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1. BBEAEHUE

1.1. Hacrosmee pykoBOACTBO IO 3KCIUTyaTallny, 0ObEIMHEHHOE C TEXHNIECKUM
ONMCaHWeM W  TACIOpPTOM,  SIBISETCS  JIOKYMEHTOM,  yIOCTOBEPSIOIINM
rapaHTHPOBAaHHBIE  NPENNPUSITHEM-U3TOTOBUTENIEM  OCHOBHBIE  IapaMeTpsl |
TEXHHYECKHE  XapaKTepHCTHKH  mpeoOpasoBarteneld  Toukn pockl/mHes TP
Mogudukarmii JJTP-3-CM-M (B nanbHeiimeM - mpeoOpa3oBaTers).

1.2. JIoKyMEHT HO3BOJISIET O3HAKOMHTHCS C YCTPOMCTBOM M NPHHIUIIOM paboThI
npeoOpa3oBaTessl W yCTaHABJIMBAET IPaBHiIa HKCIUIyaTald, COONIOJCHHE KOTOPBIX
obecrieunBaeT Moiiep>KaHne €ro B OCTOSIHHON TOTOBHOCTH K JAEHCTBUIO.

1.3. TIpeoOpa3oBatens SBISETCS CPEACTBOM H3MEPEHHH C MEKIOBEPOYHBIM
nnTepBanoM 1 rox. Homep 8 DUDOOEU 83117-21.

1.4. IIpeoOpa3zoBaTens U3rOTOBJICH B cooTBeTcTBHH TY 26.51.51-002-77511225-
2020.

2. HABHAYEHHUE U OIIUCAHUE

2.1.  TlpeobOpa3oBarens MOXeT OBITh  HCHONB30BaH JJISI  HW3MEpPEHHUS
BJIarOCOZAEPKaHMsI BO3JyXa, a30Ta, HMHEPTHBIX W JAPYTMX HEarpecCHBHBIX Ta30B,
MPUMEHSAEMBIX B Pa3IMYHBIX TEXHOJOTHYECKMX MpOLEccaX IPOMBIIIICHHOCTH,
JHEPreTUKU M CEJIbCKOrO0 XO3SHCTBA B COCTABE MHOIOKAHAJIBHBIX H3MEPHUTEIBHBIX
CHCTEM WJIM COBMECTHO C BTOPHYHBIMHU IPHOOPaMH PA3IMYHOTO Ha3HAYCHUSL.

2.2. Tlo ycTOMYMBOCTH K MEXAaHWYECKHM BO3ICHCTBUSAM U IO 3AILUIIEHHOCTH OT
BO3/ICHCTBUS OKpY’Kalolled cpexpl NpeoOpa3oBaTeib BHITOIHEH B OOBIKHOBEHHOM
ucnosnHenuu o 'OCT 52931-2008. Ctenenp 3alIMTHI OT MPOHUKHOBEHMSI BOJIbI, MBUIH
U IOCTOPOHHUX TBepAbIX yacTul o 'OCT 14254:

- IUTSL KOPITYCA TIPEOOPABOBATEIIM . . v v evveeetvaeeneneenenneneanannaneanannnns P64

- JUISL TIOTPY>KHOM YaCTH MPEOOPAZOBATEIIN. . .. e .eneeeeenieeneneneenenenne 1P40

2.3. Pabouwne yciioBHsl IpUMEHEHUsI IPUBEICHBI B Ta0uie 1.

2.4. ATP-3 saBusiercst ncroiHeHneM npeoOpas3oBatenell Touku pocs/unes TP ¢
KaHaJIOM MHAWKAIMK TEMIEPaTyphl.

2.5. IlpeobpasoBatenn HE HUMEIOT WHAWKAIMM WM3MEPEHHBIX 3HAa4YCHUH. B
3aBUCHMOCTH OT MOJU(UKAIMKM HM3MEpPEHHbIE 3HAYEHHS BBHIJAIOTCS Ha BHEIIHHE
ycrpoiictBa B 1mdpoBoM BHIE IO ABYyXHpoBoxHoMy wuHTepdeiicy uForLan n
nporokoiry Modbus (Mogudukanus -CM).

2.6. Ilpeobpa3zoBareny HIMEIOT yCTaHOBOYHYIO pe3pdy M20%1,5.

2.7. TIpeoOpazoBaresb MOXKET OCHAIIATHCS NMPoO00TOOPHBIM ycTpoiicTBoM 11/1B
JUIs TIOJICOEAMHEHWS K Ta30BOM Marucrpaid, B TOM 4HCIe IPoOOOTOOPHBIM
YCTpPOMCTBOM, BKJIIOYAIONIMM  BCTPOCHHBI  M3MEPHUTENBHBI  IpeoOpa3oBarenb
nasnernst [1IB-8-M i [1IB-8C-M. Iloapo6nast nHpopManus o mpoOOOTOOPHBIX
ycTpoiictBax I1JIB nmpuBesieHa B COOTBETCTBYIOIIEM PYKOBOACTBE IO 3KCILTyaTalluH.

2.8. Wsmepenue paBnenus B [1[AB-8-M, IIIB-8C-M ocyuecTBisercs
TEH30METPUYECKUM JaTIYMKOM. Ha OCHOBaHMM JaHHBIX 00 HM3MEPEHHOM JaBJICHUH
peoOpa3oBaTesb MOXET IPOM3BOJUTH aBTOMATHYECKUI IepecdeT MOKa3aHWH TOUYKH
pocsl/uness kK HopMmanbHOMY (1 Gap), crammaptHomy (7 Oap u30.), mubo K Apyromy
JIaBJICHHUIO, 33J]JaBaEMOMY TP KOH(MUTypanuy mpeoopa3zoBaTers.



2.9. AHanmsupyemble Ta3bl HE JOJDKHBI COACPIKATh MEXAaHHYCCKHX IPUMECEH,
a’po30JIe U MApOB Macesl B KOJMYECTBAX, MPEBHIMAIONINX CAHUTAPHBIC HOPMBI IS
MIPOU3BOJICTBCHHBIX MOMEIICHUH, a TakKe KOPPO3MOHHO-aKTUBHBIX AarcHTOB WIIH
IPYTUX TPUMECEH, pEeardpyrlIuX ¢ MaTephalaMd YyBCTBUTEIHHOTO JJIEMEHTA
(OJTOBSHHO-CBUHIIOBBIH IPHUTIOHN, CHITUKATEITh).

2.10. 3ampemiaeTcss UCIONB30BaHWE IpeoOpa3oBareNs JUIT  W3MEHCHHS
BIIQXKHOCTH BOJIOPOJia ¢ KOHIICHTpAIMEH KUCIOpPOJa B aHAIM3HPYEMOM Ta3e MCHee 5
ppm, Tak Kak 3TO MOXKET IPUBECTH K BBIXOAY CEHCOpa IMPeoOpa3oBaTelis U3 CTPOSL.

2.11. PexomeHmyembIii pacxonx Taza dYepe3 mpeoOpazoBatens oT 0,5 mo 1
HOPM.JI/MHUH.

2.12. KoHcTpyKius mpeoOpa3zoBatelss HE UMEET MPEAYCMOTPEHHBIX MECT IS
YCTaHOBKH ILTIOMO.

Tabmmma 1.
HanmMeHoBaHne XxapakTepuCTHKA 3HaveHue

Temmnepatypa okpyxaroleil cpelibl ¥ aHaIU3UpyeMoro rasa, °C

ATP-3 ot -40 1o 60

AB-8-M, ITAB-8C-M ot 0 1o 50
OTHOCHTENbHAS BIAKHOCTD OKpYKatomieil cpeabr™, % ot 0 10 98
PaGouee aBiieHne aHATM3UPYEMOTO Ta3a, Kre/cM?, He Gonee

ATP-3 300

[AB-8-M, IIAB-8C-M 10
* - TpuM TPaHCHOPTHUPOBKE W XpaHEHWH mpeoOpasoBaTeneld HEOOXOANMO
HCHOJNb30BaTh  TpaHcmopTHeld  kommadok g JTP ¢ ocymmurenem
AP51.4180.006-01 (cMm. 4ury 5) B COOTBETCTBHU C 11.6.3.

