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Hacrosmas MeToaMka pacnpocTpaHseTcs Ha KaHAaIbl H3MEpPHTENbHBIE KOMIUIEKCOB
MPOrpaMMHO-TEXHHUYECKHX MHKpomnpoueccopHoi cucteMmbl aBToMaTh3auu «lllxeiinep DnexTpuk»
(1anee — KaHanbl KOMIUIEKCA) M YCTAaHAaBIMBAeT O0BEM, YCJIOBHA MEPBHYHOM M MEPHOAMYECKOH
MOBEPOK KaHAJIOB KOMIUIEKCA, METOABl M CpEACTBA 3KCIEPHMEHTAJBHOrO HCCIIE0BAHUA
METPOJIOTHYECKHX XapaKTEPUCTHK HM3MEPHTEIbHBIX KaHAJIOB KOMIUIEKCOB M MOPALOK odopmieHHs
pe3y/NbTaToOB IMOBEPKH.

Ilpy HanmM4YMH COOTBETCTBYIOLIENO ITMCBMEHHOTO 3asBJECHMS OT BIAJeNblla Cpe/iCcTBa
M3MEPEHHH JIOIYCKAETCs IPOBEAECHHE [OBEPKH OT/E/IBHBIX HM3MEPHTE/IbHBIX KaHaJIO0B M3 COCTaBa
CpeACTBa HM3MEPEHHMH JUIs MEHBLIEr0 YHCJIa H3MEpAEMBIX BEJIMYMH MM Ha MEHBIIEM 4HCIIEe
MOUIMANa30HOB H3MEPEHHIA.

WHuTepBan Mexay nosepkamMu — 2 roja.

1 OIIEPAIIUH ITOBEPKH

1.1 IIpu npoBeieHHH MOBEPKH AOMAKHbI OBITH BBIMOIHEHBI C/ICAYIOIIHE ONEPALIHH:

Howmep BeinonHenue onepatuii
Ne HaumenoBanue onepauui MyHKTa TNpH MOBEPKe
MCTOZHKH | pepBHYHOH | NEPHOHYECKOH

1 | Baeurnuii ocMoTp 6.1 i +
OnpoGoBanue 6.2 + +

3 [oarepxaenne uaeHTHGukauuu [10 6.23 4 +
yrBepkaeHHOMy Tuny CU o

4 Omnpenenenyie METPOJIOrHYECKHX 6.3 n 4
XapaKTePHCTHK

5 | OdopmneHne pe3ysibTaTOB NOBEPKH 7 + +

2 CPEACTBA ITOBEPKH
2.1 IIpu nposepke norpewHocty UK B kauecTBe 3TasioHa Ans 3aJaHHs BXOJHOIO CHIHala

HCOOMB3YIOT KanuOpaTop, MMEIOIHI B JMana3oHe 3Ha4YeHWi 3aJaBaeMoro BXOJHOIO CHrHala
abCONIOTHYIO TMOrPelIHOCTh B YCIOBHSX ToBepku He Oonee 1/5 abcomoTHOl NOrpelIHOCTH
nposepsemoro MK, Hanpumep, kanubOparop mHorodyHkunoHanbHbelii DPI 620, usmepenue u
Bocriponssesienue (0-20) mA, norpewsocts +(0,015 % HUB + 0,005 % BIIHU), peructpaunoHHbIH
Homep B DenepansHom unpopmarnmonHoM ouje 60401-15.

2.2 Marasun conporusnedus P4831, nuanason uamepenuii or 0 mo 100000 Om, KT 0,02,

perucTpaiHoHHbII Homep 6332-77.

2.3 JlomyckaeTcs [PUMEHEHHWE AaHAJIOTHYHBIX CPEACTB IIOBEPKH, 00eCcrneunBalomx

onpeziesieHHe METPOIOTHYECKHUX XapakTepHcTHK nosepsaeMeix CH ¢ Tpedyemoit TOYHOCTBIO.
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Mpumeuanne. IIpn HEBO3MOKHOCTH BHIMONHEHHH COOTHOWIEHMs "1/5" HomyckaeTcs HCMNONBL30BaTh ITANOHBI
C ynoMsHYTBIM cooTHowenneMm jo "1/3", npu stom norpemnocts MK He a0/mkHa BBIXOAMTH 3a rpaHuubl, pasHbie 0,8

OT npezena aonyckaemoii norpemHoctH HK.

3 TPEBOBAHUS K KBAJIM®UKALIMA ITIOBEPUTEJIEHN
3.1 TloBepka KaHanOB JOJIKHA OCYILUECTBIATBCH TPEACTABHTENIEM aKKPEIHTOBAHHOMH

METPOJIOTHYECKOH CTyKObl/OpraHi3aLuH.

