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HacTtoawmin goKyMeHT pacnpocTpaHsieTcsl Ha TENSI0CHEeTUYNK-PErNCTpaTop
«B3JIET TCP-M» ucnonHexnst TCP-027 n npegHasHa4yeH Ofsi 03HAKOMIIEHMS
nonb3oBaTensi C yCTPONCTBOM TeMNnocyeTyMKa 1 Nopsaakom ero akcnnyaTauum.

B cBA3n ¢ noctosiHHOM paboTon No ycoBepLUEeHCTBOBaHMIO npubo-
pa B TenfiocyeTymke BO3MOXHbI OTNINYMS OT HAcTOSLWEro pykoBoACTBa,
He BUSIOLLNE HA MEeTPOSormyeckne xapakTtepuctTmkm n yHKUMOHanb-
Hble BO3MOXXHOCTM npmnbopa.

MEPEYEHb MPUHATbLIX COKPALLEHNI

DN - AMamMeTp YCNoBHOro NpoxoAaa;

KK - XKNOKOKpUCTaNIM4eCckun nHankaTop;
HC - HelTaTHasl cuUTyaums;

HCX - HOMMHarbHas cTaTn4eckasi XapakTepucTuka npeobpasoBaHms;
na - npeobpasoBaTtenb AaBNeHUs;

MK - NepCoHarnbHbIN KOMMNbLIOTEP;

MneP - npeobpa3soBartenb pacxoaa;

nT - npeobpa3soBaTtenb TemnepaTypbl;
P3 - PYKOBOACTBO MO 3KCMyaTaumu;

B - TENNOBbLIYUCIINTENb;

TCvy - TeNnNOCYeTUUK;

a4 - 9KCMyaTauMoHHas AOKYMEeHTaums.

NMPUMEYAHUE. Bua HanmeHoBaHMA uMnNu 0O0O3HAYeHUs, BbIMOSI-
HEHHOro B TEKCTE M Tabnuuax NpsiMbIM XXMUPHbIM LWPMUETOM, HaNpumep,
Touka, cooTBETCTBYET ero otobpakeHuto Ha gucnnee npuodopa.

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» 3apesucmpuposgaH 8
ocydapcmeeHHom peecmpe cpedcecmeg usmepeHulti PO nod Ne 74420-
19.

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» coomeemcmeayem
mpebogaHusiM HOPMamueHbIX OOKYMEHMO8 0 3/1eKmMpPoMazHUMmHou
cosmecmumocmu u besonacHocmu.

e Tennocuyemyuk-peaucmpamop «B3JIET TCP-M» paspeweH K npume-
HEHUI0 Ha y3rax ydema mensioeol 3Hepauu.

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» paspeweH K ripume-
HEHU Ha rpou3eodcmeeHHbIX 0b6beKmax 8 coomeemcmeuu ¢ rnpasu-
Jniamu npombiwieHHol be3onacHocmu.

YpocToBepsoLwmne OKYMEHThI padMmeLleHbl Ha cante www.vzljot.ru
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

Tennocyetumk-permuctpaTtop «B3JIET TCP-M» npegHasHayeH gnst uc-
NonNb30BaHUA Ha y3nax ydeTa TEMroBOW 3HEPrUM C LeNbl M3MEPEHUS
napaMeTpoB TEMMOHOCUTENSA U NPEACTaBEeHNs AaHHbIX NO NoTpebne-
HWIO Tenno- 1 BOAOPECYPCOB.

Tennocyetumk cootBetctByeT NOCT P 51649-2014, pekomeHaa-
umam MU 2412, MW 2573, MO3M R75 vn gpyron HopMaTuMBHOW [OKY-
MeHTauuK, pernaMmeHTmpyoLLen TpedboBaHus K npubopam y4yeTa.

Tennoc4yetumk-peructpatop «B3JIET TCP-M» npu ncnonb3osaHum
B3pbIBO3aLLMLLEHHbIX KaHanoB M3MepeHus pacxoja W Temnepatypbl
MOXeT NPUMEHATLCA NS U3MEPEHUA COOTBETCTBYIOLIMX MapamMeTpoB
TennoHocuTens B TpybonpoBoaax, HaxoAsaLMXCA BO B3PbIBOOMACHbIX
30Hax MOMELEHUN U HapYXHbIX YCTAHOBOK, COMflaCHO MapKUpOBKe
B3pbiBo3awmntel, NOCT IEC 600079-14-2013, rmasa 7.3 «[lpaBun
YCTPOMCTBA 3MEKTPOYCTAaHOBOK» M B COOTBETCTBMM C OTpacreBbIMU
HOpMaMu 1 npasunamn 6e3onacHoOCTH.

Tennocuetynk «B3JTIET TCP-M» ncnonHeHna TCP-027 obecneynBaeT:

n3MepeHme TeKylMX 3HayYeHur pacxoga, TemnepaTtypbl U JaBneHUs B
6-T He3aBUCKMMbIX TOYKax namepeHus (Tpybonposoaax);

onpegeneHne TeKyWUX U CpedHMX 3a MHTepBan apXUBMPOBaHWUS 3Ha-
YeHUi NnapaMeTpPoB TEMMOHOCUTENS B 6-TU pacyeTHbIX kaHanax;

- onpepgenexHune 3HA4YeHMN TEMNNOBOM MOLLIHOCTU U KONM4ecTBa TENNOThbI B

3-x TenniocucTemax;

BBOA NpPU HEoGXoOUMOCTM U UCMOSb30BaHME B pacyeTax OOroBOPHbIX
3HaAYeHU NapamMeTpPoB TENNOHOCUTENS;

npuem no nocriegoBaTernibHOMY MHTepdEency U Ucnonb3oBaHWe B pac-
yeTax TeKyLLMX 3HaYeHUN TeMnepaTypbl HA UCTOYHUKE XONOAHON BOAbI;

BO3MOXHOCTb NPOrpamMmMHOro KOH(pUIrypmpoBaHUs CUCTEMbI U3MEPEHUS
N anropuTMOB pacyeTa C y4eTOM BuAa KOHTPONMPYEMOW Tenrnocucre-
Mbl U Habopa rcnonb3yemblx NepBUYHBLIX Npeobpa3oBaTtenen pacxoaa,
TemnepaTtypbl 1 AaBNEHUS;

BO3MOXHOCTb OpraHu3auum Tennoyyeta B O4HOW TEMNSIOCUCTEME KaK B
OTOMUTENbHLIN, Tak U B MEXOTOMNUTENbHbIA CE30H C aBTOMaTUYECKUM
nepekniYeHnemM Ha COOTBETCTBYIOLLMI anropuTM pacyeTa;

- apxXmBunpoBaHUE B 3Hepr0He3aBMCMMOIZ namMATn pe3ynbTaTtoB NU3Mepe-

HWI, a TaKKe YCTaHOBOYHbIX NapaMeTpoB;
BeLleHWe XypHana 4enucTsuun oneparopa,;

WHAMKALUMIO U3MEPEHHbIX, pacYeTHbIX, YCTaHOBOYHbIX U apXMBUPOBaH-
HbIX NapamMeTpOB;

BbIBO4 pe3ynbTatoB uU3MepeHnA B BUAOE YaCTOTHO-UMMYIIbCHOIo WIn
JTOr’M4ecKoro curHana,;
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- BbIBOJ, U3MepUTENbHOW, ANArHOCTUYECKOW, YCTAaHOBOYHOW, apXMBHOWN U
Apyron nHgopmMaummn Yyepes nocriegoBartesnbHble MHTepdencol RS-232
unn RS-485, a Takke yepes nHtepdenc Ethernet;

- aBTOMATUYECKUIA KOHTPONMb UM WHAUKALMIO Hanuuus HeucrnpaBHOCTEMN
TEeNnocYeTyYMKa U HellTaTHbIX CUTyauui B TEMNIOCMCTEMAaxX, a Takxke
onpeaeneHne, MHANKAUMIO U 3anucb B apXMBbl BPEMEHU HapaboTKu U
NPOCTOS AN KaXkaon U3 TENNOCUCTEM;

- YCTaHOBKY Kputepud (bI/IKcaLI,I/II/I M Bnaa peakunnm TernrsocHeT4nka Ha
BO3MOXHble HENCTPABHOCTU UJTN HELWUTaTHblE CUTYaLIUNn,

- 3alUTY apXMBHbIX U YCTAHOBOYHbIX AaHHbLIX OT HECAHKLIMOHNUPOBAHHOMO
AocTtyna.
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1.2. TexHn4YeCKne xapakTepPUCTUKHU

1.2.1. OCHOBHblE TEXHUYECKNE XapaKTEPUCTUKM TENfocYeTYnKa npuBeLEHbI
B Tabn.1.
Ta6bnuua 1
3HauveHue
HanmeHoBaHWe napameTpa Mpum.
napameTpa

1. KonnyecTBO TOYeK M3MEpPEeHUs Kaxdoro u3

nepBUYHbLIX NapamMeTpoB (pacxoga, Temnepa-

TYpbl, 4ABNEHNS) 0o 6
2. KonmyecTBo KOHTPONUPYEMbIX TENNOCUCTEM 0o 3 Mpym.1
3. [OwanasoH 3|/|3mepeH|/1;| cpegHero o6bemMHoro o7 0,01 80 3 000

pacxoga, M°/4 Mpym.2
4. InanasoH nsmepeHus Temnepatypsol, °C ot 0 go 180 Mpum.2, 3
5. AnanasoH nsmepeHust pasHoCcTM TemnepaTtyp B

nogatowiem n obpatHom Tpybonposogax, °C ot 3 00 175 MNpum.2
6. [lnana3oH namepeHus gaenexHusa, Mla or0p002,5 MNpum.2
7. HanpskeHne nutaHnsa NoCcTosIHHOMO Toka, B 24 cm.n.1.2.5
8. NoTpebnsemas MouHOCTb, BT go 21 MNpum.4
9. CpefnHsisi HapaboTka Ha oTKas, 4 75 000
10. CpegHui Cpok crnyxobbl, net 12

NMPUMEYAHUA.

1. B cnyyae opraHusauum B 0gHOM M3 TEMNSIOCUCTEM Tensoyvyeta ¢ aBTo-
MaTUYEeCKUM MNepeknoYeHremM anroputma pacveta npu nepexoge or
OTONUTENBHOIO Ce30Ha K MEXOTOMUTENbHOMY M 0BpaTHO KONMUYEeCTBO
KOHTPONMpyeMbIX cuctemM He boree 2-x.

2. 3HayeHMe napameTpa onpenenseTcs TEXHUYECKUMU XapaKTepucTuka-
MU NepBUYHbIX NpeobpasoBaTenen, BXOASLWMNX B COCTaB TENNOCYEeTYM-

Ka.

3. Bo3aMOXHO M3MepeHne n apxmBnpoBaHue Temnepatypbl oT MuHyc 50 °C

(Hanpumep, TemnepaTypbl HAPY)XHOTO BO3ayxa) NpU YKOMMIEKTOBaHUM
TENNocYeTYMKa COOTBETCTBYOLWMUM TepMonpeobpa3oBaTenemM Conpo-
TUBMEHNUS.

. C yyetom mowHocTn, notpebnsemon npeobpasoBartensamMmm pacxoga u

AaBneHus, BKITIOYEHHbIMW B COCTaB TennocyeTyuka (Tabn.A.1, A.2
MpunoxeHna A).
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1.2.2. TennocyeTunk obecneunBaeT 3MEKTPONUTAHNE NOCTOSAHHBLIM HaNpPsKe-
Huem 24 B + 1 % 0o wecTtn gaTtymkoB aasneHust npu toke ao 20 MA Ha
AaTyMK 1 OO LWEeCTU AaTYMKOB pacxoda npu MOLLHOCTM NoTpebneHna oo
3 BT Ha gaTyuk.

1.2.3. TennocyeTunk obecneymBaeT xpaHeHne pe3yrnbTaToB paboThl B apXu-
BaX, onncaHne KOTopbiX NpueeaeHo B pasgene 1.6.1.

BpeMﬂ COXPaHHOCTUN apXMBHbIX, a TakKkKe YCTaHOBOYHbIX OaHHbIX
npun OTKINOYEHNN BHELLIHETO NMUTAHUA — HE MEHEE 5 ner.

1.2.4. YCTOMYMBOCTb K BHELLUHMM BO3LAENCTBYHOLLUMM hakTopamM TensnoBblYnUC-
nutens B paboyem pexume:

- TeMnepaTypa okpyxatoLero Bosayxa — ot 5 go 50 °C;

- OTHOCUTENbHas BNaxHocTb — He Gornee 80 % npu TemnepaTtype OO
35 °C, 6e3 koHaeHcauun Bnaru;

- aTMocepHoe gasnenue ot 84,0 go 106,7 kla;
- Bubpaums B gananasoHe ot 10 go 55 'y ¢ amnnutygon oo 0,35 mm.
CrteneHb 3awmTtel TB cootBeTcTBYEeT KOOy IP54 no TOCT 14254.

YCTOMYMBOCTb K BHELUHUM BO3OEWCTBYIOLWUM (hakTopamM oOcCTalb-
HbIX cocTaBnsaowmx TCY ykasaHa B aKCnnyaTaUuMOHHOW JOKYMEHTauumm
Ha COOTBETCTBYIOLLIEE n3genve.

1.2.5. Tennosbluucnutenn, npeobpasoBaTtenu pacxoga W TemnepaTtypbl,
BXOASLLME B COCTaB TeMNNOCYETUMKOB, NMpedHas3Ha4YeHHbIX Ans obbek-
TOB MCMNOSIb30BaHNA aTOMHOW SHEPINN, COOTBETCTBYIOT:

a) knaccy 4 (knaccudgukauynmoHHoe obosHayenne 4H) no HIM-001-15, HI1-
022-17, HM-016-05 n HIM-033-11 — no akcnnyaTaunmoHHon 6e3onacHo-
cTu;

0) lll kaTteropum (HIM-031-01) — N0 CEMCMOCTONKOCTM.

1.2.6. OnekTponuTaHMe TeMNnocYeTYMKa OCYLLECTBNAEeTCs cTabunmanpoBaH-
HbIM HanpshkKeHMeM NOCTOSIHHOrO ToKa B AmnanasoHe (22-29) B c¢ ypos-
HeM nynbcaumn He 6onee + 1,0 %.

