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BBenenue

Hacrosiiee pykoBOACTBO IO SKCIUTyaTallMM MPEJHA3HAYEHO ISl W3YUYEHHS
yCTpOMCcTBa M 00eCTieueHUs MPABWIBHONW JKCIUTyaTallud Mpeodpa3oBaresiel u3Mepu-
TeNbHBIX HUPPOBBIX ¢ uHTepdeiicom RS-485 HIIT-11IM, HIIT-2IIM (manee — npeo6-
pazoBareneii) cepun HIIT.

OnucpiBaeTCs Ha3HAYEHUE, IPUHIIUI JEHCTBUS, YCTPOMCTBO, TPUBOASTCS TEXHHU -
YECKHE XapaKTePUCTHUKH, AIOTCS CBEICHUS O MOpPsAKE paboThl ¢ MpeoOpa3zoBaTeIIMH,
HACTPOIKE U MPOBEPKE TEXHUUECKOTO COCTOSTHUS.

[IpeoOpazoBarenu He mMpeaHA3HAYEHbI VISl IPUMEHEHUS B cpepax pacrnpocTpa-
HEHHUS FOCYJJapCTBEHHOTO PETYyIUpOBaHUs 00ecTieueHUs eIMHCTBA U3MEPEHUH U MOIe-
KaT KaJTuOpOoBKe.

[Tpunoxenne K coaepKUT MHCTPYKIIUIO IO KAIUOPOBKE TpeoOpazoBaTeieii.

PexomenayeMblii MHTEpBAI MEXTy KaTMOPOBKAMHU - J1Ba TOfia.

[TpeoOpazoBarenu Beimyckatorcs mo TY 4227-088-10474265-2007.

Cmp.
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1 HopmaruBHBIE CCHLIKH

I'OCT 6651-2009. T'CHU. TepmomnpeoOpa3zoBaTenn COMPOTUBICHUS W3 TUIATHUHBI,
Menu U Hukens. OOIKMe TeXHUYEeCKHe TpeOOBaHUS U METOAbl UCHBITA-
HHM.

I'OCT P 8.585-2001. I'CH. Tepmomnapsl. HoMuHanbHBIE CTAaTUYECKUE XAPAKTEPH-
CTUKHU MPpeoOpa3oBaHUsl.

I'OCT 12.2.007.0-75. U3nenus snekrpoTexHudyeckue. TpeboBaHus 0€30MacHOCTH.

I'OCT P 52931-2008. IIpuGopbl KOHTPOJS U PETYIUPOBAHMS TEXHOJOTUYECKHUX
npoiieccoB. OOIIKME TEXHUYECKUE YCIOBHUS.

I'OCT 14254-2015. Crenenu 3amnuThl, odecrneunBaeMbie o0omoukamu (kox IP).

I'OCT 15150-69. Mamunsi, mpuOOpsl U Apyrue TeXHUYECKue uznenus. McnomHe-
HUS JJIS Pa3IMdHbIX KIIMMaTHYeCKuX parioHoB. Kareropuu, ycnoBus sKc-
TUTyaTaliy, XpaHEeHUs ¥ TPAHCIIOPTUPOBAHUS B YACTU BO3JICUCTBUS KIIH-
MaTHYeCKUX (haKTOPOB BHEITHEH CPEIIbI.

Cmp.
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2 Omnpenesienusi, 0003HAYECHUSA U COKPAILEHUSI

B HacrosimeM pyKOBOACTBE MO 3JKCIUTyaTalluM IPUMEHSIOTCS ONPEAECICHHUS,
0003HaUECHUS U COKPAILICHUS, TPUBEIEHHBIC HIKE!

NH — MHCTPYKLMS 110 HACTPOUKE
MII — METOAYKa ITIOBEPKHU
HIIT — npeoOpa3oBareb U3MEPUTENbHBIM (HOPMUPYIOIIUN TTpeoOpa3zoBaTeib
TeMIIepaTyphbl)
HCX — HOMUHAJIbHASl CTaTUYECKasl XapaKTepUCTHKA
TTKI] — TIpuOOP KOHTPOJIS 1TUPPOBOIA
[1I1-2 — IYJBT IPOTPAMMUPOBAHUA
[1C — [acropT
PO — PYKOBOJICTBO IO 3KCILTyaTaluu
TII — Tepmoriapa
TC — TepMOIIpe0oOpa3zoBaTeIb CONPOTUBIICHUS
TCM — TepMOIpeoOpa3zoBaTeIb CONPOTUBIICHUS U3 MEIU
TCII — TepMOoIpeoOpa3zoBaTeIb COMPOTURIICHUS U3 TIJIATUHBI
TXA — TepMonapa xpoMeib-amomens [K]
TXK — TepMonapa XpoMesb-koneisb [L]
SC — IIEKTPOABMKYIASA CUJia (TepMOMaphl)
K — TepMomnapa xpomenb-aatomenb [ TXA]
L — TepMmonapa xpomenb-koneib [ TXK]
Cmp.
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1 Ha3zunauenmue

1.1 TIpeoOpa3zoBarenu npeaHa3HAYEHBI IS MPEOOPa30BaAHUS TEPMOIIICKTPOIBH -
KYIEeH CUIIBI TEpPMOIEKTpUUeckux mpeoodpazosateneit (TII) u conmporuBneHus Tep-
mompeoOpazosareneit conporusnenus (TC) B mudposoit kox. [IpeodpazoBarens BHIBO-
IUT UKM(POBOM KOJ HAa MHIMKATOP M, MO 3aMpOCy, B CUCTEMY BEPXHErO ypOBHS depes
mugposoit unrepdeiic RS-485 no nporokony Modbus. Jlunelinas 3aBUCUMOCTh BbI-

XOJIHOTO KOJIa OT TEMIIEpaTypbl 0OECIEUMBAETCA 1JIs1 BCEX HOMUHAJIBHBIX CTATUYECKUX
xapakrepuctuk (HCX) TC no 'OCT 6651 u TII no 'OCT P 8.585.

1.2 Beimyckatorcs nBe mojaenu mpeodbpazosareneit: HIIT-11IM u HIIT-21HM,
OTJIMYAIOIINXCSA KOHCTPYKTUBHBIM UCIIOJIHEHUEM, YTO CBSI3aHO C MECTOM MX YCTaHOB-
ku. HITT-11IM x&cTko kpenuTcst Ha TepmorpeodbpaszoBarens, HITT-21IM coenunsiercs
¢ TepMornpeoOpaszoBareieM THOKIM KabeneMm.

2 roroeka a rorioeka KaGenb
5 HMAT-1UM » BbIXO[ 5 HMT-2LM |— BbIXoA,
M ®
@ @
Q 2 o =
(o] o ™M n
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o =] o n
© T . © T
(@) E T (@) [
) 30 ) 30
[oF = = o = S
C 8 8 | 8 ()
S |27 s |z°
Q e Q Q
() = ) =
~ o ~ o)

[ [=

a) HIIT-11IM 6 conoske 0) HIIT-2LIM coeounén c mepmonpeobpazosamenem
mepmonpeoopazosameis 2ubKum Kabenem

Pucynok 1 - BapuanTsl coeuHeHus npeodpazoBares
¢ TepMoIpeoOpa3oBareieM

1.3 TIpeoOpa3zoBarenu UMEIOT MOAU(DUKAIIHIH.

1.3.1 Tabmuua K.1 (Ilpunoxenue K) conep’uT nepedeHp BBITYCKAEMbIX MOJH-
buKkanmii.

B o6o3Hauennun monudukanuy B CKOOKax MOTYT ObITh YKa3aHbl JOMYCTHUMbIE Ba-
pUaHThI OYKBBI WJIM LUQPBI, CTOsIIEH nepe] ckookamu. BykBa «x» 0003HauaeT Bce J10-
IIyCTUMBIE BapUaHThl CHMBOJIOB.

Hanpumep, 3anucs HITT-xIIM.B.I'P.C3JI(CKP)

3aMEHSET NePEUUCIICHNE MOIU(DUKALININA:

HIIT-1IIM.B.I'P.C3JI, HIIT-2IIM.B.I'P.C3JI,
HIIT-1IIM.B.I'P.CKP, HIIT-2IIM.B.I'P.CKP.

Cmp.

AB/[]l1.405500.004.01P3 7

Uam| Cmp. | Ne dokym. lodnuce |dama




Cmp.

1.3.2 Monuduxamnuu pa3nudaroTcs:

— no muny Kopnyca npeoopazosame’is
( nepsviii cumeon nocie « HIITT-xIHM.»: B ):

HHT—XHME — TOJIOBKA U3 AJIIOMUHUEBOTO CIUIABA C MOJUMEPHBIM ITOKPBITH-
€M, C OKHOM JIsl UHAUKaTopa - Pucynok A.1;

— N0 KOHCMPYKYUU NOOKIIOYEHUsl K MOKOBOLL nemie
( epynna cumeonos nocie « HIIT-xHM.x.»: T'P ):

HHT-XHM.X — IepMETUYHBIN Pa3bEM;

— no muny UHOUKamopa

( epynna cumeonos nocie « HIIT-xIUM.x.x.»: CKP, C3JI, ’KKH ):
HITT-xIIM.x.x
HITT-xIIM.x. x @] |
HITT-xIIM.x. x| N N4

— CBETOAMOAHBIN MHAUKATOP KPACHOIO IIBETA;
— CBETOAMOAHBIN MHAUKATOP 3€JEHOTO 1IBETA;
— JKUIKOKPUCTAITNYECKUN UHIUKATOP.

1.4 TIpeoOpa3zoBarenu SIBISIOTCS TMPOTPaMMUPYEMBIMH B YacTH BbIOOpa THIA
BXOJIHOTO CHWTHaja M TEPMOYYBCTBUTEIHHOTO JJEMEHTA, IUana3oHa H3MEPECHHI,
Juana3oHa WHIUKAIUK, TapaMeTpoB IudpoBoro uHTepdeiica.

AB/[]l1.405500.004.01P3
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2 TexHu4eckue JaHHBIE

2.1 BxoaHbIe CUTHAJIBI

Tabnuma 1 comepKUT CBeICHUS 0 BXOAHBIX CUTHAIAX U JIUAMTa30HaX U3MEPEHUM.

Tabnuua 1 - BXogHble CUTHAJIBI U IMana30Hbl U3MEPEHUN

HN3mepsiemblii napamerp

JAuana3oH usMepeHni

HanmeeHI/Ie IIOCTOAHHOI'O TOKa

ot munyc 1999 no mroc 2500 mB

CornpoTHBIIeHNE IOCTOTHHOMY TOKY

ot 0 1o 6300 Om

Temneparypa, TC " ¢ HCX mo I'OCT 6651:

Pt ( PE, 0.=0,00385°C")
Im (PE", a=0,00391 °C")
M (Lu', o=0,00428 °C")
H(n, 0=0,00617°C™")
ITo 3akazy 29 ¥

ot munyc 200 no mutroc 850 °C
ot munHyc 220 no mmoc 1100 °C
ot munyc 50 no miroc 200 °C

ot munyc 60 1o itoc 180 °C

Temneparypa, TII ¢ HCX no I'OCT P 8.585:

A-1 (A1, TBP) ot 0 110 2500 °C

A2 (A2, TBP) ot 0 10 1800 °C

A-3 (A3, TBP) ot 0 1o 1800 °C

B (b, TIIP ) or 0 10 1800 °C

E (E, TXKn ) ot munyc 270 no nmoc 1000 °C
J (d, TXKK) ot muHyc 210 no mmoc 1200 °C
K (F, TXA) ot munyc 270 mo numoc 1372 °C
L (L, TXK) ot munyc 200 o mmroc 800 °C
M (0, TMK ) ot munyc 200 1o mmoc 100 °C
N (n, THH ) ot munyc 270 no mmoc 1300 °C
R (r, TIIIT ) ot munHyc 50 no mutroc 1768 °C
S (5, TIIIT ) ot muHyc 50 10 mmoc 1768 °C
T (E, TMK ) ot munyc 200 1o mmoc 400 °C

Ilpumeuanusn

1 Homunanvnoe conpomuénenue TC npu 0 °C (rtl) ¢ HIIT-2IIM moxcem 3adasamp

noav3zoeameins ¢ npeoenax om 40 0o 2000 Om.

2 Ipu omcymcmeuu 3axaza ycmanosnena HCX Cu ( Lu, a = 0,00426 °C"' no rocrt
6651) c ouanazonom usmepenuit om munyc 50 0o naroc 200 °C.
3 Jna TC zpaoyupoexu 23 (53M no I'OCT 6651-78) evibepume meouwtii mepmouyecmeu-
menvuuwtii nemenm Lu (@ = 0,00426 °C™) 6 menio n. 1.4.13 u 3a0aiime rE0 = 53 Om

(n. 1.4.14

).

4 Jlna TC zpaoyupoexu 21 (4611 no I'OCT 6651-78) evioepume nnamunoswtii mepmoyye-
cmeumenvuwiii memenm PE' (6=0,00391°C™) ¢ mento n. 1.4.13 u 3aoaiime rE0=46 Om

(n. 1.4.14)
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2.1.1 Jlns xomneHcauu temrepaTrypbl cBoOoaHbIX KOHIIOB Tepmornapsl (TCK)
UCIIOJIb3YETCSl TEPMOUYYBCTBUTENbHBIN 31eMeHT (uur-pesuctop Pt1000), pacnonoxeH-
HBII1 BHYTPH NpeoOpa3zoBaTeis.

2.1.2 Cxema npuUCOEIMHEHUS U3MEPSIEMOIO COMPOTUBIICHUS (TepMOIpeoOpa3o-
BaTeJIsl COMPOTHUBIICHUS) JBYX-, TPEX- WIH YETHIPEXTTPOBOTHAS.

2.1.3 llenu aHajaoroBoro BXOja rajbBaHUYECKH H30JUPOBAHBI OT IU(POBOTO
uHTepdelica U MUTaHus npeodpa3zoBaTes.

2.1.4 Yacrora uamepeHuid U 0OHOBJIEHUS pETUCTPA
«Pe3ynbrar usMepeHus» ST

2.1.5 BpewMms ycpeaHeHHs: BXOJHOTO CUTHaja ot 1 go 30 c.

2.2 JlomyCKOBBI KOHTPOJIb

JlonyCKOBBIN KOHTPOJIb BXOJTHOTO CHUTHAaJIa BBEAEH B LEMSAX Pa3rpy3KH KOHTPOI-
Jiepa BEpXHEr0 YPOBHS U YIPOILECHUS AJITOPUTMOB CIIEKEHHUSI 32 TPOIlecCaMu. YCTaBKU
U PE3yJIbTaThl JOMYCKOBOTO KOHTPOJSI HACTPAUBAIOTCS U CUUTHIBAIOTCS UCKIIFOUUTEIIb-
HO yepes udpoBoi untepderic (¢ nomoipio kHonok u uaaukaropa HIIT - nenocryr -
HBI).

2.3 Uuaukanus

2.3.1 U3mepsiemblii napamerp oToOpa)xaeTcs Ha YeThIpEXpa3psIHOM UHJIUKATO-
pe.

2.3.2 Tun unaukaropa xuiakokpucramumueckuii (OKKW) wnm cBeToauomHbIM
(CAN).

2.3.3 Ier CI1 3€EHBIA UIIM KPACHBIM.

2.3.4 Yacrtora OOHOBJIEHHUS WHINKAIIUU 27T

2.4 Xapakrepuctuxku uHTepgeiica

2.4.1 ®uznyeckuil ypoBeHb RS-485.
2.4.2 Kontpomas O6aiiTa 10 YETHOCTHU, HEUETHOCTH, OTCYTCTBHUE KOHTPOJIS.
2.4.3 KananbHbIH ypPOBEHb nporokoa Modbus RTU unu Modbus ASCII.
2.4.4 CkopocTh 0OMeHa 1,2; 2,4; 4,8;9,6; 19,2; 38,4; 57,6; 115,2 Kboog.
2.4.5 BpeMs OTKJIMKa Ha 3aPOC «BEAYILETO», HE OoJiee 25 mc.
2.4.6 JlnanazoH 3aJaHus apecoB ot 1 no 247.
2.4.7 MaxkcumanbHas JiiuHa nocbuiku Modbus 256 Oaiir.
2.4.8 Twun IMHUU CBA3U SKpPaHUPOBAHHAS BUTAs Mapa.
2.4.9 JlnvuHa IMHUHU CBSA3M, He Oojee 1200 m.
2.4.10 Ywucno npeobpazoaresneid, 00beIUHIEMBIX B OJIHY CeTh (0€3 OBTOpUTE-
JI51) 32.
2.4.11 Crpykrypa cetu oO1as 1muHa.

Ilpumeuanue - Boibop npomoxona, ckopocmu odmena u opy2ux napamempos unmepgeiica
npouszeooumcsa npozpammuo (n. /1.5, Ilpunosxcenue /).
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2.5 XapaKTepUCTHKH NIEKTPONUTAHUA

2.5.1 HanpsixeHue NUTaHUS MOCTOSHHOTO TOKa ot 7 no 35 B.
2.5.2 MouHocTb, moTpedsieMasi OT UCTOUHUKA MUTAHUS:
— npeobpazoBaresneMm ¢ KKU, ne Gonee 1 Br.
— npeobpazosaresnem ¢ CIIU, ne Goinee 2 Br.

2.6 KoHCTpYKTHMBHBIC XaPAKTEPUCTUKH

2.6.1 Marepuain kopiyca npeodpazoBaress AJFOMUHUEBBIN CIUIAB.

2.6.2 TlogkiroueHue BHEIIHUX LeNen repmopaszbém (IP65).

2.6.3 HacTeHHBIN MOHTAX C KPENEKHOM MIACTUHOM ! 4 otB. @ 5,5 MM.
Ilpumeuanusn

1 HIOT-2IIM.B nocmasnaemcsa ¢ ni1acmuHoil 011 KpenjieHus npeoopazosamensn Ha CHEHy
(Pucynok H.1).

2 JIna HIIT-21]. B moxcno 3aKa3zams KOMNaeKm Kpenexca npeodpaszosamens Ha mpyoy ¢ Ha-
pyychvim ouamempom 57 mm (Pucynok U.2, Pucynok A.2).

2.6.4 Tabaputsl mpeoOpa3oBaTes 142%123%62 MM.
2.6.5 Macca npeo6pasoBarens, He Ooiee 0,8 xr.
2.7 YcaoBus IKCILIyaTaUK

2.7.1 TIpeoOpa3oBaTen pacCUMTaHbl Ha YCTAaHOBKY B 3aKPBITHIX B3PHIBOOE30-
MACHBIX MTOMENIEHUSIX 0€3 arpeCCUBHBIX MAPOB U T'a30B.

2.7.2 Tlo ycTOMYMBOCTH K KIUMAaTHMYECKHUM BO3ICHCTBHUIM IMpeoOpa3oBaTeiu
uMmeroT ucnonHenue Y XJI 3.1* mo T'OCT 15150 npu ycrnoBusiX 3KCIUTyaTaluu:
— TeMIeparypa OKpy>Karollero Bo3ayxa:
¢ CAN ot munyc 40 °C go mttoc 70 °C,
¢ XK1 ot munyc 20 °C no muroc 70 °C.
— BEPXHUU Mpees OTHOCUTENBHOM BiIaxHocTH nipu 35 °C
u 0oJiee HU3KUX TeMIeparypax 0e3 KOHIeHCalluu Bilaru 98 %.
— arMoc(depHoe TaBIeHUE ot 86 mo 106,7 kIla.

2.7.3 Konm IP ctenenu 3ammrhl, 0OecrieanBaeMOil 000JI0YKOM, OT MPOHUKHOBE-
HUSI TBEPABIX YacTull, UK U Boabl 1o [[OCT 14254:

— s HIIT-11{M IP65;

— s HIIT-21IM IP54.
2.7.4 Tlo ycroitunBOoCTH K cuHycouganbHbIM BuOpamusm no ['OCT P 52931
npeoOpa3zoBaTeay COOTBETCTBYIOT IPYNIE UCTIOTHEHUS V2.

