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Hacrosmee pykoBOACTBO IO 3KCHAyaTaUUH PacOHpOCTpPaHsAETCs HAa H3MEPUTENH
temneparypsl MHOTOpyHKIIHOHANbHEIE [IPOMA-UTM (B nanpHednmeM — U3MEpPHUTENIN)
U COASPXKHUT CBeNSHHUS 00 ycTpoiicTBe, MpHUHIHIE ASHCTBHUS, a TaKXKe YKa3aHUS HEeO0O-
XOAUMBIE AJSl NPaBUJBbHOW SKCIJYaTalWH M TMOJHOTO HCHOJIB30BAHUS TEXHUUYECKHUX
BOo3MoxxkHOcTel mpubopos [IPOMA-UTM.

Hacrosmee pykoBOACTBO IO 3KCIJIyaTallUd PAaCHpPOCTPaHAETCS HA BCE U3MEpH-
tenu cepuu [IPOMA-UTM, nzrorasauaeMmbix no TY 4211-034-04880601-2006.

1. OIMCAHHUE U PABOTA U3JAEJINA

1.1. Hasgauenune u3aenus.

1.1.1. U3mepurenn npeaHa3HaYeHB IJIs HENPEPBIBHOTO Npeobpa3oBaHus CUTHa-
Ja OT MEepBUYHOTO BHEIIHEro mpeodOpaszoBaTensi TeMmMmepaTrypbl (TepMomapsl, TEpMO-
MeTpa CONMPOTHBJEHHUS) B YHUPUIHUPOBAHHBIN TOKOBBIH curHan (4-20) MA, otobpa-
JKeHUS TeKyIero 3Ha4deHHs HU3MepsieMOro mapaMeTrpa HAa BCTPOEHHOM CBETOAHOIAHOM
7-MH CEerMEeHTHOM 4-pa3psIHOM HHIMKATOPE W BBIJAUU PEIEeiHBIX CHTHAJOB B CXEMY
pEryJIHpOBaHUs U CUTHAIWU3ALHH.

HUsMmepuTtenn MOTYyT HCHOJB30BATHCS B YCTPOHCTBAX KOHTPOIS, PETYJIHPOBAHUS
U YIPaBJICHHUS TeXHOJOTHYECKUMH MPOIEecCaMu B CUCTEMax razonorpebiaeHus u apy-
TUX OTpacasX.

Tunel mepBUYHBIX MpeodOpa3zoBaTeneii TeMneparypsl H IPOTPAMMHUPY €MBbIE MOJb-
30BaTeNeM JHana3oHbl U3MEPEeHUH nmpuBeaeHsl B Tabaune 1.

1.1.2. HoMuHanpHBIE 3HAUSHUS KIUMaTHudeckux (paxkropos — mo rpynme Y XJI3.1
I'OCT15150-69. Ilpu »TOM 3HAaYEHUS TEMIEPATyPhl U BJIAKHOCTH OKPYKAKIETro BO3-
JyXa AOJKHBI YCTAHABIUBATHCS PABHBIMU:

BEepXHee 3HaUeHHe nmpeaeabHoi paboueli Temmepary pbl +50°C;
HUJKHEe 3HaUYeHHUe TpeaelbHol pabodell TeMmeparyphl +5°C;
pabouee 3HaUeHHE OTHOCHTEIBHOHN BIaXHOCTH 30 - 80% mpu 35°C.

1.1.3. U3mepuTens AOMKEH BBAEPKUBATH NPH JKCOIyaTallMM BO3JeHCTBHE HA
HUX MeXaHWUYeCKHX (pakTopoB BHEmHeEil cpelbl, COOTBETCTBYIOIIEe I'PyINIe HCIOJHE-
Hust N1 mo 'OCT 12997-84:

CunycounanbHble BHOpAuu BeICOKO# wacToTel 10-55 I'm ¢ amnauty noii cmenie-
Hus 0,15 MM

IMporpammupyembie quanazoHsl usmepenuit [IPOMA-UTM.

Tabnuna 1
Ne nmama- | dAumama3zon u3zmepe- | Twunm mepBuuHOro mpeobpazoBaresiss, HOMUHAIb-
30HAa Hui, °C Hasg CTaTHYeCKas XapakTepPUCTHKA
01 -50 = +50
02 -50 = +100
03 50 = 1150 TepmonpeoOpaszorarenas conpotuBienuss TCMS50
- : Wioo = 1,426
04 0+ +150
05 0+ +200
06 -50 = +50
07 -50 = +100
; TepmonpeoOpaszorarenas conpotuBienuss TCMS50
08 -50 + +150 _
Wigo = 1,428
09 0 ++150
10 0+ +200
11 -50 + +50 TepmonpeoOpaszosatenas conpotusienus TCM100
12 250 + +100 Wioo = 1,426
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13 -50 = +150
14 0+ +150
15 0+ +200
16 -50 ~ +50
17 -50 = +100
. Tepmonpeobpazosarens conporusieaus TCM100
18 -50 + +150 -
Wigo = 1,428
19 0+ +150
20 0+ +200
21 0+ +300
20 0= 1400 TepmonpeoOpaszosatens conpotusiaenus TCII50
: Wigo = 1,3850
23 0+ +600
24 0+ +300
25 0= 1400 TepmonpeoOpaszosatens conpotusiaenus TCII50
: Wigo = 1,3910
26 0+ +600
27 0+ +300 TepmonpeobpaszoBarens conporuBiaenus TCIT100
28 0 + +400 Wioo = 1,3850
29 0+~ +300 TepmonpeobpaszoBarens conporuBiaenus TCIT100
30 0+ +400 Wioo=1,3910
31 0+ +600
2 + 4+
> 0 800 Tepmomapa xpomens-konenb XK (L)
33 +100 +~ +500
34 +200 +~ +600
=+
2 0 800 Tepmonapa xpomens-anromens XA (K)
36 0+ +1000

1.2. KoMOnekTHOCTH
KoMnmekT mocTaBKH JOJKEeH COOTBETCTBOBAThH YKa3aHHOMY B Tabauie 2.

Tabauma 2.
Ob6o3HaueHHNe HanmeHnoBaHUue Koa. Ilpumeuanue
B407.022.000.000 HUsmepurens IPOMA-UTM I wr
B407.022.000.000IIC| ITacmopT 1 2K3.

Hom. moctaBasts 1
9Kk3. HAa 5-10 mpu-

B407.022.000.000P3 | PykoBoacTBO no 3kcnayarauuu| 1 3k3.
OOpOB B OJWH ana-

pec
ep:xxarens 2mr [3UIl
Bunat camonapesaromumii M4x45 2mr  [BHII

1.3. XapakTepucTUKH (CBOMCTBA)

1.3.1. U3MmepuTeap BHINOJHSIST CleAyomue GyHKINHA:

npeobpa3zoBaHue W BhIJAYy HA PETUCTPALHUI0 HJIH PEeryJUpOBaHHE H3MepsieMOou
TeMIepaTypbl OT MePBUUYHOTO TepMonpeobpa3oBarenss B TOKOBBIH curHan (4-20) MA;

WHAMKALWIO TEKYL[ero 3Ha4YeHUs TeMIIepaTyprl HA CBETOJMOJHOM HHIUKATOpE;

CpaBHEHHE TEKYILIEro 3HA4YEHHs TEMIEepaTyphbl C YCTAHOBJIEHHBIMU TPAHULAMH U
BbIAAa4Yy 2-X NUCKPETHBIX CHUTHAJIOB NPH BBIXOAE KOHTPOJIHPYEMOro mapaMmeTrpa 3a
rpaHunsl « MIN» 1 «MAX»;

nepenauy uapopmanuu no uatepdelicy RS-485.



Texanueckue xapaktepuctuku npubdopa IPOMA-UTM.

Tabnuna 3
No TexHnueckne XapakTepuCTUKI 3HaueHue
1. |Hampsokenue nuranus, B 22077 55
Yacrora, I'x 50 (60)
T HCTOYHHK ITOCTOSIHHOT'O TOKa, B 244+10%.
2. |[lorpebrsiemast MOIHOCTH, HE Ooee:
ot cetu 220B, 50I';, BA 2
oT ucrounuka =24B, Bt 2
3. |Cremnenn 3amuthl kopiyca usmepurenst mo 'OCT 14254-96 1P40
4. |llpexmen momycKkaeMoOit OCHOBHOM MOTPEIIHOCTH Y
(6e3 yyera mOrpentHOCTH MEPBUIHOTO TpeodpazoBarens), B % OT AuanazoHa +0,5
W3MEPeHUi, /15l KaHaIa WHAWKAIINA U TOKOBOT'O BBIXOAA, He Oosee
5. |/IuckpeTHOCTH 3aIaHusl YCTAaBOK, B % OT AuanazoHa u3MepeHuil, He Ooee. 0,5
6. |lIpenensHbIe 3HAUEHNUS BEIXOIHOTO CHTHAIA OCTOSHHOTO TOKA, MA 4120
7. |3agep:kxa BKIFOUEHHsI KOHTAKTOB BBIXOJHBIX PEIE, C 0-17
8. |[HarpyzouHoe conpoTuBJIEeHHE AJIsl TOKOBOTO BIX0aa (4-20)MA, OMm. 1 -500
9. |[TapameTpnl JUCKPETHBIX BBIXOAOB (KOHTAKTHI pelie):
MaKCUMATBHOE KOMMY THPYEMOe HanpspkeHue, B
- IOCTOSIHHOTO TOKa 30
- TIEPEMEHHOTO TOKa 220
- MAKCUMAJIbHBI KOMMY THPY @MBIH TOK, A 2
10. |Conporusnenue uzosaiun, MOwM, 20
KOHTPOIBHOE HanpsbkeHne, B nocTossHHOrO TOKA 500
11. |Tun xopmyca U TOBOU
12. |abaputHbIe pazMepbl, MM 96x48x100
13. [Macca, kr, He Gojee 0,5

1.4. YcrpoiictBo u pabora
1.4.1. CtpyKTypHas cxeMa U3MEpuUTels NpuBeieHa Ha puc.l

NeBM

RS-485
Hatunk MnaTa
TeMnepaTypsbl ==—{M1UKPOKOHTpONNEp GND
A Beixog J |
V MAX 1 -
MAX 2
MnaTta uHAMKaLmuK,
BBOJAA IpaHnL 1 MIN 1
rpagympoBku
MIN 2 |

Puc.1. CtpykrypHas cxema usmepurenss [IPOMA-

TOKOBBI BbIXOA

CurHanbl
ynpasneHus

HUTM.

1.4.2. TTpuHUO JelcTBUS H3MEepHUTEas OCHOBAH Ha MpeoOpa3zoBaHUU H3Mepsie-
MOHl TeMIepaTryphsl MEepPBUYHBIM NpeodOpa3zoBaTeseM TeMIepaTypsl B DJIEKTPUUCSCKHUH
CUTHAJ.
CurHaj OT MEPBUYHOTO MpeoOpa3oBaTeNss MOCTYMAET HA MJIATy MHUKPOKOHTPOJ-
Jepa, rae OH ycuiamsaeTcs U oOpabaTeiBaeTcsi B COOTBETCTBHHU C AJITOPUTMOM HOpMa-
JUu3anuum H TeMHepaTypHOﬁ KOMIOEHCanuu. I[.]'ISI KOMIOEHCANUuU TEMIECPaTyphbl «XOJO0Id-
HOTO» CcHas TepMOmapbl NPOU3BOAUTCS H3MEPEHHE TeMIepaTypbl NpUOOPHOH MIATHI
nuppOBEIM JAaTUYMKOM W BBOAUTCS MporpamMMmHasi KoppekrupoBka. [l1ara mHaukauum
0T06pa>1<aeT Ha 7-MH CErMeHTHOM 4-X 3HAaKOBOM HHAUKATOPE TCKYIIECC 3HAYCHHUEC H3-
MepsieMoro napamMeTpa.



BreiGop nmwoboro aumanazoHa m3MepeHus w3 Habopa tabnunel 1 BeIOWpaeTcs MpH
BBOAe npubopa B skcnayarauuim B pexume «[IPOTPAMMHUPOBAHHUEY» ¢ moMonipo
KHONOK YCTAaHOBKH IPaHHUL CUTHAIMW3AUMHU (KHONKH UMEIOT ABOMHOE Ha3zHaueHue!).

Brixoa BenuuwHBI TeMOEpaTypbl 3a MpeJesbl YCTAaHABJIWBAaEMBIX rpaHun (ycra-
BOK) CONPOBOXKAAeTCS CBETOAMOIHON CUTHAIU3ANMUEH W BHIJAaUeH AUCKPETHBIX CUTHA-
JIOB B BUJAE NEPEKIUYCHHUSI KOHTAKTOB peJe.

3HaueHUs] TPAHUL BEPXHEro M HUXKHEro MpEeAeNOB CUTHAJIU3ALHUU BBOISTCS B
MHKPOKOHTPOJJIEP TaKXKe ¢ MOMOUIBID TEX K€ 2-X KHONOK C CaMOBO3BpPAaTOM B PEXKH-
Me «PABOTAY.

1.4.3. KOHCTPYKTHBHO U3MEPUTENE BHIIOJHEH B MJAaCTMACCOBOM KOPNYCE LIUTO-
BOr0 HCHOJHEHUS U COCTOHT M3 DJISKTPOHHOTO OJ0Ka, BKIKYAKIIEro B ceds miaary
MHKpOTIpomeccopa u miary MHIANKanuu. B cObopky snexTpoHHOTO OJ0KA Takke BXO-
IUT TepenHsss MaHelb, HA KOTOPOW PacCHOJIOKEHbl KHONKH YNpaBieHUs, UUPPOBOMH
HUHIAKATOP U CBeToaMOAbl. Ha 3aaHeil CTEHKe PacmoNOKEHBl 2 KJIEMMHBIE KOJOIKHU
JUISL BHEIIHUX MOJKIIOYESHUH.

Ha mepenneti manenu (puc.2) pacuojgoKeHBI dJIEeMEHTH ypaBiaeHns. KHonkn:
I'PAHUIIA BEPXHAA A u TPAHUIA HUXHAA V. CBeToanoaHbBIe HHANKATOPHI
(cBepxy BHu3): T[PAHUIIA BEPXHA S, HOPMA, TPAHUIIA HUXHAS. [udpposoe
Tab10 MHAWKAIIMU TEKYLIero 3HaUYeHUs H3MEepsIeMoro nmapaMeTpa.

Ha 3azneii crenke kopnyca u naHenau (puc.3) pacnoJOXKEHBI:

— koaoaka XT1 aas moAKIIOYEeHUS BHEIIHUX IEIeii;

- konoaka XT2 «JlatTunk» A7ds MOAKNIOUYEHNUS JATUUKOB TEMIEpaTyPhl;

— KIeMMa «3eMIsy.

KoHcTpykuus, rabapuTHble pa3zMepsl U pa3MeTKa IMUTA AJS YCTAHOBKH HU3MEpH-
tens npusenensl B [IPUJTOXKEHHWHA 1.

1.4.4. Tunossie CXEMBI NOIAKJIUYCHUS H3MepUTEenen NPUBEIEHEI B
IMPHUJIOXKEHHWHA 2.

NPEOBPA30BATENbL n POMA'MTM

\ TEMMEPATYPbI U3MEPUTESNBHBIA

248z 3"

L

°C

Puc.2. BHemHuil BUa usMepuTens

& 7)lS

Puc.3. BHemHul BUX U3MeEpUTENS
(Bung czanm).



