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HacTosimee pykKoOBOACTBO MO J3KCHJIyaTallMd PacmpoOCTPaHSAETCS Ha U3MEPUTEIHU
teMmnepaTtypsl MEHOTOQYHKIIHOHaNbHBIE [[POMA-UTM (manee — u3MepuTean):

- IPOMA-UTM-II — ucnonnenue «l» nas muToBOro MOHTaXa;

- IPOMA-UTM-H — ucnonuaenue «H» 119 HaCTEHHOT0 MOHTaXa,

- NIPOMA-UTM-P-L — ucnonHenue «P» - 111 ycTaHOBKU Ha TPyOONPOBOI C
BCTPOCHHBIM MIATHHOBBIM AAaTYUKOM TeMmepaTtypbl; L-anuHa nmorpyxaeMoil yacTtu 4yB-
CTBUTEIBHOTO DJIEMEHTA.

- [IPOMA-UTM-MU-CX-L — KOMIakKTHOE MCHOJIHEHUE C BCTPOECHHBIM MJIAaTUHO-
BHIM JATYUKOM TEMIEpPaTypHl.

MapkupoBka (X-L) onpenensieT THI KOHCTPYKTHBHOTO HUcTnoJHeHUus X=1(2,3) u anu-
HY MOTPYXaeMOM yacTH 4yBCTBUTENBHOrO AieMeHTa B MM L=60(80,100,120,160).

Nsmeputens IPOMA-UTM-MU-C pabGotaet mo TokoBo# netiie 4-20 MA.

PyKOBOJCTBO CONEPXKUT CBEACHHS 00 YCTpOWCTBE, MPUHIIUIE NEHCTBHUSA, a TaKXKe
yKa3zaHus HEeoOXOoJAMMBbIe AJs NPaBUIbHON AKCIUIyaTallMd W MOJHOTO HCHOJb30BaHUA
TEXHUUYECKHX BO3MOXHOCTel npubopos cepuu [IPOMA-UTM.

1 OMINCAHUE U PABOTA U3JAEJIUSA
1.1 HazHadyeHnue u3aejaus.

1.1.1. U3mepuTenu npeaHa3HaYeHBI JJS HENPEPBIBHOTO NpeoOpa30oBaHMUs CUTHA-
Ja OT MEPBUYHOTO mMpeobpa3oBarenss TeMIepaTypsl (TepMomnapsl, Te€pMOMETpa COMpPO-
TUBJICHUS) B YHUDUIUPOBAHHBIA TOKOBBIM curHamn (4-20)MA, oToOOpakeHUs TEKYIETo
3HAYEHHUS HU3MEPIEeMOTO MmapaMeTpa Ha BCTPOCHHOM 4-pa3psiIHOM HHIHUKATOPE U BHI-
nayum 4 peneinpix curuaioB (IIPOMA-UTM), Beigaun HanpsixkeHus +24B (ITPOMA -
NTM-MHU-C) B cXxeMBbl peryJIupoOBaHus U CUTHAJIHU3ALUU.

OO6muit Bua u rabapuTHBIE pa3Mepsl NpUBEACHB B [Ipunoxenun A.

N3MepuTenn MOTYT HCIOIB30BAThCSI B YCTPOWCTBAX KOHTPOJIS, pEeryJIHpPOBAHUS
U yNpaBJIEHUS TEXHOJOTHUYECKHUMHU MPOIECCAMU B CHUCTEMax OTOMJIEHUS, BEHTUI -
WU, KOHAUIUOHUPOBAHUS U JPYTUX OTPACIIAX.

Tunsl nepBUYHBIX IpeoOpa3oBaTeneld TeMnepaTypbl U NIporpaMMUpPy€EMbI€ MOJb-
30BaTeNieM IMala30Hbl U3MEPEHHUN pUBeJeHB B Tabnunax la u 10.

1.1.2. HoMuHanpHBIC 3HAYEHUS KJIUMAaTHYECKUX PakTopoB — mo rpynme Y XJI3.1
I'OCT15150-69. IIpu 3ToM 3HaUY€HUS TEMIEpPATypbl U BIAXHOCTU OKPYIKAIOILETO BO3-
JyXa TOJKHBl YCTaHAaBIUBAThCA PABHBIMHU:

- BEpXHee 3Ha4YeHHUe NpeaeabHOl paboueil Temmeparypsl — +50°C;

- HU)KHEE 3Ha4YeHHUE MpeJesibHON padoueld TeMmepaTyphl

(cepus IPOMA-UTM) — munyc 20°C;
(cepus IPOMA-UTM-MU-C) — munyc 10°C;
- pabouee 3HaueHUE OTHOCHUTENbHOMN BiaxHocTH 30 - 80% npu 35°C.

1.1.3. U3mepuTenpb OOJKEH BBIAEPKHBATH MPH JIKCIJIyaTallud BO3JIEWCTBUE HA
HUX MEXaHWYecKuX (aKTOpPOB BHEIIHEH Cpeabl, COOTBETCTBYIOIIEE TPyMIe HCHOIHE-
Husg N1 mo 'OCT P 52931-2008:

CunycoupnanpHbsle BUOpanuu Beicokoil yactoTsl 10-55 'l ¢ amnautynoi cmeme-
Husg 0,15 mwMm.
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Cranpgaptabie uzmeputenu [IPOMA-UTM ucnonnenus «H» u «I»

Tab6numa la
MakcuMalbHBIN-
HALA30H H3MeDe- Tun nepBuyHOro nmpeodpazoBarensi, HOMUHAIb-
A v o p Hasi cTaTUYecKas XapaKTepUCTHKA
Hui, °C
250 = 4200 TepmonpeoOpa3zoBaTesib CONPOTUBICHUS MEIHBIT
. TCMS50(100) Wigo = 1,426
, TepmonpeoOpazoBaTenb CONPOTUBICHHUS ME]-
- ~ +
100 200 Heiit TCM50(100) Wi = 1,428
2100 = +600 TepmonpeoOpazoBaTenb CONPOTUBICHUS IJIa-
' tuHOBBIKH TCIIS0(100) Wigo = 1,3850
2100 = +600 TepmonpeoOpazoBaTenb CONPOTUBICHUS MIATH-
' HoBblit TCII50(100) Wigo = 1,3910
-50 + +800 Tepmomapa xpomenb-konens XK (L)
-50 ~ +1200 Tepmomnapa xpomens-anomenp XA (K)

I[Ipumeuanue. Bribop nmana3zoHa u3MepeHU MPOU3BOJUTCS MOJB30BATEIEM C
auckpetHocThio 50°C BOo BCeM Juana3oHE U3MEPEHUH.

Cranpaptabie usmepurenu [IPOMA-UTM-P u IPOMA-UTM-MU-C

Tabnuma 16
MakcuMaabHBIH
Tun nmepBuyHOTO IpeoOpa3zoBaTensi, HOMUHAIb-
nuamna3oH u3Mepe-
v o Has cTaTH4YecKas XapaKTepHUCTHUKA
Huii, °C
50 = 4200 TepmonpeoOpazoBaTenb CONPOTUBICHUS MIATH-
"HoBei TCII100 Wigg = 1,385

I[Ipumeyanune. BeiOop nuana3zoHa M3MEpeHUS MPOU3BOTUTCS MOJIB30BATEIEM C
auckpeTHocThio 50°C BO BCeM JMana3oHe U3MEPEHUM.
Huxuag rpanuna nuanasona 0 uaum 50°C.



PYKOBO[LCTBO MO 3KCIMMNYATALUMUM  B407.022.000.000-03 P3 ctp.5

1.2 TexHn4YeckHe XapaKTePUCTHKH (CBOMCTBA)

1.2.1. U3mepuTenb BBIMOJHSICT ciaeaAyomue GyHKIIUN:

-mpeoOpa3oBaHue M BBIJAYy Ha PETHUCTPANHMIO HIU PEryIUpPOBAHHE H3MEpsSieMOU
TeMIIepaTyphl OT MEPBUUYHOTO TepMONpeoOpa3oBaresss B TOKOBBIA curHali (4-20) MA;

-MHIUKAIUIO TEKYIIero 3Ha4YeHUs TeMIepaTypbl Ha UHAUKATOpE;

-CpaBHEHHE TEKYyIIEro 3Ha4YeHUs TeMIepaTyphl C YCTAHOBIEHHBIMU TPAaHUIAMU U
BbI1ayy 4-X NUCKPETHBIX CUTHAJIOB MPH BBIXOJE KOHTPOJIUPYEMOTO MapaMeTpa 3a
rpanunbl « MIN 1», «KkMAX 1» u «MIN 2», «MAX 2» (cepus IPOMA-NUTM);

- CPaBHEHHE TEKYyIIEero 3HAa4YeHHUS TEeMIEepaTyphl C YCTAHOBIECHHBIMU TPaAHUIAMU
BKJIIOUEHHS U OTKJIOUEHUS M BblJauy CUTHajla ¢ HampsikeHueMm 24B u MakcUMalbHBIM
BBIXOOHBIM TOKOM 30 MA ¢ 3amuTtoil oT KopoTkoro 3ambikaHusi (cepus I[IPOMA-
UTM-MHU-C);

-nepeaayy uHpopmanuu no uarepgeiicy RS-485, nporokon MODBUS RTU (ce-
pus [IPOMA-UTM).

Texnuueckue xapaktepuctuku usmepurens [IPOMA-UTM.

Ta6nuna 2a
No TexHuyeckue xapakTepUCTUKHI 3HayeHue
1. |Hampsxenue nutanus, B (kpome IIPOMA-UTM-P) 2207 33
gacToTa, I'11 50=+1
WA UCTOYHHK MTOCTOSIHHOTO TOKa, B 24+10%.
2. |[ToTpebasieMass MOIITHOCTH, HE OoJIee:
ot cetu 220B, 50I';, BA 2
oT ncTouHnka =24B, Bt 2
3. |Crenensb 3amutsl kopnyca uzmeputesst no 'OCT 14254-96 1P40
4. |[Ipemensl H0MycKaeMoii OCHOBHOIT IIOrPEIIHOCTH Y MHAMKALIUY, CUTHAJIN3a-
UM 1 ipeoOpa30BaHus B BEIXOAHOM TOKOBBIN curHai (4-20) MA, He Ooree,
%
- ipu paboTe ¢ TepMonpeoOpa3oBaTEIIMU COPOTUBICHUS 10,5
- pu paboTe C TEPMOIIEKTPUICCKUMH MPEOOPa30BaATEISIMH,
BKJIFOYAs] HOTPEIIHOCTh XOJIOIHOIO cras +1,0
5. |IMCKpeTHOCTb 3a1aHus yCTaBOK, °C 1
6. |lIpenenbHble 3HaYEHUS BHIXOJIHOTO CUTHAJIA MOCTOSTHHOTO TOKa, MA 4u20
7. |3amep:kka BKIIOUYEHHUS] KOHTAKTOB BBIXOJHBIX pelie, C 0-5
8. |Harpy3ounoe conpoTuBiieHre Jyisi TOKOBOro Beixoaa (4-20)MA, Om. 1 —500
9. [[TapameTphl AMCKPETHBIX BBIXOJOB (KOHTAKTHI PEJIE):
MaKCHUMaJIbHO€ KOMMYTHpYyeMoe HanpsokeHue, B
- IOCTOSIHHOTO TOKa 30
- IEPEMEHHOT0 TOKa 220
- MAKCUMAaJIbHBI KOMMYTHUPYEMBIH TOK, A 2
10. |Conportusnenue uzousiuu, MOm 20
11. |Tum u rabaputsl kopiyca, Mm: Hcnonaenue «» (muToBoit) 115x130x45
Ucnonnenune «H» (HaCTEHHBIN) 160x160x50
Hcnonnenue «P (yctanoBka Ha TpyOy) |100x70x180
Hnuuna morpyxaeMoi yactu L 60, 80,
(Tonbko nns ucnonHeHus «P) 100,120,160
12. |Macca, k1, He OoJjiee 1,2
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Texuunueckue xapaktepuctuku usmepurens [IPOMA-UTM-MU-C.

Tabnuna 26
Ne TexHuyeckne XxapakTepUCTUKU 3HaueHue
1. |HanpsxeHue nocTosSHHOTO ToKa, B 2446
2. ([Torpebnsiemast MOIITHOCTH, HE OoJee:
oT ucrounuka =24B, Bt 0,5
3. |Crenens 3amutel Kopnyca uameputeis no 'OCT 14254-96 1P40 (IP43)
4. IIpenen nomyckaeMoi OCHOBHOM MOTPEIIHOCTH Y MHAMKALUH, CUTHAJIU- 405
3alliy ¥ TOKOBOTO BBIX0J1a, He Ooiee, %o 7
5. |JlucKkpeTHOCTh 3aaHus yCTaBok, °C 1
6. |[lMckpeTHOCTb 3a7aHus Auana3oHa usmepenus, B °C 50
7. |IlpenenbHble 3HAYEHHS BBIXOJIHOTO CUTHAJA MOCTOSTHHOTO TOKa, MA 4u20
8. |Harpy3ouHoe colpoTuBieHHE ISl TOKOBOTO BbIxo1a (4-20)MA, Om. 1-500
9. |BbIXOIHOM CHUTHAJ yCTaBKU:
HalpspKEHUE MUTaHUs JaTyuka, B 24+6
MaKCUMaJIbHBIA TOK, MA (C 3aIIUTON OT KOPOTKOT'O 3aMBIKAHU ) 30
10. |Temneparypa okpy»xatouieit cpeasl, °C
-nia moneau IIPOMA-UTM-MU-C -10+ +50
-nast moaenu 0e3 XKKUW mHOuKaTopa U CUTHAJIU3ANUU-
[TPOMA-UTM-M - 40+ +50
11. |Conporusnenue uzoasiuuu, MOm 20
12. |IloctosiHHAst BpeMeHHU (3KUJIKOCTb-BOJIa), HE Ooee, ¢ 30
13. |MakcuManpHOE JaBI€HHE KOHTpoIMpyeMon cpeasl, Mlla 1,6
14. [l'abaputHbIe pa3mepsl (0€3 4yBCTBUTEIHHOTO JIIEMEHTA), MM 64x82x35
JlnmrHa morpy»KaeMoi 4acTh 4yBCTBUTEILHOTO JIEMEHTa, MM 60:;80;100;120;160
JlnameTp morpykaeMoi 4acTH 4YyBCTBUTEIBHOTO DJIEMEHTAa, MM 8
15. |Macca, He 6oiee, KT 0,5
1.3 KomMmiiekTHOCTD
KomnnekT mocTaBKHU JAOJKEH COOTBETCTBOBATh YKa3aHHOMY B Tabnuue 3.
TaOnuua 3
O6o3HayeHue HaumenoBanue Kou.
B407.022.000.000-02 [Ipeob6pazoarens [IPOMA-UTM-UI(H,P) unu | wr
B407.022.000.000-03 [Ipeob6pazoBarens [IPOMA-UTM-MU-C )
B407.022.000.000-02I1C [Macmoptr IPOMA-UTM-UI(H,P) unu 1 7Kk3.
B407.022.000.000-031I1C [Tacnopt IPOMA-UTM-MU-C
B407.022.000.000-03PD PyKoBOJACTBO IO 3KCHJIyaTaluu 1 3Kk3.
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1.4 YcrpoiicTBo u padora

1.4.1. CTpyKTypHBIE CXE€MBl U3MEpHUTENEH npuBeaeHbl Ha puc.la u puc.10.

RS-485A
»  IDBM
JlaTumk Inara Ilnara uHANKA- RS-485B
Temneparypsr | MAKPOKOH= 1| muuu ympas- »  GND
TpoJuiepa JICHUS —
4-20MA || ToxoBBIi BBIXOJ
MAX1 |—
MAX 2
CurHasl
MIN 1 yIpaBJICHUSL
MIN 2 ||
Puc.la. CtpykTtypHas cxema usmepurens [IPOMA-UTM.
JlaTuuk ITnara IInara nnauka- 4-20MA
temneparypsl || MHUKPOKOH- 1y | iy ympas- |o o
TpoJuiepa JICHUS VcTaBKa

Puc.16. CrpykrypHas cxema usmepurens [IPOMA-UTM-MU-C.

