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OITMCAHUE TUIIA CPEACTBA W3MEPEHUN

PerucTpatopbl MHOTOKaHaIbHbIe TexHooruueckue PMT 29

Ha3znaueHue cpeacTBa H3MepPeHHH

Perncrparopbl MHOroxasanbHble TexHonorudeckne PMT 29 (nanee no texery — PMT wmm npu-
OOophl) MpeaHa3sHauYeHb! Ui H3MEPEHHUs], PETUCTPAllUH, KOHTPOJIS U PEery/IMpoBaHHUs TEMIEpATyphbl
(TIpH MCNONB30BAHMM B KAyecTBe MEPBUYHBIX IpeobpasoBarenel Tepmonpeobpaszosateneii conpo-
THBNIEHHS C HOMMHANBHOW craTHyeckoil xapakrtepucrhkoit npeoGpaszoBanns (HCX) mo T'OCT
6651-2009 umu npeobpasosareneii Tepmoasexrpuueckux ¢ HCX mo T'OCT P 8.585-2001), a rakxke
JPYTUX HEINEKTPHUECKUX BEIHYHH, MpeoOpasoBaHHBIX B 3JICKTPHYECKHE CHTHAJIBI CHIbI M HaIps-
JeHUs TMocTosHHOro Toka (1o T'OCT 26.011-80) uiu akTHBHOE CONPOTUBIEHHE, HIIM B UH(POBOH
curtan Ha 6asze untepdeiica RS-232, RS-485 ¢ nporokonom obmena MODBUS RTU, unu nurep-
deiica Ethernet ¢ nporokonoM oobMera MODBUS TCP.

Onucanue cpeacrea mmepeﬂnﬁ

Hpuanun aeiicteuss PMT ocHoBaH Ha aHayoro-ui$)poBoM NpeoOpa3oBaHKHK NapaMeTpoB H3Me-
PAEMBIX JMEKTPHYECKMX CUTHANIOB U Mepejady UX B MHKPONPOLECCOPHBIH MOIyIIb, KOTOPBIH 0bec-
NeYMBaET yIpaBJeHHE BCEMH CXeMaMy Mpubopa U OCYIIECTBIISIET CBA3b C MEPCOHAIBHBIM KOMIIBIO-
TepoM uepes HudpoBoit uuTepdeiic. Ha cencopHom sxpane PMT u Ha 3KpaHe MOHHTOpPa KOMITBIO-
Tepa OTOOPAKAIOTCA Pe3ybTaThl H3MEepeHHit B IM(POBOM U rpa@UyeckoM BHAAX, a TAKXkKe CBele-
Hus o pexcume paboTel PMT. B 3aBuCHMOCTH OT 3HAUEHHS M3MEPEHHOTrO CHTHasia npubop MOXeT
OCYIIECTBIATL PEryIMpOBaHKe 3HAYeHHs (PH3HUECKOH BETMUYMHBI 32 CYET YNPABIECHUs Pa3INiHbIMH
MCIIONHUTENBHBIMH YCTPOHCTBAMH.

PMT SBRAIOTCS MHKPOMpPOLECCOPHLIMH NEPEKOH(PUrypUpyeMbIMH (NOTpebuTeneM) npubopaMu
C MHAMKALMed TeKylMX 3HaueHHi npeobpasyeMbIX BENUYUH M IPeJHA3HAYEHBI JUIS QYHKLHOHH-
POBaHHS KaK B aBTOHOMHOM DEXMME, TaK i COBMECTHO ¢ ApPyrumHu npubopamu, 0OObeAUHEHHEIMH B
NOKATHHYIO KOMITBIOTEPHYIO CeThb. [IpocMOTp U M3MeHeHue napaMerpos KoH¢urypauuu PMT npo-
M3BOMUTCA KAK C CEHCOPHOrO 9KpaHa, TaK M C MOMOLIBIO BHEIIHEro NporpaMMHOro ofecrnedeHus
(T1IO).

