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Hacrosmas Meronmka pacmpoCTpaHseTcs = Ha KaHAIbl M3MEPHTENBHEIE KOMIUIEKCOB
NPOrPaMMHO-TEXHHYECKMX MHMKPONPOLECCOPHOH cHcTeMbl aBTomaru3auuu «lllHeinep DaeKTpuK»
(mamee — kaHaJBl KOMILIEKCA) M YCTaHaBIMBaeT o0beM, YCJIOBHS MEPBMYHOM M IMEPHOTHMIECKOI
NOBCPOK KAHAJOB KOMIUIEKCa, METONBl M CpPEACTBAa 3KCIHEPHMMEHTAIBHOIO  HCCIIEJOBAHMS
METPOJIOTHYECKUX XAPAKTEPHUCTHK H3MEPHUTENBHBIX KAHAJIOB KOMIUICKCOB M NOPANOK O(QOpMIIEHHS
PE3yJbTaTOB MOBEPKH.

HHrepBan Mex Iy NoBepkaMu — 2 roja.

1 OHEPAIINM HOBEPKH

1.1 TIpu MpOBEREHUH IIOBEPKH JIOJDKHBI GBITh BEIOIHEHBI CIIEIYIOLINE ONEPaLHH:

Howmep Bremonnenue onepanuit
Ne HanmenoBanue onepanmit IyHKTA IIpH IIOBEpKE
MCTOIHKH | mepBHYHOH | MEPHOIUIECKOM

1 | BHemHHU#E 0cMOTp 6.1 + +

2 | OnpoboBanue 6.2 + +

3 IonreepxaeHue uneHTHbUKanuu [10 6.2.3 + "
yIBepxaAeHHOMY Ty CH

4 OnpeneneHue METPONIOTHYECKUX 6.3 N +
XapaKTEPHCTHK

5 | OdopMiieHHE pe3yIBTaTOB NOBEPKH 7 + +

2 CPEJACTBA TIOBEPKH

2.1  Kamubparop  MHorodyHkumoHamsnsii AOIP  CALYS  150R,  wu3MepeHHue
u BocnpousBenenue (0-24) MA, norpemHocts * (0,007 % or mnokasammit + 0,8 MKA),
peructpauMoHHbIH HoMep 48000-11.

2.2 Marasus conporusneHus P4831, nuanason usmepenuit or 0 mo 100000 Owm, KT 0,02,
perucTpauMoHHbIN HOMED 6332-77.

2.3 JlomyckaeTcs DIPUMEHEHHE AHAIOTHYHBIX CPEACTB IOBEPKH, O0OECIEUMBAIOIIMX

ONpPeNeICHHE METPOJIOTHYECKHX XapaKTepHCTHK noBepsieMbix CU ¢ TpeGyeMoil TOYHOCTBIO.

3 TPEBOBAHUS K KBAJIM®UKAIINU IOBEPUTEJIEN
3.1 IloBepka KaHAIOB [JO/DKHA OCYLIECTBIATHCS IIOBEPHTENEM, AaTTECTOBAHHEIM B

COOTBETCTBHH C I[CﬁCTBy}OIIIPIM 3aKOHOOAaTECJIbCTBOM.
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4 TPEBOBAHUS K BE3OITIACHOCTH
4.1 Tlpm npoBeOECHHMM INOBEPKH MOKHBI BBIIOTHATECA TpeOOBaHHA MO O€30MACHOCTH,

H3JI0)KCHHBIE B OKCIUTYaTallHOHHOH JOKYMEHTALUM MCIONB3YEeMBIX CPEICTB NMOBEPKH M KAaHAJIOB
KOMIUIEKCa M oOmmx TpebGoBaHuMil snekTpobezonacHocT («IIpaBuina TEXHHYECKOH OSKCIUTYaTallHH
3IEKTPOYCTaHOBOK noTpebureneity, [OCT 12.2.007.0-75, T'OCT 12.1.019-2009).

4.2 TlepcoHan, NPOBOIALIMH IOBEPKY, MOMKEH IPOXOAUTh HHCTPYKTAX IO TEXHHKE

Ge30macHOCTH Ha pabodeM MeCTe H HMETh TPYIINY 110 TEXHHKE 3IEKTPOOE30NaCHOCTH HE HHXKE 2-0H.

5 YCJIOBHSA IIOBEPKH U IIOJITOTOBKA K HEH
5.1 Ilpu npoBeAEHUN NOBEPKH AOMKHBI OBITH COOMIONEHE! CIIEAYIOIIHE YCIOBHA:

YC10BHSA B NOMELICHUH annapaTHOH (CepBEPHOi):

- TEMIIEpaTypa OKpy>KaloLero Bo3ayxa, °C 20+ 5;

- OTHOCHUTEJIbHAS BIAXKHOCTh BO31yXa,% He Gornee 85;

- aTMoc(epHoe HaBneHHe, Kl1a ot 84 o 107;
- HanpsoKEHUE NUTaHus, B ot 215 mo 230;
- YaCTOTa NEPEMEHHOro ToKa, 'l 50 £0.,4.

