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Hactoswmin OOKyMEHT pacnpOCTpaHseTCsl Ha TennoBbIYUCIIUTEND
«B3JIET TCPB» wmogudukaumm TCPB-02 wucnonHenna TCPB-027
N npegHasHaveH Ansi 03HAKOMIEHNS NONb30BaTeNsA C YCTPOMNCTBOM Te-
NNOBbIYNCIIUTENS N NOPSAKOM ero akcnnyataumn. Yactb | cogepxut
TEXHMYECKOE OMUCaHMEe M MHCTPYKUMIO NO 3Kcnnyataumu, a Yactb |l —
METOAMKY NOBEPKM TEMNIOBbIYUCIINTENS.

B cBs3M ¢ nocTtosiHHOM paboTon No ycoBepLUEHCTBOBaHMUIO Npmnbopa
B TENOBbLIYUCIIMTENE BO3MOXHbI OT/MYMA OT HACTOSILWEro PyKOBO-
ACTBA, HE BMMSIOLIME HA METPOSIOTMYECKME XaPAKTEPUCTUKN U DYHK-
LMOHanbHble BO3MOXHOCTM npubopa.

MEPEYEHb NPUHATBLIX COKPALLEHWNNA

KK - xnagkokpuctTaninnyecknin MHaukaTop;

HC - HewlTaTHada cuTyauus;

HCX - HOMMHanbHaga cTaTMyeckasi xapakTepuctmka npeobpasoBaHus;
na - npeobpasoBaTtenb AaBnNeHns;

MK - NepCoHarbHbIN KOMMbIOTEP;

no - nporpamMmmHoe obecneveHue;

MNP - NpeobpasoBaTenb pacxoaa;

nT - NpeobpasoBaTenb TeMnepaTypbl;

My3 - «[lNpaBuna ycTponcTea aNeKTpoyCTaHOBOKY;
B - TENSIOBbIYUCTINTEND;

Y3P - ynbTpa3BykOBOW pacxoaoMep;

oA - 9KcnnyaTauMoHHasa OKYMEeHTaLUus;

OMP - anekTpoMarHUTHbIN pacxogoMmep.

NMPUMEYAHUME. Bua HanmeHoBaHUS Ui o0O3HAYeHUs, BbINOM-
HEHHOro B TeKCTe U Tabnuuax XuUpHbiM WpUdTOM, Hanpumep: Touka,
COOTBETCTBYET €ro otobpaxeHuto Ha gucnnee npubopa.

* % %

» Tennosbiqucnumerns «B3JIET TCPB» 3apesucmpupoeaH e [ocydap-
cmeeHHOM peecmpe cpedcme usmepeHul P® nod Ne 27010-09 (ceu-
Oemenbcmeo 06 ymeepxOeHuu muna cpedcme  u3MepeHul
RU.C.32.006A Ne 35190).

» Tennosbiqucnumenb «B3JIET TCPB» coomeemcmeayem mpebosaHu-
fIM HOPpMamueHbIX OOKYMeHmMo8 10 371eKmpomMasHUmHol coemMecmu-
mocmu u be3onacHocmu.

 Tennossiqucriumerns «B3JIET TCPB» pa3peweH K npuUMeHeHUr Ha y3-
Jlax ydema mernnioeoul 3Hepauu.

» Tennosbiyucnumens «B3JIET TCPB» pa3peweH K MpUMEHeHUK Ha
rnpou3eodcmeeHHbIX 0bbeKkmax 8 coomeemcmeuu ¢ rnpasusamu rpo-
MbiweHHou 6e3ornacHocmu.

YpoctoBepsitowmne OKyMeHTbl pa3sMeLLeHbl Ha cante www.vzljot.ru


http://www.vzljot.ru/

1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Tennoebluncnutens «B3JIET TCPB» npegHasHadyeH ong vcnonb3oBa-
HUSA Ha y3nax yyeTa TEensoBOW 3HEPTUUN C LIENb0 M3MEPEHNSA NapameT-
POB TENSIOHOCUTENS U NPeACTaBNeHns OaHHbIX MO NOoTpebrneHuto Ten-
no- 1 BOOOPECYPCOB.

Tennosbluncnntens cootsetcteyetr TOCT P 51649-2000, peko-
MeHgauuam MU 2412, MU 2573, MO3M R75 n gpyro HopMaTuBHOWM
AOKyMEHTauuKn, pernameHTmpyrowen TpeboBannsa Kk npubopam yyeTa.

1.1.2.Tennosblumcnutens «B3NIET TCPB» ucnonHenHua TCPB-027 obecne-
ymBaerT:

- U3MEepeHne C NOMOLLbIO NEPBUYHBIX NpeobpasoBaTenen TeKyLmxX 3Ha-
YeHUIn pacxoda, TemnepaTypbl U AABMNEHUSA B 6-TM HE3AaBUCUMbIX TOYKaX
namepeHuna (Tpybonposogax);

- onpeaeneHne TeKyLLMX U CPeQHUX 3a MHTepBan apXMBUPOBaHUS 3HaYe-
HWIA NapameTpoB TEMNOHOCUTENS B 6-TU pacyeTHbIX kaHanax;

- onpegeneHne 3HA4YeHMN TENMNOBOM MOLLHOCTU U KONMMYECTBa TENMOThI B
3-x TenniocucTemax;

- BBOJ NPV HEoBXoAMMOCTM U UCMONb30BaHNE B pacyeTax OOroBOPHbIX
3Ha4YeHU NnapameTpPoB TEMNOHOCUTENS;

- MpueMm Mo nocrnegoBaTenbHOMY MHTEPdENCY U UCNONb30BaHNE B pac-
yeTax TEKYLUMX 3HAYEHMI TeMNepaTypbl HA UCTOYHMKE XONOAHONM BOAbI;

- BO3MOXXHOCTb NMPOrpaMMHOr0 KOHOUIYpUPOBaHUS CUCTEMbI U3MEPEHUS
M anropuTMOB pacyeTa C y4eTOM Buaa KOHTPONMpyemown Tensnocucre-
Mbl 1 Habopa ncnonb3yemMblx NEPBUYHBLIX NpeobpasoBaTenen pacxoaa,
TemnepaTtypbl U AaBNEHUS;

- BO3MOXXHOCTb OpraHu3auuu Tennoyyeta B OOHOW TEMNOCUCTEME Kak B
OTOMUTENbHBIN, TaK U B MEXOTOMMUTENbHbLIN CE30H C aBTOMATUYECKUM
NepektoYeHNEM Ha COOTBETCTBYIOLLNIA anropuTM pacyeTa;

- apXvBUpPOBaHME B 3HEProHEe3aBUCUMOW NaMATU pe3yrbTaToB U3Mepe-
HUI, @ TakKe YCTaHOBOYHbIX NapamMeTpOB;

- BeieH1e XypHana AencTBuiA onepaTopa;

- MHOMKaUMIO M3MEPEHHbIX, PaCYETHbIX, YCTAaHOBOYHbIX M apXMBUPOBaH-
HbIX MapamMeTpOB;

- BbIBOO pPe3yJsibTatoOB U3MEPEHUNA B BUAE 4HYAaCTOTHO-UMMYJIIbCHOIoO WIIN
JIOrM4ecKoro curHana,

- BbIBOA U3MEPUTENBbHOWN, AMAarHOCTUYECKOW, YCTaHOBOYHOW, apXMBHOM Y
apyron mHopmaumm 4yepes nocrnegoBaTenbHbii MHTepdenc RS-232
nnn RS-485, a Takke 4yepes nHtepgenc Ethernet;



- aBTOMaTUYECKUA KOHTPOMb W WHOUKALMIO Hanuyunsa HeucrnpaBHOCTEWN
B3aMMOAENCTBYOLWNX NpeobpasoBaTene M HewTaTHbIX CUTyauun B
TennocucTemax, a Takke onpegeneHve, UHOMKaUM 1 3anucb B apxu-
Bbl BpEMEHN HapabOoTKM 1 NPOCTOS ANA KaXA0W U3 TENNOCUCTEM;

- YCT@HOBKY KpuTepus ukcaumm v Buaa peakumum TennoBblMUCAUTENns
(TB) Ha BO3MOXHble HEUCMPABHOCTWN Unu HewwTaTHble cutyauumn (HC);

- 3alnTy apXmBHbIX N YCTAaHOBOYHbIX AaHHbLIX OT HECAHKLUNOHNPOBAHHOIO

AocTyna.

1.2. TexHN4YeCKne XxapakTepucTUKu

1.2.1. OCHOBHbIE TEXHWYECKME XaPaKTEPUCTUKN TEMMOBbIMMCNNTENS NpuUBe-

JeHbl B Tabn.1.

Ta6bnuua 1
HanmeHoBaHue napameTpa 3Ha4yeHne napameTpa Mpum.

1. Konn4yecTtBo TOYEK U3MEPEHUS KaXO0ro U3 NnepBuY-

HbIX MapameTpoB (pacxoga, TemnepaTypbl, AaBne-

HWS) Ao 6
2. Konn4ecTtBo KOHTPONMpYeMbIX TEMAOCUCTEM 0o 3 Mpym.1
3. [lnanasoH naMepeHunsi cpegHero 06bLEMHOro pacxo-

na, ey o1 0,01 go 1 000 000
4. lnanasoH namepeHuns Temnepartypsbl, °C oT MmuHyc 50 go 180 Mpym.2
5. Inana3oH namepeHus pasHocTM Temneparyp B no-

garowem n obpatHom Tpybonposogax, °C ot 1 0o 180
6. [lnanasoH namepeHuns gasnenus, MlMa or0po025
7. HanpsibkeHne nutaHna NoCTOSIHHOro Toka, B 24 Cm.n.1.24
8. MNoTtpebnsemasn MOLLHOCTb, BT He Oonee 2,5 Mpum.3
9. CpegHss HapaboTKa Ha OTkKas, 4 75 000
10. CpegHui Cpok cryxobbl, neT 12

NMPUMEYAHUA.

1. B cnyyae opraHusauuvM B O4HOW U3 TEMNOCUCTEM Tenroy4eTa ¢ aBTo-
MaTMYECKUM MEepeKIoYeHNeM anroputma pacyeTa npu nepexoge oT
OTOMUTENBHOIO CE30Ha K MEXOTOMUTENBHOMY M 06PaTHO KONMUYECTBO

KOHTPONMPYEMbIX CMCTEM He BGonee 2-x.

2. BO3MOXHO M3MEpeHME U apxMBUPOBaHWE TemnepaTypbl HapPYXHOro
BO34yXa NpW YKOMMSEKTOBAHUN TEMnOCYETYNMKA COOTBETCTBYHOLUM
TepmonpeobpasoBatenem conpoTtusnenms «B3JIET TICy».

3. bes yyeta MowHOCTK, NOTpebnaemMon NoakntYeHHbIMM K TB npeobpa-

30BaTendaMn pacxoga n aaBrieHuUA.



1.2.2. TennoBblMMCIUTENb ObBecneyYnBaeT NEKTPONnTaHme NOCTOSAHHbIM Ha-
npsbkeHnem 24 B + 1 % [0 WeCcTn AaTyMKoB AaBfieHUA Npu TOKe A0
20 MA Ha gaTuuk 1M OO0 WecTU OaTyMKOB pacxoda npyv MOLLHOCTW no-
Tpebnenus oo 3 BT Ha gaTyuk.

1.2.3. TennoBbluucnuTenb obecnevnBaeT xpaHeHue pes3ynbTaToB paboTbl B
apxmBax:

- yacosoM — 3a 1500 npegpigyLmx yacos (62,5 npeablayLmx CyTOK);
- CYTOYHOM — 3a 366 npeablayLmnx CyTOK;

- MECAYHOM — 3a 48 npeablayLnx MecsLes;

- XXypHane genctesun onepartopa — go 2000 3anucen.

BpeMFI COXPaHHOCTU apXMBHbIX, @ TaKXe YCTaHOBOYHbIX OaHHbIX
npn OTKNKYEHNN BHELUHETO NMNUTaHNA — HE MeHee 1 roga.

1.2.4. OnektponutaHne TB AOMKHO OCyLWEeCTBNATLCA CTabunuampoBaHHbLIM
HanNps>KeHMEeM MNOCTOSIHHOrO TOKa HanpshkeHnem w3  guanasoHa
(22-29) B ¢ ypoBHeM nyrnbcauui He bonee +1,0 %. MNutaHne ot cetn
220 B 50 'y moxeT obecneunBaTbCA C MOMOLLbIO MCTOYHMKA BTOPUYHO-
ro nutanua (MBI).

1.2.5. YCTOMYMBOCTb K BHELUHUM BO34ENCTBYHOLWMM (pakTopam TennoBblYUC-
nutens B paboyem pexumme:

- TemnepaTtypa okpyatowiero Bo3gyxa - ot 5 go 50 °C;

- OTHOCUTENbHAA BNaXxHOCTb - He 6Bonee 80 % npwu Temnepatype Ao
35 °C, 6e3 koHaeHcauun Bnaru;

- aTMocpepHoe gasneHue ot 66,0 go 106,7 kla;
- Bubpaums B gananasoHe ot 10 go 55 'y, ¢ amnnutygon oo 0,35 mm.
CteneHb 3awmtbl TB cootBeTcTBYET KOAY IP54 no TOCT 14254.



1.3. MeTponornyeckne xapaktepucTmuku

Mpenenbl gonyckaeMblX OTHOCMTENbHbLIX MOrPELUHOCTEN TEMNMOBbI-
yucnuTENs NPy U3AMEpPeHnn B 3afaHHOM AuanasoHe, MHOMKaUuUK, peru-
CTpaumMK, XpaHeHUn 1 nepeaade pesynbTaToB U3MEPEHUNA:

- cpegHero obbemHoro (maccosoro) pacxopja, obbema (Macchl) —
+ 0,2 %;

- Temnepatypbl — + 0,2 % *;

- nasnenua — + 0,5 %;

- konnyectBa TennoTtbl — + 0,5 %;

- BpemMeHu paboTbl B pasnnyHbix pexmnmax — + 0,01 %.

* - pa3HOCTb OTHOCUTENbHbLIX MOrPeLIHOCTEN COrnacoBaHHbIX MO MOrpeLu-
HOCTAM KaHanoB M3MepeHust TemnepaTypbl No mogynto — He Bonee
0,1 %;

Mpn paboTe TennoBblMMCANTENA B COCTaBe TennocyeTynka
«B3JIET TCP-M» c¢ wucnonb3oBaHnem npeobpasoBaTenen pacxopa,
TemnepaTypbl U OaBneHus, ykaszaHHblX B n.1.5.1, oTHocuUTEnNbHbIE MNO-
rPELUHOCTM NPU N3MEPEHUN, NHONKALUKW, PETUCTPaLUK, XPaHEHUN 1 ne-
pefave pesynbTaToB M3MEPEHUN KONMM4YecTBa TennoTbl COOTBETCTBYHOT
knaccy C no FOCT P 51649-2000.



1.4. CocTaB
CoctaB TB npu noctaBke — B COOTBETCTBUKN C Tabn.2.

Tabnuua 2

HanmeHoBaHue Kon-Bo IMpumeyaHue
1. TennoBbIMUCIINTENb 1 MpumeyaHne 1

2. cTo4HUK BTOpUYHOro nutanuns =24 B No 3akasy

3. KOMMNeKT MOHTaXKHbIN MpumeyaHne 2

4. Macnopt

— | — | — -

5. PykoBoacTBO no akcnnyataumm u. |, Il

NMPUMEYAHUA.

1. MNpu BbINyCKke U3 NPOU3BOACTBA BbLINOSHAETCS TUNOBas HACTpPOMKa Ka-
HanoB U3mMepeHnsa pacxoga, TemnepaTypbl U AaBrAeHUs TENNOBbIYNCN-
Tend. [MapameTpbl TMNOBOW HACTPOWKM npueedeHbl B [MNpunoxeHun J1.
Mo 3aka3y mMoryT ObITb 3a4aHbl Apyrue 3Ha4YeHUs napameTpoB HACTPON-
KW.

2. CocTtaB — B COOTBETCTBMU C 3aKka3oM. B KomnnekT moryT BXOAuTb: Ka-
6enn ceasn TB ¢ npeobpasosatenem pacxoga ([MP), npeobpasosate-
nem Ttemnepartypsbl (MT) w/vnn npeobpasosatenem pasnexus (M4);
AnvHa kabenen no 3akasy u3 Tunopsaga: 6, 12, 20, 30, 40, 70, 100, 150,
200 m.

JKcnnyaTauMoHHas AOKYMEHTauusa M KapTbl 3aKka3a Ha gaHHOe U3-
Aenve n Opyrywo npogykuuio, Bbinyckaemyto dgupmon «B3JIET», pas-
MELLIEeHbl Ha canTe no agpecy www.vzljot.ru.

Tam xe pasmelleH nakeT nporpamm «YHuBepcasibHblA NPOCMOTP-
LLUMK», BKITOYAKOLWNMA B CBOW COCTaB WHCTPYMEHTasbHYK MnporpaMmmy
«MonuTop Banet TCPB-02x» ans pabotbl ¢ npnbopom no nocnenosa-
TenbHbIM UHTepdencam RS-232, RS-485 u nHtepeincy Ethernet.



http://www.vzljot.ru/

1.5. YcTpoucTBo u paborta

1.5.1. MpnHUKMN paboTbl

1.5.1.1. Tennobluncnutens «B3JIET TCPB» wucnonHenuss TCPB-027 npeg-
crtasnger cobon MMUKPOMPOLIECCOPHbIV N3MepuUTeNbHO-
BblY4MCNUTENBHBLIN 60K C XXMAKOKpUCTaNIn4yecknm nugukatopom (PKKIN)
N KHOMOYHOW NaHenbio yrnpaBneHus.

MpuHumn gencteua TB ocHOBaH Ha U3MepeHUN NEPBUYHBIX Napa-
METPOB TEMNSIOHOCUTENS C MNOMOLLBbIO NpeobpasoBaTenen pacxoaa,
TemnepaTypbl, AaBneHns n obpaboTke pe3ynbTaTtoB U3MEPEHUA B CO-
OTBETCTBMU C BblIOpaHHbIM anroputMom. CTpyKTypHasa cxema TensnoBbl-
yncnuTens npmeegeHa Ha puc.1.

TennoBbluMCNNTEND
Moaynb o6paboTkm AaHHbIX
Muankatop KnasunaTtypa
A A
- » RS-232
KomOBUHMpoBaHHbIN < » RS-485
MoAyfe . [duckpeTHbin
MnaTta BbluMcnMTens > BbIxOA
=TT T T T T T T T T T T |
: Mogaynb Ethernet <« Ethernet
U M -
A
Y ZY)
=24 B
MnaTta BUM |
nsmepuTens |
A NcTouHuK
BTOPUYHOro
Mop.ynb nuTaHuA
KOMMyTauuu Y *
KommyTaumoHHas nnata ~220B 50Ty
AAAAAL AAAAAA AAAAAL A
| o9 =a = == -
: I : I : I : | : | : | CwrHan
IE: IE: IE: ’ I‘&: I.‘Z: ’ l‘,‘_’: HanpasneHus
:':I :CI :CI :':I :EI :':I noToka
L o L LJ Ld  LJ

BUTT — ecmpOeHHbIU UCMOYHUK 35IeEKMPOnuUmMaHusi;
[P, 4, INT — npeobpaszosamernu pacxoda, asneHusi, memrnepamypbi.

Puc. 1. CTpykTypHasa cxema TensioBbIYUCNUTENS.
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TennoBblYNCNUTEND BbINOSTHAET:

- npeobpasoBaHMe M 06paboTKy CUrHasNoB, NOMYYEHHbIX OT NEPBUYHbIX
npeobpasosatenen (MNP, MT v MN4);

- BTOPUYHYIO 0OpaboTKy M3MEPEHHbIX 3HAYEHWIA NMapameTpoB U BblYMUC-
NeHne TennoBbIX NapamMeTPoB MO YyCTAHOBMEHHbIM hOpMyriaM pacyeTa;

- apXMBMpPOBaHME U XpPaHEHWEe B 3HEProHe3aBUCUMON NaMsiTU pesynbTa-
TOB U3MEPEHWIA, BbIYMCIEHWUI U YCTAHOBOYHbLIX NapamMeTpoB;

- BblBOJ, U3MEPUTENBHOW, apXMBHOW, ANArHOCTUYECKON N YCTAaHOBOYHOM
nHdopmauun Ha agucnnen XKW n vyepes nHtepenc RS-232 (RS-485),
Ethernet;

- ynpasrieHne AUCKPETHbIM BbIXOO0M;

- aBTOMaTUYECKUIN KOHTPOJ1b U MHAOMKAUUNIKO HannM4unA HeVICI'IpaBHOCTeIZ 7
HeLWTaTHbIX CI/ITyaLl,VIIZ (HeUJTaTHbIX pexnmvonB paGOTbI TeI'IJ'IOCI/ICTeM).

XKW obecneunBaeT BbIBOA YeTbIpeX CTPOK andaBuUTHO-LMEPPOBOM
nHdopmauun npm 20 cumeonax B CTpoke. [lepnoa obHOBNEHUA TeKy-
wen nHgopmauum Ha XKKW coctaensieT 2 ¢. PaspsagHocTb MHOMKaumm
napamMeTpoB Ha AUcnsee Tennoc4yeTymka npmeeaeHa B Tabn.B.1.

1.5.1.2. Ina nocTtpoeHus Ha 6asze TB Tennocuyetymka HeoBXo4MMO MCMONb30-
BaTb nNpeobpasoBaTenu pacxoga, Temnepartypbl, AaBfEeHUs, cornaco-
BaHHble C TEMNNOBbLIYUCIIUTENEM MO TEXHUYECKUM M METPONOrMYeCcKUM
XapaKTepucTmKam.

B kauvectBe [P B komnnekte ¢ TB Moryt ucnonb3oBaTbCHa crie-
ayowme nsgenua pupmbl «B3JTET»:

- ANeKTpoMarHuTHble pacxogomMmepbl-cyeTumkn (AMP) «B3JIET OP»;
- ynbTpa3ByKkoBble pacxogomepbi-cyeTynkn (Y3P) YPCB «B3JET MP».

OnuncaHve npuHUMNA LOENCTBUS U TEXHUYECKME XapaKTEPUCTUKU
nepeuncneHHbix MNP npuBeaeHbl B COOTBETCTBYIOLWEN 3KCMyaTaLNOH-
HOWM gokymeHTaumn ().

OnuHa nuHnn ceasmn SMP — TB 1 Y3P — TB moxeT 6biTb g0 300 Mm.
Kpome Toro, B kayectse NP moryT ncnonb3oBaTtbCsa criegyrowime pac-
xogomepbl ¢ TpebyemMbiMU METPOSIOrMYECKMMUN XapaKTepUCTUKaMn 1 c
UMMNYMbCHLIM BbIXO4OM, KOTOPbIA COOTBETCTBYET MO 3NEKTPUYECKUM
napameTpam wumnynbcHomy Bxogy TB: BOIIMNC-CP, B3lMNC-TU, MNb-2,
BCT, BMI, OCBW, PY-2, CBOM, BPTK, PM-5, NMP3M, TOM, SKM,
SONOFLO, VA, ETHI, Cosmos WP, UFM.

MakcnmanbHas anuHa ceasm TB ¢ ykasaHHbiMu [P onpegensietcs
TEXHUYECKMMU XapaKTepuUCTUKaMM UCMNOSb3yeMoro pacxogomepa v na-
pamMeTpamMu JIMHUN CBA3MN.

B kadectBe 1P B ogHOM TensiocyHeTyYnMKe MOryT MCMNOfb30BaTbCS
pacxogoMepbl pasnuyHbIX BUOOB 1 TUMOB.
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1.5.1.3. B komnnekte ¢ TB B kayecTtBe 1T MoryT ncnonb3oBatbcsa nogodpaHHble
B Napy TepmonpeobpasoBaTtenn ConpoTUBIIEHNSA NNATUHOBLIE:

- obnagaowme ogHOM M3 HOMMHAINbHBIX CTaTMYECKUX XapaKTEPUCTUK
npeobpasoBaHus (HCX), ykasaHHbIX B Tabn.3;

- UMeroLne TpebyeMble MeTPOSIOrMYeCcKne XxapakTepPUCTUKN;
- obecneymBatoLne Noako4eHne no 4-NnpoBogHON CXeMe;
- YOAOBNETBOPSAOLLNE YCITOBUSAM NPUMEHEHUS.

