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OIMMCAHUE THUIIA CPEJICTBA U3MEPEHUI

Kontpomneps! npomeinenasie CK-OJIEKC

Ha3na4veHue cpeacTsa usMepeHui

Konrposnepsr npomsiiuienHbie CK-OJIEKC (nanee — koHTposuiep) NpeaHa3HaYeHbI st
cbopa 1 00pabOTKN CUTHAIOB OT AMCKPETHBIX NAaTYUKOB, U3MEPEHHS BBIXOJHBIX aHAJIOTOBBIX CHUT-
HAJIOB OT W3MEPHUTENBHBIX TPaHC(HPOPMATOPOB TOKA M TEPMOMETPOB CONMPOTHBIICHHS, BHIPAOOTKH
YNPaBIIAIOLUIMX CUTHAJIOB HA UCIIOJHUTEIbHbBIE YCTPOUCTBA HA OCHOBE MOJy4aeMOoil H3MEpUTEIbHOM
WHpOpPMAaLNH, TIepejad TaHHBIX Ha BEPXHUI YPOBEHbD.

Onucanue cpeacrsa l/I3MepeHPl171

KonTposiep ocyiecTBiaseT HeNpephIBHbINA ONPOC M 00pabOTKy CUTHAIIOB, MOCTYHAIOLIHX
C BBIXOJIOB JJATYMKOB Ha €r0 aHAJIOTrOBbIC M IHCKPETHbIC HU(POBbIC BXObI (aee — AUCKPETHBIC
BX0/bI). I3MepeHne aHaJOroBhIX CHTHAJIOB IIEPEMEHHOIO TOKa OT M3MEPHUTEIbHBIX TpaHchopma-
TopoB Toka (najnee — TT) u TemmepaTypbl OT HEPBHYHBIX TEPMOIPEOOPA30BATENCH CONMPOTHBICHUS
Pt100 (manee — TC) mo aHAJIOrOBBIM BXOJaM OCYILIECTBISIETCSI C MOMOIIBIO aHAIOTO-IH(POBOro
nmpeoOpazoBaTes.

TT nomxkubl coorBercTBoBaTh 'OCT 7746-2001, momxHBI OBITH BHECEHBI B ['ocpeecTp
cpenctB uamepennit PO un umets knace Tounoctu 0,2, 0,25, 0,5 unu 0,5S, HOMUHATIBHBINA BTO-
puunblii Tok 1 A. B xauectBe TC ncnonb3yroTcs TepMonpeoOpa3oBaTel CONMPOTHUBICHUS C HO-
MUHaIBHOHU cTaTHueckoi xapakTepuctukoit Pt100 mo 'OCT 6651-2009. TC nomKHBI UMETH KJ1acc
nonycka B mo FOCT 6651-2009, remneparypusriii kodpdumuent 0,00385 °C™*, nuanason u3mMepe-
HUIl Temnepatypsl B ipeaenax ot munyc 100 mo miroc 425 °C. TC nomkHb! ObITH BHECEHHI B ['oc-
peectp cpenctB usmepenuit PO. Ucnonszyemsie TT u TC nomkHel UMETh ASHCTBYIOLINE CBUIEC-
TEJILCTBA O MOBEPKE.

Nmerorcs cnenyronme MoAU(UKAIMH KOHTPOJUIEPOB:

- CK-®JIEKC MAUO306M (nanee — moaudukaims MAU), CK-®JIEKC MTUO4M (na-
nee — mogudukarus MTUO4AM), CK-OJIEKC MTUL1OM (nanee — mogudukanus MTUL0M), CK-
®JIEKC MCUQ502tM (manee - moaudukaims MCU) - npeaHasHaueHb! A1 B HCIIOJIb30BaHUS B
cucTeMax 3JEKTPUIECKOro 000TrpeBa, B aBTOMAaTH3UPOBAHHBIX CUCTEMAaX YIIPABICHUS TEXHOJIOTH-
YECKHUM IPOIECCOM M B aBTOMATH3HPOBAHHBIX CHCTEMAaX YIIPABIICHUS 3/1aHUEM;

- CK-®JIEKC AVR2VI1ST (mamee - momuduranus AVR), npeaHasHadeHHBIC st
yIIpaBIICHUs] aBTOMAaTHYECKUM BBOJIOM pe3epBa B ceTsix annekrpocHadxkenus 0,4 kB.