Ipnmeyanne: IIpy HeBO3MOXHOCTH 00eCreueHNs HOPMaNbHBIX YCIOBHMH, MOBEPKY MPOBOAAT B (aKTHYECKHX
YCTIOBHAX JKCIUIyaTauuu. Ycnosus nosepku VMK Ha MecTe sKkcIUTyaTanuu He QOJDKHB! BBIXOAMTH 3a NpeAens! pabouux
YCNIOBHH, YKa3aHHbIX B TeXHH4eCkod AokyMmeHTtauuu Ha MK u stamonsl. B 3TOoM Ciyyae HOMKHBE! OBITH PacCUMTaHBI
npenensl nonyckaeMeix norpemsocted MK v 51anoHos ans GakTHuecKuX yClnoBHi HOBEPKH.

5.2 Tlepen mpoBedeHHEM INOBEPKH, CPEACTBA IOBEPKH H BCIOMOraTelbHOE 0GOpYHOBaHHE
IOIKHEI OBITH NOATOTOBJCHB! K paboTe B COOTBETCTBMM C YKA3aHHAMH B 3KCILTYaTAallMOHHOM

JIOKYMEHTAIHH.

6 IIPOBEJEHUE IIOBEPKH
6.1 Buemnuit ocMotp
6.1.1 Tlpy npoBedecHHH BHEIIHETO OCMOTPAa IIPOBEPUTh OTCYTCTBHE MEXAaHHYECKHX

NMOBPEXACHU COCTABHBIX YaCTeH KaHAJIOB KOMIUIEKCA, H3OIAUMUH KaOEIbHBIX THHUIN CBA3H.

6.1.2 H3meputenbHele KaHAIBl, BHENIHHI BHI KOMIIOHEHTOB KOTODHIX HE COOTBETCTBYET
TpeOOBaHUAM NPOEKTHO JOKYMEHTALHH, K IIOBEPKE HE JONYCKAIOTCS.

6.1.3 Y6enurbcs, 94T0 HAANMHCH M 0003HAYEHMS HAHECEHBI HA KOMITIOHEHTHI KAHAJIOB KOMILTEKCA
YETKO M COOTBETCTBYIOT TpeOOBAHUAM NPOSKTHOH JOKYMEHTAIIHH.

6.1.4 IIpoBepuTh HaIKHYKE CICAYIOMIUX JOKYMEHTOB:

- OKCIUTYaTAallMOHHYI0 JHOKYMEHTALHIO HAa KaHaIbl H3MEPUTENBbHBIE KOMIUIEKCA NMPOrpaMMHO-

TEXHHYECKOI0 MHUKPOIIPOLIECCOPHOH CHCTEMBI aBToMaTH3auK «lIHelinep DnekTprk»;

ST
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- JEHCTBYIOLIME CBUJETENBCTBA O TOBEPKE NMEPBHYHBIX H3MEPHUTENbHBIX NpeobpasoBareieit
BXOJAIIKMX B COCTaB H3MEPUTENBHBIX KaHAJIOB KOMIUIEKCa (TIpH NPOBEICHHHU NEPHOUYECKON TOBEPKH)
WA YTBEPXKIECHHBIA PYKOBOJAMTENIEM OPraHM3aLUH NEpPEeYeHb KAHAIOB C yKa3aHHEM JONMYCKaeMBIX
TOTPEIIHOCTEM M THUIOB TEPBHYHBIX H3MEPUTENBHBIX NpeoOpa3oBateneid (MpH NPOBENECHUH
NEPBUYHOMN TIOBEPKH).

6.2 Onpo6oBaHue
6.2.1 [loBepsieMble KaHaJIBI KOMIUIEKCOB M 3TAJIOHHI T0C/IE BKIKOYEHHS B CETh NPOrpeBalOT B

TE€YEHHME BPEMEHHU, YKa3aHHOTO B 3KCIUTyaTallHOHHOW JOKYMEHTALMH.

6.2.2 Onpo6oBaHne KaHAJIOB KOMILIEKCOB MPOBOAAT B COOTBETCTBMH C PYKOBOACTBOM IO
aKcrutyatauuu. Jlomyckaercs coBMeIaTh ONMpoOOBaHME C MPOLEIYPOH MPOBEPKH MOTPEIIHOCTH
KaHaJIoB.

6.2.3 [loarsepxxaenue uaentudukamuu [10 yreepxaensomy tuny CHU

Onepauus «IlonTepxaenne uaentuduxamuu [10 yrBepxmenHomy tumy CH» cOCTOMT H3
CIIEAYIOLIMX 3TATOB:

- onpeJieieHre HACHTH(YHKAIMOHHOTO HAMMEHOBAHHUS NIPOrPaMMHOT0 00€ECTIEYEHN S,

- ONIpEAEIEHHE HOMEPA BEPCHHU (MACHTHPHUKALMOHHOTO HOMEpa) IPOrpaMMHOT0 00ecTieYeH s,

- ompefeneHue UMPPOBOro HACHTHOHMKATOpa (KOHTPOIBHOM CYMMBI MCIIOIHSEMOTO KOJIa)
NpOrpaMMHOro obecnedeHus.