Tabnuua 3
HommHansHoe sHavetune YcnoBHoe 0603HaveHne HCX
COI'IpOTVIBJ'IeHI/IH
Tepmonpeopasosarens no FOCT 6651-94 no FOCT 8.625-2006
npu 0 °C, Ry, Om
TepmonpeobpasoBaTenu nNiaTMHOBbLIE
100 10001, Pt100 W, = 1,3850 Pt100 o =0,00385.°C -
Pt'100 Wig = 1,3910 100N o =0,00391- oC
500 50011, Pt500 W, = 1,3850 Pt500 o =0,00385-°C -
Pt'500 Wig = 1,3910 500 o =0,00391-°C"
1000 1000I1, t1000 W;g = 1,3850 Pt1000 o =0,00385-°C -
Pt'1000 Wi = 1,3910 1000M ¢ =0,00391-°C '
TepmonpeobpasoBateny MeaHble
50 50M, Cu50 W,o = 1,4260 -
Cu'50 Wigo = 1,4280 50M o =0,00428.°C "
100 100M, Cu100 W,o0 = 1,4260 -
Cu100 W, = 1,4280 100M o = 0,00428. °C

MPUMEYAHUE. Mpun ncnonb3oBaHUn B KOMMMEKTE C TENNOBbIYNC-
nutenem tepmonpeobpasoBaTtenen ConpoTUBAEHNA MeOHbIX C HOMWU-
HanbHbIM 3HavyeHneM Ryp=50 OM meTponornyeckne xapakTepucTukm He
rapaHTUpyoTCs.

B komnnekte ¢ TB moryT ncnonb3oatbcs MNT Tuna «B3JIET TINCy,
KTMTP, KTCI-P, KTCMP-001, TMT-1(-15), TMT-1(-15), TCI1-P, MeT-
paH-205.

1.5.1.4. B xomnnekte ¢ TB moryT GbiTb ucnonb3oBaHbl M pasnuMyHoro Tuna,
n3mepsioWmne OoTHocuTenbHoe (M3ObITOYHOE) AaBneHue, UMelolme
YHUPULUNMPOBAHHbBIN TOKOBLIW Bbixod B AuanasoHe 0...5, 0...20 wnu
4...20 MA n oTBevawLmne 3agaHHbIM TpeboBaHUSAM NO TOYHOCTU U yC-
nosusim npumeHeHuns: MeTtpan-100, MM, M1, MM2, M3, 4341-
242 «JUMO», KPT, Ngn-M, COB-N-A, KOPYH[, 415-AW.

MakcumansHasa anvHa ceasu TB-I[ onpegensietca TexHUYeckumMmmn
xapakrtepuctmkammn ncnonosyemoro N n kabensa ceasu.

Mutanue ML moxeT ocywecTBNATLCA Kak oT TB, Tak n oT otaenb-
HOrO0 WUCTOYHWKA NUTaHWUS. BHYTpEeHHU MCToYHMK obecneymBaeT nuta-
Hue wecTtu MNA.
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1.5.2. Cuctema namepeHus

OTnNNYNTENBHBIMKU OCOOEHHOCTSIMU MOCTPOEHUSI CUCTEMbI U3MEpe-
HUa Ha 0ase Tennosbiducnutena «B3JIET TCPB» ucnonHeHus

TCPB-027 asnsetcs:

- nepapxmyeckasi opraHm3aunst BbINOHEHUSI UBMEPEHUIN N BbIYNCIIEHWUIA;

- BO3MOXHOCTb MMBKOro NporpaMMHOro M3MeHeHnsa KoHdurypaumm name-
PUTENbHOW CUCTEMBI;

- BO3MOXXHOCTb NpOrpaMMmpoBaHNA anroputMma pacveta napameTpoB B
KOHTPOSIMpYEMbIX TENNIOCUCTEMAX;

- BO3MOXXHOCTb MPOrpamMMHOro 3agaHusi ycnosun omkcauum HewTaTHbIX
cuTyaumnm u peakuunm TB Ha ux nosiBneHve Ong Kaxaow M3 Tensiocuc-
TEM.

CTpyKTypa OCHOBHbIX N3MEPEHWI U PaCYETOB, BbIMOMHAEMbIX B Te-
naoBblYMCIINTESNE, NPUBEAEHA HA pUC.2.

AP1 | ... | NP6 AT1 | ... | AT6 na1| .. | NOe6
L] [] 1] L] v 1]
To4kun namepeHus
Wsmepenue k=16
H
Q,, t, P, la——
1] [] v
Buiuncnenme KaHanbl pacyeTHble
n=0,1..6 Q
- 'm n gor
En = :((:i’ |P)j)) :qac n anc n t
n= "\ T cyTn cyTn n nor
Qm n = QV n : pn tmec n Pmec n T
n gor
m = o]TQm o dT i, j - MHOEKChI ToYek namepeHuns t,
T <
v.=lQ,, -dT
0
Y
Tennocucrtemsol
N=1..3
CwurHan
BbluucneHue Yuer Hanpagn.
NOTOKa
E1N Tpa6 N
E2N Tnp N
E3N THc 1(2,3)N
T
W1(2,3), = | E1(2,3), - dT
0
v
IW = W3, +(-) W3, +() W3, MToroBsble AaHHble

20e H — nepenad no ebicome mex0y mecmom ombopa OaenieHuss U MecmoMm

pasmeweHus N;
Qm n dozs th ooz, Pnao: — 002080PHbBIE 3HAYEHUS rapamempos;
twe — memnepamypa xono0HOU 800kI, U3MepsieMasi Ha UCMOYHUKE.

Puc. 2. CTpykTypa OCHOBHbIX U3MepeHUN U pacyeTtoB B TB.
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Onpeueneva NCnoJib3yeMblX NOHATUN.

«To4yka namepeHuss» — mMecto (TpybonpoBoa) pasmelleHus npe-
obpasoBaTtenen NepBUYHbLIX NAapamMeTpoB: pacxofa 06bLEMHOro, Temne-
paTypbl 1 gaBnexHusi. TB nmeet BO3MOXXHOCTb 0becneyvmBaTb paboTy no
6-TV TOYKaM U3MepeHus Ans KaXgoro Buga napameTpa.

B Tennosbluucnutene touka mMaMepeHus xapaktepusyetcs Habo-
POM M XapakTepucTukamu UCnonb3yemMblX AaT4MKoB. MopsaaKoBbIA HO-
mMep «Toukm» (K = 1...6) cnyxuT nHaekcom ans obosHayeHnss napameT-
pa.

Mpu HeobxoouMocTn MOXeT BblTb 3a4aH nepenag no BbICOTE MeX-

Ay mectoMm otbopa faBrneHust Ha TpybonpoBode M MecToM pasMelle-
Hua M.

«KaHan pacyeTHbIN» — 3TO COBOKYMHOCTb [aHHbIX O napamMeTpax
TennoHoCUTENs B OTAENbHON BETBU TENIIOCUCTEMbI, PACCYUTaHHbIX Ha
OCHOBaHUN U3MEPEHHbIX WS JOrOBOPHbLIX 3HAYEHUN NEPBUYHBLIX Napa-
MEeTPOB M UCMOMb3yeMbIX B pacyeTe pe3ynbTUPYIOLMX napameTpoB Te-
nnocuctemol. TB nmeeT 7 «kaHanosy, rge 6 «kananos» (n = 1...6) on-
pefeneHbl MakCMarnbHO BO3MOXHbIM KOFIMYECTBOM TOYEK U3MEPEHUS,
a B 7-oM «kaHarne» (n = 0) moryT ObITb 3aflaHbl JOroBOPHbIE NapamerT-
Pbl LCTOYHMKA XONOAHOM BOAbI.

Kpome Toro, B TB nmeetcs BO3MOXHOCTb Npuema no nocriegosa-
TenbHOMY UHTEpPdENCY U NCNOMb30BaHME B pacyeTax TeKyLlero 3Hadve-
HUSA TeMmnepaTtypbl, UIAMEPAEMOM Ha NCTOYHUKE XONOOHOW BOAbI.

Mog «Tennocuctemon» nogpasyMeBaeTcs cMCTeMa pacyeTta Ten-
na Aans KOHTPONMPYEMOW TEMNOCUCTEMbI, cCoaepallen B obwem cny-
Yae nogawoLwmin (NoaBOAAWMIN) N obpaTHbLIN (0TBOAALMI) TPyOONpoBO-
Abl. B kayecTBe MCXOAHbBIX OaHHbIX AN pacdeTa NnapamMeTpoB B TEMso-
CUCTEME UCMNOSb3YITCSA pacyeTHble AaHHble «kaHanoB». TB obecneuun-
BaeT pacyeT napameTpoB B 1...3 Tennocuctemax, kaxnass n3 KotopbIx
MOXET ObITb NPOM3BOSIbHO MOCTaBfIEHAa B COOTBETCTBME OAHON U3 3-X
KOHTPOSIMPYEMbIX TEMNNOCUCTEM.

Bo3moxHa opraHusauma Tennoyyeta B OOHOW KOHTPONMPYEMOW
TEennocucTteMe C aBTOMaTUYECKMM MNepekroyeHneM anroputMoB pac-
yeTa B OTOMUTENbHbIA / MEXOTONUTENbHLIN CE30H. [NA Takon opraHu-
3auum Tennoyvyeta COBMECTHO MCMOMb3YTCA pacyeTHble Tenmnocuc-
Tema 1 n Tennocuctema 2. Npn atom Tennocucrema 3 MoxeT bObITb
ncnonb3oBaHa Ans Tensioyvyeta BO BTOPOW KOHTPONMPYEMOUN TeNnocuc-
Teme.

«AToroBble paHHble» — CyMMapHOe KONMUYeCcTBO TennoTbl Mo-
TpebneHHoe (OTNyLEHHOE) B HECKONMbKMX TENSTIOCUCTEMAX.

[MepeyeHb napameTpoB, onpedensieMblX B TEMNOBbIMUCIIMTENE, UX
0603HayYeHnsa n pasmepHOCTU npuBeaeHbl B Tabn.4, paspsgHOCTb WH-
Avkaunn — B NMpunoxeHun B.

[MepeyeHb YCTAHOBOYHbLIX MapamMeTpoB, WHOAUUUPYEMbIX B MEHHO
Touka x, KaHan x, Tennocuctema x, UToroBbie gaHHble, nx o603Ha-
YeHUs U pasMmepHoOCTU NpuBeaeHsbl B Tabn.B.2 MpunoxeHna B.
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AnropuTmbl pacyeTa KonuyecTtsa TennoTbl 3agatoTcs B TB B 3aBu-
CUMOCTW OT KOHdpurypauumn tennocmucteM(bl). MNMpu atom BoIGOp KoNnye-
CTBa U COCTaBa M3MepPSEMbIX U OOrOBOPHbLIX NapamMeTpoB, Heobxoau-
MbIX OS5 pacyeTa, BbINOMHAETCA B COOTBETCTBMM C U3MEPUTENBHOMN
CXEMOW, T.e. B COOTBETCTBUM C pacnpenerieHmeM n3amepuTernbHbIX TOo-
Yyek no TpybonpoBoaamM KOHTPONMPYEMOWN TEMNOCUCTEMBI.

Anroputm pacyeTta KonuyectBa TennoTbl ANS TEnrnocucteMbl 3a-
AaeTcs C NOMOLLbIO Tpex hopmyI:

- chopMynbl pacyeTa KONMYecTBa TenmnoTbl B noAatollem Tpybonposoae

Wi1;
- hopmynbl pacdeTa KonmMyecTBa TennoTbl B obpaTHOM Tpybonposoge
W2;
- bopmyrnbl pacyeTa noTpebneHHoro (OTNyLIEHHOro) Konnyectsa Tenno-
Tol W3.
Tabnuua 4
MapameTp | O6o3HaueHve | Mpum.
Touka k
Pacxop, 06beMHbI [M>/4, N/MUH] Qv
Temnepatypa [°C] t k=16
Haenexve [MMNa] P
YacToTa Ha YaCTOTHO-UMMynNbLCHOM Bxoze [I'u] F
KaHan n
Pacxopn maccoBbii [T/4, KT/M] Qm
06beM [M°] \';
Macca TennoHocuTensa HapacTtatoLwmm UTOroM [T, KT] m
n=0,1...6
TemnepaTtypa (kaHanbHas) [°C] t
HaeneHue (kaHanbHoe) [MIa] P
MnoTHocTb [Kr/M?] p
YaenbHas aHTanbnus [KIx/Kr] h
Tennocuctema N
Konun4yecTtBo TennoTbl HapacTatowmm utorom [FIx, Mkan, TX,
Tkan):
- B nogatouiem Tpybonposoae w1
- B o6bpaTHOM TpybonpoBoae w2
- noTpebrieHHoe (oTnyLLEHHOE) W3
TennoBas mowHocTb [[[Ox/J, Nkan/v, MBT, TOx/J, Tkan/v, MBT]:
- B nogatolem Tpybonposoae E1 N=1...3
- B obpaTHOM TpybonpoBoae E2
- notpebnsemas (oTnyckaemas) E3
Bpemsi HapacTaloLwmm utorom [u]:
- HapaboTKN Tpab
- MPOCTOSA NPU HaNU4MM oTKasa Tnp
- Hanuumna HewTaTHon cutyauumn 0(1,2,3) THc0(1,2,3)
UtoroBbie paHHbIe
CymMmmapHoe notpebneHHoe (OTNyLLEHHOE) KONTMYECTBO TEMMOTHI
HapacTaloLMM NTOrOM B HECKONbKMX Tennocuctemax [[Ox, Mkan,
TOX, Tkan] W
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dopmynbl pacyeta W1 n W2 moryT 6biTb BbiOpaHbl U3 CreayroLwero
Habopa, 3anoXeHHoro B namsatn TB:

W1(2) = 0;

W1(2) =m; - h;;

W1(2) =m; - hj—my - hy;

W1(2) = m; - (hj - hy);

W1(2) = (mij — m;) - hy;

W1(2) = (mi — mj) - (hx — hy),
roe i,j, k,n=0,1,...,6.

dopmyna pacyeta W3 moxeT 6biTb BbibpaHa 13 criegyrowero Ha-
bopa:

W3 = W1-W2;
W3 = W1+W2.

KomGUHMpys BbllenpuBeaeHHble (opMyribl, MOXHO YCTaHOBUTb B
TB anropuTm pacyeTa, COOTBETCTBYIOLUIA CTPYKTYPE KOHTPONMPYEMON
TennocucTeme.

CymmapHoe notpebrneHHoe (OTnyLIEHHOE) KOMMYEeCTBO TENSOThI
ANnsa Heckonbkmx Tennocuctem W MOXeT BbITb paccynTaHo B COOTBET-
CTBMM C hOPMYIION N3 criegytoLlero Habopa:

W =W31 - W32 - W33;
W =W31 - W32 + W33;
>W = W31 + W32 - W33;
W = W32 - W33;

W =W31 -W33;

W =W31 - W32;

W = W31+ W32 + W33;
W = W31 + W32;

W =W31 + W33;

W =W32 + W33;

W =0,

roe W31, W32, W33 — notpebneHHoe (OTnyLiEeHHOE) KONnM4ecTBo Ten-
NOTbl B NepBOWN, BTOPOWN U TPETbLEN TEMNIOCUCTEME COOTBETCTBEHHO.

OanH 13 BapuaHTOB NporpammMHon HacTporku TB ansa 3-x Tenno-
cuctem npuseaeH B MNMpunoxeHnn XK. B atom xe lNMpunoxeHnn npvee-
AEeH npumep nNporpaMMHON HacTporku TB npu opraHusaumm Tensioyde-
Ta B OQHOM KOHTPONMPYEMOWN TENSIOCUCTEME B OTOMUTENBHBIA N MEXO-
TONUTENbHbLIN CE30H.

B TB npegoycmoTpeH Habop TvnoBbix ansi MOCKOBCKOro permonHa
dopmyn pacdeTa Tenna v KpUTEPMEB HewTaTHbIX cuTyauun. Mepexoq K
3Tnm dhopmMynam 3agaetcsa ycraHoBkon napametpa FJG — pga. OcobeH-
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HOCTM HacTpourkn TB ana MockoBcKoro pervoHa npveegeHsl B [puno-
xXeHum U.

BHUMAHMUE! lNpu nepexone k HacTpomkam ans MocKoBCKOro pe-
rMOHa paHee BBeAeHHble (hOpMYSibl CTUPAKOTCS.

1.5.3. Pernctpauusa pe3ynbTaTtoB paboThbl

1.5.3.1. PesynbTaTbl UISMEPEHUN U BbIYUCIIEHNA 3aMUCLIBAKOTCA BO BHYTPEHHME
apXxmBbl: 4acOBOW, CYTOYHbIA U MECSYHbIA, MMelLwme OANHAKOBYHO

CTPYKTYpY.
MybvHa apx1MBOB COCTaBNseT:

- yacosoro — 1500 npeapbigyLwmx Yacos (62,5 npeablayLwmx CyToK);
- CYyTOYHOro — 366 npeablayLUnx CyTOK;
- Mecsi4HOro — 48 npegblayLmx Mecaues.

lMepeyeHb apxmBnpyeMbix NnapaMeTpoB NpuBedeH B Tabn.5.

Tabnuua 5
MapameTp | O603HaYeHne
Tennocuctema 1(2, 3)

Konn4yecTtBo TennoTbl HapacTatowmm utorom [k, Mkan, TOX,
Tkan]:

- B nogatoLiem TpybonpoBoae W1

- B o6paTHOM TpybonpoBoae w2

- notpebneHHas (oTnyLieHHas) W3
Bpems 3a nHTepBan apxmesupoBaHus [u]:

- HapaboTKM Tpa6

- NPOCTOS NPU HaNM4MM OTKa3a Tnp

- Hanuumna HewTaTHon cutyauun 0(1,2,3) THc0(1,2,3)
CnoBo cocTosiHuSA cMm. Tabn.l.2

MpunoxeHuna I
CymMmmapHoe Tenno HapacTatowmm ntorom [k, MNkan, Tk, Tkan] W
XonopgHaa Boaa
Temnepatypa [°C] t
HasneHue [MIMa]
Pac4yeTHbIi kaHan 1(2,...,6)
Macca TennoHocuTensa HapacTaroLwmMm UTOroM [T, KT] m
TemnepaTypa cpegHeB3BeLLeHHas 3a NHTepBan apXuBnMpoBaHus t
[°C]
[asneHue cpegHeB3BeLIEHHOE 3a MHTepBan apxusnposaHus [MIa] P
O6BbEM TENIOHOCUTENS HAapacTaloLLMM UTOroM [M7] \"/
Bpemsa apxuBauun Yacbl:MUHYTbI:CEKYHAbI
yncno-mecsu-rog

KoHTponbHasa cymma CRC

17



HasHaueHune apxmBunpyemMbIX napameTpoB:

- W1, W2 n W3 — cymmapHoe KOnM4ecTBO TensoThbl, pacCYMTaHHOE MO
dopmMynam, 3agaHHbIM B KOHpUIrypauumn TenIOCUCTEMbI;

- Tpab — Bpemsi HapaboTkM 3a UHTEpPBaN apxXxMBMPOBAHWUSA AN AAHHOW
Tennocuctembl. [laHHble oTobpaxaroTcs B Yacax ¢ TodHocTbio 0,01 va-
ca;

- Tnp — Bpemsi NPOCTOSA NPU HaNMM4YMM OTKasa UNKU HewwTaTHOW CUTyauum
3a MHTepBasn apxXMBUPOBaHUA ANS AAHHOW TEMMOCUCTEMbI — 3TO BPEMS,
B TE€YEHME KOTOpPOro 6binn 3acmnkcmpoBaHbl 0TKa3bl NpeobpasoBaTenen
TemnepaTypbl NN OaBneHUs, 3a4ENCTBOBAHHbIX B AAaHHOW Tennocuc-
TeMe; BpeMsi HaxoXAeHUs TensIoCUCTEMbI B HELUTAaTHOW CUTyauuun, ec-
NN B Ka4yecTBe BMOA peakuun Ha HewTaTHY CUTyaumio YCTaHOBIEH
MpocTon cucTembl; BpEMSA HAXOXAEHUSA TEMMOBLIMUCINUTENS B PEXU-
max CEPBUC, HACTPOWKA u/vnu B BbIKMOYEHHOM COCTOSIHWU;

- THcO, THc1, THc2 n THE3 — BpeMs HaxXOXOEHUA TennocUCTeMbl B He-
WTATHbIX cUTyauusax, o6o3HaqYeHHbIX Homepamu 0, 1, 2 1 3 cooTBeTCT-
BEHHO 3a MHTEpBan apXuBMPOBAHUA. YYET BPEMEHM BEOETCHA MO Kax-
JOW TennNocmncTemMe He3aBUCUMO;

- W — cymMMapHOe KONM4eCcTBO TENSOTbl B HECKOSTbKUX Tennocuctemax,
paccynMTaHHoe no 3agaHHoOW oopmyre.

MprnoputeTbl cHeTa BpemMeHn B nopsigke yboiBaHua: Tnp — THCO
— THc1 —» THc2 —» THe3 — Tpab. Cymma BpemeHn HapaboTku n Bpe-
MEHW MPOCTOSi B TeYeHMEe BbIOPaAHHOrO KaneH4apHoro (OT4EeTHOro) ne-
puoa paBHa ANUTENBHOCTU KaneHaapHOro (0T4ETHOro) nepuoaa.

Mpn BbIKNKOYEHUN NUTaHUA nNpubopa M NocrneayoLwemM BKIOYEHUN
Npon3BOaOUTCA 3anoSfiHEHWE apxXMBOB 3a BPEMSA OTCYTCTBUS MUTAHUSA
3Ha4YeHNAMN napameTpoB, 3adUKCUPOBAHHBIMW OO0 OTKMoYeHua TB.
[Mpn aTOM BpeMs NPOCTOS NO BCEM TENSOCUCTEMAM BO BCEX apXMBHbIX
3anucax HapalmBaeTCs Ha ONUTENbHOCTb OTCYTCTBUS HANPSXKEHUS M-
TaHus 32 COOTBETCTBYIOLLUNE UHTEPBArbl apXUBUPOBaHUS.

Kaxgass apxuBHasi 3anucb 3akaH4yMBaeTcs WMHGOopMaunen o ee
KOPPEKTHOCTU B BUOE KOHTPOSIbHOW CYyMMbl, BbIYMCIIEHHOW NO MeToay
CRC (umknumyeckoro KOHTposns n3bbITOYHOCTU), U TEKCTOBOro coobuie-
HWSA O COOTBETCTBUMN KOHTPOSIbHOW CyMMbl TpeByemMoMy 3HAYEHUIO.

[aHHble apxuBoB MoryT 6bITb NMOO BbiBEAEHBI HA AUCNNen (Kpome
MecsiHHOro), Nnnbo nepedaHbl NO NocnegoBaTeNnbHOMY MHTEpdENCy Ha
BHELUHee yCTPOUCTBO.

NHonkaumns Ha aucnnee apxvMBHOrO 3HadeHus noboro napametpa
COMPOBOXOAETCs HaMMEHOBaHMEM BuOa apxuBa, HOMepa apXvMBHOWN
3anucu, a Takke o6o3HaYeHeM UHTepBarna apXMBUpPOBaHUS:

- BpeMeHU N gatbl — Ond 4aCcoBOro apxmBa,
- AaTtbl — And CyTO4YHOIo apxmBa;
- Mecdaua — anda MecAaA4Horo apxmBa.
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1.5.3.2. lNMpouecc moandukaumm 3Ha4YeHMNn HACTPOEUHbIX NapameTpoB dUKCK-
pyeTcs B XypHarne OenCcTBUM onepaTtopa, cogepxawem ao 2000 sanu-
cen. Homep 3anucu vHOUUMPYETCS B KOHUE CTPOKKW, OoToBpaxaroLlen
HanMeHoBaHue xypHana. Kaxgasa 3anucb, nHauumpyemasl Ha aKpaHe
XKKW, cocTouT 13 Tpex CTPOK.

3anncb ¢ HyneBblIM HOMEPOM COAEPXKUT MHADOPMALIMIO O TEKYLLEM
COCTOSIHUM XXypHana:

- 1-9 cTpoka — BpeMsa 1 aaTy Co3aHus XypHana;
- 2-9 CTpOKa — KONMMYEeCTBO 3anucen B XXypHane;
- 3-9 CTpoKa — BpemMs 1 gaty nocrnegHen nponsBeaeHHon 3anucu.

Kaxgass nocrneayrowas 3anucb CogepXut nHdopmMauuio o Moau-
doMKaLnm HaCTPOEYHbIX NapaMeTpPoOB:

- 1-9 cTpoka — 0603Ha4YeHre MoaANULIMPYEMOro napameTpa U ero 3Ha-
YyeHue [0 U3MEeHEeHUs;

- 2-9 CTpoOKa — BpemMms 1 gaty moamdukaumn;

- 3-9 cTpoka — 0603Ha4YeHe MoAMMULMPYEMOro napameTpa 1 ero Hosoe
3HayeHue.