1.4.2. llpuHOMNO OeWCTBUS U3MEPUTENSI OCHOBAH Ha NMpeoOpa3oBaHUM H3MEpsie-
MOH TeMmmepaTypbl MEPBUYHBIM MpeoOpa3oBaTeiaeM TeMIepaTypbl B 3IEKTPUUCCKHU
CUTHAaI.

Curnan ¢ gaT4Mka MocTymnaeT Ha MJIaTy MUKPOKOHTpOJIepa, I'le OH YCHUIHBAECT-
csi u obpabaTpsiBaeTCsl B COOTBETCTBHU C aJTOPUTMOM HOpMAaJIM3allUUd U TeMIepaTyp-
HOU kKoMmeHcanuu. [Inata nHAMKAIMK OTOOpakaeT TEKyllee 3HaYEHUE TeMIepaTyphI.

Brixoa BelMUYUHBI TeMIEpaTyphl 3a HNpeJeibl TPaHHUIl COMPOBOXIAETCS CBETOIM-
OJTHOUM CHUTHaNM3alMeld M BbIJauedl NUCKPETHBIX CUTHAJOB B BHUJE NMEPEKIIOUYECHHU KOH-
takToB peine (cepus [IPOMA-UTM).

Hactpoiiku mpubopa mpu d3KcmiayaTallid BBOAATCS B MHUKPOKOHTpoiiep (cM.
[MPUJIOXEHUE B).

1.4.3. [lo BKJIIOUYEHHWIO MHUTAHUS Ha WHIAUKATOpPE BBHICBEYHMBAETCS BEPCHUS TMPO-
rpaMMHOTO obecrmeueHuss npeoOpa3oBaTesii. 3aTeM, ¢ HUHTepBajloM B | CeKyHOy, Mo-
CJIeJOBAaTEIbHO BBHICBEUMBAIOTCS HUXXHHUU Mpeaesl u3MepeHUs, BEpXHUU mpeaes uiMme-
peHUS.

1.4.4. Ina usmepurens I[IPOMA-UTM B pabGoueM pexumMe NpU HaXaTHU MU
yIepXaHUU KHONKHA A Ha MHIUKATOP BHIBOJUTCS 3HAUCHHE BEpPXHEro mpezena niMepenuit. [Ipu
Ha)XaTUU U yJepXKaHUW KHONKU V¥ Ha MHAMKATOP BBHIBOAMTCSA 3HAYEHUE HIDKHETO Tpesena u3-
mepenuil. [Ipn HaXaTum KHONMKH  HAa MHIUKATOpP BBIBONUTCS 3HAYCHHUE TEMIEPaTyphl
BHYTPHU KOpIyca U3MEPUTEN .
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1.4.5 KoncTtpykTuBHO cTta"HaapTHbid usMmeputesibp [[POMA-UTM wucnonnenus
«H» u «ll» cocTtouT u3 yHHUPHUUIUPOBAHHOTO BJIEKTPOHHOTO OJ0Ka, BKIIOYAKIIIETO B
cebs miaTty MUKpoOINpoLeccopa U MJIaTy MHAMUKALUU. DIEKTPOHHBIA ONOK yCTaHaBIM-
BAa€TCSA B MIACTMACCOBBIA KOPNYC HUTOBOTO UJIH HACTEHHOTO MOHTAa)a M KPEMUTCSH K
KOpNyCcy BUHTaAMHU-CAMOpPE3aMHU.

U3meputens [TPOMA-UTM-P KOHCTPYKTHUBHO COCTOUT U3 YHU(PUIHUPOBAHHOTO
3JIEKTPOHHOTO OJ0Ka, BKIKOYAaIIero B ceds miaty MHUKpomnpolueccopa U mjiaTty UHIU-
Kaluu. DIEKTPOHHBINA OJIOK YyCTAaHABJIMUBACTCS B METAIJIMYECKUNW KOPIMYC W MOJAKIIIOYA-
eTCcs K BCTPOCHHOMY JaTYUKy TeMIepaTyphl (MOTrpyx)aemas 4acTh).

Jns mUTOBOTO M HACTEHHOTO HUCIHOJIHEHHUS JaTYUK TEeMHOEepaTypbl BHEIIHUUN H
noakinwydaercs Kk pazbemy XT2 mo cxeme, npuBeaeaHot B [IPMJIOXXKEHUUA b.

Ha nepenneit manenu usmeputeneit [IPOMA-UTM (puc.2a,2B,2¢c) pacnoyioXeHbl
BJIEMEHTHl YIIPaBICHUS:

- Knonku: BBEPX A, BHU3VY u BBOJI

- Cmeronuonanl (cBepxy BHH3): MAX 2, MAX 1, MIN 1, MIN2;

- HudpoBoe Tabno MHAUKANUU TEKYIIETro 3HAYCHUS U3MEPIEMOTO mapaMmeTpa.

Ha 3anmnei ctenke kopnyca usmepurens ucnoanenus «Ll» (puc.206) pacnonoxe-
HBbI:

— xonmonka XT1 gnsg moAKNIIOYEHHS BHEITHHUX I[CTICH;

- konmonka XT2 «/JlaTuuk» O MOAKIIOYEHUS BHEUIHET0 AaTYUKa TEMIEpaTyphl;

B usmepurene nHactennoro ucnonnenus «H» komoaka XT1 pacmonoxkeHa BHYT-
pu Kopmyca, noJ KpblIIKoil, konmoaka XT2 — Ha O0KOBOM cTeHKe Koprnyca (puc. 2B).

Ha nmepenneit manenu usmeputens [IPOMA-UTM-MU-C (puc.3a) pacmoiaoxkeHBb
3JEMEHTHl YIIpaBICHUS:

- Kuonku: BHU3VY u BBO/J|

- HudpoBoe Tabm0 MHAMKAIUYU TEKYIIETO 3HAYECHUS U3MEPIEMOTro mapaMmeTpa.

KoHcTpyknus u rabGapuTHBIE pa3Mepbl HU3MEPHUTENIEH pa3JIUYHBIX HCIOJTHCHHU
npuBeaeHsl B [Ipunoxenun A.

1.4.6 TunoBbeie cxeMbl BHEWHUX coeguHeHu uamepurens [I[POMA-UTM npu-
Benensl B [IPMJIOXKEHUU B.
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MPOMA-UTM

WU3IMEPHUTENDb
TEMNEPATYPbI

Puc.2a. Buemnuii Bug usmeputens [IPOMA-UTM-II]
JUISl IIATOBOTO MOHTAaXa Ha MaHenu (BUJ CIEpean).
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Puc.26. Buemnuit Bug usmepurens IPOMA-UTM-11]
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Puc.2c. BHentauii BUg ¥ Ha3sHadeHHUE lleNed KISMMHOMN kKoadonku XT1
usmepurenss [IPOMA-UTM-P-L nns yctaHoBKH Ha TpyOONpPOBO/I.
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Puc.3a. Buemnuii Bun uszmepurens IPOMA-UTM-MU-CI1-L.
HcnonHeHue a1 yCTAaHOBKU Ha TpyOompoBoa ropsueit
UM XOJOJAHOM BoAbl ¢ pabouum naBienueM Py go 1,6 MIla.
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Puc.36. Baemnuit Bung usmepurens [IPOMA-UTM-MU-C2-L.
NcnonHenue aAns yCTAHOBKH HAa TPYOOMPOBOABI Ta30BBIX
cpen W BO3AYyXOBOJKBI ¢ pabouyum naBienueM Py mo 1,6 MIla.
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Puc.3c. Buemnuii Buag usmeputens IPOMA-UTM-MU-C3-L.
HcnonHeHne Uit KOHTPOJIS TEMIIEPAaTypbl HAPYKHOTO
BO3JlyXa HWJH B MOMEIICHUSIX.
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1.5 CpencrBa uzmepeHusi, HHCTPYMEHT VISl TeX00CTYKUBAHUS U IKCILJIyaTAllMHU.

1.5.1 CpexncrBa U3MEpPEHUSA, HHCTPYMEHT JOJKHBI COOTBETCTBOBATh YyKa3aHHBIM

B Tabauie 4.

Ta0Onuua 4

HaunmMmenoBanue u
TUO

TexHUYecKUE XapaKTEPUCTUKHU

Ha3naueHue u onepaunuu

Hudposoit mpudop
B7-77

N3mepenue tokKa,
npenensl 20MA,200MA
norpemHocts = 0,25%

KOHTpOJIB BbIXOOa
(4-20) MA

binokx nmuranus
b5-29

= 24B, peryaupyemblit
Beixon (18-30)B

Ilutanue uzmepurens
IHOCTOAHHBIM TOKOM

MeraommeTp Hanpsxenue 500B KoHTponb conpoTuBIEHUS
norpemHuocth + 20% U305 01U

OTBepTKa JlesBue 0,4x2,5x75 MM Jns 3axuma 01poBOJOB B Pa3b-

SZF 0-0,4x2,5 eme XT1, XT2

1.6 MapkupoBka u njaom0upoBanme.

1.6.1 Ha nuneBoii ma"Henu HaAHECEHBDI:

e o6o3nauenue uzmepurens — «I[IPOMA-UTM» unu «[IPOMA-UTM-MU-

Cx»;

® TOBApHBIM 3HAK MPEANPUSITHUS — U3TOTOBUTEINS;
° eAUHULBl u3mMepenus, °C;

1.6.2 TpancmopTHass MapKUpPOBKa JOJKHA cOOTBeTcTBOBaTh TpeboBanusm ['OCT

14192.

Ha TpancmopTHOW Tape MAOJKHBI OBITh HAaHECEHBl MAaHUNYJSIHUOHHBIE 3HAKH:

«OCTOpOXKHO, XpyIHKOE», «bouUTCA CBIpOCTHUY.
1.6.3. U3mepurenu mninomOupyrTcs cayxb6oit OTK.

1.7 YnakoBKa

1.7.1 H3meputenu TeMmmnepaTypbl JOJXKHBI ObITh YHAaKOBaHbl BMECTE C Hacmop-

TOM M PYKOBOJCTBOM IO SKCIJIyaTanuu B GUpPMEHHBIE KapTOHHBIE KOPOOKH.
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2 HICOOJIB3OBAHMUE IO HABHAYEHMHUIO
2.1 loaroToBKa U31eJUA K HCHOJbL30BaAHUIO

2.1.1. IIpu BeIOOpE MecTa YCTAaHOBKU M3MEPHUTENST HEOOXOOMMO COOTI0OAATH Cle-
AYIOUIHE YyCIOBHUA:

- B OKpY’XKalMeM BO3JAyXe HE JOJKHO OBITh arpeCCUBHBIX Ira30B U MapoB, JEHCT-
BYIOIIUX pa3pyllarolle Ha JeTalu npeodOpa3zoBaTelisi, a Tak)Xe BJAaru, BbI3bIBAaIOLIEH
€ro KOppo3uIo;

- TemMIepaTrypa U OTHOCHTEJIbHAas BJIAXHOCTh OKPYJKAIOIIETro BO3AYyXa IOJKHBI
COOTBETCTBOBATh 3HAUECHMSIM, YKa3aHHBIM B pasgene 1 m.1.1.2;

- mapaMeTpbl BUOpanuM HE NOJKHBI NMPEBHIIIATh 3HAYCHUN, NPUBEIEHHBIX B II.
1.1.3.

2.1.2. MexaHU4YeCcKO€ KpPEMJIECHHUE HU3MEPUTENS I[MHUTOBOTO MCHOJHEHHUS Ha IIUT
OCYIIECTBJSIETCSA C NMOMOIIBIO CHEIHANbHBIX KIUIC, ABYMs BuUHTaMu M4x40 B ynop
3aHed CTeHKHU muTa, cornmacHo pasMeTku (cMm. [IPUJTOXEHHUE A).

2.1.3. IMoakjiO4UYeHUEe U3MEPUTENS] OCYLUECTBISIETCS B COOTBETCTBHH CO CXEMOW
anekTpuueckoi coeauHeHuit (cm. [IPUJIOXKXEHUWE B) B cooTBeTCTBUHM ¢ MPOEKTHOM
JOKYMEHTalluel Ha yCTaHOBKY.

[Ipn nmutanum ot cetu 220B, 50I'n — nuTaHue rpynnsl U3MEpPUTENEH OCYIIECTB-
JSTh YEpE3 aBTOMATHI 3aIIUTHI CETH.

[Ipy nuTaHuM U3MEpUTENd MOCTOSIHHBIM TOKOM PEKOMEHJYeTCs MPOU3BOAUTH OT
AaBTOHOMHOTO MCTOYHHMKA NMOCTOSHHOTO TOKa HanpsxeHueM 24B+10% c gonycTumsiM
TOKOM Harpy3ku 0,2A B pacueTe Ha OJJUH U3MEPUTEIb.

MoOHTaX BECTH MEIHBIMH IHpoBogaMu ¢ ceuenneM (0,35-1,5) MM® AIs muaTHHO-
BbIX U MEJHBIX TEPMOMETPOB CONPOTHUBIECHUS U KOMIEHCALMOHHBIMHU NPOBOJAMH AJIs
tepmonap XK unu XA , 1n1MHa U3MEPUTENbHBIX JUHUN OT NaTYUKOB He Gomee 100 M.

VYcraHOBKa MpenesoB CUTHAIM3allMM  OCYLIECTBISIETCS 4epe3 MeHIo npubopa (cM.
I[TPUJIOXEHME B).
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3 TEXHUYECKOE OBCJIY’)KUBAHUE
3.1 O0mme ykazanus

3.1.1 Ilpu skcnnyaTanuu TEXHUYECKOE OOCIyXKHBaHUE CBOOUTCS K HEpUOIUYE-
CKOW MOBEpKe M3MEpHUTENeld TemmepaTypbl corjacHo pasaena 7 (1 pa3 B 3 roma ).