6.2.3.1 Onpenenenne HACHTHPHKAUOHHOTO HAMMEHOBAHHUS IPOrPAMMHOr0 06€eCTIEYEHHS.

Hnsa  onpeneneHus HMICHTHOUKAMOHHOTO HAMMEHOBAHMSA MPOTPAMMHOrO 06eCTIeYEeHHU
KaHJIOB KOMIUIEKCA ONPEAENAT HICHTUQUKALMOHHBIE HAUMEHOBAHMA €ro METPOJIOTHYECKH
3Ha4YUMBIX IPOTPAMMHBIX KOMIIOHEHTOB:

- BCTPOEHHOro mporpammHoro obtecnedeHus koHTpoiutepa I[ITK MIICA «lllHeiiaep
Onextpux» (nanee BIIO konTpomnepa IITK MIICA «lllneiinep DnexTpuk»);

- BHeIHero nporpammuoro otecnedenns «OPC Factory Server» (manee IIO «OPC Factory
Server»);

- BHewHero nporpaMmuoro obecnedenus «Proficy iFix OPC Client» (IIO «Proficy iFix OPC
Client»);

- BHewHero nporpamMmuoro obecnederus « MBE Driver» (IIO «MBE Drivery).

IIpumeqanue: Bremnee IO xoMmexca onpeaensieTcs MpOEKTOM.

Hnsa onpenenenus maeHTHUKaMOHHOTO HamMeHoBaHus BIIO kontpomtepa IITK MIICA
«neiaep DIEKTPUK» HEOOXOIUMO:
a) Jlnsa xoHTpomiepa Modicon Quantum:

- 3anryctuTh [10 «OS Loader» (OS Loader.exe);
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- YCTaHOBHMTH CBS3b C KOHTPOJUIEpOM INYTEM BBIOOpPa KOMMYHHMKAlHOHHOIO IPOTOKOJA, II0
KOTOPOMY OCYILECTBIISIETCS CBA3b (PUCYHOK 1);

- BeIOpaTh onepaimio «Upload OS from device» B OTKpBIBIIEMCS OKHE (PUCYHOK 2).

BYochacider tiectine ust aader: t ammunication Protocol . BY schmeade tlecten tstoader: Sodbis Target

a) BbI0Op KOMMYHUKAIIMOHHOTO NIPOTOKOJIA 6) BBOJ aapecc ycTpoHcTBa

PucyHok 1 — YcTaHoBKa CBA3M C KOHTPOIVIEPOM

Pucynok 2 — Bribop onepaiuu

0) JIns xonTposutepoB Modicon M340, M580:

- sairyctuth [1O «Unity Loader» (UnityLoader.exe);

- BBIOpaTh KOMMYHHKAaHOHHBIH NPOTOKON B BBINMaAawmeM crucke «Media» (Ha BkiIajake
«Project»), 10 KOTOPOMY OCYLIECTBIIAETCS CBA3b (PUCYHOK 3), eciii TpeOyeTcs BBECTH aApec B IOJIE

BBINAJaomero cnucka «Addressy;
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- YCTaHOBHTH CBS3b C KOHTPOJ/LIEPOM ITyTEM HaXaTHs Ha KHONKY ¢ Hanmucero «Connect»
- mepeith Ha BKIaaky «Firmware» B OTKpBIBIIEMCS OKHe (pHCYHOK 4) B mporpamMe «Unity

Loader».

Project - Frmmaes | Oions | About |-
R AL
[
| Dovics

Powct Fmieae | Opsens | Abont |
A -

{ e
[Boves, [ Ve ] Desonpien

BMXP342020 (260  CPU 340-20 Modbus Etharnet
BMXCPUWEB_B 0450  BMXCPUWEB sie- class B

VACAddess ~ [DOSUFETZ02ET : : ) MACAdbees | [DBFL1282E7

—

Cannacton
Mede: [Eihemel v] - Addwss. [E760.375 © ~] PLC [FON

w | =]

f [uw?.,s

ste: [T r.usm«ﬁi‘és‘ig:! | u-i-[iﬁ.y_:j lﬂ;—tmlﬁ _:jn.eﬁiﬁ

| su&é'] o= som. | [ oscomwast” |

H:-:w[;j—""rmsmml

Teanster ! Slog PLC l Ciote !

i PC gms PLE 1 [ !

Pucynok 4 — Unenruduxanmonnoe HanmeHoBanue BITO kouTpomtepa kommiekca «IlIueiinep

OneKTpHK» (1711 KOHTpoIutepoB Modicon M340, M580)

Texymee unentuprkanmonHoe HamMeHoBanHe BITO koHTpomwiepa komiuiekca «dlIelimep
ONEeKTPUK» NPH MPOBEJICHUH NEPHONMYECKOI IMOBEPKH HOKHO COOTBETCTBOBATH ONPENETEHHOMY

IIpH NIEPBUYHOM NOBEPKE.
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Unentnduxaunonnoe nanmenopanne 110 «OPC Factory Server» oTo6paikaercs TpH 3amycke
«OFS Client» (OFS Client.exe).

