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1 BBEAEHHUE

Hacrostmmas mertomika PaclipoOCTpaHsEeTCs Ha OBEPKY H3MEPHUTEIBHBIX KAHAIOB (manee — 1K)
CHCTEM m3MepHuTensHbX IC-OMUKOH, npoussonctea 3A0 «OMUKOH)y, r.Mocksa, OO0 «Cugn-
Tek», r.Huwxkanit Hosropox, AO «HedreaBromaruxay, r.¥Yga, OOO HII® «JKCHTOH-aBTOMATHKaY,
r. Ya, OO0 «ITHT Ay, r. Mockga, no Texunyeckoii Aoxymenranuyn 3A0 «OMUKOHy, T. Mocksa.

Wsmeputensusie cucremsr UC-SMUKOH (nanee MIC) ucnons3yioress B coctase ACY TII,
CHCTEM DETYIMPOBAHUS TaBJICHHS, CHCTEM TEJICMEXaHUKH, CHCTEM aBTOMATH3ALMH MOXXapOTYLIEHHS.
UC npexnassavens qus H3MEPEHUS H KOHTPOJIS TEXHOJIOIMYESCKHX NapaMeTpoB (TeMIepaTyphl, 1aB-
JICHU B TPYOOIIPOBO/AX, IapaMeTpoB BUGDAUNH, YPOBHS XHUIAKOCTH H AAp.), & TaKxKe 1s pOpMHpOBa-
HHA YIIPaBIIAIOMUX YHUQHIIMPOBAHHBIX aHATOrOBEIX CHI'HAJIOB, HCIOJIB3YEMBIX B KAYECTBE BXOJHOTO
CHTHATA PErYATOPOB B KaHANAX PEryaHpOBaHUS T1apaMETPOB TEXHOJIOTHYECKUX IIPOLIECCOB.

CucreMsl  u3aMepuTeNBHEIE UC-OMUKOH  ssnsmiorcs arperaTHbIMM,  NPOEKTHO-
KOMIIOHYEMBIMH.

IHeperuno#t 1 mocnenyromum TICPHOAMICCKIM NOBEPKAM MO JAHHOH METOLHKE TOIeKAT
cucremsl UC-OMHUKOH B yactu M3MCPHTENbHBIX KaHAJIOB, HCIOJE3YEMBIX B cdepax rocynapcreen-
HOT'O PETyIHpOBaHuUs OOECIICUEHHUS e IHHCTRA H3MEPEHHH.

Meronuka Moxer 6BITH HCONTB30BaHA AJIA IPOBEACHUS KaNMOPOBKY U3MEPHTENbHEIX KaHa-
J0B cucteM UC-OMUKOH, ne HOJUIeXKAIMX ITOBEPKE.

Iox m3MepuTensHBIM KaHaTOM (manee — UK) nonumaercs TPaKT peoOpa3oBanys 3HAYCHHS
H3MEPAEMOH (QHU3NYECKOH BeIMYHHE! B 0TOOpaXkaeMoe Ha BepXHeM YPOBHE CHCTEMBI 3HAYECHHE 3TOMH
BEJIMYUHDL, T.€. TPAKT «HATYHK (MEPBHUHBIH npeobpa3oBatens) - cucreMa OTOOpaXeHHs (BU3yaiH3a-
1uH) HHGopManumy.

K nepsuunoit wactu MK ornocsres JATYHKH (IIepBHYHBIE npeobpaszoBaren), npeobpasyro-
e pU3MIEecKoe 3HaYEeHHE H3MEPAEMOro TEXHOJIOTHIECKOTO IapaMeTpa (NaBieHys, TEMIIEPaTYpLl U
T.J.) B CTaHJaPTHBII ANEKTPHYECCKUNH CHTHA.

K Bropuunoii (smexrpuueckoit) wactu UK (QHK) otHOCSTCS:

- JIMHMHM NIEPENavM SIeKTPHYECKOrO CHIHANA C BBIXOJA HOEPBUYHOrO mpeobpasoBarens 1o
BXOZla MOZyJICH BBOJIAa aHATIOTOBBIX CHTHAJIOB,

- Gappepr! HCKpO6e30macHOCTH (ms UK ¢ uckpobesonacHsmu HENAMH);

- MOJYIJb BBOJIA aHAJIIOTOBBIX cHTrHaoB VIC;

- KaHan 06paboTkH u mepegaun HH(OPMAIIHH OT MOJYIIS BBOJA B IEHTPANBHBIH KOHTPOJLIED
uc;

- KOMIUIEKC NPHKJIAIHOTO IIPOTPaMMHOTO 00€CIICUCHHS 00paboTku nH(OpManH, yeraHoB-
JICHHBIH B LIGHTPANTbHOM KoHTpoepe UC;

- KaHanbl €penayd HHYOPMAIHU OT UEHTPAIBHOTO kouTponnepa HIC B cucremy oto6pae-
HHs HHGOpMauuy, npeoOpasyromyto nu$ppoBoit Koa HH()OPMAIHOHHOTO CHrHA/Aa KOHTpOJUIEpa B 3HA-
HUCHHE U3MEPAEMON (PU3HIECKOI BeTHIHHEL, oTobpaxaemoe oneparopy UC;

- CHCTeMa 0ToOpakeHHs (BH3yalTH3alHH) HH}popMaIuy.

Kananer ¢opmuposanus ynpasnsromumx YHHOGHUAPOBAHHBIX AHANOTOBBIX CHIHATOB CHCTEM
HAC-5MUKOH ¢hopMupyIOT CHIHAT MOCTOSHHOrO ToKa B auanasone ot 0 1o 20 MA, ot 4 10 20 MA,
KOTOPBIH HCIIONB3YeTCs B KAYECTBE BXOIHOIO YIPaBIAIOWEro CHrHala yCTPOMCTB peryInupoBaHus ma-
PaMETPOB TEXHOJIOTHYECKHX IIPOIECCOB.

B cocrap kanana popmuposanus YHHGHUMPOBAHHBIX aHATOTOBBIX CHTHAJIOB BKIFOUAIOT

- CHCTEMY O0TOOpaXXeHHs U BBOIA YIIPABIAIOMIEH HH(pOpManKK B BHAE TH(POBOTO KOJA;

- KOMILIEKC IPUKTIAJHOrO IPOrPaMMHOT0 06€eCIeUeHHS;

- KaHal nepefavi HHQOPMALHH «LUEHTPATbHBIH konTponep UC — monyns BeIBoga anaso-
TOBBIX CHIHAJIOBY;

- MOZIYJb BBIBOJA AHAIIOTOBEIX CHIHAJIOB.

Kanan npeoGpasyer BBOmmmbIit onepatopoM MO0 (GOpMHPYEMEI MpOrpaMMHBIM IIyTeM
1 poBo# KOX B yHHDHUIMPOBAHHEIA CHrHAT TIOCTOTHHOTO TOKa, HOCTYNAIOLIHAH HA BXOX PEryIATOpA.



CHCTEMBI IOCTPOEHE! Ha OCHOBe YHUBEPCATBHBIX IIPOrPAMMHPYEMBIX HPOMBIIUIEHHEIX KOH-
Tpomnepos cepuit IK-2000 (Tocpeectp Ne 15483-10) u DCS-2000 (T'ocpeectp Ne 21926-15), a Taxxe
konTpoIiepos Modicon cepun 140 (I ocpeectp Ne 18649-09).

B xauectBe nentpapnoro koHTpomepa UC moryT 6Tk Hemons30Bank IporpaMMupyemeie
JIOTHIECKHE KOHTPOJLIEPH! Pa3iIM4HBIX H3TOTOBHTENE] (3A0 «Omuxon», «Schneider Electricy H 11p.)
YAOBICTBOPSIOIIHE 110 IPOIPAMMHBIM BO3MOXXHOCTSIM TpeOOBaHUs KOHKPETHOTO IIPOEKTa.

B xauectBe cucremsl 0TOOpakeHus (Busyanmsanum) na APM OII€paTopa MOTYT HMCIIOJB30-
BaThest SCADA-cucTeMBl mpomssojcTBa PasnMYHBIX pa3paboTyukoB: iFIX (pupma «Intellutiony,
CIUIA), Cupuyc-CKAJIA (HIIIT «Bupa Peanraiim, Poccust), Master SCADA (xomnanus UnCAT,
Poccus) u nip., ycranoenennsie s KOMIIBIOTEPEI OGHCHOTO HTH MPOMBIIIEHHOrO HCIIONTHEHUS.

CocraB, KonmyecTso u norpemnocty MK UC-OMUKOH 3apuest o KOHKPETHOH peannsa-
LIHH CHCTEMBI Ha 0DBEKTE U YCIOBHIT SKCILTyaTaIHH H3MEPUTENBHEIX KOMIIOHEHTOB CHCTEMEL,

Cocras u xapaxTepucruxu H3MEPUTENbHBIX KaHAJIOB, a TAaKXe KAHAIOB ¢opmupoBanus
YUPABISIOMMX YHHGUUHPOBAHHEIX AaHATOTOBBIX CHIHATOB UC-ODMUKOH npusesens: B [punosxenun
A.

Iepsuunyro mosepxy MK H3MEPHUTENBHOH CHCTEMBI IIPOBOAAT IIOCIE ee MOHTaXa, HAIAIKH U
OIBITHOH IKCILTyaTaIlHH, a TAkXKe Py BBITYCKE U3 IIPOH3BOACTBA M [IOCIIE PEMOHTA

Ilpumevanue — Ilpu BEmycKe H3 IIPOM3BONCTBA MEPEN OTTPY3KOM 3aKa3dmKy JOITyCKA€eTCst
TIPOBOZIATE NOBEPKY BTOPHYHOM, 3NEKTPHUECKON YACTH CHCTEM (3UK), npu 31OM pe3ynbTarsl name-
PEHHIt MOTYT OIIEHHMBAThCA Ge3 npuMenennst SCADA-CHCTeMEL, B eHuIax SICKTPUIECKHUX HapaMeT-
POB JIH00 HHKEHEPHBIX EAMHULAX, 6e3 ydeTa JIMHHUHA CBI3H.

Me:xnosepounsni uHTepBaT CocTapnseT 2 roja.

2 OIIEPAITAY TOBEPKHU

Iepeuens onepauuii, KoTopsie KOMKHEL IIPOBOUTECA NIPH NEPBUYHOM M IEPUOINYECKHK TIO-
BEPKax CHCTeM, C yKasaHHEM pa3fenoB MeTomukw, B KOTODBIX H3JI0KEH IOPSNOK M METOMHUKA HX BbI-
TIOJIHEHNUS, IPUBEIeH B Tabnune 1.
Tabnuna 1 — Oneparuu MOBEPKH

Obs3arensrocTh
Paznen me-
HPOBEJICHYS IOBEPKH MPU
HaumenoBanue onepaunu TOIUKH II0- "
sepin | FEPBUIHOM | epuomye-

p TIOBEPKE CKOM IOBepKe
1 Buemnuit ocMoTp 1 IIPOBEpPKA HAIMYHSA HEOOXOMUMOI 81 Tla Ta
JIOKYMEHTALU{ )
2 Onpo6oBanne 8.2 Ja Ha
3 IlpoBepKa METPOIOrHYECKIX XapaKTepUCTHK v 8.3 Ja Ja
3.1 ITpoBepka norpemHoCcTH BTOpHYHO# Yacti UK npu Br160- 8.4 Jla Jla
PC PaCYETHO-3KCIEPUMEHTATBHOTO METO1a '
3.2 Ilposepka norpermsocta UK METOJIOM CKBO3HOH NOBEPKH 8.5 Ja Ha
3.3 IIpoBepka MOrpemHOCTH KaHAIOB dopmupoBanus ymnpas- 8.6 Ja Tla
JAIOMUX YHUGHLIHPOBAHHEIX AHANOTOBBIX CHTHAIOB '
4 TlonTBepXKAEHAE COOTBETCTBHS IPOrPaMMHOI0 0becIIeYeHus] 9 Ja Ha
5 Odopmrenue pesynsratos IIOBEPKH 10 Ha Ha




3 CPEACTBA IIOBEPKH

3.1 Merposiorudeckue XapaKTePHCTHKH CPEICTB NOBEPKH

IIpu BBIGOpE TexHMYECKHX CPCAICTB, HCHONB3YEMBIX B KA9ECTBE ITATOHOB IIPH IOBEpKe (Ka-
NHOPOBKE), CIECAYET PYKOBOACTBOBATHCS TpeboBanuAME fokymeHTOB MU 187-86 «TCH. Cpencraa
u3Mepennii. Kpurepuu gocroseproctu I1apaMETpbI METOAUK MOBepKu» U MU 188-86 «"CH. Cpen-
CTBA U3MEPCHUH. Y CTAHOBJICHHE 3HAYCHHI NapaMeTPOB METOAHUK ITOBEPKH.