Mpn mogudumkaumm npubopHOro BpemMeHu w/unu pgatbl nepsas
CTPOKa 3anvcu CoaepXnT TEKCT: Bpemsa nameHeHo.

3anuncu XXypHana OeWCTBUW orepaTtopa, Kak U 3Ha4YeHus1 apxvBu-
PYEMbIX MapameTpoB, XPAHATCA B 3HEProHe3aBUCMMOW MNamsATU U Co-
XpaHATCA [axe B crnyyae OTKHYEeHUs anekTponutaHusa npubopa.
N3meHeHne w/vnn yganeHue oTAEnNbHbIX 3anucen XypHana AenctBui
HEBO3MOXXHO.

1.5.4. PuKkcauma HewTaTHbIX CUTYyaLUN

1.5.4.1. B TennoBbluucnutene AnNa Kaxgow TennocucTeMbl NpeaycMoTpeHa
BO3MOXHOCTb 3aaBatb [0 4-X yCrioBun oukcaumm (KputTepmeB OLIEHKN)
HanMunsa HewwTaTHbIX CUTyaunin U COOTBETCTBEHHO peakumin Ha UX Ha-
nuyne.

Mog HewTaTHOW cuTyauuen (HewTaTHbIM PEeXMMOM Tensiocucrte-
Mbl) MOHUMAETCA CUTyauns, NpyU KOTOPOM OBHapyXmMBaeTCca HECOOTBET-
CTBME 3HA4YeHUN U3MepPSeMbIX MapamMeTpoB HOPMAalibHOMY pPeXxumy
YHKLUMOHNPOBAHNA TENSTOCUCTEMBI.

HewTaTHble cuTyauuun, BO3HUKawWwme B paboTe Tennocucrem,
dukcumpytotea B TB Tonbko B pexxume PABOTA npu BbINOSTHEHUN YCIIO-
BUA (kputepusi) Hannums HC, 3agaHHoro B Buae hopmMynbl.

Ycnosue gna HewTaTtHou cutyaumm HCO 3anucaHo B namstu TB B
BMAae bopmynbl 1 BBOAUTCSA Npy HEOOXOOUMOCTH:
Qnp < Qo6 < Qnp - Knp,
raoe Qnp, Qo6 — pacxoa TennoHocuTens B NpsiMoM 1 obpaTtHom Tpy6o-
NPOBOAE COOTBETCTBEHHO;

Knp — koadhpunumeHT npesblleHna pacxoga B obpaTHOM Tpybo-
npoBoAe.
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3HayeHune koadpdpuumeHta Knp moxeTt ObiTb 3a4aHO B AmanasoHe
o1 1,00 no 1,10 c warom 0,01.

CTpykTypa M BO3MOXHblE€ 3Ha4YeHUs 4YreHoB dopMynbl ANA He-
wratHbix cutyauun HC1-HC3, 3agaBaemble nporpaMMHO, NpuBedeHb!
Ha puc.3.

Ans crnyyas cyMMbl Uy pasHOCTM YMCIOBOE 3HAYEHUE NocneaHero
yneHa opMyIbl UMEeT pa3MepHOCTb OLIEHNBAEMOrO NapameTpa.

[onyckaeTca ana ogHoOro napameTpa 3adaBaTb pasHble KpUTepuu
HC n B pasHbix Tennocuctemax. OgHako npu aToM B pasHbix HC He
OOJTKHbI NEepPeKpbIBaTbCA AMana3oHbl 3HAYEHU 3TOro napameTpa, on-
pegensiemble 3agaHHbIM B KpUTEPUM HEPABEHCTBOM.

0 X>0X + X XXXX

He 3apgaHo, Qm, t, P
0,1,..,6

<, >
b

OTCYTCTBYET 3HAK M MEpBbIA wieH, +,—, X ,/
0...999 999,99

Puc.3. CTpyKktypa n BO3MOXHble 3Ha4€HUsA 4reHOB (hopmMynbl KpuTepueB

1.5.4.2.

OLIeHKU Hanu4ymA HewTaTHbIX cutyaumn HC1-HC3.

[MpoBepka TennoBbIMUCAUTENEM HaNUuMs HELTATHOW CUTyauuu
npousBoauTcsa HaunHas ¢ kputepus HCO n ganee HC3 — HC2 — HCA1.

Mpn BbINONHEHUN YCNOBUS (PMKCALUMM HELLUTATHOW CUTyaLUN BbIMOSHSA-
eTcsa OeCTBMe, 3a4aHHOE BMAOM pPeakuMy Ha OaHHYK HELUTaTHYH Cu-
Tyauuio, 1 B CIOBE COCTOSIHUS Ha COOTBETCTBYIOLLEM 3HAKOMeCTe OTO-
OpaxaeTcs COOTBETCTBYHOLLNIA 3HaK (Tabn.l.2).

Ecnn dwukcauma HewTtaTtHon cutyaumm HCO 3apaHa, TOo npu ee
BO3HWKHOBEHMN 3HA4yeHue pacxoda B npaAMoM n obpaTHom Tpybonpo-
BOJe onpeaensieTcsa no popmyne

Q = (Qnp + Qo6)/2.

Peakuua Ha Hanuumne HewTaTHbIX cntyaumn HC1-HC3 3agaetca B
BMAe O4HOro n3 AByX OENCTBUN:

npucBanBaHUsA OLEHMBAEMOMY rnapameTpy KOHKPETHOro 3Ha4YeHusa unuv
onpeaeneHHon 3aBUCMMOCTM OT APYroro aHanorMyHoro napameTpa B
Buage oopMyrnbl, CTPYKTypa U BO3MOXHble 3HAYE€HUS YreHOB KOTOPOW
npuBeaeHbI Ha puc.4;

- NpekpaLleHnsa HakonneHna m, V.u W (Mpocton cuctemsl).

20



D—
MpocToun cuctemsl, Qm, t, P w'
0,1,..,6

<, >

OTCYTCTBYET 3HAK W MEPBBI WieH, +, -, X, /
0...999 999,99

Puc.4. CTpyKkTypa U BO3MOXHblIe 3Ha4YeHUs1 YNeHOB (hopMynbl peakuum Ha
HelTaTHYK CUTyauuio.

Ans crnyyas cyMMbl UM pa3HOCTU pa3MepPHOCTb YMCITOBOMO YrieHa
dopMynbl  COOTBETCTBYET pPa3MEpPHOCTU NapameTpa, YyKasaHHOro B

dopmyrne.
Ecnu B kKayecTBe peakuun Ha Hee 3a4aHO npucBanBaHue, TO:

- BbIMOSHSIETCSA onepauusi NpucBanBaHusi, Ha3HavyeHHas B hopMyre pe-
aKuuu;

- npopomkaetca HakonneHne W, m, V, THap;
- BkItoyaeTcs cyeTynk THeX.

Ecnu B kKayecTBe peakuuu Ha HewTaTHy cuTyauuto 3agaHo lMpo-
CTOM CUCTEMbI, TO:

- npekpawaetca HakonneHne W, m, V, THap;
- BKItoyaroTes cyetymkm THEX n Tnp.

MPUMEYAHUME. Tpu 3agaHHbIX ycnoBum u peakumm Ha HC,
NMELLNX BUA

yx an < QmMVIH.1
PX an = QmMVIH.2 ’

N HYNEBOM M3MEPEHHOM 3HaYeHUM pacxofa COOTBETCTBYIOLLErO
P, HewTaTHaa cuTyauust He PUKCUPYETCH, a 3HayYeHuMe pacxoja B
AAaHHOM KaHane obHynseTcs.

QMmui.1, QMuuu2 — HA3HAYEHHbIE MUHUMArbHbIE 3HaYEeHUs! Pacxo-
pa.
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1.5.5. PexxumMmbl ynpaBneHus

1.5.5.1.

YnpaeneHne paboton TB B pasfMyHbIX pexmmax MOXeT OCyLLecTB-
NATLCA C KnaBuaTypbl, U OPraHN3oBaHO C NMOMOLLbID CUCTEMbI MEHIO U
OKOH MHAMKaLUK pas3HOro ypoBHs, oTobpaxkaemblx Ha gucnnee. Cxema
CUCTEMbl OpraHu3auun yrnpasneHua u uHaukauuu npmsegeHa B [lpu-
noxexHuun b.

Ons ynpaBneHus paboton TB BO3MOXHO Takke MCMNOSfib30BaHWE
nepcoHanbHOro KoMmMbloTepa, MoAKNoYaemMoro no uHtepgencam RS-
232 (RS-485), Ethernet.

TennoBblMUCTIMTEND UMEET TPU PEXMMA YNPaBeHUs:
PABOTA — akcnnyaTaumoHHbIN pexnm (pexxmm nosib3oBaTtens);

- CEPBUC — pexum noaroToBKM K aKCnnyaTaumm;

HACTPOWKA — pexuM I0CTUPOBKY 1 NOBEPKY.

Pexvmbl oTnnyaloTca ypoBHEM JoCTyna K MHopMmaumm (MHauum-
pyemon Ha aucrninee u/vnn nepefasaemon no nHtepdencam RS-232 /
RS-485), Ethernet 1 BO3MOXHOCTSIMX MO M3MEHEHUID YCTAHOBOYHbIX
napameTpoB TENMOBbIYUCINTENS.

HanBonblumnmm BoamoxHocTamu obnagaet pexum HACTPOVIKA. B
3TOM pexume MHAMLMPYIOTCA BCE NapaMeTpbl U BO3MOXHA Moanduka-
LM BCEX YCTAHOBOYHbIX MapameTpoB. HanMeHbLIMMM BO3MOXHOCTAMM
obnagaet pexum PABOTA.

1.5.5.2. Pexxum PABOTA — aTo pexum akcnnyaTtaumm TB Ha obbekTe.

B)

B pexume PABOTA nonb3oBaTenb MMeEET BO3MOXHOCTb NpocmaT-
puBaThb:

n3MepdemMbie 3Ha4YeHUd napamMmeTpoB:. pacxoaa 00BbEMHOro 1 MaccoBo-
ro, rTemneparypsbl, gasneHunda, Mmaccbl, Kofindiecrea TenmoThl, Tennosoun
MOLLHOCTW, 4aCTOTbl CMrHana Ha nMmnyynbCHOM BXOA€E;

KOHUrypaumoHHble napameTpbl: HAbopbl N XapaKTEPUCTUKA AaTYMKOB
AN BCEX «TOYEK» WM3MEPEHUS; WHOEKCbl TemMnepaTypbl U OaBreHus
(HOMepa «To4Yek» WM3MepeHUd), HasHa4yeHHbIX ANA onpefeneHus 3H-
TanbnNuu 1 NJIOTHOCTM BO BCEX PACYHETHbIX «KaHanax»; anroputmMbl pac-
yeTa; KpUTepUn 1 BUObl peakuun Ha HelwTaTHble CUTyauun BO BCEX Te-
nnocmucrtemax;

coaepXMmMoe (4acoBOro M CyTOYHOIO) apXMBOB M XXypHana AenCcTBUM
oneparopa;

r) napameTpbl PYHKUMOHUPOBaHUA TB:

nokasaHusa 4acoB peasibHOro BpeMeHU;
napameTpbl cBA3M No nHTepdencam RS-232 (RS-485), Ethernet;

- 3HaYeHns1 BpeEMEHU HapaboTKN U NPOCTOS;

Haln4mne OTKa3oB OAaTYMKOB B «TOYKax», CIOB COCTOAHUA «KaHanoB» WU
TEeNnJIOCUCTEM,
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o)

nHdopmauuto o npubope:

- TEKYLLMIA PEXUM YNpaBneHus;

1.5.5.3.

a)

BEpCUM pe3naeHTHoro nporpammHoro obecnedenus (MO) ans namepu-
Tens u BblYMCNUTENS.

B pexnme PABOTA nonb3oBaTesnib MMEET BO3MOXHOCTb MPOU3BO-
ANTb NOACTPONKY NPMBOpPHBLIX YacoB, yCTaHaBnMBaTb CETEBOW agpec
TB n ckopocTb paboTbl No uHTepgency RS-232 (RS-485), ceteBble ag-
peca ansa paboTbl No nHTtepdency Ethernet, a Takke n3amMeHATbL eanHK-
Ubl M3MepeHns ansa otobpaxeHusi 3HadeHnn obbeMHOro pacxoga, Ko-
nn4yecTBa TENNOTbI N TEMMOBON MOLLHOCTMW.

Pexxum CEPBUC — 3710 pexum BBOAA (hYHKUMOHASNbLHLIX NapaMeTpoB
TEeNMoOBbIYMNCNTENSA B COOTBETCTBUM C BULOM KOHTPOSIMPYEMbIX TEMno-
CUCTEM.

B pexnme CEPBWC pononHUTEnsbHO (MO OTHOLLEHUIO K PEXUMY
PABOTA) BO3MOXHO:

npocmMatTpmBaTb cogep>XmMmoe MeCA4YHOro apxmBa, 3Ha4yeHna aHTanbnnn
M NNOTHOCTMU,

6) npocmaTtpuBaTb U U3MEHSITD:

Habop MCNONb3yeMbIX B «TOYKaxX» U3MEPEHUs OATYMKOB U UX XapakTe-
PUCTUKM (3HAYEHUST HOMUHANbHOW CTaTUYECKOW XapaKTepUCTUKU npe-
obpasoBanua T, anana3oH TOKOBOro BbiXxoda M MakcumarnbHoe pabo-
yee pasnenue [, koapdpuumeHT npeobpasoBaHMs YacTOTHO-
nmnynscHoro sxoga ans MNP);

yCTaHOBJIEHHOE 3Ha4YeHne nepenaga rno BbiCOTE MeXAy TOYKOM 0T6opa
AaBJlieHnAa n MeCcTtoM pasmelleHnA npe06pasoBaTenﬂ OaBlieHUA;

MHOEKCbl TeMnepatypbl U AaBNeHUA OnAa onpeaeneHunda sHTanbnmm m
NIOTHOCTU, OOroBOpHbIE 3HA4YE€HNA MaCCOBOro pacxoga, temMmnepartypbl
N gaBlieHnd;

anropuTMbl pacyeTa Tenna, ycroBus (KpUMTepum OLEHKN) 1 BUObl peak-
LM Ha HelTaTHble CUTYaLuu;

mMaclwTab eanHUL, N3MepeHnst TENNOBOW MOLLIHOCTU, KONMMYECTBA TEMOo-
Tbl U Macchl (Npy macwTtabe 1:1 Mcnonb3yTCa eguHULbl U3MEPEHUS
MBT, I'bx/9y vnun Mkan/y, 'K wnn Mkan, T COOTBETCTBEHHO; NpU Mac-
wrabe 1:1000 — eguHnupbl nameperus BT, Tx/9 unn Tkan/y, TIX nnu
Tkan; KT COOTBETCTBEHHO);

- MOKa3aHMA 4YacoB pearibHOro BpeMeHu.

1.5.5.4.

B pexume HACTPOWKA BO3MOXHO npocmaTpusaTh BCe napameTpsbl
6e3 ucknyeHuns.

B pexxume HACTPOWKA pononHuTensHo k pexxumam PABOTA u
CEPBWC moxeT nponsBoanTbCS:

noBepka TEMMOBbIYMUCINTENS, NPU KOTOPOWN OCTUPYIOTCS KaHarbl n3me-
peHusi TemnepaTtypbl U OaBneHus nyTem BBedeHust B TB cooTBeTcT-
BYHOLLMX MOMNpPaBOK;

- OYMCTKa apXuBOB M XXypHana AeWCTBMI onepaTopa, a Takke obHyneHve

WHTErparnbHbIX 3HA4YEeHU MacCbl TEMNNOHOCUTENS U KONMYecTBa Tenno-
Thl;
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- BBO/ 3aBOACKOro Homepa npubopa.

1.5.5.5.

NMPUMEYAHUME. BpemeHa HapaboTKn, NpOCTOA U HewTaTHbIX CU-
Tyauum OBHyNSTCA NPU OMUCTKE apXUBOB.

Pexum ynpaesneHnsa 3agaetcd KOMOMHaUMEN HanM4yusi/OTCyTCTBUA 3a-
MbIKaKOLWMX NEPEMbIMEK HA KOHTAKTHbIX Napax paspelueHns moandu-
Kauumn KannbpoBOYHbIX U (PyHKUMOHanbHbIX napaMmeTpoB. Mopagok yc-
TaHOBKW PEXMMOB YNpaBfeHus ykasaH B pasgene 2.4 HacTosdLlero py-
KoBOACTBA.

1.5.6. BHewHuHe cBA3UN
1.5.6.1. HTepdoenchl npnbopa

a)

MocnepoBatenbHble UHTEpdencel RS-232, RS-485 n nHTepdenic
Ethernet obecneuvBalOT BO3MOXHOCTb [[OCTyNa K W3MEPUTENbHbIM,
pacyeTHbIM W YCTAaHOBOYHbLIM MapamMeTpam, BKktodaa apxmebl. [lpwu
3TOM BO3MOXHa MoAuUKaUNA YCTaHOBOYHbLIX MapaMeTpoB, a Takke C
Lenblo MCNonb30BaHUs B pacyeTax BBOA MO MocregoBaTenbHbIM WH-
Tepdencam TeKyLlero 3Ha4yeHns TemnepaTypbl Ha UICTOYHUKE XONOOHON
Boabl. [locnenoBaTesnbHble UHTEPdENCHI NOALEPXKMBAKOT MNPOTOKON
MODBUS, npuHATbIN B KayecTBe CTaHOapTHOro B npubopax cmpmebl
«B3JET».

MocnepoBatenbHbin MHTepdenc RS-232 MoXeT MCnonb30BaTbCs
ans:

pacneyvyaTkn apXuBHbIX U TEKYLUUX 3HAYEHUI U3MEPSIEMbIX NapaMeTpoB
Ha NpuHTepe 4Yepe3 nepcoHanbHbli komnbtoTep (MK) mnu agantep
npuHtepa «B3JET All»;

6) cunTbIBaHNA apXMBOB C MOMOLLbIO apXuBHOro cuutbiBatensa «B3JET

AC» AC[B-020;

B) HenocpeacTBeHHoM cBA3n ¢ [1K:
- no kabento nNpu AnMHe NUHUK CBA3N A0 12 ™;
- N0 TenedOHHON NMHUN C NOMOLLIbID MoAeMa UNu paavosiMHMM C NOMO-

LLbO pagnomMmogema;

- No NnHUK umudposon ceasun ctangapta GSM 900/1800 MIMy ¢ nomoLbHo

aganTtepa cotoBon cBa3n «B3JIET AC» ACCB-030.

[anbHOCTb CBA3M MO TenedOoHHOW NUHUN, paguoKaHany n COTOBOW
CBA3WN onpeaensaeTcs xapakrepuctukamm tenedoHHOW NMHUK, paguo-
KaHana v kaHana COTOBOM CBSi3V COOTBETCTBEHHO.

MocnepoBatenbHbi UHTEpdenc RS-485 obecneunBaeT cBA3b MO
kabento B rpynne M3 HeCKOMbKNX abOHEHTOB, O4HMM U3 KOTOPbIX MOXET
6biTb MK, npu anvHe nuHum cesasm go 1200 m. MNpu Hanuumm B rpynne
NpubopoB pasHbIX MPOM3BOAUTENEN AN B3aUMHONO COrfacoBaHUsA
NPOTOKONOB OOMEeHa MOXeT WCNonb3oBaTbCA aganTtep CeTeBbIX
npotokonos «B3JIET AC» ACI1B-010.

MogkntoyeHne agantepa cotoBon ceasm ACCB-030 k nHtepdency
OOMHOYHOrO Npubopa Mnn K IMHUK CBS3M rpynnbl NpubopoB AaeT BO3-
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1.5.6.2.

1.5.6.3.

MOXHOCTb nepefaBaTb MHOPMaLMIO MO KaHany COTOBOW CBSA3U, B TOM
yucne n B IHTepHerT.

Mcnonb3yst KaHan cOTOBOW CBSI3W, MOXHO Ha 6a3e nMporpamMMHOro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb AUCNETYEPCKYD CeTb AN
MHOIMMX OOWHOYHBIX W rpynn NpMOOpPOB Kak OAHOTUMHBLIX, TaK U pPasHo-
TUMHBIX MO HA3HAYEHMIO.

CkopocTb obmeHa no uHtepgencam RS-232 n RS-485 ot 2400 oo
19200 bopg yctaHaBsnmBaeTcs B npubope.

BHUMAHUE ! He nponyckaeTca ogHOBpeMeHHOe noaknioyeHue
M ucnonb3oBaHue nHtepdencos RS-232 n RS-485.

NHuTepdenc Ethernet ncnonbsyetca ansa obmeHa AaHHbIMK Yepes
NHTepHeT mexay npubopamu fokanbHON CeTU U yaaneHHbIM KOMIMbHo-
Tepom (komnbtoTepamu). OBGMeH oOcCyLecTBNAeTCs 4Yepes L3 Jo-
KanbHOW ceTu, umerowmin cobecTBeHHbIn (rnobanbHbit) IP-agpec. Mpu
obmeHe faHHble ynakoBbIBalOTCA B CTek npoTtokorioB Ethernet / IP /
UDP / TFTP / Modbus. lMopgaoepxuBaetca Takke npotokon ARP
(Ethernet / ARP), koTopbin mcnonbdyetca gnsa onpegeneHuns MAC-
agpeca y3na no |P-agpecy 3anpoca.

[OnckpeTHbIM Bbixo4 MOXeT paboTtatb MO0 B YACTOTHO-UMMYNbCHOM,
nnbo B NTOrNMYECKOM peXume.

B 4acToTHO-MMNynNbCHOM pexuMme 4acToTa CrieoBaHUsS UMMNYbCOB
nponopuuoHanbHa 3Ha4YeHuo BblIOpaHHOrO napameTpa B OuanasoHe
31-3000 ly. CkBaXKHOCTb MMNYbCOB paBHa 2.

B nornyeckom pexunme curHan Ha BbiXxoae N3MeHAeT CBOe COCTOA-
HMe no 3agaHHbIM YyCIOBUAM.

OKOHeYHbIN Kackag cxeMbl OUCKpPeTHOro Bbixoaa (puc.[.2) ranbBa-
HUYeCcKn pasBa3aH OT OCHOBHOW CXeMbl C MOMOLLbIO onTonapkl. PaboTa
BbIXOOQHOrO Kackaga BO3MOXHa Npu NuTaHun nnbo oT BHYTPEHHEro (ak-
TUBHbLIN PEXMM), NMMOO OT BHELUHErO (NACCUBHbLIA PEXUM) UCTOYHMKA
nuTaHus. lNogknioveHne BbIXOAHOIO Kackada K BHYTPEHHEMY rarbBaHu-
Yecku pa3Bsa3aHHOMY UCTOYHUKY NMUTaHus + 5 B ocylecTBnseTca nytem
3aMblkaHUSA nNepeMbldkaMu KOHTakTHbIX nap J1 n J2 (puc.A.3) Ha cyb-
O6noke 06paboTKnM OaHHbIX.

BHelwHee HanpsbkeHue, nogaBaemMoe Ha MMMYNbCHbIA BbIXO4, He
AOIMKHO npeBblwaTtb + 24 B, TOK Harpysku He OosmkeH ObiTb Gonee
50 MA.

HacToTHO-MMMYIbCHbIE BXOAbl NpefHasHayeHbl ana nogknodeHus MNP
pasfiMyHbIX TUNOB C YaCTOTHO-UMMYJSIbCHLIM BbIXO4OM. KOHCTaHTbI npe-
obpasoBaHNAa 4YaCTOTHO-UMMYJSIbCHbIX BXOAOB MOrYT YCTaHaBMMBaTbLCS B
npegenax 0,01...2000 vmn/n ¢ warom 0,01 umn/n. ®opmyna ona onpe-
AeneHust 3HavyeHums KoadduumeHta npeobpas3oBaHUs 4acTOTHO-
nMnynscHoro sBxoaa TB npusegeHa B NpunoxeHun E.

