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Hacrosias MeTOqUKa IIpeHa3HaYeHa I IPOBEICHHUS IIOBEPKU MOMYJIEH aHAJIOTOBBIX JJIs
IIPOrPaMMHpYEMBIX  JIOTHYECKHX KOHTpoiutepoB Modicon MI171/M172  (manee  Momyin)
NpeqHA3HAYEHbl JUISI W3MEPEHMH HANPSKEHMs, CHJIBI IOCTOSHHOIO TOKa JalbHEHIIETro
npeoOpa3oBaHusl U3MEPSIEMBIX BEJIMYMH B HU(QPOBLIE KOIIBL.

MeTonyka yCTaHABIMBaeT O00BeM, YCIOBHsS IOBEPKH, METOIBI W CpENCTBa IIOBEPKU
METpPOJIOTHIECKMX XAPAKTEPHCTHK aHAIOTOBBIX MOJIYyJIEH M MOPSNOK OQOPMIICHHS pPe3ylbTaToB
MOBEPKH.

MuTepBai MeX/ly IOBEpKaMH - 2 roja.
JlomyckaeTcs IpOBeICHHE IIOBEPKU OTIENIBHBIX H3MEPUTEILHEIX KAHATIOB B COOTBETCTBUY C
sasBrerreM Branenbia CU ¢ o6g3aTebHBIM yKa3aHHEeM B CBHIETEIBCTBE O IOBEPKE 00 00beme
MIPOBEJICHHOMN TIOBEPKE.

1 OITEPALIM ITOBEPKH

I[Tpu npoBeICHUH [TOBEPKU JAOJKHBI OBITE BBINOIHEHBI OIICpalliH, yKa3aHHbIC B Tabnuite 1.
Tabmuma 1

BrImoHeHre onepanyy Ipy MOBEPKE
Omneparnus [TyHKT METOIUKU = =
epBUYHON MEPUOINIECKON
Brenmauii ocMoTp 5.1 + +
[IpoBepka CONPOTUBIIEHHUS 5.2 + +
H30JISIIAN
[IpoBepka 3J1eKTpUYECKO 53 + +
MTPOYHOCTH U30JIALUH
OmnpoboBanue 54;5.5 + +
OmnpeneneHue METPOIOIHUECKHUX 5.6 + +
XapaKTepUCTUK

2 CPEJICTBA IIOBEPKH
2.1 Tlpu mpoBeAeHWH IOBEPKH PEKOMEHIYETCs MPUMEHSTH CPENCTBA U BCIIOMOIATENIbHOE

000pymoBaHHE, yKa3aHHBIE B TaOIHIE 2.

HaunmenoBanue OCHOBHBIE XapaKTEPUCTUKH [TyHKTEI
o0opynOBaHUA METOIUKA
TIOBEPKHU
KanubpaTop MHOTO(GyHKIIMOHATIBHBIH PerucrpannoHHBIA HOMED B 54,55,5.6
TRX-IIR ®deneparbHOM HHPOPMATHOHHOM
donge Nel18087-04).

W3mepurens napaMeTpoB PerucrpanroHHEI HOMED B 52,53
3JIEKTPOOE30IIaCHOCTH ®deneparbHOM HHPOPMAITOHHOM
snekTpoycTanoBok MI 2094 donne Ne36055-07.
BazoBerit MoaysTe kKoHTposUiepa Modicon | - 54,55,5.6
M171/M172
IIK ¢ BO3MOXXHOCTBIO CUUTHIBAHUA - 54,55,5.6
JAaHHBIX 110 mpoTokory Modbus RTU

2.2 PaboTa ¢ 3TaJOHHBIMU CPEICTBAMH U3MEPEHUN NOJDKHA IPOU3BOAUTECS B COOTBETCTBHH
C UX DKCIUTyaTalluOHHOHN JOKyMEHTaUEN.

