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HacToslwasa metoauka pacnpoctpaHsieTcs Ha Komnnekchbl nporpaMMHO-TEXHUYECKUE
MUKPOMPOLIECCOPHOI CUCTEMbI aBToMaTtM3auum noxapoTywenus «lUHeioep SnekTpuk»
(hanee — kommnekc) M ycraHasnuBaeT OObeM, YCMOBUSI MOBEPKUA KOMMMEKCa, METOAbl U
CpeAcTBa  SKCMEPUMEHTArNbHOrO  UCCNEAOBaHWS  METPOMOTMYECKUX  XapaKTEPUCTUK
n3mMepuTenbHeIX kaHanos komnnekca (VIK) n nopsaok odopMneHus pesynbTatos NoBEpKU.

NHuTepsan mexay nosepkamu — 2 roga.

1 ONMEPALNAA MOBEPKU

1.1 IMpu npoBeseHNn NoBepKM AOMKHBI BbITb BbINOSTHEHbI CIEAYIOLLME ONepaLK:

Homep BbinonHeHne onepauuii
Ne HavnmeHoBaHve onepauuii MyHKTa npy NoBepke
METOAVKA | nepBUYHON | NepuoamnYecKon
1 | BHeLLHWI ocMOoTp 6.1 + %
2 | OnpoboeaHue 6.2 + +
MNoaTBepxxaeHve naeHTndukaumm
3 6.2.3 + +
[0 ytBepxaeHHomy Tuny CU
4 OnpepeneHne METPONornyecknx 6.3 N %
XapaKTEPUCTUK CUCTEMBI
5 OdopmneHue pesynbraTtos 7 = N
MOBEPKM

2 CPEOCTBA NOBEPKU

i

I

S

N 2.1 KanubpaTop MHorodyHKUMoHanbHbIn TRX-IIR dupmsl «Drucky, Benukobputanus,
S Homep no ['ocpeecTpy Ne18087-04.

§ 2.2 MarasuH conpotuenexunit P4831, MO «Mukponpubop», YkpauHa, r.J1o808, HoMmep
g no [ocpeectpy Ne6332-77.

X

- 2.3 lNMpumeHsiemble Ansi NOBEPKU CPEACTBa M3MEPEHUIA JOMKHLI UMETb AencTeyoLwme
- CBUOETENbLCTBA O MOBEPKE.

I

; 2.4 [lonyckaeTcs nNpuUMEHATb Apyrue cpencTsa NMOBEPKM C aHanormyHblMuM Unu
§ NYHWUMN METPOSIOrMYECKUMU XapaKTePUCTUKAMMU.
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3 TPEBOBAHUA K KBATTUOUKALIU NMOBEPUTEJEN

3.1 K nosepke KOMMMEKCOB AOMyCKalT UL, OCBOMBLUMX paboTy C KOMMIEKCOM U
NUCnomnb3yeMbIMU  3TanoHamu, W3YYMBLUMX HACTOALLYIO METOAWMKY, aTTeCTOBaHHbLbIX B
cootsetctBun c [P 50.2.012-94 «[CW. lMopsigok aTttectaumm noBepuTenen Cpeacts

n3MepeHun» (daHHoe TpeboBaHUE He pacnpOoCTPaHSAETCs Ha KanubpoBKy).
4 TPEBOBAHUA K BE3OINMACHOCTHU

4.1 lNpn npoBefeHUM NOBEPKN LOMKHbI BbINONMHATLCA TpeboBaHus no 6esonacHocTy,
N3MNOXeHHble B JKCMyaTauMOHHON [OOKYMEHTauunm WCNOoNb3yeMblX CPeAcTB MOBEPKU U
Komnnekca wun obwwmx TpeboBaHun anekTpobesonacHocTn («lpaBuna TEXHUYECKOMN
JKcrnnyataumMm aneKkTpoycTaHOBOK noTpebutenein», «lMpasBuna TexHUkn ©e3onacHocTu npu
aKcrnnyataumm 3nekTpoycTaHoBok notpebutenen», NOCT 12.2.007.0-75, TOCT 12.1.019-
2009, TOCT P 51350-99).

4.2 [llepcoHan, NpoBOASALUMIA NOBEPKY, LOJDKEH MPOXOAUTb MHCTPYKTaX MO TEXHUKe
BesonacHocT Ha paboyem MecTe U MMeTb rpynmny Mo TEXHUKE SMeKTpobe30onacHoCTU He

HXKE 2-01.
5 YCNOBUA NOBEPKU U MOATOTOBKA K HEN

5.1 lNpu npoBeneHnn NoBepKM AOMKHbI ObITb COBMNIOAEHBI CrieayoLMe YCNoBUs:

Ycnosusi B NOMELLEHMM annapaTHo (CepBepHON):

- Temnepartypa okpy»xatoLlero sosayxa, °C oT + 15 go + 20;
- OTHOCUTENbHAsA BNaXXHOCTb BO3gyxa, % ot 30 po 90;

- aTMOoCcdepHOe aaBrneHne, ot 84 no 107,

- HanpsixeHne nutaHus, B ot 215 pgo 230;

- YyacToTa nepemMeHHoro Toka, 'y 50 £ 1.

5.2 T[lepen nposefeHVem TMOBEPKM, CpenacTBa MOBEPKUM U BCriomoraTesibHoe
obopynoBaHue [LOMKHbI GbiTb MOArOTOBMEHbLI K paGoTe B COOTBETCTBUM C YKa3aHWSMW B

3KCnnyaTauMoHHOW AOKYMEHTaLuN.
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/13m) Slucr | NG nokvim. [loar. /lara 4




Uus. N2 gy6. | [logn. 4ara

B3am. uHB. N2

Uns. N nogn. | lNogn. v 4ara.

020rm

6 MPOBEJEHUE NMOBEPKU

6.1 BHewHWn ocMoTp

6.1.1 lNpun npoBedeHUN BHELUHEro OCMOTPa MPOBEPUTHL OTCYTCTBUE MEXaHUYECKMX
NOBPEXAEHNIN COCTaBHbIX YacTeN KOMMMEKCOB, N30Naunn KabenbHbIX NTMHWUIA CBA3N.