2.8 Iloka3zare,m HAXEKHOCTH

2.8.1 IlpeoOpa3zoBarenu OTHOCATCA K PEMOHTHPYEMbIM M BOCCTAHABIMBAEMBIM
U3JIEIINSM.

2.8.2 IlpeobpaszoBarenu pacCUnTaHbl HA KPYTIIOCYTOYHYIO padoTy.

2.8.3 Pexxum paboThI HENPEPHIBHBIN.
2.8.4 Bpewms ycraHoBieHUs pabodero pexxuma He 0osee 15 muH.
Cmp.
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2.8.5 Cpenusst HapabOTKa Ha OTKa3 HE MEHEe 32 000 u.
2.8.6 CpemHuii CpoK CIyKOBbI 10 ner.
Cmp.
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3 XapakrTepuCcTHKH

3.1 TIlpenensl nomyckaeMoi OCHOBHOM MPUBENEHHON MOTPEIIHOCTH MPeoOpa3o-
BaTEJIS:

— TIPU U3MEPEHUHU HAMPSHKEHUS, CONPOTUBIICHUS +0,1 %,

— nipu u3mepenuu tremneparypsl (s TTI cmotpu takxke 1. 3.2) +0,25 %.

3.2 Ilpenen nomyckaeMoi aOCOMIOTHON MOTPEIIHOCTH U3MEPEHUS TEMIIEPATyPhl
cB0OOIHBIX KOHIIOB TII Bo BceM auariazoHe pabouux Temmeparyp (. 2.7) +0,5 °C.

3.3 Ilpenen nomyckaeMoOM ITONOJHHUTEIBHOM NPUBEIEHHOW NOTPEIIHOCTH, BBI-
3BaHHOM M3MEHEHHEM TEMIIEpaTypbl OKpyKarouiero Bo3ayxa Ha kaxaeie 10 °C no ot-
HOIIIEHUIO K HOPMAJIbHBIM YCIIOBUSIM, PABEH MOJOBUHE OCHOBHOM MOTPEIIHOCTH.

Cmp.
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st mpeoOpazosatens (Pucynok 1.2, Pucynok A.2).

4 CocraB u3aeaus

4.1 B KOMIUIEKT MTOCTaBKH BXOMIST

— mpeobpa3zoBatenb (0e3 KopIyca Wi B KOPITyce - 1O 3aKazy)

— PYKOBOJACTBO 10 dKcruryaramuu (PD)?
— nacnopt (IIC)

Ilpumeuanusn

1 mrr.
1 3K3.
1 7Kk3.

1 Hucmpyxuyusa no nacmpoiike AB/[11.405100.006.02HH (HH) nocmaenarwomcsa no 3anpocy.
2 Jlonyckaemcsa npunazams no oonomy rxzemnaapy P23 u HH na napmuio oo 10 npeoopaszo-

eameneil, HOCMAGIAEMbIX 8 OOUH adpec.

3 HIIT-2IIM.B nocmasenaemcs ¢ naacmunou onsa Kkpenienus na cmeny (Pucynok 1.1).

4.2 TlpuHaAIEKHOCTH.

JlomoHUTENBHO (MM OTACIBHO) MOXKHO 3aKa3aTh KOMIUIEKT Kperexa Ha TPyoy

4.3 Ilpumep odopmieHus 3akasa.

[Tpunoxenne K comepxut mudp 3akaza. JonoaHuTtensHble TpeOOBaHUSA U MPHU-
HAJUIC)KHOCTH YKa3bIBAKOTCSA B 3aKa3€ TEKCTOM.

[Tpumep 3aka3za:

« HOIT-2IHM.B.I'P.CKP.TC.Pt100 - npeoGpazoBatenb ¢ unrepdeiicom RS-485
¥ CBETOJIMOJHBIM U(PPOBBIM MHIUKATOPOM KPACHOTO I[BETA, JJIsi TEPMOIPEoOpa3oBa-
tens conporusieHus Pt100 ».

Cmp.
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5 YcrpoiicTBo 1 padoTa npeodpasoBaresisi

5.1 YcrpoiicTBo nmpeodpa3oBareis

5.1.1 KoOHCTpyKTHMBHO NpeoOpa3oBaresib COCTOUT U3 ABYX NEYATHBIX IJIAT U KOP-
myca.

5.1.2 TlpeoGpa3oBaresnb BBIIIOJIHEH B BUJIEC ABYX IMEUATHBIX IJIAT: IUJIAThl BXOJA U
I1aThl MHAWKAIMU, COEAMHEHHBIX MEXAY COOOH MpU MOMOIIM MPOBOJOB U KPEMEXK-
HBIX [JJACTUKOBBIX CTOEK.

Kopmyc 3akpbIT po3pavyHOi KPBIIIKOM, YILIOTHEHHOW PE3UHOBOM MPOKJIAIKOM.

5.1.3 CreneHnp 3amuThl OT NPOHUKHOBEHUS Tk U Boabl IP65 (IP54) obecne-
YUBAETCSI PE3UHOBOM YIUIOTHUTEIBHON IMPOKIAAKOM MEXKIY KPBILIKOW U KOPIIyCOM,
TepMETUYHBIM COCIMHEHHEM C TepMoIlpeoOpa3oBareneM WM Kadenem TepMorpeo0-
pazoBatens. [epMeTHIHOCTh coeTMHeHNsI HHTep(eiicHOTro Kabess ¢ KopIrycoM odecrie-
YUBAETCA NPUMEHEHUEM repMOpa3bEMa.

5.1.4 Ha nnare WHAWKALIMU PACIOJIOKEHBI: YETBIPEXPA3PAIHBIA HHAUKATOD,
CIMHUYHBIN JIByXIIBETHBIN WHINKATOP «CBSA3bY», KHOMKH yMpaBlIeHUs, UGPOBas U UH-
Tep¢ericHas 4acThb.

5.1.5 Ha nnare Bxoja pacrnoyiiokeHa U3MEpUTEIbHAasE 4acTh, JJIEMEHTHI TajbBa-
HUYECKOM pa3BsI3KH, KIIEMMBI s TTOAKIIOYEHUS BXOAHBIX Henei (TepMornpeoopa3zoBa-
TEJA).

5.2 IlpuHumn geiicTBus npeodpasoBaresi

5.2.1 BxomHOU aHaJOTOBBIN CUTHAI Mpeodpa3oBarens mpeodpasyeT B IudpoBoit
KOJI, BBIBOJUT Ha MHAMKATOP U, 1O 3alpPOCy, B CUCTEMY BEPXHETO YPOBHS 4epe3 nud-
poBoit uaTepdeiic RS-485 mo nporoxomy Modbus.

5.2.2 PucyHOK 2 MOsICHSIET yCTPOUCTBO U paboOTy mpeoOpa3zoBaTers.

5.2.3 IlpeoOpa3oBatenb MNpeACTaBISIET CO00M MHUKPOKOHTPOJJIEPHOE YCTPOM-
CTBO. MUKpPOKOHTpOIep 00pabOTKH CUTrHajga o0ecrneYrBaeT aHaJloro-udpoBoe
npeoOpa3oBaHKe CUTHala TEPMO30H 1A, TMHEAPU3ALIUIO U KOPPEKLIUIO XapaKTEPUCTUKH
tepmouyBcTBUTENBbHOTO AeMeHTa (TC wim TII). MukpokoHTposiep 1udpoBoit oopa-
00TKH o0OecreunBaeT yrnpapieHUue KIaBUaTypoil, MHAMKATOpaMU 1 0OMEHOM JIaHHBIMU
I10 JIOKAJIbHOM CETH.

NMnynbcHBIN cTaOuau3aTop oOecreunBacT MUTaHUE HanpsokeHueM 5 B Mukpo-
KOHTpouiepa nudpoBoit 00padboTku, npaiiBepa RS-485, HHAMKATOPOB U U3OIUPYIOIIIE-
ro DC-DC xonBeprepa. Bxognyto yacte mpeodpazoBareins nutaet u3onupyommii DC-
DC xonBeprep. OnToOU30IATOPBI 00€CIIEUNBAIOT TAIBBAHUYECKYIO U30J SN0 CUTHAJIOB
BXOJHOW U MHTEp(DENCHON YacTe.

5.2.4 Tlpu ympaBieHuu mpeoOpasoBaTesneM 1o JokaibHOUW cetn Modbus, kia-
BHAaTypa Mpeodpa3oBaresiss UMeeT MPUOPUTET B YIIPABICHUH.

Cmp.
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RS-485
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MUKpOKOHTpOIEP
1u(ppoBoit 00PadOTKN [g— KHOMKH
3onupyromuii —Hsoinopm HIIT-IIM

MuUKpOKOHTpOJLIEP
obpabotku curnana TC(TII)

| |

TepMOUyBCTBUTENBbHBIN
JIIEMEHT

Pucynox 2 - ®ynkiumonansHas cxema HITT-IIM
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6 VYkazanusi mep 0e30acCHOCTH

6.1 K moHTaxy u oOcnmyKMBaHUIO MpeoOpa3oBaresieid JOMyCcKaloTCs JTUlla, 3Ha-
KOMbIE C OOIIMMHU MpPaBUJIAMH OXPaHBI TPyJla U AJIEKTPOOE30MaCHOCTH MPHU paboTe C
AIIEKTpOyCTaHOBKaMU HampsikeHuem 10 1000 B.

6.2 VYctaHoBKa W CHsTHE MpeoOpas3oBarenei, MOAKIIOYEHHE U OTKIIOYECHHE
BHEIIHUX 1IETIeH JOJDKHBI MPOU3BOAUTHCA MPU OTKIIOUEHHOM HAINPSHKEHUM MUTAHUS.
[ToakmroueHre BHENTHUX TENEeH MPOU3BOJAUTh COTIIACHO MapKUPOBKE.

Cmp.
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7 IloaroroBka K padore v MOPSIAOK PadOThI

7.1 BHemHHMH 0CMOTP

[Tocne pacniakOBKH BBISIBUTH CIEAYIOLINE COOTBETCTBUSA:
— KOMIUIEKTaIMsI MpeoOpa3oBarelis 10JKHa COOTBETCTBOBATh MACTIOPTY;
— 3aBOJICKOM HOMEP JOJKEH COOTBETCTBOBATh YKa3aHHOMY B MacCIOPTE;
— mpeoOpa3oBaTeNb HE TOMDKEH UMETh MEXaHIMYECKUX TTOBPEKICHUM.

7.2 IlopsAOK YCTAHOBKH

7.2.1 TlpeoOpa3oBaTesib MOHTUPYIOT B TMOJIOKEHUU, YIOOHOM MJii OOCTYy>KHUBa-
Husl. [Ipu BeIOOpE MecTa yCTaHOBKU HEOOXOAMMO YUUTHIBATH CIIEAYIOIIEE:
— MECTO YCTaHOBKH MpeoOpa3oBaress J0JKHO oOecreunBaTh yI0OHbIE YCIOBUS s
oOcIy>KMBaHUS U JEMOHTAXa;
— TeMIIepaTypa OKPYKaroIIero Bo3ayXxa JI0JKHAa COOTBETCTBOBATH 1. 2.7.

7.2.2 BBIHOCHON TepMO30HJ coeAuHATh C mpeodOpaszoBarenem HIIT-2IIM.B
YEeTBIPEXIIPOBOAHBIM Ka0€JIeM C HApYHbIM TUaMETPOM OT 3 MM 110 6,5 MM uepe3 00-
*UMHOU repmoBBoj (Pucynox B.1).

7.3 BHemnmue djiexkTpudeckue coenunenus (IIpunoxenue B)

7.3.1 Buewmnue snekrpudeckue coenuHenus HIIT-xIIM.B.I'P ¢ repmopa3zs-
émom DIN 43650 (dbopma A).
— OTBepHYTHh M BBIHYTH (PUKCHpYIOUIUN BUHT repmopazbéMa (Pucynok 3). CHATb
repMmopazbémM ¢ 0as3pl (PucyHOk 4) M BBIIBUHYTH €M0 KOHTAKTHYIO YacTh, TOJIKAs
XBOCTOBUK B OTBEPCTUU YCTAHOBKH (PUKCUPYIOLIETO BUHTA.

.

Haxugnas
raiika

OTBepcTHe YCTaHOBKH
(uKCHPYIOIIEro BUHTA

KonTakTHas 4acTh

I'epmoBBOA

Pucynox 3 - I'epmopazsém DIN 43650, hopma A
(coemunautens dmekTpuueckuii [ISO 4400) ¢ Tpemsi KOHTAKTaMU TUTIOC 3a3EMIISIFOIIHI KOHTAKT
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Pucynox 4 - baza mist repmopaszséma DIN 43650, hopma A kpyrias
(coenunurens anekrpuueckuit [SO 4400) ¢ Tpemsi KOHTAKTaMHU ILUTIOC 3a3€MJIISIOIINI KOHTAKT

— IIponyctuth coeauHuTENbHBIA Kabenb (coequHenue PG7 — kabenb ¢ HapyKHBIM
auameTpoM 4-6 MM.) yepe3 repMOBBOJ] pa3béMa U MOAKIIOUUTH €ro MPOBOAA K KOH-
TaKTaM CONIacHO MapkupoBke («+24B» xonrtakT 1, «Gnd» KOHTAaKT 2, «A+» KOH-

TakT 3, «B-» KoHTaKT <L ).

— Hanetp kOHTakTHYIO 4acTh repMopasbéma Ha 0a3y. Hanetrs kopmyc repmopasbéma
HA KOHTaKTHYIO 4acCTh U 3aTSIHYTh HAKUJHYIO TallKy T€pMOBBO/IA, KOHTPOJIUPYS Kaye-
CTBO yIUIOTHEHUS. BCTaBUTH U 3aBEepHYTh UKCUPYIONTUNA BUHT.

7.3.2 Cobpatb cxemy BHemHUX coequnenuii ([Ipunoxenue B).

7.4 Tlopsimok padoThI

7.4.1 Ilonmate nutanue. Yepes HECKOIBKO CEKyHJ IMPeoOpa3oBareslb TOTOB K pa-
00TE C yCTAaHOBJICHHBIMH paHEe HACTPOMKAMH. METpPOIOrMYeCKHe XapaKTePUCTUKHU
obecrnieunBaroTCs Mociie Mporpesa npeoopaszoparess B TeUCHUE 15 MUHYT.

7.5 3aBojickue HACTPOMKM yKa3aHbl Ha HaKJIeilke mpeoOpa3zoBaress U B MaCIOp-
T€ Ha IpeoOpa30BaTeb.

7.5.1 Kox mocTyna K cepBHCHOMY ypoBHIO « 3k » ycranosnen « 1995,

7.5.2 Bce npeobpasosareny noctapisiorcs ¢ yecraHosneHasM B « 0000y xomom
nocTymna (cBOGOAHKIH HocTym) K yposHIM «F. 1n» u «r 5y, Ina npegorspamenus He-
CaHKIIMOHMPOBAHHOI'O U3MEHEHHUs HAaCTpOeK pekoMeHayetcs cinyxxoe KUIIMA ycrano-
BUTh OTINYHBIN OT HyJNs koA poctyna (IIpunoxenue 1, n. JI.6.6 un. J1.6.7 ).

7.5.3 Ilpu HeoOxoaumocTH, ciayx0a KUIIMA MoxeT W3MEHUTh U Jpyrue Ha-
cTpoiiku npeodpazosarens (IIpunoxenue /).

Cmp.
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8 Pexumbl paboTsl mpeodpasoBaresisi

8.1 IIpeobpaszoBarens umeeT pexkumbl padboThl: «M3mepenue» u «Hactpoiikay.

8.2 Ilpm BKJIIOUEHHM MHUTAHUS MPEOOpa3oBaTeslb aBTOMATHUYECKU IMEPEXOIUT B
pexum «M3mepenue» u paboTaeT no paHee HACTPOCHHBIM MapaMeTPaM.

8.3 Pexum «A3mepenue»
B pexume «M3mepenne» mnpeoOpazoBarenab MpeodOpasyeT BXOAHOW CUTHAI B
nudpoByo hopMy ISl MHIUKAIUMY, a TAKKE OTBEYAET Ha 3aIPOCHI IO JIOKAJTLHOMN CETH.

8.3.1 Ha3nayeHue MHIUKATOPOB B pexxkuMe «M3mepenue».

UeThipEéxpa3psAHbIil MHAUKATOP CIYXKHUT JJIsi OTOOpaKeHUsI 3HAYEHUS U3Mepsie-
MOTO MapaMeTpa.

Muranue oToOpax)aeMoro Ha MHAMKATOPE YUCIIa TOBOPUT O BBIXOJIE U3MEPSIEMO -
ro rnapamMerpa 3a Auarna3zoH WHAUKALMH, 331aBacMbli T10JIb30BATEJIEM Yepe3 MapamMmeTphl
« indHy i « indLly,

[losiBieHME MUTAKOLIEN HAIIIUCH: Hi E wm Lo E osnauaer BBIXO]]
BEJIMYMHBI BXOAHOTO CHTHAJIA 3a JUaIa30H oToOpakeHus uHAuKaropa («-1999...9999)
0e3 yuéTra MoJIOKECHHS JICCATUIHON TOUKH ).

«RS» — enHWYHBIA IBYXIBETHBIA WHIUKATOP CBS3H (eciu mudpoBONW HHTEP-
deiic umeercs B mpeodpazoBarene):

— muranue «RS» 3e€HbIM LIBETOM CUTHAJIU3UPYET O cBsi3u no «Modbusy 0e3 omu-
0OK;
— muranue «RS» KpacHbIM IIBETOM CUTHATU3UPYET 00 OIIMOKE CBSI3U.

8.3.2 HaszHauyeHue KHOMOK B pexume «3mepeHue».
OaHOBPEMEHHBIM HAXKATHUEM KHOTIOK @Pu MPOU3BOJUTCS BXOJ B pexuM «Ha-
CTpPOMKaY.

8.4 Pexum «Hacrtpoiikay
JIiist ynoOcTBa B AKCIUTyaTalluK U 3alllUThl HACTPOEK MPEAYCMOTPEHBI TPU YPOBHS
pexxuma «Hactpotika» (cmotpu Ilpunoxenue 1):
— ypoBenb «r 3E» — BoccTaHOBIEHNE 3aBOACKUX HACTPOEK M CMEHA KOJa TOCTYIA K
ypoBHAM « a» 1 «A. 10y
— YPOBeHb « 3» — 3a/[aHUe MapaMeTpoB II(pPOBOTO HHTEpdeiica,
— ypoBenb «F. 1n» — 3ananwe THIA BXOJHOTO CHTHAJNA, JMANA30HOB M3MEPEHHI U
WHIMKAIIMY, TIOJIOKEHHUS 3alaTol Ha MUGPOBOM MHIUKATOpe, (YHKIIUU Mpeodpa3o-
BaHMS JIMAMAa30Ha U3MEPEHHI B IHaNa30H UHAUKALIMY, TUIIA TEPMOYYBCTBUTEIHLHOTO
BIIEMEHTa U €ro mapaMmeTpoB, JAMaria3oHa MpeoOpa3oBaHMsI, KOJIUYECTBA yCPEAHsIE-
MBIX HW3MEpPEHUH, ycKoputens ¢GuiIbTpa W Topora cpabaThIBaHUS YCKOPHUTEIS
¢bunbTpa.
Bce ycTaHOBIIEHHBIE TApAMETPBI XPAHITCSA B SJHEPTOHE3aBUCUMOM NTAMSITH.
Ecnu Beixoa u3 pexxuma «Hactpolika» nmpou3BeiéH HEKOPPEKTHO (HApUMED, OT-
KJIFOYEHUE MUTaHUsl peoOpazoBaresi), COXpaHEHUE MOCIIEHEr0 BBOJAUMOIO apameT-
pa HE MPOU3BOJIUTCS.
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9 IIpoToxkoJ B3aUMOAEHCTBUSA € BeAYIIUM YCTPOMCTBOM JIOKAJILHOM CEeTH

9.1 TIporokon B3aumoseiicTBHs npeoGpasosarens (nanee BEJJIOMBIN) u ma-
crepa cetu (nanee BEJIYIIIN) pernamenTupyet mporenypsl ooOMeHa nHpopMauen
Ha (PU3UYECKOM U KAaHATBHOM YPOBHSIX.

9.2 IlpeobOpa3zoBarenb peanu3yeT HEOOXOAMMYIO 4YacTh (YHKLIHMA MIpPOTOKOJIa
Modbus (RTU, ASCII) ¢ yuyetom cnenuduku npeodpasoBarens, KOTopas onucaHa B
JTAHHOM JIOKYMEHTE.

B npeoOpazoBarensx peann3oBanbl 7 (yHKIud U 14 mondyHKuui QyHKIHH
«Jlmaraoctuka» (Tabnuma 2).

[Tpunoxenue E cogepkut onucanue QyHKIUH.

