OENEPAJIBHOE ATEHTCTBO
No TEXHUYECKOMY PETIYIIMPOBAHUIO N METPONOT A

CBUJAETEJIBCTBO

06 yTBepXxaeHuM TMna cpeacTB M3MepeHWUM

OC.C.29.004.A Ne 357951

Cpok geitictBus oo 03 nioHsa 2024 r.

HAVMMEHOBAHUE THUITIA CPEJZICTB W3MEPEHMIA
KoMnneKkcbl pagnmousoTonHbie U3MEpPeHnin YpoBHA U nnotHocT Gammapilot M
FMG60

M3rOTOBHUTEJIb
®upma Endress+Hauser SE+Co. KG, NepmaHusa

PETUCTPAITMOHHBIN Ne 27516-09

JOKYMEHT HA ITOBEPKY
MM 27516-09

WHTEPBAJI MEXTY IIOBEPKAMH 1 rop,

CauzeTensCcTBO 00 YTBEPKICHAN THIA MIPOJJIEHO NpHKa3oM DenepanbHOro areHTCTBA
10 TEXHHYECKOMY PEryINPOBaHMIO U MeTpoJIorud oT 03 ntoHsa 2019 r. Ne 1291

Onucanne THIA CpE€ACTB I/I3MepeHHﬁ gBIIgETCA 00A3aTeNbHBIM IPUITOKCHUCM
K HaCcTOAIIEMY CBUACTCIILCTBY.

3amectutens PykoBoguTers
®denepalbHOTO areHTCTBa

Cepusi CU Ne 036274




MHHHCTEPCTBO NPOMBIILIEHHOCTH H TOPTORITH
POCCHMCKOH OEIEPALIHH

OEJEPAJIBHOE ATEHTCTBO
II0 TEXHHYECKOMY PET VIHPOBAHHIO H METPOJIOTHH

(Poccranpapr)

HPHUKA3
3 wons 2019, N 1291

Mocksa

O npoanennu cpoxa JeiicTBHS CBHAETE/ILCTB
006 yTBepKAeHHH THIA CPEJCTB H3MEpeHHuii

Bo mncnonHenwe AIMHHHCTPaTHBHOIO periaMeHTa IO HPeAOCTABICHHIO
DefepallbHEIM F€HTCTBOM [0 TEXHMYECKOMY PpErYIHPOBAHHIO H METPOJIOTHH
IOCYZIapCTBEHHON YCIYTH 10 YTBEPAIEHAIO THITA CTAHJAPTHBIX o6pa3noB HIH THOA
CPEACTB H3MEpEHMii, YTBEpXKACHHOrO 1pHKazoM enepalbHOr0 areHTCTBa
MO0 TEXHHYECKOMY PErylHPOBAaHHIO H METPOJIOTHH oT 12 Hosbps 2018 r. Ne 2346
(sapernctpupoBan B MummcrepcTBe  roctHuuu  Poccuiickoit  Penepanum
8 ¢espama 2019 r. Ne 53732) (nmamee — AJMMHHCTPATHBHBIH pETaMeHT),
OpAKAa3 L Balo:

. 1. Ilpoanute CpoK AEHCTBHA CBHAECTENBCTB (CepTHGUKATOR) 06 YTBEpPXKICHHH
THHA CPEACTB M3MEPCHHH COIJIaCHO HpHIAracMOMy IIEPEeYHIO THIIOB CPEACTB
H3MEPEHHH Ha NocIenyonye S JierT.

2. VropasineHMIO TOCYJapCTBEHHOro Haazopa ¥ kKoHTponsa (A.M.Kyspmum),
OI'vlli  «BHUHUMC» (A.JO.Kyz3un) obecneynTh B COOTBETCTBUHU
¢ AZMHHUCTPAaTHBHBIM PETIIAMEHTOM 0hOpPMIIEHHE CBHAETENLCTB Ha yTBEPK/ICHHEIE
THIIBL. CPEACTB H3MEPEHHH C ONMHMCAHHEM THIIOB CPEACTB H3MEpPEHHMiHl H BHIAaYy
HX IOPHAKYECKOMY JIHLY HIIH HHAMBHAYATLHOMY MpeIIpUHHMATEO,

3. KoHTpOomns 33 HCIIOTHEHHEM HACTOSIIETO TIPHUKa3a OCTABJIA 3a coboii.

3amectuTens PykoBoaurens C.CI'ony6en

MOANMHHIK INEKTPOHHOMD AOKYMEHTA, ROAMMCAHHOrO 31,
XPAHHTCH B CHCTEME EXTPOHHOMD A0KYMEHTOOGOPOTa
DefePANLHOE AFEHTCTBO NO TEXHUMECKOMY PEFYITMDOBAHHIC M
METPOMNOrvi.

CBEAFHWA O CEPTUOUKATE 301

CeprwdwiaT:  O0E1036EE32711EBBOESEQO71BFCSDD276
KoMy entpan: TonyGes Cepref Capreesmy
Lneﬁalmm: ¢ 08,11.2018 po 08.11.2019 y




PEOEPAINIBHOE ATEHTCTBO
Mo TEXHUYECKOMY PETYJIMPOBAHWIO W METPOJIOI U

CBUAETE/IBCTBO

06 yTBepXAeHUM Tuna CpeacTB U3IMEpPeHUi

DE.C.29.004.A Ne 35795/1

Cpok peuctBua ao 23 mona 2019 .

HAUMEHOBAHUE THITIA CPEJICTB U3MEPEHUH
Komnrekchbl paanon3oTOoNHbIe U3MEePEHUN YPOBHSA U NnoTHocTu Gammapilot M
FMG60

U3IrOTOBUTEJIb
®upma Endress+Hauser SE+Co. KG, NepmaHus

PETUCTPALIMOHHLIN Ne 27516-09

JOKYMEHT HA TIOBEPKY
M 27516-09

MHTEPBAJI MEXTY IIOBEPKAMH 1ron

CeunerenscTBO 00 YTBEPKAECHHUM THIA HepeodopMIIeHO NpukazoMm DenepaibHOTO
arcHTCTBA 0 TEXHHYECKOMY PErYJIHPOBAHMUIO U MeTposiorud oT 20 anpens 2018 r.
Ne 770

Omnucanue THIA CpCacCTB I/I3MepCHI/Iﬁ SABJISCTCA  00S3aTEIHLHBIM IIPHUIIOKCHUEM
K HacTOAOICMY CBHICTCIIECTBY.

3amecturens PykoBoauTesst e A LAY, C.C.T'omyGeB
DeepabHOrO areHTCTBA 7oJs "

; y 2018 r.

Cepusa CU
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~

OTTUCAHME TUTIA CPEACTBA U3MEPEHWH
(B penaxkuuy, yTBepXaeHHOH npukasoM Poccranaapra Ne 770 ot 20.04.2018 r.)

KoMImeKcs! paiMOM30TONHbIE U3MEPEHUH YPOBHS U II0THOCTH Gammapilot M FMG60

Ha3znadeHue cpeacTBa M3MepeHHid

Komrmiekcrl panuon30TOnHbIe H3MepeHui ypoBHS U miiotHocTH Gammapilot M FMG60 (nanee
KOMIUIEKCEI) NPEAHA3HAYEHBl I HENPEPHIBHOTO W3MEPEHHs YPOBHS WM IpeldelbHBIX 3HAYEHHH
YPOBHE# XUAKOCTEH, MYIBII U CHITYYAX MAaTEpHaNIOB (Hajee MPOAyKTa), IpaHHIlbl pa3fesa MpoaAyKTOB,
a Takke WM3MEPCHUH IUIOTHOCTH MpPOAYyKTa (B T.4. IPH TPaHCIOPTHUPOBKE MO TPyOGOIpoBogam)
IPH YyYETHO-PACYETHBIX OIEpalMIX, B CHCTEMAX ONEPATHBHOIO ydyeTa W aBTOMATHYECKOTO KOHTPOJIS,
PETYJIMPOBaHUs ¥ YIIPABICHUS TEXHOJIOTHIECKUMHU MPOIIECCAMM.

Onucanue cpeacTBa H3MepeHHUI

B cocraB xoMIIekca BXOJAT: paJHOHYKIUIHBIN HCTOYHHK HOHHU3UPYIOLIErO raMMa-u31ydeHus
(manee UCTOYHMK), EPHKATENL UCTOYHMKA, KOHTEHHED [UIS HCTOUHMKA (ajiee KOHTEHHEp), MOLYIATOP
U3JIyYeHus ¢ OJIOKOM yIpaBIIeHHMs, JETEKTOP raMMa-U3Iy4eHHUs ¢ H3MEPUTENBHBIM TIpeoOpazoBaTeaeM
(nanee neTeKTOp), SNMEKTPOHHBII IpeoOpa3oBaTelb, BBIHOCHOM MHUCIUIEH, NETEKTOP MNpeAeTbHOro
YPOBHS, MOHTaXHbIE KOMIUIEKTBL. KOMIUIEKC MOXXET HCIIOJNB30BATHECA KAk B IIOJHOM COCTaBe,
TaK ¥ YaCTUYHO.

