 [00000000 00000000] zgm n;gnu —
CTATYC C MACKOM : 64 [00000000 01000000] Lmax=49644
bur 0: HeycraHOBUBWIMACA peXuM )
bur 1: HeucnpasHocTb WsMepuTens Ceasb:
bur 2: Mana aMnauTyaa oTpaxéHHOro curHana O6mMeHbl AaHHbIMU: 366
bur 3: OrcyrcrBue KpaTKOBpeMEeHHON CTAaGMALHOCTH NOKa3aHWi Ownbku cBasu: 0
bur 4: OTrcyrcTBUe AOArOBPEMEHHON CTAGUALHOCTM NOKa3aHWuR Own6KM KOHTPOABHONA CYMMBIL: 0
bur 5: Orcyrcreue o6wen crabUAbHOCTH NOKa3aHUA
bur 6: OTknoHeHue aTYUKa OT BEPTUKANLHOA OCH O6opynoBaHue:
bur 7: HepocraroyHoe HanpsixeHWe NUTaHus KOHTDOAb HANDSIXEHUS NWTaHUSA: Ectb
bur 8: HeaocroBepHoe UsMepeHHe OTKAOHEHUSI OT BEPTHKAABHON OCU KoHrponb Temneparypbi: Ecto
bur 9: HeaocTtoBepHoe usmepeHue Temneparypbl KOHTpOAb yraoB HaKnoHa: Ectb
Bur 10: Temneparypa B aaTyuKke 3a NpeaenamM1 AHanasoHa Toxkosbili Bxoa 4-20 MA: Her
bur 11: MNoreps curnana Pesnefnnii Boixon: Her
.

Puc. 7.1 BHewHWnI B1A, BKAAAKN «AMarHoCTUKa»

1. Ha naHenb «laT4MK» BbIBOAUTCA 3aBOACKOM HOMEP AaTyMKa, ero agpec no
Modbus, 1 Homep NPOLWKNBKKU (BHYTPEHHEN NPOrPamMMbl AaTYMKa).

2. NaHenb «MHPopMmaLma o paboTe Npubopa» NOKa3bIBAET TEKYLLYHO aMMNn-
TYAy CUrHana u cnpasa, nocse cnosa «MUH.:» - aMNAUTYAHbIA KpuTepuit («ocTa-
TOYHasA aMNAUTyAa CUrHana» Ha BKnagke «KoHdurypaumsa»). Ecnm amnantyga
MEHbLLIE KpUTEPUS, B CTaTYCHOM PETUCTPE B3BOAUTCA B eAUHNLY 2-11 6UT. Huxke «Te-
CTUPOBaAHWE U3MEPUTENN» - NOKa3aTeslb PaboTOCNOCOOHOCTM CUCTEMBI U3MEPEHUA,
cnpaBa — MaKCMMabHO AONYCTUMOE 3HaYeHMe, NPU NPeBbiLLEeHUN KOTOPOro B3BO-
ANTCA B eAnHMUY 1-11 6UT cTaTtycHoro peructpa. (S ERISEUIRlo) R G NTa 17 olo]:EE
HUE U3MepUTENA» NPEBbILLAET MAaKCMMaAbHO AONYCTUMOE, AATYMK HYXK/AAETCA B pe-

MOHTe, obpawanTtecb K npon3BoanTen ORI I EG oo N NCEE LI/ PN o F
KasaTenb obuen (KpaTKOBPEMEHHOM U A0NTOBPEMEHHOM) CTabUNbHOCTU. «PeXnm»
- YCTaHOBMBLUWNIACA, €CN AATYMK HALLEN YCTOMYMBDBIN CUTHAJ, NHAYe — HeYCTaHOBMB-
Wwurnca. HanpaxeHue NUTaHWUA TEKyLLLEe M MMHUMANIbHO A0NYCTUMOE B BOAbTax (7-1
6uT cTaTyca). TemnepaTtypa BHYTPM KOpnyca gaTyMKa B rpagycax Llenbcua v gony-
CTUMbIA TemnepaTypHbI AnanasoH (10-i 6uT ctatyca). OTKNIOHEeHMe agaTyuKa oT
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BEPTUKAN B ABYX NNOCKOCTAX B rpagycax U AonycTMMoe OTKAOHeHue (6-1 but cra-
Tyca). MNpu npeBbIWEHUN AONYCTUMOrO OTK/IOHEHUSA, AaTYMK HYXKHO FOPU3OHTUPO-
BaTb (BbIPOBHATb MO My3bIPbKOBOMY YPOBHIO).

3. MaHenb «Cratyc» CoaepKMUT BCE, YTO KAacaeTcA CTaTyca TeKyLLero namepe-
HUA. BBepxy B NATb CTPOK BbIBOAATCA CTATyC M3MEPEHUA, MACKN aBapPUIMHbBIX TOKO-
BbIX CUIHAJIOB U CTaTyC U3MEPEHUSA C MacKol nonb3osatens (nogpobHee - KoHpury-
pUpPOBaHME MACKM CTaTyCa M aBapPUMHbIX TOKOBbIX CUrHa10B —«KoHpurypaTop-PyKo-
BOACTBO NO/Nb30BaTeNA»). 3HAYEHMA PErUCTPOB NPeACTaBAEHbl B AECATUYHOM BUAE
M B KBaZpaTHbIX CKOOKax B ABONYHOM. Hanpumep, Ha puc.7.1, B CTaTyCHOM perncrpe
6-11 6UT (cunTaA c HyYN1IeBOro) paBeH eAnHMULE, CNea0BaTeIbHO 3HaYEeHWe perncTpa B
AECATUYHOM CUCTEME CYMCIEHNA paBHO 2° =64.

Huke naét nobutosan pacwmnppoBKa aBapuUMHbIX CMTyaunit. Ha puc.7.1 sugHo,
YTO MNPUCYTCTBYET OTK/IOHEHME YCTAHOB/IEHHOIO YPOBHEMEPA OT BEPTUKA/IbHOWN OCU
(6-11 6UT BbIBEAEHbI KPaCHbIM).

4. MaHenb «CBA3b» NO3BO/IAET OLLEHUTb COCTOSAHUE IMHMK CBA3N. [TOKa aKTMBHA
BK/N1a4Ka «ANArHOCTMKA» NPOUCXOANT HENPEPbLIBHbIN 0OMEH AaHHbIMMK C AAaTYNMKOM.
3HauyeHune nona «obmeHbl AaHHbIMMY A0NXKHO HenpepbiBHO pacth (oT 0 Ao 999 no-
TOM 06HynsAeTcA), 3Ha4YeHUA NOoJIEN «OWMUOKU CBA3ZU» U KOLWIMUOKN KOHTPOJIbHOWM
CYMMbI» MPU UCMONb30BAaHUM KAaYE€CTBEHHOM IMHUKN CBA3M, PAaCTM He O0/KHbl. Egun-
HMUYHblEe OWKNOKN, Ha peanbHbiXx 06beEKTax, C NPOTAXKEHHON MHPOPMALMOHHON NKn-
HMUEN, BO3MOMKHbI, HUYEro CTPALIHOro B 3TOM HeT. [1poBepATb IMHUIO CneayeT, ecnm
CYETUMK OLLIMBOK pacTET bonee MHTEHCMBHO (HOBbIE OLIMOKM BO3HUKAIOT Kaxkable 10
CEeKYHA, UNu Yaule).

5. NMaHenb «0bopynoBaHMeE» NOKa3blBAeT HaMUuMe B AAaTYMKe TOKOBOrO BXoAa
M y3N10B KOHTPOANA NUTaHWUA, TEMNEepPaTypbl, YI/10B HAKNOHA (MHKAMHOMETPA).

6. NaHenb ¢ KapTUHKOM «Bbixog, 4-20MA» BU3yain3mpyeT HAaCTPOMKN TOKOBOTO
BbIxoAa: 6a3oByto BbicoTy (HO - cnpaBsa), ypoBHU/pacCTOAHUA COOTBETCTBYHOLLME TO-
Kam 4 n 20 mA (4ma_H =, 20ma_H= cneBa), a TakXe TeKyll,ee 3Ha4YeHne ypoBHA U
paccTtoAaHMA. Kpome TOro, cBepxy M CHU3Y CUPEHEBLIM LLBETOM OTMEYEHbI FPaHMULLbI
AnanasoHa namepeHua (Lmin, Lmax).

7.NaHenb «MoKkaszaHMA» 0TOBpPaXKaeT ypoBEHb, PacCTOSHUE, BXOAHOW U BbIXO4-
HOM TOKK, NONOXKEHWNE KOHTAKTOB pesie (41A AaTYMKOB MMEHOLMX COOTBETCTBYOLLME
y3/1bl). Kpome Toro Ha Hel ecTb KHoMKa «3MY/1.», BKN0YaoLWan B AaTYUKE PEKUM
3MYNALUM CUTHANA.

7.2 dmynayusa 8bIX0OHO20 cu2Hana.
KHonKa «2MY/J1.», BKAtOYAOLWAA B YPOBHEMEPE PEXMM IMYNIALMN CUTHANA.

MNMorkazaHua:
YpoeeHb (H): 5000.0 1m

Pacctoanude (L): 7000.0 mr 3Mvn
BrxonaHoi Tok (I): 12.000 mA. .

BxonHoii Tok:
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Puc. 7.23mynAauma BbIXOA4HOro CUrHana

IMynALMA BbIXOAHOTO CUTHANA — 3TO OTNAL0YHbIN PeXMM, KOTOPbIA AAET BO3-
MOXHOCTb NPOBEPUTb HACTPOMKM M PaboTy TOKOBOro BbixoAa. [locne HaxaTmA Ha
KHOMKY «9MY/1», ypoBHeMep byaeT nepeBeféH B PEXUM IMYNALUKN, HA 3TO YUAET
80 4 cekyHA,. KHOMKa 3admKCMpyeTca B HAXKAaTOM MOJIOXKEHUM, HAAMUCb OKPACUTCA B
cupeHeBbIn UBeT. [Nlocne sToro MoXHO peaakTMpoBaTb 3HAYEHME YPOBHSA M PacCTo-
AHUA. NpU U3SMEHEHUM 3TUX NAPAMETPOB A0/IKEH NSMEHATLCA U BbIXOAHOW TOKOBbIN
CUTHaN B COOTBETCTBUM C AaHHbIMWU HA AaHHOM NaHenn. [Ina oTKAYEHNA IMYNALUN
eweé pa3 WENKHUTE No KHonKe «IMVY/1», yepe3 4 ceKyHAabl npubop nepenaéT B
OBbIYHbBIN PEKNM.

