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Hactosimee pykoBOACTBO IO J3KCIJIyaTallUW pPacHpoOCTpaHAETCS HA U3MEPUTEIH
temnepatypsl MHOTOQyHKIHOHaIbHBIe [IPOMA-UTM (manee — U3MEpHUTEININ):

- IPOMA-UTM-III — ucnonuenue «Ill» gns muToBOro MOHTaXa;

- TIPOMA-UTM-H — ncnonunenune «H» gag HacTEHHOT0 MOHTAaXa;

- ONPOMA-UTM-P-L — ucnonunenue «P» - a1 ycTaHOBKH Ha TpyOOTIPOBOJ C
BCTPOCHHBIM MJATUHOBBIM AaTUYUKOM TeMmmeparypbl; L-aauHa norpyxaeMo yacTu 4yB-
CTBUTEJIBHOIO BJIEMEHTA.

- IPOMA-UTM-MHU-CX-L — KOMINAaKTHOE UCHOJHEHUE C BCTPOCHHBIM MIATHHO-
BBIM JaTYUKOM Te€MIEpPaTypHl.

MapkupoBka (X-L) onpeaenseT TUN KOHCTPYKTUBHOro ucnojJHeHus X=1(2,3) u nnu-
HY MOTPYXaeMOW 4acCTH 4YyBCTBUTEIbHOTO dnemMeHTa B MM L=60(80,100,120,160).

N3mepurens [IPOMA-UTM-MU-C pabotaeTr no TokoBoit netine (4-20) MA.

PykoBOJCTBO CONEPXKUT CBEeJEHUs 00 yCTpolcTBe, NPUHIIUIE NEHCTBUSA, a TaKXKe
yKa3aHus HeoOXOAMMBIE AN MPaBUIBHON 3KCIIyaTallMd UM MOJHOTO HMCHOJb30BaHUS
TEXHUYECKHUX BO3MOXHocTel npubopos cepuu [IPOMA-UTM.

1 OIUCAHUE U PABOTA U3JEJIUSI
1.1 HazHayenue u3geauns.

1.1.1. U3mepuTenu npeaHa3HaYEHBI JJsI HENPEPBIBHOTO NpeoOpa30oBaHMUs CUTHA-
Ja OT NMEPBUYHOIO nmpeodpa3oBarenss TeMIepaTypsl (TepMonapbl, TEpMOMETpa CONpPO-
TUBJICHUS) B YHUUIIUPOBAHHBIH TOKOBBIM curHan (4-20) MA, oToOpakeHUs TEKYIIe-
ro 3HAUYEHHUSA HU3MEPSIEMOro MmapaMeTpa Ha BCTPOCHHOM 4-pa3psaHOM HHAMKATOpPE U
Bbiauu 4 peneliHnbix curuaioB (IIPOMA-UTM), Beigadn HanpsKeHUS OJHOTO pelie-
Horo + 24 B (IIPOMA-UTM-MU-C) B cxeMbl peryaiupoBaHus U CUTHAIU3ALUH.

OO0muii Bux u rabapuTHBIE pa3Mephl IpuBeaeHbl B [Ipunoxenun A.

N3mepurtenn MOTYT MCNOJB30BATHCSA B YCTPOMCTBAaX KOHTPOJS, PEryJIUpPOBAHUS
U YOPaBJICHUS TEXHOJOTHUYECKHMMH NpPOIEeCCAaMU B CHCTEMax OTOIJEHUS, BEHTHUJI -
UWU, KOHIULIUOHUPOBAHUSA U APYTUX OTpaACIIX.

Tunel MEpBUYHBIX TIpeoOpa3oBaTeyield TeMIepaTyphbl U MPOTPAMMHUPYEMBbIC TTOJb-
30BaTeNieM Mana3oHbl U3MEPEHHUM NpUBeaeHBl B Tabnunax la u 16.

1.1.2. HoMuHaJbHBIC 3HAYCHUS KIUMATHYECKUX PakTopoB — mo rpynme Y XJI3.1
I'OCTI15150-69. IIpu 3TOM 3Ha4Y€HUs TeMOEPAaTyphbl U BIAXHOCTU OKPYIKAKIIETrO0 BO3-
JlyXa JOJKHBl yCTaHAaBIMWBATHCS PAaBHBIMHU:

- BepXHee 3HaueHue NnpeaesibHol paboueil TeMnepaTypsl — +50° C;

- HU)KHEe 3HaUYeHHUe NMpeaeabHol pabodeil TeMmepaTyphl

(cepus IPOMA-UTM) — munyc 20 ° C;
(cepuss IPOMA-UTM-MU-C) — munyc 10 ° C;

- pabouee 3HaYeHHE OTHOCUTEAbHOU BiaxxHocTHu (30 — 80) % 1npu 35 ° C.

1.1.3. 3mepuTenp JOJKEH BBIAEPKUBATh IPU IKCIHJIyaTallMu BO3JEHCTBUE Ha
HUX MEeXaHHWYecKHX (aKTOpOB BHEIIHEH cpeabl, COOTBETCTBYIOIIEE IPyNIe HCIOJHE-
Husg N1 mo 'OCT P 52931-2008:

CunycounanbHbie BUOpanuu BeICOKOW dacToThl 10-55 't ¢ amMmnauTygoi cmeme-
Hug 0,15 mmMm.
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Uzmeputrenu IPOMA-UTM ucnonnenus «H» u «I»

Tabmnuua la
MakcuMaabHEIN-
Tunm nepBuYHOTO TIpeoOpa3zoBaTessi, HOMUHAIb-
Iuamna3oH u3Mepe-
. o Has cTaTH4YecKas XapaKTepHUCTHKaA
HuH, ° C
50 = +200 TepmomnpeoOpazoBaTesb CONPOTUBICHUS MEIHBIN
’ TCMS50(100) Wigo = 1,426
. TepmomnpeoOpa3zoBaTes b CONPOTHUBICHHUS MeE-
-100 =+ +200 Heiii TCM50(100) Wigo = 1,428
100 = +600 TepMmomnpeoOpazoBaTesib CONMPOTHUBICHHS TIa-
’ tuHoBBEIA TCII50(100) W99 = 1,3850
100 = +600 TepMmonpeoOpazoBaTesib CONPOTUBICHUS TIIATH-
) HoBEIA TCII50(100) W99 = 1,3910
-50 + +800 Tepmonapa xpoMmenb-komnesib XK (L)
-50 + +1200 Tepmomnapa xpomenb-anmomensb XA (K)

[Ipumeuanue. BeiOop quanma3zoHa U3MEpPEHUS NPOU3BOIUTCS IMOJIB30BATEIEM C
auckpetHocThio 50 ° C Bo BceM nuana3oHe U3MEPEHUM.

Nzmepurenu IPOMA-UTM-P u IPOMA-UTM-MU-C

Tabnuma 10
MakcuManbHBIH
Tun nepBuyHOTrO peodpa3zoBarTessi, HOMUHAIb-
nuamna3oH u3Mepe-

e o Hasi CTaTHYeCKas XapakTepUCTHUKaA
Hui, ° C
50 = £200 TepmonpeoOpa3oBaTesib CONPOTUBICHHS MJIATH-

’ HoBbeiit TCII100 Wigo = 1,385

[Ipumeuanue. BpiGop nuana3zoHa U3MEpEeHUs] NIPOU3BOAUTCS MOJIb30BATEIEM C
auckpetHocThio 50°C Bo BCceM Juana3oHE U3MEPEHUH.
Huxuss rpanuna nuanazona 0 uaum 50°C.



PYKOBOACTBO MO SKCIMNYATALUMN  B407.022.000.000-03 P3 ctp.5

1.2 TexHnuyeckne XapaKTepUMCTHKHU (CBOICTBA)

1.2.1. U3mepuTenp BHIIOJHACT cleAyomue GyHKINUNU:

-npeoOpazoBaHie M BbIJa4Yy Ha pEerUCTPallUI0 HIU PEryJHupOBaHHE HU3MEpsSeMOU
TeMIlepaTyphl OT MEPBUUYHOTO TepMonpeoOpa3oBaresssi B TOKOBBIM curnai (4-20) mA;

-MHJIUKAI IO TEKYIIEro 3Ha4YeHUus TeMIepaTypbl Ha HHJIUKATOpE;

-CPaBHEHUE TEKYILIEro 3HAYECHUS TEeMHOEPaTyphbl C YCTAHOBICHHBIMU I'PaHUIIAMU U
BbIlayy 4-X JNUCKPETHBIX CHUTHAJOB IPU BBIXOJE KOHTPOJUPYEMOIrOo MmapamMmeTpa 3a
rpanuibl «MIN 1», «<MAX 1» u «MIN 2», «<MAX 2» (cepuss IPOMA-UTM);

- CpaBHEHHE TEKYyIlero 3Ha4eHUs TeMIepaTypbl C YCTAaHOBIEHHBIMU T'paHHUIIAMU
BKIIOYEHHUS M OTKIIOYEHHUS M BBIJAYy CUTHana ¢ HampsikeHueM 24 B U MakcuMalib-
HBIM BBIXOAHBIM TOKOM 30 MA c 3amuTON OT KOpOTKOTO 3aMbikaHus (cepus [IPOMA -
NTM-MHU-C);

-nepenauy uapopmanuu mo unarepdeiicy RS-485, nporokon MODBUS RTU (ce-
pus [IPOMA-UTM).

TexHuueckue xapakrepuctuku uzmepurens [IPOMA-UTM.

Tabnuna 2a
Ne TexHuueckre XxapakKTepUCTUKHI 3HadyeHue
1. |Hanpsxenue nuranus, B (kpome IPOMA-UTM-P) 187 - 242
qacToTa, [ 11 50 + 1
WY UCTOYHHUK MMOCTOSIHHOTO TOKa, B 24 + 24
2. |llorpebnsiemast MOIIIHOCTD, HE OoJiee:
ot cetu 220B, 50I'y, B-A 2
oT ucrouHuka =24B, Bt 2
3. |Crenens 3amuthl kopnyca uzMmepurens no 'OCT 14254-96 1P40
4. |I[Tpenensl JomycKaeMoil OCHOBHOM MOTPENTHOCTH WHIWKAIMH, CHTHATA3ALUHI
1 IpeoOpa3oBaHus B BEIXOJAHON TOKOBEIN curHan (4-20) MA, He Oonee, %
- mpu paboTe ¢ TEPMOIIPEOOPa30BATEIISIMU COTPOTHUBIICHUS +0,5
- Ipu paboTe C TEPMOIIEKTPUIESCKIMHE IIPE0OPa30BaATEISIMHU,
BKJTIOYAsi TOTPENTHOCTH XOJIOJTHOTO Criast +1,0
5. |luckpeTHOCTH 3a7aHus YCTABOK, ° C 1
6. |[IpenenbHbIC 3HAUCHUS BBIXOJHOTO CUTHAJIA MOCTOSSHHOTO TOKA, MA 4u?20
7. |Harpy3o4Hoe conpoTHUBIIEHUE JJIs TOKOBOrO Bbixoaa (4-20)MA, OM. 1-500
8. [[lapameTphl TUCKPETHBIX BHIXOJOB (KOHTAKTHI pelie):
MaKCHMalbHOE KOMMYTHpYEeMOe HanpsikeHue, B
- IOCTOSIHHOI'O TOKA 30
- IEPEMEHHOT0 TOKa 220
- MAKCUMAaJIbHbIII KOMMYTHPYEMBIH TOK, A 2
9. |Conpotunenue uzonsuuun, MOm 20
10. [Tum u rabaputs! koprnyca, Mm: Hcnonnenue «» (1nToBoit) 115x130x45
Hcnonnenue «H» (HacTeHHBIH) 160x160x50
Hcnonuenue «P (yctranoBka Ha TpyOy) 100x70x180
Jdnuna morpyxaeMol yactu L (TOAbKO O ucnojdHeHUusa «P) 60, 80,
100,120,160
JnameTp morpykaeMoi 4acTH 4yBCTBUTEILHOTO DJIEMEHTA, MM 8
11. [Macca, kT, He Oolee 1,2
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TexHuueckue xapakrepuctuku usmepurens [IPOMA-UTM-MU-C.

Tabmnuua 20
Ne TexHu4eckne XapakTepUCTUKU 3HaueHue
1. |HanpsixeHnue nocTostHHOTO TOKa, B 24 + 6
2. |l[loTpebasiemasi MOIITHOCTE, HE OoJiee:
or ucrou”uka = 24 B, Bt 0,5
3. |Crenens 3anmuThl kopiyca uzmeputens no 'OCT 14254-96 1P40
4. |I[Ipenen nonmyckaeMoi OCHOBHOM MOTPEUIHOCTH HWHJMKAIMU, CUTHAJIU3a- + 05
1MW ¥ TOKOBOTO BBIXOJIa, HE Oonee, % -
5. |AuckpeTHOCTh 3ajaHusl YCTaBoK, ° C 1
6. |[uckpeTHOCTH 3a7aHus Auana3oHa u3Mepenus, B © C 50
7. |llpenenbHble 3HaUEHUS BEIXOJAHOTO CUTHAJA MOCTOSIHHOTO TOKA, MA 4u20
8. |Harpy3ouHoe compoTtuBieHue Jijisi TOKOBOTo Beixojia (4-20) MA, Om. 1 -500
9. |Temneparypa okpyxatouen cpeasl, ° C munyc 10 + +50
10. |Conportusnenne uzosmmuu, MOm 20
11. [CabGaputHbIe pa3meps (6€3 YyBCTBUTEIBLHOTO AIIEMEHTA), MM 64 x 82x 35
JlnnHa norpy»aemMoi 4acTH 4yBCTBUTEIBHOTO JJIEMEHTA, MM 60;80;100;120;160
Jlnametp norpyxaemMoi 4acT YyBCTBUTEIHHOTO SJIEMEHTa, MM 8
12. |Macca, He Ooiee, KT 0,5
1.3 KomnieKTHOCTH
KoMnnekT mocTaBKU JOJIKEH COOTBETCTBOBATh YKa3aHHOMY B Tabuuie 3.
Tab6nuna 3
O6o03HaueHne HaumenoBanue Kou.
B407.022.000.000-02 N3smepurens IPOMA-UTM-UI(H,P) | wr
B407.022.000.000-03 unu n3mepurenb [[IPOMA-UTM-MU-C )
B407.022.000.000-02I1C [Tacnopt IPOMA-UTM-UI(H,P) unu 1 3Kk3.
B407.022.000.000-03I1C [MTacmopt IPOMA-UTM-MU-C
B407.022.000.000-03PD> PykoBOACTBO MmO dKCHJIyaTaluu 1 ok3.
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1.4 YerpoiicTtBo u padoTa

1.4.1. CTpyKTypHBIe CX€Mbl U3MEpUTEEeH npuBeeHsl Ha puc.la u puc.16.

RS-485A
Haruux Inara ITnara uHIUKa- RS-485B 115BM
temneparypsl (| MUKPOKOH™ 1y | mmmu ympas- | GND
TpoJuiepa JCHHS -
4-20MA | | TOKOBBIN BBIXO/T
MAX 1 [—
MAX 2
CurHasl
MIN 1 yIpaBJIEHUS
MIN2 ||

Puc.la. CrpykrypHas cxema uzmepurensa [IPOMA-UTM.