[IpuHnun u3MepeHHsa OCHOBAaH Ha ONPEICNCHUM CTEIEHH Oocaabienus (NMOroMeHHs) raMMa-
U3JIyUYCHHs], MCIIyCKAEMOr0 HCTOYHMKOM, IpPH €ro MHPOXOXJEHUM CKBO3b MaTepuanbl, CrerneHb
OcabieHus raMMa-H3Iy4eHHs 3aBUCHT OT IIOTHOCTH HPOIYKTa M TOJIIIHHBI CJIOSI, CKBO3b KOTOPBIA
IIPOXOJUT U3ITYYESHHE.

M3mepenns OeCKOHTAKTHBIE M MOIYT IPOBOJHUTBCS B TPYOONpOBOAAX WIJIM pe3epByapax
pa3Iu4IHON POPMEIL.

VICTOYHHK HCIyCKaeT raMMa-d3IydeHHe, BO3HHUKAaMollee TIpPH pajvOaKTHBHOM pAaclajie
CoZepKallerocss B HeM palHOHYKIuJa. B KOMIUIEKce MOryT NPHUMEHSTLCS HCTOYHHMKH raMMa-
m3nydeHus ¢ paguoHykmunoMm Cs-137 mm Co-60 (ISO 2919) wnm aHanorMyHble pOCCUHCKOro
npoussonctsa tuna UI'M-11-x-x, UMI'UL-x, UMI'UL2-x, TUJI-11-x-x, TUK-x-x, OCTU Na-22.

KonTelinep npennasHavuen 11 GopMUpoBaHMS MydyKa U3Jy4EHUS OT UCTOYHHKA B 3aJaHHOM
HaIpaBJICHNUH, 3ALIMTHI IEPCOHANA OT BO3ACHCTBHS U3JIyYEHHUS BO BpeMs pabOThl, TPAHCIIOPTUPOBKU H
XpaHeHus UcToyHuka. Ilpumensrorca koHreliHepsl Tuna FQG60, FQG61, FQG62, FQG63, FQG66,
Multiplex9s-3, Multiplex9s nnu 610xu ramma-scrounnka tuna BIU-xxx. Tun koHTelHepa umy 610Ka
BBIOMPAETCS UCXOS U3 THIa MCTOYHMKA U MX KOJHYECTBA.

Herektop Gammapilot M FMG60 npenHasHaueH aJis pEerucTpalliM raMMa-H3Jlyd4eHHs |
(GopMupoBaHMS ~ BBIXOAHOrO  curHana. JIeTEKTOp  CONEPXUT  YyBCTBUTEILHBIH  3IEMEHT
cupHTHUIIIHOHHOro Tna Nal mim PVT. Tlonanas Ha CHMHTHILISTOD, TaMMa-H31ydeHHe reHepUpyeT
BCIIBIIIKY CBETA, KOTOPBIE MpeoOpa3yroTcs GOTOYMHOXHUTENIEM B JIeKTPUYECKHE UMITYIbChl. YacToTa
HMITYJIbCOB MPOTIOPIUOHATLHAS HHTEHCUBHOCTH U3JTyUeHUs], IOAArOIIEero Ha JAeTeKTop. B 3aBucumocTu
OT 3aJaHHOTO peXMMa paboOThl M JaHHBIX KaJHOPOBKH, YacTOTa HMITYJIBCOB IIpeobpasyercs
HEePBUYHBIM IIPe0OpazoBaTeNieM B BBIXOJHOH CHIHAN YPOBHSI, TIPEACIBHOIO YPOBHS, IJIOTHOCTH.

M3mepuTenpHpli npeoOpa3oBaTellb HIMEET BCTPOSHHYIO (YHKIIHIO TMHEAPH3AIMH (1T0 32 ToUKaMm),
a TaKKe aBTOMATHUYECKYIO KOMIIEHCALMIO CHY)KEHHS AKTHBHOCTH HU3JTYUYEHHS HCTOYHMKA B 3aBUCHMOCTH
OT CpOKa ero KCIUIyaTallHy.

Jnsa obecniedenns TOCTOBEPHOCTH H3MEPEHUH IIPH U3MEHEHHSIX (POHOBOTO YPOBHS pajHalyiH,
HaJlM49usl BO3NEUCTBHS APYIMX MOLIHBIX MCTOYHHKOB MOHM3MPYIOLIETO HM3NYy4YEHHs (Halpumep, BO
BpEMsl IIPOBEICHUS TaMMaIE(PEKTOCKOIIUH) B COCTABE KOMIIJIEKCA IPUMEHSIOT MOAYJIATOP M3/yYeHHs
Gamma Modulator FHG65 ¢ 610xoM ynpasnerust Synchronizer FHG66. Ouu hopMupyIOT nepyoudecKkoe
M3MEpEeHHE WHTCHCUBHOCTH IIOTOKA H3JTydE€HHsS OT MCTOYHHMKa KOMILIEKCA 110 3aJaHHOMY 3aKOHY,
4TO MO3BOJIIET BBIICINTE €T0 Ha (POHE TIOMEX.
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Hactpoiixa perekropa Gammapilot M FMG60 MOXET OCYINECTBIATECA C IOMOIIBEO
BeHOCHOrO juciuies FHX40 wnn uwepes matepdeiic mudpoBod kommynukanws. MsmeputennHas
HHbOpMAIHA MOXKET IIepe/laBaThCs B BHJIE aHatorosoro wwm mudposoro curaana (HART, Profibus-PA,
Foundation Fieldbus) n/umi MoxeT GbITE cunTaHa ¢ BHIHOCHOTO JUCILIES.

JIiI1 NOBBINEHUS YYyBCTBUTENHHOCTH AETEKTOPOB W/WIM YBENHYEHMS OHANa30Ha HM3MEHEHHH
YPOBHsI HECKOJIBKO JETEKTOPOB MOTYT YCTaHABIMBATECS IIapajUIeNbHO M/WIM MOCIECIOBATENbHO APYT
apyry. IIpym 3TOM HMITYJIBECHI CO BCEX AETEKTOPOB CYMMHPYIOTCS Iepell Iofadei B M3MEpPHUTEIbHBIA
peoOpa3oBareib.

JIeTEKTOPEI IMEIOT BXOJ, IS IOAKIIOYCHIS BHEIMTHETO AATIAKA TEMIICPATyPhIL.

Kommiiekc Takke mpeiHa3Ha4YeH IS BHMUMCIEHHH KOHIEHTPAUUH JBYXKOMIIOHEHTHBIX
IPOMYKTOB (HampuMep, TBEPAbIX BKIOYEHHH B IyJbIE), OIS KOTOPBIX HMEIOTCA 3aBHCHMOCTH
KOHIIEHTpallMM OT IUIOTHOCTH M TeMIeparyphl, KoMIiekchl MOTYT BXOJIUTh B COCTaB CHCTEM MJIS
BBIYHMCIIEHUS 00beMa U MacChl MPOAYKTOB B pe3epByapax.

JleTexTop BEMIOMHSET QYHKIMH CaMOMAarHOCTUKH U MHMKAI[HHA HEUCIIPABHOCTEH.

KomInexcs! BEIIyCKatoTCS B OOBIMHOM HJIM B3PHIBO3AIMUINEHHOM HCIIOJHEHUSX.

IIpu ycTaHOBKE Ha MecTe SKCILUTyaTaruy IIPOU3BOIUTCS KATHOPOBKa KOMIUIEKCa IO METOMKE
(GUPMBI-U3TOTOBHUTEIIS.

BHemnuwmii Bu1 KOMIIOHEHTOB KOMIUIEKCA IPUBEIEH Ha pUCYHKax 1 - 7.

e . N

(o ey - _ , R

iy se —.n:F m IR PR '--ﬁ’n A g — Ty T ) MY T AR .‘-{‘;.Ln-{__*-
- -——— i . | /, e ——— . _--_.....-..—u_-.*_-

Pucynok 1 - Komnakrasni npeobpazoBarens Gammapilot M

———

Pucynok 2 - Jletextop npeuem:oo ypoBus FTG20

Pucynok 3 - KonreitHeps! it HCTOYHUKOB raMMa-H3ITyYeHUS Pucynok 4 - Uctounnku
ramMMa-Hu3JIy4eHus
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Pucynok 6 - biok ynpaBiieHHs MOJTYJIATOPA
FHG65 Synchronizer FHG66

Pucynok 7 - BemocHo# mucmrei FHX40

IIporpammHoe o0ecrieueHune
COCTOHMT M3 IBYX dacreii Firmware u Software. O6paboTka pe3ysbTaTOB HU3MEPCHUH M BBIYHCIICHHE
(MeTponormdecku 3HaduMas 4acTb 110) mpoM3BOAUTCS MO CHENMATBHEIM PAaCCTHRIM COOTHOIICHHAM,
COXPaHAEMBIX BO BCTPOGHHOM mporpamme (firmware) B BHZE Hex-File. Jloctym k wOudpoBOMY
uneHTH(UKATOpY firmware (KOHTPOJILHOH CyMMe) HEBO3MOXKEH.

