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HacToswwaa meTtofuka pacnpocTpaHseTcs Ha KoMniekcbl NporpamMmmMHO-TEXHNYECKNE
MUKDPOMPOLIECCOPHOM  CUCTEMbI  aBToMaTusauum  HedTernepekadusarollern  CTaHuum
«lllHenaep JnekTpuk» (manee — KOMMMEKC) U ycTaHaenuMBaeT OObeM, YCIOBWS MOBEPKU
KOMMriekca, MeTodbl W cpeacTBa SKCNEPUMEHTANbHOIO MCCNeAoBaHUs MEeTPOSIorn4eckunx
XapaKTepUcTVK uaMepuTenbHbIX kaHanoB komnnekca (MK) u nopsaok odopmneHus
pe3ynbTaToB NMOBEPKW.

NHTepsan mexay nosepkamu — 2 roaa.

1 ONEPALUA NMOBEPKU

1.1 Mpwn npoBeAeHNN NOBEPKM AOMKHbI OblTb BbINMOMHEHbI CreAyLme onepauunu:

Homep BeinonHeHue onepauum
Ne HaumeHoBaHue onepauui nyHKTa npu nosepke
METOOUKN | nepBMYHONM | NEPUOLMNHECKON
1 | BHeWHNn ocMoTp 6.1 % +
2 | OnpoboBaHue 6.2 + +
MoaTeepxaeHue naeHTudukanmm
3 6.2.3 + ¥
MO ytBepxgeHHomy Tuny CU
4 OnpegerneHne MeTpoiorMyecknx 6.3 + N
XapaKTEPUCTUK CUCTEMBI '
5 OdbopmMmneHune pesynbLTaTos - + +
NoBEpPKn

2 CPEAOCTBA NOBEPKH

2.1 KanubpaTtop MHorodyHkumnoHanbHbii TRX-IIR dupmbl «Druck», BenukobpuTtaHus,
Homep no NocpeecTpy Ne18087-04.

2.2 MarasuH conpoTuBieruss marasuH conpotuerieHnn P4831, MO "Mukponpubop",
YkpauHa, r.JlbBoB, Homep no 'ocpeectpy Ne6332-77.

2.3 lNpumMeHsiemMble ANSA NOBEPKM CPeACTBa U3MEPEHUI AOSIKHbI UMEThb AENCTBYOLMNE
CBUOETENLCTBA O MOBEPKE.

2.4 [lonyckaeTcs MNPUMEHATb [Apyrne cpencrtsa MOBEPKM C  aHamnoruyHbIMU  UIn

YyHWUMU METPOJTIOTUYHECKUMIU XapPaKTEPUCTUKAMMN.
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3 TPEBOBAHUA K KBANTMOUKALIUU NMOBEPUTENEWN

3.1 K noBepke KOMMMEKCOB AOMYyCKaloT NuL, OCBOMUBLUMX paboTy C KOMMIEKCOM U
NCNonb3yembIMU - 3TanoHamMu, U3YYMBLUMX HACTOALLYK METOAMKY, aTTeCTOBaHHbIX B
cootsetctBM ¢ [P 50.2.012-94 «[CW. TMopsinok atTectauuu noseputenen cpeacrts

n3MepeHuii» (4aHHoe TpeboBaHue He pacnpocTpaHseTcs Ha KanubpoBky).
4 TPEBOBAHUA K BE3OMNMACHOCTHU

4.1 Tpy npoBeAeHNN NOBEPKM JOIMKHBI BLINOMHATLCA TPEBGOBaHMS Mo 6esonacHocTy,
W3NOXEHHbIE B 3KCMITyaTaUWOHHON AOKyMEHTauuW WCMoNb3yeMblX CPEACTB MOBEPKU U
komnnekca un obwwux TpeGosaHuii anekTpoGesonacHocTM  («[MpaBuna  TexXHUYEcKoN
SKCNJlyatalnn SneKTpoycTaHOBOK notpebutenei», «lMpasuna TexHuku Ges3onacHocT npw
SKCnnyatauum anekTpoycTtaHoBOK notpebuteneri», FOCT 12.2.007.0-75, TOCT 12.1.019-
2009, TOCT P 51350-99).

4.2 TlepcoHas, NpoBoAsLMA MOBEPKY, AOMKEH MPOXOAUTH WHCTPYKTaX MO TEXHUKe

6esonacHocT Ha pa6oqu MECTE U MMETb Irpynny no TexHuKe SJ'IeKTpO6e3OI']aCHOCTVI HE

HXe 2-01.

5 YCINOBWUA NMOBEPKU U NOATOTOBKA K HEW

S
X
S
N
= 5.1 lNpu npoBeaeHUN NOBEPKU JOMKHbI ObITb COBMIOAEHI crnepyoLme ycrosus:
§ YCrnoBus B NOMELLEHWM annapaTHoii (cepBepHON):
N
2 - TemnepaTypa okpysKatollero sosgyxa, °C ot + 15 go + 20;
o
$ - OTHOCUTENbHAasA BNaXXHOCTb Bo3ayxa,% oT 30 go 90;
o - aTMocepHoe AaBneHue, oT 84 o 107;
g - HanpsXeHne nutaHus, B oT 215 po 230;
N - 4acToTa NepemMeHHoro Toka, Iy 50 £ 1.
(1]
Q
5.2 Tlepes npoeefeHve nosepkn, cpeacTea NoBEpKM U BCromMoraTernbHoe
obopyfoBaHNe LOMKHbI BbiTb NOAFOTOBMEHb! K paboTe B COOTBETCTBUU C yKasaHUSMU B
5 SKCNyaTalUMOHHON AOKYMEHTaumK.
X
X
S
Q
=
§
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6 MPOBEAOEHUE NMOBEPKHU

6.1 BHewwHui ocmMoTp

6.1.1 lpy npoBeaeHNn BHELUHEro ocMmoTpa MpPoBEPUTb OTCYTCTBUE MEXaHUYeCKunx
NOBPEXAEHUIN COCTaBHbIX YacTel KOMMIIEKCOB, N30MALUN KabenbHbIX NMHWI CBS3N.