BxogHon kackag (puc.[.3) moxeT paboTtaTb B ABYX pexumax, 3a-
AaBaeMbliX C MOMOLLbIO KOHTAKTHbIX Nap J1-J12 Ha nnaTe moaynsa KoM-
myTaumm (puc.A.7):
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- B aKTUBHOM pEeXMWMe YaCTOTHO-UMMYIIbCHble BXOAbl MUTAKOTCA OT BHYT-
PEHHEro ranbBaHU4YECKM Pa3BA3aHHOIO MCTOYHMKA HanpsbkeHus +5 B
(KOHTaKTHble nNapbl 3aMKHYTblI NepemMbldykamMmn). B aToM pexume Ha BXOA
AOSDKHbI NoAaBaTbCA NIMOO MMMYNbCbl HaNPSPKEHUs C NapamMeTpamu:
nornyeckun Homnb — 0...1,0 B, nornyeckas eguHmuya — 2,0...5,0 B, nubo
3aMblkaHMe/pa3pbiB MEXAHMYECKNX KOHTAKTOB. [puyem conpoTmBneHme
BHELLHEN uenu rnpy 3aMkHYTOM COCTOSIHUM MEXaHUYECKUX KOHTAKTOB He
AormkHo npeebiwatb 100 Om;

- B MACCUBHOM pexmnme (KOHTaKTHble napbl pa3oOMKHYTbl) Ha BXO4 LOSXK-
Hbl NoJaBaTbCA UMMYSbCbl TOKA C MapameTpaMu: JIOrMYEeCKUn HOMb —
0...0,2 MA, nornyeckasa eguHmua — 0,5...20 MA. B aTOM pexnme 3ambl-
KaHMs MEXaHUYEeCKMX KOHTAKTOB 6e3 nuTaHusa noacynTbiBaTbCcs He Oy-
AyT.

Mpn nogknoYeHnn K 4acTOTHO-UMMYSIbCHBIM BXO4aM AOJSDKHA CO-
6nogaTbCs NONAPHOCTL B COOTBETCTBMM C MapKMPOBKOM Ha nevaTtHom

nnarte, a YyacToTa CrieoBaHNs UMMNYNbCOB Ha BXOAE [AOIMKHA ObiTb He
oonee 2500 Mu.

BHUMAHUE ! HanpsxxeHue Ha 4aCTOTHO-MMMNYNbCHbLIX BXoAax
He JOJKHO npeBbiwaTtb 5,5 B!

1.5.6.4. Jlornyecknin Bxoa DIR1 npegHasHaveH onga npuemMa curHana Hanpasrne-
HWS NOTOKa OT NpeobpasoBaTens pacxoaa.

[MporpamMMHO NIOrnM4ecknin BXoa MoxeT bbiTb NMbo oTkMo4veH, nmbo
BKIOYEH M HACTPOEH Ha MPUEM CUrHana, UMELLLEro BbICOKUA U HU3-
KMA aKTUBHbIA ypOBEHb. BkrioyeHne normdeckoro Bxoga Heobxoanmmo
ANSA opraHvM3auuu Tennoyyeta ¢ aBTOMATUYECKOM CMEHOW anroputma
pacyeTa npu nepexoae u3 oTONUTENbHOIrO Ce30Ha B MEXOTONUTENbHbIN
n obpartHo.

BHUMAHUWE ! [Insa npuema curHana HanpasfieHWsi NoTtoka BXO[4
DIR1 yctaHaBnuBaeTcsi B NACCUBHbLIA PEXUM pas3MblKaHWEM KOHTaKT-
HbiX nap J13-J18.
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1.5.7. KoHCTpyKUMA

BHewHun Bmng Tennosblducnntensa «B3JIET TCPB» wucnonHeHus
TCPB-027 npusegeH Ha puc.A.1. Kopnyc TB cocTtont us Tpex nutbix 3
antoMMHMEBOro cnfaBa 4Yacten (Moayren): OCHOBaHUSA — MOAYNS KOM-
MyTaumn, cpegHen 4yactm — Moaynst u3MepuTenst U NMueBon 4actm —
MOAYNSA BbIYUCIIUTENS.

BHyTpM Moayna kKomMmyTaumm ycTaHOBMEHA KOMMYyTaUMOHHAA nna-
Ta, C NOMOLLIbIO KOTOPOMW OCYLLECTBASETCA NOAKNI0YEHNE BHELLHUX YCT-
POMUCTB K TEMNNOBbLIYUCIIUTENID. Ha HWXHEN naHenn moaynsa KoMMmyTa-
UMM pacnorioXeHbl: pasbeM UHTepdenca RS-232, repmoBBOAblI ANA
kabensa nutanusa, curHanbHbix kabenen MNP, MNT n N, a Takke BHELHNX
YCTPOWCTB, noakntodaembix K TB. Ha 3agHen cTeHke HaxoodaTcs oTBep-
CTUS ANS YCTaHOBKM KPOHLWITENHOB, obecneynBatowmx kpenneHme TB Kk
DIN-peinke Ha obbekTe akcnnyatauumm (puc.A.8).

Mogaynb n3amMepuTerns CoaepXuT nnaty uamepuTens u BCTPOEHHbIN
WCTOYHUK NUTaHUA. Ha HWXKHen naHenu koprnyca mMoayns uameputens
pacrnonoxeHa KnemMma 3alMTHOro 3a3emreHuns (3aHyneHus).

Moaynb BblMMCIIUTENSA COOEPXUT nnaTty Bbluucnutens. Ha nuue-
BOW naHenun moaynsa Bblumcnutens Haxopatcsa XKW u knaesmaTtypa.
KK obecneunBaeT BbIBOA YEThIPEX CTPOK andaBUTHO-LMEPOBON UH-
dopmauum npu 20 cumeonax B cTpoke. [lepmoa oBHOBNEHUS TEKYLLEN
nHdopmauun Ha XKW coctaBnget 2 c. Pa3psagHoOCTb MHAMKAUUK na-
paMeTpoB Ha AuCniee TennocyeTymka npmueeaeHa B 1abn.B.1.

Ha nnate BblMMCRMTENS YCTaAHOBMNEH KOMOMHMPOBAHHbLIA 3SneK-
TPOHHbLIA MOAYIb BHELHUX CBA3en (nocrnegoBaTeribHbIX NHTepgencos
RS-232 n RS-485 n anckpeTHoro BbixoAa), CHabXeHHbIA KOHTaKTHbIMM
napamu (AnNa yCcTaHOBKM pexuma paboTbl TB n pexunma paboTbl oKo-
HEeYHOro Kackaga AMCKPETHOro Bbixoda) U pasbeMamu (Ana nogkroye-
HUsi Kabenen CBA3W C BHELLUHUMMW YCTPONCTBAMMN).

Ha nnate BbluMcCnuTENs NpeaycMOTPEH CroT paclumMpeHus (pasb-
eM) 4ns yCTaHOBKWM MO 3akasy AononHuTensHo moaynsi Ethernet.

Moaynb M3MepuTenss COBMECTHO C MOAYMEM BblYMCAUTENS, CO-
eQMHSIeMble INEKTPUYECKN MHOMOXUMNbHbLIM LLIAEN(OM N KOHCTPYKTUBHO
BUHTAMM CO CTOPOHbI MOAYNSA U3MEPUTENS, COCTaBnAT cybbnok ob-
paboTkn AaHHbIX. B cBOKO ovepeab cy66nok o6paboTkm faHHbIX coean-
HAeTCs wnendammn co CTOPOHbI 3aAHEN CTEHKM U BUHTAMU CO CTOPOHbI
NMUEBOW MaHenu c moaynem KomMmyTauuu, obpasys TennoBblYUChn-
Tenb.
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1.6. MapkupoBka n nnomébupoBaHue

1.6.1. MapkupoBka Ha nuueson naHenn TB cogepxuTt ero obosHayeHue u
HanMeHoBaHWe, TOBAPHbIN 3HAK NPeanpuUATUA-U3roTOBUTENS, 3HaK yT-
BepXOeHUs Tuna cpencrtea namepeHus. 3aBoLCKOM HOMEpP yKasaH Ha
WnNbanKe, 3akpenneHHoM Ha Kopnyce TB.

1.6.2. Tocne noBepkn NomMOMpyeTcs KOHTaKTHas napa paspelueHus Moau-
dukaumm kannbpoBo4HbIX NapameTpoB TB, a Takke oguvH M3 BUHTOB,
ckpennawwmx cybbnok obpaboTkm AaHHbIX. [ns 3awmTbl OT HEecaHK-
LMOHMPOBAHHOIO AOCTyna nNpwu TPaHCMNOPTUPOBKE M XPaHEHUU MOryT
nnomoumpoBaTbCA ABa COEAMHUTENbHbIX BMHTA CO CTOPOHbI NULEBOW
naHenun TennoBbIYNCIINTENS.

1.6.3. Nocne MoOHTaxa n nNpoBepkn PYHKUMOHUpoBaHUA TB Ha obbekTe Mo-
XeT BbITb onnomMbupoBaHa KOHTaKTHasa napa paspelueHus moauduka-
UMM PyHKUMOHaNbHbIX NapameTpos TB.

1.6.4. Ins 3awmTbl OT HECAHKLUWOHMPOBAHHOIO AO0CTyna npu 3kcnnyaTtauuu
MOryT 6bITb onnoMOGmnpoBaHbl ABa COEANHUTESNbHBIX BUHTA CO CTOPOHbI
NULEBON NaHenwu.
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2. NICNOJNb3OBAHUE NO HASHAYEHUIO

2.1. 3kcnnyaTtauyuoHHbIe orpaHu4YeHus

21.1.

21.2.

2.1.3.

JKcnnyaTaums TennoBbIYUCANTENS OOSMKHA NPOM3BOAUTBLCA B YCIOBU-
AX BO3OENCTBYIOLMX (PaKTOPOB, HE MPEBbILIAOLWMX OONYCTUMbIX 3Ha-
YEeHUWN, OroBopeHHbIX B n.1.2.5.

HeobxoauMOCTb 3aLlUTHOrO 3as3emMsieHus onpegenseTcs B COOTBETCT-
BuUM ¢ TpebosaHnsmu rmasbl 1.7 «[paBun yCTpoMCTBa 3NEKTPOyCTaHo-
BOK» ([1YJ) B 3aBUCMMOCTWN OT HaNpsikeHuUst NUTaHUS U yCrnoBuUW pas-
MeLeHns npmbopa.

MonHuesawmTta obbekTa pasmeLleHns npubopa, BbINONIHEHHAsA B CO-
OTBETCTBUN C «MIHCTpyKUMEN NO YCTPOWUCTBY MOSHME3aALMTbI 30aHUN,
COOPY>XEHUA W NPOMbILWIIEHHbIX KOMMYHUuKaumny CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003) npepoxpaHseT npnbop OT BbIXxoAa M3 CTPOS NpU Hann4mm
MOJSTHMEBbIX Pa3psa0B.

.Tpe6OBaHI/IFI K ycnosuam akcnnyataumum m Bbl60py MecTa MOHTaxa,

npuBeAeHHbIEe B HacTosawen 3/, yuuTbiBalOT Hanbonee TUnuYHble goak-
TOpbI, BAMSOWNE Ha paboTy TENSOBbLIYNCAINTENS.

Ha obbekTe akcnnyataumm MoryT CyLeCcTBOBaTb UM BO3HUKHYTb B
npouecce ero akcnnyatauumn akTopbl, He noggaroLlmecs npeaBapu-
TenbHOMY MPOrHO3Yy, OLEHKE UM NPOBEpPKe, N KOTOPblE NPOMN3BOAUTENb
He MOr y4ecTb npu paspaboTke.

B cnyyae nposBneHmst nogobHbix dakTopoB crieayeT HanTu MHoe
MEeCTO 3Kcnfnyatauuu, rae gaHHble (oakTopbl OTCYTCTBYHOT UMW HE OKa-
3bIBAOT BMMSHUA Ha paboTy nagenus.
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2.2. Mepbl 6e30nacHOCTU

2.2.1. K paboTe ¢ u3genuem gonyckaetca obcnyxuBawLwmim nepcoHan, nuay-
YMBLLUWIN SKCMyaTaUNOHHYIO JOKYMEHTaUMIO Ha usgenue.

2.2.2. Mpn nogrotoBke M3Qenusi K MUCMNOSb30BaHUKD AO0SMKHbI cobntogartbes
«MexoTpacnesble npasuna no oxpaHe Tpyaa (MNpasuna 6e3onacHoCTH)
npy aKCniyaTtaumm 3nekTpoycTaHOBOK» U «[1paBuna TEXHUYEeCKON 3KC-
nnyaTtauum aNeKTpoyCcTaHOBOK NoTpebuteneny.

2.2.3. lNpwn npoBegeHun pabot ¢ TB onacHbIM bakTopoM SBRSIETCA NepeMeH-
HOe HanpsXXeHue C OEeNCTBYHLMM 3HavyeHneM [o 264 B 4vactotom
50 I'u.

2.2.4. B npouecce paboT N0 MOHTaxy, NyckoHanagke uim peMoHTy TennoBbl-
YMCNUTENs 3anpeLlaeTcss NCNonb3oBaTb HEMCMNPABHbLIE 3NEKTpopaamo-
NpuBopbI, ANEKTPOUHCTPYMEHTLI MO0 6e3 NOAKITHYEHUST NX KOPNYCOB K
MarmcTpanu 3alnTHOro 3a3eMneHuns (3aHyneHns).

BHUMAHMUE! lNepen noakniovyeHuem Kkopnyca TB kK maructpanu
3alMTHOro 3a3emMneHus (3aHyneHus) yoeamtbca B OTCYTCTBUU Ha-
NpPs>)KeHUA Ha Hen.
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2.3. NogroroBKa K MCNonb30BaHUIO

2.3.1.

2.3.11.

MoaroTtoBKa K MOHTaXy

He ponyckaetca pasmellieHne TB B yCrnoBuAX, He COOTBETCTBYHOLLMX
n.1.2.5 HacToSALLEero pykoBoACcTBa MO 3Kcnnyataunu.

2.3.1.2. MNpwn BbIGOpe MecTa pa3melleHnsa TB cneagyeT yunTbiBaTh:
- anvnHy kabenen ceasu TB-MP, TB-MT v TB-MN[4;
- HeobxoammocTb obecneyeHus cesobogHoro goctyna k TB;
- HegonycTUMOCTb pasmelleHus TB B6nu3n McTouHMKOB Tenna, Hanpu-

Mep, ropsiumx TpyoonpoBOaOB;

- HeOBXOAMMOCTb 3aLUTHOrO 3a3emrieHunst (3aHynenus) TB;
- HEeXenaTenbHOCTb HanuMuus kanatowiero Ha TB koHaeHcaTta nubo xuna-

KOCTW C NpOXoAsLmnX TPyGOnpoBOAOB.

OcBelleHne TB Heobsi3aTenbHO, T.K. Aucnnen TB umeeT cobceT-
BEHHYIO MOACBETKY.

2.3.1.3. TpaHcnopTpoBka TB K MecTy MOHTa)a [OfmkKHa OCyLLEeCTBNATLCA B 3a-

BOLCKOW Tape.

[Mocne TpaHcrnopTMpoBkM TB K MeCTy yCTaHOBKM Mpu oTpuuatenb-
HOW TemnepaTtype W BHECEHUS ero B MOMELLEHNE C MONOXUTENbHOMN
TemnepaTypon BO u3bexaHue KOHOEeHcauuu Brarm Heobxoammo Bbl-
nepxatb TB B ynakoBke He meHee 3-X Yacos.

2.3.2. MoHTaxX TennoBbIYMCNUTENA
2.3.2.1. na yctaHoBkn TB cnyxaT KpOHLITENHbI, C NOMOLLbLIO KOTOpbIX TB Kpe-

2.3.2.2.

2.3.2.3.

nutca K DIN-peike.

Mogkntodenue MNP, MT, MO k TB npon3BoauTbCA B COOTBETCTBUM CO
cxemamu (MpunoxerHune [1) n pacnonoXxeHMem KOMMYTALMOHHbIX 3rie-
MeHTOB Ha nnate (puc.A.7).

PasgenaHHble 1 0bnyXeHHble KOHLUblI curHanbHbix kabenen MNP nog-
KIOYaTCH K COOTBETCTBYIOLMM KOHTaKTHbIM Konogkam TB. Pasgenka
N NogKIoYeHne aKpaHa He TpebyeTca.

2.3.2.4. KoHubl curHanbHbix kabenen T nogkntovatoTcss K COOTBETCTBYHOLLEN

KOHTakKTHOM Konoake TB.

Ha He3agencTBOBaHHblE KOHTAKTHblE KOMOAKW, npefHasHayYeHHble
ana nogkntodeHusa MT, ycTaHaBnMBalOTCA NepeMblyku, COeAUNHSIIoLLMe
KOHTaKTbl ¢ HaumeHoBaHnaAMK curHanos LEADxA, LEADxB n SHIELDx
(pnc.A.7), nnbo Tonbko LEADXA n LEADXB, ecnu opraHM3oBaHo aBTo-
MaTU4YecKoe NnepekniovYeHne anroputMoB B OTOMUTENbHbLIA / MEXOTONU-
TenbHbIN ce30H ([punoxeHune X).

2.3.2.5. OnekTtpuyeckoe noakntodeHne [ ¢ BbIxogHbIM TokomM 4-20 MA no

ABYXMPOBOAHON CXeMe COeANHEHUS, NPOU3BOANTCHA B COOTBETCTBUN CO
cxemon nogkntoveHus (puc.fj.1).

He ponyckaeTcs coeamHeHne akpaHa kabens ceasu MNO-TB ¢ kop-
nycom [1[.
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2.3.2.6. Inqa 3aWwmTbl OT MEXaHUYECKNX MOBPEXOeHUN peKoMeHayeTCa CUrHanb-

2.3.2.7.

Hble kabenu pasmewaTb B Tpybax, pykaBax unm kopobax (metannumye-
CKMX, NnactMaccoBbix U T.4.). Jonyckaetca B ogHon Tpybe (pykase, Ko-
pobe) pas3melaTb HECKOSbKO CUrHarbHbIX Kabenen.

CurHanbHble kabenu, ecrniv OHW MNPOSOXEHbl HE B MeTann4yeckomn
Tpybe, pykaBe munu kopobe, He pekomeHayeTcsa npoknagbiBatb Gnvke
30 cm oT cunosbix kabenen gpyroro obopyaosaHus. [lonyckaetcsa ne-
pecekaTb uUx nog yrnom 90°.

HE LOOMYCKAETCA kpenutb kabenu k TpybonpoBoay € TENSIOHO-
cuTenem.

[na kpenneHnsa kabenen cBasn okono TB MOXHO MCNonb3oBaTb
MOHTaXHble CKOObI M3 kKoMnnekTa noctaBku (puc.A.9).

HeobxogumocTb 3awmTHOro 3asemneHusi TB mcnonHenuna TCPB-027
onpegensieTcs B COOTBETCTBUM C TpeboBaHuaMu rmasbl 1.7 «[Mpasun
YCTPOMCTBA 3N1EKTPOYCTaHOBOK» ([MY3D) B 3aBUCMMOCTM OT HanpsiKeHUs
NUTaHMS 1 YCNOBUIA pasmeLLeHnst npubopa.

3awuTtHOEe 3asemrnieHve, a Takke 3asemndlowee YCTPOWCTBO
AOJDKHbI yaoBNeTBoOpATb TpeboBaHuam [1YD. Bo uabexaHne oTkasa
npnbopa He JonycKaeTcsa B Ka4ecTBe 3alUMTHOro 3a3eMiieHMs UCNOSb-
30BaTb CUCTEMY 3a3EMJIEHNST MOMHME3ALLMUTDI.

3a3emMnALWNN NPOBOAHMK, COEANHAIOLWNN KINEMMY 3aLMTHOrO 3a-
3emrnieHns npubopa C 3a3eMnsWmnM YCTPOUCTBOM U BbIMOSHAEMbIN
MeAHbIM NPoBOAOM 6e3 MeXaHW4eCKOW 3alunThbl, AOIMPKHbI UMETb ceve-
HUEe He MeHee 4 MM>.

2.3.3. BBoa B akcnnyatauuio
2.3.3.1. lNyckoHanagoyHble paboTbl NPOU3BOAATCA NPenCTaBUTENSAMU OpraHu-

3auuM, uUMmerwen npaBo Ha MNpoBedeHMEe YyKasaHHbIX paboT, nunbo
npeacTaBUTeNsiMM NpeanpusaTUA-U3roToBUTENS.

2.3.3.2. Tlepen BBOOOM B 3KCnIlyaTauuo NponssBecTn koHpurypnposaHue TB:
- BBECTWU anropuTMbl pacdeTa, popMyribl KPUTEPUEB U peakuuin Ha He-

LUTaTHbIe CMTyaunm yHKLUNOHMPOBAHMS;

- OTKPbITb HeobxoauMble KaHanbl pacxoga, TeMnepaTtypbl U OaBneHus,

YCTaHOBUTb 3Ha4YeHus1 napameTpoB YHKLUMOHMPOBAHUS, COOTBETCT-
Bytowme nogkntodaemoim MNP, MNT n M4,

- BbINOMNHUTb NPOYNE HEOBXOAMMbIE HACTPOMKMN.

Mo okoH4YaHMM — onnombuposaTb TB B cooTBeTCcTBMM C O[].

2.3.3.3. lNpwn nogrotoBke n3genuns K NCNonb30BaHUKO AOITHKHO ObiTb MPOBEPEHO:
- npaBunbHoCTb ycTaHoBku MNP, MT n M B cooTBETCTBMM C BblIGpaHHLIM

anroputmom pabotel TB. CooTBeTcTBMEe npeobpasoBaTens HoMepy
TOYKN M3MEPEHMUS OAHHOIO NapameTpa MOXHO NMPOBEPUTb MO MOAOKIIHO-
YEHUI0 K COOTBETCTBYIOLLIEMY 3NIEMEHTY KOMMyTauumn Ha nnate TB;

- NOAKIYEHMe AONONHNTENBbHOrO 000opyaoBaHMs (KOMMbloTepa, MogeMa

M T.0.) B COOTBETCTBUUN C BbIOPAHHOM CXEMOWN.
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2.3.3.4. Tennosbluucnutene «B3JIET TCPB» npn nepBomMm BKNHOYEHUM Unuv no-
cne AnuTenbHOro nepepbiBa B paboTe rotoB K akcnnyatauum (npu oT-
CYTCTBMM OTKa30B M HELUTaTHbIX CUTyauun B cucteMax) nocre:

- MOSTHOTO MpEKpaLleHns ONHAMUYECKUX TMAPABIINYECKMX MPOLECCOB B
TpybonpoBoae, CBA3aHHbIX C PErynmpoBaHMEM MOTOKa TEMSIOHOCUTENS
(paboTbl Ha TpybonpoBoge CO CNMBOM TEMSIOHOCUTENS, NEepeKkpbITUe
NOTOKa TENIOHOCUTENS U T.M.);

- 30-MWUHYTHOW NPOMBIBKN 3neKTpoMarHUTHbIX [P noTokoMm XuakocTtu
(ans obecneyeHns yctonunsomn paboThbl);

- 30-MUHYTHOrO NporpeBa pacxogoMepoB.
2.3.3.5. MNpwn HeobxogmmocTn oTnpaekn TB B NOBEPKY MM PEMOHT HEOH6XOAMMO:
- OTKNIOYNTL NuTaHme TB;

- OTBMHTUTb LLECTb BUHTOB Ha NuueBon naHenun TB n oTtcoeanHuTb Cyb6-
610k 06paboTKM AaHHBIX OT MOAYIIS KOMMYTaLNK;

- OTCTbIKOBaTb Kabenu, NoakntyYeHHble K cybbmnoky obpaboTkn gaHHbIX
CO CTOPOHbI 3aHEN CTEHKU;

- ynakoBaTb cy66nok 06paboTkm AaHHbIX ANA TPAHCNOPTUPOBKW.
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2.4. YnpaBneHue TennoBbIiYUCINTENEM

2.4.1. Cucrtema HaAuKaummn

2.4.1.1. Ona ynpasneHus TB ncnonb3yetcsa MHOrOypoBHEBas CUCTEMa MEHHO,
cocTosilas U3 OCHOBHOIO MEHI0, MOAMEHIO, KOMaHA 1 nNapameTpoB, Ha-
NMEHOBaHWS KOTOPbIX CrPyNNMpoBaHbl B KomnbLeBble cnuckn. OCHOBHOE
MEHI0 MMeeT HensMeHHbI cocTtaB. CocTaB U CTPyKTypa MOAMEHIO On-
penendalTcs pexnMom ynpasneHus, B KoTopoMm Haxoautcs TB (Mpu-
noxexwve b).

2.4.1.2. Pexxum ynpaBneHus 3agaetca kKombvHaumen Hanmuma / oTCyTCTBUS 3a-
MbIKaHNA C NOMOLLbIO NepeMbldek OBYX KOHTaKTHbIX nap J3 n J4, pac-
MOMNOXeHHbIX Ha cybbnoke obpaboTknm gaHHbIX (puc.A.2). CooTBeTCT-
BMe KOMOMHauMi pexumam ynpasneHusa npuBegeHo B Tabn.6, rae «+»
— Hanu4yne 3amMblKaHUS KOHTaAKTHOW napsbl, a «-» — OTCYTCTBME 3aMblKa-
HUS.

