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1 BBEJAEHHUE

- HacTosmas MeTo[MKa pacipoCTpaHseTcs Ha IOBEpKY H3MEpHTENBHEIX KaHanos (nanee — UK)
cucteM m3mepurensHpix UC-OMUKOH, npoussoactea 3A0 «OMHKOH», r.Mocksa, OO0 «Cun-
tek», r.Hmwxuuit Hosropox, AO «HedreaBToMarukay, r.Yda, OO0 HII® «DKcHTOH-aBTOMATHKa,
r. Yoa, 000 «ITHT'A», r. Mocksa, no Texuudeckoit jokymenTanuu 3A0 ««OMHKOH», r. Mockea.

Usmepurensasie cucteMsr UC-ODMUKOH (nanee YIC) ucnonesyiores B coctabe ACY TII,
CHCTEM PETYIHUPOBaHUS JABJICHHUS, CHCTEM TEIEMEXaHHKH, CHCTEM aBTOMATH3ALHM I10XKapOTYIICHHUS.
UC npennasHayeHs! U M3MEPEHHUS U KOHTPOJS TEXHOJNOTHMYECKHX NapaMeTpoB (TeMIEpaTryphl, IaB-
JIEHUs B TPYGOIPOBOAX, IAPAMETPOB BHOPALNH, yPOBHS JXM/KOCTH H JIP.), a TaKxe U1 GOpMUPOBa-
HUS YIIPABISIOMNX YHAGUIHPOBAHHEIX aHATOIOBBEIX CHTHAJIOB, HCIONB3YEMBIX B KQYECTBE BXOTHOIO
CUTHAJIA PEryJIATOPOB B KaHAJIaX PEryIHpOBaHUS 1apaMETPOB TEXHOJIOTHUECKHX IIPOLIECCOB.

Cuctemsr  w3meputenpHpie  MC-ODMUKOH  gBnsioTcs — arperarHeIMM, — IPOCKTHO-
KOMIIOHYEMBIMH.

[MepBuyHON ¥ MOCIEAYIOMUM MEPHOAMYECKHM IIOBEPKaM IO JAHHOM METOMHUKE IOJUICKAT
cucrembl UC-ODMUWKOH B yacTu U3MEPUTENBHBIX KAHAIOB, HCIIONB3YeMBIX B cpepax rocynapcTBeH-
HOTO peryJUpOBaHus 00eCTIeYeHHs €IMHCTBA H3MEPCHHH.

MeTtoauka MOXeT OBITh UCIOJIB30BaHa JUISL POBEACHUS KATMOPOBKH M3MEPHUTE/ILHBIX KaHa-
noB cuctem UC-OMUKOH, He noanexamux noBepKe.

ITox uamepurenbHBIM KaHatoM (nanee — MK) moHuMmaeTcs TpakT npeobpa3oBaHHs 3HAYCHHS
u3MepsieMoil GpU3MYECKON BEJIMUMHBI B 0TOOpakaeMOe Ha BEPXHEM YPOBHE CHCTEMHl 3HAUCHME 3TOH
BEJIUYMHEL, T.€. TPAKT «JaT4uK (MEpBUYHEI peoOpa3oBaTelb) - CHCTEMa OTOOPaKEHUA (BU3yallH3a-
uH) UHGOPMAIHH».

K nepBuunoit yactu UK oTHOCATCS narumku (IEepBUYHBIE Ipeobpa3oBaTenu), peodpasyro-
mue GU3MYEecKoe 3HAYCHUE U3MEPSIEMOTO TEXHOJOTHUYECKOTO IapameTpa (IaBleHus, TEMIIEPATyPHl U
T.[.) B CTAaHAAPTHBIA JIEKTPUYECCKHI CUTHAI.

K BTopuunoit (3nekrpuueckoit) yactu UK (QUK) otHOCSTCS:

- JIMHWM TICPEIAyvdl 3JICKTPHUYECKOTO CHTHAJA ¢ BBIXOZAA IEPBHYHOIO Ipeobpa3oBaTens 10
BXOZIa MOJyJIeil BBOJIa aHAJIOTOBBIX CUTHAJIOB;
6aprepb! uckpobesonacHocTa (Uit UK ¢ nckpobe3onacHpME LETSIMHU);

MOJIyJb BBOJIa aHAJIOTOBBIX curHaioB UC;
KaHai 00paboTky U niepeaun uH$popMauuu 0T MOy BBOJA B ICHTPAJILHBIA KOHTPOJLIEP

HC;

KOMIUIEKC TPHKIAIHOTO IPOrpaMMHOro obecredeHus 06paboTku HHGpOpMaIuy, yCTaHOB-
JICHHBIH B IEHTpAIbHOM KoHTpoiutepe UC;

- KaHaJbl nepenavu uH$opMamnmu ot ueHTpanbHoro kourpoyuiepa UC B cuctemy otobpake-
HUA HHpOopMaIu, Ipeobpasyonyro u$poBoii Kox HHGOPMALMOHHOTO CUTHajla KOHTPOJUIEPA B 3Ha-
yeHHe u3MepsaeMoit Gpusnueckoi BeTHunHbL, 0ToOparkaeMoe onepatopy UC;

- cucTeMa 0ToOpaKeHuUs (BU3yanu3aiiy) HHHOpMaLun.

Kananb! ¢opMupoBaHus yNpaBisiOMX YHHU(DHUIMPOBAHHBIX AHAJOIOBBIX CHTHAJIOB CHCTEM
NC-ODMUKOH ¢popMupyroT curHai IOCTOSHHOTO ToKa B juanasone oT 0 xo 20 MA, ot 4 1o 20 MA,
KOTOPBI MCIIONB3YETCS B KAYECTBE BXOAHOTO YIPABISIOMIETO CUTHANA YCTPOHCTB PEryIMpPOBaHu Ia-
paMeTPOB TEXHOJIOTHIECKUX MTPOLIECCOB.

B cocraB xaHana hopMupoBaHHuS YHH(PHUIIUPOBAHHBIX AaHAJIOTOBBIX CUTHAJIOB BKIIIOYAIOT:

- cucTeMy OTOOpaXKeHHS ¥ BBOJA yIpaBisomei nHpopManum B Buje udpoBoro Koxa;

- KOMILIEKC IPUKJIaHOT0 IIPOrpaMMHOTr0 obecrieueHmus;

- KaHaJ mepenayd HHGoOpManuu «UeHTpaIbHbIH KoHTpoiuiep UC — moxyns BBEIBOJA aHANO-
TOBBIX CHTHAJIOBY;

- MOJYJb BbIBOJIa AHAJIOTOBBIX CUTHAJIOB.

Kanan mpeoGpasyer BBOauMBIN oneparopoM Jmb0 (OpMHpPYEMEBIH NPOrpaMMHBIM IIyTEM
g poBoi KO B YHUPUIIMPOBaHHBINA CHIHAI OCTOSHHOTO TOKA, IOCTYNAIOIUHI Ha BXOJ| pETyNATOpa.



B xadecTBe neHrpansHoro koHTposiepa MC MoryT OBITH HCHONBE30BaHBI HPOrPAMMHpPYEMBIE
JIOTMYECKHE KOHTPOJLIEPH! pa3auyHbIX u3rotoBureneil (3AO «Omukony, «Schneider Electric» u nip.)
YJAOBJIETBOPSIOLIKE 10 IPOrPAMMHBIM BO3MOXKHOCTSAM TpeOOBaHUS KOHKPETHOTO IPOEKTA.

B kauecTBe cHcTeMbl oToOpaxkeHHs (BH3yanmsanuu) Ha APM oneparopa MOryT HCIOJIB30-
BaTbcsi SCADA-cHCTEMBI NPOW3BOACTBAa pasiNW4HBIX paspaborumkoB: iFIX (bupma «Intellutiony,
CIIA), Cupuyc-CKAJIA (HIIIT «Bupa Peanraiim», Poccus), Master SCADA (komnanus UHCAT,
Poccns) 1 ap., ycTaHOBIEHHBIE B KOMITBIOTEPHI 0GHCHOTO MM IPOMBIILIEHHOTO HCIIOTHEHHS.

Cocras, komuuectBo u norpemHoctn MK MC-OMUKOH 3aBHCAT 0T KOHKpeTHOH peann3a-
L[MM CHCTEMBI Ha 00BEKTE U YCIOBHH 3KCIUTyaTalluH H3MEPHTEIBHBIX KOMITOHEHTOB CHCTEMBI.

CocTaB M XapaKkTEpHUCTHKH H3MEPHTENBHBIX KaHAJIOB, @ TaKXke KaHAIOB (POPMHPOBAHHS
YIPaBJIOMMX YHHQHIHPOBAHHBIX aHANoroBbIX curHanoB UC-OMUKOH npusenens: B [IpunoxeHnn
A.

Ileperunyro nosepky MK n3MepuTensHO CHCTEMBI IPOBOIAT MOCTIE €€ MOHTaXa, HAJIA/IKH U
OTIBITHOM 3KCIUIyaTalliH, a TAK)Ke IPH BHIITyCKe U3 IPOU3BOJICTBA U I0CIE PEMOHTA

Ilpumeyanne — Ilpu BeIMycke M3 HMPOM3BOJCTBA Iepe]l OTIPY3KOH 3aKa3uMKy JOIYyCKaeTCs
IPOBOJIUTE IMIOBEPKY BTOPHYHOM, 3NEKTpHUYeCKol yacT cucteM (OMK), npu 3ToM pe3ysbTaThl H3Me-
peHui MOryT olleHHBaThCs O6e3 npumeHeHns SCADA-cHCTeMB], B €IMHHALAX JIEKTPHYECKHAX MTapameT-
pOB THO60 HHXXECHEPHBIX €/IMHHULIAX, €3 ydeTa JIMHHI CBS3H.

MexnoBepouHbIit HHTEPBAT COCTABISIET 2 FO/A.

2 OIIEPAIIMM ITOBEPKH

Ilepedens oneparyi, KOTOpEIE AOKHEL IPOBOJANUTHCS NIPH MIEPBHYHON H MIEPHOANYECKHX I10-
BEPKax CHUCTEM, C yKa3aHHEM pa3fieoB MeTouKH, B KOTOPBIX H3NIOXKEH MOPSAAOK H METOJANKA UX BEI-
HOJIHEHHS, [TpUBEJeH B TabmuIe 1.
Tabinua 1 — Onepanun noBepku

O6s3aTenbHOCTD
Pa3nen me-
HPOBEJCHNUS NOBEPKH NIPH
HaunmenoBanue onepannn TOAMKH HO- "
sepxy | FEPBHUHOM | mepHotye-
p IIOBEPKE CKOM ITOBEPKE
1 BHemHAH 0cMOTp ¥ NpoBEpKa HATHYKS HEOGXO0TUMOM 8.1 i Jla
JIOKYMEHTALHH ’
2 Onpo6GoBaxue 8.2 Ia Ha
3 IIpoBepka METPOIOTHYECKHX XapaKTEPUCTHK 8.3 Ha Ha
3.1 IIpoBepka morpemHocTH BTopHuHO# yacTd VK mpu BEIGO- 8.4 i i
P€ PacyeTHO-3KCIEPUMEHTAIEHOTO METO/Ia '
3.2 IIpoBepka morpemHocTH MK MeTo10M CKBO3HOM MOBEpKH 8.5 Ha Ha
3.3 IlpoBepka MorpenIHoCTH KaHaIoB (GOPMUPOBaHHS YIIpaB- 8.6 i Tla
JSIOIIMX YHH(QHUIMPOBAHHBIX aHAJOTOBBIX CHTHAJIOB )
4 IoaTBepKIEHHE COOTBETCTBUSA MIPOrPaMMHOIO 00€eCIIeYeH ] 9 Ha Ha
5 OdopmiieHHe pe3yIbTaToB MOBEPKH 10 Ha Ha




3 CPEACTBA IIOBEPKH

3.1 Merposioruyeckue XapaKTepUCTHKH CPeICTB MOBEPKH

ITpu BEIGOpE TEXHHYECKUX CPENCTB, UCIONB3YEMBIX B KaYeCTBE 3TAIOHOB NPHU IOBEpKe (Ka-
nuOpOBKe), CleyeT PyKOBOJCTBOBAaThCs TpeGoBaHUsMH HokymMenToB MU 187-86 «I'CU. Cpexncraa
u3Mepenuil. Kputepuu nocroBepHOCTH M napaMeTpsl MeToauk noBepku» 1 MU 188-86 «'CHU. Cpen-
CTBa U3MEPEHUH. Y CTaHOBJICHUE 3HAYCHUH [1apaMeTPOB METOIUK [TOBEPKHY.

[MorpemHocTs 3TanoHa He nokHA OBITH GoMee 1/5 npenena KOHTPOIUPYEMOro 3HAUYEHUS T10-
rpemHocTd. JlonmyckaeTcss HMCHONB30BAaTh 3TAIOHBI, MMEIOUIHME IIpeael IOTrpelHOCTH He Gonee 1/3
npezena KOHTPOJIUPYEMON XapaKTEPUCTUKH IIOTPENIHOCTH, B 3TOM CiIydae JOJDKEH ObITh BBEICH KOH-
TPOJIbHBINA JOIMYyCK, paBHbIH 0,8.