MNMutaHue ot cetn 220 B 50 Ny moxkeT obecneymBaTbCs C MOMOLLIbIO
NCTOYHMKA BTOPUYHOIO NUTaHUs, noctaBngemMoro no 3akasy ([punoxe-
Hue E).
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1.3. MeTponormnyeckue xapakTepuUCTUKHU

lMepeyeHb METPONOrMyecknx napamMeTpoB TEMsocYeTYnKa npuBe-
JeH B Tabn.2.

Tabnwuua 2

HaumeHoBaHve napameTpa 3HayeHue napameTpa

MNpenensbl gonyckaeMon OTHOCUTESTIbHOM MOrPeLlHOCTH
n3MepeHnst cpegHero OObEMHOro (MaccoBoro) pacxona,
obbema (macchbl) TennioHocuTens *:

£ (1,0 + 0,01-Gmax/G), %
HO He 6onee 3,5 %

1 (2,0 + 0,02:Gnax/G), %
HO He bonee 5 %

- Ans Knacca ToMHocTu 1

- ANs Knacca TO4HOCTU 2

raoe Gmax — MakCMMarnbHbI pacxo TennoHocutens, M3/,
G — n3mepeHHbIi pacxog TennoHocuTens, m3/y

Mpepenbl gonyckaemon abGCOMOTHOM MOrPEeLIHOCTM
n3mepeHns TemnepaTtypbl TENSIOHOCUTENS, + (0,6 + 0,004-]t]), °C

roe t — uamMepeHHas Temneparypa TennoHocutens, °C

I'Ipep,enbl LI,OI'IyCKaeMOIZ HpMBe,D,eHHOVI norpeLHoCcTrn

+2,0%
n3mMepeHna aaBrieHna TennoHocuTensa

Mpegensl gonyckaeMonW OTHOCUTENbHOW MOrpeLlHOCTU| B COOTBETCTBMM C Knaccom 1 1 2

N3MepeHns TENTOBOW IHEPrnm no 'OCT P 51649-2014
Mpenenbl gonyckaemMom OTHOCUTENbHOW MOrpeLLUHOCTH
npu M3MEpPEHNN, MHAUKaLMK, perncTpaumm, XpaHeHnun 1 ne- +0,01 %

pefave N3MepeHHbIX 3Ha4YeHUn BpeMeHn paboTsl

* — B 3@aBMCUMOCTM OT TMNa NpUMeHsiemMoro npeobpasoBaTens pacxoaa.
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1.4. CocTtaB

CoctaB TC4 npu noctaBke — B COOTBETCTBUM C Tabn.3.

Tabnuua 3
HanmeHoBaHue 1 ycnoBHble 0603HaYeHNs Kon-so| [MpumedaHue

1. Tennosbluncnutens «B3NET TCPB». UcnonHeHne TCPB-027. 1
2. lNpeobpasoBaTtenb pacxoaa 1...6 | lMpumevaHue 1
3. NMpeobpasoBatens TemnepaTypbl 2...6 | lNpumedvaHue 2
4. NpeobpasoBartenb gaBneHns 0...6 | lNpumeyaHue 3
5. ICTOYHUK BTOPUYHOIO NuUTaHus =24B 1 Mo 3akasy
6. KoMNnekT MOHTaXHbI 1 Mpumevarue 4
7. NacnopTt 1
8. KomnnekT akcnnyaTtaumMoHHOM AOKYMEHTaumMm B COCTaBe:

- PYKOBOACTBO MO 3Kcnnyataumm MpumeyaHne 5

- NHCTPYKUMSI NO MOHTaxXy

NMPUMEYAHUNA.
1. Tun n konn4ecTBo npeobpasoBaTenen pacxoga — B COOTBETCTBMM C 3a-
kKazoM. TwunoBas nocTtaBka — 3NIEKTPOMArHUTHbIE pacxogoMepbl

«B3JIET OP» ncnonneHns 3PCB-420J1 Tpebyemoro Tunopasmepa.

2. Tun n KonNnM4ecTBo npeo6pasoBaTene|7| TemMmnepartypbl — B COOTBETCTBUU
C 3aKa3oM.

Mpn ucnonb3oBaHMU B3PbIBO3ALUMLLEHHBIX KaHanoB W3MepeHust
TemnepaTypbl Kaxabli TepmonpeobpasoBaTtenb KomnnekTyetcs 6apb-
€POM MCKPO3aLLMUTHI.

3. Tvin n KonuyecTBo NpeobpasoBaTenen gaBneHNa — B COOTBETCTBUMN C
3aKasom.

4. CocTaB — B COOTBETCTBMM C 3aKa3oM. B komnnekT MOTYT BXOOUTb:

- kabenu cBsA3M TennoBblMMCAMTENS C NpeobpasoBaTenamm pacxona,
npeobpasoBatenamMu gaBneHus u/vnu npeobpasoBaTtensamu Temnepa-
Typbl; AnNuHa kabenen no 3akasy w3 Tunopsaga: 6, 12, 20, 30, 40, 70,
100, 150, 200 wm;

- NpUCOeaNHNTENBbHAA N YCTaHOBOYHAA apMaTtypa Ansg MOHTaxa cocTaB-
HbiX YacTten TCY Ha obbekTe.

5. OkcnnyaTaunoHHas JOKyMeHTauus U KapTbl 3akasa Ha JaHHOe n3genve
N Opyryro npoaykuuio, Beinyckaemyto cdompmon «B3JIET», pasmeLleHbl
Ha canTe no agpecy www.vzljot.ru.

Takke Ha cante dupmbl «B3JIET» pasmewieH nakeT nporpamm
«YHuBepcanbHbI MPOCMOTPLLNKY», BKMHOYAKOWWMA B CBOW COCTaB WH-
CTpyMeHTanbHyto nporpammy «MoHutop Banet TCPB-02x» anga pabo-
Tbl ¢ NpMbBopom no nocnegosaTenbHbiM MHTEPdencam RS-232, RS-485
n nHtepdgency Ethernet.
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Mo 3aka3dy BO3MOXHa MocTaBka NMpPoOrpaMMHOro komnnekca «Banet
Cll», noseonstouwlero obbeanHATb B eauHylo ceTb npubopbl (B TOM
Yyucne pasnuYHOro Tuna u pasHbiX NPON3BOAUTENEN) C LieNblo aBTOMa-
TM3aumMm cbopa AaHHbIX, co3daHus U BedeHust 6a3 AaHHbIX, a Takke
NOArOTOBKN OTYETOB.
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1.5. YcTpoucTtBo u paboTta

1.5.1. MprHUMN paboTbl

Tennocyetumk «B3JIET TCP-M» ucnonHenus TCP-027, nocTpoeH-
HbIn Ha Oa3e TennosbluucnntTensa «B3JIET TCPB» ncnonHenus TCPB-
027, npencraBnseT cobon eamHbIN MHOFOMYHKLUMOHAmMbHbIA MHOroKa-
HanNbHbIA KOMMSEKC, KOTOPbI MOXET BbINOSHATL Y4EeT U perncrpaumo
napameTpoB TEMNSIOHOCUTESNS U KONMYEeCcTBa TENNOTbl B OAHON — Tpex
TennocucTtemax pasnnuyHomn KoHdurypaumm.

MpyHUMN OEACTBMSA TEMnocYeTyYnka OCHOBaH Ha WU3MepeHun nep-
BMYHbIX NapaMeTpoB TENMoHOCUTENsI C MOMOLLb0 NpeobpasoBaTtenei
pacxona, TeMnepaTtypbl, AaBneHust u o6paboTke pe3ynbLTaToB U3Mepe-
HWIA B COOTBETCTBUM C BblGpaHHbIM anropuTmMom. KaHanbl namepeHus
pacxona, TemnepaTypbl U OaBlNeHUst TenrocyYeTymKka COCTOST U3 nep-
BMYHOIO M3MEpPUTENbHOrO rnpeobpasoBaTens, NMMHUM CBA3N U KaHana
N3MEepPEHNs TEMNOBLIYMCIIUTENS COOTBETCTBYHOLLIETO NapameTpa.

CprKTypHaFI CxXeMa TernJjiocHeT4vmKa npmBegeHa Ha pVIC.1.

TennoBbluucnuTenb

il

nm
-«
-
-
-
nTe
Unpankarop
o |
-«
-
KnaBuartypa =24B
) T
UcTouHuk ~220B 50 'y
BTOPUYHOIO NUTAHUA <
» [IMCKpeTHbIN BbIXOA,
RS-232 RS-485 Ethernet

NP, MNT, N4 — npeobpasoBaTenu pacxoia, TemnepaTypbl, AaBNEHUS.

Puc.1. CTpykTypHas cxema TensiocyeTumka.
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B kayectBe NP B cocTaBe TennocyeTynka MOryT UCMONb30BaTbCS
3MEeKTPOMarHUTHble, YNbTPa3BYKOBbIE, BUXPEBblE, TaxoMeTpuyeckme
WUNM OCHOBaHHbIE Ha MHbIX OU3NYECKMX MPUHLMNAxX npeobpasoBaTenu
pacxofa Unun pacxogomepbl, UMeoLLMe YaCTOTHO-UMMYSbCHbIN BbIXOA,.

B kaudectBe [T moryT mcnonb3oBaTbCs TepmonpeobpasoBaTenu
COMPOTUBNEHUA C Pa3fUYHLIMU 3HAYEHUAMU HOMUHANbHOW CTaTuye-
CKOW XapaKTepPUCTMKW, MNOAKMNOYaeMble K TennoBblMUCAUTENO Mo 4-
npoBogHon cxeme. [1na kaHanoB N3MepeHnsa TemnepaTtypbl, BXOOALMNX
B OAHY TEnsoCcUcTeMy, LOMKEH UCMONb30BaTbCS KOMMNMNEKT npeobpaso-
BaTenen TemnepaTypbl, UMEKOLLNA HOPMUPYEMYIO MOrPELLUHOCTb U3Me-
peHus pasHOCTU TemnepaTyp.

B kauectBe l1[] moryT ncnonb3oBaTbCs NpeobpasoBatenn aasne-
HUS pas3nnM4YHoro TMna, obecneymBatome npeobpasoBaHne N3bbITOYHO-
ro AaBneHust TENSIOHOCUTENS B KOHTponupyemom TpybonpoBoge B
YHUPUUMPOBAHHbIM TOKOBbLIN BbIXOAHOW curHan. Bo3aMOXHO BMeCTO M3-
MEPEHHOIO0 3HA4YeHMs1 UCMNONb30BaTb WHAMBMAYyaNbHOE [OrOBOPHOE
3HayeHue aaBneHus anga Kkaxagoro Tpybonposoaa.

MuTaHne BXoOsALIMX AATYMKOB AABIEHUS B npenenax xapaktepu-
CTUK, YKa3aHHbIX B HACTOSILLIEM PYKOBOACTBE MO 3KCMiyaTauun, MoxeT
OCYLLECTBNATLCS OT TENNOBbLIYUCIUTENS.

BHelwHMe cBsA3M TennocyeTymka OCYLLECTBMAIOTCA 4epe3 WUHTep-
denc RS-232 (mnn RS-485), Ethernet n guckpeTHbI Bbixoa,.

YnpaBneHne TennocyeT4nkoM W MHAMKAUMS MapamMeTpoB OcCy-
LLECTBASAOTCSA C MOMOLLBIO KrnaBnaTypbl U KUAKOKPUCTANINYECKOTO UH-
avkatopa, pacnofiokeHHbIX Ha nepegHen naHenu TB. PaspsgHocTb
WMHOMKaUMN n3MepseMbiX NnapameTpoB npueeaeHa B MNpunoxexHun b.

1.5.2. Cucrema namepeHus

OTnnunTenbHbIMM  OCOBEHHOCTAMM MOCTPOEHUSI TennocyeTynka
«B3MNET TCP-M» ucnonHenna TCP-027 asnsaioTca:

- nepapxmyeckad opraHm3auna BbiNnONTHEHNA I/I3MepeHI/IIZ N BbIYUCNEHWUN;

- BO3MOXXHOCTb F'MOGKOro NporpaMMHOr0 M3MEHEHMST KOHUTYpaLmun name-
PUTENbHOW CUCTEMBI;

- BO3MOXHOCTb MPOrpamMM1poOBaHNa anropuTMa pacdyeTa napameTpoB B
KOHTPONMpYeMbIX Tenrnocmuctemax;

- BO3MOXHOCTb NPOrpaMMHOro 3agaHusi ycnosum oukcaumm HelwTaTHbIX
cutyaumn n peakuun TCY Ha ux NosdBNEHWe Ons Kaxgow u3 Tennocu-
CTEM.

CprKTypa OCHOBHbIX m3mepeHM|71 M pacyeToB, BbINOJIHAEMbIX B
Tennoc4yeTyuKke, npmuBegeHa Ha pl/IC.2.
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WU3mepeHue ToYkM namepeHnsa
k=1..6
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BbluncneHue KaHanbl pacyeTHble
n=0,1..6
P, = f(t, P.) t P Qm n gor
n 7] yac n yacn «—
I"ln = f(ti’ Pj) cyTn cyTn t
Qm n = vn ) rn tmec n Mec n <—n sl
Pn aor
m = JTQm e dT i, j - MHOEKChI TOUYEK U3MepeHnst <t—
0 XB
T
v.=[q,  -dT
0
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Tennocuctemsl
N=1..3
BbluncneHue yuet CurHan
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MOTOKa
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0
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e0e: H — nepenad no ebicome mexdy mecmom ombopa dasrieHuUss U Mecmom
pasveweHus ',

Qm n doz, th doz, Pn aoz: — 002080pHbIE 3HAYEHUS NapamMempos;
txe — memnepamypa xonodHol 800bl, U3MepsieMasi Ha UCMOYHUKE.

Puc.2. CTpykTypa OCHOBHbIX U3MepeHun n pacyetoB B TCu.
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Oﬂpeﬂ,eﬂeHMﬂ MCNoJib3yeMblX NOHATUN.

«Touyka usmepeHusi» — mMecTto (TpybonpoBoa) pasmMelleHus npe-
obpasoBaTenen NnepBUYHbLIX NapamMeTpoB: pacxoda o6bEMHOro, Temne-
paTypbl U aaBneHusi. TCY4 nmeeTt BO3MOXHOCTb obecneumBaTb paboTy
no 6-Tn To4YkaM M3MepeHns Ansi Kaxaoro Buaa napameTpa.

