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[Ipunoxxenue A
(M3smenennas pegakmus, M3m. Nel).



1.1 Hacrosmas

METOJUKa

1. BBEJIEHHUE

IOBEPKM  paclpocTpaHseTcs  Ha  mpeoOpa3oBaresid

MHoronapameTpudeckue 3051SMV (nanee - npeoGpa3oBateiu), HaXOAAIIKECS B SKCILIyaTalldd ¥ BHOBb
BBIIIyCKaeMBbIe, U yCTaHaB/IUBAET IIpaBUiIa U METOJIBI HX TIOBEPKH.
(M3menennas pepaxuusi, Mzm. Nel).

1.2 MHoronapamerpuueckue mpeoOpasoBarenn 3051SMV, npensasHaueHbl A1 H3MepeHHi
MaccoBoro, 00BEMHOT0 W OOBEMHOTO, MPHBEAECHHOrO K CTAHAAPTHBIM YCIOBHAM pAacXofa >KUAKOCTEH,
apa WIH Ta30B, a TaKkKe pa3sHOCTH JaBlieHUH, abCOMIOTHOTO WM H30BITOYHOrO [aBjCHHS U
TEMIIepaTyphl.
WHTepBan Mexy IoBepKaMHu -5 JieT.
(M3menennas pegaxuus, M3m. Nel).

2. OIIEPAIIMH ITOBEPKHA
2.1 Ilpu npoBeieHNH TOBEPKHU BBIIOIHAIOT OIEPALldy, IPUBEIEHHEIE B Tabmuile 1.
Tabnuna 1.
No HanmMenoBanue onepanuu noBepku Howmep nmyHkra MeTouKu
1. | BHemnuit ocMotp 6.1
2. | Onpo6oBaHue 6.2
3. | ITpoBepka naeHTU(UKAMOHHBIX JaHHBIX MIPOTPAMMHOTO 00eCIIeUeHHUS] 6.3
4. | OnpeneneHue MOrperHOCTH
5. | e Ipu M3MepeHNH JaBiieHus (IPY HATHYMK TAKOTO KaHalla M3MEpeHHsl) 6.4
6. | ® Ipu U3MepEeHHH Pa3HOCTH JaB/ICHHI 6.5
7. | @ mpeoOpa3oBaHus B aHAJIOTOBBINA CUTHAI 6.5.6
g | ® TIP¥ U3MEPEHUH TeMIepaTypbl (TIpu HaTMYMK TAKOTO KaHaia 6.6
" | u3MepeHus) ]
g |® TIPH BBIYHCICHHH Pacxo/ia (Ipy1 HAJTMYMH W/ATA 3aKa3e TaKou 6.7
" | GyHKUMH TOJ] KOHKPETHYIO KOH(UIYpALHIO) '
(U3menennas pexaxuus, M3m. Nel).
3. CPEJICTBA IIOBEPKHA
3.1 Ilpu mpoBeeHNN IOBEPKH IIPUMEHSIOT CPE/ICTBA IOBEPKH, IIPUBEAEHHEIE B TA0IHUIIE 2.
Tabyuua 2.
Ne | HaumeHoBanue cpencrpa OCHOBHBIE METPOJIOTHYECKHE U TEXHUYECKHUE
IIOBEPKH XapaKTEpUCTUKH CPEACTB MOBEPKHU
1. Manomerp abcomotroro | Ilpenensl momyckaeMoift OCHOBHON aGCONFOTHOM MOrPENIHOCTH:
nasiaenus MITA-15 +6,65 Ila B pmanazone (0...20) xIla; *=13,3 Ila B guamasoHe
(20...133) klla; mpenenbl nOmMyckaeMOWl OCHOBHOM ITOTPEINHOCTH
+0,01% oT neficTBUTENBEHOTO 3HAYEHUS HU3MEPIEMOTO JABIECHUS B
quanasone (133...400) xI]a.
2. Muxkpomanomerp MKM-4 | Kiacc Tounoctu 0,01. [Tuamaszon usmepennii (0,1...4,0) xI1a.
3. Muxkpomasometp MKB- ITpenensr uzmepenutii (0...2,5) xIla; kiaacc Toudoctu 0,02.
250




4., IopraruBHei kamubpatop | [Ipenensr m3mepennit (0,01...100) xIla. Ilpemenst gomyckaemoi
NaBjieHus (M30BITOYHOTO, | OCHOBHO# norpemHoctd * 0,05% 0T H3MepsieMOoro JIaBjIeHHs.
BaKyyMMETPHUYECKOTO U
Pa3HOCTH JaBIICHUH)

[TKJ-10

5. 3amaTunK JaBICHHS IIpenensr BocipousBeieHHst n30bITouHOro AaBieHus ot 20 [1a go 16

«Bo3nyx-1600" k[la. IIpenensr fomyckaemMoit OCHOBHOI MOTPENIHOCTH B JHANa30HE
ot 20 no 500 ITa- + 0,1 Ila; cBerme 500 ITa u go 16 xIla - +0,02%
OT 33/1aBaeMOro JaBjeHus. B koMIutekTe ¢ 6JI0KOM OIIOPHOTro
nasnenus (200, 300 u Gonee [1a) mpenens! BOCponu3BEACHUS
pasHoctu nasneHu# ot 5 [la o S xIla; mpenensr nonmyckaeMoit
OCHOBHO¥ norpemHyocty B quanaszose 10 500 [Ta - +0,14 I1a

6. 3anaTuMK JaBIeHUs [Ipenensl Bocrpou3BefAeHHs HW30BITOUHOrO JaBieHHs oT 1 1o 160
«Bo3nyx-1,6» klla. Ilpenensr momyckaeMoii OCHOBHO#M morpemrHocTH - =+ 0,02%,

+0,05% ot 3a1aBaeMOT0 JJaBJICHHS.