7.3 ®omozpadhuu. YoaneHHas HacmpolKa u OuazHOCMUKd yposHemepd.

Hanbonee nonnyto nHpopmaunto o pabote npnbopa MOKHO NOAYYUTb U3 TaK
Ha3biBaemMblx «PoTorpadpumn». Potorpadum - pannbl ¢ pacwmpeHmem «FOT», KoTo-
pble coaepraT 3anMcu CUTHANOB M AOMNOJHUTENbHbIE AAHHble, MOJIyYeHHble OT
ypoBHemepa. OHUM HecyT B cebe 06LWMpHY0 MHPOopMaLnto 06 ycnoBuAx paboTbl npu-
6opa. AHanu3 doTorpadmini NO3BONAET yYecTb crneumnPuKy KOHKPETHOro npumeHe-
HWA, ONTUMMN3MPOBATb YCTAHOBKY Npnbopa 1 ero KOHGUrypaumo 418 MaKCMManbHO
TOYHOM M HagEXKHOoM paboTbl cucTeMbl U3MmepeHna ypoBHSA. MoapobHo cm. «KoHPu-
rypatop — pyKoBOACTBO Nosb3oBaTtens». Pasaen «Pabota c poTtorpadpuamm».

MNonyyeHHble Nnpu nomowm KoHdpurypaTtopa «potorpadmm», npn BO3HUKHOBE-
HWUM HEOBXOAMMOCTU B NOAAEPKKE OT NPOM3BOAUTENA YPOBHEMEPA, MOXKHO OTNpa-
BMTb B CNyXK0y noanepkn. Ha ocHoBaHMKM aHanM3a AaHHbIX, NOAYYEHHbIX U3 «do-
Torpadun», cnyxkba nogaepKkn komnanmn «JIMMAKO» morkeT obecneunTb yae-
JIEHHYI0 HACTPOMKY M ANArHOCTUKY ypOBHEMEpaA.

7.4 3ae800cKue Hacmpoliku yposHemepa.

KoHdurypatop nossonseT 3akaunmBaTb BO Ppaelb NamATb YPOBHEMEPA HOBble
BEPCUM MPOLLUMBOK, BbIOMpPaTb NpPOrpammy, 3arpyxaemyt no ymo/siYaHWIo, cono-
CTaB/ATb YCTAHOB/IEHHbIM Mporpammam 610KM NapameTpoB (COBOKYMHOCTW 3HAYe-
HUW Pa3NINYHbBIX HACTPOEK, onpeaenarowmx paboTty ypoBHemMepa, T.e. HAaCTPOMKaA
NnoA KOHKPEeTHOe MPUMEHEHME, KOTopyto Npmubop UCnonb3yeT B Xo4e CBOEWN pa-
60Tbl).

Mporpamma ¢ 3aBOACKMMM HACTPOMKAMM YPOBHEMEPA 3anMcaHa B Hy1€BOM CEK-
Tope ¢newb NamaATu. [na coxpaHeHns paboTocnocobHOCTU ypoBHEMEPA OHA He
MOXKeT bbITb NepenncaHa, NO3TOMY €€ BCerga MOXKHO 3arpy3uTb Npyu BO3HUKHOBE-
HMM Npobnem C HOBbIMM MPOLWMBKAMU. [ns 3arpy3ku npubopa C 3aBOACKMMU
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HaCTPOMKaMM HY)KHO CHavyana ob6ecToumTb ypoBHEMep M nepesecty B HEm DIP-ne-
pekntoyatenb «PesepBHas nporpamma» B nonoxeHuve «ON» (cm. n.5.11 HacTos-
wero PykosoacTtea). MNocne nogayun nutaHma npmbop HavyHET paboTaTb NoA ynpas-
neHnem nporpammoel n3 OceKktopa. [locne 3TOro MOXKHO 3aKayaTb HOBYK NpPO-
rpammy, caenatb €€ 3arpyXaemom no ymosyYaHuto, o6ectounTs ypoBHEMED U Bep-
HyTb DIP-nepekntoyaTtenb B npexHee nonoxeHue. Mocne nogaum nutaHns byaet 3a-
rpy*eHa BHOBb YCTAHOB/IEHHAA NPOrpPamma, YTO MOXKHO NPOBEPUTb, HAXKAB KHOMKY
«NHpopmauua». bonee nogpobHas nHPopmaumna npmeeseHa B LOKyMmeHTe «KOH-
durypatop. PykoBoaCTBO NoNb30BaATENAY.
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8 OBHAPY)KEHUE U YCTPAHEHUE HEUCIIPABHOCTEM

8.1 MpoeepKka mexHU4eCK020 COCMOAHUSA ypoBHemepd.

lNpoBepaemble

TexHnyecKkue Tpe6OBaHMFI

Nepunoanu-

napameTpbl HOCTb NPOBEPKMU
1. BHewHun OAauH pa3 B me-
Ha ypoBHemepe He A0nXKHO bbITb AVH P
ocMoTp HacnoeHun nblan n rpasu. Al
BHEM npo-
ypoBHEMEPa, Npo MapKnupoBKa  B3pblBO3aWMTbl  He

dnnakTUyeckme pa-
60TbI

AOMKHA ObITb noBpexkaeHa. Kopnyc
YpOBHEMEpPA He A0MKEH UMETb Mexa-
HUYECKUX MNOBpeXAeHUN. bontol u
ramkum KpenneHua ypoBHemMepa
AOMKHbI ObITb 3aTAHYTbI 4O Yynopa.
Tpyba c Kabenem pJoakHa ObiTb
HaAEeXHO COCTbIKOBaHa C ypoOBHeme-
POM.

2. BHewHnn
OCMOTP CO CHATUEM
ypoBHeMmepa, npo-
dunnakTUYeckme pa-
60Tbl

Ha ypoBHemepe 1 InH3e aHTeHHbI
YypoBHEMepa He A0IKHO b6bITb Haco-
eHWUI NbIAK, TPA3MN U NOCTOPOHHUX 06-
pa3oBaHuii. MapKMpoBKa B3pbiBO3a-
WMTbl HE AOJ/IKHA MMETb NoBpeXxKae-
HWIA. Kopnyc He A0MKeH UMeTb Mexa-
HUYECKUX NoBpexaeHnit. KpenexxHble
AETaNN AOMKHbI ObITb HAAEXHO 3aTA-
HyTbl. Tpyba c Kabenem AonKHa 6bITb
Ha4EeXHO COCTbIKOBaHa C ypoBHeme-

OpuH pas B roa,

3. MNpodunnaktu-
yeckme paboTbl C
YPOBHEMEPOM  BO
B3PbIBOOMNACHbIX
MblNIEBbIX  Ccpedax
ANA  NpoBOASALLEN
NblN.

OTnoxeHma nblAM Ha Kopnyce
ypoBHEMEpPa  AO0MXHbl  OrpaHU4Yu-
BATbCA MyTEM OYUCTKM MOBEPXHOCTU
Kopnyca.

Nepnognu-
HOCTb AONXKHA Co-
OTBETCTBOBATb
NPUHATOMY Ha
npeanpuaATUm

YPOBHIO TEXHMuYe-
cKoro obcnyxkunsa-
HUA B LE/IOM, HO He
HUXXe YpPOBHA [A0-
CTATOUHbIN, co-
rnacHo [OCT IEC
60079-10-2-2011.
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MepcoHan, OTBETCTBEHHbIM 33 3KCMNyaTaUMIO YPOBHEMEpPA, AO/KEH MPUHATb
Mepbl NO YCTPAHEHMIO BO3HUKLLMX HeucnpasHocTel. Mcnonb3oBaHMe ypoBHEMEPA
B HEUCMPABHOM COCTOAHWM 3aMnpeLLeHO.

MCTOYHMKOM OTKa3a ypoBHEMepa MOryT ObiTb:

- HEMCNPABHOCTb NPUBOPa3;

- MPUEeMHOe YCTPOMNCTBO, oTobparkatowee MHGOPMaLMIO;

- NUTaHUE YPOBHEMEPQ;

- NpoLecc B pesepayape.

B cnyyae oTKasa HeEOHXOAMMO MAKCMMaNbHO JIOKanM30BaTb UCTOYHUK HEWUC-
NpPaBHOCTM.

Mpw NCNob30BAHWM aHAZIOFOBOrO CUIHaNA CaeayeT NPOBEePUTb HanMuue 1 npa-
BMNIbHOCTb GOPMMPOBAHMUA BbIXOAHOFO CUrHafNa HEMNOCPeACTBEHHO Ha BbIXoAe
ypOoBHEMepa, 06paTUTb BHUMaHME Ha Ha/Inune aBapuiiHbIX CUrHanoB 3 MA, 4mA nnu
21MmA, npoBepbTe HaNpPAXKEHUE NUTaHUA.

Hanbonee obwmpHbIE BOSMOXHOCTM MOUCKA U yCTPaHeHMa npobiem nsmepe-
HWA MOKHO NOAY4YNTb NpU ncnonb3oaHum MK n nporpammsbl «KoHpUrypatop». Pe-
KOMEeHAYeM MCMOo/ib30BaTb BO3MOXHOCTb NosyyeHua «dotorpadmn» cm. n.7.3. u
cM. «KoHUrypaTop — pyKOBOACTBO NO/b30BaTeNa», pasaen «Pabota c otorpadu-
AMNY,

MPUMEYAHWNE

B 60/blUMHCTBE Cly4aEeB 3TO NO3BOIAET YCTAHOBUTb NPUUNHY cboeB B paboTe U
YCTPaHUTb NPO6AEMY U3MEPEHUS.

IBHUMAHME

Mpu uvactom, HEAOCTOBEPHOM, wnHanumposaHuu yposHemepom MAKCU-
MA/TbHOIO ypoBHA 3anosiHeHUsA pe3epByapa (cunoca, byHKepa, cKknaga v T1.4.),
HeobXxoAnMMO, 4,0 OCyLLEeCTBEHUA NtOObIX AeNCTBMI NO gMarHoctuke npmubopa, npo-
BECTM B YPOBHEMEpPE HACTPOMKY «YueTa axa pesepByapa», npu atom YPOBHEMEP
C MECTA USMEPEHUA HE AEMOHTUPOBATb! HacTpoika dxa pe3epByapa A0KHa
NPOM3BOAMTLCA NOAb30BaTe/NIEM MPU NEPBUYHON HACTpoKKe ypoBHemepa HA ME-
CTE UBMEPEHUA 1, npn HeobxogmmocTn, B npouecce akcnayataumm (cm. «YJIM
KoHdurypaTop. PykoBoactso nonb3oBaTensy). HepaboTtocnocobHocTb
ypoBHemepa, N0 NpUYMHE He HACTPOEHHOro Jxa pe3epsyapa, He ABNAETCA Heuc-
NpaBHOCTbIO!
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8.2 Onepayuu no nposepKe u ycmpaHeHUro HeucnpasHocmeli

Onepaummn No NPoOBEPKE U YCTPAHEHUIO HEUCTPABHOCTEN YPOBHEMEPA CBEAEHDI
B cneaytowen tabanue.