[Ipumeuanue - Tak kak ycnoBus noepku VK MOryT oTiudarbes OT HOpMajIbHBIX, IOTPEI-
HOCTb 3TaJIOHOB, KPOME OCHOBHOM, MOXKET COAEPXKATh AOTIOJIHUTEIbHbIE NOrpemHocTd. [lorpemuocts
3TaJIOHA B YCJIOBUAX IOBEPKU B JAHHOM CITy4dae paccuyuThIBaeTcs mo popmyie (1).

Hcnone3zyemele i nposeneHus npoBepkd MK sTamoHsl HOJDKHBI OBITH MPUTOTHBEI K 3KC-
IUTyaTallMy B yCIOBUSIX IPOBEICHHUS TIOBEPKH.

3.2 CpeacTBa H3MepeHHs IapaMeTPOB OKpYXKalolleil cpeabl MpH NMPoBeIeHAH 00c1e0-
BaHHA YCJIO0BHH IOBEPKH

3.2.1 UsMepenue TeMIepaTypsl OKPYXaroIero Bo3ayxa.

IIpy U3MepeHny TeMIepaTypbl OKPYKaIOIIero BO3ayXa IJIsk OLICHKH HpeeNia oIy CKaeMoi
NIOTPENIHOCTH CpeicTBa M3MepeHuil u3 coctaBa K ciieiyeT ucnonp30BaTh TepMOMETp € JHAMA30HOM
u3Mepenuii ot -20 xo + 80 °C, nenoit nenenns 1,0 °C u norpemsocTho He 6onee +2,0 °C.

3.2.2 NaMepeHne OTHOCUTENHHOU BIIAXKHOCTH OKPYKAIOILIEro BO3AyXa.

H3mepennie OTHOCUTENBHON BIAXKHOCTH OKPY’KAIOMIEro BO3IyXa CIEAyeT IIPOBOAUTH THIPO-
METPOM IICUXOMETPUYECKHMM C Auana3oHoM u3MepeHuil ot 40 no 90 %, ueHol nesieHus mKan TepMo-
Mmetpos 0,2 °C,

ITorpemnocTs TepMoMeTpoB rurpomerpa: 0,2 °C nocie BBEAESHHS TIONIPABKH.

3.2.3 N3Mepenne HanpsKEHUs. CETH JJIEKTPOTIUTAHUS.

W3MepeHne HanpsyKeHHs CETH EKTPONIUTAHUS CIIELYET IPOBOIUTH ¢ TIOMOIIBIO BOJILTMETPA
NEPEMEHHOT0 TOKA ¢ IMana3onoM u3mepenuii ot 0,02 1o 1000 B u norpemrocTsio He 60nee 1 %.

3.3 CpeacrBa noBepKH NPH pacueTHO-IKCIIEPUMEHTAJILHOM MeT0/Ie OBEepKH (Kaaub-
POBKH) KaHAJIOB

3.3.1 IToBepke (xanubpOBKE) ¢ HCIIONIB30BAHUEM HPEIIM3HOHHBIX HCTOYHUKOB (Kanubparo-
POB) MOCTOSHHOT'O TOKA MOUIEKAT H3MEPHTENBHBIC KaHAJIbI, B COCTAB KOTOPHIX BXOIAT AAaTYUKH (Tiep-
BUYHEIE IpeoOpa3oBaTeln), KOTOpbIE Pe0OPasyIoT H3MePIeMYI0 (PU3HUECKYIO BEJIMYHHY B YHU(DUIM-
POBaHHEIA CUTHAII IIOCTOSTHHOTO TOKa B AUanasone oT 4 1o 20 MA. K HUM OTHOCSTCS KaHaIbl H3Mepe-
HUS:

- THAPOCTATHYECKOIO JaBJICHUS, pA3HOCTHU JaBJICHUH, NaB/ICHUS-Pa3PeIKCHUS;

- BHUOPOCKOPOCTH U OCEBOTO CIBHTa;

- TapaMeTpOB 3ara30BaHHOCTH;

- YpOBHS;

- CHJIBL, HANIPSDKEHHS U MOITHOCTH IIEPEMEHHOTr0 TOKA.

INoBepke (kamuOpOBKE) C UCIIONB30BAHUEM NPSIU3HOHHBIX CPEACTB U3MEPEHHUIM TIOCTOSIHHOTO
TOKA TIOJUIEKAT KaHabl (POpMHPOBAHUS YNPABISIOMUX YHUDHIHPOBAHHBIX AHATOrOBBIX CHIHAJIOB
HOCTOSHHOTO TOKa OT 4 10 20 MA. K HMM OTHOCSTCS KaHaJbl YIPABJICHUS TIOJIOXKEHAEM PeryUpyro-
IIUX 3aCJIOHOK, KJIAIAHOB, 3aBUKEK H JP.

IIpy HcIoNBE30BaHUH pacyeTHO-3KCIIEPUMEHTAIBHOTO METOJa TOBEPKH (KaTHOPOBKH) KaHa-
JIOB 3aJJaHue ¥ U3MEPEHHE BETMYHHBI IOCTOSHHOIO TOKA CJIEYeT IPOBOAUTE KATHOPaTOPOM 3JIEKTPH-
YECKUX CUTHAJIOB (MCTOYHUKOM CTaOMJIBHOTO TOKA) M MILIMAMIIEPMETPOM C IHAIIa30HOM H3MEPEHHS
(3amanus) Toka ot 0 mo 22 MA.

AG6cOmoTHAs NOTPEUIHOCTD 3aJaHuUs 3HAUCHUS CHIBI TIOCTOSTHHOTO TOKA B JUANIa30HE OT 4 10
20 MA (y1r60 ero u3MepeHHs) 3TaJIOHA ONpeeNsIeTCs IPEHEioM JIOMYCKAeMOro 3HAYEHHS TOTPEITHO-
ctu DMK u He nomkHa npeBsmate 1/5 - 1/4 ero vacry.
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3.3.2 3ananue U U3MEpEHHE BETMYUHBI JJIEKTPHYECKOTO CONPOTUBIICHUS TIPH pac4eTHO-
3KCIEPUMEHTATHHOM METOJIE MOBEPKHU KaHAJIOB.

Iosepxe (xanubposke) momnexar UK remneparypsr.

Jdna  mosepku (xkamubpoBku) OUK Temmeparypbl TpH  HCIOJIB30BaHHM — pPacdyeTHO-
SKCIepHMeHTalIbHOro Metosa nosepku MK 3ananue BeTHYUHBI 31eKTPHYECKOTO CONPOTUBIICHUS UL
HMHTAIMM CUTHAIOB OT TEPMOMETPOB CONPOTHBIICHUS ¢ HOMHUHAIHHOW CTATHYECKOH XapaKTepPHCTH-
xoi mo I'OCT 6651 cnenyer nNpoBOIUTE C IIOMOIIBIO Mara3uHa COMPOTHBIICHHI, MO3BOJIIONIETO BOC-
IIPOM3BOJHUTE 3HAYEHHUS COIPOTHUBIICHUS B auana3oHe oT 1 mo 200 OM ¢ OTHOCHTENBFHOMN MOrpeInHO-
cTeio He 6osiee 0,02 % u cTyneHblo perynupoBaHus conpoTusieHus He 6omtee 0,01 Om.

Tabmuna 2 - IlepeyeHb pekOMEHIyeMOro OCHOBHOTO 000pyI0BaHMs I IIOBEPKH

CpencrBo u3MepeHwmif Tun OcHoBHbBIE XapaKTEPHUCTUKU

Marasug

N P4831 Knacc Tounocrts 0,02
COTIPOTUBIICHUIHA

[Ipenenbl qomyckaeMoi OCHOBHOM IOTPEITHOCTH:
+(0,01% I + 1 MKA) B pexxuMe U3MepeHus/ BOCIIpOU3Be-

HUKCY-260, |nenus cumsl Toka I B guamasone ot 0 go 25 MA;
HKCVY-260Ex i 0,05 °C B pexxuMe MMUTAIMH TEpMONpeoOpa3oBaTeeil
conpotusieHus Tunos 10011, Pt100, 100M B quanasone
ot Munyc 50 go 200 °C.

Kanubpatop-uzmepurenn
YHUGHIUPOBAHHBIX
CHTHaJIOB 3TaJIOHHBIN

3.3.3 Bo3MOXHO HCIIONB30BaHHE APYIUX JTAJOHOB U HMCIBITATENHHOrO 0GOpYAOBaHHS IIpH
cobmoneHun TpeboBanmii 1m.3.1.

3.3.4 JTucKpETHOCTh PEryIMpOBaHHS CHIHATOB OT UCTOYHHKOB TOKA M HAIpPSHKEHHS, MOJa-
BacMbIX Ha BXOJbI MOJYJIA, HE JOJDKHA HpeBhINaTh 0,3 HOMHHAILHOW CTyNIEHH KBAHTOBAHHS MCIIBITHI-
BaEMOro KaHaia.

3.4 CpencrBa noBepKH NpH CKBO3HOM METO/I€ MOBEPKH

IIpu ckBo3HoM Merone nmosepku MK Heo6X0MMMO UCIIOTB30BATH CPEICTBA IOBEPKH, IIPEIHA-
3HaYE€HHbIE /I OBEPKHU JAaTYHKOB (NIEPBUYHBIX Npeobpa3oBareneii), Bxonsmux B coctas MK, B cooT-
BETCTBHMH C UX METOIUKAMH TTOBEPKH.

HormyckaeTcst HCIIOIb30BaTh APYTHE CPEICTBA MOBEPKH C METPOJOTHYECKUMH XapaKTEPHCTH-
KaMH HE XYXe, YeM IIPHUBEJCHO B METOAHKAX IOBEPKH NAaTYMKOB (IEPBHYHBIX mpeobpasoBareneit),
Bxonsamux B coctas MK, umu unbie cpencrsa B coorBeTcTBHH C 1. 3.1,

4 TPEBOBAHMSI K KBAJIM®UKAIIUY IIOBEPUTEJIEM

IToBepky cHCTEM JOJDKEH BBIIONHATH IEPCOHAT, ATTECTOBAHHBIH B COOTBETCTBHH C
IIP 50.2.012-94 «Ilopsnok aTTecTaluy MOBEpHTENIEH CPEACTB U3MEPEHMUITY, IPOLIEAIIHI HHCTPYKTAXK
110 TEXHUKE 6€30MacCHOCTH U OCBOMBIIHIA paboTy C CHCTEMOIA.

S TPEBOBAHUS BE3OITACHOCTH

ITpu mosepke (kanubposke) MC momxHE! BRIOMHATBCS TpeboBanus 1o 6€30MacHOCTH, Oro-
BOpeHHEIE B TexHHUeCcKkol TOKyMEHTAllUH Ha CHCTEMY, €€ CPeICTBA H3MEPEHHI, BXOIAIIME B COCTAB
WK, ucnions3yemsle 3TaJoHHL M 001IHe TpeGOBaHUS dIEKTPOOE30MaCHOCTH.,

Ilepconan, mpoBonsuMii HOBEPKY, JOJDKEH NMPOXOIUTh HHCTPYKTAX IO TEXHHKE GE30IaCHO-
CTH Ha paboyeM MeCTe M UMETh IPYIIY MO TEXHUKE 3JIeKTpobe3onacHocTH He Huke I1-0i.



6 YCJIOBUS NIPOBEJIEHU S TIOBEPKHN

6.1 YcnoBus oBepKH ONMpPeAENAIOTCS YCIOBUIMH paboThI CPEACTB H3Mepenuii u3 coctasa MK
(OUK) cucTeMBl U ABIAIOTCA HCXOAHOM MHOoOpManuelt, HeoOXxoquMOM ayis pacueTa Mpejena JOIyc-
KaeMbIX 3HaueHH# norpemnocTy kaxaoro MK (QUK) B ycnousx mosepku.

Ilpu ckBO3HOM METOZE MOBEPKH ONPENENSIIOTCS YCIOBHS 3KCIUTyaTallHH BCEX CPENCTB H3Me-
penuii, Bxoasamux B coctaB MK; mpu pacueTHO-3KCIIEPUMEHTAIBHOM — TONBKO BTOPHYHOM 3/IEKTpHYE-
ckoit ero wactu (QUK).

6.2 Ycnosus nosepku MK cHCTeMBI [ODKHEI COOTBETCTBOBATE YC/IOBHAM 3KCILTyaTallHH, yKa-
3aHHBIM B TEXHHYECKOH JOKYMEHTAlMK Ha H3MEPHTENbHbIE KOMIIOHEHTHI, BXoasIHe B cocTaB UK.

VYcnoBHsA NOBEPKH U1 BTOPHYHBIX (3MEKTPHYECKHX) Tpeobpa3zoBareielt B KOHTPOJLIEPOB:

- TeMIIeparypa OKpyxaroiero Bozayxa ot 0 go +60 °C (HopMmanbHas TeMmneparypa +25 °C);

- OTHOCHTENBHas BIaxHocTh 0T 30 mo 80 % Bo BceM anama3zoHe pabounx TEMIEPATyp;

- HanpspKeHue nuTtanus 220422 B vactoToit 50+2 I'.