2.3 JlommyckaeTcst MPUMEHEHHE UHBIX CPECTB U BCIIOMOTATeNIbHOIO 000pyIOBaHHH,
obecneynBarOIUX TpeOyeMble METPOJIOTMYECKUE XapAKTEPUCTUKY U JUAIIa30Hbl U3MEPEHUH.




3 TPEBOBAHUS BE3OITACHOCTH

3.1 Ilpu moBepke aHAIOTOBBIX MOXYNEH COONIOJAaTh NEHCTBYIOIME MpaBUia YCTPOHCTBA
anexkrpoycranoBok (I1Y D).

3.2 ChneuuanucT, OCYLIECTB/ISAIONIHA ITOBEPKY aHAJOTOBBIX MOMYyJEH HODKEH HMETh
KBaTMPUKAIMOHHYIO TPYIIITY IO 3IEKTPOOE30NACHOCTH He HUXKE TPEThEH.

4 YCJIOBUS IIOBEPKH

4.1 Tlpu npoBeICHAY TTOBEPKHU AODKHBI OBITH COONIOAEHBI CIICAYIOIIHE YCIOBHUS:
- TeMIIepaTrypa OKpyaromero Bo3ayxa, “C................ 23+ %
- @pMocheproe TABTCHES, BELE ..o wvmmmesss o rmommmes s srsmass 84...107;
- OTHOCHTEILHAS BIKHOCTb BO3AYXA, Y0 ...veveveeenrenee. 30...90;

4.2 Tlepen mpoBedEeHHEM MOBEPKH [IOBEpsieMble MOJYJIH CIENyeT MOIKIIOYATE K 6a30BOMY
MoIy0 KoHTposuiepa Modicon M171, M172 u mporpets B Teuenue 0,5 4aca.

43 VYcraHOBKa M IIOATOTOBKA MOIyJeH K TIIOBEPKE, BKIIIOYEHHE COCIUHUTEIIBHBIX
YCTpOMCTB, 3a3eMJICHWE, BBIIONHEHHWE ONEpAalMi IpH IIPOBENECHHWM KOHTPOJBHBIX — H3MEPEHHH
OCYIIECTBIIAETCS B COOTBETCTBUH C SKCILTYaTallHOHHOM TOKYMEHTAIUCH.

4.4 Hpe]lHO‘-ITI/ITCJIBHO IIPOBEICHUEC MOBEPKU Ha MECTE OIKCIUTyaTallhu CHCTCMBI, rac
obecrneueHo YIIpaBJICHUE PEXUMaMHU pa6OTBI U BO3MOXXHOCTH OTCYECTa pE3yjbTaTa HU3MCEPCHUS C
IIOMOIIBIO NEPCOHATIBHOTO KOMIIBIOTEPA.

5 MIPOBEJEHUME ITIOBEPKH

5.1. BHemHuMi 0cMOTDP.

[Ipu MpoBeIeHHH BHELTHETO OCMOTpa JOJDKHO OBITH YCTAHOBJIEHO:
- HaJTMYXE SKCILTYaTalMOHHOM JOKyMEHTAUH! (Ha PYCCKOM A3BIKE);
- COOTBETCTBHE KOMIUIEKTHOCTH MOZYJIeH crienuduKanuy;

- OTCYTCTBHE MEXaHMUYECKUX TTOBPEXIEHHH KOPIyCOB OJIOKOB;

- LIEJIOCTHOCTh MapKUPOBKH;

- OTCYTCTBHE KOPPO3HMH Ha KOPITYCE H Pa3beMHBIX COEIUHECHHUSIX.