PMT uMeer MOLYJIBHYIO KOHCTPYKIHIO, COCTOAMIYIO U3 6a30BOro yCTpOHCTBa H JOMOTHHTEb-
HBIX M3MEPUTENBHBIX MOJIYJIEH BXOAa U MoayJeil Beixoaa. bazoBoe yCTpOHCTBO COREPIKHT:

- INIaBHBIH NPOLIECCOD;

- JUCIUIEH C CEHCOPHOM MaHENbIO;

- MOZIYJIb TUTaHHST;

- OCHOBHbIE KOMMYHHMKalMoHHbIe nHTepdeiicsl (USB u RS-485);

- TpH pa3bema, NpefHA3HAYEHHBlE A8 YCTAHOBKH W3MEPHTEJBHBIX MOAYNEH BXoxa W/wiH
MOJyJNel BbIX0Ja;

- OIMH pa3beM, MpeaHa3HauyeHHBIA sl ycTaHOBKH HHTepdeiicHeix monynedt (USB Host,
RS-485, RS-485/RS-232 u Ethernet).

Monaynu Bxozna:

- 3/5-xaHanbHBIH MOAYJIb aHAJIOTOBOTO BXOAA;

- 4/6/8/16/24-xaHaNbHEBIA MOMYIb H3MEPEHHH HANPSKEHHU/TOKA,

- 4/6-xaHaJIbHBIH MOMYJIb M3MEPEHHET CHTHATIOB TEPMONPeoOpa3oBaTesieil CONPOTUBIEHNS;

- 4/8/12-KaHaTbHBIA MOAYIb U3MEPEHHH CUMHATIOB TEPMOIJIEKTPHUECKHX NpeobpasoBareriei;

- 8/16/24-kaHanbHbIA MOJYJ1b AUCKPETHOTO BXOIA;

- 4-kaHanbHBIH YHUBEpPCAILHBIA MOAYIb CUETHOT

- 2/4-xaHanbHbId MOOYNH H3MEPEHHH pacxoda ¥

- 2/4-xaHaNbHBIA MOAYJb CHETUMKA UMITYJILCOBf#

JIb H3MEPECHHH TOKA;

Konng BEPHA
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Tabauna 1
Homep Bepcuu
WUnentuduxanuon- | (uneatuduka- | Llupposoit unex AJIFOPUTM BLIHC-
HanmeHoBaHue A 5 P JeHUs II(PpPOBOro
HOE HaUMEHOBaHHE | LMOHHBIA HO- | TH(HUKATOP Mpo-
IPOrpaMMHOTO . HIEHTH(HKaTOpa
IpOrpaMMHOr0  [Mep) DporpaMM- [TpaMMHOro obecrie-
obecrieyeHus IIpOrpaMMHOIO
obecrieueHus HOro obecneye- YEHUS
*) obecneyeHus
HHS
[Iporpammuoe obec- cmc_firmware 3.04.0
nevenune «PMT 29» v3.04.0.zip T
[Tporpammuoe obec- ITo Homepy Bepcuu
DAQManager-
neuenue «DAQ- Q g 1.6.2.73

v1.6.2.73-install.exe

MEHEXKEep»

) Ipumeuanwue k Tabmuue 1: 1 Gonee no3gHUe BEPCHUM.