6.1.2 WK, BHeWHUNn BUL KOMMOHEHTOB KOTOPbIX HE COOTBETCTBYEeT TpeboBaHusM
NPOEKTHOW AOKYMEHTaLMK, K NOBEPKE He JOMYCKaloTCS.

6.1.3 Ybeaoutbesa, YTo Haagnucu n odbosHavdeHns HaHeceHbl Ha KoMnoHeHTbl VK yeTko v
COOTBETCTBYIOT TPEOOBaHUSAM NPOEKTHON OOKYMEHTaUuUu.

6.1.4 [NpoBepnTb Hanuune crnenyrLnx LOKYMEHTOB:

- 9KCNIyaTaumoHHYIO AOKYMEHTauMio Ha KOMMMeKC (PYKOBOACTBO MO 3KcnfyaTauuu,
PYKOBOZCTBO onepatopa, hopmynsp);

- [JeicTBylOWMe cBUAETENbLCTBA O [OBEPKE MNEepBUYHbIX  U3MEPUTENbHbIX
npeobpasoBartenei, BXoAALMX B COCTaB U3MEPUTESNbHbLIX KaHaroB KOMMIEKCOB;

- nepeveHb VK, nognexalimx skcnepumeHTanbHOMYy UCCreaoBaHuIo;

- MPOTOKOS NpeALWecTBYOLLEN NOBEPKY;

- TEXHUYECKYI0 OOKYMEHTauu U CBUAETENbCTBO O MOBEPKE 3TaANoHOB (B cryyae
NCMOSIb30BaHUA NpU NOBEPKE 3TANOHOB 3aKa34vnka).

6.2 OnpoboBaHue

6.2.1 lNoBepsAeMbIi KOMMMEKC W 3TanoHbl MOCMEe BKMKYEHWUS B CETb NPOrpeBatT B
TeYEeHUU BPEMEHM, YKa3aHHOro B SKCNIyaTaLMOHHON JOKYMEHTaLMN.

6.2.2 OnpobosaHne KoMMnnekca MpoBOASAT B COOTBETCTBUM C PYKOBOACTBOM MO
skcnnyataumu. [lonyckaeTcs coBMewjatb onpoboBaHue C NpoOLEeaypoit  MpOBEpPKM
norpetuHocTu UK.

6.2.3 lNoaTeepxaeHve ngeHtudukaumm MO yreepxaeHHomy Tuny CU

Onepauus «lNoarsepxaeHue nageHtudmkauum MO yreepxxaeHHomy Tuny CU» coctouT
13 crnegyoLwmx 3Tanos:

- onpefeneHue NAeHTUMUKaUMOHHOro HaMMEHOBaHNS MPOrpPaMMHOro obecneyYeHns:;

- onpejerneHne Homepa Bepcuu (MASHTUUKALMOHHOIO HOMepa) MPOrpaMMHOro
obecneyeHus;

- onpenenexHve UUdposoro naeHTudukaTopa (KOHTPONbHOW CYMMbl UCMOMHAEMOro
Kofa) nporpamMmmHoro obecneyeHus.

6.2.3.1 OnpegeneHve nAEHTUMPUKALUMOHHOIO  HAUMEHOBAHMSA  MPOrPaMMHOIO

obecneyeHus.

4371-425534.001-2014MTT Lo

3my STucr | NC zokvm. [Toan. flara 5




Ons

obecnevyeHuns

onpeneneHns

«Komnnekcsl

aBTomaTusaumm noxxapotyweHus «llHenngep Onektpuk» (ganee — MO «MNTK MMCA MT

«llHengep  OnekTpuk»)  onpegensior

VI,D,eHTVICbI/lKaU,VIOHHOI'O

NPOrpaMMHO-TEXHUYECKNE  MUKPOMPOLIECCOPHO

NOEHTUDUKALNOHHBIE

HanmeHoBaHUA

HanmMeHOBaHUA

METPOJIOrTM4eCKn 3Ha4MMbIX MporpamMmMHbIX KOMMNOHEHTOB:

- BCTPOEHHOro nporpammMHoro obecnedexuns kontponnepa MNTK MIMACA MT «lWHegep

SnekTpuk» (aanee BrO koHTponnepa MTK MMNCA MT «lUHenaep SnekTpuk»);

- nporpammHoro obecneveHns «OPC Factory Server» (ganee N0 «OFS»).

Ans onpepenenns uaeHTUUKaALUMOHHOIO HaumeHoBaHuusi BIMO koHTponnepa MTK

MIICA NT «WHengep SnekTpuk» Heobxoammo:

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

- YCTaHOBUTb CBA3b C KOHTPOJIIEPOM NyTEM Bbl60pa KOMMYHWUKaUMOHHOIro NpoTOKOMa,

Mo KOTOPOMY OCYLLECTBNAETCH CBA3b (PUCYHOK 1);

- BblOpaTth onepauuio «Upload OS from device» B OTKpbIBLUEMCS OKHE (PUCYHOK 2).