6.1.2 WK, BHelHWn BUL KOMMOHEHTOB KOTOpPbIX HE COOTBETCTBYET TpeboBaHuAM
NPOEKTHOW AOKYMEHTaLWK, K MOBEPKE He AOMyCKalTCs.

6.1.3 Y6eautbcs, 4To Hagnucu n o6o3HaYeHNs HAaHECEHb! Ha KOMMOHEHTbl UK YyeTko u
COOTBETCTBYIOT TpeBOOBaHNSM NMPOEKTHOM AOKyMEHTaLMM.

6.1.4 lNpoBepuTtb Hanuune cneayLmx JOKYMEHTOB:

- SKCnIyaTalMOHHYI0 [JOKYMEHTALMI0 Ha KOMMIEeKC (PYKOBOACTBO MO 3KCMmyaTauumu,
PYKOBOACTBO onepartopa, hopmynsp);

- AedCTBylOLME  CBMAETENbCTBA O MOBEPKE  MEPBUYHBLIX  N3MEPUTEMbHBIX
NpeobpasoBaTernen, BXOAALMX B COCTAB M3MEPUTENbHLIX KaHANOB KOMMIIEKCOB!

- nepeyeHb VK, nognexatumx sKkCcnepuMeHTansHOMy UCCHeA0BaHuIo;

- NPOTOKON MPE/LLECTBYIOLLEN NOBEPKU;

- TEXHWYECKylo AOKYMEHTauWio W CBUAETENbCTBO O MOBEPKE 3TanoHOB (B Crydyae
“Cronb3oBaHWs Npy NOBEPKE 3TaNoHOB 3aKkasuyunka).

6.2 OnpoboeaHune

6.2.1 lNoBepsieMblil KOMMEKC M 3TANOHbl NOCNE BKMOYEHNS B CeTb nporpesakT B
TEYEHNN BPEMEHW, YKa3aHHOro B 9KCMlyaTauMoHHOW OOKYMEeHTaLumu.

6.2.2 OnpobGoeaHue Kommniekca NPoBOAST B COOTBETCTBUM G PYKOBOLCTBOM MO
skcrinyatauyum.  [lonyckaetcs coBMelarts onpoboBaHue ¢ npoueaypon  MNpoBepKu
norpetuHocTn UK.

6.2.3 NoaTeepxaeHue naeHTudukaumm Mo yTBepxgeHHomy Tuny CU

Onepauus «lMoaTBepxxaeHne naeHTudmkaumm MO yTBepxaeHHomy tuny CU» coctout
13 cnegyroLmnx 3Tanos:

- ONpeAesieHne NaeHTUMhUKaLYOHHOTO HaMMEHOBAHMUS MPOrPaMMHOro 0BecrneyeHns:

- OfMpeaeneHve Homepa Bepcun (MAEHTUUKALUMOHHOTO HOMepa) NPOrpamMMHOro
obecnevyeHus;

- onpenenexHve LUgpoBOro naeHTngukaTopa (KOHTPOMbHOM CYMMbl MWCMOJTHAEMOro
KoZa) nporpaMmMHoro obecneyeHus.

6.2.3.1 OnpepeneHve  WOEGHTUDUKALVMOHHOMO  HAUMEHOBAHMS nporpamMmMmHoro

obecneyeHuns.

4252-421418.001-2014MT1 e
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[Ina  onpegeneHus  MAEHTUMUKALNOHHOTO  HauMEHOBaHWA nporpamMmmHoro
obecrnederHns «Komnnekcbl MpPOrpammHO-TEXHUHECKNE MUKPOMPOLECCOPHON  CUCTEMBbI
aBTOMaTU3aUUM HedTenepekaymsaoLlen CTaHuum «WHenpep Onektpvk» (nanee — 10
«OTK  MMCA HMC  «llHeiigep OnekTpuk») OMNpeAenslT  UAEHTUDUKALUNOHHbIE
HaVMeHOBaHUS €ro METPOSIONMYECKU 3HAYVIMbIX MPOrPaMMHbBIX KOMMOHEHTOB.

- BCTPOEHHOro MpOrpamMMHOro obecrneveHus KoHTponnepa NTK MIMCA HIIC
«WHeipep AnekTpuk» (aanee BINO koHTponnepa MNTK MIMNCA HIMC «lUneigep OnekTpuky»);

- nporpammHoro obecnevenus «OPC Factory Server» (nanee MO «OFS»).

[ns onpepeneHus UAeHTU(UKALMOHHOIO HammeHoBaHUA BMO koHTponnepa [MTK
MICA HIC «lUHeigep dnekTpuk» HeoOXxoaAnmo:

- 3anycTtutb MO «OS Loader» (OS Loader.exe);

- YCTaHOBWTb CBSA3b C KOHTPOMNIIEPOM NnyTem BbIOOPa KOMMYHMKALIMOHHOIO NPOTOKONA,
Mo KOTOPOMY OCYLLECTBSIETCS CBA3b (PUCYHOK 1);

- BbIGpaTh onepauuio «Upload OS from device» B OTKpbLIBLLEMCS OKHE (PUCYHOK 2).

schrieider Electric OS[bader: €ommunication Frok L e el S B8 schneider Electric Dstoader Modbis Kargel g [
! Schneider Electic 0SLoadex | Schneider Electric OSLoadet
Slep 1: Please select one of the listed protocols 1 Stap 2 Ploase select the Taigat Device
i
[ Pleate choose & communication diver ~———" """ ~Device Type - Devices
3 FTP : | & Processor ¢ Diect Device | ‘ __ﬁian__{ _g'id_‘_‘i_l
i UNTLWO1 » £ Local Head C Remote /ODrop | | |- Hode: 123- PLC E
> Slet nurrbes Crop numnbe: ‘ ‘ ‘
| L e |
2 g 1 L |
gt i ~Target Address ——————————"""] | i
S: | Modbus Addiess: !
Q i i - [l
N : ' ; = e | | | Toodetomd
T~ Madbus Plus target e
. 1 | swric | swrc | popes |
N |
g
:t £ . SR
i
2 < Back [ Mext > I Close ] Help l <Back EmeJ Help ]
g
X a) BbIGOP KOMMYHUKaLIMOHHOrO NpoToKona ©) BBOL afpecc ycTpoicTaa
Q
PucyHok 1 — YcTaHoBKa CBSi3U C KOHTPOJINEPOM
q
I
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Bl schneider Electric 05Loader: Opet