Hamvenosarue I10 umeer crpykrypy X.Y.Z, rze:
X - naeRTH(UKAIHOHHEI HoMep firmware;
Y - upenTrbHKauMOHHEE HOMep Tekyimeil Bepcmm Software (or 00 mo 99) - xXapaKTcpHU3YIOIIUi
(QYHKIMOHALHOCTE TpeobpasoBarens (pPasMiHbIe NPOTOKOJIBI mupoBO KOMMYHHKAIUH, & TakKe
COBMECTHMOCTD C CEPBUCHBIMH IPOrPaMMaMH).
Z - ciryKeOHBI! HneHTHGUKAIROHHBI HOMED (HAIpUMED, UL YCOBEPIIEHCTBOBAHIA HITH yCTPAHCHHU
HerouHocTeii (bugs tracing)) - He BIHACT Ha GYHKIHOHATBHOCTH U METPOJIOTHYCCKHE XapaKTEPUCTHKH
pacxomomepa.

Haumenosarue [10 oTO6GpaxkaeTcss Ha IWCINee IPH €ro BKIIOYEHHH (KaK HEAKTHBHOE,
He ToAJexalnee 3MEHEHHIO).

JIns NpEMEHEHHs B Y9eTHO-PAcYeTHBIX ONEPallMAX BO3MOXHO IUIOMOMpOBAHHE KOpIyca
mioMbGaMi HaJ30pHOIO OpraHa.

M neHTHUKAIMOHHEIE JAHHBIE IPOIPAMMHOTO 00€CIIeUeH s IPUBEIEHBI B tabmune 1.

Tabymna 1 - UnerTHdUKaIHOHHEBIE TaHHBIC 10

Unentuduka- | Homep Bepcun | Iudposoii uaenTn- AJITOPHTM
HaumeHoBaHHE IIHOHHOE (upeHTHOHKANK- | QHKATOP IPOTpaMM- BBIMHCIICHHA
IIPOTrPaMMHOTO HAMMCHOBAHHE | OHHBIA HOMEp) HOTO obecreueHus H¢poBoro
obecrneueHus IPOrpaMMHOrO | [POrpaMMHOro | (KOHTPOIBbHAs CyMMa ueHTH(HKATOpA
obecricueHus obecrieueHHs | HCIIOJHIEMOTO KOIa) IIpOrpaMMHOTO
obecneucHMs
Gammapilot M HET JOCTyTa AJIst
FM(_%GO FMG60 VO0l.yy.zz s 6paT3}1,<IeI:HM CRC-CCITT

VpoBeHb 3alOUTHl OT HENPETHAMEPCHHBIX M IPEIHAMEPEHHBIX m3menenuit "C" cormacHo
MU 3286-2010.




/1 poJIOTHYecKHE H TEXHHYECKHE XapaKTePUCTHKH
ipuBeIcHBI B Tabuie 2.
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Tabuuia 2 - MeTponornieckue 1 TeXHHYeCKUE XapakTepHCTIKY

(B nMana3oHe 3HAYCHUM IIOTHOCTH paboveit cpe/ibl
oT 500 go 3000 kr/nm’), %

HaunmenoBanue 3Ha4yeHNEe XapaKTEPUCTUKU

1 2
Pa6ouast cpena YKUAKOCTH. TTYJIBIIBI M ChITY4HE IPOAYKTEI
JlnanasoH 3HadeHUH IIOTHOCTH paboyeii cpesipl, KI/ M ot 50 o 3000
MUHAMAJILHBIA JHAIa30H H3MEPEHHI INIOTHOCTH, Kr/m’ 100

| JlnanasoH H3MEpeHHii YPOBHS (JUTs] OQHOIO JETEKTOPa), M or 0.2 no 2

[Ipemensl HOMyCKaeMOM IPUBEICHHON IIOT PEITHOCTH 410
M3MepeHHUil YPOBHS OT JINana3soHa H3MEePEeHHH, % -
[Ipesenbl AOMYCKAEMOM IPUBEIEHHOM IOTPEITHOCTH
Y3MePEHUH UIOTHOCTH OT [Mana3oHa H3MEpeHHH 1.0

Bpems 13MepeHni (BpeMs yCTaHOBICH s 0Ka3aHuH). C

oT 1 10 999 (perynupyemoe)

TemmepaTypa OKpyKaroIero sosayxa, °C
- IETEKTOP

- IETEKTOPBI C OXJIAXJAOMEH pybarKo
- KOHTeHHepHI, IIpeoOpa3oBaTe M

- Modulator FHG65

¢ OXJTaXAroIe pydamKon

- Synchronizer FHG66

ot -40 no +60
ot 0 1o +120
ot -40 no +80
ot -40 mo +60
ot -40 mo +120
oT -20 mo +85

Temmeparypa TpaHCHOPTHPOBARKS ¥ Xpanenns, °C

ot -40 mo +60, ot -50 - no cnen. 3akasy

BrxoaHoi curHa:
- TOKOBBI#A (BXOJ/BBIXOX), MA
- nuGpoBoi

oT 4 no 20,
HART, Profibus-PA, Foundation Field-
bus, apyrue BapHaHTBI - 110 3apoCcy

[TapaMeTpBl 3EKTPUIECKOTO MATAHU:
- HaNpsHKEHHE TIEPEMEHHOTO ToKa, B;

oT 90 mo 253

- gacToTa, ['1; 50«1

- HaNpsiyKeHNe TIOCTOSHHOTO TOKa, B. ot 18 no 36
IToTpebnsemas MOIIHOCTB, He bornee, BT:

- Gammapilot M FMG60; 10

- Modulator FHG65; 5

- Synchronizer FHG66. 1

I"aGapuTHBIe pa3Mepsl, MM, He boJtee:
- Gammapilot M FMG60;
- BBICOTA
- NIMpHUHA
- JUTAHA
- Modulator FHG635;
- TUaMeTp
- JUTMHA
- Synchronizer FHG66
- BBICOTA
- HIMpUHA
- IJTUHA

160
190
ot 631 mo 2590

200
600

120
11
25
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1 2
Macca, kr, He 6oJtee:
- KonTrettnep ot 22 mo 350
- Gammapilot M FMG60 ot 20 10 72 (B 3aBUCUMOCTH OT JUJIUHBI
[IpUEMHHUKA)
- Modulator FHG65 30
- Synchronizer FHG66 1

3HAK YTBep:KIeHHs THIIA

HAHOCWUTCS HA KOPITYC AETEKTOpa METOIOM HAaKIeHKM M Ha TUTYJBHBIE JIACTBI SKCITyaTalliOHHON
JOKYMEHTAIUH THIIOTpadCKUM COCOO0M.

KoMniekTHOCTDH cpeacrea mmepenm‘i

Ta6nuna 3 - KoMIJIEKTHOCTB CPeACTBa H3MEPEHHH

HanMernoBanue

O6o3Ha4ycHNE Kon. | Ilpumeuanue

1 Komiteke paguon30TOIHBIN
U3MepEeHUH YPOBHS U IJIOTHOCTH

- KOMIIQKTHBIN MpeoOpa3oBaTelib;
- CHUHTHIUTAIIMOHHBIN TETEKTOP;
- MOLYIISTOP M3ITy4EHNUs],;

- GNIOK YIIpaBJIEHUsI MOIYJIATOPA;
- JIETEKTOP MPEAEIIBHOTO YPOBHS,
- U3MEPUTEIBLHBIN
npeobpa3zoBaTelb,

- KOHTEHHEPHI ¢ UCTOYHUKAMHU
ramma-uznydenus 60Co

i 137 Cs;

- BBIHOCHOM AHCILIEH;

- MOHTaXHBIM KOMILJIEKT;

- nepudepuitHbIe YCTPOHCTBA,

- MOJIyJIb 3aITUThI

OT TlepeHalpsKEHNUS,

- JepKaTelb MCTOYHUKA;

- COEIMHUTEIbHBIE Kabeu,
KaOeTu 3NEKTPONUTaHHUs]

Gammapilot M FMG 60 B cocrase:

Gammapilot M

(Nal unmu PVT)

Gamma Modulator FHG65
Synchronizer FHG66
FTG20

RTA 421, RMA 422,

FTG 4707

FQG60, FQGo1, FQG62, B cooTBercTBHM

FQG63, FQG66, Multiplex9s-3, ¢ 3aKA0M
Multiplex9s

FHX40

FHG 60, FHG 61, FHG 62

FXAxxx

HAWS62, HAW569

2 JIomoNHUTEIbHBIE

B cooTBeTCcTBHH

[PUHAIIEXXHOCTH C 3aKa30M

3 KoMIeKT 3KCIUTyaTallMOHHOM 1 B cooTBercTBUM
JIOKYMEHTAIIUHI C 3aKa30M

4 Metoauka OBEPKH 1

[IoBepka

ocylecTBiIseTes 1o fokymenTy MIT 27516-09 "T'CH. Kommnekcs! pafiion30TONHbIE H3MEPEHUH yPOBHS
u miotHoctn Gammapilot M FMG 60. Metomuka nosepku”, yrsepxaeasomy ®I'VIT "BHUMMC"

09.07.2009 r.

OCHOBHBIE CPECTBA TOBEPKHU:

- yCTAaHOBKa [JOBEPOYHAs YPOBHEMEPHAs C [IOTPEITHOCTRIO 3a/IaHUs ypOBHS He bosee 5 MM;
- py/eTKa u3mepuTenbHast ¢ neHol aenenus 1 mm no FOCT 7502-98;
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Y

- mozumetp JAPT'3-02 X1 2.805.345 @;
- MepBI HOBEPXHOCTHOH MIIOTHOCTH (717.20.00.002).
JlomyckaeTcsi IPAMEHEHIE aHANOIMIHBIX CpEJICTB HOBEPKH, 00ECTIEUMBAIOIIMX OlpeseneHne
METPONIOTHUYECKAX XapaKTCPUCTHK, IOBCPACMBIX CU ¢ TpebyeMoit TOGHOCTBHIO.
3HaK TOBEPKH HAHOCHTCS B MACIOPT HIIA CBHJICTENHCTBO O IIOBEPKE.