Pe3ynbraThl M3MEpeHUI aHAJIOTOBBIX CHTHAJIOB M OINPOCAa COCTOSHHUN JUCKPETHBIX BXO-
JIOB ¥ IMCKPETHBIX PEJICHHBIX BBIXOJIOB (l1ajiee — AUCKPETHBIC BBIXO/BI) MEepelatoTes B BUae LH(-
pPOBOTO KO/a 4Yepe3 CXEMbl TalbBAHMYECKOW pa3BsA3KH B MPOIECCOp, TNE MPOHU3BOIHUTCSA 00pa-
00TKa JMaHHBIX MO 33JaHHBIM aNTOPUTMaM U (POPMHUPYIOTCS CHUTHANIBI TEJICYIpaBJICHUS HA JIHC-
KPETHBIX BbIXo1ax. OOMEH TaHHBIMU C KOHTPOJUIEPOM MPOUCXOAUT 1o uHTepdeiicy RS-485 ¢ nc-
noJjp3oBaHKeM nporokosna ModBus RTU.

Mertponoruyeckue XapakTepUCTUKH KOHTPOJIEPOB YCTAHABIMBAIOTCS JUIS HM3MEPEHHI
aHAJIOTOBBIX CHTHAJIOB IIEPEMEHHOTO TOKA U TeMIeparypbl. Perucrpanus pe3ynbTaToB U3MEpEeHHN
aHAJOTOBBIX CUTHAJIOB, a TAK)XXE TMCKPETHBIX CHTHAJIOB HA BXOJaX W BBIXOJAaX KOHTpOJUIepa Mmpo-
U3BOJIUTCS Ha TepcoHaIbHOM KommbroTepe (nanee — [1K) npu momoriu nporpaMMHOro odecreue-
HUS, TTOICPXKUBATOIIIETO CBs3b 10 ipoTokosry ModBus RTU.

KoHTposieps! BBINONTHEHB B BHIE 3aKOHUYEHHBIX OJOKOB B KOPITyCax M3 HETOPIOYETO
IUIACTHKA C YCTPOMCTBOM Uil KperuieHust Ha crannaptHyilo DIN-peiiky. Ha nepenneii manenu
PAacIoI0kKeHbl CBETOANOIHBIE HHMKATOPHI ISl OTOOpaKEHHUS PeKUMa PadOTHl M COCTOSIHUN KOH-
TpoJutepa.



JIuct Ne 2
Bcero aucros 5

OO0umii BUJ KOHTPOJIJIEPOB MOKa3aH Ha pucyHkax 1-5. [lnomMOGupoBanue KOHTPOIIEPOB
MIPOM3BOJIUTCS B COOTBETCTBUH CO CXEMaMU IJIOMOUPOBaHMS, MPEICTaBICHHBIMU Ha pPUCYHKaX 6-8.
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Pucynok 1 —xoHTpOmep Moaudukanum Pucynok 2 — xoHTpOILIIEp

AVR2V1ST moaupukarmmu MTUIOM

PucyHnok 3 — koHTpoOiep PucyHok 4 — koHTpOIEp Pucynok 5 — konTposep
moauduxar MAUO306M Moaudukaru MCUO502tM Moaudukaru MTUO4M

PucyHok 6 — cxema TIoMOHpOBaHUS Pucynok 7 — cxema rmomMOupo-  PucyHok 8 — cxema mioMOupo-

KOHTPOJUTEPOB MOANDHKAITHH BaHMs KOHTPOJIJIEPOB MOAM(H-  BaHUSA KOHTPOJUIEPOB MOIAU(H-
AVR2V1ST xanuit MTUO4M, xauuu MTU10M
MCU0502tM, AUO306M,

IIporpamMmmHoe odecnieyenmne

Kontposiepsl umeroT BcrpoerHoe nporpammuoe obecrieueHue (I10) AVR OS, a taxxe
BHEIITHEE MporpaMMHoe obecrieuenre ModScan32, ycranasnuBamoe Ha ITK.

IO AVR OS umeet Bepcuun AVR 0S 6.2 1 AVR OS 3.1. T10 AVR OS Bepcun AVR OS
6.2, npommBaemoe B kouTposueps! Mmogudukanuii MAU 1 AVR, peanuzyet namepenne 3Ha4eHUMA
nepemeHHoro Toka. [10 AVR OS Bepcun AVR OS 3.1, npommBaemMoe B KOHTPOJLIEPHI MOIU(pUKa-
it MTU u MCU, peanusyeT u3mMepeHne 3Ha4e€HH TeMIIePaTyphl.

