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HacTtosilwas meToamnka pacnpocTpaHsieTcss Ha Komnnekcbl nporpamMMHO-TEXHUYECKUe

cpeacrtea SKCNnepmnmMeHTaribHoro nccnengoBaHnA

WNHTepBan mexay nosepkamun — 2 roaa.

1 ONMEPALINA NMOBEPKU

1.1 MNpw npoBeAeHMN NOBEPKM AOMKHbI ObiTb BbIMOMHEHbI CrieaytoLmMe onepaumm:

METPOJIOrM4eCKmnX

MWUKPOMPOLIECCOPHOM CUCTEMbI aBTOMaTu3auuMu noxapoTyweHus «lUHenaoep JnekTpuk»

(p,anee - KOMI'IJ'IeKC) n yCTtaHaBliMBaeT obbewm, yCcrnoBud noBepPKM KOMMIEeKca, MeTodbl U

XapaKkTepucTmK

namepuTenbHbix kaHanoB komnnekca (UK) n nopsaok ogpopmMieHms pesyrbTaToB NoBEpPKU.

Homep BbinonHeHne onepaunn
Ne HanmeHoBaHne onepauum nyHKTa Nnpu NOBEPKU
METOOVKN | nepBUYHON | NEPUNOANYECKON
1 | BHewHnn ocmoTp 6.1 + +
2 | OnpoboBaHue 6.2 + +
MNoaTtBepxaeHne naeHTndurkaumm
3 6.2.3 + +
MO yTBepxaeHHomy Tuny CU
4 OnpepgeneHne MeTponorn4yecknx 6.3 + +
XapaKTepUCTUK CUCTEMBbI '
5 Odhopmnenne pesynbtaToB 2 + 4
NoBEPKMK

2 CPEOCTBA NOBEPKH

2.1 Kannbpatop MHorodyHkumoHanbHbin TRX-IIR dompmbl «Druck», BenukobputaHums,

Homep no ocpeectpy Ne18087-04.

2.2 MarasunH conpoTmBneHuss marasumH conpotusneHnn P4831, MO "Mwukponpunbop”,

YKpawuHa, r.J1bBoB, Homep rno 'ocpeectpy Ne6332-77.

2.3 lNpumeHsiemble Onsi NOBEPKU CpeacTBa U3MEPEHUN O0SMKHbl UMEeTb AeNCTBYoLWme

cBunaeTesrnbCTBa O NOBEPKeE.

2.4 [onyckaeTcsi NPUMEHsITb OpPYyrMe CpeacTBa MNOBEPKM C  aHanorMyHbIMU  UIK

NyHWnMn METPOJTIOTMYECKNMU XapaKTePUCTUKaMN.
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3 TPEBOBAHUSA K KBANTUOUKALIUN MOBEPUTENEN

3.1 K noBepke KOMMNEKCOB AOMyCKalOT NUL, OCBOMBLUMX PaboTy C KOMMIIEKCOM U
NUcrnonb3yemMbiMn  3TarioHaMu, W3YYUBLUMX HACTOSALWYK MeTOAUKY, aTTeCcTOBaHHbIX B
cootBetctBUM C [1P 50.2.012-94 «ICW. lopsgok atrectaumm noBepuTenen cpeacts

namepeHnn» (gaHHoe TpeboBaHne He pacnpoCTPaHAETCA Ha KannbpoBKy).

4 TPEBOBAHUA K BE3OINACHOCTH

4.1 MMpn NnpoBeAeHUN NOBEPKN OOSMKHbI BbINONHATLCA TpeboBaHMs no 6e3onacHoCTy,
N3NOXEHHblE B 3KCMNyaTaLMOHHOW [OKYMEHTAUUW WCNONb3yeMbIX CPEACTB MOBEPKU W
Komnnekca u obwwux TpeboBaHunm anekTpobeszonacHocTn («llpaBuna TexHU4ecKom
3KcnnyaTaumm anekTpoycTaHoOBOK notpebutenen», «lpaBuna TexHWkn ©6e3omacHOCTU npu
3KcnnyaTtauum anekTpoycTtaHoBoK notpebutenen», NOCT 12.2.007.0-75, NTOCT 12.1.019-
2009, NOCT P 51350-99).

4.2 lepcoHan, NpoBOAALLMIA NOBEPKY, AOSPKEH NPOXOAUTb MHCTPYKTaXK MO TEXHUKE
Be3onacHocTn Ha pabovyem MecTe U MMETb rpynny no TEXHUKE 3nekTpobe3onacHOCTU He

HUXe 2-0W.

5 YCNOBUSA NOBEPKU U NOANOTOBKA K HEMN

o

T

X

g

g

= 5.1 Npwn npoBeaeHnn NOBEPKN OOIMKHbI BbITb COBMIOAEHbI CneayoLmne yCcrnoBus:

'\.§ Ycnosusa B noMeLLeHnn annapaTtHon (cepBepHon):

wz

2 - TemnepaTtypa okpyxatoLlero Bo3sgyxa, °C ot + 15 go + 20;

§ - OTHOCUTENbHAadA BNaXXHOCTb Bo3ayxa,% ot 30 go 90;

2 - aTMocdepHOE AaBreHue, oT 84 po 107;

g - HanpshxeHne nuTaHuA, B oT 215 po 230;

A

3 - yactoTa nepemMeHHoro Toka, 'y 50 £ 1.
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5.2 Tlepea npoBeaeHWem MOBEPKW, CPEACTBA MNOBEPKM W BCrOMOraTenbHOe
obopynoBaHue AomkHbl BbITb NMOArOTOBMIEHbI K paboTe B COOTBETCTBUM C YKasaHUsIMU B
aKcnnyaTauvoHHON JOKYMEHTaLuu.

