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Hacrosimias MeTOJMKa paclpoCTpaHseTcs Ha KaHaldbl HW3MEpHUTENbHbIE KOMIUIEKCOB
[POrpaMMHO-TEXHHYECKUX MHKPOIPOIIECCOPHOH cucTeMsl aBroMatH3auuu «lllneinep DneKTpuk»
(manee — KaHallbl KOMIUIEKCA) M YCTaHABIMBaeT 00BEM, YCIOBUSA NEPBUYHOH M MEPUOIHYECKOH
MOBEPOK KAHAJOB KOMIUIEKCAa, METOABI M CpeACTBa OSKCIEPUMEHTAIBHOIO  HCCIIEI0BAHUS
METPOJIOTHYECKUX XAPAKTEPHCTHK H3MEPUTEIBHBIX KAaHAIOB KOMIUIEKCOB M TOPAIOK OGOpMIICHHS
pe3yJIbTaTOB MOBEPKH.

[Ipp HaJMM4YMK COOTBETCTBYIOIIErO ITHCBMEHHOIO 3asBJICHHs OT BJaJelblia CpeicTBa
WU3MEPEHHH JOIMYCKAeTCs TMPOBEJACHHE IMMOBEPKH OTAEJIBHBIX H3MEPHTEIBbHBIX KaHAJOB M3 COCTaBa
CpeACTBA HM3MEPEHHMH JUIS MEHBIUEr0 YMC/Ia H3MEpSEMBIX BEJIMYMH HIM Ha MEHbIIEM 4YHCIe
NO/UIMANa30HOB H3MEPEHHUH.

WHTepBan Mexay noBepkaMu — 2 roja.

1 OITEPALIUH ITOBEPKH

1.1 Ipu npoBeieHUH OBEPKH JOJKHBI OBITH BBITIOJIHEHbI CIIETYIOIIHE ONEPALIHH:

Howmep Brimonnenue onepauui
Ne HaumeHnoBanue onepauui IYHKTa P [OBEPKE
METOAMKH | 1jepBUYHOM | MEPHOJAHYECKOH

| | BHemnuit ocMOTp 6.1 F +

2 | OnpoGoBanue 6.2 i o

3 [Toareepxaenue naentudukanuu [10 623 4 i
yrBepkaeHHOMY Ty CU

4 Onpenenenne METPOJIOTHYECKHUX 6.3 " +
XapaKTEPUCTHK

5 | Odopmnenue pe3ynbTaToB MOBEPKH 7 + +

2 CPEJICTBA [TIOBEPKH

2.1 Tlpu nposepke norpemHoctd UK B kadecTBe 3TajioHa [Uls 3aJaHUsl BXOJAHOTO CHrHala
HCIIONIB3YIOT KaJuOpaTop, MMEIOUIMH B JMana3oHe 3HAa4YeHWHl 3aJaBaeMoro BXOJHOr0 CHIHajia
aOCONIIOTHYIO TOTpPEelIHOCTh B YCJIOBHSX TIOBEpkH He Oonee 1/5 abcomOTHOM NOrpelIHOCTH
nposepsiemoro MK, nanpumep, kamubparop MuoropyHkuuoHaneHeii DPI 620, usmepenne u
BocnipousBenenue (0-20) MA, morpemsocts £(0,015 % UB + 0,005 % BIIH), perucrpaunoHHbIH
Homep B DenepanbHom HHpopMmannoHHoMm gonae 60401-15.

2.2 Marasun conporusienus P4831, nuanason m3mepenuit or 0 no 100000 Om, KT 0,02,
perucTpalMoHHbIH HoMep 6332-77.

2.3 JlomyckaeTcs NpHMEHEHHWE AHAIOTMYHBIX CPEACTB IOBEPKM, 0OECreuHBaIOIIHX

omnpe/iesieHHe METPOJIOTHYECKHX XapakTeprcTHK nosepseMsix CH ¢ TpebyeMoii TOYHOCTBIO.
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[pumeyanue. [IpH HEBO3MOKHOCTH BBINOJHEHWH COOTHOweHHs "1/5" nomyckaeTcs MCMONb30BAaTh ITANOHBI
C YMOMSAHYTBIM cooTHomeHHeMm a0 "1/3", npu 3ToM morpewHocts UK He 10/DKHA BBIXOAWTH 33 rpaHMibl, pasHbie 0,8

oT mpezena gonyckaemoi norpeusoctd UK.

3 TPEBOBAHMS K KBAJTU®UKAIIMU NOBEPUTEJIEN
3.1 [IloBepka KaHaIOB JIOJDKHA OCYLIECTBJIATHCS IPEACTABUTENIEM AKKPEINTOBAHHOM

METPOJIOTHYECKOH CITyKObl/OpraHu3aIfHy.