Ceeaenust 0 METOAMKAX (METOAAX) u3MepeHnil
[IpUBeEHb! B FKCIULyaTaliOHHOM JOKYMEHTE.

HopmaTHBHBIE W TEXHIeCKHe T0KYyMEHTLI, YCTAHAB/IBAKONIHE TPeOOBAHUA K KOMILIEKCAM
PAIHON3OTONHBIM n3vepeHuil ypoBHsi H MIOTHOCTH Gammapilot M FMG60
TOCT 21497-90 "Y poBHeMEPbI paiHON30TOIIHBIE. OG61ue TeXHAYECKHE YCIOBAS .
Texumdeckas JOKyMeHTAIM QUPMBI.
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1. OBUIUE IIOJIOKEHVA 1 OBJIACTD PACIIPOCTPAHEHUS

Hactosummit moxymeHT pactipocTpansieTcs Ha KOMITEKCED PaZAOU30TONHEIE H3MEPEHUI
YPOBHS ¥ IToTHOCTH Gammapilot M FMG60 ¢upmsr Endress+Hauser GmbH+Co.KG,
I'epmanma (mamee — KOMIIEKCH), B cocTaB KOTOPBIX BXOMAT CHEIYIOINHE OCHOBHLIE
KOMIIOHCHTBL: PANHOHYK/IMAHBIH HCTOYHHK HOHU3HPYIOMIEr0 raMMAa-H3/ydeHHs (mamee
HCTOYHUK), ACPIKATENb HCTOUHIKE, KOHTEHHED I HCTOUHMKA (manmee KOHTe#HeEp), MO-
AYJSTOP M3IYHUCHHSA C OIIOKOM YIPABIEHHS, IETEKTOP raMMa-H3IydeHHs c H3MepH-
TeIBHBEIM [peobpasoBaTeneM (alee JETEXTOP), SIEKTPOHHLI npeobpa3oBaTeib, BEI-
HOCHOH JIMCILICH, NETEKTOP MPEAENBHOrO YPOBHSA, MOHTAKHBIE KOMIIIEKTHL, [IPH HC-
[I0Ib30BaHUM UX B Cepax pacHpOCTPaHEHUS TOCYIapCTBEHHOTO METPONIOTHYECKOTO
KOHTpOIIL M HAl30pa, W yCTaHABIMBACT TPeOOBAHHAL K METOIAM H CPENCTBAM HX nep-
BUYHOH M IEPHOIUIECKOH TOBEPKH.

[loBepxy xommimexcoB Ha Teppuropru Poccuu MOTYT NIPOBOJUTH OpraHM3aluy (IIper-
NPUATHS), aKKPEIUTOBAHHBIE HA TEXHHYECKYIO KOMIIETEHTHOCTH B OGNACTH IIOBEPKHU
JI2HHBIX CPEJICTB U3MEPEHHIA.

Mesxnosepounsnit urTepBan — 1 rop.

2. OIIEPAIIMHA IIOBEPKHA

Ilpu nposeennyM IIepBAYHOI TOBEPKH BHITONHIIOT CIIEAYIOIINE OIEePaLin:
BHEIIHUH ocMoTp, 11.7.1,
OTIPEAENICHIE MOIIHOCTH SKCTIO3UIMOHHOR O3Bl raMMa- U3y JeHH S, 11.7.2
onpoboBanwue, 1.7.3,
ONpENENIEHNE METPONIOTHYECKHX XapaKTEPUCTHK, 11.7.4:
IIpy npoBenenuu neprOTUYECKOl TOBEPKH BEIIOMHIOT CIEIYIOIIHE OIEPAIHH:
BHEIIHUHA OCMOTp, 1.7.1,
ONPEICICHIE MOITHOCTH SKCIO3UIIMOHHOM TO3BI raMMa-U3 Ty JeHus, 1.7.2
onpobosanue, 11.7.3,
ONPEIICNEHAE METPOJIOTHYECKIX XapaKTEPHCTHK:

— ¢ JeMOHTaxeM, 11.7.3

— 0e3 IeMOHTaxXa, Ha MECTe SKCILTyaTalliy

3. CPEJACTBA IIOBEPKHI

[py mpoBenennyu moBepKU MPUMEHSFOT ClIEIyIOLITeE CPEeICTBa M3MEPEHNH ¥ BCIIOMOTa-
TEJIbHOE 000Dy IOBaHHE:

nosmverp JIPT'3-02 XIIT 2.805.354 &. JIwamasoH o3kl PEHTI€HOBCKOIO M raMMma-
usnydenus - 0+100 Mx3B/4 (10 MGap/g);

YCTaHOBKa II0BEPO™HAL YPOBHEMEPHAS C BEPXHAM IIPEIESIOM U3MEPEHHH He MeHee 2M 1
aOCONIOTHOH IOrPENIHOCTEIO He Golee + 5 MM;

PyJeTKa U3MEpUTENbHAS ¢ eHoH aenernd 1 mm o 'OCT 7502

mranreHupKy s HIITI-250-0,1 TOCT 166-89

MEpBI IIOBEPXHOCTHOU IUIOTHOCTH (71T.20..00.002), M3rOTOBIEHHEIE H aTTECTOBAHHEE
110 METOJMKeE, puBeneHHOH B [Iprnoxenny 1;

JlomycKaeTcs HCTOIB30BATE IPYTHE CPENCTBA H3MEPEHHI, eCIH OHE 0 CBOMM Xapakxre-
PUCTHKAM HE XyoKe, YKa3aHHBIX B I1.3.1.

Bee cpenctsa msmepernit TOIKHEL GEITH OBEPEHEI opranamu I'ocymapcTBennon meT-
PONOrHYECKOM CIIy>KOBI M UMETE JeiCTRYIONIUE CRUETEILCTRA O IIOBEpKE.
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4. TPEBOBAHW BE3OIIACHOCTH

4.1 Ilpu npoBesieHUN OBEPKH COOMIONAIOT TPeOOBAHTS OesomacHOCTH, OmpeaeIIeMbIe:

- lpaBuIaMH Ge30IaCHOCTH TPYa M [OXKapHOM Ge30MacHoCTH, JEACTBYIOIAMY Ha MIpe-
[IPUSATHH, IIOBEPOYHOHN YCTAHOBKE,

- TpaBHIaME OE30I1aCHOCTU TPH SKCILLYATAIMH HCIIONb3yeMbIX 3TANOHHBIX CPEICTB H3-
MEPEHHUH, HCHEITATENLHOTO 060PYJOBAHASL H TIOBEPIEMOTO KOMILTEKCa, IPHBEICHHEIMU
B OKCILTYaTallHOHHOM JOKYMEHTAIHH,

4.2 MoHTax SJEKTPUIECKHX COeIUHEHHH HPOBOLAT B COOTBeTcTBHE ¢ TOCT 12.3.032 u
'lpaBusiamu ycTpOHCTBa 3MEKTPOYCTAHOBOK" (pazzmen VII).

4.3 K mosepke OIyCKArOTCA JHIA, WMEHOINHE KBTI (QUKAIHOHHYIO TPYINIY IO TEXHHKE
OesomacHOCTH He HuKe Il B COOTBETCTBHM ¢ "llpaBunamu TeXHUKM Ge30MACHOCTH TIpH
IKCIUTyaTaltiy 37IEKTPOyCTAHOBOK MOTpeOHTeNeH” M M3YHMBINME SKCILTYaTaIHOHHYIO
JOKYMEHTALHIO ¥ HACTOSAIIUMA HOKYMEHT.

4.4 Ilpu IpoBeJeHUH MOBEPKH HEOGXOMUMO cobmoaTh NeHCTBYIOMAE HOPMBL H Tpebo-
BaHusA 10 paboTe ¢ UCTOYHMKAME HOHW3UPYIOMIEr0 H3IyueHus, HCIIOJIb3Y EMBIMH IIPH
IIOBEpPKE.

S. YCJIOBUSI IIOBEPKH

5.1  llpu npoBeaeHHH EPBHYHON TTOBEPKH COBIIONAIOT CICAYIOIIUE YCIIOBHS:

—  TeMIepaTypa OKpYIKaromero Bo3ayxa 20 5 °C;

—  OTHOCHUTENbHAS BIAXKHOCTH Bo3ayxa 30...80 %;

- aTMocdepHoe manienue 86...107 xI1a.