[Tpumeuanne - Ilpu pacueTHO-3KCIIEPUMEHTAIEHOM METOJE MOBEPKH YCIOBHS IIOBEPKH IIED-
BHYHBIX ITpeoOpa3oBateneit UK cucTeMbl - HOpMallbHEBIE H COCTABIISIOT:

- TeMIIeparypa okpyxaromeit cpenst 20+3 °C;

- OTHOCHTEJIbHAS BIAXHOCTh OKpYXarolero Bo3ayxa oT 30 o 80 %;

- atMochepHoe naBnenue oT 84 no 106 xI1a.

6.3 O6cnenosanue ycnosuit paGotsl UK (DUK) cHCTEMBI H HX H3MEPHTENLHBIX KOMIOHEH-
TOB IIPOBOJHUTCS:

- I MIPOBEICHHH [IEPBUYHOM [TOBEPKH HA MECTE SKCILTyaTalldH CHCTEMBI IIOCIIE €€ MOHTAXa
H OIIBITHOH 3KCILTyaTaluu;

- TIPU CYINECTBEHHOM H3MEHEHMH YCIOBHH SKCIUTyaTaIlUH OTHENBHBIX CPEICTB M3MEpEHHIA,
BXOomsIHX B coctas JUK miin Bcero xaHana, KOTOPHIE MOTYT BBI3BIBATH M3MEHEHHE MorpemHocTH MK
Oonee, ueM Ha 20 % MO CPaBHEHHMIO CO 3HAYCHHEM, HOATBEPKIAEHHBIM NPH IpeAbIIyInei 6o mep-
BHYHOH IIOBEPKE.

[IpoBomutcs ob6cnenoBanne KIMMAaTHYECKHX YCIIOBHI M CETH NMUTAHMS, IapaMETPOB BHODa-
MU U HaIIPSHKEHHOCTH MarHUTHOTO II0JI B IIOMENEHHUSX, I'I€ pa3MEIeHb! CPEICTBA H3MEPEHHH, BXO-
e B coctaB UK (QUK) cucteMsr.

6.4 TIpy neproaMYECKHX MOBEPKAX POBOAUTCS IPOBEPKA COXpaHEHHs ycaoBHi pabots MK
(OHUK) cucremsl.

[IpoBonuTcs o6cnenoBanHe KINMATHYECKHX YCIOBHM H CETH IIHTaHHs, [1apaMeTPOB BHOpa-
MU U HaIIPSHKEHHOCTH MarHUTHOTO II0JIS B TOMEIIEHHUSX, Il pa3MeEIleHbl CPEICTBa H3MEPEHHH, BXO-
JSLIHE B COCTAB CHCTEMBI, YTOOBI yOEAUTHCS B TOM, YTO OHH OCTAIHCH HEU3MEHHBIMH 10 CPABHEHHMIO C
UMEBIIMMH MECTO IIPH NEPBHYHOH HIM NpEABIAyLIEH MOBEpKe, THOO H3MEHEHHE MX HE MOXET BhI-
3BaTh H3MeHenHe norpemHoctd MK (QUK) Gonee, yem Ha 20 % mo CpaBHEHHIO CO 3HAYEHHEM, IIOJ-
TBEP)KIACHHEIM IIPH IIPEABLIYIIEH TH0O0 IIEPBUYHOMN MOBEPKE.

Ecnu 510 ycnosue cobmonaercs, B kadectse I1113 morpemmocta MK (OUK) nomyckaercs uc-
II0J1b30BaTh 3HAYEHHE, PACCUNTAHHOE IIPH NPEBIAYINEH oBepKe T100 MIPH IMEPBUYHOM [TOBEPKE.

IIpu o6HapyX€eHHH 3aMETHBIX HU3MEHEHHH YCIOBHIi SKCIUTYaTallHH CPENCTB U3MEPEHHUH, BXO-
nsmux B coctas MIC 1o cpaBHEHHIO ¢ IEPBUYHON MK IPEABIAYINEH TOBEPKOH IPOBOAAT YTOUHSIOIIEE
obcnenoBanue ycnoBHii paboTer cpencts uamepennit UK (OUK) cucTeMsl.

IpoBoxutca ouenka I1/I3 morpemHOCTH KaHana B 3THX YCJIOBHAX B COOTBEICTBHH C yKa3a-
HHSAMH I1.7.4 ¥ JaeTCs 3aKIIOUEHHE O COOTBETCTBHH KaHalla 3asABJIEHHBIM TEXHHYECKHM XapaKTepH-
CTHKaM B COOTBeTCTBUH 11.8.3.1.



7 MIOAT'OTOBKA K ITIOBEPKE

7.1 Ilepen mpoBepkoit norpemuocta MK mo 11.8.3.1 cnenyer yOequThesi B TOM, 4TO BCe Jart-
YMKH M3 ero CocTaBa IPOLUIM MOBEepKy (IpoBepuTh Mx CBHAETENBCTBA O IOBEpKe WM HaJIH4He
LITAMIIOB IIOBEPKH B MAcIOpTax Ha CpeACTBa M3MepeHus, JUO0 IMOBepOYHBIX KJIeHM W JaThl mocie-
IyIoUel MOBEepKH).

7.2 Ucxons U3 HAIMYAS STATOHHBIX IpUOOPOB M BO3MOXHOCTEH JOCTYIIAa K Cpe/ICTBaM H3Me-
peHui, BxoaamuM B coctaB UK, ciexyer:

- BBIOpaTh MeTOJ] OBEpPKH - pacueTHO-IKCIePUMEHTAIBHEIN JIH60 CKBO3HON METOJ IOBEPKA
UK cucremsl mo 1. 8.3.1;

- B COOTBETCTBMH C M. 7.4 ompeaeauTh mpejes JOIyCKaeMbIX 3HaueHHH morpemuoctd MK
npu BeIOOpe ckBo3HOro Meroja IoBepkd UK cucremsr, mu6o DUK - mpu BriGope pacyeTHO-
JKCIEpUMEHTANIBHOrO MeTo/a nosepku MK cucteMsl.

7.3 Ilepen sxcniepumenTanbsHON nposepkoil norpemuoctd MK nmubo UK Bee cpencra us-
Mepenuii u3 coctaBa MK nmubo DUK u ncnonp3yeMble STaI0HBI JOJDKHEI OBITH IOATOTOBJIEHH K pado-
T€ B COOTBETCTBHH C YKa3aHUSMH IKCILTyaTallMOHHOM JOKYMEHTAIlMX Ha 3TH CPEJICTBA H3MEPEHUH.

7.4 Ilo 3aBepmenny 0OCIEI0BAaHMS YCIOBHH pabOTHI CPEeACTB M3MEpPEHHUH, BXOAAIMUX B CO-
craB MK (OHK) cucrempl, OneHHBaIOT Mpeiell JOIycKaeMbIX 3HaueHHU morpemHocta Kaxmoro MK
(OUK) B 3THX yCIOBHSX.

7.4.1 IlpuBonaTr ¢opMy NpenacTaBieHHs OCHOBHBIX H JOIOJHHTENBHBIX IOTPEITHOCTEH
CPE/ICTB M3MEPEHHH K eJUHOMY BHTy (IpHBeJeHHAs, OTHOCHTEbHAsA, aOCOMIOTHAS, 110 BXO/Y HJIH BbI-
xoxy UK).

7.4.2 Jlna xaxnoro cpeicrtsa m3mepeHui, Bxoxsamero B coctaB MK (QUK) paccuuthiBaroT
IpEeIEJIbHO JIOMyCTHMBIE 3HAYECHHMS IIOTPEMIHOCTH B YCIOBHAX MOBEPKH IIyTEM YYe€Ta OCHOBHOH H JI0-
IIOJIHUTENIEHOM IOrPEIIHOCTER B COOTBETCTBHHM C YCJIOBHSIMH 3KCIUTyaTallid Ha MOMEHT IIOBEPKH,
OLIEHEHHBIMHU B COOTBETCTBHH C 11.6.3.

Ipenen momyckaeMbIx 3HaYeHHH MOTPELMIHOCTH cpejcTBa W3Meperus B coctape MK (OUK) B
pEaNBHBIX YCJIOBHSX MMOBEPKH HAXOAAT IO GopMyIe:

Acu = Ao + ZAI (1)
i=l..n

e

Acy - TIpEesl JIOIMYCKaeMbIX 3HA4YEHUH IOTpeLIHOCTH CpejCcTBa M3MepeHud u3 cocraBa MK
(OHUK) B peaJIbHBIX YCIOBHSAX ITOBEPKH;

A, - Ipejiell JOIyCKaeMbIX 3HaUeHNH OCHOBHOH IIOIPEITHOCTH H3MEPHUTEIFHOI'0 KOMIIOHEHTA;

A; - Ipesiel1 10MycKaeMOH JONOIHUTENBHON MOrPEMHOCTH H3MEPUTEIHHOTO KOMIIOHEHTA OT
1-ro BiHsOMmeEro ¢$akTopa B peaIbHBIX YCIOBHAX IPH OOIIEM YHUCIIE # YIYATHIBAEMBIX BIMSIOMIAX (hak-
TOPOB;

7.4.3 I'pannns! uaTepBaia norpemsoctd UK (QUK) B yCI0BHSX MOBEPKH PacCUUTHIBAIOT 10
dbopMmyIe:

AHK(BHK) =12x Z (Acu_j)z )

j=l..k

rje

Acyj - TIpENEIl JOIyCKAaeMBbIX 3HAYE€HHH IOTPEIIHOCTH j-T0 H3MEPHTEIBHOT0 KOMIIOHEHTA M3
coctaBa DMK B (akTHYECKHX yCIOBHAX HCIIBITAHHIA;

k - 9uCII0 H3MEPHUTENBHEIX KOMIIOHEHTOB, BXOASAMHX B coctaB DUK.

®opmyna (2) no3BosstoT orieHuTh norpemuocts MK (OUK) B peanbHBIX YCIOBHIX MTOBEPKH C
JIOBEPUTENILHON BEPOSTHOCTHIO paBHOH 0,95.

7.5 Ilepen skcnepuMeHTaTFHOM NpoBepkoil norpemHocT DMK MOMKHEI OBITH MPOBEAEHEI
BCE TECTHI IPOBEPKH (YHKIIHOHAPOBAHUS KOHTPOJUIEPOB M CHCTEMBI BU3YalIM3aIlMA H3MEPSIEMBIX Ia-
paMeTpoB.



8 IIPOBEJEHUE ITOBEPKUN

8.1 BHemHHii 0cMOTpP H NPOBEpPKA HAJIMYHSA He0GX0AUMOi TOKYMEHTAIHM

8.1.1 IIpoBOAAT OCMOTp MECT YCTaHOBKH CpEICTB H3MepeHHH, BXoasmux B coctaB MK cuc-
TEMBI, IIPOBEPSIOT OTCYTCTBHE MEXAHHYECKHX MOBpEXAEHMH, 0OyrnuBanus uzonsiuu. [Iposepsror
HaJIMYHe 17I0MO, OTTHCKOB MOBEPUTENBHBIX KJIeM U HEOOXOIMMBIX HaINKCeH HA HAPYXKHBIX MaHEAX
npubopoB.

8.1.2 TlpoBepsmoT HamMyYKe Y METPONOTHYECKON CIYKObI PEMIPUATHS, SKCILTyaTHPYIOLIErO
CHCTEMY, IEPEUUCIEHHBIX HHXKE JOKYMEHTOB:

- nepeyens (no ¢opme [punoxenus b) UK, BXOAAIIMX B COCTaB CHCTEMBI aBTOMATH3AIMH,
TOUTeXalHUX TOBepKe, C YKa3aHWEM KOHKDETHBIX 3aBOJCKHX HOMEPOB KOMILTEKTYIOIMX HX CPE/ICTB
u3MepeHui (1u60 ApYrux HACHTUPUKATOPOB KAHANIOB);

- S9KCIUTyaTallnOHHAs JTOKYMEHTAllUs Ha CpeAcTBa usMepeHHii B cocraBe MK cucTeMEl aBTO-
MaTu3aluy;

- HEIIPOCPOYEHHBIE CBH/IETENLCTBA O MOBEPKE WJIH IITAMIIBI IOBEPUTENSA B TEXHHYECKHX I1ac-
NOpTax Ha u3MepurenbHble KoMoHeHTE OUK (1pu nepBuyHOll MoBepke) U AaTYMKH, Bxoasiue B UK
(Ip4 11IEPBUYHOM MOBEPKE HIIM PacUeTHO-3KCIEPMMEHTAILHOM MeTo/Ie MoBepkH 1o 11.8.3.1);

- IPOTOKOJIbl NEPBUYHOM U mpenbiayei nosepku UK cucreMsl (Ipd nepuorIecKuX MoBep-
Kax);

- IPOTOKOJbI M3MEPEHUH (aKTHYECKHX 3HAYECHHH W MpENeNoB M3MEHEHHH TeMIepaTryphl,
BJIQXXHOCTH BO3/1yXa, HANMPSHKEHHUs MHTaHHs B MOMEMIEHHUSX, B KOTOPBIX pa3MelneHbl KoMmoHeHTsl MK
CHCTEMBI, MapaMeTphl BUOpaliy BOIM3K MECT HX YCTAHOBKH.