Schneider Electiic 0SLoader
Step 1: Please select one of the listed protocols

 Pleate choose & commurication diver

NPOrpamMmmMHOro

CUCTEMBDI

ero

=lzix|

| Schneidzr Electric OSLoader
Step 2 Pleasa selact the Target Device

1 Dievice Type e e | Devices =

| [FE | & Procassor ¢ DiectDovie | | __Sown | Updue
| [unTLwor | € LocalHead € Remote /0 Diop | | | - [ Mode:123-PLC ‘
| Shet nuinber: Diop rrmber ‘
F 7 E
N
~
g-‘kt rTarget Addiess -~
St { Modbus Addiess:
8 :* ot ____Em"ic_l_] } 1 node found
™ Medbus Plus target | \
. | I Stan Fi_fl SlgpF'LCl Ewpexlius!
§ |
=
;lt < &5 i S
< < Back Ho> | Close | Hep | Cose | Help
g
i
S a) BbIOOP KOMMYHMKaLMOHHOro NpoToKona ©) BBOA aApecc yCTpoiicTea
8}
2 PucyHok 1 — YcTaHoBKa CBA3M C KOHTPOSIIEPOM
)
S
3
Q
.
A
N
Ny
S
N
§‘
X
JE
Sl
< % /]
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B schneider Electric O5Loader= Operati

=1C(x]

Schnexder Electric OSLoader

Step 3: Please select which operation should be peformed

Select Operation

" Downioad OS to device

& Upload 08 from device

r~Eilenarns

JC:\Quantum upgrate\140CPUBT160.bin

Browsa...l

Tekylwee naeHTUdUKaUMoHHoe HaumeHoBaHue BI1O koHTponnepa MNTK MIICA TT

WNpoeHTudurkaumoHHoe HanmeHoBaHusa 10 «OFS» oTobpaxaetcs npu 3anycke «OFS
Client» (OFS Client.exe).

B tabnvue 1 npuBefeH nepeyveHb METPONOMMYECKM 3HAUYMMbIX (halinoB NPorpamMMHbIX

PucyHok 2 — Beibop onepauuu

SK3EMIMJIAP KOHTpOIEeEpa, Oﬂpe,ﬂeﬂeHHblVI npu I'IepBVI‘-IHOI71 noBepke.

KOMMOHEHTOB U Mop,yneﬁ n nx Mp,eHTVld)VIKaLI,VIOHHbIe HanmMeHoBaHUA.

«U_IHe|7|,u,ep SﬂeKTpVIK)) OOJDKHO COOTBETCTBOBATL YKAa3aHHOMY B NacrnopTe Ha KOHerTHblVl

Tabnuua 1 — NaeHTndrKaumoHHbIe HaMMEHOBaHUS METPOSIOrMYECKN 3HAYUMbIX dpalinos

HaumeHoBaHue 1O n nmsa

WaoeHTndpukaunoHHoe HauMeHoBaHue

ofs.exe

NCNOJSTHUTENbHOro hanna o REMMEHTARIH
BIMO koHTponnepa MNTK 140 CPU 671 60 PucyHok 3
MMCA MT «lWHenoep
ONEKTPUK» -
140CPU67160 V313.bin
MO «OPC Factory Server» - | OPC Factory Server — [Server Status] PucyHok 4

130m)

Jincr A N2 a2okvm. [Toarn. VIEN]
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Y schneider Electric DSLoader: File an o i e
Schnsider Electric OSLoader
Step 4: Final Compatison
«-File Bl i Rt - veiianmiris st ST A D&'Vica
Device Name; [1 40 CPU E71 60 Device Name: ]140 CPU 671 &0
Hardware 1D : o008 0102 /| HardwareID: {0008 0102
08 Yersion: [3.131 0S Yersion: [3.131
Crash Code: T ;
| Description: Description: '
Back [ He> | Ciose | heb |

PucyHok 3 — MioeHTndmkaunoHHoe HanmeHosaHune BIMTO koHTponnepa
MTK MMNCA MNT «LUHengep SnekTpuk»

T
[E opc Facmry e [Serve

L

m:@ Misc  Window we

2
3 . Clients Cormeted | 1
Et StatDate | 1%4ug-2014 144582
= CurentDate [~ T5Aug 2014 THA715
| Numbes of Groues |G

\g Artive Groupe | 0
S i Nugnbes Of ftems | g

t
:{E | Activelters | 0
2 i SyncBesd [0 |
g::i é SpncWite [ @ !

i~ lnted
S i Tt orC Vi oPCv2 |
o il Hotfeations Sent [ 0 B

é ltemns Mokhied :,_..,_.,UW‘._. —a
o :i AayacReguests | 0O 0 I
g | agncResd [0 0 :
s I AswncWwile [0 [ g
N i AgreRehesh [ 0 T 0 ‘
L DT SR e e

| “Tr;tal Connachc«‘r' ‘{ 1

i Total Groups N

;; Tetal lems | [ !
o f PCTicks [ O106CE
‘gt | Status | " Ruming :
X Vasen & VA BB )
ks R
S
<

PucyHok 4 — NpeHTndukaumoHHoe HaumeHosaHue 10 «OPC Factory Server»
B
| §
N /TucT
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6.2.3.2 OnpegeneHne Homepa Bepcunm  (MAeHTUUKAUMOHHOIO  HOMepa)
nporpamMmmHoro obecneveHus

Ona onpepenenns Homepa Bepcum MO «IMTK MIICA MT «lHengep OnekTpuk»
onpeaensalT HoMepa BEPCUii ero MeTPOIOrM4YEeCKN 3HAaUYUMbIX MPOrPaMMHbBIX KOMMOHEHTOB.

Ona onpegenenua Homepa Bepcum BIO koHTponnepa MTK MMCA MT «lWHeiigep
OnNEKTPUK» Heobxoanumo:

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

- YCTaHOBUTb CBA3b C KOHTPOMSEPOM nyTeM Bbibopa KOMMYHUKALIMOHHOIO NpPoToKona,
Mo KOTOPOMY OCYLLECTBAETCS CBA3b (PUCYHOK 1);

- BblbpaTh onepauuio «Upload OS from device» B OTKpbIBLLUEMCSI OKHE (PUCYHOK 2).

Tekywana sepcumn BIMO koHTponnepa MNTK MIMCA MNT «lUHelgep 3nekTpuk» OomkHa
COOTBETCTBOBATb YKa3aHHOMY B MacrnopTe Ha KOHKPETHLIA 3K3EMMNNAP KOHTponnepa,
onpefeneHHble Npu NepBUYHON NOBEPKN.

Homep Bepcumn MO «OPC Factory Server» (ganee — NO «OFS») oTtobpaxaeTcs npu
sanycke «OFS Client» (OFS Client.exe).