Hns onpenenenus uaeHTHdHKaLMOHHOro HaumeHoBauus II0 «Proficy iFix OPC Client»
Heobxoaumo 3amyctuts OPC PowerTool (OPCDidw.exe), Buifpats mynkt Memio «Help->About
Power Tool» (pucyHox 7).

Hns onpenenenus maeHTHOHKAMOHHOTO HauMeHoBauHsa I10 «MBE Server» Heo6XxomuMo
sanyctute MBE PowerTool (MBEDidw.exe), Boibpars myHkT menio «Help->About Power Tool»
(pucyHOK 6).

6.2.3.2 OmpeneneHue HOMEpa BEpCHH (MACHTHOUKALMOHHOIO HOMEpA) IPOrPaMMHOIO
obecrieueHus

Jlns  omnpeneneHMs HOMepa BEpCHH IPOTPAMMHOTO OGeCIieYeHHs KaHAJIOB KOMILIEKCA

ONpeaC/IAOT HOMEpa BCpCI/Iﬁ €ro MCTPOJIOTHYECKH 3HAYHUMBIX IIPOrPAMMHBIX KOMIIOHEHTOB.

Ans onpenenenus nomepa Bepcun 110 xommekca «lllneinep DNeKTpHK» ONpPEAENIIOT HOMEpa
BEPCHH €r0 METPOIOTHYECKH 3HAYHMBIX ITPOTPAMMHBIX KOMIIOHEHTOB.

Hns onpenenenus Homepa Bepcun BIIO komTpomnepa kommviekca «IlInedmep DIeKTpHK»
HEOOX0MMO:

a) [Ins xontponnepa Modicon Quantum:

- 3anyctuTh [10 «OS Loader» (OS Loader.exe);

- YCTaHOBHTH CBA3b C KOHTPOJIEPOM IIyTeM BbIOOpa KOMMYHHKAIL[MOHHOTO IPOTOKOJA, II0
KOTOPOMY OCYILIECTBISETCS CBA3b (PUCYHOK 1);

- Boibpatb onepanmio «Upload OS from device» B oTkpbiBIIEMCS OKHE (PHCYHOK 2).

6) ns xoutponnepos Modicon M340, M580:

- 3anycTHTh [10 «Unity Loader» (UnityLoader.exe);

- BbIOpaTh KOMMYHMKAIHOHHBIH NpPOTOKON B BhIMajaromeM crmucke «Media» (Ha BKIagxe
«Project»), 0 KOTOPOMY OCYIIECTBISETCS CBA3b (PHCYHOK 3), eCH TpeGyeTcs BBECTH apec B IONE
BBIMAIAIOLIEro CIIUCKa «Addressy;

- YCTaHOBHUTbH CBS3b C KOHTPOJIIEPOM ITyTEM HaXKaTHs Ha KHOIKY ¢ HaAnHChI0 «Connecty

- IepeHTH Ha BKnaaky «Firmware» B OTKpbIBIIEMCS OKHE (PHCYHOK 4) B mporpamme «Unity
Loader».

Texywas sepcus BIIO xomtpomnepa kommnekca «lllueiinep DNeKTPHK» NpH TPOBEICHHH
TIEPHOANYECKON MOBEPKH JI0JKHO COOTBETCTBOBATD ONPEACAEHHOMY IIPH IIEPBHYHOMN MOBEPKE.

Homep Bepcun 110 «OPC Factory Server» (nanee — II0 «OFS») orobpaxaercs npu 3amycke
«OFS Client» (OFS Client.exe) (pucyHok 5).

[l
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!gaml ‘Misc Window : :
prw/iesam|e
Clients Connected f_d——

Number of Growps:. [ 11,

ActiveGroupe [ 8
Number Of ftems [ 1847
- Active ltems: [1547
Sync Read [ 993856
SpncWate [T 16

OPCV OPCv2
Notications Sent {0~ [ 0. -
iemsNotited [0 - . [0
AsncRoquests [ . 0 [0
Async Read |

e

Aspnc Write
Async Refresh | 1] f 0
B8ad Qualies T (]

Totsi Connectons [ 11
Total Groops 3
Total ltems |~ 24307

Pucynok 5 — Unenrudukaunonnoe HaumeHosanue I10 «OPC Factory Server»

Jlna onpeneneuus Homepa Bepeuu II0 «MBE Server» Heo6xomumo 3amyctuts MBE

PowerTool (MBEDidw.exe), BeiGpaTs mynkt Merio «Help->About Power Tool» (pucynox 6).

About Power Tool

Pucynok 6 — Unentndukauuonnoe HaumeHosanue I10 «OPC Factory Server»

Jlns onpenenenus Homepa Bepcun IO «Proficy iFix OPC Client» HeoGXonumo 3amyCTHTh

OPC PowerTool (OPCDidw.exe), Beibpats myHkr Metio «Help->About Power Tool» (pucyHok 7).