3. OCHOBHBIE TEXHUYECKHUE JAHHBIE U XAPAKTEPUCTUKHA

3.1. MeTpomorudeckue XapaKTepUCTUKH IpeoOpa3oBaTelicii TpPUBEACHH B
Tabmne 2.

Tabmmma 2.
HanmMenoBanune xapakTepucTHKN 3HaveHue
Jlnana3oH U3MepeHni TeMIepaTypbl TOUKH pockl (MHes)*, °C
- IIpu TemIeparype ananuzupyemoro rasza (Tr) 0 °C u Huxe ot -80 no (T - 4)
- IIpH TeMIIepaType aHaau3upyeMoro rasa soie 0 °C ot -80 10 0
JuanazoH  u3MepeHWH ~ W30BITOYHOTO  JIABIEHHS IS
W3MEpHUTENBEHOTO  IIpeoOpa3oBaTesst JaBICHHS B COCTaBe
npo6oot6opHoro yerpoiictsa I[B-8-M, TIJIB-8C-M, krc/cm? ot 0 10 10
[Ipenensl nommyckaeMoil abCOMIOTHONW MOTPEIIHOCTH M3MEPEHUH
TEMIIepaTypbl TOYKH pockl/uHest, °C +2




Tabsmna 2 (IpoioIpKeHne).

HaumenoBanue XapaKTCPUCTHUKU 3HadeHUE

[Ipenenbl normyckaeMoil abCOMIOTHONW MOTPEITHOCTH M3MEPEHUH
N30BITOYHOTO JABICHUS U M3MEPUTEIHHOTO Ipeodpa3oBaTes
JIaBJICHWs B cocTaBe INpobooTOopHOro ycrpoiicra I1JIB-8-M,
IJIB-8C-M, krc/cm?, He Gonee +0,1

* - MoIMaTa3oHbl U3MEPEHUS TeMITepaTypbl TOUKU pockl (MHEs): oT -80 °C mo -60 °C,
ot -60 °C go -20 °C, ot -20 °C mo 0 °C.

3.2. OCHOBHBIC TEXHHYECKHEC XapaKTCPUCTUKU MpeoOpa3oBaTelicii MpUBEICHBI B
Tabauue 3.
Tabimma 3.

HaumenoBanue XAPAKTCPUCTUKU 3HaueHne

Bpems BbIxoma mokasaHuii Ha ypoBeHb 0,9 0T ycraHOBHBIIETOCH
3HAYEHUs] NPU U3MEHEHUU BJIAXXHOCTH Ta3a OT CyXOro K BIIQ)KHOMY, 5
MUH, He OoJiee

I"aGapurHble pa3Meps! (IMPHHAXBBICOTaXTIIyONHA), MM, He OoJee

ATP 30x30x120

[IAB-8-M, IIAB-8C-M (6e3 npeobpazoBares) 90x120%90
Macca, kr, He Ooee

ATP 0,5

[1B-8-M, I11B-8C-M 1
HampsiokeHne nmuTaHusi HOCTOSTHHOTO TOKa, B:

ATP-3 ot 5,6 1o 15

ATP-3-CM-M c¢ [11B-8-M wunu [1/IB-8C-M ot 9 1o 15

IMoTpebmnsieMblii TOK 0€3 IEKTPUYECKON HArpy3Kd Ha BBIXOJE, MA, HE
Ooxee
ATP-3 70
AB-8-M mmu I1/IB-8C-M 10

Cpennsist HapaboTKa Ha 0TKa3 To B HOpMaBHBIX YCIIOBUSIX, U,
HE MeHee 10 000

Cpennuii cpok cimyx0sb!1 Tc, €T, He MeHee 5




4. COCTAB 1 KOMIIJIEKT IOCTABKH

KommurekT mocTaBku mpeoOpa3oBaTelist IpUBEACH B Ta0HUIIE 4.
Tabiuma 4.

Kon- | Ilpumeuan
BO ue

HanmenoBanune O003HaueHne

[Ipeobpazosarens JJTP-3-CM-M HAPA1.413614.002-032 1 wr. 2),3)

TpancnoptHeli konmadok M20x1,5

¢ ocymmHTeIeM ITAP:1.4180.006-01 1 wr.

KoJtbI10 yIIOTHUTENBHOE

¢droporutactoBoe 19x12x2 HAPA711141.101 1. M
[Ipo6ootboproe yerpoticteo I1IB | LIAPA.2748.00X 1 mt. (1)
Brokx naaukanuun UBA-6AP HAPS.2772.004-02 1 mt. 1), (3)
Brox nagukanuu MBA-8 HAPS.8034.021 1 mt. 1, (3)
brnok naaukanuu UBA-6b2-K

(ucrionHenne Ha DIN-pefiky) I[IAP1.2772.003-02 1 wir. M, (3
PyxoBozcTBO 110 skeryarauy, LIAPSL.413614.001-03 PD | 1 7K. (4)

COBMCIICHHOC C IMaCiopTOM

KOMHaKT—I[I/ICK C MpOorpaMMHbIM

obecrieyeHIEM 1 . (1), 4)

YnakoBka HAPA.4170.010 1 wr.

HpI/ICHOCO6HGHI/I$[ 1 AOKyMCHTalUus I HaCTpOfIKPI, FOCTUPOBKU U MMTOBCPKU

Kab6ens KK-2 mis
KOH(UTYpUPOBAHUS HAPA.685611.021 1 wr. (1
mpeobpa3oBaTes

IIpeobpazoBatens naTEpdeiica

USB — ForLan I 1CM LIAPS1.468152.002 1 . (1)

Mertoinka moBepKu HAPA.413614.001MI1 1 2K3. (1

IIpumeuanus:

(1) —mocraBisieTcs no 3anpocy 3aKa3unka,

(2) —ucromHEHUE U KOHCTPYKTHBHOE MCIOIHEHHE TPeo0pazoBaTelisi yKa3blBacTCs
IIPH 3aKa3e;

(3) — nnMHA cOoeMHMTENBHBIX KaOeIel oroBapuBaeTcs pu 3aKkase mpeodpazoBaTels.
CrangapTHas JuinHa Kabess 4 M;

(4) — pmomyckaercs — mapTHIO  IpeoOpasoBaTeied, IOCTaBIIEMBIX  OJZHOMY
[oTpebuTento, KOMIUIEKTOBATH OJJHAM SK3EMILISIPOM.




O6o3HaueHne npeodpa3oBaTes:
ATP-3-CM-M-LmM ¢ ADD, rae

L - mmna coemuuHuTenbHOro kabemss, ADD — [OMNOJIHUTCIBHBIE OILMH
(mpo6o0TOOPHOE YCTPOWCTBO).
[Ipumep o603HAUCHUS TPeoOpa30BaTEIIS IPU 3aKa3e:

ATP-3-CM-M-20mM c I1/IB-8-M-A

- mpeobpazosatens [ATP-3 ¢ mudpoBeIM BBIXOJHBIM CHUTHAJIOM I10 JBYXIIPOBOIHOMY
nnrepdeiicy pForLan um mporokomy Modbus, uMerommii ycTaHOBOUHYIO pe3bOy
M20x%1,5 (ATP-3-CM-M), ocHameHHbIH 1po6ooT6opHBEIM yeTpoiicTBoM I1/IB-8-M-A ¢
kabeneM umrHOM 20 METPOB.

OnHo3HauHasT WMJICHTUQUKALMS KaKIOTO OSK3EMIUIIpa IpeoOpa3zoBarens U
poOOOTOOPHOTO  YCTPOMCTBA  OCYHIECTBISIETCSI MO  M3TOTOBJICHHOM MEYaTHBIM
CrocoOOM  HakJeWKe WM BBINOJIHEHHOW JIa3epHOM TpaBUPOBKOW  HAMIIMCH,
pacrionaraeMoii Ha Kopiyce. Hakieiika (Haanuch) COAEPKHUT 3HAK YTBEP>KACHUS TUIIA,
WCIIOJTHEHUE U MOJIU(HKAINIO TPeoOpa3oBaTes, M €ro 3aBOJICKOH HOMED.