9.3 Ilpeobpa3zoBarenb, MOAKIIOYAEMbIN K JIOKAJIBHOW CETH, Ha3bIBACTCS Y3JIOM
cetu 1 umeet azapec (ot 1 go 247).

[IpeoOpa3oBarenu B CETH NACCUBHBI, JIFOOOK 0OMEH TaHHBIMU WHUIIMHPYETCS Ma-
crepom cetu (BEAVYIIMM). MactepoM MOXKET BBICTyNaTh KOMIIBIOTEP WJIM KOHTPOJI-
nep. Macrtep nepenaet npeodpa3oBaresiM mapaMmeTpbl HACTPOUKH, KOMaH bl yIIpaBJie-
HUS U CYMTHIBACT TEKYIIUE TaHHBIC.

9.4 CxopocTh OOMEHa JaHHBIMU MOXET BbIOMparbes u3 psaa 1200, 2400, 4800,
9600, 19200, 38400, 57600, 115200 6ut B cexynmy. BeiOop ckopocTu nepeaauud Mo-
KEeT ocymiecTBIaThcsi myteMm (opmupoBanuss BEJVYIIMM cnenuanbHONM KOMaHJbI
WM C TIepeHEN aHeIu Mpeoopa3oBareis B PEKUME €ro MpOrpaMMUPOBAHHUS.

9.5 OOMeH JaHHBIMU BEIETCS MOCHUIKAMU W3 HECKOJIbKUX O0alT. dopmar OaiiTa
cootBeTcTBYeT hopmary UART u npuBeneH HUxKe:

CTAPT-0ur DO DI (D2 | D3| D4 | D5 | D6 D7 P CTOII-6ur
(Mamui) (cTaprmii)
0 0/1 0/110/1{0/1]0/1]0/1]0/1 0/1 0/1 1

but «P» mpencrapmser coboit OUT JOMOIHEHUS 10 YETHOCTH (HEUETHOCTH) WIIH
CTON-OMT B 3aBHCUMOCTH OT KOH(UTypalMu KOMMYHHKAIIMOHHOTO mopra. JlauHa
IIOCBUIKY cocTaBiisieT 11 OuT.

9.6 Bpems mexnay okoHuanueM npuema nocbuiku or BEJAYIIEI'O u Hawanom
Bbiiaun BEJIOMBIM otBeta He gomkHO nipeBbimaTth 100 Mc (TaiimM-ayT).

BEI[YIJ.[HVI HE JIOJDKEH TepeaaBaTh 3anpoc HA B OJIMH U3 MOJKIOUYEHHBIX K JIO-
KaJbHOM CceTH mnpeoOpazoBareniel (a HE TOJBKO B JIaHHBIA MpeoOpa3oBaTelb) A0 TEX
1op, MOKa HE MOJYyYEeH OTBET HA MPEIbIAYIIHNI 3apoc (KpOME MIMPOKOBEIIATEIBLHOIO)
WM TIOKa He ucTek TaiM-ayT. Cnenyrouuii 3anpoc BEJIOMOI'O nocne mupokoBera-
TEIHLHOTO MOXET OBITh TIEpe/iaH He paHee ueM uepe3 100 Mc mocie ero 3aBepiieHusl.

9.7 Ecmm npu npueme unbpopmarmu ot BEJAYIHIEI'O npowusomnura omubka
npuéma cron-omta uimu CRC-kopma, 3ampoc UTHOPUPYETCS M OTBET HE (HOPMHUPYETCH.
Jloruka pabGoTsl IpeoOpazoBaTeiIs pEHHUITUATIU3UPYET IPOIEAYpY MpruéMa odepeTHon
ITOCBLIKH.
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Tabnuua 2 - @yukuun Modbus, peannzoBaHHbIE B IpeoOpa3oBaTesax

Kon Kon HaumenoBanue
(pynxkuun | moapyHKuMU ¢ynkunn / nondpynkoun
3 (03h) UreHune coaepKUMOTro PETUCTPOB XpaHEHUS
6 (06h) 3anuch B perucTp
11 (OBh) UteHue coaepKMMOT0 CUETUMKA KOMMYHHUKAIIMOHHOTO MOpTa
12 (0Ch) UreHune npoToKoIa KOMMYHUKAIMOHHOTO TIOpTa
16 (10h) 3anuce B IrpymILy pETUCTPOB
17 (11h) Urenue unentupuxaropa BEJIOMOI'O ycrpoiicTBa
08 (08h) 0 (00h) Bo3sBpat naHHBIX 3ampoca
Huarnoctuka |1 (01h) [TepesamycTuTh ONIIMK HACTPONKHA KOMMYHHKAITMOHHOTO TTOPTa
2 (02h) Bo3Bpar conepxumoro perucrpa 1MarHoCTUKU
3 (03h) N3menuts BxoaHoM paszaenutenb ASCII coobmenmit
4 (04h) VYeranoButh pexxuM "Tonbko npociyBanue”
10 (0Ah) O4YUCTUTB CUETYUKHU U PETUCTP AUArHOCTUKH
11 (0Bh) BepHyTb conepkumoe cyeTynKa COOOIEHUH INHBI
12 (0Ch) BepHyTh comep’uMoe cyeTYrKa OIMOOK KOMMYHUKAIIMOHHOTO TIOPTa
13 (ODh) BepHyTh conepuMoe cueTYnKa UCKIIOUUTEIIbHBIX OTBETOB IIMHbI
14 (OEh) BepHyTb conepkuMoe cyeTunKa COOOIIEHUI BEIOMOIO yCTPOCcTBa
15 (OFh) BepHyTh conmepkumMoe cyeTunka 6€30TBETHBIX COOOIIEHU M
16 (10h) BepayTts conepxkumoe NAK-cueTurka BEJOMOI0 yCTPONCTBA
17 (11h) BepHyTb conepKuMoe c4eTUMKa 3aHATOCTH BEJOMOI'O YCTPONCTBA
18 (12h) BepHyTh comepxumoe cueTanKa HeIOMyCTUMBIX CHMBOJIOB BEIOMOTO
Ilpumeuanusn
1 @yukyuu 6 u 16 noodepsrcusarom wiupokoseuwyamenvhyto 3anuco (aopec 0), 4mo moxcHo
UCNOIB306aMb ONA ZPYNNOGOI CMEHbl napamempos oomeHa (CKopocmsv, napumem) uepes
unmepgeiic, a maxice UHOUGUOYAIbHOU CMEHBL adpeca (KOMaHObl ZDYRNOBOI CMEHbL aopeca
UZHOpupylomcs).
2 Ilpu wiupokogewjamenvHoil 3anUCU OmMeem 6 COOMEEMCMEUU cO CMAHOapmom He ¢hop-
mupyemcsa. Ilpu 3anucu ¢ KOHKpemHbIM YKA3AHHBIM a0pecom npeobpazoeamens 6 ciayuae
Moougukayuu aopeca, CKOpOCMU UIU RAPUMEMA Omeem GOpMuUpyemcsa co cCmapovimu napa-
mempamu (m.e. co cmapvim adpecom, Ha cmapoil CKOPOCMU U CO CIapvim NPUHAKOM napu-
mema), a 6ecb NOCAEOYIOULUTL 0OMEH 00IHCEH OCYULECMBIIAMBCA C HOGLIMU RAPAMEMPAMU.

9.8 Hwm omgHO coobmieHue, OTIpaBiIsieMoe B aapec mpeodpa3oBaresis, He MOXKET
OBITH JyIMHHEE 255 Oaiit, Britouas ajapec y3ia u CRC-koa. CoolrieHus 00bIe 1im-
HBbI HITHOPUPYIOTCS MMpeoOpa3oBaTesieM U OTBET HE (POPMUPYETCS.

9.9 Ecnu 3ampoc ycneurHo OpHHST, HO peoOpa3oBaTesb N0 KaKUM-JINO0O TPH-
YHAM HE MOKET BBIIIOJIHUTh KOMAaHY, MPEANUCHIBAEMYIO 3THUM 3apocoM, Gpopmupy-
eTCs UCKITIoUnTeNbHbIN 0TBeT (Tabnuma 3).
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@OopMHUPOBAHUE HCKIIOYUTENBHOTO OTBETA ITPOM3BOAUTCS IpHU mnoiydeHun BE-
JIOMbBIM xoManjabl ¢ HEAOMYCTUMBIM ISl JAHHOTO MpeoOpa3oBarelis aipecoM WIH
JAHHBIMH.

dopmaT UCKITIOYUTEIBHOTO OTBETA!

| Azpec | ©ynkums + 80h | Mckmounrenshsiii kon | CRC (2 6aiita) |

[Tone ¢pynkuuum nosropsieT ¢pyHnkiuio 3anpoca BEJIVIIETI'O, Ho B crapiiem Oute
conepxkurcs «1».

Taobmura 3 - VCKIIIOUnTEILHBIE OTBETHI

Kon HanmenoBanue IHosicHenne
01 |Henmomyctumas ¢pyHKIUSA Kox ykazanHo# B 3anpoce (yHKIIMK HEOIYCTUM ISl TaHHO-
(ILLEGAL FUNCTION) T'O BEJIOMOTO YCTPOUCTBA.

02 |[Henonmyctumslii anpec naHHbIX |B 3ampoce ykasan HeOMyCTUMBIN )i JAHHOTO BEAOMOTO
(ILLEGAL DATA ADDRESS) |ycTpoiicTBa ajipec JaHHBIX.

03 [Henomyctumoe 3HaueHue Benuuuna, ykazanHasi B 1oJie JaHHBIX 3aMpoca, sSBIsSETCS
(ILLEGAL DATA VALUE) HEJOIYCTUMOM AJI TAaHHOTO BEJOMOI'0 YCTPOMCTBA.

04 |Ommbxka BenomMoro yctpoiictsa |Bo Bpemsi MOMBITKH BHITTOTHEHUS BEIOMBIM YCTPOWCTBOM
(SLAVE DEVICE FAILURE) |3anpoiueHHbIX JeicTBUI BO3HUKIIA HEUCIIPaBUMAas OLIMOKA.

05 |3anmepxka Taiim-ayTa Benomoe ycTpoilcTBO MpUHSIIO 3a1Ipoc, HO ero o0paboTka
(ACKNOWLEDGE) TpeOyeT JuinTenbHoro BpeMeHu. OTBeT popmupyercs ams
IIpEeIOTBpalIeHUs TallM-ayTa B BeayleM ycrpoiictse. [locie
3aBepILeHus: 00paboTKH 3arpoca BEIOMbIM YCTPOWCTBOM Be-
Jyliee yCTPOHCTBO MOXKET ITOYYUTh 3alpaliiBacMbIe JTaH-
HbIE.

06 |Bemomoe ycTpoOHCTBO 3aHSATO Benomoe yCcTpoiCTBO 3aHATO TUTEIHHOM 00pabOTKOM KO-
(SLAVE DEVICE BUSY) MaH/bl. Benymiee ycTpoicTBO MOXKET IMOIYYUTh 3alpallnBac-
MbI€ JJaHHBIE TIOCIIE MPEKPAIICHNS BEJOMbBIM YCTPOWCTBOM
BBITIOTHAEMBIX ONEPALINN.

07 |HeBbmomHuumasi GyHKITUS BenoMoe ycTpoiCTBO HE MOXKET BBIIOTHUTh YKa3aHHYIO B
(NEGATIVE 3arpoce GyHKLIUIO. DTOT KOJ BKIIOYAETCS B HCKIIIOUUTEIb-
ACKNOWLEDGE) HBbIE OTBETHI Ha HEYJIAaYHbBIE 3aMPOCHI ¢ KomaMu pyHKIui 13

win 14 (dec). [y yTouHeHus! CUTyaluy Beayliee yCTpoi-
CTBO JOJIXHO BBIIIOJHUTH JUATHOCTUPOBAHUE BEIOMOTO
YCTPOUCTBA.

08 |Ommbxa 4eTHOCTH NaMITH BenoMoe ycTpoHCTBO MBITAETCS IPOUUTATH JAHHBIE U3
(MEMORY PARITY ERROR) [pacmmpenHoii mamsati, HO 0OHapYKHBAET OMUOKY YETHOCTH.
Benyiiee ycTpoiCTBO MOXKET C/IeiaTh HOBYIO MOMBITKY
MOCBIJIKH 3allpoca BEOMOMY YCTPOUCTBY.

9.10 Jlnsa BRIYMCIACHUS UKINYECKOTO M30BITOYHOTO KOHTpoJbHOrO Koaa (CRC-
KOJIa) UCTIONB3YETCs AITOPUTM, PEKOMEHT0BaHHbIN dupmoit Modicon.

9.11 bonee noapoOHyto nHpopMaiuio no nporokosy Modbus MOKHO MOTYy4YUTh
Ha calTax:
http://www.modbus.org , http://www.modicon.com/openmbus
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10 Peructpsbl npeodpazoBareis

10.1 IIpeobpaszoBarens NOAAEPKUBACT CIASAYIONINE MTApaMeTPphbl HHTEpPeiica:
— CKOPOCTh OOMEHA JTAaHHBIMU:
1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 6urt/c;
KOHTPOJIb YETHOCTH, HEYETHOCTH UITU OTCYTCTBHE KOHTPOJIS;
— ¢opmar coobmenuit RTU umn ASCII,
— aJpec ycTpoucTna B ceTu oT 1 1o 247;
MakcuMalbHas JyinHa nockliku Modbus 255 Oaifr.

10.2 Ilpwu BbllTyCKe U3 IPOU3BOJICTBA YCTAHOBIIEHBI CIIEYIONIUE MTapaMeTPhl UH-

Tepdetica:
— CKOpOCTh OOMeHa 9,6 Kout/c;
— KOHTPOJIb YETHOCTH OTKJIFOYEH;
— KOJIMYECTBO CTOII-OUTOB 2;
— ¢opmar cooOmieHUH RTU;
— azapec npeobpaszoBarens 1.

10.3 OOGmacth perucTpoBOM MaMSTH, MPEAHAZHAYCHHAS JJISI YTCHUSI M 3alHCH
nH(popmanuu, BKIrodaeT B ceds 181 peructp, B TOM yucie 3ape3epBUPOBAHHBIC IS
MoziepHU3aluu npeodpazoBarens peructpsl (Tabmuua 4). JIns ureHuss 10CTyNnHbI BCe
3THU PETUCTPHI (KPOME 3ape3epBUPOBAHHBIX ), & JUIsl 3AIIUCH TOJIBKO MX YacTh.

Tabnuia 4 coaepXKUT Clieyromne 0003HaAUYECHUS:

r — PErucTp JOCTYIEH TOJIBKO JJIS YTEHUS;

r/wX — peructp JOCTYNEH AJI YTEHHUs], a 3alMCh B TAHHBIN PErUCTp pa3peuicHa
pu yciaoBuM, 4to 6ut «X» B peructpe 0006h ycranosieH B «1» (yCTaHOBKa 3TUX O -
TOB BO3MOXKHA TOJIBKO C ITyJIbTa IpeoOpa3oBarelis, a cOpoc — Kak C MyJbTa, TaK U M0
CETH);

h  — cumBom, cTOSAIINIA B KOHIIE IIU(POBBIX BEIPAKECHHM, O3HAYAET IIECTHAIIA -
TEepUUHBIN opmar 0ToOpakeHUs MPEACTABICHHBIX BEJIMYUH.

Pesynbrar uzMepeHus TeMiieparypbl, MUHUMAJIbHBIA U MaKCUMAJIbHBIA MOPOTH
TEeMIIepaTypbl MpEACTaBIEHbl YeThIpExOalTHBIMU unciiaMu B (opmare float4 (Float
Single Format no IEEE-754), pasmemi€éHabIMU B perucTpax no npuHuuny big-Endian
(crapmmit mepBsIit). Hanpumep, usmepennas npeodpazosareneM temneparypa 7.63 °C
= 40F428F6h, npencrasnena kak 40F4h B peructpe BOh u 28F6h B peructpe Blh.

f2 — peructp cogepxut 3HaueHuE B (popmare ¢ MIaBaroIIe TOUKOH, T0CTyITHOE
JUISL 3alMCH TOJIBLKO 10 PyHKIMU 16 B ABa peructpa onHoBpeMeHHo. [Ipu nomnbiTke 3a-
MUCH OJTHOBPEMEHHO C IPYTUMH PETUCTpaMu OyJeT MOTyUYeH UCKITIOUUTEIbHBIN OTBET.
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Tabnuma 4 - PeructpoBas kapTa

Homep Onucanne Jocryn | ®yukuuu | Jonmycrumbie IIpumeyanue
perucrpa J0CcTyna 3HAYEHHUSA
0000h Yacrora nepenauu | r/wl 3,4,6,16 0000h-0007h | 0000h — 1200 6ut/c
«bAudy 1-7 0001h — 2400 6uTt/c
0002h — 4800 6ut/c
0003h — 9600 6uTt/c
0004h — 19200 6ut/c
0005h — 38400 owut/c
0006h — 57600 6ut/c
0007h — 115200 6uTt/c
0001h Kontpons r/'wl 3,4,6,16 0000h-0003h | 0000h — BeIKITFOYEH
«PAr 1y 0-3 0001h — BeIKITFOUEH
0002h — yétHocTH
0003h — HeuétHOCTH
0002h [TpoTtokon r/'wl 3,4,6,16 0000h, 0001h | 0000h — Modbus RTU
«Praky 0,1 0001h — Modbus ASCII
0003h CerteBoii azpec r/'wl 3,4,6,16 0001h-00F7h
npeoOpaszoBaress 1-247
«Adry
0004h PasnenmurenbHbiii | r/wl 3,4,6,16 0000h-00FFh | Tonbko s Modbus ASCITV
CHMBOJT JIJISI 0-255
ASCII
«5EPy
0005h INomoxenune gecst- | r/w2 3,4,6,16 0000h-0004h | 0 -« Oy
TUYHOU TOUKHU 0-4 -« Oy
«dPy 2.« 00y
3-« 000y
4 - 0000y,
0006h Pa3pemenue no- r/wl 3,4,6,16 0000h 6ut 0 — HaCTPONKU ypOBHS
CTyIa K HaCTpPOii- MOKHO Tob- | «9EE» (MeTpomormueckue)
kaM «~ 3.Eny KO 3alPETHTh | GuT 1 — HACTPOUKH « I
AOCTYII KO 6uT 2 — HacTpoiiku «A. 1y
BCEM Ha-
CTpOMKaM
0007h- 3ape3epBUPOBAHO
-006Fh
0070h, CnyxeOHbIit
0071h
0072h, 3ape3epBHpPOBAHO
0073h
0074h, CayxeOHbIit
0075h
0076h, CayxeOHbIi
0077h
0078h, 3ape3epBUPOBAHO
007%h
Cmp.
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Homep Onucanue Hoctyn | ®yuknuu | Jomyctumbie IIpumeyanue
perucrpa AocTyna 3HAYeHUsl
007Ah, CornpoTuBieHue /w2 34,16 42200000h- UYucno B popmare float4,
007Bh TEpMOpE3UCTOpa 2 45098000h B OMax
mipu 0 °C 40-2200
«rEDy
007Ch, MuHuMmanbpHOe /w2 3,4,16 C4F9E000h- | Yucno B hopmare float4.
007Dh 3HaueHue umeps- | f2 461C3CO00h Tonpko U151 peKMMOB U3MeE-
€MOI BETTMUYHUHBI -1999...49999 | penus 0, 1 u 2 (cMm. peructp
JUIS TIepecyeTa B 0084h), nisa quanasoHa u3-
3HAUYCHUE UH]IUKA- mepenuit 0 u 1 (cM. peructp
MU 0089h)"
007Eh, MakcumanbHOe /w2 3,4,16 C4F9E000h- | Yucno B hopmare float4.
007Fh 3HaueHue umeps- | f2 461C3CO00h Tonpko U151 peKMMOB U3MeE-
€MOIi BETTMUHHBI -1999...49999 | penus 0, 1 u 2 (cM. peructp
JUIS TIepecyeTa B 0084h), nisa quanasoHa u3-
3HAUYCHUE UH]IUKA- mepenuit 0 u 1 (cMm. peructp
MU 0089h)"
0080h, 3HaueHue UHIUKa- | 1/wW2 3,4,16 C4F9E000h- | Yucno B hopmare float4.
0081h LY 111 MUHU- 2 461C3CO00h Tonpko U151 peKMMOB U3MeE-
MaJbHOTO 3Ha4e- -1999...49999 | penus 0, 1 u 2 (cM. peructp
HUS U3MEPSEMOM 0084h)"
BEJIMIMHBI
« lnE”. »
0082h, 3HaueHue UHANKA- | /W2 3,4,16 C4F9E000h- | Yucno B popmare float4.
0083h IIUH JUISI MaKCH- 2 461C3C00h ToNbKO 11 pEKUMOB U3ME-
MaJbHOTO 3Have- -1999...49999 | penus 0, 1 u 2 (cM. peructp
HUS U3MEPIEMON 0084h)"
BEJIMYMHBI
0084h Pexxum n3mepenus | r/w2 3,4,6 0000h-0005h | O - u3mMepeHne HaNPsKEHMUS;
npeoOpa3zoBaTens 0-5 1 - u3mMepeHune conpoTusIe-
(THIT BXOIHOTO HUS,
curnana) «k 1P 2 - U3MEpEHNE TEMIIEPATYPbI
TEPMOPE3UCTOPOM;
3 - U3MepeHue TeMIeparypbl
TEPMOIIAPOH;
4 - u3MepeHue TeMIeparypbl
CBOOOJTHBIX KOHIIOB TEPMO-
napsl
0085h- 3ape3epBUPOBAHO
0087h
0088h @yHkuus npeod- | r/w2 3,4,6,16 0000h-0001h | O - nuHeltHOE peoOpa3oBa-
pa3oBaHUs BXO/- 0-1 HHE;
HOTO CUTHaJa 1 - u3BNEUEHHNE KBAPATHO-
«Funcy T'O KOpHS
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Homep
perucrpa

Onucanune

Joctyn

DOyHKUUH
aocTyna

JonycTumsle
3HAYCHHUSA

IIpumeyanue

008%h

Jnana3oH usmepe-
HUH BXOJIHOTO
curnana « 2L ALy

/w2

3,4,6,16

0000h-0005h
0-5

ToabKo 1151 peKUMOB U3Me-
pernst O m 1:V

0 - oToOpaskeHe U3MEpPEH-
HOM BeTMYMHBI 0€3 U3MeHe-
HUH;

| - mepecuer n3mMepeHHOU
BEJIMYMHBI 110 33/IaHHBIM
MOJIb30BaTENEM TpezesiaM
U3MEPEHHOT0 CUT'HaJIa
(peructpst 7C:7D u 7E:7F).
Tonbko 11 pexxuma n3Me-
penus O:

2,3,4,5 - nepecueTr u3MepeH-
HOUW BEJIMYHMHEI 110 JKECTKO
3aJJaHHBIM IpeesiaM U3Me-
PEHHOTO CUTHAJA!