~  BHCIIHHC 3NCKTPUYECKHE M MAarHUTHBIC IO, YPOBEHb OT (OHOBON pagualud U BO3-
ACHCTBHE APYTMX MOILNHBIX MCTOYHHKOB HOHHMSHDYIOIIEr0 H3JLyY9EHHUS MOIDKHEI OTCYT-
CTBOBATH U HAXONUTELCA B IIPEJIeNax, He BIUAIOIINX Ha paboTy KOMILIEKCa,

—  HAOPDKEHWE NHTaHHMA, BUOpAIWs NOJIKHEI COOTBETCTBOBATE TPEGOBAHUIM 3KCILTyaTa-
LUHOHHOM JOKYMEHTAIUY Ha KOMILIEKC;

5.2 Ilpu npoBenenuy mepuogEYECcKol MOBEpPKE 110 I1.7.4 cOBITONAIOT pabouue ycioBHS 3KC-

TTyaTaIay
6. IIOAI'OTOBKA K IIOBEPKE

6.1 IToaroroBka xoMiLIeKca K paGoTe.

Ilepel mpope/ieRreM IOBEPKY BEILIONHAIOT CIEAYIONHE [I0ATOTORHTEIbHBIC paboTEr:

- 1Ipu NEPBHYHOM IIOBEPKE HA (DUPME-H3TOTOBUTENE YCTAHABIHMBAIOT JETEKTOP Ha Ka-
nuOpOBOYHOM YCTaHOBKE COITIACHO 3aBOICKOMN nporpaMme MPOBEPKHU KOMILIEKCA;

- TpH NEPBHYHOH IOBEPKE B OpraHax I oCymapCTBEHHON METpPOJIOTHYCCKON CITYKOBI
Poccun wii neproMYeckol oBepKe HOBEPSIEMBIH KOMIUIEKC IIOATOTARIHBAIOT K pabote co-
[1aCHO PYKOBOACTBY IO SKCIUTyaTanu (paszen «Ilyckonanaakay).

Merozbl 3afiasus 3HAYEHES TAPAMETPOB KOMIUIEKCA ITYTEM BBOJA X B paboyee MeHIO Jie-
TEKTOpa yKa3aHsl B pasjiene « OKCILTyaTalysa» PyKOBOACTBA IO SKCIUIYaTAIlHH.

6.2 IIposepka TOKOBOro0 BbIX0Ja (IIPH €ro HAJIMINH).

Mt nerexropos, umeromux mudposoi sexon (PROFIBUS-PA, Foundation Fieldbus), a
TaKKe UMEIOIIUX TOKOBBIH BBIXOJ, HO pabOTAIOMMX B OJHO- MM MHOTOAJPECHOM DEKIME
HART nposepka TOKOBOTO BEIXOIa He TpebyeTcs.



H1g TpoBepkH TOKOBOrO  BBIXOAA 3a4al0T B pabodeM MeHIo "MozemupoBanye"
("simulation") He MeHee TPEX TOKOBBIX 3HAUYECHHIL (Hanpumep, 4, 12 u 20 MA) B IIPOU3BOJIB-
HOM IIOPSIKE.

[Ipusenennyro norpemsocts §; mo TOKOBOMY CHIHAJTY U OIIPEAEILIIOT IO GOpMYIIe

&=5"2 1000, )
D

riue
y - 3HAUCHUC TOKA Ha BEIXONE YPOBHEMEPA B MA
ks — npoBepouroe 3paYeHNE TOKA B MA;
D - nnana3oH u3MeHEHHI BEIXOIHOTO CUTHaza, MA.
YPOBHEMED CUHTAIOT [IPOBEPEHHDIM 110 TOKOBOMY BBIXOZY, €CIU 3HAYCHHUE IIPUBENCHHOM
[IOTPEMIHOCTH He IpeBbuuaeT +0,25 %,

7. NPOBEIEHUE IIOBEPKH
7.1  Buemnmii ocmoTp.

[1pu BHemHEM ocMOTpe mpoBepsoT:
— OTCYTCTBHE MEXaHUYECKUX HOBPEXKIEHUI HA KOMIOHEHTAX KOMIIIIEKCa, TIPEsTCT-
BYFOUIHX €T0 IPHMEHEHHIO,
— COOTBETCTBUE IACTIOPTHBIX TaOIHYeK KOMIIOHEHTOB KOMILTEKCA TpeOOBaHUAM IKC-
ILTyaTaluOHHOR OKYMEHTALINH,
— COOTBETCTBHC KOMINICKTHOCTH KOMIUIEKC YKA3aHHOM B JOKYMEHTAITHIL
Komnnexc He mpormenmuit Bremmwii OCMOTp K IIOBEPKE HE JOIYCKAIOT.

7.2 OnpoGosaunne.

7.2.1  OnpobyroT KoMILIEKC:

- [IPH [IEPBIYHOM [TOBEPKE Ha 3aBOJIC-H3TOTOBHTENE — COIMIACHO 3aBOACKOI nporpam-
Me IIPOBEPKU KOMILIEKCA,

- HpH NICPBHYHOH IOBEpKE B opraHax I ocymapcTBeHHOM METPOJIOTHYIECKOH CITyKOBI
Poccun, a Tak e mpu mepuomdeckoit TIOBEpKE C JieMoHTaxeM, Ha [loBepounoil ycrarmoske
corytacgo m. 3.1.

- [Ipd NCPUOJMICCKOHN MOBEpKe 6e3 NeMOHTAaXKa, HA MECTe SKCTUTYaTaluy, TIPH UMEFO-
LIEHCA BO3MOXHOCTH YBE/IMYEHA/yMEHbIICHHS YPOBHSA/IIOTHOCTH IIPOLYKTA B pe3epBya-
pe/Tpybonposoze.

Kommtexe cunTaroT roHem A1 IpoBegeH s IIOBEPKH, €CIIM MOLTHOCTE 3K CIIO3UIHOH-
HOH 03B TaMMa-M3TyYEHHMI HA MOBEPXHOCTH ACTEKTOpa COOTBETCTBYET TpeOyeMoil coracHo
«Texnuyeckolt mEGOpManwm» (pasmen «Bxom»).

Pesymprar ompoGoBaHusS — cumraroT HOJIONHTENBHBIM, €CIM HpHU  yBeIHde-
HUK/YMEHBIICHUH YPOBHA/ILIOTHOCTH COOTBETCTBYIOLIUM 00Pa30M H3MEHSIHACH MOKA3AHUS
Ha Jucriee nprbopa, Ha MOHHTOPE KOMIIBIOTEpa, KOHTpONJIepa, yCTPOUCTRE MHAMKAIUN UK
MHEJITHAMIIEPMETPE.

Homyckaerca coBMeriats HPOBEPKY BYHKIIHOHUPOBAHU (ompoGoBanme) ¢ mpomexy-
POH ONpeNeNeHus METPOIOTMHYECKIX XapaKTEPHCTHK KOMILTEKCA.



7.3 OnpeneneHue MeTPOIOrHYECKHX XapaKTepHUCTUK.

7.3.1 IIpu mepBHYHON MOBepKe Ha 3aBOE-H3T0TOBUTE/IE — COTIIACHO 3aBOJCKOI IIpo-
rpaMMe UCIBITaHUS KOMILIEKCA.

7.3.2 C aeMoHTaxkeM KOMILIeKCA.

B saBucumoctu ot Ha3HA4YCHUA KOMILIEKCa B JIIMHEL HCTCKTOPA IIOBEPKY C IEMOHTAXKEM oCcy-
LIECTBIIAOT OJHUM U3 CICOYIOLIIUX METOHOB:

JULA IETEKTOPOB JIHHOHM 50 MM — B COOTBETCTBUH C 1. 7.3.4
U1 AeTEKTOpOB IHHOH 200 MM ~ B COOTBETCTBHHU C II.II. 7.3.4 unu 7.3.3
AV IeTekTopos AmmHOH 400 ... 2000 MM — B COOTBETCTBHHE ¢ 1. 7.3.3

7.3.3  llpu moBepKe KOMILIEKCA C JEMOHTAXKEM JUIS U3MEPEHHUS YPOBHS HCIOTB3YIOT yCTa-
HOBKY IIOBEPOYHYIO YPOBHEMEPHYIO COITIACHO II. 3.1.

HmuTanyuro ypoBHS OCyLIECTBIAIOT Iy TeM H3MEPCHUA 9HCIA MEP HUMHTAIHH YPOBH,
HM3MCHAS DM 3TOM 9acTh NETEKTOpA IO ero JUTHHE, KOTOpas IOABEPracTcs BO3IeHCTBHIO 3~
Jly4eHUs. B 3aBHCHMOCTH OT JIHHEI leTeKTOpa AOIyCKaeTCA KaK FOPH30HTAIBHOE, TaK H Bep-
THKAIBHOE PACIIOIONECHHE NETEKTOpa M Habopa Mep MMUTALHN ypoBHi. JlomkHo obecrieun-
BATLCA Npuileratue nosepxuoct Mep B HaGope Ge3 3a30pos. Mmvutupyemoe snavenwe ypos-
Hsi paBHO JUIMHE HAbOpa Mep M BBIYHCIAETCA KaK CyMMa JUTHH HCIONB30BAHHEIX B Habope
Mep.

7.3.3.1. Ompenenenue abGCOMOTHOR HOIpCITHOCTH  U3MEHEHHUH YPOBHS MTPOBOMAT HE MEHEE
HEM B IATH TOYKAX AuanasoHa uamepeHws (i = I, 2, 3, 4, 5,...). Ilpu stom mepBas Touxa
AOJDKHA COOTBETCTBOBATh HAYANBHOMY 3HAYECHUIO AMAIA30HA U3MEPEHUS, a NOCAETHAI - KO-
HCYHOMY €ro 3HaveHuto. [IpoMexyTounsle TOYKM HOIDKHEI pacronarateCs paBHOMEPHO IO
IHUaazoHy.