OTKas MNpuumnHa Cnocob ycTpaHeHuA
CurHan 4- HanpaxeHue nutaHuA NpoBepuTb NCTOYHUK NMUTAHUA,
20mA  oOTcyT- | ypOBHEMEpPA  OTCYTCTBYET | 3/IEKTPUYECKOE NOAKAOYEHME, NPH
cTeyet WAN HaxoAMTCA 3a npepge- | OOHapyKeHun HecoOTBEeTCTBMUA,
NlaMn  JONYCTUMBIX 3Ha4ye- | yCTPaHUTb.
HUM (cm. n. 14.1, 14.2 Tex-
HUYECKME XapaKTEPUCTUKM)
HapyweHo snekTpuye- BocctaHOoBUTL  NoakntoyeHue
CKOe MNOAKAYeHMe Bbl- | UM YCTPAaHUTb  MNOBbIWEHHYIO
xo4a 4-20MA nnun CAUWIKOM | Harpy3Ky B JIMHUN.
BbICOKOE CONpoTUBAEHUE
MHMM  (em.  n. 14.1,
14.2TexHn4yeckme xapakxrte-
PUCTUKM)
HeucnpaBHocTb 610Ka OTnpaBuTb NPUBOP B PEMOHT.
3/IEKTPOHUKM YypOBHEMepa.
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OTkas MpnynHa Cnocob ycTpaHeHus

CurHan OAuH NN HEeCKONbKO U3 MNoaKkntounTbCa K ypoBHEmepy
4-20MA Cco- | KOHTpOAMpPYyeMbIX NapameT- | npn nomowwm (K. NposepuTb COOT-
OTBETCTBYET | POB YPOBHEMEpPA HAXOAATCA | BETCTBME 3HAYEHMA QABapPUIMHOIO

O4HOMY U3
aBapMMHbIX
3HaYeHUn

33 npegenamu AonyCcTUMbIX
3HaYeHUNn:

CUrHana u ero macku (n.6.3).

- Temneparypa B
ypOBHEMepe 3a npeaenamu
AnanasoHa

YCTpaHUTb NPUYMHY Neperpesa,
N30/IMPOBATb YPOBHEMEpP OT MNpo-
LLecca C NoBbIWEHHOM TemnepaTy-
POI pagnonpo3paYvyHoOI 3arayLKon
(cm. n.14.5), npumeHutso 06ayB
YpOBHEMepa, YCTaHOBWUTb COJHLE-
3alMTHbIN KO3blpEeK.

- OTK/IOHEHUEe YCTpaHUTb  TOPU3OHTUPOBKOM
YPOBHEMEpPA OT BepTMKab- | Npubopa.
HOW ocu (4N NPUMEHEHMA Ha
XKUAKUX NPOAYKTaXx)

- HeAOCTOBEpPHOE U3Me- HeucnpaBHbl  COOTBETCTBY!IO-

peHne TemnepaTypbl
yrna HakAoHa

nnn

WMe KaHaibl B 3/IEKTPOHHOM MO-
ayne npubopa. Bo3amorkHa Aanb-
HeWwan aKcnayaTaums npu ycno-
BMM OTCYTCTBUA BO3MOXKHOCTM Me-
perpesa. B apyrnx cnydasx ortnpa-
BUTb NPUOOP Ha PEMOHT.

- oTcyTCTBME CTabuabHO-
CTM MNOKa3aHW - BOJIHEHMA Ha
NOBEPXHOCTU MNPOAYKTA, He-
cTabunbHas NOBEPXHOCTb.

CnpaBoYHbI/ NapameTp MOXKHO
NPoAO0NKaTb SKCNAyaTaLMIo.

- HeyCTaHOBMBLUENCA pe-
XUM - OTCYTCTBYeT cTabunb-
HaA oOTpakalolaa MnoBepx-
HOCTb npoAayKTa nnn
YPOBHEMEpP HAaXoAUTCH B CTa-
ANU HaYaNbHOW 3arpysKu

PeXX1Mm HauyanbHOro BKAOYEHUA
YPOBHEMEpPA, MOCNEe BK/OYEHUA
npubop AO0NKEH BbINTU M3 3TOFO
permma yepes 1-2 muHyTbl. ECcan
3TO He npoucxoamT, cneayeT cae-
NnaTb 3anucu cnekTtpa (cm. n. 7.3.)
OTNPaBUTb Ha agpec TeEXHUYECKOMU
NOALEPHKKMU.

- HEeMcnpaBHOCTb W3Me-
putena — OTKa3 3/1eKTPOH-
Horo 6710Ka ypoBHemMepa

OTnpaBuTb NPUBOP B PEMOHT.
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OTkas MpnynHa Cnocob ycTpaHeHus
- Masia amnauTyga oT- CaenaTtb 3anuncu cnekTpa (cm. n.
pa*KeHHOro cMrHasa — npu- | 7.3.) oTNpaBUTb Ha agpec TexHuye-
MeHEeHMEe Ha NPOAYKTaX C | CKoh  noagepxku. CneposaTb
HU3KON ANINEKTPUYECKON | Aa/IbHEMLINM PEKOMEHAALMAM.
NPOHULLAEMOCTbIO, NpUMe-
HEHMeE Ha CbINy4Yux NPoAYyK-
Tax, OTKa3 3/1eKTPOHHOro
610Ka
- NOTepA cUrHana - pes- HocuT cnpaBo4HbIN XapakTep,
KMe W3MEeHEeHUA CBOWMCTB | NOC/e NosiBAEeHUA CTabuabHOro oT-
oTparkaloweir  NoOBEPXHO- | PpaXKEHHOro CMrHana U Hopmanamsa-
CTuU: neHoobpasoBaHue, | UMM MNpPOLLecca TOKOBbIN CUTHaN
06Banbl  CbiNy4yero Mpo- | AONXKEH BOCCTaHOBUTbCA. Ecam aTo
[AYKTa, MepPeKpbITUE M3Me- | HE MPOUCXoamT, cnepyeT caenatb
PUTENbHOrO Nly4a MNOTOKOM | 3aMMcK cnekTtpa (cm. n. 7.3.) oTnpa-
NPoAyKTa BMTb Ha agpec TeXHUYecKon nopa-
AEPIKKMU.
CurHan 4- HeucnpaBHOCTb  3nekK- MpoBepuTb paboTtocnocob-
20MA He cOOT- | TPOHHOrO 610Ka | HOCTb TOKOBOrO CWUrHana 3myns-
BETCTBYET pe- | ypoBHEMepa. uunein (n. 7.2). Npu HecooTBETCTBUMU

aNbHOMY 3Ha-
YEHWUID  KOH-
TPONMpPYyEMOM
BE/IMYMNHBDI.

HanpasuTb NPUOOP B PEMOHT.

CurHan 4-
20MmA He cooT-
BETCTBYeT pe-
aNlbHOMY 3Ha-
YEHWUID  KOH-
TPONNpPYEMO
BEJINYUHDI,
3/IEKTPOHHbIN
610K  umcnpa-
BEH

HeKoppeKTHble Hava/lb-
Hble HACTPOMKM OCHOBHbIX
napameTpoB  U3MepeHun
(n. 6.3.), HapyweHbl Tpebo-
BaHWA MOHTaxa (n.4).

CpenaTtb 3anucK cnekTpa (cm. n.
7.3.) oTNpaBuTb Ha agpec TeXHUYe-
CKOM  noaaepxku. CneposaTb
AaNbHENLWNM peKOMeHAALMAM.

OTcyT-
cTByeT noa-
Knto4YeHne no
RS-485  npwu
HaIMYUKN  CUT-
Hana 4-20mA

HapyweHo 3nekTpuye-
CKOe NoAKAYeHUe NTNHUN.

NpoBepuTb U BOCCTAHOBUTb /IN-
HUIO WAN YCTPaHUTb HECOOTBET-
cTBMe TpeboBaHUAM U Cxeme Noa-
Kno4veHus (cm. n.5).

OT1Kka3

MpuynHa

Cnocob ycTpaHeHus
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OTcyT-
cTByeT noa-
KNOYeHne no
RS-485  npwu
HaINYUKN  CUT-
Hana 4-20MA,
NINHUA  CBA3MU
ncnpasHa

He yctaHoBneH Heobxo-
AVMbIA ApanBep WU He-
BEPHblE Ha4yaNbHble
HacTPOMKKM npeobpasosa-
Tena usb/RS-485

MpoBepuTb paboTy npeobpaso-
BaTe/iA B ONEepPauuoOHHOMN cucTeme
MK (ancnetyep ycTpoiicTs), ycTaHo-
BUTb HeobxoaMmble HACTPOMKM
npeobpasoBaTens.

HesepHO  BbiCTaBneH
Modbus agpec
ypoBHemepa WIn  He-

CKOJ/IbKO ypOBHEMEPOB Ha
JNMHNN C O AHUM a4pPECOM.

YctaHoBUTb pa3Hble Modbus
agpeca YpPOBHEMEPOB B JINHUMW,
yKasaTb  MpPaBUNbHbLIA  HOMep
ypoBHEMepa MNpuv MOWUCKe B Npo-
rpamme «KoHdurypatop».

COM-nopT 3aHAT Apy-
MM NPUIOXKEHUEM.

[MpoBepuTb, HET NN NPUNIOXKe-
HUW, KoTopble 3aHMmarT COM-
NOPT, BbIKJAKYUTL UX, NPU HeobXOo-
AnmocTn nepesarpy3uts K.