2- (-1..1)B

3- (0...0,1)B

4- (0..1)B

5- (0...2)B

008Ah

Cxema nojgkJtoye-
HUS PE3UCTOPA
(Tepmope3ucTopa)
«5chy

/w2

3,4,6,16

0000h-0001h
0-1

ToJIBKO 11 pEKUMOB U3ME-
penns 2 u 3:
0 - yeTpIpEXNpPOBOAHAS
WIM JBYXIIPOBOJHAS;
| - TpéxnpoBoHasl.

008Bh

KomMmnencanus
TEMIIEPaTyphl CBO-
OOIHBIX KOHIIOB
TEepMOTIapbl

«E.LLE »

/w2

3,4,6,16

0000h-0001h
0-1

Tonpko It peXrMa n3Me-
penus 4:"

0 - BEIKIJTIOUCHA,

1 - BKTIOYEHA

008Ch

Tun cencopa

«5EnbSy,

/w2

3,4,6,16

0000h-000Ch
0-12

Tosabko 1151 pe)KUMOB U3Me-
pennst 2 u 3:"
THUII - pex.2
0- Pt
l- Pt
2- Cu
3- Cu’
4 - Ni
5-

6 -

7 -

8 -

9-

10 -

11 -

12 -

pex.3
Al
A2
A3

HNRZZOR-TO®

008Dh

Bpewms ycpenne-
mns «F 1LEy

/w2

3,4,6,16

0000h-001Eh
0-30

008Eh-
-00AEh

3ape3epBUPOBAHO

U3zm| Cmp.
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Homep Onucanue Hoctyn | ®yuknuu | Jomyctumbie IIpumeyanue
perucrpa AocTyna 3HAYeHUsl
00AFh Kon ommbxu r 34 0000h...000Fh | ITepeuenp koIOB OMINOOK:
0-15 cmotpu [Ipunoxenne I’
00BOh, Pesynbrar uzmepe- | r 3.4 00000000h- UYucno B popmate floatd
00B1h HUS B €IUHULIAX FFFFFFFFh
VHIMKAuU
00B2h- 3ape3epBUPOBAHO
-00B4h

U B opyzux pexcumax pezucmp ne ucnonvsyemcs
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11 Bo3moxkHBbI€ HEUCTIPABHOCTH M CIOCOOBI X YCTPAHEHUS

HeucnpasHoctn

BeposiTHast npuunHa

Cnoco6 ycTpanenust

JlokHbIEe TTOKa3aHUs
WHIUKATOpa

1. HeucnpaBHOCTH BXOZIHBIX LieNei IIpoBepuTh NPaBUIBHOCTH MOA-
2. BXOIHOM CHTHaJI IPEBBINIACT MAK- | KIIFOUEHUS
CHUMAJIbHO JIOITyCTUMOE 3HAYCHHE (cmotpu [punoxxenue B)

He cBeTtnTcs nagn-
Karop

OTCyTCTBYET AIIEKTPOITUTAHNE

[TpoBeputh pukcanuio pazbéma
ITpoBepuTh Lieny NUTaHUA

Uzm

Cmp. | Ne dokym.

lNodnuckb

Hama
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12 Texnuveckoe 00CJay:;KUBAHHE

12.1 TIpeobpa3zoBarenu moasiear MEPBUYHON U MEPUOJUIYECKON KaIUOPOBKE, a
TaKxe KaauOpOBKE MOCIE pEMOHTa C UCIOb30BaHUEM cxeM coeauHenuit (IIpunoxe-
Hue 3). KanubpoBka mpou3BOAMTCS MO METOJIMKE, M3JI0KEHHON B HACTOAIIEM PYKO-
BozacTBe ([Ipunoxenune XK).

PexomenayeMblil MHTEpBaI MEX1y KaJuOpOBKaMU — JiBa roja.

12.2 Texuuueckoe oOCTy>KMBaHUE MpeoOpa3oBaTesisi 3aKJIIOYACTCS B KOHTPOJIE
I[EJIOCTHOCTH JICKTPUYCCKUX COCAUHEHHH, a TaKKEe HACTPOUKE BXOJIHBIX U BBIXOJIHBIX
CUTHAJIOB, €CJIM TMOTPEIIHOCTh MpeoO0pa3oBareisi HE COOTBETCTBYET 3HAUCHUSIM, yKa-
3aHHBIM B 1I. 3.1.

12.3 Hacrtpoiika BXOAHBIX U BBIXOJAHBIX CUTHAJIOB OCYILIECTBISETCS 1O METOIM -
Ke, n3noxkeHHo B Muctpykuuun no Hactpoiike ABJ/II1.405100.006.021H», xotopyto
MOKHO 3aIllPOCUTh Y MPEANPUATUS-U3TOTOBUTENS.
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13 MapkupoBKa, yNIaKOBKAa, TPAHCIIOPTHPOBAHHUE U XPAHEHH

13.1 Ha nakieiike moj mpo3paqHON KPBIIIKOM peodpazoBareis (eclid OH B KOp-
myce) TOJKHO OBITh HAHECEHO:
— ycJ0BHOE 0003HaueHue mpeodpa3oBaress;
— HaMMEHOBaHME WJIM TOBAPHBINA 3HAK MPEANPUITUS-U3TOTOBUTEIIS.

13.2 Ha nakieiike, yKperjieHHON Ha 3aJHEH CTEHKe MpeoOpa3oBaress, JOKHO
OBITh HAHECEHO:
— ycioBHOe 0003HaUYCHHE TTPpeoOpa3zoBaTes;
— HAMMEHOBAHME W TOPTOBBIN 3HAK MPEANPUATUSI-U3TOTOBUTEIS;
— tun TepMmouyBcTBUTENBbHOTO AeMmenTa (HCX) - 3aBoackas HacTpoika, U MeCTO
JUJTS 3aIMCH TIOJIb30BATEILCKON HACTPOUKH;
— OCHOBHAsl ITOTPEIIHOCTh U3MEPEHUM;
— TMOPSAAKOBBIA HOMEP U I'OJ1 BBIYCKA;
— MApKHAPOBKA JIJI1 BHEIIHUX COCAUHECHUN;
— KOJI CTEIEeHH 3amuThl OT IbLIH ¥ BoAbI [P65 mis HIIT-11{M, IP54 nna HIIT-21{M.

13.3 IIpeoOpa3zoBaTenb U TOKYMEHTALUSI TOMENIAIOTCS B YEXOJ U3 MOJIUITHUIIE-
HOBOW TUIEHKU M YKJIAJIBIBAIOTCS B KAPTOHHBIE KOPOOKHU.

13.4 TlpeobOpa3zoBarenu TPaHCIOPTUPYIOTCA BCEMU BUAAMH 3aKPBITOIO TPaHC-
MOpTa, B TOM YKCJIE BO3AYIIHBIM, B OTAINIMBAEMbBIX T€PMETU3UPOBAHHBIX OTCEKaX B CO-
OTBETCTBHUU C MPABUIIAMHU MEPEBO3KU IPY30B, NCUCTBYIOIUMH Ha JAHHOM BHUJE TPAHC-
nopra.

TpancnoprupoBanue npeodpas3oBaTesieil OCYIIECTBISETCS B JACPEBSIHHBIX SIIHU-
Kax MJIM KapTOHHBIX KOPOOKax, TOMyCKaeTcsl TpPaHCIOPTUPOBaHUE MpeodpazoBaTesneii B
KOHTEHHEpPaXx.

Cnoco0 yknaaku npeoOpas3oBaresieil B SIIUKHA JOJKEH UCKIIOYaTh UX Mepeme-
[IEHUE BO BPEMsI TPAHCIIOPTUPOBAHMSL.

Bo Bpemsi morpy304HO-pa3rpy304HbIX padOT M TPAHCIIOPTUPOBAHUSA, SIIIMKUA HE
JOJKHBI TIOABEPraThCs PE3KUM yAapaM U BO3JIEUCTBUIO aTMOC(HEPHBIX 0CAIKOB.

Cpox npeObiBaHus TpeoOpa3oBaresell B COOTBETCTBYIOIIMX YCIOBUSAX TPAHCIIOP-
TUPOBaHUS — HE O0JIee IIECTU MECSAIICB.

13.5 IlpeoOpa3zoBarenn MOTyT XpaHUThCA KaK B TPAHCIOPTHOM Tape, Tak u 0e3
YIaKOBKHU. XpaHeHue npeoOpas3oBareneil B yHakoBKE JAOKHO COOTBETCTBOBATh YCJO-
BusiM 3(0K3) mo 'OCT 15150, a 6e3 ynakoBKH XpaHUTh Ha CTEUIAXKaX MO YCIOBUSIM
xpanenust 1(JI).

Cmp.
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14 TapaHTUM M3rOTOBUTEJISI

14.1 W3rortoButenb rapaHTUPYET COOTBETCTBHE MpeoOpa3oBaresnis TpeOOBAHUIM
TEXHUYECKUX YCJIOBUH TpPHU COOTIONCHUH TOTPEOUTEIEM YCIOBHM JKCIUTyaTalluy,
TPaHCHIOPTUPOBAHUS U XPAHEHUSI, yCTAaHOBJIEHHBIX HAcCTOSIIIUM PO,

14.2 T'apaHTHiHBIN CpPOK DKCIUTyaTalMy yCTaHaBIMBaeTcs 24 Mecsna co JIHS
BBOJIa B DKCIUTyaTaluIo, HO He Oosee 30 MecsLeB o JHA OTIPY3KH MOTPEOUTEIIO.

14.3 B caydae oOHapyxkeHHUsl TOTpeduTenemM Ae(EeKTOB MPU YCIOBUHU COOIIOEC-
HUS UM TIPABHII SKCIUTyaTalliy, XpaHEeHUs U TPAHCTIOPTUPOBAHUS B TEUCHUE TapaHTHIl -
HOTO CpOKa, MPEANPHUITHE-U3TOTOBUTENb O€3BO3ME3THO PEMOHTHUPYET WU 3aMEHSET
npeoOpa3oBaresb.

Cmp.
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15 Cgenenusi 0 pekjiaManusix

15.1 Ilpu orka3e B paboTe UM HEUCIIPABHOCTU MpeoOpa3z0oBaTesisi O BUHE U3I0-
TOBUTEJSI HEUCIIPABHBIN MPeoOpa3oBaTelb ¢ yKa3aHHUEM PU3HAKOB HEUCTIPABHOCTEH U
COOTBETCTBYIOIIMM aKTOM HAIPABISAETCS B aJIpeC NPEANPUSITUA-U3TOTOBUTEIS:

600016, Poccus, r. Bnagumup, yn. bonemas Huxeroponackas, nom 77, kopryc 5
3A0 «HIII «ABTromMaruka»
Ten.: +7 (4922) 779-796, +7 (4922) 475-290; dakc: +7 (4922) 215-742

Cmp.
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Ipuiaoxenue A
I'abapuTHbBIC H MOHTAXKHbBIE Pa3Mepbl

Pucynok A.2 - Monrtax HIIT-2I{M.B Ha TpyOy

Cmp.
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Hpuioxenue b
PacnoJioxkeHue OpraHoB ynpaBJeHUs] M COCIMHUTEIbHBIX KJIEMM
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Pucynok b.1 - Pacnionoxenue kjieMM Ha 1j1aTe BXOJOB (HIKHEH 111ate)
npeobpazosarens HITT-11UM.B, HITT-2IIM.B

Cmp.
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Oxonyanue npuioxenus b

—

|t

Pucynok b.2 - Pacnonoxenue opraHoB ynpaieHuUs (KpbIIIKa CHITA)
Ha BepXHe# miare (1miare nHauKanun) npeoodpaszosarenst HIIT-xI[M.B

Cmp.
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Ipuiaoxenue B
CxeMbl BHEIIHHUX COCUHEHU N

Bxop Bxon
112[ 3[4 121314
| |
U Bxt K/ Bx-
+ -
@) NOOKIIOYeHUe HANPAHCEHUS 0) nOOKIIOYEHUE MEPMONApPbl
Bxon Bxon Bxon
112]3]4 112] 3|4 1121314
R R R
8) 2-npoBoOHOE NOOKIIOYEHUE 2) 3-nposooHoOe nooKIUeHUe 0) 4-nposooHoe nooKIoUeHUe
conpomuenenus uiu TC conpomuenenus uiu TC conpomugnenus uiu TC

Pucynok B.1 - IlonkitoueHne BXOJIHBIX CUTHAJIOB U TEPMOUYBCTBUTENbHBIX AnemMeHToB K HITT-11{M

BeinocHo# TEpMOMETD
COMIPOTHUBIIEHUS Kabers ¢ asyms HIIT-2IIM

BUTBHIMH MapamMu Bxon
1

2
>3
4

a) 4-npoeoonoe nookaouenue gvinoctozo TC

HIIT-2LIM
BrinocHas Bxox
TepMonap a KomneHcanuoHHbI _| ]
+ C MPOBO/JI >
o 3

0) nookmouerue biHocHOU TII KoMneHcayuoHHbLIM NPOBOOOM

Pucynoxk B.2 - ITonkntouenue BBIHOCHBIX JaT4yukoB K HITT-21IM

Cmp.
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OxoHyaHue npuioxenus B

Kommberorep
Rv Hopt
HIIT-IM -
X X P S_Jr [IpeoGpa3oBaresb
3, At - GND| wuHTEpdeiica
o
= B- IIpeobpaszosamensy unmepgetica
= GND C 2an1b8AHUYECKOU U30TAYUEU
u numanuem co cmopoHuvl RS-485
1] +24 B Biok
-------- 9 GND | THTaHns

v .
l

=
5
0o
j=
<
3

2 A+
2 -Hﬁ" 1] +24B
u
? B-
P
= GND

Rv

3azemnsames moavbko 6 0OHOU MouKe

Rv =120 OM — 6o1nos60e conpomuenenue nunuu céazu

Pucynok B.3 - Bxitouenue rnpeoOpas3oBaresiell B J0KaJIbHYIO CETh

Cmp.
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Hpuiaoxenue I
Bo3MoxkHbIe 01IMOKH

Nuanukanna | Kox Mpuyuna
Olh |- BHyTpeHHss omMOKa CBA3M HU(POBON M aHAJIOTOBOM YacTel mpeodpasoBare-
st
02h |- kopoTKO€ 3aMbIKaHUE BXOIHOM LienH Npeodpa3oBarelis (B peKUMe U3MEPEHUs
COMPOTHUBIICHUS)
03h |- oOpbIB JaTUMKa CONPOTHUBIECHHS HIIM NPEBHIMICHUE HAIPSIKEHNUS BO BXOJHOM
1enu mnpeoOpa3oBaTes
04h |- xopotkoe 3ambikanue (R <1 Om) gatunka TCK
05h |- o6psB (R > 1,5 kOm) natunka TCK
E-rrb 06h |- BXOIHOM curHaI 3a NpejeaMy AUana3oHa U3MepeHuil
Cmp.
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Hpuiaoxenue /|
Pexum «Hacrpoiika»

1.1 Ha3nayenue kHONOK B pe:xume «Hacrpoiika»

@ -k CIIeIyIONEMY TIYHKTY MEHIO, YBeInueHne 1udpsr;
- K IPEBIAYIIEMY MYHKTY MEHIO, BIIPABO IO TMO3ULIUSIM TUGD;
- BIPABO IO MEHIO, BEIOOP U BJIIEBO MO MEHIO C (PUKCAITHCH.

.2 AJropurm BBOJAA YMCJIOBBIX 3HAYECHU M
Jlyist BBIOOpA HY>KHOTO paspsijia HaXKUMAaTh ©, IIPA 3TOM MUTAIOLIMKN pa3psia UH-
JUKaTopa OyJeT CMENaThCsi BIIPABO:

\VAV

:

NN

JIns u3MeHeHus 3Ha4YCHUsl JAHHOTO paspsija HaXUMaThb @, [P 3TOM 3HAUYECHUE
paspsiga OyneT yBenmuuuBatbes oT «0» mo «9» mukmmuecku (0, 1, ..., 9,0, 1, u T.a.). [Ipu
M3MEHEHHUH CTapIIero paspsjia 3HaUCHUE MEHSETCs OT «—1» 1o «9» (eciu 310 AoImyc-
KaeTcs JyUIsl JaHHOM ycTaBKu). I3MeHeHue 3HaueHus J1I000To U3 pa3ps/ioB HE BIUSET Ha
OCTAJIbHBIE Pa3ps/ibl, €CIM TOJIBKO 3HAYCHUE YMCIa HA WHIMKATOPE HE MPEBBIIIAECT
MAaKCHUMaJbHO BO3MOXHOTO 3HAYEHHS JAHHON YCTaBKH.

1.3 Bxoa B MeHI0 BLIOOPAa YPOBHSI HACTPOUMKH
Bxon B meHro ocymiectsisieTcs U3 pexnma «M3mepenne» oqHOBPEMEHHBIM Ha-
xarrem kHomok @ u © (pacnonoxkenue kHomok cmMoTpu [lpunoxenune b, PucyHok
b.2). ITpu 3TOM Ha UHAMKATOPE MOABUTCS HAAIUCH 51

J1.3.1 BriOpaTh HYXHBII YpOBEHb HACTPOHUKHU KHOITKOM @ wm ©:

- YpOBEeHb KOH(PUTYpAIIMU aHAJIOTOBOTO BXO/Ia;

- YPOBEHb HACTPOUKHU MapaMeTpoB UHTEpeiica;

- CEpBUCHBI YpPOBEHb (BOCCTAHOBJIEHHUE 3aBOACKHX HACTPOEK M CMEHa
KO/a JIocTymna K ypoBHaM «A. 17y« 5» ).