6 MPOBELOEHUE NMOBEPKHW

6.1 BHewwHuit ocmoTp

6.1.1 Tpu npoBeAeHUV BHELUHEro OCMOTPa NPOBEPUTb OTCYTCTBME MEXaHUYeCKuX
NOBPEeXAEHUIN COCTaBHbIX YacTel KOMMNIEKCOB, U30NSALUUN KabenbHbIX NMUHUA CBA3N.

6.1.2 WK, BHElWHWA BWA KOMMOHEHTOB KOTOPbIX HE COOTBETCTBYEeT TpeboBaHusM

- MPOEKTHOW AOKYMEHTAaLWUK, K NOBEPKEe He AO0NycKaloTCs.

6.1.3 YbeguTbes, UTO Hagnucu n 0603HaYeHnss HaHeceHb! Ha KOMMOoHeHTb! UK YeTko w
COOTBETCTBYIOT TPeBOBaHNAM NPOEKTHOW AOKYMEHTaLUWK.

6.1.4 lNposepuTb HanNu4yue cnegyowmnx 4OKYMEHTOB:

- 9KCnnyaTauuoHHYIO AOKYMEHTaLMI0O Ha KOMMneKc (PyKOBOACTBO MO 3Kcnnyartaumm,
pyKkoBOACTBO onepaTopa, dopmynsap);

- OeWCTBylOLME CBMOETENLCTBA O MOBEPKE NEPBUYHBLIX  U3MEPUTENbHBIX

npeoﬁpaaoaaTeneﬁ, BXO4ALLUWMX B COCTaB N3MEPUTESIbHbLIX KAHANOB KOMMNNEKCOB,

Hoon. oama

- nepeveHb UK, nognexalumx aKkcnepumMeHTansHoOMy UCCNeaoBaHuIo;

- MPOTOKON MPe/LLecTBYIoLLel NoBepKy;

- TEXHUYECKYIO [OKYMEHTaLUMIO U CBUAETENLCTBO O MOBEpKe aTarnoHoB (B crydyae
' MCTIONb30BaHMA NPy NOBEpKe 3TaNIOHOB 3aKasyunka).

6.2 Onpoboeanne

VIHC. IV OO0,

6.2.1 HOBepﬂeMblﬁ KOMMNMeKC 1 3TanoHbl nocne BKNOYEeHWA B CeTb NporpeBaloT B
TEYEHWUU BPEMEHMN, YKa3aHHOro B aKCnnyaTtauMoHHOW OKYMEHTaLuu.

6.2.2 OnpoboBaHve KomMnekca MPOBOAAT B COOTBETCTBUM C PYKOBOACTBOM O

Baar. vl W

akcnnyataumn. [lonyckaetcs coBmewate onpobosBaHue C NpOUEAYypoOil  NpOBEpKU
norpewHocTn UK.

6.2.3 MNMopTBepxpeHue naeHtudmkaumm NO yreepxaeHHomy tuny CU

Onepauus «lNoareepxageHve naeHtudukaumm MO yteepxaeHHomy Tuny CU» coctout
13 criefyroLwmnx aTanos;

- onpegeneHne naeHTUHUKaLMOHHOrO HAUMEHOBaHWSA NPorpaMMHoro obecneyeHus;

- onpegeneHve Homepa Bepcun (MAEHTUUKALMOHHOIO HOMepa) MNpPOrpaMMHOro
obecneyeHus;

fioon. b dama
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- onpefeneHue Uugpposoro naeHtudmkatopa (KOHTPONIbHOW CYMMbl WUCMONHAEMOro
Koga) nporpaMmHoro obecnedeHus.

6.2.3.1 OnpegeneHve UWASHTUMWVKALUMOHHOIO  HAWMMEHOBAHUSI  NPOrPaMMHOro
obecneveHus.

Ansa  onpepeneHnss  MOeHTUUKALMOHHOIO  HauMMEHOBaHWA  NPOrPaMMHOro
obecneveHnsi «Komnnekcbl NpPOrpammHO-TEXHUYECKUE  MUKPOMPOLECCOPHOA  CUCTEMbI
aBTOMaTu3auun noxkapotyweHusa «llHeinep Onektpuk» (panee — MO «MNTK MMCA MT
«lllHerpep  OnekTpuk»)  onpedensiioT  UASHTUMUKALMOHHBIE  HAaWMEHOBaHWA  €ro
METPONIOrMYECKN 3HAYUMBIX MPOrpaMMHbLIX KOMIMOHEHTOB:

- BCTPOEHHOro nporpammHoro obecneyeHus koHtponnepa MNTK MICA IMT «LWHengep
Anextpuk» (aanee BINO konTtponnepa MTK MMCA MNT «LWHeiaep SnekTpuk»);

- nporpammHoro obecneveHust «OPC Factory Server» (ganee MO «OFS»).

[ns onpepeneHus uaeHTUdUKaUMOHHOro HammeHoBanus BIMO koHTponnepa [MTK
MICA MNT «lWHengep dnekTpuk» HeobXxoanMo;

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

- YCTaHOBUTb CBA3b C KOHTPONIEPOM nyTem Bbibopa KOMMYHUKaLMOHHOIO NPOTOKONa,
Mo KOTOPOMY OCYyLLEeCTBNAETCS CBA3b (PUCYHOK 1);

- Bblbpatk onepauuio «Upload OS from device» B OTKpbIBLUEMCSI OKHE (PUCYHOK 2).

