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arcHTCTBA II0 TEXHMYECKOMY DPETYJIHMPOBAHUIO U METPOJIOrMU OT 24 aBrycta 2018 r.
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Onucague THUHA CPEACTB HM3MEPEHHI ABIAETCS OOS3aTENBHBIM  IIPHIIOKEHHEM
K HaCTOAIIEMY CBHUACTCIBCTRY.

3amectutens PykoBoguTens
DenepanbHOro areHTCTBA

Cepus CU




Cpok aencteua po 18 ok‘raﬁpﬂ 2023 r.

IIponnen npuxasom Peneparb-HOro areHTCTBA 10 TEXHHUECKOMY PETYITMPOBAHMIO 1
MeTpoJIoruu oT 18 okTAGpA 2018 r. Ne 2177

3amectutens PykoBoautens
QenepabHOro areHTCTBA




MMHHCTEPCTBO NPOMBIIIIEHHOCTH H TOPTOBIH
POCCHHCKOHN ®EIEPAIIHHA

®EJEPAJIBHOE A'EHTCTBO
11O TEXHHYECKOMY PETYJIHPOBAHHIO U METPOJIOTHHA
(PoccTannapr)

NMPHUKA3

18 oxta6pa 2018 r. 2177

Mocksa

O npoJieHHH CPOKA AHCTBHS CBHAETENLCTB
00 yTBep:KICHHH THIA CPeACTB H3MepeHHH

Bo wucnonneHne AAMMHMCTPAaTHBHOIO perjaMeHTa M0 MpeAoCTaBIeHHIO
DenepanbHbIM areHTCTBOM [0 TEXHMUYECKOMY PETYJIHPOBAHHIO M  METPOJIOrHA
roCyAapCTBEHHOH YCIIYTH MO YTBEPXACHUIO THUIA CTAHAAPTHBIX 0Opa3lioB WIM THOA
CPEICTB U3MEpeHUH, YTBepKAEHHOTO NpuKazoM MHHHCTEpPCTBA MPOMBIIUIEHHOCTH
u Toproiu Pocculickoit ®enepainu ot 25 utoHsa 2013 r. Ne 970 (zapeructpupoBal
B Munucrepcrse woctuuun Poccuiickoii @eaepauun 12 centadpsa 2013 r. Ne 29940)
(manee — AAMWHHCTPATHBHBIH PEIVIAMEHT), IT P M K & 3 B B & 10:

1. [TpoanuTh CpOK AeHCTBHA CBUIETEILCTB (CEpTH(HUKATOB) 00 YTBEpKIASHUH
THIA CPEJACTB HM3MEPEHHH COIJIacHO IMIpWJIaraeMoMy IIEPEYHI0 THUIIOB CPEACTB
HU3MEPEHHUH Ha OCIIeIyIOIIHE S5 JeT.

2.  VYnpasnenuio Merponorun (.B.I'orones), PI'YII «BHHHMMC»
(A.HO.Ky3uH) obecrnedWTh B COOTBETCTBHH C AJMHHMCTPATHBHBIM pEriiaMeHTOM
oopMieHHe CBHAETEILCTB HA YTBEP)KAEHHBIE THIIBI CpPeACTB M3MepPeHUi
C ONUCAHWEM TUIIOB CPEACTB M3MEPEHHH M BbIAauy HX IOPHAHYECKOMY JIHMIYy HIIH
HHIUBHIYATEHOMY TIpeANPHHUMATEIIO.

3. Koutpons 3a UcroiHeHHEM HACTOSIIEro MpUKa3a OCTaBIAK 3a COOOiA.

3amecTUTeNs PykoBoguTens C.C.I'ony6GeB

4 ™
MOANMHHWK 3NEKTPOHHOre ROKYMEHTa, NognucaHHoro 201,
XPAHUTCA B CMCTEME 3NEKTPOHHOMO AOKYMEHTOO00DOTA
befepansHoe areHTCTBO NO TEXHWYECKOMY PEryNMPOBAHKIO H
METPONArum,

CBEAEHWA O CEPTU®KKATE 2N

Ceprudmkar: 00E1036ECDC011E780DAEDD71B1B53CD41
KoMy ewpar: FonyGes Ceprei Cepreeauy
Leiicreurenen: ¢ 20.11.2017 po 20.11.2018




MHHUCTEPCTBO [TPOMBIIIJIEHHOCTH H TOPTOBIHA
POCCHHCKOM ®EJEPALIAU

OENEPAJIBHOE ATEHTCTBO
IO TEXHUYECKOMY PEI'YINPOBAHHIO U METPOJIOI'YH
(Poccrangapr)

IIPUKA3
24 aprycra 2018 r. . 1812

Mocksa

O nepeodopmiieHHH cBHETENLCTBA 00 YTBep:KIeHHH THNA CPEACTBA
n3mepennii Ne 53520 «¥YpoHemepbl MmukpoBoaHoBbie Micropilot FMRS#
H BHeCeHHH U3MeHeHHH B ONHCaHHe THNA

Bo ucmonHenHe AIMHHHCTPaTUBHOIO peMlaMeHTa IO IPeJ0CTaBISHHIO
PencpanbHBIM areHTCTBOM II0 TEXHUYECKOMY DETYIHUPOBAHHIO U METPOJIOTHH
rOCYAapcTBEHHOH YCIYTH 10 YTBEp)KOCHHIO THNAa CTaHAAPTHBIX 00pasiioB
WIH THNA CPEeICTB W3MEpPEHHH, YyTBep)XAEHHOro InpukasoM MuHUCTEpCTBa
OPOMBIIIJIEHHOCTH U TOproBiH Poccuiickoit @enepanuu ot 25 urons 2013 r. Ne 970
(3aperucTpupoBaH B MunucTepceTBe octulud Poccuiickoit @enepanyu 12 cenTsdpa
2013 r. Ne 29940) (manee — AJIMMHHUCTPaTHBHBIM perjamMeHT) H B CBA3H
¢ obpamenuamMu OO0 «IDHapecctXaysep» 6/0 Ne ¥27032018-3, Ne ¥27032018-5
ODpUKa3blBalo:

1. BHecTu U3MEHEHHsS B ONHUCAHUE THUIIA HA YPOBHEMEPHI MHKPOBOJIHOBBIE
Micropilot FMRS*, 3apeructpupoBattbie B @enepanbsHoM UHGOpMaLEOHHOM (QOHAE
no ofecneueHMI0 eIMHCTBa U3MEPEHUH, C COXpaHEHUEM PETrHCTPALOHHOT0 HoMepa
55965-13, u3710KUB €ro B HOBOW PEAAKUHH COTJACHO IPUWIOKEHUIO K HACTOALIEMY
NIpHKazy.

2. YcranoButh nosepky no gokymenty MII 55965-13 «I'CH. YposHeMepsl
MuKpoBosHOBBIe Micropilot FMRS5*, Metoauka noBepku» ¢ usMeHeHMeM Ne 1,
yreepxxaerHoMy PI'VII «BHUAMUMC» 24.04.2018 m pacnpocTpaHMTb JACHCTBHE
NOKYMEHT2 Ha YpOBHeMephl MuKpoBonHoBbie Micropilot FMRS5*, naxopsmiiecs
B 3KCILTyaTaliH.

3. TIlepeogopmuts cBHaeTenscTBO 00 yTBep)kaeHMH Ttuma Ne 53520
«YpoBHeMepbl  MHKpoBoiHOBble Micropilot FMRS5*», 3apeructpuposaHHOe
B @enepanbHoM HH(pOpMaHOoHHOM (oHAe o ofecnedeHUI0 eAUHCTBAa M3MEpeHUH
o HoMepoMm 55965-13, B cBA3H C NEpEeUMEHOBAaHHEM IPEANIPHUATHA-U3TOTOBUTEIIS
¢ EndresstHauser GmbH + Co. KG, I'epmanus Ha Endress+Hauser SE+Co. KG,
I'epmanns.

4. Yupasnenutwo metposorud (JI.B. Foromes), ®I'YII «BHUMMC» (A.IO.
Ky3uH) of0ecnedyuTb B COOTBETCTBUUM ¢ AJMHUHHUCTPATUBHBIM PETTIAMEHTOM



2

o(opMIEHHE CBUAETENbCTBA C OMUCAHHEM THIIA CPENCTBA H3MEPEHHH K BBIAAYY €ro
IOPHAWYECKOMY JHIYY WA HHIUBHIYANEHOMY MPEANPHHUMATEIO.

5. KoHTpoI1b 33 HCTIOMHEHUEM HACTOAIIETO IPUKa3a OCTABJIAIO 38 COOOI.

3aMectutens Pykopoaurens C.C.T'ony6en

NoaNMHHYK INEKTPOHHOO ACKYMEHTA, NOANMCaHHOrO N,
XPAHHUTCR B CUCTEME AMNEKTPOHHOIO ROKYMEHTOO6OPOTa
®EACPANLHOE areHTCTBO NO TEXHUHECKOMY PEryupoaaHuIo 1
METPONIorMK.

CBEAEHWA O CEPTM®WMKATE 201

Cepudukar: 00E1036ECDCO11E780DAE0071B1B53C041
KoMy ewaan: lonybes Cepreit Cepreeany

DeficreuTenen: ¢ 20.11.2017 go 20.11.2018

N




ITpunoxenue k ceunerenscTBy Ne 53520/1 Jlumer Ne 1
06 yTBEPKJEHUH THIIA CPENICTB U3MepeHuit Bcero smctoB 9
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OITUCAHME TUITIA CPEACTBA U3MEPEHUN
(B pemaxuu, yTBep)XKAeHHOM mpuka3oM Poccrangapra Ne 1812 ot 24.08.2018 1.)