B tabnuvue 2 npuBeaeH nepeyeHb METPONOMMYECKN 3HaYMMbIX (DaitfioB NPOrpamMmMHbIX

KOMMOHEHTOB 1 MOAYIEeN U UX HOMepa BEPCUNA.

Tabnuua 2 — Homepa Bepcuii METPONOrMYEcKn 3Ha4YUMBbIX haitnos

Homep Bepcun

HanmeHosaHue MO n nvs (MaeHTUnKaLMOHHbIN g
o KoMmmeHTapui
NCMNOSNTHUTENbHOrO hanna HOMep) NPOrpPaMmMHOro
obecneyeHus

BIO koHTponnepa MNTK MIMNCA MT
«WHenaoep SnexkTpuk» - He Huxe V3.13.1 PucyHok 3
140CPU6G7160 V313.bin

MO «OPC Factory Server» -
ofs.exe

V3.35.2706.0 PucyHok 4

6.2.3.3 OnpeneneHne undpoOBOro MAeHTUGMKaTopa NPorpamMmmMHoro obecneyeHns

Ansa onpepnenenus uudposoro naeHtudmukatopa MO «MTK MMCA MT «lUHeiigep
OneKTpUK»  HeobXOAWMO  BbIYMCIUTL  LMMPOBbLIE  UAEHTUUKATOPLI  halinoB  ero
METPOSIOrMYECKM 3HaYNUMbIX MPOrPaMMHbIX KOMIMOHEHTOB.

B Tabnuuye 3 npuseaeH nepedeHb METPONOTMYECKN 3HAYMMbIX (haitfioB NPorpaMMHbIX

KOMMOHEHTOB W MOAYNen U nx undpoBble NOEHTUMUKATOPbI, BbIYUCIIEHHbIE MO anropuTmy
md>.
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§ TMna «4 — 20 MA yHUNONSAPHbLIA». VIsMepuTenbHbIi KaHan UMEeeT CTPYKTYpY: MepBUYHbIA

E‘t N3MepuUTesbHbI NpeobpasoBaTesib C BbIXOAHBIM CUTHANIOM MOCTOSIHHOTO TOKa CTaH4apTHOMO

= AnanasoHa «4 — 20 MA» — Mogynb BBOJA aHaNorosbIX CUrHAMOB.

§e 6.3.1.1 OrtcoeauHnTb nepBUYHbIN  NpeobpasoBaTeNb OT  BXOOHbIX  KIEMM

2 NpoBepsAeMoro KaHana.

§ 6.3.1.2 CoBparb cxemy noakmnioyYeHus kanubparopa K NnoBepsieMomy N3MepuTenbHOMY

o KaHany cornacHo pucyHky (A.1 — A.2) npunoxenus A. MNpu nogkroydeHun HeobXoanmo

°§" PYKOBOACTBOBATLCA 3KCMIyaTaUMOHHOM AOKYMEHTaUMel Ha kanubpaTop.

§ 6.3.1.3 YcraHoBUTb TOK B Lienu WM NocrefoBaTenbHO NoaaTh Ha BXOA KaHana naTh

= 3Ha4eHUI ToKa (B 3aBUCKUMOCTM OT CXEMbI MOAKITIOUEHUS), PABHOMEPHO pacnpeAeneHHbIX Mo
AVanasoHy BbIXOAHOro curHana paryuka (5%, 25%, 50%, 75%, 95%), ucnonbsyemoro B

E‘ NpoBepsiEMOM KaHane.

;t 6.3.1.4 [Ins KaAoro 3Ha4YeHWs YCTAHOBMEHHOro TOKAa MPOM3BECTM OTCYET

§f PesynbTaToB N3MepeHUst hU3NYECKON BEMUUMHLI B NPOBEPSEMOM KaHane no nokasaHusm Ha

e 4371-425534.001-2014MT1 s
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Tabnuua 3 — Lincpposble naeHTMhUKaTopbl METPOSIOTMYECKN 3HAYMMbIX (haiirios

MO «OPC Factory Server» -
ofs.exe

B532AEEA00356BDF32BE5B8D81B41744

PacyéT KOHTPOMbHOW CyMMbI MPOBOAUTCS C MOMOLUBIO  CEPTUMMLMPOBAHHbIX
nporpamm, peanuaylolmx anroputMm pacdeta no MDS5. lMpu aTom npoussoguTcs pacuyéT
KOHTpOnbHbIX cymm ans ainos 10 «OPC Factory Server» (ofs.exe).

Ans onpefenenus uudposoro naeHTudukatopa BMO konTponnepa MTK MMCA MT
«lHepep SnekTpuk» HeobXxoaMMo:

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

- YCTaHOBUTb CBA3b C KOHTPOMIEPOM MyTem BbiGopa KOMMYHUKALMOHHOIO NPoTOKONa,
MO KOTOPOMY OCYLLIECTBISAETCHA CBS3b (PUCYHOK 1);

- BblbpaTh onepaumio «Upload OS from device» B OTKPbLIBLUEMCSI OKHE (PUCYHOK 2);

- COXpaHWUTb BbIFPYXEHHbIA € KOHTpornepa dann 140CPU67160 V313.bin B
ykasaHHyto AVPEKTOpWMI0 U C MOMOLLbI0 CepTUPULMPOBAHHBLIX MPOrpamm peanmayoLmi
anroputm pacyeta no MDS5, nponssecTv pac4éT KOHTPOSLHOM CYyMMbI.

PaccuutaHHbil  undposoit upeHTudukatop BIO koHTponnepa MTK MMCA MT
«LlHerpep AnekTpuk» [OMKEH COOTBETCTBOBATL YKa3aHHOMY B NacropTe Ha KOHKPETHbIN
3K3emnnsap.