Schneider E lectric BSLoader

Step 3 Please select which operation should be perdomed

~Select Operation

" Download 0S to device

& LUpload 08 from device

rFilenams

JC:\Quantum uparate\140CPUB7160.bin

Browse... l

< Back Clase |

Help

Tekyllee naeHTUdUKaunoHHoe HanmeHoaHve BIMO koHtponnepa MTK MICA HIIC

NoeHTudmkaumorHoe HanmeHoBaHue MO «OFS» oTobpakaetcsa npu 3anycke «OFS
Client» (OFS Client.exe).

B Tabnuue 1 npueeneH nepeyeHb METPOSIOMMYECKN 3HAYUMbIX DaNIOB NPOrPaMMHbIX

PucyHok 2 — Beibop onepauum

3K3EMNNSAP KOHTpoIsiepa, onpegeneHHbI npu NnepBUYHON NoBEpKe.

KOMMOHEHTOB U Mo,u,yne|7| n nx VI,EI,eHTVICbVIKaLl,VlOHHbIe HanMeHOBaHWA.

«llIHenoep DNeKTpuK» AOIMKHO COOTBETCTBOBATb YKa3aHHOMY B MacrnopTe Ha KOHKPETHbIN

Tabnuua 1 — NaeHTuduKaLmoHHble HaVMEHOBaHMA METPOIOrMYECKN 3HAUYMMbIX darinos

HaumeHoBaHue 1O n nmsa

NoeHTnukayMoHHoe HanmMeHoBaHue

ofs.exe

NCMONHUTENbHOro danna Mo KaumeHTapyi
BIMO koHTponnepa INTK
MICA HINC «WHengep 140 CPU 671 60 PucyHok 3
ONeKTpuK» -
140CPU67160 V313.bin
MO «OPC Factory Server» - | OPC Factory Server — [Server Status] PucyHok 4

130
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B Schneider Electric OSLoader: File and De

Schneidet Electric DSLoader
Step 4: Final Compatison

Py P S U T Sl R e e el
Device Name; [1s0CPUE71 ED Device Mame: i‘léﬂ CPUE?1 B0
| Hardware 1D : {0008 0102 + | Hardware D {0008 0102
08 Version: [3134 /| 08 Version: {3131
Crash Code ][T :’
| Description: Descriplion: ;
!
|
|

cBack [ Me> | Cise | Hep |

PucyHok 3 — NgeHTndukaumoHHoe HaumeHosaHne BIMTO koHTponnepa
MTK MITCA HIMNC «LWHengep GnekTpuk»

AT T T

OPC Factory szwerr - (SENQ;E?;{IJS

(& Generat Misc Window Help

Bo® reD ¢

| Cients Cormected [ 7
StatDate | 1S4ug-2014 144552

CurentDate | 15Aug2014 144713
Numbet of Growps | 0

Adlive Growpz |

Numbes Of ltems |

Activaliems T

Sync Read |

Sy Wiite |

~Inlerfaces e 5 vt i e i e el

MobfiesionsSent [ 0 |0 |
ltems Mothed | [1] 0
Asyric Requests |
Asyne Fead |
Async Wiile |
Async Refiesh | T
Bad Qualties

[ Total Connections |
Totai Groups |
Total ltems |
PCTicks [ 01

Ststus |

Vosn § VA 3.2060 )

PucyHok 4 — NipeHTndukaumoHHoe HanmeHoBaHue N0 «OPC Factory Server»

4252-421418.001-2014MI1
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6.2.3.2 OnpegeneHne Homepa  Bepcun  (MOEHTUMWKALMOHHOTO  HOMepa)
nporpamMmmHoro obecneveHus

Onsa onpepenenus Homepa Bepcun MO «MTK MIMCA HIC «lWHeigep SnekTpuk»
onpenensarT HoMepa BEpCUi ero METPONOMMYECKN 3HaYMMbIX MPOTrPaMMHbIX KOMMOHEHTOB.

Ons onpenenexnusa Homepa Bepcum BIMO konTponnepa MTK MIMCA HIIC «lHenaep
OnekTpuk» HeobxoaAnuMo:

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

- YCTaHOBUTb CBSI3b C KOHTPOIIIEPOM MyTEM BblIOOpa KOMMYHUKALIMOHHOIO NMpOTOKONa,
MO KOTOPOMY OCYLLECTBNAETCSA CBA3b (PUCYHOK 1);

- BbIOpaTh onepaumto «Upload OS from device» B OTKpbIBLUEMCA OKHE (PUCYHOK 2).

Tekywasn sepcus BIMO koHTponnepa MNTK MIMCA HINC «lWHegep SNeKTpuk» OomKHa
COOTBETCTBOBATb YKasaHHOMY B MacrnopTe Ha KOHKPEeTHbI SK3eMMnAp KOHTponnepa,
onpeerieHHbIE NPY NEPBUYHON NMOBEPKMU.

Homep Bepcumn MO «OPC Factory Server» (nanee — N0 «OFS») oTobpaxaeTca npu
sanycke «OFS Client» (OFS Client.exe).

B Tabnuue 2 npueeneH nepeyeHb METPOIOrnMYecky 3Ha4UMbIX annoB NporpamMmmHbIX

KOMNOHEHTOB " MO,D,YJ'IGVI N NX HoMepa BGpCI/lI7I.