4 TPEFOBAHMUS K BE3OITACHOCTH
4.1 Tlpu npoBeieHuH T[OBEPKH IOJUKHBI BBINOJHATLCA TpeOoBaHHMA noO Oe€30MacHOCTH,

M3JI0KEHHBIE B 3KCIUIYaTALlMOHHOH JIOKYMEHTAllHH HCIOJb3YEMBIX CPEJCTB IOBEPKH H KaHAIOB
KoMIUleKca M oOmmux TpeGosanmii snextpobezonacHocTH («[IpaBuia TEXHHUYECKOH SKCIUTyaTallMH
3JIEKTPOYCTaHOBOK norpeduteneiin, OCT 12.2.007.0-75, TOCT 12.1.019-2009).

4.2 TlepcoHan, NPOBOAALIHNA IOBEPKY, JOJUKEH IPOXOAMTh WHCTPYKT@K MO TEXHHKE

Ge30MacHOCTH Ha paboYeM MeCTe U HMETh TPYIITY [0 TEXHHKE 3/1eKTPOOe30MacHOCTH HE HUKe 2-0H.

5 YCJIOBUSI IOBEPKH M ITIOJANOTOBKA K HEA
5.1 Ipu npoBeIeHHH MOBEPKH J0JKHBI OBITh COOIIOICHBI CIIEYIOIIHE YCIIOBHSL:

YcoBus B NOMEIMICHUH annapaTHoi (cepBepHoOit):

- TEMIIEpaTypa OKpykaiouiero Bozayxa, °C 2045;

- OTHOCHTEJIbHAS BJIAKHOCTh BO3/1yXa,% He Gosee 85;

- atMoc(epHoe nasnenue, klla ot 84 no 107;
- HallpshKeHHe NUTaHud, B ot 215 no 230;
- 4aCcTOTa NMepeMeHHoro Toka, I'u 50+0.4.

Mpumeuanue: [Ipu HEBO3MOKHOCTH OOECIeYeHHS HOPMaTbHBIX YCIOBHIL, NOBEPKY NMPOBOAAT B (AKTHUECKHX
yCI0BMAX dKcrutyaTaumu. Ycnosus mosepku MK Ha MecTe 3KCIUIyaTaUMH HE JODKHBI BHIXOIMTB 32 Mpefenbli pabounx
YC/IOBHI, yKa3aHHBIX B TexHMueckoii nokymentaunn Ha MK u stanousl. B sTom cayuae a0/wkHbl ObITB pacCuMTalibl
npeaensl Aonyckaemsix norpeusocteii MK 1 aTanoHos a1 GakTHYeCKHX yCloBHii MOBEPKH.

5.2 Ilepen mpoBeleHHEM IMOBEPKH, CPEJCTBA TMOBEPKH M BCIOMOraTejbHOe 00Opy10BaHHE
JIO/KHBl OBITH MOArOTOBJIEHBl K paboTe B COOTBETCTBMHM C YKa3aHMAMH B OKCIUIyaTallHOHHOM

JOKYMEHTAIHH.

ST

4222-022-45857235-2020MI1

Uam) Sncr A NG gokva, [loan Lara




6 IPOBEJIEHHE ITIOBEPKH
6.1 Bueuwnuii ocmoTtp
6.1.1 Ilpm npoBeaeHHH BHELIHEI0 OCMOTPAa IMPOBEPHTH OTCYTCTBHE MEXaHMYECKHX

MOBPEKIACHMIT COCTABHBIX YACTEil KAaHAJIOB KOMIUIEKCA, BUIMMBIX MOBPEKACHHH H30JIALUHMH KaOenbHbIX
JIHHUH CBA3M.

6.1.2 M3mepuTelbHble KaHA/Ibl, BHEUIHHI BHJ| KOMIOHEHTOB KOTOpBIX HE€ COOTBETCTBYET
TpeOOBaHHAM KOHCTPYKTOPCKOI JIOKYMEHTALINH, K TIOBEPKE HE JI0MYCKATCH.

6.1.3 Yoenurncs, uyTo HaANUCH M 0003HaUYeHHs HAaHECEHE! HA KOMIIOHEHTHI KaHaJIOB KOMIUIEKCa
YETKO ¥ COOTBETCTBYIOT TPeOOBaHHAM NMPOEKTHONH H KOHCTPYKTOPCKOH JOKYMEHTALIHH.

6.1.4 IlpoBepHTL HATMYHE CIEAYIOIIHX JOKYMEHTOB:

- IeiicTBYIOILEE ONTMCAHHME THIIA CPEACTBA M3MEPEHHH H HACTOSAIIAs METOHKA TTOBEPKH,

- JEHCTBYIOLIME CBHJETEJBCTBA O [OBEpKE MEPBHYHLIX H3MEPHUTENbHBIX Mpeobpasosareseii
BXOJSIIMX B COCTAB M3MEPHTEIbHBIX KaHAIOB KOMIUIEKca (MPH MPOBEJEHHH TMEPHOJHYECKOI
hOBepKM).