YposHeMeprsl MUKpOBOIHOBBIE Micropilot FMRS5*

Hazna4yeHne cpecTBa H3MepeHHi

VYpoBHeMepsl MEKpOBONHOBEIE Micropilot FMRS5* (manee ypoBHeMeps!) mpeaHasHadeHsbl I
HEIPEPHIBHOIO U3MEPEHHUS YPOBHS Pa3IM4YHBIX IPOLYKTOB: XKHUIKOCTEH, BA3KUX XKUAKHX MacC, MyJIbI,
CBIMYYUX TPOIYKTOB.

OnucaHue cpeacTBa H3MePeHMI

VpoBHEMEPBEI COCTOSAT M3 HEPBUYHOTO IIpeobpa3zoBaTens (aHTEHHBI) M 3JIEKTPOHHOIO
npeobpa3oBaresid B KOMIIAKTHOM HCIIONHEHNUH, YCTAHOBICHHBIX B TEPMETHYHOM KOPITYCE.

IIpuHuMI M3MEpEeHUH ypOBHS OCHOBAaH Ha ONpPENCICHUH BPEMEHHU NPOXOXNKIEHUS DIIEKTPOMAr-
HuTHOTO curHana (nmpuaumn "Time of Flight") ot nmepeuuHOro npeobpazoBatens (aHTEHHEI) yPOBHEMEDPA
K MOBEPXHOCTH M3MEPAEMOM Cpefbl B OOpaTHO. YPOBHEMEp M3MeEpseT JUCTAHLIHWIO OT IIEPBHYHOrO
npeobpaszoBareiia 10 TOBEPXHOCTH MPOAYKTa B PACCUMTHIBAECT YPOBEHD C UCIIOJIb30BAHMEM 3HAYCHHUS
CKOPOCTH PacHpOCTPaHEHH IEKTPOMArHUTHOTO CUTHAJIA U TaHHBIX HACTPOMKH.

VpoBHEMEpP MOHTHpPYETCS Hall IIOBEPXHOCTHIO M3MepseMoit cpesl. B 3aBHCHMOCTH OT KOHCT-
PYKTHBHOTO MCIIOJHEHMsI aHTEHHBI M 3JIEKTPOHHOTO NpeoOpa3oBaTeNsl BBITYCKAIOTCS pa3IHYHbIE
HCIIOJIHEHHS YPOBHEMEPOB (pHc.l), ImpenHa3HadeHHBIE [UI1 YCTAHOBKH B OTKPHITOM IMIPOCTPAHCTBE
U/MIH B BOJNHOBOAAX (M3MEPHUTENBHEIX KONOALAX, BRIHOCHBIX Kamepax u Jip.). IIpy Heo6XomIuMOCTH
YPOBHEMED MOXET ITOCTABIATHCA B KOMIUIEKTE C H3MEPUTENHHBIM KOOAIEM MM BBIHOCHOM KaMepou
(Gaiinac) s MOHTaXa Ha pe3epByape.

Yposuemeps! ucnonsenuii Micropilot FMRS50, FMRS51, FMRS52, FMR53, FMR54 (tab6n. 2)
IpeAHa3sHaYCHbl IPEUMYIIECTBEHHO I IPUMEHEHHUS € XKUAKOCTIMH M Imynbiiamu, Micropilot FMRS56,
FMRS57 (1abi. 3) - IperMyLIECTBEHHO IS IPUMEHEHHUS C ChITYYMMH IIPOIYKTaMH U ITyJILIIAMH.

Hactpoiixa ypoBHEMEpA OCYIIECTBIISIETCS HA MECTE MOHTaXKa W/HITH Yepe3 uHTepdeiic nudposoi
KOMMYHUKaIui. V3aMeputenbHas MHQOpManms MOXET IepelaBaThCs B BHIE aHAJIOrOBOIO H/HIH
mudposoro curHana (HART, Profibus-PA, Foundation Fieldbus) B koHTposuiep, mepcoHanbHBIN
KOMITBIOTED, YCTPOUCTBO MHAMKALMY U PETHCTPALIMA W/HIH MOKET OBITh CUMTaHA C JIUCILIEs ypOBHEMeEpa
W/UIM BEIHOCHOTO OJI0Ka yrpasneHus ¢ puciieeM FHX50 (puc. 2).

B npubope peanmzoBaHa QyHKUMS MPOTPAMMHOTO TOJABJICHHS JIOXKHBIX 3XO-CHTHAIOB IS
JIOCTHXXEHUS OONBIIEH TOYHOCTH U JIOCTOBEPHOCTH.

B coctaB anekTpoHHOro mpeoOpa3zoBarens BKIIOYCH (PYHKIIMOHATBHBIH GJIOK paclIMpeHHOR
CaMOJHAarHOCTHKH, KOTOPBIA HEIPEPBHIBHO B Ipolecce paboThl BBIIONHSIET (DYHKIIHH KOHTPOIST
HCIPaBHOCTH 4YacTel ypoBHeMepa. Pe3ynpTaThl CaMOIUMArHOCTHKM B BHJIE YHMCIIOBBIX BEIHYMH
H COOOILERMH UL IOIb30BATENS] MOTYT OBITH CUMTAHBI € IUCIUIES YPOBHEMEpPA H/WITH MOTYT TI€peIaBaThCs
B BHUJIE BEIXOJTHOTO CUTHAJIA.

YpoBHEMEDEI MOTYT UMETH IIPOTPaMMHUPYEMBI TACKPETHBIA BBHIXOTHOM CHIHAJ, HACTpaHBaeMBbIA
Ha NpeJeIbHOE 3HaUeHNE YPOBHS HITH IPYToro napameTpa (HallpuMep, HarpshKeHHS TUTaH|s YPOBHEMEDA,
TEMIIEPATYPBI B KOPITyCe 3IEKTPOHHOTO NpeodpazoBatelis) Uil aBapuiHOM CHTrHATH3AINH, 0OecIeunBas
byHKIMOHAIBHYO 6e3onacHocTh cornacHo SIL2/3 mo IEC 61508 (I'OCT P M3K 61508-x-2007).

VYpoBHEMEpEl NPHUMEHSIOTCS TaKXe Ul BBIYHCICHHWS W WHIMKAIMH OO0beMa XHIOKOCTEH
¥l CHIIYYHX MaTepHaIOB B pe3epByapax.

YpoBHEMEDE! BEITYCKAIOTCS B 0OBIYHOM MIIHM B3PEIBO3AIIMIIEHHOM UCITIOTHEHUIX.

Jng obciryxuBaHud, HACTPOWKHU, NTHUATHOCTHKHA YPOBHEMEPOB C IMEPCOHAIBHOIO KOMITBIOTEPA
MOJKET HCIIONIb30BaThCs cepBHCHas nmporpamMma FieldCare.




JImeT Ne 2
Bcero muicros 9

BHelHu# BU YPOBHEMEPOB IIPHBEICH HA PUCYHKE 1.

FMR56 FMRS57

Pucynok 1 - Buemmawuii 8u ypoBHeMepoB Micropilot FMR5*

PucyHok 2 - Baemmnuii BU BHIHOCHOTO 0JI0Ka HHAVWKAIMY U yipasieHus FHXS50
B xoHCTpyKIIMH nprbopa IpeayCMOTpeRa OIOKHPOBKa KIIABHATYPHI OTHOBPEMEHHBIM Ha)KaTHEM
wiaum - + ) + £, ¢ moMompio KOTOpO#t GIOKHpPYETCS JOCTYH KO BCEM OIEpAIHsM B MEHIO IPHOOpA.




JIuet Ne 3
Bcero mictoB 9
)
B ypoBHEMEpaX KOHCTPYKTHBHO MPEAYCMOTPEHO HAIMYHE 3AIMMUTHI OT 3aIlUCH IIOCPEICTBOM
nepekirodarens GIOKHpoBku. Ilepeximouarenb OGIOKHPOBKM MOXET MMeTh jBa cocrosHus: "Off
("Bexirouen”) wmm "On" ("Bxomouen") (puc. 3).

Pucynok 3 - [lepexirogarens GIOKHPOBKH

Ecim alrapardas 3aliuTa OT 3allUCH aKTUBHPOBaHA, HA JHUCIIICS YyPOBHEMEpaA 0T06pa)KaCTC$I

cuvBon 1] (puc. 4).
|i
i

XXXXXXXXX

4.00

o

Pucynok 4 - CHMBOJI BKIFOYEHUS 3aIUTH OT HECAHKIIHOHMPOBAHHOTO JIOCTYIIA K
HacTpolikam mpubopa

JIs IpuMeHeHHs ypoBHEMEpa B YUETHO-PACUETHBIX OMEPaIHaX MEpeKIodYareib OIIOKHPOBKH
MOXET OBITH 3aKJIECH MapKOW IOBEPHUTEIIS, Taloke KOHCTPYKTHBHO IPEAyCMOTPEHA 3allldTa KOpIyca
3JIEKTPOHHOIO NpeobpazoBarels IIoMbaMu HaZA30pHOTO opraHa (puc. 5).

Pucynok 5 - Cxema mmoMOHpoBaHus KOpIIyca ypoBHEMEpa




JIuct Ne 4
Bcero mucros 9

})orpaMMnoe obecrieyenne

Iporpammuoe obecnieuenne (T10) ypOBHEMEPOB COCTOMT M3 JABYX uacteit Firmware u
Software. OBpaboTka pe3ynbTaToOB H3MepeHHUil U BEMUCIEHUH (METPONOIHUECKH 3HAYNMAS 9aCTh I10)
UPOBOAUTCA 110 CICHUATBHBIM PACYETHBHIM COOTHOIUEHHUAM, COXPaHAEMBIX BO BCTPOECHHOM IIporpaMme
(Firmware).

