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HacTtoawun AOKyMEHT pacnpoCTpaHAeTCa Ha TENSIOBbIYNCIIUTENb
«B3NET TCPB» wmogndukauum TCPB-02 wucnonHennn TCPB-023,
-023M un npegHasHaveH ONA O3HAKOMIEHUsS MOJSib30BaTESNI C YCTPOU-
CTBOM TEMNSIOBbLIYUCIINTESNA U NOPALKOM ero akcnnyaTtaumn. Yactb | co-
AEPXUT TEeXHUYECKOEe OMnucCaHme M WMHCTPYKUMIO MO aKchnyatauuu, a
YyacTb || — MeToanKy NOBEPKN TENSOBLIYNCIIUTENS.

B cBs3n ¢ nocTosiHHOM paboTon Mo ycoBEpLUEHCTBOBAHMIO NpUBOo-
pa B TEMSOBbLIYNCIIMTENE BO3MOXHbI OTIMYMSA OT HACTOSALLLErO PyKOBOA-
CTBa, HE BNUAIOLLME HA METPOSIOrMYECcKMe XapakTePUCTUKMN U YHKLMO-
HarnbHblE BO3MOXXHOCTM Npmnbopa.

MEPEYEHb NPUHATBLIX COKPALLEHN
KK - XnaKkokpucTannmyecknin nHankaTop;

HC - HewTaTHasa cuTyauus;

HCX - HOMMHanbHasa cTaTU4ecKasl XxapakTepucTmka npeobpa3oBaHns;
na - npeobpasoBaTenb AaBneHUs;

MK - NepcoHarnbHbIA KOMMNbLIOTEP;

no - nporpammHoe obecneveHme;

P - npeobpasoBartenb pacxoaa;

nT - NpeobpasoBaTtenb TemMnepaTypsbl;

My3 - «[llpaBuna yctponcTea aneKkTpoyCTaHOBOKY;
cy - CEPBUCHbIN LEHTP;

B - TensIOBbIMUCINTEND;

TNC - tepmonpeobpasoBaTenib CONPOTUBIIEHNS;
TCy - TensI0CYETYUK;

Y3P - ynbTpa3BykoBOMW pacxoaoMep;

cIi| - 3KcnnyaTaunmoHHaa OKYMEeHTaUuUs;

OMP - anekTpoMarHUTHbIA pacxogoMep.

NMPUMEYAHWME. Bug HanmeHoBaHUA unnm o003HAYeHUs, BbINOM-
HEHHOro B TEeKCTe M Tabnmuax XupHbiM WpudToM, Hanpmumep: Touka,
COOTBETCTBYET ero oTobpaxkeHuto Ha gucnnee npubopa.

* * %

» Tennosbiqucriumens «B3JIET TCPB» 3apeaucmpuposaH 6 [ocydap-
cmeeHHOM peecmpe cpedcme usmepeHuti PO rnod Ne 27010-09 (ceu-
oemenibcmeo 06 ymeepxOeHuu mura cpedcme  u3mepeHul
RU.C.32.006A Ne 35190).

» Tennosbiqucnumens «B3JIET TCPB» coomeemcmeayem mpebogaHu-
M HOpMamueHbIX OOKYMEHMO8 [0 351ieKmpoMa2HUmHoU coemecmu-
mocmu u 6e3ornacHocmu.

» Tennosbiqucnumens «B3JIET TCPB» pa3speweH K npuUMeHeHUr Ha y3-
Jlax yyema mennoeol 3Hepauu.

e Tennosbiqucnumenes «B3JIET TCPB» pa3peweH K MpUMEHEHUK Ha
npou3gsodcmeeHHbIX 0b6bekmax 8 coomeemcmeuu ¢ rpasunamu rpo-
MbiweHHou 6e3onacHocmu.

YpocTtosepsiowme JOKYMEHTbI pa3MeLLieHbl Ha canTte www.vzljot.ru
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.Tennosblumncnutens «B3JIET TCPB» npegHasHayeH ans ucnosnb3oBa-

HUSA Ha y3nax yyeTa TenrnoBOW 3HEepPrun C Lenbio 3MepeHns napameT-
POB TEMMOHOCUTENA U NPEeACTaBNeHUsa AaHHbIX Mo NoTpebneHuo Ten-
No- 1 BOJIOPECYPCOB.

Tennosbluncnutens cootsetcteyetr OCT P 51649-2000, peko-
mMeHgaumam MU 2412, MU 2573, MO3M R75 n gpyron HoOpMaTUBHOM
AOKYMeHTauuu, pernameHTumpytowen TpebosaHus kK npubopam yyera.

1.1.2.Tennosblducnutens «B3JIET TCPB» ucnonHeHun TCPB-023, -023M

obecrneyvBaer:

n3mepeHne C NOMOLLbI0 NEePBUYHbIX Npeobpa3oBaTenen TeKyLmxX 3Ha-
YeHu pacxofa, TemnepaTtypbl U AaBrneHUs B 6-TM HE3AaBUCUMbIX TOY-
Kax namepeHus (Tpybonposoaax);

onpeneneHme TeKyWUX U cpedHuX 3a UHTepBan apxMBMPOBaHWUS 3Ha-
YEeHWU NapaMeTPOB TEMMOHOCUTENS B 6-T1 pacyeTHbIX KaHanax;

- onpegeneHune 3Ha4YEeHUN TENSIOBON MOLLHOCTU U KONIMYeCTBa TENMOThl B

3-X TennocucTemax;

BBOA NPW HEoGX0OMMOCTM U UCMONb30oBaHMEe B pacyeTax AOroBOPHbIX
3HaYeHU NapamMeTpoB TENNOHOCUTENS;

npuemM no nocrnegoBaTtenbHOMY UHTEpPdENCY N UCMNoNb3oBaHNE B pac-
yeTax TEKYLLUNX 3HaYeHU TeMnepaTypbl HA UCTOYHMKE XONOAHOW BOAbI;

BO3MOXHOCTb MPOrpaMMHOro KOHUIypMpoBaHUA CUCTEMbI U3MEPEHNS
N anropMTMOB pacyeTa C y4eTOM BuOa KOHTPONMPYEMOWN TennocucTe-
Mbl 1 HabBopa ncnonb3yemMbix NEPBUYHbLIX NpeobpasoBaTenen pacxoaa,
TemnepaTypbl U AaBMNEHWS;

BO3MOXHOCTb OpraHv3aumu Tensoyyeta B OOHOW TENnocucTeMe Kak B
OTOMUTENbHLIN, Tak U B MEXOTOMNUTENbHbLIA CE30H C aBTOMaTUYECKUM
nepeknt4YeHnemM Ha COOTBETCTBYIOLLMIA anropuTM pac4yeTa;

apXuBMpOBaHMWE B 3HEProHe3aBMCUMOW NamsTM pe3ynbTaToB U3Mepe-
HWI, a Takke YCTaHOBOYHbIX NApaMeTpOB;

- BejleHune XypHana 4enucTsumn oneparopa,;

WHAMKALUMIO U3MEPEHHbIX, PacYeTHbIX, YCTaHOBOYHbLIX U apXMBUPOBaH-
HbIX NapamMeTpOB;

BblBO4 pe3ynbTaTOB M3MepeHUd B BuAe 4YaCTOTHO-UMNYIbCHOINo wunn
J1Or’M4ecKoro curHana,;

BbIBOA U3MEPUTENbHON, MarHOCTUYECKOW, YCTAHOBOYHOW, apXNBHOW Y
apyron vHdopmaumm 4yepes nocrnegoBaTesnibHbin MHTEepdenc RS-232
nnn RS-485, a Takke yepes nHtepgenc Ethernet;



- aBTOMATMYECKUM KOHTPOSfb M MHOMKALUUIO Hanuyusi HEUcrnpaBHOCTEN
B3aMMOAENCTBYOLWNX MNpeobpasoBaTtenen M HewTaTHbIX CUTyauun B
TennocuctemMax, a Takke onpegeneHve, MHOMKaUMIo 1 3anucb B apxu-
Bbl BpEMEHM HApaboTKN 1 NPOCTONA ANS KaXXaon N3 TENNOCUCTEM;

- YCTAHOBKY KpuTepusa dukcauMm u BuMaa peakuumn TensoBbIYUCTIUTENS
(TB) Ha BO3MOXHbl€ HEUCNPAaBHOCTM NN HewTaTHble cutyaumm (HC);

- 3aLUUTY apXMBHbIX U YCTAHOBOYHbIX AaHHbLIX OT HECAHKLIMOHUPOBAHHOMO
AocTtyna.

1.2. TexHNn4YeCcKne xapakTepuCTuKun

1.2.1. OCHOBHblE TEXHUYECKME XaPaAKTEPUCTUKN TEMMNOBLIYMCIIUTENSA NpUBE-
JeHbl B Tabn.1.

Tabnuua 1
HavnmeHoBaHVe napameTpa 3HayeHve napameTpa Mpum.

1. KonnyecTtBo TOYEK N3MEPEHUSA KAXKAOIO U3 NepBuY-

HbIX MapamMeTpoB (pacxoda, Temnepartypbl, AaBre-

HWS) Jo 6
2. KonnyecTtBo KOHTPONUpyeMbIX TENNOCUCTEM 0o 3 Mpym.1
3. lnanasoH namepeHns cpeaHero o6BbLEMHOro pacxo-

na, My ot 0,01 go 1 000 000
4. lnanasoH namepeHusa temnepaTtypsl, °C oT munHyc 50 go 180 Mpym.2
5. [lnanasoH namepeHnst pa3HoCT1 TemMmnepaTyp B No-

garowiem n obpatHom Tpybonposogax, °C ot 1 oo 180
6. [lInana3oH namepeHusi gasnexusa, Mla otr0p002,5
7. HanpsaxeHue nutaHua =24 B Cm.n.1.24
8. NoTpebnaemas MowHOCTb, BT He Gonee 2,5 Mpum.3
9. CpeaHss HapaboTka Ha OTKas, 4 75 000
10. CpegHui CPoK Cnyx0bl, NeT 12

NMPUMEYAHUA.

1. B cnyyae opraHusauun B OOHOW M3 TEMNOCMCTEM Tenroyyeta ¢ aBTo-
MaTUYECKUM MepekrioYeHnemM anroputMa pacyeTta npu nepexone oT
OTOMUTENBHOIO CE30Ha K MEXOTOMUTENbHOMY U 0OpPaTHO KONMUYECTBO
KOHTPONMPYEMbIX CUCTEM He Bornee 2-X.

2. BoamMOXHO u3mepeHve W apxuBMpoOBaHWE TemnepaTypbl HapyXHOro
BO3Jyxa Mpu YKOMMMekToBaHun TenrocyeTymka (TCY) cooTBETCTBYIO-
wnm TepmonpeobpasoBaTtenem conpotusnenus «B3JNET TMCx» (TMNC).

3. bes yyeta mMowHOCTKU, NoTpebnaemon nogkntoveHHbIMK K TB npeobpa-
30BaTendAMM pacxoa, AaBneHus U AoONOSHUTENbHbIM 000pyaOBaHMEM
(MogemoMm, NpUHTEPOM U T.4.).



1.2.2. TennoBbluMucnMTenNb o0becneyYmBaeT 3ANEKTPONUTaHne MNOCTOAHHBLIM
HanpsbkeHnem 24 B + 1 % 0o wecTtn gatynkoB AaBneHus nNpu Toke Ao
20 MA Ha gaTymMK M OO LWEeCTM OaTyMKOB pacxoda npu MOLWHOCTM Mo-
Tpebnenus ao 3 BT Ha gaTuuk.

1.2.3. TennoBbluMcnnMTens obecneynBaeT XxpaHeHUe pesynbTaTtoB paboTbl B
apxvBax:

- yacosoM — 3a 1500 npeablayLwmx Yacos (62,5 npeablayLmnx cyToK);
- CYTOYHOM — 3a 366 npenblayLmx CyTOK,;

- MeCA4YHOM — 3a 48 npeablayLLUnx MecsLes;

- XXypHane gencteuin onepatopa — go 2000 sanucen.

BpeMFI COXPaHHOCTU apXMBHbIX, @ TakKke YCTaHOBOYHbLIX AaHHbIX
npn OTKINK4YEHNN BHELLHETIO NUTAHUA — HE MEHEE 1 roga.

1.2.4. OnektponuTtaHne TB [OMKHO OCYLWECTBNATbCS CTabMnM3MpPOBaHHbIM
HanpskeHMeM MNOCTOAHHOIO TOKa HanpsikeHMem U3 guanasoHa
(22-29) B ¢ ypoBHeM nynbcauun He 6onee £1,0 %. lNutaHme oT cetu
220 B 50 Ny obecneunBaeTcss C NOMOLLb UCTOYHMKA BTOPUYHOIO Mu-
TaHus.

1.2.5. YCTONYMBOCTb K BHELLUHMM BO3OEWNCTBYHOLLMM (pakTopam TennoBbIYUC-
nutensa B paboyem pexnme:

- Temnepatypa ot 5 go 50 °C;

- OTHOCUTENbHasa BRaxHOCTb - He 6onee 80 % npu TemnepaTtype OO
35 °C, 6e3 koHageHcaumn Bnaru;

- aTMocepHoe gasnenue ot 66,0 go 106,7 kla;
- Bubpaums B guanasoHe ot 10 go 55 Ny ¢ amnnutygon oo 0,35 mm.
CteneHb 3awmTbl TB cootBeTcTByeT koay IP54 no TOCT 14254.



1.3. MeTponornyeckme xapakrepucTuku

Mpenenbl gonyckaeMbiX OTHOCUMTENbHbLIX MOrPELUHOCTEN TEMNMOoBbI-
YuCnMTENs NPU U3MEPEHMUM B 3aaHHOM Auanas3oHe, MHOUKaLuun, peruv-
CTpauuu, XpaHeHnn 1 nepegaye pesynbTaToB U3MEPEHWUI:

- cpegHero obbemHoro (mMaccoBoro) pacxoga, obvema (maccbl) —
+0,2 %;

- Temnepatypbl — = 0,2 %*,

- pasrieHnsa — + 0,5 %;

- KonndectBa TennoTbl — £+ 0,5 %;

- BpeMeHU paboTbl B pa3nnyHbix pexxmmax — + 0,01 %.

* - pas3HOCTb OTHOCUTESbHbIX MOrPELLUHOCTEN COrfacoBaHHbIX MO MorpeLu-
HOCTSIM KaHanoB M3MepeHus TemnepaTtypbl No mMoaynio — He Gonee
0,1 %:

Mpn paboTe TennoBblMMCINTENA B COCTaBe TennocyeTymka
«B3JIET TCP-M» c wucnonb3oBaHMem npeobpasoBaTenen pacxona,
TemnepaTtypbl U OaBreHusi, ykaszaHHblx B N.1.5.1, oTHocuTEmNbHbIE MNO-
rPELUHOCTM NPU N3MEPEHNN, NHOVKALMW, PETUCTPALMN, XPAHEHUN 1 ne-
pegade pe3ynbTaToB U3MEPEHUN KONM4ecTBa TennoTbl COOTBETCTBYIOT
knaccy C no FOCT P 51649-2000.



1.4. CocTaB

CoctaB TB npu noctaBke — B COOTBETCTBUM C TabnN.2.

Tabnuua 2

HanmeHoBaHMe 1 ycrnoBHble 0603HaYeHUS Kon-Bo IMpnmedaHne
1. TennoBblYUCANTEND 1 Mpumevanue 1
2. ACTOYHMK BTOPUYHOIO nuTaHusa =24 B 1 Mo 3akasy
3. KomnnekT MOHTaXHbIN 1 Mpumevaxne 2
4. MNacnopTt 1
5. PykoBoacTteo no akcnnyarauuu, J.l, 1l 1

NPUMEYAHUA.

. [pu BbINyCcke 13 Npon3BOACTBA BbLINOMHAETCHA TUNOBAs HacTpouKa Ka-
HanoB M3mMepeHus pacxoa, TemnepaTtypbl U OaBNeHUs TennoBbIYUC-
nntens. NapameTpbl TUMNOBOW HACTPOMKM NpuBedeHbl B [NpunoxeHun
E. lNo 3aka3sy B kaHanax namepeHns mMoryT OblTb 3agaHbl gpyrue 3Have-
HUSA NapamMeTpoB HACTPOWMKN.

2. CocTtaB — B COOTBETCTBMM C 3aka3oM. B komnnekr MOryT BXOAUTb: Ka-

6enu ceasm TB ¢ npeobpasosatenem pacxoga (MP), npeobpasosaTte-
nem Temnepatypbl (MT) wn/unu npeobpasosatenem pasnenus (M4);
AnvHa kabenewn no 3akasy n3 Tunopsaa: 6, 12, 20, 30, 40, 70, 100, 150,
200 m.

JkcnnyataumMoHHas JOKyMEeHTauns 1 KapTbl 3aKkasa Ha AaHHoe U3-
Aenve v Opyryio npoaykuuio, Bbinyckaemyto cdupmon «B3JIET», pas-
MeLLeHbl Ha canTe no agpecy www.vzljot.ru.

Tam xe pasmMelleH nakeT nporpamm «YHuBepcanbHbIM NPOCMOTp-
LLMK», BKIIOYMAKOLWMA B CBOW COCTaB MHCTPYMEHTarbHYy nporpammy
«MoHuntop B3net TCPB-023» ans paboTtbl ¢ npubopom no nocnenosa-
TenbHbIM UHTepgencam RS-232, RS-485 un untepdenicy Ethernet.


http://www.vzljot.ru/

1.5. YcTpoucTtBo n pabota

1.5.1. MpuHUKN paboTbI

1.5.1.1. Tennosbluucnutenb «B3JIET TCPB» ucnonHennn TCPB-023, -023M
npencrasnser cobon MWKPOMNPOLLECCOPHbIN N3MEepPUTESIbHO-
BbIYNCIIUTENBHbIN BIOK C XNAKOKpUCcTannmyeckum nHamkatopom (XKKN)
N KHOMOYHOW NaHesnbo ynpaBneHus.

MpuHumnn gencteua TB ocHOBaH Ha M3MepeHUN NepPBUYHbBIX Napa-
METPOB TENSIOHOCUTENS C MOMOLLBbIO npeobpasoBaTenen pacxoaa,
Temnepatypbl, AaBneHna n obpaboTke pe3ynbTaTtoB U3MEPEHU B CO-
OTBETCTBMU C BblIOpaHHbIM anroputMom. CTpyKTypHasa cxema TensnoBbl-
yncnuTens npmeeneHa Ha puc.1.

NnoToKa

TennoBbluMcnuTenb
Moaynb 06paboTku AaHHbIX
WHaukaTop Knasnatypa
A A
- » RS-232
KoMBrHpoBaHHbIN < » RS-485
MOAyIL . OuckpeTHbIn
MnaTa BbluucnuTENS > BbIXOA
oo T T T T 1
| Mogynb Ethernet &> Ethernet
L]
A
Y Y
MnaTa BUM | =24 B
usMepuTens - |
A MUcTouHuk
BTOPUYHOroO
Mo.qynb nUTaHuA
KOMMYyTaLuun L *
KommyTaunoHHas nnarta ~220B 50y
AAAAAA AAAAAA AAAAAA A
R T T A Curvan
U @ E  E e vanpaaners
= 1= 1= 1= 1= 1=
[ [ Lol Lol Lol Lo
L1 L1 L1 L1 L1 L1

BUI — ecmpoeHHbIU UCMOYHUK 351eKmMporumaHusi;
[P, 14, INT — npeobpa3zosameru pacxoda, 0asrieHuUsi, memriepamypeil.

Puc. 1. CTpykTypHasa cxema TennoBbIYUCIIUTENS.
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TennoBblYUCIUTENb BbINOSMHSAET:

- npeobpasoBaHne n 06paboTKy CUrHamnoB, NOSTYYEHHbIX OT NEPBUYHbIX
npeobpasosatenen (MNP, MT n MAa);

- BTOPWUYHYI0O 06paboTKy M3MEPEHHbIX 3HAYEHMI MapamMeTpPoB U BblYUC-
neHne TennoBbIX NapamMeTPoB Mo YCTaHOBIEHHbIM (dOpMYynaM pacyeTa;

- apXMBUPOBaAHME N XpaHEHMEe B SHEProHe3aBMCMMOM NaMaTU pesynbTa-
TOB U3MEPEHUN, BbIYMCIIEHMIA U YCTAHOBOYHbIX NapaMeTpOB;

- BbIBOJ U3MEPUTENbHOWN, apXMBHOW, ANArHOCTUYECKON U YCTaHOBOYHOM
nHdopmauum Ha aucnnen XKW n yepes nHtepdenc RS-232 (RS-485),
Ethernet;

- ynpasrieHne AUCKPETHbIM BbIXOO0M,

- aBTOMaTMYECKUIN KOHTPOMb U MHOMKAUMIO HanNn4usi HEMCNpaBHOCTEN U
HewTaTHbIX CUTyaLMi (HELTaTHbLIX PEXUMOB paboTbl TENSIOCUCTEM).

XKW obecneunBaeT BbIBOA YeTbIpEX CTPOK andaBUTHO-LMGPOBOW
nHdopmauum npu 20 cumeonax B CTpoke. [epnon obHOBNEHUS TeKy-
wen nHgopmauum Ha XKKW coctaenseTt 2 ¢. PaspagHocTb MHanKaumm
napamMeTpoB Ha gucnnee TennocyeTynka npueegeHa B Tabnuue B.1.

1.5.1.2. ina noctpoeHnsa Ha 6a3e TB Ttennocdetymka HeobxoguMoO MCNOMb30-
BaTb nNpeobpasoBatenu pacxoga (TemnepaTypbl, AaBneHNs), cornaco-
BaHHble C TENNOBbIYUCAUTENEM MO TEXHUYECKUM MU METPONOrMYeCcKUm
XapakTepucTukam.

B kadvectBe NP B komnnekte ¢ TB moryt ucnonb3oBartbcs cneny-
towmne nsgenus gupmol «B3JET»:

- aNeKTpomarHuTHble pacxogomMepbl-cHeTynku (OMP) «B3JTIET OP»;
- yNbTpa3BykoBble pacxogomepbl-cyeTunkn (Y3P) YPCB «B3JTIET MP».

OnuncaHne npuHUMNaA OENCTBUA N TEXHUYECKME XapaKTEPUCTUKK
nepeyncrieHHbix MNP npuBeaeHbl B COOTBETCTBYIOLEN SKCNIyaTaunoH-
HOW JokymeHTauuu (3).

OnuHa nuHnn ceasmn SMP — TB n Y3P — TB moxeT 6biTb A0 300 M.
Kpome Toro B kayectBe 1P MoryT ncnonb3oBatbcs cneayoLmne pacxo-
Aomepbl ¢ TpebyemMbiMy METPOSIOrMYecKMMN XapakTepucTukamm n c
UMNYNbCHbIM BbIXOAOM, KOTOPbIA COOTBETCTBYET MO 3NEKTPUYECKUM
napameTpam umnynbcHomy Bxogy TB: BOIIMC-CP, B3MNC-TW, MMbB-2,
BCT, BMI, OCBW, PY-2, CBOM, BPTK, PM-5, NMP3M, TOM, SKM,
SONOFLO, VA, ETHI, Cosmos WP, UFM.

MakcumarnbHasa anvHa ceasu TB ¢ ykasaHHbiMK [1P onpepgenseTcs
TEXHUYECKUMM XapaKTepUCTUKaMn UCMorib3yemMoro pacxogomepa u na-
pameTpamMu NMMHUN CBA3MW.

B kadectBe 1P B ogHOM TensiocHeTynke MOryT UCMOSb30BaTbCA
pacxogomMepbl pasfnyHbIX BUAOB U TUMOB.
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1.5.1.3. B komnnekte ¢ TB B kadectBe 1T MoryT ncnonb3oBatbcs nogobpax-
Hble B napy TepmonpeobpasoBaTenn CONpOTMBIIEHUSA NNATUHOBLIE:

- obnagawowme O4HOW M3 HOMWHANbHbIX CTaTUYECKUX XapaKTepUCTUK
npeobpasoBaHusa (HCX), ykazaHHbIx B Tabn.3;

- nmerLme Tpebyemble METPOSIOrMYECKNE XapaKTEPUCTUKN;
- obecneumBaroLmMe NOAKNIOYEHNE MO 4-NPOBOLAHON CXEME;
- YOOBMETBOPSOLLNE YCNOBUAM MPUMEHEHUS.