HorpemuocTs 31anona He KomkHa 6T Gonee 1/5 npenena xorTpOTHpYeMOTo 3HAYCHHS MHO-
TPEIHOCTH. JlomycKaeTcs: HCmonb30BaTh OTAJIOHBI, HMEIOUIME NpeNeN NOTPEIHOCTH He Gonee 1/3
TIpeaena KOHTPOIUPYEMOH XapaKTEPHCTHKH TIOTPEIHOCTH, B 3TOM CJIy4ae TOJDKEH GBITh BBEICH KOH-
TPOJIbHBIA NOMYCK, paBHbL (,8.

IIpumeuanme - Tak kak ycnosus noBepku MK Moryr otnmyarscs or HOPMAaJIbHbIX, OTPELI-
HOCTD STA/IOHOB, KPOME OCHOBHOM, MOXKET CONEPXKATh JOMONHUTEbHEIE norpemHocTy. [orpemnocts
STAJIOHA B yCIIOBUSX MOBEPKH B JAHHOM CJTy4ae PacCUMTHIBACTCS 110 dopmyne (1).

Hcnonbsyemsie mis npoeeenns nposepku UK 3Tanonsr 1omxHe! 65T HPHTOJHEI K KCILTY-
aTallMi B yCJIOBHSIX IPOBECHUS IOBEPKH.

3.2 CpencrBa usmepenus NIapaMEeTPOB OKPY:KAaIOLIell CpeIbI IPH NPOoBexeHuH obciiexo-
BaHHHA yCJIOBHil NOBEPKH

3.2.1 Uzmepenne TEMIICPATYPhI OKPYXKAIOLIETO BO3yXa.

Ilpu n3mepenun Temneparypsr OKPYAIOIIET0 BO3MyXa MU OLEHKH IIpejieNa JOIyCKaeMoit
LIOTPEIIHOCTH CPeICTBa M3MepeHuH 3 cocrasa UK CJICLYeT HCTIONB30BATh TEPMOMETP C JUANA30HOM
u3mepennit ot -20 mo + 80 °C, newoit nenenus 1,0 °C u norpemmroctsio He 6onee +2.0 °C.

3.2.2 ViaMepeHne OTHOCHTENbHOM BIAKHOCTH OKpYXKaIOILEro BO3yXa.

W3sMmepenne oTHOCHTENBHOIM BARXKHOCTH OKPYXaroIlero Bo3lyXa CiefyeT IPOBOUTH THIPO-
MCTPOM TICHXOMETPUIECKHM C IMAIa30HOM u3MepenHii ot 40 10 90 %, LeHOH JIeTeHNs KA TepMo-
Metpos 0,2 °C.

Horpemnocts Tepmometpos rurpomerpa: 0,2 °C nocine BBeieHHs TOIPABKH.

3.2.3 ViaMepeHHe HaNPsHKEHHS CeTH SNIEKTPOIIATAHHS.

Usmepenne Hanpsbxenus cetu SJIEKTPOIIMTaHMS CNEAYET IPOBOAUTE C IIOMOLIBIO BOJIBTMETpA
TIEPEMEHHOTO TOKa ¢ AUana3oHoM u3Mepenwuii ot 0,02 1o 1000 B u [IOTPENIHOCTHIO He Goee 1 %.

3.3 CpeacrBa nosepku IIPH PacYeTHO-IKCIIEPHMEHTAILHOM MeTo/e NOBEPKH (KaJH0-
POBKH) KaHAJIOB

3.3.1 Iloepke (xanu6pOBKe) ¢ HCIIONB30BaHHEM IPELH3HOHHBIX HCTOYHUKOB (KaaubpaTo-
POB) IIOCTOSIHHOTO TOKA HOIJIEXAT H3MEPHTEIIEHBIC KaHANBL, B COCTaB KOTOPBIX BXOAT JaTYHKH (rep-
BUYHEIE IPe00pa3oBaTeNn), KOTOphIE IIpeoOpasyIoT H3MepseMyro (usmyeckyro Benuumny B yHUHIIH-
POBaHHBIH CHrHaJl IIOCTOSHHOTO TOKA B JMANA30HE OT 4 10 20 MA. K HEM OTHOCSTCS KaHAbI H3Mepe-
HUSL:

- THIAPOCTaTHIECKOro NaBNIEHHUs, PA3HOCTH AABJICHHIA, JlaBJICHAA-Pa3pEIKEHHS,

- BHOPOCKOPOCTH U OCEBOTO CBHIA;

- T1apaMeTpOB 3ara30BaHHOCTH,

- YpOBHS;

- CHJIBL, HANIPSDKEHUSI ¥ MOIIHOCTH MIEPEMEHHOTO TOKA.

Tosepxe (kamubpoBke) ¢ ucnonb30BanHeM IIPCIU3HOHHBIX CPEACTB U3MEPEHUI TOCTOSHHOTO
TOKa IHOANCKAT KaHATB! (POPMHPOBAHUS YIPABIISIOMIMX YHHGHIHPOBAHHBIX aHATOTOBBIX CHIHAJIOB
HOCTOSHHOrO ToKa OT 4 10 20 MA. K HEM OTHOCSTCS Kanais YIPABNCHHUS TONOXEHHEM PETYIHPYIO-
IIUX 3aCTIOHOK, KJIAIIAHOB, 33/IBHYKEK H JIp.

Ilpu wmcnons3oBannu PactCTHO-3KCIIEPUMEHTANIBHOTO METOAa HOBEPKH (xa;mmbpoBky) KxaHa-
JIOB 3alaHUE ¥ U3MEPEHHE BEJIMYHHBI IIOCTOSHHOTO TOKA CIelyeT IPOBOIUTD KanuOpaTopoM 3JIeKTpH-
YCCKHX CHTHAJIOB (MCTOYHHKOM CTaGHIBHOTO TOK2) U MHJUIHAaMIIEDMETPOM C JHANIA30HOM HU3MEpPEHHS
(3amanus) Toka ot 0 10 22 MA.

ABCOMOTHAA IOTPEIHOCTE 3a1aHus 3HAYCHHS CHIIEI NOCTOSHHOIO TOKA B THala3oHe OT 4 j10
20 MA (6o ero H3MEPEHHSI) ITAIOHA ONpe/eNsteTcs HPEACIIOM AOMyCKAeMOro 3HAYEHHS IIOTPEIIHO-
ctu OUK u He nomxHa npeBenuaTh 1/5 - 1/4 ero vacry.
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3.3.2 3aniaHue U U3MEpEHHe BeTHYHHD JICKTPHYCCKOT0 CONPOTHBIIECHHS TIPH PACYETHO-
SKCIICPUMEHTATBHOM METOZE [IOBEPKH KaHAJIOB.

Hoepke (kanmubposke) momnexar DMK TEMIIEPaTYPHI.

Mt mosepku  (xanmubpoBku) DUK TEMIICPATypsl  TIPH  HCHOJB30BAaHHH — PAacUeTHO-
SKCICPHMEHTAIBHOTO MeToza noBepkd MK 3ananue BeHumuLl QJICKTPUYECKOr0 CONPOTHBIICHUS IS
HMHTAIMN CHTHAJIOB OT TEPMOMETPOB CONPOTHBIICHHS ¢ HOMHHAILHOMN CTaTH4YECKOH XapaKTepUCTH-
koit mo I'OCT 6651 cneayet npoBoauts ¢ TIOMOIIBIO MarasiHa CONPOTHBICHHA, O3BOISIOMETO BOC-
TIPOM3BOAUTD 3HAYCHHUS CONPOTUBIEHHUS B AManasore ot 1 1o 200 Oum ¢ OTHOCHTEJIbHOM NOrpeIHo-
cThio He Gonee 0,02 % u crynensio PETYINPOBaHHs CONPOTHBIEHHS He Gonee 0,01 O,

Tabmmua 2 - TlepedeHs peKOMEHIYEMOTO OCHOBHOIO 0bopynoBaHHs Ui IOBEPKH

Cpencto usmepenuii Tun OCHOBHBIE XapaKTepPHCTHKH

Marasun

. P4831 Kiacc TounocTs 0,02
COIIPOTHBIICHUH

[ Ipemens nonyckaeMoit 0CHOBHO HOrPEITHOCTH:
£(0,01% I+ 1 MxA) B pexume H3MEpPEHHs/ BOCTIPOU3Be-

UKCY-260, nenus cuis Toka I B Apamnasore ot 0 J0 25 MA;
HUKCY-260Ex [ 0,05 °C B pexume HMHTAlMA TepMonpeobpasoBaTeeit
conporusjienus tTunos 10011, Pt100, 100M B auanasone
0T MEHYC 50 10 200 °C.

Kanubparop-usmepurens
YHH(QHIHPOBAHHEIX
CUTHAJIOB 3TAJIOHHEIH

3.3.3 B03MOXHO HCHOJB30BaHHE APYTHX 3TAJIOHOB M HCIIBITATEILHOTO 06OpYHOBAHHS upu
cobmoeHnn Tpe6oBanuii n.3.1.

3.3.4 uckpeTHOCTH PETyJIMpOBAHHS CHIHANIOB OT HCTOYHHKOB TOKA M HAPSDKEHHS, II01aBa-
CMBIX Ha BXOZBI MOJYJIs, HE IOJDKHA NIpeBLIIATh 0,3 HOMHHATBHOMN CTYNICHH KBAaHTOBAHHS HCIIBITHIBA-
€MOr0 KaHaJa.

3.4 Cpencrea nosepku npu cKBo3HOM MeTo/le NOBEPKH

Ilpu cxBosnoM MeTone moepkn MK HEOOXOJMMO HCIIOJIB30BATh CPEACTBA HOBEPKH, IpeaHa-
SHA"ICHHBIC JUI IOBEPKH JATYUKOB (IIEPBHYHBIX npeoGpasoBaterneit), BXOOAMIAX B COCTAB UK, B coor-
BETCTBHH C HX METOJIMKAMH IIOBEPKH.

Jlonyckaercs HCIONB30BaTh APyTrHE CPEICTBA MIOBEPKH € METPOJIOTHYECKHMH XapaKTePHCTH-
KaMi HC XyXe, 4eM NPHUBEACHO B METOLHMKAX IOBEPKH JATYHUKOB (mepBrYHEIX npeoGpasosareneit),
Bxoasimx B coctaB VK, HnH HHBIE cpencTBa B COOTBETCTBHH C L. 3.1,

4 TPEBOBAHUSI K KBAJIMOUKALIAM NIOBEPUTEJIE

lloBepky cHcTeM JOIXEH BEIMOMHATH TICpCOHaI, aTTECTOBAHHEIN B yCTAHOBICHHOM ITOPSIIKE,
NPOIIENIINH HHCTPYKTaX 110 TEXHAKE 6e30MaCHOCTH B OCBOMBLIKE paboty ¢ cucremoi.

S TPEBOBAHMSI BE3OIIACHOCTH

IIpu nosepke (kanuGposke) UC DOMKHBI BEIIONHATECS Tpe6GoBaHAs 110 Ge30NACHOCTH, Oro-
BOpeHHBIC B TexHmueckoil mokyMeHTanuu Ha CHCTEMY, €€ CPENCTBAa U3MEPEHHU, BXOASIIHE B COCTAB
UK, BcHomnb3yeMele 3TaNoHs! 1 061IHe TPeOOBaHHU 3EKTPOGE30IACHOCTH.

Ilepconan, mposoxsiumit moBepky, KomKeH IIPOXOANUTH UHCTPYKTAX IO TEXHUKE 6e30IacHo-
CTH Ha paboYeM MECTE H UMETH IPYTIY 10 TeXHUKE 3JIeKTpoOe30nacHOCTH He Huxke I1-0fi.