3amMblkaHne KOHTaKTHOW napbl J3 paspelwaer mogudukauuio Ka-
NMBPOBOYHBIX MapamMeTpoB, KOHTAKTHOM napbl J4 — (PyHKUMOHaMNbHbIX
napamMeTpoB TEMMOBbIYNCANTENS.

Tabnuua 6
Pexum ynpaslieHnA JléOHTaKTHaﬂ napJa4 HasHauyeHne pexnma
PABOTA - - OKCMyaTauMOHHbIA PEXUM
CEPBUC ) + Pexum nogrotoBkm
K aKkcnnyaraumm
HACTPOMKA + ) Pexnm 1oCcTMpoBKU
N NOBEPKU

2.41.3. Ona obecneyeHns Bblbopa MyHKTA MEHK, U3MEHEHUS 3HaYeHus Ha-
CTpoeyHoro napameTpa nubo dopmynsl ncnonedyetcs Kypcop. Mecto
pacnonoXeHns n dopma Kypcopa 3aBUCAT OT COCTOAHWUS YCTaHOBIEH-
HOro psAaoOM C KYpCOPOM HavMEHOBaHUA MyHKTa MEHI0 U Buaa MHAOp-
Mauuu, MHOMUMPYEMOW Ha Aucnnee.

Mpn oToGpaxkeHUn Ha Auchnee MEHK Kypcop HEMOABWMXHO pacno-
naraeTca B cepeauvHe NeBOW rpaHuLbl UHAMLUMPYEMOrO OKHa U UMeeT
BUA:

-, ecrm MYHKT MEHIO aKTUBEH (BO3MOXXEH Nepexos K NOAMEHI0);

- @ eCnn NYHKT MEHIO He aKTUBEH (HEBO3MOXEH NEPEXOL K MOAMEHIO).

Mpu oToGpakeHnn Ha AMCnee YNCTIEHHOTO UM CUMBOJIBHOMO 3Ha-
YeHUs1 HaCTPOEYHOro NapameTpa nNMbo opMyribl Kypcop pacnonaraet-

cay HUXHEN rpaHunubl MHOMUMPYEMOIro OKHa N UMeeT BU A
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2.4.1.4. OgHOBPEMEHHO Ha gucnnee MOXeT nHanumpoBaTbca He 6onee 3-x Ha-
MMEHOBaHM NMYHKTOB MeHI0. [1na Bbibopa 04HOro 13 NyHKTOB NPOU3BO-
ANTCS MPOKPYTKa CMNMcKa BBEPX UM BHU3 MPU MOMOLLM COOTBETCTBYIO-
LWMX KNnaBuL ynpasneHunsa. BolOpaHHbIA NyHKT MEHIO AOSMKEH ObiTb YC-

TaHOBIEH B OHOWN CTPOKE C KypCOPOM > (. ).

2.4.1.5. Tpn nepemMeLleHnn No MEHIO U MOAMEHID MPOUCXOAUT 3aroMUHAHWE
nocrnefoBaTeNbHOCTN  BblOMpPaeMbiX HauMMEHOBaHUM MYHKTOB, 4TO
obecneunBaeTt yoobcTBO HaBMraumm no yxxe NpongeHHOMY MapLIpyTy.

2.4.2. YnpaBneHue C KnaBmaTtyphbl
2.4.2.1. KnaBnaTtypa

Knaesnatypa TB cocTouT n3 wecTtn KHOMNokK, HadHa4YeHne n obosHa-
YeHne KOTopbIX NpuBeaeHbl B Tabn.7.

Knaeuatypa obecnevnBaeT BO3MOXHOCTb:
- onepaTUBHOIO yrnpasneHna nugukaumen Ha gucnnee XKU;
- BBOJA YCTAaHOBOYHOM MHopMaLnu;
- NPOCMOTpa apxXmMBOB 1 XXypHana 4eCTBUIN onepaTopa.
2.4.2.2. lNepemeLlyeHne No MeHI0
Mpu3HakoM HaxoXxaeHus B OOQHOM M3 MEHKO SIBSETCS Hannyune He-

noaBWXXHOro Kypcopa (B Buae P nm .) B cepelivHe NeBOW rpaHuLbl
NHOUUMpYeMoro okHa. [na nepexofa B MEHK BEPXHErO UIM HWXKHEro
YpOBHS, Nnbo Ans Bxoda B OKHO MHAMKauuu (BBoAa) napameTpa Heob-

XOANUMO KHOMKaMu , @ YCTaHOBUTb HAUMEHOBAHME MYHKTa MEHIO
(komaHngbl) B ogHY CTPOKY C KypcopoM. Ecnu npu atom kypcop 6yaet

MMeTb BUA ’, TO Ans paboTbl C BbIOPaAHHLIM MYHKTOM MEHK HEeOobXo-
ANMO HaXkaTb KHOMKY a BosBpat B npegpiayLwiee oOkHO nHankaumm (K

npeablayLuemMy MEHI) OCYLLECTBNAETCA MOCMNe HaxaTus KHOMKK B
nmbo nocrne BBoAa 3HaYeHUs NapameTpa.

[ns nameHeHus B nngmumpyemom meHio Todka x, KaHan x, Ten-
flocuctemMa x HoMepa TOYKWU, KaHana unu TensIoCUCTEMbI UCMOSb3YHOT-

€ )
CA KHOMKA , .

2.4.2.3. BBog 3Ha4YeHUN yCTAaHOBOYHbIX NapameTpoB
[Mpu3HakomM HaxoXOeHusi B OKHE BBOAA 3HAYEHUA YCTAHOBOYHbLIX

napamMeTpoB SIBNSETCS Hanu4umMe Kypcopa B Buae A, pacnonaratlle-
rocsl nog BBOAMMbIM 3HAYEHNEM.

BBogumoe 3HauyeHne MoxeT OblITb NMMOO CUMMBOJSbHBIM, NMOO Yu-
cnoBbIM. /I3MeHeHne 3Ha4YeHUs BbINOMHAETCA C NMOMOLLIbIO KHOMOK ,

nnbo nocpencTBoOM BbIbOpa M3 MMEKOLLErocsa cnmcka, nmbo nytem
NMOCTENEHHOIO YBENMYEHNSA (YMEHbLUEHNS) 3HAYEHMS.
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MocTeneHHoe M3MEHeHWe HaunHaeTcsa ¢ Mnaawero paspsga. lNe-

pexod oT Mralwero paspsga K ctaplemy NpoucxoauT aBToOMaTUYECKU

npwu AnntesibHOM yaepxXaHnn KHOMKAU nnn B HaXXaToM MNoJi1oXe-
HUK. YTOObI BHOBb HavaTb YCTaHOBKY C MJ1agLlero paspsaaa Heobxoaun-

4

MO HaXaTb U OTNYCTUTb KHOMKY , eClin paHee Oblna Ha)xkaTa KHomMkKa

, n HaobopoT.

Tabnuua 7
Mbacputeckoe HasHaueHne KHoMkn
0603HayeHne
1. Mpu BbIGOPE NYHKTA MEHIO — NEepeMeELLEHNE NO CMUCKY BBEPX.
2. MNpwn ycTaHOBKE CMMBOSIBHOIO 3HAYEHUSA — NepemeLleHne rno Cnucky BBO-
OUMbIX CUMBOJTbHbBIX 3HAYEHWIA BBEPX.
3. MNpun ycTaHOBKE 3HAYEHUSI YNCNOBOW BESMYMHBLI — YBENUYEHNE 3HAYEHUS
paspsga.
4. Tlpn NpOCMOTpPE apXMBHbIX 3anNncen — yBenuyeHne BPEMEHU (daThl) 3a-
Nn1CK B apXmB.
1. Mpu BbIGOPE NYHKTA MEHIO — NEPEMELLEHME MO CMUCKY BHUS.
2. MNMpwn ycTaHOBKE CMMBOSBHOIO 3HAYEHUSA — NepemeLleHne no Cnucky BeO-
OUMbIX CUMBOJTbHBIX 3HA4YEHUIA BHUS.
3. MNpun ycTaHOBKE 3HAYEHMS YNCIOBOW BEMNYMHBLI — YMEHbLLIEHWNE 3HAYEeHUs
paspsaga.
4. MNpwn NpoCcMOTPE apXMBHbIX 3aNMCen — YMeHbLUEHME BPEMEHN (AaThl) 3a-
Nn1UCK B apXuB.
1. B meHto Touku, KaHanbl, Tennocuctembl — yMeHbLUEHNE HOMepa (MHAOEK-
ca) TOYKM, KaHana, TenIoCUCTEMBI.
2. lpun ycTaHOBKE CUMBOJBbHbLIX 3HAYEHUA UMW YUCNOBBIX BEMUYUH — Nepe-
MeLLeHMe Kypcopa Ha rnone unu paspsag dicra Brieso.
3. Mpn npocmoTpe apXMBHbIX 3anMcen — NepeMeLleHne K Hadamny cnucka
apxXMBMpyeMbIX NapaMeTpoB.
1. B meHto Toukn, KaHanel, TennocucteMbl — yBenmyeHne Homepa (MHAeK-
ca) TOYKW, KaHana, TenoCUCTEMBI.
2. lpun ycTaHOBKE CMMBOJSBbHbLIX 3HAYEHUA UMW YUCMOBBIX BEMUYUH — Nepe-
MeLLeHMe Kypcopa Ha rnone unu paspsag dicra snpaso.
3. Mpn NpocMOTpe apX1BHbIX 3anUcen — NepemMeLLeHme K KOHLY cnmcka ap-
XUBUPYEMbIX MapaMeTpoB.
1. Nepexon B BbIOpaHHOE MEHIO/OKHO HUXKHETO YPOBHS.
B 2. AKTBM3auuns 0603Ha4YeHNs1 pedakTUpyemMoro napameTpa unm dopmMyInbl
3. 3anuck ycTaHOBMNEHHOrO 3HaYeHMa napameTpa (BbIMNOMHEHME onepauun)

1 BbIXO[ B MEHI/OKHO 6onee BbICOKOrO YPOBHSI.

-_—

. Bbixog, B MeHI0/OKHO Bornee BbICOKOrO YPOBHS.
. OTkas o1 3anucm M3MeHEHHOIo 3Ha4YeHMs1 NnapameTpa (BbIMOMHEHUS One-

pau,vwl) 1 BbIXO[ B MEHIO/OKHO Bonee BbICOKOro YPOBHA.
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2.4.2.4. YcTaHOBKa NpUBOPHOro BpeMeHu

Monb3oBaTtenb MMeeT BO3MOXHOCTb B pexume PABOTA oguH pas
B TEYEHME Yaca NpPOM3BECTU NOACTPONKY NPUBOPHBLIX YacoB nyTtemMm o06-
HYIeHNs NokasaHui CeKyHA: npu 3HadeHusix cekyHa ot 1 go 29 obHy-
neHne cekyHa npousongetr 6e3 M3MEeHEeHUs KonMyecTBa MUHYT; Mpu
3HayeHusax oT 30 oo 59 ¢ — ¢ yBenuyeHnem 3HavYeHNss MUHYT Ha eguHu-
uy. [ns BbINOMHEHWA OaHHOW onepauuyM HeobxoaMMO BOWUTU B MEHHO
MapameTtpbl / Bpema n yctaHoBuTb onuuio lMopgcTtponka B OaHOM
CTPOKe B KypCOpPOM, pacrosfioXXeHHbIM B cepeanHe feBOn rpaHuLbl OK-
Ha. B BepxHeM npaBom yrny okHa OyaeT uHaMumpoBaTbCca NpubopHoe
BpeMs B popmMaTte «4acbl:MUHYTbI:CeKyHAbI». Onepauma HaymMHaeTcs

rnocre Toro, Kak ABaxbl HaxkaTta KHonka . Nocne nepBoro HaxaTus
oTkpbiBaeTcsa okHO MNMoacTtpounka 4yacoB [a / Het. Nocne BTOpOro Ha-
Xatmst npoucxoant obHyneHme 3Ha4YeHnst CEKYHA.

OTKa3 OT BbINOSHEHUS I'IO,EI,CTpOVIKVI npon3BoanTCA Ha>XaTtnem KHOr-

KK B npu HaxoxaeHun B okHe MNMopcTponka yacos [a/Her.

M3meHeHMe B TennosbluMCnUTENE TeKywero speMeHn (4atbl) Bbl-
nonHsieTcsa cnegywowmm obpasom. B meHio Mapametpbl / Bpems /
Koppekuus BpemeHu (MapameTtpbl / Bpemsa / Koppekuusa patbl)

KHOMKaMu ) Kypcop A nocneagoBaTtesribHO yCTaHaB/IMBAETCA B
no3nuno «4acbl», «MUHYTbI», «CEeKyHOblI» («,u,eHb», «MecdLl», «ro,u,»).

[Mocne 4ero KHoMkamu , N3MEeHAETCA 3Ha4dYeHune Bbl6paHHOFO

napameTpa. [py 3TOM OAQHOKpaTHOE HaaTue KHOMKU nunm
NPUBOAUT K U3MEHEHMUIO (YBENUYEHWUIO WM YMEHbLUEHMIO) YMCITOBOrO
3HaYeHuNs1 Ha OOHYy eanHuLy.

Beog YCTAHOBJ1IEHHOIoO 3Ha4eHUA napameTpa npon3BoanTCA HaXa-

TNeM KHOIMKN , OTKa3 OT BBOAA — HaXaTnem KHOIMKAN .

B npubope peanusoBaHa (yHKUMS aBTOMaATU4YECKOro nepeBoaa
YacoB Ha «JleTHee» N «3uMHee» BpeM4. [lepeBoa Ha «neTHee» BpeMs
OCyLLecTBNsAeTCA B nocnegHee BockpeceHbe MapTa B 1:59:59 Ha oguH
yac Bnepepn, nNnepeBoq Ha «3MMHee» BpeMsi — B rnocrnegHee BOCKpece-
Hbe OKTAbps B 2:59:59 Ha oamH Yac Hasag. Npu Bbinycke M3 Npoun3Boa-
CTBa JaHHas OYHKUMA B TennosblducinTenie oTkmnodeHa. lNogknove-
HWe (PyHKUMM aBTOMaTMYEeCKOro nepeBoa 4acoB — Mo 3akasy.

BHUMAHUE! He pekomeHayeTcA MNPOU3BOAUTL YCTaHOBKY
«3UMHEro» " «JfieTHero» BpeMeHu BPYYHYIO.
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2.4.2.5. BBog pacyeTHbIX hopmyn

BBopg pacueTHbIX hopmyn npomnsBoauTcst B MeHo Tennocucrembi/
KoHdurypaumsa. Bug pacyetHon popmynbl JOIMKEH COOTBETCTBOBATb
CTPYKType Tennocuctembl (npumep — MpunoxeHune X).

YcTaHoBKka hopMyribl pacyeTa Tenna npousBoauTcs B Crieayowem
nopsiake:

>
B OkHe Tennocucrtema X KHONKamu @, yCTaHaBIIMBaeTCA 3Ha4e-
HNe HOMepa TENJI0CUCTEMBbI,

pacyeTHas ¢opmyna W1 (W2) yctaHaBnmBaeTcsa B OL4HOW CTPOKE C
KypCOpOoM > MPY NMOMOLLM KHOMOK nnm , nocrne Yero Haxuma-

€TC4d KHOMKa a M noAa 3HakKoOM paBeHCTBa NMNOABIIAETCA KypCop A;

NpU MONOXEHUN Kypcopa A nop 3HakoM paBeHCTBa KHOMKamu ,

BblOMpaeTcs HyXXHbI BU, (OpMynbl;

- 3aTEM Kypcop A MNPV NOMOLLIN KHOMOK , noovyepeaHo ycTtaHaB-
nueaeTcs nog undpoBbIM UHAEKCOM 0603HAYEHUA MaCCbl M U SHTasb-
nmu h;

- BblbupaeTcs Tpebyembin LMdPOBON MHOEKC KHOMKaMM , ;

- BBO (bOpMyJ'IbI npon3BoaANTCA HaXaTnuem KHOIKU a, OTMEHa BBOAA —

Ha>XaTnem KHOIMKKU .

Mopsgok BBoga pacyeTHon popmynbl ans W3 n W (B meHio UTo-
roBble AaHHble) TaKkoM Xe, HO YCTaHOBKM LMPOBbLIX MHOEKCOB AN
obosHaveHnt W1, W2, W31, W32, W33 He TpebyeTcs.

2.4.2.6. HasHa4yeHne TemnepaTypbl 1 JaBrneHNa B pacHeTHOM KaHarne

OnpegenexHve sHTanbNUM U NAOTHOCTU MPOM3BOAMTCS C Y4E€TOM
HasHa4yeHHbIX ANA KaHana TemnepaTypbl M gaBneHusi. HasHauveHune
NpoM3BOAMTCSA MyTEM HE3aBUCUMOM YCTAHOBKM COOTBETCTBYHOLLMX
UncpoBbIX MHOEKCOB 0603HAYEHMI TeMNepaTypbl U OABMEHUSA B MEHIO
Kananbi / KoHndur. h0(1,...,6)=f(tX,PX).

[nsa yctaHoBku umdposoro nHgekca gns t vnm P B okHe Kanan 0
(1,...,6) Kypcop yctaHaBnvBaeTCs NoA HYXHbIM O0BO3Ha4YeHWeM KHOn-

> (1)
Kamu @ . 3aTem BblbupaeTcs 3HayeHne nHaekca KHonkamm ,

. BeBog 3HauveHus npon3BOoANTCA HaXXaTueM KHOIMKU B, OTMEHa

BBOOa — Ha>XaThem KHOMKU .
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2.4.2.7. HacTtporka kaHana nsmepeHusi AaBneHus

Mocne moHTaxa [} BO3MOXHA HacTpoWka KaHana W3MepeHus
AaBneHusl Npy NoOMOLLM NapameTpoB:

- MAakKCnmalrnibHoe pgasJjieHne 1 agmnana3oH pa6OTbI TOKOBOIo BbIXxoada
N0 x,xxMMa x-xxMmA;

- BbicoTa ctonba »umgkoctn H;
- CMeLleHune Hynsa AP.

MapameTtp H yuntbiBaeT BbICOTY CcTONba XUAKOCTWU, PaBHYK pac-
CTOSIHWIO MO BEPTMKANM MexXay YyBCTBUTENbHbIM anemeHTtom (10 wn
CTeHkon TpybonpoBoga. [nana3oH BO3MOXHbIX 3HavyeHun H = +10 m.
Mpu pasmewenun M Bbiwe TpybonpoBoaa 3HayeHne H — nonoxwu-
TenbHoe.

MapameTp AP 3agaeT cMmelleHne Hynsi KaHana namepeHnsa aaene-
Husa. OnpegennTb 3Ha4YeHne cmelleHnst AP MOXHO No nokasaHusiM Co-
OTBETCTBYIOLLErO KaHana nsamepennsa aaenenus, korga N4 Haxogutcs B
cpene ¢ atMocdepHbIM AaBNEHNAM (Hanpumep, BbIBUHTUB €ro 13 Tpy-
6onposoaa). [Anana3oH BO3MOXHbIX 3Ha4YeHun AP = +0,1 Mla.

3Ha4vyeHns napamMeTpoB 3a4atoTCs B MEHIO TOYKM.
2.4.2.8. HacTtporika pexnma otobpaxkeHus pacxoga

[na obecneyeHna 6onee cTtabunbHOM MHAMKALMW pacxoda Ha K-
paHe XKW npu ero manbix 3Ha4YeHUAX UCMNONb3yrTCcA napameTpbl Ty
(nepuopg ycpegHeHus) 1 Tcb (nepuop cbpoca). JaHHble napameTpbl
OTBEYaloT TOSbKO 3a pexum oTobpaxeHunsa nHdbopmaumm Ha XK n B
pacyeTax MaccCbl U KONMYeCcTBa Tenna He y4acTBYHOT.

«Bpemsi ycpegHeHus» — aTO MHTEpBarn, B Te4YeHMe KOTOporo mnpo-
N3BOANTCA NoacyeT umnynbcos, npuwenwmnx ot lNP. lNokasaHus pac-
xoaa Ha XKW 6yayt obHoBnATbCA ¢ uHTepBanom Ty. [unanasoH BO3-
MOXHbIX 3HayeHun Ty — ot 5 go 3600 c. lNocne nHuumanusaumm TB
Ty=5c.

«Bpems cbpoca» — aTO UHTEpBan, B Te4EeHNe KOTOPOro oXxunaaeTcs
noctynneHue xotsa 6ol ogHoro nmnynsca ot NP. Ecnn B Te4yeHne Tcb
He NOCTynuno HW oAdHoro umnynbeca, To Ha XKW oTtobpaxaeTtcsa Hyne-
BOW pacxod. Ecnv umnynbc noctynun, TO 3Ha4YeHne pacxona He paBHO
Hynto, a oTcyeT Tcb HaunHaeTca cHoBa. [lnana3oH BO3MOXHbIX 3Haye-
HUM Tcb — oT 5 go 240 c. NMocne numnymanusaumm TB Tcb6=5 c.

3HayeHus napamMmeTpoB 3a4alTCA B MEHIO Touku.

PekomeHayemble coyeTaHms 3HadyeHmn Ty n Tcb B 3aBUCMMOCTH OT
yacToTbl criegoBaHna nmnynscos NP, npueBeaeHbl B Tabn.8.

Tabnuua 8
HacroTa cnefoBanus 3 000-20 20-0,2 0,2-0,01 0,01-0,005
umMnynscos ot MNP, 'y
Ty, ¢ 5 500 3 600 3 600
Tc6, ¢ 5 5 100 200
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24.209.

YcTaHoBKa ycrnosus ovkcauum (KpUTepust OLEHKN) Hanmyms HeluTaTHOM
cuTyauum

YctaHoBka ycnoeua ans HCO npoussogutca B MeHio Tennocwuc-
Tembl / HewTtaTHble cutyauum / HCO / Y0. YcnoBue 3agaetca B Buae

dopmynbl:
Qnp < Qo6 < Qnp - Knp.

dopmyna BbIbMpaeTca KHONKamu , @ Beog dopmynbl npo-
N3BOOUTCHA HaXKaTMeM KHOMKM B OTMeHa BBOJaA — HakaTMeM KHOIMKU

B. Ecnun cdopmyna He BbibpaHa, TO ycTaHaBnMBaeTcsa 3HadeHne He
3afaHo.

3HauveHue Knp BBoguTtCca B MeHio Tennocuctembl /| HewTaTHble
cutyauum /| HCO kak onucaHo B n.2.4.2.3.

YcraHoBka ycnosun gna HC1-HC3 npounssogutcs B meHto Tenno-
cuctembl /| HewTatHble cutyauum |/ ¥Y1(2,3). Ycnosue (kKputepun
OLEeHKN) 3agaeTca B Buae opmynbl, 0606LLieHHas CTpyKTypa KOTOpoWn
npuvBeneHa Ha puc.3.

dopmupoBaHne KpUTEPUS NPOM3BOANTCS B Crieayowem Nopsiake:

B okHe Tennocucrema x KHOMKamu E], yCTaHaBIIMBaeTCA 3Ha4e-
H1ne HOMepa TENJI0OCUCTEMBbI,

obo3HayeHue ycnosus ¥1 (2, 3) yctaHaBnMBaeTCca B O4HOW CTPOKe C

KypCcopom P npu nomowm KHomMok , N HaXMMaeTcsl KHomMka
NpY NONOXEHUN Kypcopa A B KpalHeM NeBOM MOMOXeHMU nog dop-

MYITOM KHONKamMm , BblOMpaeTcs HYXHbIM BUA, napametpa. lMpwn
Bblbope kputepmna He 3apaHO ocTanbHble KOMMOHEHTbI hOPMYIibl OT-
CYTCTBYIOT;

3aTeM Kypcop A NPU NOMOLLIM KHOMOK , NnooYepeaHo yCcTaHaB-
nvMBaeTcsa NoA KaxablM 4YneHoM copmynbl, TPeOYLWNM U3MEHEHNUS B
nepBoHa4anbHOM BUAE;

BblbnpaeTcs Tpebyemoe ob603HayeHne, umMdpoBOe 3HAYEHME MHAEKCA

nnn 3HavyeHmne BENMNMYMHblI KHOMKaMu , ;

BBOA (POPMYIibl MPOU3BOANTCS HaXXaTUEM KHOMKU B OTMeHa BBoJa —

HaXaTneMm KHOMKU .
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2.4.2.10. YcTaHOBKa peakuMu Ha HELUTaTHYIO CUTyauuto

YcraHoBka peakumn gnsa HCO npousBoautcs B MeHio Tennocwuc-
TemMbl / HewTtaTHble cutyauum / HCO / PO. Peakuus 3apgaetca B Buae

dopmynbi:
Q = (Qnp+Qo6)/2.
Mopspgok yctaHoBku peakumn ansg HCO aHanornyeH nopsgky ycra-
HoBkuM ycnosusa gns HCO.