8.3 llepeyeHb 803MONXCHbIX KPUMUYECKUX OMKa308

MepeyeHb BO3MOXHbIX KPUTUYECKMX OTKA30B, BO3SMOXHbIX OLIMBOK nepcoHana
(nonb3oBatena), NPUBOAALLNX K aBapUNHbBIM PeXMMaM 060pya0BaHUA U AEUCTBUN,
NpeAoTBpaLLaloWMX YKa3aHHbIe OWNOKK, NpMBeAeHbI B caeaytowen Tabavue:

HanmeHoBaHne Hewuc- BepoAaTHan MeToAab!l yCcTpaHeHuA
NpPaBHOCTH NpPUYMHa
MexaHun4yeckne nospe- MNospexxkgeHne Uspenna c nospexae-

XAEeHMA Kopnyca (BMATUHDI,

NPpU MOHTaXxe

HMUem CpeacTB B3PblBO3aLUTDbI

TPELLUNHbI noBpeXaeHus ypoBHemepa (n. 3.5) noagne-
pe3bb0oBbIX cCOeANHEHUN) ¥KaT 3ameHe.

MexaHunuyeckme nospe- MoBperkaeHue N3penua, BoccTaHoB/e-
XOEeHUA KabenbHOro BBOAa | NP MOHTa)Ke HME KOTOPbIX HEBO3MOXHO

(BMATMHbI, TpeuwMHbl, no- A0 Hbl O6bITb 3aMeHeHbI
BperaeHna pe3bboBbIX CO-
eIMHEHN)

OTcyTcTBME  BbIXOAHbIX lNospexaeHune MpoBepnTb U BOCCTAHO-
CUrHanoB KabenbHOM ceTn BUTb 3/IEKTPUYECKME coeanHe-

HUA

Bbixog,

TPOHWKM

cTpos 610Ka anek-

[emoHTupoBaTb Nnpnbop n
OTNPaBUTb Ha PEMOHT Ha
npeanpuaTUe-u3roToBUTe b

n3
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9 TEXHUYECKOE OBCJ/JYKUBAHHUE

YpoBHemep He TpebyeT cneymanbHOro TeEXHUYECKOro obcnyKmBaHuma. B 3aBucu-
MOCTU OT YC/IOBWUIA 3KCMNyaTaunMM MOXKeT noTpeboBaTbCs TONbKO nepuogmyeckasn
OYUCTKA NOBEPXHOCTU QHTEHHDI.

Mpu o4YnCTKE ypOBHEMEPA OT 3arpA3HEHMA HE cneayeT NPUMEHATb CPeACTBA, KO-
TOpble MOTYT OKa3aTb arpeccMBHOE BO34EMNCTBME HA MaTepmasibl Kopnyca, ynaoTHe-
HUA, 3arNyLWKK U KabenbHble BBOAbI.

Mpn ncnonb3oBaHMM ypoBHEMEPA BO B3PbIBOOMACHbLIX Mbl/IEBbIX cpedax AnA
npoBOAALWEN NblAM CneAyeT NPOU3BOAUTb OYUCTKY MOBEPXHOCTU YPOBHEMEpA.
Heobxogmmo nopaeprkaHMe A0CTAaTOYHOrO YPOBHA TEXHUYECKoro obcny»KuBaHmA
cornacHo OCT IEC 60079-10-2-2013.

9.1 MpoghunakmuyecKuii ocmomp, nposedeHue Npoguaakmu4eckux pabom.

YpOBHEMEP OCMOTPETH, OYUCTUTb OT FPA3UN U NblJIU, NPOBEPUTL 3aTAXKKY 6ONTOB
N raek KpeniaeHus ypoBHEMEpPa Ha pe3epByape U KpenaeHne noasoaaLLen TMHUN B
MEeTaNIIopPYKaBe UK CTaNbHOM TPYObI C Kabenem K KabenbHomMy BBOAY YPOBHEMEpPA.
MpoBepuUTb OTCYTCTBUE MEXaHUYECKMX NOBPEXKAEHUIN KOpnyca ypoBHEMEPA U NO-
BpEeXKAEeHU MapKUPOBKN B3PbIBO3ALLUTI.

MpoBepuTb BM3yasbHbIM OCMOTPOM KabenbHbI BBOA HA OTCYTCTBME MeXaHUYe-
CKMX NOBPEXAEHUN U 3aTAXKKY ranMKkM KabenbHOro BBoAa.

9.2 lMpogunakmuyeckuii ocmMomp €O CHAMUemM ypoeHemepd, rnposedeHue
npogunakmuyeckux pabom.

BbinonHuTb paboTbl B cooTBeTCTBUM C 1. 9.1.

ObecTountb ypoBHEMepP. OCTOPOXKHO CHATb ypoBHemMep. OCMOTPETb COCTOSAHUE
JINH3bl @aHTEeHHbI. [Mpn HEOb6X0AMMOCTU TAMMNOHOM CO CIMPTOM OCTOPOXKHO MpoTe-
peTb NNH3Y. [NpoBEPUTb LLEeIOCTHOCTb FepMEeTU3aLLnmM U COCTOAHME pe3bboBbiX COo-
eaMHEHUM KabenbHbIX BBOAOB. YCTAHOBUTb YPOBHEMEP Ha MecCTo ¢ cobatogeHnem
TpeboBaHu n.5.9. NMpoBepnUTb 3aTAXKKY KPENEXKHbIX AETaNeN.
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10 JEMOHTAX

10.1 lNMopsadok demoHmMax ca

[AemoHTax npubopa cnegyet BbINONHATL C cObAtOAEHNEM BCEX OAENCTBYHOLLUX
Ha NpeanpUATUN HOPM M NPaBUA TEXHMKM Be3onacHocTn, ocoboe BHUMaAHME cne-
AYeT yaenuTb Npu paboTte Ha BbICOTE M Ha pe3epByapax C arpecCUBHbIMU UK ALO-
BUTbIMW NPOAYKTAMMU.

[eMoHTaX Npon3BOAMTLCA C BbINOJHEHMEM B 0OpaTHOM nopAaKe AeNCTBUM,
onucaHHbIX B M. 5.9. NMopsagok nogkntoueHns npnbopa.

11 PEMOHT
PeMOHT MOXeT BbIMOJIHATLCA TOJIbKO Ha NPeAnpUATUM U3roTOBUTESIE UK €ro
YyMNOJIHOMOYEHHbIX NPeACTaBUTEe/IbCTBAX.

Mpn HeobxoanMocCTH Bo3BpaTa 060pyA0BaAHMA HA NPeANPUATME U3rOTOBUTENb
B PEMOHT C/aieAyeT 3aN0NHUTb cneumanbHbii GopmMmynap «3adaBKa HA PEMOHT», KOTO-
PbI pa3mMeLLeH Ha carTewww.limaco.ru

MNopsaoK AencTBuiM NpM HeobXoAMMOCTM OTNPaBKU NpUbopa B PEMOHT:

- 3aM0NHUTb «3aABKY HA PEMOHTY;

- NpnbOop OYMNCTUTL OT 3arpPA3HEHNI, YNAKOBATb B Tapy, rAPaHTUPYHOLLYHO ero co-
XPaHHOCTb NPU TPAHCNOPTUPOBKE;

- 0TNpaBuTb 060pyaoBaHME U «3asBKY Ha PEMOHT» NO aapecy, KOTOPbIN yKa3aH
Ha cantes pasaene KoHTaKTbl.

PeMOHT MOXeT NpoM3BOANTLCA 3aMEHON YPOBHEMEPA HA UCMPABHbIN.
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12 ITIPABUJIA IPUEMKH, XPAHEHHUA U TPAHCIIOPTUPOBAHUA

Mpu npoBeaeHNN NpMemMKM obopyaoBaHMA YCTaHABAMBAKOT COOTBETCTBME Ce-
Ayowmnm TpeboBaHUAM:

- KOMMN/IEKTHOCTb YPOBHEMEPA COOTBETCTBYET YKa3aHHOM B NacnopTe;

- Ha ypOBHEeMepe OTCYTCTBYHOT MeXaHMYECKME NOBPEXKAEHNS, NPENATCTBYOWMNE
ero NPUMeHeHMUIo;

- HOMep ypOBHEMepPa COOTBETCTBYET HOMEPY, YKa3aHHOMY B nacnopTe npmbopa;

- Hagnucu n 0603HaYeHUA Ha YPOBHEMEPE YETKME N COOTBETCTBYIOT TpeboBsa-
HMAM PYKOBOACTBA MO 3KCNAyaTauuu;

-B macnopTe npucyTcTByeT Kneiimo OTK 1 B cnyyae NoBEepKM KNEMMOo rocnoBepu-
Tensa.

YpoBHEMeEp He NpoLlueaLnii BHELWHMUA OCMOTP K 3KCNayaTauum He AonyCcKaeTcs.

XpaHeHne ypoBHemMepa Ha CKnagax npeanpuaATUA-U3roToBUTENA U Npeanpua-
TMA-NOTPebMTEeNA A0MKHO NPON3BOANTLCA COMNACHO YCA0BUAM XpaHeHuA 3 no TOCT
15150-69. CpoK XxpaHeHuA B OPUrMHANbHOM ynakoBke — 20 ner.

YpoBHemMep B yNaKOBKe A0/I}KEH XPaHUTbCA Ha CTeNNaxax.

Mpu XpaHEeHNM Ha CKIAAAX XKeNe3HO40POXKHbIX CTAHLWIM YPOBHEMEP HE 0/ KEH
noABepraTbCA BO34eMCTBUIO aTMOCHEPHbIX OCaAKOB.

YpoBHeMep A0NKEH TPAHCNOPTUPOBATLCA TO/IbKO B YNAKOBKE B KPbITbIX Kenes-
HOAOPOKHbIX BAaroHax, KOHTEMHepax, B 3aKPbITbIX aBTOMALIMHAX COTNACHO YCNO-
BuAM xpaHeHmAa 5 no NOCT 15150-69 no npasuaam nepeBO30K rpy30B COOTBETCTBY-
IOLLMX TPAHCMOPTHbLIX MUHUCTEPCTB.

PacctaHOBKa M KpenaeHne AWKWKOB C YNAaKOBAHHbIMM YPOBHEMEPAMM NPU NO-
rPy3Ke M TPaHCNOPTUMPOBAHUM AO/MKHO obecneymBaTb YCTOMYMBOE MOOXKEHUE
ALLMKOB, UCKNOYUTb CMELLEHME U yAaPbl UX MeXKAY COB0N.

Mpn norpysKke 1 BbIrpy3Ke ypoBHEMEpP He A0/IKeH noasepraTbca yaapam m aT-
MOCPEPHbIM OCagKaM.

Mpn norpyske 1M TPaHCNOPTUPOBAHUU AO0NXKHbI CTpOro cobnoaatbca Tpebosa-
HMA MaHMNYNALMOHHbBIX 3HAKOB Ha Tape.