Ta6nuua 3
HomuHaneHoe sHaqeHve YcnosHoe 0603HaueHne HCX
COI'IpOTVIBJ'IeHVIFl
Tepmonpeobpasosarens no FOCT 6651-94 no FOCT 6051-2009
npn 0 °C, Ry, Om
TepmonpeobpasoBaTtenu NnaTMHOBbIE
100 100M, Pt100 W;q = 1,3850 Pt100 o = 0,00385- °C*
Pt'100 Wigo = 1,3910 100M o =0,00391-°C*
500 50001, Pt500 W,q = 1,3850 Pt500 o = 0,00385. °C*
Pt'500 Wigo = 1,3910 500 o = 0,00391- °C*
1000 10000, t1000 W00 = 1,3850 Pt1000 o = 0,00385.°C*
Pt'1000 Wi = 1,3910 1000M ¢ =0,00391-°C*
TepmonpeobpasoBaTtenu MeaHble
50 50M, Cu50 Wiqp = 1,4260 -
Cu'50 Wi = 1,4280 50M o =0,00428. °C*
100 100M, Cul00 Wiqp = 1,4260 -
Cu'100 Wi = 1,4280 100M o =0,00428.°C*

NMPUMEYAHUE. Npn ncnonb3oBaHnn B KOMMEKTEe C TENSIOBbIYNUC-
nntenem TepmonpeobpasoBaTenen ConpoTUBNEHUS MeOHbIX C HOMM-
HanbHbIM 3Ha4yeHneMm Ry=50 OM mMeTponornyeckne xapakTrepucTmukn He
rapaHTUpYTCS.

B komnnekte ¢ TB moryT ucnons3oBatbca NT tnna «B3J1IET TI1Cy»,
KTOTP, KTCI-P, KTCMP-001, TMT-1(-15), TMNT-1(-15), TCI1-P, MeT-
paH-205.

1.5.1.4. B komnnekte ¢ TB moryT 6bITb ncnonb3oBaHbl M pasnuyHoro tvna,
n3mepswmne oTHocuTenbHoe (M30bITOYHOE) AaBneHue, uMetolme
YHUPULMPOBAHHBIN TOKOBbLIM Bbixod B AnanasoHe 0...5, 0...20 wnu
4...20 MA n oTBevawwme 3agaHHbIM TpeboBaHWAM MO TOYHOCTU U
ycrnoBusiMm npumMeHeHusi: Metpan-100, M1, MM1, M2, M3,
4341-242 «JUMO», KPT, NAan-M, COB-UN-A, KOPYHLA, 415-OW.

MakcumanbHaa gnuHa ceasn TB-T onpenenserca TeXHUYeCKuMmmn
Xapakrepuctmkamm ncnonb3yemoro N n kabens ceasu.

MuTtanne MO moxeT ocywecTBnNATbCA Kak oT TB, Tak u oT otaens-
HOrO0 MCTOYHWMKA NUTaHWUSA. BHYTpEeHHUN MCTouHMK obecneymBaeT nuta-
Hue wecTtu MNA.
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1.5.2. Cuctema usmepeHus

OTnnunTEnbHBIMU OCOOEHHOCTSIMU MOCTPOEHUSI CUCTEMbI U3Mepe-
HMa Ha 6ase Tennosbluucnutena «B3JMIET TCPB» ucnonHeHuwn
TCPB-023, -023M sBngawoTcs:

- nepapxmyeckasi opraHmsauusi BbiMOSIHEHNA U3MEPEHN U BbIYUCIIEHNN;
- BO3MOXHOCTb MMBKOro NporpaMMHOro M3MeHeHus KoHdurypaumm name-
pPUTENbHOW CUCTEMBI;

- BO3MOXXHOCTb MPOrpamMMmpoOBaHUs anroputMa pacyeta napameTpoB B
KOHTPONMpyeMbIX TensiocucTemax;

- BO3MOXHOCTb NMPOrpamMMHOro 3agaHusa ycnosun omkcauum HelwTaTHbIX
cuTyaumn n peakumi TB Ha ux nosiBneHwe Ons Kaxgow 13 Tennocu-
cTeM.

CTpyKTypa OCHOBHbIX W3MEPEHUA WU pPacHeToB, BbLINOSHAEMbIX B
TENnoBbIYMCINTENE, NMPUBEAEHA HA PUC.2.

neP1| .. | NP6 am | ... | OT6 not1| .. | NAae
v v v 1] v v
Toukun n3amepeHus
N3mepeHue k=16
H
Qu & P <
1] 1] v
BuiuncneHue KaHanb!l pacyeTHble
- n=0,1..6 0
m n gor
En = ;gi' Ej; ::qac n gqac n t
n~ T\l cyTn cytn n gor
an:Qvn'pn tmecn Pmecn P
n gor
m, = erm "t dT i, j - MHAEKCbI TOYEK U3MepeHus t
E’r <
Vn = I Qv n’ aT
0
Y
Tennocucremsl
N=1..3
CurHan
Bbiuncnenne Yuer Hanpasn.
MOTOKa
E1 N Tpa6 N
E2, T"p N
E3N THc 1(2,3)N
T
w1(2,3), =J E1(2,3), - dT
0
v
TW = W3, +() W3, +() W3, Wrorosble aaHHble

20e H — nepenad no ebicome mMexdy mecmom ombopa 0asrieHuUss U Mecmom pas-

meuweHus MN;
Qi ndozr th soes Pnoos — 002080PHbLIE 3HAYEHUS rapamMempos;
twe — memnepamypa xor00HoU 800bi, usmepsieMasi Ha UCMOYHUKE.

Puc. 2. CTpyKkTypa OCHOBHbIX U3MepeHun u pacyeToB B TB.
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Orlpep,eneva MCcnoJib3yeMblX NMOHATUN.

«To4yka namepeHmsa» — MecTo (Tpybonposoa) pasmelleHus npe-
obpasoBarenen nepBUYHbLIX NapamMeTpoB: pacxoda 00 beMHOro, Temmne-
paTypbl U gaeneHus. TB nmeet BO3MOXHOCTb obecneymBaTb paboTty no
6-Tn TOUYKaM U3MePEHU AN Ka4oro BMaa napamMmeTpa.

B TennoBbluMcnuTene touyka M3MEPEHUs XapakTepuayeTcs Habo-
POM U XapaKTepUCTUKaMU UCNONb3yeMbIX AaTYMKOB. [opsagkoBbid HO-
Mep «ToYkn» (K = 1...6) CnyxuT nHaekcom ans o6o3HavyeHnsa napameT-
pa.

Mpu HeobxogmmocTn MoXeT ObiTb 3agaH nepenag Mo BbICOTE
mMexay mectom otbopa aaBneHust Ha TpybonpoBode M MECTOM pa3me-
wenua Ma.

«KaHan pacyeTHbIN» — 3TO COBOKYMHOCTb AaHHbIX O NapameTpax
TENNOHOCUTENS B OTAENbHOM BETBU TEMNOCUCTEMbI, PACCHUTaHHbIX Ha
OCHOBaHWN U3MEPEHHbIX U OOrOBOPHbLIX 3HAYEHU NEePBUYHBIX Nnapa-
METPOB M WCMNOMb3yeMbIX B pacdeTe pe3ynbTUpPYHLUX napameTpoB
Tennocuctembl. TB nmeet 7 «kaHanosy», rge 6 «kaHanos» (n = 1...6)
onpegeneHbl MakCMManbHO BO3MOXHbIM KONIMYECTBOM TOYEK M3Mmepe-
HUSA, a B 7-oM «kaHane» (n =0) moryT 6bITb 3agaHbl 4OrOBOPHbIE Na-
pamMeTpbl NCTOYHMKa XONO4HOW BOAbI.

Kpome Toro, B TB umeeTtca BO3MOXHOCTbL Npuema no nocnegosa-
TeNnbHOMY UHTepdEeNCy U NCNOSb30BaHME B pacyeTax TeKyLlero 3Hadve-
HWSA TemMnepaTtypbl, U3MEPAEMON HA UCTOYHUKE XONOOHOW BOAbI.

Mo «Tennocuctemon» nogpasyMeBaeTcs cCMCTEMa pacyeTta Ten-
na gns KOHTPONMPYeMON TENNOCUCTEMbI, coAepKallen B obem cny-
Yae nogaroLwwmin (noasoaaLmMn) n obpaTHbIN (0TBOASALLNI) TPyOONpOBO-
Abl. B KayecTBe UCXOAHbBIX JaHHbIX ONS pacyeTa napameTpoB B Tenno-
CUCTEME MCNOSb3YTCA pacyeTHbIE AaHHble «kaHanoB». TB obecneuun-
BaeT pacyeT napameTpoB B 1...3 Tennocucremax, kaxaasa n3 Kotopblx
MOXET ObITb NPOM3BOSILHO MOCTaBMEHA B COOTBETCTBME OAHOM U3 3-X
KOHTPOSMpPYyeMbIX TEMNSTIOCUCTEM.

Mpwn opraHmnsaumn TensoydeTa B OAHOWN KOHTPONMPYEMOWN TeNsIocu-
cTeMe C aBTOMaTU4YeCKUM MepekrntovYeHnemM anropuTtMoB pacyeTa B
OTONUTENbHBLIA / MEXOTONUTENbHbIA Ce30H pacyeTHble Tenrocucte-
ma 1 n Tennocucrtema 2 1Cnosb3yOTCA COBMECTHO AS19 pacyeTta Ten-
na OAHOW KOHTponimpyemown Tennocuctembl. Npu atom Tennocucre-
Ma 3 MOXeT ObITb MCNonb3oBaHa Ans pacyeTa Tenna BO BTOPOWN KOH-
TPOSIMpyemMoun TennocucTeme.

«ATtoroBble paHHble» — CyMMapHOe KOMUYeCTBO TennoTbl Mo-
TpebneHHoe (0TNyLEHHOE) B HECKOSIbKUX TENTOCUCTEMAX.

MepeyeHb NapameTpoB, onpeaensemMblx B TennoBbluucnnTene, nx
0003Ha4YeHNss M pasMepHOCTU NpuBeAEHbl B Tabn.4, pa3psagHOCTb MH-
avkaumn — B NpunoxexHnn B.

[MepeveHb YCTAHOBOYHbLIX MapamMeTpoB, UHOULMPYEMbIX B MEHIO
Touka x, Kanan x, Tennocucrema x, UtoroBble aaHHble, nx 0603Ha-
YeHus N pasmepHoOCTU npuBeaeHsbl B Tabn.B.2 MNpunoxenus B.
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AnropuTmbl pacyeTa KonmyecTBa TennoTel 3agatoTca B TB B 3aBu-
CUMOCTW OT KOHdurypauum tennocmuctem(bl). MNpu atom BeiGOp KONMye-
CTBa M COCTaBa U3MepsieMblX U OOrOBOPHbIX NapamMeTpoB, Heobxoau-
MbIX OJI9 pacyeTa, BbINOSHAETCA B COOTBETCTBMM C U3MEPUTENBHOMN
CXEeMOW, T.e. B COOTBETCTBUM C pacnpeneneHneMm namepuTenbHbIX To-
4yek no TpybonpoBogamM KOHTPOSIMPYEMOW TENNOCUCTEMBI.

ANropuTM pacyeTa KonuyecTtBa TennoTbl ANs Tennocuctemsl 3a-
AaeTcsi ¢ NOMOLLbIO Tpex hopmyn:

- popMyrnbl pacyeTa KonuMyecTsa TEMMOThl B NoJawolem TpyGonposoae

W1,
- popMynbl pacyeTa konuyecTBa TennoTbl B obpaTtHom TpybonpoBoae
W2;
- (bopMynbl pacyeTa NoTpebneHHoro (OTNyLWeHHOro) KonnuyecTea Tenmno-
Tol W3.
Ta6bnuua 4
MapameTp | O6o3HayeHve | Mpum.
Touka k
Pacxop o0beMHbIN [M3/q, n/MUH] Qv
Temnepartypa [°C] t k=1 6
HasneHve [Mla] P
YacToTa Ha 4acTOTHO-UMMNYIbCHOM Bxoge [Iu] F
KaHnan n
Pacxog maccoBbin [T/4, KT/4] Qm
O6bem [M] V
Macca TennoHocuTens HapacTaloLWnM UTOrom [T, KT] m
n=0,1...6
Temnepatypa (kaHanbHas) [°C] t
[asneHuve (kaHanbHoe) [MI1a] P
MnoTHocTb [kr/m’] p
YpaenbHasa aHTanbnus [KIK/Kr] h
Tennocucrema N
KonnuyectBo TennoTbl HapacTtawowmm ntorom [k, Mkan, TOX,
Tkan]:
- B nogarwem Tpybonposoge w1
- B obpaTHOM Tpybonposoge W2
- noTpebneHHoe (oTnyLEeHHoe) W3
Tennoeas mowHocTb [[[x/M, Mkan/v, MBT, Tx/M, Tkan/J, BT]:
- B nogarowem Tpybonposoge El N=1...3
- B obpaTHOM Tpybonposoge E2
- noTpebnsemas (oTnyckaemas) E3
Bpemsa HapacTalowmm nTorom [4]:
- HapaboTkn Tpa6
- NPOCTOS NPWU HaNM4YnMn oTkasa Tnp
- HanuMuusa HewTaTHon cutyaumm 0(1,2,3) THc0(1,2,3)
WToroBble AaHHbIe
CymMmmapHoe noTpebrieHHoe (0TnyLEeHHOE) KONMYECTBO TEMNOTHI
HapacTalLWmMM UTOFOM B HECKOMBbKMX Tennocuctemax [k, MNkan,
TOx, Tkan] W
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®opmynbl pacdeta W1 n W2 moryT 6biTb BbiOpaHbl U3 cnegytoLue-
ro Habopa, 3anoxeHHoro B namaTtn TB:

W1(2) =0;

W1(2) =m - hj;

W1(2) =m; - h;j—my - hy;

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

W1(2) = (mi —m;j) - hy;

W1(2) = (m; —m)) - (e — hy),
roe i, J, k,n=0,1,...,6.

dopmyna pacyeta W3 MoxeT ObiTb BblOpaHa u3 crneayoLllero
Habopa:

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

KombuHupys BbllenprBeaeHHble (OOPMYIbl, MOXHO YCTaHOBUTb B
TB anropntm pacyeTta, COOTBETCTBYHOLLUNN CTPYKTYPE KOHTPOSIMpyeMoun
TennocucTteme.

CymmapHoe noTpebrneHHoe (OTnyLLEHHOE) KOMMYEeCTBO TEMMOThI
ANs HECKOMNbKMX TennocmucteM W MOXeET ObiTb paccumTaHo B COOTBET-
cTBUKU C hopMynon u3 crneayroLlero 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;
YW =W31 + W32,

W = W31 + W33;

YW =W32 + W33;

W =0,

roe W31, W32, W33 — notpebneHHoe (OTnyLieHHOEe) KONM4YecTBOo Ten-
NnoTbl B NEPBOU, BTOPOU N TPETLEN TENNTOCUCTEME COOTBETCTBEHHO.

OaunH 13 BapuaHTOB NporpaMMHON HacTpovku TB ana 3-x Tenno-
cuctem npusegeH B lNpunoxeHun . B aToM Xe npunoxeHuu npmse-
AeH npumep nporpammMHoOn HacTpourku TB npu opraHusaumm Tennoyde-
Ta B OOHOW KOHTPONUPYEMOW TenmnocuctemMe B OTOMUTESbHbLIN U MeX-
OTOMUTENbHbIA CE30H.

B TB npeagycmoTpeH Habop TunoBbix Ans MOCKOBCKOroO pervoHa
dopMyrn pacyeTa Tenna n KpuTepues HelTaTHbIX cuTyaumin. MNepexon K
3TMm opmyram 3agaetcs yctaHoBkou napametpa FJG — pa. Oco-
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GeHHocTn HacTporikm TB gns MOCKOBCKOro pernoHa npuBeneHbl B
MpunoxeHunn K.

BHUMAHME! lpu nepexoge k HacTponkam ansa MOCKOBCKOro pe-
r’MoHa paHee BBeEeHHble (hopMyIibl CTUPAIOTCS.

1.5.3. Perncrpauus pesynbtaTtoB paboTbl

1.5.3.1. PesynbtaTbl namepeHuin N BbIYUCIIEHUIN 3aNUCbIBAIOTCA BO BHYTPEHHME
apXuBbl: 4acOBOW, CYTOYHbIM M MECHYHbIA, UMEeKLWMe OAUHAKOBYHO

CTPYKTYpY.
MybuHa apXx1BOB COCTaBMSsIeT:

- yacosoro — 1500 npegpigyLwmnx yacos (62,5 npeablayLmx CyTOK);
- CYTOYHOro — 366 npeablayLUnX CyTOK;
- Mecsa4YHoro — 48 npeablayLwmnx MecsiLes.

lMepeyveHb apxuBUpyeMbIX NapameTpoB npmeeaeH B Tabn.5.

Tabnuua 5
MapameTp | 0O603Ha4veHNe
Tennocucrema 1(2, 3)

KonuyectBo TennoTbl HapacTawwmum ntorom [FIx, MNkan, TX,
Tkan):

- B nogatouiem Tpybonposoge W1

- B 06paTHOM Tpybonposoae W2

- noTpebneHHasa (oTnyLeHHas) W3
Bpems 3a nHTEepBan apxmeMpoBaHus [u]:

- HapaboTKM Tpab

- NPOCTOSA NPWU HaNM4YUKU oTKasa Tnp

- HanNnuma HewTaTHoW cutyaumm 0(1,2,3) THc0(1,2,3)
CnoBo cocTosiHuA cMm. Tabn.l.2

MpunoxeHus I
CymmapHoe Tenno HapacTawowmm ntorom [F[Ox, MNkan, TOx, Tkan] W
XonoaHas Boaa
Temnepartypa [°C] t
HasneHve [Mla] P
PacyeTHbIn kKaHan 1(2,...,6)
Macca TennoHocuTens HapacTaloLWnM UTOrom [T, KT] m
Temnepatypa cpeAHeB3BeLLEHHAs 3a UHTepBan apXUBMPOBaHNUS t
[°C]
[aBneHve cpegHeB3BeLLEHHOE 3a MHTepBan apxmBuposaHusa [Ml1a] P
O6beM TennoHOCUTENst HapacTaKLLMM UTOrOM [M] V
Bpems apxvBauun Yacbl:MUHYTbI:CEKYHAbI
4yncno-mecsy-rog

KoHTponbHas cymma CRC
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HasHauyeHne apxvBupyeMbix NapaMeTpoB:

- W1, W2 n W3 — cymMmmapHoOe KONIM4ecTBO TensoThl, pacCcYnTaHHoe Mo
dopmMynam, 3aiaHHbIM B KOHUrypaumm TeNSIOCUCTEMbI,

- Tpab — Bpema HapaboTku 3a MHTEpBan apxvBUPOBaHWUS AN LaHHON
Tennocuctemsbl. [laHHble oTobOpaxatTcs B Yacax ¢ TodHocTbio 0,01 va-
ca;

- Tnp — BpemMsa NpocTodA NpW HanmMyum OTKasa UM HewTaTHOW cuTyauum
3a MHTEepBarn apxXxnMBMpoBaHNA AnNs A4aHHOW TENNIOCUCTEMbI — 3TO BPEMS,
B TEYEHNE KOTOPOro Gbinn 3ahmKcMpoBaHbl OTKa3bl NpeobpasoBaTenemn
TemnepaTypbl UM OaBneHusi, 3a4eCTBOBAHHbIX B LAHHOW Tennocu-
cteme NnBo BpeMs HaxoXOeHUs TEennocCUCTeMbl B HELTaTHOW cuTya-
UMK, ecnu B Ka4yecCcTBe BMAA peakuun Ha HewTaTHYK cuTyauuto ycTa-
HoBneH MpocTon cuctembl, BpeMSA HaAXOXOEHUSA TENNOCYETYMKA B pe-
xumax CEPBUC, HACTPOWKA w/unu B BbIKIOYEHHOM COCTOSIHUM;

- THcO, THc1, THC2 1 THC3 — BpeMS HaxoXOEeHUs1 TENSTIOCUCTEMbI B He-
WTaTHbIX cUTyaumsx, obo3HayeHHbIx Homepamn 0, 1, 2 n 3 cooTBeT-
CTBEHHO 3a WHTEpBan apxuBMpPOBaHUS. YYeT BpeMeHW BeaeTcs no
Ka)kgowm TennocnmcTteMe He3aBUCUMO,

- XW — cyMMapHOe KONnM4YecTBO TeNNoThbl B HECKOMbKUX TennocmucTemax,
paccynTaHHoe No 3aaHHOW hopmyre.

MpuopuTteThbl cyeTa BpemMeHn B nopsaake yobiBaHus: Tnp — THcO
— THc1 — THc2 —» THe3 —» Tpab. Cymma BpemeHu HapaboTku wm
BPEMEHM MPOCTOSA B TeYeHME BbIOPAHHOro KaneHgapHoro (OTYETHOro)
nepvoga paBHa ANUTENbHOCTU KaneHaapHoro (0T4ETHOro) nepuoaa.

Mpn BbIKNHOYEHUM NUTaHUA Npubopa M NocnenywemM BKIAOYEHUN
NpPoOn3BOAMUTCA 3aroSfiIHEHWE apXMBOB 3a BPEMS OTCYTCTBUS MUTAHUA
3Ha4YeHNAMKN napameTpoB, 3adPMKCUMPOBAHHbLIMM A0 OTKMoYeHusa TB.
Mpn aTOM BpeMSI NPOCTOSI NO BCEM TEMNMOCUCTEMAM BO BCEX apXMBHbIX
3anucax HapalmBaeTCcs Ha ANUTENbHOCTb OTCYTCTBUS HANPSXKEHUS Mu-
TaHVs 32 COOTBETCTBYIOLLME MHTEPBasbl apXMBUPOBaHUSI.

Kaxxgasi apxuBHasi 3anucb 3akaH4YMBaeTCA WH@opmMaumMen o ee
KOPPEKTHOCTM B BUAE KOHTPOSIbHON CYyMMbI, BbIYMCIIEHHOW NO MeTony
CRC (UMKNn4eckoro KOHTporns n3bbITOMHOCTK), N TEKCTOBOrO coobLue-
HUS O COOTBETCTBUMN KOHTPOSIbHOM CyMMbl TpebyeMoMy 3Ha4EHNMIO.

[aHHble apx1MBOB MOryT ObITb NGO BbiBEAEHDBI HA AUCNNen (Kpome
Mecsi4HOro), Nnbo nepefaHbl NO nocnegoBaTeNbHOMY MHTEpdEeNcy Ha
BHELLHee YyCTPOWCTBO.

MHOoukauus Ha gucnnee apxvMBHOIO 3HadeHuss noboro napameTpa
COMPOBOXOaeTcs HauMeHOBaHMEeM BMAa apxuBa, HOMepa apXUBHOW
3anucu, a Takke 0603Ha4YeHNEM NHTEpPBana apXMBMpPOBaHUS:

- BpEMEHN U gaTbl — A5 4aCoOBOIro apxmBa,
- AaTbl — A4 CYTOYHOIo apxmBa;
- Mecdua — and MecA4YHOoro apxmBa.
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1.5.3.2. lNpouecc mognukaunm 3aHa4eHNn HaACTPOEYHbIX NapamMeTpoB JOMKCHU-
pyeTcsa B XypHane OeucTBui onepaTopa, cogepxatwem go 2000 sanu-
cen. Homep 3anucu nMHOUULMpPYeTCs B KOHUE CTPOKKU, OoToBpakatoLlemn
HauMeHoBaHWe XxypHana. Kaxpgasa 3anucb, nHguumMpyemas Ha aKkpaHe
KK, cocTonT U3 Tpex CTpoK.

3anncb ¢ HyneBbIM HOMEPOM COAEPXKUT MHAOPMALIMIO O TeKyLLEeM
COCTOSIHUM XXypHana:

- 1-9 cTpoKa — BpeMs 1 aaTy co3faHus XypHana;
- 2-9 CTpOKa — KONNYeCTBO 3anucen B XXypHane;
- 3-9 CTpOKa — BpeMs 1 aaTy nocriegHen npousBeeHHON 3anunucu.

Kaxgas nocrnegyowiaa 3anucb CoepXuT uHdopMauuio o Moau-
doMKaLnmM HaCTPOEYHbIX MapaMeTpPOB:

- 1-9 cTpoka — obo3Ha4YeHne MoaudmuMpyeMoro napameTpa u ero 3Ha-
YeHne 10 U3MEHEHUS;

- 2-51 CTpOKa — Bpemsi 1 aaty moandmkauum;

- 3-51 cTpoKka — 0603HaYeHne MoandMLMPYEMOro napameTpa 1 ero HoBoe
3HaveHMe.