B TennocuyeTtynke TOYKa M3MepeHUs xapaktepusyeTcs Habopom u
XapakTepucTMkamm ucnonb3yemblX AatynkoB. [lopsagkoBbid HOMep
«TOYkM» (K = 1...6) cny>XuUT nHaekcom Ans o603HaveHns napameTpa.

«KaHan pacyeTHbIN» — 3TO COBOKYMHOCTb AaHHbIX O NapameTpax
TennIoHOCUTENSA B OTAENbHON BETBU TEMNNOCUCTEMbI, PaCCYUTaHHbIX Ha
OCHOBaHUU U3MEPEHHbIX UM AOrOBOPHbLIX 3HAYEHUIN NepBUYHbIX Napa-
MEeTPOB M WCMOMb3yeMblX B pacyeTe pes3ynbTUpYLWMX napameTpoB
Tennocuctembl. TCY umeeT 7 «kaHarnoBy», rge 6 «kaHanos» (n = 1...6)
onpeaeneHbl MakCMMarnbHO BO3MOXHbBIM KONMYECTBOM TOYEK M3mepe-
HUA, a B 7-0M «kaHane» (n =0) moryT ObITb 3agaHbl OroBOPHbIE Na-
pameTpbl UCTOYHUKA XONOAHON BOAbI.

Kpome Toro, B8 TB nmeeTtcs BO3MOXHOCTb Nnpuema no nocregosa-
TENbHOMY UHTEPdENCY U NCNOMb30BaHME B pacyeTax TEKYLLEro 3Haye-
HUSA TemnepaTypbl, U3MePSAEMON Ha UCTOYHMKE XONOL4HOM BOAbI.

Mog «Tennocuctemomn» nogpasyMeBaeTcs cMCTemMa pacyeTa Ten-
na ans KoOHTPONMpyeMon TENfoCUCTEMbI, Coaepallen B obwem cny-
Yae nogaroLmin (NoABOAAWNIN) U 0bpaTHbIN (OTBOAALLMIA) TPyBONpoBO-
Abl. B kayecTBe MCXOAHbBIX AaHHbIX ANsl pacyeTa napameTpoB B TENmo-
CUCTEME MCMNOSIb3YKTCA pacyeTHble AaHHble «KaHanoBx». TCY obecne-
YmBaeT pacdeT napameTpoB B 1...3 Tennocucremax, Kaxnaasa u3 KoTo-
pbIX MOXeT ObITb NMPOM3BONbLHO MNOCTaBfieHa B COOTBETCTBME OOHOM U3
3-X KOHTPONMPYEMBbIX TEMNOCUCTEM.

BoamoxxHa opraHuMsaumsa Tennoyyeta B OAHOW KOHTPOSIMpyeMou
TENoCMCTEME C aBTOMATUYECKMM MEPEKITIOYEHMEM anropuTMOB pac-
yeTa B OTOMUTESbHbIA / MEXOTONUTENbHbIN CE30H. [1ns Takown opraHu-
3aumm Tennoyyeta COBMECTHO WCMOMb3YTCA pacyeTHble Tennocwu-
ctema 1 n Tennocucrtema 2. [pn atom pacdyeTHas Tennocuctema 3
MOXeT ObITb MCNONb3oBaHa Afs TENOyYyeTa BO BTOPOWM KOHTpONMpye-
MOW TennocucTeme.

MPUMEYAHWME. MNpun oTcyTCTBMM NPSAMOro U3aMepeHust Temnepary-
pbl XONOAHOW BOAbI HA UCTOYHUKE 3HA4YeHuWe TEMSI0BOM 3HEeprun B OT-
KpbITON Tennocucteme, onpenerieHHoe TenmocYeTYNKOM C MCMNONb30-
BaHMEM 3HTanbMUM XONOAHOM NOAMNUTOYHOW BOAbI, MOXET BblTb CKOP-
PEKTUPOBAHO B COOTBETCTBUN C YTBEPXKAEHHOW YyCTAHOBMNEHHbIM 0Opa-
30M MeToauKon, B TOM 4ucne, B cootBeTctBun ¢ FOCT P 8.592.

«AToroBble AaHHble» — CyMMapHOe KONMU4YeCTBO TEeNnmnoTbl Mo-
TpebneHHoe (OTNyLLEHHOE) B HECKONbKUX TENNOCUCTEMAX.

AnroputMbl pacyeTa konuyecTsa TennoTbl 3agatoTcs B TCY B 3a-
BMCMMOCTW OT KOHdpurypaumm tennocuctem(bl). MNpu 3Tom BbIGOP KOMK-
4YecTBa M cCOCTaBa M3MepsieMbIX M JOrOBOPHbLIX NMapameTpoB, HeEObXo-
AVMbIX ONS pacyeTa, BbIMOMHAETCA B COOTBETCTBUM C U3MEPUTENBbHOM
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CXEeMOW, T.e. B COOTBETCTBUMN C pacnpeferieHneM To4YeK M3MepeHus no
TpybonpoBogam KOHTPONMPYEMON TENNOCUCTEMBI.
AnroputMm pacyeTa Konmyectsa TennoTbl Afs TENroCUCTEMbI 3a-
Aaetcsa B obLem criydyae ¢ NOMOLLbIO Tpex hopMyn:
- dhopMyrnbl pacyeTa KonuyecTsa TensnoTbl B nojatolem Tpybonposoae
W1,
- popmynbl pacyeTa konmyecTBa TennoTbl B obpaTHOM TpybonpoBoae
W2;
- hopMynbl pacyeTa NOTpebrneHHOro (OTNyLWEeHHOro) KonmyecTsa Tensno-
Tol W3.
®opmynbl pacdeta W1 1 W2 moryT 6biTb BbiOpaHbl U3 criegytoLe-
ro Habopa, 3anoxeHHoro B namaTtu TB:
W1(2) = 0;
W1(2) = m;i - h;j;
W1(2) = mi - hj— mk - hp;
W1(2) = mi - (hj — hk);
W1(2) = (mi — mj) - hg;
W1(2) = (mi — mj) - (hk — hn),
roei, j, k,n=0,1...6.
dopmyna pacyeta W3 moxeT ObiTb BblbpaHa M3 crneaylowero

Habopa:
W3 = W1-W2;
W3 = W1+W2,

KomburHupys BbllwenprBeeHHble (hOpPMYSibl, MOXHO YCTAaHOBUTb B
TCy anropuTm pacyeTa, COOTBETCTBYIOLLMIA CTPYKTYPE KOHTpONupye-
MOW TENNOCUCTEMBI.

CymmapHoe notpebrnieHHoe (OTnyLEeHHOEe) KONMYeCcTBO TenoThl
AN Heckonbkmx Tennocmuctem W MoXeT ObITb paccinTaHo B COOTBET-
CTBMM C OOPMYIOn 13 criegytolero Habopa:

W =W31 - W32 - W33;

W =W31 - W32 + W33;

W =W31 + W32 - W33;

W =W32 - W33;

W =W31 - W33;

W = W31 - W32;

W =W31 + W32 + W33;

W =W31 + W32;

W = W31 + W33;

W =W32 + W33;

W =0,
roe W31, W32, W33 — notpebneHHoe (OTnyLiEeHHOE) KONMYeCcTBO Ten-
NOThbl B NEPBOW, BTOPOWN U TPETbEN TENNTOCUCTEME COOTBETCTBEHHO.

Kpome Toro, B TennocyetTumke Onsl KaX4ow TennocucteMbl npeny-
CMOTpEeHa BO3MOXHOCTb 3agaBaTtb [0 4-X yCroBun oukcaumm Hannyms
HEeLITaTHbIX CUTYyauUnii N COOTBETCTBEHHO peakuuin Ha UX Hanmyune.

TCu obecneumBaeT xpaHeHue pe3ynbTaToB U3MEPEHUN BO BHYT-
peHHMX apxmBax. [JaHHble apXnBOB MOTyT ObiTb BbIBEAEHbI Ha ANCMNEN,

16

// B3/NET



nmbo nepepfaHbl NO nocnegoBaTenbHOMY MHTEPdENCY Ha BHeLUHee
YCTPOWCTBO.

Mopsgok BBOOA ycnosBumn uKCaunmn HeELITaTHbIX CUTyauun N peak-
UMM Ha HUX, @ Takke COCTaB U NOPSAOK apXUBUPOBaHUSA MHopMaumnm
npuBedeHbl B PYKOBOACTBE MO 3KCnsyaTtauuMyM Ha TensoBblMUCIUTENb
ncrnionHenuna TCPB-027.

Mpumep ucnonb3oBaHna TCY npu oBCnyxmBaHUn Tpex Tennocu-
cteM npuseaeH B [MNpunoxenum I,

1.5.3. Pexxumbl ynpaBrneHus

1.5.3.1. YnpasneHue paboton TCY B pasnu4yHbIX pexmmax MOXET OCyLLeCTB-
NATBCA C KraBuaTypbl U OPraHn3oBaHO C MOMOLLBID CUCTEMbI MEHIO U
OKOH MHAMKAaLMKM pa3HOro ypoBHS, oTobpaxaemblx Ha gucnnee. Cucte-
Ma ynpaBneHus U MHAUKaUUK, a Takke NOPSAOK YCTAHOBKU pexnma
ynpasneHus npuBedeHbl B PO Ha TennoBblYUCIIUTENb WUCMNOSTHEHUSA
TCPB-027.

Ana ynpaesneHnsa pabotor TCY BO3MOXHO TakKe MCMNOSfib30BaHUE
nepcoHanbHOro KoMmnbkoTepa, MOAKNYaeMoro rno uHTepdgencam RS-
232 (RS-485), Ethernet.

1.5.3.2. TennocyeTynk UMeeT TpPU pexnma ynpasneHus:
- PABOTA — akcnnyaTauMOHHbIA PeXuUM (pexnm nonb3oBaTens);
- CEPBUC — pexxmum nogrotoBku K aKcnnyatauuu,
- HACTPOWIKA — pexuM 10CTUPOBKM 1 MOBEPKU.

Pexunmbl oTnnyatoTcs ypoBHEM [OCTyna K MHdopmaumm (MHOuum-
pyemon Ha gucnnee n/unu nepegasaemon no uHtepdgencam RS-232 /
RS-485, Ethernet) 1 BO3MOXHOCTAMW MO N3MEHEHWUIO YCTAHOBOYHbIX
napameTpoB TeNmocyeTYmKa.

HanbonbLummy Bo3MoxHoCcTAMM obnagaeT pexum HACTPOWKA. B
3TOM pexunumMe MHOUUMPYIOTCS BCe NapaMeTpbl U BO3MOXHa Moandmka-
LUMsa BCEX YCTAHOBOYHbIX MapamMeTpoB. HauMeHbLUMMN BO3MOXHOCTAMM
obnapaet pexum PABOTA.

1.5.3.3. Pexxum PABOTA — a1o pexum akcnnyataumm TCY Ha obbekTe.

B pexxume PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb NpocMat-
puBaTb:

a) namepsiemble 3Ha4YeHUsI NapamMeTpoB: pacxoda 06BbEMHOro U MaccoBo-
ro, TemnepaTypbl, AaBNEHUs!, Maccbl, KONMYEeCcTBa TEMMOoThl, TENoBOK
MOLLHOCTU, YacCTOTbl CUrHana Ha UMMyIbCHOM BXOAE;

6) KOHUrypaLMOHHbIe NapameTpbl: HaGopbl U XapaKTePUCTUKN OaTYNKOB
ANsi BCEX «TOYEK» M3MEpPEHUsl; MHOEKCbl TeMnepaTtypbl U OaBreHus
(HOmMepa «To4Yek» U3MepEeHusi), Ha3HaYeHHbIX ONS ONpeaeneHnusl SH-
TanbnuM 1 NAOTHOCTM BO BCEX PACYETHbIX «KaHamax»; anropMTMmbl pac-
yeTa; KpUTEpUM U BUAbl pPeakuuii Ha HeluTaTHble CUTyauuMum BO BCEX
TennocucTemax;

B) COAEPXKMMOE apXMBOB (4aCOBOrO M CYTOYHOIO) M XypHana OeicTBui
onepaTtopa;
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r) napameTpbl QYHKUMOHNpoBaHUA TCu:
- MOKa3aHWA 4YacoB pearibHOro BPEMEHM!;
- napamMeTpbl cBA3N No uHTepdencam RS-232 (RS-485), Ethernet;
- 3Ha4YeHUs BpeMeHN HapaboTKM 1 NPOCTOS;

- HannM4yme oTKa3oB OaT4YMKOB B «TOYKax», CIIOB COCTOAHUA «KaHaJ10B» WU
TenocucTem,

A) nHopmaumto o npudope:
- TEKYLLMIA PEXMM YyNpaBneHns;

- BEPCUWN PE3VNAEHTHOrO NPOrpaMMHOro obecneveHnss anst UsMepuTens u
BblUMCIIUTENS.

B pexunme PABOTA nonb3oBatesib UMEET BO3MOXHOCTb NPOU3BO-
ANTb NOACTPONKY MpMOOPHBLIX 4acoB, yCTaHaBnMBaTb CETEBOW aapec
TCu n ckopocTb paboTtbl no nHTepdency RS-232 (RS-485), ceTteBble
agpeca gna pabotbl no uHTepdency Ethernet, a Takke nameHsaTb egu-
HUUbI M3MepeHns Ons oTobpaeHnsa 3HadeHu oBBbLEMHOro pacxona,
Konu4yecTBa TENOTbl U TENSIOBOMA MOLLIHOCTW.

1.5.3.4. Pexxum CEPBUC — 3710 pexunm BBoAa (PYHKUMOHANbHbLIX NapameTpoB
TennocyeTynka B COOTBETCTBMM C BUOOM KOHTPOMMPYEMbIX TEnnocu-
cTeM.