JlaTuuk Ilnara ITnara vauKa- 4-20MA
Temmepatypsl | MUKPOKOH™ 1y | muuu ympas- |o o
tposuiepa JICHUA Vecraska

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

1.4.2. IlpuHuun AeiCTBUS U3MEPUTENS OCHOBAH Ha NMpeoOpa3oBaHUU H3MEpse-
MOW TeMmmepaTypbl MEPBUUYHBIM MHpeoOpa3oBaTeieM TeMIepaTypbl B JJICKTPUUYECKHU
CUTHAaI.

Curnan ¢ gaTdyMkKa MOCTYNaeT Ha MJaTy MUKPOKOHTpoOJiepa, IJ€ OH YCHUJIHUBAET-
csi 1 oOpabaTpiBaeTCss B COOTBETCTBUM C aJITOPUTMOM HOpMAaJM3allUU U TeMIepaTyp-
HOW kKomMmneHcanuu. [Inara nuHIUKaUU oTOOpa)xaeT TeKyliee 3HAYECHUE TEMIEepaTypHhI.

Brixoa BeNMUYMHBI TEMIEpAaTyphl 32 NpeJelibl TPaHUI CONMPOBOXKIAETCS CBETOAM-
OJIHOW CUTHalM3alMeld W BhIJauell JUCKPETHBIX CUTHAJOB B BHUJIE MEPEKIIOUYEHUS KOH-
takToB pene (cepus [IPOMA-UTM).

HacTtpoliku nmpubopa mnpu 3KCIHJyaTalUuH BBOIATCA B MHKPOKOHTpOJJIEP (CM.
[NPUJIOXKXEHUE B).

1.4.3. Ilo BKJIWYEHUIO NUTAHUA Ha HHAUKATOPE BBICBEUYHBAETCS BEPCHUSA MPO-
rpaMMHOro obecnedeHus npeobpa3zoBarens. 3aTeM, ¢ UHTEpBaloM B | cexkyHOy, mo-
ClIeJOBAaTEJIbHO BBHICBEUMBAIOTCSA HUXKHHUM Npenes u3MepeHus, BEpXHUM nmpenen uiMme-
peHus.

1.4.4. Onsa usmeputens [IPOMA-UTM B pabGoueM pexumMe MNPHU HaXaTUU HU
ylepKaHUM KHONKHM A Ha UHIMKATOP BBIBOJAUTCS 3HAUEHUE BEPXHETrO Ipezena udmepenuil. [Ipu
Ha)XaTUU U yJepKaHUM KHONKU Y Ha MHIUKATOP BBIBOJUTCS 3HAUEHUE HIDKHErO Ipenena u3-
MepeHuid. [Ipu HaxaTuum KHONKHU Ha UHJAMKATOP BBIBOJUTCSA 3HAUEHHUE TEMIEpPATypPhl
BHYTPHU KOPIyca U3MEPHUTEI.
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1.4.5 KoncTpykTuBHO cTaHgapTHbi uszMepurenb [[POMA-UTM wucnonHenusd
«H» u «lII» cocTouT U3 YyHUPUUUPOBAHHOTO 3JIEKTPOHHOro 0J0OKa, BKIIOYAIOIIETO B
ce0s miIaTy MUKpoOIpoleccopa W IJIaTy MHAUKANUU. DIEKTPOHHBIA ONOK YyCTaHaBIIU-
BaeTCs B MJIAaCTMAacCCOBBIM KOpPIYyC IMUTOBOTO UJIM HACTEHHOTO MOHTAa)Xa U KPEMUTCS K
KOpIycy BUHTaAMHU-CaMOpPE3aMHU.

N3smeputens [TPOMA-UTM-P KOHCTPYKTHBHO COCTOUT W3 YHUDUIHUPOBAHHOTO
3IEKTPOHHOTO OJ0Ka, BKJIIOYAKOIIETro B ce0s miaTty MUKpOIpolLeccopa U miaaty UHIH-
Kaluu. DIEeKTPOHHBINA OJIOK yCcTaHABJIMBAaETCs B METAJIJIMYECKUN KOPNYC U MOAKIOYA-
€Tcqd K BCTPOEHHOMY JaTUUKy TeMIepaTypsl (morpyxaemas 4acTh).

Jng mUTOBOrO M HACTEHHOTO MCIOJHEHUS JaTYUK TeMIepaTypbl BHEIIHUN H
nonkinwyvaercsa k pazpemy XT2 no cxeme, npusenennoi B [IPUJIOXEHHUN b.

Ha mepenneit manenu usmeputened [IPOMA-UTM (puc.2a,2B,2C) pacnoyioKeHBI
3JIEMEHTHl YIIPAaBJIEHUS:

- Kunonku: BBEPX A, BHU3VY u BBOJ]

- CBeronuoasnl (cBepxy BHu3): MAX 2, MAX 1, MIN 1, MIN2;

- HudpoBoe Tabio MHAUKAIIMU TEKYIET0 3HAYCHHU U3MEPSIEMOTro nmapamMmeTpa.

Ha 3anHeil cTeHke kopnyca usmepurens ucnoiHenus «Il» (puc.26) pacnonoxe-
HBI:

— xononka XT1 gng moaknioYeHHUS BHEIIHUX IENEH;

- xonoaka XT2 «/laTunk» I MOAKJIIOYEHUS BHEUIHETO JaTYMKa TEMIEPaTyphl;

B usmepurene nacteHnoro ucnonHenus «H» xomonka XT1 pacnonoxeHa BHYT-
pHu Kopmnyca, noJl Kpblmikoi, konoagka XT2 — Ha 60KOBO# cTeHKe Kopnyca (puc. 2B).

Ha nepenneii nanenu uzmeputens [IPOMA-UTM-MU-C (puc.3a) pacnoyioxeHbI
3JIEMEHTHl YIpaBJIEHUS:

- Kunonku: BHU3VY u BBOJ|

- HudpoBoe Tabno MHAUKALUU TEKYUIETrOo 3HAUCHUS U3MEPIEMOTro mapaMmeTpa.

KoHcTpyknuss u rabGapuTHBIE pa3Mepbl H3MEpHTENed pasduYHBIX HCIOJHECHUU
npuBeaeHsl B [Ipunoxenun A.

1.4.6 TunoBsie cxeMbl BHEMHUX coeauHeHuil m3amepurens [[POMA-UTM npu-
Benensl B [IPUJIOXKEHUU B.

i
e

NMPOMA-UTM

Www.promav.ru

WU3MEPUTENDb °c
TEMNEPATYPbI

)

Puc.2a. Buemwnuit Bung usmepurens [IPOMA-UTM-II]
I MIMTOBOTO MOHTAa)a Ha MaHEJH (BUA COEPEIN).
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Puc.26. Baemuuii Bung u3meputens [IPOMA-UTM-II]

— HCIOJHEHHUE IUTOBOC (BHA C3aaH).
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- ICIIOJIHEHHUE HAaCTEHHOE.

T

-+
[
2317
4 &
A
T R
g9




PYKOBOACTBO MO 3KCIJTYATAUMWM  B407.022.000.000-03 P3 c1p.10

100 70

NMPOMA-UTM

3
H‘ MIMEPHTENL  ° . E .E
¥ TEMNEPATYPhI

L+136
S
¥

—— Mgg
|
o~
<+
+
- |
—
| |
[ 1
XT1 £
|D‘—Nm¢m\0r~mmc"‘:§Q;—_‘f|
el
< - o~
< | m Eﬂ.zﬂ_ﬂ.én_
—Dmmgaj.:ﬁj.::'.:gjl:}(:
C|l@| @ S| E =N F T =
P od |
wl =<2 < = | x| o o
To|le Pl 2ZEZZ|E[H|C
or|o TE=EE ==

Puc.2c. BHemuuii Bug U Ha3zHaueHHUE Ieneld KieMMHOHN komoaku XT1
usmepurens [IPOMA-UTM-P-L ansa yctaHoBKM Ha TpyOONPOBO.
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Puc.3a. Buewnuit Bug usmepurens IPOMA-UTM-MU-C1-L.
Ncnonnenue ans ycTaHOBKH Ha TPyOOMpPOBOA ropsiueit
WU XOJOJAHOU BOABI ¢ pabouum naBieHuem Py no 1,6 MIla.
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Puc.36. Buemnuit Bug uszmepurens [IPOMA-UTM-MU-C2-L.
HcnonneHue ni1d yCTAaHOBKHM Ha TPyOONpPOBOJbI Ta30BbIX
cpen W BO3AYyXOBOIKI ¢ pabouum naBienueM Py mo 1,6 MIla.
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Puc.3c. Buewnuit Bug usmepurens [IPOMA-UTM-MU-C3-L.
HcnonHeHune 1ig KOHTPOJS TeMIepaTypbl HAPYXKHOTO
BO3JyXa HWJN B NOMEIIEHUSIX.



PYKOBOACTBO IO 3KCIJTYATAUMM  B407.022.000.000-03 P3 cTp.14

1.5 CpeacrBa u3smepenusi, HHCTPYMEHT /ISl TeX00CIY;KUBAHUS U IKCILTYyaTALMU.

1.5.1 CpexncrBa u3MepeHusi, MHCTPYMEHT JOJKHBI COOTBETCTBOBATh YKa3aHHBIM

B Tabnuie 4.

Tabnuua 4

HaumenoBaHue u
THUII

Texnuueckue XapaKTEpPpUCTUKHU

Ha3znauenue u onepanuu

HudppoBoit mpudop
B7-77

N3mepeHue ToOKa,
npeaens 20MA,200MA
norpemuocth + 0,25%

KonTponp Beixona
(4-20) MA

bnok nmuranus

b5-29

= 24B, peryaupyemslit
Beixoa (18-30)B

Ilutanue uzmMepurens
NMOCTOSHHBIM TOKOM

MeraommeTp Hanpsxenue 500B KouTponp conpoTuBiaeHus
norpemHocth * 20% HU30JISIUU

OTBepTKa JlesBue 0,4x2,5x75 MM Jns 3axxuMa npoBOJOB B pa3b-

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

1.6 MapkupoBKa U MJOMOMpPOBaHHeE.

1.6.1 Ha nuneBoif maHeau HaAaHECEHEI:

e o6o3nauenue usmepurens — «[[POMA-UTM» unu «I[IPOMA-UTM-MHU-C»;

° TOBaprIﬁ 3HaAK HpCI[HpI/ISITI/ISI — U3TOTOBUTCIIA,
® ¢IUHUIIBI u3MepeHus, ° C;

1.6.2 TpancnopTHass MapKUPOBKaA JTOJI)KHA COOTBEeTCTBOBaTh TpeboBanusim [[OCT

14192.

Ha tpancmopTHOW Tape HOJKHBI OBITh HaHECEHBbl MAHUNYJISLUUOHHBIE 3HAKU:

«OcTOpOoXKHO, XpynKkoe», «boutcs ceipocTu».
1.6.3. Usmepurenu ninomobupyrorcs ciyxboir OTK.

1.7 YnakoBKa

1.7.1 H3meputenu temmnepaTtypbl JOJKHbI ObITh YyHAaKOBAHBI

TOM U PYKOBOACTBOM IIO 3KCIIJIyaTalluu B (1)I/IpMeHHI>Ie KapTOHHBIC KOpO6KI/I.

BMECTE C macmop-
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2 UICIOJB30OBAHMUE IO HABHAYEHHUIO
2.1 IToaroroBKAa M3AeJUd K HCNOJHL30BAHUIO

2.1.1. Ilpu BrIOOpE MecTa YCTAaHOBKU M3MEPUTENSI HEOOXOAUMO COONIOAATH Cle-
AYHOLUE YCIOBUS:

- B OKpYXarIlleM BO3JyXe He JOJKHO ObITh arpeCCUBHBIX I'a30B U MapoOB, JNEHCT-
BYIOIIUX pa3zpyliarmine Ha JAeTalu npeoOpa3zoBaTensi, a TakKe BJIaru, BBI3BIBAIOIICH
€ro KOppo3uio;

- TemMImeparypa M OTHOCHTEJIbHAas BJIaXHOCTh OKPYXAWIIEro BO3AyXa JOJKHBI
COOTBETCTBOBATh 3HAUEHUSIM, yKa3aHHBIM B pa3znene 1 m.1.1.2;

- mapaMeTphl BUOpanuM HEe JIOJKHBI MPEBBIIIATh 3HAUYEHUI, NPUBEJEHHBIX B II.
1.1.3.

2.1.2. MexaHUYECKOE KpENJeHUE U3MEPUTENss I[UTOBOrO0 HCHOJHEHUS HaA IIUT
OCYIIECTBJSIETCS C MOMOIIbIO CHEIHAaNbHBIX KJIHUIC, ABYMs BuHTamMu M4x40 B ymnop
3aJlHEed CTeHKHU murta, cornacHo pazMerku (cm. [IPUIIOXEHUE A).

2.1.3. TlogknoouyeHue HU3MEPUTENsT OCYIIECTBJISIETCS B COOTBETCTBUU CO CXEMOU
snekTpuueckoi coeguHeHuil (cm. [IPMJIOXKEHUE B) B cooTBETCTBUM C MNPOEKTHOM
JTOKYMEHTAIlMe Ha YCTAaHOBKY.

I[Ipn nutanum ot cetn 220 B, 50 'y — nuTanue rpynmnsl U3MEpUTEIEN OCYylIECT-
BJISITH Y€pe3 aBTOMATHI 3AIIUTHI CETH.

[Ipu nmuTaHUM U3MEPUTENS] MOCTOSIHHBIM TOKOM PEKOMEHJYeTCsS MPOU3BOIUTH OT
aBTOHOMHOTO HCTOYHHMKA MOCTOSIHHOTO Toka HampsxeHueM 24B*10% c nonycTumMbIM
TOKOM Harpy3ku 0,2A B pacueTe Ha OJJUH U3MEPUTEIb.

MoHTax BecTU MeIHBIMH NpoBogaMu ¢ ceueHueM (0,35-1,5) MM O MJIaTHHO-
BBIX U MEJHBIX TEPMOMETPOB CONMPOTHUBIECHUS U KOMIEHCALUOHHBIMHU MPOBOJAMU IS
tepmomap XK unm XA , n1vHa U3MEPUTEIbHBIX JHHUN OT nNaT4yukoB He 6onee 100 wm.

VYcraHOBKa TPENENoB CHUTHANU3ALMM  OCYIIECTBIISIETCS 4epe3 MeHo npubopa  (cMm.
[MTPUJIOXXEHUE B).
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3 TEXHUYECKOE OBCJIYKXUBAHUE
3.1 O0mue ykazaHus

3.1.1 IIpu skcnayaTauum TEXHUUYECKOE OOCIyXHMBAaHUE CBOJUTCA K MEepUOIHYE-
CKOM MOBEpPKE U3MEpUTENEH TemmepaTypbl corjiacHo pasnena 7 (1 pa3 B 3 rona ).