6.3 OnpeaeneHne MeTporIorMYeCKrX XapakTepucTmK

6.3.1 MNpoBsepka kaHanos Bnaa 1.1 - BXOAHbIX aHAMOrOBbIX M3MEPUTENbHbLIX KAHAMOB




B Clniydae nNpoOBEPKM KaHamna W3MepeHUA LOaBneHund, nepenaga AaBleHus,
3ara3oBaHHOCTU, CUIlbl TOKA, HANpAXXeHUA U MOLLIHOCTWU npenen ﬂ,OHyCKaeMOVI anBe,D,eHHOﬁ

norpewHoOCT USMEPUTESIbBHOIO KaHarsa onpenendarT no cbopmyne

2
Auam —Asau
v, ==%1,1 (A——A—.IOO%j +(Yo)2 > 1)

max min

roe vy — npenen ,qOHyCKaeMOVI npmse,quHon NOrpeLHoCT N3IMEPUTENIbHOIO KaHana,
%;
AmM — W3MEepeHHoe 3HadeHune d)VISVI‘-IGCKOVI BEJIMYUHBI, COOTBETCTBYIOLLEE
3afaHHoMy (TeKyLleMy) 3HAYEHUIO TOKa;
Aw[ — 3aJaHHOe 3HaYeHune Cbl/I3VI‘~leCKOI7I BEJIN4YNHbI, COOTBETCTBYIOLLIEE 3ajjaHHOMY
(TekyLemy) 3Ha4YeHuIo ToKa;
Amax — MaKCcunmMaribHoe 3HaveHune V|3mep$|eM0|71 B AAaHHOM KaHarne BeNUYUNHbI;
Anin — MVMHMManbHOE 3Ha4YeHne U3MepsemMon B JaHHOM KaHane BennYnHbI;
Yo — nNpegen npuBeAEeHHOW MOrpelHocT! MNepBUYHOrO  U3MEPUTENBHOro
npeo6pa303aTen;|, BXO4ALlero B cCoCtaB AaHHOIo U3MepuUTeribHOro KaHana, %.
B cnyyae nposepku KaHana usMepeHus TemnepaTtypbl, YPOBHS XXWOKOCTU npenen

Aonyckaemomn abcontoTHON NOrpelHoCTn WU3MEepUTEeNnbHOrNro KaHana onpegendawT Mo

dopmyrne

2

3 A=411 (M-XNJ +(4,) (2)
X A — AL
N
N rae Ap— npefen gonyckaemMoi abcontioTHOM NOrpeLLHOCTM 3MEPUTENBHOIO KaHana;
b XN — AnanasoH n3aMepeHuin usnyeckon BENNYUHbI ANs aHHOro KaHana;
03 Ao — npeden abCoOMOTHOM MOrPELHOCTM MNEPBUYHOTO  U3MEPUTESbHOro
§ npeobpasosaTtens, BXoASALLEro B COCTaB AaHHOIo M3MEPUTENbHOrO KaHana.
2 6.3.1.5 PesynbTaTbl NOBEpPKW CYMTAIOTCSH YAOBMETBOPUTENbHLIMU, €Cru npeaen
g A0MyCKaeMoW NorpeLLHOCTN U3MEPUTENBHOIO KaHara He NpeBbILLaeT CreayoLmnX 3HaYEeHNN:
% - + 0,15 % pna kaHana nsmepeHus n3bbITOYHOrO AaBMeHUs cpen BCNoMoraTenbHbIX
g CUCTEM (KpoMe JaBreHus Bo3ayxa);

-+ 0,6 % ans kaHana nsmepeHns N3bbITOYHOro AABMNEHNS BO3AYXA;
5 - £ 0,6 % OnAa kaHana u3aMepeHus nepenafja LaBreHWs Cpef BCMOMOraTenbHbIX
Ef CcUCTeM,;
'§c -+ 1,5 % Ans kaHana nsMepeHns CUMbl ToKa, HaNPSPKEHUS!, MOLLHOCTY;
e
N
HE
e 4371-425534.001-2014MT1 =
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- = 75 % [Ana KaHana W3MepeHus 3arasoBaHHOCTM BO3dyxa napamu
HedTU/HeTENPOAYKTOB;

- = 15,0 MM Onsa KaHana W3MepeHus YPOBHA XUOKOCTUM BO BCroMoraTesSbHbIX
eMKOCTSX;

- + 3,0 °C ans kaHana nsMmepeHunst TemnepaTypbl ApYyrux cpea.

6.3.2 lNoBepka kaHanoB Buaa 1.2 - BXOOHbIX aHANIOrOBbIX U3MEPUTENbHbIX KaHanoB
™mna «4 — 20 MA YHUMNONAPHBLIA» B COCTaBE C MPOMEXYTOUHbIMUA U3MEPUTENBHBIMY
npeobpasoBartensMu C ranbBaHUYecKoh pasBsskoil (bGapbepamMu UCKpoOGe3onacHoCTH).
N3mepuTenbHbIl KaHanm uMeeT CcreyloLwyo CTPYKTYPY: MNEPBUYHbLIA  U3MEepUTENbHbIN
npeobpasosBaTterib C BbIXOAHbLIM CUrHaNoM MOCTOSHHOIO TOKa CTaHAapPTHOro AuanasoHa «4 —
20 MA» - NPOMEXYTOYHbIA U3MEpPUTENbHBIA Npeobpas3oBaTenb C ranbBaHUYECKOW pa3BA3KOM
- MOAyrnb BBOAA aHaNOroBbIX CUrHAsOoB.

6.3.2.1 OTcoeAvHUTb NepBUYHbLIA  npeobpasoBaTerle  OT  BXOAHbIX  KIemMm
NMpPOBEPSEMOro kaHana.

6.3.2.2 Cobpatb cxemy NoakmoyeHns kanmbpaTopa K NoBepsieMoMy U3MepUTENbHOMY
KaHany cornacHo pucyHky (A.3 — A.4) npunoxenus A. lNpu nogknoyeHunm Heobxoaumo
PYKOBOACTBOBATbLCA 3KCMlyaTalMOHHOWN AOKyMeHTauven Ha kanmbpartop.