B pexnme CEPBWC pononHuTtensHoO (MO OTHOLUEHUIO K PEeXuUMy
PABOTA) BO3MOXHO:

a) npocMaTpumBaTb cogepXmmoe MecA4YHOro apxmBa, 3Ha4eHnA SHTallbnmn
N NIOTHOCTH;

0) npocmaTpMBaTb U U3MEHATD:

- Habop MCNONb3yeMbIX B «TOYKaX» M3MEPEHMs1 JAaTYNKOB N NX XapaKTe-
PUCTUKN (3HAYEHUS HOMMUHAIbHOW CTATUYECKOW XapaKTepUCTUKU npe-
obpasoBaHusa T, gnanas3oH TOKOBOro BbiIxoda U MakcumarnbHoe pabo-
yee pasnenne [, koadpduuneHT npeobpasoBaHNS 4YaCTOTHO-
nmnynbcHoro Bxoaa onsa NP);

- YCTaAHOBMNEHHOE 3HaYeHWe nepenaga rno BbiCOTE MeXAy ToYkon oTbopa
AaBreHns 1 MECTOM pa3MelleHusi npeobpasoBaTtensi 4aBneHus;

- MHOEKCbl TemnepaTypbl U AaBneHust ONs onpeaeneHnss aHTanbnum u
NAOTHOCTM, JOTOBOPHbIE 3HAYEHMSI MACCOBOrO pacxoda, TeMnepaTypbl
N AaBneHus;

- alIropuTMbl pacyeTa Tenra, ycrioBuda (KpI/ITepI/II/I OLI,eHKVI) 1 B1Obl peak-
LM Ha HewTaTHbIe cutyauuu,

- Macwrtab eguvHUL, U3MEpPEHUsT TEMJTOBOM MOLLHOCTU, KONMUYecTBa Ten-
noTbl U Maccbl (Npy macwTtabe 1:1 ncnonb3yTca eanHNLBI N3MEpPEHNS
MBT, I'x/4 wnu Mkan/y, Tk unm kan, T COOTBETCTBEHHO; NPU Mac-
wTtabe 1:1000 — eamHuubl nameperna BT, Tx/y wnn Tkan/yv, TOx
nnun Tkan, KT COOTBETCTBEHHO);

- NOKa3aHn4 4acoB peaJibHOro BpeMeHMu.

1.5.3.5. B pexume HACTPOWMKA BO3MOXHO npocMaTpuBaTh BCe napameTphbl
0e3 UCKNYeHus.
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B pexume HACTPOWKA pononHuTensHo k pexumam PABOTA u
CEPBWC moxeT nponssoanTbLCS:

- NoBepKa TEMNOBbIMUCIIUTENS, MPU KOTOPOW HCTUPYIOTCA KaHarmbl n3me-
peHUs1 TemnepaTypbl U AaBneHus nyTem BBedeHust B TB cooTBETCTBY-
tOLLMX MOMNPaBOK;

- OYMCTKa apXMBOB U XXypHana AecTBUIiA onepaTopa, a Takke 0OHyneHve
WHTEerpanbHbIX 3HaYeHUA Maccbl TEMMOHOCUTENS M KONM4YecTea Tenso-
Thl;

- BBOZ 3aBOACKOro Homepa npubopa.

NMPUMEYAHWNE. BpemeHa HapaboTKun, NPOCTOSt MU HewTaTHbIX CU-
Tyaum oBHyNATCA NPU OYMCTKE apXxmBa.

1.5.3.6. Pexvm ynpaBneHus TennocyeTynka 3agaetcs kombuHauuen Hanuums /
OTCYTCTBUS 3aMbIKalOLNX NepeMblYeK Ha KOHTaKTHbIX napax paspetue-
HUSA MoandUKaumm KannbpoBOYHbLIX U PYHKLMOHANMNbHBLIX NapaMeTpoB.

MopanoK yCTaHOBKN PeXMMOB yrnpaBleHWUsl yka3aH B PYKOBOACTBE
no akcnnyaTtauuun Ha Tennosbluucnutens «B3JIET TCPB» ncnonHeHus
TCPB-027.

1.5.4. ObecneyeHMe B3pbIBO3aALWLMUTDI

1.5.4.1. B3pbiBo3awuta B Tennocyetumke «B3JIET TCP-M» wucnonHeHus
TCP-027 (cm. MpunoxeHne [1) no kaHanam namepeHnsa pacxoga obec-
neymBaeTcs NPUMEHEHMEM  B3PbIBO3ALLMLLEHHbIX PaCXOAOMEepPOB-
CYETYMKOB YynbTpa3BykoBbix YPCB, cooTBeTCTBYKOLWNX TpeboBaHMsM
TexHuyeckoro pernameHTa TamoxeHHoro cotw3a TP TC 012/2011 «O
B6e3onacHocTn obopyaoBaHus Ans paboTbl BO B3PbIBOOMNACHLIX Cpe-
aax».

Mapk1poBKa B3pbIBO3ALLMTbI:
- 6Gnok nckposawuTHbIN — «[EXx ia] l1IB»;
- npeobpasoBaTenu anektpoakyctudeckmne — «0Exia IIB T6... T3 X».

1.5.4.2. B3pbiBO3alymTa No KaHanam namepeHus Temnepartypbl B Lenn TepmMo-
npeobpasoBatenei conpotmeneHns «B3JIET TIrC» obuwero npumeHe-
Hua ¢ HCX 1001 (Pt100) unu no 3akazy 50001 (Pt500), yoosneTtsops-
towmnx TpeboBaHuam n.7.3.72 «[MpaBun yCTPOWCTBA 3SNEKTPOYCTAHO-
BOK», obecneumBaeTcsa npumeHeHnem 6GapbepoB McKpobesonacHOCTU
BU-003 (OO0 «HIK JleHnpomaBTOMaTUKa»), COOTBETCTBYIOLLMX Tpe-
6oBaHunam FOCT P M3K 60079-0-2011, FOCT P M3K 60079-11-2010.

MapkupoBka B3pbiBo3aLwmThl 6apbepoB BN-003: [Exib]IIC.

1.5.4.3. CymMapHble 3Ha4YeHUs1 eMKOCTM U UHOYKTUBHOCTU NUHUIA CBSI3W, onpe-
Aensiemble TUNOM Kabens v ero ANVHOW, He MpPEeBbIAOT 3HAYEHUN,
AonyckaeMbix 6apbepammn NCKPO3aLLUThI:

- NuHUI cBA3m no pacxogy: Co He 6onee 0,1 MkD; Lo He 6onee 0,5 MIH;

- NMHMA cBasn no Temnepatype: Co He 6onee 1,0 Mkd; Lo He Gonee
1,0 MIH.
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1.6. CocTaBHbIe YacTu usgenus

1.6.1. TennoBbIYUCIUTENb

1.6.1.1. TexHnyeckme XxapakTepuCTUKMU M onucaHme paboTbl TEMNNOBbLIMUCIIUTE-

N8, a Takke NOpsSAoOK ynpaBneHus UM npuBeaeHbl B 4OKYMeHTe «Ten-
nosbluucnutens «B3JIET TCPB». UcnonHeHne TCPB-027. PykoBopg-
CTBO no akcnnyatauum». Yactb | B84.00-00.00 P3O un vactb Il B84.00-
00.00 P31. Tennosblumncnutens «B3JIET TCPB» ucnonHenuns TCPB-
027 npencraBnseTr coboM  MUKPOMPOLIECCOPHLIA  U3MEPUTENBHO-
BblYMCNUTENBHbLIM BfIOK MOAYMBbHOMW KOHCTPYKUUKU C KUAKOKPUCTaNn-
YeCcKnm rpaduyeckMMm WUHONMKATOPOM W KHOMOYHOW MaHenbio ynpasne-
HUS.

TennoBblMNCNNTEND BbIMNOSTHSAET:

npeobpasoBaHne N 06paboTKy CUrHANOB, MOSyYEHHbIX OT NEPBUYHBLIX
npeobpasosatenen (MNP, MT n MAa);

BTOPUYHYO 06paboTKy M3MepeHHbIX 3HAYeHWA NapaMeTpoB U BblYMUC-
NeHvne TeNNoBbIX NapamMeTpPoB MO YCTaHOBMEHHbIM (hOpMYyriaM pac4yeTa;

- apXMBMPOBaHNE W XpaHEHWe B SHEProHe3aBMCMMOWN NamsaTu pesynbTa-

TOB I/I3MepeHI/II7I, BbIYNCIEHUN N YCTaHOBOYHbIX MapamMeTpoB,

BbIBOJ, N3MEPUTESIbHOW, apXUBHOW, ANArHOCTUYECKON N YCTaHOBOYHOMN
nHdopmauumn Ha aucnnen XKW n yepes nHtepcenc RS-232 (RS-485),
Ethernet;

- ynpasrieHne nMnyribCHbIM BbIXOLOM;

aBTOMATUYECKUIN KOHTPOSNb M MHOMKALMIO Hann4mMsi HEMCNpPaBHOCTEN B
TCY 1 HewTaTHbIX CUTYaUUN (HELWTAaTHbIX PEXUMOB paboTbl Tennocu-
CTEM).

KKW obecneunBaeT BbIBOA YeThbIpEX CTPOK andaBUTHO-LMGPOBOM
nHdopmauum npu 20 cumeonax B cTpoke. [epmoa oOHOBNEHUNA TEKy-
wen nHdopmauum Ha KKW coctaenseTt 2 ¢. PaspssgHOCTb UHAMKaUmm
napamMeTpoB Ha gucnnee TennocyeTynka npuBegeHa B Tabn. b.1.

1.6.1.2. HTepdencel npmnbopa

a)

MocnepoBaTenbHble UHTEpdencbl RS-232, RS-485 n uHTepdeiic
Ethernet obecneunBaloT BO3MOXHOCTb [OCTyNa K W3MEpUTENbHbLIM,
pacyeTHbIM W YCTAHOBOYHbIM MapameTpam, BKoYas apxusbl. [lpu
3TOM BO3MOXHa MoaudumKaumsi yCTaHOBOYHbLIX NapameTpoB, a Takke
BBOJ, C Lienblo NCMNOMb30BaHUA B pacyeTax TeKyLlero s3Ha4eHusa temne-
paTypbl Ha WCTOYHUKE XonoAHou BoAbl. [locnegoBaTernbHble MHTEP-
dencbl nogaepxusatoT npotokon ModBus, npuHATLIN B KavecTBe
cTtaHgapTHoro B npubopax gompmbl «B3JTET».

MocnepoBaTenbHbin MHTEpdenc RS-232 MoxeT ucnonb3oBaTbCs
ans:

pacne4vyaTtkm apXmBHbIX N TEKYLLNX 3HAYEHUN n3MepdaemMbiX nNapameTpoB
Ha NpuHTEpEe 4Yepes I'IepCOHaJ'IbeIIZ KOMMNbKOTEP;

0) cuMTbIBaHMS apXMBOB C MOMOLLLI apxmBHOro cumtbiBatens «B3JIET

AC» ACLB-020:
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B) HenocpeacTBeHHon ceaau c MNK:
- No kabento Npu AnNnHEe NUHUK CBA3K 0 15 M;

- No TenedOHHONM NNHUM C NMOMOLLIbI0 MOAEeMa MY PaanonnHUM C NOMO-

b pagnomMmoagema,

- No NuHUK umdposon ceasmn ctaHgapta GSM 900/1800 MITy ¢ nomoLbto

1.6.1.3.

agantepa cotoBou ceaA3n «B3JIET AC» ACCB-030.

[anbHOCTb CBA3M NO TeneOHHOM NMNHUK, paguoKaHasy U coOTOBOW
CBSA3M OnpefenseTca xapakrepuctmkamm TtenegoHHOW NUHUK, pagmo-
KaHana n kaHana COTOBOM CBSi3W COOTBETCTBEHHO.

MocnepoBaTenbHbIN MHTEpdenc RS-485 obecneumBaeT cBs3b MO
kaben B rpynne n3 HeCKONbKNX abOHEHTOB, OAHUM N3 KOTOPbIX MOXET
6biTb MK, npu anuHe nuHnn ceasm go 1200 m.

MoakntoyeHne agantepa cotoBon cBa3m ACCB-030 k nHtepdgency
OLMHOYHOro npmbopa mnn K NMHUKM CBA3M rpynnbl NpnbopoB AaeT BO3-
MOXHOCTb nepefaBaTb MHAOPMALMIO MO KaHamny COTOBOM CBA3U, B TOM
yncne n B VIHTepHeT.

Mcnonb3ysi kaHan COTOBOM CBSAA3M MOXHO Ha 6ase nporpamMmHOro
komnnekca «B3JIET CIl» opraHu3oBbiBaTb AUCMNETYEPCKYO cCeTb Ans
MHOIMMX OOUHOYHBLIX W rPynn NpMbOpPOB Kak OAHOTUMHbLIX, TaK U pasHO-
TUMHbIX MO HA3HAYEHUIO.

CkopocTb obmeHa no uHtepgencam RS-232 n RS-485 ot 2400 go
19200 bog yctaHaBnuBaeTcs B npudope.

BHUMAHME! He donyckaemcsi o0OHO8peMeHHOe MOoOK/II04YeHue
u ucnosib3oeaHue uHmepghetcoe RS-232 u RS-485.

NHTepdenc Ethernet moxeT ncnonb3oBaTtbea anst obmeHa gaHHbI-
Mu vepe3 MHTepHeT mexay npnbopammn nokanbHON CeTU U yaaneHHbIM
KoMnbloTEPOM (KOoMMbtoTepamm). OBMEH OCYyLLECTBNASETCA Yepes I3
noKanbHOW ceTn, uMmelwmn cobcTBeHHbI (rnobanbHbin) IP-agpec.
Mpn obmeHe gaHHbIe ynakoBbIBAOTCA B CTek npotokonos Ethernet / IP
/[ UDP / TFTP / Modbus. lNoaogepxusaetca Takke npotokon ARP
(Ethernet / ARP), koTopbin ucnonb3yetcsa ans onpegeneHuns MAC-
agpeca ys3na no |IP-agpecy 3anpoca.

MMnynbcHbIA Bbixog MoxeT paboTaTb NGO B 4aCTOTHO-UMMYNbCHOM,
NGO B NOTMYECKOM peEXMME.

B 4acTOTHO-MMMYNbLCHOM peXume 4acTtoTa CrefoBaHNst UMMNYIbCOB
nponopuMoHaribHa 3Ha4YeHulo BblIOpaHHOro napameTpa B AnanasoHe
31-3000 Mu. CkBaXXHOCTb MMMNYNbCOB paBHa 2.

B nornyeckom pexunme curHan Ha BbIXo4e U3MEHSIeET CBOE COCTOS-
HWe No 3a4aHHbIM YCIOBUSIM.