Mpn moandmkaumm npubopHOro BpeMeHn wu/unu gatbl nepsas
CTPOKa 3anucu cogepXuT TekcT: Bpemsi uameHeHo.

3anuncu xypHarna JenicTBUin onepartopa, Kak U 3Ha4YeHUss apxnBmpy-
eMblX NMapameTpoB, XPAHATCHA B 3HEProHe3aBMCUMOWN NaMsaTU U coxpa-
HAIOTCA AaXe B criyqyae OTKINIoYeHUs anektponutaHusa npubopa. Name-
HeHVe w/vnu yaaneHve oTAernbHbIX 3anucen XypHana AevCTBUMA He-
BO3MOXHO.

1.5.4. Pukcaumsa HewITaTHbIX CUTyaLUn

1.5.4.1. B TennosbluMcnuTene Ans Kaxgow TennocucteMsbl npegycMoTpeHa
BO3MOXHOCTb 3agaBaTtb A0 4-X yCroBuin pukcaumm (KpUTepmeB OLEHKN)
Hanuuns HewTaTHbIX cutyaumn (HC) n cCOOTBETCTBEHHO peakumi Ha nX
Hanun4ne.

Mop HewTaTHOM cuTyauuen (HewTaTHbIM PEXMMOM Tensrnocucte-
Mbl) MOHUMaETCA CUTyaums, Npu KOTopor obHapyxMBaeTCca HECOOTBET-
CTBME 3HA4YeHUN U3MEpPSIEMbIX MapamMeTpoB HOPMArbHOMY pPeXuUMy
PYHKLMOHNPOBAHNS TENNOCUCTEMBI.

HewTaTHble cuTyauuun, BO3HMKawOWwme B paboTe TennocucTem,
dukecmpytotea B TB Tonbko B pexxume PABOTA npu BbINOAHEHUN YCIIO-
BUA (kputepua) Hannuma HC, 3agaHHoro B Buge oopmyrbl.

Ycnosue gna HewTaTHon cutyaumm HCO 3anucaHo B namstu TB B
BMae hopmynbl 1 BBOAUTCA Npy HEOBXOOUMOCTH:
Qnp < Qo6 < Qnp - Knp,
roe Qnp, Qob — pacxog TennoHocuTens B NpsiMOM 1 obpaTHOM Tpybo-
npoBOAe COOTBETCTBEHHO;

Knp — koadhduuMeHT npeBbIleHNA pacxoga B obpaTHOM Tpybo-
npoBoae.
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Puc. 3.

1.5.4.2.

3HaveHne koadpdpuumeHta Knp moxeTt GbITb 3a4aHO B AnanasoHe
ot 1,00 no 1,10 ¢ warom 0,01.

CTpyKkTypa M BO3MOXHblE€ 3HaYeHUs 4neHOB OopMyInbl AN He-
wratHbIx cutyauun HC1-HC3, 3agaBaemMble nporpamMHO, NpuBEaEHbI
Ha puc.3.

[na cnyyas cyMMbl UNX pa3HOCTM YMCIIOBOE 3HaYeHne nocrneaHero
yneHa popmyIbl UMeeT pa3MepHOCTb OLIEHNMBAEMOrO NapameTpa.

[onyckaeTca ana ogHOro napameTpa 3agaBaTb pasHble KpuTepuu
HC u B pasHbix Tennocuctemax. OgHako npu 3ToM B pasHbix HC He
OOMMKHbI  NepekpbiBaTbCA AnanasoHbl 3HAaYeHUn 3TOro napameTpa,
onpegensieMble 3aaHHbIM B KpUTEPUN HEPABEHCTBOM.

L X > 0X + X XXXX

He 3apaHo, Qm, t, P

0,1,..,6

<, >

OTCYTCTBYET 3HAK W MEPBBIA WieH, +, —, X ,/
0...999 999,99

CTpyKTypa M BO3MOXHbIe 3HAa4Y€HMUSA YNeHOB (hopMyInbl KpUTepueB
OLIeHKM Hann4ua HewTaTHbIX cutyauun HC1-HC3.

lMpoBepka TENMOBLIMUCANTENEM HANUYUS HELTATHOW CUTyauuun
npousBoguTcsa HaumHasa ¢ kputepmna HCO n ganee HC3 —» HC2 — HCA.

Mpy BbINOMHEHUN YCNOBUSA (OUKCALMM HELUTATHOW CUTyauMKn BbINOSHSA-
eTcs gencTBue, 3agaHHOe BUOOM peakuMn Ha OaHHYK HelTaTHYK Cu-
Tyauuio, U B CMNOBE COCTOSIHAS Ha COOTBETCTBYIOLLEM 3HaKoMecTe
oTobpaxaeTcs COOTBETCTBYHOLWMIA 3HaK (Tabn.l.2).

Ecnn dukcauma HewTtaTtHon cutyaumm HCO 3apgaHa, TO npu ee
BO3HMKHOBEHMM 3HA4YeHME pacxoda B NpsiMOM u obpaTHom Tpybonpo-
BoZe onpeaenseTcs no dpopmyne

Q = (Qnp + Qob)/2.

Peakuus Ha Hanuumne HewTaTHbIX cutyaumn HC1-HC3 3agaetcs B
BUAE OL4HOro U3 ABYX OENCTBUN:

- NpucBanBaHnA oueHMBaeMoMy napameTpy KOHKPETHOro 3Ha4YeHuna unm

onpeaeneHHon 3aBUCMMOCTM OT LPYroro aHarorm4yHoro napameTtpa B
Buage oopmyrnbl, CTPYKTypa M BO3MOXHble 3HAYEHMUSI YIIEHOB KOTOPOW
npmvBeaeHsbl Ha puc.4;

- NpekpaLleHunsa HakonsnieHmss m, V n W (Mpocton cuctemsl).
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MpocTon cuctemsl, Qm, t, P
0,1,.,6
>

OTCYTCTBYET 3HAK W MEPBbIA WieH, +, =, X, /

0...999 999,99

Puc. 4. CTpyKkTypa U BO3MOXHblIe 3Ha4YeHUA YNeHOB (hopMysbl peakumumu Ha
HewTaTHYK CUTyaLUIo.

[na cnyyas cymMMbl UMM pa3HOCTU pasMepHOCTb YUCIIOBOrO YreHa
cbopmynbl  COOTBETCTBYET pPasMepHOCTW MNapameTpa, YyKasaHHOro B

dopmyrne.
Ecnu B kayecTBe peakumm Ha Hee 3a4aHO NpucBanBaHue, TO:

- BbINOJHSAETCS onepauus NpucBanmBaHusi, Ha3HaYeHHas B hopmyne pe-
aKUuu;

- npogosmkaeTtcs HakonneHne W, m, V, THap;
- BKnovaeTcs cyetymnk THeX.

Ecnu B KayecTBe peakumm Ha HewlTaTHyO cutyauuto 3agaHa lMpo-
CTOMN CUCTEMBI, TO:

- NpekpawlaeTtcs HakonneHne W, m, V, THap;
- BKnovatotea cyetdunkm THeX n Tnp.

MPUMEYAHWE. MNpu 3agaHHbIX ycnosuu n peakumm Ha HC, nme-
oLnxX BUA

¥X an < QmMVIH.1
PX an = QmMVIH.2 )

N HYNeBOM W3MEPEHHOM 3Ha4YeHUW pacxoga COOTBETCTBYHOLLErO
MNP, HewTaTHasa cuTyauuss He PUKCUpPYeTCs, a 3HadYeHue pacxoga B
AAHHOM KaHane obHynseTcs.

QMuun.1, QMyuu.2 — HA3HAYEHHbIE MUHUMATSIbHbIE 3HAYEHUA PacXxo-
aa.
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1.5.5. Pexxumbl ynpaBrneHus

1.5.5.1.

YnpaBneHne pabotorn TB B pasfMyHbIX peXmmax MOXET OCYyLeCTB-
NATBCA C KNaBMaTypbl N OPraHn3oBaHO C MOMOLLbIO CUCTEMbI MEHIO U
OKOH WHAMKaLMN pa3HOro ypoBHS, oTobpaxaeMblx Ha aucnnee. Cxema
CUCTEMbI OpraHu3aumm yrnpasneHua u uHankauuu npveegeHa B [Npu-
noxeHuu b.

Ona ynpaBneHunss paboton TB BO3MOXHO Takke MCMNONb30BaHWE
NepcoHanbHOro KOMMNbKOTEPA, MNOAKIYaeMoro no uHTepdencam
RS-232 (RS-485), Ethernet.

TennoBblMUCTIMTEND UMEET TPU PEXMMA YrpaBneHus:
PABOTA — skcnnyaTauuoHHbIM PeXnM (pexnm nonb3oBaTens);

- CEPBUC — pexum noaroToBKM K aKCnyaTaumm;

HACTPOWKA — pexum 10CTUPOBKA 11 MOBEPKM.

Pexumbl oTnu4arTca ypoBHEM JOCTyna K UHdopmaumm (MHAMUK-
pyemMon Ha aucrninee w/vnn nepefjaBaeMon nNo  uHTepdencam
RS-232/RS-485), Ethernet n BO3MOXHOCTSIMW MO U3MEHEHUIO YCTaHO-
BOYHbIX NApamMeTpOoB TEMNSOBbIYNCIIUTENS.

Haunbonblummmn Bo3aMoxxHocTsMK obnagaeT pexxum HACTPOWKA. B
3TOM peXumMe UHOVLMPYIOTCA BCe NapameTpbl U BO3MOXHA Moaudumka-
LS BCEX YCTAHOBOYHbIX NapaMeTpoB. HanMeHbMMM BO3MOXKHOCTAMM
obnapaet pexum PABOTA.

1.5.5.2. Pexxum PABOTA — 370 pexum akcnnyatauum TB Ha obbekTe.

B)

B pexvnme PABOTA nonb3oBatenb MMeeT BO3MOXHOCTb Npocmart-
puBaTb:

namepdaemMble 3Ha4eHNA napaMeTpPoB:. pacxona 00bEMHOro 1 MaccoBo-
ro, tTeMmnepartypbl, gaBneHnd, MaccCbl, KOJin4yecrtesa TenJoThl, TensoBomn
MOLLUHOCTH, YaCTOThbl CUrHana Ha MMnyribCHOM BXOAE;

KOHUrypaLMOHHble napameTpbl: HAbopbl U XapakTepPUCTUKM AaTYNKOB
ANsi BCEX «TOYEK» M3MEpPEHUsl; MHOEKCbl TeMnepaTtypbl U OaBreHus
(HomMepa «To4Yek» WM3MepPEeHUsl), Ha3HaYeHHbIX ONs OnpedeneHust 3H-
TanbnMu 1 NAOTHOCTU BO BCEX PacCYEeTHbIX «KaHanax»; anroputMmbl pac-
4yeTa; KpUTepuM U BUAbl peakuuii Ha HeluTaTHble CUTyauun BO BCEX
Tennocuctemax;

cogepkmMmoe (4acoBOro M CyTOYHOIO) apXMBOB M XXypHana AeWCTBUM
onepaTopa;

r) napameTpbl PYHKUNMOHUPOBaHUs TB:
- MOKa3aHns YacoB pearnbHOro BPEMEHMU;
- NapameTpbl cBA3M No uHTepdgencam RS-232 (RS-485), Ethernet;
- 3Ha4YEeHNS BpeEMEHM HapaboTKn U NPOCTOS;

HannM4yne OTKa3oB JaTYUKOB B «TOYKax», CIOB COCTOAHUA «KaHanoB» U
TENNOCUCTEM;
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A) nHopmaumto o npubope:
- TEKYLLMIA PEXMM yNpaBneHns:;
- Bepcum pesngeHTHoro MO ans nameputens n BblYUCIIUTENS.

1.5.5.3.

B pexume PABOTA nonb3oBaTernb MMeeT BO3MOXHOCTb NMPOU3BO-
ANTb MOACTPOMKY NPUOOPHBLIX YacoB, yCTaHaBNMBaTb CETEBOW agpec
TB n ckopoctb paboTbl no mHTepgency RS-232 (RS-485), ceteBble
agpeca gnga pabotbl no nHTepdency Ethernet, a Takke N3aMeHaTb egu-
HULUbI M3MepeHUss Ons oTobpaKeHUsa 3HadYeHu o6BbEMHOro pacxoaa,
KonuyecTtBa TENOTbl U TENSIOBOM MOLLHOCTW.

Pexxum CEPBUC — 310 pexum BBOAA (PYyHKUMOHAmbHbLIX NapameTpoB
TENMOBbIYNCINTENSA B COOTBETCTBUN C BUAOM KOHTPOSIMPYEMBbIX TEMno-
CUCTEM.

B pexunme CEPBWC pononHutenbHO (MO OTHOLLUEHUIO K PeXumy
PABOTA) BO3MOXHO:

a) npocMaTpMBaTb COAEPXKMMOE MECAYHOIO apXvBa, 3HaYEHUS SHTaNbMUN

N NMIOTHOCTH;

6) npocmaTpuBaTb U UBMEHST:
- Habop UCMOMb3yeMbIX B «TOYKax» U3MEPEHUs OaTUYMKOB U UX XapakTe-

PUCTUKN (3HAYEHUS HOMMUHANbLHOW CTaTUYECKOW XapaKTepUCTUKU npe-
obpasoBaHusa NT, guana3oH TOKOBOro BbIX0o4a M MakcumarnbHoe pabo-
yee paenenve [, kKoadpdpuumeHT npeobpa3oBaHNA 4YacCTOTHO-
nmnynbscHoro Bxoaa an4 NP);

- YCTaHOBJIEHHOE 3Ha4YeHne nepenana no BbICOTE MexXay TOYKOM 0T6opa

AaBlieHnda 1 MeCTomMm pa3mMeLleHnA npeo6pasoBaTenﬂ OaBlEeHUA;

MHAEKCbl TemnepaTypbl U OaBReHUs NS onpedenieHns 3HTanbnum u
MMOTHOCTU, LOrOBOPHbIE 3HAYEHUSI MACCOBOr0 pacxoda, TeMmnepaTtypbl
N JaBneHus;

anropuTMbl pacdeTta Tenna, ycrnoBus (KpUTEPUN OLIEHKWN) U BUAObI peak-
LM Ha HeluTaTHble CUTYaLUN;

MacwTtab eanHuL n3MepeHusa TenmnoBOoW MOLLHOCTM, KONM4YecTBa Ten-
noTbl U Mmaccel (Npn MacwTtabe 1:1 ncnonb3yTCa eaUHULBI N3MEPEHUs
MBT, I'x/4 vnn Mkan/y, IT'Ox wnn M'kan, T COOTBETCTBEHHO; NpU Mac-
wrabe 1:1000 — eanHnubl namepenns BT, Tx/4 vnn Tkan/y, TOx
unu Tkan; KT COOTBETCTBEHHO);

- MOKa3aHMA 4YacoB pearibHOro BpemMeHu.

1.5.5.4.

B pexume HACTPOWKA B0O3MOXHO npocMaTpuBaTh BCe MapameTpbl
6e3 ncknyeHus.

B pexxume HACTPOWKA pononHutensHo k pexxumam PABOTA u
CEPBUWC moxeT Nnpon3BoguTbCS:

- NOBepKa TennoBblMUCIIUTENA, NPU KOTOpOVI IOCTUPYKOTCA KaHallbl U3Me-

peHus TemnepaTypbl U AaBreHus nytem BBeaeHusi B TB cooTBeTCTBY-
tOLLMX NOMNPaBOK;

- OYMCTKa apXxMBOB W XXypHana AeNncTBUin onepaTopa, a Takke obHyneHme

MHTEerpanbHbIX 3HA4YEHU MaccChl TEMMNOHOCUTENS U KONMYecTBa Tenno-
Thl;
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- BBO/ 3aBOACKOro Homepa npubopa.

MPUMEYAHWE. BpemeHa HapaboOTKuM, NPOCTOS M HeWTaTHbIX CU-
Tyaumi OBHYNATCA NPU OYMUCTKE apXMBOB.

1.5.5.5. Pexum ynpaBneHusa 3agaetca koMObuHaumen Hannums/oTcyTcTBuS 3a-
MbIKaIOLLMX NEepeMbIYEK Ha KOHTAKTHbIX Napax paspelleHus moaudu-
Kaumn KanubpoBOYHbIX M YHKUMOHanNbHbIX napameTpoB. [lopsaaok
YCTAHOBKN PEXMMOB YyNpaBfeHus ykasaH B pasfgerne 2.4 HacToswero
pyKkoBOACTBA.

1.5.6. BHewHue cBA3K
1.5.6.1. UHuTepdencol npnbopa

MocnepoBaTenbHble nHTEpdencbl RS-232, RS-485 n uHtepdenc
Ethernet ob6ecneunBaloT BO3MOXHOCTb LOCTyNa K M3MEPUTESbHbIM,
pacyeTHbIM M YCTAaHOBOYHbLIM MNapamMeTpam, BKkoYaa apxvebl. [lpwu
3TOM BO3MOXHa MoAUPUKaLMA YCTaHOBOYHbIX NapamMeTpoB, a Takke C
Lenblo UCNoNb30BaHUS B pacdeTax BBOA MO nocnefoBaTesnbHbIM UH-
Tepdencam TekyLlero 3HayYeHus TemnepaTypbl Ha UCTOYHWKE XOnon-
Houn BoAabl. [MocnegoBaTenbHble MHTEPdENCHI NOAAEPKMBAKOT NPOTOKOS
MODBUS, npuHATbIM B KayecTBe CTaHAapTHOro B npubopax ¢upmbl
«B3J1ET».

MocnepoBaTenbHbln MHTEpdenc RS-232 MOXET MCNosfib30BaThCS
ans:

a) pacrneyaTku apXmMBHbIX U TEKYLLUNX 3HAYEHUN n3MepaeMblX napameTpoB
Ha npuHTepe vepes K nnn agantep npuHtepa «B3JIET Ally;

6) cunTbiBaHMS apXMBOB C MOMOLLBID apXMBHOro cuutbiBaTena «B3JIET
AC» AC[1B-020;

B) HenocpeacTBeHHon cBsasu ¢ NK:
- No kabento Npu AnvHe NMHUKN CBA3N 40 12 Mm;

- No TenedOHHON NNUHMUM C NMOMOLLbI0 MoAeMa MUnu paauonmHUM ¢ NoOMo-
LLIbIO paaMoMoaemMa;

- NO NUHUK undposon cea3mn ctaHgapta GSM 900/1800 MI'y, ¢ noMmoLbo
apantepa cotoBou cesasn «B3JIET AC» ACCB-030.

[anbHOCTb CBA3M NO TenegOHHON NNUHUK, paguoKaHany n coToBowm
CBA3WN onpeaensdeTca xapakTepucTukamm tenegoHHON NMHUK, paguo-
KaHara v kaHana coToBOW CBS3U COOTBETCTBEHHO.

MocnepoBaTenbHbin UHTEPpdenc RS-485 obecneunBaeTt cBA3b MO
kabento B rpynne M3 HeCKONbKUX abOHEHTOB, OAHMM U3 KOTOPbIX MOXET
ObiTb MK, npn gnvHe nuHum cesasm go 1200 m. MNpu Hanuumm B rpynne
npubopoB pasHbiXx MNpouM3BOAUTENEN ANt B3aMMHONO COrfiacoBaHuUs
NPOTOKONIOB 0OMEeHa MOXET MCNOMb30BaTbLCS aganTep ceTeBbIX NPOTo-
konoB «B3JIET AC» ACIB-010.

MogkntoyeHne agantepa cotoson cBs3m ACCB-030 k nHtepdgency
OLMHOYHOro npmbopa nnun K NMHUM CBA3M rpynnbl NpnbopoB AaeT BO3-
MOXXHOCTb NepefaBaTb MH(OpMaLMo NO KaHany COTOBOW CBSA3WU, B TOM
yncne n B IHTepHerT.
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1.5.6.2.

1.5.6.3.

Mcnonb3ys kaHan COTOBOM CBSA3WM, MOXHO Ha 6a3e nporpammMmHOro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb OUCNETYEPCKYH CeTb AN
MHOIMMX OOUHOYHBLIX W rPynn NpMBOPOB KaK OAHOTUMHbLIX, TaK U pPa3HO-
TUMNHbIX MO HAa3HAYEHWUIO.

CkopocTtb obmeHa no uHtepderncam RS-232 n RS-485 ot 2400 oo
19200 bopg ycraHaBsnuBaeTcd B npubope.

BHUMAHMUE ! He ponyckaeTtcs ogHOBpeMeHHOe NMoAKnyeHue
M ucnonb3oBaHne nHrepcencoB RS-232 n RS-485.

WHTepdenc Ethernet ncnonbsyetca ana obmMeHa gaHHbIMU Yepes3
WHTepHeT mexay npubopamu nokanbHOM CeTh N yaaneHHbIM KOMIbio-
TepoMm (KomnbtoTepamn). OBMeEH ocyLlecTBnseTca 4yepes L3 no-
KanbHOW ceTn, umetowmnn cobetBeHHbln (rnobanbHbin) IP-agpec. Mpu
obMeHe [aHHble ynakoBbIBalOTCA B CTek npoTokonos Ethernet / IP /
UDP / TFTP / Modbus. MogaepxusaeTcs takke npotokon ARP (Ether-
net / ARP), koTopbin ncnonssyetca ansa onpegernexHna MAC-agpeca
yana no IP-agpecy 3anpoca.

[OnckpeTHbI BbIxO4 MOXeT pabotatb MO0 B YACTOTHO-UMMYIIbCHOM,
NMBO B NOrMYECKOM pexunme.

B 4acToTHO-MMMNYNbLCHOM pexume 4YacToTa CrieJoBaHUSA UMMYbCOB
nponopumnoHarnbHa 3Ha4YeHuWo BblIbBpaHHOro napameTpa B AuWanas3oHe
31-3000 Nu. CkBaXXHOCTb MMMYILCOB paBHa 2.

B nornyeckom pexnme curdan Ha Bbixoae M3MeHAeT CBOe COCTOA-
HMe Nno 3adaHHbIM YCIOBUAM.

OkoHeuYHbIN Kackag cxeMbl AUckpeTHoro Bbixoda (puc..2) ranbBa-
HUYECKM pa3Bsid3aH OT OCHOBHOW CXeMbl C MOMOLLbO onTonapbl. PaboTta
BbIXOLHOrO Kackaga BO3MOXHa Npu NUTaHUN NMBO OT BHYTPEHHEro (akK-
TUBHbIN pexuM), NMMBO OT BHELWHero (MacCUBHbLIN PEXUM) UCTOYHMKA
nuTaHus. NMoaknyYeHne BbIXOQHOIO Kackaga K BHYTPEHHEMY raribBaHu-
4YeCcKn pasBA3aHHOMY MCTOYHUKY nuTaHus + 5 B ocyuwectBnsetcs ny-
TEM 3aMblKaHUSA NepemMblYkaMn KOHTakTHbIX nap J1 n J2 (puc. A.3) Ha
cyb66noke 06paboTKM AaHHBIX.

BHellHee HanpspkeHue, NogaBaemMoe Ha MMMYIbCHbIA BbIXO4, He
AOIMDKHO npeBblwaTtbh + 24 B, TOK Harpy3km He AoimkeH ObiTb Gonee
50 MA.

YacToTHO-UMMyNbCHbIE BXOAbl NpefHa3HayeHbl Ans nogknodenus MNP
PasnnyHbIX TUMOB C YaCTOTHO-UMMYJIIbCHbIM BbIX040M. KoadhdunumneHTbl
npeobpas3oBaHMa YaCTOTHO-UMMYIbCHLIX BXOAOB MOMYT YyCTaHaBNu-
BaTbcs B npegenax ot 0,01 go 2000 umn/n ¢ warom 0,01 umn/n. ®op-
Myna ans onpegeneHus 3HaveHus koadpdpumumeHta npeobpasoBaHus
4acTOTHO-UMNYNbCHOro Bxoaa TB npuseaeHa B [NpunoxeHun XK.