8.1.3 IIpoBepsiroT cOOTBETCTBHE (HaKTHUECKHUX 3aBOACKMX HOMEPOB M3MEPUTENHHBIX KOMIIO-
HeHToB MK 3aBonckuM HoMepaMm, yka3anHbsM B nepeune UK.

8.2 OnpoGoBanue

IIpu onmpoGosaHun ycTaHaBIMBAKOT oblee (GYHKIMOHMPOBAHHE BCETO H3MEPUTENHHOTO Ka-
Hajia: Tpy U3MEHEHUH H3MEPSEMOro IapaMerpa AODKHO U3MEHSAThCA OTOOpakaeMoe CHCTEMOH €ro
3HaYEHHeE.

IIpu HCIIONBL30BaHKMH pacUETHO-3KCIEPHMEHTAILHOTO MeTozia noBepku MK na Bxon DUK mo-
Jar0T yHH(UIUPOBaHHBIA 3JEKTPHYECKHI CUTHAIL

IIpu ucmonp3oBaHuu CKBO3HOTO MeTosa noeepku MK ocymecTBsior HeobXoauMoe Bo3ieii-
CTBHE JJIs K3MEHEHHUS BEIMYMHBI H3MEPAEMOT0 [TapaMeTpa.

KoHTponupyroT u3MeHeH e 3HAYEHUS MapaMeTpa 0TOOPaKaeMOro CHCTEMOM 0TOOPaXEeHHUS.

8.3 IIpoBepka MeTPOJIOrHYECKHX XapaKTEPHCTHK

8.3.1 Mcnonb3yeMele MeTozb! oBepku (KamiOposku) UK:

-1 TIOBEPKH M3MEPHUTENBHEIX KaHAJOB DPEKOMEHIYETCS MCIONb30BaTh pPACYETHO-
9KCIEPUMEHTAIBHEIA METOI, TIPU KOTOPOM HPOBEPSIOTCA:

a) OCHOBHas TOTPENTHOCTD NepBHYHOl Yactu UK nyrem moBepku cpencTpa usMepenuit (nat-
YKKa) B HOPMAJIBHBIX YCITOBUAX;

0) morpemrHOCTs BTOPHYHOMN (31MeKTpudeckoii) yactu UK Ha cOOTBETCTBHE ee mpejely Jo-
IyCKaeMbIX 3HaYeHHH (naiee - [1]13) morpenHocT! B yCIOBUAX MOBEPKH.

- JIOITyCKaeTCsl UCIIOJIb30BaTh CKBO3HOM METO| MOBEPKH, IIpH KoTopoM Kaxwni UK paccmart-
PHBAETCA KaK €IMHOE CPE/ICTBO H3MEPEHHIA

IIpumeuanne — MeTom peKOMEHYETCS HCIONb30BaTh [ KAHAIOB JABJIECHAS M TEMIEPATY-
pbl. Mexnosepounblit nuTepBan 11 TakuX UK — He Gollee MEXIIOBEPOYHOr0 HHTEPBAIA JATIUKOB, HO
He 6oree 2 yeT.

Bri6op TOro unu HHOTO METOZA MOBEPKH ONpENENAETCS HAIMYMEM 3TATOHHON 6a3hl M BO3-
MOXHOCTBIO JOCTYTIA K JATYUKY U BTOPUYHOM YacTu KaHaja.

Jlns MpUHATHSA pellleHHus [0 pe3yJbTaraM MOBEPKH MOJYYEHHOE MpH MOBEpKe 3HAUYEHHE MO-
TPEIIHOCTH cpaBHuBaeTcs ¢ ee [1/13.



8.3.2 IlpenensHO-AomycKkaemoe 3HaueHne norpemuocty MK mpm nosepke.

B kauecTtBe mpenenbHo-Aomyckaemoro 3HaueHws norpemHoctd MK ucnonssyercs I1/]3 mo-
TPELIHOCTH, TIOTyYCHHBIR paCuUCTHBIM ITyTeM (CM. 11.7.4).

ITpm mcnonp30BaHMM CKBO3HOTO METOJa MOBEPKH paccunThiBaeTcs 11713 morpelmHoCTH Beero
UK B yclnoBHAX IMOBEPKH.

IMpu McnoNBE30BaHIK PaCcHETHO-3KCIIEPHUMEHTAIBHOTO METOa IIOBepKH paccunThiBactes 11713
HOTPELIHOCTH BropruHO# anekrpudeckoit yactu UK (QUK).

8.3.3 Pe3ysbTaThl MOBEPKH.

ITpn nprMEHEHHH pacdeTHO-IKCIIepIMEHTaIBHOTO Meroaa noBepku VK pe3ynbTaThl HOBEpKH
CYHTAIOTCS TIOJIOKHTEIBHBIMY, €CITM JAaTYUKM IoBepeHsl M norpemHocts DMK B ycnoBHaIX noBepku
He npeBbllnaet I1/13.

ITpr nmprMeHeHHH CKBO3HOTO METO/a IOBEPKH PE3YJIbTAThl MOBEPKH CUMTAIOTCS IOJOXKH-
TENBHBIMH, ecii norpemHaocts UK B ycnoBusax moBepkn He mpesblmaet [1/]3 morpemHocTH KaHana B
LEJIOM.

8.3.4 Metoasl noBepky KaHaloB (OpMHUPOBaHMS YIPaBISIOMMX YHHGHUIUPOBAHHEIX aHAJO-
TOBBIX CHTHAJIOB.

JAnd moBepkH (KaMMOpOBKHM) KaHAIOB (OPMHpPOBaHMS YIPABISIOUINX YHH(DHIHPOBAHHBIX
aHAJIOTOBHIX CHTHAJIOB HMCIOJB3YETCS PAaCUeTHO-IKCIIEPAMEHTAIBHBI METO[], IIPH KOTOPOM IIpoBepsi-
eTcs NOrPEeLIHOCTh KaHaia Ha cooTBeTCTBHE ee 11/]3 morpelmHocTH B yCIIOBHSX IIOBEPKH.

8.4 IloBepka BropuuHoi yacty MK npH BeIOOpe pacueTHO-IKCIEPHMEHTATBHOTO METOIa

a) IlpoBepka norpemroctr OUK Buga 1 (cMm. IIprnoxenne A).

IMposepsercs norpemHyocts UK, cogeprkaiine B CBoeM cocTaBe JaTYHKH (MIepBHYHBIC IPeod-
pazoBarei), npeodpasyromue BXoJHOH GU3NIECKIH CHTHAI B YHHGHINPOBAHHBIA CHTHAI MOCTOSH-
HOTO TOKa B guana3oHe 4-20 MA.

ITpoBepke morpemHoCTH noAsepraercsi Bropuunas 4acts MK ¢ MomynsmMu BBoJla aHAIOTOBBIX
curHanos Al-04B, EAI-04A, EAI-04B, AI-20 (cepun DK-2000), Al-12, AI-32A (cepum DCS-2000),
140 ACI 030 00, 140 ACI 040 00 (xoHTpOIIIEpoB Modicon).

OneHKy NOrpemHOCTH 3IeKTPHIECKOH YacTH KaHaIOB BHAa | POBOIAT B M3JIOKEHHOM HIDKE
HOCJIe0BATEIHHOCTH:

- OTCOEAMHSIOT JaT4HK (epBHYHbIA ripeoOpa3oBaTenb), yCTaHOBIEHHBI Ha Bxoae DUK;

- COOHMpalOT cxeMy H3MEpeHHH cornacHo puc. 1;

+
+IN  BXO[
Kanu6parop )
TOKa +E OHK
Pucynoxk 1

- BEIOHPArOT 5 npoBepsieMBIX TOYEK Z; , PABHOMEPHO pacIpeAeIeHHbIX [0 AMAna3oHy H3Me-
pennit UK (0%, 25%, 50%, 75% u 100% ot nnanazona n3MepeHu# );
- JUISL KaXKIOH IpoBEpseMON TOUYKH Z; IUana3oHa H3MEPEeHUH pacCUMTHIBAOT IPaHUYHbIC 3Ha-
YEHUS Zik1, Zik2, BBIPAXCHHBIE B €AUHAIIAX H3MEPAEeMOro (H3MIECKOTo napamerpa:
Zix1 = Zi- Dp (3)
Ziw=2Z;+D, 4)
rie
D, - npeZien JorryckacMbIX 3HaYeHHH [TOrpelIHOCTH BTOPHYHOH YacTH KaHana, paCCUNTaHHBIN
JUISL yCJIOBHH NOBEPKH B COOTBETCTBHH C I. 7.4 B PEIBHBIX YCIOBHAX SKCIUTyaTalliH, BBIPOKEHHBIA B
€IMHULAaX U3MEPSIEMOT0 (U3NYECKOTO IIapaMeTpa;
- 3aHOCAT noJjy4eHHble 3Ha4eHus zik1, zik2 B cronOust 3 u 4 Tabauust 3;
- Ha BxoJ nposepseMoro DMK cucreMsl ofaroT TOKOBBIe CUTHaNB! X1, (cTondern 2 Tabaunst
3) COOTBETCTBYIOIMIAE 3HAYEHUAM Z1i;
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- CYMTHIBAIOT IMOKa3aHHE KaHata Yi B BHJEC H3MepseMOoro (pU3MYecKoro rmapaMerpa ¢ Juc-
IJies OIepaTopckod CTaHIMH CHCTEMBl aBTOMATH3allMM M 3alHCHIBAIOT €r0 B COOTBETCTBYIOLIYIO
CTpPOKY cTosIOna 5 Tabnuuel 3;
- H3JIOKCHHBIE BHIIIE OTIEpAlliH MOBTOPSIOT IS BCEX IIPOBEPAEMBIX TOYEK.
Ecnu 1719 KaXa0r0 1 BRITOJHAIOTCS HEPABEHCTBO TO CYHTAIOT, YTO IIOIPEIIHOCTE B IMPOBEpsie-
MOt TOUKE HaXOJUTCS B JOILYCTHMBIX I'paHHIaX:
Zi>Y X)>Zin,(i=1..5) ()

Ecmu xot4 651 0HO, 11000€ W3 3THX HEPABEHCTB HE BBIOJIHAETCS - KaHasl OpaKyroT.

Tabnuna 3
[IpoBepsemas
poBep [IpoBepsemas BrixonHoe 3axoueHne
TOYKA , I'pannyHble 3HAYCHUS
e 3. 3 TOYKA, ex. w3M. (u3. mapameTpa 3HaYCHHE 10 HEPABEHCT-
) ) ’ MA ‘ ' - TapaMeTp CHTHajIa BaM
nnapameTpa
Z X Zik) Ziky Yi,
1 2 3 4 5 6

6) IIpoepka norpemuoctu UK Buga 2 (cm. [Ipunoxenne A).

IIpoBepsercs norpemHocts MK, comepkalmnx B CBOEM COCTaBE TepMOIpeoOpa3oBaTeiii Co-
nporusiieHus tauna TCM (TCII).

IloBepke monsepraercs BropHyHas 4acTh MK ¢ MoaynsiMH BBOJa aH&JIOTOBBIX CHTHAIOB
AI-03A, mMoxyny pacmmpeHHs BBoja aHanoroBeix curaanoB EAI-03A, AI-07A. Al-21, (cepun DOK-
2000), AI-10, AI-11, AI-31A (cepun DCS-2000), 140 ARI 030 00 (xonTpOsnepoB Modicon).

Ouenky norpemHoctd UK BHaa 2 IpoBOAAT B H3JIOXKEHHON HHKE TIOCIIEI0BATEILHOCTH:

- OTCOEAHHSAIOT AaT4YHK (IepBUYHBII npeobpa3zoBareb), yCTaHOBIEHHBIH Ha BXoae DUK;

- cobuparoT cxeMy U3MepeHHi corjlacHo puc.2 (s momyneit Al-10, AI-12) unu cornacHo
puc.3 (ansa moxyneit AI-03A, AI-07-Ex,140 ARI 030 00).

‘l_ MOJVJIb
BBO1a
Ry 3 ouT
1
+IN
noBepseMbiit JUK
T 2 I

R \c —MarasuH conpoTHBIICHHHA

Pucynok 2 - TpexnpoBo iHast cxeMa MOJIKIIIOUEHHS TepMOIIpeoOpa3oBaTeis COMPOTUBIICHUS Ha BXOE
QUK
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ouT MOJVJIb
Rue BBOJA
'—| I OVA
-IN
nosepsaembrii SUK
+IN

PucyHok 3 - UeThipexnpoBoaHas cxeMa HOJKITI0UeHHs TepMOIIpe0Opa3oBaTeis CONPOTHBIICHHS Ha
Bxoge DUK

- BBIOMpAIOT 5 mpoBepsieMBIX TodeK Toi, paBHOMEPHO paclpeeeHHBIX 10 AHATIA30Hy H3Me-
peHust, Hanpumep, 0, 25, 50, 75 1 100 % nuanazoHa ¥ 3aIMCHIBAIOT HX 3HAYEHHUS B COOTBETCTBYIOILYIO
CTpoKy cronbua 1 tabnuitsr 4.