1.6.1.4. L‘|aCTOTHO-I/IMFIy.I'IbCHbIe BXoAdbl npeaHa3Ha4veHbl and noakrn4veHna npe-

1.6.1.5.

obpasoBarenen pacxoga pasfiMyHbIX TUMNOB C YaCTOTHO-MMMYJIbCHbLIM
BbIX04OM. KOHCTaHTbl Npeobpa3oBaHnst YaCTOTHO-UMMYSNbCHBLIX BXO40B
MoryT yctaHasnueatbcs B npegenax 0,01...2000 wmn/n ¢ warom 0,01
umn/n.

Jlormyecknn Bxog DIR1 npegHasHadeH ons npuema curHana Hanpas-
neHuns NoToka oT npeobpasoBaTtens pacxoaa.
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[MporpaMMHO NOrMYECKUin BXOA4 MOXET ObiTb NMMOO OTKIOYEH, NTMbO
HACTPOEH Ha MpUeM CurHana, MMeLLEro BbICOKMIA MU HU3KUA aKTUB-
HbIW YPOBEHb.

[Ans npuema curHana HanpasneHus notoka Bxog DIR1 yctaHasnu-
BaeTCs B NACCUBHbLIN PEXUM pa3MblKaHMEM KOHTaKTHbIX nap J13-J18.

BHUMAHME! Ecnu noz2uyeckuli 6xo0 6KJIFOYEeH, MmO KoJiuye-
CMeo KOHMpOoJIupyemMbix cucmem mMoxem 6bimb He 60s1ee d8yX.

1.6.1.6. PesynbTaTbl UISMEPEHUN U BbIYUCIIEHNA 3aNUCLIBAIOTCA BO BHYTPEHHWE
apXxmBbl: 4acOBOW, CYTOYHbIA U MECSYHbIA, MMelLmne OOMHAKOBYHO

CTPYKTYpY.

My6bnHa apxMBOB COCTaBSIET:

- yacosoro — 1500 npegblaywmx yaca (62,5 npegbigyLumx cyTok);
- CYTOYHOro — 366 npeabloyLnx CyTOK;
- MeCcsi4HOro — 48 npeabloyLUnx MecaLes.

[aHHble apxnBOB MOryT 6bITb NMMBO BbiBEAEHBI HA AUCHen (Kpome
MeCs4YHOro), NMbo nepegaHbl MO nocriegoBaTesisHOMY UHTepdency Ha
BHeLlHee YyCTPOMUCTBO.

1.6.1.7. lNpouecc moanukaumm sHa4YeHUM HaCTPOEYHbIX NnapamMeTpoB (PUKCK-
pyeTcsa B XypHane OenUcTBui onepaTopa, cogepxaiem go 2000 sanu-
cen.

3anucu XypHana gencTBuin oneparopa, Kak n 3Ha4eHUs1 apxuBupy-
eMblX MapaMeTpoB, XPAHATCHA B 3HEProHe3aBMCMMOWN NamMaTU U coxpa-
HAOTCA JaXe B criydae OTKMNIOYEHUs anekTponutaHusa npubopa. Name-
HEeHVe wu/unu yaaneHve OTAENbHbIX 3anncen XypHana LEWCTBUN He-
BO3MOXHO.

1.6.1.8. Bug TennosblumncnnTena npmeeneH Ha puc.A.1.

Kopnyc TB ucnonHeHnnss TCPB-027 BbINOMHEH U3 MeTanna u co-
CTOUT U3 OCHOBaHus — B6rioka kommyTaumm n cybbnoka obpaboTkm oaH-
HbIX.

BHyTpn 6noka koMmyTauun yCTaHOBIIEH MOAYMNb KOMMyTauuu, C
MOMOLLIbIO  KOTOPOrO  OCYLLECTBISIeTCA  MOAKMIOYEHME  BHELLUHWUX
YCTPOWCTB K TEMNSOBLIYUCIIUTENIO.

Ha nuueBon naHenn cy6bnoka oO6paboTkMm AaHHbIX HaxogaTcs
XKWN un knaBnatypa.

1.6.2. Npeobpa3oBaTenu pacxopa

B kavectBe P B coctaBe TC4 MOryT ucnonb3oBaTtbCa cregytowime
n3genusa:  pacxogomepbl-CHeTYMKM  ynbTpassykoBble B3JIET MP
(28363-14); B3JIET 3P obwenpombiwneHHoro HasHadeHunsa (20293-
10); pacxogomepbl-cyeTUnKM anekTpomarHutTHele «B3JIET OP» mogu-
dukaums «Jlant M» (52856-13); B3JIET OM (30333-10) mogudukaumm
MPO®U; pacxogomepbl-cHeTUMKN anekTpomarHuTHole «B3NET MMO»
ncnonHenus MMA4-113, Nrg-113*, rng-213, rnrg-ex (60200-15); pac-
XOO0MepbI-CHETUYNKN anekTpomarHuTHele «B3JIET T3P» (39735-14);
pacxogomepbl SONO 1500 CT (35209-09); pacxogomepbl-CHETUUKN
xngkoctun ynoetpassykoBble KAPAT (44424-10); npeobpasoBaTtenu pac-
xoaa anektpomarHutHole SMUP-NMPAMEP-550 (27104-08); npeobpa-
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30BaTeNn pacxoaa BUXpeBble anekTpomMarHutHoele BOIMNC-P (61872-15);
cyeTymkn xonogHom u ropsiven sogbl BCX, BCXa, BCI, BClrg, BCT
(51794-12); c4yeTumKkM xonogHom u ropsiden sogbl BMX n BMIT (18312-
03); cyeTumkmn xonogHom u ropsiven sogbl BCXH, BCXHa, BCI'H, BCTH
(40606-09), c4yetumkm Boabl kpbinbyaTble BCXH, BCXHa, BCIH,
BCIrHg, BCTH (55115-13); cueTtunkm Boabl TypbuHHble BCXH, BCXHg,
BCI'H, BCTH (61401-15); cyeTumkn Boapbl kpbinibdaTble BCXH, BCXHg,
BCIH, BCI'Hag, BCTH (61402-15); c4eT4MKkM KpblnbyaTble XOSIOAHOWN U
ropsiven Bogbl CKB (26343-08); pacxogomepbl-CHETYMKN XONOLHOM U
ropsiyen oAbl BC3 (32075-11); cyeTymkn XOonogHom v ropsven BoAbl
MNK/MTK/MTW Bopgoyuyet (19728-03); cueTunkn-pacxogomepbl BPTK-
2000 c npeobpasoBaTtenamu pacxoga BINP (18437-05); cuyeTymku-
pacxogomMepbl anekTpomarHutHole PM-5 3a uckrntovyeHnem mogmndpumka-
umn PM-5-MN, PM-5-3 (20699-11); npeobpasoBatenu pacxoga anek-
TpomarHuTtHbele NPOM (17858-11); cuetumnkn Bogbl TOM (24357-08);
MacTtep®noy 3a wucknodeHnem krnacca 3 (31001-12); pacxogomepbl
anektpomarHuTHble OPTIFLUX (60663-15); pacxogomepbl 3nekTpo-
mMarHutHble lutepdnoy PC (46814-11); pacxogomepbl anekTpomar-
HUTHble 8700 (14660-12); cY4ETUMKM-pACXOO0OMEPDLI INEKTPOMArHUTHbIE
ADMAG (mogudoukaumm AXF, AXR, CA, AXW) (59435-14); pacxopgo-
MEepbI-CYETUYMKN anekTpoMarHuTHole Sitrans FM (61306-15); pacxogo-
Mepbl-cH4eTUYMKKN YynbTpassBykoBble Sitrans F US (35025-15); pacxogo-
MEpbI-CYETUYMKN 3nekTpomarHmtHele PCM-05 moaundukauum PCM-
05.03, PCM-05.05, PCM-05.07 (48755-11); pacxogomepbl-CHETUYNKN
xungkoctn ynbtpassykoBble US800 (21142-11); pacxogomMmepsbl ynbTpa-
3BykoBble UFM 3030, UFM 3030-300, UFM 500-030, UFM 500-300
(48218-11); cuyetumkm TennoBon 3Heprum u Bogbl ULTRAHEAT T
(51439-12); npeobpasoBaTenun pacxoga ynbTpassykosble ULTRA-
FLOW (20308-04); pacxogomepbl XXUOKOCTU yrbTpa3BYyKOBbIE ABYXKa-
HanbHble YPXX2KM (23363-12); pacxogoMepbl-CHETUMKN YNbTPa3ByKo-
Bble OPTISONIC 3400 (57762-14); cueTunkn ynbTpassykoBble CYP-97
(16860-07); npeobpasosaTenn pacxofa BUXpeEBblE 3NEKTPOMarHUTHbIe
BMNC (19650-10); npeobGpasoBatenn pacxoda BUXpeaKyCTUYecKue
MeTpan-300lMNP (16098-09); npeobpasosaTenn pacxoga BUXPEBbIE
«OMUNC-BNXPb-200 (3B-200)» (42775-14); pacxoooMepbl-CHETUUKM
Buxpesble 8800 (14663-12); pacxoooMepbl-CHETYMKN  BUXPEBbIE
OPTISWIRL 4070 (52514-13); pacxoQoMepbI-CYETUMKN BUXPEBbLIE
obbemHble YEWFLO DY (17675-09); pacxogomepbl BuxpeBble Prowirl
(15202-14).

MakcumanbHasa anuHa ceasn TB ¢ ykasaHHbiMuM 1P onpegensetcs
TEXHUYECKMMU XapaKkTepuUcTUkamMmm UCnosb3yemMoro pacxogomMepa.

B kayectBe [P B ogHOM TennocyeTyumke MOTyT MCnNosnb30BaTbCA
pacxogomepbl pa3riMyHbiX BUAOB 1N TUMOB.
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1.6.3. NpeobpasoBaTenu Temnepartypbl
B coctaBe TennocyeTtumka B kadectse 1T MoryT mcnonb3oBaTbCs

nogobpaHHble B napy TepmMmonpeobpasoBaTenn ConpoTMBAEHNS nnaTu-
HOBbIE:

- obnagawowme ogHOM M3 HOMMHANbHbLIX CTATUYECKUX XapaKTepUCTUK
npeobpasoBaHus, yka3aHHbIX B Tabn.4;

- UmetoLLme Tpebyemble METPONOrMYECKNE XapaKTEPUCTUKN;

- obecneymBaroLLMe NOOKITOYEHME MO 4-NPOBOAHON CXEME;

- YOOBNETBOPSAOLLNE YCITOBUAM NPUMEHEHMS.

Tabnuua 4
HomMuHanbHoe 3HaveHue
COMNPOTUBIEHMS YcnoBHoe o603HauveHne HCX
Tep“gg:poe?gf);z?za“;e”” no FOCT 6651-94 no FOCT 6651-2009
TepmonpeobpasosaTenu NnaTMHOBbIE
100 10001, Pt100 W ig = 1,3850 Pt100 o =0,00385.°C"
Pt'100 Wioo = 1,3910 100N o =0,00391. °C "
500 5001, Pt500 W1 = 1,3850 Pt500 o =0,00385.°C"
Pt'500 Wioo = 1,3910 500 o =0,00391.°C"
TepmonpeobpasosaTenu MeaHble
50 50M, Cu50 W1oo = 1,4260 -
Cu'50 Wi =1,4280 50M o =0,00428- °C "
100 100M, Cu100 W00 = 1,4260 -
Cu’100 Wioo = 1,4280 100M o =0,00428.°C*

MPUMEYAHUE. MNpwn ncnonb3oBaHUM B KOMMNSIEKTE C TEMMOBbLIYNUC-
nntenem TepmonpeobpasoBaTtesie COnpoTUBIEHUA MeOHbIX C HOMMU-
HanbHbIM 3Ha4YeHnem Ro=50 OM meTponornyeckme xapaktepucTukn He
rapaHTUpylTCS.

B komnnekte ¢ TB MoryT ucnonb3oBatbca TepMonpeobpasoBatenu
conpotunenunsa «B3JIET TMNC» (21278-11); koMnnekTbl TEPMOMETPOB
COMPOTMBNEHNUSA U3 NMaTUHbl TEXHUMYECKUX pasHocTHbix KTITP-01,
KTNTP-03, KTMNTP-06, KTMTP-07, KTIMTP-08 (46156-10); komMnnekTbl
TEPMOMETPOB COMPOTUBMNEHUS M3 NNATUHbI TEXHUYECKNE Pa3HOCTHbIE
KTMTP-04, KTMNTP-05, KTMNTP-05/1 (39145-08); TepmomeTpbl COnpo-
TUBIIEHNSA U3 NnaTuHbl TexHudeckue TMT-1, TMNT-17, TMAT-19, TMAT-21,
TMT-25P (46155-10); TepmonpeobpasoBaTtenu conpotmeBrneHns Met-
paH-2000 (38550-13); npeobpasoBaTenun Temnepartypbl MeTpaH-280,
MeTpaH-280-Ex (23410-13); komnnekTbl TepmonpeobpasoBaTenen co-
npotmenexnus KTCI-H (38878-17); komnnekTtol TepmonpeobpasoBaTe-
nen conpotmenenus nnatnHoblx KTC-b (43096-15); Tepmonpeobpa-
3oBaTtenu conpotmenenus nnatuHoBble TCIM mn TCI1-K (65539-16);
TepmoMeTpbl conpotmBneHus TC-b-P (43287-09); koMnnekTbl TepMO-
meTpoB conpotmeneHms TOM-110 (40593-09); TepmomeTpbl CONPOTUB-
nenna TOM-100 (40592-09); TepmonpeobpasoBaTenim conpoTUBEHUS
nnatuHoBble TCI-H ¢ gnanaszoHom mnamepsiembix Temnepatyp ot 0 go
+160 °C (38959-12); TepmonpeobpasoBaTeniv CONpPoOTUBIIEHUS U3 MNa-
TUHbI 1 Mean TC nx YyBCTBUTENbHbIE aneMeHTbl Y3 (58808-14).
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1.6.4. NpeobpasoBaTenu gaBneHusA