KoHcepBauna ypoBHemepa A0/1KHA NPOU3BOANTLCA NO BAPUAHTY BPEMEHHOM
NPOTMBOKOPPO3MOHHOM 3awnTbl B3-15 cornacHo NOCT 9.014-78.
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13 YKA3AHHUA 110 BBIBOAY U3 IKCIVIYATALIUU U YTUJIM3ALIUU

Mo nucTeyeHMM Ha3HAYEHHOrO CPOKa CNYKObl ypoBHEMEPBI NOANEXKAT YTUAN3aA-
iU B COOTBETCTBMU C NPeAnnCcaHMAMU, AEUCTBYIOLNMMWN Ha NPeanpUaTUN, SKCNAY-
aTUpylowem msgenve.

Kopnyc npnbopa nognekunt BTopuyHom nepepaboTke. BropnuHas nepepaboTKa
Kopnyca MoXeT bbITb NpoBeAeHa Ha CNeLMannu3MpoBaHHbIX NPeanpUATUSX.

YTUAN3aumMA UCKNKOYAET HeraTMBHOE BAMAHME Ha OKPYHKaIOLLYIO Cpeay U No3BO-
NAEeT NOBTOPHO MCMO/b30BaTb MaTepuanbl.
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14 ITPUJIOKEHUA

14.1 TexHu4yeckue xapakmepucmuku yposeHemepoe ULMRADAR c yemebipex-

nposodHoli cxemoli NOOKAYeHUA

HanmeHoBaHue

3HayeHune

O6uwue aaHHbIE

MaTepuan Kopnyca

ANOMUHMEBDBIN NUTENHbLIKM cNaaB, aHO-
AVPOBaHHbIM, NOPOLIKOBAA NOKpPACKa

MaTepunan sKpaHa aHTEHHbI

dToponnact

MaTtepuan KabenbHOro BBOAA

J1aTyHb, HepXKagetoLaa CTanib

Bec 6e3 pnaHua

He 6bonee 10,5 Kr

FabapuTHble pasmepbl 6e3 pnaHua,
MM, He bonee

240 x 295 x 165

Pexxmum paboTbl

HenpepbIBHbIn®

Tunn ycTaHOBKM Ha npouecc

®dnaHUEeBbIN (B 3aBUCMMOCTM OT MOAMU-
dunKauum B 3aBMCUMOCTU OT AMAMeETpa
aHTeHHbl B cooTBeTcTBMM ¢ [OCT 12821-

80):

T ®naHueBbI He meHee [1y150
F ®naHueBbI He meHee [1y80
S dnaHueBbI He meHee [1y50
R Pe3sbboBon G11/2

NMpumeHeHue

npeaHa3HayeH Ana HenpepbiBHOro bec-
KOHTAaKTHOrO M3MepeHUA YPOBHA KUA-
KMX, BA3KUX M CbINy4MX NPOAYKTOB (3a
ncKkveHnem mogmdukaumm ULMRA-
DAR-4X1-R, He npepHa3Ha4yeHHOW ANA
N3MEePEHMUS CbiNyYnx NPOAYKTOB)

BbixoaHble CUrHanbl

AHanorosbin

4-20mA AKTUBHbIN
ABapuiHble CUTHabI 3MA, 4mA, 21MA (ycTaHaBAMBaEMbIN)
Harpy3ka He 6onee 300 Om
Uundposoi
HART Bepcua 7.0
RS-485 Modbus RTU
Pa3pelwatowiaa cnocobHoOCTb 0,1 mm
becnpoBogHoOM

1C momeHTa Nogaum NuTaloLLEro HanpAXeHna Npu TemnepaTtypax Hmke 0 °C yposHemep TpebyeT nporpesa, Bbl-
XOAHble CUrHanbl ByayT AOCTYMHbI HE NO3AHEee YeM Yyepe3 5 MUH Npu TemnepaType oKkpyKatoulel cpeapl 0 °C u He
nosgHee yem yepes 180 MMH Npy TemnepaType oKpyKatowwei cpeapl -60 °C
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Hanps)eHue, nepemeHHoe (NOCTOAH-
Hoe)

Bluetooth Bepcna 4.0
PeneiHble BbIxoAbl
Konnyectso KaHanos 2
MaKCMManbHbIK  KOMMYTUPYEMbIN | 3A
TOK
MaKkcumanbHoe  KommyTmpyemoe | 2508 (30B)

MexaHu4eckumi pecypc

10000000 cpabaTbiBaHW

INEeKTPUYECKUI pecypc, NpU HOMMU-
Ha/ZIbHOM Harpyske, MMHUMaNbHbIN (TK-
noBo)

50000 (100000) cpabaTtbiBaHUM

Paboune xapakrepuctuku npubopa

OcHoBHaa abcontoTHaa norpew-
HOCTb M3MEepeHUN No unuPppoBOMYy Ka-
HanNy, MM:

ULMRADAR-41 B gmnanasoHax msmepe-
HUMN:

npMBEAEHHON K MNOJIHOMY AMana3oHy
N3MEPEHUIN YPOBHA MOrPELIHOCTM npe-
obpa3oBaHUIt B aHaNOroBbIA CUTHaN B
BMAE CUAbI NOCTOAHHOMO TOKa 4-20 MA,
%

o1 0,6 o 30 m 1
cebiwe 30 go 40 m 12,5
ULMRADAR-42 B gnana3oHax msmepe-
HUWN:
o10,6 o 30 m 12
cebiwe 30 o 40 m 12,5
ULMRADAR-43 13
ULMRADAR-44 4
Mpepenbl gonyckaemon ponosHu- | £0,016
TeNbHOM abCcoNOTHOM NOrPEeLHOCTU U3-
MEPEHUN YPOBHSA B paboymx ycnoBmuax
3KcnayaTauum no undpoBOMYy KaHany,
mm/ °C
Mpegensbl Aonyckaemoi ocHosHoM | +0,06 1

1 - Ho He meHee +1 mm ana ULMRADAR-41, +2 mm ana ULMRADAR-42, +3 mm gna ULMRADAR-43, +4 mm ana

ULMRADAR-44
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Mpepensbl aonyckaemoin pononHu- | +0,019
TeNbHOM NPUBEAEHHOM K MOZIHOMY ANna-
Na3soHYy M3MEPEHUIN YPOBHA NOrpeLLHO-
cTM npeobpas3oBaHUIA B aHA/NOroBbIN
CUFHanN B BUAE CUJIbl NOCTOSIHHOIO TOKa
4-20 MA, BbI3BaHHOM U3MEHEHNEM TEM-
nepaTypbl OKpyrKatowen cpeabl OT
(2045) °C B pabouem gnanasoHe Temne-
paTyp, Ha Kaxkaple 10 °C, %

Jlonyckaemas gonosHuTenbHasa ot- | +0,8d!
HOCUTE/IbHAs NOrPELIHOCTb U3MEPEHN
CbiNyyero nNpoAaykTa (3a UCKAKYEeHMEM
mogmndukaumm ULMRADAR-4Xi1-R, He
npeaHa3Ha4YeHHOW ANA U3MepPeHUs Cbl-
ny4Ynx NPOAYKTOB), MM

[lnanasoH namepeHus, m: 0,6...40 2

[AwnanasoH mnamepeHna ¢ noHuKeH- | 0,3...0,6
HOM TOYHOCTbIO, M:

Me»KnoBepoUHbIA MHTEPBAN ULMRADAR-41, ULMRADAR-42 ULMRA-
DAR-43 - 1 rop;

ULMRADAR-44 -3 roaa
Pabouan yactoTa, My, 120 - 140

MpuHUMN AencTBmS PagnonokaunmoHHbIN Npubop Ana us-
MepeHus YPOBHA, ucrnonb3ywwmn Jin-
HenHyto YaCTOTHYIO MOAYNALMIO

(FMCW)
npuHa pauarpammbl HanpasneH- | 4°ana ULMRADAR-4X1-S
HOCTHU 2°ana ULMRADAR-4X;-F

1,2°ana ULMRADAR-4X;-T
4,2° pna ULMRADAR-4X1-R

1 loe d — cpeaHuii pasmep GpaKkuum Cbinyyero NPoAyKTa, HaxoAALLEroca B pesepsyape
20,6...20 M — HaCTPOMKM ANA TUNOBbIX NPUMEHeHMIA; 0,6...30 M — HacTPoIKM no cornacosaHmio; ana ULMRADAR-
4X1-R HAaCTPOMKKM ANA TUNOBbIX NPpUMeHeHNU cocTasaaAoT 0,6...10 m
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Ycnosusa akcnayaTtaumm

Knammatuyeckoe wUcnosiHeHWe no
FOCT 15150-69

Tuamyl

TemnepaTtypa OKpyrKawoLen cpeapi
B MeCTe YCTaHOBKU YPOBHEMEPa:

-50...+50°C - cTaHAapTHOE UCMONIHEHWUE;
-40...+50°C - ucnonHeHue 6e3 oborpesa.
-60...+450°C - cneuuanbHoe WCMoNHe-
Huel,

OTHOCMKTENbHAA BAAXKHOCTb, %

95 npu 35°C n bonee HU3KNX Temnepa-
Typax, 6e3 KoOHAEeHCcauum Bnaru

Mpn Temnepatype Ha dnaHue
ypoBHemepa ypoBHs Bbiwe 50° C

TpebyeTcs ycTaHOBKa pagmonpospad-
HOM W30/NpPYIOLWEN NPOKNAAKM CM. n.
14.5

ATmocdepHoe aaBneHue

84,0...106,7 kMa (630-800 mm.pT.CT.)

OTHOCUTE/IbHAA BIa*KHOCTb B MecTe
YCTaHOBKW YPOBHEMEPA

95% npu 35° C u 6bonee HU3KUX Temne-
paTypax, 6e3 KoOHAeHcauMm Bnaru

N36biTOYHOE AaBneHue Uan pasps-
YKeHue B pesepByape

ObecneumBaeTca  YCTaHOBKOM  Mpo-
Knagku (Hanpumep, $TOpONNacTOBON)
— pasmepbl U MNPUMEHUMOCTb MNpO-
KNagKW COrNacytoTca C M3roTOBUTENIEM
ypoBHemepa.