4 TPEBOBAHMUA K BE3OITACHOCTH
4.1 Ilpu npoBeJCHUH TOBEPKH JIO/DKHBI BBINOJHATHCS TpeOOBaHMA MO 0e€30MacHOCTH,

M3JI0)KEHHBIE B OKCIUTYaTallMOHHOH JIOKYMEHTALUMH HCHOJIb3yeMbIX CPEICTB MOBEPKH M KAHAJIOB
KOMILIEKCa M 0o0mmx TpeboBaHMii 3nekTpodesonacHocTH («lIpaBHiia TeXHHYECKOH SKCIUTyaTallHH
3JIEKTPOYCTaHOBOK notpebuteneit», FOCT 12.2.007.0-75, T'OCT 12.1.019-2009).

4.2 Tlepconan, mnpoBOASAIIMHA IOBEPKY, HOJUKEH MPOXOAHTh HHCTPYKTAK IO TEXHHKE

Oe30macHOCTH Ha paboyeM MecTe M HMETh IPYIINY 0 TEXHUKE JIEKTPOOE30MaCHOCTH HE HUKE 2-Oi.

5 YCJIOBUS MOBEPKHU U NOJIFOTOBKA K HEH
5.1 Ilpu npoBeieHUH NOBEPKH JAOJKHBI OBITH COOIIOAEHBI CIIEYIOLIHE YCIOBHS:

Ycii0BHs B TOMEIIEHHH aNNapaTHOil (cepBepHOii):

- TEMIIEpaTypa OKpy»Karouero Bo3ayxa, °C 204+5;

- OTHOCHTEJIbHAA BIAXKHOCTh BO31yXa,% He Oonee 85;

- atmocdepHoe naBneHue, klla ot 84 no 107;
- HaNpsUKEHUE nUuTaHus, B ot 215 no 230;
- 4aCTOTa IIEPEMEHHOro Toka, I'u 50+0.4.

Ipumevanne: IIpn HeBO3MOXKHOCTH OOecreueHHs HOPMAIbHBIX YCIOBHii, MOBEPKY MPOBOAAT B (aKTHYECKHX
YCHIOBHAX SKCIutyatauuu. Ycnosus nosepkd MK Ha mecte skcnyatauuu He AOJDKHBI BBIXOAMTH 3a Mpeaenbl paboumx

YCIIOBHH, YKa3aHHbIX B TeXHMYeckoil aoxymentauud Ha MK u stamons.. B 3TOM cinyuae a0mkHBI OBITH paccuMTaHsl

npeaenst gonyckaembix norpemHoctei MK 1 3TanonoB A hakTnueckux ycaoBuii MOBEPKH.

5.2 Ilepen npoBeJeHHEM IOBEPKH, CPEICTBAa MOBEPKH M BCIOMOTaTElbHOE 000pYI0BaHHE
JIOJDKHBI  OBITh MOATOTOBJEHBI K paboTe B COOTBETCTBHH C YKa3aHHUSAMH B 3KCILUIYaTallMOHHOM

JOKYMCHTAIIHH.
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6 IPOBEJIEHUE IIOBEPKH
6.1 Breurnuit ocMoTp
6.1.1 Ilpm npoBeAeHHUH BHEIIHEr0 OCMOTPAa I[POBEPHUTH OTCYTCTBHE MEXAHHMYECKHX

MOBPEX/ICHHUI COCTABHBIX YacTeH KaHAIOB KOMIUIEKCAa, BUIUMBIX MOBPEKACHHIH H30IALHH KaOeIbHbIX
JINHHH CBSA3H.

6.1.2 H3mepurenbHble KaHalbl, BHEIIHHH BHJ KOMIIOHEHTOB KOTOPBIX HE COOTBETCTBYET
TpeOOBaHUAM KOHCTPYKTOPCKO#H IOKYMEHTALIMH, K TOBEPKE HE JOMYCKAKOTCA.

6.1.3 Y6enutbcs, 4TO HAIMUCH U 0003HAYEHHMS HAHECEHBI HA KOMIIOHEHTHI KaHAJIOB KOMILIEKCa
YETKO U COOTBETCTBYIOT TPEOOBAHUAM MPOEKTHON M KOHCTPYKTOPCKOH JOKYMEHTALHH.

6.1.4 IIpoBepuTh HaTHYKE CIEAYIOIIHX JOKYMEHTOB:

- IEHCTBYIOIIEE OMHCAHHE THIIA CPE/ICTBA H3MEPEHHH W HACTOSIIAsS METO/IMKA NTOBEPKH;

- JICHCTBYIOILIIME CBUIETEILCTBA O MMOBEPKE MEPBHYHBIX H3MEPUTENBHBIX NpeoOpa3oBarese
BXOAALIMX B COCTAB HM3MEPHUTEIbHBIX KAaHAJIOB KOMIUIEKCa (NMpH NPOBEACHHH TEPHOJANYECKOI
TIOBEPKH).