6 YCJIOBMA NPOBEJAEHHUS IOBEPKH

6.1 YcnoBus nosepku onpexensrores YCIOBHAMH paboTHI CPEACTB H3MEPEHHIT 13 cocTaBa UK
(SUIK) cHCTeME! U ABIIAIOTCS UCXOMHOM uH}opManHelt, Heo6XOTUMOI s pacdera npenena Jomycka-
CMBIX 3HAYEHHH norpewmnocty kaxzgoro UK (QUK) B YCJIOBHSAX ITOBEPKH.

Ipu ckBo3sHOM MeTOzE MOBEpKU ONPEACIIAIOTCS yCIOBUS IKCIUTYaTallH BCEX CPEACTB M3Me-
peHuit, BXogaumx B cocras UK; npu PaCuCTHO-3KCIIEPUMEHTATEHOM — TOHKO BTOPHYHOM 3EKTpHYe-
ckoii ero vactu (OUK).

6.2 Ycnosus mosepku UK cHCTEMBI JODKHEL COOTBETCTBOBATE YCIIOBHSIM IKCILTyaTallMH, yKa-
3aHHBIM B TEXHHYECKOH JOKYMEHTAINH Ha H3MEPHTEIIHbIE KOMIIOHEHTEI, BXOAsIIMeE B coctaB UK.

YCI0BHS IOBEPKH JUIA BTOPUYHBIX (3mexTpuyeckux) npeobpasosarenei n KOHTPOJUIEPOB:

- TEMIIepaTypa OKpYXKarolero Bo3ayxa ot 0 go +60 °C (HopMmanbHas Temmeparypa +25 °C);

- OTHOCHTEJIbHAA BIIaxHOCTH OT 30 10 80 % Bo BceM AmanaszoHe paboumx Temmeparyp;

- HanpsbxkeHue nuranus 220+22 B yacroroit 5042 I,

IIpumedanue - IIpu PacteTHO-IKCIIEPAMEHTANBHOM METO/IE ITOBEPKH YCIIOBHS IIOBEPKH Hiep-
BUYHBIX NpeoGpasosareneit K cHcTeMBI - HOPMaTBHBIE U COCTABJISIOT:

- TeMneparypa okpyxaromei cpeast 20+3 °C;

- OTHOCHTE/IbHAS BIQKHOCTH OKPYXKAIOWIEro Bo3ayxa ot 30 xo 80 Y%;

- atMocdepHoe nasienue ot 84 1o 106 kI1a.

6.3 O6cnenoBanue ycmoBmii paboter UK (DUK) cucteMms u ux HM3MEPHUTENILHBIX KOMIIOHEH-
TOB IIPOBOJHTCS:

- [P IPOBEICHHH IEPBHYHOM ITIOBEPKH HA MECTE IKCILTYaTalUH CHCTEMBI [IOCIIE ee MOHTaXa
U ONBITHOM 3KCILTyaTall|y,;

- HpA CYINECTBCHHOM H3MEHCHHH YCIOBHI 3KCIUTyaTalliH OT/EIbHBIX CPEICTB U3MEPEHMI,
BXomsmuX B cocTaB SUK mnu Beero kanana, KoTopbie MOTYT BBI3bIBATh U3MEHEHHE morpemHocTy UK
Gonee, yem Ha 20 % 10 cpaBHEHHIO CO SHA"ICHAEM, IOATBEPXKIEHHBIM IIPH NpEeABIIYINeii mubo mep-
BHYHOM IIOBEpPKeE.

IIpoBoautcs obcnenoBaHne KITMMATHUECKHX YCIOBHH H CETH IMTAHHS, IAPAMETPOB BHOpa-
IHH 1 HANPSDKCHHOCTH MATHUTHOTO [10JI B IOMEINEHHSX, TJIe Pa3MeLIeHbl CpeICTBa U3MEPEHMIA, BXO-
Aamue B coctas MK (OMIK) cucremsr.

6.4 Ilpu neproaHYECcKUX MOBEpKax TIPOBOUTCS MMPOBEPKA COXPaHEHHs yCiIoBHit paboTsr UK
(BHK) cucteMsr.

Hposomutest obcnenopaHne KMMaTHIECKHX YCIOBHH ¥ CETH IUTaHHUS, NapaMeTpoB BHGpa-
MY A HAIPDKEHHOCTH MATHHTHOTO NOJIS B IIOMEIIEHHUSIX, T/I€ Pa3MELIEHBI CPeACTBa U3MEPEHMIA, BXO-
UIIHAE B COCTAB CUCTEMBI, YTOOBI YOETHTBCS B TOM, 9TO OHM OCTAIMCH HEH3MCHHEIME 10 CPaBHEHHIO C
MMCBIIUME MECTO [P NEPBUYHON WIIM MPEABINYIIEH MOBEPKE, NGO M3MEHEHHE HX HE MOJKET BEL-
3BaTb U3MeHEHHE norpemHoctd MK (QUK) Gonee, yem na 20 % mo CPaBHCHHIO CO 3HAUYECHHEM, ITOJ-
TBCPKACHHBIM ITPH IIPEABIAYINEH TH60 NEPBUYHOI TOBEpKE.

Ecim 310 yenosue cobmonaercs, B kauecTBe 1113 norpemsocta UK (QUK) JIOITyCKaeTCd He-
TI0JI530BATE 3HAICHUE, PACCYHTAHHOE PH NPEAbIAYILEH MoBepKe JIH60 IIpY MIEPBHYHOM IOBEpKE.

IIpu oOHAPY)KEHMH 3aMETHBIX M3MEHEHH i YCIOBHH SKCILTyaTallil CPE/ICTB U3MEPEHHUH, BXO-
Aswpx B coctas IC mo cpaBHEHHUIO ¢ EPBHYHOM MK NPEABITYINEH MOBEPKOH NPOBOAAT yTOUHSIOMIEE
ocIieoBaHue yCIIOBHE paGOTHI CPEACTB n3mepenuit UK (OUK) cuctemsr

IIpoomutes onetika [1]13 morpermHocTy KaHaNa B 5THX YCJIOBHSIX B COOTBETCTBHH C YKa3aHH-
AMH 11.7.4 ¥ [aeTCs 3aKIOYEHHE O COOTBETCTBHH KAHATA 3aSBJICHHELIM TEXHUYECKUM XapaKTePUCTH-
KaM B COOTBETCTBHH 11.8.3.1.



7MIOATOTOBKA K ITOBEPKE

7.1 llepen npoepkoit norpemsocty UK 1o 1.8.3.1 caexyer yOeIuThCSA B TOM, 4TO BCe JaT-
YHKH H3 €TO0 COCTaBa NpPOIUIA MOBEPKy (IPOBEPHTH WX CBHIETENHCTBA O NOBEPKE MM HalIM4ue
ILTAMIIOB IIOBEPKH B NACIOPTaX Ha CPECTBA U3MEPEHHS, TG0 MOBEPOYHBIX KIICHM H JaThl IIOCIIEy-
IOIIEH TTIOBEPKH).

7.2 Vcxons U3 HATMYMS STATOHHbIX NpAOOPOB K BO3MOXHOCTEH JOCTYIA K CpeICTBaM H3Me-
PeHHH, BXoaamuM B coctas UK, cnenyer:

- BEIOpaTh METOX MOBEPKY - PacICTHO-IKCIEPUMEHTANIBHEIH JTHOO CKBO3HOH MeToJ IIOBEPKH
UK cucremsi nio 1. 8.3.1;

- B COOTBETCTBHM C I. 7.4 ONPENENHTH IpPEEN JOMYCKAEMBIX 3HAYCHH norpemsrocty UK
npu BEIOOpE CKBO3HOTO MeToja nosepku MK cucremer, mbo DUK - Opu BEIOOpE pacyeTHo-
SKCIEPHMEHTAIILHOTO MeToAa noBepku MK cucremsl.

7.3 Tlepen skcnepuMeHTANBHOM npoBepkoii morpemrocTy MK mi6o UK Bee CpeAcTBa U3-
MepeHuit H3 cocraBa MK nmu6o DUK u HCTIONb3YEMBIE 3TAIOHBI JOKHEI OBITH MOATOTOBJICHLI K pabo-
T¢ B COOTBETCTBUH C yKA3aHUAMH IKCILTyaTallMOHHOM TOKYMEHTAIIHH HA STH CpeICTBa U3MEPEHHII.

7.4 Tlo 3aBepuieHHH 06CNEOBAHMS YCIIOBHH pabOTBI CPESICTB U3MEPEHHH, BXOALIIAX B CO-
craB UK (OMK) cucremsl, onenusaior HPEACT NOMYCKaeMBIX 3HAYEHHH IOrpelHocTH Kaxmoro VUK
(OHK) B 3THX yCcnoBHSIX.

7.4.1 IlpuBonsaT (opMy IpenCTaBNEHHS OCHOBHEIX K JOMOJTHUTENBHBIX OTPEIIHOCTEE
CpeICTB U3MEPEHHH K €IMHOMY BHIY (IIpHBEICHHAS, OTHOCHTe/IbHas, aGCOIOTHAS, TIO BXOZY WJIH BbI-
xony UK).

7.4.2 Jlns xaxmoro cpencrsa H3MEpEeHHH, BXOIAmero B cocras UK (OHK) paccunthIBaroT
IPEACIBHO NOIYCTAMBIC 3HAYEHHS HOrPEITHOCTH B YCIOBHAX TIOBEPKH ITyTEM y4€Ta OCHOBHOH U JI0-
TIOTHUTENBHON IIOTPEIHOCTEH B COOTBETCTBHH C YCIIOBHAMH SKCIUTyaTalldW HAa MOMEHT MOBEPKH,
OLICHCHHBIMH B COOTBETCTBHH C 11.6.3.

I[Ipenen nomyckaeMbIx 3HaueHmit TIOTPCIIHOCTH CPEACTBA M3Mepenus B coctase UK (QUK) B
PCANBHBIX YCIOBUAX MOBEPKH HAXOAAT 110 opMyIe:

Acu = Ao + ZAI (1)
i=l..n

rae

Acy - TIpENEN HOMYCKAEMBIX 3HAYEHHIT IIOrpeITHOCTH CPEACTBA U3MEPEHHH W3 cocraBa UK
(OHK) B peabHBIX YCIOBHSIX IIOBEPKH;

A, - IpesieN NOMyCKAEMBIX 3HAYEHHH OCHOBHOM IOrPEIIHOCTH H3MEPHTEIBHOTO KOMIIOHEHTA,

A; - Ipesien KOMycKaeMoil JONOIHHTETbHOIN [TOrPEIIHOCTH H3MEPHTEILHOIO KOMIIOHEHTA OT
1-ro BIHSOMmEro (BakTopa B peanbHbIX YCIIOBHAX NIPH OOLIEM YHCIIE # YYHTHIBAEMbIX BIHSIONIHX dak-
TOPOB;

7.4.3 I'panuusl HHTEpBaNa norpemsocT UK (3VIK) B yc0BHSIX OBEPKH PACCUHTHIBAIOT IO

dopmye:
Az =12 X,/,lek (Af;éj)2 (2)
e

Acyj - TIpeSieN OMyCKAaeMbIX 3HAYeHHH NOrPEMIHOCTH J-TO H3MEPHUTENLHOTO KOMIIOHEHTA U3
cocraa MK (OUK) B paxtrueckux yenosusx HCTBITaHUI;

k - IHCII0 M3MEPHTENBHEIX KOMIIOHEHTOB, BXOIAIIAX B cocTan DMK,

®opmyna (2) 03BOJIAIOT OLEHUTD norpemsocTs MK (OUK) B peanbHbIX yemoBusx IIOBEPKH C
NOBEPHTEIIBEHON BEPOATHOCTHIO paBHOt 0,95,

Ilpumeyanue — ecnu omHA M3 COCTABNIAIOMMUX IOrpemHOCTe! NpeBbimaeT apyrue B 10 pas u
Gonee nmn eciu npu nosepke DK B 9Ty HacTb BXOAMT OJIHH MOJYIIb, TO Koddduuuent 1,2 B Gopmy-
7€ (2) He IpUMeHseTcs.