Tabnuua 2 — Homepa Bepcuit METPONOrMYECcKn 3Ha4YMblX pannos

Homep Bepcun

Haunmenosanue N0 u nma (MAeHTMdUKALUNOHHBIV .
" KommeHTapun
NCMonHUTENbHOro hanna HOMEp) NporpamMmMHOro
obecneyeHus

BIMO koHTtponnepa MNTK MIMCA HIMNC
«WHengep SnekTpuk» - He Hke V3.13.1 PucyHok 3
140CPU67160 V313.bin

MO «OPC Factory Server» -
ofs.exe

V3.35.2706.0 PucyHok 4

6.2.3.3 Onpepnenenue undpoBOro naeHTUMKaTOpa NporpaMMHoro obecneyeHus

[nsi onpenenexns umdposoro naeHtudgukaropa MO «MNTK MMCA HINC «lUHennep
OnekTpuk»  HeobxoAUMMO  BblUUCNUTL  UUbpoBble  uaeHTUdMKaTopbl  annos  ero
METPOSIOMMYECKN 3HAYMMbIX MPOrPaMMHbIX KOMMIOHEHTOB.

B Tabnuue 3 npuBeneH nepevyeHb METPONOrMYeckn 3HaunuMbIX hannos NporpaMmHbIX
KOMMOHEHTOB U MOAYNeNn n ux undpposble UAEHTUDUKATOPLI, BbIYUCIIEHHbIE MO anNropuTMy
md5.

4252-421418.001-2014MI1 e
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Tabnuua 3 — LindpoBble naeHTMdUKaTopbl METPONOMMYECKU 3HAYUMbIX chalnos

MO «OPC Factory Server» -
ofs.exe

B532AEEA00356BDF32BESB8D81B41744

Pacyét KOHTPONMbHOM CyMMbl MPOBOAMTCH C MOMOLBI CEPTURULMPOBAHHbLIX
nporpamm peanuayrolimin anroputm pacyeta no MD5. lMpu aTomM Npou3BOAWUTCA pPacyeT
KOHTponbHbIX cymm Anist pannos 10 «OPC Factory Server» (ofs.exe).

[na onpepenenns undgposoro nageHtndukatopa BIMO koHTponnepa MNTK MIMNCA HINC
«WHengep SnekTpuk» Heobxogumo:

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

- YCTaHOBUTb CBA3b C KOHTPOJIIEPOM MyTeM BblOOpa KOMMYHUKaLMOHHOIO NPOTOKONa,
Mo KOTOPOMY OCYLLECTBNSAETCA CBA3b (PUCYHOK 1);

- Bbibpath onepauuio «Upload OS from device» B OTKpbIBLUEMCS OKHE (PUCYHOK 2);

- COXpaHWUTb BBITPYXXEHHbIN C KOHTpomnnepa dann 140CPU67160 V313.bin B
yKasaHHyl0 OUPEKTOPUI0 U C MOMOLLbI0 CEePTUMLMPOBAHHBIX MPOrpaMM peanuayroLLuii
anroputm pacyeta no MDS, nponssectu pacy&€T KOHTPOSbHON CYyMMBbI.

PaccuntaHHbil Ludposoin ngeHtudukatop BIO koHTponnepa MTK MMCA HIMC
«lUHennep OneKkTpuk» [LOIMKEH COOTBETCTBOBATb YKAa3aHHOMY B MacropTe Ha KOHKPETHbIN

aK3emnnsp.

6.3 OnpefeneHne MeTpoIorMYecKnx XxapakTepucTuk

6.3.1 lNposepka kaHanos Buga 1.1 - BXOAHbIX AHANOrOBLIX U3MEPUTESbHBIX KaHANoB
TMna «4 — 20 MA yHUNONAPHLIA». M3MepuTenbHblii KaHanm UMeeT CTPYKTYPY: NepBUYHbINi
N3MepUTErbHbI NpeobpasoBaTerb C BbIXOAHLIM CUTHANoOM NMOCTOSIHHOIO TOKa CTaHAApPTHOroO

AvanasoHa «4 — 20 MA» — Molynb BBOJA aHasoroBbIX CUTHAIOB.

Uus. N@ gy, | lMogn. 4ara

6.3.1.1 OTcoeavHUTb NEpBUYHbIA  NpeobpasoBaTefls  OT  BXOAHbIX  KINEeMM
NMpoBepsemMoro kaHana.

6.3.1.2 Cobpatb cxemy nofknoyeHns kanmbpaTtopa K NOBEPSEMOMY U3MEPUTENLHOMY

o

B3am. uHB.

KaHany cornacHo pucyHky (A.1 — A.2) npunoxeHus A. lpu nogknioYeHUM Heobxoammo
PYKOBOACTBOBATLCA 3KCMIyaTaLMOHHOW AOKYMEHTaUMel Ha kanubpaTop.

6.3.1.3 YcTaHoBUTb TOK B uenn mnnu nocnegoBatesibHO noAdaTtb Ha BXo4 KaHamna ndaTb

3Ha4YeHun Toka (B 3aBUCUMOCTU OT CXEMbI MOAKITOYEHMST), PABHOMEPHO pacnpefeneHHbIX No
AlanasoHy BbIXOAHOro curHana gatyuka (5%, 25%, 50%, 75%, 95%) wcnonbsyemoro B
NMpoBepsieMOM KaHarne.

6.3.1.4 [Ina Kakgoro 3HaYeHUs YCTAHOBMIEHHOrO TOKa MPOU3BECTM OTCYET

pe3ynbTaTtoB N3MepeHnsd CbVISI/I‘-IGCKOVI BENMNYUHLI B NPOBEPAEMOM KaHarne no nokasaHuam Ha

UnB. N2 nogn. | llogn. m g4ara.
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avcnnee APM komnnekca u paccyuMTatb MOrpellHocTW U3MepeHuss no dopmynam, B
3aBMCUMMOCTM OT N3MepseMorn hn3NYECKON BEMNUNHDI.