Pucynok 7 — Unentudukauronnoe HanmeHosaue I1O «Proficy iFix OPC Client»
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6.2.3.3 Onpenenenue nudpoBOro HACHTUPUKATOPA IPOrPaMMHOro 0OecreyeHUs

Hns ompeneneHus uuppoOBOro UACHTHU(HUKATOPa MPOrpaMMHOro obecredeHus KOMIIIeKca
HeoOXOIMMO BBIYMCIIMTh LHM(PPOBHE UACHTU(PUKATOPH (DAaiiIOB €ro METPONIOTHMYECKU 3HAYMMBIX
NPOrpaMMHBIX KOMIIOHEHTOB.

Pacuyé€r KOHTPONBHOM CyMMBI MPOBOJUTCSA C MOMOIIBIO INPOrpamMM, peanu3yrollUi alropuT™M
pacueta mo MD5. Ilpu 3TOM mpoM3BOAMTCA pacyér KOHTPONBHBIX cymM mis daitnos 10 «OPC
Factory Server» (ofs.exe) u IO «MBE Driver» (MBEDidw.exe), u I10 «Proficy iFix OPC Client»
(OPCDidw.exe).

Hns onpenenenus uudpoBoro uaeHtudukaropa BIIO xonTposuiepa kommiekca «llIHennep
OnekTpuK» HE0OXO0AUMO:

a) s koHtpoiuepa Modicon Quantum:

- 3anyctuthb [10 «OS Loader» (OS Loader.exe);

- YCTaHOBHUTH CBS3b C KOHTPOJJIEPOM MyTEM BHIOOpa KOMMYHMKALIHOHHOTO MPOTOKOJA, MO
KOTOPOMY OCYILECTBISETCS CBA3b (PUCYHOK 1);

- BeIOpaTh onepanuio «Upload OS from device» B OTKpBIBIIEMCS OKHE (PUCYHOK 2);

- COXPAaHUTH BBIIPYXEHHBIH ¢ KOoHTposlepa ¢aiin, Hanpumep: «140CPU67160_V313.biny B
YKa3aHHYI0 IUPEKTOPUIO U C IMOMOIUBI MNPOrpaMM, pEaTH3YIOIUHH ajroputM pacdera no mdS,
IIPOU3BECTH PaCYET KOHTPOJIBHON CyMMBI.

0) [na xoHTponnepoB Modicon M340, M580 npu npoBeJeHUY NEPBUYHOM OBEPKU:

- Hiepe]] 3arpy3koi KoHTposulepa ¢aitnom, Hampumep: «BMXP342020_V26.1dx» ¢ nomomsio
OporpaMM, peau3yIOIUX aJrOpuUTM pacueTa mo mdS, mMpou3BeCTH Pacy€T KOHTPOJBHOM CYMMEIL
[lpouenypa 3arpy3kd KOHTpOJIEpa NPOU3BOAUTCA MpH IEPBUYHOW TOBEPKE B MNPUCYTCTBUM
[IOBEPUTEA.

Paccuutannbpii uudposBoit uneHtupukarop BIIO xourpomnepa xommnekca «llIneinep
DNEeKTPUK» OPU MPOBEJCHUU NEPHONMUYECKOM MOBEPKU JOJDKHO COOTBETCTBOBATH OINpPENEIEHHOMY
npy nepBuyHON moBepke. Jlna koutpomwtepos Modicon M340, Modicon M580 mpu nposeaeHun
HePUOIMYECKOH TMOBEPKU [JOMYCKAETCSs HE MPOBOAUTH MpPOLEAYpPY oOmpenenceHus uudpoBoro
UICHTU(QHKATOpa MPOrpaMMHOro oOecreueHus, eciii UACHTUGUKALMOHHOE HAUMEHOBaHHE U BEPCHS

1O cooTBeTCTBYET Bepcuu, OnpelenEHHON NPU NPOBEACHUU NEPBUYHOM TOBEPKH.

6.3 OnpepeneHue METPONOrMYECKUX XapaKTEPUCTHK

6.3.1 Onpeneneﬂne NOrpCIIHOCTY KaHa/JIOB  U3MCPCHHUSA  CUJIBI  ITIOCTOSSHHOIO  TOKa

(xaHaue! Buga 1,2)