Hoctyn x umnpposomy wunentupmxaropy Firmware (KOHTPONBHOM CyMMe€) HEBO3MOXEH
(TIpOBOAMTCS CaMOAMATHOCTHKA 6e3 0To6pakeH s KOHTPOIBHOM CyMMBI Ha IUCIUIEE),

HanMeHOBaHME TPOrpaMMHOIO ofecledenns OTOOpAXAeTCs Ha HCIIIee peobpazoBaTens
TP €ro BKMoYeHWH. neHtndukanumonnsie momepa Firmware 0TOGpaxkaroTcs Kak HEaKTHBHBIE,
HE II0JyIeXaliee H3MEHEHHIO.

Hanmenonanwue ITO umeer crpyxrypy X.Y.Z, rae:

X - nneHTHQUKaIHOHHEIH HoMep Firmware o6o3nagaercs 01;

Y - upenTHUKaIMORHEIH HoMep Tekymeit Bepcuu Software (00 1o 99) - XapaKTEpU3YFOIIHT
(yHKIMOHATBHOCTS IpeobpasoBatens (pasiuuHble TPOTOKONBI IH(POBOL KOMMYHHKAI[UH, a TakXe
COBMECTHMOCTD C CEPBHUCHBIMH IIPOIPAMMAMH);

Z - cnyxeOHbIH MACHTHOUKAUMOHHBIN HOMep (HAIPHMEp, IS YCOBEPIICHCTBOBAHHMS HIIH
YCTpaHeHHS HETO4HOCTe# (bugs tracing)) - He BiHsAeT Ha QYHKUHOHATHHOCTH H METPOIOTHUECKAE
XapaKTEpUCTUKH YpOBHEMEDA.

WnentuduKkanroHHEIE JaHHBIE HPOTPAMMHOTO OOECIICUeHHs! YPOBHEMEDPOB IIPEICTABIECHEI
B Tabmune 1.

Tabmuna | - Upentudukannonusle qanasie [10

MaenTudrKainoHHbIe faHHEE (IPU3HAKH) 3HaueHue
lnentudukamuonsoe Haumenosanue 110 FMR5x
Homep Bepcum (MaeHTHOUKaMOHHEI HoMep) 1O He mmke 01.yy.zz
[{udposoit nueaTHduKatop [10 HE 0TOOpaXkaeTcs

YPOBEHb 3alIUTHI MPOTPAMMHOTO 0OECHEUCHHs OT HENPEIHAMEPEHHEIX U TIPeIHAMEPEHHBIX
H3MCHEHHH B COOTBETCTBHH C P 50.2.077-2014 coorBeTcTBYET ypoBHIO "BEICOKHIT".
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JaR YTBCPKAEHUS THIIA

JIucer No 8
Bceero auctos 9

HAaHOCHTCA Ha KOpIycC YpOBHEMEDA H/Mnn TUTYJIBHBIC JHUCTBI PYKOBOJACTBA IIO SKCILIyaTanuu

U MACIopTa ypoBHEMeEpA.
KomiutekTHOCTH cpemcTBa H3MepeHuii

Tabiwna 4 - KoMInekTHOCT cpesicTBa u3Mepenmuit

Hanmenopanue O6o03HaucHHe

Konu-
YECTBO

ITpumeyanne

YpoeHemep: Micropilot FMR5*
Micropilot FMR5* FMRS50/51/52/53/54/56/57

1 o,

B cootBeTcTBHHI
C 3aKa3oM

WsmeputenbHblit KONOMEN] MM BEIHOCHAS KaMepa (6aitmmac)

1 urt.

B coorBercTBHM
C 3aKa30oM

Benomorarensuble IpuHaIIeXHOCTH:

71132889 - Kpsiika 3amuraas GT18/GT19/GT20

71132222 - BerrocHo# 610k HHIMKANMK U ypaBnerus FHX50
XPF0020 - MameputensHeli mpeobpasoBaTelis ypoBHeEMepa
(Momynb 21K TpOHHEII)

XPF002* - AuTenHa yposHemepa FMR5*

71132890 - Kpenex ms FHX50, tpy6ka 1"/2"

71105890 - 3ammTa pynopHoit anTeHHEI, 80MM

71105889 - 3ammTa pynopHoit antenusr, 100Mm

942223-9000 - ¥ nnuHuTENs aHTEHHE! MeTammmdeckuii FAR10
71162776 - Kponurreitn MmonTaxssii mis FMR50/56
71094020 - nprukpyunBaemsblii Granen FAXS50

71162242 - Kossipek 3ammtasi GT18/GT19/GT20 316L (Hepx.)
71128617 - 3ammra ot nepenanpsixenns (OVP10),1-xan.
71128619 - 3amura ot nepenanpsokenus (OVP20), 2-kan.
51006326 - 3ammra oT nepesanpsoxenns HAW569

71125400 - 3ammTa ot nepenanpsoxkerus HAWS562

71217125 - KommynukaTtop SFX350

71217126 - Kommynukarop SFX370

HMXS50 - IlpeoGpazosarens curgana HART

51002375 - Biiok muaTanus RNS221

71162777 - UNI - pnanen 3"/DN80/80, pymop 80mm
71162778 - UNI - pnaner 4"/DN100/100, pynop 80mm
71162780 - UNI - pnanen 6"/DN150/150, pynop 80mm
71162781 - UNI - pnanern 4"/DN100/100, pyrop 100mm
71162782 - UNI - dpiraren 6"/DN150/150, pynop 100Mm

B coorBercTBHM
C 3aKa3oM

Komnakr-guck ¢ cepeucHOi nporpammoii FieldCare mitu DeviceCare

1 .

P YKOBOJACTBO IO 3KCILTyaTaliuu

1 ak3.

Jlns coorsercr-
BYIOIIIETO
HCIIOJTHEHHS
ypOBHEMEpa

ITacmopT

1 5Kk3.

Meronuka mosepku MIT 55965-13 ¢ u3menenuem Ne |

1 axs.

IloBepka

OCyECTBIIeTCS 0 AoKkymMeHTy MII 55965-13 "T'CH. YpoBHEMEpEI MHKPOBOTHOBEIE Micropilot
FMRS5*. Meronuxa nosepku" ¢ usmernenuem Nel, yrBepxkaenHomy OI'VIT "BHUUMC" 24.04.2018 r.




JIucr Ne 9
Bcero nmctos 9

OCHOBHEIE CpeACTBA ITOBEPKH:

—  paboumii stanon 1-oro paspsna no ITOCT 8.477-82 (ypoBHEMepHas IOBEPOYHAS YCTAHOBKA
no I'OCT 8.321-2013);

—  pyleTKa u3MepuTelbHasl MeTauinyeckas 2-ro knacca o 'OCT 7502-98, kommapupoBanHas
no MU 1780-87.

JloryckaeTcs: mpuMeHEeHHE aHAIOTHYHEIX CPEACTB HOBEPKH, O0ECTIEUMBAIOIINX ONpe/IeIeHHe
METPOJIOTHIECKUX XapaKTEPUCTHK, MoBepseMbix CH ¢ TpebyeMoil TOYHOCTBIO.

3HaK NOBEPKM HAHOCHUTCS B IACIIOPT HUIIM CBHAETENLCTBO O IOBEPKE.

Caeagenns 0 MeToauKax (MeToxax) H3MepeHHH
IIPUBEIEHBI B SKCILTyaTallUOHHOM JOKYMEHTE.

HopmarnBHbIE H TeXHHYECKHE JOKYMEHTBHI, YCTAHABIHBAKOIIME TPeGOBAHHS K ypOBHEMepam
MHKpPOBOTHOBLIM Micropilot FMR5*

I'OCT P 52931-2008 TIpu6ope! KOHTPONS M PETYIMPOBAHUS TEXHOJOTHYECKHMX IPOIECCOB.
OO1mmue TeXxHUYEeCKHe YCIIOBHUS

Texnuyeckas noxymeHTauus GUPMBI-U3TOTOBUTENS

H3rorosurens
®upma Endress+Hauser SE+Co. KG, I'epmanuns
Anpec: Hauptstrasse 1, D-79689 Maulburg, Germany
Tenedon: +49 7622 28 0, dakc: +49 7622 28 14 38

E-mail: info@pcm.endress.com

3aaBuTEND
O61mecTBO ¢ OrpaHMYEHHOH OTBETCTBEHHOCTHIO "D pecct+Xaysep"
(00O "Suapecct+Xayzep")
Anpec: 117105, Mocksa, Bapmasckoe mocce, 1.35, ctp. 1
Tenedon: +7 (495) 783-28-50, dakc: +7 (495) 783-28-55
E-mail: info@ru.endress.com

HcenbiTaTenbHBIH EHTP

OQenepaibHOE  TOCYHApCTBEHHOE YHHTapHOe mpeanpustHe "Beepoccmilckuii  HayuHO-
HCCIIeIOBATEIbCKUN HHCTUTYT METPOJIOTHYecKot ciyx6n1" (OI'YII "BHUUMC")

Agnpec: 119361, r. MockBa, yi1. O3epnas, 1.46

Tenedon: +7 (495) 437-55-77, paxc: +7 (495) 437-56-66

Web-caiitT: www.vniims.ru

E-mail: office@vniims.ru

Arrecrar akkpemuranua OI'YIT «BHUMMC» 1o IpoBeAeHHIO UCITHITAHAN CPEICTB H3MEpEHH
B Henax yreepxkaeHus tuna Ne 30004-13 or 29.03.2018 1.