Hsmepenns IpoBOIAT CleAyOLHM obpazom.

Ha nosepounO} ycTaHOBKE OIpEREISIOT NeHCTBHATENBHOE 3HAYCHHE YPOBHS pasjieia
cpen (hy).

IIposomar 10 m3mepenwmit ypoBHs pasfena TeX JXe Cpell, HOBepsSeMBIM KOMILIEKCOM
(imts-- > Bimks -+ -, Ni), TAK, YTOGH MOKA3aAHMS KOMILICKCaA IPUOIMKAINCE K AeHCTBHTEBHO-
MY SHA9€HHIO CO CTOPOHEI MEHBIINX 3HAYEHHH YPOBHI;

nposonaT 10 usMepenuit ypoBHS Tex xe cpex, MOBEpAEMBIM KoMILIEKCOM (hig1,. . ., higk,

+» Dign), TaK, YTOOBI MOKA3AHUS KOMIUIEKCA TTOKA3AHMSL IPUOIIHKANNCE K NeHCTBUTENBHOMY

3HAYCHUIO CO CTOPOHEI OOJIBINMX 3HAYCHUH YPOBHAL.

Ipu s10oM oTCUeT mokasanwmit mpoBoAST Iepe3 ONUHAKOBEIC IIPOMEXKYTKH BPEMEHN - Ue-
pe3 HHTEPBAN BDEMEHH, PABHbINA IIEPUOJY CIEAOBAHHS OTAEIbHBIX TOKA3AHMIL,

110 ncxoMHBIM [AHHBIM, HONYIEHHBIM JULT i-TOH TOUKH Uana3oHa U3MEPEHHU S BLIYUCTS-
1OT:
aOCOMIOTHBIE IOTPEIIHOCTH U3MEpEHHI, [IPOBEACHHBIX IIPH NPUOIMDKEHHH CO CTODOHBI
MEHBIIHX UIU OOJIBINUX 3HAYCHUI K ASUCTBUTENLHOMY 3HAYEHHIO YPOBHS, 10 bopmymam:

Azml = himl - hoi ? Ala‘l = hicrl - hoi’
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CPelHKE 3HAMEHU a0COMOTHBIX OTPELIHOCTEH] 10 hopMyiam:

— A “+Aimk+“'+Aimn

A . iml- .
e L]
n
At A L+ A
ic ]
it
CHCTCI\/IB.TH‘ICCKYIO COCTaBH}HOH_IYIO a6COHIOTHOI‘;I HOFpCIHHOCTH 10 (bopMyJIe

_ A[m +Aio‘ .

2

A i
2

L

BapHaIHIO a0COIOTHOM IOTPEIIHOCTH 10 hopMyIIe

bi :'Aim _AfO' 5
CPEMHEC KBalpaTHICCKOe OTKIOHEHHE CIIyJalHOM COCTABIAIOMEH aGCOMIOTHOM MOrPelHO-
CTH 110 (hopMyIie

I
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abCONIFOTHYIO IIOrPEITHOCTS TIOBEPSIEMOTO PAIHOU3OTOMHOTO ypoBHEMepa 1o Gopmyiie

A =lA

{

1 +2,0 :

3a 3Hauenne abCOMOTHOM MOTPEITHOCTH BO BCEM IHATIA30HE HU3MEPEHUN IPUHUMAIOT
MaKCUMaIBHOE Alpay U3 3HAYCHHH A, .

IIpenen momyckaemoit mpuBeaeHHOM! IIOTPEITHOCTH IPHOOPA OIPEALIIIEOT 110 GopMyIie

5= Ai .. 100 .
/

Kommexc cunTaror BEIEpIKaBIIAM IIOBEPKY, €CIIU MOIyYCHHBIH IIpY HOBEPKE Mpeeil
JOIYCKaeMOH HMPUBEIEHHOHN IIOTPEITHOCTH He [IPEBBIIIAET npejena JOIIyCKaeMOoU MOrpeto-
¢t +1,0 %.

7.3.4 llpu nosepke KOMILIEKCA ¢ JEMOHTAXEM I HU3MEPEHHS IUIOTHOCTU IOJIKHEI OBITH
HCII0/Ib30BaHEl MEPEI TOBEPXHOCTHON IJIOTHOCTH. UMCIIO MEp M HOMMHAJIBHBIE 3HAYCHUS HX
[OBEPXHOCTHOH IIIOTHOCTH JOJDKHEI OOECHEYHTh BO3SMOXKHOCTH HOBEPKH HE MEHEE YeM B
TpeX TOYKax MKaibl. Mephl IOBepXHOCTHOM IIOTHOCTH AOJDKHBI COOTBETCTBOBATE TpeOoBa-
Husam [punoxenns 1.

HcrnonpsoBanue Mep (3TAOHOB) BO3MOXHO 0e3 OTpaHUYCHUH, €CIIU TPaHHIbI HX
IOTPEIHOCTEH COCTABILIIOT He Oosiee 1/4 rpaHuI JOIYCKAEMEIX IOTPENIHOCTEH IIOBEPAEMOTO
KaHasla U3MEPEHNUS IIOTHOCTH B PEAIBHBIX YCIOBHIX.

7.3.4.1.0mpenencare CHCTEMATHYECKOM COCTaBILOLEH IOIPEIIHOCTH O H3MEHEHUH IIOTHO-

CTH.
P A3MEINA0OT B H3MEPUTECIBHOM 3a30p¢ IUIACTHUHBI-UMHTATOPBIL, IIOBEPXHOCTHAs IUIOT-

HOCTb KOTOPBIX COOTBETCTBYET IEPBOM TPETH UAIIA30HA H3MEPEHHIA.

Uepes MHTEPBAIbI BPEMEHH, IIPEBLIIAIOIIE HE MEHEE YeM B TpH pa3a MOCTOAHHYIO Bpe-
MCHI MY 4acTOTY OOHOBJICHHS PE3y/bTATOB, BEIIOIHIIOT AECATE OMPEACTCHHHA IUIOTHOCTH Piypy €
UCIIONB30BAHMEM ITOKA3AHM KOMIUIEKCA.



Oripe1eisoT cpefHee apuhMETHIECKOe H3MEPEHI
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IIe  Pipy - SIMHHYHOE U3MEPEHHOE 3HAYEHHE TIOTHOCTH,
1t - YHCIO U3MEPEHHUH.
3aTem MOBTOPSEOT 3TH OIEPalMA Ha MIMHTATOPaX, COOTBETCTBYFOIIMX CEPe/IIHE U IIOCTeIHe
TPETH IUala3oHa U3MEepeHHH,
Jnist KaKIOH TOUKH OLEHUBAKOT CHCTEMATHIECKYEO COCTABIIIOLIYEO MOTPEITHOCTH (8).

5, = Pu=P 100
Apy,

rae  Pm - AEHCTBUTEIEHOE 3HAYCHHE IUIOTHOCTH MEPHL,
Apg¢ — IMANa30H H3MEPEHUH IIOTHOCTH ILIOTHOMEA.

?

CpezHee KBaJIpaTHYECKOE COCTABLIFONTEH OTPEHHOCTH o°(S) OUEHUBAIOT 110 GOPMYIIe

—_—2

o 1 " p _p
o(d)= Aoy -100
©) n—lg Ap,

[Ipu posepurensHOM BeposTHOCTH P=0,95 M wucie mamepenuii 10 oneHuBarOT CITyyait-
HYIO COCTaBIIAIOUIYIO OCHOBHOHR HmorpermHocT! (8 ) Ho hopmyie

0 =2,260(9)
['paruuer MHTEPBaANa, B KOTOPOM C 33/IaHHON JOBEPHTENBHON BEPOATHOCTHIO HE MEHEE
P=0,95 HaxomuTcs 3HAUEHHE IOTPENIHOCTH &, , ONPEIEIIAOT HEPABEHCTBOM

0,-2260(8)<d,<d,+2,260(6)
[InotHOMEp CUMTAETCA BHLAEPKABIIUM HOBEPKY, €CIIH ITOJIyYeHHBIE 3HAYECHNS TPAHHUI]
UHTepBaja, B KOTOPOM C 3aJaHHOU JOBEPUTENLHON BEPOSTHOCTEHIO He MeHee P=0,95 Haxomurcs
3HaYeHHEe OCHOBHOM [IOIPEIIHOCTH O, He npessmmaet + 1,0 %

7.4  IloBepka xommexca 6e3 JeMOHTAKA HA MeCTe IKCIUIYaTALMH
7.4.1 llosepka xomInekca 03 JEMOHTaXa I U3MEPEHUSI YPOBHSL.

[Ipu nposenenyn M3MeEpeHUH 6e3 IEMOHTaXa IOBEPXHOCTH MPOJYKTA B PE3epByape
JOJDKHA OBITH POBHOM/CIIOKOMHOM, IepeMeNrBaroNiee YCTPONUCTBO B pesepByape (IpH €ro
HaJIM4{K) OTKIIIOUEHO. 3alojHEHME/ONOPOXKHEHNE pe3epByapa B Mpollecce M3MEPEHHM He
JIOIYCKaeTCs.