6.2 OnpoboBanue
6.2.1 IoBepsieMble KaHATbl KOMIUIEKCOB H JTAJIOHEI 110C/IE BKJIFOUEHHS B CETh NPOTrPEBAOT B

TEYEHHUE BPEMEHH, YKA3aHHOTO B IKCILUTyaTALIHOHHOH JOKYMEHTALHH.

6.2.2 OmnpoboBaHue KaHAIOB KOMIUIEKCOB NPOBOIAT B COOTBETCTBHH C PYKOBOZCTBOM IO
skcrutyarauuu. Jlomyckaercs COBMeIIaTh ONpo0OBaHWE C MPOLEAYPOH MPOBEPKH MNOIPELIHOCTH
KaHaJOoB.

6.2.3 IMoarsepxnenue uaentuduraunn I10 yreepxaennomy tuny CHU

Onepauus «lloaTsepsknenne uaentudukauuu 1O yrsepxaennomy tuny CH» cocTouT 13
ClIE/IYIOLIMX ITATIOB:

- onpe/enenne HIeHTH()HKALHOHHOTO HANMEHOBAHHA NPOrPAMMHOTO 00ecreYeH s,

- onpejieNieHie HoMepa BEepCHH (MACHTH(DHKALHOHHOTO HOMEpPA) IPOrpaMMHOro 00ecTeueHHUs.

6.2.3.1 Onpeaenenue HACHTHHHUKALHOHHOrO HAHMEHOBAHUSA IPOrPaMMHOI0 00eCneyeHH .

Jlis  omnpeneneHus WACHTH(QHKALMOHHOTO HAHMEHOBAHMA NpPOrPaMMHOr0 obecreyeHHs
KAHAJIO0B KOMIUIEKCA OMNpeessioT HIACHTHQUKAUHOHHBIE HAHMMEHOBAaHUS €ro METPOJIOrH4YeCKH
3HAYHMBIX IPOrPAMMHBIX KOMITOHEHTOB:

- BCTpoeHHOro mnporpammHoro obecnedenuss kontpoiepa IITK MIICA  «lllneiinep
Anextpux» (nanee BI1O kontpomiepa [ITK MIICA «llneiinep SneKTpHK»);

- BHewHero mporpammuoro obecneyenus «OPC Factory Server» (nanee I10 «OPC Factory
Server»);

- BHelIHero nporpammuoro obecneuenus «Proficy iFix OPC Client» (ITO «Proficy iFix OPC

Client»);
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ﬂ'\thnmdl}r Hectric OSLoader: (nnm‘mm_:au;ﬁf

Schneider Electiic 0SLoader

Step 1: Please select one of the fited protocols

«[1Ineiinep DneKTpUK» HEOOXOIUMO:

- Pleace chooie a communicskon duvet

FTP

UNTLWO1

KOTOPOMY OCYILECTBIIAETCS CBA3L (PUCYHOK 1);

< Back

=10l x| BY schineider Electric 05Loader: Modbus Target L L =
Schnaida Electne 05 Loader
Step 2 Ploase solect the Tagat Device
~Device Typs - Devices —
i |
- @ Procgse C Drect Dovice 1 | _Sewn | _lpdee |
€ locsiHead  C Remctel/ODiop | | [ Mode:13-AC
Sk rwibet Dripiagie ‘ i
~TugelAddess —
Modbus Addiess: |
fizs Cornect I
i —I | | Trodelomd
| 1 Mogbus Plua targat |
: | smrc| suerle |  Pope |
| <Back | Hedy Close Help

Help

- BHelHero nporpammuoro obecrnieyennst «MBE Driver» (ITO «MBE Drivery);

Ipameuanune: Buewsee [10 komnnexca onpenenseTcs npoeKToMm.

a) [lna xorTponnepa Modicon Quantum:
- 3anycTuTh [10 «OS Loader» (OS Loader.exe);

- BeIOpaTh onepauuio «Upload OS from device» B 0TKpbIBIIEMCS OKHE (PHCYHOK 2).

a) BLIOOP KOMMYHHKAIHOHHOTO MPOTOKONA

0) BBOI aapecc ycTpoiicTea

Pucynok 1 — YcTaHoBKa CBA3H C KOHTPOJLIEPOM

Bl Schneider Hectiic 05Loader: Uperation Lo i B

Step 3 Pleate rabect whth apératien should be perfomed

i

~Select 0

© Dowrioad 05 le device

& Uplead 05 from dewvice

|C \Qusrtian g o6\ 1AOCPUST 160 bin Browse . | l

Pucynok 2 — Beibop oneparun
0) s konTpomnepos Modicon M340, M580:

Hna onpenenenus uaeHtHukanmonsoro HaumeHosaHus BIIO kontpomnepa INTK MIICA

- YCTAHOBHTE CBA3b C KOHTPOJIJIEPOM IIYTEM Bbl60p£l KOMMYHHKAIIHOHHOI'0 IpOTOKOJA, I10

UT3n) STucr | N2 aokva.