BxogHon kackag (puc.[l.3) moxeT pabotatb B ABYX pexumax, 3a-
AaBaeMblX C NMOMOLLbK KOHTaKTHbIX nap J1-J12 Ha nnate moaynsa Kom-
mMyTaumm (puc.A.7):

B aKTUBHOM PEXMME YACTOTHO-UMMNYSbCHbIE BXOAbl MUTAKOTCA OT BHYT-
PEHHENO ranbBaHNYECKM pPa3BA3aHHOIO WUCTOYHMKA HanpskeHua +5 B

(KOHTaKTHbIE Mapbl 3aMKHYTbl NepemMbldkamu). B aTom pexume Ha Bxoz
AOMKHbI NMofaBaTbCs NMOO MMMNYNbCbl HaMPsSPKEHUST C NapamMeTpamMu:
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1.5.6.4.

normnyecknnn Homnb — 0...1,0 B, nornyeckasa eguHmya — 2,0...5,0 B, nubo
3aMbikaHne/pa3pbliB MEXaHMYEeCKUX KOHTakToB. [lpuyem conpoTuene-
HWEe BHELUHEN Lenu npu 3aMKHYTOM COCTOSIHUM MEXaHWYeCKMX KOHTaK-
TOB He AosmkHo npeBbiwaTtb 100 Owm;

B MAaCCMBHOM pexnme (KOHTaKTHble napbl Pa3oOMKHYTbI) Ha BXO, LOMXK-
Hbl NofaBaTbCA MMMYNbCbl TOKA C NapamMeTpaMu: NOrnmYyeckum Hosb —
0...0,2 MA, nornyeckasa eguHuua — 0,5...20 MA. B aTom pexume 3ambl-
KaHUS MeXaHU4YeCKNX KOHTaKTOB 6e3 nuTaHusa noacymTbiBatbes He Oy-
AyT.

Mp¥ NOAOKMIOYEHNM K YACTOTHO-MMMYSbCHBIM BXO4aM OOJBPKHA CO-
6noaaTbcs NONSPHOCTb B COOTBETCTBUM C MapKUMPOBKOM Ha neYaTHoWm
nnarte, a yactoTa cnegoBaHUs MMMYNbCOB HA BXOAE [AOJMKHA ObiTb He
oonee 2500 u.

BHUMAHMUE ! HanpsikeHne Ha 4aCTOTHO-UMMNYJbLCHbLIX BXoAax
He JOMXKHO npeBbiwaTthb 5,5 B!

Jlormuyecknn Bxog DIR1 npegHasHadeH Ons npuema curHana Hanpas-
neHnsa NoToka oT npeobpasoBartens pacxoaa.

MporpamMmmMHO NOrnM4Yecknin BXoa MoXeT ObiTb IMbo oTkno4veH, nmbo
BKIMIOYEH M HACTPOEH Ha MPUEM CUrHana, UMELLEro BbICOKAA UM HU3-
KMA aKTUBHbIN ypOBeHb. BkroueHne norudeckoro Bxoga HeobxoanMmo
ANA opraHu3auuu TennoyyeTa C aBTOMaTUYECKOW CMEHOW anroputma
pac4yeTa npu nepexoae U3 OTONUTENbHOIO Ce30Ha B MEXOTONUTENbHbIN
n obpatHo.

BHUMAHME ! [Ina npuema curHana HanpasfieHUsi NoToka BXO[4
DIR1 ycTtaHaBnuBaeTCs B NACCUBHbLIA PEXUM pas3MblKAHWEM KOHTaKT-
HbIX nap J13-J18.
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1.5.7. KoHCTpyKUMA

Brewnun Bung tennosbiumcnitens «B3JIET TCPB» wmcnonHeHus
TCPB-023 npuBegeH Ha puc.A.1. Kopnyc TB cocTonT U3 AByX NUTbIX U3
nnacTmMaccbl Yacten (Mogyrnen): OCHOBaAHUA — MOAYNS KOMMyTauum m
NMLEBOM YacTn — MoAyns 06paboTKM JAaHHBIX.

BHyTpu mogyns koMmyTauum ycTaHOBMEHa KOMMYTaUMOHHas nna-
Ta, C MNOMOLLB KOTOPOW OCYLLUECTBIISETCA MNOLKMOYEHNE BHELUHUX
YCTPOUCTB K TEMNSIOBLIYMCIIUTESNIO. Ha HMXHEeW naHenn moaynsa KoOMMmy-
Tauum pacnosioXeHbl: pasbeM nHTepgenca RS-232, otBepctusa ¢ mem-
OpaHHbIMK 3arnywkamn ons Beoda Kabens nuTaHus, CUrHarbHbIX Ka-
6enen MNP, MNT u MM, a Takke BHELWHUX YCTPOWCTB, NOAKMOYAEMBIX K
TB. Ha 3agHen cTeHke HaxogsaTcs OTBEpCTUA ONA YCTAaHOBKM KPOH-
wrenHoB, obecneunBatowmx kpenneHme TB k DIN-perike Ha obGbekTe
akcnnyatauum (puc.A.8).

Moaynb 06paboTknm [OaHHbIX COOAEPXWT nnaty u3Meputens ¢
BCTPOEHHbIM UCTOYHMKOM nuTaHus (BUIM) n nnaTty Bblumncnutens.

Ha nuueBon naHenn moaynsa obpaboTkm gaHHbIX HaxogaTcs XKKU
N Knaeuartypa.

3agHss CTeHka MoAynAa Kpenutca BUHTaMU U MMEET BblPE3bl,
obecneunBatowme AOoCTyn K KOMMYTauMOHHbIM 3NMeéMeHTaM nnatbl NU3-
MepuTena n nnatbl BblIMUCITIUTENSA.

Moaynb 06paboTku gaHHbIX COeaMHSIeTCA Lrendamm 1 BUHTaMm
CO CTOPOHbI NNLEBOWN NaHenu ¢ MoAayrneMm kommyTauuu, obpasysa Ten-
NOBbLIYUCNUTENb.

Kopnyc Ttennosbluucnutens ucrnonHeHns TCPB-023M BbinonHeH
13 MeTanna n CoOCToOUT U3 OCHOBaHUS — MOAyNs KOMMyTauumm n cybbno-
kKa 06paboTkM AaHHbIX (KOHCTPYKTUMBHO COEOUHEHHbIX MOAynen n3me-
pUTENS N BbIYNCTIUTENS).
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1.6. MapkupoBKa 1 nnomoupoBaHue

1.6.1. MapkupoBka Ha nuueBon naHenu TB copepxut ero o6o3HayeHne wm
HanMeHoBaHWe, TOBaApPHbIA 3HaK MPeanpuUATUA-U3roTOBUTENSH, 3HaK
yTBEpPXAEHUS TUNa cpencTea usMepeHus. 3aBoLCKON HOMepP yKasaH Ha
Wnnbanke, 3akpensieHHoM Ha kopnyce TB.

1.6.2. MNMocne noBepkn NNomMOMpyeTca KONNa4voK, 3aKpbiBalOLLMIA KOHTAKTHYHO
napy paspeLueHnsa mogmdukaumm KannbpoBOYHbIX napameTpoB TB, a
TaKke OAWH U3 BUHTOB KPEnneHus 3agHen CTEeHKM moaynsa obpaboTkm
AaHHbIX (ncnonHeHne TCPB-023) unu oguMH 13 BUHTOB, CKPEMNNSAOLMNX
cy66nok 06paboTkm aaHHbIX (McnonHenne TCPB-023M). nsa 3awuTbl
OT HECAHKLMOHMPOBAHHOIO AOCTYyNa Npu TPaHCNOPTUPOBKE N XpaHEHUN
MOryT nnombupoBaTbCa ABa COEAUHUTENbHbLIX BUHTA CO CTOPOHbI M-
LEeBOW NaHenun TensIoBbIYNCIINTENS.

1.6.3. [Mocne MoHTaxa M NpoBepkn PyHKUNOHMpoBaHus TB Ha obbekTe Mo-
XeT OblTb ONNOMOBUPOBaAH KOMMayoK, 3aKpbiBalOLWMIM KOHTAKTHYKO napy
paspeLlleHns Mmogudukaumm pyHKUMoHanbHbIx napameTpos TB.

1.6.4. lna 3awmTbl OT HECAHKLMOHUPOBAHHOIO AO0CTyNa npu akcnnyatauum
MOryT ObITb ONIOMBMPOBaHbLI ABa COEANHUTENBHbLIX BUHTA CO CTOPOHDI
nuueBown NaHenu.
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2. UICMNOJIb3OBAHUE NO HASHAYEHUIO

2.1. 3kcnnyaTauMOHHble OrpaHUYeHuUs

21.1.

2.1.2.

2.1.3.

2.1.4.

JKcnnyaTtauus TennoBblYNUCANTESNS LOMMKHA NPOU3BOAUTBLCHA B YCINOBU-
AX BO3OeNCTBYOLWMX (PaKTOPOB, HE NpeBblWaoWmnX JONYCTUMbIX 3Ha-
YeHWUN, OroBopeHHbIX B N.1.2.5.

HeobxoauMOCTb 3alUMTHOro 3asemreHus onpegenseTcss B COOTBET-

cTBumn ¢ TpeboBaHuamMM rnaebl 1.7 «[MpaBun yCcTponCTBa 3NEKTpoycTa-
HoBOK» (MY3) B 3aBUCMMOCTM OT HaMpsHXKEHUs MUTaHUA U YCrOBUN
pa3smeLleHna npmbopa.

MonHuesawmta obbekta pasmelleHuns npmbopa, BbIMNOSIHEHHAA B CO-
OoTBETCTBUU C «/HCTpyKUMEN NO YCTPOWUCTBY MOSMHWE3aWUTbl 34aHUN,
COOPYXXEHUA N MNPOMbILSIEHHbLIX KOMMYHuMKauun»y CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003) npenoxpaHaeT npubop OT BbIXo4a M3 CTPOS NPU Hanu4ymm
MOJHUEBbLIX Pa3psiaoB.

TpeboBaHMs K ycrnoBusM akcnnyaTaumm M BbIOOpY MecTa MOHTaxa,
npuBeaeHHble B HacToswen 3], yumtbiBaoT Hanbonee TunuyHble gak-
TOpbI, BAUAOLWME Ha paboTy TENNOBbIYNUCINTENS.

Ha ob6bekTe akcnnyaTtaumm MOryT CyLeCTBOBaTb U BO3HUKHYTb B
npouecce ero akcnnyataumm ¢akTopbl, HE noggarolmecs npensapu-
TenbHOMY MPOrHO3Y, OLEHKE U NPOBEPKE, N KOTOpble NPOM3BOAUTENb
He MOr y4ecTb nNpu paspaboTke.

B cnyyae nposiBneHnss nogobHbIX hakToOpoB criegayeT HanTu MHoe
MECTO 3Kcnsiyatauuu, rae AaHHble hakTopbl OTCYTCTBYHOT UMM HE OKa-
3bIBaAOT BMSIHMA Ha paboTy n3genus.
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2.2. Mepbl 6e30nacHoOCTH

2.2.1. K pabote ¢ nsgenuem gonyckaetcs obcnyxmBarowmn nepcoHan, nuay-
YMBLUMI SKCNIyaTaUNOHHYO AOKYMEHTaUMIo Ha usgenue.

2.2.2. Mpwn nogroToBke M3genust K MCMNOMb30BaHWUIO OOSMKHbI cobnoaaTtbes
«MexoTpacnesble npasuna no oxpaHe Tpyda ([Mpasuna 6e3onacHo-
CTW) NpW 3KCnIlyataumm 3neKTpoycTaHoBOK» U «[lpaBuna TexHu4yeckomn
aKcnnyaTauumn aNeKTpoycTaHOBOK NoTpebuTtenemn».

2.2.3. MNpn npoBegeHun pabot ¢ TB onacHbiM hakTopoMm sBNAeTca nepe-
MEHHOE HanpshkeHue ¢ OeWCTBYIWMM 3HavyeHneM o 264 B yactoton
50 lu.

2.2.4. B npouecce paboT no MOHTaxy, MycKoHanagke Unum pemoHTy Tenso-
BblYMCNUTENS 3anpeLiaeTca MUCMNonb3oBaTb HeucrnpasBHble 3reKTpopa-
Anonpuodopbl, ANEKTPOUHCTPYMEHTbI NMMOO 6e3 NOAKMYEHNA UX KOPMy-
COB K Maructpanu 3almTHOro 3a3emMrneHus (3aHyneHus).

BHUMAHMUE! lNepen noaknioyeHnem kopnyca TB ncnonHeHus
TCPB-023M k marucTtpanu 3alUTHOro 3a3eMrieHus (3aHyneHwus)
y6eanTbCcA B OTCYTCTBUM HaNpsiKeHUs Ha Hew.
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2.3. NogrotoBKa K MCNOJIb30BaHUIO

2.3.1.

2.3.1.1.

NMoaroTtoBKa K MOHTaXy

He ponyckaeTcs pasmelwieHve TB B ycnoBusax, He COOTBETCTBYHIOLLNX
n.1.2.5 HacTosLWEero pykoBoACTBa NO KCMNyaTauuu.

2.3.1.2. MNpwn BbIGOpe MecTa pa3smeleHnsa TB cnegyeT yunTbiBaTh:
- AnvHy kabenen ceasun TB-MP, TB-MT n TB-MNM;
- HeobxogumocTb obecneyeHns ceoboaHoro goctyna kK TB;
- HegonyCcTUMOCTb pa3MelleHus TB B6MM3M MCTOYHMKOB Tenna, Hanpu-

Mep, ropsavmx TpybonpoBoaoB;

- He0BXOANMOCTb 3aLUUTHOrO 3a3emrieHuns (3aHynenus) TB;
- HeXenaTenbHOCTb HanMuna kanawwiero Ha TB koHgeHcaTa nmbo xua-

KOCTM C NpoXoAsiLLMX TpyOOnpoBOaOB.

OcBelweHne TB HeobsizaTenbHo, T.K. aucnnen TB mmeet cob-
CTBEHHYH NOACBETKY.

2.3.1.3. TpaHcnopTnpoBka TB k MecTy MOHTaxa OOSfmKHa OCyLLeCTBNATLCS B 3a-

BOACKOW Tape.

[Mocne TpaHcnopTnpoBkn TB K MeCcTy yCcTaHOBKM Mpu oTpuuaTenb-
HOW TemnepaType WU BHECEHUS ero B NMOMELLEHNE C MONOXUTENbHOMN
TemnepaTtypon BO u3bexaHue KoHAeHcauun Bnarm Heobxoanmo Bbl-
aepxatb TB B ynakoBke He MeHee 3-X 4acoB.

2.3.2. MoHTax TennoBbIlYMCNNTENA
2.3.2.1. [ina yctaHoBku TB cnyxaTt KPOHLUTENHbI, C NOMOLLbLIO KOTOPbIX TB Kpe-

2.3.2.2.

2.3.2.3.

nutcs K DIN-peike.

Mogkntodenue MNP, MT, MO k TB nponsBoanTbCa B COOTBETCTBUM CO
cxemamu (Mpunoxenune [1) n pacnosioXXeHnem KOMMYTAUUOHHbIX 3rie-
MeHTOB Ha nnarte (puc.A.7 NpunoxeHne A).

PasgenaHHble n 0b6nyXeHHble KOHUblI curHanbHbix kabenen P noa-
KNKYalTCHA K COOTBETCTBYHOLLMM KOHTAKTHbIM Konoakam TB. Pasgenka
N NOLKMOYEHNE 3KpaHa He TpebyeTcs.

2.3.2.4. KoHubl curHanbHbix kabenen MT nogknioyaloTca K COOTBETCTBYHOLLEN

KOHTaKTHOW Konoake TB.

Ha He3agencTBOBaHHblE KOHTAKTHbIE KOMOAKWU, npeaHa3HayYeHHble
ana nogknoveHus [T, ycTaHaBnvMBalTCA NepeMblykn, coeanHsaoLmne
KOHTaKTbl ¢ HauMmeHoBaHuaAMK curHanos LEADXA, LEADxB n SHIELDx
(puc.A.7), nubo Tonbko LEADXA n LEADXB, ecnn opraHM3oBaHO aBToO-
MaTun4ecKoe nepeknoyYeHne anropuTMoB B OTOMUTESbHLIN / MeXOoTonu-
TenbHbI ce3oH (Mpunoxenune N).

2.3.2.5. OnekTtpuyeckoe nogknoveHne [ ¢ BbixogHbIM TOKOM 4-20 MA no

ABYXMPOBOJHON CXemMe COeANHEHUS, NPON3BOANTCA B COOTBETCTBUN CO
cxemon nogkniodeHus (puc.f.1).

He ponyckaeTcs coeamHeHne akpaHa kabens csasu MNO-TB ¢ kop-
nycom M.
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2.3.2.6. nA 3aWwmTbl OT MEXaHUYECKUX NOBPEXOEHUN peKOMEHAYeTCs CurHanb-

2.3.2.7.

Hble kabenu pasmewatb B Tpybax, pykaBax unm kopobax (metannumye-
CKMX, NnactMaccoBbIX U T.4.). [lonyckaeTca B ogHoun Tpybe (pykaBe, Ko-
pobe) pa3mellaTb HECKOMBbKO CUTHANbHbIX Kabenen.

CurHanbHble kabenu, ecrnv OHW NPOSNOXEHbl HE B METannM4yeckom
Tpybe, pykaBe mnu kopobe, He pekoMeHOyeTCs npoknagbiBaTb Onvke
30 cm ot cunosbix kabenen gpyroro obopygosaHuna. [lonyckaeTcs ne-
pecekaTb Ux nog yrnom 90°.

HE LOOMYCKAETCA kpenutb kabenn k TpybonpoBoay € TENSIOHO-
cuTenem.

[Ona kpenneHna kabenen cBA3n okono TB MOXHO MCnonb3oBaTb
MOHTaXHble CKObbl U3 kKoMMnnekTa noctasku (puc.A.9).

HeobxogmmocTb 3awmuTHoro 3asemnenusa TB ncnonHenna TCPB-023M
onpegenseTcs B COOTBETCTBMM C TpebosaHuamu masbl 1.7 «[paBun
YCTPOMCTBA 3NeKTpoycTaHoBOK» ([MY3D) B 3aBUCMMOCTM OT HanpsXKeHus
NUTaHWS 1 YCNOBUIA pasmeLleHns npmbopa.

3awmnTHOe 3asemsieHne, a Takke 3asemnsouee YyCTPOMUCTBO
OOIMKHbI yaoBneTBopATb TpebosaHuam [1YD. Bo um3bexaHvne oTkasa
npubopa He JornyckaeTcsa B Ka4yecTBe 3allUMTHOro 3a3eMreHuUst UCNosib-
30BaTb CUCTEMY 3a3€MJSIEHUS MOSTHUE3ALLNTDI.

3a3zemMnsaLWmMin NPOBOAHMK, COEANHAIOWNA KIEMMY 3alUUTHOro 3a-
3eMneHnsa npubopa C 3a3eMnsoWnM YCTPOUCTBOM U BbINOSTHAEMbI
MeAHbIM NPOBOAOM 6e3 MexaHW4YeCKon 3aluThbl, AOSPKHbI UMETb ceve-
HVe He MeHee 4 MM°.

2.3.3. Beoa B akcnnyatauuto

2.3.3.1. lNyckoHanagoyHble paboTbl NPOM3BOAATCA MPeacTaBUTENSMU OpraHu-

3auMu, UMmerwen npaBo Ha MNpoBeAeHMEe YKasdaHHbIX paboT, nunbo
npeacTaBuTeNaMn NpeanpusTUA-M3roToBUTENS.

2.3.3.2. Nepepn BBOOOM B 3KCMyaTaLnio NPon3BeCTN KOHpurypuposaHue TB:

- BBECTM anropuTMbl pacyeTa, QOpMyribl KPUTEPUEB U peakumii Ha He-

LUTaTHbIE CUTyaumn PYHKLUMOHNPOBAHWS;

- OTKPbITb HeobXoauMble KaHamnbl M3MEpPeHUsl pacxoda, TemnepaTtypbl 1

AaBneHus TennoBblYUCNUTENS, YCTAaHOBUTbL MNapamMeTpbl HaCTPOWMKW,
cooTBeTCcTBYOLWME nogknodaemsim MNP, MNT v M4,

- BbINOSIHUTb NPOYMe HEOBXOAMMbIE HACTPOWKN.

Mo okoH4yaHnKn — onnombupoeaTh TB B cooTBeTcTBUM C J[].

2.3.3.3. Npu nogrotoBke M3genus K MCNONb30BaHMIO OOMKHO ObiTb NPOBEPEHO:

- npaBunbHOCTb ycTaHoBku NP, MNT n N4 B cooTBETCTBUM C BbIGPaAHHLIM

anroputmom paboTbl TB. CooTBeTcTBME npeobpasoBatenss HOMepy
TOYKM U3MEPEHUa OaHHOro napamMeTpa MOXHO NPOBEPUTb MO MOAKM-
YEHUIO K COOTBETCTBYHIOLLEMY 3fIEMEHTY KOMMYyTauuu Ha nnate TB;

- NOAKIOYEHNE OOMNONHUTENbHOro 06opyaoBaHMsA (KOMMNblOTEepa, Mogema

N T.0.) B COOTBETCTBUMN C BbIOPAHHOW CXEMOW.
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2.3.3.4. Tennosblumcnutens «B3JIET TCPB» npu nepBOM BKIOMEHUM UNU MO-
cne AnuTenbHOro nepepbiBa B paboTe rotoB K 3KcnnyaTauuun (npu oT-
CYTCTBMM OTKa30B M HeLTaTHbIX CUTyauumn B cuctemax) nocne:

- MOJSTHOrO nNpekKpaleHnss ANHaAMUYECKUX MapaBfiMMecKMx NpoLieccoB B
TpybonpoBoae, CBA3aHHbIX C perynMpoBaHMeM NoToKa TEMSIOHOCUTENS
(paboTbl Ha TpybonpoBoAe CO CNMBOM TEMMOHOCUTENS, NepeKpbiThe
noToka TensioHocuTens v T.n.);

- 30-MMHYTHOM MPOMbIBKM 3rieKTpoMarHUTHbIX [P noTokom >XmngkocTtu
(ans obecnevyeHnsa yctonumsomn paboTbl);

- 30-MMHYTHOro Nporpesa pacxo4OMepOB.

2.3.3.5. MNpwn HeobxoanumocTn oTnpaBku TB B NOBEpKy vnn peMOHT Heobxoau-
MO:

- OTKNIOYNTL NuTaHue TB;

- OTBMHTUTb LLUECTb BMHTOB Ha nuueBon naHenu TB n otcoeanHnTb Mo-
Aynb 06paboTkM AaHHbIX OT MOAYNsa KoMmyTaumm (ucnonHeHne TCPB-
023) nnbo cybbnok obpaboTkm AaHHbIX OT MOLyNs KOMMyTauuu (uc-
nonHeHve TCPB-023M);

- OTCTbIKOBaTb Kabenu, NoakmoYeHHble K Moaynto (cyb6rioky) obpaboTkm
AaHHbBIX CO CTOPOHbI 3aHEN CTEHKN;

- ynakoBaTb Mogynb (Cy66nok) o6paboTkn gaHHbIX A4S TPaHCNOPTUPOB-
KW.

33



2.4. YnpaBneHue TensioBbIYUCTIUTENIEM

2.4.1. Cucrema HgnkKaumm

2.4.1.1. na ynpaeneHua TB ncnonb3yetca MHOrOypoBHEBas CUCTEMA MEHIO,
COCTOSILLIAS U3 OCHOBHOIO MEHIO, NOAMEHI0, KOMaH4 W napamMeTpos,
HanMeHOBaHWS KOTOPbIX CrPYNMnMpPOBaHbl B KOrbLeBble Crnckn. OCHOB-
HOEe MEHI0 MMeeT HenaMeHHbIn coctaB. CocTaB U CTPYKTypa NoAMEHIO
onpefernsaiTcsa PexnumMoM YynpasrneHus, B KOTOpOM Haxoautca TB
(MpwunoxeHwne b).

2.4.1.2. Pexxum ynpasneHus 3agaetca KomOuMHaumen Hanudms / oTCcyTcTBus 3a-
MbIKaHUS1 C MOMOLLBIO NepeMblyek ABYX KOHTaKTHbIX nap J3 u J4, pac-
MOMOXeHHbIX Ha moayne (cy6bnoke) obpaboTkn aaHHbIX (pnc.A.2). Co-
OTBETCTBME KOMOMHALMI pexumam yrnpasreHus npuseneHo B Tabn.o,
roe «+» — Hanuume 3amblkaHUSA KOHTaKTHOW napsbl, a «-» — OTCYTCTBUE
3aMblKaHUA.

3aMblkaHWe KOHTaKTHOW napbl J3 paspelsaeT mogudukaumoo ka-
NMBPOBOYHBIX NAapaMeTpoB, KOHTAKTHOW napbl J4 — qOyHKUMOHAbHbIX
napameTpoB TEMMNOBbIYNUCANTENS.