6.2 OnpoboBanue
6.2.1 TloBepsieMble KaHaJIbl KOMIUIEKCOB H 3TAaJOHBI MOCIE BKIKOYEHHs B CETh NPOrPEBAIOT B

TEYCHHE BPEMEHH, YKa3aHHOTO B IKCIUTyaTallHOHHOM JOKYMEHTALIHH.
6.2.2 OnpoGoBaHue KaHAJIOB KOMIUIEKCOB IPOBOASAT B COOTBETCTBHH C DPYKOBOJICTBOM IO

aKcIulyatauun. Jlomyckaercs cosmemath onpoOoBaHHE C IMPOLEAYPOH TNPOBEPKH MOTPELIHOCTH

KaHaJIOB.
6.2.3 lonreepxnenue uaentHukauuu I10 yreepxaentomy Tuny CH
Onepauus «Iloarsepxaenne uaeHtudukauun [10 yreepxkaennomy tuny CHU» coctout M3

CJICAYHOUIHX 3TAIOB:

- ompe/ieNieHHe HICHTH(PHUKAMOHHOTO HAWMEHOBAHHUS [IPOrPaMMHOI0 00ECIICYEHHUS;
- OIpeJie/IeHHe HOMEPa BEPCHHU (MIEHTH(PHUKALHMOHHOTO HOMEpPa) MPOrpaMMHOro 00ecreYeHHs.
6.2.3.1 Onpesienenne naeHTHYUKALHOHHOTO HAUMEHOBAHMS IIPOrPAMMHOI0 0OecredeH s.

,}_IJUI ONpEACIICHUA HlleHTHCbPlKauHOHHOFO HAaUMEHOBaHUA MNPOrpaMMHOI0 obecrieueHus

KaHaJIOB KOMIIJIEKCA OIpEeaeiIsioT nﬂemu(bnxauuonume HAaUMEHOBAaHHA €ro0 METPOJIOITHYECKH
3HAYHUMBIX IIPOrpaMMHBIX KOMIIOHEHTOB:

- BCTPOEHHOro mnporpamMmHoro obecrneuenuss kontpomtepa [ITK MIICA «lllueiinep

Onextpuk» (nanee BI1O xontpomiepa [ITK MIICA «lllneiinep DnekTpuk»);

- BHelHero nporpammuoro obecnedenus «OPC Factory Server» (manee I1O «OPC Factory
Server»);

- BHemIHero nporpammuoro obecnedenus «Proficy iFix OPC Client» (IIO «Proficy iFix OPC

Client»);
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«1Iueiinep DnekTpUK» HEOOXOIUMO:

KOTOPOMY OCYILIECTBIISETCS CBA3b (PUCYHOK 1);

- BeiOpathb onepauuio «Upload OS from

- BHenHero nporpaMmHoro obecneuenus «MBE Driver» (I1O «MBE Driver»);
IIpumeyanne: Bueninee [10 komriexca onpeaenseTcs IPOEKTOM.

s onpenenenus uaeHTH(uKanuoHHOro HauMeHoBaHus BIIO xontpomnepa INTK MIICA

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

- YCTAHOBHTBH CBsA3b C KOHTPOJUIEPOM IIYTEM BblGOpa KOMMYHHKAIIHOHHOTO IIPOTOKOJIA, IO

device» B OTKpBIBLIEMCS OKHE (PUCYHOK 2).

BY schneider Hlectne 0SLoader: Cammwnication Protocoll 4 =101 x| BY schneides Electric 05Loader Modbus Target =101 x|
Schneides Electic 0SLoader 1 Schneidax Electric 0SLoader
Step 1: Please select cne of the fisted protocds ! Stop 2 Fleace select the Taget Devee
i
=- = = = = J = e —
1 Plaase chooss & comnunication diiver ~Device Type— ——‘—‘——'-—] ~ Devicas
e & Pioges € Drodt Dovics | __|5°'" ___]M
f UNTLWO! € LocaiHead € Remote /0 Diop T Nece138-RC
| FA rimiden Eicpmade i :
} —
J
l rTagetAddess ———————————— |
|
| Modbaz Adders |
| I-——_ |
- = T i —_' | | Trodeiound =
|
I~ Modbus Phs target | |
[ | cars] sgrc| Pooeds|
< Back Neut > Oes | Hep | < Back Oe | e |

a) BbIOOp KOMMYHHKALHOHHOTO NPOTOKO/A

0) BBOJ azpecc yCTpoiicTBa

Pucynok 1 — YcTaHoBKa CBA3H ¢ KOHTPOJLIEPOM

FY schoesder ectsic 05t oader: Dper abion =lcix
v’ o =TT e —— T e =Ry |
| Schnedes Electic DSLoader {
| Step 2 Please select which cperation shoud be pefamed J
== =1 e & = aegie
- Select 0 i
1 '
 Powrtosd 05 io device !
@ Upkoad0S fiom devce |
[ Efename
| [C\Guantuam o\ 140CPUSTI60 b Bosse | |
o | v |

Pucynok 2 — Beibop onepauuu
©) JIna xoutposepoB Modicon M340, MS580:

Vizm) lucr

E
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Loader».