7.5 Tlepen sxcrepHMEHTANBHOM nposepkod morpemuoctd SUK K0mkHbL 6HITh IPOBECHED
BCE TECTHI NPOBEPKH (PYHKIMOHMPOBAHUS KOHTPOILIEPOB H CHCTEMBI BU3YaJIM3al[iH H3MEPIEMBIX Ta-
paMeTpoB.

8 IPOBEJEHUE IIOBEPKU

8.1 Baemnwuii ocMoTp n NpoBEPKa HAJHYHS HeOOX0XHMOH AOKYyMEeHTANHH

8.1.1 TIpOBOMAT OCMOTp MECT yCTAaHOBKH CPEACTB U3MEpeHHui, BXxoasmux B coctaB UK cu-
CTEMBI, TIPOBEPSIOT OTCYTCTBHE MEXAHHUCCKHX NOBPEXIEHHH, 00yrimBanus u3omsiuun. [Ipoepsior
HAJIAIHE TIOMO, OTTHCKOB IIOBEPUTENBHEIX KICHM M HEOGXOIUMBIX HaJ{MMCEH Ha HAPY)KHBIX MAHEISIX
pubopoB.

8.1.2 TlpoBepsttor Hamume y METPOJIOTHYECKOM CITy>KOBI ITpeIpHsTHS, 9KCILAYyaTHPYIOLIETO
CHCTEMY, HEPEYHUCIIEHHBIX HUXE JOKYMEHTOB:

- nepedeHsb (mo gopme IMpunoxenns B) UK, sxoxsmux B cocTas CHCTEMBI aBTOMATH3aI1H,
TNOZVICHKAIIMX TOBEPKE, C yKa3aHHEM KOHKDETHBIX 3aBOJCKHX HOMEDPOB KOMIUIEKTYIOIINX HX CPEICTB
M3MEpennH (160 APyrux HAEHTHUKATOPOB KAHAIOB);

- IKCILTyaTalMOHHAs IOKYMEHTAIUs Ha CPEeICTBa U3MepeHHit B coctase MK cHeTeMbI aBTO-
MaTH3allky;

- HEMPOCPOYCHHBIC CBUAETENBCTBA O MOBEPKE MM IITAMIIBI IIOBEPUTENS B TEXHHUECKHX [1AC-
TIOpTax Ha H3MepUTEIbHbIe KoMIOHEHTE! DUK (npn nepsruHOi HOBEPKE) U NAaTYHKH, BXoasmue 8 UK
(Ipx EPBUYHOI TOBEPKE HITH PacieTHO-KCIICPAMEHTANIBHOM METO/IE OBEPKH 110 11.8.3.1);

- [IPOTOKOJIBI IEPBHIHOH M npeAbiAymeit nosepku VK cuctems: (ipu NEPUOTHUYECKHX TOBEP-
Kax);

- IIPOTOKOJIBI M3MEPEHHH (HaKTHYECKHX 3HAYEHHH M IPENC/IOB M3MeHEeHHil TEMIIEPATypEHI,
BIIQXXHOCTH BO3/yXa, HANPSKEHUA IIMTAHAA B [IOMEIICHHSX, B KOTOPBIX PAa3MeELIeHk] KOMITOHEHTH VK
CHCTEMBI, apaMETpPbl BAOpAlKU BOIH3H MECT HX YCTAHOBKH.

8.1.3 TIpoBepsOT cOOTBETCTBHE (haKTHUYECKAX 32BONCKHX HOMEPOB H3MEPUTENBHBIX KOMIIO-
HeHTOB MK 3aBOJICKHM HOMEpaM, YKka3aHHEIM B nepeune MK.

8.2 OnpoGoBanne

[Ipn onpoboBanum ycranaBmuBaroT o6mee (yHKIHOHHPOBAHHE BCETO M3MEPHTEIHHOTO Ka-
HaJla: IpH A3MCHCHHH M3MEPAEMOTO IapaMeTpa JIOJDKHO M3MEHATHCS O0TOOPaXKaeMoe CHCTEMON ero
3HaYCHHeE.

Ilpu ncnonb30BaHEK pPacyeTHO-IKCIIEPHMEHTABHOTO Meroza nosepku UK ma Bxox SUK mno-
RAIOT YHUGUIHUPOBAHHBIN 3JIEKTPHUECKHIT CUTHAI,

IIpy HCHOIB30BaHMH CKBO3HOTO MeTOna nosepku MK ocymecrsisior Heobxonumoe Bo3zeii-
CTBHE JUI U3MEHEHHS BE/TUYUHBI H3MEPIEMOTO IAPAMETPA.

KoHTposupyroT H3MeHenue 3HaYeHus NapameTpa 0ToOPaXKaeMOro CHCTEMOM 0TOGpaXKeHHS.

8.3 IlpoBepka MeTpoIOrHuecKnx XapaKTEePUCTHK

8.3.1 Hcnonp3yeMble METOMIBI OBEPKH (xanubposku) UK:

/UL TIOBEPKH  M3MEPHUTENBHBIX KAHAIOB PEKOMEHAYETCS HCIOJIB30BATH  PACUETHO-
SKCHEPUMEHTATBHBIA METOJI, IPH KOTOPOM HPOBEPSAIOTCS:

a) OCHOBHAsl TIOTPELIHOCTh NEPBHYHON yacTu MK IIyTEM IIOBEPKH CPENCTBA U3MEPEHHIA (naT-
4UKa) B HOPMAIBHbIX YCIOBHSX;

6) NMOTpeIHOCTh BTOPHYHOM (onexTpudeckoit) yactu UK Ha cooTsercTBHE e peaeny mo-
MycKaeMbIX 3HaueHHH (nanee - [1J13) morpemnocty B ycnoBusx IIOBEPKH.

- AOIyCKacTCA UCTIONB30BATh CKBO3HOH METOL NOBEPKH, HPH KOTOpOoM kaxasii MK paccmar-
PHUBACTCS KaK €IMHOE CPEACTBO U3MEPEHH A

Hpumevanne — MeTon pekoMeHIyeTcs MCIOMB30BATh IS KAHAIOB JaBJIcHUs U TeMIepary-
psl. MexmioepouHbIit uHTEpBan Ay Takux MK — He Gonee MEXKIIOBEPOTHOr0 HHTEPBAIA JATYMKOB, HO
He Goee 2 neT.

Bbi60p TOro mim HHOro Merona MoBEpKH OIPEACTIACTCA HaJIMYHEM STATOHHOM (a3bl U BO3-
MOXHOCTBIO JOCTYIIA K JaTYMKY ¥ BTOPHYHOMN YacTH KaHaa.



JUisl IPUHATHS PELIeHns 1o pesysbTaTam IIOBEPKH NOIYYECHHOE IIPH NOBEPKE 3HAUCHME IIO-
TPEIHOCTH cpaBHMBaeTcs ¢ ee IT]]3.

8.3.2 IlpenensHo-m0MycKaeMoe 3HAYCHEE norpemHaocty MK npu nosepke.

B kadecTBe mpenenbHO-IONMYCKAEMOT0 3HAYCHHS norpemnoctd UK ucnonsayercs I3 no-
TPEIIHOCTH, MIOMYYEHHBIH PACYETHBIM IIyTeM (CM. 1.7.4).

Ilpu ucnonb30BaHUM CKBO3HOTO MeTOMA TIOBEpKH paccuuThiBaeTcd I1/[3 morpemHocTH Beero
UK B ycnoBusx nosepk.

Ipu ucnons3oBanuu PacveTHO-3KCIICPUMEHTAIIEHOIO METOAA IOBEPKH PACCUHTHIBACTCS I3
HOIPEIIHOCTH BTOPHYHOM 2IEKTPHYECKOi dacT UK (OHUK).

8.3.3 Pe3ynbTarh! moBepkH.

ITpu npumenerun PACHCTHO-OKCIICPUMEHTANBHOTO MeToia oBepky UK pesynsratst HOBEPKH
CHUTAIOTCA TONOKHUTELHBIMH, €CIIH JATYMKH NOBEPEHH! U norpemHocTs UK B ycnoBusx mosepxu
He npessimaer [1113.

Ilpn npumeHeHMH CKBO3HOTO MeTOna IIOBEPKH DE3yNbTAThl MOBEPKH CYMTAIOTCS IIOJIOKH-
TCIbHBIMH, ecny norpemHocts UK B yenoBusx mosepku e npebimact I1J13 norpemnoct xanana B
LEITIOM.

8.3.4 MeToap! MOBEPKH KaHAIOB (opmupoBanus ynpaBsOmMEX YHUQHIMPOBAaHHEIX aHAJO-
TOBBIX CUI'HAJIOB.

Jnst moBepk# (KaIMOPOBKM) KaHANOB (GOopMHpOBaHKs yIIpaBISIOIUX YHEQHIMPOBaHHEIX
GHAOTOBBIX CHIHAJIOB HCIONIB3YETCS PACUETHO-OKCIIEPHMEHTATBHEIIH METOJ, IIPH KOTOPOM IIpOBEps-
CTCA IIOTPEITHOCTH KaHasa Ha cooTBeTcTBHE ee [1]13 morpemsocTy B YCIIOBHSAX IOBEPKH.

8.4 IloBepka BTOpHuHOIT yacTr UK TIpH BBIOOPE PacueTHO-9KCIEPHMEHTATBHOTO MeTojia

a) Ilposepka norpemnoct DMK suna 1 (cM. TIpuitoxxenue A).

IIposepsercs morpemmnocts UK, COLCPXAIIE B CBOEM COCTABE JATYMKH (IIEPBHYHBIE IIPE0G-
pasoBatenu), mpeoGpasyrommye BXOIHOM ¢usmyeckuii curnan B YHA(HIHPOBAHHEIM CHTHAN [IOCTOSH-
HOT0 TOKa B uana3one 4-20 MA.

IIpoBepke norpersocTa noxBepraercs BTOpH4Hast 9acTe MK ¢ Moaynsamu BBosa anamorossix
carHanoB Al-04B, EAI-04A, EAI-04B, AI-20 (cepum DK-2000), AI-12, AI-32A, AIO-31A (cepuu
DCS-2000), 140 ACI 030 00, 140 ACI 040 00 (xonTpomrepoB Modicon).

OueHKy MOrpenHoCTy SIeKTPHIECKO YacTH KAHATIOB BUJa | IPOBOIAT B U3JI0KEHHOMN HIKE
IIOCNEN0BATEIBHOCTH :

- OTCOCMHSIOT AATYHK (MePBUIHBIH NpeoGpasoBarels), YCTaHOBJCHHEIH Ha BXxoze DUK;

- COOHPAIOT CXEMy H3MEPEHHIA COrIACHO puc. 1;

+
+IN  BXOJ
Kam6parop )
TOKa +E DJOHK
Pucynok 1

- BRIOHPAIOT 5 NpoBepsieMbIX Touek Z; , PaBHOMEPHO paclpelIe/IeHHBIX II0 IHAla30Hy H3Me-
penuit UK (0%, 25%, 50%, 75% u 100% ot muanasona U3MEPEHHI);
- AV KQXAOH IIPOBEpAEMOi TOUKH Z; Muana3oHa H3MEPEHHH PAaCCYNTHIBAIOT IPaHHYHEIE 3HA-
CHUA Zik1, Zik2, BHIPAXEHHBIE B SMHAIIAX M3MEPSEMOTO (PH3HIECKOTO napamMeTpa:
Zix1 = Zi- D, (3)
Zip=2Z;+ D, 4)
rae
D, - mpenen ronyckaeMbIx 3HaYeHH NOrpeIHOCTH BTOPHYHOM YaCTH KaHaNa, PACCUHTAHHEIH
AL YCIOBHH TIOBEPKH B COOTBETCTBUH C M. 7.4 B PeabHBIX YCIIOBHSIX 3KCILTyaTallH{, BEIPaXXEHHbIH B
CAMHALAX H3MEPAEMOTO QU3NIECKOTO IapaMeTpa;
- 32HOCAT IOy eHHBIC 3Ha4eHuH ziK1, zik2 B cronbus! 3 u 4 Tabnums! 3;
- Ha BXoJ nposepseMoro UK cHCTeMEI 0[al0T TOKOBBIE CHIHAIED X1, (cronben 2 Tabmuisl
3) cooTBeTCTBYIOMME 3HAYCHHAM Zi;
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- CHUTBLIBAIOT IOKA3aHUE KaHala Yi B BHAE H3MEPIAEMOro (H3HYECKOro HapaMeTpa ¢ Juc-
TUIES ONEPATOPCKOH CTAHUMM CHCTEMB! aBTOMATH3ALHM M 3alHCHIBAIOT €ro B COOTBETCTBYIOILYIO
CTPOKY cTo6ma 5 Tabuub! 3;
- H3JIOKCHHBIC BBILIC ONEPAIIHH OBTOPSIOT ML BCEX MIPOBEPSIEMBIX TOYEK.
Eciu U1 KaX710r0 i BBIIONHSIOTCS HEPaBEHCTBO TO CUHTAIOT, YTO MOrPEIIHOCTD B IIPOBEPse-
MO¥ TOUKE HaXOJUTCS B JOIYCTHMEIX IPAHHIAX:
Zia>Y X)>Ziw, (1=1..5) ()

Ecnm xo14 651 OZIHO, JII000€e U3 3TUX HCPABCHCTB HE BBIIOJIHACTCS - KaHAaJl 6paKYIOT.