B cocTtaBe Tennocyetynka moryTt ObiTb ncnonb3oBaHbl N[ pasnuu-
HOro TuNa, M3Mepsiowme OTHOCUTENbHOE (M3ObLITOYHOE) AaBreHue,
nMerLme YHUMUUMPOBAHHLIM TOKOBLIM BbIXO4 B AumanasoHe O0...5,
0...20 nnn 4...20 MA n oTBevawLmMe 3agaHHbLIM TpeboBaHUAM MO TOY-
HOCTU M YCINOBMSM MPUMEHEHUS, B TOM 4uCre: AaTyuMKM OaBrieHus
MeTpaH-75 ©6as3oBoro ucnonHexwuss (48186-11); patuvMkum aaBneHus
MeTpaH-150 (32854-13); paTunkmn gasneHnsa manorabaputHble KopyHa
C npegenamu JonyckaemMon NpuvBEeLEHHONW OCHOBHOM MOrpeLlHOCTbIO
10,5, +1 % (47336-16); npeobpasoBaTenu gaBneHNa U3mMepuTernbHble
Candup-22EM ¢ npegenammn gonyckaemon npuBeeHHOW OCHOBHOM
norpewwHoctbo + 0,5 % (46376-11); npeobpasoBatenn AaBneHUs U3-
meputenbHble Candump-22MIM-BH (33503-16); npeobpasoBatenu nas-
neHunsa mnameputenobHole CLB 3a ucknioyeHnem npeobpasoBaTenen c
npegenamMmu gonyckaemon ocHoBHoM norpewwHoctn = 0,06 % ot anana-
30Ha uamepeHun (28313-11); matumkm pasneHna 415M (59550-14);
npeobpasoBatenu gasneHna mnameputensHole AVP-10 ¢ npegenamu
[ornyckaemMon OCHOBHOW npuBefeHHoW norpewHocteto +0,25, 0,4,
10,5, 0,6 % (31654-14); npeobpasoBaTtenn OaBrieHUs U3MepUTerb-
Hble AWNP-20/M2 (63044-16);npeobpa3oBaTtenu AaBneHus wnamMepm-
TenbHble «AJIEMEP-ANP-30M» (67954-17); npeobpa3oBaTtenu gasre-
Husa MNAOTBX-1 ¢ npegenamun gonyckaemMon OCHOBHOW NpuBeAEHHOM No-
rpewHocTbio £0,5, £1,0 % (43646-10); natumkn gasneHus cepun DMP,
DMD, XMD, DS, DMK, x|act, DM, Baroli, DPS, XMP, HU, 17.600G,
17.609, 18.600G, 18.601G, 18.605G, 26.600G, 30.600G (55983-13);
npeobpasoBatenn gasneHusa mameputenbHble DMP 3XX, DMP 4XX,
DMD 3XX, DS 2XX, DS 4XX, DMK 3XX, DMK 4XX, XACT i, DM 10,
DPS 2XX, DPS 3XX, DPS+, HMP 331, HU 300 (56795-14); npeobpa-
3oBaTtenn aasneHust uameputenoHole MBS 1700, MBS 1750, MBS
3000, MBS 3050, MBS 33, MBS 3200, MBS 3250, MBS 4510 (61533-
15); npeobpasoBaTtenu gasneHus muameputenocHble MBS 3300, MBS
3350, MBS 4003 (56237-14); npeobpasoBaTtenu AaBneHus M3mepwu-
TenbHole OBEH-MNO100/ (56246-14); npeobpasoBatenu (OaTyuku)
AaBneHus nameputenbHole EJ* ana mogenen, HaCTPOEHHbLIX Ha BepX-
HUW Npeaen U3MepeHun, Npu KOPPEKTUpPoBKe Hyns 1 pa3 B 6 mecsueB
(59868-15); npeobpasosatenn paeneHns wuameputenbHole 3051
(14061-15); npeobpasoBatenu gasneHnsa nameputeneHsle 2088 ¢ npe-
aenamu  gonyckaeMowm OCHOBHOW norpeluHocTbio 0,1 % (16825-08);
AaTYMKN U3ObITOYHOIO OaBNEHUSA C ANEKTPUYECKMM BbIXOAHBIM CUrHa-
nom OOM-03T-OUN (55928-13); patynkm gaBneHUs TEH30PE3UCTUBHbIE
APZ, ALZ, AMZ, ASZ 3a uckno4eHnemM JaTYnKOB C Npegenamu aonyc-
Kaemon ocHoBHoW norpewHoctn £0,075 % (62292-15).

MakcumanbHaga gnuHa ceasm TB-T onpenensieTcsa TEXHUYECKUMU
Xapaktepuctukammu ncnonosdyemoro N n suaa kabens cea3n.

Mutanwne MO moxeT ocywecTBNATLCA Kak OoT TB, Tak n oT oTaenNb-
HOro UCTOYHUKA MUTAHUS.
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1.7. MapkunpoBka n nfiomémnpoBaHune

1.7.1. MapkupoBka Ha nuueBon naHenu TB cogepXxuT ero obo3HaveHne u
HauMeHOBaHWe, TOBApPHbIN 3HaK MpPeanpuUATUA-U3roToBUTENs, 3HaK
yTBEPXAEHUS TUMa cpeacTaa uaMepeHus. 3aBocKkon HoOMep ykasaH Ha
WnnNbauke, 3akpenneHHoM Ha koprniyce TB.

1.7.2. CocTaBHble 4YacTu TensocyeTYnKa MMEKT MaPKUPOBKY HauMeHOBaHUS
(obo3HayeHnsa) cocTaBHOM YacTW, TOBAPHbLIA 3HAK npeanpuaTUS-
N3roToBUTENS, 3HAK YTBEPXKAEHUSA TUMa CpeacTBa U3MEPEHUS N 3aBOa-
CKOro Homepa. Bo3amMoxHa OononHUTenbHas MapkupoBka MopsiAKOBOro
HOMepa — NpUHaANeXHoCTb NpeobpasoBaTensd COOTBETCTBYHOLLEMY Ka-
Hany naMmepeHnsa JaHHOro napameTtpa.

CocTtaBHble YacTu TennocYeTYMKa, NpeaHas3Ha4YeHHbIe ANa NocTaB-
KN Ha OOBLEKTbI UCNONb30BaHWS aTOMHOM 3JHEPruu, OOMNONHUTENBHO
MapkupytoTca o6o3HadeHnem AC-6.

CocTaBHble 4acTu TennocyeTynka, MMEKLLEro B3pbiBO3aLLNLLEH-
Hbl€ KaHallbl ”SAMEePEHNA, NMET MAPKMPOBKY B3pPbIBO3ALLUUTbI U MJTOM-
6|/IpyPOTCF| B COOTBETCTBUA C S,D, Ha COCTaBHbIE YacCTHW.

1.7.3. MNocne noeepkn NNOMOUPYETCA KOMMAYOoK, 3aKpbiBAKOLLMIA KOHTAKTHYHO
napy paspelleHns mogumdpukaumm kannbpoBoYHbIX napameTpoB TB, a
Takke OOVMH U3 BUHTOB, cKpennsawwum cybbnok obpaboTknm AaHHbIX
(puc.A4). Ona 3awmTbl OT HECaHKUMOHWPOBAHHOIO [[OCTyna npu
TPaHCMOPTUPOBKE U XpPaHEHUN MOryT NroMOupoBaTbCA NPOYLUMHBLI Ha
cybbnoke obpaboTkn AaHHbIX 1 6noke kommyTaumm (puc.A.1).

1.7.4. Tlocne MOHTaxa U NpPoBepkn (PYHKLMOHMPOBAHUA TenmnocyeTymka Ha
ob6bekTe MoryT 6bITb ONAOMOMPOBAHbI:

- KONMNayoK, 3aKpblBaloLLMIA KOHTaKTHYIO Napy paspelueHus moandgukaumm
dyHKUMOHanbHbIX napameTpoB TB (puc.A.4);

- npeobpasoBaTenu pacxoda M BEHTUNM BannacHbIX NMHUIA, 0BXoaaLmnX
Mne;

- npeobpasoBatenu TemnepaTypbl — kopnyc MNT BmecTe ¢ Tpy6onposo-
AOM;

- npeobpasoBaTenu gaBneHnss — BEHTUNb, oTcekatowmin N[, a npm Heob-
XOOAMMOCTM KpPbILLKA MOHTaXXHOM KOPOOKM N KOpMyC AaTymka.

1.7.5. na 3awnTbl OT HECAHKUMOHMPOBAHHOIO OOCTyNa Mpu aKcnsyaTaumm
TB moryT 6bITb onnomobupoBaHbl MPOYLUUHLI Ha cybbrnoke obpaboTku
AaHHbIX 1 6noke kommyTauum (puc.A.1).
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2. NICMNONb30OBAHUE NO HASHAYEHUIO

2.1. AkcnnyaTauyuoHHbIe OrpaHu4yeHus

2.1.1. Okcnnyatauma TCY gormkHa Npon3BOaUTLCS B YCNOBUSAX BO3AENCTBY-
IOWKUX (PakTopoB, He NpeBbIWAaWnX A0NYCTUMbIX 3HAYEHUN, OroBO-
PEHHbIX B HacToswen 3.

2.1.2. KayecTtBO TensioHocuTens (Hanvyue u KOHUEHTpaunsa B3Becen, NocTo-
POHHUX XNOKOCTEN W T.M.), @ TaKKe COCTOAHME TPybONpoBOAOB TEMSO-
CUCTEMbBI HE OO0JTKHbI MPMBOANTL K NOSABNEHUIO OTMOXEHUN, BIIUSIOLLMX
Ha paboTOCNOCOOHOCTb U METPONOrMYECKME XapaKkTEPUCTUKN Npeobpa-
3oBaTenen pacxoda, tTemnepartypbl W/unum gasneHus.

BHUMAHME! Onsi o6ecneyeHusi pabomocnocob6Hocmu TC4 ¢
aniekmpomazHumHbiMu P @ mensiocucmeme ¢ y20/bHbIM (huslb-
mpomMm Heob6xo0umMo csiedumb 3a UCMIPaBHOCMbIO Y20JIbHO20
¢gunbmpa.

2.1.3. HeobxoammocTb 3alMTHOrO 3a3eMSieHus1 onpeaensieTcss B COOTBET-
cTBun ¢ TpeboBaHnamu rnaebl 1.7 «[paBun ycTponcTea anekTpoycra-
HOBOK» B 3aBMCUMOCTM OT HanpsiKeHWUs NUTaHUSA U YCNoBUA pasmelle-
HUsA npubopa.

MoHTax M BbINOMHEHNE 3a3emnieHnsi 6apbepoB McKpobesonacHo-
CTM 1 BGNOKOB MCKPO3aLLMTHBIX OOSMKHbI ObITh BbIMNOSTHEHbI B COOTBET-
ctBun ¢ Ol Ha B3pbIBO3ALLMLLEHHOE UCMOSIHEHME pacxogomepa M Ha
Gapbepbl CKPOOE30MaCcHOCTN KaHanoB M3MeEpPEeHUst TeMnepaTypbl.

2.1.4. MonHnesawmTa obbekTa pasmelieHmss npubopa, BbINOMIHEHHAs B CO-
OTBETCTBUMN C «VIHCTPYKUMEN NO YCTPOWCTBY MOJSTHME3ALWNUTbl 34aHUN,
COOPYXXEHUA WM MNPOMbILIIEHHbIX KOMMYHuMKauun»y CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003) npenoxpaHsaeT npubop OT BbIXxoA4a M3 CTPOS NMPU HaNn4nm
MOJSTHMEBbIX Pa3pPsaoB.

2.1.5. ToyHasa n HagexHasa paboTa NP obecnevnBaeTcsa Npu BbIMNOMHEHUN B
MeCTe MUX YCTaHOBKM CreayroLmnX YyCroBUi:

- Ha Bxoge u Bbixoae NP gomkHbl ObITb NPAMONUHENHBLIE y4aCcTKn Tpybo-
nposoga ¢ DN, paBHbiM DN TP, anvHon B cootBeTCTBUM C TpeboBaHu-
amn 31 Ha gaHHbIi TUn MP;

- OTCYTCTBWE CKOMMEeHUst Bo3ayxa B Tpy6onpoBoae;

- QaBneHue TenrnoHocuTensa B TpybonpoBoae OOMMKHO UCKM4YaTb raso-
obpasoBaHue;

- Tpybonposoa npu pabote TCy Bceraa AomKeH ObITb 3aMOMHEH XNOKO-
CTblo (TENNOHOCUTENEM);

- HanpsPKEHHOCTb BHELUHEro MarHUTHOrO Monsi He OOSPKHa MpeBbiaTb
40 A/m.
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2.1.6. CKkopoCTb NOTOKa TENMOHOCUTENA B MecTax ycTtaHoBku NT He gorkHa
npesbiwaTtb 4 m/c. Ana ncnonb3oBaHusa MNT Ha 6onee BbICOKMX CKOPO-
CTAX NoTOKa TpebyeTcs NpUMeHeHWe 3aLUMTHbIX Mb3 C COOTBETCTBY-
IOLLMMN XapaKTepucTuKkamu.

2.1.7. JaBneHune B TpybonpoBoge He OOSMKHO MpEBbIWAThL NpeaenbHoe Oo-
nycTumoe 3HavyeHue ansa ucnonsdyemoro N gaxe kpaTkoBpeMeHHO.

2.1.8. TpeboBaHusa K ycrnoBusiMm 3akcnnyaTaumm n BblOOpy MecTa MOHTaxa,
npuBeaeHHble B HacToswen 3], yumTbiBaoT Hanbonee TunudHble dak-
TOpbI, BAAowWmMe Ha paboTy TennocyeTymka.

Ha obbekTe akcnnyaTaumMm MOryT CyLleCcTBOBaTb UM BO3HUKHYTb B
npoLecce ero akcnnyatauumn aktopbl, He noggarowmecs npeasapu-
TenbHOMY MPOrHO3Yy, OLEHKE NN NPOBEPKE, N KOTOPbIE NPON3BOANTEND
He MOr y4ecTb npu paspaboTke.

B cnyyae nposiBrneHust nogobHbIX dhakTopoB criegyeT HauTn uHoe
MECTO 3KCnriyatauuu, rae gaHHble oakTopbl OTCYTCTBYIOT UMM HE OKa-
3blBalOT BIUSIHUS Ha paboTy nsgenusi.
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2.2. Mepbl 6e3onacHoCTHU

2.2.1. K paboTte c nsgenvem gonyckaetca obcnyxunsarowmi nepcoHarn, nuay-
YUBLUNIM IKCNITyaTauMOHHY AOKYMEHTAUMI0 Ha u3genve u ero cocras-
Hbl€ YacTMw.