MCTPOJIOI'H‘-IECKHC H TeXHHYECKHE XapaKTePHCTHKH

Ta6nuna 2 - OCHOBHBIE METPOJIOTHYECKHE XapaKTEPHCTHKH

[Ipenensl nonyckaemoii

N Tun
Hsmepaemas Hunanason OCHOBHOM MOrpeLHOCTH B coorsercTBHH C
. MepBHYHOIO
BEJIHYHHA M3MepeHui — — TOCT (M3K)
abCOJIIOTHO# | NpHBeaeHHOM, npeobpa3zoBate’is
%
o +] °C 10,14 Pt100, Pt1000 6651-2009
-100-600 °C +2 °C +0,3 Pt500 (M3K 60751:2009)
o +2°C +0,25 50IT, 50011
-200+600 °C TS 0.12 00T 6651-2009
) o +1,8 °C +0,73 50M _ o1
-50+200°C 59 oC 1037 |100M [ 000426 °CTY el 2009
180 o +1,6 °C +0,4 50M _ ol
180+200 °C 0.8 °C 02 TooM 1® 0,00428 °C
e o +0,7 °C +0,3 Ni100, Ni1000 )
60+180 °C 1.4 °C 0,58 NS00 6651-2009
-210+1200 °C +6,3 °C +0,44 THKK (J)
-100+-1200 °C +3 °C +0,23
-200+-800 °C +4.4 °C +0,44
2 2 TXK (L
Tewnepatypa [0 200°C | £2.5 °C +0,28 L)
_ . o o
200+1370 °C +8 °C +0,51 TXA (K)
-100+1370 °C +4 °C +0,27
-50+1768 °C +8.6 °C +0,47
2 =2 IT(R
0+-1768 °C +5,5°C +0,31 THITR) P 8.585-2001
-50+1768 °C £7,5°C +0,41 (M3K 60584)
0+1768 °C +6 °C +0,34 TIITL (S)
-200+-400 °C +1,9°C +0,31
-100+400 °C +] °C +0,20
-200+1300 °C +12°C +0,8 THH (N)
-100+1300 °C +5,9 °C +0,42
-200-+1000 °C +4,7 °C +0,40 TXKi (E)
-100+1000 °C +2.,7 °C +0,25
Cuiia Toka 025 MA £0,037 mA +0,15
-2+30 MA +0,048 MA
075 MB +0,15 MB C yHudHUMpOBaH-
0' 100 wB ‘+(; B HbiM BbIXOOHBIM 26.011-80
= M xT M
> CHrHaiom
Hanpakette 1 O MB | 20,26 mB 10,2
-10:30 MB +0,08 mB
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0+10B +0,025 B
Hanpskeine -1+12 B +0,032 B +0,25 ¢ yHU(ULUPOBaH-
0+320 Om +0,64 Om HBbIM BbIXOJHbBIM 26.011-80
Conpotusnenue | 0+325 Om 0,65 Om +0,2 CUTHAJIOM
0+3250 Om 16,5 Om

[Ipenen nomyckaemoi nononuuTensHo# norpemwHoctd PMT, BBI3BaHHON U3MEHEHHEM TeMIepa-
TYpBl OKPYXalOIEro BO3AyXa, OT HopMaibHOH (2015) °C no nmro6o# Temneparypsl B peenax pa-
6ounx TemiepaTyp Ha Kaxasle 10 °C u3MeHeHus Temreparypsl, He npessiaer 0,5 npenena no-
IIyCKaeMOH OCHOBHO} NOrpemHOCTH.

[Ipenen momyckaemoii nononuuTensHoi nmorpemuoctd PMT s koupurypamuu ¢ TTI,
BBI3BaHHOM M3MEHEHHEM TEMIIEpATyphl UX CBOOOAHBIX KOHIOB °C: +2,5.

[Ipenen momyckaeMo# OCHOBHOH IOrpeUIHOCTH cpabaThIBaHHS CHUTHAJIH3alMKM HE NPEBBINIAET
pe/ieNia OCHOBHOM MOrpEeIIHOCTH U3MEPSEMBIX BeJIUYHH.

[Npenensl nonyckaeMoi OCHOBHO# MOrPEIIHOCTH TOKOBOIO BBIXOJA!