BBIManarouiero cnucka «Addressy;

- 3anyctuTh I10 «Unity Loader» (UnityLoader.exe);

81 Unity Loader 2.3
Project | Fimware | Options | About |
FREP = -PLC Project— —
I EI __I m I Enchie Transter
Name: [ Name: {
LastBuid | E LastBuld |
Vession: [ Version: |
-PCProject Data-————— e PLCPioectData —————  ——— —————
[ =] | M) | e o
Name: |
LastBuid |
™ F Fom | Tel 2M: = Fom | To |
XMW 7 Fom | To | ]W: = From-| To |
UnlocatedData: | | Unlocated Datax =
~PC Project Files ~PLC Project Files
I 3 -.J m [T Endte Trandet
UsetWebFles: | DataStoage | UserWebFles | DataStwage |
£ L Memory Card

[Madx BB =] Addess 1216303 ~] AC | !sm I Free Space: |

Scan . | I Connect | PC<=> PLC J Transtes J St FLC I Cloze l

PucyHnok 3 — YcTaHoBKa CBA3M ¢ KOHTPOJLIEPOM

- BbIOpaTh KOMMYHHKALMOHHBIH MPOTOKON B BhimanamomieMm crucke «Media» (Ha BKIaake

«Project»), M0 KOTOPOMY OCYLIECTBIIAETCS CBA3b (PUCYHOK 3), ecnu TpeOyeTcs BBECTH aJpec B MoJie

- YCTAHOBHUTB CBA3b C KOHTPOJUIEPOM IIYTEM HaXKaTHs Ha KHOIIKY C HAAITUCBIO «Connect»

- nepeiiTu Ha BKIaAKy «Firmware» B OTKpbIBLIEMCS OKHe (pHCyHOK 4) B mporpamme «Unity

(3 Uity Lowder 23 s P e R @q
f
| Prome Fmwae | Optore | Abaut | |
|HR = Ac - — i
LI s | I~ Save on Memory Card T oModie [ |
Deve. [ Vess [ Descipion Deves I | Descagion | Dewvce T Vein_| Descaghon Hadwars 10 | Marudachaedon | 18| Chamel | indes |
| [BMAP342000 (280  CPU 34020 Mods Ethemet ' 007 ®@w0ae 4 0 0
BMOCPUMEE S (450  8MXCPU WEE she - cla§ (U S P | B
| B
rn
Ll
Kl
() P — P t | L]  P— I i
MAC Addere  (O0BOF41282€ ‘ { MAC Addess  [0OBDFE128287 i
| |
| H
|
i
|
~Comection —— —— — [ ——— - — | - Correcton - — MemoyCas o ——— —
Meda [Eoewet -] Adses: i35 -] AC UM Swe [O Froe Space: (10957 38 | t Meda [Themer -] Addess [S28315 -] PiC RN Swe 0 Froe Space. [14567 68
| — e e e R R =
S~ = —— = = - = x—=z2 -~ =

OneKkTpuK» (11 KoHTposuiepoB Modicon M340, M580)

Pucynok 4 — Unentudukaunonnoe Haumenosanue BITO koHTpoiiepa komruiekca «l1Iueiaep

Yiam) flucr A N° gokvm,
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Texymee unentupukanmonnoe HaumeHoBaHue BIIO konTtpomnepa komrutekca «lllneiinep
DJEKTPHK» MPH TMPOBEJECHUU IMEPHOAMYECKOH MOBEPKH JOHKHO COOTBETCTBOBATH OMNPENEIEHHOMY
IIPU NIEPBUYHOI MOBEPKE.

WUnentndukannonnoe HaumeHoBanue [10 «OPC Factory Server» otoOpakaeTcs npu 3amycke
«OFS Client» (OFS Client.exe).

Jns omnpenenenus wuaeHtudukaumonnoro HammenoBaHus [10 «Proficy iFix OPC Client»
HeoOxomumo 3anyctute OPC PowerTool (OPCDidw.exe), BoiOpaTh nmyHKT MeHi «Help->About
Power Tool» (pucyHok 7).

s onpenenenus uaeHTHuKauuoHHOro HammeHoBaHus [1I0 «MBE Server» HeoOxoaumo
3anyctuth MBE PowerTool (MBEDidw.exe), BeiOpats nmyHkT meHio «Help->About Power Tool»
(pucyHoK 6).

6.2.3.2 Onpenenenne HoMepa BepcHH (MACHTH()HUKALMOHHOIO HOMEpa) IPOrpaMMHOIO
obecrnieueHus

Jlis  ompeneneHus HOMEpa BEpCHH IPOrPaMMHOr0 o0ecredyeHHss KaHaJIOB KOMILIEKCA
OIpeJeA0T HOMEpa BEPCHI €ro METPOJOTHYECKH 3HAYUMBIX IIPOrPAMMHBIX KOMITOHEHTOB.

Jns onpenenenus Homepa Bepcuu 10 xommiekca «lllHeizep DnekTpHK» ONPEENsOT HOMEPA
BEPCHI €ro METPOJIOrHYeCKH 3HAYUMBIX TPOrPAMMHBIX KOMITOHEHTOB.

Jlis onpenenenuss Homepa Bepcuu BIIO kontposuiepa xommiekca «llluedinep DiaexTpux»
HE0OX0aUMO:

a) J1ns xoutposiepa Modicon Quantum:

- 3anmycTuTh I10 «OS Loader» (OS Loader.exe);

- YCTaHOBUTH CBSI3b C KOHTPOJUIEPOM ITyT€M BHIOOpa KOMMYHHMKALMOHHOTO IIPOTOKOJA, T10
KOTOPOMY OCYHIECTBIIAETCS CBA3b (PUCYHOK 1);

- BeiOpathb onepauuto «Upload OS from device» B oTKpbIBIIEMCSE OKHE (PUCYHOK 2).