1.5. CpexncrTea u3MepeHusl, HHCTPYMEHT U NPHHAIIEKHOCTHU
1.5.1. CpencTBa u3MepeHnus, HHCTPYMEHT U MPUHAAISIKHOCTH MOJKHBI COOTBET-
CTBOBATH YKa3aHHBIM B Tabauie 4.

Tabauna 4.
HaunMmeHoBaHue u TexHuUeckHe XxapakTepu-
HasznaueHue um onepanuu
THI CTHUKH
[{ludpposoit mpu- HUsmepenue TOKa, KOHTpONB BEIXOAHBIX CHTHANOB
bop B7-77 npexensl 20MA, 200MA (4-20) MA
norpemuaocts = 0,1%

bnok nuTaHus = 24B, peryaupyeMslit IluTaHnue u3MepuTeas NOCTOSH-
b5-29 BeIxox (18-30)B HBIM HanpsbkeHuem = 24B
Merommetp Hanpsxenue 500B EP(I)II:TPOHL COTMPOTHBICHUIL H30IH-

Hns 3axxuMa OpoBOJOB B pa3beMe
OTBEepTKa XT1 u XT2

1.6. MapkupoBKka U yIIaKkOBKa.

1.6.1. Ha ntuneBoil maHeau HAHECEHEL:

obo3nauenue u3meputenas — [IPOMA-UTM;

TOBapHLIﬁ SHAK NPeANPUATUA—-NU3TOTOBHUTECISA,

eIuHUNBI n3Meperus - °C;

kaacc tounoctu — 0,5;

o0o3HaueHHEe cTemeHHu 3amuTel — [P20;

n3o0pakeHne 3HaAKa YTBEPKACHUS TUIA;

1.6.2. Ha BepxHell CTOpOHE KOPIYCa HAHECECHBL:

3aBOJCKOU HOMED;

roxa BBEINIYCKa,

HA3HAYC€HUE KOHTAKTOB KJIeMMHOHN koaoaku XTI1.

1.6.3. TpancmopTHasi MapKHpPOBKA JOOJJKHA COOTBETCTBOBATH TpeOOBAHUAM
I'ocCT 14192-96.

Ha TpaHCHOpTHOﬁ Tape MAgOJKHBI 6I>ITI> HAHCCCHBI MAHUNYJJISLMHUOHHBIC 3HAKH!:
«OcTopoxkHO, Xpynkoe», «bourcs ceipocTuy.

1.6.4. YnakoBka usmepureneid mpoussoautrcd mo I'OCT 9181-74 B morpelbu-
TeNbCKYI Tapy W3 TOPPUPOBAHHOTO KAPTOHA BMECTE C MAaCHOPTOM M PYKOBOJACTBOM
MO AKCITY aTal[uH.

Ha 60Kk0OByI0 MOBEPXHOCTh KOPOOKHU NOJKHA OBITH HakieeHa 3Tuketrka mo OCT
2.601-95.

1.7. TpeboBanus 0e30MacHOCTH

1.7.1. Tlo cnocoOy 3amHUTHl OT MOPAXEHHS DISKTPUUSCKHUM TOKOM H3MEpPHUTENH
oTHocsTcs K kinaccy [ mo 'OCT 12.2.007.0-75.

1.7.2. B u3MepuTensx UCHOJb3YETCs OMAaCHOE AJs KHU3HHW HampsikeHue. Ilpu yc-
TAHOBKE M3MEpHUTeNei, YCTPAaHEHUH HEHCHPABHOCTEH M TEXHUUYECKOM O0OCIYKMBaAHUH
HEeoOXO0AUMO OTKIIYHATH H3MEPHUTENb W NOAKIIOYAEMBbIe YCTPOWCTBA OT NMHTAIOMIEH
CETH.

1.7.3. 3a3eMauTh U3MEPUTENb MPOBOJOM C ceueHueM He MmeHee 0,75 MM%, moa-
KJIIOYHUB K KIeMMe «3eMIIs».

1.7.4. Dxcnayaranus H3MEpUTENEd pa3pemaeTcs MPOU3BOAUTL TOJBKO KBaJH-
GUUUPOBAHHBIMH CHENHAJUCTAMH, H3YUYHBIOIMMH HACTOSIIEE PYKOBOACTBO MO JKC-
IJIyaTalud ¥ TOJBKO NPH HAJWYUH HHCTPYKIHU MO TeXHUKE 0e30macHOCTH, YTBEp-
KASHHOW PYKOBOIHUTENEM MpeanpHsITHI-TOTpeduTemns.



1.8. Metoanka noBepkH

1.8.1. PexoMenayemMas NepuOIUIHOCTE NOBEPKHU — OJUH pa3 B 2 roaa.

B mepuon skcmayaramuu pa3pemaeTrcs HOBEepKy nmpubdopa HMPOU3BOIUTH TOJBKO
Ha BBHIOpPAHHOM TIpeaene u3MepeHHs U rpaly HPpOBKH.

1.8.2. MeToasl U cCpencTBa MOBEPKHU.

1.8.2.1. Onepauuu noBepKu.

IIpn npoBegeHUU MOBEPKHU JOJKHBI BBIMOJHSTHCS CIEAYIOINUE ONEPALUH:

1) BHEWHUHN OCMOTp;

2) onpoboBanue;

3) onpeneneHue mpeaena q0MyCckaeMoil OCHOBHOW MOTPEITHOCTH MHAUKAIUH,
BBIXOJHOTO TOKOBOIO CHTHajka U cpabaThiBaHUS KAaHAJIOB CUTHAJIH3AIHH.

1.8.2.2. CpeacTBa NOBEpKH.

[Ipn mpoBegeHWH MOBEPKH OOJKHBI MPUMEHSITHCS CPeJCcTBa M3MEPEHUs] U YyCT-
poiicTBa, mpuBeneHHbIe B Tabaune 4 UIM C AHAJOTHYHBIMU TeXHHYECKUMHU H METPO-
JOTHYECKUMH XapPaKTEPUCTHKAMU.

[IpuMeHsieMble TpPH MOBEpPKE KOHTPOJIBHO-U3MEPHUTENbHBbIE NPUOOPHI JTOJKHBEI

UMETh NelCTBYIOIHE CBUAETEIbLCTBA O MOBepKe, Ha paboueM MecTe MOJIKHBI OBITh
Hactosgmee pykoBoacTteo, OCT 6651-94 u T'OCTP 8.585-2001.
1.8.3. YcioBug NOBEepKH U MOATOTOBKA K HEH.
IMpu mpoBeJeHUU MOBEPKH JOJKHBI COONIOAATHC CNeayIONHE YCIAOBHS:
1) TemmepaTypa OkpysKarwmero so3ayxa (23+2)°C;
2) OTHOCUTENBHAS BJIAXHOCTb BO3AyXa oT 45 10 80%;
3) yaapsl U BuOpanuu, Tpacka JOJKHBI OTCYTCTBOBATH;
4) atmochepHoe naBnenue ot 84 no 106,7 klla;
5) HampsKeHWe MUTAHUSA:

nmepeMeHHoro Toka - (220°32) B;

MOCTOSIHHOTO TOKA - (24B = 10%)B.

IMorepka mpubopa MpouU3BOAUTCH uepe3 20MHUH. MOCTHe BKIOYESHUS MUTAHUS.
[TepedyeHb KOHTPOJIBHO-U3MEPUTEIBHBIX TPUOOPOB.

Tabnuna 5

HamMmeHoBaHUEe U THUII

TexHHUYeCKHe XapaKTepUCTUKHU

HasnaueHue u onepanuu

Mara3uH CONpOTHUB-
meauit P4831 nnu
MCP-63

Huamazon 0+500 Om, mpuse-
nenHast norpemHocts +0,05%

HMMmutanus curiaia TepMoMeTpa
COIIPOTHUBJICHUA

[Torenuunometp I1II-
63 uan YIIUII-60
UIu KanubpaTop Ha-

Huamnazon 0+100 mB, npuse-
nenHast norpemHocTs +0,05%

HMMmuTtanus CUrHagia TEPMOAJICK-
TPUUYESCKUX TATUUKOB (TEPMO-

map)

HanpsikeHne He meHee 500 B

MpsSKeHUS
[Hudporoit mpubop M3MepeHue Toka, npeaensl KouTpoas Beixoaa (4-20) mA
B7-77 nan n3mepenuit 20MA, 200MA mo-

B7-20 rpemHoCcTh + 0,1%

MeraomMmeTp MakcumanbHOe aonyckaemoe |KoHTpOab cOMpPOTUBIEHUS H30-

TISILU U

bi1ox mnuTaHusA

= 24B, peryaupyeMslid BBEIXOJ

[luTanue U3MEpUTECIsd MOCTOAH-

b5-29 (18-30)B HBIM TOKOM

Pesuctopsl: Hovuuan 1 OME5% u HoMu- |[UMuTaTOp HArpy30kK BeIXOAa (4-
C2-33-2-1; Ham 500 OM+5% 20) MA

C2-33-2-500

OTBepTKa 3aKUM MMPOBOJOB B pa3zbeMe

XT-1 u XT2 «latunky

Cocyn Hwoapa uan
TepMocC

Co3gaHue TeMnepaTyprl TPOH-
HOUW TOYKHU BOABI (BOdaA-JeT

0 °C)

Crabunuszanus «X0JI0JAHOTO
cnass» npu 0 °C




1.8.4. [IpoBeacHUE NOBEPKU.

1.8.4.1. BHemrHuii ocMOTD.

ITpn npoBeneHUN BHEMIHEr0 OCMOTPA YCTAHABINBAETCS:

1) KOMOJIEKTHOCTE;

2) MapKHpPOBKA,;

3) oTCyTCTBUE MOBPEXKASHUH HAPYKHBIX MOBEPXHOCTEH U APYTrHUX nedeKToB.

1.8.4.2. OnpoGoranue.

Has onpoboBaHus cobpare cXxeMy COTJIacHO puc.4(BapHaHT C TEPMOMETPOM CO-
NPOTHUBJEHHUS) UIU puc.5(6) BapuaHT Cc TepMOonapou.

B nanpHelmeM 3TH CXeMBI UCHOJAB30BAaTh Al COOTBETCTBYIONIUX ONepanuil mo-
BEPOK.

H3mepurens ycTaHaBIMBAOT B HOpMaiabHOEe pabouee MOJOXKEHHE B COOTBETCT-
BHH C €r0 ONMHCAHUEM.

HsMmepuTens BEIAEPIKUBAIOT BO BKJIKYEHHOM COCTOSHUU He MeHee 20 MHH., KOH-
TPONUPYS NMPHU ITOM Haauuue UUPpPOBOH MHAMKALUHU W cayxkebHOW mMHPOpMamum B
COOTBETCTBUHU C PYKOBOACTBOM MO 3KCIJYaTalluu.

[Mposepsitor paboToCmoCcoOHOCTh, HMUTUPYS BBIXOJHOW CHIHAT OT NMEPBHUYHOTO
npeoOpa3zoBarensi TeMIeparypbl OT HHUXKHEro MpPeAeIbHOr0 3HAYEHHUS N0 BEPXHETo
Mara3mHOM CONPOTHBJIEHUHN WU MOTeHHHOMETpoM. [Ipu 3TOM nOKHBI HabAIOAATHCS:

H3MEHEHHE BBIXOJHOTO TOKOBOro curHamna ot 4 MA mo 20 MA;

W3MeHeHNe MOKAa3aHUu{ WHIAWKANUU OT HUXKHEro A0 BEPXHEro nmpenena;

HENpepBIBHOE CBEUEHHE CPEAHEro CBETOAMOMAAa (3EJeHBl) MPH HAXOXJISHHUH Ma-
pameTpa B 30He «KHOPMAY;

ceeueHue csetoaumonos «['PAHHULIA HWXHAA» (xpacuwiii) u «['PAHHLA
BEPXHAA» (xpacHBIl) mpu BBIXOAE H3MEpsIieMOH TeMIEparypsl 3a yCTAHOBJEHHBIE
TPaHHIBl AWANAa30HA.

1.8.4.3 OnpeneneHue OCHOBHOUW MPUBEISHHON MOTPEIIHOCTH.

IIpn nmepuoauueckoil moBepke OCHOBHYIO NMOTPEIIHOCTh ONPENENsIIOT B ABAa LUK-
Ja: X0 KOPPEeKTHPOBKHM AHMANa3oHa M3MEHEHHs BBIXOJHOTO CHrHamra (kaaubpoBka) U
MOoCJIe KOPPEeKTHPOBKH Auama3zoHa. JlomyckaeTcss BTOPOM LHUKI HE NPOBOAUTH, €CIH
OCHOBHAa4 NMPUBEJEHHAS MOTPEIIHOCTh COOTBETCTBYeT Im. 1.3.

OCHOBHYI MNpPHBEJEHHYIO HNOTPEIIHOCTh ONpPEAENsIOT B 5 TOUYKaX, PaBHOMEPHO
pPacmooKEeHHBIX B JUaNa3oHe U3MepeHUu.

Pabota ¢ TepMomnpeoOpa3oBaTeasIMU COTTPOTHUBISHUS.

HAas onmpeneneHnus NOTPEIIHOCTH H3MEPEHHUS H3MEpUTened MOAKIIUYUTE K €ro
BXOJAY BMECTO JaTuWKa MAarajuH CONPOTHBIEHHUHW B COOTBETCTBHUHU CO CXEMOWH MOJ-
KIK4YeHus puc.4 no 4-x OpoBOJHON Cxeme, CONPOTHUBJICHHS MNPOBOJOB KOTOPOU
I0JKHO OBITH He Oonee 500m. INocmenoBaTensbHO yCcTaHABIMBAsS HAa Mara3wHe 3Haue-
Hus conportuBieHuit mo I'OCT 6651-94, COOTBETCTBYKWIIHE TeMmOeparypaM B KOH-
TPOJBHBIX TOUKax BbeIOpaHHOTo amamazoHa U HCX - ykaszaHHbIX B Tabaumax 6 aas
natunkoB TCM m B tabamnmax 7 aas paruumkoB TCII - 3apuxcupoBarhs moKa3aHHS
nu(ppoBOr0 MHAMKATOPA M BBIXOJHOTO TOKOBOTO CHUTHaJa MO MHJJIMAMIEPMETPY AJS
KaXXJ0W KOHTPOJIBHOU TOUKH.



A2 A1
NMPOMA-UTM MCP-60
PC [ rRs232/Rs485 g ————————— |
LEMb KaHm XT1 |
A3 RS-485 A | 1 XT2 | " gATUMK "
g RS-485 B | 2
[ Hur) = GND 3 knewwa | Llenb /\
—3 I-(4-20) mA | &
i Y| e——uaxinar | s — 1 |J ur."+" | |
€ MAX.2-O 6 3 K max. 2 BXOA ||+|| : | Rx
B cxeMmy aBToMaTukn | €1 MAX3H3 | 5 "o
— MNAHP | T f—— 3 |Bxoa "- —‘\—‘—\_
<« mna2o 8 K win nn _l_l
G3 €——— MIN3-H3 | 7 _—\" 4 |Jnmr.
_ + + 24V 9
| =24B —I: GND 10 |
L-220B,50Hz &————1 -220v, 50Hz [ 11 | L
| -—

N €—————N-220V,50Hz | 12
e S S

Puc.4. Cxema nmoBepku rpaayupoBKH
c TepMomnpeobpazoBareneM CONPOTUBICHUSL.