YcraHoBka peakumn ana HC1-HC3 npousBogutcs B MmeHio Tenno-
cuctembl /| HewTtaTtHble cutyauum / P1(2,3). Peakunsa 3agaetcs B Bu-
ae dopmynbl, 0606LEeHHasn CTPYKTypa KOTOPOW NpuBedeHa Ha puc.4.

Mopsagok gencTeun Npu 3agaHun oopMyrbl peakumMm aHanornyeH
nopagky OencTBunM npu 3afjaHun KpUTEpUS HeLwTaTHOM CcuTyaumm
(n.2.4.2.9).

2.4.2.11. YctaHoBKa anroputma paboTbl ANCKPETHOrO Bbixoda

YcTaHoBKa anroputma paboTbl ANCKPETHOrO Bbixo4a NPON3BOANTCSA
B MeHto MapameTpbl / JuckpeTHbIN Bbixoa /| ANroputm paboTbil.

Pexum paboTbl ANCKPETHOrO BbixOA4a MOXET He 3agaBaTbcsa (He
3apaH). [1pn 3TOM ANCKPETHBLIN BbIXOA HE PYHKLMOHUPYET.

Anroput™ AN 4acTOTHO-MMMNYNbCHOMO WINWN NOFMYECKOro pexuma
paboTbl OUCKPETHOrO BbiXxOo4a 3adaeTcsl B BuAe OOHOW M3 dhopmyn,
0606LeHHbIE CTPYKTYPbl KOTOPbIX NpUBeaeHsbl Ha puc.5, 6.

F=U X+ UX)+ X XX

Qm, t, P, 1E, 2E, 3E

0,1,..,6
OTCYTCTBYET 3HaK U BTOpOU wieH, +, —, X,/ ———
+J _5 x 3 /

0...999 999,99

Puc.5. CTpykTypa u BO3MOXHbIe 3Ha4YeHUs1 YrieHoB popMyribl Ansl YacToT-
HO-UMNYNbLCHOro peXxuma paboTbl.

dopmyna 4acTOTHO-MMMNYNbCHOrO pexuma paboTbl, 0603HaYaemMo-
ro 6ykeon F, onpeaensieT 3aBUCMMOCTb YacTOTbl CriefoBaHUs UMMYb-
COB Ha BbIXOZl€ OT 3HAYEHMs U3MEPSIEMOro napameTpa.

dopmyna norn4eckoro pexunma pabotbl, 0603Ha4aemoro 6yksom L,
onpeaensieT ycrnoBus NosiBNEHUS Ha BbIXo4e pa3oBon KomaHabl (YpoB-
HA + 5 B).

Mpu ycTaHOBKe pexuma paboTbl OUCKPETHOrO BbIXO4a CHavana
KHOMKamu , BblOMpaeTcs pexum, a 3aTtem 3agaeTcs anropuTm
paboThbl.
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Mopsgok penctBuin npu  3agaHun  opmMyn  Ans  UMMYSNbCHO-
YaCTOTHOrO W JIOMMYECKOrNO PEXMMOB pPaboTbl aHanorMyeH nopsiaky
AENCTBUI NPY 3aaHUN KPUTEPUSA HELLUTATHOMN CUTyauuun.

L=0X> X + XXX

Qm, t, P
0,1,..,6

> <
+, = X,/

0...999 999,99

Puc.6. CTpykTypa 1 BO3MOXHble 3Ha4YeHUA YfieHOB ¢hopmMmynbl Ans noru-
YecKoro pexuma paboTbil.

2.4.2.12. NpocmMOTp apXnBoB

[na npocmoTpa apxmBoB HeobxoaumMo BblbpaTb MeHio ApxuBbl /
Yacoeou, ApxuBbl / CyTouHbI Unv ApxuBbl / MecsuHbIW (TOMbKO B
pexxume CEPBUNC unn HACTPOWKA), BbibpaTb HYXXHbIN MHTepBan ap-

XMBNpoBaHnA npu nomMmoLy KHOMOK , M C NMOMOLUBbK KHOIMNOK

, MPOCMOTPETH 3aapXNBMPOBaHHbIE 3HAYEHNSA NapameTpoB.
NPUMEYHAHUA.

1. B nepeyeHb apxmBMpyeMbIX NnapameTpoB 4o6aBneHO CroBO COCTOSHMUS
Tennocuctemsol. [Noatomy ans obecnevyeHns NPpocMoTpa apxmBOB C UC-
NONb30BaHNEM «CTaporoy» cepBucHoro NO HeobxoanMo BOWTM B MEHIO
MapameTpbl 1 ycTaHOBUTL COBMECT. apxuBa - Aa: COBMECTUTb CTPO-
Ky, COAepXallylo HavMMeHOBaHMe napameTpa, C KypCcopoM, pacrnosio-

XEeHHbIM B cepeagunHe nesow rpaHnLbl OKHa, N HaXaTb KHOIMKY a

Ecnu ona npocmoTtpa apxmBoB TB ncnonb3yeTca «HOBOe» cepBucC-
Hoe O (BbinyweHHoe ¢ Tekywen sepcuen MO TB), To ons napameTtpa
CoBwmecT. apxuBa He0OX04MMO YCTaHOBUTb 3HAYEHNE HeT.

2. NpocmoTp Ha KK cnoBa COCTOSIHMSA, 3anMCaHHOIo B apXuB, BO3MOXEH
TOMbKO NPW NPOKPYTKE CNMCKa 3aapXMBMPOBaHHbLIX NapameTpoB B MO-
pagke ybblBaHUS 3Ha4YEHUN NX UHOEKCOB.
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2.5. Nopsapok paboTbl

2.5.1. lNocne BkntoYeHNa npubopa Ha aucnnee vHaAnUupyetcs nHpopmaums
o npubope n Bepcum nporpammMHoOro obecneyeHusi, 3aTeM — MHpopma-
UMs O NPOXOXAEHMU HayanbHOro CaMOKOHTponsa npubopa. o 3aBep-
LUEHMIO CaMOKOHTPOMS Ha Aucnree OTobpaxaeTcsi OCHOBHOE MEHIO.
BBegeHHbIM B aKcnnyaTtauuio TennoBbluMCnMTeNb paboTaeT Henpe-
PbIBHO B aBTOMaTU4YECKOM pPEXMME.

PaboTa nonb3oBaTtens C TENMOBbIYUCIIUTENEM MOXET OCYLLECTB-
NATbCA NMOO C MOMOLBIO KnaBmaTtypbl U aucnnes, NM6o ¢ NOMOLLb
nepcoHanbLHOro KomnboTepa.

2.5.2. CunTbiBaHME TEKYLUUX 3HAYEHUN M3MEPSEMbIX NapaMeTpoB, a TaKKe
COOEPXXMMOro apXuBOB W XXypHana OeWCTBUM onepaTtopa MOXeT OCy-
LecTBnATbCA ¢ agucnnes TB.

BHUMAHMUE ! Ha aucnnee XKW moxeT HabnogaTbCca HeyCcTONYmM-
Bas MHAOMKAUMA TEKYLLEro 3Ha4yeHus pacxoga B Crnyyvyae W3MEHEHWN
pacxoa, CBsi3aHHbIX C MYCKOM, OCTAHOBOM WS  PerynupoBKON MOTOKa
TENMOHOCUTENS, a TaKkKe NPU 3HAYEHUN pacxoda HUXKE HaMMEHbLUEro
ana ucnons3dyemoro tuna [P. HeycToMumMBOCTb MHAMKaUMKM pacxona
Npu Pe3KUX M3MEHEHUAX UM MarblX 3HAYEHMSIX pacxoda CBsA3aHbl C
nepnogom obpaboTkn WHGOpMauuK, BbIBOOMMOW Ha AUChNEn, U He
BNUsieT Ha paboTy cyeTUMKOB 06BbEMA TEMNOBLIYUCTIUTENS.

2.5.3. CuntbiBaHME 3HAYEHUN apXMBUPYEMbIX NAapaMeTPOB MOXET OCYLLECTB-
naTbCA C uWHAOMKatopa W no wuHTepdencam RS-232, RS-485 wunu
Ethernet.

Ana dopmupoBaHMsi OTYETOB BO3MOXHO MCMOMb30BAHWE TOSbKO
TeX apXMBHbIX [aHHbIX, KOTOPbl€ 3anucaHbl MO UCTEYEHUO KaneHgap-
HbIX CYyTOK C MOMEHTa nocnegHero nepekntodeHnsa na pexumva CEPBUC
B pexxum PABOTA.
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2.6. Bo3MOXHble HeMcnpaBHOCTH

2.6.1. B npouecce yHKUMOHUPOBAHUA TEMNNOBLIYUCIIUTENSA MNPOU3BOAUTCS
anarHocTtuka coctoanma TB, MNP, MT u M. ®akt BO3HUMKHOBEHUA HEUC-
NpPaBHOCTU OTOBpaxkaeTca B CroBaxX COCTOSAHUS KaHanoB W Tenmnocuc-
Tem (Mpunoxenune IN).

2.6.2. Npn BO3HMKHOBEHUN OTKa3a JaTyMka B MEHIO COOTBETCTBYHOLLEN TOYKM
namepeHna pagom ¢ obosHayeHMeM napameTpa nosiIBUTCA Haanucb
OTtKa3 gaT4ymKa, a B cTpoke OTKa3sbl A4aTYUKOB BbICBETUTCS 0603HaYe-
HWe oTkasaBwlero gatyuka: P — pacxoga; T — Temnepatypsbl, [ — oas-
neHus.

O,D,HOBpeMeHHO B CNoBax COCTOAHNA COOTBETCTBYHOLLUNX MEHIO Ka-
Han n Tennocucrtema NosIBATCA OTMETKN O HaNM4ymMm oTKasa.

2.6.3. Npun Bo3HMKHOBEHUN cbosa NMbO oTKasa B pabote TB Heobxoanumo ans
NpPOBEpPKN NPOU3BECTWN Nepesanyck npubopa nyTeM KpaTkoBPEMEHHOro
OTKITIOYEHUS NUTaHUA.

2.6.4. Npn oTkase 0OHOro M3 OaTyMKOB cornacoBaHHou napbl MNT gomkHa
npon3BoAMTLCA 3ameHa obounx npeobpasoBaTenen cornacoBaHHoOM na-
pbl.

2.6.5. MNpu otcyTCcTBUM CBEYEHUS nHaukaTopa Ha TB Heobxoanmo npoBeputb

HanMune HanpshkeHus NUTaHuMs NMOO 3aMeHUTb NPeaoXpPaHUTENb HO-
muHanom 1,0 A Ha 3agHen cTeHke MoayNs U3MepuTens.

2.6.6. Ecnn pencteud, npegnpuHaTbIe B COOTBETCTBUN C YKa3aHHbIMU BbllLe
pekoMeHaauusaMm, He NPUBENM K BOCCTAHOBIIEHMIO HOpMarbHOW pabo-
Tbl U3genus, cnegyet obpaTUTbCS B CEPBUCHbLIN LEHTP (pernoHanbHoe
npeacTaBUTENBLCTBO) UMM K U3rOTOBUTENIO U34ENus.
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3. TEXHUWYECKOE OBCITYXXUBAHUE

3.1. BBeaeHHbIN B SKcnnyatauno TennoBbIHNCIIUTENb PpEKOMeHOYyeTCA noa-

3.2.

BepraTb NeEpMoaN4eCcKoOMYy OCMOTPY C LiENbI0 KOHTPONS:

- paboTtocnocobHocTu TB;

- HaNMYKUSA HaNPSPKEHUS MUTaHWUS;

- cobntogeHna ycnosun akcnnyatauum TB;
- OTCYTCTBUS BHELLHUX noBpexaeHun TB.

MeproanYHOCTE OCMOTpa 3aBUCUT OT YCIOBWUIA 3KCNyaTauuun, HO
He JOoSKHa ObITb peXxe OAHOro pasa B ABe Heaenu.

HecobntogeHne ycnosuin akcnnyataumm TB B cooTtBeTtcTBUM C n.1.2.5
MOXET MNPUBECTU K OTKady npubopa mnu MNpeBbILLEHUIO OOMNYCTUMOrO
YPOBHS MOrpeLLUHOCTN U3MEPEHNNA.

BHelwHne noBpexaeHust Takke MOryT MPUMBECTM K MPEBLILLEHMIO
[0NYCTUMOrO YPOBHS! MOrPELLHOCTM M3MepeHuit. Mpu NosiBNeHnn BHeLU-
HUX MOBPEXOEHWU U3Oenus Unu kabens NUTaHusl, cBA3N HeobGXoaumo
06paTUTLCA B CEPBUCHbIN LIEHTP UKW pernoHanbHoe NpeacTaBUTeNbCT-
BO A1 ONpeaeneHnsl BO3MOXHOCTUN ero AarnbHenLen aKkcnnyaTauum.

Hanuune HanpsbkeHns nutaHms TB onpegensietca no Hanuumio
MHOMKauMM cMMBONOB Ha aucnnee. PabotocnocobHocTb npubopa on-
pegenseTcsa No coaepXxaHu UHOMkaumm Ha gucnnee TB. Bo3MoXHble
HEeNCNpaBHOCTWN, OTKa3bl, HELWTaTHble CUTyauuwn, mHauumpyemboie TB,
ykasaHbl B [1punoxeHum I

3.3. [1na npoBepkn paboTocnocobHOCTN KaHanNoB U3MepeHnsa pacxoda, TeM-

nepaTypbl U OaBMEHNSA MOXHO BOCMOMb30BaTbLCS MHCTPYKUMEN, NpuBe-
AeHHon B NpunoxeHnn K.

3.4. Npu nepesoge TB B pexum CEPBUC nnu HACTPOWMKA:

- HA4YMHaeTCd HaKonneHne BpemMeHun npocrto,
- NpeKpawaeTcAa 3arfncb B apXuBbl 3HaYEeHUN CyMMapHOro KoJmmn4dectBa

Tenna;

- NpogoJnKaeTcAa HaKoMeHne TEeKYLLnX 3Ha4YeHMn maccbl U Tenna, oTo-

Opaxaemblix Ha akpaHe XKW.

MepeBog TennoBbluucnutens w3 pexmva CEPBUC  uwnu
HACTPOWKA B pexxum PABOTA npuBoauT k nepesanycky npubopa v
BO3BpALLEHNIO NHOUKALMM K 3HAYEHMUSIM MacChbl U Tenna, HakonseHHbIM
K MOMEHTY nepeBoga Tennosbluucnutens m3 pexunma PABOTA B pe-
xum CEPBUC wnu HACTPOWKA. Mpu 3TOM BOCCTAHOBMEHHbLIE Ha
YKKW 3HaveHMss maccbl U Tensia MOryT oTnnyaTbCs OT 3HAYEeHWUW, 3a-
dUKCMpOBaHHbIX Ha MOMEHT Bbixoga un3 pexmnma PABOTA, nockonbky
nepuoa obpaboTka nHopmaumm 4nsa 3annucu B apxuebl coctaBnget 1
MUHYTY.

3.5. I'IOBepKa TennoBblMMCNUTENA NPonN3BOoANTCA B COOTBETCTBUN C MeTOOUN-

KOW NOBEpPKN, N3NOXEHHOW B YacTu || HacTodLwero pykoBoacTBa.
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3.6. OTtnpaeka npubopa Oonst NpoBeaeHUst NoBEPKM NMBO peMOHTa OO0mkKHa
npou3BoanTLCS C nacnoptom npubopa. B conpoBoanTENbHBIX AOKY-
MeHTax HeobGXoAMMO YKa3blBaTb MOYTOBbIE PEKBU3UTLI, TenedgoH u
dakc oTnpaBuTeENs, a Takke cnocod n agpec obpaTHOM AOCTaBKM.

4. YIMTAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

4.1. TennoBblYNCIIMTENDb YNAKOBbIBAETCA B WUHOUBMAYaNbHYKO Tapy Kartero-
pun KY-2 no NOCT 23170 (Awuk n3 roopmpoBaHHOIO KapToHa).

4.2. TB pomkeH XpaHUTbCA B yrNakoOBKE WU3roTOBUTENHA B CyXOM oOTansiveae-
MOM MOMELLEHNN B COOTBETCTBUMN C YCIOBUAMMU XpaHeHns 1 cornacHo
FOCT 15150. B nomeweHnn ans xpaHeHUss He OOMMKHO ObiTb TOKOMNPO-
BOASALLEN MbIfM, NAPOB KUCIOT, LWenoYen, a Takke rasos, Bbl3blBatoLMX
KOPPO3MIO 1 paspyLUaroLLmnX N30NALMIO.

TennoBbluMcnuTeEnb He TpebyeT crneunanbHOro TeXHU4YecKoro oo-
CNY>XMBaHUS NPU XpaHEHUN.

4.3. TennoBblYNCIIUTENN  MOFYT TPaAHCMOPTMPOBATLCA aBTOMOOUIbHbLIM,
PEYHbIM, >Xerne3HOLOPOXHbIM M aBUALMOHHLIM TPaAHCMOPTOM MNpPWU CO-
6rirogeHnn cnegyoLmnx yCrnoBUi:

- TPAHCMOPTUPOBKA OCYLLLECTBNAETCH B 3aBOACKON Tape;

- OTCYTCTBYET NpsAMOE BO34EeNCTBUE BNaru;

- Temnepartypa He BbIxoauT 3a npegensl ot mmHyc 30 go 50 °C;
- BNaXXHOCTb He npeBbiwaeT 98 % npu TemnepaTtype o 35 °C;

- Bubpauma B gnanasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 Mm mnm
yckopeHuem o 49 m/c?;

- yAapbl CO 3HaYeHMeM MUKOBOro YCKopeHus Ao 98 m/c?;

- YNOXeHHbIE B TpaHCNopTe uU3nenust 3akpenneHol BO nsbexaHve nage-
HUSA U coyLapeHun.
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NMPUNTOXEHUE A. KOHCTpyKUMA TennoBbIYUCUTENA
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BWA CHU3Y

* - cNpaBOYHbLIN pasmep

1 — OQucnnel uHdukamopa,; 2 — Knaguamypa; 3 — Modyrib eblquciaumerns; 4 —
mModyrnb usmepumerns; 5 — mMolyne Kommymauuu; 6 — cybbriok obpabomku
OaHHbIX; 7 — 2epmM08800bI; 8 — pasvem RS-232; 9 — knemma 3a3emrieHus (3a-

HyrneHus).

Puc.A.1. Bung tennoBbluncnurens.
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J3J4 [l Tratiiiaiataiiaie | [csoanitace “

EISEJEI"F“’_%'EESL ,@

TVAARRRNE

| — KOHMakKkmHble arieMeHmMbl KOMOUHUPOBAHHO20 MOJYIIS;

sssecess 1
(i3 XXXL]

GND
A/Data-
B/Data+

=

J

1 — npedoxpaHumernb;, 2 — pa3beM MOOKMoYeHUs Kabers numaHus
=24 B; 3 — pasvem modyrns Ethernet; 4 — pazbem nodkoyYeHUs wined-
¢a ces3u ¢ 8HewHUM pasbemom RS-232; 5 — koHmakmHbie napbi 05
ycmaHoeKu pexuma pabomsl OUCKpemHoz20 8bixoda; 6 — pa3bem Ouc-
KpemHo20 8bixo0a; 7, 8 — KOHMaKmHbie napbl 0511 yCMaHOBKU pexuma
ynpaeneHus TB J3 u J4 coomeemcmeeHHO; 9 — pa3beM MoOKIOYEHUS
kabensa cesizu RS-485; 10 — pa3bembl Ornsi MOOKYeHUs winetighos
€853U ¢ MOOyrieM KOMMymauuu.

Puc.A.2. Bug c3agu cy66noka o6paboTku gaHHbIX.
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Ob6o3Ha4veHue O0b03Ha4YeHne KOHTaKTOB
HaumeHoBaHue Bbixoaa
BbIXOAHbLIX CUrHarnoB (KOHTaKTHbIX Nap)
RXD 1
RTS 2
RS-232 TXD 3
CTS 4
GND 7
IVCKpeTHbIN BbIXOA TSOUT +/- J1, J2
GND -
RS-485 A/ Data- -
B / Data+ -

NMPUMEYAHUE. K BHYTpeHHeMy pasbemy RS-232 nogkniovaetcs
kabenb OT BHelwHero pasbema RS-232, pacnonoxeHHOro Ha moayne
KOMMyTaLnu.

Puc.A.3. O603HayeHMe BbLIXOAHbLIX CUrHaNOB KOMOMHMPOBAHHOro MoAyns
(RS-232 / RS-485 / puCKpeTHbIV BbiXoa).

CoeanHUTENbHbLIN

kabenb \ﬂ
1o2.3o4o5 L U (Bua pasbema
o708 90 ooooll : CBEpXY)
2 8
a) pasbem DB9 nHtepdeiica 0) pasbem RS-232, nogkntovaemblii
RS-232 Ha kopnyce mogyns K mogynio RS-232 / RS-485 / gnckpeTt-
KOMMYyTauum HbI BbIXOZ

Puc.A.4. Pazbembl kabensa nHtepcenca RS-232.
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RX-
RX+
TX-

TX+

Puc.A.5. O603HaYeHMe KOMMYTaUMOHHbIX 3neMeHToB moayna Ethernet.

=

1 8

a) BuA 1 HyMepauus KoHTakToB pasbema RJ45

KoHTakTbI
Pasbem RJ45
Llenb Pasbem HOLKAIOYEHNE nogknioveHne
moayns Ethernet 'D'K ceTn K nepcoHarbHomy
KOMMbOTEPY
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

0) Tabnuua kKoMMyTaumMm curHanoB B kabene cBsA3M C ceTbio M kabene cBs3M C
MK.

Puc.A.6. Pazbem RJ45 kabens nHtepdenca Ethernet.
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Ha3HayeHue KOHmaKmHbIX KOr1000K:

XP1-XP3 — pasbembl nodKno4eHuUsi wielughos cesa3u ¢ Modyrnem obpa-
6omku 0aHHbIX;

XT1-XTS («[1T1...[1T6») — KOHMaKmHble KOfI00KU MOOK/ItoYeHUs1 Kabe-
el cessu ¢ npeobpaszosamernsamu memrnepamypbl;

XT6-XT8 («I41...INL6») — KOHMaKkmHbIe KO/100KU NOOKIYEHUST Kabe-
el ces3u ¢ npeobpasosamerisiMu OasrieHus;

XT9, XT10 («[MlumaHue =24B») — KOHMaKmHble KOST00KU MOOK/IH0YEeHUS
8HewHez20 Kabernsi numaHusi =24B, a makxe kabens nu-
maHusi Modyrnsi obpabomku;

XT10 («DIR1») — koHmMakmHasi Kosio0ka roOK/IIOYeHUs cuaHana Ha-
npassieHue rnomoka NP pesepcusHO20 UCMOTHEHUS;

XT11-XT14 («[1P1...[1P6») — KOHMaKkmHbie KO/1I00KU MOOK/TIOHYEHUS Ka-
benel ces3u ¢ npeobpazosamensiMu pacxooa;

XT11-XT14 («[lumaHue pacxodomepos =24B») — KOHMaKkmHble Koroo-
Ku 0nis nodknoYeHusi kabeneu numaHusi pacxooOoMepos;

J1/J2, J3/J4, J5/J6, J7/J8, J9/J10, J11/J12 — KOHMaKmHbIe napbl Oris
ycmaHo8Ku pexuma pabombl 6X0OHO20 Kackada UMIysibC-
Ho-yacmommHoeo exooda 11, 12, 13, 14, 15, 16 coomeemcm-
BEHHO;

J13-J18 — koHmakmHbie napbi 0519 ycmaHo8KU pexuma pabomsl 8xo0-
HO20 Kackada roau4yeckoeao exoda DIR1T.

Puc.A.7. Bug nnatbl KOMMyTaLuMu.
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* - CNpaBOYHbLIN pasmep
1 — DIN-pelka; 2 — KpoHWmMeUH; 3 — MoOyrib KOMMymauuu.