6) Jlna xoutponnepos Modicon M340, M580:

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

- BBIOpPaTh KOMMYHHKAllHOHHBIH MPOTOKOJ B BhimajarouieM cnucke «Media» (Ha BKIajake
«Project»), 10 KOTOPOMY OCYILECTBIISETCS CBA3b (PUCYHOK 3), eciu TpeOyeTcs BBECTH aJpec B IMOJIE
BhINajiaronero cnucka «Address»;

- YCTaHOBUTH CBA3b C KOHTPOJUIEPOM IYTEM Ha)KaTHs Ha KHOMKY ¢ Haanmuchio «Connect»

- mepeiTH Ha BkIaaky «Firmware» B oTKpbIBIeMcsi OKHe (pucyHOK 4) B mporpamme «Unity
Loader».

Texymas Bepcuss BIIO konTposutepa komiuiekca «llIHelinep DNEKTpUK» NPH INPOBEICHHUH

MepHOAMYECKON MOBEPKH JOKHO COOTBETCTBOBATH ONPEACIEHHOMY IIPH NMEPBUYHOMN MOBEPKE.

Vi e

4222-022-45857235-2020MI1

Wizl suucr | e i fogn. _1Jarg




Homep Bepcuu I10 «OPC Factory Server» (manee — I10 «OFS») oTobOpakaercs mpu 3amycke

«OFS Client» (OFS Client.exe) (pHcyHOK 5).

Number of Groups
Active Groups
Number Of ltems
Active ltems
Sync Read

Sync Wiite

Interfaces

Notfications Sent
items Nothed
Async Requests
Asyec Read
Async Write
Async Relesh
Bad Quaities

Total Connections
Total Groups
Total ltems

PC Ticks

Status

Pucynok 5 — Unentnduxaunonnoe Hanmenosanue [10 «OPC Factory Server»

n
H
1547
1547
38356
B

oPCw1 OPCv2
0 0

oo oo o
o oo oo o

n
k)]
24307
0080103C
FAunning

Version V3 60 3108 0

s onpenenenns Homepa Bepcun [0 «MBE Server» neoGxoammo 3amyctuts MBE

About Power Tool

Hi « Power Tool for: 0K
@ MBE I/0 Server v7.46d
=

® 2013 GE Intelligent 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 — Unentudukaunonnoe naumenonanue [10 «OPC Factory Server»

PowerTool (MBEDidw.exe), Boi6pats nmyHKT MeHio «Help->About Power Tool» (pucyHok 6).

Jlnis onpenenenus Homepa Bepcuu [10 «Proficy iFix OPC Client» HeoOX0aMMO 3alyCTHTH

OPC PowerTool (OPCDidw.exe), BoiOpats nyHkT MeHI0 «Help->About Power Tool» (pucyHok 7).
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OPC  power Tool for ok |
&, Proficy FIX OPC Client Versiorv 7.46g

Copyright @ 2015 GE Intelligent 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 7 — Unentuduxaunonnoe naumenosanue [10 «Proficy iFix OPC Client»

[Ipu npoBeileHHH MEPBUYHON M nepHoandecKoi noBepok Bepcuu [10 n0mkHBI OBITH HE HHXKE

yKa3aHHBIX B onucaHuu tuna CH.

6.3 OnpeneneHne METPOJIOTHYECKHX XapaKTEePHCTHK
6.3.1 OnpeneneHHe NOrPEIIHOCTH KaHajJa M3MEPEHHs CHIBl TOCTOSHHOTO  TOKa

(xanauel BHaa 1,2)

6.3.1.1 OrcoenMHHUTH IEpBHYHBIH Mpeodpa3oBaTe/ib OT BXOAHBIX KJIEMM IIPOBEPSIEMOro
KaHaJa.

6.3.1.2 Ilogxmouuts Kanubpatop K MpOBEpIEMOMY H3MEpPHUTEIbHOMY KaHamy. [lpu
TMOAKIIIOYEHHH HEOOXO0IMMO PYKOBO/ICTBOBATHCS IKCIUTYaTAllMOHHON JOKyMEHTAllMeH Ha KaruOpaTop.

6.3.1.3 IlocnenoBarenbHO MOJAATh OT KaaHOpaTopa Ha BXOJ KaHaua MATh 3HAYEHHH BXOJHOIO
toka (Ii), pactipenenenHsIx mo auanaszony (5 %, 25 %, 50 %, 75 %, 95 %).