[floan.

Jlara
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BhINajaroniero cnucka «Address»;

- 3anycTuTh [10 «Unity Loader» (UnityLoader.exe);
- BbIOpaTh KOMMYHHMKAIlMOHHBIH MPOTOKON B Bhimagawolem cnucke «Media» (Ha Bkiajake

«Project»), 10 KOTOPOMY OCYILECTBIAETCA CBA3b (PUCYHOK 3), eci TpeOyeTcs BBECTH aJpec B I0JE

- YCTAHOBHTL CBA3b C KOHTPOJUIEPOM MYTEM HAXKaTHA Ha KHOIIKY C HaAITHCBIO «Connect»

- nepeiiTH Ha BKIaaky «Firmware» B OTKpbiBIIeMcsi okHe (pucyHOK 4) B mporpamme «Unity

Loader».
B unity Loader 2.3
miﬁimael Options | About
IPCPW = —— e - PLC Project———— s S
l' _:I J E I” Enabie Transte |
| Nome: e e Name: [ e om ‘}
[LostBaid [ Last Buld
| Version: i Version: [
~PC Proect Data——— - ~PLE ProjsctDat———— — ~— ~———————
| = ;’ @ I~ Enabis Transfer
Name: =
Last Buid
XM: Frome [—— Tokasas ZM: 7 From r == L s
XMW, [ Fow Ta. | MW S To. | '
Unlocated Data: | Unlocated Data |
I _'_l ;] _I" Er.g?:a?_e_n.!;fﬂm :
UsWebFles [ DataStage: [~ | | UseWebFles [ DaaStuage |
l—i‘ Hon - - — . ~Memory Card - -
Meda [FEENY -] Addess [13278808 =] PIC | Stae: [ Fies Space [
e et
Scan . } l Connect I PC<=>PLC J Trautes J Stat AL | Close J
Pucynok 3 — YcraHoBKa CBA3H € KOHTPOJUIEPOM
e S —— T oS
| Pt Fommnse | Optors | About | i‘ Promct Firmsee | Gpgors | Asout | |
| R — RC U = ¢ | |
| I 2 )| [ seemucortes oo [ | ][] T 2] || [B] T sewontiemyced JiH
| Dece Ve [Deves T Vermon | Descgion | Dewce F Vet | Descighion Il
[MePUACD 30 [P 36020 Modun Etherel |
Ihw_n.mu_s G50 BMXCPUWES whe - clan £ 1M
|
N |
1 | §
d I
—— —— —— == i
1 i 0 ¥ o Rp——— b P e —| ¥ « ———— e ‘l]
MAC Adders  [0DGDF4128287 : jm:uu_ firazeie [1|
| | f
| { 1
*J 18T T e || | ;u
| ~Comecton- E— - PV —— Jr—— Memory Cort———————— |
-i Moda [ERmnat -] Adse [ilT®a315 ] AL [N Swe G FreeSpace G730 | | Meda [[here -] adbeex [[REIE -] AC RN Swe R FeeSome [WWTEE 'i
| sm | [omma] e | swmc |  om |l s | [ _ | semc | o ||
— = - —— =— 3 [ . =

Pucynok 4 — Unentudukaunonnoe nanmenosanue BI1O kontposuiepa komuiekca «lneinep

OnexTpuk» (ans koutposunepo Modicon M340, M580)

12E7Y) | N2 gokvu [Joan.__\Jara

4222-022-45857235-2020MI1

furt




Texkymee unentuduxaunonsHoe naumenHosanue BIIO xkowtponnmepa kommnexca «llluedizep
DNIEKTPUK» MPH MPOBENEHUH [EPHOJMYECKOH MOBEPKH HOJKHO COOTBETCTBOBATHL OINPEAETEHHOMY
IpH NEPBHYHOI MOBEPKe.

Unentudukaunonnoe nanmenosanue [10 «OPC Factory Server» otoGpaxaercs npmu 3anycke
«OFS Client» (OFS Client.exe).

Hna onpenenenns uaentHukanuoHHoro HaumeHoBauus [10 «Proficy iFix OPC Client»
Heobxomumo 3amyctute OPC PowerTool (OPCDidw.exe), BeiOpath nyHkt MeHio «Help->About
Power Tool» (pucynoxk 7).

Jia onpenenenus uaeHTH(HKaUHOHHOro HauMeHoBanus [10 «MBE Server» HeoOxoaumo
sanyctutb MBE PowerTool (MBEDidw.exe), BoiOparte nyHkt meHio «Help->About Power Tool»
(pucyHoOK 6).

6.2.3.2 Onpenenenue HoMepa BepcHH (MACHTH(HMKALMOHHOIO HOMeEpa) MPOrPaMMHOIO
oOecnevyeHns

Jlns  ompemeneHuss HOMepa BEpCHHM IIPOrpaMMHOro ofecredyeHHs KaHaloB KOMILIEKCa
OTNpEeJeNAlOT HOMEpa BepPCHii ero MeTPOJIOrHYECKH 3HAYHMBIX POrPaMMHBIX KOMITOHEHTOB.