Al — mpeobpasoBatens mHTepderica RS-232 / RS-485 ¢ ranpBaHHYECKOH pa3BA3KOH
tuna ADAM-4520, A2 — II9BM PC ¢ mporpammubnM obecneuenueMm ansgs SCADA cuctemsl,
A3 — nudposoii mpubop B7-77 (munmuammepmeTp 0-30 MA),R — Harpy3ka TOKOBOTO BBIXO-
ma R=500 OM, G3 — HCTOYHHKH MOCTOAHHOTO TOKa 24B ¢ momyctumbiM TOkoM 0,2A Ha
oAuH mpubdop.

PaboTa ¢ TepMOD3JIEKTPOIHBIMH MpeoOpazoBaTensIMu (TepMoTapamMu):

IJIs OmpeaeieHus] nmorpemuoctu uzmepenus npudopos [NPOMA-UTM moakiro-
YUTh K €ro BXOAY BMECTO AATUHKA MOTEHUHMOMETP B COOTBETCTBHUHU CO CXEMOH mon-
KJO4YeHus puc.5 unu puc.6. [loarorosutes cocya Hioapa (TepMoc), 3aOJHHUB €ro Ha
1/2 aucTuaAnupoOBAHHOW BOJAOW W NBIOM — ABIMHKHW AOJIKHBI MJaBaTh B BOojAe. B Tep-
Moce obecneunBaercs papHoBecHas temneparypa 0 °C. [TomecTuTs B TEpMOC TepMO-
napy rpaayupoBku XA (K) miu XK (L) ¢ oTKpHITEHIM cnaeMm (OHOPHBIM cmal) - THI
crmasi JOJKeH COOTBETCTBOBATH IPAAYHPOBKE MCHOJb3YEMOM MPH 3KCIIYAaTalUUHU TEP-
momnapsl. [locnenoBatenbHo 3agaBass Ha nmoTeHuuomeTrpe BeauuuHbel TepmMoI. JI.C. mo
I'OCT P 8.585-2001, cooTBeTCTBYIONIKE 3aJaHHBIM TeMIepaTypaM mo Tabauie 8§ ams
HCX rpaayuposku XK wmam nmo tabaune 9 xas HCX rpaayuposku XA - 3apuxcupo-
BaTh MOKa3aHUS NHPPOBOTO MHAMKATOPA M BBIXOJHOTO TOKOBOT0 CHTHAJA MO MHUJJIHU-
aMIepMeTpy Aas KaKAOH KOHTPOIBHON TOYKMH.
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A2

PC

A1

RS232/RS485 g

NPOMA-UTM

LIEMb

RS-485 A

RS-485 B

XT2 | " BATUMK "

GND

1 1-(4-20) mA

Knemhia

Llenb

MAX.1-HP

MAX.2-0

nn-63

J nut."+" |

B cxeMmy asmomamuxu

MAX.3-H3
.

BXO,EI, "

I MIN.1-HP

MIN.2-0

onp‘ nn

G3

MIN.3-H3

AIWIN|=

J nut.

+24V

=248 |

GND

L-220B,50Hz &

L - 220V, 50Hz

N &

IN- 220V, 50Hz

'IH@

O +

Ux

=

BOJA

TEPMOC

Puc.5. Cxema moBepku rpaayupoBku ¢ tepmonapoii tuna XA (K).

A2
A MPOMA-UTM
| PC I:l RS232/RS485 g ———————— 7
R:fg: A KDWHm XT1 XT2 I
L A3 RS-485 B | 2 | " AATHMK 63
5 R 6D} 3 knewe | Llernb .
° o e— Iw;(:;?)HT ; — 1 | mr."+" O +
] MAX.Z:O 6' —\ K max 2 onp‘ nn |
B cxemy asmomamuky | €1 MAX3H3 | 5 3 |Bxog ™" Ux
€1 MIN.1-HP 7 _l -
€ MIN.2-0 8 K nin nn
G3 «— unaHs | 7 } 4 |Jnowr. " |— —0 -
— T + 24V 9 |
=248 _| GND 0 |
L-220B,50Hz €————L - 220V, 50Hz | 1I |
N €————N-220V,50Hz | 12

- + fEq
x —

K BOZA
\ TEPMOC
‘ —

Puc.6. Cxema moBepku rpaayuposku ¢ tepmonapoit tuna XK (L).
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Tabauma 6. Tabnuna 3HaUYeHUW COMPOTUBIEHUNH MEJIHBIX TepMomnpeoOpasoBare-

Jeil B Toukax noeepku aumama3zoHos [IPOMA-UTM

Tepmonpeobpazosarenu conporusiaenust Mmeausie FOCT 6651 - 94

Ne nma- | Jumanmazon u3- [Tun HCX mpe- KoraTpoaupyemsie Toukn, °C
na3oHa mepernit,°C oOpa3oBatens ConpotuBienue TepMmonpeodpazoBarensd,Om
, TCM50 ~50 25 0 125 | +50
01 SO0 H50 0 Wy =1.426 39.35 | 44.675 | 50 |55.325] 60.65
, TCM50 50 | -12,5 | +25 | 62,5 | +100
02 50 =+100 Iy 0 =1,426 [39.35 | 47.338 |55.325 | 63.312] 71.3
, TCM50 250 0 150 | +100 | +150
03 054150y =1,426 [ 39.35 | 50 | 60.65 | 71.3 | 81.95
0s 0~ 15 |TCMS0 0 1375 | +75 |+112,5] +150
‘ Wio0=1,426 50 | 57.988 | 65.975 | 73.963 | 81.95
, TCM50 0 150 | +100 | +150 | +200
05 04200 |y ., =1.426 50 | 60.65 | 71.3 | 81.95 | 92.6
, TCM50 250 25 0 125 | +50
06 SO 450 Wy, =1.428 39.24 | 44.635 | 50 | 55.35 | 60.70
, TCM50 50 | -12,5 | +25 | +62.5 | +100
07 S0 FH100 gy =1.428 39.24 | 47.322 | 55.35 | 63.338 | 71.4
, TCM50 250 0 150 | +100 | +150
08 S0 FHIS0 Wy =1.428 39.04 | 50 | 60.70 | 71.4 |82.095
0o 0 <i1s0  |[TCMSO 0 1375 | +75 |+112,5] +150
‘ W00 =1,428 50 | 58.028 | 66.05 | 74.075 | 82.095
0 = 1200 |TCM50 0 150 | +100 | +150 | +200
‘ Wioo =1,428 50 | 60.70 | 71.4 |82.095] 92.79
o 0+ 150 |TCMT00 250 25 0 125 | +50
-50 = Wioo=1,426 | 78.70 | 89.35 | 100 |110.65|121.30
> 0 <1100 |TCMT00 50 | -12,5 | +25 | 62,5 | +100
-50 = Wioo=1,426 | 78.70 | 94.675 | 110.65 |126.625] 142.6
, TCM100 -50 0 150 | +100 | +150
13 S0 HIS0 o =1,426  [78.70 | 100 |121.30 | 142.6 | 163.9
» 0= 1150 |TCMIO00 0 137.5 | +75 |+112,5| +150
‘ Wio0=1,426 100 | 115.975 | 131.95 [147.925| 163.9
s 0= 1200 |TCMIO00 0 150 | +100 | +150 | +200
‘ Wio0=1,426 100 | 121.30 | 142.6 | 163.9 | 185.2
, TCM100 50 25 0 125 | +50
16 S0 F 50 Wy o =1.428 78.48 | 89.27 | 100 |110.70 ] 121.4
, TCM100 50 | -12,5 | +25 | 62,5 | +100
17 30 +HI00 Wy =1 428 78.48 | 94.645 | 110.70 |126.755| 142.8
, TCM100 -50 0 150 | +100 | +150
18 S0 FHIS0 Wy =1.428 78.48 | 100 | 121.4 | 142.8 | 164.19
" 0= 1150 |TCMIO00 0 137.5 | +75 |+112,5| +150
‘ W00 =1,428 100 | 116.055] 132.1 | 148.15 | 164.19
, TCM100 0 150 | +100 | +150 | +200
20 0+ 4200 |y ,,=1.428 100 | 121.40 | 142.8 | 164.9 |185.58
Botxoonoii mokoentil cuznail, MmA 4,0 8,0 12,0 16,0 20,0
JlomyCcK HA TOKOBBI CHTHAJ, MA +0,08 +0,08 +0,08 | +0,08 | +£0,08
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Tabauna 7. Tabnuna 3HaUEeHWW COMPOTHUBIEHUI MIATUHOBEBIX TepMompeodpaszo-
BaTenel B Toukax nmosepku guanazonos [IPOMA-UTM

Tepmonpeobpa3osarenu conporusiaenus niatuaossie FOCT 6651 - 94

Ne nma- | Jumanmazon u3- [Tun HCX mpe- KoraTpoaupyemsie Toukn, °C
Mma3oHa mepenuit,’C | obpasoparenst Conporusienue repmonpeodpasosarens;,Om
21 0+ +300 [TCII50 0 +75 +150 +225 +300
Wioo=1,385 50 64,49 | 78,665 192,495 | 106,1
22 0 + +400 |TCII50 0 +100 +200 +300 +400
Wioo=1,385 50 69,25 87,92 106,01 | 123,52
23 0+ +600 |TCIISO0 0 +150 +300 +450 +600
Wioo=1,385 50 78,665 [106,01 [132,055(156,795
24 0+ +300 [TCII50 0 +75 +150 +225 +300
Wioo=1,391 50 64,725 | 79,11 |93,165 |106,89
25 0 + +400 |TCII50 0 +100 +200 +300 +400
Wioo=1,391 50 69,55 92,44 106,89 [ 124,68
26 0+ +600 |TCIISO0 0 +150 +300 +450 +600
Wioo=1,391 50 79,11 |106,89 |133,355[158,48
27 0+ +300 [TCII100 0 +75 +150 +225 +300
Wioo=1,385 100 128,98 [157,31 | 184,99 |212,02
28 0 + +400 |[TCII100 0 +100 +200 +300 +400
Wioo=1,385 100 138,5 |[175,84 212,02 |247,04
29 0+ +300 [TCII100 0 +75 +150 +225 +300
Wioo=1,391 100 129,45 [158,22 | 186,33 |213,78
30 0 + +400 [TCII100 0 +100 +200 +300 +400
Wioo=1,391 100 139,1 |[177,03 [213,78 |249,36
Boixoonoit mokoewtii cuznai, mA 4,0 8,0 12,0 16,0 20,0
JlomyCcK HA TOKOBBI CHTHAJ, MA +0,08 +0,08 +0,08 | +0,08 | £0,08

Tabnauna 8. Tabnuna 3nauenuii TepmoI/IC TepMOdITeKTPOAHBIX peoOpa3oBaTe-
neit tuma XK (L) B Toukax moBepku amana3zonos [IPOMA-UTM

TepMonpeobpaszopaTein TEPMOIJIEKTPOAHBIE THITA XpoMenb-komedb XK (L)
nmo T'OCT P 8.585
Ne nma- [Amama3on u3z- |Tum HCX Ttep- Kourpoaupyemsie Touku Tt, °C
ma3oHa (Mmepenuii, °C MOTapsl 3anasaemasg TepmodJIC, MB
. 0 +150 +300 +450 +600
3110+ +600 XK (L) 0 | 10.624 | 22.843] 35.888] 49,108
. 0 +200 +400 +600 +800
32 |0+ +800 XK (L) 0 | 14.560 | 31,492] 49,108 66,466
. 100 +200 +300 +400 +500
331100+ +600 XK (L) 6.862 | 14.560 | 22.843| 31.492] 40,299
. 200 +300 +400 +500 +600
341200+ +600 XK (L) 14.560| 22.843 | 31.492] 40,299 49.108
Botxoonoii mokoewtit cuznai, mA 4,0 8,0 12,0 16,0 20,0
JlonycK HA TOKOBBIi CHTHAJ, MA +0,12 |=+0,12 +0,12 | +0,12 +0,12

13




Tabnauna 9. Tabnuna 3uauenuii TepmoI/[C TepMOdITeKTPOAHBIX IpeoOpa3oBaTe-
neit Tuna XA (K) B Toukax moBepku auanazonos [IPOMA-UTM

TepMonpeoOpazoBaTean TEPMOIIEKTPOAHBIE THIIA XpoMenb-antoMenb XA (K)
mo 'OCT P 8.585
Ne ngua- [lmanazon u3z- |[Tunm HCX Ttep- Kontpomupyemsie Toukn Tk °C
nasona Mepenuii, °C MOIapsl 3axaBaemas TepmModJIC, MB
) 0 +200 +400 | +600 +800
35 0+ +800 XA (K) 0 8,138 16,397124,905 |33,275
36 0+ +1000 0 +250 +500 | +750 |+1000
0 10,153 | 20,644(31,213 |41,276
Boixoonoii mokoewtit cuzuail, mA 4,0 8,0 12,0 16,0 20,0
JlOmyCK HA TOKOBBIl CHTHAJ, MA +0,12 +0,12 | +0,12 +0,12 | +£0,12

1.8.4.4. PaccuuTtaTte AN KaXKAOU KOHTPOJBHOU TOYKHM OCHOBHYIO NPUBEIEHHYIO
NOTPEIHOCTh U3MEPEeHHUsS TeMIepaTypsl no Gpopmyre:

) Tuzm — Tmab £100% |
Tn
rae: T,,s — TaONMUUHOE 3HAUEHHWE TEeMIepaTyphbl B 3aJJaHHOW KOHTPOJABHOU Touke, °C;
Ty — MOKA3aHUS UWHAUKATOPA U3MEPHUTEAS B 3aTaHHON KOHTPONbHOM Touke, °C;
Tn - HOpMHUpYKINEEe 3HAUSHHUE, PABHOE PA3HOCTH MEKAY BEPXHUM H HUKHHUM
nmpeaenaMu amamna3zoHa msmepenus, °C.
1.8.4.5. Ilpu moBepKe Takxke OmMpenensieTcss MOrpelHoCcTs Npeobpa3oBaHus CUT-
Haja ¢ TepPMOIapsl UJIH TEPMOMETPA CONMPOTUBJISCHUS B TOKOBBIH curHam 4+20 MA.
JomycTuMbIe OTKJIOHEHHS NPUBEIEHB B COOTBETCTBYOIMUX Tabaunax 6, 7, 8, 9.