3.1.2 MoHTax ¥ HAacTpPOWKYy HU3MEPHUTENs TeMIepaTypbl TOJKHBI MPOU3BOAUTH
TuIa, UMCIOIINE CIENUaJbHYI MOATOTOBKY, JAONMYCK K JKCIJyaTallUUh DJIEKTPOyCTa-
HOBOK HampspkeHueMm no0 1000B u m3ydyuBmiue HacTosmee pyKOBOJACTBO MO JKCIJya-
Talluu.

3.1.3 PabGoTsl MO MOHTaXy ¥ JEMOHTaXy U3MEPHUTENs] TeMIepaTypbl MPOBOAHUTH
MpU MOJHOCTHIO OTKJIIUYEHHOM HaNpsIKeHUU nuTaHus. Ha mwurte ynpaBlieHUs ykKpe-
nuTh Tabnuuky ¢ Haanucbio «He BkJAOYATHL — padoTaloT Joamn!».

3.1.4 KoundurypupoBanue uszmepurenss [IPOMA-UTM u ero moakimuYeHHE CO
SCADA cucteMoil B KOMOBIOTEPHOU CETH AOJKHBI MPOBOJAUTH NPOTPAMMHUCTHI, PYKO-
BoacTBysich [IPUJIOKEHUEM T.

3.1.5 TIlepen BkIOUYEHUEM H3MEpPUTENS B pabOTy HEOOXOAUMO:

- TIPOBEPUTH MNPAaBUIBHOCTb MOHTa)Xa B COOTBETCTBUU C NPOEKTOM, O0OpaTuB
ocoboe BHUMaHUE Ha 1enu ¢ HampsixkeHuem 220B;

- MPOBEPUTH HAJEKHOCTH 3a3CMIICHHUS.

Bo3MokHbBIE HEHCTIPABHOCTH U CIIOCOOBI MX yCTpaHEHHsI PUBECHBI B TAOIUIIE 5.

Tabnuna 5
HaumenoBaHue u
BHEIIHEE NPOSBIECHUE
BeposTHas npuunHa Cnoco0 ycTpaHeHHS

nedexTa
1. OrcyrctByeT uH- |1.OOpbIB unu 3aMbikaHue B Ju- | 1. OTKIAOUYUTHh NUTAHUE,
OUKaAIUs Ha IIKaje HUU MUTAHUS. NPO3BOHUTH TECTEPOM U
npubopa 2.01ka3 6soka nutanus 24B YCTPAaHUTh 3aMBbIKAHHUE.
2. Ilpubop He pearu- | 1. Hapymenue snextpuue-

P P p Lapy P 1. [IpoBepUTh JIUHUU U
PYET Ha U3MEHEHUE CKOM CBSA3M C BHEIIHUM JaT-

MeCcTa COeJUHEHMUS.

TEeMIEepPaTyphl YUKOM TeMIepaTyphl

3.2 Mepbl 0€30IaCHOCTH

3.2.1 UcTOYHMKOM ONaCHOCTH IPU MOHTAXE M JKCILTyaTallud U3MEPUTENEH SBISIFOTCS JIEKTPH-
YECKUH TOK, HarpeThle HCTOYHUKHU TEIIa.

3.2.2 Tlo crocoOy 3amuThl 4eI0BeKa OT MOPaKEHHs AJIEKTPUYECKHMM TOKOM H3MEPUTENN OTHO-
carcs k knaccy 0 mo I'OCT 12.2.007.0.-75.

3.2.3 Ycrpanenue neeKTOB U3MEpPUTENICH M 3aMEeHA UX MPOU3BOAUTCS MIPU OTKIIFOUEHHOM DJICK-
TPUYECKOM MTUTAHUU U OTCYTCTBHH JaaBiicHHs B TpyOompoBoaax (misi [IPOMA-UTM-P u ITPOMA-
NTM-MU-C).

3.2.4 Tlpu sKcrutyatanuu W3MepuTeneil coOonaTh TpeOOBaHUS MEKOTPACIEBBIX MPaBUI IO
anektpobe3onacHoctu PJI 153-34.0-03.150-00.

3.2.5 Ilpu U3BICUECHUH OXJIAXKIECHHBIX JATYUKOB M3 COCYNIOB J[pbloapa WM HarpeTbiX U3 TEPMO-
CTaTOB HEOOXOMMO TOJIb30BATHCS XJIOMUATOOYMaKHBIMH MTEpYaTKaAMHU.

3.2.6 Tlpu pabote co CTEKISIHHBIMH cocylamu JIproapa HEOOXOAUMO TOJIb30BAThCS 3AIUTHBIMU
oukamu. He nomyckaercs yIUIOTHATH JI€l B CTEKJISIHHBIX COCYJaX METAIIMYECKMMU M OCTPOKOHEY-
HBIMH [IPEIMETaMHU.
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4 XPAHEHHUE

4.1 M3meputenu MOTyT XpaHUThCS KakK B TPAHCIHOPTHOM Tape, TaK U BO BHYT-
peHHell ynmakoBke U 0e3 Hee. YcioBusa xpaneHnus 6e3 ymakoBku — 1 mo TOCT 15150.

YcnoBus XpaHeHHUsd B TPAHCIOPTHOW Tape M BO BHyTpeHHel ymakoBke — 2 mo ['OCT
15150.

S TPAHCIIOPTUPOBAHHUE

5.1 N3mepuTtenn B ymakOBKE TPAHCHOPTUPYIOTCS BCEMHU BHJAAMHU TPAaHCHOpPTA B
KPBITBIX TPAHCHOPTHLBIX CPpCACTBAX B COOTBCTCTBUHU C MpaBUJIaMU U HOpMAaMHU, I[CﬁCT-
BYIOIIMMHU Ha KaXXJOM BHUJE TpaHCHOpTA.

JonyckaeTrcs TpaHCHOPTHUPOBKAa B repMooTcekax camolieToB. Bo Bpems morpy-
304HO-pa3rpy304YHbIX PabOT MU TPAHCHOPTUPOBAHUS JOJKHA MCKIIOYAThCS BO3MOX-
HOCTb MCXAaHHUYCCKOTIO MOBPCIKACHUA YIIAKOBKHU U HpI/IGOpOB.

6 YTHJIN3ALIUA

6.1 U3mepurenu He coAepkaT 3KOJOTMUYECKU BPEIHBIX MAaTEPUAJOB U KOMIJIEK-
TYIOIIUX. Y TUIU3AUUI0 NIPOBOJUTH dKCINIyaTUPYIOIas OpraHu3aius.
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YT1Bepxaarw
Pykosomurens I'IIA CU
3aMeCTUTEIb JUPEKTOPA
OBY «ICM Tarapcran»

['.M. AGnareIioB

« » 2012 r.

NMHCTPYKIOHNUA

FOCYI[apCTBCHHaH cUCcTEeMa 00CeCIICUCHMS CAMHCTBA H3M€p€HHﬁ

Wzmeputenu TemmepaTypbl MHOTO()YHKIHOHAIbHBIC
I[TPOMA-UTM, ITPOMA-UTM-MU-C

Meroauka noBepku

Ne 407.022.000.000-03 MII

Kazanb
2012
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PA3BPABOTAHA: 00O «HIIII «IIpomelieHHass ABTOMaTHKA

YTBEPXJ/IEHA: OBY «ICM Tarapcran»

Hacrosmuii JOKyMEHT He MOYKET OBITh IMIOJIHOCTHIO WJIA YaCTHYHO BOCIIPOU3BEIICH, TUPAKH-
poBaH u (wn) pacupoctpadeH 6e3 pazpemenus OO0 «HIIIT «IIpomeriiuienHas ABTOMATHKAY.
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Hacrosimas nHCTpyKIMs pacIpOCTPaHAETCS HA M3MEPHUTEIN TEMIIEPaTypbl MHOTO(YHKIHOHAIbHBIC
[TPOMA-UTM, ITPOMA-UTM-MU-C
1 YCTaHABJIMBAECT METOAUKY IIEPBUYHOM, IEPUOAUUECKOM ITOBEPKH, IIOBEPKU ITOCIIE PEMOHTA.
MeXnoBepOUHbIA HHTEPBAJ U3MepUTeIel TeMieparypsl MHOrodyHkuuoHaabHbIX [IPOMA-UTM,
[MPOMA-UTM-MU-C — tpu roza.
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Conep:xkanue

7.1 Onepanuu U cpecTBa NOBEPKU

7.2 TpeboBaHUs K KBATA(DUKALUH TOBEPUTENICH U TPEOOBAHUS OC30TTIACHCTH . ... e'vvveeeneaneanennnnnnn.
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B mepuon skcmmyaTanuu paspenraeTcs moBepKy npruOopa Mporu3BOIUTH TOJIBKO Ha BEIOPAHHOM
NIPY DKCTUTyaTaIlH Mpeelie M3MEPEHHsI U TPaJlyHPOBKH COTIACcHO TadmuIp! 1a mmu 106.

Cranpaptabie usmepurenu [IPOMA-UTM ucnonnenus «H» n «I»

Tabnuna la
MakcuManbHBIN-
HALA3OH H3MeDe- Tun nepBuuyHOro npeodpazoBarensi, HOMUHAIb-
a v o p Hasi cTaTU4YecKas XapaKTepUCTHKA
Hui, °C
250 = 4200 TepmomnpeoOpa3zoBaTesib CONPOTUBICHUS MEIHBII
' TCMS50(100) Wigo = 1,426
, TepmonpeoOpazoBaTenb CONPOTUBICHHUS ME]-
- + +
100 200 Hetit TCM50(100) Wi = 1,428
100 = +600 TepmonpeoOpazoBaTenb CONPOTHUBICHHS TJIa-
' tuHoBbIH TCII50(100) Wigo = 1,3850
100 = +600 TepmonpeoOpazoBaTesb CONPOTUBIICHUS MIATH-
' HoBbii TCII50(100) Wigo = 1,3910
-50 + +800 Tepmomnapa xpomens-konenb XK (L)
-50 = +1200 Tepmonapa xpomens-anomens XA (K)

[Mpumeuanue. Bribop nuana3zoHa u3MepeHU MPOU3BOJUTCS MOJB30BATEIEM C
nuckpetHocThio 50°C BO BCceM Juana3oHEe U3MEPEHUN.

Cranpaptabsie usmepurenu [IPOMA-UTM-P u IPOMA-UTM-MU-C

TaOmnuua 10
MakcuMaabHEIHA
Tunm nepBuyHOTO TIpeoOpa3zoBaTensi, HOMUHAIb-
nuamna3oH u3Mepe-
.o Has cTaTHYecKas XapaKTEepHUCTHKA
Huii, °C
50 = 1200 TepmonpeoOpazoBaTesnb CONPOTUBICHUS MMITATH-
HoBEIM TCII100 W99 = 1,385

I[Ipumeuyanune. BeiOop nuana3zoHa M3MEpEeHUS MPOU3BOTUTCS MOJIB30BATEIEM C
auckpeTHocThio 50°C BO BCeM IMana3oHe U3MEPEHUM.
Huxusasa rpanuna nuanazona 0 unu 50°C.
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7.1. Oniepanuu u CpezCcTBa MOBEPKH

7.1.1 Ilpu npoBeiEHUYU MOBEPKHU JOJKHBI BBHIMOTHATHCS CIACAYIONHE ONEepalHu:

-BHEIIHUUW OCMOTp;

- onpoOoOBaHuUe;

- OmpeJeNicHUue mpeaea J0NyCcKaeMOd OCHOBHOW MOTPEHIHOCTH UHIMKAIIUHU, BbI-
XOHOTO TOKOBOTO CUTHajla M cpabdaThBaHUS KaHAJOB CUTHAIU3AINY;

- IOJTBEPIK/ICHHE COOTBETCTBUS IIPOIPAMMHOT0 00ECIICYCHUS CPEICTBA U3MEPCHUSI.

7.1.2.1Ipn npoBeAeHUU NMOBEPKHU AOJIKHBI IPUMEHATHCA CPEICTBAa U3MEPEHUS U

YCTpOI;'ICTBa, NPUBCACHHELIC B Ta6nnue 6 UIHM C aHAJTOTHYHBIMH TEXHUYECKHMH U MET-

POJIOTUYECKUMHU XapaKTEPUCTUKAMH.
[lepeyeHb KOHTPOJIBHO-U3MEPUTEIbHBIX NPUOOPOB.

TaOnuma 6

HaumeHoBaHue U TUII

TeXHHUYEeCKHEe XapaKTEepUCTUKH

Ha3naueHue u onepanuu

Mara3uH CONPOTUB-
meauit P4831 unu
MCP-63

Jluanazon 0+-500 Om, npuse-
neHHas nmorpemHaocTh £0,05%

MNMmurtanus curgana TEpMOMETpa
COMMPOTUBICHUA

[ToreHnuoMeTp

MU KaauOpaTtop Ha-
MpSIKCHUS

[II1-63 unu YIINUII-60

Juanazon 0+100 mB, npuse-
neHHas norpemHoctsh +0,05%

MMmuTanus curHajiza T€EpMOdJIEK-
TPUYECKUX AATYUKOB (TEpMO-

nap)

AMmepMeTp nudpo-
Boit CA 3010/1-485

M3MepeHue Toka, npeebl
usmepenuii 10MA, 30mMA
norpemHocTth + 0,1%

KouTtpons Beixoma (4-20) MA

MeraomMmmeTp
®4102 unu M4122

MakcuMallbHOE HaNpsKeHHe
ne menee 1500 B,
norpemHocTs +£15%

KOHTpOHB COIMPOTUBJICHUS U30-
AN

bnok nutasug

= 24B, peryiaupyeMblil BbIX0]

IlnTanne HU3MCPUTCIIA NOCTOSAH-

b5-29 (18-30)B HBIM TOKOM

Pe3uctopsi: Homunan 1 OmMt5% u HomMu- |[MIMuTaTop Harpys3ok BbeIXOJa
C2-33-2-1; Ham 500 OM+5% (4-20) MA

C2-33-2-500

OTBepTKa JlezBue 2 MM 3aXUM MPOBOJIOB B pa3beMe

XT-1 u XT2 «Jlatauky

Cocyn Jrroapa unu
TepMoc

Co3naHue TemnepaTtypbl TpOu-
HOW TOYKH BOJHI (BOoxa-jen
0°C)

Crabunuszauusa «XO0JOAHOTO
crnas» npu 0 °C

TepmocTaT mapoBoOil
ruma TII-2

TemnepaTypa KUMEHUS BOJbI

(95-102°C npu 84-106 xlla)

IToepka [TIPOMA-UTM-P u
[TPOMA-UTM-MU-C

[IlpumeHsieMble TpPU TOBEPKE KOHTPOJIBHO-U3MEPUTEIbHBIC MPHUOOPHI JTOJIKHEI
UMETh NEHCTBYIONINE CBUAETENbBCTBA O MOBEPKE.
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7.2. TpeboBaHus k kBaau(UKAIIUU TTOBEPUTENICH U TpeOOBaHMs 0€30MaCHOCTH

7.2.1. U3mepurenu otHocsTcs K 0 Kiaccy 3aIlMThl YEJIOBEKA OT MOPAXKEHUS DJIEKTPUUECKUM TOKOM
no ['OCT 12.2.007.0-75.

7.2.2. Ilpu moBepKe u SKCILTyaTalliy U3MEPHUTENICH TOHKHBI COOM0aaThesl «MeKoTpacieBbie MpaBH-
Ja 1o oxXpaHe TpyAa (mpaBuiia 6€30MaCHOCTH) IPH SKCILTyaTallMK IEKTPOYCTAaHOBOK, YTBEPKICHHBIE
MuHHuCTEpCTBOM TpyJa U colranbHOro pazsutus P® u MunucrepctBom snepretuku PO» P/ 153-
34.0-03.150-00.