MexaHun4yeckmne Bo34enNCTBUA
- BUbpauma amnanTyaom
- YacTOTOM

He 6onee 0,1 mm
5..25ly,

MaKkcumanbHoe OTKNOHeHue pa6o-
yero noaoXeHnA OT BepPTUKAJIbHOrO

1 rpagyc (pernameHTUpyeTcs TONbKO
ANA NPUMEHEHUA HA XUAKUX NPOAYK-

FOCT 14254-2015 (IEC 60539-0:2013)

(Npwn n3mepeHnn ypoBHSA Knakocten) | Tax)
MakcnmmanbHaa TemnepaTtypa npo- | 85
Lecca, KoTopas MOXKeT BO34€eNCTBOBATb
Ha NnH3y?, °C
3awmTHbIE Mmepbl
CteneHb 3awmtbl 060104KM 1O | IP66

IP67 (ona TeXHONOrMYyeckoro coeuHe-
HMA ¢ 06oa04YKOM apyroro obopyaosa-
HUA)

! CoxpaHseTca paboTocnocobHOCTb 3apaHee BKYEHHOro npubopa Npy NageHun TemnepaTypbl OKpyXKatoLLeit

cpeabl Ao -60°C.

2 Nna ncnonHenuii 0/1 Ex db eb [ia Ga] IIB T6 Ga/Gb, 0/1 Ex db eb 1IB T6 Ga/Gb, Ex ta/tb 11IC T80°C Da/Db, Ex

ta/tb [ia Da] IIIC T80°C Da/Db
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NcnonHeHune 0/1 Ex db eb [ia Ga] IIB T6 Ga/Gb nau
0/1 Exdb eb 1IB T6 Ga/Gb,
Ex ta/tb I1IC T80°C Da/Db uau Ex
ta/tb [ia Da] IlIC T80°C Da/Db
1Ex db eb [ia Ga] IIB T6 Gb nan 1Ex db
eb IIB T6 Gb
Ex tb [ia Da] IlIC T80°C Db nau Ex tb 1lIC
T80°C Db

CecMOCTOMKOCTb CootBetctByeT TpeboBaHuam [OCT
30546.1-98 n I'OCT 30546.2-98 (Ucnon-
HeHne celcmocTomKocTn Ao 9 6annos
no wkane MSK-64)

MutaHune
MaKcumanbHas notpebnaeman | CraHgapTHoe mncnosnHeHue (c oborpe-

MOLLHOCTb, BT, He 6onee:

BoMm): 15
NcnonHeHune 6e3 oborpesa: 6
CneunanbHoe ucnonHeHue: 17

Hanpsa»keHne 610Ka NnUTaHKUA, B
(HanpsA)xXeHWe Ha BXo4e NMHUM Nn-
TaHuA).

24 -36

MaKcrumanbHoe CcymmapHoe COnpoTUBAEHME NPOBOA0B NUTAHMA NPU NOAKN0Ye-
HUUN K TNHUUN O4HOTO ypoBHEMEPA, B 3aBUCUMOCTUN OT HANpPAXEHNA 6.I'I., Oom

Hanp. 6.n.,B CraHgapTH. Om Bes oborp.,0Om Cneud. Ucn.,Om
28 20,0 27,8 15,0

24 15,5 20,4 12,0

20.4¢ 12,0 14,7 8,0

181 8,0 11,5 5,5

BUHTOBbIE KOHTAKTbl A/1A 31€KTpU-
YyeCKoro nogknr4yeHmna npoBoaoB ceye-
HUEM

He 6onee 2,5 mm (AWG 14)

MapameTpbl UCKpObe3onacHo uenu

- MakKCMMasibHOe BXOAHOe Hanps-
*KeHue Ui, B

- MAKCMMa/IbHAA BHYTPEHHAA EéM-
KocTb Ci, MKP

- MaKCMManbHaa BHYTPEHHAA WH-
AYKTUBHOCTD Li, MIH

28,35

! MuHMManbHoOe HanpsyKeHne Npu ncnoab3osaHnn MBI ¢ aBTOHOMHbIM aKKYMYAATOPHbIM MUTaHUEM.
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Pa3pelweHusn u ceptuduKaTbi

[JaHHYIO0 AOKYMEHTAUMIO MOXKHO 3arpy3nTb C caiTa www.limaco.ru
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14.2 TexHu4yecKue xapakmepucmuKu ypoeHemepoe ULMRADAR c dsyxnpo-
800HOIi cxemoli NOOKA0YeHUsA

HanmeHoBaHue 3HaveHue

O6wue aaHHble

MaTepwuan Kopnyca ANIOMWHMNEBBIN  NINTENHDBIA  CNAasB,
aHOAMPOBaHHbLIA, NOPOLWKOBAs  MoO-
Kpacka

MaTepuran sKpaHa aHTEHHbI dToponnact

MaTtepuan KabenbHoro BBoaa NlaTyHb, HeprKaBetoLwana cTasb

Bec 6e3 pnaHua He 6onee 10,5 Kr

FabapuTHble pasamepbl 6e3 pnaHua,

MM, He bonee 240 x 295 x 165
Pexxmum paboTbl HenpepbIBHbIN
Tun ycTaHOBKM Ha npoLecc ®naHuesbI (B 3aBUCMMOCTU OT MO-

AMPMKauMmM B 3aBUCMMOCTM OT Aua-
MeTpa aHTeHHbl B cooTBeTcTBMKU ¢ [OCT

12821-80):
T ®dnaHueBbI He meHee [1y150
F ®dnaHueBbin He meHee [1y80
S ®dnaHueBbI He meHee [1y50
R Pe3bboson G 11/2
MpumeHeHune npegHasHayeH ansa HenpepbiBHOro b6ec-

KOHTAKTHOITO M3MEPEHUA YPOBHA KWUA-
KOoCTel B pe3epByapax 6e3 melanok

BbixoaHble CUrHanbl

AHanorosbi curHan 4-20mA Mcnonb3yeTca OnAa CHATUA MNOKasa-
HUM

Harpyska CornacHo rpaduKy Puc.5.7.3 nyHKTa
5.7

LUndposou curHan Ncnonb3lyeTtca ana KoHPurypumposa-

HMA yepe3 HART-mogem ¢ nomouubio MO
«KoHpurypaTop». CHATME nNOKazaHUM
BO3MOHO C NMOMOLLbIO MPOrPamMHOro
obecneyeHunsa AO «JTMMAKO».!

Pa3pelwatowas cnocobHoCTb 0,1 mm
becnposogHou
Bluetooth Bepcna 4.0

! Mo 3anpocy
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Paboumne xapaKTepucTuKu npmnbopa

Mpeaenbl AONYyCKaemor OCHOBHOM ULMRADAR-43 13
abCcoNOTHOM NOrpeLHOCTU N3MEPEHUN ULMRADAR-44 4
YPOBHA No UMGPOBOMY KaHaNy, MM:

Mpeaenbl AONYCKAaeMoW OCHOBHOM +0,06 1

npMBEeAEHHOM K MOJIHOMY AWanasoHy
N3MEepEeHN YPOBHSA MOrpeLHoCcTn npe-
0bpa3oBaHMI B aHANOrOBbIA CUTHAN B
BMAE CUNbl MOCTOAHHOTO TOKa 4-20 MA,
%

Mpeaenbl AONYCKaeMoM AO0MNONAHMU- 10,016
TeNbHOW abCONOTHOM NOrPELHOCTU U3-
MepPEeHUN ypoBHA B paboumx ycnosmuax
3KcnyaTauum no umMdppoBOMY KaHany,
mm/ °C

Mpepenbl AoNyckaemon AONOAHU- 10,019
TeNbHOW NpUBEAEHHOW K MOTHOMY AMua-
Na3oHYy M3MeEPEHUN YPOBHA MOrpeLLHo-
cTM npeobpasoBaHUA B aHa/IOrOBbIN
CUIHAN B BMAE CUJIbl MOCTOAAHHOIO TOKaA
4-20 MA, BbI3BaHHOM N3MEHEHUEM TEM-
nepaTypbl OKpyKatowen cpeabl OT
(2045) °C B pabouyem ananasoHe Temne-
paTyp, Ha Kaxkaple 10 °C, %

[wnanasoH namepeHuna, m: 0,6...302
[nanasoH nsmepeHnA ¢ NOHUNKEH- 0,3..0,6
HOM TOYHOCTbIO, M:
MeXnoBepoyHbIN UHTEPBA ULMRADAR-43 1rop
ULMRADAR-44 3 roga
MpunHUMN gencTems PaanonoKauMoHHbIN npubop ans

M3MEpPEHUA YPOBHA, WUCNONb3YIOLWMIA
JIVHEMHYIO  YaCTOTHYO  MOAYNALMIO

(FMCW)
Pabouyas yacTtoTa, T, 120-140
WnpuHa pguarpammbl Hanpasnew- 4°npna ULMRADAR-4X1-S
HOCTH 2°ana ULMRADAR-4X;-F

1,2°ans ULMRADAR-4X;-T

1~ Ho He meHee +3 mm ana ULMRADAR-43, +4 mm gna ULMRADAR-44
20,6...20 M — HaCTPOMKM ANA TUNOBbIX NPUMEHeHMIA; 0,6...30 M — HacTPoIKM no cornacosaHmio; ana ULMRADAR-
4X1-R HAaCTPOMKKM ANA TUNOBbIX NPpUMeHeHNU cocTasaaAoT 0,6...10 m
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4,2° npna ULMRADAR-4X:-R

YcnoBua aKcnayatauum

Knmmatunyeckoe wucnonHeHue no Tunnyl
OCT 15150-69
TemnepaTypa OKpyrKatowen cpeabl -40...+50°C

B MeCTe YCTaHOBKU YPOBHEMEPa:

OTHOCMTENbHAA BAAXKHOCTb, %

95 npun 35°C 1 6bosiee HU3KMX Temne-
paTypax, 6e3 KOHAeHCcauMn Bnaru

Mpn TemnepaType Ha ¢naHue
ypoBHemepa ypoBHs Bbiwe 50° C

TpebyeTca ycTaHOBKa paguonpo-
3paYyHOM U30UPYIOLLEN MPOKIAAKM CM.
n. 14.5

ATmocdepHoe aaBneHue

84,0...106,7 kMNa (630-800 mm.pT.CT.)

OTHOCUTE/IbHAA BIA*KHOCTb B MecTe
YCTaHOBKW YPOBHEMEPA

95% npu 35° C n 6bonee HU3KUX Tem-
nepatypax, 6e3 KoHAeHcauumn Bnaru

MN36biTOYHOE AaBneHUe U pasps-
YKeHue B pesepByape

ObecneuymnBaeTca YyCTaHOBKOM Npo-
Knagku (Hanpumep, prToponnactoBoit)
— pasmepbl U MNPUMEHMMOCTb MpO-
KNagKW COrMacytoTca C U3roToBUTENEM
ypoBHemepa.