Tabnuma 3
ITpoBepsemas
POBEp Ipoepsiemas Bsxoamoe 3aKkmodeHne
TOYKa , I'panuvnble 3HAYEHAS
e, m3M, i3 TOYKa, e1. H3M. (us. TapameTpa 3HaYEeHHE 10 HepaBeH-
’ CET MA ) ’ ) R CHTHaIA CTBaM
napamerpa
Z Xi Zik] Zio Yi,
1 2 3 4 5 6

6) IIposepka norpemnocty UK suna 2 (cm. Tpunoxenne A).

IIposepsiercs morpemmnocts UK, CONEpXKallUX B CBOEM COCTABE TEPMONPEOOPa3oBaTEH CO-
nporusienus Tana TCM (TCIT).

IloBepke momeepraetcs Bropuunas uacth UK ¢ MOJYNsSMH BBOAA AHAJIOTOBBIX CHTHAJIOB
AI-03A, MoxmynH paciMpeHHs BBOJA aHANOTOBBIX CHIHATOR EAI-03A, AI-07A. Al-21, (cepun DK-
2000), AI-10, AI-11, AI-31A (cepun DCS-2000), 140 ARI 030 00 (xonTpoIepoB Modicon).

Onenky morpemsocts SUK Bra 2 IPOBOAT B H3TOKEHHOH HIDKE MOC/IEA0BATENLHOCTH:

- OTCOCAUHSIOT IATYHK (TICPBHYHBIH IIPe0Gpa3oBaTeNs), YCTaHOBIEHHBI Ha Bxoxe JUK;

- COOHPAIOT CXeMy H3MEPEHHIl COIJIacHO puc.2 (ans momymeit Al-10, Al-12) unu cornmacho
prc.3 (ana Monmyneit AI-03A, AI-07-Ex,140 ARI 030 00).

MOIVIIb
BBOOa
Ruc 3 ouT
1
+IN
_[J nopepseMarii JUK
2 -IN

R yc — Marasun conporusnenuit

Pucynox 2 - TpexupoBoaHas cxeMma 0K TIOUEHHS TEPMONpeoOpa3oBaTes CONPOTHBIEHHS Ha BXOE
QUK

11



OUT " Monys
RMC BBOJAa
'—I IL OvVA
-IN
nosepsieMsrit UK
+IN

Pucynoxk 3 - HeThIpexnpoBoaHasd cXeMa MOAKITIOYECHHUS TEPMONpeoOpa3oBaTes COPOTUBIICHHS Ha
Bxoae DUK

- BEIOHPAKOT 5 mpoBepsieMbIX Touek Toi, PaBHOMEPHO paclpeNeeHHBIX [0 HANa30Hy H3Me-
pennsi, Hanpumep, 0, 25, 50, 75 1 100 % auanasona 1 3aNUCHBAIOT KX 3HAYCHHS B COOTBETCTBYIOILYIO
CTPOKy crosnbna 1 tabauuer 4.

- BRIDKAIOT MPOBEPSCMbIE TOUKH Toi B 3HAaYeHHAX COMpOTHBICHMA Roi B COOTBETCTBHH ©
HOMUHAILHOH IPafyHpOBOYHON XapaKTEepHCTHKOM TepMoInpeoOpa3oBaresiell CONMPOTHBIECHHS U 3aMi-
CBIBAIOT HX B COOTBETCTBYIOLIYIO CTPOKY CTONONA 2 Ta6NHIE! 4;

Tabmuna 4
IpoBepoun. Bxoamoit Brrxomnoit HonyckaeMrle rpaHHYHbIe 3
Touka, °C curaan, Om curgai, °C 3HaveHus, °C AKJIFOHCHHE 110
HEpaBEeHCTBaM
Loi Roi T Tiis T
1 2 3 4 5 6
- BOIMHCIITIOT rpanrHele 3Havenus Tkil, Tki2 no ¢popmynam:
Tkir = Toi - Dy (6)
Tiiz = Toi + Dy; )

rae Dy - mpenen nomyckaeMoit TIOTpEITHOCTH BTOPHYHOH YaCTH, PaCCIMTAHHBINA I YCIOBHI
TOBEPKH B COOTBETCTBUH C IL7.4 B PEalbHBIX yCIOBHSX JKCIUIyaTallHH, BBIDKEHHBIH B rpagycax
Henscus s kaxaoii nposepseMoit Touk.

- 3aHOCAT BBIYUCIICHHBIE 3HaueHus Tkil, Tki2 B COOTBETCTBYIOILIME CTPOKH CTOJOIOB 4 U 5
TabmuIe 4;

- YCTaHABJIMBAIOT HA BXOJC KaHAIA 3HAYEHHE CONPOTUBICHHS Roi , COOTBETCTBYIOIIEE IIPO-
BEPAEMOH TOYKE , CUMTHIBAIOT NOKa3aHHE TPOBEPSEMOro kaHana Ti 3aMUCHIBAIOT €70 B COOTBET-
CTBYIOLIYIO CTPOKY cTONONA 3 TaGimus! 4;

- Ipyt BhinoHeHuA HepasencTB T kil < T i < T ki2 xaHan npusHaroT rogHbIM 11 TaIsHER-
IIEro MCMOIb30BaHHs, B IPOTHBHOM CITydYae KaHaT 6paKyIoT.

B) Ilposepka norpemnoctn UK Buaa 3 (cM. TIpunoxenne A).

Iposepsrores norpewmrocts MK, comepxamux B cBoeM cocTape TepMoIIpeobpa3oBaTenn co-
npotusieHus tuna TCM (TCII).

Hosepke moxsepraercs BTopuuHas yacts UK ¢ BTOPHYHBIMH Ipeo0pasoBaTeiiMi TeMmepa-
TYpPBI B CTaHAAPTHBIH TOKOBBIH CHTHAN ¥ MOXY/ISIMH BBOJIA TOKOBBIX CHTHAIOB AI-04A, AI-04B, AI-20
(cepun OK-2000) , AI-12, AI-32A (cepun DCS-2000), Mogynsamu pacuIMpenus BBOJIa aHAJIOIOBEIX
curnanos EAI-04A, EAI-04B (cepun DK-2000), Moxynamu 140 ACI 040, 140 ACI 030 (Modicon).
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Ouenky norpemnocta UK Brma 3 [IPOBOMAT B U3JIOXKECHHOM HMIKE MOCIIEAOBATEILHOCTH:
- OTCOCMHSIOT NaTIHK (IIEPBHYHEIH NpeobGpaszoBaTess), YCTaHOBJIEHHKIH Ha Bxoje DUK;
- COOMPAIOT CXeMy H3MEpEHH T COrIacHO puc.4;

Ruc BTOPHUYHBIH
npeoGpa3oBaresn
Ppeodp a4 . Monyne BBO-
HU3MEPHUTEIbHBIH
P Ja CHrHaia
TEMIIEPaTypPhl
patyp oT 4 110 20 MA

R v — Marazun COIIPOTHUBJICHHUH
Pucynok 4

- BBIOHPAIOT 5 npoBepsieMbIX Touek Toi, PaBHOMEPHO pacIpe/IeNIeHHBIX 0 IUaNa3oHy H3Me-
penus, Hanpumep, 0, 25, 50, 75 1 100 % muanas’oHa ¥ 3aNACHBAIOT HX 3HAYCHHS B COOTBETCTBYIOIYIO
CTpPOKY cTosbna 1 TaGuuie! 5;

- BRIPOKAIOT NpoBepsieMble Toukd Toi B 3HaueHMsx compoTubnenus Roi B cooTBeTcTBHH ¢
HOMHHAJILHOH IPaIyMPOBOYHOIM XapaKTEPHCTHKOI TCPMOMETPOB CONPOTHBIICHUS M 3alIUCHIBAIOT UX B
COOTBETCTBYIOIIYIO CTPOKY CTONOLA 2 TaGIALH! 5;

Tabnuna 5
ITpoBepous. Bxonnoit Brxoauo# HonyckaeMbie rpaHAYHBIe 3aKIfOueHHE MO
Touka, °C curaan, Om currai, °C 3Hauenus, °C HEpaBeHCTBaM
Toi Roi Ti Thi Tiio
1 2 3 4 5 6

- BEIMHC/LOT rpaHinble 3Havenns Tkil, Tki2 mo ¢popmymnam:

Tii1 = Toi - Dy 8

Tiiz = Toi + Dy )

rae Dy - npexen momyckaemoit norpemsocTy BTOPHYHOH YaCTH, PaCCUMTaHHLINA IS YCIOBHI

TIOBEPKH B COOTBEICTBHHU C 1.7.4 B DEANbHBIX YCIOBHAX 3KCIUTYaTALWH, BBIDOXEHHBIH B rpamycax
Henbcns mns kaxaoii mpoBepseMoit TOUKH.

- 3aHOCAT BeqUCICHHbIC 3Ha4YeHus Tkil, Tki2 B cooTBeTcTBYIOMmME CTPOKH CTONOHOB 4 H 5
TabIuIE! 3;

- YCTaHAaB/MBAIOT HA BXOJIE KaHalla 3HAYEHHE CONPOTHBIEHHUS Roi, COOTBETCTBYIONIEE MPOBE-
PsA€MOH TOUKE, CUMTHIBAIOT I0KA3aHHE MPOBEPSIEMOro KaHana Ti H 3alHChBAIOT €r0 B COOTBETCTBYIO-
IIYI0 CTPOKY cTosbna 3 Tabimus! 5,

- IIpH BoIOTHCHNA HepaBeHCTB T kil < T i < T ki2 xanan NpH3HAIOT TOAHBIM VIS JaTbHEH-
IIEro HCIOIB30BAHMUS, B IPOTUBHOM CITyyae KaHal 6paKyIoT.