3.1.2 MoHTax UM HAacTpPOHKY H3MEPHUTENS TeMIEpaTypbl JOJXKHBI NPOU3BOAUTH
aMlla, UMEKIHNe CNeNUualbHYI MNOATOTOBKY, NONYCK K JKCIJyaTallMM 3JIEKTpoycTa-
HOBOK HamnpsixeHueM a0 1000 B u u3zyuuBmue HacTosAlee pPyKOBOJICTBO MO 3KCHiaya-
TallUuu.

3.1.3 PaGoTsl MO MOHTaXy UM JEMOHTAXy HU3MEPHUTEJNs TeMIepaTrypsl MNPOBOIUTH
IPU MOJHOCTHIO OTKJIOUEHHOM HAMNps)KeHUU nutaHus. Ha mwurte ynpaBiieHus ykpe-
OUTh TaONMUKy ¢ Haanuchio «He BKiaw4YaTh — padoTaroT Jdw0amn!».

3.1.4 Kondurypuposanue uszmepurens [[POMA-UTM u ero moakiamuUeHHE CO
SCADA cucteMoil B KOMIOBIOTEPHOU CETU AOJKHBI IPOBOAUTH NPOrPaMMUCTHI, pPYKO-
BoactBysch [IPUJIOKEHUEM T'.

3.1.5 Ilepen BKJIOYEHUEM U3MEPUTENS B pabOTy HEOOXOAUMO:

- NpPOBEPUTHh NPAaBUJIBHOCTb MOHTaXa B COOTBETCTBUM C NIPOEKTOM, O0OpaTus
oco0oe BHMMaHHE Ha LleNu ¢ HanpsokeHueM 220B;

- IPOBEPUTH HAJIEKHOCTh 3a3EMJIICHHUS.

Bo3Mo’kHBIE HEHCITPABHOCTHU M CIIOCOOBI UX YCTPAHEHMsI IPUBEICHBI B TAOIUIE 5.

Tabnuma 5
HaumenoBanue u
BHEIIHEE MPOSIBICHUE
BeposTHas npuunHa Cnoco6 ycTpaHeHHS

nedexta
l. OrcyrcTtByeT uH- |[1.OOpBIB UK 3aMbIKaHue B Jdu- | 1. OTKIAOYUTH NHUTAHUE,
JUKaI s Ha IKae HUU MUTAHUS. MPO3BOHUTH TECTEPOM U
npubopa 2.01ka3 61oka nutanusa 24 B YCTPAHUThb 3aMbIKAHHUE.
2. [IpubGop He pearu- | 1. Hapymenue sanexTpuue-

p P P apy P 1. [IpoBepuTh TUHUU U
pYyeT Ha U3MEHEHHE CKOM CBSI3M C BHEUIHUM JaT-

MeCTa COEJUHEHUS.

TeMIepaTyphl YUKOM TEMIEPaTyphl

3.2 Mepbl 6e30MacHOCTH

3.2.1 ICTOYHUKOM ONACHOCTH IPU MOHTAXE M SKCIUTyaTallMM U3MEPUTENEH SIBISIOTCS JIEKTPU-
4eCKUI TOK, HarpeThle HCTOYHUKH TeIlIa.

3.2.2 Tlo crocoOy 3ammThl YeI0BeKa OT MOPAKEHHS IIEKTPUIECKUM TOKOM W3MEPUTENN OTHO-
catcs k kinaccy 0 mo I'OCT 12.2.007.0.-75.

3.2.3 Ycrpanenue neexkToB U3MEpUTEICH U 3aMEHA UX TPOU3BOJUTCS MPH OTKIFOUYCHHOM JJICK-
TPUYECKOM IMHUTAHUU U OTCYTCTBUU JaBieHus B TpydornpoBoaax (aas [IPOMA-UTM-P u [TIPOMA-
NUTM-MU-C).

3.2.4 Tlpu sKcmIyaTallMd U3MeEpUTeNed coOMoaTh TpeOOBaHUS MEKOTPACIEBBIX IMPaBHI IO
anekTpodezomacHoctu PJI 153-34.0-03.150-00.

3.2.5 Ilpu u3BNE€YEHUN OXJIAXKACHHBIX JATYMKOB U3 COCYAOB J[proapa WIJIM HArpeThIX U3 TEPMO-
CTaTOB HEOOXOJIMMO IOJIH30BAThCSI XJIOMYATOOYMaKHBIMU TIepYaTKaMHU.

3.2.6 Ilpu paboTe co CTEKJISHHBIMU cocynamu /Iproapa HE0OXOAWMO IO0JIb30BATHCS 3AlIUTHBIMU
oukamu. He nomyckaercs ymjioOTHSTB Ji€l B CTEKISIHHBIX COCY/laX METAIJIMYECKUMH M OCTPOKOHEY-
HBIMU IIPEIMETAMH.
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4 XPAHEHHUE

4.1 N3mepurenun MOTYT XpPaHUThCS Kak B TPAaHCIOPTHOM Tape, TaKk U BO BHYT-
peHHell ynmakoBke u 0e3 Hee. YcnoBus xpaneHus 6e3 ymakoBku — 1 mo 'OCT 15150.

YcnoBusg XpaHeHUsT B TPAHCIOPTHOW Tape W BO BHyTpeHHeH ynmakoBke — 2 mo ['OCT
15150.

S TPAHCIIOPTUPOBAHHUE

5.1 U3mepurenu B ynakoBKe TPAaHCIHOPTUPYIOTCS BCEMH BHJAaMH TpaHCIOpTa B
KPBITBIX TPAHCHOPTHBIX CPEJACTBAaX B COOTBETCTBUM C NMpPaBUIAMH U HOpMaMH, AEHCT-
BYIOIIMMHU Ha KaXXJOM BUJE TPaHCIOPTA.

JonyckaeTrcs TpaHCIOPTUPOBKAa B repMOOTCEKax camoseToB. Bo Bpems morpy-
304HO-pa3rpy304HbIX paboT MU TPAHCHOPTUPOBAHUS AOJIKHA HCKIHOUYATHCS BO3MOXK-
HOCTh MEXAHMUUYECKOT0 MOBPEXKJAECHUS YIAKOBKU U NPUOOPOB.

6 YTUJIU3ALIUS

6.1 U3meputenu He colepkaT IKOJOTMYECKH BPEIHBIX MaTE€pHUalOB U KOMIIJIEK-
TYIOIUX. Y THIU3ANUIO IPOBOAUTH IKCIUIYyaTUPYIOIIasi OpraHu3amus.
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3aMecTUTEIb TUPEKTOpa
OBY «IICM Tarapcran»

[''M. AGnaTeIoB

« » 2012 r.

MHCTPYKIOUA

['ocynapcTBeHHas cuctema o0ecreyeHus: €AMHCTBA U3MEPEHUI

Wsmepurenu temmeparypsl MHOTO(YHKIMOHAJIbHbIC
I[TPOMA-UTM, [TPOMA-UTM-MU-C

MeTO}_II/IKa IIOBCPKHU

Ne 407.022.000.000-03 MII

Kazannp
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PA3PABOTAHA: OO0 «HIIIT «ITpompbltieHHass ABTOMaTHKa»

YTBEP/K/IEHA: OBV «1CM Tarapcran»
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Hacrosmas nHCTpyKIUs paclpoOCTPaHAETCS HA H3MEPUTEIH TEMIIEpaTypbl MHOTO(QYHKIIMOHAIBHEIC
I[MPOMA-UTM, [IPOMA-UTM-MHU-C
Y YCTAHABJIMBAET METOJIMKY IIEPBUYHOM, IEPHUOINYECKON TOBEPKHU, TOBEPKHU MTOCIIE PEMOHTA.

MeXnoBepOUHbId HHTEPBAJ U3MEpUTENeH TemIepaTypsl MHOrodyHkunoHanbHbIX [IPOMA-UTM,
IMPOMA-UTM-MU-C — tpu rofa.
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B mepuoz sKcIutyataiy paspemaeTcs oBEpKy Mpruoopa Mporu3BOAUTE TOJIBKO HA BEIOPAHHOM
MIPH SKCIUTyaTalluy IpeJiesie U3MEePEHHs U rpalyupoBKU corjacHo Tabmuis! la niom 16.

Tab6muma 1a. [Iporpammupyemslie nosib3oBaTeseM auamna3zonsl u3meperuii [IPOMA-UTM-I] (mwm-
toBoro) u IIPOMA-UTM-H (HacTeHHOT0) HCIIOTHEHHUS.

TI/IH HCHOHB3yeMOFO BHCIIIHECTI O HepBI/ILIHOFO
Makc. nuamna3oH
No nmamaszoHa .o npeobpa3zoBaTeis, HOMUHalIbHAs CTaTHYECKas
usmepenui, ° C
XapaKTepI/ICTI/IKa

. TepmonpeoOpazoBaTenab CONPOTHBICHHUS
01 -30 + +200 TCM50 Wioo = 1.426

. TepmonpeobpazoBaTenb COMPOTHBICHHS
02 -50 ++200 TCM100 Wioo = 1,426

. TepmonpeoOpa3oBaTeab CONMPOTHBICHHS
03 -100 + +200 TCMS50 = Wio0=1,428

. TepmonpeoOpa3oBaTeab CONMPOTHBICHHS
04 -100 = +200 TCM100 Wioo = 1,428

. TepMmonpeoOpazoBaTelb CONPOTHBICHUS
05 -100 = +600 TCII50 Wioo = 1,385

. Tepmonpeobpa3oBaTeab CONPOTHBICHUS
06 -100 + +600 TCIT100 Wioo = 1,385

. TepmonpeobpazoBaTeab CONPOTHBICHUS
07 -100 + +600 TCII50 Wioo = 1,391

. TepMmonpeoOpa3oBaTeab CONPOTHBICHHS
08 -100 + +600 TCII100 Wioo = 1,391
09 -50 + +800 Tepmomapa xpomenn-koneab XK (L)
10 -50 = +1200 Tepmonapa xpomenb-koneiab XA (K)

[Ipumeuanue. BoiOop monanana3zoHa u3aMepeHUss NPOU3BOAUTCS MOJb30BaTEIEM
¢ nuckpetHocThio 50 ° C Bo BceM auana3oHe U3MEPEHUH.

Tab6numa 16. [Iporpammupyemble oab30BaTeNIeM Auamna3onsl u3Mepennii [IPOMA-UTM-P
u [NIPOMA-UTM-MU-C .

MakcumanbHbIN
AnanasoH namepe-
HUR, ¢ C

Tun ncnonb3yemMoro BCTPOEHHOro NepBrMYHOro npeobpasosa-
Tens, HOMUHanNbHasa cTaTuyeckas xapakTepucTuka

TepmonpeobpasoBaTernb CONPOTUBNEHUS

-50 + +200 nnaTuHoBbI TCM100 Wigo = 1,385

Mpumevanus. 1.Bbibop nogananasoHa n3amepeHusi Npon3BoaAnTCS Nonb3oBaTeniemM
¢ anckpeTHocTbto 50 ¢ C BO BceM gnanasoHe N3MepeHU.
2. HuxHsasa rpanuna auanaszona 0 naum 50 °C.
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7.1. Onepanun

U CPEJICTBA MOBEPKH

7.1.1 IIpu npoBeAEHUHU NOBEPKHU TOJKHBI BHIMOJHATHCS CIEAYIOIINE ONEPaLUN:

-BHEIIHUU OCMOTP;

- onpoboBaHue;

- ompeleyeHue mpejesa JonyckaeMoid OCHOBHOW MOTPEMHOCTH MHIUKAIIMH, BbI-
XOJHOTO TOKOBOTO CUTHaJIa U cpabaThiBaHUS KaHAJIOB CUTHAIU3AIUH;

- IOJITBEPKICHUE COOTBETCTBHS MPOTPAMMHOTO O0SCIICYCHUS CPEJICTBA H3MEPEHUSI.

7.1.2.1lpu npoBeA€HUU NOBEPKU MOJKHBI NPUMEHATHCS CPEACTBA U3MEPEHUSI U
yCTpOWCcTBA, IPUBEJEHHBIE B Tabuule 6 UIH C aHATOTUYHBIMH TEXHUYECKUMHU U MET-

pPOJTOTHUYECKUMHU XapaKTepUCTUKAMHU.
[IepeyeHb KOHTPONBHO-U3MEPUTENBbHBIX IPUOOPOB.

Tabmauua 6

HaumeHnoBaHue U TUII

TeXHUUYEeCKHE XapaKTEPUCTUKH

Ha3naueHue u onepanuu

Mara3uH cCOnpoTUB-
meuuit P4831 unu
MCP-63

Jlnanazon 0+500 Om, npuBeneH-
Hasi morpemHocTsh £ 0,05%

MMmutanus curHajia TCpMO-
MCTpa COONPOTUBICHUA

[loTeHIMOMETp
IMI1-63 nnun YIIUII-60
MW KanuopaTtop Ha-
NpsIKCHUS

uamnazon 0+100 mB, npuBenen-
Hasi norpemHocTts £ 0,05%

MMuTanus curHaia TepMo-
DIEKTPUUYECKUX JATUHUKOB
(Tepmomnap)

Ammepmerp uppo-
Boit CA 3010/1-485

N3mepeHue Toka, npeaeiabl u3Me-
penuit 20 MmA, 50 MA
norpemHocth * 0,1 %

Kontpoas Beixona (4-20) mMA

MeraomMmeTp
®4102 unu M4122

MakcuMallbHOE HAIpsKEHHE HE
menee 1500 B,
MOTPEIMHOCTh + 15 %

KoHTpoab CONPOTUBICHUSA
N30 UU

bi1ox mutanuga

= 24 B, perynupyeMbiii BEIXOJ

[luTanme u3MepuTeas No-

b5-29 (18-30) B CTOSHHBIM TOKOM
Pe3ucTopsl: Homunan 1 Om + 5 % u Homunan MIMuTatop Harpy3ok BeIXoJa
C2-33-2-1; 500 OmM = 5 % (4-20) MA

C2-33-2-500

OTBepTKa JlezBue 2 Mmm 3aXUM NPOBOJIOB B pa3beMe

XT-1 u XT2 «Jlatuuk»

Cocyn Hdproapa uinu
TEPMOC

Co3naHue TeMnepaTtypsl TpOUHOU
TouykHu Bonbl (Boma-nmen 0 °C)

Ctabunusamnus «X0JOIHOTO
cuasi» npu 0 °C

TepmocTtaT mapoBoi
tumna TII-2

Temnepatypa KHUIIEHUS BO B
(95-102°C npu 84-106 xIla)

[ToBepka [IPOMA-UTM-P u
[TPOMA-UTM-MU-C

TepmocTaT cyxo-
oinounbiii KC 600-1

Jluana3oH BOCIPOU3BOIUMBIX
remmnepatryp (50-600)°C, nor-
PEIHOCTh BOCIPOU3BECHUS 3a-
naHHoil Temnepatypsl 0,2 °C

[lepBuuHas moBepkKa
[TPOMA-UTM-P u IIPOMA -
NTM-MU-C

Kpuocrar TXK-1

Jlnama3oH BOCIIPOU3BOJUMBIX
TemMmnepaTtyp oT MuHyc 60
mo + 10 °C, HecTaOUIBHOCTH

nojyiepxkanus temmepatypsl + 0,2 °C

[lepBruHas moBepKa
[I[POMA-UTM-P u IIPOMA -
NTM-MU-C

[IlpumeHsieMble TpPU TOBEPKE KOHTPOJIBHO-U3MEPUTEIBbHBIC NPHUOOPHI JTOJIKHBI

UMCTb ﬂeﬁCTBYIOHIHC CBUJACTCIBCTBA O ITOBCPKCE.
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7.2. TpeboBaHus Kk kBanU(PHUKAIINK IOBEPUTENEH 1 TpeOOBaHUs O€30MaCHOCTH

7.2.1. U3meputenu oTHOcATCS K 0 Kiaccy 3alUThl YEJIOBEKA OT MOPAKEHUS 3JEKTPUUECKUM TOKOM
o I'OCT 12.2.007.0-75.

7.2.2. Ilpu noBepke M SKCILUTyaTallMd U3MEPUTENIEH JOIKHBI cO0It0AaThesi «MexoTpacieBblie IpaBu-
J1a TI0 oXpaHe TpyJa (mpaBuia 0€30MacHOCTH) MPHU IKCIUTyaTaIlH 3JIEKTPOYCTAHOBOK, YTBEPK/ICHHBIC
MunucTepcTBOM TpyJa U conpanbHoro passutus P® u MunucrepcrsoMm snepretuxku PO» PJI 153-
34.0-03.150-00.