Jlyist BX0o/1a B BRIOpAHHBIN TyHKT MEHIO HAXaTh KHOIKY @, [Ipu 5TOM Ha MHIKKA-
TOPE MOSBUTCS MPUNIALIEHUE BBECTH KOJ JOCTYIIA ISl JAHHOTO YPOBHS:

\J

ooog; - YCTBIPEC HYJIA, JICBBIA MHTaET.

m

Ilpumeuanue - Ecnu k00 0ocmyna K 0annomy ypoenro Hacmpoiiku ycmanoenen «0000», mo
6X00 6 COOMEEemcmeyIouwiUil ypoeeHs HACMPOUKU 0yOoem npou3zeooumscsa 6e3 3anpoca Kooa
Jdocmyna, Ha UHOUKamope cpasy noasumcs nepeviii nynkm menwo. Ilpeonpuamuem-uzzomo-
eumenem yCmaHnoeieHovl KOObl 00Cmyna K yposHam «A.iny, «rS», pasusvie «0000», a k yposhio
«rSt» - «1945».

Kuonkamu @ u © Beectu xox JOCTYTIA.

[TonTBepaUTH KOJ, HA)KaB HA KHOIIKY @. Ecm ko JIOCTyTa BBEIEH HEIPaBUJIIb-
HO, TO TIpeoOpa3oBaTeb Bo3Bpamaercs B pexum «M3mepenne». Eciau xoa nmpaBuiib-
HBIW, TO HA UHIUKATOPE BHICBETUTCS MEPBbIM MYHKT MEHIO JAHHOTO YPOBHS.

Cmp.
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Pexum «Mamepenme» :  |123Y4
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J1.4 Kondurypanus anasorosoro Bxoaa «F. 1m

J1.4.1 HacTpoiiku NMaHHOTO YpPOBHSI MOTYT OBITH JOCTYITHBI Yepe3 IMOCIeI0Ba-
TenbHBIN uHTEpdeiic (cmotpu 1. J1.5.9 ).

J1.4.2 Bxox B MEHIO KOH(UIYpalliM aHAJIOTOBOTO BXoza «H. 1ny mponsBomutcs B
cootBercTBuu c 1. J1.3.1 .

J1.4.3 B MeHro KOHQUTYypaIuy aHaJIOTOBOTO BXO/a KHOIKON ® wm © BBIOPATH
HY>KHBIM ITyHKT:

- 3a1aHUE TIOJIOKEHUS JECATUYHON TOUYKHA HAa NHJUKATOPE;
F L E| - 3ananue gncna ycpeqHsaeMbIX H3MepeHMii;
- 33/IaHUE THUIIA BXOJHOI'O CUTHAJIA;
SLAL|- sananme muamasona (IIkambl) H3MEPEHHI HANPSIKEHHS «W» UIH COMPO-
TUBJIEHUS «I »;
inPL| - 3aanne HKHEro mpefena AWANA30HA M3MEPEHHH HANIPSIKEHHS «Uy
VLITH COTIPOTHBIEHHS «» B peskuMe ero cBoboanoro nimenenus «FrEEy;
inPH - 3amanne BepxHero mpenena Auama3soHa M3MEPEHMH HATIPSKEHHS «U»
VITH COTIPOTHBIEHHS «I» B pesKuMe ero cBoboanoro nimenenus «FrEEy;
indl| - sagamwe HmXHETrO mpesena AMANA30HA MHIMKAIMM HATIPSDKEHHS «Uy
VITH COTIPOTHBIEHHS «» (kpome pexuma «A3. 15x);
indH| - 3ananme Bepxmero mpesena AWaNa3oHa WHANKAINE HAPSKEHHS Uy
VITH COTIPOTHBIEHHS «» (kpome pexuma «FA3. 15y);
- 3a71aHie (QYHKIMM TTpeoOpa3oBaHusl AMaNa3oHa U3MEPEHUN B Juara3oH
VHINKAIMH HATIPSOKEHHS «Uy, COMPOTUBIEHUS «» (kpoMme pexuma «A53. 15y);
5E n3|- BRIGOP TEpPMOUYBCTBUTENBHOTO dTeMeHTa s « Ex» mmn «k e x;
- 3aganue conportusnerns TC mpu 0 °C g «r Ex;
- BBIOOp CXEMBbl MOAKIIOUEHUS PE3UCTOpa «» WIM TEPMOPE3UCTOpPA
«rby;
- BKJIFOUEHHUE/OTKIIIOUEHHE KOMIIEHCALUU TeMIIepaTypbl CBOOOIHBIX KOH-
I[OB TepMOmaphl Ut «k £ ».

Haxarp KHOIIKY @ 15 BXOZA B BBIOpAaHHBIN ITYHKT MEHIO, IPU 3TOM Ha WHIUKA-
TOpPE MOSBUTCS MEPBBIN ITYHKT CIECIYIOLIETO MEHIO.

Hpumeuanue - Hanuuue unu omcymcmeue nynHKmos Menio C653aH0 ¢ 6bLOPANHBIM MUNOM
6xo00noz20 cuznana «E 1Py u ouanazonom usmepenuii «5LAL y,

J1.4.4 3amanue TIONOXKEHNS eCATUYHON TOUKY Ha MHAEKaTope «dP).

B mento 3aganusa koHdurypauuu a"anporoBoro Bxoxaa (m. /[.4.3 ) HaxuMmarb ©
win @ 10 nosiBneHus Ha MHJMKATOPE:

Haxarp KkHOTKY @, IpH 3TOM HAa WHIWKATOpPE TMOSBUTCS OTOOpaKEHUE paHee
COXPAaHEHHOTO TOJOKEHUS I€CATUYHOM TOUKU, HATPUMED: .

Kuomkoit © win @ BbIGpaTh HYKHOE TIOTOKCHHE:

Cooo, [ood, (oo, O we O

I[JIH BbIXOJd U3 MCHIO HAKATb KHOIIKY @

Cmp.
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J1.4.5 3amanue uncia ycpeaasemsix usmepennit «F 1L Ey.

B Mento 3amanus xoHdurypamuu asajgorooro Bxoga (m. J[.4.3 ) Haxxumath ©
win @ 10 mosiBICHNS Ha MHEKATOpE: .

Haxarp kHOIIKY @, IIpY OTOM HAa UHJUKATOPE IOSBUTCS pPaHEEe COXPaHEHHOE 3HA-
YEHHE YUCIIa YCPEAHIEMBIX U3MEPEHHM, HAIPUMeED: .

Kuonkamu © u ® zagars Tpedyemoe 3HaueHue (oT Hyist 10 30). s Bexona ¢
COXpaHEHHEM M3MCHEHHIT Haxarh KHONKY .

J1.4.6 3amanue Tuna BxogHoro curnana «E 1Py,

B menro 3amanus xondurypanuu anaisoroporo Bxoaa (m. /1.4.3 ) Haxumarb ©
i @ 110 nosineHus Ha WHJIUKATOpE: .

Haxarp kHOMNKY @, P 3TOM HAa WHJUKATOPE MOSBUTCS OTOOpa)XKEHUE paHEe
COXPaHEHHOTO THUIA BXOJIHOTO CUTHAJIA, HATPUMED: .

Kuomxoit © nm @ BBIOPATH HY>KHBIW THUII:

b1 - HaIpsDKEHUE TTOCTOSHHOTO TOKa,

- COMPOTHUBIICHUE OCTOSHHOMY TOKY,

- mpeoOpa3oBaTesb CONPOTUBIICHUS,

- TepMonapa,

- IaTYMK TeMIeparypbl cBOOOIHBIX KOHIIOB Tepmoriapsl (TCK).

JI71st BBIXO/Ia C COXpaHEHUEM U3MEHEHUM HaKaTh KHOIIKY @.

J.4.7 3ananue nuanazoHa (IIKaJbl) U3MEPEHHUN HANpPsHKEHUS WM COMPOTHUBIIEC-
Hust « 3LAL

B mento 3aganusa koHdurypanuu arajoroporo Bxoaa (m. /[.4.3 ) Haxkumatb ©
win @ 1o nostBienns Ha nnukarope: [3CAL] .

Haxars kHonky @, mpy 5TOM Ha MHIMKATOPE IMOSBHTCS OTOOPAXKCHHE paHee
COXPaHEHHOTO IMAaNa30Ha BXOJHOIO CUTHAA, HallpuMep: :

Krorkoit © win @ BbIGpaTh HYKHbIH AHANA30H:

AJIST HAIIPAZKCHU S AJIsl COIIPOTUBJICHUS

O0- & -or0102B

O- I -or0m01B

O-0) -or0100,1 B

1- | - or muHyc 1 mo umtoc 1 B
FrEE| - 3anaérca nomp3oarenem FrEE| - 3amnaéres monp3oBatenem
A5..5 - yapukanms B BonbTax A5 .3 - unpukanms B omax

I[J'IH BbIXOZd C COXPAHCHUCM M3MCHECHHUHN HaXXaTh KHOIIKY @

Cmp.
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J1.4.8 3aganue HUXKHETO Mpejena Juana3oHa U3MEPEeHH HAMPSHKEHUS WIH CO-
npotusnenus « 1MPLy B pexume ero ceo6onuoro mamenenns «FrEEy.

B mento 3aganus koHdurypauuu a"anoroBoro Bxoxaa (m. /[.4.3 ) Haxumarb ©
wim ® 110 nosBenns na WHJUKATOPE: LioPL] . JlaHHBIN MYHKT TMOSBIISETCS B MEHIO,
TOJIBKO KOTJIa 3aJlaH PEXKUM CBOOOJIHOTO M3MEHEHMSs jJuaria3oHa BXOJAHOTO CHUTHaja
«FrEEy,

Haxatb KkHOIIKY @, IIpU 3TOM Ha UHAUKATOpE MOSBUTCS paHEee COXPaHEHHOE 3Ha-
YeHUE HIKHETO MpeJiesia IUana3oHa B eUHUIIAX U3MEPEHHsI 3aJJTaHHOTO BXOJTHOTO CHT-
HaJja, HalpuMep: 0504 .

Kuonkamu © u @ Beectn HOBOE 3HAYCHHE HUKHETO npeaena auanasona. Bos-
MO>KHBIE 3HaYeHUS OT «-1999» 10 «9999» Ge3 yuéra momoKeHus 3arsITOu.

JIns1 BBIXO/1a C COXPAHEHUEM U3MEHEHUM HAXKaTh KHOIIKY @.

J1.4.9 3amanue BepXHEro npenenia Auana3oHa U3MEPEHUN HaNpsKeHUs WIN CO-
npotusnenns « 1nMPHy B pexxume ero ceo6oanoro mmenenus «FrEEy,

B MeHio 3aganus koHpurypauuu axajgoroBoro Bxoga (m. J1.4.3 ) Haxumarb ©
wi @ 1o nosieHus Ha nupukarope: LinPH| JTanubiii myHKT mosBIISIETCS B MEHIO,
TOJILKO KOTJa 3aJjaH PEXHM CBOOOJHOTO W3MEHEHHS aHMama3oHa BXOIHOTO CHUTHAJa
«FrEEy,

Haxarp kHOTIKY @, [IPY 3TOM Ha MHJUKATOPE MOSBUTCS PaHEE COXPAaHEHHOE 3HA-
YEHHE BEPXHETO Mpeerna Auana3oHa B eAMHUIIAX U3MEPEHUSI 3aJITaHHOTO BXOAHOTO CHUT -
Haja, HalpuMep: (500 .

Kuonkamu © u ® Beectu HOBOE 3HAUCHME BEPXHEro IMpejena auanazoHa. Bos-
MOXKHBIE 3HaYEHUS OT «-1999» 10 «9999» Ge3 yuéra moaoxKeHus 3arsITou.

I[J'ISI BbIXOJlda C COXpPaHCHUCM W3MEHEHUN HaXaTh KHOIIKY @

J.4.10 3agaHue HUXKHEro Mpejena Auana3oHa MHAUKAUWK HalpsHKeHHs, TOKa
mwin comnporusieHns « 'ndly (kpome pexnMa MHINKAINM B €IMHMIAX H3MEpPCHHS
«A5.15y).

B MeHro 3amanust koHurypanuu anajgoroBoro Bxoga (m. /1.4.3 ) Haxxumarhb ©
wmt @ 1o nosenenus ua WHJIUKaTOpeE: . JIaHHBI MYHKT HE MOSBIISICTCS B
MEHIO, KOT/1a 33J]aH PEXKUM UHAUKAIIMY B €IUHUIIAX U3MEPEHUS «A5. 15y,

Haxarb kHOTIKY @, MIPU ATOM Ha UHJUKATOPE MOSBUTCS paHee COXPaHEHHOE 3HA-
YeHHE HUKHETO Mpejiesia 1uana3oHa B eJMHUIIAX U3MEPEHUS 3aJJaHHOTO BXOJHOTO CHUT -
HaJja, HalpuMep: 0500 .

Kuonkamu © u @ BpecTy HOBOE 3HAUECHME HIKHETO npenena auanasona. Bos-
MOXKHBIE 3HaYEHUSA OT «-1999» 10 «9999» Ge3 yuéra mogoKeHHs 3aIsITOM.

I[J'IH BbIXOJlda C COXpPAaHCHUEM U3MEHCHUHN HaXKaTh KHOIIKY @
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J.4.11 3ananue BepxHero mpejelia Auana3oHa WHIWKAIUKA HAPSKEHUS WIN CO-
npotusnenus « 'ndHy (kpome pexxnma mHAMKAIMHK B equHANAX H3Meperus «H 9. 15y).,

B mento 3aganus koHdurypauuu anaisoroBoro Bxozga (m. J[.4.3 ) Haxumarb ©
wim @ 1o noseienus Ha WHJWKATOpE: . JIaHHBIM TYHKT HE TIOSBISCTCS B
MEHIO, KOTJIa 3a/1aH PEKMM MHIMKAIMY B eMHUIAX n3Mepernus «A5. 15y,

Haxath kHOTIKY @, IIPU ATOM Ha UHJUKATOPE MOSBUTCS paHee COXpaHEHHOE 3HA-
YeHHe BEPXHETro Mpejiesa Auana3ota B eAMHUIAX U3MEPEHUs 3aIaHHOTO BXOJTHOTO CHT -
HaJjia, HalpuMep: :

Kuonkamu © u @ Beectn HOBOE 3HAUCHHE BEpPXHETO0 Mpejena quanazona. Bos-
MOJKHBIE 3HaYeHUS OT «-1999» 10 «9999» Ge3 yuéTa mojaoKeHuUs 3arsITOu.

J11st BBIXOZ]a C COXpaHEHHEM U3MEHEHHMI HaXKaTh KHOIKY @.

J.4.12 3apnanue GyHKIMHM MpeoOpa3oBaHUs JUana3oHa U3MEPEHUN B Juaria3zoH
VHMKAINN HaNPSHKEHUS, TOKA MM conpoTuBienus «Funcy (xpome pexxuma nHanka-
i B enuHnnax maMepenus «HA9. 15y).

B mento 3aganus koHdurypanuu araioroporo Bxoaa (m. /[.4.3 ) Haxkumarb ©
win @ 10 MOsBICHHS HA MHIHKATOPE: . JlaHHBIM MYHKT HE MOSABIAETCS B
MEHIO, KOT/Ia 33J1aH PEXXUM HHANKALIMH B eTHANAX n3Meperns «A5. 15y,

Hasxarb kHONKY @), [IpH 5TOM Ha HHIMKATOPE IOSBUTCS PAHEe COXPAHEHHOE 3Ha-
yeHue QyHKUIUU MpeoOpa3oBaHusl, HAPUMED: .

Kuonkoit © mm @ BBIOpATh HOBOE 3HAUYCHHUE (PYHKIIUU TPeoOpa30BaHMUS:

- TMHENHHOe TpeoOpa30BaHuE;

29r E| - npeo6pazoBanne ¢ KopHEH3BIECUEHHEM.

JUiist BBIXOZA C COXPAHEHHEM H3MEHEHHI HaXaTh KHOIKY @,

J1.4.13 BbI60p TepMOUyBCTBUTEIBHOTO 3MeMeHTa « 2Em 5y i tunos BxomHOTrO
curHana «r Ey» wm «Ecy.

B mento 3aganus koHdurypanuu asaioroporo Bxoaa (m. [[.4.3 ) Haxkumarb ©
i @ 110 nosiBneHus Ha WH]IUKaTOpE: . JIaHHBIN TyHKT MOSBIISIETCS B MEHIO,
TONBKO KOT/IA 3a1aH THII BXOAHOTO curHana «~ Ey mm «E ey,

Haxarp kHOIKY @, IpU 3TOM Ha WHJMKATOpPE MOSIBUTCS paHEE COXPaHEHHBIN
TEPMOUYYBCTBUTEIILHBIN AJIEMEHT, HAIIPUMED: .

Kuonkamu © u @ BBIOpATh HOBBIM TEPMOUYBCTBUTEIIbHBIN JIIEMEHT:

s «Ec », o «r E », TepMonpeodpa3oBaTe/ib CONPOTHBJIEHUS
Tepmonapa no 'OCT P 8.585: no 'OCT 6651:

- A-1 (TBP) L (TXK) - rtatuna (TCIT) o = 0,00385 °C”!

- A-2 (TBP) - M (TMK) - iatnsa (TCIT) o= 0,00391 °C!

- A-3 (TBP) - N (THH) -mens (TCM) o= 0,00426 °C"'

B -B(TIP) - R (TTII) -mems (TCM) o= 0,00428 °C”'

- E (TXKn) - S (TII) - mukens (TCH) o= 0,00617 °C!

- J (TXKK) - T (TMK)

-K (TXA)

I[J'IH BbBIXOZd C COXPAHCHUCM M3MCHECHHUHN HaXXaTh KHOIIKY @
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J1.4.14 3ananwue 3nauenns compotusienns TC mpu 0 °C «rEDy (Tomexo xorma
3aaH TUI BXOJHOTO CUTHANA « E ).

B mento 3amanus koHdurypauuu ananoroBoro Bxoxaa (m. [[.4.3 ) Haxumarb ©
i @ 10 nosiBneHns Ha VHJIUKATOpE: . JlaHHBIN MYHKT NOSBISETCS B MEHIO,
KOT/Ia 3a7aH THII BXOJHOTO cHTHama «E» - TepmompeoGpa3oBaTens compoTHBIEHHS
(TC).

Haxarb KHOIKY @, Py 3TOM Ha MHAMKATOPE MOSBHUTCS OTOOpaKeHHE paHee
COXPaHEHHOTO MONOXKEHUs AecaTHuHoM Touknu ansa «~ k£ Oy, manpumep:

Kuonxoit © nm @ BBIOPATh HYKHOE MOJIOKEHHE:

Cooo, [ooo, (oo, O wae O

Haxarp KHOTIKY @, IIPY 3TOM Ha MHJUKATOPE MOSBUTCS PAHEE COXPAHEHHOE 3HA-
uenne conporusienns TC mpu 0 °C B omax, Hanpumep: U000

Ilpumeuanue - lloaenenue naonuceii uiu O3Hauaem, Ymo COXPAHEHHOE 3HA-
yeHue He Moxcem Oblmb OMOOPAINHCEHO C OCUCMEYIOUUM NOTIOHCEHUEM 0eCAMUYHOU MOUKU.
Haxemume © u 6600ume nosoe 3nauenue.

Krorkamu © u @ Beect HOBOE 3HAUCHHE conpotusienus TC npu 0 °C. Homy-
cTumble 3HadeHns oT 40 1o 2000. IIpu 0 < rE0 < 40 camxaeTcs TouHOCTS H3MEpEHHIL.
Ipu 2000 < rED < 6000 coxpamaercs auanason n3mepenwuii (CBepxy).

JUJ1sl TOBBILLIEHHUSI TOYHOCTH M3MEPEHUN PEKOMEHAYETCSI BBOAUTh HE HOMHUHAJb-
HOE, 8 U3MEPEHHOE ATAJOHHBIM OMMETPOM 3HAYEHHE COMPOTHUBIICHUS MOAKIIOUEHHOTO
TC npu 0 °C.

JUIsi BBIXOZIA C COXPAHECHHEM H3MEHEHHH HaKaTh KHOMKY @,

J1.4.15 BEI160p cXeMbl MOAKITIOUEHHs PE3NCTOpa HITH TepMOpe3ncTopa « 3¢ hy,

B mento 3aganusa koHdurypauuu ananoroBoro Bxoxaa (m. [[.4.3 ) Haxumarb ©
win @ 10 mosineHus Ha WHIMKaTOpE: . JIaHHBINA MYHKT NOSBIISIETCS B MEHIO,
TONBKO KOT/IA 33J1aH TUII BXOJHOTO CUTHAMA «» Uin « Ex.

Haxatb kHONIKY @, IIPU ATOM Ha MHJWKATOPE MOSBUTCA paHEe COXpaHEHHAs CXe-

Ma MOJKJIIOYEHHUS], HAIPUMED: .