IZie Yo — Npeaen OCHOBHOH NMPUBENEHHOM NOrpelHOCTH U3 TabIHLbI 2;
k — xoaduienT, paBHbIH OTHOIIECHHIO AUana3oHa U3MEPEHUH K auana3oHy mpeobpaso-
BaHHs TOKOBOT'O BbIXOJa, NIPH CONpOTUBJIEHHUU Harpy3kd R, = 0,4 xOM mns BeIXOnma
4...20 MA.
[Mutanue PMT ocymecrtensiercs:

+(k| yol+0,2)%,

~ OT CeTH NEPEMEHHOr0 TOKa ¢ 4acToToH, ['i: 50+60
W HanpspxkeHueM, B: ot 85 no 249
[IpY HOMUHAIBHOM HallpspKeHUH, B: 220,

— OT CEeTH NOCTOSSHHOTO TOKa HanpshKeHHeM, B: ot 85 o 249
220.

IpU HOMHHAIILHOM HanpsokeHuu, B:
[Totpebnsiemas MOIIHOCTE, B-A, He 6onee: 20.
['abapuTHbIe pa3Mepsl 1 Macca COOTBETCTBYIOT IIPUBEAEHHBIM B TabnuIie 3.

Tabnuua 3 - 'aGapuTHbIe pasMepsl U Macca

[Tudp [uaronans ["abapuTHble pasMepbl, MM, He Hosiee Macca, KT,
MOHHUTOpA, BBLIpE3 B
MoaHpUKaAIHH JUTHHA HIMpHHA BBICOTA He Gosee
MM muTe
PMT 29/M1 88,9 100 96 96 91x91 0,5
PMT 29/M2 144,8 100 145 145 138x138 1

CpenHss HapaboTka Ha oTka3 He MeHee 50000 u.
Cpenunii cpok cnyx0pl He MeHee 10 Jier.
Pabouse ycmoBus skcrutyaTalviu:

- IMana3oH TeMIepaTyp OKpYXarolero Bo3ayxa (B 3aBHCHMOCTH
OT HCnoJHeHus), °C:

ot 0 no mmoc 50,

- OTHOCHUTENbHAS BIAYKHOCTH pu TeMnepartype 30 °C u Himmke, %, He 6onee:

3HaK yTBep)KIeHUs THNA

3HaK YTBEP)KAEHHUS THIIA HAHOCHTCS Ha MEPEIHIOI MaHes b MPUOOpPOB TepMOTpaHCHEPHBIM CIIOCO-
skciuryataumn  HKIDK.411124.006PDO u nacnopra

ooMm,

a4 TakKXe Ha PpYKOBOACTBO MO

HKIK.411124.006T1C, HKIK.411124.006-01TIC Tumorpadckum criocobom.

KoMniekTHOCTH cpeacTBa H3MepeHuUid

KomnnexTHocTs npuBeneHa B tabnuile 4.

oT MuHyc 20 xo mitoc 50

95.
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Tabnuua 4 — KoMoinekTHOCTh

,{2’1 HanmeHnoBanue O6o3HaueHue Kosn-Bo| [lpumeuanue
1 | Perncrparop MHOrokaHa1bHbI#H :
TexHonoruyeckuii PMT 29/M1 HKIK.411124.006 1
PMT 29/M2 HKI7K.411124.006-01 1
2 | KoMmieKT MOHTXXHbIX YacTei 1
NPHHAIEKHOCTE HKIOK.411911.054 Mo}_]p](bnkaupm
2.1| C6opouHBIE CKOOBI 2 | MhcnonHenue
B COOTBETCT-
2.2| Ctunyc 1 BHH C 3aKa3oM
3 | KommnekT nporpaMMHOro oGecrieueHus HKI'K.411919.009 1
4 | PykoBoACTBO NO 3KCMAyaTalLHH HKIK.411124.006P2 i
5 | Macnopt: PMT 29/M1 HKIK.411124.006I1C 1
PMT 29/M2 HKIK.411124.006-01T1C ]
6 | Tanon Ha rapaHTHIfHBIH PEMOHT H 1
rocjierapaHTHiiHoe obcayuBaHHe
7 | Meroauka nosepku HKITK.411124.006MT1 I
IToBepka

ocyumectnisgercsa 1o nokymenty HKIDK.411124.006MI1 «PeructpaTtopbl MHOrOKAHAIBHEIE TEXHO-
noruueckue PMT 29. Metoauka mosepku», yteepxkmenHomy I'ITU CHU ®I'YIT «BHUMMC»,
05.02.2013 r.