Jlnsa onpenenenust Homepa Bepcuu [10 komnnekca «llnefinep InekTpuk» onpeaensoT HoMepa
BEPCHI €r0 METPOJIOTHYECKH 3HAYHMBIX IIPOrPAMMHBIX KOMIIOHEHTOB.

Jlns onpenenenus nomepa BepcuH BIIO kontpomnepa kommnekca «lllueiizep DnexkTpux»
He00X0AUMO:

a) Jlns xkonrposnepa Modicon Quantum:

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

- YCTAHOBHTHL CBA3b C KOHTPOJJIEPOM MYyTeM BBIOOpa KOMMYHHMKALHOHHOTO IPOTOKOJA, 110
KOTOPOMY OCYILECTBIIAETCS CBA3b (PHCYHOK 1);

- BeIOpaTh onepaunio «Upload OS from device» B oTKpbIBILIEMCS OKHE (PHCYHOK 2).

©0) Jlns koutponnepos Modicon M340, M580:

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

- BbIOpaTh KOMMYHMKAIIMOHHBII [POTOKOJ B BeIMajawiueM crnucke «Media» (Ha BKnajake
«Project»), N0 KOTOpPOMY OCYLIECTBIsETCA CBA3bL (PHCYHOK 3), eciiu TpeOyeTcs BBECTH aapec B I0Jie
BhIMaiaronero cnucka «Addressy;

- YCTAHOBHTH CBA3b C KOHTPOJUIEPOM ITyTEM Ha)KaTHA Ha KHOMKY ¢ Haanuceio «Connect»

- nepeiiTn Ha BKnaaky «Firmware» B OTKpbIBIIeMcs okHe (pucyHOK 4) B nporpamme «Unity
Loader».

Tekywas Bepcusi BITO kourpoinepa kommuekca «llIneiinep DnekTpHK» NpH NPOBENEHHH

nepnonuqccxoifl [TOBEPKH J0JIZKHO COOTBETCTBOBATH onpenenénnomy Inpu nCpBPI‘-lHOﬁ IMOBEPKE.
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«OFS Client» (OFS Client.exe) (pucyHok 5).

| HumbercdGrope | 11
| ActvelGrowps | 5
| Mumbe Ofhems |~ 1547

Actveltems [ 1547
SycRead [ 99305
Swowits [ 16

¢ Indedfaces

FC
NoticationsSent | 0
Tiems Motied 0 !
5
(]
(]
0

Bsync Requests |
Asyec Read
i Agync Wete
Asyne Rehesh
| Bad Gualties
| | Toral Connections n
Total Giowps k|
Total ltams w5307
PC Ticks | 0080103C

Status " Running

Veision V1 50 3108.0

e e e e T s e ————

Pucynok 5 — Unentudukaumnonnoe naumeHosanue [10 «OPC Factory Servern

PowerTool (MBEDidw.exe), BeiOpath nyHkT meHio «Help->About Power Tool» (pucyHok 6).

About Power Tool e = x|

Hil« Power Tool far: 0K
NER MBE 1/0 Server v7.46d :

© 2013 GE Inteligent Platforms, Inc. or its licensors. All
rights reserved. Microsoft is a registered trademark of

Microsoft Corporation. All other brands or names are
property of their respective holders. :

Pucynok 6 — UnentudukaunonHoe HaumenoBanue [10 «OPC Factory Server»

OPC PowerTool (OPCDidw.exe), BeiOpats nyHkT meHio «Help->About Power Tool» (pucynok 7).

Homep Bepcun 10 «OPC Factory Server» (nanee — 10 «OFS») orobpaxkaercs npu 3amnycke

Jlns onpenenenns Homepa Bepcuu [10 «MBE Server» neoOxoaumo 3anmyctuts MBE

Hns onpenenenuss Homepa Bepeuu I10 «Proficy iFix OPC Client» HeoOXoauMO 3amycTUTh

4222-022-45857235-2020MI1
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0 Power Tool for: oK I
== Proficy ifFiX OPC Client Versiory 7.46g

Copyright @ 2015 GE Inteligent Platforms, Inc. or its
licensors. All rights reserved. Mictosoft is a registered
trademark of Microsoft Corporation. All other brands or
names are property of their respective holders.

Pucynok 7 — Unentndukanuonnoe Hanmernosanue [10 «Proficy iFix OPC Client»

[Ipu npoBeieHUH NEPBUYHOI M MepHOANYeckoil moBepok BepcuH 10 10mkHbBI OBITE HE HHKE

yKa3aHHBIX B onucanuu THna CH.