- BBIPQXAIOT IIpOBEpsieMble TOYKH Toi B 3HaAUeHHSAX CONMPOTHBIEHHS ROl B COOTBETCTBHH C
HOMHHAJIBHOH IPajlyMpOBOYHOH XapaKTEPHCTHKOH TepMOIpeoOpa3oBaresieil CONpOTHBICHHUS M 3aIlH-
CBIBAIOT HX B COOTBETCTBYIOILIYIO CTPOKY CTONIONA 2 TaOauIsl 4;

Tabnuna 4
[IpoBepous. Bxonro# Berxonnoit JoryckaeMbie rpaHAYHEBIE
0 N 0 3aKiroueHue 1o
Touka, C curgai, Om curgain, C 3HaueHHus, C
HEpaBEHCTBAM
Toi Roi T Tk Tiio
1 2 3 4 5 6
- BEIYUCIISIOT IpanuyHble 3HayeHus Tkil, Tki2 mo popmymnam:

Tyi1 = Toi - Dy; (6)
Tyiz = Toi + Dy (7)

rae Dy - mpenen nommyckaemMol MOrpellIHOCTH BTOPHYHOM YacTH, pacCIMTAHHbIH IS YCIOBHIA
TIOBEPKH B COOTBETCTBHH C I1.7.4 B peambHBIX YCIOBHSAX SKCIUIyaTAllMH, BHIPaXXCHHBIH B Ipagycax
Llenbens 11 KaXkaA0H poBepseMoit TOUKH.

- 3aHOCAT BRIMUCICHHEBIE 3HaYeHus Tkil, Tki2 B cooTBeTcTByIOIIHME CTPOKM CTONOIOB 4 B 5
TabIuIE! 4

- YCTaHaBJIMBAIOT Ha BXOJ€ KaHalla 3HAYEHHME COIPOTHBIIECHHS Roi , cooTBercTByromee mpo-
BEPSAEMO TOUKE , CYUTHIBAIOT IIOKA3aHUE MPOBEpAeMOro KaHana Ti M 3alHCHIBAIOT €r0 B COOTBETCT-
BYIOIIYIO CTPOKY cToJIONa 3 Tabauie 4;

- npu BemmojHeHuH HepaBeHCTB T kil < T 1 < T ki2 xanan mpu3HaroT roAHbBIM U1 AalbHEH-
IIEro KCIOJIL30BaHusl, B IPOTHBHOM Cily4yae KaHal Opakyor.

B) IIpoBepka morpenmrocta OUK Buna 3 (cum. [Ipunoxenue A).

[IpoBepsrorcs morpemnoctu MK, conepxammx B cBoeM cocTaBe TepMOIpeoGpasoBaTeiH co-
npotuBiaeHus Tuna TCM (TCII).

Ilosepke monsepraercst BTopuuHas yacth MK ¢ BTOpHYHBIME Npeo6pa3opaTessaMi TeMIiepa-
TYpbI B CTaHAAPTHBIA TOKOBBIH CUTHAJI U MOXYJISIMH BBOJA TOKOBBIX cHrHaoB AI-04A, AI-04B, AI-20
(cepun OK-2000) , Al-12, AI-32A (cepur DCS-2000), Momy/siMu pacHIMpeHHs BBOJA AHAJIOTOBBIX
curHanoB EAI-04A, EAI-04B (cepuu OK-2000), momymsimu 140 ACI 040, 140 ACI 030 (Modicon).
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Pucynox 3 - YUeTsipexnpoBoHas CXeMa MOJKIIOYEHUS TEpMONpeodpa3oBaTeis CONPOTHUBIEHUS HA
Bxone DUK

- BEIOMpAIOT 5 mpoBepsieMbIX Touek Toi, paBHOMEPHO pachpeneseHHEIX 0 JUana3oHy u3Me-
peHus, Hanpumep, 0, 25, 50, 75 u 100 % nuana3oHa U 3aMUCHBAIOT UX 3HAYEHUS B COOTBETCTBYIOIIYIO
CTpoKy crondua 1 rabmuisr 4.

- BEIpXAIOT NPOBEpsieMble TOYKUA Toi B 3HAUEHMSX CONPOTUBNIEHUS Roi B COOTBETCTBUH C
HOMHHAIBHOH IpaXyHpOBOYHOHN XapaKTepHCTHKON TepMmonpeoOpa3oBaTesyiell COMPOTUBIIEHUS U 3aH-
CBIBAIOT UX B COOTBETCTBYIOILYIO CTPOKY cTONOIA 2 TabIuIE! 4;

Tabmuna 4
IIpoBepoun. Bxonnon Bexonnoii Jlonyckaemsie rpaHUYHEIE
0 0 0 3akJroYeHue o
Touka, C curaai, Om curain, C 3HaueHus, C
HEpaBeHCTBAM
Toi Roi T Tkir Tiio
1 2 3 4 5 6
- BRIYMCIISIOT rpaHuyHble 3HaueHus Tkil, Tki2 mo popmymam:
Tki1 = Toi - Dy (6)
Tkiz = Toi + Dy (7)

rae Dy - mpenen nomyckaeMoH MOrpeNIHOCTH BTOPUYHON YacTH, paCCYMTAHHBINA AJIs YCIOBUHM
NOBEPKH B COOTBETCTBHM C M.7.4 B peaJibHBIX YCJIOBUSIX JKCILUTyaTallld, BEIPA)KEHHEI B rpagycax
[enbcus ans Kaxaoi npoBepsiEMOM TOUKH.

- 3aHOCAT BRIYMCIIEHHBIE 3HaYeHus Tkil, Tki2 B cooTBeTCTByIOIIME CTPOKH CTOMOLOB 4 1 5
TaOnmuus! 4;

- yCTAaHABIMBAIOT Ha BXOJE KaHaIa 3HaUYeHHE COMpPOTHBIEHUsS Roi , COOTBETCTBYyIOIIEE IIPO-
BEPSIEMOH TOYKE , CUMTBIBAIOT M10KA3aHUE MPOBEPSEMOro KaHasia Ti M 3aUCHIBAIOT €r0 B COOTBETCT-
BYIOIL[YIO CTPOKY cToJ01a 3 TabnuuE 4;

- npu BeInonHeHUH HepaBeHCTB T kil < T 1 < T ki2 kaHan npusHalOT rOAHEIM U AalibHEH-
IIEro UCMOIB30BAHNS, B IPOTHBHOM CiTydae KaHaix OpakyroT.

B) IIpoBepka morpemuoctu DUK Buna 3 (cM. ITpunoxenue A).

IIposepsitotes norpemnocty UK, copepxaiux B CBOEM COCTaBe TEPMOIpeoOpa3oBaTey co-
nporusierus tuna TCM (TCII).

IloBepke noasepraercsa BropuuHas yacte MK ¢ BTopuuHbIMH npeobpa3oBaTessiMu TEMIIEpa-
TYpHI B CTAHAAPTHBIN TOKOBBIA CUTHAI U MOXYJISIMH BBOJA TOKOBBIX curHaioB AI-04A, AI-04B, AI-20
(cepuu IK-2000) , Al-12, AI-32A (cepun DCS-2000), MomynaMu paclHIMpeHHs] BBOJa aHAJIOTOBHIX
curtaioB EAI-04A, EAI-04B (cepuu DK-2000), moxynsamu 140 ACI 040, 140 ACI 030 (Modicon).
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Ouenky norpemsoctd DMK BHAa 3 npoBOAAT B H3JI0KEHHON HHUXE II0C/IEN0BATEILHOCTH:
- OTCOEIUHSIOT JaT4YHK (IIepBHUYHbIH npeobpa3oBarteib), yCTaHOBIICHHBIH Ha Bxoae DUK;
- cOOMpaIOT cXeMy U3MEPEHHIA COTJIaCHO pHUC.4;

Ruc BTOPHYHEBIH
npeobpazoBare
peobp Hf’ Monyns BBO-
U3MEPUTEILHEI
PHICIIBHBIH Ja CUTHajIa
TeMmnepaTypsl
PaTyp ot 4 1o 20 MA

R yc —Marasus conpoTHBICHUR
Pucynok 4

- BEIOMPAIOT 5 mpoBepsieMBIX To4YeK T0i, paBHOMEpPHO pachpeneeHHBIX M0 JHaNa3oHy H3Me-
peHus, Hanpumep, 0, 25, 50, 75 u 100 % nuanasoHa ¥ 3aMHCHIBAIOT UX 3HAYECHUS B COOTBETCTBYIOIIYIO
CTpOKY cTojbua 1 Tabnuusr 5;

- BEIp@XAIOT NPOBEpsieMble TOYKH Tol B 3HAYCHHSAX CONPOTHBJICHHS ROi B COOTBETCTBHH C
HOMMHAJIBHOH I'pagyHpOBOYHOM XapaKTEPUCTUKON TEPMOMETPOB COIPOTHBIIEHHS U 3aNMCHIBAIOT UX B
COOTBETCTBYIOILYIO CTPOKY CT0JIOLA 2 TaOJTHIIE 5

Tabyuua 5
[IpoBepouH. Bxogunoi Brxoanoit JonyckaeMmble rpaHUYHbIC 3aKJroueHue 1Mo
Touka, °C curaai, Om cursai, °C 3Havenus, °C HEPaBEHCTBAM
Toi R, T; Thi1 Tiz
1 2 3 4 S 6

- BRIUUCIAIOT TpaHuynble 3HaueHus Tkil, Tki2 mo ¢hopmynam:

Tyi1= Toi - Dy 8

Twi2= Toi + Dy )]

rae Dy - mpenelt JomycKaeMoif OrpemHOCTH BTOPUYHON YacTH, PaCCUNTAHHBIN AJIS YCJIOBHN

NIOBEPKH B COOTBETCTBUH C I.7.4 B PEAJIbHBIX YCJIOBHAX SKCIUIyaTallMM, BBIPAXCHHBIH B Ipazxycax
LenbcHst Qg KaXXO0# MpoBepsAeMOi TOUKH.

- 3aHOCAT BBIYMCIICHHBIE 3HayeHus Tkil, Tki2 B cooTBeTcTBYyIOIME CTPOKH CTOJOLOB 4 H 5
TaOJIHIIBI 5;

- YCTaHaBJMBAIOT Ha BXOJE KaHala 3HaYEeHHE COIIPOTHBICHUS Roi, COOTBETCTBYIOIIEE IIPOBE-
pseMoil TOUKe, CUMTBIBAIOT IIOKA3aHKe IIPOBepseMOro KaHaa Ti M 3alHCHIBAIOT €T0 B COOTBETCTBYIO-
LIYIO CTPOKY cT0j01a 3 TabJHIb! S;

- ipu BemosiHeHUH HepaBeHCTB T kil < T i < T ki2 xaHai mpH3HAIOT TOAHBIM 1)1 JajbHEH-
LIEro MCIOJIB30BAHMS, B IPOTUBHOM ciTydac KaHajl OpakyloT.

8.5 CxBo3Has noBepka H3MePHTEIBLHBIX KAHAJIOB.

IIpoBepKy MOTPENTHOCTH IIPOBOJAST B H3JI0KECHHOH HIIKE ITOCIIEIOBATEIBHOCTH:

- IaTYMK, YCTAaHOBJICHHBIH Ha BXOJE MOBEPSIEMOT0 U3MEPUTENBHOTO KaHalla, JeMOHTHPYIOT C
TEXHOJIOTHYECKOH YCTaHOBKH, YCTAHABIUBAIOT B IIOJIOXKCHHE, COOTBETCTBYIONIEE ITPOBEACHHUIO ITOBEP-
KH JaTYMKa, KaK NPEANUCHIBACTCS METOJMKON MOBEPKM JAaTyHMKa, MOJCOCIUHSIOT K 3TAIOHHOMY 3a-
JaTYuKy (pU3MYecKuX BO3AEHCTBHI (CM. pHC. 5), BRIXOAHYIO (3JIEKTPHUYECKYIO) YacTh JATYHKA COEIHU-
Hs10T ¢ BXogoM OHUK;

- BBIOMPAIOT TOYKH Ui NMOBEPKH, PAaBHOMEPHO PACIpelCeHHBIE [0 AHana3oHy H3MEpEHHs
(ue meHee 3 Touek), HaripuMep, S Touek Ci TabHLE 6;
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- OCYIIECTBIIAIOT HeobxonuMoe Bo3zaeicrarue P Ha Bxone MK nns m3MeHEHHs BEIWYMHBI U3-
MEpPAEMOro MapaMeTpa W YCTaHABJIMBAIOT 3Ha4YeHHe mapamerpa Pi, coOTBeTCTByIONIee BHIOpaHHBIM
touka Ci quama3zoHa w3MepeHus. 3HaueHHe (HU3MYECKOro mapameTpa yKa3splBaloT BO BTOPOM CTOJIOLE
TaONMUIEI 6;

OTaOHHbIA P JlaTumk moBeps-
3alaTYMK (PH3MYECKAX g Moro UK
BO3JICUCTBHI
PucyHnok 5

- CYMTHIBAIOT TOKa3aHWE KaHalna Yiup ¢ JUCIUIES CHCTEMBI OTOOpakeHHs (BH3yasM3aliH) U
3aMUChIBAIOT €r0 B COOTBETCTBYIOIIYIO CTPOKY TPETHEro CToOIa TabmuIs! 6;

- BBINOJIHAIOT yKa3aHHBIE BbIIIE NEHCTBUS I CIIEYIONed 1O BO3pacTaHUIO NPOBEpAEMOM
TOYKH.