HanmeHoBaHUue

3HayeHuUe

MexaHu4yeckme Bo3aenCTBUA
- BUOpaUmMsa amnanTyaomn

He 6onee 0,1 mm

- YyacToToMn 5...25Ty,

MaKcumanbHoe OTKnoHeHue pabo- 1 rpagyc (pernameHTMpyeTca
Yero MONOXKEHMA OT BEPTUMKANbHOMO | TONbKO ANA NMPUMEHEHMA Ha MKUOKUX
(Npwn 3mepeHnmn ypoBHSA KNAKOCTEN) | NnpoayKTax)

MakcmmanbHaa TemnepaTtypa npo- 85
Lecca, KoTopas MOXKeT BO34EeMNCTBOBATb
Ha nnH3y, 'C1

3awmTHbIE Mmepbl

CteneHb 3awWmTbl 060ON0OYKM MO IP66

FOCT 14254-2015 (IEC 60539-0:2013)

IP67 (N TEXHONOrMYEeCcKoro coeau-
HeHnA ¢ oboNo4YKoM Apyroro obopyao-
BaHUA)

! ina ucnonHennin 0/1 Ex d e [ia Ga] 1B T6 Ga/Gb, 0/1 Ex d e [IB T6 Ga/Gb, Ex ta/tb IlIC T80°C Da/Db, Exta/tb

[ia Da] IIC T80°C Da/Db
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NcnonHeHune

0/1 Ex db eb [ia Ga] IIB T6 Ga/Gb
mnn 0/1 Ex db eb IIB T6 Ga/Gb,

Ex ta/tb IIIC T80°C Da/Db wau
Ex ta/tb [ia Da] IlIC T80°C Da/Db

1Ex db eb [ia Ga] IIB T6 Gb nan 1Ex
db eb IIBT6 Gb

CeMCMOCTOMKOCTb

CootBetctByeT TpeboBaHuam FOCT
30546.1-98 n OCT 30546.2-98 (Ucnon-
HeHMe cercmocTorKocTn Ao 9 bannos
no wkane MSK-64)

MutaHue

MWHMManbHOe Hanpa)KeHue Ha
KNIEMMHOW KO/I0ZIKE YpOBHEMepa, no-
CTOAHHbIN TOK:

15,5 B npu ToKke 20 MmA;
21 B npu ToKe 4 MA.

MaKcumanbHoe Hanpa)eHue Ha
KNEMMHOW KO/N04Ke ypoBHemepa, no-
CTOAHHbIN TOK:
- uncnonHeHue 0/1 Ex db eb [ia Ga]
IIB T6 Ga/Gb, Ex ta/tb [ia Da] IlIC
T80°C Da/Db, 1Ex db eb [ia Ga]
IIB T6 Gb, Ex ta/tb [ia Da] IlIC
T80°C Da/Db

- wucrnonHernue 0/1 Ex db eb 1IB T6
Ga/Gb, 1Ex db eb IIB T6 Gb, Ex
ta/tb IIIC T80°C Da/Db, Ex tb IlIC
T80°C Db

28,358B

36B

MaKkcmmanbHasn n0Tpe6nﬂemaﬂ

MOLWHOCTb, HE bonee:

0,6 BT

BUHTOBbIE KOHTaAKTbl ONA 3/1EKTPU-
YyeCKoro nogkanm4eHnA NnposBoaoB ceye-
HUEM

He 6onee 2,5 mm (AWG 14)

MaKkcnmanbHOe HanpAaxkeHue no-
CTOAHHOro Toka Um, B

36 - TONbKO AnA moanduKaummn c
BHEWHMM MCKPOOMNACHbIM MNUTAHUEM
(naccuBHbIN BbIXOA)

MapameTpbl UCKpObe3onacHo uenu

- MaKCMmasnbHOe BXOAHOEe HanpA-
*KeHue Ui, B

- MaKCMMa/ibHAsA BHYTPEHHAA ém-
KocTb Ci, MK®

- MAKCUMMANbHAA BHYTPEHHAA WH-
AYKTUBHOCTb Li, mH

28,35

0

0
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Pa3pelweHusn u ceptuduKaTbl

JaHHYI0 AOKYMEHTALUMIO MOXKHO 3arpy3nTb C caiTa www.limaco.ru
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14.3 YposHemep ¢ MOHMAMCHbIM (hiaHyem

11 11

96 Y/IM4.11.000P3_31_03_26



14.4 Cxema MOHMax <a yposHemepa Ha pe3epsyape

7 @;/ —
—F—-

==

—

Y
4 ¢ »
W{% S/ Q@ 2
\\\ v

YpoBHemep

MepexoaHbi pnaHel,

MaTpyboK pesepByapa

bonTtbl KpenneHunA

N WIN|K

KabenbHbi BBOA,
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14.5 MoHmaxc yposHemepa Ha nampybKe c usonupyroweli npoKaadKoli

1 YposHemep
2 N3onupyrowana npokiaakKa
3 dnaHey,
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14.6 MoHmax< yposHemMepos8 Ha pe3epsyapax, Haxo0auwuxca noo u3bbimoy-
HbIM 0aesieHuUem

7

1T

MocnepoBaTeIbHOCTb MOHTAMKa:

Ha ¢naHeu pesepByapa 4 ycTaHaBAMBAETCA repMeTM3MpyloLas NpoKnagKa 8,
Aanee Ha Hee HageBaeTcA PMKcMpyowmii pnraHel, 3 U C NOMOLLBIO raek 6, HaBopa-
ynmBaembix Ha H6onTbl 5, NpoM3BOAUTCA 3a)KaTMe NPOKAAAKWU. Mpu 3axKaTtum npo-
KNagKn HeobxoaMmo cneantb 3@ PaBHOMEPHOCTbIO NPUTArMBaAHMNA GUKCUPYIOLLETO
dnaHua. [Onsa 3TOro 3atArMBaHWe raek MNPOBOAAT MOCTEMEHHO MO OKPYXHOCTU
dnaHua. Mocne 3aXKaTnsa NPOKNAAKM A0 yrnopa rakku 6 GUKCHMpyTca KakMm-nnbo
cnocobom, npeaoTBpPaLLAOLLMM UX OT CAaMOOTBMHYMBAHMA. YpoBHEMep 1 KpenuTtca
Ha NepexoaHbi dnaHey, 2, ycTaHaBAMBAETCA Ha ¢naHel, 3 1 PUKCUpPYeTCA ramnkamm
7.
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14.7 NMpucoeduHumenbHble pasmepbl 0715 CMbIKOBKU ypos8Hemepa 8 Mooudgu-
Kayuu ¢ S — aHmeHHol 50 mm ¢ nepexodHbimMm hnaHyem

67 215
3 w7
— A
=
5 * 4
N
N 1 P
N
N
1 §
L i Y Y
— —
LW npUbaIosHas
TVI0CKOCTTIB 184
M75x20
armerHa S 237
1. AHTeHHa.
2. KabenbHbit BBOA,
3. DNEeKTPOHHbIN 6NOK.
4. KpblWwKa KnemmHoro 610kKa.
5. KpblwKa anekTpoHHoro 6,10Ka.
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14.8 NMpucoeduHumenvHbie pasmepobl 0715 CMbIKOBKU ypos8Hemepa 8 Mooudgu-
Kayuu ¢ F — aHmeHHol 68 mm ¢ nepexo0HbIM hnaHyem

b7 2o
67
I
f—'
5
N
N \l
N
71
Y !
i ) \ | ]
= = | rpubanoas =L &
0CKOCITS 54
MIX20 237
aHmerHa

1. AHTeHHa.

2. KabenbHbit BBOA,

3. DNeKTPOHHbIN 610K.

4. KpblWwKa KnemmHoro 610kKa.

5. KpblwKa anekTpoHHoro 6,10Ka.
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14.9 NMpucoeduHumenbHbie pasmepobl 0715 CMbIKOBKU ypos8Hemepa 8 Moougu-

Kayuu ¢ T—aHmeHHoli 100 mm ¢ nepexoOHbIM haaHyem

293

s

249

%8

| 1

\

.D u\_/p -

MD5x20

 oubanogHas

TH/I0CKOCTTIB

armerHa T

. AHTeHHa.
KabenbHblil BBOA,

. DNEeKTPOHHbIN BNOK.
KpblWwKa KnemmHoro 610kKa.
KpbllKa aneKTpoHHOro 610Ka.

25

w7
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14.10 lpucoeduHumernvHble pa3mepbl 0189 CMbIKOBKU YposHemMmepd 8 Moou-

¢hukayuu c R — aHmeHHoli
67 215

e — e —

3 w7

- A
: O °
R 2
i€
| |8
' 3
LT [ ] !
S A
! = | rpubanoaHas
THI0CKOCTTIE 94
G112
aHmerHa K- | 237 -
1. AHTeHHa.
2. KabenbHbit BBOA,
3. DNEeKTPOHHbIN 6NOK.
4. KpblWwKa KnemmHoro 610kKa.
5. KpbiwKa anekTpoHHOro 610kKa.
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14.11 MepexodHoii pnaney ypoeHemepos ULMRADAR c S — aumeHHoli 50 mm*
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14.12 MepexodHoii pnaxey yposHemepos ULMRADAR c F — anmeHHoli 68 mm*
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! MndopmaLma o TMne aHTeHHbI yKa3aHa B N.3.3 HacTOALLEero pyKoBOACTBa.
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14.14 TpebosaHusa kK moHmaiy yposHemepoe ULMRADAR Ha nampy6kax [y100

u ly150 npu usmepeHuu NpodyKmoe pacmumesibHO20 MPOUCX0XOeHus (3epHa,
KombuKopma, cou u m.o.)

ULMRADAR-4
SIS /6=l 8
SUS] : P
N D ” -....\ N [;,-I
|8 = Mampysox
bynrep | |
\\ /_/"
N e T T /
___________ . S :
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14.15 Ucnonwb3oeaHue KabenbHO20 86800a 0715 MOOKAIOYEHUSA YpOBHEMEPd Ka-
6enem Kpyano20 cevyeHUs ¢ 3auumoli MemasnsopyKasom

[nAa noaKntovYeHna ypoBHeEMepPa Kabenem Kpyr/iioro ce4eHua ¢ 3alnTonm metann-
OpyKaBOM, He0bXoAMMO MCNONb30BaTb COOTBETCTBYHOWMIA KabenbHbl BBOA, NO-
CTaBNASEMbIN B KOMMJIEKTE C YPOBHEMEPOM.