B cnyyae nposepku kKaHana uM3MepeHus OaBreHusi, nepenaga AaBleHus, pacxoaa
XKUOKOCTM, BUOPOCKOPOCTU, 3ara3oBaHHOCTW, CUIbl TOKA, HAMPSXKEHWUS Y MOLLUHOCTU npeaen

AonyckaeMoi MNPUBELAEHHOW MOrpeLlHOCTM W3MEPUTENbHOrO KaHama onpeaensioT Mo

dopmyne

2
A, —A 2
v, =+1,1 [A“M—%ﬂ_.mo%] "‘(Yo)x 1)

max ~ “*min
rae vy, — npenen gonyckaeMmon rnpveBefeHHoOW NOorpeLllHoOCT N3MEpPUTENbHOro KaHana,

%;

Auww — WUSMEpPEHHoe 3HayeHue U3M4YEeCKON BeNUYMHbI, COOTBETCTBYHOLLEE
3a[jaHHOMY 3HaYeHMIO (TEKYLLEMY) 3HAYEHMIO TOKA;

Aszay — 32a@HHOE 3Ha4YeHne PU3NYECKON BENMUYMHBI, COOTBETCTBYHOLLEE 3a4aHHOMY
3HaYeHIo0 (TEKYLLEMY). 3Ha4YEHUID TOKA;

Amax — MaKCMMarbHO€ 3Ha4YeHne nsMepsemMon B JaHHOM KaHarne BenuYuHbI;

Amin — MUHMMaIbHOE 3Ha4YeHne namepsemMon B 4aHHOM KaHane BenvuuuHbl;

Yo — npegen anBe,quHon NnOrpelHOCT  NEepBUYHOr0O  U3MEPUTENBHOIO

npeobpasosartens, BXOAALLEr0o B COCTAB JaHHOro U3MepuTenbHOro kaHana, %.
B cnyyae nposepku kaHana M3MEpeHuUs TemnepaTypbl, YPOBHS XUOKOCTW, OCEBOrO

CMeLLeHNs poTopa npeaen Aornyckaemoi abComioTHOW — MOrpeLuHoCTM M3MEPUTENBHOrO

T

'§t KaHana onpefenstoT no opmyrne

S

Q A —A i

= A =%1,1 [M'XN] +(Ao)2 ; (2)

N Amax - Amin

k-

g;.E rae Ap— npegen gonyckaemon abCconoTHOW NOrPELLUHOCTU U3MEPUTENBHOIO KaHana;

§ XN — AnanasoH usmepeHuin pusn4eckon BenMYMHbI A8 AaHHOro KaHana;

- Ay — npegen abConioTHOM  MOrpPellHOCTU  MEPBUYHOTO  U3MEPUTENbHOro

<

g npeobpaszosarens, BXOAALEro B COCTaB 4aHHOIO U3MEepUTENbHOrO KaHana.

AN

3 6.3.1.5 PesynbTaThl NOBEPKM CUWTAIOTCH YAOBIETBOPUTENbHBLIMU, €ChN npenen

m

- AOMyCKaeMou NOrpeLLHOCTU N3MEPUTENBHOIO KaHana He NpeBbILAeT CrieayLmX 3HauYeHN:
-1 0,15 % Anga kaHana usmepeHus M3bbITOUHOTO AaBreHnsi HedTU/HeTENPOAYKTOB,

5 CpeA BcnomMoraTtesibHbIX CMCTEM (KpOMe AaBfIEHUs BO3AyXa);

]

- -+ 0,6 % Ana kaHana nsmepeHus N3GLITOYHOTO JaBleHUs BO34yXa;

§: -+ 0,6 % anga kaHana usmepexus nepenaga AaBneHusi HedTU/HeTENPOAYKTOB;

N

5

Ry
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-+ 0,6 % pna kaHana W3MepeHus nepenaga [AaBrieHns cpen BCroMoraTenbHbIX
CUCTEM;

-+ 1,5 % pna kaHana u3MepeHus Cunbl Toka, HanpPsXKeHns, MOLLHOCTY;

-+ 15,0 % ons kaHana nsmepeHns BUOpoCKopocTy;

-+ 75 % [pna KadHana W3MEpeHus 3ara3oBaHHOCTM  BO3dyXa napamu
HedhTU/He(TENPOOYKTOB;

-+ 0,75 % ona kaHana naMmepeHust pacxoga HepTU/HedTENPOAYKTOB;

-+ 0,15 MM Anga KaHana nsmMepeHnss 0CEBOro CMELLIEHMA poTopa;

-+ 4.5 MM Ansa KaHana nsmepeHns YpoBHSA HepTu/HedTeNpoayKTOB B pe3epByape;

-+ 150 MM Ons kaHana W3MEpPEeHUs YPOBHA >KUAKOCTU BO BCMOMOraTeslbHbIX
€MKOCTSX;

- + 0,75 °C pgna kaHana wusMepeHus Temnepatypbl HedTU/HedTENpoOOyKTOB B
Tpybonposoaax;

- + 3,0 °C ona KkaHana nsMmepeHus Temnepartypbl opyrux cpea.

6.3.2 lNpoBepka kaHanoB Buaa 1.2 - BXOAHbIX aHaNOroBblX U3MEPUTENbHbLIX KaHanos
TMna «4 — 20 MA YHMMOMSAPHbIA» B COCTaBe C MPOMEXYTOYHbIMU U3MEPUTENBHBLIMU
npeobpasoBatensMu C ranbBaHUYECKON pas3BsAskon (HGapbepamy MCKpobes3onacHoCTh).

N3amepuTenbHbIi  KaHam UMEeT CreaylLwyo CTPYKTYPY: MNEPBUYHBIA  U3MEPUTENbHbIN

npeobpasoBaTenb C BbIXOAHBIM CUTHANoOM NOCTOSHHOrO TOKa CTaHA4apTHOro AuvanasoHa «4 —
20 MA» - NPOMEXYTOUHBIN N3MEpPUTENbHbIM NpeobpasoBaTernb C ranbBaHNYECKON pasBA3KoW
- MOAYyMb BBOAA aHasIoroBbIX CUrHAaroB.