OCHOBHYI NOTPEMHOCTH 7/ B KOHTPOJHPYEMO#l Touke ompeaenstoT mo popmy-

Je:
I1-1
Y =— "2 %100%
Imax _IO

rae: /] — gedCTBUTEIbHOE 3HAUEHHUE BEIXOAHOTO CHUrHana (MA);
I, — pacueTHOe 3HAUYEHHE BBIXOJHOTO CUrHainaa (MA);

/, — HMXXHUH npenea U3MEpPEHU BBIXOJHOIO CHUTHala, paBHBIN 4 MA

I _. — BepXHHUH mpeaen U3MEpPEHUHN BBIXOJHOTO CATHAlZa, paBHBIH 20 MA

max
PacueTrHoe 3HAUEHHE BBIXOMAHOTO CHTHaNA AJs BBIOPAHHOTO AMAma30Ha TeMmepa-
TYp U THIIA TEPMOMETPA COMPOTHUBJICHUS ONMpPEneasiioT 1o GopMyae

I..-1
[,=—"% 0 T+4],
Tmax_TO ’

rae: T (K) — remneparypa, COOTBETCTBYIOLIAs MOBEPSIEMOMY CONPOTUBIEHUIO;

T,(K) — HuXXHee 3HaueHHE TeMIepaTyphl [js BIODAHHOrO THIA TEPMOMETpa CO-
NPOTHBIECHUS U AMANA30HA U3MEepeHUuil

T, (K) — BepxHee 3HaueHHe TeMIepaTyphl IJIs BRIODAHHOIO THIA TEepMOMeETpa

COMPOTHBIICHUS U AMANNa30HA U3MEpPEHUN

1.8.4.6. OCHOBHYI TPHBEACHHYIO MOTPEMIHOCTH CJIEAYET OUPEaESNsITh MPU MATH
3HAUEHUAX H3MEPSIEeMOTO MmapaMeTpa, BKJIKYAsS TPAaHWYHBIE 3HAUCHUS NHANa30Ha H3-
MepeHuit. JlomycTuMoe 3HAYEHNE OCHOBHOW MPUBENSHHOW MOTPEIIHOCTH HHIUKAIUHU
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Y ¥ TOKOBOTO BBIXOJAA 7/ - 0,5 % mpu paboTe ¢ TepMOMeTpaMH CONPOTHUBICHHUS H

0,8% npu paboTe ¢ TepMomapaMH, BKJIOUAI MOTPEMHOCThL KOMIEHCAIMH «XOJOIHO-
ro» cmas.

OnpeneneHne NOTPEIIHOCTA HHAMKALUU AOMYCKAGTCS COBMENATH C ONEpalUsIMU
O ONpeJeTeHNI0 OCHOBHOW NPUBEASHHONW MOTPEIIHOCTH TOKOBOTO BeIX04a. B ciyuae
HEBBIMOJHEHUSI TaHHOTO TpeboBaHUs HEoOX0aAMMO mpoBecTH KanubpoBky mpubopa B
COOTBETCTBUHU € YKAa3aHWUSIMH, HU3I0KEHHBIMH B PYKOBOJCTBE IO JKCIJyaTaluu, Hu
BHOBB MOBTOPHUTH pabOTH MO OMpeNeIeHHI0 MOTPEmHOCTH. [IOBTOPHBIE pe3yabTaThI
CUHTATh OKOHUYATENBbHBIMHU.

1.8.4.7. Ilpy mONOXKUTENBHBIX PE3yAbTATAX NMOBEPKHU BBIAAETCS CBUAETEIBCTBO O
noBepke, n1ub0 B mMacmopre U3MEPHUTENS] MPOU3BOIHUTHCS 3aMUCh C YKa3aHHEM BeJlU-
YUHBl OCHOBHOW NPHBEAEHHON MOTPENHOCTH, AATHl NOBEPKH, CTABUTCS MOAMUCH JIH-
14, BEIMOJHHUBIIErO MOBEPKY.

1.8.4.8. U3meputenu, OCHOBHAS MOTPEIIHOCTE MHAWKALUUHA HUJIU BBIXOIHOTO TO-
KOBOTO CHTHaJNa, KOTOPBIX OO0JbIIe TOMYCTHMONW BEJIWYUHBI YKa3aHHOW B 1. 1.3. 1 u3-
MEpHUTEeINn He yAOoBIeTBOopsomue tpeboBanusM mn.1.8.4.6., He HOMYyCKAmOTCSI K JKC-
MJayaTaluu, 0 4eM JeaaeTcs COOTBETCTBYION[As NOMETKa B MacHopTe.

2. HICITOJBb30OBAHMUE 11O HASHAYEHUIO

2.1. TpeGoBaHHUS K pa3MeIISHHIO

2.1.1. IIpu BeIOOpe MecTa YCTAaHOBKU H3MEPUTENSI HEOOX0oauMo cobaaaTs cie-
AYHMHUE YCIOBHS:

- B OKpYXXawnieM BO3AyXe He JOJKHO OBITh arpeCCHUBHBIX ra30B U MapoB, AeHCT-
BYWIIUX pa3pylalwine Ha JeTaJd HU3MEpHUTENs, a Takke BJAaru, BBIZBIBAIOIIEH ero
KOPPO3HI;

- TeMOeparypa M OTHOCHTEJbHAs BJIAXHOCTh OKPYKAKIIEro BO3AyXa XOJKHBI
COOTBETCTBOBATh 3HAYEHHSIM, YKA3aHHBIM B pasaene 1 m.1.1.2;

- mapaMeTpsl BUOpanuMu He MOJUKHBI MPEBBINIATH 3HAUYEHHU, NPUBEISHHBIX B II.
1.1.3.

2.1.2. MexaHuUYeCcKkoe KpenjeHue U3MEPUTENs Ha IMUT OCYIIECTBIASETCS C MOMO-
MBI CNENHATBHBIX KJIUNC, ABYMs BUHTaMu M4x40 B ynop 3aiHeld CTEHKH IIUTA, CO-
rnacHo pasmetku (cm. [IPUJIOKEHHE 1).

2.1.3. TloakAWUYEHHUE UZMEPUTENS OCYIIECTBIASECTCS B COOTBETCTBUHU CO CXEMOM
snektpuueckoi coegunenuit (cm. [NPHJIOXEHHE 2) B coOTBETCTBUU C NPOEKTHOMU
JOKyMeHTanuel Ha yCTaHOBKY.

IIpn nutanum ot cetu 220B, 50I'nm — nuTaHue rpynnsl H3Mepureaeil oCymecTB-
J4Th 4Yepe3 aBTOMATHI 3al[UThI CETH.

ITpn nuTaHuu U3MEepHUTENsI NOCTOSHHBIM TOKOM PEKOMEHAYETCs MPOU3BOAUTE OT
ABTOHOMHOTO MCTOYHHKA MOCTOSSHHOTO TOKa HanpsikeHueM 24B+10% ¢ nonmyCTHMBIM
TOKOM Harpysku 0,2A B pacueTe Ha OJAUH U3MEPHUTENb.

MoHTax BeCTH MEIHBIMHU mpooxamMu ¢ ceuenuem (0,35-1,5) MM? |, s TEPMO-
MapHBIX JATYUKOB NHHHU CBA3W MOHTHPOBATH TEPMOJJIEKTPOIHBIMH KOMIIEHCALMOH-
HBIMH MPOBOJAMH.

2.2. llporpamMupoBanue npudopa

2.2.1. IIporpamMupoBanue npubopa MpHU IKCIJIyaTaOUH MPOU3BOIUTHCS B MH-
HUMalbHOM 00BeMe cormacHo m.m.1-3 tabaunsl 10, eciu HACTPONKU MO YMOTYAHUIO
HEe COBMAXAIOT C TpeOyeMbIMHU MPH 3KCIIY aTAllHH.

Pa6orer mo m.m.7-10 mpu 3KcnayaTamuud HE NPOU3BOAUTH, paboTel mo m.m. 4-6
NpPOU3BOAUTH NpHU HeobxoaumocTu coraacuo [TPUJTOXKEHHUA 4.

Hast BXxoxa B peXkUM ONPOTPaMMHPOBAHHS HAXaTh KHONKY A U MOAAaTH NHUTAHHE.
Y aepxuBas KHONKY A , TOOUTHCS MCUE3HOBEHUS HAANMHUCH «-2.02%.
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Kunonkoii A BeIOHpaeTcs pegakTHUPYeMBIl mapaMeTp, KOTOpPBIH BBIBOAUTCS B
dbopmate «---Ney, rae Ne - wucno or 0 10 9. Homep mapamerpa mnepebupaeTcs IMUK-
audecku oT 0 10 9 nanee 0 m onsATes A0 9.

Kunonka V¥ m3MeHsieT 3HaueHHe BHIOpaHHOTO mapamerpa. [Ipm KpaTKOBpEeMEHHOM
HQKATHW HU)KHEH KHOMKHW BBIBOAHUTCS MpelblAyllee 3HAUSeHHE BHIOPAHHOTO mapamer-
pa, mpu JajdpHeHImeM yIepKaHWW KHONKH MPOMCXOAUT M3MEHEHHE BHIOPAHHOTrO Ma-

paMmeTpa.
[lepeuens U 3HaUYSHUS nporpamMmmupyemMeix napamerpos [IPOMA-UTM.
Tabauna 10.
IMapameTp Ha Hporpau-
No THCIIee Bo3MoOxHBIE 3HAUEHUS HA| MEPOBAHUE
Haznauenue mapamerpa OHCTIIee Npu BBOJE B
n.m | (serbupaercs .
KkHOMKOH A) (BeiOuparTcsa kHonkoit V) skcnayara-
109701
1. Breibop nmanazona u3- |Cwm. tabauny 11
MepsieMOH TeMmepary - Ha
pBI
2. Breibop Ttuma rpaaym-|0 — TCIT W;40=1,391
poBku Tepmomnpeobpa- |1 — TCIT Wi¢o=1,385
3oBarenas compotusie-|2 — TCM W40=1,428 a
Hus mo OCT 6651-94 |3 — TCM W ,(0=1,426
u tepmomnap no I'OCT |4 — Tun K ( XA )
P8.585-2001 5—-Tun L ( XK)
3. HomunansHOE COMpo-
TUBJEHUE JATUUKA NMPHU 50 unu 100 Ha
0°C
4. Cocrosinue peaeiinpix |0 — H/H IMpn nmo-
BBIXO OB 1-HU/H CTaBKe
2-H/H H/H
3-U/H
4 — ynpasaenue ¢ PC
5. 3axepikka BeIAaYHN 0-49 [Mpu HEOO-
peaeiHoro curaaa len=0,35¢ XOJUMOCTH
6. Anpec nmpudopa B ceTH [Mpu HEOO-
RS-485 I =32(1-255) XOJIUMOCTH
7. KanubpoBska ycuiaeHus
Ipu TeMmneparype 100 (Om) Hert
2510 °C
8. KanubpoBska ycuiaeHus
Ipu TeMmneparype 100 (Om) Hert
60+5 °C
9. HacTtpolika TOKOBOTO
BBIXO0JA, HUKHSA 40-60 (xox LIAII) Hert
rpanuna «4MA»
10. HacTtpolika TOKOBOTO
BBIX0J14, BEPXHSIS 255-230 (xonx LIAII) Hert
rpanuna «20mMA»
[Mpumevanue. Jng 3an0OMUHAHHUS HACTPOEK HAXXaTh OJHOBPEMEHHO Ha 00e KHOM-
ku AuV,

2.2.2. [MapameTp «---0» - BRIOOp AMama3zoHa U3MepIEMOU TeMImepaTyphl.
Bo3MoOxHBIE 3HAUEHHUS W NMOCIEJ0BATEIBHOCTh PACHOJOKEHUS AUANA30HOB TEM-
neparyp npuBeaeHsl B Tabmume 11.
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Tabauna 11.

Tun [Topsipok (mociegoBaTenb- Huana3oH usMepseMoil
TepMmomnpeoOpaszoBarens, HOCTb) PACIOJOXKEHHUS B temmepatypsi, 'C
MEHK AMana3oHa (IyHKT MEHIO «---0»)
TCM 50, TCM 100 1 -50 ~ +50
TCM 50, TCM 100 2 -50 ~ +100
TCM 50, TCM 100 3 -50 ~ +150
TCM 50, TCM 100 4 0+ +150
TCM 50, TCM 100 5 0 + +200
TCII 50, TCIT 100 6 0~ +300
TCII 50, TCIT 100 7 0 + +400
TCII50, XK (L) 8 0+~ +600
XA (K), XK (L) 9 0+~ +800
XK(L) 10 100 = +500
XK(L) 11 200 + +600
XA(K) 12 0+~ +999

[lpn wm3mMeHeHuu mapaMerpa Ha Tabixo cHadaaa BBIBOOHTCS HHUXKHEE, a 3aTeM
BEepXHee 3HaueHHe JHuamna3zoHa m3MepsieMoil TeMmmeparypnl (HHUXXKHEEe 3HAUY€HHE COOT-
BeTCTBYeT 4 MA Ha BeIXoae, BepxHee — 20 MA).

ITo ymMoauaHuo0 ycTaHOBAEH Anama3oH — 50 +~ +50 °C.

2.2.3. IlapameTp «---1» - THO UYBCTBUTENBHOTO 3JIE€MEHTA:

0 — repmonpeobpazorarens conporusiaenus TCII, Wi0=1,3910;

1 - repmonpeobpaszosarens conporusiaenus TCII, Wioo=1,3850;

2 - TepmonpeoOpaszoBarenst conpoTupaenus TCM, Wyo=1,4280;

3 - tepmonpeoOpaszoratens conporuBienus TCM, Wq=1,4260;

4- tepMmomapa xpomeas-anomens XA ( K);

5 - repmonapa xpomens-konenap XK) (L.)

ITo ymonuanuw ycranoBiaeH tun TCM, Wgo=1,4280.

2.2.4. IlapameTp «---2» - CONPOTHUBIEHUE TEpMONpeoOpazoBaress Mpu 0°C.

Bosmoxnaeie 3Hauenus: 50 Om unam 100 OMm, BeIOMpaeTcss B COOTBETCTBHHU C HC-
NMOJb3YeMBIM TepMonpeobpa3oBaTeneM CONPOTUBISHHS.

ITo ymonauanuw ycranoBiaeno 100 Om, xas trepmonap - ycaoBuo 100 Owm.

CoXpaHHTL HACTPONKHU OJHOBPEMEHHBIM HaxaTtueM o0enx kHOTok A u V.,

2.3. Hacrpolika rpaHun

2.3.1. Oas nactrpoiiku «'PAHULIA HUXHAA» HaxkaTte U yAep:KHUBATh KHOMNKY
V 10 tex mop, moka Ha NU(PPOBOM MHIMKATOPE HE MOSBHUTCS TpebyeMoe 3HAUSHHUE.

Ananorununo Hactpouth «'PAHHULIA BEPXHA», none3ysick KHONKON A.

Hpumewanue. Hacmpoennvie 6eiudunvl epanuy 3aNUCHIEAIOMCS 6 IHEPSOHE3A6U -
CUMYIO NAMAMbd Mukpoxoumpoairepa muna FLASH.

2.3.2. ad KOHTPONBHON NPOBEPKH BEJIMYHWHBI FPAHHLBl KPATKOBPEMEHHO Ha-
)KaTh M OTHYCTUTH COOTBETCTBYKINYK KHONKY TPaHUIBl — HA WHAHMKATOpPE BHICBE-
TUTbCS (pakTHUUecKas BeJMUYNHA YCTAHOBJICHHOW TPAHUIIBI.

2.4. KOppexkTupoBKa HyI4.

Buumanue! KoppexkTuposka «Hyasi» mo n.2.4.- TOABKO AJs 2-X MPOBOJAHOMU cXe-
Mbl BkawdeHus (cm. [IPUJIOKEHHE 2).

2.4.1. KoppekTupOBKa «HYJSI» MPOHU3BOAUTHCS NpU paboTe ¢ TEpMOMETpPaMH CO-
NPOTHUBJIEHUS MOAKIWYEHHBIMU N0 2-X IPOBOJHON JTUHUH.

17



JAIs MUCKAUYEHUS NOTPEIHOCTH NUHUHM BMECTO AAaTYMKA BPEMEHHO MOIKIIYHUTH
MarasuH conpoTuBieHud u BeICTaBUTE 50 OM mam 100 OM B 3aBUCUMOCTH OT THIIA
HCIMOIb3YEeMOTO AATUNKA U NPOU3BECTH KOPPEKTHPOBKY «HYJIsI».