6.3.1.4 Jlna kaxaoro 3HaueHus [i MPOU3BECTH OTCYET Pe3y/IbTaTOB U3MEPEHHS B NIPOBEPSIEMOM
KaHajie 1o moka3aHusM Ha auciiee APM. B cinydae otoOpaxkenus li na APM B Buae u3Mepsemoit
(u3nyecKOH BETMYHHBI B MHJKCHEPHBIX €JHHHMLAX, 3a(UKCHpPOBaTh ee 3HadeHHe. B ciydae
orobpakenus Ii Ha aucruiee APM B Buae wumdpoBoro koaa (JABOMYHOrO, JECATHYHOIO,

ILIECTHA/IIATEPUYHOr0), MIEPECYHTATh KO B 3HaYeHHs (PM3HUSCKON BeaUYnHBI 110 hopmysie (1):

= A Yl —x..
A"]M — Amln + (Amax min ) (xH!M xmm ) y (l)

X =X

max min

rne Ay, — U3MEPEHHOE 3HAYeHWe (PU3HYECKOH BEMYHMHBI, COOTBETCTBYIOLIEE 3aAHHOMY
(TekyuieMy) 3Ha4YEHHIO BXOJHOIO TOKa;

Amax — MAaKCHMaJIbHOE 3HA4YEHHE H3MEpPSEeMOH B JaHHOM KaHalne (hU3MYECKOW BEIMYHHEI
(BBIXOZHOTO TOKA);

Amin — MHHHMQJIbHOE 3HAa4Y€HHE H3MEpSeMOil B JaHHOM KaHane (H3HYECKOH BEIMYHHBI
(BBIXOJHOTO TOKA);

Xypy — 3HAUYEHME BBIXOJHOTO KOJa, COOTBETCTBYIOLIEE 3a/JlaHHOMY (TEKyIlemy) 3HA4eHHIO

BXOJIHOI'O TOKa;

[l
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Xmin - MHHHMMAJIBHOE 3HAYEHHE KOJa, COOTBETCTBYIOIEC MHUHHUMAJIBHOMY 3HA4YCHHIO TOKa
B JTHAITIA30HE;

Xmax -~ MAaKCUMaJIbHOE 3HAa4Y€HHE KOJa, COOTBETCTBYHOIIEEC MAKCHUMAJIBHOMY 3HAa4Y€HHUIO TOKAa B
JAHanasoHe

PaccuuTaTh MOrpeIHOCTH H3MepeHus 1o ¢opmynam (2) wiu (3):

_Yl = :u:m —imu '100%’ (2)

max min
rje y; — NpUBEJEHHAs K JMANa30Hy H3MEPeHHH TMOrpeliHOCTh U3MEepHTEIbHOro KaHaia 0e3
ydeTa HepBHYHOTO Mpeodpa3zoBaTes;
Aq0 — 3aJaHHOE 3HAUeHUE (U3HYECKON BEJIMYMHBI, COOTBETCTBYIOIIEE 3a/laHHOMY (TEKYILEMY)

3HAYCHHIO TOKA;

A -—-A
A — UM a0 |, X , (3)
l Amax = Amm §

rae A; —abcoyoTHas IOTPEelIHOCTh M3MEPHUTENIbHOrO KaHala ©Oe3 ydera MEpBHYHOIO
npeoOpa3zoBarens;
XN — Inana3oH u3MepeHui (pU3MYeCKOi BeJIHYMHBI JUISA JJAHHOTO KaHaua;
[Ipenensr nomyckaeMoif IMPHUBEJEHHOH IOTPENIHOCTH HM3MEPUTENBLHOTO KaHala C y4eToM

NEPBHYHOTO Mpeobpa3zoBaTelisi ONpeaeNsoT o Gpopmysie:

Yilx=il’lV(Yl)z+(Y0)2 ’ (4)

rae Yo = Mpeaciibl HpHBeHCHHOﬁ MOrpe€IIHOCTH [NEPBHYHOIO HU3MEPUTEIIBHOI'O

npeoGpa3013aTeJm, BXOJSIIErO B COCTaB JaHHOTO U3MEPHUTEIIBHOIO KaHaja, %.

[Ipenensr momyckaemoif abGCOMIOTHOM MOrPElIHOCTH H3MEPHTENBHOIO KaHala C YYeToM

MEPBUYHOTO Ipeobpa3oBaTes onpenessoT no Gopmyie:

Am:=il-"1V(AI)Z+(AO)2 ’ (5)

rze Ao — npejiesnbl abCOMOTHOM MOrPEITHOCTH EPBHYHOIO H3MEPHUTEIBHOIO Npeodpa3oBareis,
BXOJIAIIIEro B COCTaB JaHHOIO H3MEPUTEIBHOTO KaHaa.

Pe3ynbTaThl H3MepenHii U pacueToB cBecTH B Tabiuiy Al [puioxenue A.