[Tpumeuanune - [Ipn nosepke MK namBnenus nuana3oH M3MepeHUR HPOXOAAT CHHU3Y BBEpX
Yiup u cBepxy BHU3 Yidn, 3aIIUCHIBAIOT OKA3aHU IS T€X XKe MPOBEPSIEMBIX TOYEK.

Tabmuna 6
[Tposep. Touka Bxoanoit onycKaeMble IPaHHIIbI
’ mxr;nm cnrzrllan Hoxasanms UK oy noxa3aHp1§I ’
1 2 3 4 5 6
Ci, % Xi Yiup Yidn Ykil Yki2
0.0
25.0
50.0
75.0
100.0

[Tpumeuanue - 3nadyenus Pi, Yiup, Yidn, Ykil u Yki2 3anuceiBaror B eAMHALAX U3MEPEHUS
¢dusnueckoro napamerpa(klla, °C, %HKIIP, m, A, B u np.).
B Tabnune 6 yka3aHs! ciiefyronye JaHHbIe:
- B ctonibue 1 - mpoBepsieMble TOUKH, BHIpaKEHHBIE B IPOILIEHTaX OT AWana3oHa U3MEPEHUH;
- B cTonOue 2 - mpoBepsieMble TOUKA Pi, BEIpakeHHBIE B eqUHHIAX U3MepeHus (pu3mueckoi
BEJIMUNHBI,
- B cTonOue 3 - mokaszaHwe KaHaja Yiup B €IWHHUIIAX M3MEPSIeMON BEJMYNHEI IIpH yBEINYe-
HHUHY 3Ha4YeHUH (U3NYECKOi BEINUHNHEL,
- B crouiOlie 4 - moka3anue kaHana Yidn B equHUIIAX H3MEpseMOi BEIWYMHBI IPH YMEHbIIIe-
HUM 3HaYCHUH QU3ndecKoil BeINUNHEL,
- B [TOCJIEIHUX CTONOAX - JOMycKaeMble IpaHUIlBI IOKa3aHUH, B eINHUIAX U3MepsSeMOit Be-
JIMYAHEL:
Ykil = 0,01 * (Ci - yeyu) * Ph (10)
Yki2 = 0,01 * (Ci + yeyw) * Ph (11)
TOE Ycyw TpUBeNeHHAs norpemnocTs MK, paccunranBas 11 yCIOBHH NOBEPKH B COOTBETCT-
BUH C 11.7.4, Ph — nnana3on u3mMepseMoit BeTHUMHEL.
Ecnn HepaBeHCTBa BBINONHAIOTCS XOTA OBl B OHO#M TOUKe, KaHAN OpaKyIoT.

Yi <= Ykil, Yi>= Yki2 (12)
rae Yi—aro mubo Yiup, mubo Yidn.
B ciyyae 6pakoBaHus KaHaNa ClieyeT MPOBECTH €r0 PEeryJaHpOBKY JIMOO NPOrpaMMHYIO Ka-

NUOPOBKY B COOTBETCTBHH C YKA3aHUAMH (UPMEHHON TEXHUUECKOM JOKYMEHTAI[K ¥ IOBTOPUTH IIPO-
BEPKY €r0 IOTPEIHOCTH.
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[Ipumeyanne - JlomyckaeTcs IPOBOIUTD TIOBEPKY H3IMEPHTENHHOIO KaHaIa 10 CKBO3HOMY Meé-
ToXy 6e3 CHATHs naTdyuka. B sToM ciydyae HeoGXOMMMO 0GECIIEYHTH BO3MOXHOCTD TIPOBE/ICHHS H3Me-
peHMH 3HAUYCHUH PH3UUECKOTO NTapaMeTpa STATIOHHBIMH CPEACTBAMU U3MEPEHHUH.

8.6 Ilposepka morpemHocTH (KaJuGpoBKa) KaHAJI0B (POPMHPOBAHHS YNPABJISIOMHX
YHH(HIHPOBAHHBIX AHAJIOIOBbIX CHIHAJIOB

IIpoBepsitoTest kaHanbl, GOPMUPYIOLIHE YIPABIAIOIMH YHA(QUIMPOBAHHBIH CUrHA OCTOSH-
HOro Toka oT 4 1o 20 MA ¢ MOJyJsIMH BBIBOJA aHAIOTOBBIX curHanoB AO-01B, AO-03B, C (cepun
9K-2000), AO-11, AO-31A (cepuu DCS-2000), 140 ACO 020 00 (xonTtposiepoB Modicon).

OLeHKY NOTPEIHOCTH SIEKTPUYECKON JaCTH KAaHAIOB BHJA 3 IPOBOMAT B H3JIOXKEHHON HIDKE
MOCTIEIOBATENEHOCTH

- OTCOCMHSIOT BXOJ] PETYJIATOPa;
- cOOHPAIOT CXEMY COTIIaCHO pHC. 5;

+

Brixox +OUT
DUK -0UT

MunnuamnepmeTp

Pucynoxk 5

- BHIOMPAIOT 5 IIPOBEPSAEMBIX TOUEK Zi, PABHOMEPHO PaclpeeieHHBIX 110 AUANa3oHy peryIin-
posanus (0%, 25%, 50%, 75% u 100% oT auanasoHa U3MEpPEHH);
- JUist K&XI0M IIpoBepAeMoil ToUKH Zi quana3oHa peryiHpoBaHUs paCCUMTHIBAIOT IPAHHYHbIE
3nayeHus zik1, zik2, BRIpa)keHHBIE B €AMHULAX U3MEPSIEMOTro GM3UUECKOTO MAapaMETpa:
zix1 = Zi- Dy (13)
Zio=7Z;+ Dp (14)
rne
Dp - mpezen nomyckaeMbIX 3HAUCHHUI TOrPEITHOCTH BTOPUYHOM YAaCTH KaHaIa, pACCYMTAHHBIHA

JUIA YCJIOBHM IOBEPKH B COOTBETCTBHUH C I1.7.4 B pEaIbHBIX YCIOBHSX JKCILIyaTalldH, BHIPAKEHHBIN B
€IMHHUIAX U3MEPsieMoro (GU3UYECKOTo MapameTpa.

- 3aHOCAT MoJTyueHHbIe 3HaueHus zik1, zik2 B ctonbe! 3 u 4 Tabnuus! 7;

- ¢ APM omnepaTopa CHCTEMBI yCTaHABIIMBAIOT 3HAUCHUE PErYIHPYEMOro HMapaMeTpa B Gu3u-
YecKuX BenuunHax (cromnderr 2 Tabmuusl 7) Zi;

- CO IIKaJIBl MHJUTHAMIIEPMETPA CUATHIBAIOT YCTAHOBJICHHOE 3HAYEHHE BHIXOAHOTO ToKa Yi Ha
BeIX0Jie DMK B MA H 3aIIHCHIBAIOT €T0 B COOTBETCTBYIOIIYIO CTPOKY CTOJIONA 5 Tabmuub! 7;

- M3JIOXKEHHBIE BHIIIE OTEPAIUH MTOBTOPSIOT T BCEX MIPOBEPIEMBIX TOUEK.

Eciy 1uist KaXI0To 1 BHIMOTHSIOTCS HEPABEHCTBA:

Zia>Y (Xi) > Zik, (F1...5) (15)
CYHTAIOT, YTO IOTPEIIHOCTD B IIPOBEPSAEMON TOUKE HAXOQUTCS B JOMYCTHMBIX [PaHHUIIAX.
Ecmu xots 651 011HO, II060€ U3 3THX HEPABEHCTB HE BBITOIHAECTCS - KaHAJI GPaKyroT.

Tabnuna 7
BrxozgHoe
[IpoBepsiemas
['paHU4HbIE 3HAYCHHUS, 3HAYCHHUE 3K IOUCHHUE IO
TOYKa, eI. U3M. (us.
nmapameTpa MA CUrHaja, HEpPaBEHCTBAM
p P VA
Z; zikl zik2 Y,
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9 NOATBEPKJEHUE COOTBETCTBHUSI IPOTPAMMHOI'O OBECIIEYEHHW A

B cooTBeTCTBHHM ¢ yKa3aHHSMH PYKOBOJCTBA 10 3KCIUTyaTallHHd KOHTPOJUIEPOB, BXO/AIIAX B
coctaB CHCTEMBI, BEIBECTH HA SKpaH €e MOHHTOPA BEPCHIO IPOrPAMMHOr0 00ecreYeHus: KOHTpOJuIe-
POB, BXOJIAIIKX B €€ COCTAB H CPABHHUTE C 3aIHCHIO B (HJOPMYIISIpe HA KOHKPETHBIA [IPOEKT.

ITpoBepka 3amutel UC 0T HECAHKIIMOHMPOBAHHOTO AOCTYIIA.

Hcnerranus npoBoJsT Ha MPOM3BOJIBHO BHIOPAHHOM aBTOMATH3MPOBAHHOM pabodueM MecTe
(APM) onepaTHBHO-JMCIIETYEPCKOTO M YIPABICHYECKOr0 MEPCOHANA, BXOAAIIEM B COCTAaB IOBEpse-
MOH CHCTEMBL.

ITosp3ysce yka3aHHAMH PYKOBOZCTBA ITO 3KCIUTyaTallHH, OCYIIECTBATh BBIXOJ BCEX ITOJB30-
BaTeJiell U B 9TOM PEXHME OCYIIECTBHUTH MONBITKY HECAHKIIMOHHPOBAHHOTO JocTyna kK APM, Hanpu-
Mep, NyTEM M3MEHEHHs IOKa3aHWH M3MEPEeHHBIX JIAHHBIX, MACIOPTHBIX JaHHBIX, HACTPOEYHBIX K03d-
(DUIIHEHTOB | T.II.

PesynbraTel mpoBepKH SBISIOTCS IOJIOKHTEIBHBIMH, €CJIH JH00bIE HECAHKIIMOHHUPOBAHHBIE
JEUCTBHS MOIB30BaTeNd Ha ucblTyeMoM APM GokupyioTcst B mopsiike, periaMeHTHPOBAaHHOM B py-
KOBOJICTBE 10 9KCILTyaTallud Ha CHCTEMY.

10 O®OPMJIEHHE PE3YJIbTATOB ITPOBEPKH

10.1 ITpu monoXUTENBHBIX Pe3yNbTaTaX MOBepPKH 0QOPMIISIOT CBHAETEILCTBO O TMOBEPKE CO-
rnacuo I[lpukasy 1815 or 02.07.2015 r. «O6 yreepsknenun [lopsaka mpoBefeHHs TOBEPKH CPEICTB
u3MepeHui, TpeGoBaHMS K 3HAKY MTOBEPKH H COIEPIKAHUIO CBHJIETENILCTBA O MOBEPKE». 3HAK TOBEPKH
HAaHOCHTCS Ha CBHJIETEILCTBO O IOBepke (MO0 B macmopre) OTTHCKOM IOBEPHTENILHOIO Kieima ¢
YKa3aHHeM JaThl ITIOBEPKH.

10.2 TommyckaeTcst TIPOBOJUTH IIOBEPKY OTACIBHBIX KAHAJIOB KOMILIEKCA, MCIONB3YEMBIX B
cepe ocyimecTBIEHHs TPOU3BOACTBEHHOIO KOHTPOJIS 3a COOJIONEHHEM YCTAHOBJIEHHBIX 3aKOHOJA-
TenbCTBOM Poccuiickoit ®enepannu TpeGoBaHMI MPOMBIIUIEHHON GE30MaCHOCTH K 3KCIUIyaTalliy
OIAaCHOr0 MMPOU3BOJACTBEHHOr0 00beKTa. IIpu 3TOM BBIIAaETCS CBUAETENLCTBO O MOBEPKE KOMILIEKCA C
YKa3aHUEM IepedHs [I0BEPEHHBIX KAHAJIOB.

10.3 ITpu oTpHIaTeTBHBIX pe3ysbTaTax MOBEPKH BBHIJAIOT W3BEIICHHE O HEMPHTOIHOCTH CO-
rnacHo [Ipukasy 1815 ot 02.07.2015 1.

10.4 TomyckaeTcss MPOBOAMTL TOBTOPHYIO IMOBEPKY TOH YAaCTH HM3MEPHTENBHBIX KAHATIOB
KOMILJIEKCa, H3-3a 0TKa3a KOTOPOH OBLIO BBIIAHO M3BEIIEHHUE.

Paspaboran:
Ben. nmxenep ®I'YIT «k BHUUMC» N - AMN. I'pomes

3am. HavanpHuKa otena OIYTT «BHUUMC» W N.I'. Cpenuna
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IIpuaoxenune A
CocraB namepurenbHbx kaHamos UC-OMHUKOH

Buar! 1 cocTaB M3MEPHUTENBHBIX KaHAIOB:

1 Kanansl n3MepeHHs NaBICHHA, Pa3HOCTH JaBJICHUH, TeMIlepaTyphl, TapaMeTpoB BUOPOCKO-
POCTH; CHUIIBI, HaIlpsHKEHMS, MOIIHOCTH MEPEMEHHOTO TOKA; YPOBHA XMIKOCTH; ITApaMeTpOB 3araso-
BaHHOCTH BHJIA: TIEPBUYHEIN ITpeoOpa3oBarteib — MOIYJIH BBoJa aHAIOroBEIX cHrHanoB Al-04B, EAI-
04B, AI-20 (cepun 5K-2000), Al-12, AI-32A, AIO-31A (cepun DCS-2000), 140 ACI 030 00, 140 ACI
040 00 (xorTposIepoB Modicon).