5. YCTPOMCTBO U PABOTA

5.1. U3mepenne TemrepaTypbl TOYKH pPOCBI/MHES B IIpeoOpa3oBaressx
OCYIIECTBIISICTCS COPOLIMOHHO-EMKOCTHBIM 4yBCTBUTENBHBIM steMenToM (U3), pabora
KOTOPOrO  OCHOBaHAa HAa  3aBUCHUMOCTH  JUIJEKTPUYECKOM  NPOHUIAEMOCTHU
BJIarOYyBCTBUTEIBHOIO CJIOSl U3 CMECH OKCHIOB AITIOMHUHHS M KPEMHHS OT BIAXXHOCTH
aHaM3upyeMoi cpeapl. UD mpencraBnseT COOOM AMAIECKTPHUYECKYIO ITOJUIOKKY C
JIBYMSI TUIAaHAPHBIMH 3JIEKTPOIaMH, TTOBEPX KOTOPBIX HAXOAATCS BIArO4yBCTBUTEIBHBIN
U BJIATONPOHMLAEMBIA 3JICKTPOIPOBOSIINKN CIIOM, 00pa3ys CTPYKTYpy H3 JBYX
MOCIIEI0BATENBHO BKIIOUEHHBIX KOHJEHCATOPOB. DIIEKTpUYECKas eMKOCTb YO 3aBHCUT
OT NapLUUAIHOTO AABICHHS BOASHOTO Iapa B OKPYXKAIOLIEH cpefe.

52. Pamom ¢ UD pasMemieH IUIATHHOBBIA  TepMOIIpeoOpa3oBaTelb,
TIpeAHa3HaYeHHBIN I I3MEpeHHs TeMmeparypsl U0.

5.3. UD u TepmomnpeoOpazoBarTellb yCTAaHOBIICHBI Ha KOpITyce MmpeoOpazoBarelis u
3aKPBITHl TTOPUCTHIM KOJIIAYKOM, OOECHEUYMBAIOIIMM HX 3aIIUTy OT MEXaHHYECKHX
TIOBPEXICHUH, CBOOOHBIN TOCTYI aHATM3UPYEMOH Cpelibl M CTAaOMIIN3ALMIO TETIIOBOTO
pexxnma UD.

B mnpeobpasoBarerne pacronaraercsi cxema OOpaOOTKM ¥ BBIJaYd CHTHAJIOB,
BBIMOJIHEHHAs Ha OCHOBE MHKPOKOHTpOJIEpAa M OCYLIECTBIISIIOINAS CIIECAYIOIINE
byHKIHH:

- U3MEPEHNE EMKOCTH YyBCTBUTEIBHOIO 2JIEMEHTA BIAKHOCTH;

- BBIYMCIICHHWE 3HAYCHUS TEMIIEPATYphl TOUKH POCBHI/WHES, MEPECUET B JIpyrue
€IMHMLIBI I3MEPEHHSI BIIAXKHOCTH;

- TeMIeparypHas KOPPEeKIHs 3HAYCHUS TEMITEpaTyphl TOUKH HHES;

- XpaHEHHe TPaTyUpOBOYHON XapaKTEPUCTHKHU NpeoOpazoBaTes;

- B3aUMOJICHCTBHUE C BHEIIHUMH YCTPOHCTBAMH 10 poTokoiry Modbus.



6. UCIIOJIb30BAHHUE IO HABHAYEHHIO
6.1. MIOPAIOK YCTAHOBKH

7.1.  IIpeobpazoBarermn  JITP-3  moOCTaBnsiOTCS € YCTAaHOBJICHHBIMH
TPAHCHOPTHBIMH KOJIMAYKAMH C OCYLIMTENEM, KOTOpBIE HCKIIIOYAIOT BO3JECUCTBUE HA
YyBCTBUTEIIHHBIA 3JIEMEHT HEOIaronpHusTHBIX (AKTOPOB (IOBBIIMICHHAS BIIA’KHOCTB,
pas3IMYHbIe OPraHMYECKUE TPUMECH).

7.2. Jlnd MHHUMHU3aIMM OTUX BO3JEUCTBUI PEKOMEHIYETCS CHHMATh
TPAHCHOPTHBIM KOJIAYOK HEMOCPEACTBEHHO NEpes MOAKIIOYEHUEM H3MEPUTEIHLHOIO
peoOpa3oBaTessl K ra30BOM MarucTpaiH.

7.3. He crnenyer BbIOpachiBaTh TpPaHCIOPTHBIA Kojmadok. [lepex oTmpaBKoi
npeoOpa3oBaTensi B IOBEPKY PEKOMEHIYETCS pEreHepHpoBaTh KOJIAYOK ITyTEM
Imporpesa B TeueHue 2 9acoB npu temmneparype 150-200°C, oxs1aauTh €ro 1 HaKpyTUTh
Ha N3MEPUTENbHBIN Tpeo0pazoBaTelsb.

7.4. Ecnn y Bac HeT BO3MOXHOCTH PETCHEPHPOBATH OCYIIUTENDL KOJIAYKa, BCE
PaBHO YCTAHOBHTE €TO Ha N3MEPHUTENbHBIN Tpeo0pazoBaTeib. JTO CHU3UT BO3ICHCTBHE
HeOmaronpuaTHeIX (akTopoB. [Ipym TpoBeaeHHM TEXHWYECKOro OOCIYXKMBaHHS Ha
HalleM TpeINpHATHH MBI BepHeM Bam mnpeoOpaszoBarens C  yCTaHOBJICHHBIM
pereHepHPOBaHHBIM TPAHCIIOPTHBIM KOJIITAYKOM.

7.5. Ecnim y Bac mpeamomnararorcsi mepepbiBHl B paboTe mpeoOpaszoBarerns,
yCTaHaBIMBaNTE Ha U3MEPHUTEIBHBIN IIpeoOpa3oBaTeib TPAHCIOPTHBIN KOJIIAYOK.

7.6. YcTaHOBUTE H3MEpHUTENBHBIA NpeoOpa3oBaTeidb B IPOTOYHYIO Kamepy,
MOJKIIOYEHHYIO K MATUCTPAJIX C aHAIM3UPYEMBIM Fa30M.

7.7. TlpeoOpa3zoBarenn HE PEKOMEHIYETCS pa3MeIlaTh BOJIM3H IPEAMETOB,
BBIJIEIISIIOIINX TEIUIO (OTOMUTENBHBIE CUCTEMBI U TIP.).



6.2. OJKJIIOYEHUE MPEOBPA3OBATEJIEN K TA30BOM
MATI'NCTPAJIA

YcTaHOBOYHBIE pa3Mephl H3MEPUTEIHHOTO IpeoOpa3oBaTeNs NPUBEACHBI Ha
puc.1.
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Puc.1. YcranoBounsle u rabapuTHbIe pazMeps! peodpaszosarens JTP-3-CM-M.

[MonxkmroueHue mpeoOpazoBaTens K Ta30BOM MarucTpaliil OCYIICCTBISACTCS IMPH
momomy  mpobooTOopHOTO  yerpoiictBa  [I/IB, mocTtaBmsemMoro  BMecTe €
mpeoOpa3oBareieM 1Mo 3ampocy lloTrpeburtens, MO0 TPOTOYHOW  KaMEpHI,
n3roroBneHHON [loTpeOuTenleM B COOTBETCTBHH C KOHKPETHBIMH — YCIIOBHSIMH
skcmuryarauu. [lonpodHoe onmcanue npob6ooTobopHbIX yerpoiicTs [1/IB mpuseneHo B
COOTBETCTBYIOLIEM PYKOBOJICTBE MO IKCILTyaTallUH.

Konctpykuust ¢uanma (yCTaHOBOYHOH 4YacTH Kamephl) Ui TOAKITFOUCHHS
mpeoOpa3oBarenss MmokazaHa puc.2. [l W3rOoTOBICHUS KaMephl HEOOXOIMMO
HCTIOJIBh30BaTh MaTepHaibl, ciabo ancopOupyIoue BiIary, HarnmpuMep, HEP:KaBEIOIIYIO
crank. BHyTpeHHIE TOBEPXHOCTH KaMephl TOJKHEI OBITh OTHOJTHPOBAHBIL.