6.3.2.1 OTcoeanHuTb MEPBUYHLIA  npeobpasoBaTenb OT  BXOAHbIX  KIEMM

npoBepAEemMOro KaHarna.

Uns. N@ gy6a. | logn. gara

6.3.2.2 CobpaTb cxemy NoAKMKYEHMs KanbpaTopa K NoBepaeMomMy N3MepuUTenbHOMY
kaHany cornacHo pucyHky (A.3 — A.4) npunoxenus A. lNpyn Noakno4eHUn HeobxoamMmo

PYKOBOACTBOBATLCSA 3KCMIyaTaLUMOHHON JOKyMEeHTauunel Ha kannbdpaTop.

o

B3am. uHB.

6.3.2.3 lNoBTOpUTL ONepauum no n. 6.3.1.3 -6.3.1.4

6.3.2.4 PesynbTaTbl MOBEPKU CYUTAKOTCA YAOBMETBOPUTENbHLIMU, €cnu npegen
[0MyCKaeMon MorpeLHoCcT N3MEPUTENBHOIO KaHana He npeBbIlaeT 3HayeHUn ykasaHHbIX B
n. 6.3.1.5.

6.3.3 lpoBepka M3MepuTENbHbLIX KaHaroB BuOa 2 — U3MEpeHua TemnepaTypbl C
NMoMoLLbI0 TepmonpeobpasoBaTenein CONPOTUMBIIEHUA B COCTaBe C MPOMEXYTOYHbIMU
n3MepuTeneHbiMn  npeobpasoBaTtensMy C  ranbBaHUYECKONW pasBAskon (Bapbepamu

nckpobesonacHocTn). MamepuTenbHbI KaHan MMEeT CTPYKTypy: TepMonpeobpasoBaTenb

Uns. N2 noga. | lMogn. v gara.
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COMPOTUBMEHUSA - MPOMEXYTOYHbBIA U3MEPUTENbHLIN NpeobpasoBaTenib C ranbBaHUYECKON
pasBA3KoOM - MOAYNb BBOAA aHaNoroBbIX CUrHanoB..

6.3.3.1 OTcoeauHuTe TepmonpeobpasoBaTenb COMPOTUBMEHUA OT BXOAHBLIX KIeMM
NpoBepsAeMoro KaHana.

6.3.3.2 CobpaTb cxemy NOAKIIOYEHUS KanubpaTopa UK marasuHa ConpoTUBMEHNS K
npoBEPAEMOMY WU3MEPUTENIbHOMY KaHany cornacHo pucyHky (A.5) npunoxenus A. TNpu
NOAKMIOYEHMN HEOBXOAMMO PYKOBOACTBOBATLCA — SKCMIyaTaUMOHHOW [OKyMeHTaluueiln Ha
KannbépaTop unu marasuH ConpoTUBIEHNS.

6.3.3.3 YcraHoButb Ha Kanubpatope (UNM  MarasuMHe  COMPOTUBIEHMS)
nocrneposaTenbHO  MATb  3HAYEHUN conpoTuBneHnss R, COOTBETCTBYKWLUEE 3HAYEHMIO
TemMnepaTtypbl, paBHOMEPHO pacnpeAeneHHbIX Mo [uanasoHy W3MepeHus TemnepaTypbl
nsmeputenbHoro kaHana (5%, 25%, 50%, 75%, 95%). Hanpumep: Tmin= - 50 °C;
Tmax=+ 150 °C; T1=-40°C; T,=0°C T3=50 °C; T4= 100 °C; T5 =140°C.

6.3.3.4 [Ina KaOoro yCTaHOBMEHHOrO 3HAYEHUs! MPOU3BECTM OTCYET Pe3ynbTaToB
N3MEpeHnss OU3NYECKON BENUYMHBI B MPOBEPSEMOM KaHamne Mo MnokKasaHWsM Ha Aucrhnee
APM xomnniekca W paccuuTaTb npefen  [onyckaemoil  aBGComnioTHONW  MOrpeLuHoCTy

M3MEepUTENbLHOro KaHasna no gopmyre

AR = i131\/<T3a11 - TH3M )2 + (AO)2 ’ (3)

rae Ar — npegen gonyckaemoin abCcontoTHOM NOrPeLLUIHOCTU M3MEPUTENBHOTO KaHana;

Tsn — 3apjaHHoe 3HayeHue TemnepaTypbl, COOTBETCTBYIOLEE 3afaHHOMY
(TEKyLLEeMY) 3Ha4YEHUO conpoTuBneHus, °C;
Twsw — VBMEpeHHOe 3HauyeHue TemnepaTtypbl, COOTBETCTBYHLUEE 3agaHHOMY
(TekyLwiemy) 3Ha4yeHuto conpoTtuanexus, °C;
Ao — npeden abCconTHOW MOrpeLUHOCTM  MEPBUYHOTO  U3MEPUTENBHOO
npeobpasoBatens, BXOASALLEro B COCTaB AAHHOIO U3MEPUTENbHOTO KaHana.
6.3.3.5 PesynbTaTbl MNOBEPKU CYUUTAIOTCA YAOBMNETBOPUTENbHBIMY, €CnU npegen
AornyckaemMon abCoNOTHOW MOrPEeLlHOCT W3MEPWUTENbHOMO KaHanma He npeBbiaeT
cnefyrLmx 3Ha4YEHNA:
- £ 0,75 °C fna kaHana wnamepeHust TemnepaTypbl HedTu/HedhTenpoasykTos B
TpybonpoBoaax;
-+ 3,0 °C ans kaHana nsmepeHusi Temneparypbl APYrux cpeq,.
6.3.4 lNpoBepka kaHanos Buaa 3.1 - BLIXOAHbIX aHANOrOBbIX U3MepUTEnbHbIX KaHanos
TMna «4 — 20 MA yHUNoOnspHbIA» B cocTaBe C npomemyTquble N3MepuTEnbHbIMN

npeobpasoBatensamMu C ranbBaHUYECKO pasBaskon (Gapbepamu nckpobesonacHocTH).
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N3mepuTenbHbli KaHanm WMeeT CTPYKTypy: MOoAyrfb BbiBOL4A aHaroroBblX CUrHanoB -
NMPOMEXYTOUYHbIN U3MEPUTENbHbLIN NpeobpasoBaTesb C rafibBaHNYECKON Pa3BA3KON.