H¥ *
==L
=
' . by
=y 2\
O6o- Kon-
MNos. HanmeHoBaHue
3HayeHue BO
1 HK1 BBoaHOM anemeHT 1
7 C YNNOTHUTENbHbIN 1
3IeMeHT
3 P3 UAHTMd)pMKLI,MOHHaFI 1
warba
4 PK2 HaxnmHasA ramnka 1
5 PK4 CronopHoe Konbuo 1
6 CK YcTponcTeo Kpenne- 1
HWUA MeTaNNI0PYyKaBa
Tun OnameTp 060104KM MOMEHT 3aTAXKMN,
pe3bbbl | Kabena min-max, Mm H*m
M20 6,5-13,9 53

MoMeHTbI 3aTAXKeK

OTKpPYTUTb OCHOBHOM KabenbHbli BBOA, ECIN OH MPUKPYYEH K YPOBHEMEPY,
OCTaBUB B KOpnyce YpoBHEMEpPA TONbKO BBoAHOM anemeHT (1, HK1). /inbo BkpytUTe

B KOpnyc yposHemepa BBO,CI,HOl‘;I 3NeMeHT KabenbHoro BBOA4da, €C/NN KabenbHblii BBO/4,
nocrtaBaAeTcAa oTaAe/NIbHO.

Pa3obpaTtb KabenbHbIl BBOA,

HapeTtb Ha Kabenb B AaHHOM NOC/NeAO0BaTENIbHOCTU — HA*KUMHYIO ramky (4) c
YCTPOCTBOM KpenneHua meTannopykasa (6), aHTUPPUKLMOHHYIO Wwaliby (3), ynaoT-
HUTENbHbIN 3nemeHT (1);

MpoTAHYTb MOHTUPYEMbI Kabenb B KOpMNyCc Ha HEOOXOAMMYIO A1 MOHTa)Ka
OJINHY.
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3aKpenuTb MeTaIZIopyKaB Ha YCTPOMCTBE KpenaeHns meTannopykasa (6).

3aBMHTUTb HaXKMMHYIO TraiKy (4) B BBOAHOW 3/IEMEHT C MOMEHTOM, YKa3aHHbIM
B TabnmMLemMoMeHTa 3aTAXKEK.

MNocne oKOHYaATENBHOIrO MOHTA)Ka KabebHOro BBOAa NPOBEPUTL COOTBETCTBUE
MOMEHTA 3aTAMKM HaXKMMHOW rankn (4) 3HaYeHUto, yKasaHHOMY B Tabauue mo-
MEHTa 3aTAXKEK.
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14.16 NodknroyeHue yposHemepa Kabesnem Kpyan020 ceyeHus ¢ 3auyumoli me-
masnnu4eckoii mpyboli

[na nogKnoyeHna yposHemepa Kabenem Kpyrioro ce4eHma c 3alLmMTon meTan-
nnyeckon Tpyboi, HeobxoaMMO WCMNONb30BaTb COOTBETCTBYHOLWMIN KabenbHbin
BBO/, MOCTaBAAEMbI/i B KOMMNNEKTE C YPOBHEMEPOM.

L=
e
t L
\'\. II'. I"-_
=~ s \g
Ob6o- Kon-
Mos. HanmeHoBaHue
3HayeHue BO
1 HK1 BBoaHOM anemeHT 1
) C YNNOTHUTENbHbIN 1
3NIeMeHT
3 P3 vAHTVId)pVIKLI,VIOHHaFI 1
warba
4 PK2 HaxXnumHas ramka 1
5 PK4 CronopHoe Konbuo 1
6 PK3 TpybHas mydTa 1

CocTaB KabenbHOro BBOAA ANA NOAKNOYEHMA
Kabena Kpyrnoro ceyeHmsa ¢ 3alMTon MeTannm4yeckomn Tpyooi.

Tun OnameTtp 060104KHK MOMEHT 3aTAXKMN,
pe3bbbl | Kabena min-max, Mm H*m
M20 6,5-13,9 28

MoMeHTbI 3aTAXKeK

OTKpYTUTb OCHOBHOWM KabenbHbli BBOA, €CAM OH MPUKPYYEH K YPOBHEMEDY,
OCTaBUB B KOpnyce YpoBHEMEpPA TONbKO BBOAHOM anemeHT (1, HK1). /inbo BkpytUTe

B KOpNyC ypOBHEMEpPa BBOAHOM 3N1€MEHT, eCin KabenbHbI BBOA, NOCTABNAAETCA OT-
AEeNbHO.

Pa3obpaTtb KabenbHbIl BBOA,
HapeTtb Ha Kabenb B JaHHOM NOC/NeA0BaTENIbHOCTU — HA*KUMHYIO ramky (4) c
TpybHOM MydTOM (6), aHTUDPUKLMOHHYIO Waliby (3), ynNOTHUTENbHbIV anemeHT (2);
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MPOTAHYTb MOHTUPYEMbI Kabenb B KOPNyCc Ha HEOOXOAMMYID ANA MOHTAa)Ka
AJIVHY.

3aBUHTUTb HaXKMMHYIO raiKy (4) B BBOAHON 31€MEHT C MOMEHTOM, YKa3aHHbIM
B Tab/MLE MOMEHTA 3aTAXKEK.

Moasectn Tpybonpososg K Tpyb6HOM mydTe (6) M NNOTHO 3aTAHYTH.

Mocne OKOHYaTE/IbHOrO MOHTaXa KabenbHOro BBOAa NPOBEPUTb COOTBETCTBUE
MOMEHTA 3aTAMKM HaXKMMHOW ramkn (4) 3Ha4YeHUto, yKasaHHOMY B Tabauue mo-
MEHTa 3aTAXKEeK.
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14.17 Ucnonwv3oeaHue KabenbHo20 8800a 071 NOOKAOYEeHUA yposHemepda
6poHuposaHHbIM Kabenem

[Ans noaknoyeHua yposBHemepa 6POHUpPOBAHHbIM Kabenem HeobxoaMmo uc-
NONb30BaTb COOTBETCTBYIOWMIA KabenbHbI BBOA, NOCTABAAEMbIM B KOMMIEKTE C
YPOBHEMEPOM.

M

| oot - 1

|
=y =

MNos. O603HayeHune HanmeHoBaHue Kon-Bo
1 HK1 BBoaHOWM anemeHT 1
2 C, K YNNOTHUTENIbHbIA 31EMEHT 2
3 P1, P2 [NnacTMKoBaAa BCTaBKa 2
4 AK2, AK5 Ha*kumHas ramnka 2
5 AK3 YCTponcTBO 3aKpenneHns 6poHu 1
6 AK4 Konbuo ¢ukcaumm 6ponHmn 1
7 AK6 YNNOTHUTENbHAA ranKa 1

CocTaB KabenbHoro BBOda ONA NOAKNHOYEHUNA 6pOHMpOBaHHOI'O Kabens.

[nametp dvameTtp
Tun BHYTPEHHEN MomeHT Hapz)goH,?quM MomeHT
36601 000/104KM Ka- | 3aTAXKKY, «abens 3aTAXKKM,
P 6ens H*m in-max H*m
min-max, Mm !
MM
M20 6,1-11,7 53 9,5-15,9 78

MoMeHTbI 3aTAXKeK

MoarotoBbTe Kabenb K BBOAY B ypOBHEMEP, NPeaBapUTENIbHO CHAB BHELLHIOK
nsonaumnto n ocsoboams ot GpoHU. BpoHA AOMKHA BbICTYNATb 33 BHELWHIOW 060-
JIOYKY MaKCcMMym Ha 18mm. [ns ypobcTBa MOHTAXKa Kpasa NeHTOYHOM BPOHN Heob-
XO04MMO HagpesaTb.

OTKpPYTUTb OCHOBHOM KabenbHbli BBOA, €CIN OH MPUKPYYEH K YPOBHEMEPY,
OCTaBUB B KOpnyce YpoBHEMEpPA TO/IbKO BBOAHOM anemeHT (1, HK1). /Inbo BkpyTUTE
B KOPNYC ypOBHEMEPA BBOAHOM 3N1eMeHT KabenbHOro BBoAa, ecnun KabenbHblii BBOZ,
NOCTaBNAETCA OTAE/bHO.

Pa3obpaTtb KabenbHbI.
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HageTb Ha Kabenb B 4aHHOM NOC/NeA0BaTe/IbHOCTM - YNIOTHUTENbHYIO ranky (7),
NNaCTUKOBYIO BCTaBKY (3,P2), ynnoTHUTENbHbIN anemMeHT (2, K), Ha*KMMHyIO rainky
(4, AK5), Konbuo ¢uKcauum 6poHun (6,AK4), ycTponcTBO 3aKpenaeHus bpoHu (5,
AK3), HaxkumHyto raiky (4, AK2), nnactukosyto BcTaBky (3,P1), ynioTHUTENbHbIN
anemeHT (2, C) u sBBoaHOM anemeHT (1, HK1).

MPOTAHYTb MOHTUPYEMbIA Kabenb B KOPMNyC Ha HEOOXOAMMYIO A5 MOHTaXKa

AJNHY

3aBUHTUTb HaXKMMHYIO raiKky (4) B BBOAHOW 3/IEMEHT C MOMEHTOM, YKa3aHHbIM
B Tabnunue

YcTaHOBUTE YCTPOMCTBO 3aKpenaeHua 6poHu (5) B HaXKMMHYO raiky (4), nputa-
HYTb Kabenb, A0 ynopa 6poHM B YCTPOMCTBO 3aKpenaeHus. Pacnpegennte 6poHto
PaBHOMEPHO.

MNocToAHHO HapaBnMBan Ha Kabenb, 3aTAHUTE Ha*KMUMHYK raiky (4, AK2) no
ynopa (¢ MMHUManbHbIM MomeHTOM 20H*M). MpoBepuTb 3aKpeneHne BPOoHM.

3aTAHUTE YNNOTHUTENIbHYIO raiKy (7) ¢ MOMEHTOM, YKa3aHHbIM B Tabauue 3, Ao
NMOMHOIO 3a)aTuAa BHeLwHen 060/104KHN.
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Mocne oKOHYATENBHOIO MOHTa)Ka KabenbHOro BBOAA NPOBEPUTL COOTBETCTBUE
MomeHTOB raek AK2,AK5 n AK6 3HauyeHusaMm, yKa3aHHbIM B TabaunLe MomeHTa 3aTa-
KeK.
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