Kuonkoit © mmn @ Bribpath HYKHYIO CXeMy HOIKTIOUCHHS:
- TPEXIIPOBO/IHAS;

- 9ETBHIPEXNIPOBOIHAS (MM JBYXIIPOBOJIHAS).

JUIst BBIXOIA C COXPAHCHIEM H3MEHEHHH HakaTh KHOMKY @

J1.4.16 BrxirodueHue/OTKIIOUEHHE KOMIIEHCALIUU TEeMIIepaTypbl CBOOOIHBIX KOH-
o Tepmomnapsl (TCK) «edey s «Ecy.

B MeHio 3aganust konpurypanuu axajgoroBoro Bxozga (m. /1.4.3 ) Haxumarb ©
wi @ 10 nosineHus Ha WUHJUKATOpE: e 1 JIaHHBIM TYHKT MOSIBISIETCS B MEHIO,
TONBKO KOTJIA 3a71aH THII BXOJHOTO curHanma «k ey,

HaxaTb KHOIIKY @, IIPU ATOM Ha MHJIMKATOPE MOSIBUTCS paHEE COXPaHEHHBIN pe-
KUM KOMIIEHCAllMH, HAalIpUMED: :

Kuonkoit © nm @ BBIOPATh HYKHBINA PEXHUM:
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- komneHcanuss TCK BkiroueHa;
- komnencaiusa TCK orkirouena.
JIns1 BBIXO/IA C COXpAHEHUEM W3MEHEHUIN HaKaTh KHOMKY @.

J.4.17 Jlns Beixona B pexuM «l3mepeHue», HaxuMarb © wm ® 1o nossie-
Hus Ha nHAuKarope: ouE | u maxats kHOMKY @.

J1.5 Kondurypauus unrepdeiica «r 3y

J1.5.1 Hactpoliku 1aHHOTO YPOBHS IOCTYITHBI Y€pe3 MOCIEI0BATEIbHBIA UHTEP-
deiic (cmotpu 1. /1.5.9).

J1.5.2 Bxop B pexHM HACTPOWKM MapaMeTpoB MHTepdeiica «~ 3y IpOM3BOAUTCS
B cooTBeTcTBMH ¢ 11. J[.3.1 .

J1.5.3 Kuormxoit © wm @ BBIOpATH MapameTp uHTepdeica st HaCTPOUKH:
- CKOPOCTbh OOMEHA JTAHHBIMH,

- azipec ipeoOpaszoBaress B CETH,

- KOHTPOJIb YETHOCTH,

Pr okl - nporokon o6MeHa TaHHBIMH,

- cuMBOJI pazaenurens s npotokona Modbus ASCII,

- TOCTYII K HACTpOHKaM 4epe3 Mociae10BaTeIbHbIi HHTEpPEiic.

J1.5.4 Hacrpoiika ckopocTu o6MeHa nanHbMu «bAud).

B mento BeiOopa mapamerpa untepdeiica (1. J1.5.3 ) Haxkumarpb © wu @ 10 1o-
SBJICHUSI HA UHJIMKATOPE: EAud .

JIyist “3MEHEHUsI CKOPOCTH OOMEHA JTaHHBIMH HAXaTh KHOIIKY @, pu 3TOM Ha
WHJUKATOPE TOSBHUTCS paHEe COXpaHEHHOE 3HAYEHUE CKOPOCTH OOMEHa JaHHBIMH,

HaIpuMep:
~ 1,2 K6ur/c,
— 2,4 Kéur/c,

— 4,8 Kéur/c,
—9,6 Kéur/c,
— 19,2 Ké6ur/c,
— 38,4 Kéur/c,
— 57,6 Kéurtl/c,
I 154] —115,2 K6ur/c.
Kuomnkoiit © nmu @ BBIOpaTh TpeOyeMoe 3HaUCHHE.
I[JI}I BbBIXOZd C COXPAHCHUCM W3MEHEHNI HaXXaTh KHOIIKY @

J1.5.5 3anmanme agpeca npeoGpasosarens B cetn «Hdry.

B mento BeiOopa napamerpa untepdeiica (1. J1.5.3 ) Haxkumarp © wu @ z0 1o-
ABJICHUS HA UHJIMKATOPE: Bdr_|.

Haxatp KHOTIKY @, IIPU ATOM Ha UHIUKATOPE MOSIBUTCS paHEE COXPAHEHHOE 3HA-
YeHUe ajJipeca, Hanpumep: :

Kuonkamu © u @ sazars Tpedyemoe 3Hauenue (ot 001 mo 247).

JIns1 BBIXO/A C COXpaHEHUEM NU3MEHEHHUM HaKaTh KHOIIKY @,
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J1.5.6 Hactpoiika korTpons uétHocTH uuTepdeiica «PAr 1y,

B menro BeiOopa mapametpa unrepdeiica (1. [1.5.3 ) HaxxumaTh © i ® 1o no-
SABJICHUS] HA UHIUKATOPE: .

Haxarp kHOIIKY @, IIPYA 3TOM Ha MHJIMUKATOPE MIOABUTCS paHEe COXPaHEHHOE 3Ha-
YeHUE KOHTPOJISI YETHOCTH, HAIIPUMED:

— KOHTPOJIb YETHOCTHU BBIKIIIOYEH,

— KOHTPOJIb 110 YETHOCTH,

— KOHTPOJIb 110 HEYETHOCTH.

Kuonxoit © nm ® BBIOpATh TpeOyeMoe 3HaUCHHE.

JUIsi BBIXOZIA C COXPAHECHHEM H3MEHEHHH HaKaTh KHOMKY @,

J1.5.7 3ajmaHue mpoTOKoNa 06MeHa JaHHBIMHU 1o uHTepdeiicy «Praky.

B mento BriOopa mapamerpa untepdeiica (1. J[.5.3 ) Haxxumath © i @ 10 no-
SBJICHUS] HA UHIUKATOPE: :

Haxarb kHonky @, mpu 3TOM Ha HHIMKATOpPE MOSBUTCS PAHEE COXPAHCHHBI
IIPOTOKOJ OOMEHa JaHHBIMU TI0 HHTEp(]eiicy, Hanpumep:

— npotokost Modbus RTU,

— npotokon Modbus ASCII.

Kuomnkoit © nmu @ BBIOpATh TPeOyEeMBIi MPOTOKOJI 0OMEHA IaHHBIMU.

J1J1st BBIXOA C COXpaHCHHEM H3MEHECHHI Ha)KaTh KHOIIKY @.

J1.5.8 3amganue cumBoOIa pa3faeauTes I MPoTokoia ooMeHa qanHbIMu Modbus
ASCII «5EP),

B mento BeiOopa mapamerpa untepdeiica (1. J1.5.3 ) Haxxumath © i ® 1o no-
SBJICHUS] HA UH/IUKATOPE: :

HaxxaTh KHOTIKY @, IIpY 3TOM Ha MHAUKATOpE MOSIBUTCS paHee COXpaHEHHOE 3Ha-
YeHUE Pa3AeIUTENbHOTO CUMBOJIA, HATPUMED: :

Kuonkamu © u @ sanars TpeGyemoe 3HaueHue (0T HylIs 10 255).

J1Jist BBIXOA C COXpaHEHUEM U3MEHEHUI HaXKaTh KHOMKY .

J1.5.9 3ananue noctyna K HacCTpoWKam mpeoOpazoBaTelis yepe3 MociIe 0BaTelNb-
HBIH nHTEpdEiic «r 3Ny,

B meHro BeiOopa napamerpa unrepdeiica (1. [1.5.3 ) Haxxumarh © wu @ 10 no-
SIBJICHUSI HA UHAUKATOPE: .

Haxarp KHOIIKY @, IIPY 3TOM Ha UHJUKATOPE MOSBUTCS MEPBBIM MYHKT MEHIO 3a-
JAHUsl 10CTYyIa: .

Kuomnkoit © wmu @ BBIOpATh HY)KHBIN IMyHKT KOH(HUTyparuu npeodpasoBarens
JUTSI KOTOPOTO HEOOXOIMMO HACTPOUThH JIOCTYT:

- cepBUC (BOCCTAaHOBJICHUE 3aBOJICKUX HACTPOEK);
- KOHpUrypauus uarepdeiica;

- KOH(UTypalys aHaJIOrOBOTO BXO/a;

ouk |- BRIXOT M3 MEHIO HACTPOIMKH JOCTYTA.
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Haxxatp kHOIIKY @, IIPY 3TOM Ha MHJAMKATOPE IMOSBUTCS PAHEE COXpAaHEHHAs Ha-
CTpOMKa NOCTYyIIa, HAIIPUMED:

- IOCTYII pa3peui€H,

- IOCTYII 3aPELIEH.

Kuonkoit © um @ BBIOPATH HY)KHOE€ 3HAYEHUE JOCTYIIA.

JIns BbIXOA C COXpaHEHUEM U3MEHEHNN HAXKaTh KHOIIKY @.

J.5.10 Jlns Beixona B pexum «l3mepenue», Ha)uMarb © wm ® g0 nossie-
nus Ha nHukarope: Bub | u paxare kromky @.

J1.6 Cepsuc «r SEy

J1.6.1 CepBuCHBII YPOBEHB MO3BOJISIET BOCCTAHOBUTHE 3aBOJICKUE HACTPOUKU U
CMEHHUTH KOJBbI JOCTYyIa K YPOBHAM «A. 105 1 «r 5y,

J1.6.2 UYepe3 mocnenoBaTebHbI UHTEp(dEC JOCTYMHO JIMIIL BOCCTAHOBIICHUE
3aBOJICKMX HacTpoek (cmotpu 1. J1.5.9).

J1.6.3 Bxomx B CepBHCHBIH pexuM «r 3E» mpomsBomuTCs B COOTBETCTBHM C
m/J.3.1
Kon noctyma « 19455

J1.6.4 Kuornxamu © u ® BBIOpATh CEPBUC 1T HACTPOUKHU:
- BOCCTAHOBJICHHE 3aBOJICKMX HACTPOEK,

- 3a/1aHNE KOJa JOCTyNa K ypoBHIO «FA. 1n»;

€5 - sananue xona noctyna K ypoBHIo «r 5.

J1.6.5 BoccTaHoBneHue 3aBOACKUX HacTpoek «r EEy,
B mento BeiOOpa cepsuca (m. [.6.4 ) HaxxumaTh © i @ 1o nosBnenus Ha uH-
TUKaTope:
.
Haxxars kHONIKY @, [P DTOM Ha UHIUKATOPE MOSIBUTCS 3alIpOC MOATBEPIKIACHUS
Ha BOCCTAHOBJICHNEC 3aBOACKNX HACTPOCK: .
I[J'IH BbIXOJa 0€e3 BOCCTAHOBIICHUS 3aBOACKHX HACTPOCK HAXAaTb KHOIIKY @
I[J'IH BOCCTAHOBJICHHA 3aBOACKUX HACTPOCK KHOITKOM @ N @ BLI6paTB 151
Ha)kaTb KHOIIKY @,
Ilpumeuanue - Boccmanosnenue 3a8600cKux Hacmpoex HeoOpamumo cmupaem éce noib3o-
eamensckue Hacmpouku npeoopazosamens. Ecau 3aeo00ckue ycmanogéku ne coenaoarom c
mpedyembimu, mo HeoOX00UMa HACMPOUKA U ROCIe0yuias Katubpoeka (nosepka) npeoo-
pazosamensn. Ommenums OMUOOUHO NPOU3BEOCHHOE 80CCHAHOBICHUE 3A800CKUX HACMPOEK

Hesosmodcno! Usmenenue nonv3osamenem 3a600CKUX HACHPOECK HEGO3ZMOMNCHO. 3A600CKUeE
HaAcmpoliKu npeoopazosamenn yKka3anvl HaA HAKJelKe HA 3a0Hell cimeHKe npeodpasoeamerns.

BoccranoBiienne 3aBoJICKMX HACTPOEK 11€7I€CO00pa3HO B CACAYIOMINX CIydasx:
— €CJIM TIPOM3BEJeHA METPOJIOTHYECKasl HAcTpoilka mpeoOpazoBaTelsisi MO Hempa-
BUJILHOMY 3TaJOHHOMY BXOJHOMY CUTHay (IIpeoOpa3oBaTesib HCIPABEH, HO MOKa3a-
HUSI 3HAYUTEIBHO OTINYAIOTCS OT OKUJAEMBbIX);
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— JI7Is1 BO3Bpara K 3aBeZJoMO pab0TOCIIOCOOHOMY COCTOSIHHIO TIpeoOpa3oBaTes, eciu
MOJIb30BATElNb CIYYaiiHO U3MEHWJI HAaCTPOUKH, UM PE3yJbTaThl HACTPOMKH OTIINYA-
IOTCSL OT OXKUACMBIX.

J1.6.6 3amanue Koja J0OCTyIa K YPOBHIO «A. 1y
B mento Beibopa cepBuca (1. [1.6.4 ) Haxxumarh © wu @ 10 nosiBneHus HA UH-
JUKaTope:

.

JIJIst U3BMEHEHHS Koia JOCTYIa HaKaTh KHOIKY @, IIPY ATOM Ha WHIUKATOPE TI0-
SIBUTCSI paHee COXpPaHEHHOE 3HAUYCHHE KOJIa, HallpuMep:

.

Knonkamu © u @ Beectn HOBoOE 3HaueHHME KoMa noctyna. Bo3amoxxHbie 3Haue-
HHUSA OT «-1999» 1o «9999».

I[J'IH BbIXOJlda C COXpPAaHCHUEM W3MEHCHUHN HaXKaTh KHOIIKY @

Ilpumeuanue - Ecnu ko0 oocmyna ycmanosums «0000», mo 6xo0 ¢ coomeemcmeyroujuii
YPO8eHb HacCmpPOoUuKu 0yoem npou3zeo0umsca 6e3 3anpoca Koda oocmynd.

J1.6.7 3amanue Kojia 10CTyMa K YPOBHIO «I Sy,

B mentro BeIOOpa cepsuca (1. /1.6.4 ) Ha)KUMaTh © wm @ 1o noseenus Ha WH-
JUKaTope:

LS.

Jlist U3MEHEeHHS KoJla IOCTYIa Ha)KaTh KHOIKY @, IIPH 3TOM Ha MHJIMKATOPE I10-
SIBUTCS paHee COXpaHEHHOE 3HaYEHHE Koja, HalpuMep:

1000

Kuonkamu © u @ Beectu HOBOe 3HAUECHME Koja nocrymna. BosMoxHble 3HaUYe-
HUSL OT «-1999%» 1o «9999%». Jlns BbIXOJIa C COXpAaHEHUEM M3MEHEHUM HaXaTh KHOIKY

@,

Ilpumeuanue - Ecnu ko0 oocmyna ycmanosums «0000», mo 6x00 6 coomeemcmeyroujuii
YPOBeHb HACMPOUKU Oy0em npou3e00umsca 6e3 3anpoca Kooa 0ocmyna.

J1.6.8 Jlis Bbixona B pexxuM «M3mepenney», HaXuMarhb © i @ JIO TIOSIBJICHUS
Ha WHJIUKATOPE:
ouk | 1 HaxaTh KHOIKY @,
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Ipuiaoxenue E
Onucanue ¢pynkuuiit Modbus, peaiu3oBaHHBIX B IPeodpa3oBaTeIgxX

E.l1 OOmue mosnoxeHus.

[Tepenada cogep>kMMOT0O PETUCTPOB U IMMOJIEH, 3aHUMAOITUX OoJIee oHOTro OaiiTa,
HAUYMHAETCS CO cTapiiero 0airta. B Takux moisx yka3aHO KOJUYECTBO OalT (B CKOO-
Kax).

[lepenaua uncen B popmare float4 (4 Gaiita), pa3MEIIEHHBIX B JBYX PErHCTpax,
HAYMHAETCS CO CTAPLIErO PETUCTpa.

CRC — 3710 1ByX0aMTOBBIN [UKINUYECKUI N30BITOUYHBIA KOHTPOJIBHBIN KOJI.

E.2 ®dynknus 3 (03h). «UreHue conepKUMOro perucTpOB XpaHEHUSD).

3anpoc:
Anpec | 03h | Anpec nepsoro peructpa | Konmnuectso peructpos | CRC
(2 Gaiita) (2 Gaiita) (2 Gaiita)
Omegem:
Anpec | 03h | Cuetunk | Cr. 6aiiT M. GauT Crt. OaliT M. Oayit CRC
OaiitoB | peructpa 1 | peructpa I peructpa N | peructpa N | (2 GaiiTa)
Ilpumeuanusn

1 3apezepeuposannvie pecucmpul HeOOCMynHbl;

2 B SCADA-cucmeme TraceMode umenue pecucmpos ocyuyecmennaemcsa Kanaiamu noomu-
na Modbus ¢ oononnenuem k noomuny RoutWord(3) ona umenua omoenvHblX pecucmpoes
unu RoutFloat(3) onsa umenus nap pecucmpoeé co 3nauenuem 6 gpopmame floatd. /Ina oonon-
Henusn RoutWord(3) nysxcno 3a0asamo konuuecmeo 3anpauiueaemvix 3navenuii Q = 1, a ona
oononnenusn RoutFloat(3) - Q =2.

E.3 ®ynxkuus 6 (06h). «3anucek B perucTp XpaHCHUSD.

3anpoc:

| Anpec | 06h | Anpec perucrpa (2 6aiita) | 3Hauenue (2 Gaiita) | CRC (2 Gaiira) |

Omeem:

| Axpec | 06h | Anpec perucrpa (2 Gaiita) | 3uauenue (2 Gaiira) | CRC (2 6aiira) |

OTBeTHas MOCHIJIKA SABJISISTCS IXOM 3aIrpoca.

E.4 ®ynxmus 11 (000Bh). «Beibopka comepkuMOro cueTynka KOMMYHUKAITU-
OHHOTO TIOPTay.

3anpoc: | Anpec | OBh | CRC (2 Gaiita)

Omegem: | Anpec | OBh | CnoBo cocrosinus (2 6aiita) | Cuéruuk cBsi3u (2 6aiita) | CRC(2 6aiita)

HopmanbHbIil OTBET COEPKUT CIIOBO COCTOSIHUSL M COACPKUMOE CUETUHMKA CBSI3U
BeJIoMOro ycTporctBa. CioBo coctosiHust Oymer coxaepkath Bce eaunuilbl (FFFFh),
eClii TepelaHHas KOMaHJa He IMOABepIviach H3MEHEHUSIM M IOJIydYeHa BEIOMBIM
YCTPOMCTBOM. B MpOTHUBHOM cilydae cI0BO COCTOSIHUS OyJIET COAEPKaTh OJHU HYIH.
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E.5 ®ynknus 12 (000Ch). «Bpibopka npoTokona KOMMYHHUKAIIMOHHOTO MOp-

Tay».
3anpoc:
| Anpec | 0Ch | CRC (2 6aiira) |
Omeem: bydep cBs3u
Anpec |0Ch |Cyéruuk |CnoBo Cuétuynk |CuéTunk CoOsITHE | ... Cooritne | CRC
0aliTOB  |COCTOSIHMSI | CBA3HU coobmenuit |0 N (2 Gaiira)
(2 Gaiita) | (2 Gaiita) |(2 Gaiita)

[Tone conepxxumoro Oydepa mocienoBaTeIbHON CBA3H MOXKET UMETh 00BEM OT ()
10 64 6aiT (COOBITHI).

E.6 ®ynxkuus 16 (10h). «3anuce B rpynity perucTpoB XpaHCHUSD.

3anpoc:

Anpec | 10h| Anpec | KomnyectBo | Cuetuunk | 3HaueHue i | ... | 3HaueHHe JUis CRC
MEePBOTO | pPErucTpoB | OaiiToB | peructpa 1 peructpa N | (2 Gaiira)
peructpa | (2 OGaiira) (2 Gaiira) (2 Gaiira)

(2 GaiiTa)

Conepxumoe nonst «Cuetunk 0aiiTOB» paBHO coAep:kuMomy mnoiist «KomnuectBo
peructpoB» (N), yYMHO)KEHHOMY Ha 2.

Omeem:
| Axpec | 10h | Anpec mepsoro peructpa | Kommuectso perncrpos | CRC (2 6aiita) |

Ilpumeuanue - B SCADA-cucmeme TraceMode 3anuce pecucmpoe ocywiecmenaemcsa Kana-
aamu noomuna Modbus ¢ oononnenuem k noomuny W Word(6) ona 3anucu omoenvHbix
pezucmpos unu W Float(16) ona 3anucu nap pecucmpogé co 3nauenuem 6 hopmame floatd.
na oononnenus W Word(6) nyscno 3a0asame Koauuecmeo 3anpaviuéaemviX 3HaA4eHUl

0=1, a ons oononnenua W Float(16) — Q=2.