6.3.1.5 Pe3ynbTaThl NMOBEPKH CHUMTAIOTCS MOJIOKHTEIbHBIMH, €CJIIHM TPEAeasl J0MycKaeMoit
MOrPENIHOCTH COOTBETCTBYIOLIEr0 M3MEPUTEILHOIO KaHajla C y4eTOM IepBHYHOTO Npeobpa3oBaTelis

Haxo4aTCsd B IIpeaciax 3HAYEHHUH, YKa3aHHBIX B OITHCAaHHH THIIA.
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6.3.2 OmnpezneneHue MOrPEIIHOCTH KaHajla, HMEIOIIEr0 B COCTaBE TEPMONpPeoOpa3oBaTellb
CONpPOTHBJICHHS (KaHaJbl BUAA 3)

6.3.2.1 OrcoeauHUTs TEpMOINpeoOpa3oBaTelb COMPOTHUBIEHHS OT BXOJAHBIX KJIIEMM
MOBEPSAEMOro KaHama.

6.3.2.2 TloakmrouuTh  KanuOpaTop  (Mara3MH  CONPOTHUBIIEHHH) K  TOBEPAEMOMY
H3MEpHUTEIbHOMY KaHamy. [Ipu nmojakirodeHHn HeoOXOAMMO PYKOBOJCTBOBATHCS IKCILTYyaTALIMOHHOM
JIOKYMEHTAIHEH Ha 3TaJOHBI.

YcTaHOBHTH Ha KauuOpatope (MM Mara3MHe COINpPOTHBIIEHHMH) IOCIEI0BATENIBHO IIATh
3Ha4yeHu# conpotusiieHus (Ri), cooTBeTCTBYIOIMIEE 3HAYECHHIO TemriepaTypsl (B cooTBeTcTBUU ¢ HCX),
pacnpeie/ICHHBIX 110 AHana3oHy H3MEPEHHs TEMIIEpAaTypbl H3MEPHTEIbHOro KaHana (5 %, 25 %, 50 %,
75 %, 95 %).

6.3.2.3 Jlna KakI0ro YCTAaHOBJIEHHOTO 3HauyeHHs Ri TNPOM3BECTH OTCYET pe3yJIbTaTOB
H3MepeHHs (QU3MYECKOH BETHYMHBI B MPOBEPAEMOM KaHajle MO MOoKa3zaHMsM Ha juciuiee APM. B
caydae orobpaxkenus Ri Ha aucruiee APM B Buje wu3MepseMoil (DH3HYECKOHW BEIHYMHBI B
HHKCHEPHBIX €/IMHHUIAX, 3a()HKCHPOBaTh €€ 3HaueHHe. B ciyuae otoOpaxkenus Ri nHa APM B Buje
uudpoBoro koaa (ABOMYHOrO, AECATUYHOTO, MIECTHAAUATEPUYHOrO), MEPECUUTATh KOJ B 3HAYEHHS
usuueckoii BenmuuHe! no dopmyse (1) u paccunTarh abCOMOTHYIO MOrPENIHOCT H3MEPHTEIBHOIO

KaHasia 0e3 ydeTa nepBHYHOro npeobdpasoBaresns o Gopmyse:

AR = Tua,u —Tmo’ (6)
rae Ty, — W3MEpeHHOe 3HaueHHe TeMIIepaTyphl, COOTBETCTBYIOIEE 3aJaHHOMY (TEKylIeMy)
3HA4YEHHIO CONpoTHBIeHus, °C;

T:0 — 3amaHHOE 3HAYeHME TEMIEPATypbl, COOTBETCTBYIOLIEE 3aJAHHOMY (TEKylIeMy)

3HA4YEHHIO CONPOTHBIIEHHUS, °C;

Hpeuenbl IIOHchﬁCMOFl abCOTIOTHOIM INOrpeIIHOCTH HM3MEPHTEIIBHOTO KaHalla C Y4YE€TOM

TMIEPBUYHOIO NIPe0Opa3oBaTeNst ONpeNesioT 1Mo Ghopmyie:

-

Ay =11,1 (AR)2 +(Ao)_ ) (7)

rae Ag — mpeaensl JOIMyCKaeMoil abCOMIOTHOH IMOrpelIHOCTH TepMonpeoOpa3oBaTels,

BXOJAIIEro B COCTaB JaHHOI'O H3MEPUTEIIBHOTO KaHala.

Pe3ynbTaTel H3MepeHHH U pacueToB cBecTH B Tabnuiy Al Ilpunoxenue A.
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6.3.2.4 Pe3ynbTaThl MOBEPKH CYHTAIOTCS MOJIOKHTEIbHBIMH, €CJIH IIPEEbl JIOMyCKaeMOoi
MOTrPelIHOCTH COOTBETCTBYIOIET0 H3MEPHTENIBHOrO KaHala C y4eToM IEepBHYHOro mpeodpa3soBarelis

HaxoJATCA B MIpeJeiiax 3HAYECHUH, YKa3aHHBIX B OIMMTHCAaHHMH THIIA.

6.3.3 OmnpezneneHne MOrPeMIHOCTH KaHala HH(PO-aHAIOrOBOrO NMpeodpa3oBaHHs B CHIHAJIBI
CHJIBI IOCTOSIHHOTO TOKa B AHana3oHe ot 4 710 20 MA (kaHais! Buja 4,5)

6.3.3.1 OTCOE€AMHUTH HCIOIHUTEIBHOE YCTPOMCTBO OT BBIXOAHBIX KIJIEMM IOBEPSAEMOro
kaHana. [loaxmounTs KanuOpatop B peKHME H3MEPEHHs TOKAa K IIOBEPSIEMOMY HM3MEPHTEIbHOMY
ka”aiy. Ilpu noaxioueHHH HEOOXOAHMO PYKOBO/ICTBOBATHCS HKCIUTYaTallMOHHOM JIOKyMEHTALIMEH Ha
KasmbpaTop.