JUis  TOAKIIOYEHHS TPOTOYHOW KaMephl IpeoOpa3oBarelss HEOOXOIUMO
KCIIOJIb30BAaTh TOJBKO TNEPEXONHUKH M apMarypy W3 HEP)KaBEIOLIEH CTalH.
3anpeniaercs UCIOJIb30BAHUE YIUIOTHUTEIBHBIX MPOKIAI0K U3 PE3UHBI.

Mecro ycranoBku ¢uiabTpa (eciu OH HE0OXOIMM) HEOOXOIMMO BHIOMpATh Kak
MOXXHO OJNIbKe K TOouke oTOopa Trasza, 4ToOBI B Iporecce paboThl HE MPOUCXOIUIO
3arpsi3HEHUE MarucTpaiy.

M3mepenne TOYKM HHESI ra3oB C BBICOKMM KIJIACCOM YHUCTOTHI MO BJare
eecoodpa3Hee MPOU3BOANUTE TIPH JaBICHUH B MIPOTOYHON KaMepe, paBHOM JaBIICHUIO
B MAarucTpajivd, Tak Kak 3TO MO3BOJIIET PACIIMPUTh HWKHIOIO TpaHMIly Juana3zoHa
u3Mepenust. Tak, eciu TOUKa WHes raza Mpu HOpMajabHOM JIaBJIeHUH cocTaBisieT -70°C,
TO TIPH W30BITOYHOM JaBIICHUA 7 Krc/cM? ero Touka uHesi cocTaBut -56°C. OnHako, s



NPUBEACHUS 3HAYEHMSI BJIQKHOCTH K HOPMAJbHBIM YCJIOBHSIM B OTOM Cllydae
HE00XOMMO 3HATH JTABJICHUE B MATHCTPAIIH.

Ecnu 3HaveHue MaBIIEHUS IMOCTOSHHO M M3BECTHO, €r0 MOXKHO BBECTH B OJIOK
nagukanun = MUBA-8 wm  UWBA-662-K-DIN  (tomesko mns  mpeoOpaszoBaTens
Momudukarym -CM), 1 oH OyeT IPUBOIUTH 3HAYCHHE BIAXKHOCTH K HOPMAIEHOMY
nmapneHuto. Ecim  nmaBieHWE MeEHSCTCS B IMUPOKUX —TIpeeiax, HEo0XOIUMO
HCIOJIB30BaTh MpobooTOOpHOE ycTporicTBo [I/IB-8, B cocTaB KOTOPOTO BXOAUT
peoOpa3oBaTellb aBICHUS.

BHUMAHMUE! IIpn BbIOOpe (MTHHIOB M NOABOAAIICH ra3oBOil apMaTypbl
YUYUTBIBATe MAKCHMAJIbHOE [JAaBJICHHE ra3a B JHMHHU. YCTaHOBKY (UTHHIOB
NPOBOANTE B COOTBETCTBHM C YKasaHHAMHM mnpoussoauresi. HempapBuibHas
YCTAHOBKA WM NpPEBBIIICHHE MAKCHUMAJIBLHOIO JABJICHUS ra3a s (UTHHIOB U
apMaTyphbl IPEACTABJISAECT ONACHOCTD!

M2Ox15

225

Koo yanomuumesbHoe 19x12x2
! gmaponnacm P-4 1Y 6-05-810-88

Puc.2. Konctpykiwus ¢uaHna jurst HOAKIIOUEHHST H3MEPUTEIILHOTO Ipeodpa3oBaTes
JATP-3-CM-M k ra3oBoil MarucTpau.



6.3. IOPAJOK YCTAHOBKH

[IpeobpazoBatenu JITP-3 mocraBisiioTcs ¢ YCTAHOBIEHHBIMU TPAaHCIIOPTHBIMHU
KOJMAa4YKaMH C OCYIIUTENIEM, KOTOpPbIe MCKIIOYAIOT BO3JEHCTBHE HA UyBCTBUTEIILHBIN
JJIEMEHT HeONaronpuaTHeIX (AakTOpoB  (MOBBINIEHHAs BIIAXKHOCTb, Ppa3IMUHBIC
OpraHuYecKue MMPUMECH).

JUIs MUHMMH3alUU 3TUX BO3JECHCTBUII PEKOMEHIYETCSl CHUMATh TPAHCIOPTHBIN
KOJITAYOK HETIOCPECTBEHHO Tepe/T MOIKIII0YEHIEM H3MEPHUTEIILHOTO MTPpeoOpa3zoBaTes
K ra30BOI MarucTpaiy.

BHUMAHUE! TpaHcnopTHBIH KOJINA4Y0K HEO0XOAMMO COXPAHHTbL s
JAJIbHeIero NCnoJib30BaHus.

[epen otmpaBkoii mpeoOpa3zoBaTess B HOBEPKY PEKOMEHYETCSI PETCHEPUPOBAThH
KOJINAa4oK ITyTeM IIporpeBa B TeueHue 2 yacoB npu temmneparype 150-200°C, oximaauts
€ro U HaKpyTHUTh Ha N3MEPUTENbHBIN Tpeo0pa3oBaTelb.

Ecin BO3MOXHOCTH pereHepupoBaTh OCYLIMTENb KOJNMayka OTCYTCTBYET, BCE
PaBHO YCTAHOBHTE €TO Ha W3MEPHUTENbHBIN Tpeo0pazoBaTeib. JTO CHU3UT BO3ZCHCTBHE
HeOnmaronpusTHbIX GakropoB. [Ipu mpoBenennu Texaudeckoro obeiryxuBanus 8 OO0
HITIK «MHUKPO®OP» mnpeobOpazoBarens OyIeT BO3BpalleH C YCTaHOBJICHHBIM
pEereHepupOBaHHBIM TPAHCIOPTHBIM KOJIMAYKOM.

Ecnn mpeamnonararorcst mepepbiBel B padoTe MpeoOpa3oBaTessi, yCTAHOBUTE Ha
peoOpa3oBaTesb TPAHCIIOPTHBIN KOJMAYOK C OCYIINTEIIEM.

[epen ycranoBkoii nmpeoOpazoBaTelisi CHUMHUTE ¢ HETO TPAHCIOPTHBIHN 3al[UTHBII
KOJITAYOK C OCYIINTEJIEM, YCTAaHOBUTE Ha COCAMHHUTENLHOM pe3bOe YIUIOTHUTEIHHYIO
MPOKJIAIKy W3 (ropomacta, BBEpHHTE NpeoOpa3oBaTeinb B MPOTOYHYIO KaMmepy.
Hcnonp3ys nBa kiroya S27, OXMH M3 KOTOPBIX (PUKCHpYyeTCS Ha IIECTHI'PaHHUKE
npeoOpa3oBaTessl, a BTOPOil Ha MPOTOYHOI Kamepe, C yCHJIMEM 3aTsHUTE pe3b0oBOe
COCIMHEHHE.



6.4. IOJKJIIOYEHUE K BHEIITHUM YCTPOMCTBAM

6.4.1 Ha3nayenusi BBIBOAOB ISl NOAKIIOUEHHs rpeobOpasosareneit TP
IIPUBEJEHBI HA PUCYHKE 3.

CO6u4vn?1 nposog «0V»

 m—

01 2[
3

oLINE

Puc.3. Ha3nauenne KoHTakToB npeodpazoBaterst Moaudukammii JJTP-3-CM-M.

6.4.2. TlomxiroueHwe TpeoOpazoBaTeNicii K  W3MEPUTEIBHON  CHUCTEME
OCYIICCTBIIIETCS MO JABYM TmpoBoaaMm. IIpeoOpasoBaTeny MOAKIIOYAOTCA K
TPEXKUITHFHOMY KaOeIto mapauieIbHo.

JUts ToACOCMUHECHUS HANPSHKCHHS THTAaHUS W CheMa BBIXOAHBIX CHUTHAJIOB
mpeoOpa3oBaTellb OCHANICH YCTHIPEXKOHTAKTHBIM pa3beMoM. HaszHaueHue THe3[
pa3beMa IpUBEACHO B TabmwIe S.