6.3.2.3 lNosTOpUTL Onepaunm no n. 6.3.1.3 - 6.3.1.4

6.3.2.4 PesynbTaTbl MOBEPKM CYUUTAKOTCH YOOBMETBOPUTESIbHLIMU, €CnU npeaen
JlonycKaeMoii MorpeLlHoCT U3MEPUTENIbHOMO KaHana He NPEBbLILIAET 3HAYEHUIA YKasaHHbIX B
m. 6.3.1.5.

6.3.3 [llpoBepka M3MepuUTenbHbIX KaHanoB BuAa 2 — W3MEPEHWUs TemnepaTtypbl C

NMOMOLLbIO Tepmonpeo6pa3OBaTene|7| conpoTueBneHnda B COCTaBe C MNPOMEXYTOYHbIMU

Uus. N gyba. |llogn. gara

nsMepuTenbHbIMKU  npeobpasoBaTensMu C  ranbBaHUYECKOW pas3Bsiskon  (Bapbepamu
nckpobesonacHocTu). MamepuTtenbHbli kaHan UMeEeT CTPYKTYpy: TepMonpeobpasosaresb

COMPOTUBIEHNA - MPOMEXYTOYHbLIN M3MepUTENbHbIA npeobpasoBaTenib C ranbBaHUYEeCKoM

B3am. uHB. N2

pasBA3KoW - MOAYIb BBOAA aHAsIOroBbIX CUrHasoB.
6.3.3.1 OtcoeamHnTb TepmonpeobpasoBaTesle COMPOTUBIIEHUS OT BXOAHbLIX KIeMM
NMpoBEpPSEMOro kaHana.

6.3.3.2 CobpaTb cxemy noakmoyeHuss kanubpaTopa unu mMarasmHa ConpoTUBIIEHUI K

MPOBEPAEMOMY WU3MEPUTENBHOMY KaHany corflacHo pucyHky (A.5) npunoxexus A. Tpu
MOAKIOYEHUN HEeobXoOMMO PYKOBOACTBOBATLCS  SKCMIyaTaUMOHHON AOKyYMeHTauuel Ha
kanubpaTop unu marasvH ConpoTUBIEHUS.

6.3.3.3 YcraHoBMTb Ha kanubpatope (UM  MarasvHe  COMPOTUBIIEHWIA)

Uns. N nogn. | llogn. v gara.

0207IM

rnocnefoBaTtenbHO MNATb  3HAYEHUN conpoTuBIieHnA R, COoOTBETCTBYKOLLIEE 3HaA4YeHUto

4371-425534.001-2014MT1 e
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Uns. N@ gy, | llogn. 4ara

B3am. mHB, N2

UHe. N@ noga. | llogn. v g4ara.

0207IM

TeMnepaTypbl, pPaBHOMEPHO pacnpeferieHHbIX Mo AuanasoHy W3MepeHus TemnepaTtypbl
nsmeputensHoro kaHana (5%, 25%, 50%, 75%, 95%). Hanpumep: Tmn= - 50 °C;
Tmax=+150°C; T1=-40°C; T,=0°C T3=50°C; T4=100 °C; T5s =140°C.

6.3.3.4 [InA Kaxgoro yCTaHOBMEHHOrO 3HaYeHMs MPOM3BECTU OTCYET pe3yfbTaToB
N3MEPEHUs OUINYECKON BENWYMHBLI B MPOBEPSIEMOM KaHarie Mo MokasaHuaM Ha auvcree
APM komnnekca u paccuutaTb npeden Aonyckaemol abComoTHOW  NOrpeLuHocTu

N3MepUTENbHOro KaHarna no dopmyne

2

Ag =+ (T ~ T P+ (A, (3)
rae Ar — npegen gornyckaemor abconoTHON NOrPELLHOCTM U3MEPUTENBHOIO KaHana;
Tsan — 3apaHHoOe 3HayeHue TemnepaTypbl, COOTBETCTBYKLLEE 3afaHHOMY
(TekyLemy) 3HayeHuto conpoTusnexus, °C;
Twsm — W3MEpPEHHOe 3HauyeHue TemnepaTypbl, COOTBETCTBYKLLEE 3adaHHOMY
(TeKyLLeMy) 3Ha4YeHuno conpoTmenenus, °C;
Ay — npegen abCoOMOTHOW  MOrPELUHOCTU  MEPBUYHOTO  U3MEPUTENIBHOTO
npeobpasosaTtens, BXOASLLErO B COCTaB AaHHOro U3MEepPUTENbLHOro KaHana.
6.3.3.5 PesynbTathl MOBEpKM CUNTAKOTCS YAOBMNETBOPUTENbHLIMU, €ChU Npeaen
Aonyckaemoi  abCOMOTHOM  MOrPEeLHOCTU  M3MEPUTENbHOrO KaHana He npesbilaeT
CreayLmx 3Ha4YEHWI:
- + 3,0 °C ans kaHana usMepeHust TeMneparypbl Apyrux cpea.
6.3.4 lNoBepka KaHanos Buaa 3.1 - BbIXOAHbIX aHaMNOroBbIX U3MEPUTENbHLIX KaHamNoB
Tmna «4 — 20 MA YHWMONAPHLIN» B COCTaBe C MNPOMEXYTOYHLIMU W3MEPUTENbHLIMU
npeobpasoBatenamMu C ranbBaHU4eCKon pasBsaskol (Gapbepamy UCKpo6GEe3onacHoCTw).
MamepuTenbHbin KaHan uWMeeT CTPYKTYpy: MOAyfb BblBOJA aHanoroBblX CUrHAnmoB -
NPOMEXYTOUHbIN N3MepUTESbHbIN NpeobpasoBaTenb C ranbBaHNYeCcKon pasBa3Koi.
6.3.4.1 OTCOeanHUTL NCMOMHUTENbHOE YCTPOUCTBO OT BXOAHbIX KNEMM NOBEPAEMOro
KaHana.
6.3.4.2 Cobpatb cxemy nofknoveHns kanubpaTtopa k NoBepseMoMy N3MEepUTENLHOMY
KaHamy CornacHo pUcyHKy (A.4) npunoxeHnus A, NepekioumB MHOTOQYHKLMOHAMbHBIN
KanubpaTop B PexuM M3MepPEeHNst CUIlbl MOCTOAHHOrO Toka. Mpu NoAKIYEeHUU HEOBX0AUMO
PYKOBOACTBOBATLCHA 3JKCMIyaTaLMOHHON AOKyMeHTauueln Ha kanubpaTop.
6.3.4.3 NocnenosaTenbHo 3anath ¢ gucnnesd APM cucTembl He MeHee NATY 3HaYeHui

ynpasnsemoro napameTpa, paBHOMEPHO pacrnpeAerieHHbIX no AuanasoHy ynpasnedns (5%,
25%, 50%, 75%, 95%).