7.2.3 Ycrpanenue neeKTOB U3MEPHUTENS M 3aMEHA UX MMPOU3BOAUTCS TPU OTKIIOYSHHOM 3JIEKTpHYe-
CKOM MUTAHUU U OTCYTCTBUM JaBiieHUs B TpyoonpoBogax (it [IPOMA-UTM-P u I[IPOMA-UTM-
MU-C).

7.2.4 IIpu u3BICUYECHUN OXJIAXKIECHHBIX JATYUKOB U3 COCY0B J[proapa WM HarpeTbIX U3 TEPMOCTATOB
HE0OXO0JUMO TOJIb30BaThCS XJIOMYAaTOOYyMaXHBIMU NepuyaTkaMu. [Ipu paboTe co CTEKISTHHBIMU COCY-
namu J[proapa He0OXOAMMO MOJIBb30BATHCS 3AIIMTHBIMU OukaMu. He nomyckaercs yIuIOTHATH Jel B
CTEKJISTHHBIX COCYJIaX METANINYECKUMHU U OCTPOKOHEUHBIMU NTPEAMETAMHU.

7.3. YcnoBus NpOBEICHUS TTOBEPKH

[Ipu mpoBegeHUH NOBEPKH JOJIKHBI COONIOAATHCS CIEAYIOIMMUE yCIOBUS:
- TeMIlepaTypa OKpyxaromero Bosgyxa (20+5)’C, mpy 3TOM B Ipolecce MOBEPKH TEMIIEpaTypa He
JIOJDKHA MEHSATHCs Gosee yeM Ha +2°C;
- OTHOCHUTENbHAS BIAXXHOCTh OKpY:Karolero Bozayxa a0 80 %;
- aTMOC(EepHOE JIaBJICHHUE B IOMEIIECHNH, TJI€ IPOBOJAT NOBEPKY AOKHO ObITH (84+106,7) kIla;
- BUOpatusi, TpsICKa, yaapbl, HAKIOHbI, BIUAIOIINE HA padOTy U3MEPUTEIS, TOKHBI OTCYyTCTBOBATH;
- BBIIEP)KKA M3MEPHTEINS Tepe]l HadyaloM HCIBITAHUI TOCie BKIIOYCHUSI TUTAHUS JOJDKHA OBITH HE
MeHee 30 MUH;
- IUTaHUE OT ceTh nepeMmeHHoro Toka 220B (oT187 no 242B), 50I'u u nocrostHHOTrO ToKa(24+3)B;
- conpoTuBienue Harpy3ku (510+50)Om ansa TokoBoro Bbixoaa (4+20) MA;
- pabouee IMOJIOKEHHE M3MEPUTENS JODKHO OBITh B COOTBETCTBHH C PYKOBOJCTBOM IIO SKCILTyaTa-
107078

7.4. IloaroroBka K MOBEPKE

Hns mamepurens [IPOMA-UTM cobpath cxeMmy corjacHO puc.4 (BapHaHT ¢ TEPMOMETPOM COIPO-
TUBIEHU) Wwin puc.5 (6) Bapuant ¢ tepmomnapoi, st [IPOMA-UTM-MU-C — cxemy coriacHo
puc.7.

B nanpHeimeM 3Ti cXeMbl HCII0JIB30BATh JJIsI COOTBETCTBYIOIIUX OIEPALIMI ITOBEPOK.

W3mepuTenp ycTaHaBIMBAIOT B HOpMaIbHOE pabouee MOJI0KEHHE B COOTBETCTBUHU C €TI0 OMMCAHUEM.

N3mepuTenb BbIACPKUBAIOT BO BKIIOUEHHOM COCTOSTHUU HE MeHee 20 MUH., KOHTPOJIIUPYS MPU 3TOM
HalIuyue HUQPPOBOM MHIWKALWU U CIIy)KeOHOM MH(OpPMAlUKU B COOTBETCTBUU C PYKOBOJCTBOM IO
JKCIUTyaTaluu.

7.5.11poBeneHne OBEPKU

7.5.1.BHemIHUN OCMOTp
Ilepen mpoBeaeHNEM HOBEPKH IPOBEPSIOT:
— COOTBETCTBHE KOMIUIEKTHOCTH ASKCIUTyaTallMOHHOW JOKYMEHTAIlMd Ha W3MEpPUTENh KOH-
KPETHOTO THIIA;
— OTCYTCTBHUE MOBPEKACHUI HAPYKHBIX TIOBEPXHOCTEH U APYTUX A(PEKTOB KOPITyCa;
— YETKOCTb M300pa’keHUi, HaAMCce Ha MAPKUPOBOYHON TaOIHUYKE;
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7.5.2. OnpoGoBaHue

Jns onpo6oBaHusg coOpaTh cXeMy corjacHo puc.4 (BapmaHT ¢ TEPMOMETPOM CO-
NPOTUBIEHUS) UK puc.5(6) BapuaHT ¢ TeEpMOIMapou.

B nmanpHeimemM 3T CXEMBbl HCHOJB30BAaTh JJS COOTBETCTBYIOIIMX ONMEpaluid Mmo-
BEPOK.

HN3mepurenb ycTaHaBIMBAIOT B HOpMalbHOE pabodyee MOJOXKEHHE B COOTBETCT-
BUU C €r0 OMHCAaHUEM, MOJAIOT 3JICKTPONMUTAHUE U CIUYAIOT HAa UHAUKATOpPE BEPCHUIO
NpOrpaMMHOTO o0ecrnedyeHus ¢ 3asBICHHBIM:

-ul.04 — gna IPOMA-UTM;

-u2.01 — gna IIPOMA-UTM-MU-C.

N3MmepuTenb BBIAEPKHUBAIOT BO BKIUYEHHOM COCTOSHUH He MeHee 20 MUH., KOH-
TPONUPYS TPU ITOM HalWdue NUPPOBON HMHIAMKAIUU U CIyXeOHOU mHDOpMamuu B
COOTBETCTBUU C PYKOBOJCTBOM IO IKCIJIyaTallUH.

[IpoBepsitor paboTOoCHOCOOHOCTh, UMUTUPYS BBIXOJHOW CHUTHAJ OT MEPBUYHOTO
npeobpa3oBarenss TeMIepaTypbl OT HUXKHErO MPEIEJIbHOTO0 3HAaYEHHUs [0 BEPXHETO
Mara3uHOM comnpoTuBiaeHU. [Ipu 3TOM HOJMKHBI HabNOOATHCA:

-U3MEHEHHNE BBIXOJHOTO TOKOBOTO curaia or 4 MA go 20 MA;

-U3MEHEeHHUE MOKa3aHUN MHIMKAIMK OT HUKHErO J0 BEPXHEro mpeaeia;

CBEUECHHE CBETOIMOJ0B «MAX 2y, «MIN 2» (kpacHbl€) u
«MAX 1», «MIN 1» (3eneHnsie) Mpu BBIXOJE TEMIEPaTyphl 3a YCTAHOBJIEHHBIC TPAHU-
Bl JWAana3zoHa.

A2 A1
MPOMA-UTM MCP-60
PC [| Rs232/Rs485 13 ‘| |— == ———= |
UEMb | Kowm.
RS-485 A Dme_ XT1 XT2 | " "
A3 | " DATUMK
~. RS-485 B | 2
— = N[ ema | Llens |
_:+ | -(4-20) mA | L - \
<« MAXIHP | 5 |—— 1 Jnur"+ T \
€—— MAXI+MINA | 6 |— 2 BXO,U, nn ‘\ ‘ RX
B cxemy aBTomMatuku | € |LMIN.AHP_| 7 — ol |
< MAX2HP | 8 |—— 3 BXO,EI, - ;
€—— MAX2+MIN2 | 9 f— 4 JI.MT nn \
G3 «— unone | 0 — | :
~ + + 24V 1
=248 _ GND 1 \
L-220B,50Hz &————j-220v, 500z | B | L
N €———————N-220V,50Hz | 1 | —

Puc.4. Cxema noBepKku rpaiyupoBKHU
Cc TepMomnpeoOpa3oBaTeleM COMPOTHUBICHHUS.

Al — mpeo6pa3oBatenb untepdeiica RS-232 / RS-485 ¢ ranbBaHnueckoi pa3BA3KOH
tuna ADAM-4520, A2 — II9BM PC c nporpammusim obecneuenuem ansi SCADA cuc-
teMbl, A3 — Amnepmetp nudposoit CA 3010/1-485 (Mmunnuammepmetp 0-30 MA),

R — Harpyska TokoBoro Beixona R=500 Om, G3 — UCTOYHHUKH NIOCTOSSHHOTO ToKa 24B ¢
nonycTUuMbIM TokoM 0,2A Ha onuH npubop.
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Puc.6. Cxema noBepku rpaagyupoBku ¢ tepmonapoit tuna XK (L).

A2 A1
MPOMA-UTM
PC [] Rs232/Rs485 g ********* \
|t |
XT2 | " OATUMK "
A3 RS-485 B | 2 Ar-63
r—t@' = GND | 3 wewa ) Llens | )
e — 1-(4-20)mA | L ] \ +
«——— MAXA-HP | 5 1 |Jur"+ [ O
— 1 |
—— vAXMINT | 6 F— 2 |Bxog "+"
B cxemy asTomMaTukn | € LMIN.tHP | 7 —1 vl | Ux
e MAX2HP | 8 |——) 3 BXOJJ, - i
€—— MAX2+MIN2 | 9 |— 4 JHVIT nn \ /
G3 <« wnare | 0 — | : —1O -
~ - +24V "
=248 _| GND ) \
L-220B,50Hz ¢&—————— -220v,50Hz | 3 \ L
N €——————N-200V,50Hz | T \ -
JNIEQ
BOJA
TEPMOC
HC.)D. X€Ma MNOBECPKU TpadYUPOBKHU C TEpMOIIa oUW THIIA .
Puc.5. C p panyup p p XA (K
A2 A1
MPOMA-UTM
PC[]Rrs232Rrs485s A[1 |~ —————— \
I B LIEMb KoHm XT1 |
| RS-485 A | 1 " "
A3 RS-482 B | 2 XT2 | " BAT4MK
— = oo | wewa | Llerb | nn-63
_'_' | -(4-20) mA L nyn \
Y e—— AP |5 — 1 Jnnr"+"| \ O +
< VAXIHMING [ 6 — 2 |Bxog "+"
B cxemy aBTomatuky | €| MINHP | T — vl | Ux
e MAX2HP | 8 |—— 3 BXO,EI, - ;
€—— MAX2+MIN2 | 9 p— 4 JI.WIT nn \ /
G3 «—Jwnone | 0 — | : —O -
| ~ +: + 24V [
=248 | GND 2 \
L-220B,50Hz ———— -220v,50Hz | B \ L
N €—————N-220V,50Hz | 1 | -
TNIEQ
BOJA
TEPMOC
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[TPOMA-UTM-MA-C

| | oW 436500 HemoyHuk
| |/ numaHus
: >>| [l
| 1| 2B g
| oo 248 2 ~220B
| 7 | CuzHon A = ¢ ¢_
: Yemabka \ k{\
: L \ ‘ ‘\.‘_‘..\ ?
| : g ..\\. J——
| '\\I ‘.\‘ p—
—— e — — \ \_/lpudigp £ mokobu Brodoy
r b
\_ Burod +248
flam4uk
memnepamupel

Puc.7. Cxema nonkntwuenus uzmepurensa [IPOMA-UTM-MU-C.

7.5.3 OnpeneneHne OCHOBHOM NPUBEIECHHOW MOTPEMIHOCTH.

IIpu nepruoan4yeckoil MOBEPKE OCHOBHYIO NMOTPEMIHOCTh ONPEAENSAOT B JBA IHK-
Ja: 10 KOPPEKTHUPOBKHM Juana3oHa M3MEHEHHUS BBIXOJHOTO cUrHaja (KaauOpoBKa) H
nocJjie KOPpEeKTUPOBKH auamna3zoHa cornacHo Ilpunoxenus B.

JonyckaeTrcs BTOpPOW LUKI HE MPOBOAUTH, €CJIM OCHOBHAs NpPUBEJEHHas IO-
FPEIIHOCTh COOTBETCTBYET . 1.2 PO.

OCHOBHYI0 NPUBEIEHHYI NOTPEIIHOCTb OMNPEAEISIOT B 5 TOYKAX, paBHOMEPHO
pPacnoJIO)KEHHBIX B IMANa30HE U3MEPEHUM.

IToBepka ¢ TepmonpeoOpa3oBaTeasiMHU CONPOTUBJICHNS .

JAns ompeneneHUss MOTPENIHOCTH HM3MEPEHUS HM3MEpUTENed MOAKIIYUTh K €ro
BXOJY BMECTO JaT4MKa Mara3uH CONPOTUBJIEHUNH B COOTBETCTBUM CO CXEMOH mHOJ-
KJoueHuss puc.4 mo 4-x NPOBOJAHOW cXeMe€, CONPOTHUBIEHUS MNPOBOJOB KOTOpPOH
noJxkHO ObITh He Oonee 50 Owm. [locnenoBaTenbHO ycTaHaBJAMBAs Ha Mara3vHe 3Haue-
Hus conpotusieHuil mo 'OCT 6651-2009, coorBeTcTByHOImKUE TeMIeparypaM B KOH-
TPOJNIBHBIX TOYKaxX BeIOpaHHOTO Auana3zoHa u HCX - ykazauHbIX B Tabuuie 7 oiis gart-
yukoB TCM u B tabnune 8 ans natuukoB TCII - 3adukcupoBaTh mokazaHus HuUPpo-
BOT0O MHJAMKATOpPa U BBIXOJHOTO TOKOBOIO CHUTHAajla MO MHJJIMAMIEPMETPY IS Kax-
IO KOHTPOJIBHOW TOYKH.

Tabnuma 3Ha4YeHUN CONMPOTHUBICHUN MeJHBIX TepMoNpeoOpa3oBaTesiell B TOUKax
noBepku auamna3zonoB [IPOMA-UTM.