3aMecTHUTeNb

PyxoBoautens @enepaipHOro
areHTCTBA 110 TEXHUYECKOMY
PETyJIMPOBAHMIO ¥ METPOJIOTHH

A.B. Kynemos

2018 r.
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BCEPOCCHUCKHUHA HquHO-I/ICCJIEz[pBATEJILCKI/Iﬁ UHCTUTYT
METPOJIOTHUYECKOM CJIYKBbI
(PI'YII "BHUHMC")

YTBEPXKJIAIO
3aMeCcTUTEND I[PIpCKTOpa

» Wt\ﬂﬁ_ﬂPOHBBOﬂLTBCHHOH METPOJIOTur
N "BHUMMC"

B. UBanuukoBa

&X5% 2018 r.

TocynapcTBenHasi cucTeMa ofecnedeHHsl eTHHCTBA H3MepeHHUH

YposHemeps! MukpoBo1HOBbIe Micropilot FMRS*

MeToauka noBepKu
MII 55965-13

¢ u3MeHeHueM Nel

MockBa
2018



1. BBEAEHUE

1.1 Hacrosmmii MDOKYMEHT pacIpOCTPaHAETCd Ha YPOBHEMEPHl MHKDPOBOIIHOBBIC
Micropilot FMR5* npoussoactsa dupmsr Endress+Hauser SE+Co. KG, I'epMarus, IPH UCIIONB-
30BaHUM HMX B cepax pacmpoCTpaHEHHs TOCYAAPCTBEHHOIO METPOJOrHIeCKOro KOHTPOJ U
HA30pa, ¥ YCTAHABIMBACT TPEOOBAHUS K MCTOAAM H CPE/ICTBAM MX NEPBUYHOM U IEPHOJHIECKON
TIOBEPKH.

1.2  Hurepan Mexay IOBEpKaMH - 5 J€T.
Pasgen 1. (M3menennan penaxnus, Hzm. Nel)

2. OIIEPAIIMA IIOBEPKHA

2.1 Ilpu npoBeseHUH MEPBIYHOM MOBEPKHU BBIIONHAIOT CIICAYIONIHE OLEpallku:

— BHemHu# ocMoTp, 1. 7.1;

— TpoBepKka HACHTHQUKAIMOHHBIX [aHHbIX IporpamMMHoro obecmeuenus (I10)
ypoBHeMepa, 1. 7.2;

— omnpobopanue, 1. 7.3;

— ompeeneHne METPOIOTHYECKUX XapaKTEPUCTHK, II. 7.4.

2.2 Tlpw npoBeeHUH MEPHONNIECKON TOBEPKH BEITOIHAIOT CIICAYIOMINE ONCPaIIHK:
— BHEMHU#H ocMOTp, 1. 7.1;
— TIpoBepKa HICHTU(HMKAIMOHHBIX JA@HHBIX HporpaMMHoro obecmedenus (I10)
ypoBHeEMEDa, 1I. 7.2;
— ompobosanue, 1. 7.3;
— OIpeJIeNICHIe METPOJIOTHYECKIX XapaKTEPHCTHK:
— ¢ IEMOHTaxeM, I1. 7.4.2;
—  6e3 IeMOHTaXa, Ha MeCTe dKCIUTyaTalluy ypoBHeMepa II. 7.4.3;
—  CO BCIIOMOTaTENIhHBIM YpOBHEMEpOM 1I. 7.4.4;
—  HMHTAMOHHBEIM METOAOM II. 7.4.5.
2.2 (M3menennas penaxnus, Hzm. Nel)

3. CPEACTBA IIOBEPKH

3.1 [lpu mpoBeaeHHM MOBEPKH IPUMEHSIOT CIEAYIOIIUE CPEACTBA U3MEPEHUM M BCIIO-
MorareJbHoe 000pyIoBaHHE:

—  pabounii aTanon 1-oro paspsiga mo [OCT 8.477-82 (ypneHEMEpHas OBEPOYHAs yCTa-
noBka o 'OCT 8.321-2013);

~ pyJleTKa H3MepHTeNbHas Meraumndeckas 2-ro kiacca Tounoctd mo I'OCT 7502-98,
koMmnapupoBanHas mo MU 1780-87;

— mamsHOMep nasepubiii GLM 80 Professional, muanason m3mepenuit ot 0,05 mo 80 M,
abcomoTHas MOrpemHoCTh 1,5 MM;

— MHJUTHAMIIEPMETP IMOCTOSHHOTO TOKa JUIA m3MepeHus B muanasoHe 0/4...20 MA ¢ oTHO-
CHUTENHHOM IIOTPEeNIHOCTEIO H3Mepenuii He Oonee 0,05 %;

— HMCTOYHHK IOCTOSHHOTO TOKa HampshxkeHueM 24 B, nepemenHoro Toka 220 B wacroroi
50 I'm;

— TepMomeTp Jaboparopusiii ¢ nero# aenerus 0,1 °C mo 'OCT 28498-90;

— 1mcuxpomerp acnuparuonssi mo TV 52.07-(T'PIIM.405132.001)-92;

— moacTaBKa (/IS IOBEPKH C NEMOHTAXEM COTIacHo I1. 7.4.1.2);



— YpOBHEMEp BCHOMOTAaTENbHBINA (151 TOBEPKH CO BCIIOMOIaTeJIbHBIM YPOBHEMEPOM CO-
riacHo 1. 7.4.4).

— TEePCOHATBHBIN KOMIBIOTED ¢ MporpaMMHbiM obecnieueHreM Heartbeat Verification ¢
BO3MOXXHOCTBIO TOAKIIOUEHHS K ypoBHeMepy npu nomown USB unu Bluetooth® unTepdeiica
(#ns IMUTALMOHHOM NIOBEPKH COTJIAcHO 1. 7.4.5).

3.1 (M3menenHas pegaxkmust, A3m. Ne 1)

3.2 JlomyckaeTcsl HCIIONB30BATh IPYTHe CPEICTBA U3MEPEHUHN, €CJIM OHM II0 CBOMM Xa-
pPaKTEepUCTHKAM HeE XyKe€, yKa3aHHBIX B II. 3.1.

3.3 Bce cpencrtBa u3MepeHUil JAOJDKHBI OBITh IIOBEPEHBI OpPraHaMU METPOJIOTHYECKOH
CITyOBbI 1 HMETH JIEHCTBYIOIIHE CBUACTEILCTBA O ITIOBEPKE.
3.3 (M3meHenHas penaxkuus, A3m. Ne 1)

4. TPEBOBAHUSA BE3OITIACHOCTH

4.1 Ilpwm npoesieHUH TOBEPKH COOIFONAFOT TPEOOBAHUS OE30IIaCHOCTH, OIPENEIIAEMBIE:

— TmpaBuUaMu 0e30MacHOCTH TpyJa U IMOXKapHOW O€30IMacHOCTH, ACHCTBYIOIIMMH Ha
OPENNPUATUH, IOBEPOUHOH yCTaHOBKE;

—  TpaBUiaM¥ 6€30TACHOCTH P SKCILTyaTaI[ii HCIOJIb3YEMBIX ITAIOHHBIX CPEJICTB U3-
MEpEeHUH, UCTIHITATeNIbHOTO 000pY0BaHUS U IIOBEPAEMOT0 YPOBHEMEDPA, IIPHBEACHHBIMH B JKC-
IUTyaTallHOHHOH JOKYMEHTAIIUH;

4.2 MoOHTaX IMEKTPHYSCKUX coeAnHeHu# mpoBoaaT B cootBercTBuu ¢ I'OCT 12.3.032-
84 u "[IpaBunamu ycTpoicTBa 31eKTpoycTaHoBoK" (pazaen VII).

4.3 K moBepke IONYCKaIOTCS JHIA, UMEIOUINE KBATHGUKAIIMOHHYIO I'PyNIy IO TEXHUKE
6e3onacuocty He HUXKe 1l B cooTBeTcTBUU ¢ "[IpaBmiamMu TEXHUKH 0€301aCHOCTH IIpH SKCILIya-
Talluy JIEKTPOYCTAHOBOK MOTpebuTeneil” W W3ydMBIIHE SKCILTyaTallHOHHYIO JOKYMEHTAIHIO U
HACTOSIIUAN JOKYMEHT.

4.4 K MMHTaIMOHHOMN NOBEPKE OMYCKAIOT JIHL, U3YUHUBIINX UHCTPYKIHIO 110 IIPUMEHE-
Huio TexHonorun Heartbeat™ wunu mpormeamux nHGOpPMaIMOHHBIH CEMUHAP 110 paboTe CO BCTPO-
eHHOU B ypoBHeMepe TexHonorueit Heartbeat™ c noarBepXaeHHEM COOTBETCTBYIOIIUM CBH/IE-
TeNbCTBOM, BhIaHHBIM kommnanueit OO0 "Ouppecc+Xaysep".

4.4 (Beegen nonoaHureasHo, M3m. Nel)

5. YCJIOBUS ITOBEPKH

5.1 Tlpu npoBeneHUH NEPBUYHON MOBEPKH COOIIOIAIOT CIEAYIOIIUE YCIOBU:

— TeMmImepaTypa oKpyxaromero Bozayxa 20 £5 °C;

—  OTHOCHTENbHAs BIAXHOCTH Bo3ayxa 30...80 %;

— armoctepHoe nasienue 86...107 xIla.