4371-425534.001-2014MI1 Lo
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Tun ucnonbsyemMoro Mogynsi Belsoga MNpenens! npuBegeHHON NOrPELLHOCTH
aHanoroBoro curHana N3MepUTENbLHOro KaHana, %
BMXAMOO0410 10,15
140AC0O02000 10,10
BMXAMOO0210 (.15
BMXAMO0802 0,15
i
X
S 6.3.5 lNposepka kaHanos Bnaa 3.2 - BbIXOAHbLIX aHamNOroBbIX U3MEPUTESbHbIX KaHanoB
Q
= TMna «4 — 20 MA yHUnonapHbIn». B cocTaB namepuTenibHOro kaHana BXOAUT TOMBLKO MOAY b
\g BblBOJa aHarnoroBbIX CUrHasoB.
2 6.3.5.1 OTCOoeaAnHUTL UCMOSTHUTENBHOE YCTPOWCTBO OT BXOAHLIX KIIEMM MPOBEPSAEMOro
o
N kaHana.
2 6.3.5.2 Cobpatb cxemy nofknoHeHus kanmbparopa k NoBEPsSiEMOMY U3MEPUTENBHOMY
%" KaHany CormacHo puUcyHky (A.2) npunoxeHus A, NepeknoyvMB MHOrOMYHKLMOHAMbHbIN
§ KanubpaTtop B PeXuM N3MepeHust CUIlbl MOCTOSIHHOrO Toka. [Mpy NoAKMoYeHnn Heobxoaumo
Q o ”
PYKOBOACTBOBATbLCA 3KCMJyaTaLMOHHOW JOKYMEeHTaumen Ha kanmbparop.
6.3.5.3 lNoBTopUTh ONepauuu no n.6.3.4.3 —6.3.4.4.
§ 6.3.5.4 PesynbTaTbl MOBEPKM CYUUTAKOTCA MONOKUTENBHLIMU, €CMU NPUBEAEHHAS
]
X . .
N MOTrPELUHOCTE  U3MEPUTENbHOrO KaHamna B KaXAoW NpoBepsieMoii TOouyKe [AuanasoHa
g
éﬁ N3MEPEHUI He NMpeBbILIAaeT 3Ha4YEHNI, yKkaszaHHbIX B Tabnuvue 4.
& 7 O®OPMJIEHUE PE3YJIbTATOB NMOBEPKU
Sl 3
N ES
% a /flncT
g| © 4371-425534.001-2014MTIT
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6.3.4.4 [Ina KaxOoro 3afaHHOro 3HayeHusi napaMeTpa BbIMOSIHUTL U3MEPEHME CUTbI
MOCTOAHHOIO TOKa C MOMOLUbIO Kanubpatopa W paccyuTaTb NPUBEAEHHYK MOrPeLUHOCTb
N3MepUTENbHOro KaHasna rno dopmyne
[ -1
v, =x=2—2.100%, 4)
max  “min
rOe Yssx — NPUBEAEHHANA NOrpeLUHOCTb N3MEPUTENBHOro KaHana, %;
Lisy — UBMEPEHHOE 3HaYeHME BbIXOOHOrO ToKa, MA;
L.an — 3apaHHOe 3HayeHue BbixogHoro Toka, (20 MA — Ons BepxHel rpaHulpbl
AnanasoHa (100 %), 4 MA — ans HWxHel rpanuubl gnanasoHa (0 %) n T. 4.);
Imax — MaKcumanbHoe 3HayeHue BbixogHoro Toka (20 MA);
Imin — MMHMManbHOE 3Ha4YeHWeE BbIXOAHOrO ToKa (4 MA).
6.3.4.5 PesynbTaTbl MOBEPKW CYUUTAKTCS MOMOXWUTEMbHBIMU, €CMU MNpUBELEHHas
MOrpeLllHoCTb U3MEPUTENbHOrO KaHana B KaXAOW MNPOBEPSIEMOW TOYKEe AuanasoHa

N3MepeHnit He NpeBbILLaeT 3HaYeHUI, yKasaHHbIX B Tabnuue 4.

Tabnuua 4 — Npepenbl OCHOBHOW NpuBeaeHHol norpetuHocty UK suaa 3




Uns. N gy6a. | llogn. gara

o

B3zam. uHBs.

UHB. NC noga. | lMogn. v 4ara.

020rIM

7 O®OPMIIEHUE PE3YJIbTATOB NMOBEPKHU

7.1. Komnnekc cyuMtaeTcsi npolelyMm roBEPKY C MOJIOXKUTENbHbIM pPesynbTaToMm,
€CNnV NOrpeLlHOCTN BCEX ero U3MepUTErNbHbIX KaHaNoOB HE BbIXOAAT 3a YCTaHOBJIEHHbIE A5
HUX npeaens.

7.2 Tlpn nonoXWTEmNbHbIX pe3ynbTatax [MOBEepKN KOMMMekca odopmMmnseTcs
CBUOETENbCTBO O noBepke, nnbo B COOTBETCTBYWOLWUMA pasfgen nacnopra Kommnekca
HaHOCUTCHA MOBepuUTernbHOe Knermo cornacHo [Npasunam no metponoruu MNP 50.2.006-94
«"CI1. MNMopsimok NnpoBeAeHNst MOBEPKN CPeACTB usamepeHun». K ceuaeTtenscTsy Unu oTMeTKe
B MacnopTe npunaratTcsa NpoToKonbl (MpunoxeHne b) ¢ pesynbTatamy NoBEpKW Mo BCEM
N3MepuTenbHbIM KaHanam.