4222-022-45857235-2018 MII -

TN



6.3.1.1 OrcoenuHUTh NEpBUYHBIA NpeoOpa3oBaTeNb OT BXOAHBIX KIEMM IPOBEPIEMOrO
KaHasa.
6.3.1.2 Tloaxmounts KanubpaTop K IpOBEpPIEMOMY H3MEPHTEIBHOMY KaHaimy. Ilpu
NOAKITIOUEHHUH HEOOX0MMO pyKOBOACTBOBATHCS IKCILUTyaTaAlHOHHON JOKYMEHTalueH Ha KanubpaTop.
6.3.1.3 IlocnemoBatenbHO MoAaTh OT KaqMOpaTopa Ha BXOoJ KaHala IATh 3HAYEHMH TOKa,
pacrnpeliesIeHHBIX 110 Auanas3ony (5 %, 25 %, 50 %, 75 %, 95 %).
6.3.1.4 JIna kaxAOro 3Ha4Y€HUs YCTAHOBJIEHHOI'O TOKA IIPOU3BECTH OTCUET PE3yJbTaTOB
U3MepeHUsT (QU3UYECKOW BEIMYHHBLI B MPOBEPAEMOM KaHaje IO IOKa3aHusM Ha auciiee APM. B
cilyyae oToOpakeHHs QU3NIECKON BEIHYUHEI B BUJE KOJa, IEPECUUTATh KO B 3HAUYEHUS BHIXOIHOTO

TOKa WK (U3UUECKON BEIUUUHBI 110 opMyite (1):

AmM =Amjn + (Amax _Amin )'(me _xmin) , (1)
X — X

max min

rae Ay — U3MEpEeHHOE 3HaueHHE (PU3NYECKOW BEMYHMHBI, COOTBETCTBYIOIIEE 3aJaHHOMY
3HAuEHHIO (TEKYLIEMY) 3HAUEHHIO TOKa;

Asqo — 3a7laHHOE 3HaYCHHE QU3NUECKON BEIMUUHE], COOTBETCTBYIOIIEE 3aJaHHOMY 3HAYEHHIO
(TekyieMy) 3HaUYEHHIO TOKa;

Amax — MaKCHMaJIbHOE 3HAYCHUE U3MEPAEMO B JaHHOM KaHaJle BEJIMUHUHBL;

Anmin — MUHUMaJIbHOE 3HaUC€HUE U3MEPSAEMON B JAHHOM KaHaJIe BEJIMYNHEI,

Xiw — 3HAUEHHE BBIXOJHOTO KOJA, COOTBETCTBYIOLIEE 3aJIaHHOMY (TEKyLIEMY) 3HAYEHHIO
TOKa;

Xmin - MHHHMaJibHO€ 3HA4YCHHME KOJA, COOTBETCTBYIOLIEE MHHUMAIBHOMY 3HAYEHHIO TOKA
B JMarasoHe;

Xmax - MAKCMMaJIbHOE 3HaUYEHHE KOJ3, COOTBETCTBYIOIIEE MAaKCHMAJILHOMY 3HAUEHHUIO TOKA B
AuanazoHe

PaccuuraTs norpeniHocTu u3mepenus no gopmynam (2) um (3):

A, A
— usm 34 1000/ , 2
hlA,L A ’ @

max min
rac Yi — INPHBCACHHAA K ,unana30Hy HBMCPCHHﬁ HOI‘peIIIHOCTb HBMCPI/ITCHBHOFO KaHajaa 663
y4€Ta 1ICPBUIHOI'O Hpeo6pa30BaTena;

AuaM — Aaad

o Y

XN ®)

rae A1 —abCoioTHas MOTPElIHOCTh M3MEPUTENHLHOr0 KaHajga 0e3 ydera MEepBHYHOLO
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npeobpaszoBarerns;

XN — Iuana3oH u3MepeHui GU3NIEeCKON BeTMYUHBI U1 JAHHOTO KaHaa;

HpCIICJIBI HOHyCKaBMOﬁ HpHBBHBHHOﬁ MOrpe€IIHOCTH HU3MEPUTECIIBHOIO0 KaHala € Y4Y€TOM

TIEPBUYHOTO Npeodpa3oBaTelis ONpeelioT o GopMye:

Yux =114 (Yl)z +(Yo)2 > 4)

rae Yo - npeacinl IIpHBC,IICHHOfI IIOTrPEUIHOCTH NEPBUYHOIO H3MCPUTCIIBHOT'O

1peoOpa3oBaTens, BXOAAUIEro B COCTaB JaHHOT'0 H3MEPUTENIbHOro KaHaa, %o.

[Ipenensl pomyckaemoil abGCONMIOTHONW NOTPEUIHOCTH HW3MEPHUTEIBHOrO KaHajla C Y4ETOM

MIEPBUYHOTO npeobpa3oBaTes OnpeesstoT o GopmyIe:

A =£11J(A) +(a,F (5)

rae Ao — npenensl abCOMIOTHOM MOrpeIIHOCTH HEPBUYHOTO H3MEPHTEIIBHOrO Npeodpa3oBaTe,
BXOJIALIETO B COCTAB IaHHOI'0 U3MEPUTENIBHOTO KaHama.

PesynpraTsl uamMepeHuii u pacueToB cBectd B Tabmuuy Al [Ipuioxenue A.

6.3.1.5 PesynbraThl NMOBEpKH CUYMTAKOTCS IOJOKUTEIBHBIMM, €CJIH TNpenebl AOMyCKaeMOoit
IIOrPeIIHOCTH COOTBETCTBYIONIET0 U3MEPUTEIBHOTO KaHAJIa C YYETOM IEPBHYHOrO NnpeodpasoBaTens
HaXoJATCA B NpefieNiaX 3Ha4eHU M, yKa3aHHBIX B ONIMCAHUHU THUIIA.