5.2 Tlpu mpoBeneHun MepHOIUUECKON MoBepkH mo m. 7.4.1-7.4.3 cobmonaror pabouue
YCJIOBHS 3KCILUTyaTallHH, [TPY 3TOM YCIIOBHUS JJIS OKPYXKAIOIETO BO3yXa COOMIONAIOT, KaK YKa3aHO
BIL 5.1.

5.2 (M3menennas penaxknus, Mzm. Nel)

5.3 Tlpu npoBeneHHH MEPUOAMUYESCKOM MOBEPKH 1O 1. 7.4.4 coOmonatoT pabodue ycIoBUs
JKCILTyaTaIiH.

5.3 (Bexen nonoanurteabHo, Uzm. Nel)

5.4 JlomyckaeTcs MpOBOAUTE IOBEPKY B paboueM nuana3oHe H3MEHEHHH YPOBHA B pe3ep-
Byape.

5.4 (BBenen nomosHuTeabHo, M3m. Nel)



6. IOATOTOBKA K IIOBEPKE
6.1 TIloaroroBka ypoBHeMepa K padore

Tlepe IpoBEIEHIHEM OBEPKH BEIIONHSIOT CIICAYIOMIME HOATOTOBATENbHBIC pabOTHL:

— IpH MepBUYHON MOBEpke Ha GHpMe-H3TOTOBUTENE YCTAHABIWBAIOT YPOBHEMED Ha Ka-
MUOPOBOYHOM YCTAaHOBKE COTIIACHO IIPOrpaMMe aBTOMATHYECKON MOBEPKH YPOBHEMEDA,

— MY IIepBHYHOM TIOBEPKE B Opranax [ 0cy1apCTBEHHOH METPOIOTHYECKOH CITyKOB! Poc-
CHH HII TIEPHOIMIECKOH OBEpKE MOBEPSEMBLH ypOBHEMED HOATOTABIABAIOT K PabOTe COrNacHo
PYKOBOJICTBY II0 3KcIuTyaTanu (pazzen "[Tyckonananka").

MeToI5! 3aMaHus 3HAYEHHUS IapaMeTpoB IIpubopa IMyTeM BBOJa UX B paboyuee MEHIO IIpH-
6opa yka3aHsI B pasziene "OKcIayaranus' pyKOBOACTBA IT0 SKCIILyaTalliH.

3Has HCMONB3YEMEIH IHAIIA30H H3MEPEHH i [UIs1 JAHHOIO YPOBHEMEDA (T.€. IapaMeTpel pe-
sepByapa (1. 7.4.2), IoBepouHO# ycTanoBKH (7.4.1.1) mmm paccTosHMs 10 dKpaHa (1. 7.4.1.2),
BBOJIAT B pabodee MEHIO ypOBHeMepa 3HAaUeHHE paccTOsHMA Le, COOTBETICTBYIOIIEE HYJICBOMY
YPOBHIO IIPOYKTa M 3HaueHHE LF, COOTBETCTBYIOIICE YPOBHIO MOHOCTBIO 3alIOJIHEHHOTO pe3ep-
Byapa. PaccTosHIS H3MepAIOTCS OT HadaNa aHTEeHHBI IIPHO0Pa CO CTOPOHBI MOHTAXHOIO NIaTpyOKa
(pe3s0b1 unu ¢uiaHma).

6.2 IlpoBepxa TOKOBOIr0 BHIX0A (IIPH €ro HAJIHYHH)

Tl ypoBHEMepoB, rMeromux tudposoit Bexos (PROFIBUS-PA, Foundation Fieldbus),
a TaKKe MMEIOIIMX TOKOBEIM BEIXOM, HO pabOTarolIMX B OJHO- MM MHOTOAIPECHOM PEeXUME
HART npoBepka TOKOBOTO BEIXOZa He Tpedyercs.

Jlist IpoBepKH TOKOBBIX BEIXOJIOB, /I KaXKIOTO TOKOBOTO BBEIXO/I, HMCIOIIETOCS Y TPHU-
6opa, MOCIENOBATENLHO 3a/Ial0T B pabouem MeHIo "Momenmuposanue” ("simulation") He meHee
Tp&X TOKOBBIX 3HaUeHUH (HanpuMep, 4, 12 1 20 MA) B IPOM3BOJIBHOM IOPSIIKE.

[TpyBeIeHHYIO HOIPEMHOCTD 8; 10 TOKOBOMY CHIHAJIy H OIIPEIEIIOT 1o Gopmyiie

_Is-Iy

oi -100%, (1)

rae
Iy - 3HaueHHe TOKa Ha BEIXOAE YPOBHEMEDA B MA;
[s — IpoBepOYHOE 3HAYEHHUE TOKA B MA;
D — 1uamnazoH W3MeHEHHH BHIXOAHOIO CHrHANa, MA.
VpoBHEMED CUMTAIOT MPOBEPEHHEIM IT0 TOKOBOMY BBIXOIY, €CIIH 3HAYECHUE TIPUBEACHHON
HOrpemHocTH He npessnuaet +0,25 %.

7. IMPOBEJEHHUE IIOBEPKH
7.1  Baemmnwui ocMOTp

[Tpu BHEMIHEM OCMOTpPE MPOBEPSIOT:

— OTCYTCTBHE MEXaHHYECKUX IOBPEXKIACHUH Ha ypoOBHEMEDE, NPENATCTBYIOIIHUX €10 MPH-
MEHEHHMIO;

— COOTBETCTBHE IACIIOPTHOM TaOIWYKH ypoBHeMepa TpeOOBaHHAM 3KCIUIyaTalldOHHON
JOKYMEHTAIUH;

— COOTBETCTBHE KOMILTEKTHOCTH YPOBHEMEpa yKa3aHHOU B JOKYMEHTAI[HH.

YpoBHEMEp HE IIPONIC XAl BHEIIHUH OCMOTP K IIOBEPKE HE JIOIYCKAIOT.



7.2  IIpoBepka maeHTHQHUKANHOHHBIX JAHHBIX Mporpammuoro obecneveHns (I10)

BrIOHparoT pyCcCKui WK aHTIHHCKHH S3BIK MEHIO ypOBHEMepa.

B 3aBHCHMOCTH OT TOTO Ha KaKOM S3bIKe IpOrpaMMHOe obecIedeHre pubopa HoMep Bep-
cun [1O HCHBITYeMBIX YPOBHEMEPOB JIOJDKEH BHIBOLHTHCS Ha 9KPaH MIpeoOpasoBaTeri My TeM Clie-
JIYIOIIMX KOMaHJ B MEHIO Ipubopa:

- ma amrmmiickoM s3bike: MENU—DIAGNOSTICS—DEVICE INFO—-FIRMWARE
VERSION

- Ha pycckoM ss3bike: MEHIO—JMATHOCTUKA—HHO®OPMALIMA O IIPU-
BOPE—BEPCHUS ITPOT' PAMMHO-ATIIIAPATHOI'O OBECIIEYEHH

Takke IpH 3aIlycKe YPOBHEMEPA HOMEp BEPCHH IIPOrpaMMHOTO 0O€CIIEUCHHS JOKCH
0TOGPaXKATECA HA AUCILIEE JIIEKTPOHHOTO peobpa3oBaTells KaK HeAKTHBHBIH, He IIOUISKAIHH
m3MeHeHHo. JlocTyn K mudpoBoMy HIeHTHGHUKATOPY IPOrpaMMHOr0 obeciedeHus (KOHTPOIb-
HOM CyMMe HCIIOJIHSIEMOT0 KOJa) He BO3MOXKEH.

Pe3yIbTaThl IPOBEPKH CIUTAIOTCS OTOXKATENBHBIMH, €CIIM HOMED BEPCHU IIPOTrPaMMHOTO
obecIIeyeH s ypOBHEMEPA, OTOOPaXEHHBIH Ha UCIIIee SIEKTPOHHOrO MpeoOpa3oBarelis, CoBIa-
JaeT ¢ HOMEPOM BEPCHH HAa MApKAPOBOYHOM TablMIle JIEeKTPOHHOTO IIpeobpasoBatells, a HeH-
THUKAIMOHHEIE JAHHbIE IIPOTPaMMHOTO 00eCIIeYeHIS COOTBETCTBYIOT 3asBJIEHHBM (Tabmuna 1).

Tabmuua 1 — Mnestndukannonuse ganasie [10

HnenTuduKanyoHHEIe JaHHEIE (IPH3HAKH) 3HaueHmE
Unentudukanuonsoe HanmMeHoBanue 110 FMR5x
Howmep Bepcun (uneHTHdHKAIMOHHBL HOMED) IO ue HIKe 01.yy.zz
udporoit mnearnduxarop [10 He oToOpaxaercs

Tabmuna 1 (A3menennan pexaxmus, Hzm. Ne 1)
7.3  Onpobosanne

OrnpoOyIoT ypoBHEMED:

- IIpH HEPBHYHOM IIOBEPKE Ha 3aBOJE-W3TOTOBHUTEIE — COTNIACHO 3aBOJICKOM IpOrpaMme
IIOBEPKH YPOBHEMEDA;

- IIpd MIepBUYHOM IIOBEPKE B OpraHax [ ocymapcTBeHHOH METpPOJIOIrHIECKOH CiyxOu1 Poc-
CHH, a TaKXKE TIPH TIEPHOAUIECKOM IOBEPKE € IEMOHTAXKEM, IIEPE IOBEPXHOCTHIO IIEPEIBHIKHOTO
9KpaHa;

- IIPHU IIEPHOIMIECKOH IOBEpKe 6e3 TEMOHTaXa, Ha MECTE SKCITYaTallvH, IIPH HMEIOIEHACS]
BO3MOXKHOCTH YBETHYCHHU/YMEHBIICHUS YPOBHS IPOAYKTA B pe3epByape.