Tabimma 5.
Konrtakt Hasnauenne
L (mmpokuit) OO6mmit
3 Line (+)

6.4.3. TlpeoOpazoBarenwt MOTYT MOIKIIOYATECS dYepe3 IpeoOpa3oBaTein
narepdeiica USB—uForLan (ITN-1CM mmm KK-2) x nmepcoHabHOMY KOMIIBIOTEpY, K
omokam wHaukanun MBA-6AP, MBA-8, MBA-652-K-DIN u npyruM BTOPHYHBIM
npubopaM JUIs  CUMTHIBAHUS W3MEPECHHBIX 3HAaue€HWH (CM. COOTBETCTBYIOIINE
pPYKOBOACTBa MO SKcIutyaTanuu). IIpeoOpasoBaTeny IOAKIIOYAIOTCS K BTOPUYHBIM
npubopaM JIByXIPOBOJIHBIM KabOeneMm, 10 KOTOPOMY OCYIIECTBISIETCS ITMTaHue
M3MEpHUTENBHBIX TpeoOpa3oBarenell W OOMEH [aHHBIMH 10 mpoTokony Modbus.
[IpeoOpa3oBaTen MOTYT IOJKIIOYATHCS —IMApaUIeNIbHO, IIPH  3TOM  KaXIbIH
nmpeoOpa3oBaTenb JODKEH HWMETh CBOH  WHIMBHIYaJIbHBIM, IPEABAPUTEIHHO
YCTAHOBJICHHBII B COOTBETCTBUU C PYKOBOJCTBOM I10 SKCILUTyaTallud CETEBOM HOMED.

6.4.4. lns paboTel Cc mpeoOpa3oBaTEeIsIMA MOXKET HMCHOJIB30BAaTHCS MPOTrpaMma
SensNet, noctymHas B pa3znene «I[lognepkka — 3arpy3ka» Ha caiite microfor.ru.



6.5. PABOTA C TIPOI'PAMMHBIM OBECTIEYHEHUEM MicroSetup

Cayxebnast mporpamMa MicroSetup (microsetup.exe), IOCTymHass B paszeie
«ITonmepxkka — 3arpy3ka» Ha caiiTe microfor.ru, npeaHa3Ha4YeHa JUIs 3aIIUCH CETEBBIX
HOMEpOB IpeoOpa3oBareei.

Janst paboter mporpammbl MicroSetup TpeOyeTcst nepcoHaIbHBI KOMIBIOTED MO
yIpaBiieHHeM oOllepaiioHHON cucrteMbl Windows 7 W BbIIIEe, COOTBETCTBYIOUIMH
CHCTEMHBIM TPEOOBAHMSM JUIsl YCTAaHOBJIEHHOH ONEpalliOHHON CHCTEMBI.

[Iporpamma  pacnpocTpaHseTcs IO JIMLICH3MOHHOMY  COIJIAIICHHIO,
orybonmkoBaHHOMY B paznene «Ilomaepskka — 3arpy3ka» Ha caiite microfor.ru.

[MoaxmounTe TOIBKO OJIUH MPeoOpa3oBaTeNb K KOMIBIOTEPY B COOTBETCTBHH C
pazzenom 6.4.

3amycTuTe TporpamMMy —microsetup.exe, TpH O3TOM OTKpPBIBAETCS OKHO,
MIOKa3aHHOE Ha puc.4.

; MicroSetup v1.00 X
Cerero womep 1 A COM-opr: | \\\COM16

M Degnposoares: wrepoedic pF ol AN

Yeraroeums cease 3anucars ceTesol HoMep

Puc.4. OxHO porpaMMBI microsetup.exe IpHu MepBOM 3aITyCcKe.

B okomke «COM-Ilopt» ycTaHOBHTE HOMEp MOPTA, K KOTOPOMY MOAKIIIOYEH
npeoOpa3oBaTenb nHTEpdeiica.

lanouka «/IByxnpoBonuslii narepdeiic WForLAN» noimkHa OBITH yCTaHOBJIEHA.

YcranoBute B okomke «CereBoll HOMep» TpeOyembrii Homep (ot 1 mo 255) m
Ha)KMUTE KHOIKY «3amucaTh CETEBOH HOMEDY.

Ecnmn B 3TOT MOMEHT OyayT MOIKIIOYEHBI HECKOJBKO NpeoOpasoBaTeieH,
YKa3aHHBIN ceTeBOM HoMep OyJIeT 3ammcaH Bo Bce IpeobpasoBarenn!

[Iporpamma BeIBeIeT HHPOPMAIMOHHOE COOOIIEHHE:

Information

Ceresoil momep sanucam

Jljist mpoBepKM CBSI3M C MPeoOpa3oBarelieM C H3BECTHBIM CETEBBIM HOMEPOM
BBeAUTEe ITOT HOMep B mosie «CeTeBOll HOMEp» M HAXKMHUTE KHOMKY «YCTaHOBHTH
CBA3bY. B cllydyae ycHenHo#i yCTaHOBKY CBSI3H, IPOrpaMMa BhIBEIET HHPOPMAIIMOHHOE
COOOIIICHHE:



Information

Cease ycranosnena

Ecnu nporpamma mokaket coo0Omienne o0 ommoOKe CBsI3H, IIPOBEPHTE:
1) mnpaBunbHOCTH ykasaHusi COM-nopra uepes «Jlucmerdep ycTpoicTB»
Windows;
2) TNpaBWIBHOCTh NOAKIIOUEHHs NpeoOpasoBarens (Hanmuune TpedyemMoro
MTUTaHNS, 3a3€MJICHUS], TIPAaBUIBHOCTD MOKIIIOYEHHS KOHTaKTOB).

6.6. METOJIMKA BBIIIOJIHEHUS U3MEPEHUI

[Tocne BkiIrOUSHNS TMTaHUS IpeoOpa3oBaTelb CTAHOBUTCS TOTOB K paboTe depes
HECKOJIBKO CEeKyHJ (TMIHMYHOE BpEeMsl ¢ MOMEHTa MNOAAa4YM IHUTaHHS 10 TOTOBHOCTH
coctaBisieT 4 c¢). [Tokazanus Toukn naes +100 03HavaroT, 4TO Mpeodpa3oBaTeNb ele He
HayaJl I3MEPEHUSL.

UreHne moKazaHMH ¢ IpeoOpa3oBaTeNsi  OCYLIECTBISETCS  BTOPUYHBIM
yCTpoiicTBOM B BHzE IM(POBOTo curHaia o nporokosry Modbus (cm. npunoxenue 1).



7. TEXHUYECKOE OBCJIYXNBAHHUE

[lepedenr pabor Ui pa3TUUHBIX BHIOB TEXHHYECKOTO  OOCITYKUBaHUS
npeoOpa3oBaTesst MpUBEIeH B TadIuLe 6.
Tabuma 6.
IlepuonnaHoCTH Kputepuit
Coneprxanue padot Marepuarnsi
TO YCHEIHOCTH
He pexe 1 paza B | OcMOTp 3alLIUTHOTO
roJ ¥ epen KOJINa4yKa, IOBEPXHOCTU
IIPOBEACHUEM CEHCOPa BIAXKHOCTH U
MIOBEPKU MECTa yCTaHOBKH ceHcopoB | Ha yka3aHHBIX
B IIpeoOpas3oBaTere MIOBEPXHOCTSIX HE
BIIQXKHOCTHU M TEMIIEPATYPHI | HOJIKHO
colepxKaTbCs
[pu Hanmuun OTMBIBKA IOBEPXHOCTH Bopa
. MEXaHUYECKUX
3arpAsHEHMi Ha | CEHCOpa BIIAKHOCTH OT p— JUCTHIIUPOBaHH
MIOBEPXHOCTU 3arpsA3HeHUIL: sarps3HeHUiA asi, CiupT 5
KOJINAyYKa, -IIPOMBIBKA B H30IPONUTIOBBIA
CeHcopa JIMCTUJUTMPOBAHHOM BOJIE OCHY, cxkaTslii
BIIQKHOCTH H i 06paboTKa mapom; BO3IYX
MECTa YCTAHOBKH | - CyIIIKa CKaThIM BO3LYXOM,; OYUILICHHBIN,
CEHCOPOB - IPOMBIBKA CIIUPTOM; apOOYHCTUTED
- CyILIKa C3KaTbIM BO3yXOM KT-906 nnu
AQHAJIOTUYHBIN
ITpu BEIXOAE IOctupoBka Ha Ipenensr I'eneparop
a0COIOTHON HMPEeIIPUATHH-U3TOTOBUTENIE | JOIMYCKAaeMON BIIQYKHOTO Ta3a
MOTPEIIHOCTH a0COFOTHOM STaJIOHHBIH
HU3MEpEeHuil 3a IO PEIIHOCTH CyxoBeil-3 unu
JIOIyCTUMBIE HM3MEpEHUs AQHAJIOTUYHBIH,
IIpeaeibl cootBeTcTBYIOT | Kabens KK-2