E.7 ®yukmus 17 (11h). «Urenue unentuduxkaropa BEJIOMOI'O ycTpoiicTBay.

3anpoc:
| Azpec | 11h | CRC (2 6aiira) |

Omeem:

Anpec | 11h | Cueruuk | Unentudukarop |FFh = Bk | Cnenudukanms CRC
OaiiToB | mpeoOpazoBaress npeoOpasosatess (30 OaiiT) | (2 OaiiTa)

Nnentuduxarop 15h mpucBoeH mpeoOpazoBarento MPEANPUITHEM-U3TOTOBH-

TEJIEM.
[Tone «Cnenudukamnus npeoOpa3oBaTesis» COACPKUT HAUMEHOBAHHE U HOMED

Bepcuu npeoOpazosarens TekctoM B cuMmBoiax ASCII (KOU-8).
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Bo3MOXHBIN BapuaHT OTBETA:

Anpec | 11h | 1Eh | 15h | FFh | IT-1CM V01.02.01 CRC (2 6aiira)
DD:MM:YYYY

DD:MM:YYYY - nara xomnumsnuu I10 (neHb:mecsi:ron).

E.8 Imarnocruueckasi pynkuusi 8 (08h).

E.8.1 Hoadpyukuus 0 (0000h). «Bo3Bpar 1aHHBIX 3ampocay.

3anpoc:

| Anpec | 08h | 00h | 00h | Crapmuii 6aiT TaHHBIX | Munaammii 6alT JaHHBIX | CRC (2 6aiirta) |

HopManbHbIil OTBET TOJIKEH OBITH 3XOM 3ampoca:

| Anpec | 08h | 00h | 00h | Crapmuii 6alT TaHHBIX | Munaammii 0alT JTaHHBIX | CRC (2 6aiita) |

E.8.2 Moadpynkuusa 1 (0001h). «Ilepe3anycTutrh ONUUM HACTPOUKHA KOMMYHU-
KAallMOHHOTO MOPTay.

3anpoc:
| Azpec | 08h | 00h | 01h | 00h wm FFh | 00h | CRC (2 6aiira) |

[To stomy 3ampocy Benomoe yctpoucTBo mnepeBoautcs B pexxum ONLINE, u
dbopMHpYyET CIEAYIOIHI OTBET:

| Azpec | 08h | 00h | 01h | 00h wm FFh (3x0 3anpoca) | 00h | CRC (2 6aiira) |

Ecnu 1o momyueHust 3Toro 3ampoca BeI0MO€ YCTPOMCTBO HAXOAUJIOCh B PEXKHUME
«Tonbko mpocTymuBaHue», TO OTBET He GOPMUPYETCSI.

E.8.3 Hoadpyukuusa 2 (0002h). «BepHyTh comepKUMO€ perucrpa AUarHOCTH-
K.

3anpoc:

| Azpec | 08h | 00h | 02h | 00h | 00h | CRC (2 Gaiira) |

Omeem:

| Anpec | 08h | 00h | 02h | Peructp nuarnoctuku (2 Gaiita) | CRC (2 Gaiita) |

Haznauenue 6UTOB 16-pa3psiAHOTO perucTpa IMarHOCTUKH:

baiit 1 (mpu nepenaue nepBbIit) baiiT 2 (npu nepenaye BTOpoi)
D15 | D14 | D13|DI12| D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO
0 0 0 0 0 0 0O [0 |O [0 |O O |O 0 |EEPROM [WDT
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bur WDT = 1 curnanusupyer o ¢akrte cpabaTbiBaHHs CTOPOKEBOTO Taiimepa (6
meKyuieil gepcuu npeodpazoeameiisi yCmano8Ka OAHHO20 OUma He peaiu308ana).

bur EEPROM = 1 curnanusupyet o gakre usmenenus coaepxxkumoro EEPROM
C myJabpTa npeoOpasoBarens (6 mexkyujeil eepcuu npeoopazoseamensn yCmaHo8Ka OaH-
HO20 ODuma He peanu3o6ana).

ITepBriM mepenaercst crapiuii 6aiT (00h). ITocne nepenaun orBera Outet WDT
u EEPROM B peructpe nuarHocTuku copaceiBatorcs (=0) .

E.8.4 Tlondynkuus 3 (0003h). «M3menuts paznenurens ASCII cooOuieHus».

3anpoc:

| Azpec | 08h | 00h | 03h | Cumox | 00h | CRC (2 Gaiira) |

HopmainbHbIit OTBET JIOJIKEH OBITH 3XOM 3amlpoca:

| Azpec | 08h | 00h | 03h | Cumox | 00h | CRC (2 Gaiira) |

E.8.5 Hondpyukuus 4 (0004h). «YcranoButh pexuM «Toabko MpOCITYIIMBA-
HUEY.

3anpoc:

| Azpec | 08h | 00h | 04h | 00h | 00h | CRC (2 Gaiira) |

[Tocne mpuéma 3TOrO 3ampoca BEAOMOE YCTPOMCTBO TMEPEBOMUTCS B PEKHUM
«Tonpko MpoCIyIIMBaHUE», OTBET HA 3TOT 3allpOC HE MOCHUIACTCS, MajbHEeHIas peak-
YISl HA 3allPOCHl BEAYIIETO HE MPOM3BOIUTCS 0 MONTYUYCHHS 3alpoca BEIYIIEro Jua-
rHocTraeckoit pynkiuu 08h ¢ mondyukiumeit 0001h «Ilepe3amycTuTh ONIMU HACTPOIA-
K1 KOMMYHUKaIIHOHHOTO TIOPTay.

E.8.6 HHoadpyukuus 10 (000Ah). «OuncTUTh CYETUYMKH U PETUCTP AHATHOCTH-
K.

3anpoc:
| Agpec | 08h | 00h | 0ARh | 00h | 00h | CRC (2 Gaiita) |

[Tocie mpuéma 3TOrO 3ampoca BEAOMOE YCTPOMCTBO OYMILNAET BCE CUETUUKU U
PErucTp MUarHoCTUku u (popmupyer orBer. HopManbHBIA OTBET NOJDKEH OBITH 9XOM
3amnpoca:

| Azpec | 08h | 00h | 0Ah | 00h | 00h | CRC (2 Gaiira) |

Hpumeuanue - Quucmka cuémuuxoe npoucxooum nociue omnpaseKku omeema.
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E.8.7 Hoadpyukuus 11 (000Bh). «Bepuyts comepkumMoe cueTurka cOOOIIEeHUI
IIMHBD).

3anpoc:

| Azpec | 08h | 00h | OBh | 00h | 00h | CRC (2 Gaiira) |

B orBete COOCPIKUTCA KOJIINYICCTBO COO6H_ICHI/H>'I, MNEPpCaaHHbIX BCAOMBIM YCTPOﬁ-
CTBOM B CUCTEMY CBA3U C MOMCHTA ITOCJICAHCTO IICPE3allyCKa, OUNCTKHU CYCTUYHUKOB CB:-
31 WJIM BKIIIOYCHMUS ITMTAHUA .

| Azpec|08h|00h|0Bh|O61iee konuuecTBo orBetoB (2 Gaiita)|[CRC (2 Gaiita)|

E.8.8 Moadpyukuusa 12 (000Ch). «BepHyth comepkumoe cYETUMKA OIIMOOK
KOMMYHUKAI[MOHHOTO MOPTay.

3anpoc:

| Azpec|08h|00h[0Ch|00h|00h|CRC (2 Gaiita)

B otBere comepxutrca konuuectBO CRC-ommbok, oOHapyKEHHBIX BEJOMbBIM
YCTPOUCTBOM:

|Anpec|08h|00h|0Ch|O6mee komuuectBo CRC-ommbok (2 Gaiira)|CRC (2 Gaiira)|

E.8.9 Hoadpyukuus 13 (000Dh). «BepHyTbh cOAEpKMMOE CUETUMKA HUCKIIOUU-
TEJIHLHBIX OTBETOB IIIUHBD.

3anpoc:

| Azpec|08h|00h|0Dh|00h |[00h|CRC (2 Gaiita)

B otrBete COACPKUTCA KOJIUYCCTBO HMCKIIIOYHUTCIbHBIX OTBETOB, C(l)OpMI/IpOBaH—
HBIX BEAOMbBIM YCTPOﬁCTBOM:

|Az[pec |08h|00h|0Dh|O61uee KOJIMYECTBO MCKITFOUUTEIBHBIX OTBETOB (2 6aI7ITa)|CRC-16|

E.8.10 Moadynkuus 14 (000Eh). «BepuyTh comepxumoe cueTdnka cooOIe-
HUW BEIOMOIO YCTPONCTBAY.

3anpoc:

| Azpec|08h|00h|0ER |00k [00h|CRC (2 Gaiita)

B otBete COACPIKUTCA KOJIIMICCTBO IMPHUHATHIX COO6IH€HI/H>'I H OTHPABJIICHHBIX OT-
BCTOB BE€AOMOI'O YCTpOfICTBa C MOMCHTA IMOCJICAHECTO IICPEC3allyCKa, OUMCTKU CHCTYHNKOB
CBA3H WUJIM BKIIIOYCHUSA ITUTAHUA .

|Azpec|08h|00h|0Eh|O61mee kommuectBo coobmennii (2 Gaiita)|CRC (2 Gaiira)|

Cmp.

o5 AB/]I1.405500.004.01P3

Usm| Cmp. | Ne dokym. lModnuck | Hama




E.8.11 Hoapyukuus 15 (000Fh). «Bepuyts comepxumoe cueTunka 0€30TBET-
HBIX COOOILEHUI».

3anpoc:

| Azpec|08h|00h|0Fh|00h|00h ||CRC (2 6aiira)|

B oTBeTe conep:KuUTCs KOJIMYECTBO aIPECOBAHHBIX BEIOMOMY YCTPOMCTBY CO00-
IIEHUH, HA KOTOpbIE OHO HE C(OPMHUPOBATIO HU HOPMAIBHOTO, HU HUCKIIOUUTEIHLHOTO
OTBETA!

| Azpec|08h|00h|0Fh |OGuiee konuuecTBo GesoTBeTHBIX cooGmenwii (2 Gaiita)|CRC (2 Gaiira)|

E.8.12 Moadpyukuus 16 (0010h). «BepHyTh conepKkUMoe cUeTUUKA HEOMTO3HAH -
HBIX 3aIIPOCOBY.

[To3BONsIET ONMpenenuTh KOJUYECTBO AIPECOBAHHBIX BEIOMOMY YCTPOMCTBY CO-
0OIlIeHUI, Ha KOTOphle OHO (HOPMHUPYET HUCKIIOUUTENIbHBIE OTBETHI HEOMO3HAHHOIO
3anpoca NAK (Negative Acknowledge). KonudectBo Takux cooOIIeHUI MOACUUTHIBA-
€TCsl ¢ MOMEHTA TMOCIEIHEro Mepe3anycka, OUUCTKA CYETUMKOB CBSI3M WJIM BKJITIOUEHUS
TUTaHHUS.

3anpoc:
|Azpec|08h|00h|11h|00h|00h|CRC (2 Gaiita)

B oTBeTe COACPIKHUTCS KOJIMYECTBO aIPECOBAHHBIX BEIOMOMY YCTPOKMCTBY CO00-
meHni, Ha KoTopblie oHO copmupoBano orBeT Negative Acknowledge (Heomo3nan-
HOE COOOIICHME):

| Anpec|08h|00h[11h|O6mee koruaectBo NAK-cooGuienwuii (2 Gaiita)|[CRC (2 Gaiira)

E.8.13 Tloandpyuxkmus 17 (0011h). «BepHyTh coaepKUMO€ CUETUMKA 3aHSITOCTH
BEJIOMOT0 YCTPOUCTBAY.

3anpoc:

| Azpec|08h|00h|11h|00h|00h|CRC (2 6aiira)|

B oTBeTe conepkuUTCs KOJIMYECTBO aIPECOBAHHBIX BEIOMOMY YCTPOMCTBY CO00-
mieHnii, Ha kotopeie oHo cdopmupoBaio orBeT SLAVE DEVICE BUSY (Bemomoe
YCTPOMCTBO 3aHSATO):

Oomee xonmmuectBo coodbmrenuit SLAVE DEVICE BUSY CRC
Axpec|08h|00h) 11h (2 GaiiTa) (2 GaiiTa)
Cmp.
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Ipuiaoxenue 7K

Metoauka KaauOpoOBKH

K.1 Onepanun kaauOpoBKH
[Ipu poBeIeHNH KaTUOPOBKH BBITIOJIHSIOTCS CIICIYIOIINE OIePAITUH:
— BHemHui ocMotp (1. XK.6 ).
— ompeneneHue ocCHoBHOM norpemHocTy (.. XK.7 , XK.8 , K.9 ).

— oopmienue pe3yapratoB KanuOposku (1. XK. 10 ).

K.2 CpencrBa kaandpoBKH
Tabmuma .1 comepxuT mepeueHb 00OpYIOBaHUS U KOHTPOJIBbHO-U3MEPUTEIh-
HBIX IPUOOPOB, HEOOXOAUMBIX ISl KAJTMOPOBKH.

Tabmumna X.1
HaumenoBanue OcCHOBHBIE XapaKTepHUCTUKH Pexomennyemoe
o0opynoBanue
3a/aTuMK HAMPSKESHUS Kitace Tounoctu 0,05 P 3003
(xommapatop)
Marasus conpoTHBIEHUN Conpotusnenue 10 9999,9 Om MCP-60
kiracc Toagocta 0,02
BonsrmeTp OcHOBHasl IOTPEIIHOCTh U3MEPEHU OCTOsIH- | B7-34A

HOTO HanpspbkeHus B auana3one ot 0 1o 10 B He

oomee £0,03 %.

HWcTtoynuk nutanus nocTo-
STHHOT'O TOKa

Hampsixenue ot 0 1o 50 B, Tox ot 0 10 0,5 A b5-45

TepmomeTp nabopaTopHbIit

IIkana ot 0 °C go 50 °C, uena genenus 0,1 °C | TNI 4

Ilpumeuanue - /lonyckaemcsa ucnonv3oeanue Opy2ux cpeocme uimepeHus ¢ Mempouiocuye-
CKUMU XAPAKMEPUCMUKAMU He XY)Hce NPUBCOEHHBIX.

K.3 TpeOoBaHusi 0e301aCHOCTH
Mepsl Oe30macHOCTH TIpU paboTe ¢ Mpeodpa3oBaTeNsiMU yKazaHbl B . 6 HACTOS-

IIer0 pyKOBOJCTBA.

K.4 ¥YeaoBus npoBeieHUs1 KAJINOPOBKH

[Tpu npoBeneHny KaTMOPOBKUA HEOOXOAMMO COOIONATH CIIEAYIOIINE YCIOBUS:
TEeMITepaTypa OKPYKaIOIIEro BO3IyXa
OTHOCHUTEIhHAS BIIAYKHOCTH OKPYKAIOIIETO BO3AyXa

— arMoc(depHOe J1aBlIICHUE

— HaNpsOKEHUE MATAHKS TTOCTOSHHOTO TOKa

— TIOJIOKEHHE TIpeoOpa3oBaresi B MPOCTPAHCTBE
— OTCYTCTBHE BHOpAIINH, IICKTPUICCKUX U MAaTHUTHBIX TOJICH, BIUAIONUX Ha pabdo-

Ty npeoOpa3oBaTelis;

(20 £2) °C;

ot 30 % mo 80 %;

oT 84 1o 106,7 xlla;
(24 +0,48) B;

T1000€;

— BBIICPIKKA Hp€O6pa30BaTCHSI BO BKJIFOUEHHOM COCTOSIHUH Iepeca HavajaoM pa6OTBI

HE MeHee 15 MUHYT.
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JK.5 IlpoBenenue KaJaudpoOBKHU

2K.6 BHemHuii ocmMoTp.

[Ipy BHeEmIHEM OCMOTpE YCTAHABIMBAETCS OTCYTCTBUE MEXAHMYECKHX IOBpE-
KICHUHN, TPABUILHOCTh MapKUPOBKH. [Ipyu Hanmmaum neekToB onpenenseTcs: BO3MOX-
HOCTb JIaJIbHEUIIIer0 MPUMEHEHUS TpeoOpa3zoBaTers.

XK.7 Ons onmpeneneHuss OCHOBHOM MOTPEIIHOCTH MpeoOpazoBaTelisi cooupaercs
cootBeTcTBYIOIAs emy cxema (IIpunoxenue 3).

OCHOBHYIO TTOTPEITHOCTh OMPEACISIOT MyTeM YCTAaHOBKU MO 00Pa3loBOMY IPH-
00py 3HaUEHUI BXOJHOTO CHTHAJIA U CYMTHIBAHUS MIOKa3aHUU MTpeoOpa3oBarers.

Jnanazon wu3MepeHuss pa3OuMBaeTcs Ha IIECTh KOHTPOJBHBIX  TOUEK
(0 %, 20 %, 40 %, 60 %, 80 %, 100 %), xoTOpbBIE IOIKHBI COOTBETCTBOBATh PACUET-
HBIM 3HAYEHMSIM BXOJIHBIX CUTHAJIOB U MTOKAa3aHUM.

K.8 Omnpenenenne 0CHOBHOM MOTPENIHOCTH MPEeOOpa30BaHUsI CUTHAJIOB TEPMO-
METPOB COIPOTUBIICHHUS.

Pacuérnbie 3HaueHus conporusieHnid onpeaesrores no HCX no 'OCT 6651.

PacuérHble 3HaYEHUs CONPOTUBICHUN yCTAaHABIMBATh HA Mara3uHe COIPOTUBIIE-
HUA U (PUKCUPOBATH TOKA3aHUs TpeoOpa30oBaTesl.

N3mepenus npoBeCTH NIPU YBEIUYECHUN U CHUKEHUU 3HAYEHUW CONPOTUBIICHUIN
(mpssMOM U 0OpaTHOM XOJ€).

Paccunrarh norpemrtHoCTh Y 1151 KaXK10¥ KOHTPOJIbHOU TOYKU:

NI/I3M = NPAC‘I
Yy = ——x100 %, (K.5.1)
NI[I/IAH

rme  Nusm - OKa3aHUs U(PPOBOTO MHAMKATOpa Mpeodpa3oBarers;

Npacu - pacu€THOE 3HAUCHHUE MTOKa3aHUH TU(POBOTO UHANKATOPA;

Npuan - TAAMIA30H U3MEPEHUS TTpeoOpazoBareis B eAMHUIIAX WHIUKAIUH.

Haubonpiiee 3HaueHuE MOTPENIHOCTH HE JOJHKHO MPEBBHINIATh YKa3aHHBIC B
n. 3.1 3HaueHus. B ciydae mpeBbIlIeHns mpejena OCHOBHON MOTPEIIHOCTH HEO0OXO0 M -
MO MPOBECTH HACTPOMKY mpeoOpasosarens (cmorpu [Ipunoxenue /1).

K.9 Omnpenenenne 0CHOBHOUM MOTPEITHOCTH MPEOOPA30BAHUS CUTHAJIOB TEPMO-
nap.

N3meputhb 1a00paTopHbIM TEPMOMETPOM TEMIIEPATYPY OKPY>KAIOLIETO BO3IyXa B
MeCTe MOJKIIOUEHUS TepMOonapbl K MpeoOpa3oBaTelio.

Paccuurath 3Hauenust TepMoI]C, COOTBETCTBYIOIINE TEMIIEPATYPE B KOHTPOIb-
HBIX TOYKax M0 HOMUHAaJIbHOU cTaTudeckoi xapakrepuctrke (HCX) mo 'OCT P 8.585.
Pacuérnoe 3nauenue JJIC B KOHTPOJBHOW TOYKE OMPEAENSAETCS KaK Pa3HOCTh TEPMO-
OJIC nns TemmepaTypsl B KOHTpoJIbHOU Touke U TepMoIJIC, onpeneneHHON A TeM-
neparypbl OKpPYXKarollero Bo3ayxa B MECTe MOAKIIOUEHHs TepMonapbl K mpeodpa3oBa-
TEJIO.

YcranaBnuBath Ha uctouHuke DJ[C pacu€THbie 3HaueHHs] U GUKCUPOBATH MOKA-
3aHMS TIpeoOpa3oBaTesl.