Pe3ynbTaT OnpoGOBAHMA CYATAIOT MMOJIOKHTEIBHEIM, €CIA NIPY YBEIWYCHHH/yMEHBIICHAH
YPOBHS/PacCTOSHHS COOTBETCTBYIOIIMM 00pa3oM M3MEHSUIHCH IIOKA3aHHs Ha JUCILICe Iprdopa,
Ha MOHHTOPE KOMIIBIOTEpa, KOHTPOJUIEpa, YCTPOHCTBE UHAMKAIMY HIIM MHJLIHAMIIEpMETPE.

- TIp¥ [IOBEPKE YPOBHEMEPA CO BCIIOMOTATESILHOM aHTEHHOH IMPOBOIAT €r0 OIpoOoBaHKE
CO IITATHOM aHTEHHOMU U JOMOJIHHTEIRHO IPOBEPSIOT OTCYTCTBHE Ha AUCILIEE IIPHOOpA H/MIH MO-
HUTOpPE KOMIIBIOTEpA JAMArHOCTAYECKHUX cooOmenmit: "Failure"/"OTka3" (HEUCIIPaBHOCTD, BBIXO.
u3 crpos), "Maintenance required"/"Tpebyercs TexHIYecKoe obcmyxuBanue” (Tpebyercs TeXHu-
geckoe obcnyxuBanue), "Function check"/"TIpoBepka ¢yHkuumit" (BemIoNHASTCA QYHKIUSA IPO-
BepkH), "Out of specification"/"He cooTBeTcTBYeT cierudukanuu” (3a npeaenamMu 3aJaHHBIX TEX-
HHYeCKUX TpeGoBanwmif), "Alarm"/"Tpesora" (aBapuiinbli curHam), "Warning"/"IIpenynpexme-
mue" (mpeaymnpexaaoniee cCOOOIIEHNE), YTO CBHIETENLCTBYET O IOJIOKHTCIBHBIX PE3ylbTaTax
BcexX QYHKITHI CaMOJHarHOCTUKH YpPOBHEMEpaA.

7.4. OnpeaesieHNe MeTPOJIOTHYECKHX XaPaKTEePHCTHK



7.4.1 (Mcxmouen, U3m. Ne 1)
7.4.2 C neMOHTAakeM ypOBHEMEPA

VpoBHEMEDHI B HCIIONHEHHH Oe3 (raHma il ¢ QaHIeM HapyXHBIM THaMETPOM MEHee
300 MM MOHTHPYIOT Ha META/UIMYECKO# INAcTHHE AHaMeTpoM He MeHee 300 MM.

IToBepKy ¢ JIEMOHTaXeM YpOBHEMEpa OCYLISCTBIIOT B COOTBETCTBHM ¢ IL. 7.4.2.1 uin
o 7.4.2.2.

7.4.2.1 IIpu moBepKe ¢ IEMOHTaKEM YPOBHEMEDPA HCIIOJIb3YIOT IIOBEPOTHYIO YCTAHOBKY 110
I'OCT 8.321-2013.

7.4.2.1 (U3smenennas pexaxmus, U3m. Nel)

7.4.2.2 IIpu moBepKe ¢ IeMOHTaXXeEM YPOBHEMEDPA B KAYCCTBE KIMUTATOpa YPOBHA IIPOAYKTA
HCIIONE3YIOT POBHYIO IIOBEPXHOCTh CTEHBI (3KpaHa), B KOTOPYIO HAaNpaBIIOT &HTECHHY
yposHemepa (cM. puc. 1). [lnockocTh CTeHEI (3Kpana) JODKHa OBITh CTPOTO NEPIEHIUKYIAPHA
OCH aHTeHHEI (Tomyck He 6oiee +1°). PaccTosHue MeXIy OChIO aHTEHHBI YPOBHEMEPA M pasiug-
HBIMH HPENSTCTBUAMH (METAUTHYECKUMY IPEAMETAMH, XKENe300€TOHHBIME KOHCTPYKIMAMU H
T.IL.) JIOJDKHO COCTaBJIATH HE MEHEE 2 M.
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Pucynok 1 — IloBepka c feMOHTaXeM

3akpelIEHHEI YpOBHEMED Ha IOJCTaBKe, KaK IOKa3aHO Ha PHCYHKE, YCTaHABIUBAIOT B
no3unuio Nel ¢ IIOMOIIBIO PYJIETKH/3TalOHa Ha paccTOSHUE L1, COOTBETCTBYIONIYIO YPOBHIO IIy-
croro pesepByapa Lg, 3amagHomy B II. 6.1.

IlepeyCTaHABIMBAIOT YPOBHEMED B HO3MIHIO Ne2 ¢ TIOMOIIBIO PYIETKH/3TallOHa Ha pac-
crosaye Ly coorBeTcTByIOmice Lr, 3amanHoe B 1. 6.1, COOTBETCTBYIOIIECE YPOBHIO 3aIOTHEHHOTO
pe3epByapa, ¥ BEIIOJHAIOT TE JXKe ACHCTBHA, KaK M JUI Imo3umun Nel.

B kax10¥ IIO3KIMK IIPOBOIAT ITO B H3MEPEHH: U 3AIUCHIBAIOT B IIPOTOKOJ H3MEPEHHOE
3HaYEHHE 110 PYJIETKE/ITANOHY H C JUCIUIeS Iprbopa, A MOHATOPA KOMIIBIOTEPa/KOHTPOJLIEpa
WM MAUTHAMIIEpMETPa.

JUIst m3MepeHuii, IpoBeIeHHbIX B ILI. 7.4.2.1, 7.4.2.2 oNpenensoT 3Ha4cHHE a0COMOTHOH
HOTPENIHOCTH YpOBHEMEPA Jy a6c IO GOpMyIIE:

Syave. =Ly —Ln, @)



rae
Ly - u3MepeHHoe 3HaYeHHe YPOBHEMEPOM B O3MIMHK 1 1 2, MM;
Ly - i3MEpEHHOE 3HAYEHHE PYJICTKOM/3TAIOHOM B MO3HIHH 1 ¥ 2, MM.

VpoBHEMEDP CUUTAIOT BHLIEPKABIINM [OBEPKY, SCIIH HOMYyIEHHOE IIPU [OBEPKE HAaKn60Ib-
TIee M3 3HAYEHMH abCOMOTHOM IIOTPEITHOCTH YpOBHEMEpA HE IPEBBIIIAET Mpeeia JOIYCKaeMoi
IIOTPENIHOCTH, YKA3aHHOM B OCHOBHBIX TEXHHYCCKHX XapaKTEPHCTHKAaX I JAHHOH Mojenu
ypoBHeMepa (Tabauna 2).

7.4.2.3 Be3 IeMOHTaXKA HA MECTE IKCIUIYATAUN (TOJIBKO JJIS AKHIKOCTEH U IyIbIT)

ITpu mpoBeneHHH wW3MepeHHM Oe3 NEMOHTaXa IOBEPXHOCTH XUAKOCTH B PE3CpByape
JOJDKHA OBITH POBHOM/CIIOKOMHOM, NEpEMENIMBAIONIEe YCTPOKCTBO B pe3epByape (IpH €ro Haju-
YHM) OTKIIIOYEHO. 3aroHeHHe/OMOpOXKHEHAE pe3epByapa B IIPOIecce M3MEPEeHHi He JOIycKa-
ercs.

[TpoBoAT M3MEpeHUs NIPU UCXOJHOM YPOBHE XXKHAKOCTH B pe3epByape ¢ IOMOIIBIO py-
JTIETKH/3TaJIOHA MM KOHTPOJIBLHOTO YPpOBHEMEpA (IIPH €r0 HAIHYWMHI Ha pe3epByape) ¢ IOrPENiHo-
CTEIO 10 1 MM.

Eciu uMeeTcs BO3MOXXHOCTH 3aIlOJHEHHS/OMOPOXKHEHHS pe3EpByapa N0 OMPEACIEHHBIX
YPOBHEH, 3HAYEHHS] KOTOPHIX OAHO3HAYHO OIpeelNeHbl, HaIpHMEpP, KOHCTPYKIue# pesepByapa,
HOIXOAIIMX TPYOOIPOBOIOB MM TEXHOJIOTMYECKUM IIPOIIECCOM (HapHUMep, 10 H3BECTHBIM 3HA-
genuaM "B", T.e. Bepxuero u "H", T.e. HIXKHEro ypoBHEH, N3BECTHEIX H3 IPOTOKOJIA H3MEPEHHUIM
HapaMeTpoB pe3epByapa OT COOTBETCTBYIOMIMX CIIyX0 pe3epByapHOTO mapka IPEApPHUsTH, 110-
JIy9eHHBIX IPH COCTABICHUH KATHOPOBOYHBIX TabNMI| pe3epByapa), TO IMOBEPKa MOXKET IPOBO-
JATHCS IO JAHHBIM YPOBHSM.