2.4.2. 111 KOPPEKTUPOBKH «HYJS» - HAXaTh OAHOBpeMeHHO 00e kHonku A u V¥
Ha BpeMms (2-3)c.

Ilpumeuanue. [Mag Bo3BpaTa «HYJIsSI» B HCXOAHOE TMOJOXKEHHE IMOBTOPHUTH
n.2.4.1., IOAKJIIYUB Mara3uH no 4-x npopoaHoH nuHuu u 3axas 50 Om unu 100 OmMm.
HNannas omepauus o0s3aTeNbHa MPHA NPEABSIBISCHUN HA TOBEPKY.

3. TEXHUYECKOE OBCHIYXKHNUBAHHUE

3.1. Tlpu skcnayaTaliu TeXHUUYeckoe 0OCNyKMBaHUE CBOAUTCH K €XerogHou
NepuoANYECcKOl MOBEpKe U3MEpUTeIeil.

3.2. MoHTax W HacTPOWKY H3MEPHUTEeAS AOJKHBI MPOU3BOAHUTE JUIA, UMEKIHE
CHELHANTbHY MOATOTOBKY, JOMYCK K 3KCIUIYaTalLUHU 3JIEKTPOYCTAHOBOK HANPSIKEHH-
eM 10 1000B n n3yuusmue HacTosIMeEee PYKOBOACTBO MO dKCIJAYaTallHH.

3.3. PaGoThel MO MOHTAaXy W AEMOHTAXYy U3MEPHUTENS NPOBOJAUTH NMPH MOJHOCTHIO
OTKJTIUYEHHOM HAMpPSOKEHWHW NUTaHUS. Ha mure ympaBieHHsS YKPEeNHTh TabAWUKY C
Hagnuceio «He Bkawuars — padoramwT awau!».

3.4. KondpurypupoBaHue HU3MEPUTENd U MOAKIUYEHHE NPOTOKOIa oOMeHa co
SCADA cucteMoli B KOMIOBIOTEPHONW CETH AOJXKHBI IPOBOAUTH MPOTPAMMHUCTHI, PYKO-
BoacTBysick [IPUJIOKEHUEM 3.

3.5. Tlepen BkIWUYeHHEM U3MepHUTESI B paboTy He0oOXOIUMO:

- MPOBEPHUTH NPABHJIBHOCTH MOHTaXXa B COOTBETCTBHH C NPOEKTOM, oOparus
oco0oe BHUMaHHUe Ha Ienu ¢ HanpsokeHuem 220B;

- IPOBEPUTH HAACKHOCTDH 3a38MJICHUS.

Bo3M0oXXHBIE HEUCTIPABHOCTH U CIIOCOOBI X Y CTPAaHEeHUSI MpHBeIeHBI B Tabmume 12.
Tabmuma 12

HaumenoBanne HeHc-
NPaBHOCTH, BHEIIHEE
NpOSIBJCHUE U NOMOJI-
HUTEJbHBIC MPU3HAKHA

BepostHas mpuunHa Cnocob ycTpaneHus

1. IIpO3BOHHUTE TECTEPOM H

1.00pbIB UK 3aMBIKAHHE B
yCTPAHUTL OOPBHIB UM 3aMBI-

1. OTcyTCTBYEeT HH- |[TMHHUH NUTAHUS. CaHMe
JUKaUHWs HA LIKaJe 2. Ileperpy3ka aBToMara 3a- )

2. OTKAOYUTH MUTAHHUE, IPO-
npubopa muThl 220B, 500 L.

3BOHHUTH TECTEPOM H yCTpa-

3.0T1ka3 Onoxa nmuta”nusd 24B
HUTHE 3aMBIKQHHUEC.

2. llpubop He pearu- | 1. HapymeHue saexTpude-
pyeT Ha U3MEHEeHue CKOM CBSI3U C BHEIIHHUM
TeMIepaTyphl JATUYUKOM TEMIIEPaTy P

1. IIpoBepUTH TUHHUH U MECTA
COCIUHEHHUS.

4. IPABUJA XPAHEHHUA U TPAHCIHIOPTUPOBAHUA

4.1. U3MmepuTtenu MOryT XpaHUTHLCS KAaK B TPAHCHOPTHOW Tape, Tak U BO BHYT-
peHHell ymakoBke U 0e3 Hee MPHU TeMIepaType okpyxkatiiero Bo3zayxa ot 0 xo+40 °C
U OTHOCUTENbHOU BIaXHOCTH He Oonee 95% mpu Temmeparype +35 °C.

Bo3ayx momemeHus He AOJKEH COAEPKATh MbUIH, NApOB KHCIOT M LIenouel, a
TaKXe ra30B, BHI3BIBAUIUX KOPPO3HUIO.

4.2. I3MepuTENH B YNAKOBKE TPAHCHOPTHPYIOTCS BCEMH BHUAAMH TPAHCHOpPTa B
KPBITBIX TPAHCHOPTHBIX CPEACTBAX B COOTBETCTBHH C NPaBUJIAMU M HOPMAaMH, AeHCT-
BYIOIIMMH HAa KAXXJOM BUJE TPAHCHNOPTAa NpH Temmeparype oT MuHyc 25 °C mo +55 °C
U OTHOCUTENbHOU BIAXHOCTH He Oonee 95% mpu Temmeparype +35 °C.
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Puc.1-1. Usmeputens [IPOMA-UTM. NabapuTHO-YCTAHOBOUHBIE Pa3MepPHI.
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I[MPUJTOXKEHHE 2

CXEMBI BHEIIIHUX COEIUHEHUM

A2 A1
MPOMA-UTM
PC :‘ RS232Rs48s 4[| | ————————————— 1
LEMb KaHm |
RS-485 A 1 XT1 XT2 I
RS-485 B | 2
GND 3
E FETTTR KNEMMa LleI'I"b"
e MAXAHP | 5 [—— 1 |Jmmr"-
€—— MAX.2-0 6 2 BXO ) +
B cxemy abmomamuky | < maxaHs | s S A — BAIF)
S MNAHP | T f—— 3 |Bxog " -
€——— MIN.2-0 8 nn
G3 €———— MIN.3-H3 7 _—\}‘ 4 JHMT' .
— +: + 24V 9
=248 Z| GND 10 |
L-220B,50H2z L - 220V, 50Hz | 11 |
|

N €&——————N-220V,50Hz | 12
- == -

Puc.2-1. BapuaHT NOIKJIKYEHUS C TEPpMOMapou.

A2 A1
MPOMA-UTM
| PC I:l RS282Rs485 A | ————————————— 1
LEEMb KoHm |
Rsass A | 1 | X1 XT2 |
RS485 B | 2 p
T knewsa | Llenb | [
o — EEEDEN 1 (e -
B cxery abmomamuky | < maxsHs |5 !
S MNAHP | 7 f—— 3 BXOﬂ, - \ T
€ MIN.2-0 8 [ !
G3 < MN3H3 | T Y 4 [Jwr =
- m + 24V 9
=24B —I: GND 0 | =
L-220B,50Hz ¢———————t - 220, 50z | 11 |
? |

N €———————N-220V,50Hz
- = — -

Puc.2-2. BapuaHT NOAKIIOUYEHUS C TEPMOMETPOM CONPOTUBIEHHUS
no 4-X NPOBOJHOW TUHUMH.

TexHuyeckue mpebo6arHus

BK(E) — TepmMonapa, nogki1H04aTh KOMIEHCAUUOHHBIMU IPOBOJAMU.

BK(R) — TepmMoMeTp CONpPOTHUBICHHUS , HOAKJIIYATH MEJHBIMH MPOBOAAMHU C Ce-
yeaueM ot 0,35 g0 1,5 MMZ, JJIMHA U3MepuTeabHol TuHuu He Oonee 1000 M.

R — Harpyska TOKOBOTrO BBIX0Ja, MPHA NOCIEAOBATEABHOM BKIUYEHHUH NPHOOPOB
cymMmapHas — He Oonee 500 Om), Al — mpeobpasorarens uHTepdeiica RS-232 / RS-
485 ¢ ranpBaHuveckoil pazBs3koil tuna ADAM-4520, A2 — TI9BM PC ¢ nporpamm-
HbIM oOecmeuenueM A1 SCADA cucremsl, G3 — HCTOUYHMKHU MOCTOSHHOIO TOokKa 24B
¢ JonmycTuMbIM TokoM 0,2A Ha oxuH npubdop.
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MPUJITOXEHHUE 2
(npoxonxkeHnue)

A2 A1

MPOMA-UTM
PC [ Rs232iRs485 4 | e |
LEMb Kosm |
= XT1
RS-485 A | 1 XT2 | v "
. A3 -I— RS-485 B | 2 AATHIK
A R GND | 3 ewsa| Llenb |
- [-(4-20)mA | & ——
—— mAxt-Hp | 5 f—— 1 [Jnut."+ \ 1
] MAx2:0 6’ 3 K max. 2 BXO.D' "4 |' T
B cxemy aBTomaTuky | €| MAX3H3 | vl | \ BK (R)
—— MNHP | T —— 3 (Bxop, "- \ t .
€—— MIN.2-0 8 K win. nn
G3 €——— MIN3-H3 | 7" 3 4_|Jnur.
_ + + 24V 9
=24B  _ GND 0
L-220B,50Hz &—— -220V,50Hz | 11 L

N}

N €&———W-220V, 50Hz

—

-

Puc.2-13. BapuaHT NOAKAUYEHHUS C TEPMOMETPOM CONPOTHUBIESHHUSL
Mo 2-X NPOBOJHOW JUHUMU.

TexHuyeckue mpeboeanus

BK(R) — TepmoMeTp CONpOTHBICHHUS , NOAKIKYAThH MEJHBIMH MPOBOJAAMHU C Ce-
genueMm ot 0,5 10 1,5 MM?, LIuHA U3MEePUTENbHOU JUHUU He Oomee 100 M.

R — Harpyska TOKOBOTO BBIXOJAAd, NPH MOCJIEAOBATEIBHOM BKJIIUYEHUH NMPUOOPOB
cymMmapHas — He Oonee 500 Om), Al — mpeobpasorarens uHTep(eiica RS-232 / RS-
485 tuma ADAM-4520, A2 — TI9BM PC ¢ nmporpammusiM obecneuenuem a1t SCADA
cucteMbl,G3 — HCTOYHUKHU MOCTOSHHOTO Toka 24B ¢ momyctumeim Tokom 0,2A Ha
onuH mpudop.
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I[MTPUITOXEHHUE 3

PABOTA C UHTEP®EWCOM RS-485.

HUzmepurens [TIPOMA-UTM umeer ¢usnueckuit yposenb RS-485, nByxmpoBon-
HBIH 0e3 raJlbBaHUYECKON pa3BSI3KH.

HUzmepurens cnocoben paborats B ceTH coctosimeii u3 32 mpubopos.

Ecau m3Mmepurens ynajleH OT AACHETUYEepPa HA 3HAUYUTEIBbHOE PACCTOSHHE, TO IS
COTJIaCOBAaHMUS HAarpy3KH XKeJaTeJbHO YCTaHOBHUTH Ha kiaeMMbl A u B RS-485 corxa-
cyrmui pesuctop ¢ HoMmuHamoM 120 Om 0,5BT. Pe3ucrtop cTaBUTCS HA KJIEMMBI IMO-
CIEJAHEero M CaMoro yJaJeHHOTO U3MEPUTEIs] NOJKIIYeHHOT O K CeTH.

IMporpamma cnocodHa oToOpaxkarh mokazanuil usmeputenass [IPOMA-UTM.

Jns TMOAKNIOUEHWS K MepCOHATbLHOMY KOMIBIOTEPY HeoOXoaum mpeobpa3oBa-
teab uHTepdeiica RS-232/RS-485 tuma ADAM 4520 unm aHAIOTHYHOTO KJacca C aB-
TOMATHUYECKUM BHIOOPOM HANpAaBJIECHUS Mepeaavyd TAHHBIX.

Hutepdeiic RS-485 umeer nporokon MODBUS RTU (cum. daiin modbus.pdf).

ITo ymonuanuw npubop umeet aapec 1.

IMpubop TIPOMA-UTM orseuaer Ha pyHkuuw 03 mporokoaa ModBas RTU.

[Tpumep xoMaHAbl (agpec BeJOMOro ycrpoiictea 1):

010300000001840A
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IMPHUJIOXXEHME 4

I[MPOTOKOJI OBMEHA JUIA IMTPUBOPOB CEPHUH ITPOMA MODBUS RTU.

4.1.1 Tpuboper cepun [TPOMA (TTPOMA-UM, ITPOMA-UTM, TTPOMA-HUIT u np.)
JUTS CBSI3M depe3 mocienoBarensHbid mopT (COM) mocpenactBoM mpeoOpazoBarens WHTEpdhENcoB
RS232/RS485 ADAM-4520 ucnons3yiot mpotokon cesizu Modbus B pexxume RTU ¢pupmsr Gould
Modicon. Onucanne npoToKoJIa HA aHTJIHMCKOM SI3bIKE MOKHO HAWTH Ha caiite http:// www.Modbus-
IDA.org.

4.1.2 ®yuxiyn Modbus ucnonssy embie mpudopamu cepun [IPOMA.
Bce mpubopsl cepun [IPOMA (manee npuboprl) MOIASPKUBAIOT CleAyONHe (yHKINH
Modbus RTU (HazHauenue GyHKIMHA 11 TpUOOPa):

0x01 Read Coils - (cunTbiBaHMe COCTOSHUS BEIXOTHBIX PEIie);

0x03 Read Multiple Registers - (cunTbiBanue npeaeaoB N3MEpPEeHUsl U PeesiOB CUT-
HaJTU3AIHHN ),

0x04 Read Input Registers - (cunTbiBaHHE TEKYILEro 3HAUSHHUS U3MEPSIEMOro napa-
MeTpa);

0x05 Write Coil - (yrpasieHue peneiiHbIME BEIXOJaMu TpuOopa);

0x06 Write Single Register - (ynpasnenune LIAIT);

0x10 Write Multiple Registers - (13MeHeHHne IPEAETIOB H3IMEPEHUS, IPEIEIOB CHI'HA-

JU3AalIKUU U YIIPABJICHUEC TOKOBBIM BI:IXO,Z[OM).

4.1.3. ®opmar npeacTaBiIeHs] NaPaAMETPOB.

[MpoTokon MO3BOISIET MOMYYaTh TEKYIIEe 3HAUSHHE M3MEPSEMOro mapamerpa, Mpeaeibl
HU3MEpPEHHs TapaMeTpa, YCTaHOBICHHbIE CHTHAIN3AMOHHBIE YPOBHH (YCTaBKH ), COCTOSIHAE TOKOBOTO
BbIXOJa. Bce 3T maHHBIE mepenaroTcs B hopMare uyncia ¢ ruaBaromen Toukoit (Ha s3pike C - float,
Pascal —real).

®dopwmar float (real)

OTHOCHUTENBHBIN aapec B +0 +1 ) 3

IIaMAaTH

c SEEE EEEE EMMM MMMM MMMM
OACPIKUMOE MMMM MMMM MMMM

rae S — 3HakoBbIi OUT (1 — A7g OTpHIIATENBHBIX Uuce, 0 — TS TONOKHUTETBHBIX ),

E — skcnmoneHTa co cMemenuem 127,

M — HOpMaM30BaHHAS MAHTHUCCA, CTAPIINI OaliT BCeraa paBeH 1, cieroBarenbHO HE 3a-
MMOMHHAETCSI.

4.1.4. Anpeca napamMeTpos.

Kapra peructpos Modbus a5t mpuGopos.