5.2. TIpoBepka CONPOTUBIIEHNS U3OJISIIHH.

[IpoBepKa CONpPOTUBIIEHHS U30JAMUNA MEXITY COCIUHEHHBIMH (3aKOPOYEHHBIMU) BXOAHBIME
HEMsAMH M KODIIYCOM, a TaK)X€ MEXIy CETeBBIMH LEMNSAMH M KOPIIyCOM IIPOBOIMTCS H3MEPHTEIIEM
IapaMeTPOB 3JIEKTPOOE30IMacCHOCTH 3IeKTpoycTaHoBoK MI 2094, BKIFOYEHHOTO MEXIY KIEMMOH
3a3eMJIEHHUS KOpITyca U OJTHOW U3 yKa3aHHBIX LIEHEH.

Pe3ynbTaT MPOBEPKH CUYUTAETCS IOJIOXKUTEIBHBIM, €CJIM COINPOTHBIICHHE H3OJIAIUM HE
Menee 20 MOwm.

5.3. UcribITaHue 31€KTPUYECKOA NPOUYHOCTH M30JIALIHH.

HcnelTanye W30JSAIMH Ha 3JIeKTPUYECKYIO IPOYHOCTh IIPOBOAAT H3MEPUTENEM MapaMeTPOB
SNEKTP0OE30IacHOCTH 3neKTpoycTaHoBoK MI 2094 mpu OTKIIOUEHHBIX OT MCHBITYEMOrO MOJIYJLI
BHEIIHUX CBs3sAX. VcmeITarenbHOe HampsbkeHHe 2 kB B TedeHHe 1 MMHYTBI IOJAeTCs MEXKIY
3KUMOM 3a3eMIICHHSI KOPITyca U 3aKOPOUYEHHBIMY KOHTAKTaMH CETEBOM BUJIKH.

Pe3ynbTaT MPOBEPKH CYMTAETCS IMOJIOKHUTENBHBIM, €CIH He MPOM3OILIO Hpobos WM
MEPEKPBITUS U30JIALUH.



5.4. TloAroToBKa K MOBEPKE.

I[Tpu mOArOTOBKE K MOBEPKE HEOOXOAMMO BEIIOJHHUTE CJIEIYIOIINE ONEpaIHu:

- MOAKJIOYMTE HCIBITYeMble MOIYIH K BHEIIHEH INMHE COTJaCHO PYKOBOJICTBA IIO
SKCIITyaTaliy Ha KOHTpoJuiepsl Modicon M171/M172;

- BKJIOUMTE MHMTAHHE W IPOTrpeiiTe MOAYIM MIPU OTCYTCTBUU BXOIHBIX CHTHAJIOB B TEUCHHUE
0,5 4Jaca;

- BKIOUMTe M mporpeiire stanoHHsle CM B COOTBETCTBHM C MX O3KCIUTyaTallMOHHOW
JOKYMEHTaLUEH;

- COEJMHMTE UCIBITYyeMYIo cuctemy ¢ IIOBM.

5.5. OmpoboBanue.
Onpo6oBaHue MPOU3BOAUTCS B IIPOLECCE ONPEIENIEHHs IOTPEIIHOCTER MO IeH.

5.6. OnpenesieHrne METPOJIOTHIECKUX XaPAKTEPUCTHUK.

B Xoz€e NOBEPKH OMpPEIENSIOTCS CIeYIOIIHE METPOIOIHYECKHE XapaKTePUCTHUKH!
- onpeJelieHre IPUBEICHHON OTPEITHOCTH U3MEPEHHUHI HAMPSIKEHHUS;

- ompeJeNieHne IPUBEICHHON OTPEITHOCTH U3MEPEHUH CHITBI TOCTOSIHHOTO TOKA,;
- oIpejieJieHHe MPUBEICHHON NOrPEMHOCTH U3MEPEHUH TEMIIEPaTypHL.

5.6.1. Onpenenenye NPUBEIEHHOM OrPEITHOCTH H3MEPEHUH HANPSHKEHUS (3 v).

a) YCTAQHOBHTE DPEKHMM H3MEPEHMHl HaNpsIKEHHs IO OJHOMY H3 KaHajoB IOBEPSIEMOIO
MOJIYJISL.