7.2.3 Ycrpanenue 1e()eKTOB U3MEPUTENS U 3aMEHa UX MPOU3BOJUTCA MPU OTKIIOUEHHOM JJIEKTpUYe-
CKOM TUTAHMHM U OTCYTCTBHUHM JaBiieHus B TpyoomnpoBoaax (mns [IPOMA-UTM-P u ITPOMA-UTM-
MUH-C).

7.2.4 1lpu n3BIE€YEHUH OXJIAXKIEHHBIX JaTYUKOB U3 COCYIOB Jlproapa WM HarpeThiX U3 TEPMOCTATOB
HE00XO0IMMO TOJIb30BATHCS XJIOMYATOOYMaKHBIMHU TNepuaTkamu. [Ipu pabore co CTEKISTHHBIMU COCY-
namu Jlproapa HEOOXOAMMO I0JIB30BAThCs 3alIMTHBIMM oukaMmu. He nomyckaercss yruloTHSITH Jell B
CTEKJISTHHBIX COCYJIaX METAUINYECKUMHU U OCTPOKOHEUHBIMH MPEAMETAMH.

7.3. YcnoBus NpoBeICHUS TOBEPKHU

[Ipu nmpoBeAeHUU MOBEPKHU NOJKHBI COONIONATHCA CIEAYIONUE YCIOBUS:
- TeMIlepaTypa OKpPYXKaIOIero BO3ayXa (20+5)°C, IIPU 3TOM B IIpoOIlecce MOBEPKU TeMmIlepaTypa He
IOJDKHA MEHSITBCS 0oJiee ueM Ha iZOC;
- OTHOCHUTEJIbHAS BJIAXKHOCTh OKpYKaromiero Bo3ayxa 1o 80 %;
- arMoc(epHOe TaBICHUE B TOMEIICHHH, TJI€ TIPOBOIST MOBEPKY MOKHO OBITH (84+-106,7) kI1a;
- BuOparus, TpsACKa, yAaphl, HAKIIOHBI, BIHSIONIME HA padOTy U3MEPUTENS, TOJDKHBI OTCYTCTBOBATS;
- BBIJEPKKA U3MEpUTENsl Mepes] HaualoM MCHBITAHUN MOCNe BKIIIOUEHUS MUTAaHUS JOJKHA ObITh HE
MeHee 30 MuH;
- muTa"ue oT ceTu mepemerHHoro Toka 220B (oT187 go 242B), 50I't m moctosiHHOTO TOKa(24+3)B;
- conporuBienure Harpy3ku (510+50)Om nnst TokoBoro Beixoza (4+20) MA;
- pabouee TOJIOKEHUE M3MEPUTENS JOHKHO OBITh B COOTBETCTBUHU C PYKOBOJICTBOM TIO JKCILTyaTa-
117078

7.4. TloaroToBka K MOBEpKE

Jnsa mamepurens [IPOMA-UTM  cobpath cxeMy coriacHo puc.4 (BapuaHT C TEPMOMETPOM COMPO-
TUBNIEHUs) WK puc.5 (6) BapuanT ¢ tepmomnapoit, miasi [IPOMA-UTM-MU-C — cxemy coriacHo
puc.7.

B nanpHelmeM 3Ti cXeMbl HCIIOJIB30BaTh JJIs1 COOTBETCTBYIOIIUX ONEPalMi MOBEPOK.

M3mepurens ycTaHaBIMBAIOT B HOpMaJIbHOE pabouee MOJI0KEHHE B COOTBETCTBUH € €r0 OIMCAHUEM.
W3mepuTensb BBIIEPKUBAIOT BO BKIIOUYEHHOM COCTOSIHMM HE MeHee 20 MUH., KOHTPOJIUPYS IPU 3TOM
HaJIMYMe HUPPOBONH MHIMKALMK U CIYKEOHOM HMH(pOpMAalMM B COOTBETCTBUHU C PYKOBOZICTBOM II0
JKCIUTyaTalUU.

7.5.1TpoBeieHne MOBEPKU

7.5.1.BHenmHu ocMOTp
[lepen mpoBeeHNEM TTOBEPKH ITPOBEPSIFOT:
— COOTBECTCTBUEC KOMINNICKTHOCTH BKCHJ'IyaTaHI/IOHHOI\/II JOKYMCHTAlMM Ha H3MCPUTCIIb KOH-
KPETHOTI'O THUIIA;
— OTCYTCTBHUE TIOBPEXKJICHUN HAPYKHBIX MIOBEPXHOCTEH U APYruX Ne(eKTOB KOPITyca;
— YETKOCTh U300paKeHUH, HAIMUCEH Ha MAPKUPOBOYHON TaOIUUKE;
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7.5.2. OmnpoboBanue

s onpoboBaHHs cOOpaTh CXeMy coriacHo puc.4 (BapuHaHT C TEPMOMETPOM CO-
NPOTUBJIEHUA) UK puc.5(6) BapuaHT ¢ TepMOIapoi.

B nmanpHelmemM 3TH CXEMBl UCNOJNB30BaTh JAJS COOTBETCTBYIOIIMX ONEpauui IO-
BEPOK.

N3MepuTenp ycTaHABIMBAKT B HOpPMalbHOE pabodyee MOJOXKEHHE B COOTBETCT-
BUU C €r0 ONMCAaHMEM, MOJAKT BJIECKTPONUTAHUE U CIUYAKT HAa MHIAUKATOPE BEPCHUIO
NPOTPAMMHOTO O0ECIMeYCeHUS C 3asIBICHHBIM:

-ul.04 — guna [IPOMA-UTM;

-u2.01 — gna IIPOMA-UTM-MHU-C.

N3Mmeputenb BRIAEPKUBAIOT BO BKIIOUYEHHOM COCTOSHHM He MeHee 20 MHUH., KOH-
TPONUPYS MPH ITOM Haludue UUPPOBON MHIAMKANUU U CIyXKeOHOU MHPoOpMamUU B
COOTBETCTBUHU C PYKOBOJCTBOM IO IKCIJIyaTaluu.

[IpoBepsitoT paboTOCTIOCOOHOCTh, UMUTHUPYS BBIXOJHOW CHTHAJ OT MEPBUYHOTO
npeoOpa3oBareiss TeMIepaTypbl OT HUXHEro MPEJICJIbHOTO 3HAYCHHUS IO BEPXHETO
Mara3uHOM compoTuBIeHUN. [Ipu 3TOM MOJKHBI HAOMIOATHCA:

-U3MEHEHHE BEIXOAHOTO TOKOBOro curHanza or 4 MA no 20 MA;

-U3MEHEHUE NOKAa3aHUW MHAMKALUUU OT HUKHETO JO BEPXHEro npeaena;

CBEUCHUEC CBETOIHMOJOB «MAX 2», «MIN 2» (kpacHbIE) "
«MAX 1», «MIN 1» (3eneHbie) Npu BBIXOJE TEMIIEpaTyphl 38 YCTAHOBJIEHHbIE TPAHU-
bl [Uana3zoHa.

A2 A
MPOMA-UTM MCP-60
|| i @ T —
PC [ ] RS232/RS485 B | \ \
LIEMb KoHm ‘
=1 XT1
RS-485 A | 1 XT2 |n "
A3 -|— RS-485 B | 2 " BATUMK
I—h(mA> = T kewva | Llenb /\
i t | e—— mAxaHP | 5 — 1 Jnur"+ 7 \
€ MAX.1+MIN. 6 2 onﬂ ll+|v ‘r ‘ RX
B cxemy aBTomatukn | € MINLHR |7 — P (
S MAX2HP | 8 |—— 3 BXOD, - \ ;
€—— MAX2:MIN2 | 9 f— nn
GS <€——— MIN2-HP | 10 — 4 ‘J [UT. |
4 + 24V 1
=248 _ GND 2 \
L-220B,50Hz &———L -220V,50Hz | B \ L
N €&—————N-220V,50Hz | | -

Puc.4. Cxema noBepku rpajyupoBKu
c TepMmornpeoOpazoBareneM COMPOTHBICHHUS.

A1l — npeo6pazoBaresnb untepdeiica RS-232 / RS-485 ¢ ranpBaHUYECKOW pa3BA3KOH
tuna ADAM-4520, A2 — IIDBM PC ¢ nporpammuabIM obecnieueHuem aiasi SCADA cuc-
TeMbl, A3 — Amnepmerp uudpposoit CA 3010/1-485 (munauamnepmetp 0-20 MA),

R - marpyska tokoBoro Beixoma R=500 Om, G3 — HCTOYHHUKHU MOCTOSHHOTO ToKa 24B ¢
nonyctuMbeiM TokoM 0,2A Ha oauH mpubop.
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* al MPOMA-UTM
PC [] Rs2s2/Rs4ss | I |
LIEMb Konm. |
=1 XT1
i L= 72 | e
() = GND__[ 5 wema | Llens | rn-63
-: 1-(4:20) EA L3 "won \
t | e—— mAxiHP | 5 — 1 Jmmr"+"| \ O +
€——— MAX.I+MIN | 6 f— 2 ‘BXO v|+v|
B cxemy aBTomatuku | € LMIN.LHP | 7 — 3 B a wal | Ux
——pmAx2HP | 8 —— Xoa - \ ;
3 s e P 7 1.
' \
=24B "'I +24V 1 | l
—: GND 12
L-220B,50Hz &—— -220V,50Hz | B \ L
N &——————N-220v,50Hz | \ -
JIEQ
BOJA
TEPMOC
Puc.5. Cxema noBepku rpagyupoBku ¢ trepmonapoit tuna XA (K).
A2 il MPOMA-/TM
PC [] Rs2s2/Rs4ss 7 |— == |
LIEMb Kot | XT1 |
p Tl 2 |- g
—— = GND_ |5 wewa | Lenb | nn-63
-: 1-(4:20) ﬂA L3 non \
| «—— mMAXIHP | 5 — 1 Jmmr"+"| \ O +
€ MAXI+MINA | 6 = 2 ‘BXO ||+||
B cxemy aBToMaTKm MINAHP | 7 l Tﬁ | Ux
——pMAX2HP | 8 |—— xXog - \ ;
€—— MAX2:tMN2 | 9 |— nn /
G3 <€——— MIN.2-HP 10 — 4 }JHMT' —0 -
+ voav |
=248 —I: GND 12 \
L-220B,50Hz &—— -220V,50Hz | B \ L
N €————————N-220V,50Hz | % \ -
JNIEA
BOJA
TEPMOC

Puc.6. Cxema noBepku rpaagyupoBku ¢ tepmonapoi tuna XK (L).
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Harepumens FIPOMA-HTH=MI-C LiVe 36500 HmossuK rumHius
> LD ; [-2208 501y
/ 248 ° ot—s
AN 24 B
2| Luznan (4-20MA () g © T
3 Yematka N
4 A

Puc.11. Cxema nonknwuenusa usmepurens [IPOMA-UTM-MU-C.

PA — npubop ¢ TOKOBBIM BXOJIOM (MHUIIHaMIepMeTp HUPPOBOH, peructparop,
peryasTop; BxonHoe conpotuBieHue ot 1 1o 500 Om);
K1 — pene snekTpoMarHuTHoe ¢ 0OMOTKOM ynpaBienus = 24 B.

7.5.3 OnpeneneHue OCHOBHOM NMPUBEAEHHON MOTPEUIHOCTH.

[Ipu nmepuonuyeckoil MoBEepKe OCHOBHYIO MOTPEUIHOCTH ONpPEAeSIOT B J1Ba IHK-
Ja: 710 KOPPEKTHUPOBKHU JMama3oHa M3MEHEHHUS BBIXOJHOTO cHUrHala (KaaluOpoBKa) H
MocJe KOPPEKTUPOBKMU Auana3zoHa coraacHo [Ipunoxenus B.

JonyckaeTrcs BTOpOM LHUKJI HEe NPOBOJAHUTH, €CJIH OCHOBHAs MNpUBEJEHHAs IMO-
rpemHoOCTh cooTBeTcTBYeT . 1.2 PD.

OCHOBHYI0 MNPUBEJECHHYIO MOTPEHIHOCTh ONpPENeNsiloT B 5 TOYKaX, PaBHOMEPHO
pPacmoJOKEHHBIX B HUaNa30He U3MEPEHU .

IloBepka ¢ TepMonpeodpa3oBaTeJiiMH CONPOTUBJICHHUS.

Jns ompenenceHuss MOTPEHNIHOCTH HM3MEPEHUS H3MEPUTENEH MOAKIIOYUTH K €ro
BXOJY BMECTO JaTYMKa Mara3mH CONPOTUBIEHUH B COOTBETCTBUU CO CXEMOW MHOJ-
KJoueHus puc.4 mno 4-Xx NpPOBOJAHOU cXeMe, CONPOTHUBICHHUS MPOBOJOB KOTOPOH
nokHO ObITh He 6onee 50 Om. [locnenoBaTenbHO yCcTaHaBIMBas Ha Mara3uHe 3Haue-
Husa conpotuBiaeHuit mo 'OCT 6651-2009, cooTBeTcTByWOIINE TeMIiepaTypaM B KOH-
TPOJBHBIX TOYKaX BhiOpaHHOTO AuanazoHa u HCX - yka3anHbIX B Tabauue 7 s nat-
qukoB TCM u B tabnune 8 ans natuukoB TCII - 3adukcupoBath moka3zaHus NUPpoO-
BOT0 MHJAMKATOpPa U BBIXOJHOTO TOKOBOTO CHUTHajla MO MHIJIHAMIEPMETPY IS Kax-
IO KOHTPOJIBHOW TOYKH.