7. 3ajaT4MK JaBICHUS IIpenens! Bocpou3BeneHUsT N30BITOYHOrO JaBjieHus oT 2,5 po 250
«Boznyx —2,5» klla. Ilpenensl momyckaemoit ocHOBHO#M morpemHoct: = 0,02 %,

+0,05% ot 3a/1aBaeMOro JIaBICHHUS.

8. 3ajaT4uK JaBICHUs IIpenensr Bocmpon3BeneHHs M30bITOYHOTO MamiieHus oT 10 mo 630
«Bo3nyx — 6,3» klla. Ilpemensr momyckaemoif ocHoBHO#M morpemHOCTH: =+ 0,02%,

+0,05%.

0. MaHomeTp IIpenenst fomyckaemoit ocHOBHO# morpentHocTi: * 0,02%, +0,05%
rpysomnopirHeBoi MII-2,5 | or uaMepsieMoro fapieHus B Auama3oHe usMmepenuii ot 25 klla 1o
I u II pazpsnos; F'OCT 0,25 MI1a.

8291-83

10. | Manomerp IIpenensl fomyckaemoit 0CHOBHO# morpemnocty: * 0,02%, +0,05%
rpysonopmHeBoii MII -6 | ot uaMepsiemMoro naBienus B auanasoHe usmepenuit ot 0,04 1o 0,6
I'u Il paspsimos ; TOCT MI]a.

8291-83

11. | Manomerp IIpenens! fomyckaemoit ocHOBHO#M morpemHocTy: * 0,02%, *+0,05%
rpy3ormopmraeBoit MIT — OT M3MEPSEMOro [aBJCHMs B Jauamna3oHe usMepenuit ot 0,1 mo 6
60 Iu Il paspsmos; T'OCT | MIla.

8291-83

12. | Manomerp IIpenens! fomyckaemoit ocHOBHO# norpemHocTa: * 0,02%, *+0,05%
rpy3onopmHeBoi MII-600 | ot namepsieMoro napieHus B uana3sone uamepenuii ot 1 10 60 Mlla.
I'u Il pazpsios ; TOCT
8291-83

13. | ManomeTp Ilpenens nomyckaemoit ocHOBHOM morpemrHocTH =+ 0,05% oOT
rpy3omnopuHeBoit MIT — H3MEPSIEMOTO JIaBjIeHHs B Mana3oHe u3mepeHuit ot 25 no 250 Mlla.
2500  II paspsina;

I'OCT 8291-83

14. | Manometp IIpenensr m3Mepenuit m3bpiTouHOro gaBinenus 0 — 0,25 Milla;
rpy3onopiHeBoit MBII- BaKyyMMeTpHUeCKOoro JapieHus (paspexenus) 0 — 0,1 Mlla.
2.5 TOCT 8291-83 IIpenensl fmomyckaeMoili OCHOBHOM morpemHocTH: =*5 [la mpwm

JaBlIeHUH (M30BITOYHOM WIIM BaKyyMMETpHUYeCKOoM) B mpepenax ( —
0,01 Mlla u *0,05% ot H3MepseMOro 3Ha4yeHHs IPH JaBJIEHHH
cebime 0,01 Mla

15. | bapomerp M67 Ilpenener wm3mepenuit (610...900) MM pr. CT., IOTPEMIHOCTH

u3Mepenuit * 0,8 MM pr. cT.

16. | MaHOMETp JUIs TOUHBIX ITpenens uamepenuii ot 0,25 mo 160 MIla. Kiacc rounoctu 0,6.




u3mepenut MTU

17. | Mepa snexTpudeckoro Knacc Trounoctu 0,001. HomMuHanbHoe 3Hau€HHE COIPOTHUBIICHHUS
COIIPOTUBJICHHUS 250 Om
oano3naydas MC 3050

18. | Marasun conpotusnenuit | Kiacc tounoct 0,02/2-10. Compotusnenne mo 111111,1 Om
P4831.

19. | Mynstumetp 3458A Ipenen uamepennii 10 B. [Ipenens! monyckaeMoii abcomOTHOM
norpemuocTH + (810D + 0,05-:10%E), rae D — 3naueHue
U3MepsieMoro Hanpsbxkenus, E — npenen u3mMepeHuii.

20. | Kanu6parop I'ocpeectp Ne 52489-13

MHOTO(YHKITHOHAIBHBIA H
komMmyHnukarop BEAMEX
MCé6 (-R)
21. | Ucrounuk  mocrosuHoro | Hambosnbiee 3Ha4YeHHE HANpSKEHHS HA BBIXOJE 50 B.
Toka b5-8 nnu b5-45 Honyckaemoe otkionenne *+0,5% OT yCTaHOBJICHHOTO 3HAYCHHS
HaIpPsDKEHHS.

22. | HART-USB moaem IIpeo6pazoparens unrepderica HART — USB mns cBsizu
npeobpa3oBarelst ¢ KOMIBIOTEPOM (71 TTpeobpa3oBaTtesieit ¢
npotokosaMi HART u WirelessHART)

23. | IloneBoit KoMMyHHKaTOp

475 nunu KOMMYHHKATOP .