Coils (auckpeTHbIf BBIXOA)

Peructp ITapamerp
1001 Pene Nel
1002 Pene No2
Input Registers
Peructp [MTapamerp (hopmar)
3885 IMokazanus npudopa (float)
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Holding Registers

Peructp [Mapamerp (popmar)

3001 .

3002 Hwxanii npeaen namepenns (float)
3003 .

3004 Bepxuwuit mpexen mamepenus (float)
3005 .

3006 Hwxawmii mopor curaammzammn (float)
3007 .

3008 Bepxnuii nopor curnammszaunu (float)
;8?3 Cocrostaue TokoBOro Beixoa (float)*
3001 Kopn LIAIT**

* JlaHHBINA PErUCTp YIPABIISIET TOKOBBIM BEIX0OJ0M. Ecim B 3TOT peructp 3anucars 0, T0
Ha BbIX0Je Oyaer 4 MA, ecn 100 — Ha BeIxO€e Oy et 20 MA.

** JlaHHBIN perucTp JOCTYIIEH TOJbKO uepe3 (yHkmmio writeSingleRegister n obecneun-
BaeT HEMOCPEICTBEHHOE YIIPABICHNE TOKOBBIM BEIX0A0M npubopa. [Tpu nepBoii ycrnenHoit 3anucu B
3TOT PETUCTP JIOTHKA MPOrpaMMBbl MPEKPAIIAET YIIPABIATE TOKOBBIM BBEIXOJOM A0 BBIKIIOUEHUS IH-
tanust. C TOMOIIBIO 3TOH (YHKIHUH MOXKHO BBIIABATh HA TOKOBBIH BBIX0X 0-25 MA.

4.1.5 Kparkoe onucanue npoToKosaa

JarHbBI pasgen gBiIsSeTcs COKpaIeHHBIM TepeBoaoM aokymenta Modbus Application
Protocol Specification v1.la. [ToapoOHOe omucaHWe HA AHTTIHMIHCKOM SI3bIKE MOXKHO HAliTH Ha caiite
http://www.Modbus-IDA.org.

[Mporokon ompeaensieT crnocod, kotopeiM Modbus kauent (Hanpumep PC) aomkeH B3au-
MmojelictBoBatk ¢ Modbus cepsepoM (mpubop), T.e. KaK HAUMHASTCS M 3aKAHYABAETCSI CEaHC CBSI3H,
KaKAM CIIOCOOOM KOTUPYIOTCS JaHHBIC H T.1I.

Hauano oOMeHa (ceaHca CBSI3U) CUMTAETCS C MEPBOrO MepeNaHHoro knuenTom Oatita. Ko-
HEI Ceanca — MOCIEIHUN TIepeJaHHbIi cepBepoM Oailr.

OO6MeH coobmeHnsIMI

BaanmoeiicTBre MeKIy KITHUEHTOM U CEPBEPOM MPOUCKXOTUT MOCPEACTBOM OOMEHa Co-
obmenusamu. s npotokona Modbus RTU cooOienne uMeeT Cleay iy CTpPyKTypy:

Coobmenne Modbus RTU
PDU Modbus (eguauna gaaaeix — Modbus spec)
Anpec Homep ¢ynaxmmm Modbus Hannsie KOHTPOIIBHAS CyMMa
(Function Code) CRC16

Ha none agpeca Beiaensiercs 1 6aiit — 4To mMO3BOMSET TEOPETHUESCKH HA OJHOH IIMHE JaH-
HBIX HAXOIUTHCS He Oonee 255 mpubOOpoB OAHOBPEMEHHO, COOTBETCTBEHHO OalT MOKET MPUHUMATh
3HadeHue ot 1 1o 255, 0 cuyxut st oOpalieHns: KO BCeM cepBepaM oaHoBpeMeHHo. Ha mpakruke
YUCIIO OJHOBPEMEHHO MOMKTIOUEHHBIX MPprOopoB He Oonee 32, KaxaAblii MpuOOP UMeeT CBOW WHIU-
BH Ay albHBI HOMED OT 1 10 255.

CooOrienus pazfenstorcs Mexay coboi nayzamu. [o cnenudukanuun Modbus RTU may-
3a COCTaBIISIST HE MEHEee HHTepBaIa, HeOOXOJMMOT0 Ha repenady 3 Oair.

B nmpubopax nanHeli uaTepBan paseH 40 ms. Obuiee BpeMst, HeoOxoauMoe Ha oOMeH 3a-
npoc + oteer cocrasisieT 100ms

KoaupoBanue nepenaBaeMbIX JaHHBIX

Hanuble nepenatorcs Oafitamu u cioamu (2 Oalita). CnoBa mepenarTcs cTapmuM Oaid-
TOM BIIEPE], T.€. ecau nepeaaercs oo 0x1234, to 0x12 B PDU uaer pansiie 0x34.
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Haree no Tekcty B moje KoHTpoasHast cymMmma CRC16, kotopast CyKut 11t 0OHapy KEHHST
ommOOoK Mpu nepenade ONTOB JaHHBIX. Y KOHTPOJIBHOW CYMMBI MJaJIIee CI0BO IPUBOIUTCS BIEpe-
¥, T.e. HACTOAMIAd KOHTPONbHAasS cymMa mepeBepHyta (Hampumep: OxBDCB mis PC Oyger

0xCBBD).

4.1.6 Onucanne ¢yHKUU

0x01 read Coil
OyHKIMS MpeJHa3HAYeHA IS IOy YSHHSI COCTOSIHUS BBIXOAHBIX pee
3ampoc
Onucanue Pazmep ITpumep
Axpec 1 Gaiit 0x01
OyHKUHS 1 Gaiit 0x01
Hauano 2 GaliTa (C1OBO) 0x0000
KonuuecTtBo 2 OaliTa (C1OBO) 0x0002
KoHTponbHas cymMma 2 Gaiirta (C10BO) 0xBDCB
Otser*
Onucanue Pazmep [Tpumep
Axpec 1 Gaiit 0x01
OyHKUHS 1 Gaiit 0x01
KommuecTBo GaiiT 1aHHBIX 1 Gaiit 0x01
Hannbie OmnpexaensieTcs: Koa-BOM OaiiT JTaHHBIX 0x00/0x01**
KontposasHast cymma 2 Gaiirta (C10BO) 0x5188/0x9048

* OrBer mpubopa Moy veH Mpu OTCYTCTBUH aBAPUUHBIX YPOBHEH U ¢ HE HHBEPTUPOBAHHOW HACTPOIi-

KOU penelHBbIX BBIXOJ0B.

** BapuaHT Npu yCJI0BUH BepXHEeH aBapuiHON CUTHATM3ANH.

0x03 read Multiple Registers
@OyHKIMS TO3BOISIET TOTYYATh HACTPOUKH TprOOopa (TIpeaenbl U3MEePEeHUs B MPeIeTbl
CUTHTU3ALNH )
3anpoc
Onucanue Pazmep ITpumep
Axpec 1 Gaiit 0x01
OyHKUHS 1 Gaiit 0x03
Hauano 2 OaliTa (C1OBO) 0x0000
KosnuuecTBo cj10B 2 OaliTa (C1OBO) 0x0004
KontposasHast cymma 2 Gaiira (c10BO) 0x4409
Otser*
Onucanue Pazmep [Tpumep
Axpec 1 Gaiit 0x01
OyHKUHS 1 Gaiit 0x03
KommuecTBo GaliT faHHBIX 1 Gaiit 0x08
Hannsie Omnpexensiercst koia-soM Oaiir | 0x00
JaHHBIX 0x00
0x00
0x00
0x00
0x00
0x41
0x20
KoHTponsHas cymMma 2 Gaiira (c10BO) 0xA45F

* [Ipumep 3ampoca mojxyyaer npenensl garuuka (B janaoM cayuae 0.0 10.0)
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0x04 read Input Registers
@OyHKIMS MO3BOJSET MOy YATH TEKyIllee 3HAUSHHe U3MEPSIEMOr0 mapamMmerpa
3anpoc

Onucanue Pazmep Ipumep
Axpec 1 Gaiit 0x01
OyHKUHS 1 Gaiit 0x04
Hauano 2 OaliTa (C1OBO) 0x0000
KonuuecTBo cj10B 2 OaliTa (C1OBO) 0x0002
KontposasHast cymma 2 Gaiirta (C10BO) 0x71CB
Otser*
Onucanue Pazmep ITpumep
Axpec 1 Gaiit 0x01
OyHKUHS 1 Gaiit 0x04
KommyecTBo GaliT 1aHHBIX 1 Gaiit 0x04
Hannsie Onpenensiercst ko1-BoM Oaiit | OXFE
JaHHBIX 0xCO
0x41
0x1F
KontposasHast cymma 2 Gaiirta (C10BO) 0xBBCS8

* [Ipumep 3ampoca MO3BOJISIET MOy YUTh OKA3aHUS!, BBIBOAUMBIE HA JUCILIEH, B JAHHOM CIIy 4ae
9.999695

0x05 write Coil
OyHKIHS TO3BOISIET YIIPABIATh PeleiiHbIMU BBIXOAaMHU Tipubopa *

3anpoc
Onucanue Pazmep Ipumep
Anpec 1 OaliT 0x01
OyHKUHS 1 Gaiit 0x05
Howmep pene 2 Gaiirta (C10BO) 0x0000
CocrosiHHe 2 Gaiirta (C10BO) 0xFF00
KontposasHast cymma 2 Gaiira (c10BO) 0x8C3A

* Heob6Xx01MMO HACTPOHUTH MPUOOP HA aTBTEPHATHBHYIO (PYHKLHUIO BBIXOJHBIX CHTHAJIOB (Uepe3 MEHIO
npubopa — B mapamerpe «CoCcTosIHUE peNeifHBIX BBIXO0B)» HEOOXO0IUMO YCTAaHOBUTD 4).

Otser
Onucanue Pazmep ITpumep
Anpec 1 OaliT 0x01
OyHKUHS 1 Gaiit 0x05
Howmep pene 2 Gaiirta (C10BO) 0x0000
CocrosiHHe 2 Gaiirta (C10BO) 0xFF00
KontposasHast cymma 2 Gaiira (c10BO) 0x8C3A

B none cocrosine Bo3zmoxkno asa Bapuanrta: 0xFF00 nim 0x0000 (BKI. MK BBIKI. COOT-
BETCTBEHHO)
0x06 write Single Register
OyuHkIms mo3BosieT yrpasiasts LIATT HanpssMy 0 MUMO JIOTHKH ITPOrpaMMBbI ipubopa (1mo
YMOITYAHHIO PorpaMma 1y ONUpyeT CBOU MOKA3aHus Ha TOKOBBIN BLIXOA 4-20MA).

3anpoc
Onucanue Pazmep [Tpumep
Anpec 1 OaliT 0x01
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OyHKUHS 1 Gaiit 0x06
Howmep perucrpa 2 Gaiira (c10BO) 0x0000
CocrosHue 2 OaliTa (C1OBO) 0x0168
KontposasHast cymma 2 Gaiira (C10BO) 0x89B4
Otser *

Onucanue Pazmep ITpumep
Axpec 1 Gaiit 0x01
OyHKUHS 1 Gaiit 0x06
Howmep perucrpa 2 Gaiirta (C10BO) 0x0000
CoctosHue 2 OaliTa (C1OBO) 0x0168
KontposasHast cymma 2 Gaiirta (C10BO) 0x89B4

* [Ipumep 3ampoca Ha TOKOBOM BBIXOe BbiaaeT okoo 8 MA (LIAIT 8 GUTHBIH — MOATOMY 3HAYALTY IO
UH(OPMALTHIO HECET TOJBKO BTOPOU OAalT CI0BAa COCTOSHHUS).

0x10 write Multiple Registers
@OyHKIMS MO3BOJISIET HACTPAUBATE MPEALSIBI U3MEPEHHUS 1 TPeIeTbl CHTHATH3AINH, A TAKKe YIIPaB-

JIATH TOKOBBLIM BBLIXOJAOM B nuanaszoHe 4-20MA.

3ampoc **
Onucanue Pazmep Ipumep
Axpec 1 Gaiit 0x01
OyHKUHS 1 Gaiit 0x10
Anpec peructpa 2 Gaiirta (C10BO) 0x0004
KonmuecTtso peructpon 2 Gaiirta (C10BO) 0x0004
KommyecTBo GaliT 1aHHBIX 1 Gaiit 0x08
Hannsie Omnpexensiercst Koia-soM Oaiir | 0x99
JaHHBIX 0x9a
0x3e
0x19
0x66
0x66
0x41
0x22
KontposasHast cymma 2 Gaiirta (C10BO) 0xE378

** [Ipumep 3ampoca yCTaHABINBAET HUKHUM U BEPXHUH CUTHATA3AUMOHHBIE Tpenensl Ha 0.15 u

10.15 cOOTBETCTBEHHO.

OTtser
Onucanue Pazmep ITpumep
Axpec 1 Gaiit 0x01
OyHKUHS 1 Gaiit 0x10
Anpec peructpa 2 Gaiira (c10BO) 0x0004
KonmuecTtso peructpon 2 Gaiirta (C10BO) 0x0004
KontposasHast cymma 2 Gaiirta (C10BO) 0x800b
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4.2. NemoHucrparmonHas mporpamma MBClient.

4.2.1 HazHaueHne nporpaMmsl.

B xommiext mocrasku ¢ npubopom [TPOMA BXoauT aucKeTa ¢ JeMOHCTPAlMOHHON MPo-
rpammoit MBClient. /lanHas mporpamMma TO3BOJSIET MOJL30BATEMI0 MPOJAEMOHCTPHPOBATE PadboTy
kommbroTepa ¢ mpudbopamu [TIPOMA.

[MporpaMma yCTaHABIUBAET CBA3b C MPUOOPOM, MOAKTIOUEHHBIM K COM MopTy KOMIIBIO-
Tepa uepe3 npeobpazosarens uHTEepdericoB RS232/RS485 ADAM-4520 (cm. pucynok 4.2). B okHe
MpPOrpaMMbl BBIBOJUTCS CAEAyIOIAs WHOOpMAIMS: TeKyllee 3HAYeHHEe H3MEepsieMOro mapamerpa,
Tpeesl U3MEPeHusl, aBapuifHbIe Mpeaebl, rpaduk, Ha KOTOPOM OTOOpakaeTcs MpoLece H3MEHEHHSI
HU3MEpSIEMOro MapaMerpa.

[Tonp3oBarenb MOXKET MPOBEPSTH cpabaTbIBaHKe pesie mpudopa, MepeKIiouarh uX; MEHSITh
aBapuiinble npeaensl U kKox LIAIT — 3HaueHre TOKOBOTrO BBIXOAA.

4.2.2 YcraHoBKa IPOrpPaMMBl.

BrmrounTe koMneroTep, Aok aAuTeCk 3amy cka Windows. Berasbre auckery. OTkpoiite co-
aepskumoe mucka 3,5 (A:). Ha muckere conepskurcs marnka Client.

OtxkpoiiTe nanky u 3anyctute nporpammy ycraHosku MBClient. Ciexyst, MOSIBISIFOIIAMCS
HHCTPYKUUSIM ycTaHoBuTe nporpammy MBClient, mo OKOHYaHMM yCTAHOBKH IIEJKHUTE KJIABHUIILY
«Finish». Hanee 3aitaure B manky Program Files va nucke C, Haligure u oTkpoiiTe manky Proma, B
Hell HaxoAuThCs mporpamma 3ammycka MBClient. 3anmycTure ee n1BOWHBIM meTakoM Mbim. Ha skpa-
HE MOHUTOPA MOSIBUTCS OKHO, IPUBEASHHOE Ha pUCYHKe 4.1.