Tabnuma 3Ha4YeHUH CONMPOTHUBICHUN MEOHBIX TepMonpeoOpa3zoBareneid B TOUYKaAX
noBepku auamnazonoB [[IPOMA-UTM.

Tabnuma 7
Huanazon u3dmepe- | Tun HCX npeobpa- Kontponupyemsie Touku, ° C
Huil,® C 30Barens ConpoTuBnenue TepmonpeodpazoBarens,Om
50 = +200 TCMS50 -50 0 +50 +150 +200
’ Wioo =1,426 39,345 50 60,65 | 81,95 92,615
100 = +200 TCMS50 -100 -40 +20 +140 +200
) Wioo =1,428 28,265 | 41,39 54,28 79,945 192,775
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50 = +200 TCM100 -50 0 +50 +150 +200
) Wioo =1,426 78,69 100 121,30 | 163,9 | 185,23

100 = +200 TCM100 -100 -40 +20 +140 +200
) Wioo =1,428 56,53 82,78 |108,56 | 159,89 | 185,55
Boixoonoit mokoewiii cuznan, mA 4,0 7,2 10,4 16,8 20,0
Jlonyck Ha TOKOBBIW CHTHAJ, MA +0,08 +0,08 +0,08 | +0,08 | +0,08

Tabnuua 3HaYeHUN CONMPOTHUBJICHUN MIATHHOBBIX TepMomnpeoOpazoBareneii B

TOuKax noBepku auanaszoHos [[POMA-UTM.

Tabnuna 8
Huamnazon u3- |Tun HCX nmpeobpazoBa- Kontponupyemsie touku, ° C
Mmepenuit,® C Tensd ConpoTuBnenue TepmonpeodpazoBarens,Om
100 = +600 TCII50 -100 +75 +250 +425 +600
’ Wioo =1,385 30,13 | 64,495 | 97,05 [127,835[156,855
100 = +600 TCII50 -100 +75 +250 +425 +600
’ Wioo =1,391 29,82 64,72 197,795 1129,08 [158,585
100 = +600 TCII100 -100 +75 +250 +425 +600
) W00 =1,385 60,26 | 128,99 | 194,1 | 255,67 |313,71
100 = +600 TCII100 -100 +75 +250 +425 +600
) Wioo =1,391 59,64 | 129,44 |195,59 | 258,16 | 317,17
Bovixoonoit mokoewiii cuznan, mA 4,0 8,0 12,0 16,0 20,0
Jlonyck Ha TOKOBBIW CHTHAJ, MA +0,08 +0,08 +0,08 | +0,08 | +0,08

IToBepka ¢ TepMO3JIEKTPOAHBIMH Npeodpa3oBaTesiMi (TepMONapaMu): JUIsl OIPEEICHUS
norpentHocTH u3MepeHus: mpuoopoB [IPOMA-NUTM noakimodnuTh K €ro BXOAy BMECTO JaTyhKa I0-
TEHLMOMETP B COOTBETCTBHM CO CXEMOW MOAKIOYeHHs puc.S win puc.6. [loarorosuts cocyn Jlproa-
pa (TepMoc), 3aMoTHUB €ro Ha 1/2 TUCTIITUPOBAaHHOW BOIOH M JIHJOM — JIBAMHKHY JOJKHBI TUIaBaTh B
Bozie. B Tepmoce obGecnieunBaetcst paBHoBecHasi TeMmieparypa 0 °C. [TomecTuTh B TepMOC TepMomapy
rpaayupoBkn XA (K) mim XK (L) ¢ OTKpBITEIM cltaeM (ONOPHBIN CITail) - TUI crias JOJI)KEH COOTBET-
CTBOBATh IPaJIlyupOBKE UCMOIB3yEMOM MPH IKCILTyaTanu TepMonapsl. [lociaenosarensHo 3a1aBast Ha
noteHimometrpe BenmunHbl TepMoD.J[.C. mo 'OCT P 8.585-2001, cooTBeTCTBYyIONIME 3aJaHHBIM
temneparypam no tadauue 9 st HCX rpagyuposku XK mnun no tabmauue 10 gt HCX rpagyupoBku
XA - 3apuKcHpoBaTh MOKa3aHUs MU(POBOTO WHAUKATOPA U BBIXOJHOTO TOKOBOTO CHTHAIA MO MUJI-
JMaMIIEpMETPY JUIS KaXKI0W KOHTPOIbHON TOYKH.

Tabnuna 3Hauenuit tepmodJC TepMosnekTpoaHbIX peoOpa3oBareneil Tuna XK

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

Tabnumna 9
Huamnazon u3z- | Tun HCX tepmonapsl Kontponupyembie Touku, ° C
mepenui, ° C 3agaBaemas tepmoDJIC, MB
-50 +200 +400 +600 +800
-50 + +800 XK (L) -3,005| 14,560 | 31,492| 49,108| 66,466
Boixoonoit mokoewtit cucnan, 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
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Tabnuua 3naueHuit TepmMoIJ[C TepMOITEeKTPOAHBIX TpeoOpa3oBarene Tuna XA
(K) B Toukax nmoBepku nuanazonoB [IPOMA-NUTM.

Ta6auma 10
- Kourpoaupyemsie Touku, ° C
Z[I/IaHa3?H 0H3 Tun HCX Ttepmomnapsl P itd
mMepenuit, © C 3angaBaemas tepmod/C, mB
. -50 +300 +600 +900 | +1200
-0+ +1200 XA (K) -1,889 | 12,209 | 24,905|37,326 |48,838
Buvixoonoit mokoewtii cucnan, 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

IIpudopsr nasa nposepku NPOMA-UTM-MU-C noAKJKWOYUTH COrJIAaCHO CXe-
MBI puc.7

Hns mamepureneit [IPOMA-UTM-P u ITPOMA-UTM-MU-C noBepky Hpu NepuoaNYECcKOM
MOBEPKE MPOU3BOUTH B 2-X penepHbIX Toukax: npu temnepatrype 0°C, ucnonssys cocyn ptoapa u
pu Temreparype kumsmeil guctumimpoBanHoi Bogsl — 100 © C (95-105 © C), ucnons3ys napoBoi
WM MacJIsiHBIM TepMocTat. [Ipy nepBUYHOM MOBEpKE KOHTPOJb B 7-MH PEHEPHBIX TOYKAX COIVIACHO
Tabmunpsl 11. B xauecTBe KOHTPOJIBHBIX MCIIOJIB30BaTh ITAJIOHHBIE TEPMOMETPHI C aOCONIOTHOMH Mo-
rpemHocTeio He 6onee + 0,1 ° C.

Tabmmma koHTpoNBbHBIX Touek 11 u3mepureneir [IPOMA-UTM-P u ITIPOMA-UTM-MU-C.

Tabmuma 11
Jwnana3on Tun HCX npe-
U3MEpEeHHH, |00pa3oBaTels KonTponupyemsbie Touku, ° C
°C
. TCIT100
-50 + 4200 W100 =1.385 -50 +0 +50 +100 +150 +200
ﬁKXOHHOH TOROBRIL - CHIHAL! g0 | 720 | 1040 | 13,60 | 16,80 | 20,00

JTOMyCK Ha TOKOBBIH CHTHA, MA +£0,08 | £0,08 | £0,08 | 0,08 +0,08 +0,08

7.5.4 PaccuurtaTh Oas8 KaxAOW KOHTPOJbHOHU TOYKH OCHOBHYK NPHUBEAECHHYIO
MOTPENIHOCTh UHAWKAIMH TEMIIEPATYpPHl MO popmyie:

Y - Tu3M—Tma6*100%,

Tn
rne: T,,; — TabnuuHOE 3HAYECHUE TeMIepPaTyphl B 3aJJaHHOU KOHTPOJBbHOU Touke, °C;
T,s, — MOKa3aHUS MHAMKATOPA U3MEPUTEJIS B 3aIaHHON KOHTPOJbHOU Touke, °C;
Tn - HOpMHpYMOIIEe 3HAYCHUE, PaBHOE PA3HOCTHU MEXAY BEPXHHUM U HHUXXHHM
npeneramMu avana3oHa usmepenus, °C.
7.5.5 Ilpu moBepke Takke OompenensieTcs MOTPEMHOCTh MpeoOpa3oBaHUsA CUTHA-
Ja ¢ TepMoIapsl UK TEPMOMETpa CONMPOTUBICHUS B TOKOBBIN curHan 4+20 MA.

JlomycTuMble OTKJIOHEHHUS MPUBEIEHBI B COOTBETCTBYHWIMUX Tabiumax 7, 8, 9,
10, 11.

OCHOBHYIO nNorpCmHOCTH 7 TOKOBOTO BBIXOAHOTO CHUIrHaJiIa B KOHTpOJ’II/IpyeMOI\/’I
TOYKE OMpEeNeNsioT mo Gpopmye:
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-1
Y=t *100%

max 0

rae: ] — meVcCTBUTENbHOE 3HAYSCHHUE BEIXOJHOTO curHaiza (MA);
I, — pacueTHOE 3HAUY€HHE BBIXOJHOIrO CHUrHana (MA);

I, — HMKHMH Tpenes U3MEPEHUN BBIXOJHOTO CUTHAJIa, PaBHBINA 4 MA

I . — BEpXHHUU IpeAe] U3MEPEHHUN BBIXONHOTO CUTHana, paBHbd 20 MA

PacueTHOC 3HaucHUEC BBIXOJHOI'O CUrHama AaJs BBI6paHHOFO Juamnma3zoHa TeMIicpa-
Typ U THIIa TCPMOMCTpa CONPOTUBICHUA OMMPCACIAOT IO (bopMyﬂe

I —1
max 0
[, ="t 074
T -T ’
max 0
rac: T - TeMIeparypa, COOTBETCTBYOIIasd MOBCPACMOMY COINIPOTHUBIICHUIO;

T, — HUKHEe 3HAUEHHUE TeMIepaTyphl JJisl BBIOPAaHHOIO THIIa TEPMOMETpPA CONPO-
TUBJICHUS U IMANa30HA U3MEPCHUH

T . — BepXHee 3HadeHHE TeMIepaTypbl Ajlsd BbIOpAaHHOIO TUIIA TEPMOMETpa CO-
NPOTUBJIEHUS U HANA30HA U3MEPEHUH.

7.5.6 OCHOBHYIO NPUBEIECHHYI MNOTPEMIHOCTh CJIeAyeT ONpenedsiTh NpPU MNATH
3Ha4YeHUAX U3MEpPsSIeMOro mapameTpa, BKJIIOYas TpPaHUYHBbIE 3HAYEHHUS JUMaNa3zoHa H3-
MepeHHuil. JlonycTuMoOe 3HaYe€HUE OCHOBHOW MPUBEJEHHOW MOTPEMIHOCTH HMHAMUKAIUU
Y ¥ TOKOBOTO BBIXOJa 7 - 0,5 % npum pabore ¢ TepMOMETpPaMH CONPOTHUBJICHHUSI H

1,0% npu paboTe ¢ TepmomapaMH, BKJOUYas MOTPENIHOCTh KOMIEHCAIUHA «XOJOIHO-
ro» cmas.

7.5.7 OnpeneneHue NMOTPEMIHOCTH MHIUKAIIMHM JOMYCKAaeTCsS COBMENaTh C OIeE-
panusiMu MO ONpPEAENEHUI0O OCHOBHOW NMPUBEJEHHOW MOTPEIMIHOCTH TOKOBOTO BBIXO/A.
B cnydae HeBbImONHEHUS AaHHOTO TPeOOBaHUA HEOOXOAMMO MPOBECTH KAJIUOPOBKY
npubopa B COOTBETCTBUU C YKA3aHUSIMH, U3TOKEHHBIMH B PYKOBOJCTBE MO JKCIJIya-
TallM¥, ¥ BHOBb MOBTOPUTH pabOTHl Mo omnpejaeseHnto norpemuoctu. [loBTopHbIE pe-
3yJIbTaThl CYUUTATh OKOHYATEIbHBIMHU.

7.5.8 TlonTBepkaeHUE COOTBETCTBHS MPOTPAMMHOI0 00ECTICYEHUSI CPEICTBA U3MEPEHUSI.

7.5.8.1 Meroauka noarsepxaeHus coorerctBusd [10 CU npu nosepke.

[Ipn mpoBeneHHH TOBEPKH BBINONHSIOT omnepanuio «[loaTBep:kaeHue COOTBETCTBHS TMPO-
rPaMMHOTO 00eCreYeHus», MPUBEJICHHYIO B COOTBETCTBYIOIIEM pa3/iesie METOAUKU MTOBEPKH.

7.5.8.1.1 Onpenenenune HoMmepa Bepcuu (MACHTU(UKAIMOHHOTO HOMEpa) MPOoTrpaMMHOT0o obec-
MEeYCHHUS.

s onpenenenns HoMepa Bepcur (MASHTU(DUKAITMOHHOTO HOMEpa) MPOTrpaMMHOI0 obecreue-
Hug [1O0 «IIPOMA-UTM» u 10 «[IPOMA-UTM-MU-C» HE0OXOAUMO BBIKJIIOYHUTH U BKJIFOUUTH
npubop. [Ipu BxiIroueHnn npudopa Ha IKpaH BBIBEIETCS HOMEpPa BepCcuH (MACHTH(PUKAITMOHHOTO HO-
Mepa) nporpammuoro ooecnederus: [10 «[IPOMA-UTM» — ul.04, puc. 8,
1O «[TPOMA-UTM-MU-C» - u2.01, puc. 9.
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u U4

Puc. 8. Homepa Bepcuu (MaeHTH(PHUKAIIMOHHOIO HOMepa) nporpammHoro otecneuenus I10

«[TPOMA-UTM».

Puc. 9. Homepa Bepcuu (MaAeHTH(PHUKAIIMOHHOIO HOMEpa) mnporpammHoro otecneuenust 10

«[TPOMA-UTM-MU-C».