Trex (c 6a30BbIM HITH YCTpoiCcTBO A7 CBSA3U C IIpeoOpa3zoBaTesieM o III/I('l)pOBOMy KaHa1y

PACHIHDEHHEIM MOAYIEM U IS 06.MeH§ JanupiMH 110 TipoTokonaM HART, WirelessHART,
Foundation Fieldbus

MOJKITIOYCHHUS K TTOJIEBBIM

YCTpOICTBaM)

24. | McTounuk nutanus Beixoanoe Hanpspkenue 9—32 B (quis npeo6pa3zoBareneii ¢
npotokosioM Foundation Fieldbus)

25. | Fieldbus Power Hub PacnipenenurenpHas KopoOka ¢ 6JJ0KOM MHTAHKS JUIS CErMEHTA
munubl Foundation Fieldbus

26. | Mogem USB nonesoit [Ipeo6pasoBarens untepdeiica Fieldbus — USB aist cBsizm

muHb Fieldbus npeobpasopareiis ¢ KoMbeioTepoM (Hanpumep, NI USB-8486)
27. | IlepconanbHbrit KoM1nbioTep ¢ anmapaTHbIM 06eCIIeYeHHEM U OTIePallHOHHOM
KOMIIBIOTED CHCTEMOH, YAOBIETBOPSAIOLIHH TpeOOBAHUSAM ITPOrPaAMMHOI0
obecrnieueHus GUPMBI-U3TOTOBHUTENS ISl KOH(DUTYPHUPOBaHUS
npeoOpa3oBarersl.
28. | I1O Engineering Assistant | [IporpammHuoe o6ecrieuenne GUPMBI-H3rOTOBHTENS, TIO3BOJISIOLIEE

oToOpaxkaTh H3MEpEeHHbIEe TapameTpsl. [ mpeoOpasoBartereit ¢
dyHKuue pacyera pacxo/a - ¢ BO3SMOKHOCTBIO B TECTOBOM PEKHME
3a/laBaTh 3HAYCHUS JABJICHUS, TEMIIEPATYPHI U Niepenaja U
oTOOpaXKaTh PacCUMTAHHBII Pacxo/l, a TAKXXe 3a7aBaTh TECTOBOE
3Ha4YeHHE TOKOBOI'O BBIXOJHOI'O CHI'HAJIA.

(M3menennas pexaxknus, M3m. Nel).

Tabauns! 3, 4 (Mckmouennl, A3m. Nel).

3.2 JlonyckaeTcs NpHMEHEHHE aHAJIOTHYHBIX CPEJCTB MOBEPKH, 0OECIIEYHBAIOIINX OIpeEAeICHHE
METPOJIOTHYECKHX XapaKTepUCTUK NoBepsieMbx CU ¢ TpeGyeMoii TOUHOCTHIO.
(M3menennas penaxuus, Uzm. Nel).




3.3. DTanoHbl eMHUI BEJIMYHMH J0JDKHBI MMETh JEHCTBYIOIIME CBUICTENBCTBA 00 aTTeCTALHH.
Cpencrsa usmepenus, IpUMEHAEMEIE IPU TIOBEPKE, JOJDKHBL HMETh JEHCTBYIOIHE PE3yNbTAaThl IOBEPKH
(M3menenHas penakuus, Mzm. Nel).

4. TPEBOBAHUS TEXHUKH BE3OITACHOCTH U TPEBOBAHMSI K
KBAJIM®UKAIIMU TIOBEPUTEJIEN

4.1 Ilpu npoBeicHUH IOBEPKU COOJIIOAIOT TPeGOBaHHs GE30MAaCHOCTH, ONPEiETIeMEbIe:

- DpaBWJiaMH 0€30MIaCHOCTH TPyAa, JCHCTBYIOIMMMHU Ha IIPeANPHATUH;

- IpaBUJIaMH G€30IIaCHOCTH TIPH KCIUTyaTalliy UCTIOJIb3YeMBIX CPEICTB IOBEPKH, IPHBEISHHBIMH
B X JKCIUTyaTallUOHHOH OKYMEHTAIUH;

- IpaBUJIaMHU MIOXXApHON 6€30IacHOCTH, JEHCTBYIOIUMH HA NPEANPUATHH.

4.2 K pabore c mnpeoGpa3oBaTeliMH [OIYCKAIOT JIAN, W3YyYMBIOHX OKCIUTYaTALHOHHYIO

JOKYMEHTAMIO Ha NpeoOpa3oBarelb U HMEIOIUX IPYIITy JOMycKa Mo JNEKTPUUYECKOH Oe30macHOCTH HE
Himxke 1.

5. YCJIOBUSI HOBEPKU U MOATOTOBKA K HEH

5.1 Ilpu npoBesicHUH TOBEPKH COOJIFONAIOT CIIEAYIOIIHE YCIOBHS:

- TeMmeparypa OKpyxaromeii cpensl, °C 23 £3;
- arMoc(epHoe naBnenue, klla oT 84 o 106,7;
- OTHOCHTEJIbHAs BIAXHOCTH OKPYXKaIOIIEro Bo3/yxa, %, He Golee 80;
- HanpspKeHHe NUTaHWS NOCTOSTHHOIO TOKa, B oT 12 1o 42;

KoJieOaHus NaBJeHHs OKpYXKaloIero BO3[yXa, BHUOpamus, TPSCKA, yJapsl, HAKIOHBI U
Apyrue BO3MOXKHbIE BO3JCHCTBUS Ha NpeoOpa3oBaTesb HE JAOJDKHBI IPUBOAUTE K BEIXOLY 32
JIOTIy CKaeMBIE 3HAYEHHSI METPOJIOHYECKUX XapaKTEPUCTHK

(M3menennas pepaxknus, Ham. Nel).