TaOnuua 7
Huanazon uzmepe- | Tun HCX npeobpa- Koutponupyemsie Touku, °C
Huu,’C 30BaTens ConpoTuBieHue TepmonpeodpazoBarens,Om
250 = 4200 TCMS50 -50 0 +50 +150 +200
Wigo =1,426 39,345 50 60,65 | 81,95 192,615
2100 = 4200 TCM50 -100 -40 +20 +140 +200
Wioo=1,428 28,265 | 41,39 54,28 179,945 192,775
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50 = 1200 TCM100 -50 0 +50 +150 +200
Wioo=1,426 78,69 100 121,30 | 163,9 | 185,23

100 + 4200 TCMI_OO -100 -40 +20 +140 +200
Wioo =1,428 56,53 82,78 108,56 | 159,89 | 185,55

Boixoonoit mokoewtit cuznan, mA 4,0 7,2 10,4 16,8 20,0
Jonyck Ha TOKOBBIW CHTHAJI, MA +0,08 +0,08 +0,08 | 0,08 | £0,08

Tabnuua 3HaYeHUN CONMPOTHUBICHUN MIATHHOBBIX TepMomnpeobpazoBareacii B

TOoukax noBepku auanaszoHos [IPOMA-UTM.

TaOnuma 8
Juamazon u3- |Tunm HCX npeobpa3oBa- Kontponupyemsie Touku, °C
MepeHui,’C Tens ConpoTuBieHue TepmonpeodpazoBarens,Om
100 = +600 TCII50 -100 +75 +250 | +425 | +600
Wigo =1,385 30,13 | 64,495 | 97,05 [127,835[156,855
100 = 4600 TCII50 -100 +75 +250 +425 +600
Wioo=1,391 29,82 64,72 197,795 129,08 |158,585
100 < 1600 TCII100 -100 +75 +250 +425 +600
Wioo =1,385 60,26 | 128,99 | 194,1 |255,67 313,71
100 < 1600 TCII100 -100 +75 +250 +425 +600
Wio0=1,391 59,64 | 129,44 195,59 | 258,16 | 317,17
Boixoonoit mokoewtit cuznan, mA 4,0 8,0 12,0 16,0 20,0
Jonyck Ha TOKOBBIW CHTHAJI, MA +0,08 +0,08 +0,08 | 0,08 | £0,08

IloBepka ¢ TepMO3JIEKTPOAHBIMH MPeo0pPa30BaTEJAMH (TepMONIAPAMM): JIs1 ONPEIEICHUs
norpemHocTd u3Mepenus npudopos [IPOMA-UTM noakIio4YUTh K €ro BXOJIY BMECTO JaT4HMKa I0-
TEHIMOMETP B COOTBETCTBUHU CO CXEMOW MOAKIIOUEHHS puc.S win puc.6. [logroroButs cocyn Jproa-
pa (Tepmoc), 3aI0JTHUB €ro Ha 1/2 AUCTUIUTMPOBAHHOMN BOJIOH U JIHJJOM — JIBIUHKU JOJKHBI TUIaBaTh B
Bojie. B Tepmoce obGecnieunBaercs papHoBecHas Temmneparypa 0 °C. [TomecTuTs B TEpMOC TEpMOTIapy
rpaxyupoBku XA (K) unu XK (L) ¢ oTKpbeITBIM ciaeM (OMOPHBIN criaid) - TUI criasi JOJIXKEH COOTBET-
CTBOBATh IPalynpOBKE UCIIOIB3YEMOM IIPH 3KCIUTyaTanuu TepMonapsl. [locnenoBarensHo 3a1aBas Ha
noteHuomeTpe BenuuuHbl TepMoI.J[.C. mo 'OCT P 8.585-2001, cooTBeTcTByIOIIME 3aJaHHBIM
temrepatypam no tabiuie 9 miss HCX rpagyuposku XK unu mo Tabmuue 10 nus HCX rpagyupoBku
XA - 3adukcupoBaTh MoKa3zaHus MUGPOBOTO MHAUKATOPA U BBIXOJHOTO TOKOBOTO CHTHAJIA MO0 MUJI-
JIMaMIEPMETPY ISl KaXKI0i KOHTPOJIBHON TOUKH.

Tabnuna 3naueHuit TepMmoDJ[C TepMoOdTEeKTPOaAHBIX IpeoOpa3oBareneit Tuna XK

(L) B Toukax moBepku nuana3zonos [IPOMA-UTM.

TaOmnuma 9
HAuanaszon u3- | Tun HCX Tepmonapsl KounTtponupyemsie Touku, °C
mepenui, °C 3amaBaemas tepmodJIC, mB
-50 +200 +400 +600 +800
-50 = +800 XK (L) 23,005 14,560 | 31,492] 49,108 66,466
Bovixoonoiit mokoewtit cuznan, mA 4,0 8.7 12,47 | 16,23 20,0
JlonycKk Ha TOKOBBIW CHTHAJ, MA +0,08 +0,08 +0,08 | £0,08 | +£0,08
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Tabnuna 3Havenuit TepmoDJ[C TepMOdITEeKTPOAHBIX IpeoOpa3oBareneit Tuna XA
(K) B Toukax noBepku nuanazonos [IPOMA-UTM.

Taomuma 10
- Kourponupyemsie Touku, °C
HHaHaS?H 0H3 Tun HCX Ttepmonapsl P 4
mepenuii, °C 3anaBaemasa tepmod/IC, MB
. -50 +300 +600 +900 | +1200
-0 = +1200 XA (K) -1,889 | 12,209 | 24,905(37,326 |48,838
Boixoonoin mokoewtii cuznan, mA 4,0 8,7 12,47 | 16,23 20,0
Jlonyck Ha TOKOBBIW CHTHAJ, MA +0,08 +0,08 +0,08 | +0,08 | 0,08

HMpudopsl nasa npoepku INPOMA-UTM-MHU-C noaAKJKOYUTH COTJACHO CXe-
MBI puc.7

g namepureneit [IPOMA-UTM-P u IIPOMA-UTM-MHU-C nosepky npou3BoAuTh B 2-X pe-
nepHbIX Toukax: mpu temmneparype 0°C, ucnonb3ys cocya Jproapa W npu TemrepaType KHUISIIei
JucTiupoBaHHo# Bojsl - 100°C (95-105°C), ucnonb3ys napoBoit Wi MacisHbIi TepmocTat. B ka-
YeCTBE KOHTPOJIBbHBIX UCIOIB30BATH ATAJOHHBIE TEPMOMETPHI € a0COIIOTHOM MOTPEUIHOCThIO HE 00-
snee £ 0,1°C.

Tabnuna KOHTpOJBHBIX TOUek A uzmepureneit [IPOMA-UTM-MU-C.

Tabmuma 11
[wnana3on Tun HCX npeobpazoBaTesnst Kontponupyemsie Touku, °C
u3Mepenui, °C
-50 +~+200 TCITI100 W100=1,385 L0 +100
BrIxoaHO# TOKOBBIM curHain, MA 7,2 13,6
Jlomyck Ha TOKOBBIN CUTHAJ, MA +0,08 +0,08

7.5.4 Paccuutarth AJis KaXJA0H KOHTPOJIbHON TOYKHM OCHOBHYIO NPUBEIEHHYIO
NOTPEMHOCTh HHAMKAIIUU TeMIepaTypsl o Gpopmyie:

) Tuzm — Tmab

*100% ,
Tn
rae: T,,; — TaOnWMuHOE 3HAYEHUE TeMIepaTyphl B 3aJJaHHON KOHTPOJbHOU Touke, °C;
Ty;n — MOKa3aHUS UHAMKATOpPA U3MEPUTEJS B 3aJlaHHON KOHTPOJIbHOU Touke, °C;
Tn — HOpMHpYyHOUIEE 3HAYECHHE, PABHOE PA3HOCTH MEXAY BEPXHUM U HUKHHUM

npenenamMu auamna3zoHa usmepenus, °C.
7.5.5 Ilpu moBepKe Takke ONmpeAeisieTcs MOTPEIHOCTh NpeoOpa3oBaHUsl CUTHA-
jJa ¢ TepMonapsl UM TEPMOMETpPa CONPOTUBIECHUSA B TOKOBBIM curHai 4+20 MA.

JlomycTuMbie OTKJIOHEHHS TMPUBEACHBI B COOTBETCTBYWIMUX Tabmumax 7, 8, 9,
10, 11.

OCHOBHYI0 NOTPEMIHOCTH 7/ TOKOBOTO BBIXOJHOI'O CHUIHajla B KOHTPOJHUPYEMOU
TOYKE OMPEACNAIT Mo popMyie:
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-1
Y= 100%

max _IO
rae: [ — neificTBUTENbHOE 3HAUYEHHE BBHIXOJHOTO cUTrHaia (MA);
I, — pacueTHOE 3HaAUYE€HUE BBHIXOJAHOTO cUrHana (MA);

I, — HU>)KHUH Npegen U3MEPEHUH BBIXOJAHOIO CUrHana, paBHbId 4 MA

I__ — BEepXHUU mpeaen U3MEPEHUN BBIXOJHOTO CUTHaNa, paBHbBIA 20 MA

max
PacueTHOoe 3HaueHHME BBHIXOJHOTO CUTHaNa JJis BRIOpAaHHOrO Juana3oHa TeMIepa-
Typ ¥ TUIIAa TEPMOMETpPA CONPOTHUBIEHUS ONPEAEHAIOT N0 popMyJe

I -1
ma. 0
[, =—"—T+1
T 0
max 0
rae: T — TemmepaTrypa, COOTBETCTBYIOIIAas MOBEPSIEMOMY CONMPOTUBIICHUIO;

T, — HUKHee 3HAa4YeHUE TeMIepaTyphl [ BBIOPAHHOIO TUIIAa TEPMOMETpPA COMpPO-
TUBJICHUS U JMaNa30Ha U3MEpPEHUH

T .. — BepXHee 3HaAuYeHHE TeMIepaTypbl Ui BBIOPAaHHOTO THUIAa TEpMOMETpa CO-
NIPOTHUBJICEHUS U JHANA30HA U3MEPECHUN.

7.5.6 OCHOBHYIO NPHUBEACHHYI MOTPEIIHOCTh CHEAYeT ONpeleasiTh NpU MATHU
3HAYEHUSAX HU3MEPSAEMOr0 mapamMeTrpa, BKJIKUYas FPaHUYHBIC 3HAYEHUS AMaNa3oOHa H3-
MepeHHi. JlomycTUMO€E 3HAUYEHHE OCHOBHOMW NMPUBEJAEHHON MOTPEMIHOCTU UHAUKALUU
Y ¥ TOKOBOro BBIXOJa 7 - 0,5 % npu pabore c TepMOMEeTpaMH CONMPOTUBIECHUSA U

1,0% npu pabGoTe ¢ TepMomapaMH, BKJIOYasi NOTPEHIHOCTh KOMIEHCAIIUU «XOJOJHO-
ro» cmoas.

7.5.7 OnpeneseHue NOTPEUIHOCTU MHIUKAIMU AOMYCKAaeTCd COBMENlaTh C OMe-
panguiaMu IO ONPCACICHUIO OCHOBHOMH HpPIBC,Z[GHHOﬁ NorpC€mHOCTH TOKOBOTO BbIXOJA.
B cnydae HeBBIMOJHEHUS NaHHOTO TPeOOBaHHI HEOOXOJMMO MPOBECTH KaJIHOPOBKY
npubopa B COOTBETCTBUM C YKa3aHUSAMH, MU3JI0KEHHBIMU B PYKOBOJCTBE MO JKCIJIya-
TallMi, U BHOBb MOBTOPUTH pabOTHl Mo ompeaesieHUI0 norpemHuoctu. [loBTopHbBIE pe-
3yJbTAaThl CHUTATh OKOHYATCJIbHBIMU.

7.5.8 TloaTBepKIeHHE COOTBETCTBUS MTPOrPAMMHOTO OOECTICUEHUS CPECTBA U3MEPECHHUS.

7.5.8.1 Metoauka noareepsxkaeaust coorBerctBusa [10 CU npu nosepke.

[Ipu mpoBeneHHMH TOBEPKH BBIMONHAIOT onepanuio «[loaTBepikIeHue COOTBETCTBHS MPO-
TPaMMHOTO 00ECTIeUeHUs», TPUBEACHHYIO B COOTBETCTBYIOIIEM Pa3/ielic METOANKHU TTOBEPKHU.

7.5.8.1.1 Onpenencare HOMepa BepcHH (MICHTH(PUKAITMOHHOTO HOMEPA) MPOTrPaMMHOTO 00ec-
MEYCHHUS.

Jlns onpenenenust HomMepa Bepcud (MACHTU(UKAIIMOHHOTO HOMEpa) MPOrpaMMHOTO obecreye-
ausa [1O «ITPOMA-UTM» u 1O «I[IPOMA-UTM-MU-C» HEOOXOAUMO BBIKIIOYHUTh U BKIIIOYHUTH
npubop. [Ipu BKiIFOUEeHUU MPUOOpPA HA IKPAH BBIBEIETCS HOMEpa Bepcuu (MACHTH(DHUKAIIMOHHOTO HO-
Mepa) nporpammHoro obecniedeHust: [10 «[TIPOMA-UTM» —ul.04, puc. 8,

I10 «ITPOMA-UTM-MHU-C» - u2.01, puc. 9.
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u Y

Puc. 8. Homepa Bepcuu (MaeHTH(PHUKALMOHHOTO HOMepa) mnporpammHoro otecneuenus 10

«JTPOMA-UTM».

Puc. 9. Homepa Bepcuu (MaeHTH(PHUKAIIMOHHOTO HOMEpa) mporpammuoro obtecmneuenus [10

«IIPOMA-UTM-MHU-C».

[Tpu npoBeneHUy ornepanuii MOBEPKU JIOIYyCKAETCsl BECTH MPOTOKOJ IPOU3BOJIBLHOM

(bopMBL.
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7.6. ObopmieHue pe3ybTaToB MOBEPKU

7.6.1. IlonmoxuTenabHbIe pe3ybTaThl TOBEPKU AOJIKHBI ObITH OPOPMIICHBI:

- IpU TIEPBUYHON TIOBEPKHU B MACIIOPTE U3MEPUTENS MTPOU3BOJUTHCS 3alUCh C YKa3aHUEM Jia-

ThI TIOBEPKH, CTABUTCS TOMAMUCH JIMIIA, BHITIOJHUBIIETO MOBEPKY C HAHECEHHWEM TrOCYIapCTBEHHOTO
MOBEPUTENHHOTO KJIeiiMa

- TIPY TIEPUOJINYECKON TIOBEPKH BBIIAETCS CBUJAETEIHLCTBO O MOBEPKE MO (Hopme, YCTaHOBIICH-
ot B IIP 50.2.006-94.
7.6.2. Ilpu oTpunaTeabHBIX PE3yIbTaTaxX MOBEPKU U3MEPHUTEIb 3aIPEIIAIOT K TPUMEHEHUIO0, TIOBEPH-
TeIbHOE KIEHMO TracsT, CBUAETENHCTBO O IOBEPKE aHHYIUPYIOT, TOBEPUTENbHBIE KJIeMa, BBIMOJ-
HEHHBIE B BUJIC HAKJIEEK, YHUUTOXKAIOT.