Wnentudukammonnsie nanapie BctpoenHoro [10 AVR OS xonTposepa Takke BHEIIHETO
ITO ModScan32 npuseens! B Tabuie 1.



Tabmuna 1 — Unentudukanuonnsie qanasie [10
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HanmenoBanue nporpammuoro| Wnentuduka- | Homep Bepcun [udposoit Anroputm
obecreueHus HOHHOE Ha- | (MAeHTU(UKALHU- | UICHTU(PHUKATOP |BHIYUCIICHHS
UMEHOBaHHE OHHBIC HOMEp) | MPOrPaMMHOIO | HU(pPOBOro
NPOrPaMMHOTO | NPOrPaMMHOTO | oOecredeHus | UIeHTU(H-
obecrieueHus obecrieueHus KaTopa
AVR OS, Bepcust AVR OS 6.2 CK1.10 1.03 * *
AVR OS, Bepcusst AVR OS 3.1 CK1.20 1.05
c4bb58d57
(mepBast u yet-
ModScan32 ** - 7.A00-04 BepTas 4acTh Md5
UICHTU(HKA-
IIMOHHOTO KOJ1a)

* - Ilpu pabore co BcrpoeHHbM [1O nudporoit naentudukatop 1O (koHTpoNBHASS cymMMma

UCIIOJNHAEMOrO KOJa) W aJrOpUTM BbIYMCIIeHHs 1uppoBoro uaeHtudukaropa I10 He
UCIIOJIB3YHOTCH.

** - JlomyckaeTcs MCIOJb30BaTh Jro6oe apyroe 10, moamepkuBaroliee MPOTOKOJ TEepeaadn
nanueix ModBus RTU

Berpoennoe 10 AVR OS mpommBaeTcsi B KOHTPOJUIED Ha TPEANPUITUNA-U3TOTOBUTETIE.
JlocTyn K HEMy TOCJI€ YCTaHOBKH UMEET TOJBKO MPEANPHUSITHE-H3TOTOBUTEIb.

Berpoennoe [10 AVR OS 3amumieHo oT npeJHaMepeHHBIX U HeTpeTHAMEPEHHBIX H3Me-
HEHHI CIICAYIONIMMH 3aIIUTHBIMU MEPAMU:

- IUIOMOAaMU 3aBO/1a M3TOTOBUTENIS U TIOBEPUTEIIS,

- orcytrctBueM Bo3MoxkHOCTH m3MmeHeHust [IO AVR OS mo unrtepdeiicy 6e3 BCKpHITHS
TUIOMOHMPYEMO# KPBIILIKK KOHTPOJLIEepa.

3ammta [10 AVR OS ot HenpeiHaMepeHHBIX U IPEeTHAMEPEHHBIX U3MEHEHUH COOTBETCT-
ByeT ypoBHIO «C» 1o MU-3286-2010.

MeTPOJIOFI/l‘IeCKHe H TEXHHYCCKHUEC XapPAaKTCPUCTUKHU

Bxonp! aHamoroBeie ©3MEPEHNN CHIIBI TEPEMEHHOTO TOKA!
- KOJIMYE€CTBO BXOOB!
- mogudukarus MAU
- moaudukaius AVR
- IMana3oH U3MEPEHUN CHUJIIbI IEPEMEHHOIO TOKa, A
- IpeAEebl JOIyCKaeMOM OCHOBHOM NPUBEIEHHOMN IOIPEUIHOCTH U3Me-
pPEeHHIi CHITBI IEPEMEHHOTO TOKa, %0
- MPEAEIbl TOMYCKaeMOW AOMOIHUTENBHON NPHUBEACHHONW MOTPEIIHO-
CTH U3MEPEHHI CHUJIbI IEPEMEHHOIO TOKa OT U3MEHEHUS TeMIIEPATYPhI
OKpy:karotei cpensl Ha kaxapie 10 °C, %
Bxozpl aHanorossle U3MEpPEHUN TEMIIEPATYPHI:
- KOJIM4YECTBO BXOJOB
- mogudukanus MCU 1

- mogudukarus MTUOAM 4;
- mogudukarus MTUL10M 10.
- IMara3oH u3MepeHuit remneparypsl, °C: ot munyc 100 1o mroc 425,
- Ipe/ieIbl JOIMyCKaeMOol OCHOBHOM IPHUBEACHHOM MOTPEITHOCTH H3Me-
peHuii Temneparypsl, % +0,5
- IpEe/eIbl JJOIMYCKaeMOM JOTIOTHUTEILHOM MTPUBEACHHOI MOTPEITHOCTH
U3MEPEHUH TeMIIePaTyphbl OT U3MEHEHHSI TEMIIEPAaTyPhl OKPY KaIOIIEH
cpenst Ha kaxaeie 10 °C, % + 0,125.