6.3 OnpeneneHne METPOJIOIHYECKUX XapaKTEPHCTHK
6.3.1 OnpegeneHue TNOrPEIIHOCTH KaHajla HM3MEPEHHs CHJIbI  TOCTOSHHOTO  TOKa

(kanans! Buaa 1,2)

6.3.1.1 OtcoeanHUThL TICpBHYHBIN TMpeodpa3oBaTe/ib OT BXOAHBIX KIEMM IIPOBEPSEMOro
KaHaa.

6.3.1.2 TlogkmouuTh KanuOpaTtop K INpOBEpseMOMY H3MEpHTeIbHOMY KaHany. [lpu
MOIKTIOYEHHH HE0OXO0IMMO PYKOBOICTBOBATHCA IKCILUTYaTAIHOHHOM JOKyMEHTalHel Ha kanubparop.

6.3.1.3 [locnenoBaTensHO MOAATh OT KanuOpaTopa Ha BXOJ KaHasla MATh 3HAYEHHH BXOJHOIO
toka (Ii), pacnipenenenHbIx mo anana3sony (5 %, 25 %, 50 %, 75 %, 95 %).

6.3.1.4 Jlns kaxoro 3HavueHus li mpou3BecTH OTCUYET pe3yJbTaTOB U3MEPEHHS B MPOBEPACMOM
KaHajle 10 Moka3aHusaM Ha jaucruice APM. B cnyuae oroGpaxkenns Ii na APM B Bule u3MepsieMoil
(u3MYecKoil BEIMYMHBI B WHKEHEPHBIX €IMHHMLAX, 3a(MKCHpOBaTh ee 3HayeHue. B ciyuae
otobpaxenus Ii Ha mgucriee APM B Buae umdpoBoro koaa (ABOMYHOTO, HAECATHYHOIO,

[IECTHAILIATEPHYHOr0), IEPECUYHTATh KO B 3HaYeHHs (HU3HIeCKOi BeIMUHHBI IO Gopmyite (1):

A -—-A (X . —X
A"m = Amin 3 ( max min ) (llml X min ) . (l)
X X

max min

rae Ay, — H3MEpPEeHHOE 3HaueHHe (M3MYEeCKOH BEJIMYHHBI, COOTBETCTBYIOLIEE 3aJaHHOMY
(TexyiiemMy) 3HaYEeHHIO BXOAHOIO TOKA;

Amax — MaKCHMaJbHOE 3HAYE€HHE HM3MepseMOil B JaHHOM KaHale (DU3MYECKOH BEJIIMYMHEI
(BBIXOJJHOTO TOKA);

Amin — MHHUMAJIBHOE 3HAYEHHE W3MepsAeMOil B JaHHOM KaHajie (HU3MYECKOH BEIHYHHBI
(BBIXOAHOTO TOKA);

Xy — 3HAUEHHME BBIXOJHOTO KOJA, COOTBETCTBYIOIIEE 3aJaHHOMY (TEKYILUEMY) 3HAYEHHIO

BXOJHOI'O TOKa,

S
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Xmin - MHHHMAJIBHOE 3HAa4YE€HHE KOJa, COOTBETCTBYKOILUCC MHHHMAJIbHOMY 3HAYCHHIO TOKa
B JIHAIla30HE;

Xmax = MAKCHMaJIbHO€ 3HA4Y€HHE KOJla, COOTBETCTBYIOLIECEC MAaKCHMAJIbLHOMY 3HAYE€HHIO TOKa B
JAHanasoHe

PaccuuraTe norpemHocTH u3MepeHus no gpopmynam (2) wiu (3):

A —A,
= —=—222 1.100%, 2
Y1 X A 0 (2)

max min
rae y; — MPHBEJCHHAs K JHAMa30Hy H3MEPEeHHH MOrpeliHoCTh M3MEPHTENBHOro KaHaia Oe3
y4eTa nepBHYHOro npeobpasosarens;
A0 — 3a/1aHHOE 3HauYeHHE (PU3HYECKOIl BEJIMYHHBI, COOTBETCTBYIOIIEE 3aJaHHOMY (TEKyLIEMY)
3HAYEHHIO TOKA;

Aulu — Azao

A= n
max _Amin

Xy, 3)

rae Ay —abcomoTHas M[OTPEelIHOCT H3MEPHTENBHOrO KaHana Oe3 ydera TMEpBHYHOIO
npeodpazoBarens;
XN — AMana3oH H3MepeHHH (U3HUECKOH BeIMYHHBI JUIS IAaHHOIO KaHaula;
[lpenensl nomyckaemoii NpHBEACHHOH MOTPEIIHOCTH HM3MEPUTEIBLHOIO KaHajla C YYeToM

NEPBUYHOTO NMpeoOpa3oBaTeis OnpeaeIsoT no popmyse:

Yluwzil’IV(Y[)2+(‘YU)2 ’ (4)

rae Yo — Tpeaensl TNPHBEACHHOH  NOTPEIIHOCTH  INEPBHYHONO  M3MEPHUTENBHOIO

npeo6pa303a‘rena, BXOJAIIET0 B COCTAB NaHHOI'0 H3MEPHUTEIBHOIO KaHalla, %.