5.2 TloAroToBUTENBHEIE OTIEPALIT

5.2.1 Beuiepxuparor npeo6pa3oBaTenb He MeHee 34 [IpH TeMIepaType, yKa3aHHO# B myHKTe 5.1.

5.2.2 TIpoBepsIOT Ha repMETHYHOCTD CHCTEMY, COCTOSIIIYO M3 CPEJICTB MOBEPKH U CPEACTB IS
HOJKJIFOYCHHUS STAJIOHOB K IOBEPSIEMOMY NpeoOpa3oBaTelio.

(dob6aBsieH HoBbI# MyHKT, H3M. Nel).

6. IIPOBEJEHUE ITIOBEPKHA

6.1 BHemnswmii ocMoTp

Ilpy npoBeneHMH BHEIIHEr0O OCMOTpAa  YCTAHABJHMBAIOT  COOTBETCTBHE  NOBEPIEMOTO
npeodpa3oBaTens CIeAYIOMUM TPeOOBAHUAM

- Ha npeoOpasoBaTesic HE NODKHO OBITh MEXaHHYECKHX MOBPEXICHHH, BIMSIOIMMX HA €ro
paboTOoCIOCOGHOCTS;

- pe3b0BbI Ha IIPHCOEIMHUTEIBHBIX JIEMEHTAX He J0JDKHBI UMETh COPBAHHBIX HUTOK;

- HaJnucu U 0003Ha4YeHWs] Ha mpeoOpasoBaresie NOJDKHBI OBITh YETKMMH U COOTBETCTBOBATH
TpeOOBaHUAM KCILUTyaTallHOHHON JOKYMEHTAINH;



—  HaJW4Me nacmopra.
(Msmenennas penaxkuus, Mzm. Nel).

(Mcxnroven myHkT 6.2, Uzm. Nel).

6.2 OnpoGoBanue

6.2.1 Ilpu ompoGoBaHMH INIPOBEPSIOT PabOTOCIOCOGHOCTh Mpeobpa3oBaTels NPH H3MEPEHHH
JaBJICHUS, Pa3HOCTH JABJICHUH, TeMIepaTypsl (IIpU HAIMYHH COOTBETCTBYIOIIHUX KAHAJIOB).

6.2.2 OnpoGoBaHHe NPH M3MEPEHHH AABIECHHs, Pa3HOCTH NABICHHH M TeMIEpaTyphl IPOBOIAT
crenyoummM obpa3om:
6.2.2.1 IlonkmoyaroT k peobpa3oBareo:
- CHCTEeMY, COCTOSIIYIO U3 CPENCTB MOBEPKH M CPEACTB AN NMOAKIIOUSHHUS 3TANOHOB K MOBEPIEMOMY
npeobpazoBaTemo (IpH oMpoOOBaHKY 110 KaHANY JABJICHHS WIH PA3HOCTH JaBlIcHHMN);
- MarasuH CONPOTHBIICHHH (IIpH OIPOOOBaHUY MO KaHANY TEMIIEPATYPhl).
Cxembl oK mouYeHNs Ipeobpa3oBares NPy NOBEPKe IPUBEAECHE] B IIPUIOKEHNH A.

YcTaHapIMBaOT 3HAYEHHE COOTBETCTBYIOLIETO MapaMerpa, KOTOpoe He JODKHO OBITh GoJblie
3HaYCHUs HAaCTPOCHHOTO BEPXHETO Npejeia H3MEPEeHHs NapaMeTpa M MEHbINEe HAaCTPOSHHOTO HHXHETO
npezena H3MepeHHs lapamerpa.

IIpn onpoboBanmy 1O KaHamy JaBIeHHS HCIBITATENbHOE JaBJeHHE TI0JaBaTh OJHOBPEMEHHO Ha
Bxoa Beicokoro (H) u Huskoro naBnenus (L).

([TobaBnena cepliika Ha IPAUJIOXKEHHE A U yTouneHHe, M3m. Nel).

6.2.2.2 YBenuuuBaOT WIH YMEHBUIAIOT 33aBa€MOE 3HAY€HHe TaK, YToObl OHO HE BBIXOIHMIO 3a
IIpeieNibl HACTPOSHHOTO JUara3oHa.

6.2.2.3. Pe3ynbrarsl onpoGOBaHKs CUNTAIOT TOJOKHUTENBHBIMH, €CITH:

- 1pU Bo3pacTaHuM (yOBIBaHHM) 3a/aBacMOTO CHTHala, H3MEPEHHOe MNpeoOpasoBaTelieM 3HAUYCHHE
Bo3pacTaer (yObIBaer).

6.2.3 COpachIBalOT H3MEPAEMYIO BEIHYHHY M NPH HEOOXOAMMOCTH, IPOBOJAT KOPPEKTHPOBKY
3HAYCHMs] BBIXOJHOTO CHTHAJa, COOTBETCTBYIOLIETO HMXXKHEMY H BEpXHEMY IMpeAeIbHOMY 3HAYEHHIO
U3MepsSIeMOTO TapaMeTpa.

(U3menennas penaxuus, Msm. Nel).