IIpoBOAAT H3MEPEHHSA C MOMOIIBIO PYIETKH (KOHTPOJBHOTO YPOBHEMEpA) HIIM 3aroj-
HSOT/OIMOPOXKHSIOT pe3epByap 10 OJTHO3HAUHO OIpeJIeTIEHHBIX YPOBHEH [(Ba pa3a H 34l CHIBAIOT
B MIPOTOKOJI H3MEPECHHOE 3HAYEHUE PACCTOSHHUA IO YPOBHSA B JAaHHOM IIO3HIIHH O STAIOHY K C
JHCIUIes Oprbopa, HIIH MOHATOpA KOMIBIOTEPa/KOHTPOIUIEPa MM MUIJIMAMIIEPMETPA.

Jlns OpOBeIEHHBIX HM3MEPCHUM ONpeNeNsioT 3HadeHHe abCOMIOTHOM MOrpentHOCTH
ypoBHeEMEpa Oy a6e 0 dopmyie (2). IIpu atoM: Ly - u3MepeHHOE 3HAYCHUE ITAJTOHOM HIIM OJTHO-
3HAYHO OMpeJIeJICHHEIE YPOBHH B ITO3UNMH 1 1 2, B MM; Ly - H3MEpEHHOE 3HAYCHHE YPOBHEMEPOM
B o3unud 1 U 2, B MM.

[Ipumeuanue: 3HaYCHUE PACCTOSHUS, H3MEPCHHOE PYJIETKOH, KOPPEKTUPYETCS C YUETOM
TEMIIEPATYPHOr0 PACHTHPSHHS PYJIETKH II0 CICAYIONMEeH hopMyie

Ly, =L, |l+as-(T7 -20)], 4
VI
Lyy, - 3HAYCHUE PACCTOSHUS, M3MEPEHHOE PYJIETKOH, MM;
Ols - TEMIIEPATYPHBIA KO3 QUITHEHT TMHEHHOTO pacIlVipeH s MaTepuala pyieTky, 1/°C;
T} - Temmeparypa Bo3/yXa IpH H3MEPEHWH paccTosHus, °C.

Pe3ynbraThl MOBEPKH CUMTAIOT IOJIOKHUTEILHBIMHE, €CJIM HanOOJIBIIEEe PACXOXKICHUE 3Ha-
YEHHH MeX/Ty 3HAaUCHUSIMH PACCTOSHHUA JI0 YPOBHS IIPOAYKTa, H3MEPEHHBIMHU 3TAJIOHOM H YPOBHE-
MepOM, He IIPEBBINIAcT CyMMEI JIOIYCKaeMbBIX IOTPEIIHOCTEH H3MEPEHUH PacCTOAHHUS 1O YPOBHI
IPOAYKTa PYIETKOH, YpPOBHEMEPOM B 33JJaHHOM JHana3oHe (Tabmumna 2).



7.4.4 Co BcmoMoraTeIbHbIM YPOBHEMEPOM

JlaHHBIA BApHAHT MOBEPKH BHIIOJHSIOT IPH HEBO3MOXHOCTH (HEIENeCo00pasHOCTH) Jie-
MOHTaKa aHTEHHHI yPOBHEMEpa ¢ MECTa SKCILTyaTalliH, HA[PUMeEp, U3-32 HEIPEPLIBHOTO TEXHO-
JIOTHYECKOTO IIPOIiecca, MPY HATHIUH H30BITOYHOTO JABICHHS ¥ T.II.

BRIHMMAIOT H3MEPHUTEIBHBIM IpeoOpa3oBaTeNib ypOBHEMEPA U3 KOPITyCa COINIACHO yKas3a-
HHASM, IPUBEIEHHEIM B PyKOBOZCTBE [I0 SKCIUTYaTal[MH B PUC. 2. BCTaBISsIOT H3MEPHTENBHEIA IIpe-
00pa3oBaTeNb B KOPIYC BCIIOMOTaTEIBHOIO YPOBHEMEPA TOTO YK€ UCIIOIHECHHA.

BBIIOJHSIOT IIOArOTOBKY BCIIOMOTATEBHOTO ypoBHEMepa K paboTe cormacHo 1. 6. O6pa-
[aI0T BHUMAHHKE, YTO €CJIH BCIIOMOTAaTeNbHEIM YPOBHEMED yiKe OBLI IIOATOTOBIEH K pabore, co-
[JIACHO II. 6.1, TO HOBTOpHAs HACTPOMKa I10 1. 6.1 ¢ H3MEpUTEIBHEIM MpeobpasoBaTeseM HoBeps-
emoro npubopa He TpeGyeTrcs. Hacrpoiika H3MepHTeIbHOTO IpeobpasoBaTesst NPOUCXOIUT aBTO-
MaTHYECKH KOIHPOBAHUEM HACTPOEK, COXPaHEHHHIX B Moayte namarn HistoROM, Haxonsmemes
B KOpITyCe BCIIOMOTaTENbHOI0 YPOBHEMEDA.

ITpoBOAAT ONpeeIeHAE METPOIOrHIECKUX XapaKTEPUCTHK COTTACHO 1. 7.4.2.

ITo 3aBepHIEHHIO OIpeIeNeHIS METPOJIIOTHIECKHX XapaKTEPUCTHK IPOBOAAT MOHTaX H3-
MEPHTENBHOrO peobpa3oBaTelisd B INTATHBIH KOPIYC YPOBHEMEDPA, KONWPOBAHNE COXPAHEHHBIX B
HistoROM miTaTHOro KopIyca ypoBHEMEpa HaCTpOeK B NPOBOJAT IIOBTOPHYIO IIOATOTOBKY K pa-
6oTe cornacHo II. 6.2 1 onmpoboBanye ypoBHEMEpa COITIacHo II. 7.3.

VpOBHEMEp CUATAIOT BELACPXKABIIMM IIOBEPKY, ECJIH IIONYIEHHOE MPH IIOBEPKE HANOOIb-
IIee w3 3HaYCHUH abCOMOTHOM MOTPEMIHOCTH YPOBHEMepa He IIPEBBINAET IIpeeia I0myCcKacMon
IIOTPEINHOCTH, YKA3aHHOM B OCHOBHBIX TCXHHYECKMX XapaKTEPUCTHKAX [aHHOH MOJENIH
ypoBHeMepa (Tabnuna 2).

PucyHok 2 — J[eMOHTa)X U3MEpUTETHHOT0 Ipeobpa3oBaTeisa

Ta6mara 2 — IIpejiensl OCHOBHOM [oIycKaeMoii abCOMOTHOMN ITOrPEIHOCTH

Hcnonmenne ypoBHEMEpa FMR50 FMRS51 FMR52

Jlnana3oH u3MepeHui*, M ot 0 g0 30/40 ot 0 mo 40/70 ot 0 mo 40/60

[Ipenens! gomyckaeMoi ab-
COJIIOTHOM MOTPEMHOCTH H3-
MepeHUH ypoBHI**, 11 MO-
neleii ¢ JHAa30HOM H3Me-
PEHUH, MM:
-otr0mo20m - - -
-or0mo30mM +2 3 -
-or0mod40mMm +3 +2 +2

- ot 0 10 60 M - - +3

-or0nmo 70 m +3 -

Hcnommenne ypoBHEMEpa FMRS53 FMR54 FMRS56 FMRS57

JluanazoH u3MepeHui*, M ot 0 10 20 ot 0 mo 20 or 0 1030 | ot 0 10 70




Ipenens! nomyckaeMoi ab-
COJIFOTHOH IIOTPEMIHOCTH U3- 16 3
MepeHH# ypoBHI**, MM

* MATa30H H3MEPEBMI OIpeeNIeTcs THIIOM aHTEHHBL, H3MEPeMoii cpefiolt B 0COOEHHOCTSMHE MECTa
YCTaHOBKH
** 119 CBITYYHX MPOAYKTOB - IIPH YCIOBHHM POBHOM MOBEPXHOCTH IIPOAYKTA B pe3epByape

Tabnuna 2 (M3menennas pepaxoust, A3m. Nel)

7.4.5 UIMHTALIHOHHBLIM METOA0M

7.4.5.1 YpoBHEMEDEI CO CIEAYIOMIMH XapaKTEPHCTHKAMU MOTYT IIPOXOMUTD NEPUOIIYE-
CKYIO IIOBEPKY € MCIIONb30BanneM TexHonoruu Heartbeat:

—  Bexozuo# curaan 4-20 MA HART; sepcust 110 01.02.01 mu Boimre;

— Boexoauoi curaan PROFIBUS PA; sepcus I10 01.01.01 uim BeImE;

— Bexoauo# curHan FOUNDATION Fieldbus; sepcus I10 01.01.01 unu seme.