6.3.2 OnpenpeneHue MOrpeUIHOCTH KaHala INpeoOpa3oBaHUs CHUTHAJIOB CONPOTHBIICHHS B
TeMrepaTypy (kaHaibl BUa 3)

6.3.2.1 OrcoeauHuTs TEepMOINPeoOpPa30BaTEeNIb CONMPOTHUBJIEHHS OT BXOAHBIX KJIEMM
TIOBEPAEMOT0 KaHajIa.

6.3.2.2 Ilomkmiouuth  KamubOpaTop  (Mara3uH  CONpOTHBJIEHMH) K  [OBEPAEMOMY
U3MEPHUTENbHOMY KaHamy. IIpu moakmoYeHUd HeoOXOOMMO PYKOBOJCTBOBATbCSA JKCIUTYaTallMOHHOM
JIOKyMEHTallUeH Ha ITAIOHHI.

VcTraHOBUTh Ha Kanubparope (WIM MarasdHe COMNPOTUBJICHHH) IMOCIEIOBATENBHO MATH
3HAYEHUH CONpPOTUBIEHHS R, COOTBETCTBYIOIIEe 3HAYEHHIO TEMIEPaTyphl (B COOTBETCTBHHU
¢ I'OCT 6651-2009), pacnpeneneHHsIX M0 AWANa30HY U3MEPEHHS TEMIIEPATYpbl H3MEPHUTEIBHOTO
kaHana (5 %, 25 %, 50 %, 75 %, 95 %).

6.3.2.3 JiyniA KaI0ro YCTaHOBJIEHHOI'O 3HAUEHUS MPOM3BECTH OTCYET PE3YNIbTaTOB H3MEPEHHS
¢u3Myeckor BENMYMHBL B IPOBEPAEMOM KaHajle MO IOKa3aHMAM Ha juciuiee APM, B cayuqae

oToOpakeHHst (U3NYECKOH BEMUYMHBI B BHUJE KOJA, MEPECUUTaTh KOJ B 3HaYeHUA (PUIHYECKOH
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BeJIMYMHBL 10 ¢opmyiie (1) U paccyuTaTe abCONIOTHYIO NMOTPEIIHOCTh MU3MEPUTEIBHOrO KaHana Oe3

ydeTa nepBUYHOro npeobpasosareiis o Gopmyite:

Ag =T = Touss (6)
rae Tu — U3MEPEHHOE 3HAYEHHE TeMIIEpaTyphbl, COOTBETCTBYIOILEE 3aJaHHOMY (TEKyLIEMY)

3HAYEHHIO CONpOTHBIIEHHS, °C;
Tso — 3aJaHHOE 3HAYEHHE TEMIIEPATyphl, COOTBETCTBYIOLEE 3aJaHHOMY (TEKyIIEMY)

3HAYEHUIO COMpOTHBIEHUS, °C;

Ipenensl nmomyckaemoil aOCONIOTHOH MOTPEIIHOCTH HM3MEPHUTEIBHOIO KaHaja C yd4eToM

NEpBUYHOrO Npeodpa3oBaTess ONpeNesioT o GopMyJe:

Ay =2L1Y(A ) +(4,) (7)

rae Ao — mpenmensl JOMyckaeMod aOCOJIIOTHOM MOTPEelIHOCTH TepMompeoOpa3oBaTeis,

BXOJAIIET0 B COCTAaB JAHHOI0 U3MEPHUTEIIBHOI'O KaHaJIa.

Pe3ynbTaTsl n3Mepenuii U pacueToB cBecTd B Tabmuuy Al Ipunoxkenue A.

6.3.2.4 Pe3ynbTaThl MOBEPKHM CYHUTAIOTCA MOJOXKUTEIBHBIMH, €CIM MpEAenbl AOMyCKaeMoHt
HOTPEIIHOCTH COOTBETCTBYIOIIErO W3MEPUTENIBHOrO KaHajla C Y4ETOM MEPBHYHOro Nnpeobpa3oBaress

HaxoOiaTCA B Ipeaeciaax 3Ha‘-ICHI/I171, YKa3aHHBIX B OITHCAHWH THIIA.

6.3.3 Onpenenenue MOrpeIIHOCTH KaHala LM(PO-aHAJIOroBOro npeoOpa3oBaHHsA B CHUTHAJIBI
CHJIBI IIOCTOSIHHOTO TOKA B iuana3oHe oT 4 10 20 MA (kanaiie! Buaa 4,5)

6.3.3.1 OTcoenuHUTh UCIOJHUTEIIEHOE YCTPOMCTBO OT BXOAHBIX KJIEMM IOBEPSEMOro KaHaa.
IMoaxnmoynth KanubpaTop K NOBEPAEMOMY U3MeEpUTENbHOMY KaHay. [Ipu noaxmodeHun HeoOXoquMo
PYKOBOACTBOBAThCS IKCIUIYaTAlIMOHHOM JOKYMEHTalMe! Ha Kauoparop.