IIpoBomaT mM3MEpeHME IIPHM HCXONHOM YPOBHE IIPOJAYKTa B pesepByape. Vamepenue
YPOBHS OCYIIECTBIIAETCSA C IIOMOIIBIO PYJIETKH MM KOHTPOJIBHOTO YpoBHEMepa (TIpH €ro Ha-
JIMYHH Ha pe3epByape) ¢ MOrPEIIHOCTEIO 10 £1 MM.

Eciu nMeeTcs BO3MOIKHOCTD 3all0JIHEHYS/OIIOPOKHEHUS Pe3epByapa 0 ONPeNenEHHbIX
YPOBHEH, 3HAYEHHA KOTOPBIX OJHO3HAYHO ONpEJeIcHBl, HallpuMep, KOHCTPYKIHel pesepBya-
pa, IOAXONAINHUX TPYOOIPOBOJOB WK TEXHOJIOTHYECKAM IPOLEeCCOM (HaIpUMep, IO M3BECT-
HBIM 3HaueHusaM "'B", T.e. BepxHero u "H", T.e. HXKHEro ypoBHEH, H3BECTHBIX U3 IIPOTOKOJIA
H3MEPEHUH IapaMeTpOB pE3EpByapa OT COOTBETCTBYIOIUMX CIYXKO pe3epByapHOro Iapka
IpEeIIPUATHS, IOJIYYEHHEIX IIPA COCTaBJICHUH KalXOPOBOUHBIX TabNMIl pe3epByapa), TO TIo-
BEPKA MOIKET IPOH3BOJUTECA 10 TAHHBIM YPOBHSM.

I1poBOIAT M3MEPEHUS C IOMOLIBIO PYJETKH (KOHTPOJIHHOTO YPOBHEMEpA) HITH 3aT0JI-
HAIOT/OIIOPOXKHAIOT PE3EPBYap N0 OLHO3HAYHO OIIPEJEICHHBIX YPOBHEHW [Ba pasa U 3alliChi-



BAalOT B IIPOTOKOII IIOKA3aHWe 3HAYCHHUS "ypOBHA" B JAHHOHN IIO3UIMH W NAHHLIC H3MEpEHH
KOMILTEKCA.

[lpn ompernenenwmy MOrpelIHOCTH H3MEpeHuit YPOBHA pasiena (a3 mpoBOLIT UsMepe-
HUC 5TOTO YPOBHS PYJNETKOH ¢ HCHONB30BAHHEM BOJOTYBCTBHTENBHON MACTHL (TY 264210-
005-1643778).

ULl IPOBE/ICHHEIX H3MEPEHUi ONPENENOT 3HAYCHHE IPHBEICHHOM HOrPEIIHOCTH H3-
Ln-L
MEPEHHSI 110 hopMmye & = Ty *100% .

[Ipu sTom: Ly - 3HaueHus paccrognmii, HSMEPCHHEIE PYJIETKOH (KOHTPONILHBIM YPOBHE-
MEPOM) HIIH OJ[HO3HAYHO OILPEACIEHHBIE YPOBHY B TO3HIKE | 1 2, B MM;

Ly - sHauenns yposHs, H3MepeHHEIe YPOBHEMEPOM B IIO3UIKY 1 ¥ 2, B MM.

D — nnana3oH U3MEpEHHUs YPOBHS, B MM

Kowmrirexe cumraror BEIIEpKaBmuM MOBepKy, ecrm NOJIyEHHBIH IIpY IIOBEpKE IIpener
Jl0nyCKacMO¥ IPUBEICHHOM [IOrPEITHOCTH He [PEBIMAET IIpe/ieNa JIOIYCKAaEMOH IIOrpEImHO-
CTH, yKa3aHHOH B OCHOBHBIX TEXHHIECKHX XaPaKTEPHCTHKAX.

8. OOOPMJIEHUE PE3YJIBTATOB IIOBEPKU
Ilpy moONOXUTENbHBIX pe3yibTaTax HOBEPKH OQOPMIISIOT CBUIETEIHLCTBO O IIOBEpKe
cornacuo ITP 50.2.006-94,
K cBrIeTenscTBy 0 mOBEpKe IPUIIArAIOT CIACKH IIOBEPECHHBIX M3MEPUTEILHBIX KaHa-
JIOB 1 IPOTOKOJIBI O PE3YIbTATAX [IOBEPKH KAXKAOI0 U3MEPUTENBHOTO KAHANA.
[Ipu OTpHIIATENBHEIX PE3yIbTATaX CBHAETEIHCTBO O IIOBEpKE HE BBIIACTCSH, paHee
BBITAHHOE CBUJIETENIECTBO aHHYIHPYETCHL.



Ipunoxenne 1
O6s3arennHoe

MEPBI IIOBEPXHOCTHOM IIJIOTHOCTHU AV ITIOBEPKHA
INIOTHOMEPA

1. HASBHAYEHUE

MepsI NOBEPXHOCTHOR MIOTHOCTH HpeIHA3HAYECHBI UL BOCIIDOHU3BENEHHUS II0-
BEPXHOCTHOH IIOTHOCTH, SKBUBAJIEHTHOH HAYAILHOMY, KOHETHOMY B IIPOMEXYTOYHOMY 3HA-
HCHUAM H3MEPIEMOU INIOTHOCTH KMAKUX CPE ¥ IIyTbIL, A TAKKe CTEHOK TpybompoBoja.

Mepbl [OBEPXHOCTHOH IUIOTHOCTH NPHMEHAIOTCS IS IOBEPKH (KaImOpOBKH)
[110THOMEDPOB 1 KOHTPOIIS HX paBOTOCIIOCOOHOCTH.

2. PACYET HAPAMETPOB MEP IIOBEPXHOCTHO ILIOTHOCTH

2.1 3HavueHne NOBEPXHOCTHOMN MIIOTHOCTH Mepb! 11T, SKBHBANEHTHOM 110 ITOTJIOLIEHHUIO
raMma-ToToKa CTeHKaMH TpyOOIpoBosa , ONPEAEIISIOT 1o (hopMyIIe:

17, :Zli P
P

[Ae pj - IIIOTHOCTh MaTepyana 1-ro ciuos CTeHOK TpyOOIpOBOIa B MECTe IIPOCBETH-
BaHM, Ko/ ;

i - TOJIIKHA i-r0 CII0S CTEHOK TPYOOIIPOBOLA, M;

N - YUCII0 CTEHOK TPYyOOIpOROIA.

2.2 3nHa4yeHHe IOBEPXHOCTHOU IJIOTHOCTH [IH, SKBHBAIEHTHOH 1O MIOTJIOIMEHHUIO raM-
Ma-II0TOKA CIIOEM KOHTPONIPYEMOH CPEIBI - IPH HAYATLHOM 3HAYCHUM JHANa30Ha H3Mepe-
HHA IUIOTHOCTH, OIPENENAIOT HO (hOpMYIIE:

HH :lolt‘d 1

TZIe PH - INOTHOCTh U3MEPAEMOH Cpe/Ibl, COOTBETCTBYIOMAS HAYAILHOMY 3HAYCHHIO
TMaIa30Ha, KI/M,

d - baza usmepenus (BHyTpeHHHIT AHaMeTp Tpy6OmpoBOAa, [0 KOTOpPOMY IIepeMerna-
eTCsA KOHTPOIHPYEeMas Cpelia).

2.3 3HaueHne MOBEPXHOCTHOM IIOTHOCTH MepHI I, , SKBHBAJIEHTHOH IO IIOrJIoLIe-
HHIO TaMMa-II0TOKa NEPENaJoM IUIOTHOCTEH KOHTPONMPYEMOH CPEIBI Prmay - Pmin =Ap B
[pelieiax H3MEPSAEMOro AUalia3oHa, OIPENEILIOT o GopMyJe:

HA:Apd "

re (Pmax - Pmin) AP - PA3HOCTH MENIY HAHGOMBIINM W HAMMEHBIIAM 3HAYCHISMH
4 3
IJIOTHOCTH U3MepsIeMO# cpefibl (IHaa30H H3MEPEHHS), KT/M.
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2.4 1o pacyeTHPIM 3HAYECHHAM NOBEPXHOCTHOM MioTHOCTH I1H , IIT I 14 onpenens-
FOT IIapaMETPEI MEP IOBEPXHOCTHOM IIOTHOCTH 10 QopMyie:

M
W ==y h,
S ID.\I

rne M - macca MepEL, K
2,
S - mIoImanb Mepel, M” ;
h - cperee 3HAYEHHE TONIIMHABI MEPEL, M;
Py - IIOTHOCTE MaTe€pHaia MEpEL KT/MC.

2.5 Ilpumep pacuera.

IInoTHOMEp HOIDKEH OBITH YCTAHOBIEH Ha TPYGONIPOBOX C BHYTPECHHEM zmaMeT-
pom d=0,2 M JU11 KOHTPOJIA IIIOTHOCTA paboueii cpensl B uanasone ot 1400 1o 1500 xr/ad.

CyMmMapHas TONIIMHA CTaNbHEIX CTEHOK Tpy6omposoxa L = 0,01 M IIPH IIJIOTHOCTH
MaTepyalna CTeHOK py = 7850 KrAL |

Ma'repﬁan AJLL USTOTOBJICHUA MEP HOBEPXHOCTHOR IIIOTHOCTH CTANb ILIOTHOCTBIO Py,
=7850 Kr/nr .