6.3.3.2 IlocnenoBarensHo 3anath ¢ aucruies APM He MeHee NATH 3HAYCHHH YNpPaBIsAeMOro
napaMeTpa (MHKEHEPHOIO 3HA4€HUs), paclipeelIeHHbIX MO Juana3oHy ynpasieHus (5%, 25%, 50%,
75%, 95%).

6.3.3.3 Jlnsa KakAOro 3aJaHHOTO 3HAYEHHs MapaMeTpa BBIMOJHHTHE H3MEPEHHE CHIIBI
MOCTOSSHHOTO TOKa C IOMOUIIBIO KajiuOparopa M pacCUMTaTh IMPUBEJCHHYIO [OTPELIHOCTh

M3MEPHUTENBHOr0 KaHasa 1o gpopmyse:

| R |
¥ =iI—"”’—‘“-IOO% (8)

max — Lmin
TJI€ Yisux — IPHBEAEHHAS MOTPELIHOCTh H3MEPUTEIBHOIO KaHana, %o,
Liisu — H3MEPEHHOE 3HAYEHHE BBIXOIHOIO TOKA, MA;
L1an — 3a1aHHOE 3HAYEHHE BBIXOJHOIO TOKA, MA;
Imax — MAKCHMaJIbHOE 3HaYEHHE BBIXOHOr0O ToKa (20 MA);

Imin — MUHMMaJIBHOE 3HAa49€HHE BBIXOIHOIO TOKa (4 MA).
PesynbTaTel M3MepeHHuit H pacyeToB cBecTH B Tabimuy A2 [puinokenue A.

6.3.3.4 PesynpTaThl NMOBEPKH CUHTAIOTCS MOJOKHUTEIBHBIMH, €CJIH TpEebl A0MyCKaeMOi
MOrPeIIHOCTH M3MEPHUTENbHOr0 KaHala HaXOUATCA B Ipejenax 3HAa4eHMH, YKa3aHHBIX B OIHCaHHH

THIIA.

7 O®OPMJIEHHME PE3YJIbTATOB IIOBEPKH
7.1. KanHanbl KOMIUIEKCa CYHTAIOTCS MPOLICAIIAMH MOBEPKY C  MOJIOKHUTEIHBIM

PE3YJIbTATOM, €CJIH MOrpeUIHOCTH H3MEPHUTEIBHBIX KAHAJIOB HE BBIXOAAT 3a YCTAHOBJICHHBIE JUISI HUX

npeebl.
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7.2 Tlpu TOJIOKHUTEJBHBIX Ppe3y/bTaTaXx TOBEPKH KaHAIOB O(OpMIISAETCS CBHAETEIBCTBO
0 moBepKe. 3HaK IMOBEPKH HAHOCHTCS HAa CBHIETENIBCTBO O noBepke. K CBUIETENBCTBY IPHIIAraloTCs
MPOTOKOJIBI C pE3YJIbTaTaMU ITOBEPKH.

7.3 Ilpu oOTpHULATENBHBIX pe3yJibTaTaX I[MOBEPKH KaHAJOB BBHINTHCBHIBAETCS M3BELICHHE

O HEMPHTOAHOCTH K MPUMEHCHHIO.
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IIpuioxenne A

(obs3aTenbHOE)
CDOpMa IIpOTOKOJIA ITOBEPKH
Tabmuua Al
TioeaeiEt penens
- IMorpewHocTs s JI0MyCKaeMoi [penensi
3HaueHHsa PU3NUECKOI HIMEpHTENLHOTD 0MyCKAaeMO forpemHOCTH JOMyCKAEMOit 2
Tposepsiemas | BEIHUHHBI KOHTPOAHPYEMOrO kanama 6¢3 yuera [OrpeLHOCTH ESEDETCREHOND NOrPEMIHOCTH §
Kanan TOYKa, HapaMcIpa NepBHYHOrO L Kanayia c yyerom | WIMEPHTENbHOrO | S
% nuan. npeoGpasosarens, e e NIEPBHYHOTO kanana, 2
npeobpasosates, npeodpasoBatens, | YCTAHOBJICHHblE | ©
3anannoe W3mepennoe YI,AI,AR A P! ) HIL
3HAYEHHE JHAYEHHE T0,80 YMK,AHK
1 2 4 5 6 7 8 9
5
25
50
75
95
Tabauna A2
Ipesen
IpoBepsemas 3anaHHOE 3HAYCHHE H3mepentoe ITpuBenenHas JIonycKaeMoit
Kanan TOYKa, BBIXOJIHOIO TOKA, Ly, 3HaYEHHE BBHIXOIHOTO norpewHocTs UK NOrPEIHOCTH 3axmoueHue
% nuan. MA TOKA, Ly . MA Yinuxs %0 H3MEPHTEILHO
ro kauana , %
1 2 3 - 5 6 7
5
25
50
75
95
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