Tabnuua 6
KoHTakTHasa napa

Pexvm ynpasneHus 73 34 HasHaueHve pexuma
PAEOTA - - OKCNyaTauMOHHBIN PEXUM

CEPBUC i + Pexxunm noarotoBku

K 9KcnnyaTaumu
HACTPOMKA + i Pexum rocTpoBKm
1 NOBEPKYU

2.4.1.3. [Ona obGecneyeHna BbliOOpa MNyHKTAa MEHI, W3MEHEHUS 3HA4YeHUs
HacTpoOeYyHOro napameTpa nNUMbo dopMyrbl ncnonbdyetcsa Kypcop. Me-
CTO pacrnonoxeHus n popma Kypcopa 3aBUCAT OT COCTOAHUSA YCTaHOB-
NEHHOr0 PSiAOM C KYpCOPOM HauMMEHOBaHUS MyHKTa MEHI0 M BMAA WH-
dopmauumn, MHONUMPYEMOU Ha aucnnee.

Mpy oTOGpaXkeHNn Ha OUChnee MeH Kypcop HernoABWXHO pacro-
naraeTcsl B cepeavHe NeBoW rpaHuubl MHOULMPYEMOrO OKHa U UMeeT
BUA;

- P ecrm MYHKT MEHI0 aKkTUBEH (BO3MOXXEH nepexo K NOAMEHH);

- ., €CJIMN NYHKT MEHI0 HE aKTUBEH (HeBO3MO)KeH nepexon K I'IOﬂ,MeHI-O).

Mpu oTOGpaXkeHWM Ha AOWUCMNee YUCMEHHOrO WM CUMBOIBLHOIO
3Ha4yeHns HacTpoeyHoro napameTpa Nbo opMynbl Kypcop pacnona-

raetcay HUXHEN rpaHnubl HOMUMPYyEMOro OKkHa 1 MMeeT B A
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2.4.14.

2.4.1.5.

OpHOBpPEMEHHO Ha Auchnee MOXeT MHOUUMPOBaTbCs He Gonee 3-x
HavMeHOBaHWI MYHKTOB MeHo. [1nsi Bbibopa 0gHOro M3 NyHKTOB NPOu3-
BOOUTCSA MPOKPYTKa CNMcka BBEpX WM BHW3 MpW MOMOLUU COOTBET-
CTBYWOLUMX KnaBuW YynpaBneHusi. BblOpaHHbIA MYHKT MEHI0 [OOMKeH

ObITb YCTAHOBMNEH B OAHOW CTPOKE C KypCOPOM > (.).

MNpun nepemelleHn No MEHK M MOAMEHKO NMPOUCXOAMT 3anoMUHaHue
nocrnefoBaTeNbHOCTU  BblOMpaeMblX HavMEHOBaHWI  MYHKTOB, 4TO
obecneyrBaeT ygobCTBO HaBUrauum no yxxe NPOMAEHHOMY MapLUpyTYy.

2.4.2. YnpaBneHue € KrnaBuaTypbl
2.4.2.1. KnaBnatypa

KnaBuaTtypa TB cOCTOMT M3 LWIECTU KHOMOK, Ha3HayeHne n obo3Ha-
YeHune KOTOpbIX NpuBeaeHbl B Tabn.7.

KnaBunaTtypa ob6ecneunBaet BO3MOXHOCTb:

- onepaTuBHOro ynpasneHus nigukauuen Ha gucnnee XKW,

- BBOZa YCTaHOBOYHOM MHpopMaLuu;

- NPOCMOTPa apXMBOB U XypHana AencTBun onepaTopa.
2.4.2.2. lNepemelLeHne No MEHIO

|_|pVI3HaKOM HaxoxgeHnda B OAHOM N3 MEHI0 ABNAeTCA Hallndyne He-

noaBwXHoro Kypcopa (B Buae » vnm .) B cepeavHe NeBoW rpaHuLbl
MHOUUMPYEMOro okHa. [na nepexofa B MEHK BEPXHErO UIM HWXKHErO
YPOBHS, NMnbo onsi BXoda B OKHO MHAuKauuu (BBoAa) napameTpa Heob-

XOAMMO KHOMKamu @ YyCTaHOBWUTb HaVMEHOBAaHWE MyHKTa MEHI0
(komaHabl) B 04HY CTPOKY C Kypcopom. Ecnn npu atom kypcop 6yaet

MMeTb BUA ’, TO Ans paboTbl C BbIOPAHHBIM MYHKTOM MEHI0 HeOobXxo-
ANMO HaXkaTb KHOIMKY a BosBpat B npeabiayliee okHO nHankaumm (K

npeablaylwemMy MeHK) OCYLLECTBIISETCA MOCNe HaXaTusi KHOMKM G
nmbo nocre BBoAa 3Ha4YeHNss napameTpa.

Ona nameHeHna B nHavumpyemomM meHio Touka x, Kanan x, Ten-
nocucTemMa x HoMepa TOYKW, KaHana unm TennocucTeMbl UCMOMb3YHOT-

CA KHOMKKU @, E]

2.4.2.3. BBog 3Ha4yeHU yCTaHOBOYHbIX NapamMeTpoB

an/I3HaKOM HaxoXOeHUs1 B OKHe BBOAA 3HA4YeHWUN YCTAHOBOYHbIX

napaMeTpoB SIBNAETCA Hanuyue Kypcopa B Buae A, pacnonaratoLue-
rocsi nog BBOAVMbIM 3HAYEHUEM.

BBognmoe 3HavyeHne MoxeT OblTb NMbo CUMBOMBbHBLIM, MO0 YUC-
NnoBbIM. MIaMeHeHne 3Ha4YeHUs1 BbINOMHAETCA C MOMOLLbIO KHOMOK @

@ nnbo nocpencTteoM Bbibopa M3 MMeERLLEerocs cnucka, nmbo nytem
NOCTEMNEHHOrO YBENUYEHUS (YMEHbLUEHMWS) 3HAYEHUS.
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MocTeneHHoe M3MeHeHUe HauduHaeTcsa ¢ mnagwero paspsga. lNle-

pexon OT Mnaglero paspsiia k ctapemy npoucxoaumT aBTOMaTUYECKU

npy ONMTENbHOM YAEpPXKaHUU KHOMKM @ nunm B Ha)aToM Mnoso-
XeHun. YTobbl BHOBb HayaTb YCTAHOBKY C MriafLlero paspsiga Heobxo-

AONMMO HaXaTb WU OTNYCTUTb KHOMKY @, €Clin paHee Oblna HaxaTa

KHOMKa , N HaobopoT.

Tabnuua 7

"padpmyeckoe
o0603Ha4yeHne

HasHaueHune KHomMkn

N

. I'IpM Bbl60pe NYHKTa MEHI0 — nepemMeLlleHne rno CrnncKy BeBepx.

2. lNMpwn ycTaHOBKE CUMBOJSIBHOIO 3HAYEHUSA — NepemeLleHne no Cnucky BBO-
OMMBIX CUMBONbHbIX 3HAYEHNIN BBEPX.
3. MNMpwn ycTaHOBKE 3HAYEHUS YNCFIOBOW BENMUYUHBI — yBENIMYEeHUe 3HaYeHUs
paspsiga.
4. Mpn NpocMOTPe apXUBHbIX 3anucen — yBenvyeHne BpemMeHu (4aTbl) 3a-
NMNCU B apXmB.
1. MNpwn BbIGOPE NYHKTA MEHIO — NepeMeLLEeHNE NO CMUCKY BHUS.
2. NMpwn ycTaHoOBKE CUMBOJSIBHOIO 3HAYEHUS — NepemeLleHne no Cnucky BBO-
ONMBIX CUMBOJSbHbIX 3HAYEHUN BHUS3.
3. MNpu ycTaHOBKE 3HAYEHUS YUCIIOBOW BEMNYMHBLI — YMEHbLLEHWE 3HaYeHUs
paspsiga.
4. Mpn NpOCMOTPE apXMBHbIX 3annUcen — yMeHbLUEHE BpeMeHu (4aTbl) 3a-
NMUCU B apXmB.
1. B meHto Touku, KaHanbl, Tennocuctembl — ymeHbLLeHNE HoMepa (MH-
AeKca) ToYkK, KaHana, TennocMcTEMBI.
@ 2. Tpun ycTaHOBKE CUMBOSbHbLIX 3HAYEHUA UMW YUCMOBBLIX BEMUYMH — Nepe-
MeLLeHMe Kypcopa Ha none unuv paspsig yMcna Breso.
3. MNMpn npocmMoTpe apxXuBHbIX 3anucen — nepemMeLleHne K Hadany crnucka
apxXMBMpyeMbIX NapaMeTpoB.
1. B meHto Toukn, KaHanbl, Tennocncrembl — yBenuyeHne Homepa (MHOEeK-
ca) TOYKK, KaHana, TennocUcTeMbI.
2. Tpun ycTaHOBKE CUMBOSbHbLIX 3HAYEHUA UMW YUCMNOBBLIX BEMUYMH — Nepe-
MeLLeHue Kypcopa Ha none unv paspsa yvMcna snpaso.
3. Mpu NpocMOTpe apXUBHbIX 3anucen — nepemMeLLieHne K KOHLY cnmncka ap-
XUBUPYEMbIX MapaMeTpoB.
1. Nepexon B BbIGpaHHOE MEHO/OKHO HKHETO YPOBHSI.
B 2. AkTnBm3auunsa obo3HaveHMa pegakTMpyeMoro napameTpa unv gopmynbi
3. 3anncbk yCTaHOBMEHHOrO 3Ha4YeHUA napameTpa (BbINOSTHEHWE onepaumm)

1 BbIXO4 B MEH/OKHO Bornee BbICOKOro YPOBHA.

N —~

. Bbixog B MEHIO/OKHO ©onee BbICOKOro YPOBHA.
. OTkas oT 3anncm N3MeHeHHOro 3Ha4YeHus napameTtpa (BbII'IOJ'IHeHVIFl one-

pau,vu/l) 1N BbIXO4 B MEHI/OKHO ©onee BbICOKOro YPOBHA.
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2.4.2.4. YctaHoBka npmbopHOro BpemeHmu

[Monb3oBaTtenb MeeT BO3MOXHOCTbL B pexume PABOTA oanH pas
B TEeYeHWe 4aca Npom3BecTu NMOLACTPOMKY NMPMOOPHBLIX YacoB nyTem o06-
HyNeHWsi NoKasaHUn cekyHA: Npy 3HadYeHusX cekyHa oT 1 oo 29 obHy-
neHve cekyHg npousongeTr 6e3 M3MEHEeHMs KONMu4ecTBa MUHYT; npwu
3Ha4veHusx oT 30 o 59 ¢ — ¢ yBenuyeHnem 3HadYeHUss MUHYT Ha eduHU-
uy. [ns BbINONHEHWA JaHHOW onepauuyM HeobxoaMMO BOWUTU B MEHIO
MapameTtpbi/Bpemsa 1 yctaHosuTb onumto MoacTpownka B 04HOM CTPO-
Ke B KypCOpOM, pacrorioXXeHHbIM B cepeanHe reBou rpaHuubl okHa. B
BEPXHEM MpaBoOM Yriy OkHa ByaeT nHaMuMpoBaTbCa NpubopHoe BpeMs
B bopmaTte «4acbl:MUHYTbI:CEKyHAObI». Onepaunsa HaymMHaeTcs nocne

TOro, Kak ABakdbl HaXkaTa KHOMka . Mocne nepBoro HaxaTtusa oT-
KpbiBaeTcsa okHo MoacTponka yacoB [a/HeT. [Mocne BToporo HaxaTtus
nponcxoauTt obHyNeHne 3Ha4YeHUs CEKyHA,.

OTKa3 OT BbINOSHEHUS I'IO,EI,CTpOVIKVI npon3BOaANTCA HaXaTnem KHomn-

K G npun HaxoxaeHun B okHe MoacTponka yacosB [a/HerT.

M3meHeHne B TennoBbIYUCNTENE TeKyLero BpeMeHn (aatbl) Bbl-
nosiHsaeTcA cnegyoLwmnm obpasom. B MEHIO Mapamert-
pbl/Bpems/Koppekuusa BpemeHu (MapameTtpbl/Bpemsa/Koppekuus

AaTbl) KHONKaMu , Kypcop A nocrnegoBaTenbHO yCTaHaBNU-
BaeTCs B NO3MLMIO «4acbl», «MUHYTbI», «CEKYHAbI» («AEHb», «MecsiLy,

«rog»). MNocne Yero KHomnkamu @ N3MEHSIeTCA 3Ha4YeHUe Bbl-
GpaHHoro napametpa. lNpyu 3TOM OOHOKPaTHOE HaXaTue KHOMKU @

nin npmBognT K MU3MEHEHWUo (yBeaneHmo nnn yMeHbLIJeHVII-O)
YMCIIOBOIro 3Ha4eHnd Ha oaHy eanHuuy.

Beog YCTaHOBJIEHHOIO 3Ha4YeHNA nNapamMmeTpa Npon3BoAUTCA HaXa-

TeM KHOIMKA , OTKa3 OT BBOJa — HaXXaTuemM KHOMKU .

B npubope peanu3oBaHa (pyHKUMS aBTOMaTMYECKOro nepesoga
4acoB Ha «JlIeTHee» U «3nMHee» BpeMms. [lepeBog Ha «feTHee» Bpems
OCYLLECTBMSAETCA B NocrneaHee BockpeceHbe mapTta B 1:59:59 Ha oauH
yac Bnepen, NepeBoq Ha «3MMHee» BpeMsi — B MOCNeAHee BOCKpece-
Hbe OKTs0psa B 2:59:59 Ha oanH Yac Hasag,.

BHAMAHUE! He pekomeHayeTcsa npouM3BOAUTbL YCTaHOBKY
«3UMHEro» U «NeTHero» BpeMeHU BPY4HYHO.
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2.4.2.5. BBoa pacyeTHbIX hopmMyn.

BBoa pacyeTHbIx dpopmysi npou3BoauTCA B MeHo TennocucTte-
Mbl/KoHdurypauusa. Buag pacyetHom popMyrbl AOSKEH COOTBETCTBO-
BaTb CTPYKTYpe Tennocuctemsl (npumep — MNMpunoxerHune N).

YcTaHoBKa (hopMyIibl pacyeTa Tenna Npou3BoauTCcs B CriefytoLem
nopsiake:

- B OKHe Tennocucrtema x KHornkamm , @ yCTaHaBiMBaeTCA 3Ha4e-
HWne HomMepa TenIoCNCTeMbl;

- pacyeTHasa cdopmyna W1 (W2) ycTtaHaBnmMBaeTCAa B OOHOW CTPOKE C
KypCcopoMm > NpY NOMOLLM KHOMOK nnm , nocne Yero Haxuma-

€eTCA KHOMKa M nog 3HakoOM paBEeHCTBA MNMOABIIAETCA KypCop A;

- NPWU NONOXEeHUN Kypcopa A NOA4 3HAKOM paBEHCTBa KHOMKaMu @

BblGMpaeTcs Hy>XHbIN BUA hopmynbl;

- 3aTeM Kypcop A npu NOMOLLX KHOMOK , nooyepenHo ycra-
HaBnuBaeTcHa noa UMdpPoBbIM MHAEKCOM 0D603HAYEeHUs1 Maccbl M U 3H-
Tanenuu h;

- BblbnpaeTcs TpebyemMbli ULMAPOBON MHAEKC KHONKaMM @ ;

- BBO/A (bOpMyJ'IbI npon3BoanUTCA HaXatTnem KHOMKAU a, OTMEHa BBOOAaA —

Ha>XaTnem KHOMKn .

Mopsagok BBoga pacyetHom doopmynbl ans W3 n W (B meHio UTo-
roBble AaHHbIE) TAaKOW e, HO YCTaHOBKM LMAPOBbLIX MHAEKCOB ANs
obo3HaveHnn W1, W2, W31, W32, W33 He TpebyeTcs.

2.4.2.6. HasHa4eHne TemnepaTypbl U AaBNEeHUS B pac4eTHOM KaHarne

OnpepgeneHve aHTanNbNUM U NNOTHOCTU MPOU3BOAUTCH C Y4ETOM
Ha3Ha4yeHHbIX AN KaHana TemnepaTtypbl U gaBneHus. HasHadeHve
NPOM3BOAUTCH MNyTEM HE3aBMCUMOW YCTAHOBKM COOTBETCTBYHOLLMX
UnpoBbIX MHOEKCOB 0603HAYeHWU TemnepaTypbl U AaBMEHUSA B MEHIO
Kananbi/KoHdour. hO(1,...,6)=f(tX,PX).

[ns yctaHoBku umdpposoro nHgekca ansa t unu P B okHe Kanan 0
(1,...,6) Kypcop ycTaHaBnuBaeTCs MOA HYXHbIM OBO3HAYEHMEM KHOM-

KaMu E], . 3aTtem BbI6VIpaeTCFI 3Ha4YeHne nHaekca KHornkamm ,

@. Beoa 3HaveHus npon3BoaANTCA HaXaTnem KHOMKU B, OTMeHa

BBOJa — HaXXaTneM KHOMKU .
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2.4.2.7. HacTtporka kaHana uamepeHust aaBneHus

Mocne moHTaxa [ BO3MOXHa HacCTpoWka KaHana Wu3MepeHus
AaBneHns Npu NoOMOoLLN napameTpoB:

- MakCuMalnibHOEe OaBlieHne W Agnana3oH pa6OTbI TOKOBOIo BbIxXxoada
MO x,xxMMNa x-xxMA;

- BblcoTa cTtonba »xwugkoctn H;
- cMeLeHune Hynsa AP.

MapameTp H yunTbiBaeT BbICOTY CTONGA >XMAKOCTW, PaBHYK pac-
CTOSIHUIO MO BepTUKanu Mexay 4yBCTBUTENbHbIM anemeHToMm (10 wn
CTeHkon Tpybonposoaa. [Quana3oH BO3MOXHbIX 3Ha4YeHun H = +10 m.
Mpu pasmeweHun M Bbiwe TpybonpoBoga 3HavyeHne H — nonoxwu-
TernbHoe.

MapameTp AP 3agaeT cMmelleHne Hyns KaHana usMmepeHus gasne-
Hus. Onpegenntb 3HadYeHne cmeweHna AP MOXHO Mo nokasaHusiM Co-
OTBETCTBYIOLLEro KaHana namepenunsa gasneHunsd, korga N[ Haxogntcs B
cpene ¢ atTMocepHbIM AaBneHusam (HanpumMmep, BbIBUHTUB €ro u3 Tpy-
bonposoaa). [inanasoH BO3MOXHbIX 3Ha4yeHun AP = +0,1 Mla.

3HayeHnsa napaMeTpoB 3aalTCA B MEHIO TOYKN.
2.4.2.8. HacTtponka pexuma otobpaxeHust pacxoa

[Ona obecneyeHns 6onee cTabunbHOM MHOMKAUUKM pacxoga Ha
akpaHe XKW npu ero marnbIx 3Ha4eHUsAX UCNosb3yoTca napameTpbl Ty
(nepuopg ycpeaoHeHnsa) n Tcb (nepuop cbpoca). [JaHHble napameTpbl
OTBEYAIOT TOMbKO 3a pexmM oTobpaxeHus nHdopmaumm Ha KK n B
pacyeTax Maccbl U KONM4YeCcTBa Tensa He y4acTBYIOT.

«Bpemsa ycpegHeHua» — 9TO MHTepBarn, B Te4eHWe KOTOpOoro npo-
n3BoamMTCAa nogcyeT umnynbcos, npuwenwmnx ot lNP. lNokasaHus pac-
xoaa Ha XKW oygyt obHoBnATbCcA ¢ nHTepsanom Ty. [JuanasoH BO3-
MOXHbIX 3HadyeHun Ty — ot 5 go 3600 c. lNocne wvHuuymanusauum TB
Ty=5c.

«Bpems cbpoca» — 3T0 UHTEpBan, B TEYEHNE KOTOPOro oxunaaercs
noctynneHue xotsa 6bl ogHoro umnynbca oT MP. Ecnu B TeueHne Tco
He NMOCTYnNuno HW ogHoro uMmnynbca, To Ha XKW oTtobpaxaeTtcsa Hyne-
BOW pacxog. Ecrnv umnynec noctynur, To 3Ha4YeHWe pacxoga He paBHO
Hyrnto, a otcdeT Tcb HauMHaeTca cHoBa. [Juana3oH BO3MOXHbIX 3HaYe-
HU Tcb — oT 5 go 240 c. Nocne nHnumanusauumn TB Tcb=5 c.

3HauyeHna napameTpoB 3a4al0TcA B MeH0 TOUKMN.

PekomeHayemble codeTaHus 3HadeHun Ty n Tcb B 3aBMCUMOCTH OT
YyacToTbl crnegoBaHna nmnynscos NP, npuBeaeHsbl B Tabn.8.

Ta6nuua 8
HacroTa cnefosaHms 3000-20 20-0,2 0,2-0,01 0,01-0,005
nmnynecos oT NP, 'y
Ty, ¢ 5 500 3 600 3 600
Tc6, ¢ 5 5 100 200
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2.4.2.9.

YcTaHoBKa ycnosus oukcauumn (Kputepusi OLEHKN) Hanmyunsa HewwTaTHOM
cuTyaumn.

YctaHoBka ycnosua ansa HCO npowussoautcs B MeHio Tennocwu-
ctembl/HewTtaTHble cutyaumn/HCO/Y0. Ycrnosue 3agaeTtcs B Buae

dopMmyrbl:
Qnp < Qo6 < Qnp - Knp.

dopmyna BbIbupaeTca KHonkamum , @ Beog copmynbl npo-
N3BOOMTCHA HaXaTMeM KHOMKM B OTMeHa BBOJa — HaXaTUeM KHOMKK

G. Ecnn dpopmyna He BbibpaHa, TO ycTaHaBnmBaeTcs 3HadeHne He
3apaHo.

3HadeHne Knp BBoautca B MeH Tennocuctembl/HewTaTHble
cutyauun/HCO kak onncaHo B n.2.4.2.3.

YctaHoBka ycnosun ana HC1-HC3 npoussogutca B meHio Tenno-
cuctembl/HewTaTHble cutyaunn/¥Y1(2,3). Ycrnosue (KpUTepum OLEHKN)
3apjaetca B Buae popMynbl, 0606LLeHHaa CTpPyKTypa KOTOpOW npuse-
AeHa Ha puc.3.

dopmmpoBaHue KpUTEpPUS NPON3BOAMTCS B CNeayHoLLEM NOpsiaKe:

B OkKHe Tennocuctema X KHoMkamm , yCTaHaBliInBaeTCA 3Ha4e-
HNe HOMepa TenrmoCUCTEMbI;

o6o3Ha4veHne ycnosusa Y1 (2, 3) yctaHaBnmMBaeTcs B O4HOM CTpPOKe C

KypCcopom > npn nomMmoLn KHOMOK @, N HaXMMaeTCA KHOIKa

npu NOMNOXeHUn Kypcopa A B KparHeM ieBOM MONoXeHun nopg op-

MYINOW KHOMKamu @ BblOMpaeTca HyxHbIM BUA napametpa. [pu
Bblbope kputepuss He 3apaHo ocTanbHble KOMMOHEHTbl hOPMYribl OT-
CYTCTBYIOT;

3aTtem Kypcop A NPy MOMOLLM KHOMOK , nooyepenHo ycra-

HaBJIIMBaETCA Noad KaXxabliM 4YreHOM (*)OpMyJ'IbI, Tpe6yI-OLIJ,VIM M3MEHEHNA
B nNepBoHa4YalibHOM BUOE;

BblbMpaeTca Tpebyemoe obo3HayveHue, unpoBoe 3HaYeHne MHAekKca

nnn 3HavyeHne Bernmy4nHbl KHONMKamm @ ;

BBO CbOpMyJ'IbI Npon3BOANTCA Ha>XaTem KHOMKU B, OTMeHa BBOAa —

HaXXaTnem KHOMKU .
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2.4.2.10. YcTaHOBKa peakumn Ha HeLTaTHY CUTyauuto

YcraHoBka peakumn gna HCO npousBogutcs B MeHo Tennocu-
ctembl/HewTtaTHble cutyaumn/HCO/P0. Peakumss 3apaetca B Buae

dopMmyrbl:
Q = (Qnp+Qo6b)/2.
Mopsagok yctaHoBkn peakuun ans HCO aHanornyeH nopsiaky ycra-
HoBku ycnosus ansa HCO.