Bxoapr JUCKPETHBIC!
- KOJINYECTBO BXOIO0B.
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- moaudukarus MAU 6;

- mogudukanus MCU 12, 8, 6 unu 5;

- mogudukamus AVR 12 i 18.
- MaKCUMaJIbHBIN MOTPeOIsieMblil TOK, MA, He Oonee

- moaudukaius MAU 25;

- mogudukanus MCU 25 niu 50;

- moaudukaius AVR 50.
YpOBEHb CUTHAJA «JIOTHYECKON eIMHUIBDY, B ot 18 o 30.
YPOBEHB «CHTHAJA JIOTHYECKOTO HYJIs», B 7o 5.
JucKpeTHbIE peneiiHbIE BBIXOIbI
- KOJIMYECTBO BEIXO/0B.

- mogudukanus MCU 2
- MaKCUMaJIbHOe KOMMYTHpYyeMoe HanpshkeHue, B

- IOCTOSHHOTI'O TOKa 30;

- IEPEeMEHHOTO TOKa 250;
- MaKCUMaJIbHbI KOMMYTHPYEMBIN TOK, A 5; 12.
Hanpsbkenne mutanus MOCTOSTHHOTO TOKa, B 24 + 10%.
[ToTpebnsemas momHoCTh, BT, HE Oonee:

- mogudukaruu MAU, MCU, MTUO4AM u MTU10M 3;

- moaudukaius AVR 8.

VYcnoBust SKCIUTyaTalum:
- TeMIIepaTypa oKpy»xKaromei cpenst, °C

ot munyc 40 o tumoc 45;

- BIAXKHOCTH BO31yXa npu temmeparype mitoc 25 °C, %, e 6omee 98.
['aGaputHbIe pa3Mepsl (JUTMHA, IMUPUHA, BRICOTA), MM
- mogudukarnuu MAU, MCU u MTUOAM 99x114,5x22,5;
- moaudukarus MTU10M 100x75x55;
- moaudukaius AVR 125,1x481x97,8.
Macca, xr, He Oomee
- mogudukaruu MAU, MCU u MTUOAM 0,5;
- mogudukarus MTUL10M 0,5;
- mogudukamus AVR 2,5.
Cpeanuii cpok ciyxObl, JIET, HE MEHEe 10.

3HaK yTBep KIeHHUs THIIA

HAHOCHUTCSI HAKJICWKOW Ha OOKOBYIO MOBEPXHOCTh Kopmyca (koHTpoyuiepbl moaudukammii MAU,
MCU u MTUO4M), meTooM mieakorpaduu Ha JIMIEBYIO MOBEPXHOCTh KOHTPOJUIEPOB MOTU(HKA-
i MTUIOM u AVR, a takxe monurpad@uyecKkuM METOJIOM Ha TUTYJbHBIC JIMCTHI MACIOPTOB U
PYKOBOJICTB I10 3KCILUTyaTallul KOHTPOJLIEPOB.

KoMmniekTHOCTB cpecTBa H3MepeHus!

Kontpomiep B Moaudukammm coriracHO JOrOBOpa IOCTaBKH, MACHOpPT, PYKOBOJCTBO IO
OKCILTyaTaIHH.
Metonuka nosepkr MIIKJI.0104.MIT.

IHoBepka
OcymectBisiercsa mo gokymenty MIIKJI.0104.MI1 «Kontpomnepsr npombinienasie CK-OJIEKC.
Mertoaunka mosepku», yreepxkaeaaomy ['TI1I CHU 3A0 KUIT «M1[D» 08.02.2013 .