Puc.A.8. KpenneHue TB Ha DIN-pemnky.
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Puc.A.9. CkoOGbl MOHTaXHble AN KpensneHnsa Kabenewn cBA3M.
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NMPUNTOXEHUE b. CocTtaB u cTpykTypa MeHio B pexxumax PABOTA
m CEPBUC
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Toukm |y > WUToroBble AaHHbIe

Kananbl —»} Punc.B.1 Ce3oH

Tennocuctemsl —» SW = x, xxxxxxx Ckan

NToroBble AaHHbIe > W =W31+ W32 —>| [> PacyemHbie ¢hopmyribi |
MapameTpbl > Ynp. TC

XypHan penctBun —»

ApxvBb! _>} Punc.B.3

O npubope

Y

MapameTpbl npubopa
BpeMﬂ P < Tekywasn 0ama > < Tekywee spems >
> AncKpeTHbIi BbIXOA D> Koppekuus BpemeHM > Bpewms
UHTepdeiic MODBUS D> Koppekuus patbl TEKYILee XX : XX ! XX
E:;r;z:)b::;ﬁthernet [ MoacTpoiika HOBOE XX : XX I XX
> Nposepka WatchDog OMCKpeTHbIN BbIXOA Oata
FJG -Hem
CosmecT. apxuBa -/Ja ®opwmyna Ons 3adaHus TeKyLwas XX - XX - XXXx
D 3arpy3Ka nporpaMMb' pe)KUMa paGOmbl 6bIXOOa HOBas XX - XX - XXXX
3aB. HOMep  XXXXXX
L MapameTpsl MODBUS MopacTpoiika yacos
CryxebHas onuyusi MeHto CkopocTb  xxxxx bBop (Pa - <J I Her - (-| )
Appec  xxx
» MapameTpsbl Ethernet
IP: XXX XXX. XXX. XXX

msk XXX, XXX.XXX.XXX
GW XXX. XXX XXX. XXX
MAC:  XX-XX-XX-XX

PasmepHocTb

\

pacxopa:
MOLLHOCTU:
TennoTbl:

> macluTtab:

- UHOuyupyemcs 8 pexxume CEPBUC

g oocmyrHo 05151 pedakmuposaHusi 8 pexume CEPBUC
Puc.B.2.
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Toukn >

KaHnanbl —> > Puc.B.1
Tennocucremsbl —-

UToroBble AaHHbIe
MapameTpbl
XypHan pencrteun
ApXxuBbl

O npubope

>} Puck.2

XypHan genctBun

CocTosiHMe )KypHana [—P XKypHan aencrteum
MpocmoTp 3anucen
OuuncTka XypHana

HavaTt <uvac : MuH > < 0eHb - MecsiU - 200 >
< yucno 3arnuced > 3annucum
Ao <yac ! MUH > < OeHb - Mecsil, - 200 >

XypHan aenctBun < Homep 3anucu >

< npedbidywiee 3Ha4yeHue napamempa >
U3M.< yac : MUH > < OeHb - Mecsy, - 200 >
v < HOBO€ 3HayeHue napamempa >

MpocmoTp apxueoB

YacoBow apxuB < HoMep 3arnucu >

Y

YacoBon
CyTOYHbIN

<yac : MUH > < O0eHb - Mecsy, - 200 >
MecsiuHbIN < Obbekm usmepeHusi * >
< [Mapamemp > = < 3HayeHue >

\

CyTO4HbIN apxuB < HOMep 3arnucu >

< 0eHb - mecsy, - 200 >
< Obbekm uamepeHus * >
< Mapamemp > = < 3HayeHue >

S MecsuHbIVN apXuUB < HOMEp 3arnucu >

< mecsy - 200 >
< O6beKkm usmepeHus * >
< [Mapamemp > = < 3Ha4yeHue >

* - 8 Kauecmge obbekma u3MepeHUsl yKasbieaemcs: « Terocucmemay,
«XornodHas eoda», «PacyemHsbilt kaHarn» unu « CyMmapHoe meriiox.

Puc.B.3.
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NMPUNOXEHUE B. PaspsagHoCcTb MHAMKALUMM n3MepsieMbIiX napa-
MEeTpPOB Ha Aucnnee TennoBbIYNCIUTENS

Ta6nuua B.1
Kon-Bo 3HakoB
npu
MapameTp vHavkaunm MpumevaHue
Ha gucnnee
uenas | opo6.
4acCTb 4acCTb
1. KonnyectBo T1ennotel W [, lMepenonHeHue cyeTyMka HacTynaet
lkan; Tk, Tkan] 1-6 | 61 |npu:
- W > 999 999 '
- W > 238 800 lNkan
lMocne nepenonHeHust cyeTymnKka OT-
CYET Ha4YMHaAEeTCH C HyNneBoro 3Haue-
HUS.
2. TennoBas MouwHocTe E  [[Dx/v,
MBT, lNkan/y; Tx/, Tkan/y, [BT] 1-6 | 3—-1
3. Macca TennoHocuTens m [T; KT] 1-6 | 6—1 |[lepenonHeHne cyeTynka HacTynaet
npy m > 999 999 T (KT)
lMocne nepenonHeHnst cHeTYmnKka oT-
CYEeT Ha4YMHaeTCHa C HyneBoro 3Ha4e-
HUS.
4. TemnepaTtypa t [°C] 1-3 2
5. aBneHue TennoHocutens P [MIMa] | 1 -2 4
6. O6bem TennoHocutens V [M°] 1-6 | 3—1 |lMepenonHeHne cyeTuMKa HacTynaet
npu V > 999 999,999 m°.
lMocne nepenonHeHust cyeTynka oT-
CYeT Ha4YMHaeTCHa C HyneBoro 3Ha4e-
HUS.
7. CpegHun maccoBbln  (06beMHbIN)
pacxon TennoHocutens Qn, (Qy)
[T/4; kT/4 (M3/4; n/MnR)] 1-6 | 3-1
8. Bpemsa HapaboTkn Ty, NPOCTOS Mpy MHOMKaALUMKM TeKyLuX 3HaYeHui
Thp, HANUUNA HeWTaTHOW CUTyauuu — HapacTarLnMM NTOroM.
Toc [Y] 1-4 2 |[Mpu MHAMKaUUM apXUBHbBIX 3HAYEHW
— 3a UHTEPBaN apXnBUPOBaHUS
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Ta6bnuua B.2. NepeyeHb ycTaHOBOYHbLIX NapamMeTpPoOB, UHAULUPYEMbIX B Te-

nnoBblYUCNUTENEe

HanmeHoBaHne napameTpa O603Ha4eHne Mpum.
Touka k k=1...6
HCX T NT Pt xxx W xxx
HomuHanbHoe 3HayeHue conpoTtuerenus MNT npu 0 °C
[Om] Ro
3apgaBaemoe 3Ha4veHne W100 W100
CnyxebHbIi napamMeTp, NCNOSb3yEMbIA NMPU HACTPOW-
ke TB R
XapakTtepucTtuka N[ na xxx MMa xxx mA
CnyxebHbli napameTp, NCNOMb3yEeMbI MPU HACTPOW-
ke TB |
CwmelleHne Hyns kaHana namepenust gaesnexus [MIa] AP
Mepenag no BbicOTE Mexay MecToMm oTbopa gaBneHus oT MuHyc 10
B TpybonpoBoge 1 mectoM pasmelenus M [m] H 0o 10 m
Habop ucnonb3yembix gatunkoB. OTCyTCTBUE AaTyYnKa
0603HavaeTcsa NpodepkomM, Hannume — cooTeeTcTByto- | MpeobpasoBatenu
wen 6ykonn  (MP-P, NT =T, N4 -A)
KoadhdmumeHT npeobpasoBaHnsa 4acTOTHO-
MMMNYNbCHOrO BXOA4A KaHana u3MepeHust pacxoaa
[Mmn/n] Kp
WHTepBan ycpeaHeHus [C] Ty
MHTepBan cbpoca [c] Tcb
KaHan n n=0,1...6
Pacxoa maccoBbIi 4OrOBOPHOWM [T/4, KT/4] Qmpor
TemnepaTtypa gorosopHas [°C] toor
[asneHune gorosopHoe [Ml1a] Ppor
ANropuT™m BbIMUCNEHUSA SHTaNLNUN KoHdpur. hx=f(tx, Px)
Tennocucrtema N N=1..3

Habop ncnonb3ayemMbix oopMyn pacyeTa konmyectsa

TENNoThHl KoHdurypauus
UtoroBbie gaHHbIe

Habop ucnonb3yembix bopMyn pacyeta CyMMapHOro

KonmnyecTBa TENS0Tbl B HECKONBbKUX TEMIOCUCTEMAX W
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NMPUNOXEHUE I'. CnoBoO COCTOAHUA pac4YeTHOro KaHana, Tensno-

CUuctTembl

Tabnuua I'.1. CnoBO COCTOAAHMA pac4yeTHOro KaHana

O6o3Ha4veHune
coObITUS NpY MHAUKaAUUN

CopeprxaHune cobbITusi

OTtkas NP

Otkas MNT

OTkas N[

OTcyTCTBVIe n3MepeHna MMHMMyMa ONOPHOIro HanpAXeHusd

OTcyTCTBME N3MEPEHNS MAaKCUMYMa OMOPHOIO HaNpPsPKEHUs!

He,u,onycmmoe 3HAYEHNE BHTAlbNMnn

Heﬂ,OI'IyCTVIMOG 3Ha4YeHne nNioTHOCTU

N0~ WIN|I=O

OTKa3 TenyIoCUCTEMLI, B KOTOPYHO BXOOUT OaHHbIN KaHan

Tabnuua N.2. CnoBo cocTosiHMA TennocucTeMbl

O60o3Ha4veHne cobbITusA
npv UHOUKaLUK

CopepxaHune cobbITus

Otkas nepeoro NP ans W1

Ortkas Btoporo NP ansa W1

Otkas nepsoro NP ana W2

Ortkas BToporo NP ana W2

AIWIN[=|O

Otkas INT, onpeaenstoLLero aHTanbLNMo Arsi NepPBOro YrneHa B
dopmyne W1

Otkas INT, onpeaenstoLLero sHTanbLNM st BTOPOro YrieHa B
dopmyne W1

Otkas INT, onpeaensoLLEero aHTanbLNMo Arsi NepPBOro YreHa B
dopmyne W2

Otkas INT, onpeaenstoLLero aHTanbLNM Arsi BTOPOro YrieHa B
dopmyne W2

Ortkas N[, onpenensitowero aHTanbn1 Ans nepBoro YreHa B
dopmyne W1

Otkas N[, onpenensitowero sHTanbn1 Ans BTOPOro YreHa B
dopmyne W1

>

Ortkas N[, onpenensitowero aHTanbn1 Ans nepBoro YreHa B
dopmyne W2

(oy)

Ortkas N[, onpenensitowero sHTanbn1 Ans BTOPOro YreHa B
dopmyne W2

HewTaTHaa cutyaums 1

HewTaTtHasa cutyaums 2

HewTaTHaga cutyaums 3

OTtka3s EEPROM

[MpocTon TennocuUCTEMBI

HewrTatHasa cutyaums 0

[Mpsamor NOToK

C|—|IT|®mMMmoO0n

O6paTHbI NOTOK

58



NMPUNOXEHUME 1. Cxembl nogknto4vYeHUs, cCXxeMbl BXOA0B U Bbl-

XxoaoB
ne «MP1» MOAyﬂI: KOMMYyTaLum «MT6» ~
BbIX. UMn. + 1+ XT14 PT6A W naT
BLIX. MM, - - LEADGA 37 . !
«P2» XT1xT2[ PTGB || i: 2 |
12+ LEAD6B L% '
ne = XT13/XT14 siEoe 1Y - -
«MP3» «MT5»
ne I3+ XT13 PT5A 4 ) nT
3. LEAD5A —t
«MP4» XT1/XT2 [ PT5B —
np 14 + LEAD5B L
XT12
- SHIELDs |—Y
«MP5» «MNT4»
15 + PT4A yani
ne = XT11-XT12 ey IR nr
«MP6» XT2/XT3/XT4 [ PT4B —
ne 16 + LEAD4B L
XT11
16 - SHELDd —Y
«MNT3»
«na1» PT3A I/Q‘I nT
na ,_L‘_l\ +24V LEAD3A —
+MuTanune A—»—}— P1 XT8 XT2/IXT3/XT4| PT3B —
TuTaHne ) coMm1 LEAD3B |1l 1
\
P (Bbix.4-20 MA)—\] U «na2» SHIELD3 g
_,—’/—\\— +24V «MT2»
na ﬂ_'_ P2 XT8 PT2A — nT
— LT COM2 LEAD2A —
«NA3» XT4/XT5 | PT2B —
_,_'L\‘_ +24V LEAD2B L
na F—}— P3 XT7 shED2 —Y
l\ 1 COM3 «MT1»
1] «Ma4» PT1A I/ \I nT
’\ +24V LEAD1A +—
na | ,J_H— P4 |XT7 XT4/XT5 | _PTIB —
L CcoM4 LEAD1B L
\
A «NA5» SHELDT |—Y
_,_ll_\‘_ 24V n 24B
«liuTaHue = »
no ﬁ—'— P5 XT6 -
‘Lol coms XT9 " =B
—\] u «NAa6»
_,_’L\‘_ +24V «MuTaHue pacxogomepos
no ———_Ps__|xTe 3243”
— L LI COM6 - =24 B
XT11-XT14 ;
DIR1 + + .
S XT10 |, =48
Mop.ynb 06paGOTKVI «mn. BbIX.»
2 RXD AaHHbIX TSOUT +
TSOUT -
3 XD RS-232 «RS-485»
5 GND ) -
(DB-9) GND
7 RTS
A/Date-
8 cTS
B/Date+

Puc.[l.1. Cxema nogknoveHnsa TennoBbIMUCINTENSA.
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CxeMbl BbIXO40B U BXOAOB TENNOBbIYUCUTENS

1,0 KOm J1

+5B— |

I
B 5]

» TSOUT1 +

0,1 MKD

» TSOUT1 -

GND

X

J2

Puc.[1.2. Cxema OKOHEYHOro Kackaga OUCKPEeTHOro BbixoAaa.

+5B
510 Om
J1(3,5,7,9,11); J13
330 Om
11(2,3,4,5,6)+;
DIR1+

11(2,3,4,5,6)-; DIR1-

J2(4,6,8,10,12); J14

GND /T(

Puc.[1.3. Cxema BXOQHOro Kackaga 4acTOTHO-MMNYJbCHbIX BXOA4OB pacxoga
M NTOrMYecKOro BXxoaa HanpaBrieHUsA NOTOKa.
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NMPUNOXEHUE E. OnpepeneHue 3HavyeHUs KoacpdpuuymeHTa npe-
oOpa3oBaHUA YaCTOTHO-UMMNYNbLCHOro BXxoaa
TennoBbIYNCNIUTENA

[Ons onpenenenna 3HayeHust KoadduumeHTa npeobpasoBaHus
YaCTOTHO-UMMYIbCHOro Bxoda K, C y4eTOM MakCMManbHOro 3Ha4eHus
pacxoga B TpybornpoBoge, roe OyaeT ycrtaHaBnuBaTbCs pacxogoMep,
MO>XHO BOCMOSb30BaTbCs (OOPMYIIONn:

36-F[ru] _ 60-Ffry]
Quwiakc I_Ms/qJ Quaxc [ﬂ/MI/IH] ’

K, [nmn/n] <

roe Quakc — MakcMmarnbHOE 3Ha4yeHne pacxoga B Tpybonposoae;

F — yactoTa, cooTBeTCTBYyHOLAA MaKCMMarlbHOMYy 3HA4YeHUI0 pac-
xofa B TpybonpoBoae (3Ha4YeHne He AOMMKHO NpeBbIWaTbh MakCMManbsHO
ponyctumoe ansa TB).
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NMPUNOXEHMUE X. NMpumepbl nporpaMMHON HAaCTPOUKU TeNnsnoBbI-
yucnurtens

(cnpaBo4HoOe)

a) npu ob6cnyXMBaHMKU 3-X TENNIOCUCTEM

Q, P, t,
Mopatowwmin 7\ J_ T N=1
Tpy6onpoBoa =
é W11 = m1-(h1 - ho)
| 5 W21 = my:(hz — ho)
| e ¢ W31 = W1, — W2,
- i(pr) = f(tr, P)
« - B ha(p2) = fitz, P2)
O6parHIii P J_ r | = ho = f(to, Po)
Tpy6onpoBopg @
Q, P, t,
Mopatowwmin 7\ J_ r N=2
Tpy6onpoBoa =
g W12 = m3~(h3 - ho)
| |,_§_ W22 = m4-(h4 - ho)
| rac 8 W3, = W1, — W2,
- h(ps) = f(ts, Ps)
Q, P, t, | g h4(p4) = f(t4, P4)
O6paTHbIi 2\ J_ T | = ho = f(to, Po)
Tpy6onpoBopa —
Q; P, t;
Moparowwmin J\ J_ 1 N=3
Tpy6onpoBopa D’
| 8 W13 = ms:(hs — he)
| 8 W2;=0
| g W33 = W1 3— W23
p ¢ | 8 hs(ps) = f(ts, Ps)
‘* ‘* |8 he(ps) = f(te, Pe)
O6GpaTHbIN J_ T |
Tpy6onposopa
@ - npeo6pasoBaTenb pacxona;
J_ - npeobpasoBaTenb AaBNeHus;
T - npeo6pa3OBaTenb TemMnepaTypbl.

Puc.X.1. CTpyKTypbl TENIOCUCTEM U KOHUTYypaL A U3MEPUTENTbLHOMN

CncTeMmMbl.
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Ta6nuua X.1. NapameTpbl, onpegensiembie B TB

Ne MapameTpbl
KTOYKN», KTOYKN» ﬂapaMeprl pac4yeTHOro «kaHana»
«KaHala»| uU3aMepeHusa

0 - to , Po, ho
T T

T | Qu,te, Pr| hy(pr) =f(tr, P1); Qmi = Qui-p1, M1 =[Qpq-dT, V1 = [Qyp-dT
0 0
T T

2 Quz2, t2, P2 [ ha(pz) = f(t2, P2); Qmz= Qua'pz, M2 = [Qpp -dT, V2 = IQV2 -dT
0 0
T T

3 Qus, t3, P3| ha(ps) = f(ts , P3); Qms = Qua-ps, M3 = [Qpu3 -dT, V3 = IQV3 -dT
0 0
T T

4 | Qua,ta, Pa | hy(pa) = f(ts, Pa); Qra= Quapa, Ma= Qg -dT, V4 = IQv4 -dT
0 0
T T

5 Qvs, t5, Ps hs(ps) = f(t5 , Ps); Qms = Qus-ps, M5 = IQm5 -dT, VS = .[QVS -dT
0 0
T T

6 Qs t6 » Ps | he(ps) = f(ts , Ps); Qms = Que-ps, Me = [ Qg -dT, V6 = [Qye -dT

0

0

Ta6bnuua X.2. NapameTpbl, onpegensieMblie B TeNJ1ocucTemMax

Ne Tennocucrtembi TennoBasi MOLLHOCTb TennoBas aHeprus
N=1 E1y = Q1 - (hy—hp);
E21 =Qpa2 - (h2 —hg); T _
E3, =E1,-E2, W23 = (f) E11(2,3) -dT;
N=2 E1y =Qnp3 - (hz —hg); T
E2; =Qmg - (ha —ho); W2q23) = |E2q23)-dT;
E3, =E1, —E2, 0
T
N=3 E13 = Qs - (hs —hg);
3 =Qms - (hs —hg) W3y23 = [E3y23)-dT
E25 =0; 0
E33 =E13 -E23

NMPUMEYAHUNE. 3HavyeHune pacxoga, namepeHHoe MNP Qg, aBnseT-
Cs1 CMPaBOYHbLIM M B pacyeTax He UCnosnb3yeTcs.
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6) npu opraHusauMm Tensoyyeta B O4HOM TensIoCUCTEME B OTONUTENbHbLIN U
MeXOTOoNUTenbHbIN Ce30H

B mMexoTonuTenbHbI CE30H (NPU OTCYTCTBMM OTOMNSIEHUS) Tenso-
HocuTenb ona MBC moxeT nogasaTtbcsl No obpaTtHomy TpybonpoBoay.
Mpn Hannumm B obpaTtHOM TpybBONPOBOAE KOHTPONMPYEMOWN TENoCuc-
TEMbl pacxogoMepa PeBEepPCUMBHOIO UCMOSTHEHUS BO3MOXHa opraHusa-
umMsa yyeTa TennonoTpebneHuns, kak B OTONUTENbHbINA («3MMHUIA» ), TaK U
B MEXOTOMUTENbHbIA («NETHUNY») CE30H C aBTOMATUYECKUM MEPEKNIO-
YEeHMEM Ha COOTBETCTBYIOLLMIA anroputm pacdeta. [pu aTom pacxomo-
Mep B obpaTHbIn TpybONpoOBOA4 MOXET yCTaHaBNMBaTbCA Takum obpa-
30M, 4YTOObI NMpAMOEe HanpaeneHwe noToka Ans pacxogomepa nnbo
coBnagarno C HanpasrieHneM NoToka B TpybonpoBoae B OTONUTENbHbIN
Ce30H, NnM6o BbiNo NPOTUB HaNpaBfeHUs NOTOKa B OTONUTENbHbLINA Ce-
30H.

MepeknoveHne anroputma ¢ «3MMHero» Ha «neTHum» B TB npowuc-
XOOMUT:

- NnB0o NpU U3MEHEHUWN YPOBHSI CUIrHana Ha rNorM4eckoM BbIXOOE pacxo-
[fioMepa npu CMeHe HanpaeneHust NoToka B obpaTHOM TpybonpoBoae;

- NMBo Npv NponagaHu CUrHanoB Ha MMMYNbCHOM BbIXOAE pPacxodoMe-
pa.

MNepeknoyeHre anroputMa ¢ «eTHero» Ha «3MMHUIA» NPOUCXOaNT
TOMBKO MPU HaNMMYUKM CUrHANOB Ha MMMYNbLCHOM BbIXOA4E pacxogoMepa
M Npu 0BpaTHOM U3MEHEHUM YPOBHSI CUrHama Ha NormyeckoM BbIXOAeE
pacxogomepa.

Mpn nepekntoyeHMn anroputMa pacyeta B MeHio TB WUTtoroBble
AaHHble NHOVUMpPYeTCa cooTBeTCTByloWwass Hagnucb: Ce30oH 3MMHUKU
nnn Ce3oH NeTHUN.

[ns opraHnsauum pacyeToB B TENOBbIYUCAUTENE AN OAHOW KOH-
TPONMPYEMOWN TENMnoCUCTEMbI HACTpauBalTCA ABE CUCTEMbl pacyeTa
Tenna (puc.K.2):

- Tennocuctema 1 — ansa yyeta otonnexHms u 'BC B otonnTenbHbIN Ce-
30H;

- Tennocucrtema 2 — gns y4yeta Tonbko NBC B MeXoTOnNUTENbLHLIN Ce-
30H.

Tennocuctema 3 mMoxeT ObiTb OTKMNOYeHa nNMbO 3aaencTBoBaHa
No YCMOTPEHUIO Nofb3oBaTens (Hanpumep, ANs KOHTPoONsa pacxoga Te-
nnoHocutens B Tpyéonposoae MBC).

B pacuetax gns obenx cuctem MCNonb3yrTCHA 3HAYEHUSA pacxoaa,
TemnepaTypbl U AaBNEHUs, U3MepPEHHbIE B KOHTPOSIMPYEMOW Tensiocuc-
Teme. [1na 3TOro MMnynbCbl C pacXOAOMEPOB KOHTPONMPYEMOWN TENnso-
cucTeMbl NofdaltTcsa Ha Bxogbl TB kak ons ogHon, Tak u ana gpyrowm
pac4yeTHOW CUCTEMBbI, a 3HAaYEeHNA TemnepaTtyp U gaBreHun nu3 nepBon
pac4YeTHOW CUCTEMbI Ha3Ha4alTCa NPOrpaMMHO A1 BTOPOM pacyeTHON
cucTeMbl (ans onpeaeneHuns NIIOTHOCTEN M SHTanNbNUR).
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I'IOTpe6neHHoe KOJIn4eCcTBO TErjia B KOHTpOﬂMpyeMOVI Tensiocuc-
TEME pacCYUTbIBAETCA KakK CyMMa I'IOTpe6J'IeHHOFO Kolim4yecTBa Tensna B
obeunx cncremax (B COOTBETCTBMUU C 3aaBaeMbiM alir OPUTMOM pacyHeTa
NUTOroBbIX D,aHHbIX).