YcraHoBka peakuun ana HC1-HC3 npoussogutca B meHio Tenno-
cuctembl/HewTaTHble cutyauumn/P1(2,3). Peakuma 3apgaetcs B Buae
dopmynbl, 0606LEeHHas CTPyKTypa KOTOpOW npuBeaeHa Ha puc.4.

[Mopsgok gencTBui npu 3agaHnun popMyrbl peakumm aHano-
r’MyeH NopsaKy OeNCTBUM NMpU 3aaHunN KPUTEPUS HELLUTAaTHOW CUTyaLnn
(n.2.4.2.9).

2.4.2.11. YcTaHoBKa anropMtmMa paboTbl AUCKPETHOrO BbiIX04a

YcTaHoBKa anroputMma paboTbl AUCKPETHOro BbIXO4a MPOM3BOAMT-
cs B MeHto MapameTpbl/AncKpeTHbIN BbiXoa/Anroputm padboThbl.

Pexum paboTbl ANCKPETHOrO BbixOA4a MOXET He 3agaBaTtbcs (He
3apaH). [1py 3TOM AUCKPETHBIN BbIXO4 HE DYHKLIMOHUPYET.

ANropuTM Ans 4aCTOTHO-MMMYMbCHOTO WIIN NOMMYECKOro pexuma
paboTbl AMCKPETHOro BbIXOAA 3a4aeTcsl B BuAe OOHOW U3 dhopmyr,
00006LLIEHHbIE CTPYKTYPbI KOTOPbLIX NPUBEAEHLI Ha pUC.5. 1 6.

F=EX + OX)+ X XX

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

0,1,.,6

OTCYTCTBYET 3HaK U BTOPOM 4jeH, +, —, X, | ——
+ -, X,/
0...999 999,99

Puc. 5. CTpyktypa M BO3MOXHble 3Ha4yeHuUsi 4neHoB ¢opmynbl ons 4a-
CTOTHO-UMNYJFIbCHOIO peXxuma paboThbl.

dopmyna 4acTOTHO-UMMNYIbLCHOrO pexuma paboTbl, 0603Ha4Yaemo-
ro 6ykson F, onpegensieT 3aBUCUMOCTb YacTOThbl CNeA0BaHUS UMMNyIb-
COB Ha BbIXOJ€e OT 3Ha4YEeHNsi N3MepsieMOro napameTpa.

dopmyna norn4eckoro pexmnma pabotbl, 0603Ha4aemoro 6ykeon L,
onpegenseT ycrnoBusa NOSIBMIEHMS Ha BbIXO4Ee pa3oBOW KOMaHAbl (YpOB-
HA + 5 B).

Mpun ycTaHoBke pexmma paboTbl OUCKPETHOro Bbixoda cHa4vana

KHOMKamm , BblOMpaeTcs pexum, a 3aTeM 3agaeTcsa anroputm
paboTbl.
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Mopagok penctBun npu  3agaHum  QopMyn  ANs  UMMYNbCHO-
YAaCTOTHOrO W JIOMMYECKOrO PEXUMOB pPaboTbl aHanorMyeH nopsiaky
AEeNCTBUM NpY 3aaHuUn KpUTEPUSA HELUTAaTHON CUTYyaLUN.

L=0X > DX+ XXX

Qm,t, P
o,1,..,6
> <

+ - X,/
0...999 999,99

Puc. 6. CTpykTypa U BO3MOXHble 3Ha4YeHUA 4rneHoB dopmynbl ANA noru-
YeCKOro pexuma paboTbl.

2.4.2.12. NpocmoTp apxnBoB

[na npocmoTpa apxvmBoB HEOHXO4MMO BbiIOpaTb MEHO Apxu-
Bbl/MacoBon, ApxuBbl/CyToUYHbIN Unn ApxuBbl/MecsAYHbIN (TONbKO
B pexume CEPBUC unn HACTPOWKA), BbiOpaTh HYXXHbIN MHTEpBan

apxmBmpoBsaHua npu NOMOLLMN KHOMOK , M C NOMOLLBbIKO KHOMOK

, NPOCMOTPETL 3aapXMBUPOBaAHHbIE 3HAaYEHMSA NapamMeTpoB.
NPUMEYAHUA.

1. B nepeyeHb apxuBMpyembix napameTpoB Ao6aBneHO CroBO COCTOSHUS
Tennocuctemsl. Moatomy ana obecneveHnss NPOCMOTPa apxmMBOB C UC-
nonb3oBaHneM «ctaporo» cepucHoro NO HeobxoaumMo BOWUTU B MEHIO
MapameTpbl 1 ycTaHoBMTL COBMeCT. apxuBa - Aa: COBMECTUTb CTPO-
Ky, cogepxallyld HaumMeHoBaHWe napameTpa, C KypCcOpOM, pacrono-

XEeHHbIM B cepeanHe nesowu rpaHnubl OKHa, N Ha)XXaTb KHOMKY B

Ecnu gna npocmotpa apxmBoB TB ucnonb3yeTca «HOBOe» cepBuc-
Hoe [1O (BbinyweHHoe ¢ Tekyllen Bepcuen O TB), To ons napameTtpa
CoBmecT. apxmBa He06X0aNMMO YCTAHOBUTb 3HAYEHME HET.

2. MNpocmoTp Ha XKW cnoBa cocTosiHuS, 3aMcaHHOro B apxme, BO3MOXEH
TONbKO NPU NPOKPYTKE CMMCKa 3aapXvMBMPOBaHHbLIX NMapameTpoB B MO-
pagke ybbiBaHUSA 3HA4YEHUA UX MHOEKCOB.
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2.5. Nopspok paboTbl

2.5.1. MNocne BkntoyYeHnsa npubopa Ha gucnnee nHanuupyeTtcs nHdpopmMmauns
o npmubope n Bepcun nporpaMmmHOro obecneveHus, 3atem — nHdopma-
UMs O NPOXOXAEHMM Ha4yarbHOro CaMOKOHTpons npubopa. o 3aBep-
LUEHMIO CaMOKOHTPONSA Ha aucnnee oTobpakaeTcsi OCHOBHOE MEHIO.
BBedeHHbIM B 3Kcnnyatauuio TennoBblMMCNUTENb paboTaeT Henpe-
PbIBHO B aBTOMAaTU4YECKOM peEXUME.

PaboTta nonb3oBaTensi ¢ TEMNMOBbIYUCIIUTENEM MOXET OCYLLEeCTB-
nATbCA NMMBO C NMOMOLLLIO KnaBuaTypbl U Aucnnesi, NMMbo ¢ NoMoLLbH
nepcoHarnbHOro KoMnblTepa.

2.5.2. CunTbiBaHME TEKYLUMX 3HAYEHUI U3MEPSEMbIX NMapamMeTpoB, a Takke
COOEPXXMMOro apxX1MBOB UM XypHana OeCTBUW ornepaTtopa MOXEeT OCy-
LecTBnATbeA ¢ gucnnesa TB.

BHUMAHME ! Ha gncnnee XKW moxeT HabnogaTbCa HEyCcTONYM-
Bad MHAOMKAUMA TeKyllero 3HayeHus pacxoda B cClnyyae W3MeHeHUMn
pacxofa, CBsi3aHHbIX C MYCKOM, OCTAaHOBOM WU  PerynnmpoBKON MOTOKa
TENNIOHOCUTENS, a TaKkKe Mpu 3HaAYeHUM pacxofa HWXKe HauMeHbLIEero
ans vcnons3dyemoro tuna lNP. HeyctonumBoCTb MHOMKAUMM pacxoda
npu pesknx U3MEHEHUSIX WU MarnblX 3HaA4YeHUsIX pacxoda CBsA3aHbl C
nepmogom o6paboTkm MHOpMauMK, BbIBOAUMOW Ha OUCMMEN, U He
BNuMAeT Ha paboTy cHeTYnMKoB 06beMa TENNOBbLIYNCTIUTENS.

2.5.3. CunTbiBaHWEe 3HA4YEHUA apPXMBUPYEMbBIX MNApPaMETPOB MOXET OCy-
LeCTBNATLCA C MHAauKaTopa u no nHrepdencam RS-232, RS-485 vnn
Ethernet.

Ona dopmupoBaHnsi 0TYETOB BO3MOXHO WCIMOMb30BAHWE TOMBKO
TeX apXMBHbIX AaHHbIX, KOTOpblE 3anucaHbl N0 UCTEYEHUIO KaneHaap-
HbIX CYTOK C MOMEHTa nocrieHero nepekniodeHns us pexvva CEPBUC
B pexxkum PABOTA.
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2.6. BO3MOXHble HEUCNPaBHOCTU

2.6.1. B npouecce yHKLMOHMPOBAHNA TEMMOBbIMUCNUTENS NPOU3BOAUTCA
auarHocTtuka coctosiHma TB, MNP, MT v M. ®akT BO3HNKHOBEHUS HEUC-
NpaBHOCTM OTOOpa)kaeTCcA B CIrOBax COCTOSIHMSI KaHAnoB M Tennocu-
ctem (Mpunoxenue IN).

2.6.2. [pn BO3HMKHOBEHMM OTKa3a JaTynka B MEHIO COOTBETCTBYIOLLEN TOYKU
namepeHns psgom ¢ obosHayeHnem napameTpa nosiBUTCA Haanucb
OTtka3 pgatumka, a B cTpoke OTKasbl 4aTYMKOB BbiCBETUTCA 0603Ha-
YyeHMe OTkasaBwero gatymka: P — pacxopga; T — Ttemnepatypsnl, [ —
AaBneHus.

OOHOBPEMEHHO B CIOBaxX COCTOSIHUSI COOTBETCTBYIOLWMX MeHIo Ka-
Han n TennocucTema nosiBATCS OTMETKM O HanM4mMmn oTkasa.

2.6.3. Npun Bo3HUKHOBEHNN cOoHA NnbO oTkasa B paboTte TB Heobxoanmo ans
NpoOBEpPKN NPOU3BECTU Nepesanyck npubopa nyTeM KpaTKOBPEMEHHOIO
OTKIMIOYEHUS MUTAHUS.

2.6.4. lpn oTkase ogHOro M3 OaT4YMKOB corriacoBaHHon napbl [T gorkHa
npon3BoaAMTLCA 3ameHa oboux npeobpasoBaTtenern cornacoBaHHOW na-

pbl.

2.6.5. Npwn oTcyTCcTBMM CBEYEHUS nHanKaTopa Ha TB Heobxogmmo npoBepuTtb
HanMumMe HanpsKeHusi NUTaHus NMOO 3aMEeHUTb NMPeAOXpPaHUTENb HO-
muHanom 1,0 A Ha 3agHen CTEHKE MOAYNS U3MepuTens.

2.6.6. Ecnn pencteus, npeanpuHaTbie B COOTBETCTBUU C YKa3aHHbIMW Bbille
pekoMeHgaumamMm, He NpUBENN K BOCCTaHOBIIEHUIO HOpMaribHOW pabo-
Tbl n3genus, cnegyet obpaTnTbCsl B CEPBUCHBIV LIEHTP (perMoHanbHoe
npeacTaBUTENBLCTBO) UMK K U3rOTOBUTENIO N3AENUS.
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3. TEXHWYECKOE OBCITY>XXUBAHUE

3.1. BBegeHHbI B aKCnnyaTaumio TeNNOBbIYMCIUTENb PEKOMEeHAYeTCs Noa-

3.2.

BepraTb nepnoan4eCckomy OoCMOTPY C LiENbI0 KOHTPONA:

- paboTtocnocobHocTu TB;

- HANNYNA HanNPsHKEeHUs NUTaHWUS;

- cobntogeHns ycnosui akcnnyataumm TB;
- OTCYTCTBUSA BHELLUHNX noBpexaeHun TB.

nepVIOLI,VI‘-IHOCTb OCMOTpPa 3aBUCUT OT ycnoavu7| JKcniyaTtaunn, HO
He OOmKHa ObITb pexe ogHOoro pasa B ABe HeOENN.

HecobntogeHne ycnosun akcnnyataumm TB B cootBetctBUM € n.1.2.5
MOXET MPUBECTN K OTKasy npubopa vnu npeBbILEHNIO AONYCTUMOrO
YPOBHS1 NOrPELLUHOCTM U3MEPEHWUIA.

BHelHWe noBpexaeHust Takke MOFyT MPMBECTM K MPEBbLILEHMIO
AOMYCTMMOrO YPOBHSI MOrpelHoCcTM u3aMepeHuin. [pu  nosiBneHum
BHELLUHMX NOBPEXAEHUN n3aenus unu kabens nuTaHus, cBaA3n Heobxo-
AMMO 00paTUTBLCS B CEPBUCHbLIN LIEHTP UMW perMoHanbHoe npeacraBu-
TENbCTBO ANS onpefeneHns BO3MOXHOCTU ero AanbHeulen 3Kcnnya-
Tauuun.

Hanuune HanpsbkeHus nutaHus TB onpegensetca no Hanuumio
WHAMKaAUMM CMMBOMOB Ha Aaucnnee. PabotocnocobHocTb npubopa
onpenenseTca No CoAepXaHuo vHankaumm Ha gucnnee TB. Bo3mox-
Hble HEWCNPaBHOCTW, OTKa3sbl, HEWTaTHblE CUTyauuwn, MHOUUMpyeMble
TB, ykasaHsbl B [punoxexun I.

3.3. Ina npoBepkn paGOTOCNOCOGHOCTU KaHanoB W3MepeHus pacxoaa,

TemnepaTtypbl U [OaBSfiEHUS MOXHO BOCMONb30BaTbCA WMHCTPYKUMEN,
npveeaeHHon B [NpunoxeHnn K.

3.4. Npu nepesoae TB B pexxum CEPBUC nnn HACTPOMKA:

- HAYMHaETCs HaKoMNneHe BpeMeHu NpocTos;
- NpekpalaeTcs 3anMcb B apXuBbl 3HAYEHUA CyMMapPHOro KonmnyecTsa

Tenna,

- NPOoAOIPKAaEeTCA HaKoneHne TeKywunx 3Ha4YeHur maccol u Tenna, otob-

pakxaembix Ha akpaHe XK.

MepeBog Tennosbluucnutena u3 pexuma CEPBUC  unn
HACTPOWKA B pexxum PABOTA npusoauT K nepesanycky npubopa u
BO3BpALLEHNIO MHOMKALMN K 3HAYEHUSIM MacChbl U Tensia, HakonfeHHbIM
K MOMEHTY nepeBofa Tennosbluucnutens m3 pexmma PABOTA B pe-
xum CEPBUC unu HACTPOWKA. Mpu 3TOM BOCCTAHOBMEHHbIE Ha
KKW 3HayeHMss maccbl M Tenna MoryT oTnm4aTtbCs OT 3Ha4YeHuW, 3a-
PUKCMpPOBaHHbBIX HAa MOMEHT Bbixoda u3 pexuma PABOTA, nockonbky
nepuvog obpaboTka nHopmauun Ans 3anucu B apxuBbl COCTaBnseT
1 MUHyTY.

3.5. lNoBepka TennoBbIMUCINTENS NPON3BOAUTCS B COOTBETCTBMN C METOAN-

KOW NOBepKM, N3NoXeHHOW B YacTu |l HacTosiwero pykoBoacTBa.
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3.6. OtnpaBka npubopa ons npoBeneHMst NMOBEPKN NNOO peMOHTa OOKHa
npon3BoaMTbCHA C nacrnopToMm npubopa. B conpoBoauTenbHbIX AOKY-
MeHTax HeobXoAMMO YyKasblBaTb MOYTOBbIE PEKBU3UTLI, TENegoH u
dakc oTnpaBuTensd, a Takke cnocob 1 agpec obpaTHOM OJOCTaBKN.

4. YIIAKOBKA, XPAHEHUE U
TPAHCIMNOPTUPOBAHUE

4.1. TennoBblMUCHIUTEND YMNaKoBbIBAaeTCH B WHAMBUAOYarnbHYK Tapy KaTtero-
puun KY-2 no NOCT 23170 (AWwWmMK 13 roppnpoBaHHOIo KapToHa).

4.2. TB pomkeH xpaHUTbCS B YNakoBKE U3rOTOBUTENS B CyXOM OTannvBae-
MOM MOMELLEHUN B COOTBETCTBUMN C YCIOBUAMU XpaHeHnsa 1 cornacHo
FOCT 15150. B nomeLleHun ans XxpaHeHns He OOSMKHO ObITb TOKOMNPO-
BOASLLEN MbINN, NAPOB KUCMNOT, LWENOYENn, a TaKKe ra3oB, Bbl3biBaKOLLMX
KOPPO3MIO 1 pa3pyLUaloLmnX N30MsLmHo.

TennoBbluMcnUTENb He TpebyeT cneumanbHOro TeXHUYECKOro 06-
CNyXMBaHUS NPU XpaHEHUN.

4.3. TB «B3JIET TCPB» MOXeT TpaHCnopTMpoBaTbCA aBTOMOOUIIbHbLIM,
PEYHbIM, KENEe3HOLOPOXHbIM U aBMALMOHHLIM TpaHCNOPTOM (Kpome
HerepmMeTU3npoBaHHbIX OTCEKOB) Mpu COBNIOOEHUN CreayroLmx ycno-
BUN:

- TPaHCNOPTMPOBKA OCYLLECTBASETCS B 3aBOACKON Tape;

- OTCYTCTBYET Npsimoe BO34eNCTBUE BNaru;

- TemnepaTtypa He BbIXxoauT 3a npegensl oT muHyc 30 go 50 °C;
- BNaXXHOCTb He npeBbiwaeT 95 % npu Temnepatype go 35 °C;

- Bubpaums B gnanasoHe ot 10 go 500 Ny ¢ amnnmtygon oo 0,35 mm unu
yckopeHuem o 49 m/c?:

- yaapbl CO 3Ha4YeHneM NMKoBOro yckopeHnsa o 98 m/c?;

- YNOXEHHbIE B TpaHCNoOpTe M3genus 3akpenneHbl Bo n3bexaHve nage-
HUA U coygapeHui.
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NMPUNOXXEHUE A. KoHCTpyKLMA TennoBblYUCUTENS

- . 250* >
A P ;\ /_ = —~
4 - Y
| \ / | |
N P e, 5 ©
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133* (o ¢)
@@ [ TCPB-023 =24B |
\ EAET | TB Ne XXXXXX |
L L i
v ™ ' =/

BU[ cnepeau

3 4

“ ml [

00 0600
& : =

BUA CHU3Y

[11d

* - cnpaBOYHbIN pa3mep
1 — Oucnnel uHOukamopa; 2 — knaguamypa; 3 — Modyrb obpabomku
OaHHbIX; 4 —MOOyrib KOMMymauuu, 5 — pasdbem RS-232; 6 — 3aanywka
MembpaHHasl.

a) ucrnonHexne TCPB-023
Puc. A.1. Bua tennosbluncnurens.
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BUA CHU3Y

* - cnpaBOYHbIN pa3mep

1 — Qucninel uHOUKkamopa; 2 — Knasuamypa, 3 — Modysib eblquciumerns,; 4 —
Modyrnb usmepumerss; 5 — Modyrnb KomMmymauuu;, 6 — cyb6briok obpabomku
OaHHbIXx; 7 — 3aariyuika membpaHHasi; 8 — pasbem RS-232; 9 — Knemma 3a-
3eMIIeHUs (3aHyreHUsl).

0) ucnonHenne TCPB-023M

Puc.A.1. Bug tennoBbIYMCANTENA.
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RX+
TX+

ETHERNET

ua:mmzﬂ?@mi ,@

e |

3/4@/6\7\8 9 l \LO

| — KOHMaKMHbIe 371eMeHMbI KOMOUHUPOBAHHO20 MOQYIIS;

1 — npedoxpaHumerb;, 2 — pa3beM MOOKIYeHUs Kabens numaHusi
=24 B; 3 — pa3bem modyns Ethernet; 4 — pasbem nookmoyeHUs wreu-
ha ces3u ¢ sHeWHUM pasdbemom RS-232; 5 — KOoHMakmHsbie rnapbi Ons
ycmaHoeKu pexuma pabombsl OucKpemHozo ebixoda; 6 — padbem Ouc-
KpemmHo20 8bixo0a; 7, 8 — KOHmMaKmHble rnapbi 019 ycmaHO8KU pexuma
ynpaeneHusi TB J3 u J4 coomeemcmeeHHO; 9 — pa3beM MOOK/IOYEeHUS
kabens cesa3u RS-485; 10 — pasbembl Orisi NOOKMOYeHUs wirelgos

c8s513u ¢ MOoOyrieM KOMMymauuu.

Puc.A.2. Bup c3agu moaynsa (cyoonoka) o6paboTkm AaHHbIX.
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P> +
o 55 &
U) et fd
2 33 280
—~——~ S8 FF 8 3§ 0o
20°°°8|§||§|00 |“||“|ooo
1]0]0joj|o|7 i I N
H O6o3Ha4veHne O6o3Ha4yeHne KOHTaKToB
anMeHoBaHue BbiXxoda
BbIXOOHbIX CUrHarnoB (KOHTaKTHbIX Nap)
RXD 1
RTS 2
RS-232 TXD 3
CTS 4
GND 7
[ncKpeTHbIN BbIX04 TSOUT +/- J1, J2
GND -
RS-485 A/ Data- -
B / Data+ -

MPUMEYAHME. K BHYyTpeHHeMy pa3bemy RS-232 nogkntoyaeTtcs
kabenb OT BHellHero pasbema RS-232, pacnonoXxeHHoOro Ha moayne
KOMMyTaLnu.

Puc.A.3. O603Ha4yeHue BbIXOAHbIX CUrHarioB KOMOWMHMPOBAHHOro MoAynA
(RS-232 / RS-485 / guCKpeTHbIN BbIXOA).

CoeguHNTENbHbIN

kabenb \ﬂ
1.2.3.4.5 lnn |:||:7| il (Bua pasbema
Se7ete 90 e L cBepxy)
2 8
a) pasbem DB9 nHTepdeiica 6) pazbem RS-232, nogkniovaemMbin
RS-232 Ha kopnyce moayns K moaynto RS-232 / RS-485 / puckpeTHbIN
KOMMyTauum BbIXOA

Puc.A.4. Pazbembl kabensa nHrepcenca RS-232.
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Puc.A.5. O603Ha4yeHMe KOMMYTaLMOHHbIX aNeMeHTOB Moaynsa Ethernet.

G

1 8

a) BU4 U HymMmepaumns KOHTaKkToB pasbema RJ45

KoHTakTbl
Pasbem RJ45
Lenb Pasbem noaKItoyeHne
moaynsi Ethernet no,qnéncrgt:ﬁHme K NepcoHanbHOMy

KOMNblOTEPY
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

6) Tabnuua KoMMyTaumMM CUrHanoB B kaberne CBA3M C ceTblo M kabene CBA3n C
MK.

Puc.A.6. Pazbem RJ45 kabens uHtepdenca Ethernet.
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Ha3Ha4yeHue KOHMaKmHbIX KO/1000K:

XP1-XP3 — padbemMbl nodkoyYeHuUs wirelgos cesa3u ¢ Modyrem obpa-
60omku 0aHHbIX;

XT1-XTS5 («[1T1...[1T6») — KOHMaKmMHble KOI00KU MOOK/IIOYeHUs Kabe-
el ces3u ¢ npeobpaszosamersisMu memrepamypsbl;

XT6-XT8 («141...I146») — koHMaKkmHble Ko/100KU MOOKITYeHUs1 Kabe-
Jiel ces3u ¢ npeobpaszosameriaiMu 0asrieHUs;

XT9, XT10 («[lumaHue =24B») — kKOHmMakmHble KOrTI00KU rOOKIIH0YEeHUS
8HeWwHea0 kabernsi numaHus =24B, a makxe kabens nu-
maHusi Modyrisi obpabomku;

XT10 («DIR1») — KoHmakmHasi KosioOKa [10OK/IYeHUs1 cuaHarna
HarpaeneHue nomoka NP pesepcu8HO20 UCMOMHEHUS;

XT11-XT14 («[1P1...[1P6») — KOHMaKkmHble KO/100KU MOOKITOYEHUSs Ka-
6enel ces3u ¢ npeobpasosamesismu pacxooa;

XT11-XT14 («[lumaHue pacxodomepos =24B») — KOHMaKmMHble Kos00-
Ku Onisi nodkrnroYeHuUsi kabeneu numaHuUsi pacxoOoMepos;

J1/32, J3/34, 35/36, J7/38, J9/J10, J11/J12 — KOHMaKmHble rnapbl Oris
ycmaHoeKu pexuma pabombl 8X00H020 Kackada UMIyrib-
CHo-YyacmomHoego exoda 11, 12, 13, 14, 15, 16 coomeem-
CMBEHHO;

J13-J18 — KoHmaKkmHble rnapbl 07151 ycmaHo8KU pexuma pabomsl 8xo0-
Hoe20 Kackada ioeudeckozo exoda DIRL1.