Aucm

A schneider Electric 05Loader: Lommunication Protocol e 1=|C||,§;| B schneider Electric 05Loadei Modbus Target - =10 x|
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ﬂSchneider Electric D5Loader: Operation

o]

Schneider Electiic 0SLoader
Step 3: Please selact which opetalion should be petfoimed

|
]
i

Al

{ = Select Operalion

“ ﬂﬂ . | € Dowrlead 0S lo device

¢ Upload 0S fiom davice

— Ellenama

i l&\Quantum upgrate\140CPUE7160.bin

I B_towsa,..l

< Back Cose |

Help

PucyHok 2 — Beibop onepauuu

Tekywlee vaeHTUdUKaUMoHHoe HaumeHosaHue BI1O koHutponnepa MTK MMCA MT

((LUHeVIﬂep 3J'IBKTpVIK» AOMKHO COOTBETCTBOBaATEL YKa3aHHOMY B nacnopTe Ha KOHKpETHbIﬁ

9K3EeMMNIAP KOHTPONnepa, onpeaeneHHsblii Npy NepBUuYHON NoBepke.

NpenTudukauvonHoe HaumeHoBaHus MO «OFS» otobpaxaeTtca npu 3anycke «OFS

Client» (OFS Client.exe).

B Tabnuue 1 npuBeaeH nepevyeHb METPONOrMYECKN 3HAaYMMBIX (haiinoB nporpaMmMHbIX

. KOMMOHEHTOB 1 MoAyrnen U X naeHTudnKaLMoHHbIe HaUMEHOBaHUA.

Tabnuua 1 — ioeHTMhnKkaLMoHHbIE HAMMEHOBaHMWSI METPOSIOMMYECKN 3Ha4YMMBbIX haiinos

HaumeHoBaHue N0 1 umsa

WNaeHTudukalymoHHoe HaMMeHoBaHue

ofs.exe

NCNONHUTENBLHOrO channa Nno KommeHTapli
BMO koHTponnepa MNTK 140 CPU 671 60 PucyHok 3
MMCA MT «lUHehpep
ONeKTpUK» -
140CPU67160_V313.bin
MO «OPC Factory Server» - | OPC Factory Server — [Server Status] PucyHok 4

vER

Aucm | A° doxyt flotn fama

4371-425534.001-2014MT1

Aucm




floon, dama

HG, W gion,

Haar, uHd. ¥

TIo0m. U 0amd.

ARG N noaA.

020

PucyHok 4 — ipeHTudukaunonHoe HaunmeHoBaHue N0 «OPC Factory Server»

| B Schieider Electric 05Loader: File and Device Info =] |
|
Schneider Electiic 05L.oader
Step 4: Final Compaiison
| [Fie ¥ Davics
Device Name: [taocPuenieo . Device Name: ]140 CFU 671 60
Hardware ID:: o008 0102 | |#| HadwarelD:  [0p0B 0102
08 Version: |3.131 |4 | 08 Version: 13.131
Crash Code: jo
Description: Desciiption:

cBack [ Mew> || Chse || Heb |

I

PucyHok 3 — aeHTudmkaumoHHoe HanmeHoBaHue BIMO koHTponnepa
NTK MMNCA MT «WHehgep SnekTpuk»

(5] OPC Factory Server - [Server Status) T
E:,G‘,"‘“', MKWM Help e .
Fo@ ssm| e
Chznts Connecled 1
StutDate [ 19Aug2014 14:4652
Curtert Date 19Aug2014 14:47:13
Humbes of Groups | 0!
AdiveGrewpt [ 0
HurbetOfftems [ 0
Activeltees [0
SyeRead [ 0
SycWie | 0

“Inlesfaces

OPC vl OPCv2

NotfeatonsSet [ 0 [ 0
lemsNotfied [ 0 [0
AgocRequass [ 0 [ 0
AwcRexd [ 0 T [0 |

agewite [ 0 [0
AymRefesh [0 [0

Bad Quatias  pe o
TotdCornocbors | 1
Tod Greeps | [ S
Tatalltems | 0
PCTicks [ 01%80%E
Swus [ Rueing

Veision a V13527060 i)
7]
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6.2.3.2 OnpepeneHve Homepa Bepcun  (MAEHTUPUKAUMOHHOrO  HOMepa)
nporpammHoro obecnevyeHns

Ona onpepenenusi Homepa Bepcun MO «MTK MICA MT «lWHehgep OnekTpuk»
onpeaensaloT HoMepa BEPCUiA ero MeTPOorMyeckn 3Ha4YMMbIX NPOrPaMMHBLIX KOMMOHEHTOB.

[nsa onpepenexnuss Homepa Bepcun BIMO koHTponnepa MNMTK MICA NMT «lHengep
OneKTpuK» Heobxoanumo:

- sanyctutb 10 «OS Loader» (OS Loader.exe);

- YCTaHOBWUTb CBSi3b C KOHTPOINEpOM NyTem Bbibopa KOMMYHUKALMOHHOIO NpoToKona,
Mo KOTOPOMY OCYLLeCTBNAETCS CBA3b (PUCYHOK 1);

- BbibpaTtb onepauuio «Upload OS from device» B OTKpbIBLLUEMCS OKHE (PUCYHOK 2).

Tekywas sepcun BINO koHTtponnepa MNTK MIMCA NMNT «llHeiaep OnexkTpuk» QomkHa
COOTBETCTBOBaTb YKasaHHOMY B MacrnopTe Ha KOHKPETHbIA 3K3eMnnap KOoHTposnsepa,
onpegeneHHble NPU NepBUYHON NOBEPKY.