B xadecTBe nepBHUHOTO NpeodpazoBaTeNa MOTYT HCITOJIB30BAThCA:

- ipeoOpazoBaresn M30bITOYHOTO NaBiieHus u3Meputenbabie EJX530A (EJX630A) (peruct-
paumonubif Ne 28456-09);

- mpeoOpa3zoBare/in pa3sHOCTH JaBiieHHd w3MeputenpHble EJX110A  (permcrpannoHHBIN
Ne 28456-09);

- mpeoOpaszoBaren H30LITOYHOTO JaBieHMs wu3MepurenbHble FKP  (permctpanmoHHBIN
Ne 53147-13);

- mpeoOpa3zoBaTe/id  pasHOCTH JaBjieHWit wm3MeputensHble FKC  (permetpanuoHHBIN
Ne 53147-13);

- mpeoOpazoBarenn M3OBITOYHOrO JaBiieHUs u3MeputeiabHble 40.4385 (perucrpalMOHHBINR
Ne 40494-09);

- mpeoOpa3zoBaresid  pasHOCTH JaBiieHndt u3MeputenbHble 40.4382 (permcTpalliOHHBIN
Ne 40494-09);

- ypoBHeMepsI BosiHoBoaHBIE Eclipse 705 u Eclipse Aurora (perucrpaunonssrii Ne 51508-12);

- ypoBHeMepsl OPTIFLEX 1300 C (peructpaunonnsiit Ne 45408-10);

- ypoBHEMEpHI MHKpoBosHOBEIE OeckoHTakTHBle VEGAPULS 6*, mox. VEGAPULS 61,
VEGAPULS WL61, VEGAPULS 62, VEGAPULS 63, VEGAPULS 65, VEGAPULS 66,
VEGAPULS 67, VEGAPULS SR68, VEGAPULS 68 (peructpannonnsiit Ne 27283-12);

- TepMoIpeoOpazoBaTeny ¢ YHUGHIMPOBaHHEIM BBIXOAHBIM curHaiom TCITY 014, TCIIY
015 (perucrpanmonnsnit Ne 46437-11);

- xaHansl Bubpomsmeputenasble MKB-1-xx OOO HIIIT TUK (peructpaunonnsiit Ne 43779-
10);

- anmaparypa BuOpokontposis CBKA 1, ucn. CBKA 1-02, CBKA 1-02.06, CBKA 1-03 (pe-
rucTpauoHHbIN Ne 41153-09);

- maT4yuke BHOpockopocTd ¢ TokoBbM BeIxojoM JIBCT, mox. IBCT-1-10-X-P, ABCT-1-10-
X-K, JABCT-1-20-X-P, JABCT-1-20-X-K, JABCT-1-30-X-P, JABCT-1-30-X-K, JIBCT-1-50-X-P,
JBCT-1-50-X-K (peructpanuonnsnii Ne 53507-13);

-JIaTYMKH 3ara3oBaHHOCTH yHUBepcanbHble JI3V-I'"EPJIA (perucrpanuonnsnii Ne 51505-12);

- rasoanamm3arop CI'OD2C (perucrpanmonnbiit Ne 32808-11);

- rasoananm3arop ontuaeckuit GS-01 (peructpanmonnsrit Ne 60913-15);

- rasoanammsarop «CITEKTP» moa. 1/X/X, 2/0/X, 3/X/X (peructpannonnsiit Ne 53283-13);

- rasoanam3arop ontudeckuit Ontamyc UK (peructpanmonnsrit Ne 62288-15);

- mpeoOpasoBarenu u3Mepurenbhble E855A, E855B, E855C, E854A, E854B, E854C (peru-
cTpanuoHHbIi Ne 22144-12);

- Mpeo6Gpa3zoBaTeNii H3MEPHUTEIbHBIE MOLITHOCTH Tpexdasnoro Toxa E849, E859, E860, E1849,
E1859, E1860 (pernctpannonnsrit Ne 24137-12);

- CHETYHKH 3JIeKTpHUYEecKoi sHepriuu MHoroynkuuoHansuele ION 6200 (perucrpanmoHHBIN
Ne 22898-07, 59923-15);

[Ipumeuanue - JIyid xaHaI0B, IEPBHYHBIE NTpe0Opa30BaTEX KOTOPBIX UMEIOT BHJ B3PBIBO-
3aIMTH] «MCKpobe3onacHas Lenb» WK TpebyeTcd obecliedeHre ralbBaHUYECKON pa3BA3KH KaHAIOB, B
COCTaB KaHAIOB MOTYT JOTMOJIHUTENBHO BKIFOUAThCA Oapbepbl HCKPOOE30MaCHOCTH MM YCHIIUTENH
raJbBaHUYECKOHN pa3BA3KON THUIIOB:

- BI-02-(perucrpanuonnsiii Ne 40670-09);

- MTL4500, MTL4600, MTLS5500 (perucrpanuonusii Ne 39587-14);

17



- MACX MCR(-EX)-SL-RPSSI (peructpanmonnsiit Ne 55661-13);

- IM33 (perucrpamuonnsiii Ne 49765-12);

- Moy i M3MepuTenbHble 9160, 9163, 9165 (perucrpanuonssiil Ne 63808-16).

2 Kananbl H3MepeHus TeMiepaTypsl cpel (HedTH, Maciia, BO3yXa), MOAIMITHUKOB JIBUTaTe-
Jei, HAacOCOB W Jp.BHAA: MEPBHYHBIN IpeoOpa3oBaTenb — MOMYTH BBOJAA AHAIOTOBBIX CHIHAIIOB
AI-03A, moxymu paciiupeHds BBoaa aHalnoroBbix curnaloB EAI-03A, AI-07A, Al-21 (cepun OK-
2000), AI-10, AI-11, AI-31A (cepuu DCS-2000), 140 ARI 030 00 (xonTponnepoB Modicon).

B kayecTBe mepBHYHOrO MpeoOpa3zoBaresisi MOTYT HCIOIb30BaThCsS TepMOIpeoOpa3oBaTen
conporuBnenus TCM 012,TCIT 012 (perucrpaunonnsii Ne 60966-15), TCM 319M, TCII 319M,
TCM 320M, TCII 321M, TCM 322M, TCII 322M, TCM 323M, TCII 323M (perucrpaiinoHHbIH Ne
60967-15).

3 Kanansl uamepeHus temreparypsl cpex (HedTH, Macia, BO3ayxa), MOJIIUITHUKOB JABUraTe-
Jiel, HaCOCOB W JIp.BUJA: MEPBUYHBIH NMpeoOpa3oBaTeslb — BTOPUYHBIN MpeoOpa3oBaTellb TEMIIEpATyphl
B CTaHJAPTHBIN TOKOBBIM CHIHAJ - MOJYNIH BBOJA aHaoroBbix curHaioB Al-04B, EAI-04B, AI-20
(cepun JK-2000) , Al-12, AI-32A, AIO-31A (cepun DCS-2000), moxyns 140 ACI 040, 140 ACI 030
(xoHTpoMNEepoB Modicon).

B kadecTBe mepBHYHOro MpeoOpa3zoBaTeNss MOTYT HCIOIB30BaThCS TEpMOIpeoOpa3oBaTen
conpotupnenus TCII 012 xnaccoB A, B u C, TCM 012 xsaccoB B u C-01 (perucrpanuonusiii Ne
60966-15), TCM 319M, TCM 320M xinaccoB B u C, TCII 319M, TCII 321M (peructparinonsbiii Ne
60967-15) xnaccoB A, Bu C.

B xauecTBe BTOpHYHOTO NpeoOpa3oBareisi MOTYT HCIOIb30BATHCS U3MEPUTENbHBIH Mpeobpa-
30BaTeNb TEMIIEPATYpPhl THIIA:

- MACX MCR(-EX)-SL-RTD-I(-NC) (peructpanuonnbiii Ne 55661-13);

- MINI MCR-SL-PT100-UI (perucrpamuonsslif Ne 55662-13);

- MINI MCR-RTD-UI(-NC) (perucrpaunonnsiii Ne 55662-13);

- IM34 (peructpanuonnsiii Ne 49765-12);

- MOy /b U3MepuTenbHblil 9182 (peructpamuonnsiii Ne 63808-16).

4 Kanansl ¢popMHPOBaHUS YIIPABIAIOIINX YHU(QUIIHMPOBAHHBIX AHAJOTOBBIX CUTHAJIOB K pery-
naropy (yria MOBOPOTa peryiupyromel 3aCIOHKH, BeJIMYMHBl OTKPBITHS PerylHpYIOINEro KiarnaHa U
Jp.) BHAA: MOAYJH BeIBoAa aHaloroBelx curHaioB AO-01B, AO-03B, C (cepuu 2K-2000) , AO-11,
AO-31A, AIO-31A (cepuu DCS-2000), 140 ACO 020 00 (xouTponnepo Modicon).

OcranbHble KaHAJBI CIIYXaT JUIS MOKITFOYEHHS MOPOTOBBIX YCTPOUCTB (pene AaBieHus, pene
YPOBHA U Jp.). MeTponoruyeckue U Texuudyeckue xapakrtepucTuka UC-OMUKOH npusesnens! B Tab-
minax A.2-A.6.
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- MACX MCR(-EX)-SL-RPSSI (perucrpanuonnsiii Ne 55661-13);

- IM33 (peructpanuonnsiii Ne 49765-12);

- Moaynu m3MeputenbHEe 9160 (perucrpanuonnstit Ne 63808-16);

- IMX12-AlI (peructpanuonssiii Ne 65278-16).

2 Kanansl H3MepeHHs TeMIeparypsl cpell (HedTu, Macna, BO3/yxa), OJUIHITHAKOB JIBHraTe-
JIEH, HacOCOB M [Ip.BHJA: IIEpBHYHHIN IpeoOpa3zoBaTens — MOMYJIH BBOJA AHAIOrOBHIX CHIHAJIOB
AI-03A, Moxynu pacmiupeHHs BBOJAA aHauoroBhix curHainoB EAI-03A, AI-07A, AI-21 (cepun DK-
2000), AI-10, AI-11, AI-31A (cepun DCS-2000), 140 ARI 030 00 (xkouTposutepos Modicon).

B xagecTse mepBHYHOro ImpeoOpa3oBaresisi MOTYT HCIIONB30BATHCS TEPMONpPeoOpa3oBaresu
conporusieus TCM 012,TCII 012 (perucrpannonusii Ne 60966-15), TCM 319M, TCII 319M,
TCM 320M, TCII 321M, TCM 322M, TCII 322M, TCM 323M, TCII 323M (perucrpaiiOHHEIH Ne
60967-15).

3 Kanasbl M3MepeHHs TeMIeparyphl cpell (HedTH, Macia, BO3ayxa), NOAIUIIHKKOB JBHIaTe-
JIel, HacOCOB W JIp.BH/IA: IIEPBUYHBIN Ipe0oOpa3oBaTesbh — BTOPHYHEIH IMpeo6Gpa3oBaresib TEMIIEPATYPHI
B CTaHJApTHHIM TOKOBEIM CHUIHAJI - MOAYJIH BBOJa aHAJIOroBeIX curHamoB Al-04B, EAI-04B, AI-20
(cepun OK-2000) , Al-12, AI-32A, AIO-31A (cepun DCS-2000), momyns 140 ACI 040, 140 ACI 030
(xoHTpOILTIEpOB Modicon).

B ka4ecTBe mepBHYHOrO npeobpa3oBareNss MOTYT HCIIONB30BAaThCS TEPMOIpeobpasoBaTenu
conporusnenus TCII 012 knaccos A, B u C, TCM 012 xnaccoB B u C-01 (perucrparuoHusii Ne
60966-15), TCM 319M, TCM 320M knaccos B u C, TCII 319M, TCII 321M (peructpanuoHnsIii No
60967-15) xaccos A, B u C.

B KauecTBe BTOPHYHOrO NMpeo6pa3oBaTelis MOTYT HCIIOJIB30BATHCA H3MEPUTENIBHBIN TTpeobpa-
30BaTeNIb TEMIIEPATYPHI THIIA:

- MACX MCR(-EX)-SL-RTD-I(-NC) (perucrparuonnsiii Ne 55661-13);

- MINI MCR-SL-PT100-UI (perucrpanuonnsiii Ne 55662-13);

- MINI MCR-RTD-UI(-NC) (peructpanuonusiii Ne 55662-13);

- IM34 (peructpauuonusii Ne 49765-12);

- MOAyJIb u3MepHTenbHBIH 9182 (perucrpannonusrii Ne 63808-16);

- IMX12-TI (peructparuonnsiii Ne 65278-16).

4 Kanansl popMHpOBaHHS YHIPABIAIOMMX YHHGUIMPOBAHHEIX AHATOTOBLIX CHTHAJIOB K Pery-
JIATOPY (YIJIa MMOBOPOTA PETyJIMPYIOeH 3aCTOHKH, BEMYMHBI OTKPHITHS PETYIHPYIOMEro KIalaHa
Ap.) BHJA: MOIYJIH BHIBOJIA aHAOroBHIX curHainoB AO-01B, AO-03B, C (cepun DK-2000) , AO-11,
AO-31A, AIO-31A (cepun DCS-2000), 140 ACO 020 00 (xoutpomtepos Modicon).