Puc.A.7. Bug nnatbl KOMMyTaLuK.
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1 — DIN-petika; 2 — KpoHWmMeUH,; 3 — MoOysib KOMMymauuu.

Puc.A.8. Kpennenune TB Ha DIN-peuKy.
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* - cnNpaBOYHbIN pasmep

Puc.A.9. CKobbl MOHTaXHble Ans KpenneHus Kabenen cBA3N.
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PABOTA v CEPBUC
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UToroBble AaHHbIe

Ce30H
IW = x,xxxxxxx (kan
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KaHanbl —>} Puc.b.1
Tennocucrembl —>
WToroBble AaHHbIe

MapameTpsbl

XypHan pencteBun |—»

P _>}PI/IC.B.3
O npubope

> Ynp. TC

—>| [> PacuemHbie chopmynbi |

\

MapameTpbl npubopa

Bpewms

[> OuckpeTHbIN BbIxoa
WHTepcennc MODBUS
WHTtepdbenc Ethernet
PasmepHocTH

[> Mposepka WatchDog
FJG -Hem
CoBmecrT. apxuBa -/]a

[> 3arpy3ka nporpammbl
3aB. HOMEp  XXXXXX

CnyxebHasi onyusi MeHio

< Tekywas 0ama > < Tekywee epems >

> Koppekuus sBpemeHu
Koppekuus gatbl
MoacTtpoiika
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Appec  xxx

Y

MapameTpbl Ethernet

IP:
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GW
MAC:
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XX-XX-XX-XX
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pacxopa:
MOLLHOCTHU:
TennoThbl:

[> macLuTao:

Bpems

TeKyLliee XxXx. XX . XX
HOBO€ XX . XX . XX

Oara

TeKywaa Xxx - XX - XXxXx
HOBasA XX - XX - XXXX

MopcTponka yacoB

(Ba- | I Het-])

- UHOuyupyemcs 8 pexume CEPBUC

g oocmyrHo 0ns pedakmuposaHus e pexume CEPBUC

Puc. b.2.
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Touku —>
Kanansbl — > Puc.B.1
Tennocucrtembl —
UtoroBble AaHHble |—»
MapameTpbl —>} Puc.b.2
XypHan genctBumn
ApxuBblI

O npubope

XypHan pencteun

CocTtosiHue XypHana [— XypHan nencreun

MpocmoTp 3anucen Hauart <uvac : MuH > < 0eHb - mecsy, - 200 >
OuuncTka XypHana < yucno 3anuceli > 3anucu

Ao <yac : MUH > < OeHb - Mecsil, - 200 >

XypHan aenctBumn < Homep 3anucu >

< npedbidywee 3Ha4eHuUe napamempa >
n3M.< yac : MUH > < 0eHb - Mecs, - 200 >

v < Hosoe 3HayeHue napamempa >

MpocmoTp apxmBoB

YacoBom > YacoBown apxuB < Homep 3arnucu >
CyTouHbIN <yac:MuH> < O0eHb - Mecsiy - 200 >
MecCSiYHbI < Obbekm usmepeHusi * >

< [Mapamemp > = < 3Ha4yeHue >

CyTOuHbIN apxuB < HoMep 3arnucu >

< 0eHb - Mecsy - 200 >
< Obbekm usmepeHus * >
< [Mapamemp > = < 3HayeHue >

A

MecsAuHbIN apxuB < Homep 3ariucu >

< mecsy - 200 >
< O6bbeKkm usmepeHus * >
< [Mapamemp > = < 3HayeHue >

* - 8 KadYecmee obbekma u3MepeHusi yka3bieaemcsi: « Tenmocucmema,
«Xoro0Has 8o0a», «PacuemHsit kaHan» unu « CyMmapHoe merisio.

Puc. B.3.
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NMPUNOXEHUE B. Pa3paaHOCTb MHAMKALUU U3MepsieMbIX napa-
MEeTPOB Ha Aucnnee TennoBbIYNCNTENSA

Ta6nuua B.1
Kon-Bo 3HakoB
npu
MHOUNKauunm
MapameTp ha imcntl'lee MpumedaHne
uenas | apob6.
YacTb 4acTb
1. KonuuectBo tennotel W [FOX, kan; lMepenonHeHne cyeTynKa HaCTy-
TOx, Tkan] 1-6 | 6-1 [naeT npu:
- W > 999 999 'x
- W > 238 800 Nkan
MNocne nepenonHeHus cyeTymka OT-
CYeT HauYMHaeTCs C HyneBoro 3Have-
HUS.
2. Tennoeasa MmolHocTb E [[Dx/4, MBT,
Mkan/v; TOx/M, Tkan/y, BT1] 1-6|3-1
3. Macca TennoHocutena m [T; KT] 1-6 | 6-1 |[lepenonHeHne cyeTyMKa HacTynaet
npn m > 999 999 T (kT)
Mocne nepenonHeHus cyeTymka OT-
CYeT Ha4YMHaeTCs C HyneBoro 3Have-
HUS.
4. Temnepatypa t [°C] 1-3 2
5. faBneHus TennoHocutena P [MMa] | 1 -2 4
6. O6bem TennoHocuTens V [M] 1-6 | 3—1 [[lepenonHeHne cHeTUYMKA HACTynaeT
npu V > 999 999,999 m°.
Mocne nepenonHeHus cyeTymka OT-
CYeT Ha4YMHaeTCs C HyneBoro 3Have-
HUS.
7. CpegHui MaccoBbil (06 BbEMHbIN)
pacxopg tennoHocuTensa Qn (Qy) [T/4;
KT/4 (M*/4; n/MUR)] 1-6|3-1
8. Bpems HapaboTku Tyae, MPOCTOA Ty, Mpn MHAMKaUMKN TeKyLMX 3HaYeHUn
HannuMa HewTaTHOW cuTyauum T — HapacTalLU1M UTOroM.
[4] 1-4 2 Mpu MHOMKaLUMN apXUBHbLIX 3HAYEHUIN
— 32 UHTEepBaJ1 apXMBUPOBAHUS
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Ta6bnuua B.2. NepeyeHb yCTaHOBO4YHbLIX NapamMeTpPoOB, UHAULMPYEMbIX B Ten-

noBblyncnurTene

HanmeHoBaHWe napameTpa | O603Ha4eHne Mpum.
Touka k k=1...6
HCX MT NT Pt xxx W xxx
HomuHanbHoe 3HadeHue conpoTtunenms MT npun 0 °C
[Om] Ro
3agaBaemoe 3HavyeHne W100 W100
CnyxebBHbI napameTp, NCNoNb3yeMbii NPY HACTPOK-
ke TB R
XapaktepucTuka Nna no xxx MMa xxx mA
CnyxebBHbI napameTp, NCNOoNb3yeMbiid NPY HACTPOK-
ke TB I
CwmelLeHmne Hynsa KaHana namepeHusa aasnexusa [Mrla] AP
lMepenag no BbiCOTE MEXQy MecTomM oTbopa Aasne- oT MuHyc 10
Hua B Tpybonposoge n mectom pasmerterus M4 [m] H 0o 10 m
Habop ucnonb3yemblx gatymkoB. OTCyTCTBME AaTynKa
0603Ha4YaeTcsa NPoYepPKOM, Hanmyune — COOTBETCTBY- MNpeobpa3oBaTtenu
towen 6yksonn (MNP —P, MT —T, N4 — 0) ---
KoadhumuneHT npeobpasoBaHns 4acToOTHO-
UMNYIbCHOMO BXOAA KaHana namMepeHus pacxona
[vmn/n] Kp
WHTepBan ycpeaHeHus [c] Ty
WHTepBan cbpoca [c] Tcb
Kanan n n=0,1...6
Pacxog maccoBbI [OrOBOPHOM [T/4, KT/4] Qmpor
Temnepatypa gorosopHasi [°C] toor
[asneHune gorosopHoe [MI1a] Poor
ANropvT™M BbIYMCIEHUS SHTalbNUK KoHdour. hx=f(tx, Px)
Tennocucrtema N N=1..3

Habop ncnonbayembix popmyn pacyeTa KonumdecTea

TennoThbl KoHdurypauus
Utoroskie AaHHbIE

Habop ncnonbayembix popmys pacyeta CyMmmMapHOro

KONmn4yecTBa TensnoTbl B HECKOJTbKUX TENITIOCUCTEMAX W
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NMPUNOXEHUE I'. CnoBo cOCTOSAAHMA pacyYeTHOro KaHana, TenJso-

CUCTeMbl

Ta6nuua I'.1. CnoBo cocToAHUA pacyYeTHOro KaHana

O6o3Ha4veHne
coBbITUSA NpU NHAMKALMK

CogaepxaHue cobbiTus

OTtkas NP

OTtkas IMT

OTkas N

OTcyTCTBME U3MEPEHUSI MUHVMMYMA OMOPHOIrO HanpsKeHUs!

OTcyTCTBME U3MEPEHUST MAaKCMMyMa ONMOPHOTo HanpsKeHUs!

He,u,onycmmoe 3Ha4YeHune sHTanbnnmn

He,qonycmmoe 3Ha4YeHune nNioTHOCTU

N[OOI~ WINF|O

OTKa3 TENNOCUCTEMbI, B KOTOPY BXOAWUT AaHHbIN KaHan

Ta6nuua IN.2. CnoBo cocTOAHUA TENNOCUCTEMbI

Ob6o3Ha4eHne cobbITusA
npv HAMKaLMM

CogaepxaHue cobbiTus

Ortkas nepsoro NP gna W1

Ortkas sToporo NP gna W1

Ortkas nepsoro NP gna W2

Ortkas BToporo NP gna W2

AWIN|LO

Otkas INT, onpegenstowero aHTanbLNMo s NEPBOro YneHa B
dopmyne W1

ol

Otkas INT, onpegensitowero aHTanbNuio 49 BTOPOro YneHa B
dopmyne W1

Otkas INT, onpegenstowero aHTanbLNMo s NePBOro YneHa B
dopmyne W2

Ortkas INT, onpegensitowero aHTanbNuio 49 BTOPOro YneHa B
dopmyne W2

Ortkas N[, onpegenswowero sHTanbnmo 4si NepBOro YneHa B
dopmyne W1

Ortkas N[, onpegensaiowero aHTanbnmo 4ns BTOPOro YneHa B
dopmyne W1

>

Ortkas N[, onpegenswowero saHTanbnMo 4si NePBOro YneHa B
dopmyne W2

vg)

Ortkas N[, onpegensowero sHTanbnmo 4ns BTOPOro YneHa B
dopmyne W2

HewTaTtHasa cutyauus 1

HewTaTtHasa cutyaumnsa 2

HewTaTtHasa cutyaumnsa 3

OTtkas EEPROM

[MpocTon TensIOCUCTEMBI

HewTaTtHasa cutyauusa 0

[Mpamon NOoToK

Gl—|IZO|mMmgon

O6paTHbIN NOTOK
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NMPUNOXEHUE 1. CxeMbl noaKno4YeHUs1, cXxeMbl BXOA0B U Bbl-

XxonoB
neP «MP1» Mop.ynb KOMMYyTaLmm «MNT6»
BbIX. M. + 11+ PT6A 1 nT
XT14 I I 3 r—F——5——
BbIX. UM, - 11- LEAD6BA : :
«P2» xTuxt2|_pres_ | 4—+21 o i
4 I
ne 12 + LEAD6B L1 = K
XT13/XT14 R
12 - 3 sAiEDs —Y
«MP3» «NT5»
JaRRY
ne 13+ XT13 PT5A — nT
13- LEAD5A +—
«MP4» XT1/XT2 [ PT5B —
ne 14 + YT12 LEAD5B L
14- shiELDs |—Y
«MP5» «MNT4»
15 PT4A £
ne T IxT11xT12 1 nT
15 - LEAD4A —t
«MP6» XT2/XT3/XT4 [ PT4B —
ne 16 + LEAD4B L
XT11
16 - shiEoa |—Y
«MT3»
FAREY
. \ «Na1» PT3A ) nT
I1] i +24V LEAD3A —t
+MuTanne [ PL |xT8 XT2/XT3/XT4 | PT3B —
-MutaHme L comL LEAD3B |—L 1
\Y
P (Bbix.4-20 MA) L 1’_I «na2» SHIELD3 Y
,_L‘_' Al +24V «MT2»
na ,J—‘._"‘ P2 XT8 PT2A I’ } nT
4 Y'I_I COM2 LEAD2A +—t
«NA3» XT4/XT5 | PT2B —|
_,_‘L\‘_ +24V LEAD2B Ll
na rl—._|__ P3 XT7 SHIELD2 Y
\
_\] \(_I COM3 «NT1» -~
«NAaa» PT1A ) nT
' Al +24V LEAD1A +—t
na | 'J—'_|_ P4 |XT7 XT4/XT5 | PTiB —
L] com4 LEAD1B L)
\
—\I u «NAa5» SHIELD1 J
_|_:L\\_ 24V n 248
«l'uTaHue = »
no P5 XT6 + l—
L COMS5 XT9 - =24B
—\] f_l «NA6»
_,_‘L\‘_ 124V «MutaHue pacxogomepos
=24B»
ng P6 XT6
'\ / COM6 ’ =24B
et >
XT11-XT14 :
DIR1 -
* IxT10 ’ =24B
DIRI1 - - >
Mo.qynb OGpaﬁOTKM «Mmn. BbIX.»
> ) AaHHbIX TSOUT +
TSOUT -
S 1 DO Hesom RS-485
- « - »
5 GND
(DB-9) GND
7 RTS
AlDate-
8 CTS
B/Date+

Puc. .1. Cxema nogkno4yeHUs TensioBbIMUCINTENS.

60



CxeMbl BbIXO40B 1 BXOAOB TENJIOBbLIMNCNNTENA

1,0 KOm J1

+5B— [ =

I
=k

» TSOUT1 +

1 Mk®

0

» TSOUT1 -

GND o
J2

Puc. [1.2. Cxema OKOHEYHOro Kackaga AUCKpPeTHOro Bbixoaa.

+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

Puc. [1.3. Cxema BXoQHOro Kackaga 4aCcTOTHO-UMNYNbCHbIX BXOAOB pacxoaa
M NTOrM4YecKoro BXxoaa HanpasrieHUsi NOTOKa.
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NMPUNOXEHMUE E. NapameTpbl TMNOBOMU HAaCTPOUKU TENNOBbLIYUC-

nutens

Tabnuua E.1. NapamMeTpbl TUNOBOW HAaCTPOMKU TENNOBLIYUCIIUTENA

MapameTp

Ne kaHana

MHankauus B MeHI0

KaHanbl namepeHus pacxopa

KoadhdpmumeHT npeobpasoBaHms 4acToT-
HO-MMNynbcHOro Bxoga — 20 umn/n

1-6

Kp = 20,00 umn/n

KaHanbl uamepeHus Temnepartypbil

HoMuHanbHas ctatuctTuyeckas xapakre-
puctuka MNT - 50001 (Pt500)
WlOO:1-3850

1-6

Ro = 500,00 Om
MNT Pt500 W =1,3850

KaHanbl nimMmepeHusa aaBrieHus

MakcmumansHoe n3mepdaemMoe gasneHume n

AvanasoH paboTbl TOKOBOro Bbixoaa

1-6

na 1,60 Mna
4-20 MA

Onsa nmnynbcHbiX BxoaoB Ne1-Ne6 3agaeTcsi macCuBHbLIA PEXUM
paboTbl NOCPEACTBOM 3aMblKaHUA MepeMbldKaMy  KOHTaKTHbIX nap

J1-J12.

Mocne HacTponkun kaHanbl Ne3-Ne6 namepenus pacxoga, Temnepa-
TYpbl 1 faBneHNs NporpaMmMHo oTkntovatoTea: NMpeobpasoBartenu - - -.
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NMPUNOXEHUE XK. OnpeaneneHune 3Ha4YyeHunsa koacpcdpuumeHTa npe-
o6pa3oBaHMA YaCTOTHO-UMNYNbLCHOro BxoAaa
TennoBblYUCNUTEnNs

[ns onpegenenus 3Ha4YeHnsa koapduumeHTa npeobpasoBaHns Ya-
CTOTHO-MMNYNbCHOrO Bxoda K, C y4eToM MakcumarnbHOro 3Ha4yeHus
pacxoga B TpybonpoBsoge, roe OyaeT ycTtaHaBnuBaTbCs pacxogomep,
MO>XHO BOCMONb30BaTbLCA POPMYIOMN:

3,6-Fru] _ 60-Flru]
QmaKc |_M3/LIJ QMaKC [ﬂ/MMH] '

rae Quaxc — MakcMMarnbHoOe 3HaYyeHue pacxoda B TpybonpoBoae;

F — yacTtoTa, COOTBETCTBYyHOLAA MaKCMManbHOMY 3HA4YEeHUIO pac-
xoaa B TpybonpoBoae (3Ha4YeHne He OOIMKHO MpeBblwaTb MakcMMarnb-
HO gonyctumoe anga TB).

K, [amn/n] <
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NMPUNOXEHUE WU. NMpumepbl nporpaMMHOU HAaCTPOUKN TENNOBbI-
yuncnurens

(cnpaBo4HoOe)

a) npu obcnyXmBaHuMm 3-X TENNIOCUCTEM

Ql Pl tl
Mopatowmin >\ J_ 1 N=1
Tpy6onposopg =
§ W1, = m]_-(h]_ — ho)
l 1% W2, = mz-(hz — ho)
| rec ¢ W33 = W1 - W2,
:_ 2 hi(ps) = f(tz, Pa)
Q, P, t, | E ha2(p2) = f(tz, P2)
[ —
O6paTHbIN ya)y J_ 1 | ho = f(tO’ PO)
Tpy6onposoa —J
Q3 P3 t3
Moaatowwmin ) J_ t N=2
Tpy6onposog N
2 W1, = m3:(hs — ho)
| 5 W2, = my:(hs — ho)
| rec ¢ W3z = W1, — W2,
:_ 2 ha(ps) = f(ta, P2)
Q, P, t, | E h4(P4) = f(1:4, P4)
[ —
O6paTHbIi A\ J_ t | hO - f(t01 PO)
Tpy6onposog —J
Q5 P5 t5
Mopatowwii £ J_ 1 N=3
Tpy6onpoBsoa b’
2
| g W13 = ms:(hs — he)
| § W23 =0
| g' W33 = W13 - W23
o t | 5 hs(ps) = f(ts, Ps)
6 . | 8 he(ps) = f(ts, Pe)
O6paTHbIN J_ T I
Tpy6onpoBoa
@ - npeo6pasoBaTenb pacxona;
J_ - NpeobpasoBaTenb AaBnNeHUs;
T - npeobpasoBaTenib TemMnepaTypsbl.

Puc. N.1. CTpykTypbl TeNnocucTtemMm u KoHdpurypaumsa nameputenbHomn cu-
CTeMbl.
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Tabnuua U.1. NMapameTpsbl, onpegensembie B TB

Ne MapameTpsl
«TOYKNY, «TOYKN»
«KaHana»| usamepeHus

MapameTpbl pacyeTHOro «kaHanay»

0 -

to , Po, ho

1 Qui,t1, P1

T T
hi(p1) = f(t1 , P1); Qm1= Qui-p1, M1=[Qmy-dT, V) = (J;Qvl -dT
0

2 Qw,tz, P2

T
T

ha(p2) = f(t2 , P2); Qm2= Quz:p2, M2=[Qp2 -dT, V, = JQVZ -dT
0

0

3 Qws, t3, P3

T

T
ha(ps) = f(t3 , P3); Qma = Qua:p3, M3 =[Qp3 -dT, V3 = JQV3 -dT
0

0

4 Qua,ta, Py

=

;

ha(pa) = f(ta , P4); Qma= Qua-pa, Mg = Qg -dT, Va = J Qug -dT
0

0

5 Qus, t5, Ps

T

.
hs(ps) = f(ts , Ps); Qms = Qus'ps, Ms = [Qg -dT, V5 = (JJ Qys -dT
0

6 Qus . s, Pe

T

T
he(pe) = f(ts , Ps); Qme = Que-pe, Ms = [ Qg -dT, Ve = (J;QVG -dT
0

Ta6nuua U.2. NapameTpsbl, onpegensieMble B TeNocucreMmax

Ne Tennocuctemsbl

TennoBasi MOLLHOCTb

TennoBas QHEeprmna

N=1

Ely = Qma - (hy —ho);
E2; =Qm2 - (h2 —hg);
E3, =EL -E2;

N=2

El, = Qms - (hz —ho);
E25 =Qma - (hg —hg);
E3, = EL, ~E2,

N=3

Elz =Qms - (hs —hg);
E23 = O;
E33 =FElg —E24

T
W11(2,3) = £E11(2’3) -dT,;

T
W21(2,3) = (j)E21(2,3) . dT,

.
W3y23) = [E3y23)-dT
0

NMPUMEYAHUE. 3HauyeHne pacxoaa, namepeHHoe MNP Qg, aBnseT-
Cs1 CNpaBOYHbIM U B pacyeTax He UCMOosb3yeTcs.
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0) npu opraHusauum Tennoy4yeta B O4HOWN TeNnynocucTeMe B OTONUTENbHbLIN U
MeXOTONUTEeNbHbIN Ce30H

B mexoTonuTenbHbI Ce30H (Npu OTCYTCTBUWU OTOMNSIEHMS) Tenso-
HocuTenb ansa MBC moxeT nogaBaTbca no obpaTtHomy Tpybonposoay.
Mpn Hanuyum B obpaTHOM TpybOMpPOBOAE KOHTPONMPYEMOW TEMNOCU-
CTeMbl pacxoomepa PeBEPCUBHOIO UCMOSMIHEHUS BO3MOXHa opraHu3a-
umsa ydeta TennonoTpedneHns, Kak B OTONUTENbHbIN («3UMHUIY), TaK K
B MEXOTOMUTENbHbLIN («IETHMUN») CE30H C aBTOMaTUYECKUM MepPEKo-
YeHMeM Ha COOTBETCTBYHOLLMIA anroputm pacdeTta. [lpn aTom pacxono-
mMep B obpaTHbI TpybonpoBO4 MOXET yCTaHaBnMBaTbCA Takum obpa-
30M, 4YTOObl NpAMOE HanpaBfieHMe MnoTOoKa ANs pacxogomepa nmnbo
coBnagarno c HanpaeneHMeM NoToka B TpybonpoBoae B OTOMUTENbHbIN
Ce30H, NMnBo BbINI0 NPOTUB HanpaBfeHNA NMOTOKA B OTOMUTENbHbLIA Ce-
30H.

lNepekntoyeHne anropmutma ¢ «3MMHEro» Ha «JfieTHum» B TB npownc-
XOOUT:

- NMMBO NpK U3MEHEHWUM YPOBHSI CUrHamna Ha forM4yeckoM BbIXOA4Ee pacxo-
Aomepa npu CMeHe HanpasfeHnsa NoToka B obpaTHOM TpybonpoBoae;

- NMBOo Npw NponagaHuK CUrHanoB Ha MMMYNbCHOM BbIXOAE pacxoaoMe-
pa.

MepekntoyeHne anropnuTMa ¢ «NeTHEro» Ha «3UMHUIA» NPOUCXOAUT
TONbKO MPW HaNUYMU CUrHaNoOB Ha UMMYINbLCHOM BbIXOAE pacxodoMepa
N npy obpaTHOM U3MEHEHMM YPOBHS CUrHama Ha NOrm4yeckom BbiXxode
pacxogomepa.

Mpu nepeknioyeHnn anroputMa pacyeta B MeHio TB WUtoroBble
AaHHble NHONUUPYETCS COOTBeTCTBYylLWaa Hagnucb: Ce3oH 3UMHUM
nnm Ce30H NeTHUMN.

[na opraHusaumMm pacyeToOB B TEennoBblMMCAUTENE ANA OOHOW
KOHTPONMpyeMOMn TENNOCUCTEMbI HACTPaMBalOTCH ABE CUCTEMbI pacye-
Ta Tenna (puc.n.2):

- Tennocuctema 1 — ansa ydeta otonneHms n N/BC B oTonnTenbHbIN Ce-
30H;

- Tennocuctema 2 — ong yyeta Tonbko NBC B MeXOTONUTESbHLIN Ce-
30H.