7.7. HopMaTUBHBIE CCHUIKU

B nacrosem JAOKYMCHTC UCIIOJIb30BAHbI HOPMATUBHBIC CCBUJIKHU HA CIICAYIOINHUEC CTAHAAPThI:

7.1. TIP 50.2.006-94 TocynmapcTBeHHas cucTeMa 0OeCrieYeHHs €AMHCTBA U3MEPCHUM.
ITopsimok NpoBeneHUS TOBEPKU CPEACTB U3MEPEHUN

7.2.TOCT P 8.585-2001 I'ocymapcTBeHHas crucTeMa 00ecreueHus eIMHCTBA H3MEPEHUH.
TEPMOIIAPHI. HomuHabHBIE CTATHYECKHUE XapPAKTEPUCTUKU MTPE0oOpa3OBaHMUS.

7.3.TOCT 6651-2009 T'ocynmapcTBeHHas cucTemMa o0ecriedeHus €AMHCTBA U3MEPCHUM.
TEPMOIIPEOBPA30OBATEJIN COITPOTUBJIEHUA 13 IVIATUHBI, MEJI 1 HUKEJIA.
OO01ure TexHUYeCcKue TpeOOBAHUS U METO/Ibl UCIIBITAHUN

IIpumeuanue - Ilpu monp30BaHUN HACTOSAIIEH METOAMKOMN TMTOBEPKH 11€II€CO00pPa3HO MPO-
BEPUTH JICHCTBUE CCHUIOYHBIX CTAHAAPTOB B MHGOPMAIMOHHON CHUCTEME OOIIETO MOTh30BAHUS - HA
odunmansHoM caiite denepalbHOr0 areHTCTBa M0 TEXHUYECKOMY PEryJIUPOBAaHUIO U METPOJIOTUU B
ceTy VHTEpHET WM O €XETOAHO H3JaBaeMoMy HMH(OpMAalMOHHOMY YKa3zaTento «HarmoHanbHBIC
CTaHAapTh», KOTOPHIN OMyOJIMKOBAH 10 COCTOSHUIO Ha | SHBaps TEKyIIEro roja, U Mo COOTBETCT-
BYIOIINM €XEMECSYHO M3aBacMbIM HH()OPMAIIMOHHBIM YKa3aTelsiM, OMyOITMKOBAaHHBIM B TEKYIIEM
rony. Ecnu ccputounslif crangapt 3aMeHeH (M3MEHEH ), TO MPY MOJIb30BAHUN HACTOSAIIUM CTaHIapTOM
CJeyeT pyKOBOJCTBOBATHCA 3aMEHSIOIIUM (M3MEHEHHBIM) CTaHAapTOM. Eciau cchUlouHBIN cTaHgapT
OTMEHEH 0e3 3aMEeHbI, TO MOJIOKEHHE, B KOTOPOM JlaHa CChLIKA Ha HEro, MpUMEHSETCsl B YacTH, He 3a-
TParuBaroILEH 3Ty CCBUIKY.
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MPUITOXEHUE A

FABAPUTHBLIE YEPTEXW USMEPWUTENEN NMPOMA-UTM

100 70

L+136

e M20x1,5 d
i =

L +42

Puc.10. N'abaputHbin yepTtex nameputens NMPOMA-UTM-P.
L — AnnHa nNOrpyXHoOW 4acTu YYBCTBUTENbHONO 3f1eMEHTa
(L =60;80;100;120 unu no 3akasy go 500 mm).

Puc.11. Bpeska B wut nameputensa NPOMA-UTM-LL.
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XT1

Bud A
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Bud b

Puc.12. N'abaputHbii yepTex nameputena NMPOMA-UTM-LL.
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Punc.13. NabaputHbin yeptex nameputens MPOMA-UTM-H.
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NMPOMA-UTM

www.promav.ru

1 U3MEPUTENL  °C

ﬂ

TEMMNEPATYPbI

X2

Puc.13a. NabaputHbii yeptex nameputens NMPOMA-UTM-HK.
( HACTEeHHbIN BapuaHT C KIEMMHOW KOMMYyTaunen gatymka temnepartypbl —
KpbilWKa cHATA)
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NMPUNOXEHWE B

CXEMbl BHEWHWX COEOUHEHWNW

A2 A1

NMPOMA-UTM
PC [ Rs232/Rs485 g |— == g
LLEMNb KUHm_. }
| RS-485 A | 1 XT2
A3 RS-485 B | 2 /
e B | jwewa | Llens | |\
_:+R 1-(4-20)mA | L 1 1" [
S MAXIHP | 5 | '“ . / ‘
— unsmaxa| 6 F— 2 |Bxop"+'H ] BKIR)
B cxemy aBTOMaTMkM | € |_MINA-HP_| 7 3 B wol |
<« wax2HP | 8 Xon - \ /I
€ MN2MAX2 | 9 [ 4 |Jmrt"
G3 —J wmore |0 — _T_
=048 *| +24V 1 ‘
- GND 2 -
L-220B,50Hz &—— - 220v, 501z | B |
N €—————\-220v, 50Hz | 7777777J

Puc.14. Cxema nogknwdyeHusa nameputena NMPOMA-UTM k TepmomeTpy
CONPOTUBIIEHNS MO 4-X NPOBOAHOW NUHUN.

A2 A1
L NMPOMA-UTM
PC [ | Rs232/Rs485 g - —————— |
LIEMb KoHm. |
RS-485 A 1 XT2 ‘ " "
A3 | RS485 B > OATYMK
D a—— G| wewia | Llenb |
_._.+R 1(4-20)mA | & L — /
€ MAXAHP [ 5 [ 1 |J ut."+ | _\
€ MIN.1+MAXA| 6 [ 2 Bxon "+"H
B cxemy aBTOMaTukM | € |_MIN.1-HP_| 7 — A — ‘1 \ \ BK (R)
€| MAX2HP | 8 [ 3 BXO,D, - : I .
€ MIN2+MAX2 | 9 [ 4 JI'IVIT " |
G3 — T unorwe |0 F— ‘ :
=24B + + 24V n
- GND ? \
L-220B,50Hz &———L-220v, 500z | 13 \ L
N €———N-220v.50Hz | \ —

Puc.15. Cxema nogknwdveHusa nameputena NMPOMA-UTM k TepmomeTpy
CONPOTUBIIEHNS MO 2-X NPOBOAHOW NUHUN.
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A2 Al MPOMA-UTM

PC [| Rs232/Rs485 g | === 7
LIEMb KnHm_. ‘
XT2 |

|

RS-485 A 1
A3 RS-485 B

+@' GND

= knewva | Lienb

2

3

g N |-(4-20)mA | &
MAX.1-HP | 5
6

7

8

€ MIN.1+MAX.1

B cxemy aBToMaTtukm | €|_MIN.1-HP
€1 MAX.2-HP

€ MIN2+MAX.2 | 9. JHI/IT. .
G3 €——— MIN2-HP | 10 _T_
248 : I + 24V i ‘ ——
GND 2 -

1-220B,50Hz ¢——— 207, soma | |
N €——————N-220V,50Hz | 1 |

ENGTRYITNY N
(o]
S
=l
2=
oY
X
N\

Puc.16. Cxema noagkntwo4deHunsa nameputena NMNPOMA-UTM k Tepmonape.

TexHu4Yeckue mpebogaHus

BK(E) — Tepmonapa, nogkntoyaTb KOMANEHCALNOHHBIMW NPOBOLAMMN.

BK(R) — TepmomeTp conpoTuBieHUsa, nogknwyaTtb MegHbIMM NpoBogaMun C
ceyeHunem ot 0,5 o 1,5 mm?, gnuHa nameputenbHom nuHum He 6onee 100 m.

R — Harpys3ka TOKOBOro Bbixoda, Npu nocrnegoBatefnibHOM BKMNHOYEHUU NPU-
6opoB cymmapHasa — He 6onee 500 Om), A1 — npeobpasoBaTenb UHTepdelica
RS-232 / RS-485 tnuna ADAM-4520, A2 — T13BM PC ¢ nporpaMmmHbiM obecne-
yeHnem gna SCADA cuctembl nnu OPC-cepBep,G3 — UCTOYHUKN MOCTOSAHHOTO
Toka 24B ¢ ponyctumbim Tokom 0,2A Ha oguH npubop.

HanpaxeHune nutaHma NMPOMA-UTM-P n NMPOMA-UTM-MUN-C Tonbko OT
MCTOYHNKA NUTaHna =24B NOCTOAHHOroO TOKa, ANS ApYyrux mogudukaumn BO3-
MOXHO nogkni4veHune kK cetn ~220 B nnun 6noky nutaHusa ¢ sBbixogom =24B no-
CTOAHHOrO TOKa.

[1POM A'MTM'MF 'CJ W 43650 MemoyHuK

I/ numaxus
>> | UEnb
1| +24B ]

¢

B ¢~2205

¢

e

(A)
Yemobikn \ \\/

“\. \ |
. A i

|
_—— f —— N \ fpudap ¢ mokobsvs Brodor

N

|
|
|
|
|
|
| 7 | CuzWan
|
|
|
|
|
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\ Buxad +248
Jamyuk
meMnepamupsl

Puc.17. Cxema noakntwo4deHunsa nameputena NMNPOMA-UTM-MU-C.
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MEHK HACTPOEK unameputensa NMPOMA-UTM

MPUNOXEHWE B

Ne MapameTp Ha HasHayeHune napameTpa Bo3moxHble 3HayeHue no
n.n. | gucnnee (Bbl- 3HayeHus (Bbl- | yMONYaHUIO
OupaeTtcs KHon- BupatoTcs
Kamu Tn|) KHOMKamu tn|)
1 tYPE Bbibop Tna tepmonpeob- | 0...5 0
pasoBaTens
2 rES Bbibop HomuHanbHoro co- | 50, 100 100
(Tonbko gns NPOTUBNEHMS AaTyMKa Nnpu
Tepmo- 0 rpag.C
COMpOTUBNEHNI)
3 PrL HwxHun npenen namepe- B 3aBucumoctun | 0
HUA OT TUNa gatym-
Ka
4 PrH BepxHuin npegen namepe- | B 3aBucumoctn | 300
HUSA OT TMna gaTym-
Ka
5 USto YCcTaHOBKa HUXXHErO npe- PrL... PrH PrL
pena curHanusauum MIN1
6 uUSt1 YcraHoBka BepxHero npe- | PrL... PrH PrH
pena curHanusaunm MAX1
7 uSt2 YCcTaHOBKa HUXXHErO npe- PrL... PrH PrL
pena curHanusaumnm MIN2
8 USt3 YcTtaHoBKa BepxHero npe- | PrL... PrH PrH
gena curHanmaaumm MAX2
9 SrEL YctaHoBka coctosiHus pe- | 0...4 0
NenHbIX BbIXO40B
10 drEL YcTaHoBKa 3Ha4yeHus 3a- 0...5 0
AepXkn cpabartbiBaHUSA
pernerHbiX BbIXxogoB (C)
11 GISt YcTaHoBKa rucrepesuca 0...5 0
cpabatbiBaHNS penenHbixX
BbIx040B (%)
12 USrd YcTaHoBKa 3Ha4yeHus yc- 0...6 3
pegHeHus ALIT
13 Adrr Anpec npubopa B cetn 0...255 1
MODBUS
14 bAUd YCcTaHOBKa CKOPOCTH 0...6 2
npuema/nepegaun UART
15 OuUt YcraHoBka Tuna tokosoro | 0...1 0
BbIxoAa
16 | 4 HacTporika ToKoBOro Bbl- - -
xofa Ha 4 mA
17 | 20 HacTtpoika TOKOBOro Bbl- - -
xoga Ha 20 mA
18 SEt0 YcTaHoBKa 3Ha4YeHNS No- - -
NpaBO4YHOro KO3-Ta
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19 rSt C6poc HacTpoek - -

20 PS YcTaHOBKa napons Ha 0...99 0 — HeT napo-
BXO[ B MEHIO HACTPOEK ns

21 End CoxpaHeHne HacTpoekK n - -
BbIX0[

Onucaxune napamMeTpoB MEHIO.

«tYPE» - Tvn TepmonpeobpasoBartens:

0 - nnatuHoBble TC ¢ W100=1.391;

1 - nnatnHoBble TC ¢ W100=1.385;

2 - megHble TC ¢ W100=1.428;

3 - megHble TC ¢ W100=1.426;

4 - Tepmonapsl Tuna K (xpomens/antomens);
5 - Tepmonapsbl TMNa L (xpomens/konernsb);

«rES» - HomnHanbHoe conpoTtmenexHve gatydmnka npu 0°C (50 wnm 100 Om). doc-
TYNeH TONbKO Ans TepmoconpoTtueneHun (napametp tYPE < 4).

«PrL» - yctaHOBKa HWxHero npegena namepenus temnepatypbol Tmin (-100, -50
unm 0 °C B 3aBMCUMOCTU OT TUMNa gaTtymka);

«PrH» - ycrtaHOBKa BepxHero npegena u3MepeHus TemnepaTtypbl Tmax
(50...1200°C B 3aBUCMMOCTM OT TUMNA AaTymKa);

«USt0» - ycTraHoBKa HWxXHero npegena curHanusaumm MIN1 B gnanasoHe ot
HWXHEro A0 BEPXHEro npeaesioB naMepeHus. 1o ymonyaHuio yCTaHOBMEHO 3HAYEHNE
PrL+10 °C.

«USt1» - ycTaHoBKa BepxHero npegena curHanusaumm MAX1 B ananasoHe ot
HWXXHEro A0 BEPXHEro nNpeaesioB naMepeHus. 1o ymonyaHuio yCTaHOBMEHO 3HAYEHNE
PrH-10 °C.

«USt2» - ycTaHoBKa HWxXHero npegena curHanusaumm MIN2 B gnanasoHe ot
HWXXHEro A0 BEPXHEro npeaesioB naMepeHus. 1o ymonyaHuio yCTaHOBEHO 3HA4YeEHNE
PrL+10 °C.

«USt3» - ycTraHOBKa BepxHero npegena curHanusaumm MAX2 B ananasoHe oT
HW)XHEro 40 BEPXHEro npeaenos naMmepeHus. 1o ymonyaHuio yCcTaHoOBMNEHO 3Ha4YeHne
PrH-10 °C.