& oo MEE

Ipackik

Aapec 1

SHIHEHHE o

Pene

| Pene M21 ! Pene N22

LA

w

crarT | | ewe..
HacTporkk
| IpE AENkEl MEMEDEHMA
FIHHEM Y MEKCHMYH
AEAPHAHEIE MPEASNL!
HuseHaA -1 BepxHas 1
[CJPyaHoe ynpaenenme MRHMEHMTE T

Puc. 4.1. Oxno nporpammer MBClient

4.2.3 Pabora ¢ mporpaMMoi.

Mo nxarounTe mpubop wim npudopsl Kk COM — mopTy KOMITBIOTEPA COTJIACHO PUCYHKY 4.2
HacTosero PO, KoanuecTBo OJHOBPEMEHHO MOKIIOUEHHBIX Tprubopos He Gonee 32. Brmounre nu-
Tanue npudopa (mpudopor) u mpeobpaszoraTens uaTepdetico (=24B).

B okne nmporpammer MBClient B siueiike «Axpec» HabepuTe aapec MOIKIIOUSHHOTO TpH-
oopa u Haxwmurte kiapumy «CTAPT». B sueiike «3HaueHWe» TOKHO MOSBUTHCS 3HAUSHHE H3Me-
psieMoro mapamerpa, B siuerikax «[Ipenensl uaMepeHus» — 3HaUYSHHS MPEASTOB H3MEpeHus mprodopa,
a B syelikax «ABapuiiHble Mpeaesbl» — 3HAUeHHs aBapuitHBIX mpenenos mpubopa. B okomike «I'pa-
¢ux» Oymer oroOpaxarbcs M3MEHEHHE H3MEpSieMOro mapamerpa, MpH 3TOM MO BePTHKATBHON OcH
OTKJIQJbIBACTCSl 3HAUCHUE MMApAMETPa, BHU3Y BEPTUKAIFHOW OCH YKa3bIBAETCS BPeMsl TEKYILUEro mpo-
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necca uzmepenns. Ock rpaduka mosBagercs Toabko nmocie Haxarusa knasumu CTAPT u moBTopsier-
¢4 yepes Kaxable 4 MUHYTHI.

[Tpu HapymeHnu CBsI3U MprOOpa ¢ KOMITBIOTEPOM BbLaeTcst coobienne «Her cBsizu ¢
npubopom Ne...», mpu 3ToM okHO nporpammbel MBClient G1okupyercs 10 TeX mop, moka cBsi3b He
BOCCTAHOBST H He 3aKporoT coobienne «Her cBszu ¢ mpubopom Ne...» menaxHyB B HeM Ha «OK» wnn
«X».

Knasunm «Pene Nel» u «Pene Ne2y ciyxar A npoBepkH cpabaTbIBaHUS pene npudopa
(pene cpaboTaeT 1 BEpHETCSI B HCXOAHOE COCTOsIHUE). Ecnu ycraHoBIeHa raiouka HampoTuB «PydHoe
yIpaBJIeHue» U B MeHI0 mpubopa B mapamerpe «CocTosIHAE peIelHBbIX BBIXOJOB» CTOUT 3HAUCHHE 4,
YTO COOTBETCTBYET YIIPABJICHHUIO PEJie C KOMIBIOTEPA, TO LIEIKHYB 1o Kiapuiie «Peme Ne..." MOXKHO
HNEPEKIIOUUTh COOTBETCTBY IOLLEE pere.

MOo:KHO U3MEHSITh TOK Ha BeIxoze nmpubopa ot 0 1o 25 MA, mepementasi MBIIIKOH ABHKOK
«LIATT».

Knasuma OK cay>xut ams1 3akpeitust okHa nporpammel MBClient.

Ecnu moakmouens! asa u 6omee npubopos (He Oonee 32), B MEPBOM BHIBEISHHOM OKHE
nporpamMmMel MBClient Heo6X0qMMO HaKaTh KIABUIIY «EIIE...», IPH TOM IMOSIBUTCS €Ile 0JHO OKHO
nporpammbel MBClient. Takum 00pa3om, MOXKHO BBIBOIUTH CKOJBKO yromHo oxkon MBClient. Bo
BHOBb OTKPBITBIX OKHAX BBOJUTCS HOMEp cieayonmx npubopos u HaxuMaercs kiasuma « CTAPTY.
Bcs ocransnas pabota ¢ okHamu mporpamMbl MBClient aHamornuHa mepBoMy OTKPBITOMY OKHY.
Ipumeuanne. [Ipu 3akpeITUN WK CBOpPaYNBaHUM N1epBOro BeIBeAeHHOTO okHa MBClient, Bce oc-
tagsHbIe okHa MBClient 3aKpbIBarOTCSI HIIM CBOPAYUBAIOTCSL.

A2 A1
MPOMA-XXX-1
PC[|Rs2s2Rsags 4[| | ————————————— 1
LENb Korm | |
rReass A | 1 | X1 |
RS-485 B | 2
G3 GND 3 l
=248 * 1-(4-20)mA | L :
] |
MAX.3H3 | 5 |
T e |
MIN3H3 | 7° [ |
T 24V 9 |
GND 10 |
L - 220V, 50Hz | 11 |
IN- 220V, 50Hz | 12 AE@ |
___— _ NPOMA-XXX-2.
|
|

r

Puc. 4-2 Cxema moakaUYeHUus IpuOOPOB K KOMIBIOTEPY.
Al — mpeobpasosarens unrepdeiica RS-232 / RS-485 ¢ ranpBaHmueckoil pa3Bsa3koit
tuna ADAM-4520, A2 — TI9BM PC c¢ mporpammueiM obecneuenuem ains SCADA
cucteMbl, Gl — HCTOYHUK NOCTOSHHOTO Toka 24B.
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IMTPUJTOXKEHHE 5.

HUHCTPYKIIMA 10 3ABOACKOW HACTPOUKE MMPOMA-HUTM.

CMOHTHUPOBATH CXEMY NMPOBEPKHU MapaMeTPOB COTIACHO puc.1*.
r At MPOMA-UTM MCP_E0

| PC [:1 RS232/RS485 g ————————— |
LIEMb Korm | |
A3 Rsass A | 1 | X1 XT2 | QATUMK "
. R | Rs4858 | 2
N wea| Llens | ,
 — 1 1-(4-20)mA | & - \
QHiL— + AP | 5 f——p 1 [Jnnr"+" 7 \
P ——t MAX.2-0 6 3 K wax 2 BXOA " Rx
® hH2 P MAX3-H3 | 5 — I
0—@ H MINA-HP | 7 f—— 3 BXO/J, - ]
@—— MIN.2-0 8 K win. 4 J T "-"
Yy ul MIN.3-HZ | 7° ™y :
<
1 24V 9
G3I=24B M GND 10 |
L-220B,50Hz ¢ L - 220V, 50Hz | 11 | L
N € N- 220V, 50Hz | 12 £§ | -
A2 Al MPOMA-UTM
| PC ':1 RS232/R$485 g Ixr1 I
UEMe | Ko | |
‘"— RS-485 A | 1 | " nn-63
. A3 _ RS-485 B | 2 XT2 | " BATHVIK (0-100 MB)
) = e ewna | Llens
®"” = + MAXIHP |5 |—— 1 |J nmt."+" o +
1 MAX.2-0 6 ngn
¢ -2 | Max3H3 | 5 [, K 2_|Bxop "+ Ux
0_® i3 MINA-HP | 7 f——y 3 |Bxog "-"
@——{ MIN2-0 8 —_\} K 4 | Jnur. "
6 MIN3H3 | 7 : o -
~ ! 24V 9
G3I_24B - GND 10 |
L-220B,50Hz & L - 220V, 50Hz [ 11 |
N ¢ N- 220V, 50Hz | 12 P |

Kodupobka peneuHbix Brixodob
H / H (npu nocmabke) W/H H/ MW n/un
Temnepatypa T | Pene KmuH. | Pene Kmax. | Pene KmuH. | Pene Kmax. | Pene KMuH. | Pene Kmax. | Pene Kmun. | Pene Kmax.

T<TMUH. BknioseHo |OmknioyeHo |OmknioyeHo [OmknioyerHo | Bkioweno | Bkniodeno | Bkniosero | Bknoyero
TMUH.<T<Tmax.|0mknio4eHo [Omkniodeno | Bkaioyeno |Omkniodero |Omkniodero | Bkaoverno | Bkaoyero | Bkaoyero
T>Tmax.  |OmknioyeHo | BkwoveHo | Bknwodeno | Bkaoveno |Omknwnyero |Omknioyero | Bkaoyero | Bkaoyero

Puc.5-1 Cxemsl npoBepku xapaktepuctuk [IPOMA-UTM.

Al — mpeobpasoBatens mHTepderica RS-232 / RS-485 ¢ ranpBaHHYECKOH pa3BA3KOH
tuna ADAM-4520, A2 — TIIDBM PC ¢ mporpammubnM obecneuenueMm ansgs SCADA cuctemsl,
A3 — uudposoit mpubop B7-77 (munauammepmerp 0-30 MmA),V1 - uupposoii mpubop B7-77
(MunnuBoasTMeTp 0-100 MB), R — Harpy3ka Tokosoro Beixoxa R=500 Om, G3 — ucrouHHKH
nocTosHHOTO Toka 24B ¢ gomyctumsim tokoMm 0,2A Ha oxun mpubop.H1-H4 — ungukartop-
Hbie TaMmnbl cBeToauoaubie 220B, 50T (20 MA)

Haxatp u yaepkuBaTh BEpXHIOK KHONKY U NMOJAATh NMUTaHWE. Y JEPKHUBAsI Bepx-
HIOIO KHOTNKY A, TOOWTHCS MCUE3HOBEHHUS HAAMUCH «-2.02».

Bepxneli kHOMKOW BBIOMpaeTCs peIAKTHPYEMBIH mapaMeTp, KOTOPBIH BBIBOIUTCS
B popmarte «---Noy, rae Ne-umciao ot 0 mo 9. Homep mapamerpa mepedupaercs IMHK-
audecku oT 0 1o 9 manee 0 um onsATe A0 9.
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Huxusas knonka V u3MeHseT 3HaUYeHHWE BBIOpaHHOro mapamerpa. [Ipum kparko-
BPEMEHHOM HaXaTHHW HWXHEHW KHONKH BBIBOJAHUTCS AKTHBHOE 3HAUYEHUE BHIOPAHHOTO
nmapaMeTpa, MpH JaJbHEeHIIEeM yIepKaHHUUW KHOMKH NMPOHUCXOAUT HM3MEHEeHHe BbIOpaH-
HOTrO mapamMetpa.

Jnama3oHbl U3MEPEHHUH M TUMBI BXOJHBIX TepMonpeoOpa3oBareneil mpuBeaeHBl B

Tabnuie 1*.

Tabnuma 1%*.
Ne nuama- | Jluamaszon usmepe- | Tun mepBudHOro mpeodpa3oBaTtens, HOMUHAIb-
30HAa Hui, °C Hasg CTaTHYeCKas XapakTepPHCTHKA
01 -50 = +50
02 -50 + +100
; TepmonpeoOpaszorarenas conpotuBienuss TCMS50
03 -50 = +150 _
Wigo = 1,426
04 0+ +150
05 0 =+ +200
06 -50 ~ +50
07 -50 = +100
; TepmonpeoOpaszorarenas conpotuBienuss TCMS50
08 -50 = +150 _
Wigo = 1,428
09 0 ++150
10 0+ +200
11 -50 = +50
12 -50 = +100
: TepmonpeoOpaszosatenas conpotuBienus TCM100
13 -50 = +150 _
Wigo = 1,426
14 0+ +150
15 0+ +200
16 -50 = +50
17 -50 = +100
: TepmonpeoOpaszosatenas conpotuBienus TCM100
18 -50 = +150 _
Wigo = 1,428
19 0+ +150
20 0+ +200
21 0+ +300
22 0 = 1400 TepmonpeoOpaszosatens conpotusiaenus TCII50
. W100 = 1,3850
23 0+ +600
24 0+ +300
25 0 = 1400 Tepmonpeobpazosarens conporusiaenuss TCIIS0
- W100 = 1,3910
26 0+ +600
27 0+~ +300 Tepmonpeobpaszosarens conporuBiaenus TCIT100
28 0 + +400 Wigo = 1,3850
29 0+~ +300 TepmonpeobpaszoBarens conporuBiaenus TCIT100
30 0 <~ +400 Wioo = 1,3910
31 0+ +600
2 + +
S 0 800 Tepmomapa xpomens-konenb XK (L)
33 +100 ~ +500
34 +200 +~ +600
5 +
S 0 = +800 Tepmomapa xpomens-anomens XA (K)
36 0+ +1000
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YcTaHOBUTE TpeOyeMble 3HAYEHUS MapaMeTpoB.
IMepeueHs mapaMeTpPOB M UX BO3MOYHBIE 3HAUSHUS MPUBEJEHBl B Tabnuie 2*.
HaxaTs BEpXHIOK KHONKY W MOJaTh MUTAHUE. Y ASpPKUBAST BEPXHIOKW KHONKY A,
JOOUTHCA UCUS3HOBEHUS HAXMUCH «-2.02%.
BepxHelt kHOMKON BHIOMpAETCs peIaKTHPYEMBIH mapaMeTp, KOTOPBIH BBIBOIAUTCS
B popmate «---Noy, rae Ne - yncao ot 0 10 9. HoMep mapaMeTpa mnepedupaeTrcs MHUK-
audyecku oT 0 1o 9 nanee 0 m onmaTe A0 9.
Huxuagas kHonka V HW3MeHseT 3HAaueHWe BHIOpaHHOTO mapaMmetpa. [Ipu kparko-
BPEMEHHOM HaXXaTHH HUXXKHEW KHOMKH BBHIBOIUTCYH NpPEABIAYINEE 3HAUYeHUE BLIOPAHHO-
ro mapameTrpa, Opu JalbHEeWIIeM YAEPKAHUU KHOOKHA MPOUCXOAUT HU3MEHEHHUE BBHI-

OpaHHOTO mapameTpa.
[lepeuenr U 3HaUSHUS nporpamMmmupyemMeix napamerpos [IPOMA-UTM.