OcrabHbe KaHaJIBI CITyKaT [ TOMKIIFOUEHHs IOPOrOBEIX YCTPOUCTB (peie aBieHus, peie
YPOBHSA M Jp.). MeTponoruyeckue u TexHudeckue xapakrepuctuku MC-OMUKOH npuseeHs B Ta6-
nunax A.2-A.6.
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Tabmnna A.1 - MeTtponoruueckue xapakTepiucTHKY H3MepuTenbHbX kananoB MC-OMUKOH Buna |

['panunbl HHTEpBANA OCHOBHON MPUBEAESHHOM 1MO-
rpemHoctd UK (¢ P=0,95), % nuanazona,

ot 1 mo 30 mm/c,
OCEBOTO CIIBHTA
ot 0,5 mo 2,5 MM (B wacToT-

HOM auana3one 10-1000 I')

+5,0 % (oTHOCHT.)

+0,05 mm (abc¢.)

IIpenens! nomyc- C MOZYJISIMU
ITepBuunbIe npeobpa3oBa- | KaeMOil OCHOBHOMH 140ACI 030 00
TEIH, AHANa3OHbl NPHUBEJICHHOM 140ACT 040 00,
H3MEpEHUN MOTPEITHOCTH Al-12-00, AL-12-10.011  AI-20 AI-12-10.02 ’
JaTynKa AI-04B ' AL32A, AIO’-
31A
JlaTanku u30BITOYHOTO +0,5 % +0,71 +0,65 +0,63 +0,62
JaBJIEHHS, Pa3HOCTH JaBJie-
HHUH, JaBJICHUI-Pa3pPEXKECHUS. +0,25 % +0,47 +0.39 +0,35 +0,33
ot 0 o 0,16 xI1a; ’
ot 0 o 400 xIIa; 0
o1 0 n0 1.6 MITa +0,15 % +0,41 +0,30 +0,26 +0,22
ot 0 o 4,0 Ml1a;
o1 0 20 6.0 MITa. +0,1 % +0,38 +0,27 +0,22 +0,17
ot (0 mo 10 MllIa;
ot 0 10 16 MITa +0,075 % 0,37 +0,26 +0.20 +0.15
Cuuta, HampsDKeHME U
MOIIHOCTB NEPEMEHHOTO |10 5 %( Ge3 yuera
TOKa, IOTpeIIHOCTEH + + * *
o1 0 0 5 A; o1 010 500 B; | yamepurensrpx o1 005 - 0o
ot 0 o 800 xBr; TpaHcopMaTopos)
ot 0 mo 2500 kBt
BHOPOCKOPOCTH

+(5,0 % noka3s. + 0,03) mm/c

+2,5%

V3meputenn m0OB3pHIBHBIX
KOHIICHTpaLUi roproyux
ra3oB B JHanazoHe
ot 0 1o 100 % HKITP
(HKIIP - myoxHHN KOHIEH-
TpallMOHHBIN IpeAen pac-
[IPOCTPAHEHHS TUIAMEHH )

+5,0 % HKIIP
(abc.) B muarn.
ot 0 10 50 %

+10,0 % HKIIP
(oTH.) B Uam.
or 50 no 100 %

+6 % (abc. B muan. ot 0 mo 50 %) HKIIP

+12 % (otHocHuT. B muam. ot 50 mo 100 %) HKIIP

Ypoaemeps OPTIFLEX
1300, 3300, VEGA-PULS
6*, B IHana3oHe
ot 0,5 mo 35 M;
Eclipse 705 u Eclipse
Aurora B 1uana3oHe
ot 0 10 6100 MM

13,0 mm (abc.)

+3,0 MM (abc.)

+125 MM

+23 MM

+83 MM

+15 MM

+63 MM +42 MM

+12 MM +9 MM

TepmonpeoGpazoBaTenu co-
[IPOTHUBJICHHUS C TOKOBBIM
BBIXO/IHBIM CUTHAJIOM B
Juana3zoHax
ot -50 mo +100 °C,
ot 0 no 200 °C

+0,375 °C

0,5 °C

+0,71 °C
0,86 °C

+0,58 °C
0,77 °C

+0,53 °C
0,71 °C

+0,49 °C
+0,65 °C

[Tpumeuanne — IIpu BKIIOYEHHH B H3MEPHUTENbHBIE KaHATB! BHAa «1» 6aprepoB HCKpobeso-
NACHOCTH MJIM YCHJIUTENIEH C rajlbBAHH4YECKOH pa3BA3KOM, rpaHMIlbl HHTEPBATa OCHOBHOM MPHUBENCH-
HoM (abcomotHo#) norpemuoctu UK (P=0,95) Beraucmsrores mo ¢popmynam (1) u (2). s kanamos
BHOPOCKOPOCTH, OCEBOTO CABUTa M KOHIEHTpAIM TOPIOUMX ra30B I'PaHMIIbl HHTEPBAIA OCHOBHOM I10-
I'PEIIHOCTH HE MEHSIOTCS, TaK KaK MOTPENIHOCTE 0aphepoB HCKPOOE30MACHOCTH CYIIECTBEHHO MEHBIIIE

MOrp€IIHOCTH JaTYHKOB.
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Jiia UK naBnenus, ciitel, HapsDKEHUS! 1 MOIITHOCTH NIEPEMEHHOTO TOKa, %o:

2
Yuk = 1,2\/ (vz) + (ymas)? + (v5)? ey
Jns UK temneparypsl (°C), ypoBHS (MM):
2 'NE!E [ N 2
Bug = 1’2\[ (an)" + (Ym?oo ) + (sto ) 2

rae

¥, — IOTPELIHOCTS NEPBUYHOTO Ipeobpa3oBatets, %o;

¥YMmap — TOTPELTHOCTH MOYJISt BBOJIA aHATIOTOBBIX CHI'HAJIOB, %0;

¥5 — IOTPEIIHOCTH 6apbhepa HCKPOOE30IaCHOCTH WJIM YCHINTES C rajIlbBaHHYECKON pasBsi3-
Koii, %;

A7 — IOrpenIHOCTh EPBUYHOrO mpeodpasopartens °C, MM;

N pyan —MaNas’on usMepenui, °C, M.

Tabauna A.2 - Merponoruyeckye XxapakTepucTHKH H3MepHTebHbIX KaHanoB UC-OMUKOH supa 2

Ipenens nomyc- ['panuLbI HHTEpPBaIAa OCHOBHOM a0COMIOTHOM
IlepBuunble npeobpazoBa- | kKaeMOH OCHOBHOR norpemsocty UK (¢ P=0,95), °C, ¢ moxymsimu
TEJIH, JAAA30HbI a0COMIOTHOM AI-03A, Al-10, AI-21 Al-31A-02,
H3MepeHu i norpemsocta aar- | Al-07A-Ex, Al-31A, AI-31A-03,
yuka, °C Al-11 Al-31A-01 140ARI 030 00
TC xn. A
0,6
TepmonpeoGpaszosarenu | +(0,15+0,002-[t]) +09 +07
COIIPOTHBIICHHUS THIIOB
100IT k1. A, B, C TCkxn. B
1 50M 1. B, C £(0,3+0,005-]t] £15 14 +1.3
B IHaa30He
ot -50 o +150 °C TCxn. C
42,6 £26
£(0,6+0,01-1) 26

ITpumeyanus

1 |t| — abcomoTHOE 3HAaUeHHE TemmepaTypkl, °C, Ge3 yueTa 3HaKa.

2 I'panunel HHTEpBaNa OCHOBHOM abconroTHoM morpemnoctd MK (P=0,95) ykasaHel AJIs BEpXHETO
3HAYCHHUs AMara3oHa U3MEPEHHH, N JPYTHX 3HAYCHHH AMana3oHa TPaHUIbl MHTEpBajla OCHOBHOMU
abcomoTrol norpemnocta MK (P=0,95) onpenensitot o dpopmyne (2).

Tabmuna A.3 - Merponorudeckie XapakTepUCTHKH U3MEPUTENLHBIX Kananos MIC-OMHWKOH Buma 3 ¢
BTOPUYHBIMH Ipe0Opa3oBaTesIMU CONPOTHBICHAS B CTaHAAPTHBIA TOKOBEIH curaan (MACX MCR(-
EX)-SL-RTD-I(-NC), MINI MCR-SL-PT100-UI, MINI MCR-RTD-UI(-NC), IM34, Moayms u3mepH-
tenpHbId 9182, IMX12-TI)

I'pannne! HHTEpBala OCHOBHOM abCOMIOTHOMN morpemHoctH MK
Hepsuunste npe- | [Tpenens: aomyc- (c P=0,95), °C, ¢ Mogynsamu
obpa3zoBaren, |KaeMOW OCHOBHOHU 140ACT 030 00,
IMana3onsl  |[a0C. MOTPEHIHOCTH AI-04B, 19, 140ACI 040 00,
amepemmii | JaTamka, °C | AL12-00 | A12-10.01 Al-20 AL12-10.02,
Al-32A, AIO-31A
TCxm A
TC Trmos 10011 | £(0,15+0,002-[t) £10 08 0,7 0,7
u 50M B TCxn. B
Manasore | (0,3+0,005-[t) £1,5 14 £14 £13
ot -50 1o +150 °C TC w1 C
£(0,6+0,01-}t) £2,7 2.6 £2,6 26
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[Ipumeganus

1 |t| — abcomoTHOE 3HaUeHHE TeMriepaTypsl, °C, 6e3 yueTa 3HaKa.

2 T'panuisl uHTepBaTa OCHOBHOU abcomroTHoi norpemuoctd MK (P=0,95) yxazanel s
BEPXHErO 3HAYSHMs JUara3oHa H3MEPEeHUH M ¢ y4eTOM MOTPEeIIHOCTH BTOPUYHBIX NpeobpazoBareiei
COIIPOTUBIICHUS B CTAaHIAPTHHIA TOKOBBIN cUrHaT paBHOM £0,1 %. [l Apyrux 3HadeHuil quana3oHa u
IIPU HCIIOJIB30BAHMNH BTOPHUHBIX TIpeoOpa3oBaTeliell ¢ JPYrUMHU XapaKTEePUCTUKAMH TPAHUIBI HHTEP-
BaJla OCHOBHOH abcomoTHo# norpemrnocti UK (P=0,95) onpenensior o gopmyie (2).

Tabmmua A.4 - MeTtponornueckue XxapakTepucTuku n3Meputenpasix kananoB MC-OMUKOH suga 4

['panuIs! HHTEPBaAIa OCHOBHOM TpuBeneHHOM norpemHocTr MK
Huarazon (c P=0,95), % nuana3ona, s KaHaaa ¢ MOJYJISIMU
BOCIIPOU3BEIEHHS, MA. _ _ i ) AO-31A-01, AIO-31A,
AO-01B, AO-03B, AO-03C, AO-11 140 ACO 020 00
oT 4 no 20 +0,15 +0,10

Tabmuua A.5 - OCHOBHBIE TEXHHYECKHE XapaKTEPHUCTUKH

HaumeHnoBaHue XapakTepUCTUKHI 3HaueHune
Y cnoBHS 3KCILIyaTalluu:
- TeMIiepaTypa OKpyXKarolle# cpeJibl TePBUUHBIX H3MEPHUTEIBHBIX npe06pa3013aTeJIeH
ucnoiaaenueM YXJI1 no TOCT 15150-69, °C oT -60 1o +40
- TeMIiepaTypa OKpyXxarolei cpensl s npeobpa3oBaTesieil, ycTaHABIMBAEMBIX
B noMemeHusx HIIC - ucnonnennem YXJI4, °C ot +1 go +35
- TEeMIIepaTypa OKpykarolueit cpesl I MOAYJIeit TPOMBILIUIEHHBIX KOHTPOJUIEPOB U
KOMIIBbIOTEPOB, °C ot 0 1o +60
- OTHOCHUTeJIbHAS BIaXKHOCTb, %0 ot 30 1o 80
- atMocdepHoe naBiienue, klla ot 84 1o 106
[lapameTphl 3JIEKTPUYECKOTO ITUTAHUS
- HanpspKeHUe MUTaHus, B 220£22
- yacToTa nuTadus, ['11 5022 T
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IIpnaoxenne b
dopma noxymenrta «[lepeyenn kananoB uaMeputenbHoi cucreMsl IC-OMHKOH,
HOJIC)KAIIX TIOBEPKEN.

[TEPEYEHDb USMEPUTEJIbHBIX KAHAJIOB CUCTEMbI MC-ODMHUKOH,

IMOJJIEXXAIIIUX ITOBEPKE.

No Juamazon | Buj matdmka, Brmonnsemas Cocras xanana c | KoanvectBo
IO3HMIMHU | H3Mepsie- XapaKTepHbIe byHKIUA yKa3aHHeM KaHaJIOB B
110 CXeMe Mo 0COOEHHOCTH 3aB.Ne CHCTEME

BEJINYHHBI KOMIOHEHT*)
1 2 3 4 5 6
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