6.3.3.2 TlocnenoBatensHo 3amath ¢ Auciuies APM He MeHee MATH 3HAYEHUH YIPaBIAEMOrO
napaMeTpa, pacnpee/eHHbIX 110 uana3oHy ynpasienus (5%, 25%, 50%, 75%, 95%).

6.3.3.3 JIng KaXaoro 3aJaHHOTO 3HAYCHUS IapaMeTpa BBINOJIHHUTh H3MEPEHHE CHJIBI
NOCTOSHHOTO TOKAa C IOMOWIBI KanubpaTopa W pacCYUTaTh MPHBEACHHYIO IOTPELIHOCTD

U3MEPUTENBHOrO KaHaia 1o Gopmyie:

I
Vi, =T 100% ®)

A€ Yismx — IPUBEACHHAA IIOTPEINHOCTh U3MCPUTEIILHOIO KaHaJIA, %;
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Lisw — H3MEpEHHOE 3HAUYE€HUE BHIXOJHOTO TOKA, MA;
Lsay — 3aJaHHOE 3HAYEHHE BBIXOAHOTO TOKA, MA;
Imax — MakCMMaJIbHOE 3HAUE€HUE BHIXOAHOIO TOKa (20 MA);

Inin — MUHMMaJIBHOE 3HaY€HHE BRIXOQHOIO TOKa (4 MA).

Pe3ynsTaTsl H3MepeHuit U pacueToB cBecTH B Tabmuuy A2 [Ipunoxxenue A.

6.3.3.4 Pe3ynbTaThl NOBEpKH CUMTAIOTCA IOJOXKHUTEIBHBIMHM, €CJIH TpEJEeNsl JOIMyCKaeMoi

NOrpe€IHOCTH U3SMEPHUTEIBHOI'O KaHaJ1a HE NIPEBBIIIAIOT 3Ha‘IeHHﬁ, YKa3aHHBIX B OITHCAHWH THIIA.

7 O®POPMJIEHME PE3YJIBTATOB IIOBEPKHA
7.1. KaHansl KOMIUIEKCa CYHTAKOTCA NPOLIEAUIMMH TMOBEPKY C  IOJOXUTEIBHBIM

pE3YJIBTATOM, €CIHM MOrPELIHOCTH U3MEPUTEIBHBIX KAaHAJIOB HE BHIXOAAT 32 YCTAHOBJIEHHBIE MU HUX
Ipe eIl

7.2 Ilpu MONOXHUTENBHBIX PE3YNbTaTaX MOBEPKM KaHaJIOB OQOpMIAETCS CBHAETENHCTBO O
NoBepKe. 3HAK IOBEPKHM HAHOCHTCS HAa CBMIETENHCTBO O NoBepke. K CBHAETENHCTBY NpHiIararorcs
IIPOTOKOJIBI C PE3YIbTaTaMHU IOBEPKH.

7.3 Ilpu OTpMUATENBHBIX PpE3YNBTAaTaX MOBEPKH KaHAJOB BBINHCHIBAETCS H3BEIEHHE O

HEMPUTIOAHOCTH K IPHMEHEHHIO.
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IIpuaoxenne A

(obs3aTenbHOE)
dopMa NpOTOKONIA [TIOBEPKH
Tabmuna Al
n Ipenens:
o TorpewxocTsb PEACTHl JIOIyCKaeMoi Mpenens
3Hauenns pusndeckoh HIMEpHTETEHOTO JIOMyCKaeMoi HoTpemHOCTH JonycKaemoi P
Tposepsiemas | BE/MUHHEI KOHTPOTHPYEMOro Kaana 663 yuera TOTPELTHOCTH HIMEPHTENBHORO TIOTPELLHOCTH £
Kanan TOUKa, TiapaMeTpa NepBHYHOrO TIEPBHHHOIO Kanana ¢ yueroM | H3MEPHTENBHOTO g
% nmnan. npeo6paszoBarens, H3MEPHTEIILHOTO NEPBUYHOTO kaHaja, §
3 npeo6pasoBares, npeobpazosatens, | YOTAHOBIEHHmE | ©
aJjaHHOE UsmepenHoe Y1, ALAR A HJI
3HaueHue 3HaueHHe Y0,A0 YuK,Auk
1 2 3 4 5 6 7 8 9
5
25
50
75
95
Tabmuma A2
Ipeaens
ITpoBepsemas 3ajaHHOE 3HAUYCHUE H3mepenHoe IlpuBenennan JAonyckaeMon
Kanan TOUKa, BBIXOJHOTO TOKA, Ly, 3HA4YCHUE BLIXOJHOTO norpewHocts UK NOTPELIHOCTH 3axmoueHne
% nauan. MA TOKA, Ly , MA Visuxs Y0 WU3MEPHUTEILHO
ro kaxHana , %
1 2 3 4 5 6 7
5
25
50
75
95
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