3Hauenue MOBEPXHOCTHON IUIOTHOCTH MEpHI, SKBHBAICHTHOM CTEHKAM TpyOOoIIpoBOaa
¥ Ha4yallbHOMY 3HAUCHHIO JHAalla30Ha, OIKHO OBITh PAaBHO:

[Ir+Iu=L" py+ py - d=(0,01-7850 + 1400-0,2-) = 358,5 xr/m>.
Cpenree 3Ha9EHNE TOJIIIMHEI MEDLL

. +11
po ety 3985 0 s
Pu 7850

3HaueHHe Mepbl, JKBUBANCHTHOH NMANasOHy H3MEpAEeMOH ILUIOTHOCTH, HOIDKHO
OBITH PaBHO:

TIA = Ap-d =100 - 0,2 = 20 xr/m’
Cpennee 3Ha49eHrE TONIUHEL MEPLI:

R= E .\ =0,00256m

pl\’l 7850
3. TEXHUYECKHE TPEEOBAHUA

3.1 MarepuanoM I U3TOTOBICHWS MEp IIOBEPXHOCTHOM IJIOTHOCTH MOJKEH
Onite amomuaud AJ{ I I'OCT 21631-76 wmm crams 45 TOCT 1050-74.

3.2 Mepsl TOBEPXHOCTHOH INIOTHOCTH MHOJDKHBI HPEJCTABIATH  COGOI IIPSIMO-
yromauk pasmepoM 100 x 100 mm mam 100 x 200 MM, ¢ npemenbHBIM OTKJIOHEHHEM OT
HOMHMHAJIBHOTO 3HAYEHHU pasMepa MUHYC 2,2 MM.

3 Mepbl OBEPXHOCTHOH MIOTHOCTH NOJDKHBEI H3TOTOBJIATHCS HAGOPAMH, ¢ HOMH-
HAJIbHBIMA 3HAYEHHUAMH IOBEPXHOCTHON IIOTHOCTH, ONM3KUMU K Py, YKA3aHHOMY B Tab-
Juae.

3.4 IlpenensHoe OTKIOHEHHE OT MEPHEHIUKYISPHOCTH KPOMOK HE JOIDKHO IIPEBbI-
math 0,5 MM, OT IIapanenbHOCTH IOBEPXHOCTEH MepH - 0,1 MM, HIEpOX0BATOCTH IIOBEPX-



HOCTH MepHBI JOJDKHA COOTBETCTBOBATE Ra 2,5.

3.5 BueiHu# BUA MEPBI HOBEPXHOCTHOM MIOTHOCTH IPEACTABNCH Ha PHCYHKE.

11

b
+
s
- = [ 0,5 b
2
S
B ! 2 [1]01|A > <A
71T. 20.00.002
100,22 I >
OGosuauenne | Bocnpomssommmoe sHavenue | JIuneinble pasMepEl, Ne Ne
IIOBEPXHOCTHOM IIIOTHOCTH, MM KOMILIEKTa | KOMIIJIEK-
/M Ta
IIMpUHA | JUIdHA

| 71 7T.20.00.002 1,0 100 100 01 01
(250) 02
-01 2,5 100 100 01 01
(250) 02
-02 5,0 100 100 01 01
(250) 02
-03 10,0 100 100 01 01
(250) 02
-04 20,0 100 100 01 01
(250) 02
-05 25,0 100 100 01 01
(250) 02
-06 40,0 100 100 01 01
(250) 02
03
04
-07 50,0 100 100 01 01
(250) 02
-08 100,0 100 100 01 01
(250) 02
-09 200,0 100 100 01 01
(250) 02
-10 500,0 100 100 01 01
(250) 02
03
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Obo3nayenue

Bocmpounssomumoe 3nagenue
HOBEPXHOCTHOM IIOTHOCTH,
2
r/™M

Jlunelnrie pasMepel,

MM

II¥pHHA

JUTHHA

Ne
KOMILIEKTa

Ne
KOMILIEK-
Ta

04
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4 ITIPABIWIA ATTECTAIIHA

4.1 ATTecraimusa Mep OCYIUECTBISETCA Opranamu TrOCYZIAapCTBEHHOH METPOJIOrHYECKOH
CITyXKOBL

4.2 Onpenenenue NeHCTBATEIBHOTO 3HATCHIS IIOBEPXHOCTHOM IUTOTHOCTH I KaXKIOMH

MEpbI JOJDKHO OBITH IIPOM3BEICHO IyTEM:

B3BELIHBAHUSA MEPEI,

U3MEPEHHS TEOMETPHYECKHX Pa3MEPOB MEPEIL,

BBIUHCIICHHS [UIOLIAAU MEPEI;

BBIMUCIIEHYS] EACTBUTENBHOTO 3HAYEHUS! [TOBEPXHOCTHOMH IUIOTHOCTH MEpEI, IIyTeM BEI-
UHCIEHUA A1 KaXXIOH MEPEI CPEHEro AeHCTBHTENHHOTO 3HAYEHUS IIOBEPXHOCTHOHR IUIOTHOCTH
MEpBI 110 (hopMyIie:

=L
s

rie, M - feiicTBHTeNbHOE CpenHee 3HaYEHHEe MaCCHI, KT}
S - NeHCTBUTEIBHOE SHAYEHHE MepbI, M” .

BsBemupanne Mep U H3MepeHHE TeOMETPHIECKUX pa3sMepoB Mep NOJDKHO HPOHU3-
BOJIUTBCA C IIOTPEIIHOCTRIO, 00eCeunBalomell BRIYUCIEHHE CPEIHETO AeHCTBHTEIHHO-
0 3HAYCHUS [IOBEPXHOCTHOH IIOTHOCTH MEPHI C OTHOCHTENBHOM HOrpEIHOCTEI0 He Gojee
+0,1%.

43 Ha Mepbl IOBEPXHOCTHOM IUIOTHOCTH HOJDKHO GbITh HAHECEHO NEHCTBHTEILHOE
3HAYCHKE IOBEPXHOCTHOH IIOTHOCTH.

4.4 K Habopy Mep JIOJDKHO HPHIIAraThCA CBHIETENECTRO, coJieprKaree:

- ATTeCTOBAHHYIO XapaKTEPUCTHKY,

- OOBEKT, I HCIIBITAHHA KOTOPOIO [IPEAHASHAYEHE] MEpEL:

- CPOK FOJHOCTH,

- JIaTy IOBEpPKY;

- HaluMEHOBaHHe HOPMATHBHOTO IOKyMEHTA, HA OCHOBAHWM KOTOPOTO IPOU3BEeHA TIOBepKa.
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Ilpunoskenue 2
Oo0s3aTenbHoe

CXEMA U3MEPEHW ITPU IIPOBE/IEHWY IIOBEPKI KOMILIEKCA

CTEHJ;
NETEKTOP;

Ha00p MEP INIOTHOCTH MM YPOBHS,

OJIOK HCTOYHHKA FaMMa-HU3JIy4eHHET,

KPOHINTEHH IJIOTHOMEDA;

MUJUIHAMIIEPMETP (Auranasol oT 0 1o 20 MA), eCili HCHONB3YETCs TOKOBbIA BBIXOJ;
6ok FHX40 wmm nepconansHbLE KOMITBIOTED.
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Ipunoxenue 3
Obs3aTeasHOE

MEPBI HMUTAITAY YPOBHA JJI1 IOBEPKU
YPOBHEMEPA

1. HASHAYEHUE

Mepsl UMHTaLUN YPOBHA TMPEIHA3HAUCHE! [JIA BOCIPOM3BENCHHS YPOBHS, SKBHBAICHT-
HOMY Ha4dallbHOMY, KOHEUHOMY U IIPOMEXKY TOYHOMY 3HATEHHAM H3MEPIEMOTO YPOBHA IPOLYKTA.

Mepbl uMHUTAIMH YPOBHS HPHEMEHSIOTCS AN HOBEPKH (KaTHOPOBKY) KOMILIEKCA IS H3-
MEPEHHU YDPOBHA U KOHTPOJIA €ro paGoToCIIOCOOHOCTH.

2. TEXHUYECKHWE TPEBOBAHUA

2.1 MatepuanoM Ui H3rOTOBIEHMS Mep MOBEPXHOCTHOH ITOTHOCTH AOJDKEH OBITH AMIOMH-
auid AL I TOCT 21631-76 wma crans 45 TOCT 1050-74.

3.2 Mepbl IMETaOUU YPOBHS NOMKHEI IIPEACTABIAT: COOOH [IPAMOYTONIBHBIE IapalIEIUIEAB]
paszmepom 200 x 100 x 50 MM, ¢ OpeneTpHBEIM OTKIOHEHHEM OT HOMHHAIBHOIO 3HAYECHHS pas-
Mepa MUHYC 2,2 MM.

33 IIpenensHoe OTKIOHEHUE OT MEPIEHMKYIIPHOCTH KPOMOK He JOJDKHO HpeBbImath 0,5 M,
OT IapajjieIbHOCTH MOBEPXHOCTEH MepH! - 0,1 MM, MEepOoXOBATOCTh IOBEPXHOCTH MEPEI JOJDKHA
COOTBETCTBOBATL Ra 2,5.

3.4 Mepsl UMHTAO¥EH YPOBHSA JOIDKHE! H3TOTOBIATECS HAGOPAMH.