0) MOIKIIFOYHTE KO BXOMY KaHala BBIXOJ KanuOparopa HArpsDKeHHs U [0CIEeIO0BATEIBHO
yCTaHOBHUTE Ha BXOje KaHana HanpspkeHus UBx , pasHele 0 B; 0,5 Un u Us, e Un - 3Ha4eHHe
HalpsOKEHUS, paBHOE BEpXHEH I'paHUIE JUala30Ha U3MEPEHUM U TaHHOTO MOJYJIS.

B) IPOU3BEIUTE OTCUETHI Pe3yNbTaToOB IpeoOpa3oBanus (Nu) IO JUCIUICIO KOMIBIOTEPA U
paccuMTaiiTe MpUBEICHHbIE OTPEIIHOCTHU 110 QOPMYJIE:

N, -U
§, =—t = *]00% (1)
U

u
H

r) MNOAKJIIOYMTE BBIXOJ KaauOpaTopa KO BXOJIy JIt0OOro Ipyroro KaHajla H3MEPEHHH
HaIpsHKEHHS TOTO e MOMIYJIs (IpoBepKa KauecTBa MyJIbTHUILIEKCOPA KAHAJIOB).
1) IOBTOPHTE Ollepanuu 6) U B) s oqHOro 3HadeHHs UBX (Hampumep, 0,5 Un).

5.6.2. OnpeneneHue NPUBEAEHHOM MOTPEIIHOCTH U3MEPEHHUHN CHIIBI IIOCTOSHHOIO ToKa (Or).

a) YCTAQHOBHTE DPEXUM H3MEPEHHH CHJIBI IOCTOSHHOIO TOKa IO OJHOMY H3 KaHAalIoB
MIOBEPSIEMOTO MOLYJIS.

) MOAKITFOYMTE BBIXOJ KAIHOpaTopa ToKa KO BXOIy KaHajla U IMOCIEN0BATENBHO IOMauTe Ha
BX0J KaHana Toku IBx, paBabie 0 MA wiu [am; 0,5 [H v IH, roe [H - 3HaYeHHe TOKa, paBHOE BEPXHEH
rpaHuIle Juana3oHa U3MEPeHus], a [HH - 3HaYeHHe TOKa, PaBHOE HUJKHEN IPaHMIE I1alla3oHa, eCiiu
Inn # 0.

B) IIOBTOPHTE OIEpaIiu 0) U B), OTPeesisi HOTPEITHOCTH J; 10 HopMyIIe:

N, -1
8, =—1—=¥100% 2)

H

[ToBTOopHUTE Omepanuu m.1. 5.6.1. u 5.6.2 11 BCeX aHAJIOTOBBIX BXOJHBIX MoayJied. Hu onHO
U3 TOJIy4YEeHHBIX 3HaUCHUH O, W O; HE JOJDKHO MPEBHINATh Npefesia JOIyCKaeMOH MOTrpelIHOCTH,
YCTaHOBJICHHOTO B CIIENM(UKAINY Ha MOBEPSIEMBIA MOy JIb.



5.6.5. Onpezenenre abCONMIOTHOM MOTPEITHOCTH MOy JIEH H3MEPEHHM TEMIIEPaTyPBL.

Moaynu  HW3MepeHHH  TeMIepaTypel  pEealbHO  HM3MEDSIOT  BBIXOJHBIC  CHTHANBI
tepmosnextpuueckux (TC) mu TepmopesuctuBHbX (RTD) nmpeobpasosarereit Temneparypsl.

Omnpenenenre TMOTPEITHOCTH 3TUX MOMIYJIEH NPOU3BOIAMTCS IMPU TOJAa4e Ha BXOI MOJIYJSA
3JIEKTPUYECKMX CHIHAJIOB, UMUTHUPYIOIIUX BBIXONHBIE CUTHANIEI IPe0Opa3oBaTesiel TeMIepaTyphl.