HpI/I IMPOBCACHNUU onepaunﬁ MOBCPKHU NOIMYCKACTCs BECTHU IIPOTOKOJI HpOHSBOJ’IBHOﬁ

(bopMmBL
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7.6. OdbopmieHne pe3yIbTaTOB TIOBEPKHU

7.6.1. TlomoxxuTenpHBIE pe3yabTaThl OBEPKH JOJKHBI OBITH O(OPMIICHBI:

- IpY TIEPBUYHOM NOBEPKHM B MACIOPTE U3MEPUTENS IPOU3BOAUTHCS 3allMCh C YKAa3aHUEM J1a-

Thl NIOBEPKH, CTaBUTCS IOJIMCH JIMLA, BHIMOJIHUBLIETO MOBEPKY C HAaHECEHHWEM TIOCYIapCTBEHHOIO
IIOBEPUTENIBHOTO KJI€iMa

- IIpY NEPUOJIMYECKON IOBEPKU BBIIACTCS CBUAETENBCTBO O MOBEPKE MO (OpME, YCTAaHOBJIECH-
Hoii B IIP 50.2.006-94.
7.6.2. Ilpu oTpHLIaTENbHBIX pe3yabTaTax MOBEPKH U3MEPUTEINb 3alIPELIal0T K IPUMEHEHHIO, IOBEPH-
TEIBHOE KIEHMO racsT, CBUIETENBCTBO O IOBEPKE aHHYIUPYIOT, IOBEPUTENBHBIE KJI€WMa, BBINOJ-
HEHHBIEC B BUJIE HAKJIEEK, YHUUTOXKAIOT.

7.7. HopmaTuBHBIE CCBUIKU

B HACTOAIICM JOKYMCHTC UCIIOJIB30BAHBI HOPMATHUBHBIC CCHUIKH Ha CICAYIOUNINUEC CTaHAAPTHI:

7.1. TP 50.2.006-94 T'ocynapcTBeHHas cucTemMa oOecreyeHus eIMHCTBA U3MEPEHHI.
[Topsinok npoBeneHus MOBEPKU CPEACTB U3MEPEHUN

7.2. TOCT P 8.585-2001 I'ocynapcTBeHHasi cUCTeMa 00€CIIeUeHUS €IMHCTBA N3MEPCHHIA.
TEPMOIIAPBI. HomuHanbpHbIE CTATHYECKUE XaPAKTEPUCTUKU MTPEeoOpa3oBaHMS.

7.3.TOCT 6651-2009 T'ocymapcTBeHHas cucTemMa 00ecredeHus €MHCTBA U3MEPCHHUI.
TEPMOIIPEOBPA3OBATEJIN COITPOTUBJIEHN A U3 ITJIATUHBI, MEJI 11 HUKEJIA.
OO0mume TexHUYeCKre TPEOOBAHUS U METOIbI UCTIBITAHUI

IIpumeuanue - [lpu nmonp30BaHUM HACTOAIICH METOAUKON MOBEPKH 1I€JIECO00PA3HO MPO-
BEPHUTH JICUCTBUE CCHUIOYHBIX CTAaHAAPTOB B MH(MOPMAIMOHHON CHUCTEME OOIIEro MOJIb30BaHHS - Ha
odunmansHOM caiite DenepanbHOrO areHTCTBA M0 TEXHUYECKOMY PETYJIHMPOBAHUIO U METPOJIOTUU B
ceTy VHTepHET WM MO €XETroJAHO u3JlaBaeMoMy WH(pOpMalMOHHOMY yka3zaTento «HarmoHanbHbIE
CTaHJaPThl», KOTOPBI OMyOJIMKOBAaH MO COCTOSHUIO Ha | siHBapsi TEKYIIETO rojia, U MO COOTBETCT-
BYIOIIMM €XEMECSIYHO M3JaBacMbIM MH(POPMAIIMOHHBIM yKa3aTelsiM, OMyOJIMKOBAaHHBIM B TEKYILIEM
rony. Ecmm cchimounbrin CTaHAapT 3aMCHCH (I/I3MCHGH), TO IPH NMOJIB30BAHUH HACTOSAINUM CTaHAAPTOM
CIIEyeT PYKOBOJICTBOBATHCS 3aMEHSAIONTUM (M3MEHEHHBIM) CTaHIApTOM. ECM CChUTOUHBIN cTaHAapT
OTMEHEH 0€3 3aMEHBI, TO MOJIOKEHHE, B KOTOPOM JIaHa CChLIKA HA HEro, MIPUMEHSETCS B YaCTH, HE 3a-
TparuBarollen 3Ty CChUIKY.
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NMPUNOXEHWE A

FTABAPUTHBLIE YEPTEXW USMEPUTENEN MPOMA-UTM

100 70

NPOMA-UTM

L+136

== I

L+42

Punc.10. NabaputHbin yepTex nusmeputensa NMPOMA-UTM-P.
L — onMHa norpy>XHow YyacTu YYBCTBUTENbHOIO 3/1eMeHTa
(L =60;80;100;120 unu no 3akasy go 500 mm).

Puc.11. Bpeska B wut nameputena NMPOMA-UTM-LL.
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Puc.12. NabaputHbin yepTtex nameputens NMPOMA-UTM-LL.
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Puc.13. MNabaputHbln yepTtex nameputensa NMPOMA-UTM-H.
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NMPOMA-UTM

] W3MEPUTENL °C
A TEMMNEPATYPBI

X2

Puc.13a. NabaputHoin yepTex nameputensa NMPOMA-UTM-HK.
( HACTEHHbIN BapMaHT C KNEMMHOMW KOMMYyTaunMen gatynka temnepaTtypbl —
KpbllKa CHATA)
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MPUNTOXEHWE B

CXEMbl BHEWHWX COEAVMHEHWN

A2 A1

MPOMA-UTM
PC [ rs2s2/Rs4ss 13 = .
LEMb KuHm_ }
| RS-485 A | 1 XT2
A3 ) RS-485 B | 2 /
—® a3 wewa | Llens | /)
- :B | -(4-20) mA L 1 J T non / |
<« uaxaHP | 5 il i ‘
<« MN1sMAxd] 6 — 2 (Bxog"+'[H ] BKIR)
B cxeMmy aBToMaTUKN | € |_MIN.-HP | 7 3 B wol |
S MAX2HP | 8 [ X0[ - \ /
€ MIN2:MAX2 | 9 [ 4 |Jmr"-".
G3 «— T umore |0 — _T_
—24B + + 24V n ‘
_ - GND 2 -
L-220B,50Hz7 &—L - 220v,50Hz | B |
N &————N-220v, 5042 ﬂ‘,,fffffffj

Puc.14. Cxema nogkntoyeHunsa nameputena MPOMA-UTM k TepmomeTpy
CONPOTMBNEHNS NO 4-X NPOBOOHOW NMHUMN.

A2 A1
- NMPOMA-UTM
PC [| RS232/Rs485 g ————————— |
LIENb Korm. | \
| | RS-485 A 1 XT2 | » "
A3 RS-485 B | 2 | AATHUK
| () — GND mewa| Llenb |
_._.R |-(4-20) mA | L Ll‘ — /
| e—— waxaap s 1 J nnIT. + \ _\
€ MIN.1+MAX.1| 6 — 2 |Bx Oy -
B cxeMy aBToMaTtkn | € |_MIN.1-HP | 7 — on - ‘\ ! \ BK (R)
| MAX2HP | 8 [ 3 BXOJJ, - : I .
—— MIN2:MAX2 | 9 |— 4 J T "-" |
GS €——1 MIN.2-HP 0 S— .
248 T + 24V it \
_ - GND 2 \
L-220B,50Hz &————]L - 220v, 50Hz | 13 \ L
N €——N-220V,50Hz | 1 \ -

Puc.15. Cxema nogknwodeHusa nameputena NMPOMA-UTM k TepmomeTpy
CONPOTUBIIEHNS NO 2-X NPOBOAHOW NUHUN.
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A2 Al MPOMA-UTM

PC [ Rs232/Rs485 g |m———————= g
| LENb KDH_ ‘

RS-485 A
A3

1
RS-485 B | 2
r—*@- R GND 3
py |-(4-20) mA | &

MAX.I-HP | S
6

7

8

knewva | Llenb
'+ |

B won |
Xo'q I:l-ll | ; > B/(/é_/

€ MIN.1+MAX.1

B cxeMy aBTOoMaTMKM | €—]_MIN.L.HP Bron -
<— MAX2HP a

<« uN2:uax2 | 9 ] \/

| J nut."-",
G3 <€—— MIN.2-HP 10
o4t + 24V n |
_ - GND 2 -

L-220B,50Hz &———]L - 220v, 500z | B |
N &————N- 220V, 50Hz b |

= NEEREE——S——.

O —=

Pnc.16. Cxema noagkniodeHunsa nameputena NPOMA-UTM k Tepmonape.

TexHu4Yeckue mpebosaHus

BK(E) — Tepmonapa, nogknio4yatb KOMNeHCaLMOHHbIMU NPOBOgAMMU.

BK(R) — TepmomeTp conpoTuUBEHUNA, NOAKNKOYATb MeAHbIMM NpOBOLAaMU C
ceyeHnem ot 0,5 oo 1,5 MMZ, ANWHA N3MEPUTENbHON NUHUKM He Gonee 100 ™.

R — Harpy3ka TOKOBOro BbixoAa, Npu nocrnegoBaTtefibHOM BKAKYEHUU NPU-
6opoB cymmapHasa — He 6onee 500 Om), A1 — npeobpasoBaTenb UHTepdenca
RS-232 / RS-485 tuna ADAM-4520, A2 — MNM3BM PC c nporpammHbiMm obecne-
yeHunem gna SCADA cuctembl unu OPC-cepBep,G3 — MCTOYHUKN NOCTOSAHHOTO
Toka 24B ¢ gonyctumblMm Tokom 0,2A Ha oauH npubop.

HanpsxeHune nutaHma NMPOMA-UTM-P un NMPOMA-UTM-MU-C Tonbko oOT
MCTOYHMKA NUTaHNa =24B NOCTOSAHHOroO TOKa, Ans Apyrux mogumdukayumn Bo3-
MOXHO nogkni4veHne Kk cetn ~220 B nnu 6noky nutaHmsa ¢ Beixogom =24B no-
CTOSAAHHOTO TOKAa.

Harepumens [IPOMA-HTH~MC OV 36500 HmasHuK mumaHus
> U £ [ -2208 501y
/ + 26 B © oag—
P 26 B
2 | Luzwm (4-200A () =3 T
7 YSemabwa N
4 K| Pere [

BK

Puc.17. Cxema nonkntouenus uzmepurens [IPOMA-UTM-MU-C.

PA — npu6op ¢ TOKOBBIM BXOJOM (MuUJIIuaMnepmMeTrp uuppoBoii, perucrparop,
peryasTop; BxonHoe conpotuBieHue ot 1 1o 500 Om);

K1 — pene s3nekTpoMarHuTHoe ¢ 0OMOTKOM ynpaBiaeHus = 24 B.
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MEHIO HACTPOEK uameputens MPOMA-UTM

NPUNOXEHWE B

Ne MapameTp Ha HasHauyeHne napameTpa Bo3moxHble 3HayeHune no
n.n. | aucnnee (Bbl- 3Ha4eHus (Bbl- | yMONYaHMIO
BupaeTcs KHon- BupatoTcs
Kamu tn)) KHONKamu 1tn))
1 tYPE Bbibop Tnna tepmonpeob- | 0...5 0
pasoBartens
2 rES Bbi6op HoMUHanbHOro co- | 50, 100 100
(Tonbko ons NPOTMBNEHMS JaTynKa Npu
Tepmo- 0 rpaa.C
COMpPOTUBIEHUN)
3 PrL HwxHun npegen namepe- B 3aBucumoctn | 0
HUS OT TMNa gatym-
Ka
4 PrH BepxHun npegen namepe- | B 3aBucumoctu | 300
HUS OT TMNna gatym-
Ka
5 USto YCcTaHOBKa HWXXHEro npe- PrL... PrH PrL
pena curHanmsaumm MIN1
6 USt1 YcTtaHoBKa BepxHero npe- | PrL... PrH PrH
gena curHanmsauymm MAX1
7 USt2 YcTaHoBKa HUXXHero npe- PrL... PrH PrL
aena curHanmsaumm MIN2
8 USt3 YctaHoBka BepxHero npe- | PrL... PrH PrH
gena curHanmsaumm MAX2
9 SrEL YcTtaHoBKa cocTosHua pe- | 0...4 0
NENHbIX BbIXOAOB
10 drEL YcTaHoBKa 3Ha4eHusd 3a- 0...5 0
AepXKun cpabaTtbiBaHUS
penenHbiX BbIXo4oB (C)
11 GISt YcTaHOBKa rmcrepesuca 0...5 0
cpabaTbiBaHNA penenHbIX
BbIX0A0B (%)
12 USrd YcTaHoBKa 3Ha4YeHus yc- 0...6 3
peaHeHnsa ALIIM
13 Adrr Appec npubopa B ceTn 0...255 1
MODBUS
14 bAUd YcTaHoBKa CKOpPOCTH 0...6 2
npuema/nepegaym UART
15 Out YcraHoBka Tvna Tokosoro | 0...1 0
BbIxoga
16 | 4 HacTtponka TOKOBOro Bbl- - -
xoaa Ha 4 mA
17 |_20 HacTpolika TOKOBOro Bbl- - -
xoaa Ha 20 mA
18 SEt0 YcTaHoBKa 3HaYeHus no- - -
NpaBoOYHOro KO3-Ta
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19 rSt C6poc HacTpoek - -

20 PS YcTaHoBKa naposns Ha 0...99 0 — HeT napo-
BXOJ B MEHIO HAaCTpoekK ns

21 End CoxpaHeHwne HacTpoek n - -
BbIX04

OnucaHuve napamMeTpoB MEHIO.

«tYPE» - Tn TepmonpeobpasoBaTens:

0 - nnatnHoBble TC ¢ W100=1.391;

1 - nnatmHoBble TC ¢ W100=1.385;

2 - megHble TC ¢ W100=1.428;

3 - megHble TC ¢ W100=1.426;

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

«rES» - HoMMHanbHOe conpoTtueneHne gatumka npm 0°C (50 unm 100 Om). Joc-
TYNeH TONbKO ANnsa TepmoconpoTusneHnin (napametp tYPE < 4).

«PrL» - ycTaHOBKa HWXHEro npeagena namepeHns temnepatypbl Tmin (-100, -50
nnu 0 °C B 3aBMCUMOCTU OT TUNa gatyumka);

«PrH» - ycraHoBka BepxHero nmpeferna wu3aMepeHus TemnepaTtypbl Tmax
(50...1200°C B 3aBMCUMOCTM OT TUNA AaTYnKa);

«USt0» - yctaHOBKa HWxHero npegena curHanusauum MIN1 B guanasoHe ot
HWXXHEro 0o BEpPXHEero npeaenos namepeHust. Mo ymonyaHuo yCTaHOBNEHO 3HAYeHne
PrL+10 °C.

«USt1» - yctaHOBKa BepxHero npegena curdanusaumm MAX1 B agnanasoHe ot
HWXXHEro 40 BEPXHEro npeaenoB namepeHus. o ymonyaHuio yCTaHOBNEHO 3HaYeHne
PrH-10 °C.

«USt2» - ycTaHOBKa HWXHero npeaena curdanusaumm MIN2 B agnanasoHe ot
HWKHEro 0 BepPXHEro npeaenos namepeHus. Mo ymonyaHuio yCTaHOBINEHO 3HaYeHne
PrL+10 °C.