Homep Bepcumn MO «OPC Factory Server» (nanee — MO «OFS») otobpaxaeTtcs npu
sanycke «OFS Client» (OFS Client.exe).

B Tabnuue 2 npueegeH nepevyeHb METPONOrMyeckn sHaunumblix chainos nNporpaMmMHbIX
KOMMOHEHTOB N MOAYIen U X Homepa BEpPCUi.

Tabnuua 2 — Homepa Bepcuili MeTponoruyeckn sHauumelx annos
Homep Bepcum
HaumeHoBaHue MO n ms (naeHTMdMKaLMOHHBIN KoMMeHTapuii
ncnonHuTensHoro darna HOMEp) NPOrpaMmMHOro
15 obecnevyeHus
5 BIMO koHutponnepa MNTK MMACA MT
i «lLHengep InekTpuk» - He Huxe V3.13.1 PucyHok 3
140CPU67160_V313.bin
" MO «OPC Factory Server» - V3.35.2706.0 PucyHOK 4
S ofs.exe
&
g
6.2.3.3 Onpegenexne uugpoBoro naeHTudukaTopa nporpammHoro obecneveHus
L Ana onpepenexusa uudposoro upeHtudukaropa MO «MNTK MMCA MNT «lUHenaep
g OnekTpuk»  Heobxoaumo  BblMMCIUTL  Uudposble  uaeHTUdukaTopbl  ainos  ero
5
i METPONOrMYECKN 3HaYUMbIX NPOrPaMMHbIX KOMMNOHEHTOB.
B Tabnuue 3 npuBefeH nepeyeHb METPONOrMYECKU 3HAYUMbIX (haidnoB NporpammHbIX
KOMMOHEHTOB M MoAynen n ux uudpoBble MASHTU(UKATOPLI, BLIMUCIIEHHbIE MO anropuTMy
g md5.
S
b=
E
2|8 Aucim
= 4371-425534.001-2014MI1 .
S Vot | Avem | N° dosagrt [lodn fana
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Tabnuua 3 — LindpoBble MAEHTUUKATOPL!I METPOIOTMUYECKI 3HAYUMBIX (haiinos

MO «OPC Factory Servery -
ofs.exe

B532AEEA00356BDF32BE5B8D81B41744

Pacyét KOHTPONbLHOW CyMMbl MPOBOAMTCA C MOMOLULIO  CepTUdULMPOBAHHbLIX
nporpamm peanuaylownin anroputm pacdeta no MDS. lNpu atom npou3BOAUTCH pacyéT
KOHTponbHbIX cyMm aAna gainnos MO «OPC Factory Server» (ofs.exe).

Ans onpepenenus uudgposoro naeHtudukatopa BIMO kontponnepa NTK MMCA NMT
«lnenep OnexTpuk» HeobxoaUMO:

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

- YCTaHOBUTbL CBA3b C KOHTPONSIEPOM NyTeM Bbibopa KOMMYHWKALMOHHOIO NPOTOKONMA,
Mo KOTOPOMY OCYLLECTBRSETCH CBA3b (PUCYHOK 1);

- BbIOpaTb onepauuio «Upload OS from device» B OTKpbIBLUEMCA OKHE (PUCYHOK 2);

- COXpPaHWTb BbLITPYXEHHbI € KoHTponnepa cain 140CPU6B7160_V313.bin B

| YKasaHHYi0 [UPEKTOPUI0 U C MOMOLUbIO CEepTUULMPOBAHHBLIX MPOrPaMM peanuaytoLLmii

anroputm pacyeta no MDS5, npon3BecT pacy&t KOHTPONbHbBIA CYyMMBI.

PaccuutanHblin uucposoit upaeHTtudukatop BMO koHtponnepa MTK MMCA NT
«llHenpep OnekTpuk» AOMKEH COOTBETCTBOBaTbL YKa3aHHOMY B MacrnopTe Ha KOHKPETHbIN
aksemnnsp.

6.3 OnpegeneHne MeTPONIOrM4ecknx XxapakTepucTuk

6.3.1 lNposepka kaHanos Buaa 1.1 - BXOAHbIX aHANOrOBbIX U3MEPUTENbHBIX KaHanos
™na «4 — 20 MA yHUNONSAPHLINY. I3MEPUTENLHBIN KaHan UMEEeT CTPYKTYPY: NEepBUYHbIN
U3MepuTesnbHbIN NpeobpasoBaTesb ¢ BbIXOAHLIM CUTHANOM MOCTOAHHOIO TOKa CTAHAAPTHOrO
AvanasoHa «4 — 20 MA» — moZynb BBOAA aHANOroBbIX CUTHANOB.

6.3.1.1 OTcoeaMHUTL nepBUYHbLIN  npeobpasoBaTenlb  OT  BXOOHBIX  KIEMM
NpPoBEpseMOoro kaHana,

6.3.1.2 CobpaTb cxemy nofknoveHus kanubparopa K noBepsieMomy UsmepuTenbHomy
kaHany cornacHo pucyHky (A.1 — A.2) npunoxenus A. lpu nogkniovyeHun Heobxopmmo
PyKOBOACTBOBATLCA JKCNNyaTaLWMOHHOW AOKYMEHTauuen Ha kanubparop.