Hpeﬂenm ,uonycxaemoﬁ a0COMIOTHOM MOrpeIHOCTH HM3MEPHTEJIBHOI0 KaHalla ¢ YYeTOM

IEPBHYHOrO NpeobpazoBaTtess OnpeaensioT 1o Gopmyie:

A, =111 +(a, ), (5)

rae Ag — npeacibl abCoOTIOTHOM MOrpeuIHOCTH MEPBUYHOI0 H3MEPHUTEIIBHOIO npeoﬁpasosarenﬂ,
BXOJALIETO B COCTAB JaHHOI'O H3MEPHTEJIBHOIO KaHalla.

Pe3ynbTaTsl H3MepeHHii U pacyeToB cBecTH B Tabimuuy Al Ilpunoxenue A.

6.3.1.5 PesynbraThl NOBEPKH CYMTAIOTCA TOJIOKUTEILHBIMH, €CIH MpE/eibl JOMyCKaeMoii
TOrPelIHOCTH COOTBETCTBYIOIIEr0 H3MEPHTEIBHOIO KaHajla ¢ y4eTOM NMEPBHYHOro npeodpasoBarens

HaxogATCA B IIpeaciiax 3HAYEHHIl, YKa3aHHBIX B OITHCAHHH THIIA.

fnrr
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6.3.2 Omnpenenenne NOrpelIHOCTH KaHajla, MMEIOILIEro B COCTaBe TepMonpeoOpa3osarellb
COMpOTHUBIIEHUS (KaHAIBI BHjIA 3)

6.3.2.1 OrcoeaununTts TEpMoOnpeodpazoBaTe/ib CONMPOTHBIEHHA OT BXOAHBIX KJIEMM
MOBEPAEMOro KaHaa.

6.3.2.2 Tloaxmounts KanuOpaTop  (MarasuH  COTNPOTHBIEHHiH) K  MOBEPAEMOMY
u3MepHuTelibHOMY KaHany. I[Ipu noaximoyeHHH HeoOXOAMMO PYKOBOJCTBOBAThCA IKCILIyaTallHOHHOM
JIOKYMEHTAllHEH Ha 3TaJIOHbI.

YcraHoBuTh Ha KanuOparope (MM MarasuHe CONPOTHBICHHH) IOCIEIOBATENbHO TNATH
3HayeHHH conporuBieHns (Ri), cooTBeTcTBYIONICE 3HAYeHHIO TemnepaTypsl (B coorBeTcTBHH ¢ HCX),
pacrpe/ie/IeHHBIX [0 JHaNa30Hy H3MSpeHHs TeMIepaTypsl u3amepuTensHoro kaHana (5 %, 25 %, 50 %,
75 %, 95 %).

6.3.2.3 Jlns KakAOro YCTAHOBJIEHHOrO 3HaueHHs Ri MNpoM3BeCTH OTCYET pe3yabTaToB
u3MepeHus (PU3MYECKON BEIMYMHBLI B NPOBEPSEMOM KaHalle 110 IokasaHusMm Ha aucruiee APM. B
cnydae orobpaxenus Ri na mpicninee APM B BHae H3MepseMoit (M3HUYECKOH BEIHYHHBI B
HHKEHEPHBIX eJMHHIAX, 3a(UKcHpoBaTh ee 3HadeHHe. B cmyuae otobpaxenus Ri na APM B Buje
uH(ppoBoro Koxa (ABOMYHOrO, JIECATHYHOIO, MIECTHAALATEPHYHOrO), MEPECYHTaTh KO B 3HAUYCHUS
¢bu3nyeckoil BerMuuHbl no Gopmyine (1) 1 paccynTarTe adDCONMOTHYIO MOTPEIIHOCTh H3MEPUTENBHOIO

KaHasia 6e3 yuera nepBHYHOrO rpeodpasosaress 1o Gopmyie:

AR = Tm.,u - T:md L] (6)
rae T“;m - HBMBpEHlI()e 3HA4YCHHE TCMIIepaTypbl, COOTBECTCTBYHOLLEE 3aﬂaHHOMy (TEKyU.[e]\ly)
3HAa4YCHHKO COﬂpOTHBHeHHH, OC:

T — 3amaHHOE 3HAYECHHUE TEMIIEPATYPBI, COOTBETCTBYIOIIEEC 3alaHHOMY (TCKYIHCMY)

3HAYEHHIO compoTuBneHus, °C;

[Ipenenst gomyckaeMoil aOCOMIOTHOH TOTPEUIHOCTH M3MEPHUTENBHOINO0 KaHajla ¢ Y4eToM

nepBHYHOro npeodpazoBarelis ONpeensioT o hopmye:

Ay =LAV +(A,) . )

rae Ayp — mpenenbl JONycKaeMmoil abcoMOTHOH MOrpelHOCTH  TepMonpeodpasoBaTens,

BXO/ALIET0 B COCTAB JAHHOIO U3MEPHTEIIEHOIO KaHala.