N3mepenust MpoBeCTH NPHU YBEIIMUYECHUHU U CHIbKeHUU 3HayeHuil DJ[C (mpsimom u
00paTHOM XO7€).
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Paccunrares morpemHocts Y sl KaxAOW KOHTPOJIBHOW TOUKH MO (opmyne
(K.5.1).

HauGonpiee 3HaueHHE MOTPEHIHOCTH HE JOJKHO IMPEBbIIATh yKa3aHHBIE B
n. 3.1 3HaueHus. B ciayyae npeBsblllieHHs MTpeesia OCHOBHOM MOTPEIHOCTH HEOOXO/IH -
MO TIPOBECTH HACTPOMKY npeodpazoarens (cmorpu [Ipunoxenue ).

OmnpeneneHne OCHOBHOW MOTrPEIIHOCTH MPeoOpa3oBaHUs CHUTHAIOB TepMornap
IPU OTKIIIOYEHHOM PEKHUME KOMIIEHCALIMM TeMIIEpaTypbl CBOOOAHBIX KOHIIOB T€PMOIIa-

pBIL.
OTKITIOYUTH PEXKUM KOMIICHCAIIUU TEMIIEPATypPhl CBOOOTHBIX KOHIIOB TEPMOMAPHI

(ITpunoxenue M, n. /1.4.16 ).

Omnpenenuts pacu€THbie 3Ha4eHUs TepMOIJ[C 110 HOMUHAIBHOM CTaTUYECKOM Xa-
pakrepuctuke (HCX) no I'OCT P 8.585.

YcranaBnuBath Ha uctounuke JDJ[C pacuérHbie 3Ha4eHNUS U (HUKCHPOBATH MOKA-
3aHUs MpeoOpa3oBaTers.

W3mepeHus MpoBeCTU NPH YBEIUYEHUU U CHUKeHUU 3HaueHui JJ{C (mpsmom u
00paTHOM XOJI€).

Paccuurare morpemHocTs Y sl KaXJA0M KOHTPOJBHOM TOYKHU MO (dopmyse
(K.5.1).

HauGonbliee 3HaueHUE MOTPENIHOCTU MpeodpazoBaresis NpU OTKIIOYEHHOM pe-
KUME KOMIIEHCAIUU TeMIEPATypbl CBOOOIHBIX KOHIIOB TEPMOIAPhI HE JOKHO MPEBBI-
martb £0,25 %. B cnydae npeBsbilieHus pejiesia OCHOBHOM MOTPEIIHOCTA HEOOX0IUMO
MIPOBECTU HACTPOUKY mpeodpazoBarens (cmotpu [Ipunoxenue /).

K10 Odopmiienne pe3yabTaroB KaJuOPOBKH

XK.11 Ilpu BeIycKe U3 NPOU3BOJACTBA, IPHU MOJOKUTEIBHBIX PE3yJbTaTax KaJino-
POBKH, HAHOCAT OTTUCK KalMOPOBOUYHOIO KJi€iiMa B Macnopre npeoodpa3oBarers.

K.12 Tlpu mpoBeneHWM NEPUOAUYCCKUX WM BHEOUYEPEIHBIX KaTUOPOBOK, pe-
3yJbTaThl KaJUOpPOBKU O(QOPMIIAIOT BblAaueil cepruduxara o KaauOpOBKE B COOTBET-
cteuu ¢ [IP 50.2.016.

Cmp.
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IIpunoxenune 3
CxeMbl NOAKIIOYEHHS PH KAJINOPOBKe

Yenoenwvie obo3nauenus:
V — omanonnwii 6onommemp
I — ucmounux numanus 24 B

N3mepurensubiii mpeodpazosarens HITT-1IM

3 (At)
'ﬂ = |.1| 1 (+24B)

+ (B

(GND) 2

3agarynk
HaNPSHOKEHUS

HanpsKEeHUIo (M0 CUTHaly TepMOTIaphl)

N3mepurensHbiit mpeodpazoBarens HITT-LIM

Maraszun
COIPOTUBIICHHUS

3 (A)
(GND) 2 -I]:I} 1 (+24B)
Bxon L (B-)
112134
- +
4181

Pucynoxk 3.1 - Cxema noaxitroueHust npu kanuOposke (moBepke) mpeodpazosarenst HITT-xIIM o

Pucynok 3.2 - Cxema nojkiroueHust pu kaauOpoBke (moBepke) mpeodpazosarens HIIT-xI[M no co-
MIPOTUBJICHUIO (10 CUTHALY TEPMOMETPa COIPOTUBIICHNUS)
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Ipunoxenne U
[punaaiexnocTu

A

Y

I I
L =l N
. I .
] Y
I ‘ I
L |
o-—— OV
o of
e )
Pucynok U.1 - Ilnactuna kpenexHas
U MOHTaska ripeoOpasosareinss HITT-21[M.B Ha creny
Pucynok 1.2 - Kommuiekt kpenexa npeoopasosarens HIIT-2LIM.B Ha TpyOy
Cmp.
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Hpuiaoxenue K
IIugp 3akaza

HIIT-2IIM B TP .C3J1 .TC .100II

1

2

3

5 6

\S]

W

- Monens:
HIIT-1I{M — npeoOpa3oBareiib )KECTKO KPEMUTCS K TEPMO3OHY C HApYKHOU
pe3rooit M20x1 mwim M10x1
HIIT-2IIM — npeoGpa3oBareiib KPEUTCS HA CTEHY WX TPyOy M COEAMHSETCS
C TEPMO30HIOM THOKHUM Kabenem (auametp oT 3 110 6,5 MM) yepe3 repMo-

BBO/JI
- KOHCTpYKTUBHOE UCIIOJHEHUE:
B — TOJIOBKA M3 aJJFOMUHHUEBOTO CIUJIABA C OKHOM TSI HHIAUKATOPa
- KOHCTpYKIMS MOAKITFOUEHUS K BHEITHUM YCTPOUCTBAM:
I'pP — TEpPMETUYHBIN pa3béEM
- Tun nnukaropa:
CKP — cBETOIMOIHBIN KPACHOTO 1IBETA
C3J1 — cBeTOIMOMHEBIN 3€JIEHOTO IIBETA

KKHN — KKUIAKOKPUCTATUIMYECKUN UHIUKATOP
- Bxoauow curuai:

TC  — or repmonpeoOpa3oBaressi CONPOTUBICHUS
TII. — ot Tepmonapsl
R — CONIPOTUBIICHUE
U — HaIpsHKEHUE
- HCX cencopa:
mepmonapui:
Al — TBP (Bosnbdpam-penunii/BosbppaM-peHnii)
A2 — TBP (Bonbdpam-penuii/BoabhpaM-peHuil)

>

B — TTIP (Ilnatuna - 30 % poauit/mnaruna - 6 % ponuii)

E — TXKHu [Hukenb-xpom/Meab-HUKEb (XPOMETh/KOHCTAHTaH) |

J — TXKK [Kenezo/menn - HUKeNb (Kene30/KOHCTaHTaH) |

K — TXA [Huxkenb-Xpom/HHUKETb-aTIOMUHUH (XpOMEIh/altoMeh) |
L — TXK (Xpomens/konenb)

M — TMK (Mens/xonens)

N

S

R

T

50M, 100M

3 — TBP (Bonbdpam-penuii/BoiabhpaM-peHuil)

mepmonpeodbpazosament CONPOMUBLEHU.

5011, 10011, 20011, 50011, 100011 — w3 marussl, o = 0,00391 °C™
Pt50, Pt100, Pt200, Pt500, Pt1000 — u3 marussl, o = 0,00385 °C™*
— u3 Meau, o = 0,00428 °C™!

Cu50, Cul00 — u3 menu, o= 0,00426 °C!

— THH [Huxkenb-xpoM-KpeMHHI/HUKETb-KPEMHUN (HUXPOCHIT/HUCHI) |
— TTIIT (ITnatwna - 10 % poawmii/muiatuHa)
— TTIIT (ITnatwna - 13 % poawmii/mutatuna)
— TMK [Menb/meab-Hukenb (Melb/KOHCTAHTaH) ]
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S0H,

100H — u3 nukens, o= 0,00617 °C!
— TC ¢ rpagyuposkoii 21 (4611, a = 0,00391 °C ' mo T'OCT 6651-78)
— TC ¢ rpaxyuposkoii 23 (53M, o = 0,00426 °C ' no TOCT 6651-78)

— HCX no cneuuanbHOMy 3aka3y. 3aKa3yuK MPEAOCTaBISIET TaOIHILy
Wi popMyny sl mepeBojia u3MepenHoro napamerpa (R wiu U) B Tpe-

— st u3Mepenus conporubiienus (R) i nHanpsixenus (U)

21
23
3dKA3HblE!
C3
OyeMBIH.
0
Ipumeuanusn

K.1 IIpumep 3aka3a
« HOT-2IOM.B.I'P.KKHU.TIL.L - npeoOpa3oBarens ¢ uHTepdericom RS-485,
KUIKOKPUCTAUTMYECKUM HHAUKATOPOM, T€pMOPa3bEMOM ISl TTOAKIFOUECHUSI K BHEIII-
HUM YCTPOMCTBaM, UIsi U3MEPEHHUS CUTHAJIA TEPMOIJIEKTPUUYECKOTO ITpeoOpa3oBaTess ¢
HCX «Ly. IIpunaonescnocmu: KOMIUIEKT Kpenexa Ha Tpyoy D57 mm (Pucynok U.2) ».

Moaeanb

Tabnuma K.1 - Beimyckaemsie mogenu u monudukanuu HITT-IIM

1 Hacmpaueaemvie napamemput (no3. 5, 6) ykazviearomca 011 3a600CKOU HACMPOUKU npu

evinycke u3 npouseoocmea. Ecnu smu napamempol ne ykazansl, mo 3a600CKaa HACMPOUIKA:
TII.K - mepmonapa ¢ HCX «K».

2 /luanazon uszmepenuii onpeoensemca onsa eviopannoii HCX cencopa no I'OCT (I'OCT
6651 ona TC, I'OCT P 8.585 ona TI).

K.2 Tabnuma K.1 conepkKuT CBEIeHUS O BBIITYyCKaeMbIX MOJIEIISIX U MOTU(DUKAIIH-
X TIpeoOpa3oBaTes.

Moaupurkauuu

HIIT-1O0M |HIIT-1M.B.I'P.C3JI

Mopean

Moaupurkauuu

HIIT-1IM.B.I'P.CKP
HIIT-1M.B.I'P. XK

Uenus.

HIIT-2IM

HIIT-2IIM.B.I'P.C3JI
HIIT-20M.B.I'P.CKP
HIIT-2IIM.B.I'P. XK

Ilpumeuanue - Iozuuuu 5 u 6 wiugppa 3axkaza mozym npunumams Jit00vle OOnycmumble 3Ha-

Cmp.
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	1 Нормативные ссылки
	2 Определения, обозначения и сокращения
	1 Назначение
	1.1 Преобразователи предназначены для преобразования термоэлектродвижущей силы термоэлектрических преобразователей (ТП) и сопротивления термопреобразователей сопротивления (ТС) в цифровой код. Преобразователь выводит цифровой код на индикатор и, по запросу, в систему верхнего уровня через цифровой интерфейс RS-485 по протоколу Modbus. Линейная зависимость выходного кода от температуры обеспечивается для всех номинальных статических характеристик (НСХ) ТС по ГОСТ 6651 и ТП по ГОСТ Р 8.585.
	1.2 Выпускаются две модели преобразователей: НПТ-1ЦМ и НПТ-2ЦМ, отличающихся конструктивным исполнением, что связано с местом их установки. НПТ-1ЦМ жёстко крепится на термопреобразователь, НПТ-2ЦМ соединяется с термопреобразователем гибким кабелем.
	Рисунок 1 - Варианты соединения преобразователя с термопреобразователем

	1.3 Преобразователи имеют модификации.
	1.3.1 Таблица К.1 (Приложение К) содержит перечень выпускаемых модификаций.
	1.3.2 Модификации различаются:

	1.4 Преобразователи являются программируемыми в части выбора типа входного сигнала и термочувствительного элемента, диапазона измерений, диапазона индикации, параметров цифрового интерфейса.

	2 Технические данные
	2.1 Входные сигналы
	Таблица 1 - Входные сигналы и диапазоны измерений
	2.1.1 Для компенсации температуры свободных концов термопары (ТСК) используется термочувствительный элемент (чип-резистор Pt1000), расположенный внутри преобразователя.
	2.1.2 Схема присоединения измеряемого сопротивления (термопреобразователя сопротивления) двух-, трёх- или четырёхпроводная.
	2.1.3 Цепи аналогового входа гальванически изолированы от цифрового интерфейса и питания преобразователя.
	2.1.4 Частота измерений и обновления регистра «Результат измерения» 5 Гц.
	2.1.5 Время усреднения входного сигнала от 1 до 30 с.

	2.2 Допусковый контроль
	2.3 Индикация
	2.3.1 Измеряемый параметр отображается на четырёхразрядном индикаторе.
	2.3.2 Тип индикатора жидкокристаллический (ЖКИ) или светодиодный (СДИ).
	2.3.3 Цвет СДИ зелёный или красный.
	2.3.4 Частота обновления индикации 2 Гц.

	2.4 Характеристики интерфейса
	2.4.1 Физический уровень RS-485.
	2.4.2 Контроль байта по чётности, нечётности, отсутствие контроля.
	2.4.3 Канальный уровень протокол Modbus RTU или Modbus ASCII.
	2.4.4 Скорость обмена 1,2; 2,4; 4,8; 9,6; 19,2; 38,4; 57,6; 115,2 Кбод.
	2.4.5 Время отклика на запрос «ведущего», не более 25 мс.
	2.4.6 Диапазон задания адресов от 1 до 247.
	2.4.7 Максимальная длина посылки Modbus 256 байт.
	2.4.8 Тип линии связи экранированная витая пара.
	2.4.9 Длина линии связи, не более 1200 м.
	2.4.10 Число преобразователей, объединяемых в одну сеть (без повторителя) 32.
	2.4.11 Структура сети общая шина.

	2.5 Характеристики электропитания
	2.5.1 Напряжение питания постоянного тока от 7 до 35 В.
	2.5.2 Мощность, потребляемая от источника питания:

	2.6 Конструктивные характеристики
	2.6.1 Материал корпуса преобразователя алюминиевый сплав.
	2.6.2 Подключение внешних цепей герморазъём (IP65).
	2.6.3 Настенный монтаж с крепёжной пластиной 1) 4 отв. Ø 5,5 мм.
	2.6.4 Габариты преобразователя 142×123×62 мм.
	2.6.5 Масса преобразователя, не более 0,8 кг.

	2.7 Условия эксплуатации
	2.7.1 Преобразователи рассчитаны на установку в закрытых взрывобезопасных помещениях без агрессивных паров и газов.
	2.7.2 По устойчивости к климатическим воздействиям преобразователи имеют исполнение УХЛ 3.1* по ГОСТ 15150 при условиях эксплуатации:
	2.7.3 Код IP степени защиты, обеспечиваемой оболочкой, от проникновения твёрдых частиц, пыли и воды по ГОСТ 14254:
	2.7.4 По устойчивости к синусоидальным вибрациям по ГОСТ Р 52931 преобразователи соответствуют группе исполнения V2.

	2.8 Показатели надёжности
	2.8.1 Преобразователи относятся к ремонтируемым и восстанавливаемым изделиям.
	2.8.2 Преобразователи рассчитаны на круглосуточную работу.
	2.8.3 Режим работы непрерывный.
	2.8.4 Время установления рабочего режима не более 15 мин.
	2.8.5 Средняя наработка на отказ не менее 32 000 ч.
	2.8.6 Средний срок службы 10 лет.


	3 Характеристики
	3.1 Пределы допускаемой основной приведённой погрешности преобразователя:
	3.2 Предел допускаемой абсолютной погрешности измерения температуры свободных концов ТП во всем диапазоне рабочих температур (п. 2.7) ±0,5 ºС.
	3.3 Предел допускаемой дополнительной приведённой погрешности, вызванной изменением температуры окружающего воздуха на каждые 10 ºС по отношению к нормальным условиям, равен половине основной погрешности.

	4 Состав изделия
	4.1 В комплект поставки входят 1):
	4.2 Принадлежности.
	4.3 Пример оформления заказа.

	5 Устройство и работа преобразователя
	5.1 Устройство преобразователя
	5.1.1 Конструктивно преобразователь состоит из двух печатных плат и корпуса.
	5.1.2 Преобразователь выполнен в виде двух печатных плат: платы входа и платы индикации, соединённых между собой при помощи проводов и крепёжных пластиковых стоек.
	5.1.3 Степень защиты от проникновения пыли и воды IP65 (IP54) обеспечивается резиновой уплотнительной прокладкой между крышкой и корпусом, герметичным соединением с термопреобразователем или кабелем термопреобразователя. Герметичность соединения интерфейсного кабеля с корпусом обеспечивается применением герморазъёма.
	5.1.4 На плате индикации расположены: четырёхразрядный индикатор, единичный двухцветный индикатор «связь», кнопки управления, цифровая и интерфейсная часть.
	5.1.5 На плате входа расположена измерительная часть, элементы гальванической развязки, клеммы для подключения входных цепей (термопреобразователя).

	5.2 Принцип действия преобразователя
	5.2.1 Входной аналоговый сигнал преобразователь преобразует в цифровой код, выводит на индикатор и, по запросу, в систему верхнего уровня через цифровой интерфейс RS-485 по протоколу Modbus.
	5.2.2 Рисунок 2 поясняет устройство и работу преобразователя.
	5.2.3 Преобразователь представляет собой микроконтроллерное устройство. Микроконтроллер обработки сигнала обеспечивает аналого-цифровое преобразование сигнала термозонда, линеаризацию и коррекцию характеристики термочувствительного элемента (ТС или ТП). Микроконтроллер цифровой обработки обеспечивает управление клавиатурой, индикаторами и обменом данными по локальной сети.
	5.2.4 При управлении преобразователем по локальной сети Modbus, клавиатура преобразователя имеет приоритет в управлении.
	Рисунок 2 - Функциональная схема НПТ-ЦМ


	6 Указания мер безопасности
	6.1 К монтажу и обслуживанию преобразователей допускаются лица, знакомые с общими правилами охраны труда и электробезопасности при работе с электроустановками напряжением до 1000 В.
	6.2 Установка и снятие преобразователей, подключение и отключение внешних цепей должны производиться при отключённом напряжении питания. Подключение внешних цепей производить согласно маркировке.

	7 Подготовка к работе и порядок работы
	7.1 Внешний осмотр
	7.2 Порядок установки
	7.2.1 Преобразователь монтируют в положении, удобном для обслуживания. При выборе места установки необходимо учитывать следующее:
	7.2.2 Выносной термозонд соединять с преобразователем НПТ-2ЦМ.В четырёхпроводным кабелем с наружным диаметром от 3 мм до 6,5 мм через обжимной гермоввод (Рисунок В.1).

	7.3 Внешние электрические соединения (Приложение В)
	7.3.1 Внешние электрические соединения НПТ-хЦМ.В.ГР с герморазъёмом DIN 43650 (форма A).
	Рисунок 3 - Герморазъём DIN 43650, форма A (соединитель электрический ISO 4400) с тремя контактами плюс заземляющий контакт
	Рисунок 4 - База для герморазъёма DIN 43650, форма A круглая (соединитель электрический ISO 4400) с тремя контактами плюс заземляющий контакт
	7.3.2 Собрать схему внешних соединений (Приложение В).
	7.4 Порядок работы
	7.4.1 Подать питание. Через несколько секунд преобразователь готов к работе с установленными ранее настройками. Метрологические характеристики обеспечиваются после прогрева преобразователя в течение 15 минут.
	7.5 Заводские настройки указаны на наклейке преобразователя и в паспорте на преобразователь.
	7.5.1 Код доступа к сервисному уровню «rSt» установлен «1945».
	7.5.2 Все преобразователи поставляются с установленным в «0000» кодом доступа (свободный доступ) к уровням «A.in» и «rS». Для предотвращения несанкционированного изменения настроек рекомендуется службе КИПиА установить отличный от нуля код доступа (Приложение Д, п. Д.6.6 и п. Д.6.7 ).
	7.5.3 При необходимости, служба КИПиА может изменить и другие настройки преобразователя (Приложение Д).


	8 Режимы работы преобразователя
	8.1 Преобразователь имеет режимы работы: «Измерение» и «Настройка».
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