6.3. IIpoBepka HAEHTHOHKAUHOHHBIX AaHHBIX IIPOTPAMMHOT0 00ecIIeYeHH s

6.3.1 B kauecrse maeHTH(UKaTOpa NporpaMMHOro obectieueHus (manee — I10) nmpuHHMaercs
npeHTHGuKanuonel  Homep I10. Meromuka mnpoBepkH uaeHTHHKAUHOHHOTO Homepa 110
npeobpasoBaTens 3aK/IF0YAeTCs B YCTaHOBNCHUH Beperr 110 npu6opa, KOTOPYo MOXKHO YCTAaHOBHTH IIPH
NOMOIIH TOJKIIOYEHHOr0 K MpeoOpa3oBaTemo MONeBOr0 KOMMYHHKaTopa 475, MM KOMMYHHKATOpa
Trex (nporokonst HART, WirelessHART, Foundation Fieldbus), uiu HART-USB moaema (IIpoTOKOJIEL
HART, WirelessHART), umu mnpeoGpasoBarens wuurepdeiica Fieldbus — USB ¢ mporpaMmebM
obecrieueHHeM Ul CBA3H C NEPCOHANBHBIM KOMIBIOTEPOM M CUHTHIBAHHS HH(OPMANMH ¢ HH(POBOTO
BbIXO/a npeobpasoBarens. MOTyT HCIONB30BaThCsI APYTHE YCTPOMCTBA I CUMTHIBAHMS HH(OpMALHH,
NpeIyCMOTPEHHBIE TEXHUYECKOH IOKyMEeHTallel Ha IpeoOpa3oBaTeb.

HonpoGHoe MeHIO mpeobpasopatels ¢ ykasaHHeM IyHKTa 06 HaeHTH(UKauKoHHOM Homepe [10
npeacrasieHo B PykoBoacTBe 1o dKCILTyaTaIuH,

Honkmouenne kommynukaropa uin HART-USB mozmema k 6ecnpoBosHOMY MpeoGpa3oBaTetio
Ha 6a3e mpotokona WirelessHART npousBoautcs depes com-KieMMbI IpeoOpa3oBaTelts.

6.3.2 IIpeoGpa3oBaTeny CYMTAIOTCA HPOIICAIIMMH TOBEPKY C TOJOXHTEIBHEIM Pe3ylbTaToM,



eciu uaentuduxarop 10 cooTBeTCTBYET 3HAUEHHIO, YKa3aHHOMY B IacHopTe Ha peodpasopatenb. Eciu
JaHHbIE TpeOOBAaHMs HE BHIIONHSIIOTCS, TO MPeoOpa3oBaTeh CYATACTCS HEMPUTOJHBIM K IPUMEHEHHIO, K
DKCIUTyaTallud HE JOMYCKAeTCsl, BHITHCHIBACTCS CBHIETENHCTBO O HEMPUTOAHOCTH, JAbHEHIINE TyHKTHI
METOAUKH HE BBIIONHSIIOTCS.

(obaBien HOBBII MyHKT ¢ moanyHKkTamMu U3m. Nel).

6.4 OnpeneneHne MOTPEIIHOCTH NP U3MEPEHUH AABIICHUS

6.4.1 OmpeneneHue NOTPENIHOCTH NPH HU3MEPEHHH aOCONIOTHOTO/H30BITOYHOrO IaBICHHS
NPOBOASAT HE MEHEE 4eM B ISTH TOYKAX paBHOMEPHO pacmpeneneHHbX oT Py 10 Pyue (Pyum¥
M

Pjaxc COOTBETCTBYIOT HIDKHEMY M BEPXHEMY Ipezielly AUana3oHa HacTpoiiku). B Anana3oH BKIOYalOTCS

Kpaiinue Touku. Ecnu B npeoOpaszoBarernie Ha KaHalle W3MEpEHHs AaBICHHUS yCTaHOBJIECHA OTCEYKA HYJIS
BbIlIE 3HAueHUs P, TO U1 NpOBeleHUs MOBEPKH, HYHKIIHIO OTCEYKH HYJISI HEOOXOJUMO OTKIIIOYUTH,
HO IOCJIE NPOBEJCHUS TIOBEPKU BOCCTAHOBUTH IIPE)XKHEE 3HAUCHUE.

IIpu moBepke Mo kaHaly NaBICHHS UCHBITaTeIbHOE JAAaBlICHHE MOJaBaTh OAHOBPEMEHHO Ha BXOJ
BbIcokoro (H)u Huzkoro gasnenus (L).

(lo6aBaeHo yrounenue, Uzm. Nel).

I[onycxaercx Ipu TIOBEpKEC KaHalla aOCONIOTHOrO JABJICHHS BMECTO CpEACTB NOBEPKH
abCoIIOTHOTO AABJICHUA NPHMCHATE CPCACTBA INOBCPKU H30BITOYHOTO OABJICHHUSA, ONMPCACIIAA 3HAYCHHUC

3a[]aBaeMoro abCcoMIOTHOro AaBneHust P,r,on Kak cyMMy 3HauyeHHH HM30BITOYHOro M arMocdepHoro
(GapomeTpuueckoro) JaeineHuid. B 3ToM ciydae, aOcomoTHas IOTpelIHOCTH CPEACTBA MOBEPKH
JaBJICHHS, UCIONB3YeMOTO NPU OLEHKE KPUTEPUEB AOCTOBEPHOCTH NOBEPKH A; , paCCUUTBHIBACTCSA KaK

apumeTHyeckas cymMMa aOCONIOTHBIX MNOrpEIIHOCTEH dTanoHa W30BITOYHOTO JaBICHUS U NpHOODa,
UCTIONIB3yeMOT0 sl OMpefiesieHuss aTtMocdepHOro namieHus. llpuBeneHHas NOTpeImIHOCTH CPEICTBA

TIIOBEPKH ONpENIETAETCS Kak A,, JENEHHOE Ha 3HayeHWe HacTpoeHHoro amanazona (Iy) usmepenwii
a0COoMOTHOrO/U30BITOYHOTO JaBlIeHUs TIOBEPAEMOro peodpazoBaTeis.
(M3menennas pepaxumus, M3m. Nel).