8.5 CkBo3Has HoBepKa H3MePHTEALHBIX KAHAJIOB.

1IpoBepky morpenHoCcTy NPOBOAST B H3OMKEHHON HIKE IIOCJIEIOBAaTENbHOCTH:

- AATHHK, yCTAHOBIICHHEIH Ha BXOZE MOBEPAEMOTO H3MEPHTENHHOIO KAHANA, JEMOHTHPYIOT C
TEXHOJIOTHYECKOH YCTAHOBKH, YCTAHABIHBAIOT B IIOJIOXKEHHE, COOTBETCTBYIOLIEE NPOBEACHHIO MOBEP-
Ki JlaT4HKa, KaK NPEeIMHCHIBACTCS METOIMKOM NMOBEPKM aTYHKA, NMOJCOEIMHSIOT K 3TAIOHHOMY 3a-
MaTYMKy (PU3AYECKUX BO3AEHCTBUIH (CM. pHC. 5), BBIXOIHYIO (3JIEKTPHYECKYIO) YacTh NAaTYHKA Coellu-
HSIOT ¢ BXomom DHK;

- BRIOMPAIOT TOYKH IS [IOBEPKH, PABHOMEPHO pacupeneNieHHbIE 10 JHANa30Hy H3MEPEeHHs
(e Menee 3 Touex), HanpuMep, 5 Toyek Ci Tabnuipl 6;

13



- OCYIIECTBIIAIOT HEOOXO0HMOE Bo3zelicTeue P Ha Bxone UK nis usmenenns Beuduner us-
MEpAEMOro mnapameTpa H YCTAaHABIMBAIOT 3HAYCHUE napamerpa Pi, cooTBercTBYyIOmEE BBIOpaHHEIM
Touka Ci nuanasoHa u3MepeHuUs. 3HadeHne usnyeckoro napamerpa YKa3bIBaIOT BO BTOPOM CTOJIOIE
TabIIHUIE! 6;

OTanoHHbIH P Hat4uk noseps-
3a0aT9uK QU3MYECKUX > Moro UK
BO3JICHCTBHI
Pucynok 5

- CIUTBIBAIOT TIOKa3aHHE KaHana Yiup ¢ JUCIIIES CHCTEMBI oTOOpaskeHHs (BU3yaAU3aIlHK) 1
SaITHCRIBAIOT €0 B COOTBETCTBYIOLIYIO CTPOKY TPETBETO CTOIGLA TAGMHILE! 6;

- BBIIOJHSIOT YKa3aHHBIE BBINE NEHCTBHS IS CIEAYIOLIEH MO BO3PaCTaHHIO IIPOBEPIEMOI
TOYKH.

Ipumevanue - Ilpu nosepke MK pasnenms nuamason M3MEPEHHH IPOXOMAT CHH3Y BBEpX
Yiup u cBepxy Buu3 Yidn, 3anuckBaOT MOKazaHUs AL TEX XK€ IIPOBEPAEMBIX TOUECK.

Tabnuia 6

ITposep. Touxa Bxonnoii Toxasanms UK Honyckaemsre r;zannum
IIKAJIBI CUTHAJI HOKa3aHuH

1 2 3 4 5 6
Ci, % Xi Yiup Yidn Ykil Yki2
0.0

25.0

50.0

75.0

100.0

Hpumeyanne - 3navenns Pi, Yiup, Yidn, Ykil u Yki2 sanucemaor CIUHUIIAX H3MEPEHMS
¢usuyeckoro napamerpa(klTa, °C, %HKIIP, M, A, B u 1p.).
B rabmnune 6 ykasaus cnenyiompe nanmsie:
- B cToibue 1 - npoBepseMbIe TOUKH, BBHIPaXeHHBIE B IPOLICHTAaX OT AHAIla30HA H3MEPEHHIT;
- B cToNI0LE 2 - mpoBepsieMsle TOUkH Pi, BBIDOKCHHBIC B €IMHUIAX M3MEPEHHs (PU3MIECKOit
BEJINYHHEI,
- B cTonbue 3 - mokasaHue kaHana Yiup B eXMHMNAX H3MEPSEMOil BEIMUMHEI TIPH YBEJIHYe-
HUY 3HaYeHHUH U3MIECKOi BETUUMHEL
- B cTonbIe 4 - nokasanue kaHana Yidn B CAMHUIAX M3MEPAEMOH BEIHYUHEI IPH yMEHBbIIIE-
HHM 3HaYeHUH QH3UYECKOil BeTHIHHEL,
- B IIOCJIEIHUX CTONONAX - HOMYCKAEMBbIC TPAHMIEI IOKA3aHMiL, B €THHHIAX H3MepseMoi Be-
JMYUHBL:
Ykil = 0,01 * (Ci - ycyy) * Ph (10)
Yki2 = 0,01 * (Ci + yeyy) * Ph (11
TAC Yeyw pUBENCHHas morpemnocT MK, paccuurannas ans ycnosuit moBepk: B COOTBET-
CTBUH ¢ 1.7.4, Ph — nnanaszoun usmepseMoit BenuumasL.
Ecny HepaBeHCTBA BLITOMHAIOTCS XOTA 6B B OHOM TOYKE, KaHaJl OpaKyoT.

Yi <= Ykil, Yi>= Yki2 (12)
e Yi— sto nu6o Yiup, mu6o Yidn.
B ciy4ae GpaxoBaHus kanama ciefyeT IpOBECTH ero PEryIHMpOBKYy 1160 IpOrpaMMHYIO Ka-

NUOPOBKY B COOTBETCTBHH C yKa3aHUSIMH (DUpMEHHON TEXHUYECKOH TOKYMEHTALUH H HIOBTOPHTE IIPO-
BEPKY €0 MOTPENIHOCTH.
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Ipumeyannue - onyckaercs TIPOBOXHTE IIOBEPKY M3MEPHTENBHOIO KaHAJA [0 CKBO3HOMY Me-
TOMy 6e3 CHATHs aTunKa. B 3ToM ciyuae HeoOX0quMo 00ECTIETNTH BO3BMOXHOCTS IPOBEIEHHS H3Me-
PEHHH 3HAYCHHH (H3MYECKOro napamMeTpa TATOHHBIME CPEICTBaMH U3MEPEHHIA.

8.6 IlpoBepka morpemHocTn (xaanbpoBka) kanaxoB dbopmupoBanns ynpapiasomux
YHHQHIHPOBAHHLIX AHAJIOTOBLIX CHIHAJIOB

IpoBepstorcs xaHansl, Gopmupyromue YUPaBJIAIOIUH YHAPUIMPOBAHHBIH CHIHAI HOCTOSH-
HOro TOKa ot 4 10 20 MA ¢ MOZAYNAMM BBIBOJA aHATOTOBBIX CHIHAIOB AO-01B, AO-03B, C (cepun
9K-2000), AO-11, AO-31A, AIO-31A (cepun DCS-2000), 140 ACO 020 00 (koHTpOIITEPOB
Modicon).

OneHKy MOrpelIHOCTH 3MeKTPHUECKOl YACTH KAHAIOB BHJA 3 IIPOBOJAT B H3JI0KEHHON HIDKe
IOCIIEA0BATEIEHOCTH:

- OTCOCIUHAIOT BXOX PEryJaropa;
- CODUPAIOT CXeMy COracHo puc. 5;

4

Boxox +OUT
QUK -0OUT

Munmamuepmerp

Pucynok 5

- BEIOHPAIOT 5 IIpoBepseMBIX Touek Zi, PAaBHOMEPHO pacipeeIeHHbIX 110 JHANA30Hy PEeryJIH-
poBanus (0%, 25%, 50%, 75% u 100% ot muanasona U3MEpEHHIt);
- Ui KaXI0H MpoBepsieMOlt TOUKY Zi Auana3oHa pery/upoBaHus PaCCYHTHIBAIOT IPAaHHYHEIE
3HaueHus zik1, zik2, BolpaxkeHHBIE B equAMIAx M3MEPAEMOr0 (PU3HIECKOro mapameTpa:
Zik1 = Zi - Dp (13)
Zix=27Z;+ Dy (14)
rae
Dp - npezen aomyckaeMbIx 3Ha9eHmH TOrpemHOCTH BTOPHYHOM 4aCTH KaHaJa, pacCUMTAHHBLA

It YCJIOBI/If;I NIOBEPKH B COOTBETCTBHH C 11.7.4 B PCAIBHBIX YCIOBUAX 9KCITyaTalluy, BEIPAXXCHHEINH B
CANHHALAX U3MEPAEMOrO (1)I/I3I/I‘ICCKOI‘O napameTtpa.

- 3aHOCAT NOJYCHHBIE 3HaYeHus zik1, zik2 B cron6us! 3 u 4 TabiumE! 7;

- ¢ APM omneparopa CHCTeMB! YCTaHABIMBAIOT 3HAYCHHE PETYIHpYyeMoro napaMerpa B (Gusu-
UCCKHX BEIMIHHAX (cTonben 2 Tabmuus! 7) Zi;

- €O IIKaJIbl MHJTHAMIIEPMETPA CUHTHIBAIOT YCTAHOBIEHHOE 3HAYCHHE BEIXOMHOrO Toka Yi Ha
BbIxonte DMK B MA u 3aIucHIBaIOT €10 B COOTBETCTBYIOLIYIO CTPOKY CTONIONA 5 TabuMuE! 7;

- H3JIOXCHHBIC BBIIIE ONEPAH NOBTOPSIOT IS BCEX MPOBEPSEMBIX TOUEK.

Ecmu 7151 X100 | BBINOMHSIOTCS HepaBeHCTBA:

Zi>Y X)>Zin, (=1..5) (15)
CHATAOT, 4TO IIOTPEIIHOCTE B IPOBEPSEMOH TOUKE HAXOMUTCS B JOMYCTHMBIX IpaHHUIaX.
Eci x0Ts1 ObI 01HO, JI0GOE U3 3THX HEPABEHCTB HE BBINONHAETCS - KAHA OpakyroT.

Tabmmna 7
Brxonuoe
IIpoBepsiemas
I'pannynbie 3HayeHUS, 3Ha4YCHHE 3aKiro4eHue 110
TOYKa, €11. U3M. pH3.
apaMeTDa MA CHTHaJIa, HEpPaBEHCTBAM
pameTp MA
Z; zik1 zik2 Yi,
1 3 4 5 6
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9 HOATBEP)KJIEHUE COOTBETCTBHS ITIPOT PAMMHOI'O OBECHHIEYEHUS

B cootsercTBHHM ¢ ykasammamu pykoBoacTsa mo 9KCIUTyaTalluk KOHTPOJUIEPOB, BXOMAIIKX B
cocraB CHCTeMbI, BEIBECTH Ha 9KpaH ee MOHHTOpA BEPCHIO POrpaMMHOTO ObecredeHns KOHTpOLTe-

POB, BXOJAIIAX B €€ COCTaB H CPABHHTH C 3aIHCHIO B (JopMyIisipe Ha KOHKDETHBIH IIPOEKT.

Iposepka samuTe IC 0T HecaHKIHOHHpOBAHHOTO JOCTyTIA.

Hcnbiranns npoBoAST Ha IpOH3BONBHO BBIOPAHHOM aBTOMATH3MPOBAHHOM pabodeM MecTe
(APM) onepartuBHO-1HCTIETIEPCKOTO H YIPAB/ICHYECKOro MEPCOHANA, BXOMAIIEM B COCTAB MOBEpSe-
MO CHCTEMBI.

IMomb3ysice ykasanusiMu pykoBozcTBa 1Mo SKCILTyaTallMd, OCYIIECTBUTEL BBIXOJ BCEX IOB30-
BaTeNeHl W B 3TOM PEXXHME OCYIIECTBUTE TOTBITKY HECaHKIMOHMPOBAHHOIO nocTyna K APM, Hampu-
Mep, IyTEM H3MEHEHHUs NOKa3aHUI H3MEPEHHBIX JAHHBIX, TacTIOPTHBIX JaHHBIX, HACTPOEYHBIX KO3(-
(GuuneHToB ¥ T.1II.

PesynbraTsr nposepkm sBistoTcs TOJIOXKHTE/IBHBIMH, €CIH 0Okl HECAHKUMOHHPOBAHHEIE
NCHCTBHS NOTb30BATeNIs HA UCTIBITYeMOM APM OJIOKHpYIOTCS B MTOpsIKE, PErIaMEHTHPOBAHHOM B py-
KOBOJICTBE 10 9KCILTyaTallHH Ha CHCTEMY.

10 O°OPMJUIEHHUE PE3VJIbTATOB ITIPOBEPKH

10.1 Ipu moONOXHUTEMBHEIX pe3yisTaTax NOBEPKH OPOPMIISIOT CBHIETENBCTBO O OBEPKE CO-
rinacHo Ilpukasy 1815 or 02.07.2015 r. «O6 yrBepxaeHun Ilopsinka mpoBeneHHs MOBEpKH CpecTB
H3MEpEHHH, TpeOOBAHHS K 3HAKY MOBEPKH M CONCPKAHUIO CBHICTENHCTBA O TOBEpKe». 3HAK MOBEPKH
HAHOCHTCS HA CBUACTENLCTBO O MOBEPKE U B NMACNOPTE OTTHCKOM MOBEPHTENBHOTO KIEiMa ¢ yKa3aHH-
€M JIaThl TIOBEPKH.