6.3.1.3 YcTaHoBUTbL TOK B Lieny UM nocneaoBaTeribHO NoAaTh Ha BXOA KaHana naTh
3Ha4eHuit ToKa (B 3aBUCUMOCTU OT CXEMbI NOAKMNIOYEHUA), paBHOMEPHO pacnpefeneHHbIX no
AvanasoHy BbIXofHoro curdana gatyumka (5%, 25%, 50%, 75%, 95%) wvcnonb3yemoro B
npoBepsieMoM KaHane.

6.3.1.4 [nAa Kaxporo 3HayeHusi YCTAHOBMEHHOrO TOKa MPOM3BECTU OTCYeT

~ PE3ynbTaToB U3MepeHus Cbl/lSW*lGCKOVI BETMYWHEI B NpOoBEpAEMOM KaHane no nokasaHusamM Ha

Aucm
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avcrinee APM komnnekca u paccuutath MOrpeluHocTi usmepeHus no dopmynam, B
3aBMCUMMOCTI OT U3MepsieMon PU3NYECKON BENTUYUHBI.

B cnyyae npoBepkM KaHana W3MepeHusi [aBneHus, rnepenaja  AaBlieHus,
3ara3oBaHHOCTW, CWSbl TOKa, HanpsXeHus W MOLUHOCTW, TO npeaen jAonyckaemown

npuBeAeHHON NOrPeLUHOCTU N3MEPUTENBLHOMO KaHana onpenensarT no cbopmyne

max min

2
Al"’“ -_.A
T =%1,1 (ﬁ'w()%} +(¥) (D

roe vy — npepen ,D,OﬂyCKaeMOﬁ I'I]C)MBe,EleHHOI:"I norpeLwHoCTn U3MepUTeEnbHOro KaHana,

 %;

fioon. v gama

A0 WV naon.

Ay — W3MEpeHHoe 3HaveHue ((pu3ndYecKon BeNUYUHbBI, COOTBETCTBYOLLEE
3a/laHHOMY 3HaYeHUIo (TeKyLLeMY) 3HAYEHUIO TOKa,

Ay — 3aflaHHOE 3HaYeHVe (U3NYECKON BENMUYMHBI, COOTBETCTBYIOLIES 3a/aHHOMY
3Ha4YeHuIo (TekyLiemMy) 3Ha4YeHuIo ToKa;

Apax — MaKcUMarnbHoe 3Ha4yeHue nsmepsemoil B JaHHOM KaHane BenuyuHbl,

Apin — MMHUMarbHOE 3HaYeHNe N3MepPsIEMO B JaHHOM KaHarne BENMUYUHBI;

Yo — npegen npuBeOeHHOW TMOrpelHoCT NEePBUYHOTO  U3MEPUTENBHOrO
npeobpasoBartens, BXoAALEro B COCTas AaHHOIo u3mepuTenbHoro kaHana, %.

B cnyyae npoBepku kaHana uamepeHus TeMmneparypbl, YPOBHSA XUAKOCTK, TO nepeaen

aonyckaemoin abCOMIOTHOW  MOrpelHOCT W3MEPUTENBbHOrO KaHana onpenensiT no
dopmyne

2
Ay =&l [%'Xu] +4,) )

max min

rae Ap— npegen gonyckaemoi abconioTHON NOrpeLLUHOCT U3MEPUTENbHOrO KaHana,
XN — AvanasoH uaMepeHuin husnyeckor BenuimHe!l 4NA JaHHOro KaHana,
Ay — npegen abCoOmMOTHOW MOTPELHOCTV MNEPBUYHOTO  U3MEpPUTENbHOro
npeobpasoBartens, BXOASALLEro B cocTas AaHHOro U3MepUTENbLHOro KaHana.
6.3.1.5 PesynbTaTbl MOBEPKM CUYATAIOTCA YAOBNETBOPUTENbHLIMKW, ecnu npegern
[0MycKkaemMol NorpeLlHoCcT! M3MEPUTENLHOTO KaHana He NpPeBbILIaeT Cneaylowmx 3HaveHni:
-+ 0,6 % ansa kaHana namepeHnst M3dbITOMHOIO AaBrneHusa Bo3ayxa;
-+ 0,6 % Ansa kaHana usmepeHws nepenaga AaBreHUst cped BCrnomoraTtesibHbIX
cUCTEM;

-+ 1,5 % ANA KaHana U3MePEeHUsi CUIbl TOKA, HaNPSPKEHWs, MOLLHOCTH;

02011

Aucm
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-+ 7,5 % pAns kKaHana W3MepeHus 3arasoBaHHOCTM BO3fyxa napamu
HedT/HehTenpoaYKTOB;

- + 15,0 MM ans kaHana W3MepeHus YPOBHA XWAKOCTM BO BCMOMOraTenbHbIX
€MKOCTSIX;

-+ 3,0 °C gnsa kaHana namepeHusi Temnepartypb! Apyrux cpea.

6.3.2 lNpoBepka kaHanos Buga 1.2 - BXOAHbLIX aHanoroBbiX U3MEPUTENbHbLIX KaHanoB
Tna «4 — 20 MA YHWMOMAPHBLIA» B COCTaBe C MPOMEXYTOUHbIMU WU3MEPUTENbHLIMU
npeobpasoBaTensamu C ranbBaHUYeckoi passsaskor (bapbepamu uckpobesonacHocTH).
WameputenbHblid  KaHan WMeeT cnegyiowyio CTPYKTYpY: NepBUYHBIA  U3MEpPUTENbHbIN
npeobpasoBatenb ¢ BbIXOAHLIM CUrHaNom NOCTOAHHOrO ToKa CTaHAAPTHOrO AnanasoHa «4 —
20 MA» - NpOMEXYTOYHbLIA U3MepuTenbHbIN NpeobpasoBaTenb C ranbBaHNYECKOW Pa3BA3KON
- MOAlyNb BBOAA aHANOroBblX CUrHAsoB.