7.4.5.2 C nomompio ¢pynknun Diagnostics — Heartbeat — Heartbeat verification (JIua-
rHocTuka — Heartbeat — Heartbeat verification), B cCOOTBETCTBHH ¢ HHCTPYKIHEH II0 IIPUMEHE-
g0 TexHojoruu Heartbeat™, B ypoBHeMepe HHUIUHUPYETCS MPOIEAYpa CaMOIIOBCPKH, B XO/€
KOTOPO# IIPOBEPSIOTCSA CIISIYIOMIME TapaMeTpPhI:

Hpeitd xapakTepucTUK 31€KTPOHHOTO MpeodpazoBaTeis H3MEPHTENbHEIX CUIHATIOB (pas3-
nen Mainboard module):

— TIpoBepka COOTBETCTBHS M3MEPEHHOM Ha BHIXOJE CHIBI TOKA 33JJaHHOH Ha mpubope
(mapamertp check set and measured current);

— TIpoBepka moCiIeqOBATENBHOCTH MCIONHEeHUs (yHKIMoHATEHBIX O10okoB I1O (mapa-
MmeTp Logical program run control);

— IIposepka kouTponsHO# cymmer O3V (mapamerp Check sum RAM);

— IIpoBepka aKTYaIbHOCTH JHATHOCTHYECKUX coObImeHH i (mapameTp Status);

Jpeiid xapakTepucTHK MOAYJISL BBoa/BeIBOA (pasaen I/O module):
— IIposepka xoutponsroit cymmsr O3Y (mapamerp Check sum RAM);

JHpelidh 2IeKTPOMEXAHHYCCKHX XapPaKTEPUCTHK IIEPBAYHOTO npeobpasoBarens (paznen

Sensor):

— TlpoBepka HENOCTHOCTH CHTHAIBGHOMN IETIH: BPEMEHH MOIIyYEHU U aMIIATY Bl TECTO-
BOTro sXx0-curHana (mapametp Result self check);

— Tlpoepka aMmtaTymel OOHApYXEHHBIX 3X0-cHrHanoB (mapameTp Result device
check);

— TlpoBepka (pyHKIMOHANEHOCTH CEHCOpa M CHTHAJIBHOH IIEIIH B CEHCOPHOM MOZYJIE
(mapametp Reference Pulse HF);

— IlpoBepka paboTocnocoGHOCTH (PYHKITUM, OTBEHAIOMNX 32 JOCTHXKEHHE TpeOyeMoi
TOYHOCTH M3MepeHuii (mapamerp Quartz synchronisation);

— IIporepka xonTponsHO# cymmel O3Y (mapamerp Check sum RAM);

— IlpoBepka HampspKkeHHSA Ha CeHCOpHOM Moxyne (mapamerp Sensor module voltage
verification);

— IlpoBepka HaxoXXIOEHUS TeMIlepaTypsl Ipeobpa3oBarTeis B JOIyCTAMOM AMAIa30HE
(mapametp Temperature check);

7.4.5.3 Pe3ynbTaThl MOBEPKU CUHUTAIOTCS MOJOXUTEIBHBEIMHU, €CIIM B OTYETE O IIOBEPKE
(Verification report), dopmupyemom nporpammoii Heartbeat™ (cm. Ilpunoxenue b), pesynsTaTs
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IPOBEPKH [IAPaMETPOB YPOBHEMEPA OTOOPAXKAIOTCS B BALC Passed (IIpoiineHo). UucIoBEIe 3Ha-
qeHHS IPOBEPIEMBIX IIapaMETPOB 0TOOPAXKAIOTCSA B OTUETE IIPH 3aKa3e ONIHH Heartbeat Verifica-
tion + Monitoring.

7.4.5.4 TIpu TIOMOMKHUTENBHBIX pe3yNbTaTaX MMHTALHOHHOM NMOBEPKH YPOBHEMED IpH-
3HAIOT TOXHBIMA K M3MEPEHMSAM YPOBHS XHIKAX M CHUIYIMX IPOJYKTOB ¢ MOTPEITHOCTRIO, yKa-
3aHHOMU B TabmuIe 3.

Ta6mina 3 — IIpesens1 0CHOBHOM OIYCKaeMO# abCOOTHOM MOTPEMIHOCTH HOCIC HMATAIIMOH-
HO# [TOBEPKH

Hcronmsenne yposHeMepa FMR50 FMR51 FMR52

JluanasoH u3MepeHuii*, M ot 0 o 30/40 | ot 0 mo 40/70 ot 0 o 40/60

ITpenenst qomyckaeMoi abcomoT-
HOH MOrPEITHOCTH U3MEPEHUHA
YPOBHSL ITOCJIE AMUTAIIMOHHOM I10-
BEPKH JISL MOZIEJICH C AMAIia30HOM
HU3MEpPCHMI, MM:
-or0 1020 M - B -
-or0mo 30 M 13 - -
-or0mo40m +5 +3 +3
-0t 0 10 60 M - - +5
-or0 070 M +5 -

Hcromenne ypoBHeMepa FMRS53 FMR54 FMRS56 FMRS57

Jluanaszod usMepeHHi*, M ot 0 o 20 or0m020 | or0xm030 | or0p070

IIpenenst gomyckaeMoi abcomoT-
HOM HOrPEITHOCTH U3MEPEHUH
YPOBHS II0CTIE MIMHTAIHOHHOH II0-
BEpKH, MM

9 15

* JUuarasoH I/ISMCPCHI/If;I OIIPCACIACTCS TUIIOM aHTCHHEI, HSMCpﬂeMOﬁ CpCHOﬁ M 0COOEHHOCTIMHU
MeECTa YCTaHOBKH

VpoBHEMED, BBIIEPKABIINii IOBEPKY B YKA3aHHBIX YCIOBHAX, CHATAIOT IPUIONHBIM JULA
paGOTHI ¢ MOGHIMH IPYTHMHE IPOAYKTAMH, COOTBETCTBYIOIAME TPEOOBAHHAM MO SKCILTyaTaIHH.

7.4.5 (BBeaeH 100 HATEILHO, H3M. Nel)
8. OOOPMJIEHUE PE3VJBHBTATOB IIOBEPKH

8.1 TMonoxuTenpHBIE Pe3yIbTATHI IEPBUYHON MOBEPKH 0QOPMILIIOT 3allHCHIO B IaCOPTe
B pasaene "CeeleHrs O IEPBAYHON IOBEPKE", yIOCTOBCPEHHOM MONIMCHIO OBEPUTEN M HAHE-
CeHFeM 3HaKa OBEPKH HIIH BBLIAIOT CBUIETENBCTBO O MOBEPKE II0 YCTAHOBJICHHOH dopme B co-
OTBETCTBHH ¢ IIprKa3oM Munmpomropra Poccu ot 02 mrons 2015 r. Ne 1815 "O6 yTBEpKICHHH
IopszKa TIpoBeeHMs. IIOBEPKH CPEJICTB H3MEPEHUH, TpeOOBAHUS K 3HAKY IOBEPKH H CONCPXKa-
HMIO CBHIETEIIBCTBA O IOBEPKE".

8.2 TlooXuTeBHEIE Pe3yIbTaThl IEPHOANIECKOH TOBEPKH, BBIIOIHEHHON COTIIACHO ILII.
7.4.1 —7.4.3, 0hOpPMIISIOT BbI/[adeil CBIIETENBCTBA O TIOBEPKE MO YCTaHOBICHHOM dbopme B COOT-
BETCTBHH C mpHKazom Murnpomropra Poccuu ot 02 mona 2015 r. Ne 1815.
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8.3 [TooXHUTENBHBIE Pe3yIbTAThl IEPHOAUYECKOM TOBEPKH, BEIIOIHCHHOM COTJIACHO  1I.
7.4.4, ohOPMIIAIOT HPOTOKOIOM MOBEPKH, cHOPMHUPOBAHHEIM IIOCPEACTBOM TexHOIoruy Hear-
beat (mpunoxenue B), u 3anucHi0 B macopte B paszene "CBeleHus O EPHOANYISCKOH MoBepKe",
YIOCTOBEPEHHOM IIOJIHMCHIO TIOBEPUTENA M HAHECEHHUEM 3HaKa IIOBEPKH B COOTBETCTBHH C IIPH-
ka3oM Munmpomropra Poccun ot 02 mroms 2015 r. Ne 1815.

8.4 Tlpu oTpHIATENBHEIX pe3yJbTaTaX MOBEPKH CPENCTBO M3MEPEHHUH K NalbHEHIIEMY
NpPEMEHEHHIO HE JOMYCKAIOT, CBUAETENBCTBO O MOBEPKE aHHYNUPYIOT U BBIJAIOT M3BCHICHUE O
HEIIPUTOHOCTH C YKa3aHueM IIPHYHMH B cOOTBeTCTBHYM ¢ IIprkasom MunmpoMTopra Poccum ot
02 mrona 2015 r. Ne 1815.

Pasnen 8 (M3menennas penaxmusi, Hzm. Nel).

Hagansauk otnena 208 ®I'VII "BHUUMC" Bb.A. UnommroB

Hawansnuk cexropa OI'YIT "BHUUAMC" B.W. Huxutun

IMpencraurens dupmer OO0 "Ouapecc+Xayzep" C.B.Kopssmnesa



Ipuioxkenne A

(Acxmodeno, m3m. Ne 1)
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[IpoToko mOBEPKH, CHOPMHUPOBAHHEIH ocpencTBOM TexHoIorun Hearbeat

* . _'J
Verification report Endress+Hauser 7]
People for Process Automaticn
Plant operator
Device information
Locson M
.................................................. Vi s r e TR S RS e " . wartheat
Device tag MiCROPILOT ‘ '«'
Devicename s i s C RS
Sealmmber . e >
b e A L L
Bl order C0de | eeomneesseonnmstesnnani R AAMCAIBPCHR AL < saan
Exemedades code 2 i eeacsesssavimasnanirawsns . '
B i 00003 e A s e ans iR s e e
Verification information
Datetime s s e I L i e R TR
L T . e
Result*
et oo | Demls seenemtpage e
*Resulr of the complete device funcrionality test via Heartbeat Technology
Dane Operator's signature Inspector’s signarare
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Verification report Endress+Hauser (2]

Pagple for Process Aulcmatson

Plant operator

Verification information 2

Date/time 24.042018 12:21:30 -@—kmr;b et

e PP e L L T ]

Mainboard module

Check set and measized crent ] paccad

- cememmm e m e EEm eSS Eeas e A mSsma e AR e e e e S

Logjcal program nm conirol “t,-

Check sam RAM ?zi Passed

.............................................................................................................................

Y0 module

Check sum RAM V] passed

Sensor

Result self chieck | pacced
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