Tabnuma 2%*.
IMapameTp Ha Hporpau-
No THCIIee Bo3MoOxHBIE 3HAUEHUS HA| MEPOBAHUE
Haznauenue mapamerpa OHCTIIee Npu BBOJE B
n.m | (serbupaercs .
KkHOMKOH A) (BeiOuparTcsa kHonkoit V) skcnuyara-
109701
1. Breibop amanazona u3- |Cwm. trabauny 3*
0 MepsieMOH TeMmepary - Ha
pBI
2. Breibop Ttuma rpaayum-|0 — TCIT W;40=1,391
poBku Tepmomnpeobpa- |1 — TCIT Wi¢o=1,385
1 3oBarenas compotusie-|2 — TCM W40=1,428 a
Hus mo 'OCT 6651-94 |3 — TCM W ,(0=1,426
u tepmomnap no I'OCT |4 — Tun K ( XA )
P8.585-2001 5—-Tun L ( XK)
3. HomunansHOE COMpo-
2 TUBJEHUE JATUUKA NMPHU 50 uau 100 Ha
0°C
4. Cocrosinue peaeiinpix |0 — H/H IMpn nmo-
BBIXOJ0B 1-HU/H CTaBKe
3 2-H/H H/H
3-HU/H
4 — ynpasaenue ¢ PC
5. 4 3axepikka BeIAaYHN 0-49 [Mpu HEOO-
peaeiHoro curaaa len=0,35¢ XOJUMOCTH
6. Anpec nmpudopa B ceTH [Mpu HEOO-
> RS-485 I=31(-127) XOJIUMOCTH
7. KanubpoBska ycuiaeHus
6 Npu TeMmOoeparype 100 (Om) Het
25+10 °C
8. KanubpoBska ycuiaeHus
7 Npu TeMmOoeparype 100 (Om) Het
65+5 °C
9. HacTtpolika TOKOBOTO
8 BBIXO0JA, HUKHSA 40-60 (xox LIAII) Hert
rpanuna «4MA»
10. HacTtpolika TOKOBOTO
9 BBIX0J14, BEPXHSIS 255-230 (xonx LIAII) Hert
rpanuna «20mMA»
[Mpumevanue. Jng 3an0OMUHAHHUS HACTPOEK HAXXaTh OJHOBPEMEHHO Ha 00e KHOM-
ku AuV,
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MMapamerp «---0» - BEIOOp Auama3oHa U3MepsIeMoOd TeMmeparTy phl.
Bo3MoxHBIE 3HAUEHHUS] JHANa30HOB TeMIepaTyp NpuBeAeHbl B Tabaume 3*.

Tabauma 3*
Tun [Topsipok (mociegoBaTeb- Huana3oH usmepsaeMoil
TepMmomnpeoOpaszoBarens, HOCTb) PACIOJOXKEHHUS B Temmeparypsi, 'C
MEHK AMana3oHa (IYHKT MEHIO «---0»)
TCM 50, TCM 100 1 -50 ~ +50
TCM 50, TCM 100 2 -50 = +100
TCM 50, TCM 100 3 -50 ~ +150
TCM 50, TCM 100 4 0+ +150
TCM 50, TCM 100 5 0+ +200
TCII 50, TCIT 100 6 0~ +300
TCII 50, TCIT 100 7 0+ +400
TCII50, XK (L) 8 0+~ +600
XA (K), XK (L) 9 0+~ +800
XK(L) 10 100 = +500
XK(L) 11 200 = +600
XA(K) 12 0+ +1000

[lpn m3mMeHeHuu mapaMerpa Ha Tabixo cHadala BBIBOOHTCS HHUXKHEE, a 3aTeM
BEepXHee 3HaueHHe JHuamna3zoHa m3MepsieMoil TeMmmeparypnl (HHUXXKHEEe 3HAUY€HHE COOT-
BeTCTBYeT 4 MA Ha BeIXoae, BepxHee — 20 MA).

ITo ymMmoauaHuoO ycTaHOBIeH Auana3oH — 50 + +50 oC.

ITapameTp «---1» - THI YyBCTBHTEIBHOTO B3JIEMEHTA:

0 — Tepmonpeobpaszorarens conporusiaenus TCII, Wi=1,3910;
1 - repmonpeobpaszosarens conporusiaenus TCII, W;¢o=1,3850;
2 - TepmonpeoOpaszoBarenst conpoTupaenus TCM, Wyo=1,4280;
3 - tepmonpeoOpaszoratens conporuBienus TCM, Wq=1,4260;
4- tepMmomapa xpomeas-anomens XA ( K);

5 - repmonapa xpomens-konens  XK) (L.)

ITo ymonuanuw ycranoBiaeH tun TCM, Wgo=1,4280.

MMapameTp «---2» - CONPOTUBIEHUE TepMoTipeodpaszoBaTensd Npu 0°C.

Bosmoxueie 3HaueHus: 50 Om unum 100 OMm, BeibUpaeTrcs B COOTBETCTBUHU C HC-
MOJb3y eMBIM TepMonpeoOpa3oBaTeneM CONPOTUBISHHS.

ITo ymoauanuw ycranoBiaeno 100 Om, xas repmonap - ycaoBuo 100 Owm.

IMapameTp «---3» - YCTAHOBKA NOJOKEHUS KOHTAKTOB KOMMYTHPYIOIIHUX peie:

0 - HUXHHU mpeaes AMana3oHa HM3MEPSIEMOM TeMmeparypbsl — HOPMalbHO- pa-
30MKHYThI€, BEPXHHUHU IpeJeil — HOPpMalbHO-pa3oMKHYThie (koaupoBka H / H);

1 - HWKHUH mpenxen AuMana3zoHa U3MeEpPsIeMON TeMIepaTypbl — HOPMAJbHO- 3aMK-
HYThIE, BEPXHHUH Npeael — HOPMalIbHO pa3oMKHyThIe (kogupoBka U / H);

2 - HHXHUHU mpeaen Auana3oHa H3MEpPsSIeMOU TeMmepaTypel — HOPMalbHO- pa-
30MKHYThIE€, BEPXHHUHU IpeJei — HOpMalbHO-3aMKHYThIe (koaupoBka H / H);

3 - HIOKHUHW mpejen Aumamna3zoHa HU3MepseMOol TeMmepaTypbl — HOPMAJbHO- 3aMK-
HYThIE, BEPXHHUHU Ipede] — HOpMalbHO-3aMKHY THE (koguposka U / U).

4 — monoXeHue KOHTAKTOB peje YCTAHABJIMBAETCS MOJb30BATEIEM C KOMIBIOTE-

pa.
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ITo ymonuanuo yctanoBaeHo 0.

Mapamerp «---4» - 3agepxkka cpabaTeiBaHHs aBapUHHON YCTaBKH B YaCTH KOH-
TaKTOB peJjie, HHAUKALUUS Ha CBETOAMOABI BEIBOAUTCS 0e3 3aAepiKKH.

BosMoxHble 3HaueHus: oT 0 g0 49 eauHuu. Bpems 3aIepKKU tsa;. B CEKYHIAX
paccuuThIBAETCS MO GpopMmyne:

tsagx = N*0,35 , rae

N — unca0 equHHI.

ITo yMOT4YaHWUIO YCTAHOBIEHO ty,, = 0 C.

MMapamerp «---5» - Homep mpubopa B cetn RS-485.
Bo3moxusie 3Hauenus 1...32 (1...255).
ITo ymonuanutw ycranosaeH 0 unum 1.

MMapamerp «---6» - kanubpoBKa yCHICHUS KaHAIAa NP KOMHATHOH Temmeparype
25 £ 10 °C. K xonTakTaM «JlaTuuk» JOMKHO OBITh MOAKIKUYEHO 00pPa3mMoBoe COMpo-
tusaeHune (100+0,01) Om mo 4-x mposoaHod nuHuu. [locae BeIGOpa FaHHOTO mapa-
MeTpa BBDKAATh He MeHee 10 c., a 3aTeM MPOW3BECTH KAAMOPOBKY HaXaTHeM HIDKHEH
KHOTKH.

Mapamerp «---7» - xkan1uOpoBKa YCUJEHHS KaHajla NMPH MOBBINIEHHOW TeMmmepa-
type. [lepsoHavanbHO KaaubpyeTcs mMpu KOMHATHON Temmeparype, a mocjie CoOXpaHe-
HHUSI HACTPOEK KanumOpyeTcs mpH NMOBHIIEHHON Temmepartype (cM. Huxke). [locie BbI-
6opa maHHOro mapaMeTpa HPOU3BECTH KATUOPOBKY AHAJIOTHMYHO MApaMeETpy «---6»
(BeraepxkuBaTh 10 CEKYHI HE HYKHO).

IMapamerp «---8» - moaCcTpoOlika aHANOTOBOTO BRIX0Ma 4 MA.

[IpousBoauTtcss mpu MOAKIWOYEHHOM K KoHTakTaMm «I-(4-20)MmA», «GND» koH-
TpoabpHOM Muiaamamnepmerpe. Huxueit kHonkod mobutbcs mokazanuih 4 MA £ 0,04
MA — kox LIAIl saxoautcs B qfuana3zode oT 40 xo 60 exuHuUIm.

MMapamerp «--9» - moxacTpoiika aHamoroBoro Beixoga 20 MA.

IMpoussoaurcd npu MOAKAYSHHOM K KOHTaKTaM «I-(4-20)MA», « GND» mMuanu-
amnepMmerpe. HukHell kHOmKoW noOuthesa mokazanuit 20 MA + 0,04 MA - xox LIATI
HaxoauTcs B nmama3zoHe ot 230 mo 255 eauaun.

CoXpaHHUTL HACTPOUKU OJHOBPEMEHHBIM HakaTHeM 00euX KHOMOK. OTKIYHUTH
nutague [IPOMA-UTM.

[MpoussecTn kKaTuOPOBKY YCHJICHUS KaHaJa MPU MOBBIIEHHOW TeMneparype. Has
gero [IPOMA-HUTM BoigepkuBaeTcss B TepMokaMmepe mpu Temmeparype (60+5)°C s
teueHue 30 MuH, 3areM nmpubop JOCTATh U3 TEPMOKAMEPbl M MOJAKIIOYUTH K KIEeMM-
Hot komoake XT2 «Jlaruumk» oOpasinoBoe compotuBiaenue (100+0,05) Om mo 4-x
NPOBOAHOW NHUHWUHU. 3afiTH B pPeXKUM HACTPOWKH, BHIOpAaTH mapaMeTp «---7», BBIIEP-
KaTh may3y He meHee 10 c. W MPOU3BEeCTH KATWOPOBKY Ha)kaTHeM HHUXXKHeW KHOTKH.
CoXpaHHUTH HACTPOHKY HaxkaTueM oO0eux KHOMOK Ha mpubope.

IMpoBepuTh kKaauOpPOBKY Hmpudopa ¢ UMHUTATOPOM TepMOMeTpa COMPOTHBIEHUS.
IMoaknwuuTe Mara3uH CONPOTUBACHUU K KIeMMHON kojoake XT2 «Jatuuk». Brarw-
YUTh MUTaHue npudopa. Habupas compoTHUBIEeHUS HA Mara3uHe, MPOBEPHTL COBMaje-
HUEe MOoKa3aHWi mpudopa CoO 3HAYEHUSIMH TeMIepaTyp A HaOpaHHBIX COMPOTHBIE-
Huii mo tabmumam 1,2,3,4 TOCTa 6651-94. TlorpemHOCTh He MOJXKHA MPEBBINIATH
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+0,5% ot TaONMUYHBIX 3HAYEHUH TemMmepaTrypbl. B mpoTHBHOM clyuae BBISIBUTH H YCT-
PAHUTH HEHCIPABHOCTE.

[MpoBeputrs cpabaTrbiBaHNEe KOMMYTHPYIOIIHAX pee.

CoOpaTp cxeMy, IPUBEACHHYIO HA PHCYHKe 1*.

[Togate nutanue Ha [IPOMA-HUTM u 3agare ycraBku Ha [IPOMA-UTM. Hux-
HSSl TpaHuIa cpabaTeiBaHHUS pejie YCTAHABIMBACTCS Ha)XKaTHEM W yIepKaHHUeM HHUXK-
Hell KHONKH — ycTaHOBUTH paBHBIM 20% (B °C oT anama3zoHa MU3MEPEHUs); BEPXHSIS —
Ha)KaTHEM H yAepKaHHEeM BepXHell KHONKH— yCcTaHOBHUTH paBHBIM 80% (B °C oT ama-
nma3oHa uzMepenus. Ha marasuHe cONpOTUBIEHUN BBICTABUTH MOCIEAOBATEIBHO CO-
npoTuBaeHus coorBercrBytomue 19%, 20%, 21% ,50%, 79%, 80%, 81%- mpu 3TOoM
Ha [IPOMA-HUTM poixHBI 3aropatbcsi ¥ NOTACHYTh COOTBETCTBYKIIHUE HHAUKATOPHI
«'PAHHULIA HUXHAA», «<HOPMA» u «TPAHULLA BEPXHA», Takke CHHXPOHHO
JOJIKHBI 3aroparecs U noracHyTh umHaukatopel H1, H2, H3, H4 B coOoTBETCTBUHU C
tabauueit cxemsl puc.l*. B 3aBUCUMOCTH OT BHIOpaHHOTO THHa pexuma pene. CtaH-
paptHbIil pexuMm Beixoga H / H coorsercTByeT oTkawueHHbIM pene Kmuun. m Kmax.
npu HaxoxgeHuu napamerpa B 30He «KHOPMA», U — uHBEepCHBII pexKuM.

IMpoBepuTh paboToCMOCOOHOCTL MPUOOPA C TEPMOTIAPOH.

Hactpouts Ha [IPOMA-UTM THO 4yBCTBUTENBHOTO 3JIEMEHTA — TepMmomnapy (XA
nunu XK) U COOTBETCTBYWUIMH €My AMAana30H U3MEpPseMOW TeMIepaTryphl, COXpPAHHUTH
HaCTPOUKH.

CoOpaTp cxeMy, IPUBEACHHYIO HA PHCYHKe 1*.

[Momare nutanue Ha [ITPOMA-UTM. Bpamas pyukamMu mMOTEHOUOMETPOB rpybo,
niaBHo Ha npubope I1I1-63, yCTaHOBUTH HAa €r0 BBHIXOJAE HANMPSDKEHHUE COOTBETCTBYIO-
nee OAHOMY W3 TabnuuHbIX 3HaueHuit (tabmuner 7, 11 TOCT P 8.585-2001). Ha ta0-
a0 [TPOMA-HUTM gonxHa BBICBEUHBATHCS Temieparypa Tu3zM, paccuyuTaHHas MO
dbopmye:

T* = Tia. + Txc, rae

T1a62.-TEMIIEPATY Pa COOTBETCTBY IOIIAs TAOMMIHON Anst faHHOro HampskeHus, C;
Txc - remneparypa «xoxoaHoro» cnas-nokazanuss [IPOMA-UTM npu kopoTKoM 3a-
MBIKAHUU KOHTAKTOB 2 U 3 komoaku XT2 «Jlatuuky HaxatneMm KkHOMKH SB1, oC.

IMorpemuocTs Y onpenaensercs mo popmyne:

(Tuzm.-T*.)
Y = e x 100%, rae
Tn

Trab.—TabauuHOE 3HAUCHUE TEeMIEpaTyphl B 3aJaHHONW KOHTPOJbHOU Touke, °C;

TusMm. — nokazanus uagukaropa [[IPOMA-HUTM B 3agaHHON KOHTPOJBHOU TOUKeE,
OC;

Tn — HopMHpYIOIIEe 3HAUYSHHE, PABHOE Pa3HOCTU MEXKAY BEPXHHUM U HHXKHHUM
nmpeaenamMu gmamna3zoHa msmepenus, °C.

Temneparypa Ha tabao [IPOMA-UTM TusMm. He n0JKHA OTIHYATHCS OT PACCUH-
TaHHOU mo popmyne Oonmee uem Ha + 0,7%. B mpoTUBHOM Clydae BBEISSBUTH U yCTpa-
HUTb HEUCIPABHOCTD.

[IpoBecTn gaHHY HNpOBEpKy OJsi Tpex HampskeHud (tepmoIC) B cooTBeTcT-
Buu ¢ tabaunamu 7, 11 TOCT P 8.585-2001.

ITo okonuanum Bcex mposepok npusectu HacTtpoliku [IPOMA-HUTM B coorBer-
CTBHE C HACTPOMKAMH MO YMOJIUYAHHIO.
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