6.3.2.1 OTtcoeanHuTb nepBUYHLIA npeobpasoBaTenb OT BXOAHbLIX  KIEMM
NpoBepsieMoro KaHarna.

6.3.2.2 Cobpatb cxemMy nofknoyeHns kanubparopa K NnoBepseMoMy UsmMepuTesisHoOMy

KaHany cornacHo pucyHky (A.3 — A.4) npunoxenua A. lpu noaknioyeHun HeobXognMmo

PYKOBOACTBOBATLCA 3JKCMyaTaunoHHOW p,oxymeHTaumeﬁ Ha KanmﬁpaTop.

6.3.2.3 MNosToOpUTL Onepauun no n. 6.3.1.3 -6.3.1.4

6.3.2.4 PesynbTaTbl NOBEpPKW CUUTAIOTCA YAOBMNETBOPUTENbHLIMKU, €cnu npeaen
AonycKaeMoi NorpeLLHOCTU U3MEPUTENBHOrO KaHana He NpeBbIlLaeT 3HaYeHU yKasaHHbIX B
11,8315

6.3.3 lpoBepka u3MepuUTENbHBLIX KaHanoB BuAa 2 — U3MEpPEeHWs TemnepaTtypbl C
nomMoLlblo TepMonpeobpasopaTeneil CONpPOTUBMEHUST B COCTaBe C MPOMEXYTOYHbIMU
nsmepuTencHeiMM  npeobpasoBatensaMu € ranbBaHWYECcKoON pasBaskoin  (Gapbepamu
nckpobesonacHocTH). VMameputenbHell KaHan MMeEeT CTPYKTypy: TepmonpeobpasosaTenb
COMPOTUBNEHUA - NPOMEXYTOUHBIA M3MepuTenbHbIN npeobpasosaTenb ¢ ranbBaHUYECKoON
pa3BA3KoW - MOAYb BBOAA aHaNOrosblX CUrHanos.,

6.3.3.1 OtcoeguHuTte TepmonpeobpasoBaTenb CONPOTUBIIEHUA OT BXOAHLIX KIEMM
NMPoOBEPAEMOro KaHana.

6.4.3.2 CobpaTtb cxemy noAkioYeHns kanubpaTtopa unu marasuHa conpoTUBNEHUs K
NpoOBepsiEMOMY WU3MEPUTENbLHOMY KaHany cornacHo pucyHky (A.5) npunoxenus A. [pu
NOAKMIOYEHUN HEOoDXOAMMO PYKOBOACTBOBATLCS  JKCMMyaTaLMOHHON [OKYMEHTauueh Ha
kanubpaTop wnu MarasuH ConpoTUBMEHWS.

6.3.3.3 YcraHoBuTb Ha Kkanubpatope (MM MarasvHe  COMPOTUBIIEHUS)

nocnegoBatenbHO MNATb 3HAYeHUH COnpoOTUBINEHUA R, cooTBETCTBYHOWEE 3HAYeHWIO

Aucm
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TeMnepaTypbl, paBHOMEPHO pacnpefeneHHbIX No Auanas3oHy W3MepeHus TemnepaTypsbl
nsmeputenbHoro kaHana (5%, 25%, 50%, 75%, 95%). Hanpumep: Tmn= - 50 °C;
Tmax=*+ 150 °C; T1=-40°C; T2=0°C T3=50 °C; T4 =100 °C; T5 =140°C.

6.3.3.4 [Ina kaxporo ycTaHOBMEHHOIO 3HaYeHWsi NPOU3BECTU OTCYET pe3ynbTaToB
U3MepeHus (U3NYecKoi BenuuuHbI B MPOBEPSIEMOM KaHane Mo MokasaHWsiM Ha gucnnee

APM komnnekca W paccuutaTtb nepefen [Aonyckaemoit abConioTHON  NOrpeLHocTy
n3mepurtenbHoro kaHana no ¢opmyne

AR = il!l\/(Taa.a —Tum * (A0)2 ’ (3)

rae Ar — npegen gonyckaemoit abconoTHON NOrpeLlHoCcTU M3MEPUTENLHOIO KaHana,

Ty — 3adaHHOe 3HayeHue TemnepaTypbl, COOTBETCTBYIOLIEE 3afaHHOMY
(TexyLuemy) sHaueHuo conpoTusnenus, °C;
T — W3MepeHHoe 3HavyeHue TemnepaTypbl, COOTBETCTBYIOLLEE 3afaHHOMY
(TekyLiemy) 3HayeHuo conpoTueneHus, °C;
Ay — npepen abCcoOMIOTHOW NOIPELUHOCTM  MEPBUYHOIO  U3MEPUTENbHOTO
npeobpasoBarensi, BXOAALLEro B COCTaB JaHHOro U3MepUTENbLHOro KaHana.
6.3.3.5 Pesynbrathl noBepku CYMTAIOTCA YOOBMETBOPUTENbHLIMK, €cnu npegen
AornyckaemMoii abCOMIOTHOM MNOrPelHOCTM  WU3MEpPUTENbLHOTO KaHana He npesblluaeT
cnenyloLwmnx sHavyeHui:
- £ 3,0 °C gna kaHana uamepeHus TemnepaTypbl APYrvx cpea.
6.3.4 MNposepka kaHanos Buga 3.1 - BLIXOAHLIX aHANOIOBbLIX U3MEPUTENbHLIX KaHaNoB
™na «4 — 20 MA YHUNONAPHbLIA» B COCTABE C MPOMEXYTOYHLIMU U3MEPUTESBHBIMU
npeobpasoBatensamMn C ranbBaHUYECKo pasBsaskol (Gapbepamu wuckpobesonacHocTw).