2.2.2. pn nogrotoBke M3Aenusi K MCNOSIb30BaHUIO AO0SMKHbI cobnogaTbes
«lMpaBuna TeXHNYECKOW IKcnnyaTaumm 3NeKTpOyCcTaHOBOK noTpeburte-
nen» n «MexoTtpacneBble npasuna no oxpaHe Tpyaa (Mpasuna 6e3-
OMacHOCTM) NpU 3KCnslyaTauum 351eKTPOYCTaHOBOKY.

2.2.3. NMpwn npoBegeHum paboT ¢ TCyY onacHbiMKU hakTopaMn ABNAOTCS:

- HanpshkKeHne nepeMeHHOro Toka ¢ AeNCTBYLWNM 3HaYeHneM ao 264 B
yactoTtom 50 ly;

- aBnexwne B Tpybonposoge o 2,5 Mla;

- Temnepartypa TennoHocutens (Tpybonposoaa) ao 180 °C;

- MHble aKTOpbl, CBA3aHHble CO crneundukon n npodunem obbekTa
YCTAHOBKW U3AEeNUdA, B TOM 4YuClie — BO3MOXHOCTb Hanuuusi B3pbIBO-
ONacHOW 30HbI.

Mpu npoBeaeHnn paboT criegyeT PyKOBOACTBOBATLCS MpaBunamm
n HopMmamu TpeboBaHuin MO0 6e30NacHOCTU BbIMNOMIHEHUS PaboT Ha KOH-
KpeTHOM ObbeKTe.

2.2.4. 3anpewaeTtcsa ucnonb3oBaTtb aniekTpomarHuTHele MNP npu gasneHun B
Tpybonposoge 6onee 2,5 Mla.

2.2.5. B npouecce paboT No MOHTaxy, NyckoHanagke unimM pemMoHTy Tenso-
cyeTyMKa 3anpeLlaeTcs:

- MPOM3BOAUTbL MOAKIMOYEHNA K NPUBOPy, NEPEKOYEHUS PEXNUMOB MpU
BKMIOYEHHOM NUTaHWUK;

- NPOM3BOANTb 3aMeHYy COCTaBHbIX YacTen TensiocHeTymka A0 MOSTHOro
CHATUA AaBneHust Ha yyacTke TpybonpoBoaa, rae npomssogsaTcs pabo-
Thbl;

- MCMOMb30BaThb ANEKTPONpnbOopbl N INEKTPOUHCTPYMEHTLI 6e3 NoaKmMto-
YEeHUS UX KOPNYCOB K Marnctpanu 3almMTHOro 3a3eMsieHust, a Takke uc-
nonb30oBaTb NEpPeYNCreHHble YCTPOUCTBA B HEUCNPABHOM COCTOSIHUM.

2.2.6. PaboTbl BO B3pbIBOOMACHLIX 30HaxX HEOBXOANMMO BECTU C y4E€TOM Tpe-
6oBaHui rnaebl 7.3 «[lpaBun yCTpOMCTBA 3NEKTPOYCTAHOBOK», rMNaBbl
3.4 «[MpaBnn TeXHUYECKOW aKChnyaTaunm afeKTpoyCcCTaHOBOK NOTpebu-
Tenen», 3KCNnyaTaunoHHOW AOKYMEHTauuen Ha B3pbiBO3aLUULLEHHOE
ncnonHeHne pacxogomepos YPCB u 6apbepbl nckpobe3onacHOCTH
TepmonpeobpasoBaTenen.
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2.3. MNoarotoBKa K MCNOJIb30BaHUIO

2.3.1. MoHTaxx TCY pormkeH npoBOAMTbLCSA B COOTBETCTBUU C AOKYMEHTOM
«Tennocyetunk-pernctpatop «B3JIET TCP-M». WcnonHeHne TCP-
027. WHctpykums no moHTaxy» B76.00-00.00 M, a tTakke 3/ Ha BXO-
Adume yctponctsa. MoHTaX [OMKeH MNpOBOAUTLCA COTPYOHUKaMM
crneumanm3vpoBaHHbIX OpraHmMsaumi, npowegwmmm obyyeHne Ha
npeanpusaTUM-U3roToBMUTENE U MOMYYMBLUMMKU CcepTUMKaT Ha npaBo
npoBeaeHnst JaHHoro Buaa pabot, nmbo npefcraBuTensaMu npegnpus-
TUA-U3roTOBUTENS.
2.3.2. lNpw noaroToBKe U3genus K MCNosib30BaHMO AOMKHO ObITb NPOBEPEHO:
- npaBunbHOCTb ycTtaHoBku P, MNT n N B cooTBETCTBUM C BbIOpaHHbLIM
anroputMom pabotel TCy. CooTBeTcTBME npeobpasoBaTtens Homepy
TOYKM U3MEPEHUa JaHHOro napamMeTpa MOXHO NPOBEPUTb MO MOOKIHO-
YEHUIO K COOTBETCTBYIOLLIEMY 3MIeMEHTY Ha moayne kommyTtaumn. Cxe-
Ma nogkniodeHns TCY n pasmelleHne 3reMeHTOB KOMMyTauum Ha Mo-
aynax TB npuBeaeHbl B UHCTPYKLMM MO MOHTaXY;

- Hann4me npu HeobxoaAnMMOCTHM 3alMTHOro 3asemnenns TB;

- NPaBUSIbHOCTb MONOXEHUs1 BeHTUnen, otcekatowmx MNP n T (oHu
AOJTKHbI BbITh B NOMOXEHUN KOTKPbLITO»);

- NPaBUIbHOCTb YCTaHOBKM NP B COOTBETCTBMM C HanpaBrieHNEM NoToka
TennoHocuTens B TpybonpoBose;

- HannM4yme m CooTBETCTBUE HaMNpAXEeHUA nNMTaHnAa TennocyeTymka m co-
CTaBHbIX YacTen Tpe6yeMbIM TEXHUYECKUM XapaKTEPUCTUKaAM;

- NOAKITI0YEeHMe JONONHUTENbHOrO 06opyaoBaHMA (KOMNblOTepa, Mogema
M T.0.) B COOTBETCTBUUN C BbIDPAHHOW CXEMOW.

2.3.3. Tennocuetunk «B3JIET TCP-M» npu nepBOM BKMHOYEHUN UNKM nocne
ANUTENbHOro nepepbiBa B pabote rotoB K akcnnyaTauumn (npu oTcyT-
CTBUM OTKA30B M HeLITaTHbIX CUTyauuin B cuctemax) nocne:

- 30- MMHYTHOrO Nporpesa pacxo4oMepos;
- 30- MMHYTHOM MPOMbIBKM 3MNEKTPOMarHUTHbIX [P NOTOKOM XXWAKOCTY;

- NOSIHOrO NpeKpalieHnss ANHAMUYECKUX MMapaBnnUYecKnX nNpoLeccoB B
TpybonpoBoae, CBA3AHHbIX C PErynMpoBaHMEM MOTOKA TEMSIOHOCUTENS
(paboTbl Ha TpybornpoBoAe CO CNMBOM TENnOHOCUTENS, NepekpbiTue
noToka TEnroHOCUTENS U T.N.).
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2.4. NMopsapok paboTbl

2.4.1. lNocne BkntoYeHnsa npubopa Ha Aucnnee UHAMLMPYeTCca MHGopMaums
o npubope 1 BepcuMm nporpammHoro obecnedeHus, 3atem — MHoOpma-
UMSA O NMPOXOXOEHUN HayarbHOro camMoKOHTpons npubopa. Mo 3aBep-
LUEHUI0 CaMOKOHTPONSA Ha Aucnrnee oTtobpaxaeTcsl OCHOBHOE MEHIO.
BBeadeHHbIM B akcnnyaTtaumio TennocdeTymk paboTtaet HenpepbiBHO B
aBTOMaTU4YECKOM pexume.

PaboTa nonb3oBaTtensa ¢ TENSIOCHETYMKOM MOXKET OCYLLECTBIIATLCA
nmbo ¢ NOMOLLLIO KraBunaTtypbl U gucnresd, nmbo ¢ NOMOLLLHO nepco-
HalrlbHOro KomMnbkoTEpa.

2.4.2. CunTblBaHME TEKYLIMX 3HAYEHUN U3MEpPSIEMbIX MapamMeTpoB, a TakKke
COLEPKMMOrO apxXmBOB M XypHana OeNCTBUW onepaTtopa MOXeT OCy-
wecTBnaTbca ¢ gucnnea TB, a Takke no uHtepgencam RS-232, RS-
485 vnu Ethernet.

BHUMAHUE! Ha OJQucnnee TB mMoxem Habnrwodambcsi He-
ycmoltivyueasi UHOUKauusi meKyuje20 3Ha4yeHusi pacxoda e cry4ae
uU3MeHeHul pacxoda, cesi3aHHbIX C MYCKOM, OCMaHO8OM UJIU pe-
2yNlupoeKoll nMomoka mensioHocumessi, a makxe npu 3HavYeHUUu
pacxoda Huxke HaumMeHbWwez20 07151 ucnosb3yemo20 muna [1P.

HeycTonumMBoCTb MHOMKAUMK pacxona Npu pe3knx M3MeHeHUsIX Unm
MarsnblX 3HA4YEeHUsIX pacxoda CBsidaHbl C Nepuogom obpaboTkm MHGOP-
Mauuu, BbIBOOAMMOW Ha OMCMNEN, U He BNMsieT Ha paboTy CYETYMKOB
obbema TennoBbIYNUCINTENS.

2.4.3. Ana popMnpoBaHna OTYETOB BO3MOXHO WCMOSb30BaHWE TOSbKO Tex
ApXMBHbIX AaHHbIX, KOTOpbl€ 3anMcaHbl MO WUCTEYEHUIO KaneHAapHbIX
CYyTOK C MOMEHTa nocnegHero nepekntoyeHmsa m3 pexmva CEPBUC B
pexxum PABOTA.
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2.5. Bo3MOXHble HeMCnpaBHOCTHU

2.5.1. B npouecce (pyHKUMOHMPOBAHUSA TeENmocyeTyMKka nNpovsBoauMTCa Auna-
rHoctuka coctosanma TB, TP, MT wn M. ®akt BO3HUKHOBEHUSA HEUc-
npaBHOCTM OToBpaXkaeTcsi B CrioBax COCTOSIHUSA KaHanoB W Tennocu-
ctem ([NpunoxeHuve B).

2.5.2. Npn BO3HMKHOBEHNN OTKa3a fJaTyMKa B MEHIO COOTBETCTBYHOLLEN TOYKN
N3MepeHns psaoMm ¢ obo3HayeHMeM napamMeTpa MOSsIBUTCSA HaAnuCb
OTtka3 patumka, a B cTpoke OTKa3bl AAaTYMKOB BbICBETUTCS 00603Ha-
YyeHue oTkasaBllero gatyuka: P — pacxoga; T — Temnepatypbl, O —
JaBneHus.

Oﬂ,HOBpeMeHHO B ClioBax COCTOAHUA COOTBETCTBYHOLLUNX MEHIO Ka-
Han n Tennocucrtema rnosBATCA OTMETKM O HAanNM4Mm oTkasa.

2.5.3. lNpwn BO3HMKHOBEHUU cbBOs1, NMBO OTkasa B pabote TCu, Heobxoanmo
ANs NPOBEPKM MPOU3BECTM Nepesanyck npubopa nyTem KpaTKOBPEMEH-
HOrO OTKIMOYEHUS NUTAHWS.

2.5.4.Tlpn oTkase OOHOro M3 OaTyMkoB corracoBaHHon napbl [T gosmkHa
npon3BoaMTbCA 3aMeHa 0boux npeobpasoBaTenen cornacoBaHHOW na-
pbl.

2.5.5. Npwu oTCcyTCTBMM CBEYEHUSA MHAMKaTopa Ha TB HeobxoauMo NpoBepuUTb
HanMume HanpskeHUs nNuTaHus, NMbo 3amMeHUTb NpefoXpaHUTENb HO-
muHanom 1,0 A Ha 3agHen cTeHke cybbrnoka ob6paboTkM AaHHbIX.

2.5.6. Ecnn pencteus, npeanpuHATbIe B COOTBETCTBUM C YKa3aHHbIMW BbllUe
pekoMeHaauMsMn, He NPUBESNN K BOCCTAHOBMEHUIO HOpMarbHoW pabo-
Tbl U3genus, cregyet obpaTtnTbCs B CEPBUCHBIN LEHTP (perMoHanbHoe
npeaCcTaBUTENLCTBO) UIK K U3rOTOBUTENIO U34enus.
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3. TEXHUWHECKOE OBCIYXUBAHUE

3.1. BBeAeHHbIN B 3KChfyaTaumlo TEnsocYeTYMK pekoMeHayeTca noasep-

raTb NEPMOANYECKOMY OCMOTPY C LieNb KOHTPONS:
paboTtocnocobHocTn TCuy;
HanMuns HanpsKeHUs NMUTaHUS;

cobntogeHna ycnosum akcnnyatauun TCY M ero CoCTaBHbIX 4YacTen
(NP, NT, NnQ);

Hyns [ B cooTBeTcTBMM C ero J[;
HaOEeXHOCTM ANEKTPUYECKMX N MEXAHUYECKNX COeANHEHWN;

NPaBUITbHOCTM MOJSIOXEHNSA 3adBUXKeK, oTcekawowmx [0, n BeHTUnen
OannacHbIx nuHUM MP;

- OTCYTCTBUS NOBPEXOAEHUN COCTaBHbIX YacTen TCu.

MepuvoanMYHOCTb OCMOTpa 3aBUCUT OT YCIOBUI 3KCnnyaTaumun, Ho
He JOoIMKHA ObITb pexe O4HOro pasa B ABE Heaenw.

3.2. HecobnogeHue ycnosui akcnnyataumn TCy B cooTBeTCcTBUM C Tpebo-

3.3.

BaHWsIMM HacTosiLero PO MoXeT npuBecTu K oTkasy npubopa mnu npe-
BbILLEHMIO JOMYCTMMOrO YPOBHS MOrPELUHOCTU N3MEPEHWIA.

BHellHMe noBpexaeHuUst Takke MOryT MPUMBECTM K MPEBLILLEHMIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTN M3MepeHuin. [Mpu  nosiBreHum
BHELLHUX NOBPEXAEHUN N3Oenus unu kabensi NnMTaHus, cBsi3u HeO6Xo-
AMMO 06paTUTLCS B CEPBUCHBLINA LIEHTP UMM perMoHanbHoe npeacTaBu-
TENbCTBO ANS OnpeaeneHns BO3MOXHOCTW ero AanbHenLen akcnnya-
Tauum.