10.2 lomyckaeTcst NpOBOAMTE MOBEPKY OTAETBHBIX KAHAIOB CHCTEMBI, HCIOJIb3yEMBIX B Ce-
P€ OCYILUECTBJICHHS [POU3BOACTBEHHOr0 KOHTPOJIS 33 COGIIONEHHEM YCTAHOBIEHHBIX 3aKOHOJaTeNb-
ctBoM Poccniickoii Oenepaunn TpeGoBanmii NPOMBIILIEHHOH 0€30IaCHOCTH K 3KCILTyaTALHH OMaCHO-
I'o MPOM3BOJACTBEHHOr0 00beKTa. [IpH 3TOM BBITAeTCs CBHIETENHCTEO O TIOBEPKE KOMILIEKCa C yKasa-
HHEM NepeYHs NOBEPEHHBIX KaHAJIOB,

10.3 Ilpu oTpunarensHEIX pesyssraTax HOBEPKH BBINAIOT H3BEIIEHHE O HEPUTONHOCTH CO-
rnacHo [1puxasy 1815 ot 02.07.2015 r.

10.4 lonyckaeTcst IpOBOAUTE MOBTOPHYIO NIOBEPKY TOH YaCTH H3MEPHTENbHBIX KAHAJOB CH-
CTEMBI, H3-3a 0TKa3a KOTOPOi ObUIO BEIZIAHO H3BEINEHHE.

Havanenuk otnena 201 .
®I'YI1 (BHUMMC» L Ceeetecty Kammpxusa
Ben. urxenep otnena 201 AM. I'poines
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Ilpnnoxenne A
Cocras m3mepuTenshbX kanatos UC-IMUKOH

Buipl v cocTaB H3MeEpHTENHLHBIX KAHAIOB:

1 Kananer usMepenus naBineHns, pasHOCTH HABICHUH, TEMIIEPATYpEI, TAPaMETPOB BUOPOCKO-
POCTH; CHJIBI, HANPSDKCHHS, MOIIHOCTH [EPEMEHHOTO TOKA; YPOBHS JKH/KOCTH IapaMeTPoOB 3aras3o-
BaHHOCTH BHJA: NEPBHYHBIA IIPe0Opa3oBaTellb — MOMYIIH BBOJA AHAJOTOBEIX CHTHAIOR Al-04B, EAI-
04B, AL-20 (cepuu 9K-2000), AI-12, AI-32A, AIO-31A (cepuu DCS-2000), 140 ACI 030 00, 140 ACI
040 00 (xonTpomIepoB Modicon).

B kavecTse nepeuuHOro npeoGpasosarens MOTYT HUCIIOJIb30BATHCS:

- TpeoOpa3oBaTend M3GBLITOYHOrO NaBIEeHUS n3Meputensabie EJX530A (EJX630A) (pern-
CTpannoHHEIH Ne 28456-09);

- IpeoOpa3oBaTeNll Pa3sHOCTH [JaBieHHMI usmepuTenbHble  EJX110A  (permcrpanmoHusiii
Ne 28456-09);

- Ipeo6pa3oBaTeNl M3GHITOYHOTO AABJIECHHUS u3MepHurenbabie  FKP  (peructpanuonusii
Ne 53147-13);

- npeo6pas3oBaTeid  PasHOCTH  JaBJEHHIL u3Mepurenbable  FKC  (perucrpanuonssif
Ne 53147-13);

- peo6pa3oBaTeN M3GBITOYHOTO [JABJICHHS nmsmeputenbable 40.4385 (perucrpanmoHHBL
Ne 40494-09);

- Ipeobpa3oBaTeN PasHOCTH aBJEHMI usMmepuTenbabie  40.4382  (perucTpanuoHHbI
Ne 40494-09);

- YpoBHCMEpEI BonHOBoAHkIe Eclipse 705 u Eclipse Aurora (perucrpannonnsiii Ne 51508-12);

- ypoBaeMepst OPTIFLEX 1300 C (perucrparinonssiii Ne 45408-10);

- YPOBHEMEPBI MHUKPOBOJIHOBBIC GeckoHTakTHBle VEGAPULS 6*, mom. VEGAPULS 61,
VEGAPULS WL61, VEGAPULS 62, VEGAPULS 63, VEGAPULS 65, VEGAPULS 66,
VEGAPULS 67, VEGAPULS SR68, VEGAPULS 68 (peructpanuoHnnsrit Ne 27283-12);

- TepMonpeodpa3oBaTeNy ¢ yHH(GUUMPOBAHHBIM BBIXOHBIM cHraanmom TCITY 014, TCITIY
015 (peructpanmonnsiii Ne 46437-11);

- KaHaibl BuOpousmeputensabie UKB-1-xx OO0 HIIIT TUK (perucrpanuonusii Ne 43779-
10);

- anmaparypa BuOpokonTpons CBKA 1, ucn. CBKA 1-02, CBKA 1-02.06, CBKA 1-03 (pe-
rucTpanuonHbid Ne 41153-09);

- IaTYUKH BHOPOCKOPOCTH ¢ TOKOBBIM BEIxozoM JIBCT, Moy, JABCT-1-10-X-P, ABCT-1-10-
X-K, IBCT-1-20-X-P, JIBCT-1-20-X-K, ABCT-1-30-X-P, JBCT-1-30-X-K, JIBCT-1-50-X-P,
HBCT-1-50-X-K (peructpamuonusrii Ne 53507-13);

~AaTHKH 3ara30BaHHOCTH yHuBepcanbusle JI3Y-I'EPJIA (peructparnuonssiii Ne 51505 -12);

- rasoanamasatop CI'O3C (perucrpaunonnsit Ne 32808-11);

- Fa3oanau3aTop ontuyeckuit GS-01 (perucrpanuonnsii Ne 60913-15);

- rasoananu3arop «CIIEKTP» mox. 1/X/X, 2/0/X, 3/X/X (peructpanuonHsii Ne 53283-13);

- rasoanam3sartop ontadeckuit Onrumyc MK (perucrpannonssit Ne 62288-15);

- IpeobpasopaTenn u3MepuTenbhble E855A, E855B, E855C, E854A, E854B, E854C (peru-
CTpanHoHHEIH Ne 22144-12);

- Ipeobpa3oBaTeNd H3MEPHTENHHEIE MOLIHOCTH TpexdasHoro Toka E849, E859, E860, E1 849,
E1859, E1860 (perucrpanuonnsiii Ne 24137-12);

- CHETIHKH IJICKTPUIECKOH 3HEPrHH MHOrodyHknHoHanbHsie ION 6200 (perucrpauroHHEIIH
Ne 22898-07, 59923-15);

[Tpumedanne - [[na xaHaIoB, IepBHYHbIE NPeobpasoBaTeNH KOTOPBIX MMEIOT BUJ B3PBIBO-
3aIHATEl «HCKPOGE30macHas enby Wik TpebyeTcs obeceyenue ralsBaHHIeCKO Pa3BsA3KHA KaHAJIOB, B
COCTAaB KaHAOB MOIYT JOMONHUTEILHO BKIIOYATHCA Gapbephl HCKPOOE30NaCHOCTH HIIH YCHITUTENH C
raJIbBAHHYECKON Pa3BA3KOH THIIOB:

- BI-02-(perucrpanmonnsrii Ne 40670-09);

- MTL4500, MTL4600, MTL5500 (peructpanmonnsrit Ne 39587-14);
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- MACX MCR(-EX)-SL-RPSSI (perucrpaumonHsit Ne 55661-13);

- IM33 (perucrpanuonssiit Ne 49765-12);

- Moy u3MepuTensHble 9160 (perucrpanmonnbii No 63808-16);

- IMX12-Al (peructpanuonnsiii Ne 65278-16).

2 Kanansl u3Mepenns TeMIepatypsl cpen (HedTH, Macna, BO3/yxa), HONUIUIHAKOB IBUTATE-
Jel, HacOCOB M Jp.BUJA: MEPBHUHBINA npeo0pasoBaTeNb — MOIYJIH BBOJA AHAIOTOBBIX CHIHAIOB
AI-03A, Mozynu paciiMpeHHs BBOIA AHANOTOBBIX CHIHAIOB EAI-03A, AI-07A, AI-21 (cepun DK-
2000), AI-10, AI-11, AI-31A (cepuu DCS-2000), 140 ARI 030 00 (xouTtposepos Modicon).

B kadectBe mepeH4HOrO mpeoGpasoBaresis MOTYT HCIHOJB30BATECSA TEPMOMpeoGpasoBaTe/n
conpotuBienuss TCM 012, TCIT 012 (peructpanuonHbit No 60966-15), TCM 319M, TCII 319M,
TCM 320M, TCII 321M, TCM 322M, TCIT 322M, TCM 323M, TCII 323M (perucTpaunoHHbIii Ne
60967-15).

3 Kananer n3sMepenus temneparypsl cpen (nedrn, Macyia, Bo3ayxa), MOMIIMITHUKOB [BATaTe-
JIeH, HacOCOB M IIp.BUJIA: IIEPBUYHEIH TIpeoGpasoBaTes — BTODHYHBIH IIpeo0pa3oBaTens TeMIIEpaTypsI
B CTAHJIAPTHLIA TOKOBEBIA CHTHAI - MOZYJIM BBOJA aHANIOrOBBIX CcHrHanoB Al-04B, EAI-04B, AI-20
(cepuu 3K-2000) , AI-12, AI-32A, AIO-31A (cepuu DCS-2000), moxyns 140 ACI 040, 140 ACI 030
(xouTpostepoB Modicon).

B xayectBe nepemuHOrO mpeobpasopateis MOTYT MCIOIB30BATECS TEPMOINpPeoGpazoBaTesn
conpotusinenus TCII 012 xmaccoB A, B u C, TCM 012 xnaccos B u C-01 (perucTpanuonHeLi Ne
60966-15), TCM 319M, TCM 320M xiaccos B u C, TCII 319M, TCII 321M (perucTpanyonHsLi No
60967-15) xknaccos A, Bu C.

B xadectse BTopryHOro npeo6pasosarens MOTYT HCTIOJIb30BATHCS H3MEPHTENBHEI Ipeobpa-
30BaTelb TEMIIEPATYPHI TUIIA:

- MACX MCR(-EX)-SL-RTD-I(-NC) (perucTpanmonHst Ne 55661-13);

- MINI MCR-SL-PT100-UI (peructpauuonssit No 55662-13);

- MINI MCR-RTD-UI(-NC) (perucrpanuonHsi No 55662-13);

- IM34 (peructpanuonssii No 49765-12);

- MOZyJIb M3MEpHUTENbHBIH 9182 (peructpamonnsii Ne 63808-16);

- IMX12-TI (peructpanmonnsrii Ne 65278-16).

4 Kananel ¢popMHpOBaHHS YIpaBIsIOMEX YHEGHIMPOBAHHBIX aHATOTOBBIX CHTHANIOB K pery-
JIATOPY (YIJIa IOBOPOTA PEryIMpPYyIOMIeH 3aCIOHKH, BETHIHHEL OTKDBITHS PETYIHPYIOLIEro KianaHa u
Ip.) BHJa: MOAY/IH BHIBOJA AHAJIOIOBBIX CHIHAIOB AO-01B, AO-03B, C (cepun DK-2000) , AO-11,
AO-31A, AIO-31A (cepur DCS-2000), 140 ACO 020 00 (xonTpoIepo Modicon).

OctanbHple KaHATBI CITYKAT I HOJKTIOYEHHS IIOPOTOBBIX YCTPOHCTB (pelie JaBieHHUs, pene
YPOBHS H 1p.). METPONOrHYecKHE U TeXHHIECKHE xapakrepuctiuka UC-OMUKOH npusenens: B Ta6-
mmnax A.2-A.6.
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Tabmana A.1 - Metponorudeckue XAapaKTCPUCTHKH U3MEPUTENbHEIX KaHanoB UC-OMHWKOH supa 1

['panune! HHTEPBATAa OCHOBHOM NIPHBEJEHHOH 110-
rpemnocty UK (¢ P=0,95), % nuanasona,

or 1 1o 30 Mmm/c,
OCEBOM CIBHUT
ot 0,5 10 2,5 Mm (B yacToT-
HOM auanaszone 10-1000 ')

+5,0 % (oTHOCHT.)