«SrEL» - ycTaHOBKa NONOXEHNA KOMMYTUPYIOLLMX KOHTAKTOB pene:

0 — HwkHuM npegen curHanmsauun (MIN1,MIN2) — HOpmanbHO-pa3oOMKHYTbIE,
BepxHun npegen (MAX1,MAX2) — HopManbHO-pa3oOMKHYTbIE;

1 — HwxHUM npegen curHanusaumm (MIN1,MIN2) — HopmanbHO-3aMKHYTbIE, BEPX-
Hun npegen (MAX1,MAX2) — HopManbHO-3aMKHYTbIE;

2 — HmxHun npegen curdHanusaumm (MIN1,MIN2) — HOpmarnbHO- pas3OMKHyThIe,
BepxHun npegen (MAX1,MAX2) — HopmaribHO-3aMKHYTbIE;
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3 — HmxkHun npegen curHanuadaumm (MIN1,MIN2) — HopmanbHO-3aMKHYThIE, BEPX-
Hu npegen (MAX1,MAX2) — HopManbHO-pPa3OMKHYTbIE;

4 — nonoxeHne KOMMYTUPYIOLLNX KOHTaKTOB perne yCTaHaBNMBaeTCHA MOSb30Ba-
Ternem c KoMmnbloTepa.

Mo ymonyaHuio yctaHoBreHo 3Ha4vyeHue 0.

«drEL» - ycTaHOBKa 3Ha4YeHUs1 3adepxku cpabaTbiBaHWsS peneiriHbiX BbIXOO4O0B B
cekyHaax. Bo3amoxHble 3HadeHust ot 0 go 5. MNo ymonyaHuio yctaHoBNeHO 3HaveHue 0.

«GISt» - YcTtaHoBKa ructepeauca cpabaTbiBaHUA penenHbiX BbIXogoB B % OT
ananasoHa mamepeHusi. BoamoxHble 3HaveHus ot 0 go 5. Mo ymonyaHutio yCTaHOBMEHO
3HayeHue 0.

«USrd» - YcrtaHoBka 3HadeHus ycpegHenusa ALLIM. OT1oT napameTp onpegensiet
CTeNeHb CrraXXMBaHUA BXOOHOrO curHana gartyuka. BoamoxHble 3HadeHust ot 0 go 6. MNpwu
Usrd=0 ycpeaHeHus HeT, npu Usrd=6 makcmmanbHoe ycpegHeHue. 1o ymonyaHu ycrta-
HOBMEHO 3HayeHue 3.

«Adrr» - Agpec npubopa B cetn MODBUS. BoamoxHble 3HayeHus 0...255. Mo
ymonyanuo Adrr=1.

«bAUd» - YctaHoBka ckopocTtu npuemal/nepegadn UART. Bo3aMoXxHble 3HA4YeHUS
0...6. Mo ymonyaHuio bAUd =2 (9600 60p).

3HauyeHne CkopocTb
bAUd UART (60a)

1200

2400

9600

14400

28800

57600

O~ WINI=~|O

115200

«OUt» - YctaHoBKa Tuna TOKOBOro Bbixoda. Bo3amoxkHble 3HauyeHnsa 0 n 1. [Mpwn
Out=0 TokoBbIN BbIxO4 npsamon (4..20 mA), npn Out=1 TokoBbIN Bbixod obpaTtHbi (20..4
mA). Mo yMOnyaHuio TOKOBbIN BbIXOL, NPSIMON.

«l__4» - Hactponka TokoBOro Bbixoga Ha 4 mA. [Ina Bxoga B 3TOT NMYHKT MEHIO
HeoBXoaMMO HaXaTb W yaepX1BaTb KHOMKy €< B TeUeHUM npuMepHo 2 cekyHa, Nocre Yero
Ha uHOMKaTope npubopa BbICBEYMBAETCA 3HAYeHWe 12-paspsagHoOro koga BHYTPEHHErO
undgpo-aHanorosoro npeobpasosatens (LLAIT) npubopa. WMN3mMeHsss ero 3HadeHue w
KOHTPONMPYSA 3Ha4YeHue Toka Mo MunmnamnepmeTpy MNOLKMHYEHHOMY K TOKOBOMY BbIXOA4y
npubopa, ycTaHoBUTE BbIXOAHOW TOK Aatymka 4+0.03 mA. 3aBoackas HacTpownka.

«l_20» - HacTtpowka TokoBoro Bbixoga Ha 20 mA. [1na Bxoaa B 9TOT NMYHKT MEHIO
HeoBXoAMMO HaXaTb W yaepX1BaTb KHOMKy €< B TeUeHUM NpuMepHoO 2 cekyHa, Nocre Yero
Ha wuHaMkatope npubopa BbiCBEYMBAETCS 3HadeHue 12-paspsigHOro koga BHYTPEHHEro
undgpo-aHanorosoro npeobpasosatens (LIAIM) npubopa. WMN3meHsss ero 3HadeHue wn
KOHTPONMPYS 3HA4YeHMe TOoKa MO MUIMaMnepmeTpy MOAKMHYEHHOMY K TOKOBOMY BbIXOA4Y
npubopa, yctaHoBMTE BbIXxoAHOW TOKk Agatymka 20£0.03 mA. 3aBoackas HacTpownka.
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«SEtO» - YcTaHoBKa 3Ha4yeHuMsi NonpaBoYHOro KoaddumumneHTa.

Onepauusa No3BonsieT KOMMNEHCUPOBaTb NOMPELUHOCTb 3TAfIOHHOro CONPoOTUBIIEHUs nNpmubopa
ANA TEPMOCONPOTMBIIEHMS N MOrPELIHOCTb BblducneHns TepmodC ana tepmonapsl. Ecnn
napameTp tYPE < 4 (TepMoconpoTuBrieHME), TO ANS BbINOSIHEHUS onepauum Heobxogumo
NOAKITOYUTL BMECTO TEPMOCONPOTUBIIEHNSA MarasnH conpoTueneHni un BoictaBnts 100 Om.
Ecnn napameTp tYPE = 4 vnun 5 (Tepmonapa), To A4ns BbINOAHEHNA onepaunn Heobxoanmo
Ha Bxo4 Tepmonapbl npubopa nogatb HanpshkeHne 48,838 mV (3HayeHue TepmoI[C Bepx-
Hero npegena npegena naMepeHna TepmMonapbl TMna xpomMens/aniomens). [anee HaxaTb
N yaepxuBaTh KHOMKy €< B TeueHUn NpumepHo 3 cekyHa, MOCHe Yero Ha UHAVKaTope npu-
Bopa kpaTkoBpeMeHHO BbicBeumBaeTcs Hagnucb «0000». 3aBoackasi HAcCTpowmKa.

«rSt» - YcTaHOBKa HacTPOEK Mo YMOMYaHUIo.
NS BbIMOMHEHUS OnepaLun HeoBXOAMMO HaKaTb WM yAepXuBaTb KHOMKY <«- B TeueHuu
npuMepHoO 7 CeKyHA, nocrie 4ero Ha nHaukaTtope r|p|/|6opa KpaTKOBpPEMEHHO BbiICBE4YMNBAETCA
Hagnucb «1111».

«PS» - yctraHoBKa napons Ha BXo4 B MeEHK HacTpoek. Bo3amoxHble 3HaveHus
0...99. lNo ymon4yaHuio paseH Hymno (HeT napons).

«End» - CoxpaHeHne HacTpoeK 1 BbiXo B paboymnm pexum.

MporpaMMmpoBaHne NapaMmeTpoB MEHHO.

Ana Bxoga B MEHK NpOrpaMMupoBaHUs OLHOBPEMEHHO HaxaTb M yAepXuBaTb
KHOMKM A n V. Yepes 1 cekyHOY Ha nHOuKaTope NoaBuTCSA cooblyeHne «uX. XX» — Bepcus
nporpamMmmbl Nnpubopa (Hanpumep u1.04).

Ana npefoTtepalleHnsi HECAHKLMOHMPOBAHHOIO AOCTYNa K MEHK HacTpoek npe-
AYCMOTPeH naposnb. Ecnu naponb 6bin yCTaHOBMEH Nonb3oBaTenemM, To Nocne OTnyCcKaHns
KHOMOK Ha uHAukaTtope BbicBeunBaetTcsa PS . C nomowbto KHOMOK A 1 'V Heobxo-
AVIMO BBECTM Naposb (4ncno oT 0 Ao 99) 1 HaxaTb KHomnky <« .

Ecnn naponb BBegeH BepHO (U Naponb He Bbi yCTaHOBMEH) NonagaemM B MEHIO HACTPOEK
— Ha wuHgukatope BbicBeumBaetca «tYPE». Bbibop napameTtpa KHOnNKamn A
n V. Bxon B pexvm peaakTMpoBaHus BbIGpaHHOro napameTpa KHonkon <« |

N3meHeHne 3HayeHna BblbpaHHOro napameTtpa kHonkamu A v ¥, BO3BpaT B MEHIO HACTPO-
ek kHonkoi <« . [na coxpaHeHna HacTpoek napaMeTpoB HEOBX04MMO BbIOpaTh B MEHHO
HacTpoek napametp «End» n yaepxuBaTth kHonky €< B HaxaToOM COCTOSIHMM [0 BbIXOAA
npubopa B pabouunn pexum (~1 cek). [lna Bo3spaTa B pabounin pexmnm 6e3 coxpaHeHnsa Ha-
CTPOEK OQHOBPEMEHHO HaXkaTb U yaepXnBaTtb KHOMKN A n V.
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MEHIO HACTPOEK wnamepurensa MPOMA-UTM-MN-C

Ne NapameTp Ha HasHayeHune napameTpa Bo3moxHble 3HayeHue no
n.n. | gucnnee (Bbl- 3HayeHus (Bbl- | yMONYaHUIO
BupaeTca KHon- Oupatotcs
Kowm |) KHOMKOW |)
1 Pr L HwxHun npegen namepe- B 3aBucumoctun | -50
HUA OT TUNa gaTyuu-
Ka
2 Pr_H BepxHuin npegen namepe- | B 3aBucumoctun | 200
HUA OT TMna gaTyu-
Ka
3 US L YCTaHOBKa HUXHETO npe- PrL...PrH PrL
Aena curHanusaumm
4 US H YcTtaHoBKa BepxHero npe- | PrL...PrH PrH
Aerna curHanusaumm
5 SrEL YcTaHoOBKa COCTOSAHMA 0,1 0
ANCKPETHOro BbIXxoaa
6 USrd YcTaHoBKa 3HayeHus yc- 0...6 2
peaHeHus AL
7 OuUt YcraHoBka Tuna tokosoro | 0...1 0
Bbixoaa
8 PS YcTaHoBKa napons Ha 0...99 0 —HeT napo-
BXOJ B MEHIO HAacTpoekK ng
9 End CoxpaHeHne HacTpoekK 1 - -
BbIX0[,

Onuncaxune napamMeTpoB MEHIO.

1) «Pr_L» - ycTaHOBKa HWxHero npegena namepexHus temnepatypbl Tmin (-50 nnu 0
°C B 3aBUCMMOCTM OT TUMNa gaTyunka);

2) «Pr_H» - Tmax
(50...200°C);

yCTaHOBKa BepXHero npegena W3MepeHust TemnepaTypbl

3) «US_L» - ycTaHOBKa HWXHero npegena curHanusaumm (nopora BKIOYEHUNA pere)
B QnanasoHe OT HMXXHEro 4o BepXHero npeaenos nsMmepeHunsa. MoxeTt ncnonb3oBatbcs AN
BKITOMeHUs HarpesaTens. 1o ymonyaHuio yctaHoBreHo 3HaveHume Pr_L +10 °C.

4) «US_H» - ycTaHOBKa BepxHero npegenia curHanusaumm (nopora OTKNIYeHUs pe-
ne) B AnanasoHe OT HWXKHero 4o BepXHero npeaenos namepeHus. MoxeT ncnonb3oBaTbCcs
ANA OTKMYeHUsa HarpesaTens. 1o ymonyaHuio yctaHoBrieHo 3HaveHve Pr_H -10 °C.
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5) «SrEL» - ycTaHOBKa NONOXEHMUS1 KOMMYTUPYHOLLIMX KOHTaKTOB pene:
0 — HOpMarbHO-Pa30MKHYTbIE;
1 — HOpManbHO-3aMKHYTbIE;
Mo ymon4aHuto yctaHoBneHo 3HadyeHue 0.

6) «USrd» - YctaHoBKa 3HayeHus ycpegHeHuns AL, OT1oT napameTtp onpepenset
CTENEeHb CrraXxuBaHMa BXOOQHOro curHana gatdmka. BoamoxHble 3HayveHna ot 0 go 6. Mpu
Usrd=0 ycpegHeHus HeT, npu Usrd=6 makcumanbHoe ycpegHeHue. 1o ymonyaHuioo ycrta-
HOBJIEHO 3Ha4yeHue 2.

7) «OUt» - YcraHoBka Tuna TOKOBOro Bbixoga. BoamoxHble 3HaveHuna 0 u 1. Mpu
Out=0 TokoBbI Bbixog npsmon (4..20 mA), npn Out=1 ToKoBbIN BbIXxOo obpaTHbIN (20..4
mA). Mo ymMonyaHuio TOKOBbIN BbIXOL MPSIMONA.

8) «PS» - yctaHOBKa mapons Ha BXO4 B MEHH HacTpoeKk. BO3MOXHble 3HaYeHus
0...99. lNo ymon4yaHuio paseH Hymno (HeT napons).

9) «End» - CoxpaHeHne HacTpOeK 1 BbIX0 B paboynmn pexunm.
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npOFpaMMMpOBaHI/Ie napamMmeTpoB MEHIO.

[Ana Bxoga B MEHK NpOrpaMMmpoBaHMs HeoBXoouMO HaxaTb W yaepXuBaTb
kHornky <« . Yepes ~2 cekyHapbl Ha MHAVKaTOpe NosIBUTCA cooblueHne «uX.XX» — Bepcus
nporpamMmmsl npubopa (Hanpumep u2.01).

Ana npefoTtBpalleHnsi HeCaHKLUMOHMPOBAHHOMO AOCTyNa B MEHI0 HacTpoek npe-
AYCMOTpEH naposnb. Ecnu naponb Gbin ycTaHOBNEH Nonb3oBaTenemM, To Nocne oTnyckaHus
KHOMKW Ha nHamnkatope BbicBeumBaeTca PS__ . C nomoLubto kHonkn ¥ Heobxoammo BBECTH
napons (4ncno ot 0 Ao 99) u HaxaTb KHonky <« .

Ecnn naponb BBEAeH BEPHO (MM NAponb He Gbif yCTaHOBMEH) NONagaemM B MEHIO HACTPOEK
— Ha wnHgukaTope BbicBeunBaeTcs «Pr_L». Bblbop napametpa kHonkon V.
Bxof B peX1M peJakTMpoBaHUs BbIGpaHHOrO napameTpa kHomnkon <« .