OCHOBHBIE CpE/ICTBA TIOBEPKH:

- Kamubpatop muorodpynkuuonanbueiii CALIBRO 14x (nomep B I'ocpeectpe CU PD
39949-08), momudukarms CALIBRO 141, nuamna3oH BOCIPOM3BENCHHS CHIIBI TIEPEMEHHOTO TOKA
(20,000 — 200,000) MA, mpenesbl gomyckaemoit ocHoBHO#M morperiHoctd £ (0,07% ot 3HaueHus +



JIuct Ne 5
Bceero mucros 5

0,005 % ot BepxHero mpejena); AMana3oH BOCpou3BeaeH s cuibl nepemeHnoro Toka 200,0001 MA
— 2,0000 A, mpezensl momyckaeMoi ocHoBHO#M morpemtHoctH + (0,1% ot 3nauenus + 0,005% ot
BEPXHETO MpeJieNia); JUana30Hbl BOCIPOU3BEICHUS BBIXOHBIX CHI'HAJIOB TEPMOMETPOB COIMPOTHUBIIC-
aus Pt100 ot munyc 200 no miroc 250 °C u ot O no 850 °C, npenenbl fomyckaeMoii OCHOBHOM abco-
TroTHOM morpenraocty + 0,2 °C.

Caenenusi 0 MeTOAUKAX (MeTOIaX) U3MePeHU
U3JI0KEHBI B JOKYMEHTaX:

- KonTpomnepsr npomeimenasie CK-OJIEKC MAUQO306M. PykoBoicTBO 10 DKCIUTyaTa-
mun. KEJIC.421455.004.1 PO.

- Konrpomnepsr npomeiuieaabiec CK-OJIEKC MTUO4M. PykoBojacTBO 1Mo 3KCIUTyaTa-
mun. KEJIC.421455.005.1 PO.

- Kontponnepsr npomsiuienasie CK-OJIEKC MTU10M. PykoBoacTBO 1o 3KCIuTyaTa-
mun. KEJIC.421455.006.1 PO.

- Kontpomneps! npomeiiuienasie CK-OJIEKC MCUO502tM. PykoBoAcTBO MO 3KCIUTya-
taruu. KEJIC.421455.007.1 PO.

- Konrpomnepsr npomeimuienasie CK-OJIEKC AVR2V1ST. PykoBoacTBO 10 SKCIUTyaTa-
mun. KEJIC.421455.016.1 PO.

HopmaTuBHBbIe TeXHHMYeCKHe JOKYMEHTBI, YCTAHABJIMBAKWIIUE TPeOOBaHHs K KOHTpPoJLIepaM
npombinieHHbIM CK-OJIEKC

1 TOCT P 51841-2001. IIporpamMmmMupyemMbie KOHTpoJuiepbl. O0IIre TeXHUYecKue Tpebo-
BaHMS M METOJIbI UCIIBITAHUH.
2 TY 4217-007-90734533-2012. KonTpomneps! npombiiieanbie CK-OJIEKC. Texnuue-

CKHUE yCJIOBHUS.

PexomMennanusi mo o0JacTy npuMeHeHus1 B cepe rocyAiapcTBeHHOI0 peryJiMpoBaHus odec-
NeYeHMsl eIMHCTBA U3MepeHu i

MPU OCYIIECTBICHUH MPOU3BOJCTBEHHOTO KOHTPOJISI 32 COONIOJCHNEM yCTaHOBJICHHBIX 3a-
KoHOmaTenbcTBOM Poccuiickoit Denepannn TpeOOBaHMN MPOMBINUICHHONH 0O€30MAaCHOCTH K JKC-
TUTyaTaluy OMaCHOTO MPOU3BOJICTBEHHOTO O0BEKTA.

HN3srorosurein
Oo6mecTBo ¢ orpanuueHHo 0TBeTcTBeHHOCThIO «K-DJIEKTPOHUKC».
(000 «K-DJIEKTPOHUKC»).
Anpec: 199106, r. Cankr-IletepOypr, yi. 26-as muaus B.O., 1. 15, kopr. 2, nurepa A,
oduc 176-H;
ten. (812) 319 39 68.

HcnpiTaTeJbHbINA HEHTP

lNocynapctBenHsIi IeHTp uctibiTanuil cpeacts usmepenuit 3A0 KUIT «MI1ID».
Anpec: 125424 r. Mocksa, Bonokomamckoe mocce, 88, ctp. 8;

tei: (495) 491 78 12, (495) 491 86 55; e-mail: sittek@mail.ru, kip-mce@nm.ru
ATTecTaT akKkpeauTanun — 3apeructpuponas B ['ocpeectpe CU PO Ne 30092-10.

3amMecTuTeNh

PykoBogurens ®enepaibHOro

AreHTCTBA M0 TEXHUYECKOMY

PETYIMPOBAHUIO U METPOJIOT U @.B. bynbirun

Mo « » 2013 r.
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