OMNMCAHUIO TUIA
(@341




8. BOSMOXHBIE HEUCITPABHOCTU U METO/bI UX YCTPAHEHUA

Hepequb BO3MOXHBIX HGHCHpaBHOCTCﬁ 1 MCTOJbI UX YCTPAHCHUA TPUBCACHLI B

Tabnmue 7.
Tabmmma 7.
IIpusnax
[TpyyrHBI HEUCIIPABHOCTH Mertox ycTpaHeHus
HEHCIIPABHOCTH
[peoGpasoBatens He [IpoBepbTe MOAKITIOUCHUE
TOJAKJIFOYEH K CETH npeoOpa3oBaTes K CeTH
Huskoe HamnpsokeHne [IpoBeppTe HanpsHKEHHE
Her otera or | HTAHHSA MHUTaHUsI
Konpumukr ceteBbix anpecoB | [IpoBepbTe Hamm4yne KOHOIMKTA
npeoOpa3zoBate
1 CEeTEeBBIX HOMEPOB
HempaBuiibHble HapaMeTpsbl [IpoBepbTe COOTBETCTBUE BCEX
KOMMYHHKAIIMOHHOTO IOPTa | HapaMeTpoB MPOTOKOJIA OOMEHa
WA HECOOTBETCTBHUE
POTOKOJIa OOMEHa
[IpeobpazoBarens He ycmen [Mpon3BoauTe CYUTHIBAHHE
WU3MEPHUTh BIKHOCTH MOCIIE 3HAYCHUS BIAXKHOCTH KaK
CunThIBaeTCs TIEPBOTO BKITFOUCHUS MHUHUMYM 4epe3 HATh CeKYH]
3HAYCHUE MOCIIe TIO/IAYH HAIIPSDKEHUS
00000 (dec) o TTUTaHHS
KaHaIy HeucnpaBHocTh ceHCOpa PeMoHT Ha npeanpusTUm
BJI&)KHOCTH WM | BIAXXHOCTH HJIH H3rOTOBUTEIIE
TeMIIepaTypbl TEMIIepPaTyphI
HampsixeHne nutanust [poBepbTe HanpsKEHHE
npeoOpasoBatens HUxe 6 B MUTaHUsI Ipeodpa3oBaTes

9. BCTPOEHHOE IPOTPAMMHOE OBECIIEYEHUE

[Iporpammuoe obecmeuenne (manmee — I[10) mpeoOpa3oBarenell — BCTPOCHHOE,

MpeaHa3HauYeHO Ui oOecredeHus paboThl mpeodpa3oBareiell B COOTBETCTBHH C HX
TEXHUYECKUMH UM METPOJIOTUYECKUMHU  XapaKTePUCTHKaMHU. MeTposiornyeckue
XapaKTEPUCTHKH TIpeoOpa3oBaTelcii OLEHEHEI ¢ YIETOM BIUSHIS HAa HUX BCTPOCHHOTO
I[TIO. Bcrpoennoe IO mno ypoBHio 3aumtel IO cpencrtBa u3MepeHUM OT
HENpEeIHAMEPEHHbIX M NPEJHAMEPEHHBIX M3MEHEHHH COOTBETCTBYET YPOBHIO
«BBICOKMIt», cormacHo P 50.2.077-2014, u He TpeOyeT CreUalbHBIX CPEACTB 3alIUTH,
HCKJTFOYAIONINX BO3MOXKHOCTh HECAHKIIMOHUPOBAHHOW MOTU(DHUKAIINYA, OOHOBJICHUSI
(3arpy3ku), yaaJeHus 1 HHBIX H3MECHEHUH MeTposiorndyecku 3Haunmoit yactu [10 CU u
HM3MEPEHHBIX JaHHBIX.



10. TIOBEPKA

IloBepka  ocymectBusiercs 1mo  gokymenty  L[APS.413614.001  MII
«IIpeobpazoBarenu Toukm pocki/mHess JITP. Meronnka moBEepKH», yTBEPKICHHOMY
Bocrouno-Cnbupcknm ¢pummanom GOI'YITI BHUMOTPU B utone 2020 r.

Ionpobuass mHpOpManus MO OTHpaBKe mpeoOpa3oBaTereli B IOBEPKY Ha
TIPEANIPUSTHE-U3TOTOBUTENb COAEPKUTCS Ha caiire microfor.ru B pasmene «¥Ycayeu —
Kax coams npubopoet 6 nogepxy».

11.TAPAHTHUH U3I'OTOBUTEJISA (IIOCTABIIIUKA)

11.1. TlpeanpustHe-u3roToBUTENb (IIOCTABIIMK) TapaHTHPYET COOTBETCTBHUE
KadecTBa mpeoOpasoBaTenst TOYKM pockl/uHess TP TpeOoBaHMSM TEXHUUECKHX
yenoBuit TY 26.51.51-002-77511225-2020 mpu coONIOAEHUM YCIOBUA W MpPaBHI
JKCIUTyaTalyy, yCTaHOBIEHHBIX HACTOSIIUM PYKOBOACTBOM IO HKCILTyaTal[HH.

11.2. Tapanruiinelii cpok oSkcmuryaraquu 12 wecsueB. Cpok rapaHTuu
OTCUHTBHIBAETCS OT IATHI OTTPY3KH MPHUOOpa IMTPOU3BOANUTEIICM.

11.3. 'apanTus He pacrpocTpaHsIeTCcsl Ha TPUOOPHIL:

-  HUMEIIUEe MEXaHW4YEeCKHe MOBPEXJEHHs BCICACTBUE HEHAIJIEKallen
SKCIUTyaTaluy WIHA TPAHCIIOPTUPOBKY;

- OKCIUTyaTHUPYEMbIE BHE YCIOBHI IPUMEHEHUS.

11.4. Tapantuiiple 00s3aTeNbCTBA HE PACHPOCTPAHSAIOTCS Ha YCIyTH IO
nepuoandeckoi moBepke. CTOMMOCTh IEPBUYHOI MOBEpPKH NpHOOpa BKIIOYCHA B
CTOMMOCTB IpHOODA.

11.5. Tpeanpustre-U3roToBUTENb 005S3yeTCs B TEUCHHWE TapaHTHHHOTO CpPOKa
0€3B03ME3/IHO YCTPAHSATh BBIIBICHHBIC JC(DEKTH MM 3aMEHATH BBILICIIINE U3 CTPOS
YacTH WJIM BeCh IIpeoOpa3oBaTelb, €CIM OH HE MOXET ObITh HCHpaBICH Ha
HIpeIIpUATHH-U3TOTOBUTEIE.

11.6. TTo BceM BompocaM rapaHTHHHOTO WM TIOCJIETapaHTHHHOTO OOCITYKHBaHUS
oOparmaiitecs k Bamemy nocraBuiyky uin Ha OpeANpUSTHE-U3TOTOBUTENb.

12.7. Anpec npeanpusTUS-U3rOTOBUTENS:

00O HIIK «MUKPODOP».

124498, Mocksa, 3enenorpan, mp. 4922, n.4, ctp.2

Tenmedon/dakc +7 (495) 913-3187.