WMameputenbHblii kaHan WMeEeT CTPYKTYpYy: MOAyMb BbIBOJA aHANOroBbIX CUrHamnoBs -

- IPOMEXYTOUHBIN N3MepUTEnbHbLIA NpeobpasoBaTtenb C ranbBaHUYecKol pa3Ba3Koil.

6.3.4.1 OTcoeanHUTb UCMNOMHUTENBHOE YCTPOMNCTBO OT BXOAHbIX KIEMM MPOBEPSAEMOro
KaHana.

6.3.4.2 Cobpatb cxemy nogknodeHus kanubpaTtopa K noBepsieMomy U3MepuTensHoOMY
KaHany cornacHo pucyHky (A.4) npunoxeHusi A, NEpeKkniovMB MHOrohyHKUMOHANbHLIN
KanubpaTop B pPeXUM M3MEPEHUS CUNbl NOCTOSIHHOTO Toka. Mpu noaknioYeHun HeobxoaUMo
PYKOBOACTBOBATLCS 3KCMyaTaLMOHHON JOKYMEHTaUWeh Ha kanubpaTop.

6.3.4.3 lNocnegoearenbHo 3agaTth ¢ gucnnes APM cucteMbl He MeHee NMATHU 3HAYEeHU

ynpasnsieMoro napameTpa, paBHOMEPHO pacnpeaeneHHbIX no AvanasoHy ynpaenexus (5%,
25%, 50%, 75%, 95%).

4371-425534.001-2014MTI1
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6.3.4.4 [Ina kaxaoro sagaHHoro sHadeHusi napaMeTpa BbINONHUTE U3MEPEHUE CUTbl
MOCTOSIHHOTO TOKa C MOMOLLbIO Kanubpartopa W paccyuTaTb NPUBEAEHHYIO MNOrPeLUHOCTb
U3MepuTenbHoOro kaHana no copmyne

L. =1
Y = —2.100%, : (4)

BuX il
max min

FA€ Yisux — NPUBEAEHHAA NOrpellHoCTh U3MepuTENnbHOro kaHana, %;
Lz — UBMEPEHHOE 3HaYeHue BLIXOAHOro ToKa, MA;
Loy — 3aAaHHoe 3HayeHue BbIXOAHOro Toka, (20 MA — ansi BepxHeW rpaHuubl
AnanasoHa (100 %), 4 MA — Anst HWxHel rpaHulbl avanasoxa (0 %) u T. 4.);
Imax — MaKcumMarnbHoe 3HayeHue BbIXoAHOro Toka (20 MA);
Linin — MMHUManbHOE 3Ha4YeHue BbIXOAHOrO ToKa (4 MA).
6.3.4.5 PesynbTaTbl NOBEPKM CYUTAIOTCA MNONOXUTENbHLIMW, €CMU MNpUBEAeHHas
MOrPEWHOCTE  WU3MEPUTENbLHOINO KaHana B KaXAoW MpPOBEPSEMON TouKke [AuanasoHa

M3MepeHni He NpeBbLILLAOT 3HaYEHWI yKasaHHbIX B Tabnuue 4.

Tabnuua 4 — MNpepernbl 0cHOBHOM NpuBeaeHHo norpetuHocTy UK suaa 3

1ioon. oama

nHo. W ayon.

B3ar uHb W

liogn, v gama

HHO. V¥ rogin

0207

Tun ncnonb3yemoro Moayns BbIBoAA Mpenensl NpUBEeAEHHO! NOTPELIHOCTH
aHanoroBoro curHana u3MepuTesibHoro kaHana, %
BMXAMOQ0410 0,13
140AC0O02000 +0,10
BMXAMO0210 10,15
BMXAMO0802 10,15

6.3.5 lNpoeepka KaHanos Buaa 3.2 - BbIXOAHbIX aHANOroBbIX U3MEPUTENbHBIX KaHaroB
Tna «4 — 20 MA yHUNonsipHbiiy». B coctas namepuTenbHOro KaHana BXOAUT TONbKO Moayib
BbIBOJ@ aHarnoroBbIX CUrHAsOB.,

6.3.5.1 OtcoeaAnHUTL MCNOMHUTENLHOE YCTPOINCTBO OT BXOAHLIX KNEMM NPOBEPAEMOro
KaHana.

6.3.5.2 CobpaTb cxemy nofkroveHus kanubparopa Kk NoBepsAeMOMY U3MepUTENbEHOMY
KaHany cornmacHo pUCYHKY (A.2) npunoxeHus A, NepekniounB MHOro(yHKUMOHAMNbHbIA
KanubpaTop B pexum UsmepeHusi cunbl NOCTOSIHHOrO Toka. Mpu noaxknoyeHun HeobxoaumMo
PyKOBOACTBOBaTLCA SKCMMyaTaLMOHHON AOKyMeHTauuen Ha kanubpaTop.

6.3.5.3 NosTOpUTL ONepaumu no n.6.3.4.3 - 6.3.4.4.

6.3.5.4 PesynbTaTbl MOBEPKNU CYUUTAIOTCS MONOXUTENbHLIMU, €CNv NpuBeAeHHas
NOrpeLIHOCTb  M3MEPUTENILHOrO KaHana B KaXgoW npoBepsieMO TOYKe AuanasoHa
U3MEPEHUA He NPEeBLILLAIOT 3HAYEHUI YKa3aHHbIX B Tabnuue 4.