PesynbTaThl H3MepeHHii U pacueToB cBecTH B Tabmuity Al Ilpunoxenue A.

Vi
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6.3.2.4 Pe3synbrarhl NMOBEPKH CYHTAIOTCH TMOJOKHTEAbHBIMH, €CIIH TpEENbl JO0NMYyCKaeMOH
TMOTrPENIHOCTH COOTBETCTBYIOILEr0 M3MEPUTENIbHOT0 KaHala ¢ y4eTOM MepBHYHOro npeodpasoBaTeis

HaxogATcCsa B mpeaciax 3HAYCHHI, YKa3aHHBIX B OITHCAaHHH THIIA.

6.3.3 Omnpezenenne MOrpelHOCTH KaHala LM(PO-aHATIOrOBOro Nnpeodpa3oBaHUs B CHUIHAJIbI
CHJIBI MOCTOSIHHOTO TOKa B jinanasone ot 4 1o 20 MA (kanausl Buja 4,5)

6.3.3.1 OTCOeaqMHHTL HCIIOJHUTEIBHOE YCTPOHCTBO OT BBIXOAHBIX KJIEMM IOBEPAEMOTO
kaHana. [Togkmounts kanuOpaTtop B peXHME H3MEPEHHsS TOKAa K TOBEPAEMOMY H3MEPHTEILHOMY
KaHany. [Ipu noaK/IoYeHHH He0OX0AUMO PYKOBOICTBOBATHCA IKCIUTYaTALIHOHHOM JIOKyMEHTallHEH Ha
kanubparop.

6.3.3.2 IlocnemoBarenbHo 3a7aTh ¢ aucruies APM He MeHee IATH 3HA4YEHHH YNpaBisieMOro
napameTpa (MHKEHEPHOTO 3HAYEHHA), PaClpeie/IeHHBIX M0 AHana3ony ynpasienus (5%, 25%, 50%,
75%, 95%).

6.3.3.3 Jlns KakJ0ro 3ajJaHHOr0 3HAYEHHs [apaMeTpa BBLINOJHHUTbL HW3MEPEHHE CHIIBI
MOCTOSHHOIO TOKa C MOMOLILI0 KanuOpaTopa M pacCcuUMTaTh IPHBEJEHHYIO MOTPEUIHOCT

H3MEepHUTENBHOrO KaHana 1o Qopmyie:

(TR

() |
T =i—————I“"" =--100% (8)

max min
IJI€ Yissx — IPUBEAECHHAS IIOrPEIIHOCTh H3MEPHTEIBHOTO KaHanua, %,
[,i3 — M3MEPEHHOE 3Ha4YeHHE BBIXOJHOIO TOKa, MA;
[5an — 3aJJAaHHOE 3HAYEHHE BBIXOJHOI'O TOKA, MA;
Iinax — MAKCHMAJIHOE 3HA4YeHHE BBIXOHOTO ToKa (20 MA);

Linin — MUHUMAJIBHOE 3HA4YE€HHME BBIXOJAHOTO TOKa (4 MA).
Pe3ynbTaThl H3MepeHHii u pacueTos cecTH B Tabnuiy A2 Ilpunoxenune A.

6.3.3.4 Pe3yibTaThl MOBEPKH CUHTAIOTCA MOJIOKHTEIBHBIMH, €CJIH MpeJesbl JOIyCKaeMOH

MOrPEUIHOCTH HM3MEPHTE/IbHOI0 KaHalla HaxoIATCA B IpEleiiax BHHHCHHI‘:], YKa3aHHBIX B OITHCAHHH

THIIA.

7 O®OPMJIEHHUE PE3YJIbTATOB I[IOBEPKH
7.1. Kanajgel KOMIUIEKCA CYHMTAIOTCS I[POIIEAIIMMH IOBEPKY C  MOJOKHTEIbHBIM

pe3yabTaToOM, €CJIH IMOrPEIHOCTH H3MEPHTEIbHBIX KaHAJIOB HE BBIXOJAT 3a YCTAHOBJICHHBIE JUIA HHX

Tpeesbl.
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7.2 Ilpu MONOXKHUTENBHLIX pe3yabTaTaX IOBEPKH KaHAIOB O(opMIseTcs CBHAETENLCTBO
0 noBepke. 3HAK MOBEPKH HAHOCHTCS HAa CBUJETENLCTBO O noBepke. K cBHAeTeNLCTBY MpHiaralorTcs
NPOTOKOJIBI C PE3YIbTATAMH IOBEPKH.

7.3 Ilpu oOTpHUATENHHLIX pe3yNbTaTax T[OBEPKH KAHAJIOB BBINHCHIBAETCA M3BELIEHHE

O HEMPUIOOAHOCTH K IIPUMEHEHHIO.
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