«USt3» - yctaHOBKa BepxHero npegena curHanusaumm MAX2 B gnanasoHe ot
HWXXHEro 0o BepXHero npeaenos namepeHust. Mo ymonyaHuio yCTaHOBMEHO 3HAYeHNe
PrH-10 °C.

«SrEL» - ycTaHOBKa NONOXEHNS1 KOMMYTUPYHOLLNX KOHTAKTOB perne:

0 — HwkHuM npegen curHanusauum (MIN1,MIN2) — HOpmanbHO-pa3oOMKHyTbIE,
BepxHun npegen (MAX1,MAX2) — HOpManbHO-pPa3OMKHYTbIE;

1 — HwkHU npegen curHanusauun (MIN1,MIN2) — HopManbHO-3aMKHYTbIE, BEPX-
Hu npegen (MAX1,MAX2) — HOpManbHO-3aMKHYTbIE;

2 — HwxkHun npegen curHanmsauun (MIN1,MIN2) — HopmarnbHO- pa3oMKHyTble,
BepxHuir npegen (MAX1,MAX2) — HopmanbHO-3aMKHYTbIE;
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3 — HwxHUN npegen curHanuaaumm (MIN1,MIN2) — HopmarnbHO-3aMKHYTbIE, BEPX-
Hun npegen (MAX1,MAX2) — HopManbHO-pPa3OMKHYTbIE;

4 — nonoxeHue KOMMYTUPYIOLLMX KOHTAKTOB pefne yCTaHaBfMBaeTCHa Mofb30Ba-
Tenem c KomnbroTepa.

Mo ymon4yaHutio yctaHoBreHO 3Ha4veHue 0.

«drEL» - ycTaHOBKa 3HayeHus 3agepXku cpabaTbiBaHUA penenHbiX BbIXOOOB B
cekyHaax. BosmoxHble 3HayeHnsa ot 0 go 5. No ymonyaHuio yctaHoBreHo 3HaveHue 0.

«GISt» - YcrtaHoBKa ructepesuca cpabaTbiBaHUs penenHbiX BbIXOOOB B % OT
AvanasoHa mamepeHus. BoamoxHble 3HayveHns oT 0 go 5. o ymonyaHuoo ycTaHOBMEHO
3HayeHue 0.

«USrd» - YctaHoBKa 3HauyeHus ycpegHenuna AL, BT1oT napameTp onpepenser
CTeneHb CrhaXXuBaHMs1 BXOOHOrO curHana gatyvka. BoamoHble 3HayeHust ot 0 go 6. Mpu
Usrd=0 ycpegHeHusa HeT, npu Usrd=6 makcumarnbHoe ycpeaHeHue. Mo ymonyaHuioo ycTa-
HOBIEHO 3HayeHue 3.

«Adrr» - Agpec npubopa B cetn MODBUS. Bo3moxHble 3HaveHus 0...255. Mo
ymorndanuo Adrr=1.

«bAUd» - YcTaHoBka ckopoctu npuema/nepegaym UART. Bo3aMOXHbIE 3Ha4YeHus
0...6. lNo ymonyanuio bAUd =2 (9600 604).

3HayeHne CkopocTb
bAUd UART (60p)

1200

2400

9600

14400

28800

57600

DO~ WN—= O

115200

«OUt» - YcTtaHoBKa Tuna TOKOBOro Bbixoda. Bo3amoxHble 3HayeHus 0 n 1. lNpwu
Out=0 TokoBbIN BbIXO4 npsiMon (4..20 mA), npu Out=1 TokoBbIN BbIXxo4 obpaTHbIi (20..4
mA). o ymMonyaHuio TOKOBbLIN BbIXOA MNPSIMON.

«|__4» - HacTtponka TokoBOro Bbixoga Ha 4 mA. [Ins Bxoga B 3TOT MYHKT MEHIO
HeoBXOAMMO HaXaTb U YAepX1BaTb KHOMKY «- B TeYeHMM NpvMepHO 2 ceKyHA, Nocrne Yero
Ha wnHOuKaTtope npubopa BbICBEYMBAETCHA 3HaYeHWe 12-pa3psgHOro Koga BHYTPEHHEro
undgpo-aHanorosoro npeobpasosatens (LAl npubopa. WMN3mMeHsss ero 3HadeHne w
KOHTPOSMPYSA 3HayeHue Toka Mo MunuamnepmeTpy MOAKMHOYEHHOMY K TOKOBOMY BbIXO4y
npubopa, yctaHOBUTE BbIXOAHOW TOK AaTtymka 4+0.03 mA. 3aBoackas HacTponka.

«|_20» - HacTtpouka TokoBoro Bbixoga Ha 20 mA. [ins Bxoga B 3TOT NYHKT MEHIO
HeoBX0AMMO HaXaTb U yAepX1BaTb KHOMKY «- B TeYeHMM NprMepHO 2 ceKyHa, Nocne Yero
Ha uHOMKaTope npubopa BbiCBEYMBaETCs 3HayveHue 12-paspsigHOro Koda BHYTPEHHErO
undpo-aHanorosoro npeobpasosatens (LAl) npubopa. W3meHss ero 3HadeHve w
KOHTPONMPYSA 3HayeHue Toka Mo MunuamnepmeTpy MOAKMHOYEHHOMY K TOKOBOMY BbIXO4Y
npubopa, yctTaHOBMTE BbIXOAHOW Tok AaTtymka 20+0.03 mA. 3aBoackasi HacTponka.
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«SEt0» - YcTaHoBKa 3Ha4eHus1 NonpaBoYHOro KoadduumeHTa.

Onepaumsa no3BonsgeT KOMMEHCMPOBaTb MNOrPELUHOCTb 3TANIOHHOMO CONPOTUBMEHUS Npubopa
AN TEPMOCONPOTUBIEHUS N NOrPeLIHOCTb Bbluncnernms Tepmo3C ansa tepmonapsl. Ecnn
napameTp tYPE < 4 (TepmoconpoTuBneHune), To Ans BbINOMHEHNA onepaunm Heobxoammo
NOAKNIOYUTL BMECTO TEPMOCONPOTMBIIEHUS MarasvH conpoTueneHni n Boictasute 100 Om.
Ecnu napameTp tYPE = 4 unu 5 (Tepmonapa), To Ang BbINOMHEHMS onepaumm Heobxoammo
Ha BXoA Tepmonapbl npubopa nogatb HanpsxkeHne 48,838 mV (3HayeHue TepmoIC Bepx-
Hero npegena npegena namepeHua Tepmonapbl TMNa xpomMmens/anomens). [anee HaxaTtb
W yaepXuBaTh KHOMKy €< B TeueHMn NnpuMepHo 3 cekyHa, Mocrne Yero Ha UHAMKaTope Mpu-
Bopa KpaTkoBpeMEHHO BbicBevnBaeTcs Haanucb «0000». 3aBoackasi HacTpouKa.

«rSt» - YcTaHOBKa HAacCTpPOEeK MO YMOYaHMIo.
[na BbINONHEHUs onepaumm HeobxoaMMO HaxaTb U yaepXmBaTb KHOMKY <! B TeueHun
NPUMEPHO 7 CeKyH[, Nocre Yero Ha nHgmkatope npnbopa KpaTKoBPEMEHHO BbICBEYMBAETCS
Hagnueb «1111».

«PS» - ycTaHOBKa mapons Ha BXo4 B MEHI HacTpoek. Bo3amoxHble 3HavyeHus
0...99. o ymonyaHuio paBeH HymMo (HeT napons).

«End» - CoxpaHeHne HacTpoeK 1 BbIxog B pabounii pexmm.

MporpamMmMypoBaHve NapameTpoB MEHHO.

Ana Bxoga B MeEHI0 NpOorpaMMmMpoBaHNSA OAHOBPEMEHHO HaxaTb U yaepXuBaTb
kHorkn A n V. Yepes 1 cekyHay Ha MHOMKaTope nosBuTcAa coobueHne «uX.XX» — Bepcus
nporpaMmmbl npudopa (Hanpumep ui1.04).

Ana npegoTepalleHns HeCaHKUMOHUMPOBAHHOIO OCTYNa K MEHI0 HacTpoek npe-
AYyCMOTpeH naporsib. Ecnu naponb Obin ycTaHOBIEH Nofnb3oBaTenieM, To Nocne OTnycKaHus
KHOMOK Ha uHaukaTope BbicBeumBaeTca PS__ . C nomowibio KHOMok A n 'V Heobxo-
AVMMO BBeCTW naponb (4ncno ot 0 40 99) 1 HaxaTb KHomky <«- .

Ecnv naponb BBeAeH BEPHO (Mnn Naposib He Obin YCTAHOBMEH) NonagaemM B MEHIO HACTPOEK
— Ha wunHaukaTtope BbicBeumBaeTca «tYPE». Bblibop napameTpa KHOMKamMn A
n V. Bxog B pexuM pegakTMpoBaHus BbIGpaHHOro napameTpa KHonkon <« .

N3meHeHne 3HayeHus BblIbpaHHOro napameTtpa kHonkamu A 1 ¥, BO3BpaT B MEHIO HACTPO-
ek kHonkon <« . [na coxpaHeHus HACTPOeK NapamMeTpoB HEOBXOOUMO BblIOpaTb B MEHIO
HacTpoek napameTp «End» v yoepxwviBaTb kHonky €4 B HaxaTom cOCTOSIHMM [0 BbIxoaa
npubopa B padoumnn pexum (~1 cek). [lna Bo3spaTa B pabounin pexunm 6e3 coxpaHeHns Ha-
CTPOEK OOAHOBPEMEHHO Ha)kaTb W yaep>XXneaTb KHONKU A U V.
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MEHK HACTPOEK wuameputeng NMPOMA-UTM-MIN-C

Ne MapameTp Ha HasHauyeHne napameTpa BoamoxHble 3HayeHue no
n.n. | gucnnee (Bbl- 3HayeHus (Bbl- | yMONYaHUIO
OupaeTcs kHon- BupatoTcs
Kom |) KHOMKOM |)
1 Pr L HwxHW1 npegen namepe- B 3aBucumoctn | -50
HUS OT Tuna gaTyn-
Ka
2 Pr H BepxHun npegen namepe- | B 3aBucnmoctu | 200
HUS OT Tuna gaTyn-
Ka
3 US L YcTaHoBKa HWXHeEro npe- PrL...PrH PrL

aena curHanmsauunnm

4 US H YcTtaHoBka BepxHero npe- | PrL...PrH PrH
Aena curHanusaumm

5 SrEL YcTaHoBKa COCTOAHUA 0,1 0
ANCKPETHOro Bbixoaa

6 USrd YcTaHoBKa 3HayeHus yc- 0...6 2
penHeHus AL

7 OuUt YcTtaHoBka Tuna Tokosoro | 0O...1 0
BbIXxoAa

8 PS YcTaHoBKa naponsd Ha 0...99 0 —HeT napo-
BXO[ B MEHIO HACTPOEK nsa

9 End CoxpaHeHwne HacTpoek n - -
BbIXOA,

OnuncaHne napameTpoB MEHIO.

1) «Pr_L» - ycTaHOBKa HWxXHero npegena namepeHus temnepatypbl Tmin (-50 nnm 0
°C B 3aBMCMMOCTM OT TUNa gatyumka);

2) «Pr_H» - ycrtaHoBka BepxHero npefena W3MepeHus Temnepatypbl Tmax
(50...200°C);

3) «US_L» - ycTaHOBKa HWXHErO Npeaena curHanusauun (nopora BKYeHUs pene)
B AMana3oHe OT HWXKHEro 40 BEepXHero npeaenoB namepeHus. MoxeT ncnonb3oBaTbCca ANns
BKMOYeHUs HarpesaTens. 1o ymonyaHuio yctaHoBneHo 3HayeHne Pr L +10 °C.

4) «US_H» - ycTaHOBKa BepxHero npegena curHanusaumm (nopora OTKAYEHUs pe-
ne) B AnanasoHe OT HWKHEro 40 BEpPXHero npenenos namepeHus. MoxeT ncnonb3oBaTbCH
ANg OTKMYeHUs HarpesaTens. 1o ymonyaHuio yctaHoBneHo 3HadeHne Pr_H -10 °C.
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5) «SrEL» - ycTaHOBKa NOMOXEHNA KOMMYTUPYHOLLNX KOHTAKTOB pene:
0 — HOpMmarbHO-pPa3oOMKHYTbIE;
1 — HOpManbHO-3aMKHYTbIE;
Mo ymon4yaHuio yctaHoBreHo 3Ha4veHue 0.

6) «USrd» - YcTtaHoBka 3HauveHus ycpegHeHust ALMN. 3ToT napameTp onpeaenser
CTeneHb CrraXxuBaHUa BXOOQHONO curHana gatyduka. BosmoxHble 3HavyeHus ot 0 go 6. lNpu
Usrd=0 ycpegHeHus HeT, npyn Usrd=6 mMakcumanbHoe ycpeaHeHue. o ymonyaHuio ycTa-
HOBMNEHO 3Ha4eHue 2.

7) «OUt» - YcTaHOBKa TvMna TOKOBOro Bbixoda. Bo3amokHble 3HayeHusa 0 n 1. lMpu
Out=0 TokoBbI Bbixog npsimon (4..20 mA), npu Out=1 TokoBbIA Bbixog 06paTHbIn (20..4
mA). Mo ymon4aHuio TOKOBbIV BbIXOL, NPSMON.

8) «PS» - ycTaHOBKa nmapomns Ha BXOA4 B MEHI0 HacTpoeKk. Bo3amoOXxHble 3HayeHus
0...99. o ymonyaHuio paBeH HymMo (HeT napons).

9) «End» - CoxpaHeHue HacTpoek 1 BbIXO4 B pabounin pexnm.

MporpamMmpoBaHMe NapameTpoB MEHHO.

Ana Bxoga B MEHK MNporpamMmupoBaHUs HeobxoouMMO HaxaTb W yaepxuBaTb
kHonky «- . Uepes ~2 cekyHabl Ha MHAMKaTOpe noseuTcs cooblerne «uX.XX» — Bepcus
nporpammsbl npubopa (Hanpumep u2.01).

Ana npegoTBpalleHns HECaHKLUMOHNMPOBAHHOMO AOCTyNna B MEHK HacTpoek npe-
AYyCMOTpeH naporib. Ecnu naponb Obin ycTaHOBMEH Nonb3oBaTenieM, To Nocne OoTnyckaHus
KHOMKW Ha nHamkatope BbicBevmBaeTcs PS__ . C nomowbto kHonkn ¥ HeobxoamMmo BBECTM
naponb (4ncno ot 0 Ao 99) 1 HaxaTb KHOMKy <« .

Ecnv naponb BBeaeH BEPHO (Mnn Naposib He Obin YCTAHOBMEH) NonagaemM B MEHIO HAaCTPOeK
— Ha wnHgukaTope BbicBeunBaeTcs «Pr L». Bwibop napametpa kHonkon V.
Bxof B peX1M peJakTMpoBaHUs BbIGpaHHOro napameTpa KHomnkoii < .