N3meHeHne 3HaveHus BbiGpaHHOro napameTtpa kHonkown Y, BO3BpaT B MEHI0 HaCTpo-
ek kHonkoii €< . [Ina coxpaHeHns HacTpoek napameTpoB HeobXoauMO BbIGpaTb B MEHI0
HacTpoek napameTp «End» v yaepxvBaTb KHOMKy <4< B HaxaToM COCTOSIHMM [0 BbIXOAa
npubopa B pabouunn pexum (~1 cek). [lna Bo3spaTa B pabounin pexmnm 6e3 coxpaHeHns Ha-
CTPOEK O[JHOBPEMEHHO HaXaTb U yAepXuBaTh KHOMKN A 1 <« .
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NPUNOXEHUE T

MPOTOKOJ1 OBMEHA MODBUS RTU (ans uameputens MPOMA-UTM)

Mpnbopsl cepum NMPOMA-UTM ansa ceasu yepes nocnegosatenbHbii nopt (COM)
nocpeactsoM npeobpasoatens nHtepdencos RS232/RS485 (ADAM-4520 vnun aHanormy-
HbIN) NCNonb3yoT NpoTokon cea3m Modbus B pexxume RTU cdompmbl Gould Modicon.
OOmMeH npoucxoamT Ha CKOPOCTW YCTAHOBMEHHOM 4Yepe3 MEHI HacTpoek npubopa (no
ymon4anuio - 9600 6oa) , 1 ctapToBbIM 1 1 CTONOBLIN 6UT, 8 BUT AAHHbIX, KOHTPOSS YETHO-
CTM HeT.

OnucaHue npoTokona MOXHO HanTu Ha canTte http://www.Modbus-IDA.org.

6.2. dyHkumm Modbus ncnonb3yemble npnbopamn cepum NMPOMA-UTM.

Bce npubopbl cepum NMPOMA-UTM (ganee npubopbl) nogaepxmBaroT crnegyto-
wue dpyHkumm Modbus RTU (HazHaveHne pyHKUmMIA):

0x01 Read Coils - (cuntbiBaHNe COCTOAHUA BbIXOAHbLIX pene);

0x03 Read Multiple Registers - (cunTtbiBaHne npenenoB U3MEPEHUA U Npeaesnos
curHanmsaumm);

0x04 Read Input Registers - (cunTbiBaHME TEKYLLErO 3HAaYEHUS U3MEPHAEMOro na-
pameTpa);

0x05 Write Coil - (ynpaBneHue penenHbiMu Bbixogamu npnbopa);

0x10 Write Multiple Registers - (M3ameHeHne npegenos curHanusauum).

6.3. dopmaT npeacTaBrieHnsi napameTpos.

[MpoTokon no3BonsieT nonydatb TEKyllee 3Ha4YeHue M3MepSeMoro napameTpa,
npegenbl M3MepeHus napameTpa, YCTaHOBMEHHble CUrHanuMsaunoHHble ypoBHU (MINT,
MAX1, MIN2, MAX2), coctosaHne anckpeTHbix BbixogoB (RL MIN1, RL MAX1, RL MIN2, RL
MAX2), a Takke N3MeHATb YCTaHOBIIEHHbIE CUrHANM3aUMOHHbIE YPOBHU U yNpaBnsaTb pe-
NenHbIMK BbixOA4amu. Bce aTu gaHHbIe, KPOME COCTOSIHUS OUCKPETHbIX BbIXOAOB NpencTas-
nawTcs B popmate yicna ¢ nnasawowen 3anaton (Ha a3sbike C - float, Pascal — single, 4
GanTa).

6.4. Aopeca napameTposB.
Coils (anckpeTHbIN BbIX0A)

Anpec MapameTp
perncrpa
0 Pene RL MIN1
1 Pene RL MAX1
2 Pene RL MIN2
3 Pene RL MAX2
Input Registers
Anpec MapameTp (dpopmar)
perncrpa
0 MokasaHus npubopa
7 (float)

Holding Registers
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Agpec MapameTp (dpopmar)
perncrtpa

0 HwxHUM npegen namepenHuns
(float)

1

2 BepxHun npegen namepeHna
(float)

3

4 HwxHmin nopor curHanmsauum MIN1
(float)

5

6 BepxHui nopor curHanusaunn MAX1
(float)

7

8 HwxHuin nopor curHanusauum MIN2
(float)

9

10 BepxHuin nopor curHanuaaumm MAX2

T (float)

6.5. KpaTkoe onncaHue npoTokona

HaHHbIn pasgen gBndeTca CoKpalweHHbIM nepesogoM aokymeHta Modbus
Application Protocol Specification v1.1a. NogpobHoe onucaHne MOXHO HaWTU Ha canTe
http://www.Modbus-IDA.org.

MpoTokon onpegenset cnocob, kotopbiM Modbus knueHT (Hanpumep PC) pon-
XeH B3aummopgencteoBatb ¢ Modbus cepsepom (npubop), T.e. Kak HaynMHaeTca u 3a-
KaHYMBaETCHA CeaHC CBA3N, KakMM CrocoboM KOOMPYIOTCA AaHHbIE U T.1.

Hayano obmeHa (ceaHca cBs3M) cyMTaeTCa C NepBOro nepenaHHoro KinmeHTom
6anTa. KoHey, ceaHca — nocnegHun nepenaHHbli cepsepom 6anT.

O0OmeH coobLeHnamu.

B3anmopgencrteme mexagy KIMeHTOM M CEpPBEPOM MPOMCXOAMT NOCPEeLCcTBOM 06-
MeHa coobuweHuamn. [ns npotokona Modbus RTU coobuieHne nmeeT cnenyoLlyo CTpykK-

Typy:

CoobuweHne Modbus RTU

Agpec | Homep dyHkummn Modbus (Function Code) | aHHble | KoHTponbHaa cymma CRC16

Ha none agpeca Bbigensietcsa 1 6ant — 4To NO3BONSAET TEOPETUYECKN HA OOHOWN
LUMHE AaHHbIX HaxoauTbcsa He Bonee 255 npubopoB O4HOBPEMEHHO, COOTBETCTBEHHO GanT
MOXeT npuHMMaTb 3HadeHue oT 1 go 255, 0 cnyxut ans obpalieHms KO BCEM cepBepam
OOHOBPEMEHHO. Ha npakTuke 4nmcno ogHOBPEMEHHO MOAKMOYEHHBIX NpubopoB He Gonee
32.

CoobueHuns pasgenstoTcsa mexay cobon naysamu. o cneundpmkauum Modbus
RTU naysa coctaBngeT He MeHee nHTepBana, Heobxogmumoro Ha nepegady 3.5 6aunr.

KoanpoBaHue nepenaBaemblx AaHHbIX.
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HaHHble nepepatoTcs 6antamm n cnosamu (2 6anTta). Cnosa nepegatoTcsa crap-
wum 6anTtom Bneped, T.e. ecnun nepegaetca cnoso 0x1234, o 0x12 8 PDU naeT paHbLue
0x34.

Hanee no Tekcty B none koHTpornbHaa cymma CRC16, koTtopas cnyxuT ans ob-
Hapy>xeHus owmnbok npy nepenave GUTOB AaHHbIX. Y KOHTPOSIbHOW CyMMbl MriajLlee CnoBo
NpMBOAUTCH Brepeau, T.e. HACTOSLWash KOHTPOSibHas CymMma nepeBepHyTa (Hanpumep:
0xBDCB gna PC 6yget 0xCBBD).

6.6. OnucaHme pyHKUUN
0x01 read Coll
®PyHKUMS NpegHa3HavyeHa Ans NoNy4YeHnss COCTOSHUSA BbIXOOHbIX perne

3anpoc

Onuncaxune Pasmep Mpumep
Apnpec npubopa 1 6ant 0x01
Homep doyHKumnm 1 6ant 0x01
HavyanbHbI agpec 2 BawnTa (cnoeo) 0x0000
KonnyectBo pene 2 BawnTa (cnoso) 0x0001
KoHTponbHas cymma 2 6anTa (cnoBo) OxFDCA
OTtBeT”

Onucanwue Paswvep Mpumep
Anpec npnbopa 1 6ant 0x01
Homep dyHKuum 1 6ant 0x01
KonuyecTtBo 6anTt aaHHbIx | 1 6ant 0x01
[aHHble 1 6ant 0x00*/0x01**
KoHTponbHas cymma 2 6awnTa (cnoeo) 0x5188/0x9048

* OTBeT npmbopa nonyyeH Npy OTCYTCTBMM aBapUNHbBIX YPOBHEN U C HE MHBEPTUPOBAHHOW Ha-
CTPOMKON pernerHbIX BbIXOAOB.
** BapuaHT npwu ycrnosun aBapuiiHon curHanusauum MIN1.

0x03 read Multiple Registers
®yHKUMS NO3BONAET MNONYYNTb HACTPOKKU Nprbopa (Npeaensl U3MepeHNs n npe-

aenbl CI/IFHaJ'II/I3aLI,VIVI).

3anpoc
Onucanue Pa3swvep Mpumep

Anpec npubopa 1 6ant 0x01
Homep dyHKuum 1 6ant 0x03
HauyanbHbI agpec 2 6awnTa (cnoeo) 0x0000
KonnuyectBo cnos 2 6awnTa (cnoeo) 0x0004
KoHTponbHasi cymma 2 BawnTa (cnoeo) 0xC416
OTBeT*

OnuncaHne Pasmep Mpumep
Appec npubopa 1 6ant 0x01
Homep dyHKuum 1 6ant 0x03
KonunyectBo 6anT gaHHbIx | 1 6ant 0x08
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[aHHble Onpepensietcsa kon- 0x00000000
BOM OanT gaHHbIX Ox3E800000
KoHTponbHas cymma 2 6awnTa (cnoeo) 0x9087

* [MpumMep 3anpoca nonyyaeT npegernsl uamepeHusi. B gaHHOM cnyyae cuntaHo 4 pernctpa u nony-
YyeHbl 3HadveHns 0 mn 250.0.

0x04 read Input Registers
®yHKUMS NO3BONSAET NOMYYNTb TEKYLLEE 3HAaYEHME N3MEPSIEMOro napamMmeTpa
3anpoc

OnuncaHwne Pasmep Mpumep
Apnpec npubopa 1 6ant 0x01
Homep dyHKumnm 1 6ant 0x04
HavyanbHbI agpec 2 BawnTa (cnoeo) 0x0000
KonnyectBo cnos 2 BawnTa (cnoso) 0x0002
KoHTponbHas cymma 2 BawnTa (cnoso) 0x71CB
OtBet”
OnuncaHne Pasmep Mpumep
Appec npubopa 1 6ant 0x01
Homep dyHKumnm 1 6ant 0x04
KonunyectBo 6anT gaHHbIx | 1 6anTt 0x04
J[laHHble 4 6anTa 0x3D
0x56
0x4C
0x48
KoHTponbHas cymma 2 BawnTa (cnoeo) 0x320E

* Npumep 3anpoca nony4aeT Tekyllee 3HavYeHne napameTpa. B gaHHOM cnyyae cumTaHo 4 6anTta un

nonyyeHo 3HavyeHue napametpa B dopmare float T = 0.0523.

0x05 write Coil

PyHKUMA NO3BONSET YNpaBnATb penenHbiMu Boixogamu npubopa *

3anpoc**

Onucanue Paamep Mpnmep
Anpec npnbopa 1 6ant 0x01
Homep doyHKumnm 1 6ant 0x05
Howmep pene 2 B6awnTa (cnoeo) | 0x0003
CocTosHne 2 6auta (cnoeo) | OxFFOO
KoHTponbHasa cym- | 2 6anta (cnoso) | Ox7C3A
ma
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OTBeT

OnuncaHwne Pasmep Mpumep
Apnpec npubopa 1 6ant 0x01
Homep dyHKumnm 1 6ant 0x05
Homep pene 2 B6awnTa (cnoeo) | 0x0003
CocTosiHne 2 B6awnTa (cnoso) | OxFFOO0
KoHTponbHas cym- | 2 6anta (cnoso) | Ox7C3A
Ma

B none coctosiHne Bo3amoxHo Aea BapuaHTa: 0xFFOO0 nnn 0x0000 (BK. Mnn BbIK.

COOTBETCTBEHHO).

* Heobxoanmo HacTpouTb Npubop Ha anbTepHATUBHYO (PYHKLMIO BbIXOAHbBIX CUTHAMNoB (Yepes MeHIo
npubopa — B napameTpe «CocTosAHME penenHbiX BbIXO40B» HEOOX0AMMO YCTaHOBUTD 4).

** Mpumep 3anpoca Bkntovaet pene RL MAX2.

0x10 write Multiple Registers
PyHKLMA NO3BONSET HacTpamBaTb Npeaenbl UIBMEPEHUS U Npeaeribl CUrHanM3aumm.

3anpoc *

OnuncaHne Pasmvep Mpumep

Anpec npubopa 1 6ant 0x01

Homep doyHKuum 1 6ant 0x10

HavanbHbI agpec 2 6anTta (cnoBo) 0x0012

KonnuyectBo pernctpos 2 6awnTa (cnoeo) 0x0008

KonunyectBo 6anT aaHHbIX | 1 6ant 0x10

[laHHble Onpepensietcs 0xC2480000

;‘;J:'HE‘S;‘(" Gai 0x42480000

0xC2C80000
0x42C80000

KoHTponbHas cymma 2 6anTta (cnoBo) 0x20BD

OTtBeTt

OnuncaHwne Pasmep Mpumep

Appec npubopa 1 6ant 0x01

Homep dyHKumnm 1 6ant 0x10

HavanbHbI agpec 2 6awnTa (cnoeo) 0x0012

KonnyectBo pernctpos | 2 6awnTta (crnoeo) 0x0008

KoHTponbHas cymma 2 BawnTa (cnoso) 0x601B

Mpumep 3anpoca yctaHaBnmnBaeT Npeaenbl CUrHanmaauum:
MIN1 = -50, MAX1 = 50, MIN2 =-100, MAX2 = 100.
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A2 A1
NMPOMA-XXX-1
PC [ |rs232Rs485 '; 1 00 | —————————— :
LEMNb Korm |
R5-485 A 1 KT1 |
RS-485 B 2
G3 GND 3 |
=24B j |-(2-20)ma | L |
r.TAX.1—IHIl3 ? _I |
MIN_1+MAX 1 — |
MIN.1-HP 1 — }' |
M AX.2-HP ] | |
MIN 2+MAX 2 a |
MIN.2-HP 10 —
+ 24V 1 |
GND 12 |
L - 220V, 50Hz 13 |
N-220V, 50Hz | 1k E |
___— _ NPOMA-XXX-2.
| |
| |
| : |
|| ]
I : |
|
I MPOMA-XXX-32
_____________ .
' |
| |
| |
| |
- -

Puc.18. Cxema noagkntodyeHusa nameputenen NPOMA-UTM k komnbloTepy.

A1 — npeobpasoBaTtenb nHrtepdenca RS-232/RS-485 ¢ ranbBaHM4eckon pas-
Bsa3kon Tuna ADAM-4520, A2 — NM3BM PC c nporpammHbiM obecneyeHnem ans
SCADA cuctembl, G3 — NCTOYHNK NOCTOSSHHOrO TOoKa 24B.

OO0 «HIM «MPOMA»
P®, 420054 r. KasaHb, yn. Tykas, 125, ana noutsl 420103 a/a 172
Ten/dakc (843) 570 70 84, 570 70 85.