6.4.2 Ha Bxon mpeoOpasoBarenst mojaloT JaBineHdHe Por.oy # cuuthBaror ¢ JXKKU

npeoOpas3oBareisi WIH JUCIUIES MOAKIIOYEHHOTO MEPCOHANBHOTO KOMIBIOTEPA WM KOMMYHHKaTOpa
U3MEPEHHOE AaBiaeHue P, .

6.4.3 PaccuuThIBaloT NOTpeNIHOCTE 1O clenytomei Gopmye:
Pyam —

P,ranon
MR % 100% 6))

Yr = I,

6.4.4 PesyanaTH MOBEPKH CYHATAIOT MOJIOKMTCIBHBIMHA, €CIH IOJNYYEHHOEC 3HA4Y€HHC
NOrpCIIHOCTH 'Yp IMOBEPACMOTO npeo6pa3013aTenﬁ BO BCEX TOYKax HE BBIXOAHT 3a IPEACIIbI

JOIycKaeMbIX 3HAaUCHUH YKa3aHHBIX B NacNopTe Ha Mpeobpa3oBaTelb.

(UckmoveH myHkT 6.4.5, U3m. Nel).

6.5 OnpezeneHue NOTPEIIHOCTH NPU U3MEPEHUH Pa3HOCTH JaBJICHUI



6.5.1 TloBepky KaHa/IOB U3MEPEHUSI Pa3HOCTH JABICHUI NPOBOJAAT HE MEHEe YeM B IISATH TOYKAX
pPaBHOMEpHO pacupeleneHHbIX OT HukHero (AP,.,..) nmo Bepxuero (AP,,...) mnpenena nuanasona
HACTPOIKH, BKJIIOYasi KpalHUE TOYKH.

Ecnu B npeobpa3oBarene B KaHale W3MEPEHUs] Pa3HOCTH AABJIECHUM yCTaHOBJIEHA OTCEYKa HYIs
Bbile 3HaueHust AP,;,. . To Iy mpoBeneHHs: MOBepKH, GyHKIMIO OTCEYKH HyJISl OTKIOYAIOT, HO MOCIE
IPOBEEHUS IIOBEPKH IIpeKHEe 3HaYeHNe 0TCEUKH BOCCTaHABIMBAIOT.

6.5.2 Ilpn noBepke kaHaja M3MEPEHMH pA3HOCTH [aBJIEHHI ATAIOHHOE 3HAYCHHE AABIICHUS
AP, opTionaeTcss Ha Bxon H mpeoOpasomatens, a Bxoj L coenunsieTcss b0 ¢ ONOpHO# Kamepoit
3ajaTynKa JaBleHus (3TO NPeANOYTUTENHHO), JIn0o ¢ atMocdepoid. [lorpenHOCTE onpenensoT B KaXX 101
IIOBEPSIEMOM TOYKE MNpH MNpHONMKEHHMM K TOUYKEe IOBEPKH YMEHBUIEHHEM M YBENMYEeHHEM 3HAYECHUS
3aJaBaeMOH pa3HOCTH JaBJICHUIA.

CuutbBator ¢ XKW npeoOpazoBarens WM Juciuiess IOJKIIOYEHHOTO II€PCOHAIBHOTO
KOMITBIOTEPA MIIM KOMMYHHUKATOpa U3MEPEHHYIO Pa3HOCTh naBneHuit AP ;. .

6.5.3 IlorpemHocTs H3MepeHNs Pa3HOCTH JaBICHHUI ONpeestoT 1o hopmye:

AP, — AP
Yap = u3M ; STAN0H + 100% )
H

6.5.4 Jlns npeoOpasomaTeleil ¢ IMOTPEIIHOCTHIO, B % OT M3MeEpsieMOro 3HA4YeHHs DPa3HOCTH
nasnenuit (Ultra for Flow), paccunThiBaloT 3HaUY€HHE U3MEPEHHOH MOTPEIIHOCTH MpeoOpa3oBaTelis dApIO
bopmyne:

3TaJIOH

6.5.5 PesympraThl NOBEPKH CUMTAIOT IOJIOKUTENBbHBIMH, €CIH TOJNy4YeHHOE 3HadyeHHe
HOTPELIHOCTH Yap M Opp IOBEpSEMOro mpeoOpa3oBarelis BO BCEX TOYKAaX HE BBIXOIMT 3a IpeJerbl
JIONYCKaeMBIX 3HaueHHi, yKa3aHHBIX B IIaCIIOpTe Ha IIpeoOpazoBareb.

(Usmenennas penakuus, Uzm. Nel).

Oap =

6.5.6 OnpeneneHre NOrPEITHOCTH NPeoOpPa3oBaHUs B aHAIOTOBBI CUTHA

IlpoBepky MNpOBOAAT C TOMOIIBIO MOAKIIOYEHHOTO MEPCOHANBHOIO KoMmbioTepa ¢ IO
Engineering Assistant wm xoMMyHHKaTopa. CxeMbl NMOJKTIOUEHHs IpeoOpas3oBarelisi NpPUBEICHHl B
MIPUIIOXKEHUH A.