7.3 Tlpn oTpuuaTenbHbIX pesynbTaTax MOBEPKM KOMMMEKca CBUAETENbCTBO O
npeabloyLlenn noBEPKE aHHYNUpyeTcs, MOBEPUTENbHOE KIeMMO B MacnopTe racutca U
BblJAaeTCs W3BELleHMe O HenpurogHoctu cornacHo [lpasBunam no  MeTpororum
MNP 50.2.006-94.

4371-425534.001-2014MTT diiai
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1 — MoZyJMb aHanoroBoro BBOAA; 2 — MHOrOYHKUMOHanNbHbIA kanubpartop; 3 — MarasuH CONpoTUBNEHNN;
PucyHok A.1 — Cxema coefmHeHus npubopoB Npu NOBEPKE BXOAHbLIX aHanorosbIx

MpunoxeHne A
(obasaTenbHoe)

Cxema nosepku komnnekcos [MTK MIMNCA MNT «LWHenaep SnexTpuk»

axog (-}

Bxog, (+}

+
~J O

N3MepuTenbHbIX KaHanos Tuna «4 — 20 MA yHUNONAPHbLIA»

Bxof (-}

Bxog (+}

.2

O O

1 — MOAynb aHanoroBoro BBOAA; 2 — MHOrOMYHKLMOHambHbIA KanvbpaTtop;

S PucyHok A.2 — Cxema coefmHeHus npnbopos npu NoBepKe BXOAHbLIX/BbIXOAHbIX
§ aHanoroBbIX U3MepPUTESNbHbLIX KaHanoB Tuna «4 — 20 MA YHUNONAPHbLIN»
X
9
=
N
2 4
N
%
m- Q O
S

1 Bxoa(-} ebixeg (-} Bxoa(-) !
Qi 2
o BXog(+} BbIXOA(+}
I + 3
; Vss -
T GND BX0A(+)
5 - O O

1 — mMoaynb aHanoroesoro BBo4a; 2 — 6apbep UCKpoOe30nacHOCTY;

© 3 — MHOrOYHKUMOHaNbHbI KanubdpaTtop; 4 — MarasuH CONpPOTUBIEHMWIA;
‘Z’t PucyHok A.3 — Cxema coefmHeHus npnbopoB npu NoBepke BXOOHbIX aHanorosbIxX
X n3MepuTenbHbIX KaHanos Tuna «4 — 20 MA yHUNOMSPHLIA» B COCTABE C NPOMEXYTOYHbIMU
gt n3MepuTenbHbIMY NpeobpasoBaTensamm ¢ rafibBaHNYECKO pa3Bsi3Kom
g (bapbepamu uckpobesonacHocTn)
N
9l 3
= B
< a /lncT]
gl S 4371-425534.001-2014MTIT
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lMogn. gara

UnB. N z4y6.

o

B3zam. uHs.

WHB. N@ noga. | Mogn. u gara.

020rImM

[MpopomkeHne npunoxexmsa A

1 Bx0a(-} BbIXCA (-} 2 BX0A(-}
Bxog(+) EbIX0d(+) 3
+24Y Vas + e
l GND Bxoaf+}) @ ( )

1 — moaynb aHanoroeoro Beoaa; 2 — 6apbep UCKPoGe30NacHoCTH; 3 — MHOroMYHKLNOHaMbHbIi kanmbpatop;
PucyHok A.4 — Cxema coeivHeHUsI MPUBOPOB MPU NOBEPKE BXOAHLIX/BbIXOAHbLIX
aHanoroBbIX M3MEPUTENbHbIX KaHanoB Tuna «4 — 20 MA YHUNOMSAPHbLIA» B cOCTaBe C
MPOMEXYTOYHLIMU U3SMEPUTENbHbIMU HpeO6pa3OBaTeﬂFIMVI C ranbBaHU4YecKkomn pa3BHSKOI7I
(bapbepamu nckpobesonacHocTy)

1 Bxca-} BLIX0a(-) 2 Bxegll}
BX04(2}
BX0g(+} BbIXCL(+} 3
vss =xoA(3) | (P RTD Q
J:—' GND BX04(4}

1 — moaynb aHanorosoro Beoaa; 2 — 6apbep UCKpoGe30nacHoCTY;
3 — MHOrOYHKLMOHanNbHbIA kKanubGpaTop/MarasuH ConpoTUBIEHWIA;

PucyHok A.5 — Cxema coefivHeHUsi NpUBOPOB NP NOBEPKE BXOAHbIX aHANOrOBbIX
N3MepUTENbHbIX KaHANOB TeEMNEepPaTypbl C MOMOLLBIO TepmonpeobpasoBaTenel
TeMmnepaTypbl

/TucT
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Mpunoxexue b
(obs3aTenbHOE)
dopmMa npoToKosa NnoBepKu

3HaueHua dusnyeckon o
MorpelHocTb Mpepen Mpenen =
Mposepsemas BENHHbI VK 6e3 yyeTa NOrpeLHOCTM Mpeaen A0MycKaemoi oy
Kanan Touka e YHO €pBUYHOT! CYMMERHEN NOrpeLlHOCTH 2
. . napameTpa nepBMYHOro nepBUYHOTO OB p o)
% Awan. npeobpasoBat | WIMEPUTENbLHOrO VK U3MEPUTENBHOTO %
3apantos | ViaMepeHioe ensi npeoGpasoBarens kaHana ™
3HayeHue 3HaYeHne
1 2 3 4 5 6 7 8 9
5
25
50
75
95
5
N
&=
g
=
%
Ql
<
S
X
Q
<
)
I
X
3
Q
S
T
T
X
S
Q
N
N
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