M3meHeHne 3HayeHus BblbpaHHOro napameTtpa kHonkon V., BO3BpaT B MEHK HACTpO-
ek kHonkoit €< . [Ina coxpaHeHus HacTpoek napameTpoB HeobXxoauMo BbIGpaTb B MEHIO
HacTpoek napameTp «End» v ygepxwvBaTb kHonky €4 B HaxaTom COCTOSIHMM [0 BbIxoAa
npubopa B paboumnn pexum (~1 cek). [lna Bo3spaTa B pabounin pexunm 6e3 coxpaHeHnsa Ha-
CTPOEK OJHOBPEMEHHO HaXaTb W yAepXuBaTh KHOMK A 1 <« .
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MPUNOXEHNE T

MNMPOTOKOJ1 OBMEHA MODBUS RTU (aong unameputenga MPOMA-UTM)

Mpunbopkl cepum NMPOMA-UTM ana ceasu yepes nocnegoBatenbHbli nopT (COM)
nocpeacTeoM npeobpasoBaTtend uHtepgencos RS232/RS485 (ADAM-4520 vnu aHanorny-
HbI) ncnonb3ytoT NnpoTokon ceasm Modbus B pexxume RTU cdompmbl Gould Modicon.
OOMeH nMpouCXO4MT Ha CKOPOCTU YCTaHOBMIEHHOW 4epe3 MeHK HacTpoek npubopa (no
ymonyaHuto - 9600 6oa) , 1 ctapToBbIi U 1 CTONOBBLIN BUT, 8 BUT AAHHLIX, KOHTPOSS YETHO-
CTU HeT.

OnucaHve npoTokoria MOXHO HanTu Ha caunTe http://www.Modbus-IDA.org.

6.2. dyHkumm Modbus ncnonesyemble npudopamu cepun NMPOMA-UTM.

Bce npubopbl cepumn NMPOMA-UTM (ganee npubopbl) nogoepXxuBatroT cregyto-
wme pyHkumm Modbus RTU (HasHaveHne doyHKUnR):

0x01 Read Coils - (cuntbiBaHME COCTOSIHMA BbIXOAHbLIX pene);

0x03 Read Multiple Registers - (cuntbiBaHne npenenioB namepeHusa n npenenos
CcuUrHanusaumm);

0x04 Read Input Registers - (cunTbiBaHUe TeEKyLLEro 3Ha4YeHUs namepsemMoro na-
pameTpa);

0x05 Write Coil - (ynpaBneHue penenHsiMu Boixogamu npnbopa);

0x10 Write Multiple Registers - (M3ameHeHWe npegenos curHanuaawumm).

6.3. dopmaT npeacTaBrieHUsi napameTpos.

MpoTokon no3BonsieT nonyvatb TeKyllee 3HadYeHMe U3MepPSIEMOro napameTpa,
npegensl U3MepeHWs napamMeTpa, YCTaHOBMEHHble curHanusauumoHHble ypoBHu (MINT,
MAX1, MIN2, MAX2), cocTtosHne anckpeTHbix BbixogoB (RL MIN1, RL MAX1, RL MIN2, RL
MAX2), a Takke U3MEHATb YCTaHOBIIEHHbIE CUrHANM3aLUMOHHbIE YPOBHU M YNpaBnsiTb pe-
neriHbIMK BbIxogamu. Bce aTu gaHHbIE, KPOME COCTOSIHUSA OUCKPETHbLIX BbIXOOOB NpeacTaB-
nawTca B popmaTe uncna ¢ nnasawwen 3anaton (Ha sa3bike C - float, Pascal — single, 4
banTa).

6.4. Aopeca napameTpoB.
Coils (anckpeTHbIn BbIxoa)

Apopec MapameTp
perncrpa
0 Pene RL MIN1
1 Pene RL MAX1
2 Pene RL MIN2
3 Pene RL MAX2

Input Registers

Appec MapameTp (dpopmar)
perncrpa
0 MokazaHnsa npubopa

(float)

1

Holding Registers
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Anpec MapameTp (dpopmar)
perncrpa

0 HwxHWUM npegen namepeHuns

1 (float)

2 BepxHun npenen namepeHns
(float)

3

4 HwxHum nopor curHanmsauumn MIN1
(float)

5

6 BepxHun nopor curHanusauyum MAX1
(float)

7

8 HwxHuim nopor curHanmsauumn MIN2
(float)

9

10 BepxHun nopor curHanusaumm MAX2

T (float)

6.5. KpaTkoe onucaHue npoTtokona

[aHHbIN pasgen 4BnsSeTCs COKpalleHHbIM nepeBogoM fokymeHTa Modbus
Application Protocol Specification vi.1a. NogpoGHoe onucaHne MOXHO HaWTW Ha cauTe
http://www.Modbus-IDA.org.

MpoTtokon onpegensier cnocob, kotopbim Modbus knueHT (Hanpumep PC) gon-
XeH B3aumopgenctsoBatb ¢ Modbus cepsepom (npubop), T.e. Kak HaymMHaeTca M 3a-
KaHYMBaeTCs CeaHC CBA3U, KaKMM CNOCOOOM KOAMPYIOTCA AAHHbIE U T.1.

Hayano obmeHa (ceaHca CBSA3M) CYUMTaAETCA C NEepBOro NepefaHHoOro KineHToM
6anTa. KoHel, ceaHca — nocnegHun nepegaHHbli cepsepom 6anT.

ObmeH coobLeHnamu.

B3aumopenictBme mexagy KIMEHTOM M CepBEPOM MPOUCXOAMT NOCPeAcTBOM 006-
MeHa coobueHnsamun. nsa npotokona Modbus RTU coobuieHne nmeeT crnegyowyo CTpyk-

TYpy:

CoobuweHne Modbus RTU

Agpec | Homep dyHkummn Modbus (Function Code) | laHHble | koHTponbHasa cymma CRC16

Ha none agpeca Bblgensetca 1 6anT — 4TO NO3BONSET TEOPETUYECKM HA OLHOM
LUMHE OaHHbIX HaxoauTbcs He Bbornee 255 npnbopoB OAHOBPEMEHHO, COOTBETCTBEHHO GanT
MOXeT npuvHMMaTh 3HadyeHne ot 1 go 255, 0 cnyxuTt gna obpalleHus KO BCeEM cepBepam
OAHOBPEMEHHO. Ha npakTuke 4Mcno OogHOBPEMEHHO MOAKMYEHHbIX NpubopoB He Gornee
32.

CoobuwieHns pasgenaiTca mexagy cobon naysamu. Mo cneundumkaumm Modbus
RTU naysa coctaBnsieT He MeHee UHTepBana, Heobxoanmoro Ha nepegavy 3.5 6anr.

KoanpoBaHue nepenaBaemMbix AaHHbIX.
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HaHHble nepepatotcs 6antamm 1 cnosamm (2 6anta). Cnoea nepegatoTcs crap-
wnm 6antom Bnepea, T.e. ecnun nepepaetca cnoso 0x1234, to 0x12 B PDU mnaet paHble
0x34.

[anee no TekcTy B none koHTponbHasa cymma CRC16, koTtopas cnyxuT gnsa ob-
Hapy>xeHus ownboK npun nepegade GMTOB AaHHbIX. Y KOHTPOSIbHON CyMMbl MiajLliee CroBo
NpUBOANTCA Brepean, T.e. HACTOsILas KOHTPOSibHAdA CyMMa MepeBepHyTa (Hanpumep:
0xBDCB ans PC 6yget OxCBBD).

6.6. OnucaHne yHKUMN
0x01 read Coil
®PyHKUMS NpegHasHavyeHa anis Noy4YeHUs COCTOSTHUSA BbIXOOHbIX pene

3anpoc

Onucanve Paamep Mpumep
Appec npubopa 1 6ant 0x01
Homep dyHKumnm 1 6anT 0x01
HayanbHbIM agpec 2 6anTa (cnoso) 0x0000
KonuyecTtBo pene 2 6anTa (cnoso) 0x0001
KoHTponbHasi cymma 2 6anTa (cnoso) OxFDCA
OtBet”

Onucanuve Paamep Mpumep
Appec npubopa 1 6ant 0x01
Homep cyHKumnm 1 6ant 0x01
KonuyecTtBo 6ant aaHHbIx | 1 6ant 0x01
[aHHble 1 Gant 0x00*/0x01**
KoHTponbHasi cymma 2 baunTa (cnoso) 0x5188/0x9048

* OTBeT npubopa norny4yeH Npy OTCYTCTBMU aBapUNHbBIX YPOBHEN U C HE NHBEPTUPOBAHHOW Ha-
CTPOWMKOMN penenHbIX BbIXOA0B.
** BapuaHT npu ycnosuun aBapumnHon curHanmsaumm MIN1.

0x03 read Multiple Registers
®PyHKUMS NO3BONSIET MNOSNYYNTL HACTPOWKKU Npubopa (Npeaenbl USMepeHns 1 npe-

Aenbl curHanuaaumn).

3anpoc
Onucanue Paamep Mpumep

Appec npubopa 1 6ant 0x01
Homep cyHKumnm 1 6ant 0x03
HavanbHbi agpec 2 6anTa (cnoso) 0x0000
Konu4yecTBo crnos 2 6anTa (cnoso) 0x0004
KoHTponbHas cymma 2 BbanTa (cnoso) 0xC416
OTBeT*

Onucanune Pasmep Mpumep
Anpec npubopa 1 Gant 0x01
Homep cyHKumnm 1 6ant 0x03
KonuyecTtBo 6anT aaHHbIx | 1 6anT 0x08
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[aHHble OnpepenseTcs Kon- 0x00000000
BOM 6anT gaHHbIX 0x3E800000
KoHTponbHas cymma 2 6anTa (cnoso) 0x9087

* Mpumep 3anpoca nonyyaeT npegernsl uamepeHusi. B gaHHOM crnydae cuntaHo 4 perncrpa u nosy-
YeHbl 3HaveHna 0 u 250.0.

0x04 read Input Registers
CDyHKLl,I/IFI MO3BOJIAET NOJTYy4YUTb TEKYyLLEEe 3Ha4YeHne naMmepaemMoro napameTpa

3anpoc
Onucanune Pa3mep Mpumep
Appec npubopa 1 6ant 0x01
Homep dyHKUmnm 1 6ant 0x04
HauyanbHbI agpec 2 6anTa (cnoso) 0x0000
KonunyectBo crnos 2 6anTa (cnoso) 0x0002
KoHTponbHas cymma 2 bawnTa (cnoeo) 0x71CB
OtBet”
Onucanune Pasmep Mpumep
Appec npubopa 1 6ant 0x01
Homep doyHKUnmM 1 6ant 0x04
KonnyectBo 6anT gaHHbix | 1 6anT 0x04
[aHHble 4 6anTta 0x3D
0x56
0x4C
0x48
KoHTponbHasi cymma 2 6anTa (cnoso) 0x320E

* MNpumep 3anpoca nony4aeT Tekyllee 3Ha4yeHne napameTpa. B gaHHoM cnydae cumtaHo 4 6arita n

nony4eHo 3Ha4yeHne napameTpa B popmarTe float T = 0.0523.

0x05 write Coll

®yHKUMS NO3BONSET YyNpaBNATb peneHbiMn Boixogamu npubopa *

3anpoc**

Onucanue Pasmep Mpnmep
Appec npubopa 1 6ant 0x01
Homep cyHKumnm 1 6ant 0x05
Homep pene 2 6awnTa (cnoeo) | 0x0003
CoctosiHne 2 6awnTa (cnoeo) | OxFFOO
KoHTponbHas cym- | 2 6anta (cnoso) | 0x7C3A
Ma
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OtBert

Onucanune Pasmep Mpumep
Appec npubopa 1 6ant 0x01
Homep cyHKumnm 1 Gant 0x05
Howmep pene 2 bauta (crnoso) | 0x0003
CocTosiHne 2 bauta (crnoso) | OxFF0O0
KoHTponbHasa cym- | 2 6awnTta (cnoso) | Ox7C3A
Ma

B none coctosiHne BoamoxHo ABa BapuaHTa: 0xFFO00 unu 0x0000 (BKM. unu BbIKA.
COOTBETCTBEHHO).
* Heo6xoamMMo HacTpouTb Npubop Ha anbTepHATUBHYIO (DYHKLMIO BbIXOOHBLIX CUTHAMNOB (Yepe3 MeHo
npnbopa — B napameTpe «COCTOAHME perieNHbIX BbIXO40B» HEOOXOAMMO YCTaHOBUTDL 4).
** Mpumep 3anpoca BkntovaeT pene RL MAX2.

0x10 write Multiple Registers
®yHKUMSA NO3BONSET HACTpanMBaTh Npeaenbl U3MEpPEHUs U Npeaernbl CUrHanuaaumm.

3anpoc *

Onucanue Paswmep Mpumep

Appec npubopa 1 6ant 0x01

Homep cyHKumnm 1 Gant 0x10

HavanbHbI agpec 2 bawnTa (cnoso) 0x0012

KonunyectBo pernctpos 2 banTa (cnoeo) 0x0008

Konnyectso 6anT gaHHbIx | 1 6ant 0x10

[aHHble Onpepensietcsa 0xC2480000

o GanT 0x42480000

0xC2C80000
0x42C80000

KoHTponbHasi cymma 2 6anTa (cnoeo) 0x20BD

OtBert

Onucanve Paamep Mpumep

Appec npubopa 1 6ant 0x01

Homep cyHKumnm 1 6ant 0x10

HavanbHbI agpec 2 BbawnTa (cnoeo) 0x0012

KonuyecTBo peructpoB | 2 6anTa (cnoso) 0x0008

KoHTponbHasi cymma 2 banTa (cnoso) 0x601B

Mpumep 3anpoca ycTaHaBnMBaeT Npeaenbl CUrHanmMaaumm:
MIN1 = -50, MAX1 = 50, MIN2 =-100, MAX2 = 100.
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A2 Al

[MPOMA-XXX-1
PC [ | rs232RS485 g -1 0 - :
UENk Kprm |
RS-485 A 1 }(T1 |
R5-485 B £
G3 GND 3 |
248 * I-(4-20) mA | & |
i . |
MIN1-HP 7 — |
MAX. 2-HP g — |
MM 2+Max2 | 2 |
MIN.2-HP 10 —
+ 24V 1l |
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L - 220V, 50Kz | 13 |
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—  [T1IPOMA-XXX-2
_____________ .
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| |
| : :
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| |
: MPOMA-XXX-32
_____________ .
' |
| |
| |
| |
-

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

A1 — npeobpasoBaTtenb nHtepdenca RS-232/RS-485 ¢ ranbBaHM4Yeckon pas-
BsA3kon Tuna ADAM-4520, A2 — NMOBM PC c nporpaMmmHblM obecneyeHnem ans
SCADA cuctembl, G3 — UCTOYHMK NOCTOAHHOTO TOoKa 24B.

00O «HIMM «MPOMA»
P®, 420054 r. KasaHb, yn. Tykas, 125, ansa noutel 420103 a/a 93
Ten/dakc (843) 278-28-26.