Aucm
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7 O®OPMJIEHUE PE3YJIbTATOB NMOBEPKU

7.1. Komnnekc cyutaeTcs NpoLleAlMM NOBEPKY C MOSIOKUTENbHLIM Pe3ynbTaTom,
€C/N MOrpeLlHOCTU BCeX ero U3MepuTeNbHbIX KaHaNoB He BbIXOAAT 3a YCTaHOBNEHHbIe Anst
HWUX Npeaens.

7.2 Tlpyu nonoxutenbHbIX pesynbTaTax MoBEpPKW KoMnnekca odopMnsieTcs
CBUAETENbCTBO O MNoBepke nubo B COOTBETCTBYIOWMIA pasgen nacrnopra  KoMnnekca
HaHocuTCcA noBepuTenbHoe Kneimo cornacHo [lpasunam no metponorun MNP 50.2.006-94
"['CI. Mopsaok NnpoBefeHns NoBepku cpeacTs namepeHuir”. K cBuaeTenscTy Unu oTMeTKe B
nacrnopTe npunaratlTca MPOTOoKonbl (nNpunoxeHue B) ¢ pesynbtatamy MOBEpPKW MO BCEM
N3MepUTEnbHBIM KaHanam.

7.3 Tlpn oTpuuatenbHbIX pesynbTatax MOBEPKN KOMMMNEKca CBUAETENbCTBO O
npeablaylien NoBepKke aHHyNupyeTcsl, MOBEpUTENIbHOE KIeiMo B nacrnopTe racutcsi W

BblAaeTcA usselleHne o HenpurogHocT cornacHo lNpasunam no metponoruu MNP 50.2.006-
94,

Aucm
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Mpunoxenue A
(oBs13aTenbHoe)
Cxema nosepku komnnekcos [MTK MIMCA MT «LUxeliaep dnekrpuk»

BxoA (-)

Bxop (+) O O

1 — MOAYNb aHanoroBoro BBOAA; 2 — MHOrotYHKUMOHANbHBINA KanubpaTop; 3 — MarasuH conpoTUBNEHW;

PucyHok A.1 — Cxema coeauHeHust npubopoB Npu NOBEPKU BXOAHbLIX aHAMOroBbIX
n3mMepuTenbHbIX KaHanoB Tuna «4 — 20 MA YHUNONAPHbLIA»

1 Bxoa (-)

BX0f F+) @ O

1 — MoAYyNb aHanorosoro BBOAA; 2 — MHOrOhYHKLMOHaNbHbIA kanubparop;
PucyHok A.2 — Cxema coeguHeHusi npubopoB Npu NOBEPKY BXOAHBIX/BbIXOAHbBIX
aHanoroBbIX N3mMepuTenbHbIX kaHanos Tuna «4 — 20 MA YHUNONAPHbLIN»

4
1 BX0A(-) Buxop (-) Bx0a(-) |
2
BXOA(+) BEIX0A(+) 3
Vss + -
I GND BX0A(+) O O

1 — Moaynb aHanorosoro BBoAa; 2 — 6apbep UCKPobesonacHoCTH;
3 — MHOrohyHKUMOHanNbHLIN KanubpaTop; 4 — MarasuH ConPOTUBIEHWIA;

PucyHok A.3 — Cxema coeguHeHns npubopoB npv NOBEPKM BXOAHbLIX aHaNoroBbIx

U3MepuTenbHbIX KaHanoB TUNa «4 — 20 MA YHUNONSAPHBIA» B COCTaBE C MPOMEXYTOYHLIMU

n3MepuTeNbHbIMI NpeobpasoBaTensamMm ¢ ranbBaHNUYECKo pa3BA3KoN
(6apbepamu uckpobesonacHocTH)

Aucm
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lMpogomkeHue npunoxexusa A

1 sxon(-) Bbixof (-) 2 Bx0A(-)
Bxoa(+) BHIXOA(+) 3
Ves T -
..L_ GND BX0A(+) O

1 - Moaynb aHanorosoro BBOAA; 2 ~ 6apbep MCKPOGE30NACHOCTH; 3 — MHOTOhYHKLIMOHaNbLHbIGA kanubpaTop;
PucyHok A.4 — Cxema coeguHeHUa NprubopoB Npy NOBEPKN BXOAHbIX/BBIXOAHBIX
aHanoroBbIX U3MEpPUTENbHbIX KaHanos Tuna «4 — 20 MA YHUNONSAPHbLIA» B COCTaBe C
NPOMEXYTOYHbIMU N3MepUTENbHbIMU NpeobpasoBaTensiMu ¢ rarbBaHU4YECKOW pa3Ba3Kon:
(6apbepamu uckpobesonacHocTy)

1 Bxoa(-) BbX0A(-) 2 exoa(1)
Bx04(2) 3
Bxoa(+) Bbixog(+)
o] ves Bx0A(3) Q RTD (‘l)
_J__ GND Bxog(4)

1 — Moaynb aHanoroeoro BBoAa; 2 — Gapbep UckpoGe3onacHoCTH;
3 — MHOroyHKUMOHaNbHbIN KanubpaTtop/MarasvH ConpoTUBNEHN;

PucyHok A.5 — Cxema coeaivHeHnsi npubopoB Npu NOBEPKM BXOAHLIX aHaNOroBbIX
U3MEPUTENbHbLIX KaHanoB TemMnepaTypbl ¢ NOMOLLbLIO TepmonpeobpasosaTteneit
Temneparypbl

Aucm
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