TakuMu CUTHAJIaMHU SIBJISIOTCA:

noctosiHHoe Hampsbkenwe ot 0 go 10 B, mmutupyromee DJIC maT4MKOB TeMIlepaTyphl
pasIM4YHOro BHA B 061acTu Temmeparyp ot -200 go +850°C

5.6.5.1. Onpenenenre MOTPENTHOCTH MOJYJIST M3MEPEHUH TeMIepaTypel, paboTaroIero ¢
JATYAKaMU TEMIEPATYPBL

a) YCTaHOBUTE PEXUM U3MEPEHHUH TeMIIepaTyphl 1o ogHoMy u3 Kananos (TC) mosepsemoro
MOy IS

6) BBeIWTE OMANa3OH M3MEPEHHH TEMIIEpPaTyphl M OJMH UX YKA3aHHBIX B CHENH(UKAIMHA
JAHHOTO MOJIYJIsI TUIIOB TEPMOIIAPp.

B) BbIOEpUTE 1aBa 3Ha4yeHUs TemmepaTypel T; wu T, , IpH KOTOPBIX OIpenessercs
MOTPEMHOCTh. 3HAUEHHsI TEMIIEPATypbl MOTYT OBITh BBIODAHBI OJIM3KAMHU K BEPXHEMY M HIKHEMY
3HAYEHHSIM JHana3oHa U3MEPEHUHN U1 JaHHOTO MOMIYJIA.

T) 171 BLIOPAHHOIO THIIA JAaTYMKa M 3HAYeHUs TeMiepaTypsl T onpenenute snavenue DJIC
E| mo rpaayrpoBOYHBIM TaOJIMLIAM.

1) MOIKJIIOYUTE KO BXoxy Monys (3akuMbl TC) xanuOpaTop MOCTOSHHOTO HAINPSDKEHUS U
yCTaHOBHUTE Ha ero Bbixome HampspkeHue U, pasHoe 3Hadenuto JJIC E;, momydeHHOMY U3
TaOJIUIIBI.

€) Ipou3BEOWTE OTCYET TeMIeparypbl TiX IO OHUCILIEI0 KOMIBIOTEpAa U pPacCUUTAUTe
abCOIIIOTHYIO TIOTPEITHOCTh U3MEPEHHS 110 hopMyIIe

AT1 = ( T]X - T] )OC (3)

XK) TOBTOpHTE oOmepanud I.I. 5.6.5.1(r-e) 1iud Temmeparypel T, u paccumTairte
rorpemHocTh AT,

[Ipumeuanue. AGCONIOTHAS TOTPEIIHOCT HCIIOIB3yeMOTo KaauOparopa JOJDKHA OBITh HeE

6onee 10 MxB.

3) npu ucnoib3oBanuu Kamubparopa TRX-IIR ¢upmel Druck GE moaxiroyuTe €ro BbIXOX
ko Bxomy moxyis (3axumel TC), BBeauTe B KaquOpaTop TOT K€ THII TEpMOINIAphl M BHIOpaHHOE
3HadeHue Temieparypsl T;. [Ipu 3ToM Ha BbIXOne KanmuOpartopa Oyzner Hampsbkenue Ui, paBHOE
3HAYEHUIO 3.11.C. E; Ipu BHIOpaHHOH TEMIIEpATYPE.

¥) BBIIIOJHUTE Olepalu .. 5.6.5.1. e) u x) u 3anummre norpemHoctd AT; u AT,

5.6.5.2. Ompenenenue MOTPEUIHOCTH MOIYJIS M3MEPEHHs TEeMIIEpaTyphl pabOTaroIEero ¢
TepMOIIapaMy COIPOTHUBIIEHUS.

a) YCTaHOBHTE pEXHM HW3MEPEHHH TeMIepaTyphl MO ogHoMy u3 KananoB (RTD)
MIOBEPSEMOT0 MOIYJIA.