Tennocuctema 3 MoxeT OblTb OTKNOYeHa NMbo 3agencTBOBaHa
no YCMOTPEHUIO MOnb3oBaTens (Hanpumep, ANs KOHTPOns pacxopa
TennoHocutensa B Tpydonposoae MBC).

B pacuetax gns ob6enx cuctemMm MCNonb3ylTCA 3HaYeHNa pacxona,
TemnepaTtypbl U OaBNEHUSA, N3MEPEHHbIE B KOHTPONMPYEMON Tensnocu-
ctreme. [Ina 3TOro MMMynbCbl C PacxogoMepOB KOHTPONUPYEMOn Ter-
nocuctembl nogarTcs Ha Bxodbl TB kak ona ogHoOW, Tak U Ansa gpyroun
pacyeTHOM CUCTEMbIl, a 3Ha4YeHUs TemnepaTyp U AaBneHUn U3 nepsBomn
pacyeTHOM CUCTEMbI Ha3HA4alTCH NPOrpaMMHO ANd BTOPOW pacyeT-
HOW cUCTeMbI (ONa onpeaeneHus NITOTHOCTEN U SHTanbNum).
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[MoTpebneHHoe KONMYECTBO Tenma B KOHTPONMPYEMOW Tenmocu-
CTeMe paccuyMTbiBaeTCAa kak cymma notpebrneHHoro konmvyectsa Tenna
B 0beunx cucrtemax (B COOTBETCTBUM C 3agaBaeMbiM anropuTMOM pac-
yeTa UTOroBbIX AAHHbIX).

Q, (Qy) P, t,
MNoparowwmn [ J_ T
Tpy6onposon N4
|
Q 5
| - TBC ]
N R
| 5
Q, (Q,) P, t =
| 2
OGpaTHbIN A\ J_ t |
Tpy6onpoBsona \/J
Anroputm pacyeta Anroputm pacyeta Anropuntm pacyeTa
B Tennocucreme 1 B Tennocucreme 2 MUTOroBbIX OaHHbIX
(oTonuTENbHLIN CE30H)  (MEXOTOMUTENbHbLIA CE30H)
W1, = ml'(hl - ho) W1, = mg'(hg - ho) W = W31 + W32
W2, = my(hy — ho) W2, = my(hs — ho)
W31 = Wll - W21 W32 = W12 + W22
hi(p1) = f(ts, P1) hs(ps) = f(ty, P1)
ha(p2) = f(t2, P2) ha(ps) = f(t2, P2)
ho = f(to, Po) ho = f(to, Po)

Puc. U.2. Anroputmbl pacyeTta (KOHdUrypaumm pacyeTHbIX CUCTEM) Npu op-
raHmsauum TennoyyeTta B O4HOW TENJIOCUCTEME B OTONMUTENbHbLIN U
MEXOTONUTENbHbIN Ce30H.

[Ons obecneyeHnss aBTOMATMYECKOrO MEPEKITYEHUS anroputMma
pacyeTta B TB Heobxoanmo B MmeHo AToroBble gaHHble Ha3HauYUTL Na-
pameTpy Ynp. TC ogHO 13 3Ha4YeHuUn, npuBeaeHHbIX B Tabn.N.3. Ycra-
HoBneHHoMy B TB 3HauyeHuto AomKHbI COOTBETCTBOBATD:

- OpUeHTaUMAa pacxogomepa npu MoHTaxe B obpaTHbI Tpybonposoa (no
NOTOKY MUin NPOTUB);

- YPOBEHb CUrHama Ha norm4eckom Bbixoae pacxogomepa (Huskun mnu
Bbicokun).
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Tabnuua U.3. CooTBeTcTBME HacTpoek TB n pacxogomepa

3HaveHve napameTtpa TB

3HayeHune napameTtpa [P
AKTMBHbIN YPOBEHb

MoHTax pacxogomepa
B 0BpaTHbIN Tpybonposos

Ynp. TC (HanpaBneHue NoOToKa B OTOMUTESNbHbIV
Ha MorM4eckoM BbIXoe
CE30H)
HU3KWUI peBepc Huzsknn 1
= =D
BbICOKWUW peBepc Bbicokum 1
| <0 =D
HU3KUA unu Q2=0 Huskumn 1
= =D
BbiCOKMM unu Q2=0 Bbicokum KL:
[ >

MNepekroyeHne anroputMa pacyeta C «3MMHEro» Ha «JETHUN»

nponcxoguT:

- NPU YCTAHOBJIEHHOM 3Ha4YeHUM HU3KUWN peBepc (BbICOKUNA peBepc) —
TONbKO MpW CMEHe HanpaBneHns noToka B obpaTtHom TpybonpoBoae;

- NPU YCTAHOBMEHHOM 3HayYeHUn HU3KMN unu Q2=0 (BbLICOKUNA WU
Q2=0) — nnbo nNpu cMeHe HanpaBneHnsa noToka, NMB0O Npu OTCYTCTBUM
CUrHanoB Ha UMMyYNbCHOM BbIXOAe.

MPUMEYAHWE. [MepeknioyeHne anroputma pacdeta npu ycra-
HOBMEHHOM 3Ha4YeHMM HU3KUK unu Q2=0 (Bbicokun unm Q2=0) moxeTt
Npou3onUTM WM NpU HanuydMum pacxoga B obpaTtHom TpybonpoBoge,
HanpuMMmep, ecrnvm 3HavyeHne pacxoda OKAKETCH MeHblUe 3HaYeHust OT-
ceykn Mo yobiBaHuto (puc..3. Pacxoa Q. < Qorc), TaK Kak npyv 9TOM
pacxogomep npekpaiiaeT Bbiaady UMNynbCHbIX CUTHamNoB.

nepekrnyeHmne anropntma

He npouncxogut

pacyeta

npoucxoauT
nepeknioYeHre anropuTma pacyera

Q2, Quurs Qome— CcOOMBEMCMBEHHO MeKyWul, MUHUMarbHbIU pacxod u

pacxod cpabamsbieaHuss omceyku 8 1P

Puc. U.3. Hannune (oTcyTcTBME) nepeknoyYeHUss anroputma pacuyerta npwm

pasnunyHbIX 3HaYeHUAX pacxoaa Q..
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MMepekntoyeHne anroputMa pacdeTa C «3MHEro» Ha «NeTHUNY» He
NPOM30ONAET, ECIN:

- yCTaHoBMNeHo 3HayeHne Ynp. TC oTkno4veHo;

- NPU YCTAHOBMEHHOM 3HayYeHUN HU3KMN unu Q2=0 (BbLICOKUNA WU
Q2=0) 3adcpmkcuposaHa HC (Qz < Quuu), B Ka4eCTBe peakumm Ha BO3-
HUKHOBEHME KOTOPOM 3a4aHO NpucBavBaHWE HyNeBOro 3Ha4YeHus pac-
xoaa ana MNP, yctaHoBneHHoro B o6paTtHoOM TpybonpoBoae.

Mpumep HeobxoaMMbIX HACTPOEK MpU YCTaHOBMEHHOM 3HAYeHUU
Ynp. TC Huskmun nnu Q2=0 nprBeaeH HMXe.

1. AnnapaTHas HacTponka pacxo4oMepOB:

a) 3agaTb NacCMBHbLIM pPeXUMm paboTbl AN UMMYMbCHbIX Bbixogos NP1 u
MnP2;

0) 3agaTb akTUBHLIN peXxunm paboTbl ANS BbIXxOAA HanpasfeHUs noToka
MnP2.

2. [NporpammMHas HaCTpoWnKa BbIXoda HanpasfiEHMs NOTOKa pacxogomMmepa
MnP2:

a) 3agaTb Ha3HaveHue curHana — O6p. HanpaBneHwe ANA Tensoy4eTa;

6) 3agaTb ypoBeHb curHana — AKTUBHbIA ypoBeHb: Hu3kumn, cootseT-
CTBYIOLLMIA OBpaTHOMY HanpasneHWIo NOTOKa.

3. AnnapaTtHas HacTponKa TennoBbIYNCNTENS:

a) Ha konogkax XT12, XT13 n XT14 coeguMHUTb NepemblidKamMn KOHTaKTbI
oauHakoBon nonapHocTtu: [1+/13+, [1-/13-, 12+/14+, 12-/14- cooTBeT-
CTBEHHO;

6) 3agaTbh aKTUMBHbBIAN peXxmnm paboTbl YaCTOTHO-MMMYNbCHBIX BXOAOB 11 1
|2, yCTaHOBMB MEPEMbIYKM HA KOHTaKTHble napbl J1-J4, U naccuBHLIN
PeXUM ONs CoOeAMHEHHbIX napansnenbHO ¢ HUMu BxoaoB 13 v 14, cHAB
nepeMblYkn ¢ KOHTaKTHbIX nap J5-J8 (puc.A.7);

B) YCT@HOBWUTb NACCUBHbIN pexum paboTbl nornveckoro Bxoga DIR1, cHaAB
nepemMblYKM C KOHTaKTHbIX nap J13-J18;

r) Ha konogkax XT3 n XT2 coeanHUTb NepeMbldKamMu KOHTaKTbl CUTHANoB
LEAD3A-LEAD3B-SHIELD3 n LEAD4A-LEAD4B-SHIELD4 cooTtBeT-
CTBEHHO.

4. NporpamMmHasa HacTpourKka TENSOBbIYUCNUTENS:

a) 3agaTtb 3HaveHnsa Kp B meHo To4uka 3 1 Touka 4, paBHbIMM 3HAYEHUSIM
Kp cootBeTcTBEHHO B MeHIO Touka 1 n Touka 2;

0) yctaHoBUTL B MeHto Touka 1 n Touka 2 onga onuum NMpeobpasoBaTenu
3HavyenHne P T ;

B) ycTaHOBUTb B MeHI0 Touka 3 1 Touka 4 ans onunn NpeobpasoBaTtenun
3Ha4yeHne P - -;

r) yctaHoBuTb B MeHI0 Touka 5 n Touka 6 ans onumn NpeobpasoBaTtenun
3Ha4yeHne - - - ;

A) yctaHoBuTb B MeHo KanHan 3 v KaHan 4 3HayeHue 3HTanbnum
h3=f(t1,P1) n h4=f(t2,P2);
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e) B meHio Tennocuctema 1 / KoHdwurypauma n Tennocucrtema 2 /

KoHdmrypauma Besectn copmynbl pacyeTa Konuyectsa Tennotbl B
OTOMNUTENBbHBLIN U MEXOTOMUTENBbHLIN CE30H COOTBETCTBEHHO (pUC..2);

X) B MeHi0 UTtoroBble aaHHble / W BBeCTM (pOpMyny pacyeta cymmap-

HOro Komu4yecTsa TennoThbl Ana AByx Tennocucrtem: W = W31 + W32
(pnc.N.2);

n) B meHo Tennocuctema 1 / HewrtaTtHble cuTyaumm 3agaTb YCrnoBus m

peakummn:

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

-Y1 Qm2>Qm1x1,04 P1 [MpocTton cnctemsl;

- Y2 t2>t1+3,00 P2 lNpocTon cuctemsl;

-¥Y3 Qm1>0ml,axc P3 [lpocTton cncrtemsl;

K) B MeHi0 Tennocuctema 2 / HewraTHble cuTyauum 3agatb YCNoBus 1

peakumm:

-¥Y1 Qm3<Qm3uum, P1 Qm3 = HEKOTOPOE YMCHO;

-Y2 Qm4<Qm4yum, P2 Qm4 = HEKOTOPOE YUCHO;

- Y3 Qm3>0m3yaxke, P3 MMpocTon cuctemsl;

n) B MeHto UToroBble aaHHble 3aaTb Ynp. TC Hu3kun nnn Q2=0.

MmnynbcHble Bbixogbl MP1 n NP2 nogknounts, cobntogas nonsap-
HOCTb, K Bxogam 11/I3 n 12/14 cooTBeTCTBEHHO. A BbIXO[ HanpaBneHus
notoka NP2, cobnogas nonapHOCTb, nogkniounTb Ko Bxoay DIR1 Ten-
NOBbIMUCINTENS.

[Mocne BbINOMHEHHbIX NoakntyeHun B ctpoke MoTok byaet nHaum-
UMpoBaTbCH TeKyllee HarnpasrieHne NoToka TEenfIoOHOCUTENS B pacxo-
aomepe.

MpeobpaszosaTtenu temnepatypol MT1, MT2 n gasnenna Ma1, rno2
noakntoyatoTes K TB B cooTBETCTBUM CO cxemon Ha puc.[.1.

NMPUMEYAHUA.

1. Bce HacTporikm BbinonHsaTca B pexume CEPBUC npu yctaHoBneHHOM

2.

nepemMblyke Ha KOHTakTHou nape J4 (puc.A.2).

MNpuBeaeHHOE onuMcaHue BbINOMHSEMbIX HAaCTPOEK SIBNSETCA CrpaBoy-
HbIM W HE YYUTbIBAeT BCEIro BO3MOXXHOIO MHOroo6pasnsi kKoHdurypauui
obCcnyXnBaemblx TENSIOCUCTEM.

. K Tennosbluncnutento MoxeT ObiTb NOAKIMIOYEHA €lle OAHa KOHTPOnu-

pyemasi TennocuctemMa. [Ans 4yero AommkHbl ObiTb BbIMOSTHEHbLI COOTBET-
CTBYIOLME MPOrpaMMHble HACTPOWKW ONsi CUCTEMbl pacdeTa Tenna B
Tennocucrteme 3.

lMpu annapaTtHon HacTponke TB B crniyyae OTCyTCTBUS NOAKNHOYe-
Hua MT k konogke XT2 (XT1) HeobxoauMO COeAMHUTL NepeMblYkaMu
KOHTakKTbl curHanos LEAD5SA-LEADSB (LEADGA-LEADGB).
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NMPUNOXEHMUE K. HacTtpouka TennoBbluucnutens ansa MockoB-
CKOro permoHa

Mpn wucnonb3oBaHun TB B MOCKOBCKOM pernoHe Heobxoanmo
yCTaHOBUTb 3HadeHne napameTtpa FJG — ga. Mogudukaums 3HayveHus
napameTtpa FJG poctynHa B pexxumax CEPBUC n HACTPOWKA. Ons
BbINOSTHEHUA MoaudmKkaumm cnegyeT BbibpaTb NyHKT MeHio Mapamert-

pbl / FJG 1 HaxaTb KHOrKY . Mpn atom B TB aBTOMaTUYECKM NPO-
NCXOANT NepeHacTporika paga napaMmeTpoB PYHKLMOHUPOBaHUS.

1. YcraHaBnuBaoTca opMyribl pacyeTa Tenna:

a) onsa Tennocuctemnl 1: W1l=m1(h1-h2), W2=0, W3=W1+W2;
6) ana Tennocucrtemnl 2: W1=m3(h3-h0), W2=0, W3=W1+W2;
B) ansa Tennocucrtemsbl 3: W1 — coxpaHdaeTcsa paHee BBeeHHas

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

2. YctaHaBnuatoTcss oopMynbl KputepmeB oueHkn Hannums HC n dop-
MYInbl peakumu npu Bo3HNKHoBeHUN HC:

a) onsa Tennocuctemnl 1:

- Y0 He 3apaHoO PO He 3apaHo;

-¥Y1 Qm1<1,0000 P1 lMpocTton cucrtemsbl;

-¥2 Qm1>1000,000 P2 lpocTon cuctemsbl;

- Y3 t1<t2+10,0000 P3 lNpocTon cucrtemsbl;
6) ana Tennocucrtemnbl 2 n Tennocuctemnl 3:

- Y0 He 3apgaHoO PO lMpocTton cucremsil;

- Y1 He 3apaHo P1 lMpocTton cucrtembl;

- Y2 He 3apaHo P2 lpocTon cuctemsbl;

- Y3 He 3apaHoO P3 lNpocTton cucremoil.

3. BosHukatowme HC obpabaTtbiBaloTcs No cnegyowemMy anroputmy:

- NPY OQHOBPEMEHHOM BbIMOMHEHUN YCnoBU ANna Heckonbkmux HC B cno-
BOCOCTOSAHUN dpukcmpyeTcs Tonbko HC ¢ HanmeHbnM MopsiAKOBbLIM
HOMEPOM UM BKINIOYAETCA COOTBETCTBYIOLNM CHETUYUK THC;

- Ans peakumn «MpocTon cucTeMbl» He BKINOYaeTcs cyeTynk Tnp;

- 4Ns BCex Tennocuctem HewTaTHasa cutyauma HCO nporpammMHO He 06-
pabaTbiBaeTcs.

NMPUMEYAHUA.

1. MNpun ycraHoBneHHoM 3HaveHun FJG — ga B TB He noppepxusaeTcs
BO3MOXHOCTb OpraHu3auun TennoyyeTa B OOHOW TENIIOCUCTEME KakK B
OTONUTENbHBLIWN, TaK U B MEXOTOMNUTENbHbLIN CE30H C aBTOMAaTUYECKUM
nepeknioYeHnemM Ha COOTBETCTBYIOLLMI anropuTMm pacyeTa.

2. YcTtaHoBreHHble npu 3HadveHnun FJG — ga dopmynbl pacyeTta Tenna,
Kputepues oueHkn Hannumsa HC n oopmynbl peakumm npu BO3HUKHOBE-
HUM HC He nameHsaTCa nocne ycTaHoBKM 3HavYeHnss FJG — HerT.
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NMPUNOXXEHUE J1. UHCcTpyKUMA No npoBepKe paboTocnocobHocTU
M3MepUTeNbHbIX KaHanoB

1. NpoBepka paboTocnoCcoBHOCTM KaHaNoOB U3MepeHns TemnepaTypbl.

OueHka paboTocnocoBHOCTN KaHanoB M3MepeHust Temnepartypbl
MOXeT ObITb NMpoBeAeHa C MOMOLLLI PE3MCTOPOB, MOAKIMHOYAEMbIX K
BXO4aM TENOBbIYMCNNTENSA B COOTBETCTBMM C puc.fl.1a.

Kananol 1 1 2, 3 n 4 B3anmosasncumbl. [103TOMy, ecnmn Kakon-nmbo
N3 nepeyvncrieHHbIX KaHanoB He npoBepseTcsa (He Ucnonb3yetcs), TO
BMECTO pe3ncTopa K BXOAYy AOMKHa ObiTb MOAKMYEeHa nepemMblyka
(pnc.J1.16).

PacnonoxeHne KOMMYTaAUWOHHbLIX 3M1EMEHTOB Ha MoAyrne KOMMY-
Taumm npueegeHo Ha puc.A.7.

SHIIIE):)E:; ? SHIELD(x+1) )
@ PT(x+1)B 0
| LEADXB 2 LEAD(x+1)B )
R LEADXA ? LEAD(x+1)A @
PTXA PT(x+1)A
a) @ 6) @

Puc. J1.1. Cxema nogknro4eHUs1 Npu NpoBepKe KaHaroB U3MepeHUsi Temnepa-
Typbl.

Mpn npoBepke pekomeHayeTCs UCMonb3oBaTh PE3NCTOPbI HOMUHA-
nom 590 Om.

[onyckaeTcs ucnonb3oBatb pe3ncTopbl HoOMUHanom 560-810 Om.
Bo3amoxHoe 3HayeHne TemnepaTypbl Ans BbIGpaHHOro HOMWHana pe-
3UCTOpa onpeaensieTcsa B COOTBETCTBMN C HOMUHAIbHOW CTaTU4eCKoMn
xapaktepuctukon [T, yctaHOBNEeHHOM AN AaHHOW TOYKu, 1 gonyctu-
Moro pasbpoca conpoTuBneHuns pesuctopa. [pn aToM B COOTBETCTBY-
owen Touke x (Todyke namepeHus) u KaHane x (kaHane pac4eTtHoM) C
y4yeToM [JOonycTUMOoro pasbpoca CONpOTUMBIIEHUSA pe3ncTopa LOSMKHO
MHOMUMPOBATLCA 3HaYeHne TemnepaTypbl B npegenax 15-100 °C.

2. MNpoBepka paboToCnOCOOGHOCTN KaHANOB N3MEPEHNSA AaBMEHNS.

MpoBepka paboTOCNOCOOHOCTN KaHaNoB W3MEpPEeHUs1 AaBreHUus
OOJDKHa Npon3BoauTbes npu 3agaHHoMm B pexume CEPBUC (ona npe-
obGpasoBaTensa AaBneHus B COOTBETCTBYLEN ToUYKe) gnana3oHe Toka
4-20 MA.

Ona oueHkn paboTocnoCOBHOCTU AOMKEH WCMONb30BaTbCs pesu-
ctop HomuHanom 1,3-5,6 kKOM, nogknYaemMbli K BXOAY TEnnoOBbIYUC-
nnTensa B cootBeTcTBumn ¢ puc.Jl1.2.
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Puc. J1.2. Cxema nogkno4YeHMs npyv NpoBepKe KaHanoB U3MepeHusa Aasne-
HUS.

OpUEHTMPOBOYHOE 3HaAYeHMEe [OaBMeHUs, KOTOpOoe [OOIMKHO WHAM-
uMpoBaTbcs B cooTBeTCcTBYlOLElN Touke x u KaHane x, ¢ yueTom gony-
CTUMOro pas3bpoca COMpPOTUBIEHNS Pe3ncTopa MOXHO OMNpeaenvTb Mo

dopmyne:
P
P8
4 R

roe Puy, — viHOMUMpyemoe 3HayveHue gasnenus, Mlla;

Puake — MakcmmanbHoe 3HayeHue gaBneHusi, 3agaHHoe ana N B
paHHon Touke x, MlMa;

R — conpoTuBneHune pesuctopa, kOm.

[MpoBepATb kKaHanbl UI3MEPEHUST AaBNEHWUS MOXHO MO OAHOMY MUMn B
nobom coyeTaHuu.

3. NpoBepka paboTOCNOCOOHOCTN KaHANOB N3MEPEHMS pacxoaa.

lMpoBepka KaHanoB WM3MEPEHMS1 pacxoda MOXET BbIMNOMHATLCS C
MOMOLLIbI0 MPOrpaMMUMPYEMOro ANUCKPETHOrO BbIXOA4a TEMNNoBblMUCIINTE-
ns.

Ona opraHusauum nposepkn Heobxoammo B pexume CEPBUC c
NMOMOLLIbIO KraBuaTypbl 3agaThb:

- B Kanane 0
Qm por = 500 T/y;
- anroputm paboTbl AUCKPETHOrO BbIXo4a
F=0QmO0 x 1.

lMocne npousBeneHHbIX YCTAHOBOK Ha AMCKPETHOM Bbixoge byaer
dopmMumpoBaTbCHA MMMyIibCHasA nocriegosBaTtesibHOCTb YactoTon 500 ['u.

[na nNpoBepKM HY)XHO MOAKMIOUYUTb AUCKPETHbIW BbIXOA4 Ha BXO[
NpoBEpPSAEMOro KaHana u3mMepeHns pacxoaa B COOTBEeTCTBUM ¢ puc.J1.3.
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KombGuHMpoBaHHbIN MOAyNb ' Mnarta kKommyTauum (cpparmeHT) |
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Ha exod kaHana usmepeHusi pacxoda | | NP6 | MP5 | MP4 | MP3 | NP2 | NP1 |
'L [Mpeobpasosartenu pacxoaa (MP) :

Puc. J1.3. Cxema noakno4veHUs npuv npoBepKe KaHana namepeHus pacxoaa.

Mpn aTOM ANA OUCKPETHOro BbiXo4a C NMOMOLLBK NepemMbIYeK O0I1-
XeH ObITb YCTAHOBMEH aKTMBHbIA pexum paboTbl (yCTaHOBMNEHbI nepe-
MbIYKM Ha KOHTaKTHble napbl J1 n J2 moayna RS-232 / RS-485 / gnc-
KpeTHbIN BbIXOA), a ANdA BXO4a KaHana pacxoja — MacCuBHbIM (CHATbI
nepeMblYkn Ha nnaTe KOMMyTauMu C KOHTakTHbIX nap J1 v J2, J3 n J4,
J5 n J6, J7 n J8, J9 n J10, J11 n J12 cooTBETCTBEHHO), NMMBO Haobo-
pOT.

3HauyeHne yacToTbl, MHauuMpyemoe B ToUYKe X, COOTBETCTBYHOLLEN
npoBepsieMOMYy  KaHany M3MepeHusi pacxoda, [AOMKHO  ObITb
(500+10) I'w,.

rel tsrv.023x_docl.6
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