+0,05 MM (aGc.)

£(5,0 % moxkas. + 0,03) Mmm/c

Ilpenens: gomyc-
Heperunbie npeoGpazosa- | kaeMoif 0CHOBHOI = MO IMA 140ACI 030 00
TENH, JMana30Hbl IPHUBEICHHOM 140ACI 040 00,
H3Mepenxit rorpemmoct | ALI2-00, 141 12.10.01] AI20 | ALI>1002
JaT4uKa Al-04B : AL32A. AIO-
31A
Hatunku u36Gerrounoro +0,5 % +0,71 +0,65 +0,63 +0,62
JIaBJICHUS, Pa3HOCTH JaBJie-
HU, JaBICHUS-Pa3PEKCHASL, +0,25 % +0,47 +0,39 +0,35 +0,33
or 0 o 0,16 kIla; i ’ ,
ot 0 1o 400 xITa;
o7 0 0o 1.6 ML +0,15 % +0,41 +0,30 +0,26 +0,22
ot 0 1o 4,0 MITa;
o 0 10 6.0 MITa: +0,1 % +0,38 +0,27 +0,22 +0,17
or 0 go 10 MITa;
ot 0 110 16 MTTa 0,075 % H057 | 2026 | 020 013
Cuna, HanpskeHue u
MOIHOCTD TIEPEMEHHOTO | +() 5 %( 6e3 yuera
TOKa, IOrPEIIHOCTEH
ot 0 10 5 A; ot 0 1o 500 B; I/I3MreppI/ITeJILHI>IX 071 0,65 =063 w002
ot 0 1o 800 xBr; TpaHC(HOpPMaTOpoB)
ot 0 1o 2500 kBt
Bub6pockopocts

+2.5 %

WM3MepuTe n0B3pHIBHBIX
KOHUEHTPAIHH ropiounx
ra3oB B AHana3oHe
ot 0 o 100 % HKIIP
(HKTIP - HexHMi KOHIIEH-
TPAaUHOHHBIH IIpee pac-
IPOCTPaHEHH s IIIIAMEHH)

+5,0 % HKIIP
(abc.) B nuam.
ot 0 10 50 %

+10,0 % HKIIP
(oTH.) B nHam.
ot 50 1o 100 %

+12 % (oTHOCHT. B MMan. 0T 50 10 100 %) HKIIP

+6 % (abc. B muam. ot 0 110 50 %) HKIIP

YposreMeps: OPTIFLEX
1300, 3300, VEGA-PULS
6*, B Ananazone
ot 0,5 mo 35 m;
Eclipse 705 u Eclipse
Aurora B quanazone
ot 0 7o 6100 MM

+3,0 Mm (abc.)

+3,0 MM (abc.)

+125 MM

+23 MM

+83 MM

+15 MM

+63 MM

+12 MM

+42 MM

+9 MM

Tepmonpeobpazoarenu co-
IPOTHBIIEHHS C TOKOBBIM
BBIXOJHEIM CHTHAJIOM B
JMANa3oHax
oT -50 no +100 °C,

+0,375 °C

ot 0 5o 200 °C

0,5 °C

0,71 °C
10,86 °C

0,58 °C
0,77 °C

0,53 °C
+0,71 °C

+0,49 °C
+0,65 °C

HpI/IMe‘{aHI/Ie - HpI/I BKIIIOYCHUH B H3MEPHTECJIbHBIC KaHaJIbl BHAA «1» 6apI>epOB

HCKpoOe3-

OIaCHOCTH HJTH yCHIMTENEH C raNbBaHHYECKOM PA3BA3KOH, FPaHHLbI HHTEpBaJia OCHOBHOH NPHBEICH-
HO# (abcommoTHoi) norpemHocTy UK (P=0,95) BruMCAAIOTCS NIO dopmynam (1) u (2). Jlns xanasos
BHOPOCKOPOCTH, OCEBOTO CABHUIa H KOHUCHTPAlHH TOPIOYHMX ra30B IPaHUIEI HHTEPBANA OCHOBHOM MIO-
TPCIIHOCTH HE MEHAIOTCS, TaK KaK IOrPEIIHOCTH GapbepoB HCKPOBE30MaCHOCTH CYIIECTBEHHO MEHBIIE

IIOrpCITHOCTH HAaTYHKOB.
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Hns UK naBnenns, cuer, HAIIpSDKCHAS ¥ MOINHOCTH NIEPEMEHHOTO TOKa, %:

2
Yuk = 1,2\/ (va)™ + (vman)? + (y5)? 1)
Hna VK temneparypsr (°C), YPOBHS (MM):
2 N 2 N 2
Bage = 1'2\/(A'ﬂ) + (meoom) + (st,:m) @

rae

Yy, — IOTPELIHOCTE IEPBUYHOTO peobpasopates, Y%;

¥Map — [IOTPEIIHOCTE MOJYJIA BBOAA AHANIOTOBBIX CHTHANIOB, %;

Y5 — IIOIPEIHOCTh Oapbepa HCKPOGE30IACHOCTH HITH YCHITUTEIA C rajlbBAHUYECKON pa3Bs3-
Koii, %;

A7 — IOTPENTHOCTD NEPBHYHOIO npeobpasosarens °C, Mum;

N Auan —AHANA30H M3MepeHui, °C, MM.

Tabmuma A.2 - Merponoruyeckue XapaKkTCPHCTHKH U3MEPHTENbHBIX KananoB UC-OMUKOH suna 2

IIpenensr nonycka- I'panuE HHTEpBANa OCHOBHOMN a6COOTHOIN
Iepsuumsie mpeo6pasosa- | emoit ocHoBHo a6- | Morpemmoctu UK (c P=0,95), °C, ¢ moxymsamu
TEIH, THATIA30HbI COJIIOTHOM Al-03A, Al-10, AI-21 Al-31A-02,
H3MEpeHU norpemnocTu gatr- | AI-07A-Ex, Al-31A, Al-31A-03,
ypka, °C Al-11 Al-31A-01 140ARI 030 00
TC xm. A +09 +0.7 +06

Tepmonpeobpazosaremn | +(0,15 +0,002-[t))
CONIPOTHBIICHUSA THIIOB

100IT k1. A, B, C TC k1. B
u 50M k. B, C £(0,3+0,005-[t] 15 +14 +13
B Maria3zoHe
ot -50 go +150 °C TCxn C 6 06 Y

+(0,6+0,01-[t])

IMpumeqanns

1 |t} — abcomoTHoe 3HAUCHHE TeMmneparypsl, °C, 6e3 yyera 3Haka.

2 T'panuIb! HHTEPBANTa OCHOBHOM aOCONIOTHOI norpemnoctd UK (P=0,95) yxazansr mis BEPXHETO
SHAYCHHA RManasoHa M3MEpeHMH, 11 APyruX 3HAYEHWH JUama3oHa TPaHUIBl MHTEpBAJa OCHOBHORM
abcomoTHO#M morpemHocTa UK (P=0,95) onpenensior mo popmymne ().

Tabmuna A.3 - Metponoruueckue XaPAKTEPHCTHKH H3MEPHTENbHBIX KaHanoB IC-OMHUKOH suna 3 ¢
BTOPHYHBIMH IMPeo0pa3oBaTe/sIMA CONPOTHBIIEHHS B CTaHJapTHBIA TOKOBBIH curnan (MACX MCR(-
EX)-SL-RTD-I(-NC), MINI MCR-SL-PT100-UI, MINI MCR-RTD-UI(-NC), IM34, monys H3MepH-
TenbHbr 9182, IMX12-TI)

I'pannne! vHTEpBaNa OCHOBHON a6COMIOTHOR norpemuocty MK
ITepBuanbIe mpe- Ipenensr nomyc- (¢ P=0,95), °C, ¢ momymsamu
o0pasoBareiM, |KaeMoil OCHOBHOIM 140ACI 030 00,
JIHAMa30Hb] abc. MOTPEUIHOCTH AI-04B, 1. i 140ACI 040 00,
miMepermit | MaTumka,°C | AL12.0 | Al12-10.01 Al-20 AL12-10.02,
Al-32A, AIO-31A
TCkn. A
+1,0 .8 ,7 ,7
TC Tamos 10011 | £(0,15+0,002-}t) +0 0 =0
n50M B TCxnr. B
mmanasone | =(0,3+0,005-[t) 1.5 +1.4 +14 +1,3
ot -50 no +150 °C TCxn. C
£(0,6+0,01-[t) i +26 +26 £26
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[Ipumeyanus

1 |t| — abcomoTHOE 3HAaYCHME Temineparypsl, °C, 6e3 yyera 3Haka.

2 I'panunsl MHTEpBana OCHOBHON abCONIOTHOI norpemHoctd UK (P=0,95) ykazanmr s
BCPXHETO 3HAUCHHS JUANA30Ha U3MEPEHHUH ¥ C yYeTOM HOrPEIIHOCTH BTOPHYHEIX IIpeoOpasoBaTeneit
CONpPOTHBJICHHS B CTAHAAPTHBIN TOKOBHIHM CUTHAN paBHOH +0,1 %. Jist apyrux 3Havenuit nuanasomna u
TpH MCTO/IE30BAHUK BTOPHYHEIX IIpeoGpasoBateneit ¢ ApyruMu XapaKTEPUCTHKAMH TDaHHIIbl HHTEp-
BaJla OCHOBHOH abCOMOTHOIA morpemHocTy UK (P=0,95) onpenensror mo dbopmyre (2).

Tabmuua A.4 - Merposoriueckue XaPAaKTCPUCTHKY U3MEPHTENBHBIX KaHaoB UC-OMUKOH suna 4

["'pannne! uuTepBana 0cHOBHOM IPUBEIEHHOH morpemnocta UK
Juanason (¢ P=0,95), % nuanasona, jia xanana ¢ MOZYJIAMH
BOCIIPOU3BEACHHUS, MA. _ ] ] _ AO-31A-01, AIO-31A,
AO-01B, AO-03B, AO-03C, AO-11 140 ACO 020 00
oT 4 110 20 +0,15 +0,10

Tabmuma A.5 - OCHOBHBIE TeXHHYECKHE XapaKTEePUCTHKH

HanmenoBanue xapaxrepucriku 3HayeHue
YcnoBus dKCIITyaTanm:
- TeMIIEpaTypa OKpyXKatomlel Cpe/ibl IEPBHIHBIX H3MEPHTEIBHBIX upeobpa3zoBareneii
ucnonrerrneM Y XJI1 mo I'OCT 15150-69, °C oT -60 o +40
- TeMIIEpaTypa OKpY:KarolLlel cper! JIs ipeoGpasoBaTeei, YCTaHaBIHUBAEMBIX
B nmoMemenusx HIIC - ucnonnennem YXJI4, °C oT +1 mo +35
- TEMIICPATypa OKPYXXAIOWIEH Cpe/ibl It MOAYIEH IPOMBIIUIEHHBIX KOHTPOJLIEPOB H
KOMITBIOTEPOB, °C ot 0 o +60
- OTHOCHTEJIbHAS BIAXKHOCTD, % ot 30 1o 80
- atMocepHOe naBnenue, klla or 84 mo 106
[lapameTps1 aneKTpUYECKOro MATAHAS:
- HaNpsDKEHWe nuTanug, B 220+22
- 9aCTOTa MUTaHM, [ 11 5082 T'y
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Ilpnnoxenune b
®opma noxymeHTa «Ilepedens kaHaIOB H3MEpHUTEIbHOU cucteMbl UC-OMUKOH,
NOMTIEXAIIUX TTIOBEPKEN.

HIEPEYEHb USMEPUTEJILHBIX KAHAJIOB CUCTEMBI HC-3MHKOH,

IIOJIEXAIIUX ITOBEPKE.
Ne Huanason | Bmx narumxa, Bremonasemas Cocras xanana ¢ Konnqecmﬂ
TIO3UMY | H3Mepse- | XapaKTepHble byuknus YKa3aHHEM KaHaJIOB B
1o cxeMe MOH 0COOEHHOCTH 3aB.No CHCTEME
BCJIHYHHE] KOMIIOHEHT*)
1 2 3 4 5 6
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