12. TPAHCHHOPTUPOBKA U XPAHEHUE

12.1. Tlpeobpa3oBarenyu, ymakoBaHHble B cooTBercTBHH ¢ TY 26.51.51-002-
77511225-2020, MOTYT TpaHCIIOPTHPOBATHCS Ha JIIOOOE PACCTOSHHUE BCEMH BUAAMH
TPAHCIIOPTA: BOAHBIM, BO3AYIIHBIM (B OTAIUIMBAEMBIX F€pPMETU3UPOBAHHBIX OTCEKaXx),
KEJIE3HOIOPOXKHBIM, B COUETAHUH UX MEXKAY cOOOH M aBTOMOOMIIBHBIM TPAHCIIOPTOM, C
00IIMM YHCIIOM MEeperpy3ok He Oojiee YeThIpeX, B KPBITHIX TPAHCIIOPTHBIX CPEICTBAX, B
TOM YHCJIE€ B YHUBEPCAIBHBIX KOHTEHHEpaxX MpU TEMIEPAType OKpPYKaloIlel cpebl OT
munyc 50 go 50°C.

12.2. TlpeoOpa3oBaTen MJOJDKHBI XPAHUTBCS B CYXOM IIOMEIICHHH TIPH
TeMIepaType okpyxaromero Bo3ayxa ot 10 go 35°C, maxnoctu 10 80 %. Hammune B
BO3/yX€ MapoB KUCIIOT, WEIOUEH U IPOYUX MIPUMECEN HE TOMYCKAETCs.

12.3. B mnpeobOpazoBaremsix JTP-3, mocraBnsemprx [loTpebutemo, Ha
W3MEpHUTENBHBI  IpeoOpa3oBaTelb  YCTAHOBICH TPAHCIIOPTHBIM  KOJNIMAYOK  C
OCyIIWTENEM,  WCKIIOYAomMid  BO3AEHCTBHE  HeOmarompusatHeIX  (akTopoB
(TIOBBIIICHHAS BIaYKHOCTh, Pa3lIMYHbIE OPTaHUYECKUE ITPUMECH).

12.4. Jlng MUHUMM3ALMM 3TUX BO3JACHCTBUN CHUMATh TPAHCIOPTHBIN KOJIMA4YOK
PEKOMEHAYEeTCSd  HENMOCPEACTBEHHO  Iepe]  MOAKIIOYEHUEM  U3MEPUTEILHOrO
peoOpa3oBaTessl K ra30BOM MarucTpaiH.

12.5. He cnemyer BBIOpachIBaTh TPAHCIIOPTHBIM Kommadok. Ilepen oTmpaBKoid
npeoOpa3oBaTensi B TOBEpKY WM IIOMEIICHHEM Ha XpaHEHHE pPEKOMEHIYETCs
pereHepupoBaTh KOJIMAadoK IMyTEM IPOrpeBa B TEUEHHE 2 4acoB Ipu Temmeparype 150-
200°C, oxJaiTh €ro 1 HaKpyTUTh Ha IpeoOpa3oBaTeb.

12.6. Ecniu HET BO3MOXHOCTH PETEHEPHPOBATH OCYIIUTENb KONNAYKa, BCE PABHO
YCTQHOBHUTE €ro Ha IIpeoOpaszoBareslb. JTO CHU3UT BO3JEHCTBHE HEOJIArONpPHATHBIX
¢axTopoB. IIpy mpoBeneHNN TEXHUYECKOTO OOCIYKMBAaHHS Ha HalleM IpennpusITHH
MBI BEpHEM BaM IIpeoOpa3oBaTe)lb C YCTaHOBJICHHBIM pETCHEPHUPOBAHHBIM
TPAHCHOPTHBIM KOJIMAYKOM.

12.7. Ecnu npeamonaraioTcs nepepsiBel B paboTe npeoOpa3zoBaresi, HEOOXOJMMO
YCTAHOBUTH Ha IpeoOpa3oBaTeilb TPAHCIOPTHBIH KOJIAaYOK.

13. CPOK CJ1YXBbI

Cpok ciyx0b1 IpeoOpa3oBaTelneii cocTaBIsIeT HE MEHEE 5 JIeT.

Cpok ciayxObl MOXXKET OBITH MPOMJICH IO PEIICHUIO BIAACIbIA MPH YCIOBHH
HCIPAaBHOCTH TMpeoOpa3oBaTeield, OTCYTCTBHM BUIUMBIX MOBPEXKICHUA U YCICITHOTO
MIPOXOKIEHUS IOBEPKHU.

14. YTHJIN3ALIUA

Ilo wcreueHun CpOKa CJ'Iy)KGI)I HpeO6pa30BaTeJ'II/I JAOJKHBI  TTOABEPraThbCs
yTujin3anyuu B COOTBECTCTBUU C HOpMaMU, IIpaBUjiaMu U CHOCO6aMI/I, ,HGP'ICTByIOHII/IMI/I B
MECTC yTHUJIU3alluU.

3anpen1aeTc>1 BI)I6paCI>IBaTL Hpeo6pa3OBaTeJm BMECTE C OBITOBBIMHU OTXOJJaMH.



15. CBEJEHUSA O JPAT'OLHEHHBIX MATEPHUAJIAX

Hpeo6pa3OBaTeJm COACPIKAT HE3HAYUTCIBHOC KOJMYCCTBO JApArMeTajioB,
yTrin3anus KOTOPbIX HE NPCACTABIISICTCA 9KOHOMUYCCKU HGHCCOO6pa3HOﬁ. B cBs3u ¢
OTHUM CBCJACHHA O COACPIKAHUU APArMCTaIJIOB B npeoﬁpa3OBaTeme HC MPUBOJATCA, U
00s13aTeNbHbBIC MCPOIIPUATHA 110 TOATOTOBKE K YTUJIIM3allUU HC IIPOBOAATCH.

16. CBUJAETEJBCTBO O IPUEMKE

[TpeobpazoBatens Touku pockl/unest ITP-3 B cocTase:

1 | IIpeobpazoBarens Touku pocs/unes JTP-3-CM-M 3aB.Ne
2 | IIpo6ooTbopHoe ycrpoiicto [11B- 3aB.Ne
3 | IIpeobpazoBarens nnTepdeiica [TNT20 3aB.Ne

COOTBETCTBYET T€XHMYECKUM ycnoBusiM TY 26.51.51-002-77511225-2020 u npusHan
TOJIHBIM K 9KCILTyaTaluu.

[Jara Beimycka " " "202 1.

Mramn OTK: MOJMNUCH OTBETCTBEHHOI'O JIMLIA




IPUJIOXEHHUE 1. PABOTA C ”THTEP®EHCOM MODBUS

[Iporokon  oOcCHOBBIBaeTcs ~ Ha  CTaHAapTHOM  mpoTokoie  Modbus
(http://www.modbus.org/default.htm) cobmogaeTcs CTpyKTypa ITOCHEUTKH/OTBETA,
pacdér KoHTpobHON cyMMbI. CkopocTs oOMeHa gaHHbMA 19200 601 8N1(2).

Jns oOMeHa MaHHBIMH HCIIOJIB3YIOTCS KOMaH[bl YTEHHE / 3alnCh perucrpa U
nuarHoctuka. [lon perncTpom noapasymeBaeTcs rpymnmna u3 AByX 0alT, 1-K-crapmme 8
out, 2-it — mmagmue 8 6uT. [TockUIKa U OTBET COCTOAT U3 6-TH, 8-MH WK 0ojce OaiiT,
npuuéM, raysa Mexay OaltamMu He JTOJDKHA MpeBblaTh 20 MC, B IPOTHBHOM CIIydae
MOChUIKa OyzeT mpourHopupoBaHa. OOMEH JaHHBIMH TIPOMCXOIMT TOJBKO C TEM
npeoOpa3oBaTesieM, Yel CeTeBOH ajpec yKas3bIBaeTcsi B ocbuike. OHaKo, onpeaeneHa
KOMaH/1a 3allicH BO Bce NpeoOpa3oBaTeiy, 03 MoydeHus OTBETa.