Q, (Q,) P,

Moparowmum 4@ J_
Tpyb6onposopa

)

4
=
| e
5 ©
| ‘-"~:. rBC g
™ ™ 5
- &
Q, Q) P, t, : -
[
O6paTHbIN A\ | T |
Tpy6onposon -
Anroputm pac4yeTa Anropntm pacyeta Anroputm pac4yeTa
B Tennocucrteme 1 B Tennocucrteme 2 MUTOroBbIX OaHHbIX
(oTONUTENbHBLIN CE30H)  (MEXOTONUTENbBHbLIN CE30H)
W11 = m1-(h1 - ho) W12 = m3-(h3 - ho) W= W31 + W32
W24 = my-(hz — ho) W2; = my-(hg — ho)
W3, =W1, = W2, W3, = W1, + W2,
hi(p1) = f(ts, P4) hs(ps) = f(t1, P4)
ha(p2) = f(t2, P2) ha(ps) = f(tz, Py)
ho = f(to, Po) ho = f(to, Po)

Puc. XX.2. AnroputmMbl pacyeTta (KOHpUrypaumm pac4yeTHbIX CUCTEM) NMpPU op-
raHusauum Tennioyyeta B OQHON TENJIOCUCTEME B OTONUTENbHbLIN U
MeXOTONUTENbHbIA CEe30H.

[Ona obecnevyeHnss aBTOMaTUYECKOro MNEPEKITIOYEHNs anroputma
pacyeTa B TB Heobxoanmo B MeHtio UToroBble faHHble Ha3HaunTb na-
pameTpy Ynp. TC ogHo 13 3HayeHui, npmBeaeHHbIX B Tabn.XK.3. YcTa-
HOBMEeHHOMY B TB 3Ha4YeHuo JOMKHbI COOTBETCTBOBATD:

- OpUeHTauna pacxogomepa npu MoHTaxe B obpaTHbIi Tpybonposoa (no
NOTOKY Mnn NPOTUB);

- YPOBEHb CUrHana Ha fnorm4eckoM Bbixoge pacxogomepa (Hu3kun mnu
Bbicokun).
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Ta6nuua X.3. CooTrBeTcTBMe HacTpoek TB n pacxogomepa

3HaveHue napameTtpa TB
Ynp. TC

3HayeHue napameTtpa NP
AKTUBHBbIN YpOBEHb
Ha norn4eckom Bbixoae

MoHTax pacxogomepa
B 0OpaTHbIn Tpybonposog
(HanpaBneHve NOToKa B OTOMUTENbHbIN
CE30H)

||

HU3KUA peBepc Huskun ]
I:’ >

||

BbICOKUM peBepc Bbicokun ]
K:I >

||
HU3KMM unu Q2=0 Hwuakun ] S

||

BbiCOkMi unu Q2=0 Bbicokui 1

I'IepeKmoqul/le anroputmMma pacdeta C «3MMHEro» Ha «NIETHUN»

nponcxoaunT:

- NPU YCTaHOBMEHHOM 3HA4YeHUN HU3KUW peBepc (BbLICOKMU peBepc) —
TONbKO MpU CMEeHe HanpasrieHns NoToka B obpaTHoMm TpybonpoBoae;

- NPU YCTAHOBMNEHHOM 3HayeHn HU3KuM unu Q2=0 (BbICOKMWA WUNK
Q2=0) — nnbo nNpu cMeHe HanpaBneHnsa NoToka, NMOO npu OTCYTCTBUN
CUrHanoB Ha UMMNYMbCHOM BbIXOAe.

NMPUMEYAHUE. TllepeknioyeHne anroputma pacyeTta npu ycra-
HOBJIEHHOM 3HayeHuM HU3kum unu Q2=0 (Bbicokun nnu Q2=0) moxet
NPOM3ONTM M MPU HanNuuMu pacxoga B obpaTHoM TpybonpoBoge, Ha-
npumep, ecnv 3Ha4YeHMe pacxo[a OKaXKETCS MeHbLUE 3HAaYEHMS OTCEYKU
Mo y6biBaHuto (puc.XK.3. Pacxon Q2 < Qgorc), Tak Kak npu aTOM pacxo-
AOMep NpekpaLlaeT Bblgayy UMMNYIbCHbIX CUTHAMOB.

Q,
He npoucxoauT

a + nepekrYeHne anroputma

MUH pac4yeTa
QOTC

npoucxoamTt
nepeksiloYeHne anropuTma pacyeTa
0

Q2, Quun, Qome— COOMBEMCMBEHHO MeKywul, MUHUMAaIIbHbIU pacxoo u

pacxo0d cpabamsbieaHusi omceyku 8 1P

Puc.XK.3. Hannuue (oTtcyTcTBMe) nepeknto4vYeHusi anropuTtma pacuyera npwu

Pa3fIN4HbIX 3HaA4YeHUAX pacxoaa Q2.
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MepekntoveHne anroputMa pacyeta C «3MMHEro» Ha «feTHUMU» He
NnpPou3onaeT, ecnu:

- YyCTaHOBMNEHO 3HayeHue Ynp. TC oTKno4eHo;

- MPX YCTAHOBIIEHHOM 3HA4yeHMM HU3KMK nnu Q2=0 (BbICOKMA wUNn
Q2=0) 3acpmkcmposaHa HC (Qz < Quuu), B KayecTBe peakumMm Ha BO3-
HWUKHOBEHWE KOTOPOW 3af4aHO MpuUCBavBaHWE HyNeBOro 3HavyeHus pac-
xoga ans MNP, yctaHoeneHHoro B o6paTHoM TpybonpoBsoae.

Mpumep HeOOXOAMMbIX HACTPOEK MPU YCTAaHOBMEHHOM 3HAYEHWUU
Ynp. TC Huskun unu Q2=0 npuBeaeH HNXe.

1. AnnapaTtHasa HacTpomKa pacxo4oMepOoB:

a) 3agaTb NacCUMBHLIN pexum paboTbl Ans UMMYyNbCHbIX BbixogoB [MP1 u
MnP2;

6) 3agaTb aKkTUBHbLIA pexum paboTbl AN BbIXOA4a HanpasreHWs MoToka
MNnP2.

2. lNporpammHas HacTpoMKa Bbixo4a HanpasfieHUA MNOToKa pacxogomepa
MP2:

a) 3agaTtb Ha3HayeHue curHana — O6p. HanpaBneHue Ans TensnoyyeTa;

0) 3agaTb ypoBeHb curHana — AKTUBHBbIN YypoBeHb: HU3KkuMKn, cooTBeTCT-
BYIOLLMIN 0BpaTHOMY HanpaBrieHUo NOTOKaA.

3. AnnapaTtHaga HacTpourKka TENSIOBbIYUCIIUTENS:

a) Ha konogkax XT12, XT13 n XT14 coeamHnTb NEpeMbIYKaMN KOHTaKTbI
oanHakoBown nonsipHocTu: 11+/13+, 11-/13-, 12+/14+, 12-/l4- cooTBETCTBEH-
HO;

0) 3agaTb aKTMBHbBIA pexunm paboTbl YAaCTOTHO-MMMNYbCHBIX BXOAOB 11 u
|2, ycTaHOBMB NepeMbldKM Ha KOHTakTHble napbl J1-J4, 1 naccuBHbIN
peXnM ONna CoeAuHEHHbIX napansenbHO ¢ HUMK BxodoB 13 u 14, cHsaB
NepeMblYKn C KOHTaKTHbIX nap J5-J8 (puc.A.7);

B) YCTaHOBUTb NACCUBHbLIN pexumMm paboTbl norndeckoro sxoga DIR1, cHaB
nepeMbIYKn ¢ KOHTaKTHbIX nap J13-J18;

r) Ha konogkax XT3 n XT2 coeanHUTb NnepemMbldKamMn KOHTaKTbl CUTHANoB
LEAD3A-LEAD3B-SHIELD3 n LEAD4A-LEAD4B-SHIELD4 cooTtBeTcCT-
BEHHO.

4. lNporpamMmHas HacTponka TennoBblIYNCINTENS:

a) 3agaTtb 3HaveHna Kp B meHo Touka 3 1 Touka 4, paBHbIMU 3HAYEHNAM
Kp cootBeTcTBEHHO B MeH0 Touka 1 1 Touka 2;

6) yctaHoBUTL B MeH0 Touka 1 n Touka 2 onga onuum MNpeobpasoBaTtenu
3HavyeHne PT O ;

B) ycTaHoBUTb B MeHto Touka 3 n Touka 4 onga onuum MNpeobpasoBaTtenu
3Ha4yeHne P --;

r) ycTaHoBUTb B MeHI0 Touka 5 n Touka 6 ans onuuun MNMpeobGpasoBaTtenu
3HayeHue ---;

A) yctaHoButb B MeHio Kanan 3 n KaHan 4 3HayeHue 3HTanbnum
h3=f(t1,P1) n h4=f(t2,P2);
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e) B meHio Tennocuctema 1 / KoHdurypauma n Tennocuctema 2 /
KoHdomrypaumsa BBecTn opMyribl pacyeta KonuvyecTBa TenrnoTbl B
OTOMUTENbHBLIN N MEXOTOMUTESbHBIN CE30H COOTBETCTBEHHO (pyc.2K.2);

X) B MeHi0 UToroBble aaHHble / W BBeCcTU hopMyrly pacyeta cymmap-
HOro KonuyecTtsa TennoTbl Ang Asyx Tennocuctem: W = W31 + W32
(pnc.XK.2);

n) B MmeHio Tennocucrtema 1 / HewraTHble cutyauum 3agatb yCrioBus u
peakuun:

-Y0 Qnp<Qo6<QnpxKnp PO Q =(Qnp+Qo06)/2, Knp=1,04;

-¥Y1 Qm2>Qm1x1,04 P1 lMpocTon cucrtemsol;
-Y¥2 t2>t1+3,00 P2 lMpocTon cucremol;
- Y3 Qm1>Qm1 yaxc P3 MpocTton cucremsl;

K) B MmeHio Tennocuctema 2 / HewtatHble cutyaumm 3agatb YCNnoBus 1
peakuun:

-¥Y1 Qm3<Qm3,u, P1 Qm3 = HekoTOpOE 4YnCno;
-¥2 Qm4<Qméyu, P2 Qm4 = HekoTOpOE YnCIOo;
-¥3 Qm3>Qm3,akc, P3 lMpocTon cucremsil;

n) B MeHto UToroBble gaHHble 3agaTtb Ynp. TC HU3kun nnn Q2=0.

MmnynbcHble Bbixogbl NP1 1 NP2 nogkntountb, cobnogas nonsip-
HOCTb, K Bxogam [1/13 n 12/l4 cooTBeTCTBEHHO. A BbIXO[ HanpaBreHus
notoka NP2, cobniogaa nonsipHocTb, noakntountb ko Bxoay DIR1 Ten-
noBblYMCNUTENS.

[Mocne BbINOMHEHHbIX NOAKNOYEHUNn B cTpoke MNMoTtok Oyaet nHaun-
LUMpOoBaTbCA TeKyllee HarnpasreHue noToka TenroHOCUTEeNd B pacxo-
aomepe.

MpeobpasoBaTtenu Temnepatypsbl MT1, MT2 n gasnenuns Ma1, a2
noakntoyaroTcsa K TB B cCOOTBETCTBMU CO cxemomn Ha puc.[.1.

NMPUMEYAHUA.

1. Bce HacTporiku BbinonHsoTes B pexume CEPBUC npu yctaHoBneHHOM
nepemMblyKe Ha KOHTaKTHon nape J4 (puc.A.2).

2. anIBe,EI,eHHOG OonncaHne BbIMNMOJTHAEMbIX HAaCTPOEK ABNAETCA ChnpaBO4-
HbIM U HE Y4YNTbIBA€T BCEINo BO3MOXHOIo MHOFOO6pa3I/IFI |<0ch|/|rypau,v||?1
O6CJ'Iy)KVIBaeMbIX TenrnocucTeMm.

3. K TennoBbluncnnTento MOXeT OblTb NOAKMOYEHA €eLle O4Ha KOHTPOIu-
pyemasa Tennocuctema. [Ans yero 4oSMkHbl ObITb BbINOSHEHBI COOTBET-
CTBYIOLUME MPOrpamMMHbIE HACTPOWMKW ANs CUCTEMbI pacdeTa Tenna B
Tennocucrteme 3.

Mpun annapatHon HacTponke TB B criydae OTCyTCTBUS NOAKMHOYe-
Hua MT Kk konogke XT2 (XT1) HeobxoouMo coeanHUTb NepemMblvkaMm
KoHTakTbl curHanos LEADSA-LEADSB (LEADGA-LEADGB).
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NMPUNOXEHUE WU. HacTtpouka TennoBbluncnutens ansa Mockos-
CKOro peruvoHa

Mpn ucnonb3oBaHmm TB B MOCKOBCKOM permoHe Heobxoaumo yc-
TaHOBUTb 3HadeHwe napameTtpa FJG — pa. Mogudvkauus 3HayveHus
napameTtpa FJG gocTynHa B pexxumax CEPBUC n HACTPOWUKA. Ons
BbINOSIHEHNA Moancmkaumm cnegyeT BblibpaTb NyHKT MeHtio Mapamert-

pbl [ FJG 1 HaxaTb KHOMKY . Mpn atom B TB aBTOMaTMYECKM MPO-
NCXOANT NepeHacTporka psga napameTpoB PYHKLMOHUPOBAHWS.

1. YcTaHasnmBatoTca popMyrbl pacdeTa Tenna:

a) onsa Tennocuctembl 1: W1=m1(h1-h2), W2=0, W3=W1+W2;
6) ona Tennocuctembl 2: W1=m3(h3-h0), W2=0, W3=W1+W2;
B) ansa Tennocucrtemsl 3: W1 — coxpaHsieTcsa paHee BBegeHHas

dopmyna, W2=0, W3=W1+W2.

2. YctaHaBnuatoTcst oopMyrbl KpuTepmeB oueHkn Hannumsa HC mn dop-
MYyIbl peakumu npyu Bo3HMKHOBeHMU HC:

a) ons Tennocucrtemsbl 1:

- Y0 He 3apaHoO PO He 3apaHo;

-¥1 Qm1<1,0000 P1 MpocTton cucremsl;

-¥Y2 Qm1>1000,000 P2 lNpocTon cucrtembl;

-Y3 t1<t2+10,0000 P3 lpocTon cucremsi;
0) ona Tennocuctemsbl 2 1 Tennocuctemsl 3:

- Y0 He 3apaHo PO lMpocTton cucremsi;

- Y1 He 3apaHo P1 lNpocTon cucremsil;

- Y2 He 3apaHo P2 MNpocTon cucremsi;

- Y3 He 3apaHoO P3 lNpocTon cucrtemsil.

3. BosHukarowme HC obpabaTbiBatoTcs No cnegyrowemMy anroputmy:

- NPV OQHOBPEMEHHOM BbINOSTHEHUN YCIIOBUI Ans Heckonbkux HC B cno-
BO COCTOSAAHUN dpukcmpyeTcs Tonbko HC ¢ HaMMeHbLUM MOpPsiAKOBbLIM
HOMEPOM U BKIOYAETCA COOTBETCTBYHOLLNN CHETUMNK THC;

- On4a peakumn «npOCTOﬁ CUCTeMbI» HE BKITHOYaeTCA CHETHUK Tnp;

- ANs Bcex Tennocuctem HewTaTHaa cutyaums HCO nporpaMmHo He 06-
pabaTbiBaeTcs.

NPUMEYAHUA.

1. MNMpwn yctaHoBneHHoM 3HadeHun FJG — pga B TB He noggepkuBaeTcs
BO3MOXHOCTb OpraHm3auun TennoyyeTa B O4HOW TEMNOCUCTEME KaK B
OTOMUTENbHbINA, TaK U B MEXOTOMUTESbHbIA CE30H C aBTOMaTUYECKUM
NnepekniyYeHneM Ha COOTBETCTBYHOLLMIA anropuTMm pacyeTa.

2. YcTaHoBrneHHble npu 3HavYeHun FJG — pga dpopmynbl pacdeta Tenna,
KpuTepues oueHKkn Hanmuna HC n doopmMynbl peakumnm npu BO3HUKHOBE-
HUM HC He nameHsaTCca nocne yctaHoBkn 3HadeHnsa FJG — Her.
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NMPUNOXEHMUE K. UHCcTpyKuMA no npoBepKe paboTocnocobHoCTU
U3MepuTesnbHbIX KaHanoB

1. NpoBepka paboToCNOCOOHOCTU KaHaNoOB U3MePEHUs TemnepaTypbl

OueHka paboToCnoCcOBHOCTM KaHanoB W3MepeHus TemnepaTtypbl
MOXeT OblTb MpoBefeHa C MOMOLLbIO PE3MCTOPOB, MOAKMHYAEMbIX K
BXOAaM TENIoBbIYNCNNTENS B cooTBEeTCTBUM C prc.K.1a.

Kananol 1 1 2, 3 n 4 B3anmosasncumbl. [1oaToMy, ecnmn Kakon-nmbo
N3 NepeyvncrneHHblX KaHanoB He NpoBepsieTcs (He Mcnonb3yeTtcs), TO
BMECTO pe3ucTopa K BXody [AOMKHa ObiTb MOAKMNYeHa nepeMblyka
(pnc.K.16).

PacnonoxeHne KOMMYyTaUWOHHbIX 3N1EMEHTOB Ha MoAyrne KOMMY-
Taumm npuBeneHo Ha puc.A.7.

SHIELDx ? SHIELD(x+1) || o
PTxB @ PT(x+71)B @
T LEADXB 7 LEADG+1)B o)

R LEADXA LEAD(x+1)A
@ ( @

l PTXA PT(x+1)A
@ 7]

a) 0)

Puc.K.1. Cxema noaknioyeHusi npu npoBepkKe KaHanoB U3MepeHus Temnepa-
TYpbl.

[Mpn npoBepke pekoMeHOyeTCsl MCMOoNb30BaTh PE3NCTOPbl HOMUHA-
nom 590 Om.

[onyckaetca ucnonb3oBatb pe3nctopbl HoOMUHaNom 560-810 Om.
Bo3amoxxHoe 3HauyeHne TemnepaTypbl ANng BblOpaHHOro HoMmMHana pesm-
cTopa onpegensieTcsi B COOTBETCTBUN C HOMUHAITbHOW CTaTUYECKOM Xa-
paktepuctukon MNT, ycTtaHOBNEeHHON Ans AaHHOW TOYKU, U OMYyCTUMO-
ro pasbpoca conpoTuBneHuns pesucropa. Npn 3TOM B COOTBETCTBYO-
wen Touyke x (Touke mamepenusi) n KaHane x (kaHane pacyeTHOM) C
y4yeToM [JOonycTMMOro pasbpoca CONpOTUMBIIEHUS pe3ncTopa LOSMKHO
MHOMUMPOBATLCA 3Ha4YeHNe TemnepaTtypbl B npegenax 15-100 °C.

2. Nposepka paboTocnocobHOCTM KaHaNoB N3MepPEHNS AaBleHNS

MpoBepka paboTOCNOCOGHOCTM KaHanoB W3MEPEHUA AaBreHus
OO0JDKHA Npon3BoauTbCs npu 3agaHHoM B pexume CEPBUC (ona npe-
obpasoBaTens gaBneHus B COOTBETCTBYOWeNn Touyke) Anana3oHe Toka
4-20 MA.

[Ons oueHkn paboTocnoCoBHOCTU AOMKEH UCMONb30BaTbCA pesu-
ctop HomuHanom 1,3-5,6 kKOM, noaknoyaemMbl K BXOAY TennoBblYUC-
nutensa B cootTBeTcTBumn ¢ puc.K.2.
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Puc.K.2. Cxema noaknioyeHusi Npu npoBepKe KaHaroB M3MepeHus aaBre-

HUA.

Op1eHTUPOBOYHOE 3HAYEHWNE AaBrieHUs, KOTOpoe AOMKHO MHANLN-
poBaTbCA B cooTBeTCTBYlOLLEN Touke x n KaHane x, ¢ yyeTom gonyc-
TUMOro pasbpoca COMPOTUBMEHUS pPe3NCTOpa MOXHO onpeaenuTb Mo

dopmyne:
P = O _q],
4 (R

roe Py, — vHOMUMPYeMoe 3HayYeHue aasnenuns, Mla;

Puake — MakcumanbHoOe 3HadYeHue aaBneHus, 3agaHHoe ang M B
JaHHon Touke x, Mla;

R — conpoTtueneHune peaunctopa, KOM.

MpoBepsATb kaHarbl U3MePeHNst AaBNEeHNss MOXXHO NO OAHOMY UMK B
nobom co4veTaHuu.

3. MNpoeepka paboTOCNOCOGHOCTM KaHaroB 3MepPeHUst pacxoaa

MpoBepka KaHanoB M3MEpPEeHUs pacxoda MOXET BbINOMHATLCH C
MOMOLLbIO NPOrPaMMUPYEMOr0 ANCKPETHOrO BbiIXOA4a TEMMOBbIYUCIUTE-
ns.

[na opraHusauumn npoBepkn Heobxoammo B pexume CEPBUC c
MOMOLLIbIO KraBnaTypbl 3agaTb:

- B Kanane 0
Qm gor = 500 T/y;
- anropuT™ paboTbl AUCKPETHOTO BbIXOAA
F=Qmo0 x 1.

lMocne npou3BedeHHbIX YCTAHOBOK Ha OMCKPETHOM Bbixode Oyaer
dhopMmnpoBaTbCa MMynNbCcHas nocnegoBaTensHOCTb YactoTon 500 Mu.

Ans NpoBepKM HYXHO MOAKMIOYUTL AUCKPETHbIA BbIXOA4 Ha BXOA4
NPOBepPSIEMOro KaHana n3aMepeHust pacxona B cooTseTcTauu ¢ puc.K.3.
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KomGuHupoBaHHbIN MOAyNb I MnaTta kommyTauum (pparmeHT)

I VT 2o o~ ©b T® o=
+ : 2> D9 95 b B B T B R
55 | o[e] [e]e] [e]e] [e]e] [¢]e] [e]e
O O I (JLJ ole (JLJ oo ol® ole
N - DD O <
i M T = R - :
I
N0aC ol ol 5= [eTele N SR EER
ojejeje C T - T T 7 II-| XT11 |:| XT12 5 XT13 5 XT14 L.:
| |oeeel0eoleeoee el
i 1 1 1 1 1 1
P lloge syl sl
Ha exo00 kaHana usmepeHusi pacxoda . | NP6 | MP5 | NP4 | NP3 | MP2 | NP1

MpeobpasoBaTenu pacxoga (MP)

Puc.K.3. Cxema nogknovyeHns nNpym npoBepKe KaHarna nsmepeHus pacxopa.

Mpn 3TOM ANA ANCKPETHOro BbIXOA4a C MOMOLLbK NepemMblyYek Aon-
XeH ObITb YCTAHOBMNEH aKTUBHbIN pexum paboTbl (YyCTaHOBMEHbI Nnepe-
MbIYKM Ha KOHTaKkTHble napbl J1 n J2 koMBUHMpOBaHHOro mMoayns), a
AN BXOAa KaHana pacxofa — NacCUBHbIN (CHATbI NEPEMbIYKM Ha nnaTte
KOMMYyTauUnMn ¢ KOHTakKTHbIX nap J1 v J2, J3 n J4, J5 n J6, J7 n J8, J9 n
J10, J11 n J12 cooTBEeTCTBEHHO), MMBO HAaobopPOT.

3HayeHue yacToTbl, MHONUNPYyemoe B ToUKe X, COOTBETCTBYIOLLEN
npoBepsieMOMY  KaHany M3MepeHusi pacxoda, [AOMKHO  ObITb
(500+10) w.
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NMPUNOXEHMUE J1. NMapameTpbl TUINOBOW HACTPOUKU TENNOBbLIYNC-
nutens

Ta6nuua J1.1. MapameTpbl TUNOBOW HAaCTPOWUKU TENJIOBbLIYUCIIUTENA

MapameTp Ne kanana MHankauus B MEHIO

KaHanbl n1amepeHus pacxoga

KoadhpmumeHT npeobpasoBaHusa 4acToT-

HO-UMMYynbCcHOro Bxoaa — 20 umn/n 16 Kp = 20,00 nmnin

KaHanbl usmepeHus Temneparypbl

HomuHanbHasa ctaTucTuyeckas xapakre-
puctuka MT - 5000 (Pt500) 1-6 Ro = 500,00 Om
Wi00=1.3850 NT Pt500 W = 1,3850

Kananbl n3mMepeHusa nasrneHusA

MakcunmarnbHoe namepsaemMoe gaBreHne u na 7,60 Mna
1-6
AnanasoH paboTbl TOKOBOro Bbixoa 4-20 mA

Ona vmnynbcHbiX BxogoB Ne1-Ne6 3agjaeTca nacCUBHBIA PeXUM
paboTbl NOCPEeACTBOM 3aMblkaHUS MNepeMbl4KaMW  KOHTaKTHbIX nap
J1-J12.

Mocne HacTpourkn kaHanbl Ne3-Ne6 nsamepeHus pacxoga, Temnepa-
TYpbl U AaBreHns NnporpamMmmHo oTkntovatotea: NMpeobpasoBatenu - - -,

rel_tsrv.027_docl.7
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