PacueTHble 3HaueHHs BBIXOIHOI'O aHAJIONOBOTO CUTHAJIA OIPEACIIAOT IO (1)0pMyJ'ICZ

Ipacy= IMum-i(IMaKe—Imuz), 4)
m

rae Ipacy - pacuérHoe 3HaueHNe BBIXOHOTO aHAJIOTOBOTO CHTHAJA IIOCTOSIHHOTO TOKA, MA;
Imun, IMakc — cooTBeTcTBeHHO HIXKHee (4 MA) u BepxHee (20MA) mpeznenbHble 3HAYEHUS
BBIXOZHOT'O CHTHaJia NpeoOpa3zoBaresi, MA;
i — npuauMaer 3Havenus 0, 1, 2, 3, 4;
m=4,

HpI/I OIIpECaCIICHNA 3HAYEHUH BBIXOJHOTO AHAJIOrOBOI0 CHUrHajla MO MNAJCHUIO HAIIpsDKEHUST Ha
STaJIOHHOM COIIPOTHUBJICHUH Ry

Upaca = Roar - Ipacu, (5)
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rae Upacy — pacyeTHOE 3HaUeHHe HallpsDKEHHs. Ha 3TaIOHHOM COIPOTHBIIEHHH, MB;
Ipacu — pacyeTHoe 3Ha4yeHHE BBIXOAHOTO AHAJIOTOBOIO CHTHana IIOCTOSHHOTO TOKa, MA,
onpeaenseMoe no ¢popmyie (4).
Ry — 3Ha4eHHe STATOHHOTO CONPOTHBIEHUs, OM.

[lepen omnpeneneHueM MOTPENIHOCTH MPOBepHTh B pexxume Loop Test u, mpu HeoOXomuMoCTH,
BBHINIOJIHATHh KOPPEKTHPOBKY HmkHero (4 MA) u BepxHero (20MA) mpelenbHbIX 3Ha4YeHHH BBIXOIHOTO
aHaJIOroBOr0 cHrHama B pexuMe Analog Trim (Digital to Analog Trim) cormacHo PykoBoacTsa Io
OKCIUTyaTaLlHH.

[ToBepky IpOBOAST HE MeHee YeM B IIITH TOYKaX PaBHOMEPHO paclpeleNieHHBIX B JAHAalla3OHE
U3MEHEHHs] BBIXOJTHOTO aHAJIOTOBOI'O CHI'HAaJIa, BKJIIOYAs KpaiHue TOYKH. 3aaloT 3Ha4YeHHs aHaJIO0rOBOTO
BbIXOJIHOTO curHana Ipacu B pexxume Loop Test cormacuo PykoBojicTBa 110 3KCIITyaTallud B IPOM3BOASAT
U3MEpeHHe BBIXOJHOTO aHAJIOrOBOTO CHIHama. B 00OCHOBAaHHBIX CIIydasx IOITyCKaeTcs YBEIHYHBAThH
YUCJIO MW3MEpEHHH B TOBepsAEeMBIX TOYKax JO TpeX H3MEepeHHH, MNpHHHMAas NpH 3TOM
cpenHeapupMeTHYECKOE 3HAYEHHE PE3YIHTaTOB U3MEPEHHH 3a JIOCTOBEPHOE 3HAYEHHE B JIAHHOH TOUKE.

[TorpemHOCTh NIpeoOpa3oBaHUsl B aHATIOTOBBIH BBIXOJHOH CHTHAI Y B % JauMalia3oHa U3MEHEHHS
BBIXOJJHOTO aHAJTOTOBOT'O CHTHasIa, OIpeAEISIoT 1o opmynam:

_ Tusm— Ipacu 100%, ©6)

Imaxc — Imun

_ Uusm —Upacu

= -100%, @)
Umaxc — Umun

rjae 0003HadeHHs Te XKe, 4TO H B popmynax (4, 5)

Pe3ynbpTaThl MOBEpKH CUYMTAIOT MOJIOKUTEILHBIMH, €CJIH IIOJyYEHHBIE 3HAYeHHs NIPHBEAECHHOH
HIOTPEITHOCTH TpeoOpa3oBaHUs B BHIXOAHON aHAIOTOBBI CHI'HaI MOBEpseMOro IpeoOpa3oBarens He
BBIXOJIAT 3a MPeIeNbl JonycKaeMoi puBeeHHO#H norpemHocTd +0,005 %. '

(M3menennasn penaknms, U3m. Nel).

6.6 Onpenenenne MOrPeIHOCTH IIPH U3MEPEHUH TEMIIEPaTypPhl

6.6.1 TloBepky KaHaJIOB W3MepeHHUs TEMIlepaTyphl NMPOBOAAT He MEHee 4YeM B MATH TOYKaX
pPaBHOMEPHO paclpeieIeHHBIX 0 JHaNa30Hy H3MEePEHHs, BKIII0Yas KpaliHue TOUYKH.

6.6.2 K mnpeoOpazoBaremo MOAKIIOYAIOT MarasMH CONPOTHBIEHHH (Mepy 3JIEKTPHYECKOTro
CONPOTHBIICHHS] MHOTO3Ha4YHYI0) H YCTaHAaBIMBAIOT Ha HeM CONpOTHBIeHHE R, HMuTHpyromee

3anaBaeMyio Temneparypy 1;. CumteiBator ¢ JKKU mpeoGpa3oBarens winu Juciuies HOAKIIOYEHHOTO

HEePCOHATBHOTO KOMIBIOTEPa HIH KOMMYHHKAaTopa H3MEpeHHYI0 TeMmmepatypy ly;,. 3HadeHHs

CONPOTHBJICHHH YCTaHaBIHBAEMBIX Ha MarasuHe CONpOTHBIeHHH BeIOMparoT B coorBeTcTBHH ¢ HCX
tuna Pt100 (=0,00385°C ™) mo T'OCT 6651-2009.
(M3menennas penaxkums, Asm. Nel).