OcHoBHBIE Cpe/ICTBA MOBEPKH:

- KanuOpaTop-u3MepuTeNnb YHUGHIHPOBAHHBIX CHrHaNoB sTanoHHbH MKCY-2000: auanazon
BocnpousseneHus conpotusnaenus: 0...180 Om, I £0,015 Om; nuana3zoH BOCHPOM3BEAEHHS CO-
npotusieHus: 180...320 Om, III: +0,025 Owm; mmanason Bocmpoussenenus temneparypel (TC):
munyc 200...600 °C, III": +0,05 °C; muanason BocnpousBenenus temmnepatypsl (TII): munyc
210...1300 °C, III': 0,3 °C; nuanasoH BOCHpou3BefeHHMs Hanps keHus: munyc 10...100 mB,
0...12 B, III": #(7-10°|U| + 3) mkB, + 3 mB; muanazon BOCTIDOM3BENECHUS M HU3MEPEHHS TOKa:
0...25 MA, TIT: (101 + 1) MKA;

- KOMIIJIEKC aBTOMATH3MpPOBaHHBEIH MHOrokaHanbHblM noBepouHblit « DQJIEMEP-AMK-310»: nua-
Na30H BOCIIPOM3BENEHUA U M3Mepenui Toxa: 0...25 MA, IT": #(10™*1 + 1) MKA; auanasoH BOCIIPO-
u3BeJeHus HanpsokeHus: mubyc 10...100 MB, T1I'™: i(7-1(_)'5~[U| + 3) MxB; 3HaueHHsa BOoCIpoU3BeIe-
Hus conpotupienus: 0, 40, 80, 158,316 Owm, Il ﬂ:(l-lO'°-R+1-10'3) Om;

- pesuctop MJIT: MJIT-0,125-470 Om £0,5 %;

- Mepa 3JIEKTPUYECKOro CONpOoTHUBJIEHUs: oaHo3HayHas MC3050: HoMHUHaIbEHOE 3HAYeHHE COMpO-
tuBneHus: 10 Om, knacc Toydoctu: 0,002;

- MarasuH conpotusienuit P4831: kmacc rounoctu 0,02;

- xomnaparop HanpsbxkeHuid P3003: knacc Tounoctu 0,0005;

- YCTaHOBKa JJIs NPOBEPKHU dJleKTpuueckoit 6esonacHoctu GPI-745A: Hanpsbkenue 1500 B, mua-
Ma30H BBIXOAHBIX HanpsykeHu# ot 100 no 5000 B;

- MmeraommeTp ©4102/1-1M: auanazon usmepenuit conporusnerus: 0...20000 MOw.

Cpeaenns o meroaukax (Meroaax) H3MepeHH i
copep)kaTca B pyKoBoAcTBe 1o skcruryatauun HKIDK.411124.006P0.

HopMaTHBHbIE H TeXHHYECKHE AOKYMEHTBI, YCTAHAB/IMBAIOIHE TPeOOBAHUS K PErHCTPATO-
pPaM MHOIOKaHaJbHBIM TeXHoJIornyeckum PMT

'OCT P 52931-2008. ITpubops! KOHTPOJIS U PEryIHPOBaHUS TEXHOJOIHUYECKUX npoueccoB. OOume
TEXHUYECKHE YCIIOBHS.
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'OCT 6651-2009. I'CH. TepmonpeoOpa3zoBaTeNu CONMPOTHBICHUS M3 IIATHHBI, MEAM W HUKEJS.
OO6uue TexHuyeckne TpeboBaHUs U METOABI UCIIBITAHUH.