6.3.4.1 OTCOEeaUHUTbL NCMONHUTENBHOE YCTPOWCTBO OT BXOAHBIX KIEMM NPOBEPSEMOrO
KaHana.

6.3.4.2 CobpaTtb cxemy noaknoyeHns kanubparopa K noBepsemMomMy N3MepuTenbHOMY
KaHany cornacHo pucyHky (A.4) npunoxeHuss A, NepekrioyMB MHOrOYHKUMOHANbHbINA
KanubpaTtop B peXuM U3MepPeHUsi CUibl NOCTOAHHOrO Toka. INpy nogkroyYeHnn Heobxoanmo
PYKOBOACTBOBATLCHA 3IKCMSyaTaUMOHHON LOKYMEHTaUmMen Ha kanubpaTtop.

6.3.4.3 lNocnegosaTenbHo 3agaTh ¢ gucnnea APM cuctembl He MeHee NATU 3Ha4YeHun
yrpasnsemMoro napameTpa, paBHOMEPHO pacrnpefeneHHbIX no gnanasoHy ynpasneHus (5%,
25%, 50%, 75%, 95%).

6.3.4.4 [Ina kaxxgoro 3afaHHOro 3HavyeHus napameTpa BbINOMHUTL U3MEPEHME CUTbI
MOCTOSAHHOIO TOKa C MOMOLLbLIO KanubpaTopa M paccymtaTtb MPUBEAEHHYH MOrpPeLlHOCTb

M3MepUTENBLHOro KaHana no dopmyre

I -1
,Ylwx :i H3M = 3an 100%, (4)

rAe Yisux — NPUBELEHHAsA NOrPELLUHOCTb N3MEPUTENBHOrO KaHana, %;
sy — UBMEPEHHOE 3HAYEHNE BbIXOQHOro ToKa, MA;
Ly — 3agaHHoe 3Ha4veHue BbIxogHoro Toka, (20 MA — [ns BepxHel rpaHuubl

AvanasoHa (100 %), 4 MA — onsa HwkHen rpaduusl gnanasoHa (0 %) u T. 4.);

% Imax — MaKkcmansHoe 3HaveHne BbixogHoro Toka (20 MA);
3
;c Imin — MMHMManNbHOE 3Ha4YeHne BbIXOLHOrO ToKa (4 MA).
Ry
S 6.3.4.5 PesynbTatbl MOBEpPKW CUYUTAIOTCS MONOXUTENbHBIMU, €CNU MNpUBEAEeHHas
§ MOrpEeLIHOCTb  U3MEPUTENIbHOIO KaHana B KaXOoW MPOBEPSIEMON TOYKe [AuanasoHa
n;.E N3MepeHU He NpeBbILLAaKT 3HAa4YEeHNI YKasaHHbIX B Tabnvue 4.
g
AN
b Tabnuua 4 — Npegenbl OCHOBHOW NpuBeAeHHoR norpetwHocty UK Buga 3
g Tvn ucnone3yemoro Moayns BbiBoAa Mpenensl NnpuBeAEHHOW NOrPELLHOCTY
S aHaroroBoro curHana N3MepUTENbHOro KaHana, %
3 BMXAMO0410 0,15
c 140AC0O02000 0,10
BMXAMOO0210 0,15
BMXAMOO0802 10,15
=
]
R
X
S
Q
N
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6.3.5 lNpoeepka kaHanos BuAa 3.2 - BbIXOAHbLIX @HAMNOMOBbLIX M3MEPUTENbHbLIX KaHamoB
TMna «4 — 20 MA yHUNONAPHLIN». B coCcTaB n3amMepnTenbHOrO KaHana BXOAMT TOMbKO MOAYIb
BblBOJAA aHaroroBbIX CUrHasoB.

6.3.5.1 OTcoeanH1Tb NCMOMHNUTENbHOE YCTPOCTBO OT BXOLHLIX KIEMM MPOBEPSEMOro
KaHana.

6.3.5.2 Cobpartb cxemy NoAkoYeHns kanubpaTopa K NoBepsieMoMy U3MepUTEnsHOMY
KaHany cornacHo pUCYHKY (A.2) MpunoxeHns A, NepekniounB MHOrOMYHKLMOHAMbHbI
kanubpaTop B PeXuM M3MEpPEeHWsi CUMbl NOCTOSHHOMO Toka. [Mpn NogkMoYeHU HeoBXoauMo
PYKOBOACTBOBATBLCSA 3KCMIyaTalMOHHOW AOKYMEHTaumMelh Ha kanubpaTop.

6.3.5.3 NosTOpnTL ONepauuu no n.6.3.4.3 —6.3.4 4.

6.3.5.4 PesynbTaTtbl MOBEPKM CYMTAIOTCS MONOKUTENLHLIMK, €CNN NPUBELEHHAS
MOrpeLHoCTe  M3MEPUTENbHOTO KaHana B KaXAOW MNPOBEPSEMOl TOYKE AuanasoHa

N3MEPEHUI He NPeBbILLAET 3HAaYEHNI, YKasdaHHbIX B Tabnuvue 4.

7 OOOPMJIEHUE PE3YJIbTATOB NMOBEPKU

7.1. Komnnekc cuyuTaeTca npoLIeALUMM MOBEPKY C MOJSIOKUTENbHLIM pPe3ynbTaToM,
€CIn NOrpeLlHOCTA BCEX ero U3MEpPUTESbHbIX KaHaroB He BbIXOAST 3@ YCTAaHOBMNEHHble ANS
HUX npegensbi.