6.6.3 PaccunThiBarot norpemuocts AT j1a kaxnoit Touku mo ceayromeit popmyre:

AT=T 4~ T, (8)
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6.6.4 Pe3ynbTaThl IOBEPKM CUMTAIOT TONOKHTENBHBIMH, ecH paccuntanHas norpemsocts AT po
Bcex Toukax He Gonee £ 0,37 °C (nmpu Hanmvuuy B ipeo6pazoarene KaHaaa H3MEPEHHs TEMIIEPATYPhI).

6.7 Onpezenenrie NOTPEIIHOCTH BEIUKMCIIEHUSA pacxoia

6.7.1 OmpeneneHue NOTPENIHOCTH BBIUUCICHHUA pacxoja INpd INPUMEHEHUU CTaHJApTHBIX
cyxatomux ycrpoiicts mo F'OCT 8.586.1,2,5-2005, ocpenusiomux HamOpHBIX Tpyook Annubar Diamond
I+, Annubar 485, 585, 285, MSL, MSR, nuadparm Rosemount 405, 1195 u 1595 nmpoBoAST ¢ IOMOINBIO
NPOrpaMMHOT0 o0ecTiedeHus (UPMBI-U3TOTOBUTENS, JHUOO KOMMYHHKAropa, NpH HAIUYHMH B HEM
byHKIMI 3a7aHUA  TECTOBBIX 3HAYeHW JaBlIE€HUSA, pa3HOCTH MaBJICHUA M TeMIEparyphl, ULl
npeoOpa3oBaTteneil B KOTOPHIX peanu3oBaHa QYHKIUS pacyera pacxoa.

6.7.2 C nomomsio nporpammuoro obecnedenus I10 Engineering Assistant uian KOMMYHHKATOpa,
B IIpeoOpa3oBarellb BBOAAT 3HAUYCHWs TEMIEpAaryphl W AaBlIE€HUS, pPaBHOMEPHO paclpeicicHHBIE B
JipianazoHe U3MepeHUs, HE MEeHee TpeX 3HaueHUH 110 KaXI0My IlapaMeTpy.

JList kKoo mapel 3HaUeHHH TeMIIEpaTyphl ¥ IaBJICHHUA BBOAAT 3HAUYCHUSA PA3HOCTHU AaBleHUA (He
MEHEE TPEX) PaBHOMEPHO paclpeselieHHBIE 0 BCEMY HACTPOEHHOMY JIHAIla30Hy U3MEPEHHS Pa3HOCTH
JIaBIICHUA.

BerunicneHHoe 3HadeHue pacxoma Geyy CYMTHIBAIOT C KOMMYHHMKAropa, ¢ JHCIUIEs
npeoOpa3oBarers WM JUCILIes TIOAKIIOUYEHHOTO MEPCOHATHHOT'O KOMITBIOTEPA.

PaccuuthiBatot norpenrsocts 6G mo cnexyromniei Gopmyie:

5G= GBLI‘-I 'GPAcq x100% (9)

PACY

3naueHus Gpacu paccUUTHIBAIOT B cooTBeTcTBUM ¢ HJ] P® Ha mepBuuHbIil npeobpa3oBarenb
(ceHcop) pacxona. Jna cranmapTHBIX cyxatonmx ycrpoiicte mo I'OCT 8.586.1-2005, TOCT 8.586.2-
2005, TOCT 8.586.5-2005 mms OHT Annubar mo MM 2667-2011, mns NpodyudX NEPBUYHBIX
npeoOpazoBareyicii — B COOTBETCTBUM C HOPMAaTHBHOW JOKYMEHTAIlMEe# Ha JaHHBIH NpeoOpa3oBarellb.
CaoiicTBa cpen paccuuthiBaioT B coorBerctBur ¢ ['OCT 30319.1-2015, 30319.2-2015, 30319.3-2015
(mns mpupoanoro raza) U 'CCCJ] 98-2000 (mns Bombl M BOASHOrO Napa), AN MPOYUX Cpell — B
COOTBETCTBUH C HOPMATHBHOM JTOKYMEHTAIeH Ha TaHHBIE CPEJIBL.

BenuuuHa Gpaew paccUUTHIBAETCS BPYYHYIO HJIM TNpH TIOMOINM BCIIOMOTATENbHBIX CPEACTB
(KoMIIBIOTED, KATBKYIATOP, U T.1I.). Mcronb3yeMoe ImporpaMMHOe OO€CTIi€YeHHe ISl pacueTa 3HauYCHUM
Gpacu JOJDKHO OBITH CEpTHPHUIHUPOBAHO B YCTAHOBICHHOM TIOPAIKE.

B kauecTBe HCXOAHBIX JaHHBIX O MapaMmerpax Cpejibl, MepBUYHBIX Ipeobpa3opareneil pacxoa U
U3MEPHUTENBHOTO TpyOONpOBOJa, pPEKOMEHJyeTCs MCIONb30BaTh JaHHBIE C MeCTa 3JKCIUIyaTaluy
npeobpazoBaresl.

(U3menennas pegaxkuus, Azm. Nel).

6.7.3 Pe3ynbpTarhl HOBEPKH BHIYKCIEHUS pacxoa Npeodpa3oBaTeyieM CUUTAIOT MOJI0XKHTENBHBIMH,
€clnM paccyMTaHHas mnorpemHocth 0G BO BCeX TOYKax HE MpeBhIMaeT (PaKTHYECKOro 3HAYEHHS
IIOrPEIIHOCTH YKa3aHHOTO B MMAcIopTe Ha npeobpaszoBarenb, HO He 6onee £3 Y.





