['OCT P 8.585-2001. I'CH. IlpeobpasoBaTtenn TepMoO3NEKTpHUECKHE. HOMUHANILHEIE CTATHYECKHE
XapaKTepUCTHKHU Mpeobpa3oBaHHUs.

I'OCT 26.011-80. Cpencrra usmMepeHHH U aBToMaTu3audi. CUrHajIbl TOKA M HAMPSIKEHHS DIIEKTPH-
YeCKHe HENPEPhIBHBIE BXOAHBIE H BEIXOIHBIE.

MexayHapoaublit cranaapt MOK 60751:2009 (2008-07) ITpoMBIIUIEHHBIE YyBCTBUTEIBHBIE 3JIE-
MEHTHl TEPMOMETPOB COTNPOTUBJIEHHS M3 TTATUHBL.

Mexnaynaponuslit ctannapt MOK 60584-1:1995 Tepmonapel. Yacts 1. I'pagynpoBounsle tabnu-
IEBL

TV 4226-111-13282997-2012. Peructpatopbl MHOTOKaHaNbHBIE TexHonorundeckue PMT 29. Tex-
HUYECKHE YCIIOBHSL.

['OCT 8.558-2009. I'CH. I'ocynapcTBeHHast TIOBEpOYHasl CXeMa Ui CPEeACTB U3MEPEHHH TeMrepa-

TYPBL.

PexomeHgauum no o6JacTaAM NMpUMeHeHHus B cdepe rocylapcTBEHHOr0 peryjnpoBaHHs obec-
nevyeHus eJHHCTBA H3MepeHHIl

Ocyl1uecTBlieHHE NPOH3BOACTBEHHOTO KOHTPOJIS 32 COOJIIOJEHUEM YCTAaHOBJIEHHBIX 3aKOHOIATEND-
ctBoM Poccuiickoit ®enepanuu TpeGOBaHHH NPOMBIILIEHHOH ©0€30MacHOCTH K 3KCILTyaTauuu
ONacHOro MPOU3BOJACTBEHHOr0 OOBEKTA; BBINOJNHEHHE paboT IO OLEHKE COOTBETCTBHUS IPOMBIIL-
JIEHHOH MPOMYKUMH W NPONYKUWH JPYTHMX BHAOB, a TAKOKE HHBIX OOBEKTOB YyCTAaHOBJEHHBIM 3aKO-
HopatenbcTBOM Poccuiickoit denepannn 06s13aTeNbHBIM TPEOOBAaHUAM.

HN3roroBurein

OO111eCTBO C OrpaHHYEHHOH OTBETCTBEHHOCTHIO HayuHO-IIPOU3BOICTBEHHOE NPEANIPHATHE
«DJIEMEP» (OOO HIIIT «3JIEMEP»)

124460, r. Mockaa, r. 3eneHorpan, kopn. 1145, v.o. 1

Ten.: (495) 925-51-47, dpaxc: (499) 710-00-01

E-mail: elemer(@elemer.ru

HcnbiTaTeabHbIil LEHTD

TocynapcTBeHHBIH 1eHTp ucnbiTanuil cpeacts uaMepenui ('L CH)

OI'VIT «BHUUMC», r. Mocksa

ATtrectar akkpenutauun ot 27.06.2008, perucrpaunoHHeii HoMep B ['0Cy1apcTBEHHOM peecTpe
cpenctB u3mepeHuit Ne 30004-08.

Anpec: 119361, r.Mocksa, yi.0O3epHas, 1.46, ten./axc: (495) 437-55-77 / 437-56-66

E-mail: office@ivniims.ru, angpec B UHTepHeT: www.vniims.ru

3amecTHTEND T R 7 s
PykoBonutens denepanbHoro =%, 2 S
areHTCTBa 10 TEXHUYECKOMY

PEryJIHPOBAaHUIO U METPOJIOTHH

7 ®.B. Bynpirun
q /fy[ y D4 2013 r