6) BBEIMTE AWANAa30H W3MEPEHUH TeMIepaTypsl LU JaHHOTO MOJYJS M THI TEPMOMETpa
COIPOTHBIICHUS, C KOTOPBIM pabOTaeT MOAYIb.

B) BBITIOJIHUTE omepanuu 1. 5.6.5.1.(B).

r) s BHIODAHHOTO THIIA TEPMOMETpa CONPOTHBICHHE K 3HAYEHHE TeMIIEpaTyphl T
OIpeEeUTe 3HAUEHHE COPOTUBIICHHS TepMOMeTpa R 10 rpaiypoBOYHEIM TaOJIHIIaM.

1) MOJKIIOYHUTE KO Bxomy Moayns (3axumbl RTD) marasuH cOnpOoTHBIIEHUS U YCTaHOBHUTE
Ha HEM 3HAYEHHE COMPOTUBJICHUA Ry, paBHOE CONPOTUBIECHUIO R , TOJIydeHHOMY U3 TaOJIHIIBI

€) IpOM3BEAUTE OTCYET TeMIepaTyphl Ti;X IO JUCIUIEI0 KOMIUIEKCA WM KOMIIBIOTEpA M
paccunTaiiTe abCONOTHYIO IIOTPEIIHOCTh U3MepeHus 1o Gopmyie (5).

ATl = ( TlX - T] )OC



) IIOBTOpHTE omeparuu m.m. 5.6.5.1(r-e) mis TtemmepaTypsl 1, H paccuuTamte
norpemHocTs AT,.

3) mpu ucrnoynb3oBaHuu KanmuOparopa TRX-IIR ¢upmer Druck GE moaxirouuTe €ro BBIXOL
RTD ko Bxomy momyns (3axumbel RTD) , BBeauTe B KaJuOpaTtop TOT XK€ THI TEPMOMETPa
COIPOTHBIICHUS ¥ BBIOpaHHOE 3HaueHHE TemIlepaTypsl. [Ipd 9TOM MEXIy BEIXOIHEIMH 32)KUMaMH
Kanubparopa OyIeT YCTaHOBJIEHO CONPOTHUBJIEHHE RM|, paBHOE CONPOTHBICHHIO TepMOMeETpa R
IIpH BEIOpaHHOU TemIlepaType.

1) BEITIOJIHUATE ONlepalyu m.1. 5.6.5.2 (e u ) u 3anummure norpemHoctd AT, u AT,

3uauenust norpemHocteit AT, u AT, He IOODKHBI NpeBBRINATh IpeAeia JOIyCKaeMOu
abCOJIFOTHOM MOTPENTHOCTH, YKa3aHHOH B CIICLU(HUKALIMU IIOBEPIEMOTO MO JIS.

6 O®OPMJIEHHME PE3YJIbTATOB IIOBEPKH

6.1 Momyni aHajIoOroBble VIS IPOrPAMMHUPYEMBIX JIOTMYECKUX KOHTposuiepoB Modicon
M171/M172, mpoluenune MOBEPKY C IOJOXKHUTEIBHBIMU pe3yIbTaTaMH, IPHU3HAIOT TOJHBIM K
9KCILTyaTalliH.

6.2 [TomoXuTeNbHbIE PE3yIbTAThl TOBEPKU 0(QOPMIISIOTCS CBUIAETENBCTBOM O IIOBEPKE.

6.3 Monyiu, mpolieaniie MOBEpKy ¢ OTPULATEIBHBIM PE3yJIbTaTOM XOTS OBl B OZHOM H3
IYHKTOB IIOBEPKH, 3allpellaloTcs K OKCIUIyaTalldd M Ha HHX BBIIAETCS U3BEIIEHHE O
HEIPUTOJTHOCTH.

6.4 3HaK IOBEPKH HAHOCUTCS Ha CBUIETENIBCTBO O IIOBEPKE.