Komanga urenus rpynmnsl peructpos (03h, 04h)

UnTaer CcoAep)KUMOE TPYHIIBI DPErucTpoB, HAdMHAs C YKa3aHHOTO ajpeca.
Anpecanist BejeTcs C €AMHHMIBL. B KadecTBe mpuMmepa IaHO YTEHHE pETUcTpa
TeMIIepaTypbl TOUKH nHest 1o aapecy 0004h u3 mpeobpa3oBaTesst C CETEBBIM HOMEPOM
0001h. Conepxumoe peructpa o TeMmIepaType TOUKH HHesl B cTapmeM Oaiite FOh, B
miaieM Oaiite 60h cootBercTByert -40,00°C:

MNOCBIJIKA: HOMep npeobpa3oBaTes 01h
UACHTH(HUKATOP KOMaHbI 03h (nnm 04h)
aJIpec perucTpa, crapiuii 6anT 00h
aJipec perucTpa, MITaIIui OaluT 04h
YHCJIO CYNTHIBAEMBIX PETHCTPOB CT. 00h
YHCIIO CYUTHIBAEMBIX PETHCTPOB MIL 01h
KOHTPOJIbHASI CyMMa, MITa K OaifT crc_lo
KOHTPOJIbHASI CyMMa, CTapIIii OaiiT crc_hi

OTBET: HOMep npeodpazoBaress 01h
UACHTH(UKATOP KOMaHbI 03h (nnm 04h)
YHCIIO CYNTAHHBIX OalT 02h
nannsie (DP), crapmmii 6aifT FOh
naanbie (DP), maqmmii 6aiT 60h
KOHTPOJIbHASI CyMMa, MITQ K OaifT crc_lo
KOHTPOJIbHASI CyMMa, CTapIIni OaiiT crc_hi



Komanna 3anucu peructpa (06h)

3amnmcheIBaeT coJep)KUMOE PETUCTpa IO YKa3aHHOMY ajpecy. B kadecTse mprumepa
naHa 3amuchk cereBoro Homepa 0005h (crapmmii Gaiit 00h, mmammmii Gait 05h) B
peobpaszoBareis ¢ ceteBbIM HOMepoM 0004h o aapecy 1000h:

MNOCBLJIKA: HOMep npeobpa3oBaTes 04h
UACHTH(HUKATOP KOMaHIbI 06h
aJIpec perucTpa, crapiuii 6anT 10h
aJIpec perucTpa, Miaa mui 6anT 00h

COJICP’)KUMOE PErHCTpa, CTapIInii OaiT 00h
COJIEPXKIMOE peTucTpa, Miraammuii 6aiit ~ 05h

KOHTPOJIbHASI CyMMa, MITa K OaiiT crc_lo

KOHTPOJIbHASI CyMMa, CTapIIii OaiT crc_hi
OTBET unaeHTUYEH NOCBUIKE:

HOMEp IIpeoOpa3oBaTes 04h

UICHTH(HUKATOP KOMaHIbI 06h

aJIpec perucTpa, crapiuii 6anT 10h

aJipec perucTpa, Miaaamui 6anT 00h

COJIEP’)KUMOE PETHUCTpa, CTapLInii OaiT 00h
COJICPXKIMOE peTucTpa, Mirammmuii 6aiit ~ 05h
KOHTPOJIbHASI CyMMa, MITa K OaiiT cre_lo
KOHTPOJIbHASI CyMMa, CTapIIii OaiT crc_hi

3anuck perucrpa no mmpokoBeuiareisuomy ajapecy (06h@00h)

Komanpma npennasHadeHa Ui 3alicy COAEPKHMMOTO PETHCTpa M0 YKa3aHHOMY
agpecy BO BCE IIOAKIIOUEHHBIE IpeoOpa3oBaTeli, UCIONb3YsS Ui 3TOTrO
«IIMPOKOBeUIaTeNbHbI» anpec 0. B kauecTBe mprMmepa aaHa 3alych CETEBOrO HOMeEpa
0001h (crapmmii 6aiiT 00h, mmagmmii 6aiir 01h) Bo Bce mpeoOpazoBatenu 1o aapecy
1000h. [Ins m3MeHEeHus! ceTeBOro HOMepa IpeoOpa3oBaTessl HYXKHO OCTaBUTH B CETH
TOJIBKO 3TOT IpeoOpa3oBaTesb, yOpaB BCE OCTAIbHBIC, M 3alKcaTh HOBBIH CETEBON
azipec:

MNOCBIJIKA: HOMep npeobpa3oBaTes 00h
UACHTH(UKATOP KOMaHIbI 06h
aJIpec perucTpa, crapiuii 6anT 10h
aJIpec perucTpa, Miaaamui 6anT 00h

COJIEP’)KUMOE PETHUCTpa, CTapLINii OaiT 00h

COJIEPXKIMOE perucTpa, miraammuii 6aiir ~ 0lh

KOHTPOJIbHASI CyMMa, MITQ K OaiiT crc_lo

KOHTPOJIbHASI CyMMa, CTapIIii OaiiT crc_hi
OTBET - HE IIPOU3BOAUTCS.



Komanpga uyrenus ognoro perucrpa (19h)

UnTaer colep)KMMOE PErucTpa Ho yKa3zaHHOMY ajapecy. B kauectBe mpumepa
JIAHO YTEHWE pEerucTpa TeMIlepaTypbl TOYKM wuHes 1o axpecy 0206h w3
npeobpaszopareis ¢ ceteBeiM HoMepoM 0001h. ComepkuMoe perucTpa 1o TemIeparype
TOYKH nHes B crapiieM Oaite FOh, B mnammenm Oaiite 60h coorBercTByer -40,00°C:

MHNOCBIJIKA: HOMep npeobpa3oBaTes 01h
HUACHTU(PUKATOP KOMAHIBI 19h
a/Ipec perucTpa, crapimii 6anT 02h
aJIpec perucTpa, Mia mui 6anT 06h
KOHTPOJIbHASI CyMMa, MITQ K OaiiT crc_lo
KOHTPOJIbHASI CyMMa, CTapIIii OaiT crc_hi

OTBET: HOMep npeodpazoBaress 01h
HUACHTU(PUKATOP KOMaHIBI 19h

COJIEP’)KUMOE PETHCTpa, CTapLInii OaiT FOh
COJICPXKIMOE peTUCTpa, Miraamuii 6aiit ~ 60h
KOHTPOJIbHASI CyMMa, MITQ K OaifT crc_lo
KOHTPOJIbHASI CyMMa, CTapIIii OaiT crc_hi



Anpeca siueex npeodpasoBareJis

a a
Apec Apec THII | pa3mep,

Ha3znauenne s s anHbix | Gaiir npuMeYaHue
03h,04h| 19n |

CerteBoil HOMEp 0701h | 1000h* | integer 2 ot 1 mo 255
3aBoCKOI HOMED 0702h integer 2 hex
V36HITOYHOE TaBICHNE, 0003h | 0204h | integer 2 signed x MUL
krofem2 0043h float 4 |IEEE-754
MUL 070Dh | 1018h* | integer 2 1000 nm 100
Temneparypa TouKH 0004h | 0206h | integer 2 signed x 100
pOcCBI/UHEs IpH pabouem
nmapieHnn, °C 0029h float 4 IEEE-754
Touxa pocki/unes (npn 1 0008h | 020Eh | integer 2 signed x 100
a. abe.), °C 002Fh float 4  |IEEE-754
Temneparypa, °C 0041h float 4 IEEE-754

* — MOXeT OBITh 3amucaH koMaHoi 06h (cM. BeImIE).

Pacuér 3HaueHnii, CYNTHIBAEMBIX C Pe0dpa3oBaTe/Is

3HaueHWe TeMIeparypsl TOYKM WHes B rpagycax llembcus, cumtanHoe wu3
peructpa c aapecom 0004h, BeraucisieTcs CIeayomuM 00pa3oMm:
DP =0,01-(256-crapmmii_6aiiT + muammuii_6aiir)
OOparute BHHMMaHWE, YTO 3HAUYCHHWE TEMIIEPATypbl TOYKH HWHES SIBISCTCS
OTPUIIATEBHBIM, HCIIONB3YHTE 3HAKOBOE TIPEICTaBICHHUE Yricha (signed integer).

IIpuMepsl 3HaYeHNIH, CYUTHIBAEMBIX ¢ IPpeo0pa3oBaTeJIs

3HaueHHe W3MEPEHHOH INpeoOpas3oBaresieM TeMmIepaTypbl Toukd uHest B °C,
cuntaHHoe M3 peructpa ¢ aapecom 0004h, 16-OmTHOEe Ienoe YUCIO CO 3HAKOM,
BbIpaskeHHOE B coThIX fomsix °C. FO60h — -40,00°C.
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