7.2 Tlpn nomoxuTenbHbIX pesynbTaTax MOBEPKM KOMMnekca odopmmsieTcs
CBMOETENbCTBO O noBepke /nMbOO B COOTBETCTBYKOLUMIA pasden nacrnopTa Kommnnekca
HaHOCUTCA MoBepuTenbHoe Krnelimo cornacHo [Npasunam no metpororum MNP 50.2.006-94
"I'CW. Mopsnok nposeAeHNst NOBEPKK CPeacTs uamepernin”. K CBUAETENbCTBY UMM OTMETKE B
nacnopTe nmpunararoTcsi NPOTOKOSbI (MpunoxeHune b) ¢ pesynbTaTamu nosepks no Bcem
N3MepUTENbHbIM KaHanam.

7.3 Tlpy oTpuuaTenbHbIX pesynbTaTax MOBEPKM KOMMMEeKca CBUAETENbCTBO O
npeabifylleil MoBepke aHHyNMpyeTcs, MOBEpUTErbHOE KEeMMO B nacrnopTe racutcs W
BblAA€TCA M3BELLUEeHNe O HenpurogHocTu cornacHo lNpasunam no metponoruu MP 50.2.006-
94.
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1 — MoAyIb aHanorosBoro BBOAA; 2 — MHOTOMYHKUMOHamNbHbINA KanubpaTtop; 3 — MarasviH ConpoTUBIEHNI;
PucyHok A.1 — Cxema coefmHeHusa npnbopos npu noBepke BXOAHbIX aHaNoroBbIX
N3MepUTENbHbLIX KaHanoB Tuna «4 — 20 MA YHUNONSIPHbLIA»

Bxog (-}

MpunoxeHne A
(obsizaTenbHoe)
Cxema nosepku komnnekcos [MTK MINCA HIC «lHenaep SnekTpuk»

Bxoa (+}

Bxog (-}

O

O

Bxog (+

-+

1 — MoAynb aHanorosoro BBOAA; 2 — MHOTO(YHKLMOHaMbHLIA kanubpaTop;

O

O

S PucyHok A.2 — Cxema coeguHeHusi npubopoB Npu NOBEPKE BXOAHbIX/BbIXOAHbLIX
ZF aHarloroBbIX U3MepUTENbHbIX KaHanoB Tuna «4 — 20 MA YHUNONSPHbIA»

g
N

§
< 4
5
1
2
w ?
S ,
1 exoal-} Bbixog (-) BX04(-)

STl
i BXOA(+) BbIXOA(+)

T + 3

N Vss -

s

) GND BX0A(+}
3 - O O

1 — Moaynb aHanorosoro BeoAa; 2 — 6apbep UCKpobe3onacHoCTH;

© 3 — MHOTOYHKLMOHaNbHbIA kKanubpaTop; 4 — MarasuH ConpoTUBNEHWIA;

’gt PucyHok A.3 — Cxema coeanHeHuUst NpMBopoB Npu NOBEPKE BXOAHbIX aHaNoroBbIX
S n3MepuTenbHbIX KaHanoB Tuna «4 — 20 MA yHUNONSPHBIA» B COCTABE C NMPOMEXKYTOYHbLIMU
gt n3MepuTenbHbIMK NpeobpasoBaTensmMu ¢ ranbBaHUYECKON pa3Ba3Kon
£ (bapbepamu uckpobesonacHocTH)

§

Sl 3
]
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[MpogomkeHne npunoxexmsa A

1 BX0A(-) Ebixog (-} Bxofl-}
2
Bxog(+} EbiXogi+) 3
Vss + -
—r GND exogf+) O O

1 —moaynb aHanorosoro BBoAa; 2 — 6apbep nckpobesonacHoCT; 3 — MHOrOMYHKLMOHaNbHBIN kanubpaTop;
PucyHok A.4 — Cxema coefiviHeHUsi NIPUOOPOB NPV NOBEPKE BXOAHBIX/BLIXOAHBIX
aHarnoroBbIX U3MEPUTENbHbIX KaHanos Tuna «4 — 20 MA YHUNOMSAPHbLIA» B cOCTase C
MPOMEXYTOYHbIMU N3MEPUTENbHBIMU NpeobpasoBaTensamu ¢ ranibBaHUYECKON pasBA3Kon
(bapbepamu nckpobesonacHocTm)

1 xog(-} BhIX0a(=} 2 Bxea(l}
BX03(2} 3
BX0g(+} Bbixog(+}
BXx04(3} RT D
+24 ¥ Vss —I
_[— GND BXOA(4}

1 — moaynb aHanoroeoro BBoAa; 2 — Gapbep UCKPOBe30nacHOCTH:;
3 — MHOroyHKUVOHaNbHbIA kanubpaTop/mMarasuH ConpoTUBEHNIA;

PucyHok A.5 — Cxema coeiMHeHUs NprGOPOB MPU NOBEPKE BXOAHbIX aHAIOroBbIX
“3MepuTenbHbIX KaHanoB TeMnepaTypbl C MOMOLLBIO TepMonpeobpasosaTenei
TemnepaTypsbl

Villas
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MNpunoxexue b
(obsizaTenbHoE)
dopmMa NpoToKoNa NoBEPKU

3HaueHus dusnyeckoil MorpeLHocTs Mpeaen Mpeaen 2
Mpoeepsemas BENMMUMHE VIK Bes yueTa NOrpeLUHoOcTy Mpeaen AomnycKaemoi 5
KOHTPONUPYEMOro CyMMapHoii Q
Kanan TOuKa, b bl S NePBUYHOrO NEPBUYHOTO it NOrPeLUHOCTH 2
% pwan. P P npeobpasoBar N3MEepUTENBHOro UK N3MepUTENBLHOrO 5
3]
Sanannoe | Visnapannos ens npeo6pasosartens KaHana ™
3HayeHue 3HavyeHue
1 2 3 4 5 6 7 8 9
5
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50
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