Hannune HanpsikeHns nutanms TCuy onpeagensdetcsa no Hanuumio
cBeyeHus naHenu gucnnes. PabotocnocobHocTb npubopa onpeaens-
eTCs No coaepXaHuo MHanKaumm Ha gucnnee TB. Bo3MOXHble Heuc-
npaBHOCTU, nHanumpyembie TCu, ykasaHbl B Mpunoxenun B.

B TCuy B crnoBe COCTOSIHUS KpOME OTKa30B (PUKCUPYHOTCHA TaKkKe He-
wrtaTtHble cutyaumn. lNog HewTaTHOW cuTyaumen (HewwTaTHbIM PEeXu-
MOM TEensIOCUCTEMbI) MOHUMAETCA CUTyauus, NpU KOTOPON OBHapyXu-
BaeTCsi HECOOTBETCTBME 3HAYEHUN M3MepPSIEMbIX MNapamMeTpoB HOp-
ManbHOMY pexumy YHKUMOHUPOBaHUSA Tennocuctemsl. [pu atom
BpeMsi paboTbl B HELUTATHOW CUTyauun PUKCUMPYETCS HEe3aBUCUMO OT
BpeMeHn octaHoBa TC4 B gaHHOM cucteme Ons OaHHOrMo Buaa He-
LUTATHOW cUTyauun Kpome cnydasi, korga B kadectBe peakuum Ha HC
3agaHo lNMpocTon cuctemsil.

3.4. B npouecce akcnnyaTtauun TCY He pexe 0AQHOro pasa B rog Heobxoau-

MO MNPOBOAUTL NPOCUNAKTUYECKMIA OCMOTP BHYTPEHHErO KaHana npe-
obpasoBartens pacxoda Ha HanuMume 3arpsa3HeHun u/vnu OTNOXKEHUN.
[lonyckaeTcss Hanuuue 1erkoro pbhKeBATOro HareTta, KOTopbid npu
npoBeAeHUn NpodUNakTUKM AOSHKEH CHUMATbCS C MOMOLLBIO YUCTOWN
MSArKOW BETOLUM, CMOYEHHOW B BOAE.
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Mpn HanNUunM 3arpA3HeHUn N OTIIOXKEHUA OPYroro Buaa unim nx cy-
LLIECTBEHHOM TONLWMHBI HEO6XO4MMO NPON3BECTN OYUCTKY NOBEPXHOCTU
P n oTnpaBuTb NpUBOpP Ha BHEOYEPEOHYIO MOBEPKY.

Hanunuune 3anH3HeHMl7I Ha MOBEPXHOCTH, KOHTaKTMpy}OU.leVI C Ten-
JIOHOCuUTENnem, cBnaeTesibCTBYET O HEyaAOBNEeTBOPUTESTIbHOM COCTOAHUN
CUCTEMBI TEMNNOCHABXEHMS.

3.5. B npouecce akcnnyatauun Heobxoaumo cneauTtb 3a TeM, YTOObI kKaHan
nepegayv gasrneHus ot Tpybonposoaa K N[ He 3acopsancs n B HEM He
ObIno Npobok rasa. C 3aTon Lenbio 3fIEMEHTbI KaHana nepegayuv gasne-
HUA pekoMeHAyeTCa nepuogudeckn npoayeaTb, a TakkKe CTpaBnuBaTb
N3 HUX BO3ayX. [1lepMoanyHOCTb Taknx paboT ycTaHaBnMBaeTCHa noTpe-
GuTenem B 3aBUCMMOCTU OT YCIOBUI 3KCNNyaTauuu.

3.6. MNpn mMoHTaxe M gemoHTaxe anemeHToB TC4 HeobxooMmo pykoBOA-
CTBOBaTbCA  OOKYMeHTOM  «Tennocyetyuk-pernctpatop  «B3JIET
TCP-M». UcnonHeHnne TCP-027. NHCTPYKUMS MO MOHTaxy», a Takxe
O/l Ha cocTaBHble YacTu.

3.7. OTnpaBka npubopa Ansi NpoBeAeHns NoBepkn, NMbo peMoHTa 4OrKHa
Npon3BOAMNTLCA C Nacrnoptom npubopa. B conpoBoguTenbHbIX OOKY-
MeHTax HeobxooMMO YKasbiBaTb MOYTOBbIE PEKBU3UTLI, TENEGOH U
dakc oTnpaBuTeEnNs, a Takke cnocob n agpec obpaTtHom goctasku. [Npu
OTNpaBKe M3roTOBUTENIO Ha PEMOHT COCTaBHOW 4acTu, BXOASLLEN B
komnnekt TCy, HeobxoaMMO yKasbiBaTb 3aBOACKON HOMepP TenrocyeT-
4uka.

4. TOBEPKA

[MoBepka TennocyeTynka NPOBOAUTCA B COOTBETCTBUWN C JOKYMEH-
Ttom MIT 0864-1-2018 «WHcTpykuma. TCU.  TennocyeTymku-
peructpatopbl B3JIET TCP-M. MeToguka noBepkuy», YTBEPXKOEHHbLIM
®ryn «BHUMP» 10 oktabpsa 2018 r.

MexnoBepoyHbIM NHTepBan — 4 roga.

34

// B3/NET



5. YIIAKOBKA, XPAHEHUE U TPAHCITOPTUPO-
BAHUE

5.1. Tennoc4yeTynk ynakoBbIBAE€TCSA B WHOMBUAOYarbHYK Tapy KaTeropuu
KY-2 no TOCT 23170 (AwmK n3 rodppupoBaHHOro KapToHa).

MpucoeanHuTenbHas apmaTtypa NOCTaBMSIETCs B OTAENbHOW Tape
pOCChINbIO UK B cbope Ha OAUH UM HECKONbKO KOMMNekToB TCu.

5.2. TCY gomkeH XpaHNTbCA B yNakoBKe U3roTOBUTENA B CyXOM OTansivBae-
MOM MOMELLEHNUN B COOTBETCTBUN C YCNOBUAMU XpaHeHUss 1 cornacHo
FOCT 15150. B nomelueHnn ons XxpaHeHUs He AOIMKHO ObiTb TOKOMPO-

BOASALLEN MbINK, MApPOB KUCIOT, LLIENOYeN, a Takke ra3os, Bbi3blBaOLLIMX
KOPPO3MI0 1 paspyLualoLwmnx N3onsLmio.

TennocyeTunk He TpebyeT crneumanbHOro TEXHUYECKOro 06CnyKu-
BaHWUSI NPY XpaHEHUN.

5.3. Tennoc4yeTumk MOXET TPaHCNOPTUPOBATLCS aBTOMOOBUAbHLIM, PEYHbIM,
Xenes3HoA0POXHbIM N aBUALNOHHBLIM TPAHCNOPTOM (KpOMe HerepmMeTu-
3MPOBaHHbIX OTCEKOB) Mpu COBNI0AEHMN CReayoLnX YCIOBUIA:

- TPaHCNOPTUPOBKA OCYLLIECTBIISIETCA B 3aBOACKOMN Tape;

- OTCYTCTBYET NpsiIMOe BO3encTBue Bnaru;

- Temnepartypa He BbIxoauT 3a npeaensl oT MuHyc 30 go 50 °C;
- BNaXXHOCTb He npesblwaeT 95 % npu Temnepatype go 35 °C;

- Bubpaumsa B gnanasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 MM unu
yckopeHuem Ao 49 m/c?;

- yaapbl CO 3Ha4YeHNeM NUKOBOIo ycKopeHust Ao 98 m/c?;

- YNOXEeHHble B TpaHCMopTe M3enus 3akpenneHbl Bo n3bexaHue nage-
HUSA 1 coyaapeHuii.
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NMPUNOXEHUE A. Bup cocTtaBHbIX YacTen TennocyeT4ymka
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BMA crnepeau

= e — Sl
oy
=00, 009

R T~

78*

BMA CHI/I3y

* - cnpaBOoYHbIV pasmep

1 — ducnnel; 2 — knasuamypa,; 3 — 6710k 8mopu4YHO20 rpeobpasosa-
merns u Knasuamypsl; 4 — 6510k nep8u4yHo20 rpeobpazosamerns u BUII;
5 — 6nok kommymauuu; 6 — cybbrnok obpabomku GaHHbIX; 7 — 2epMO8-
800bI; 8 — pasvem RS-232; 9 — knemma 3asemneHus; 10 — nemnu, Ha
Komopbix omKuObieaemcsi cyb66510k 06pabomku OaHHbIX.

Puc.A.1. Bug TtennoBbluMcnuTens.
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nnomba

HaKkrnenka

rmnb3a o) aKcnnyaTtaunoHHada 'y
*
o
I
=
A
1
_E___________ =
A 4
E3
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al L el
MOHTa)Has -~
KopoOka

KabernbHbIN
BBO/,

L*

A
A 4

BMA cnpasa
* - cNpaBOYHbLIN pasmep

[nnHa MoHTa)kHOM YacTtu, I*, mm | 57 77 105 | 140 | 230
L* mm| 158 | 178 | 206 | 241 | 331

i
Baner TNC
Pt500/1/4/3...180°C

NEXCOOOKX

2

Bua HakNemnkn Ha KpbILKE MOHTaXXHOW KOPOOKM

Puc.A.2. Tepmonpeo6pasoBatenb conpotuBnenus «B3JIET TICy.
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lnomba nosepuTens
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Puc.A.3. Mecta nnombupoBaHusi cy66noka o6paboTkm AaHHbIX.
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* - CNpaBOYHbIN pa3mep

NMPUMEYHAHWE. Wcnonbsyetca TepmMonpeobpasoBaTtenb COnpo-
TMBneHns nnatmHosbin Pt500.

Puc.A.4. bnok pgatymMka TemnepaTtypbl Bo3ayxa.
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Ta6bnuua A.1. MowHocTb, noTpedbnsemas MNP

Tun MNP MoTpebnsiemasi MOLWIHOCTb, BT
Pacxogomep-cyeTunk  anekTpomar-
HUTHbIN «B3JIET 3P» wucnonHeHus 2,0~

OPCB-4x0J1/®

Pacxogomep-cyeTdynk  anekTpomar-
HUTHbIN «B3JIET 3OP» wucnonHeHus 25*
OPCB-5x011/®

* Npn Temnepartype KoHTponmpyemom xuakoctn 150 °C
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NMPUNOXEHUE b. Pa3psagHOCTb MHAUKALUM U3MepsAeMbiX napa-

MeTpOoB

Ta6bnuua b.1
Kon-Bo 3HakoB
npu NHOMKaLumm
MapameTp Ha gucnnee MpumeyaHve
Luenas opob.
4acCTb 4acCTb
1. KonnyecTtso Tennoson aHeprun W [MepenonHeHne cyeTvMKa HaCTy-
[FOx, Mkan] 1-6 3 naet npu:
- W > 999 999,999 I
- W > 238 845,896 kan
lMocne nepenonHeHns cyeTymka
OTCYET HAaYMHAETCS C HYNeBoro
3HaYeHus.
2. Tennosasi mowHocTb E [[[[x/u, 1-6 3
"kan/u]

3. Macca TennoHocutensa m [T, Kr] 1-6 3 lNepenonHeHne cyeTyMKa HaCTy-
naet npym m > 999 999,999 1
lMocne nepenonHeHns cyeTymka
OTCYET HAaYMHAETCS C HYNeBoro
3HaYeHus.

4. O6bem TennoHocutens V [m?] 1-6 3 lNepenonHeHne cyeTyMKa HaCTy-
naet npu V > 999 999,999 m3
lMocne nepenonHeHns cyeTymka
OTCYET HAaYMHAETCS C HYNeBOro
3HaYeHus.

5. Temnepatypa t [°C] 1-3 2

6. [laBneHune xonoaHou Boabl PxB.,

noroBopHoe aaeneHue Poor

[MNa] 1 2 o1 0,1 no 2,5 Mla
7. CpeaHuii maccoBbin (06 bEMHbIN) 1-5 2

pacxopg TennoHocutens Qm (Qv) | (1-95) (3)

[T/4 (M3/4)]
8. Bpemsa HapaboTkn THap, npocTos

Tnp, HaNM4YMsa HewTaTHOM cUTya-

umm T HC, otkaza NP T MNP [u] 1-8 2
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NMPUNOXXEHUE B. CnoBo cOCTOAAHUA pacYeTHOro KaHana, Tenno-

cCuctTembl

Ta6bnuua B.1. CnoBoO COCTOSIHMA pacyYeTHOro KaHana

O6o3Ha4yeHune
cobbITnA
npv MHAMKaLMK

CopepxaHne cobbiTus

OTtkas P

OTtkas MT

OTkas N[

OTcyTCTBME N3MEPEHUSI MUHMMYMa ONMOPHOIo HanpsKeHUs!

OTcyTCTBME N3MEPEHNSI MAaKCMMYMa OMOPHOro HanpsiKeHus

He,u,onycmmoe 3Ha4YeHwne SHTanbnnn

He,u,onycmmoe 3Ha4YeHwne NnNIoTHOCTU

N[OOI WINI= O

OTKa3 TenyIocnCTEMBI, B KOTOPYIKO BXOAUT JaHHbIN KaHan

Tabnuua B.2. CnoBo coCTOAAHMA TeNnNOoCUCTeMblI

O6o3Ha4yeHue co-
OobITUA
npv HAMKALMK

CopaepxaHue cobbiTus

Ortkas nepsoro 1P ana W1

Ortkas Btoporo P ana W1

Ortkas nepsoro 1P gna W2

Ortkas Btoporo 1P ana W2

AIWIN|—~ O

Otkas T, onpeaenstolero sHTanbnmo Ang Nnepeoro YneHa B gop-
myrne W1

Otkas T, onpeaenstowero aHTanbnuo Ang BTOPOro YneHa B gop-
myne W1

Otkas T, onpeaenstolero sHTanbnmo Ang nepeBoro YneHa B gop-
myne W2

Otkas T, onpeaenstowero aHTanbNuo Ansg BTOPOro YneHa B dop-
myne W2

Ortkas N[, onpegenstoLLero sHTanbLnNu Ana nepBoro yreHa B gop-
myrne W1

Ortkas N[, onpegenstoLLero sHTanbnNuo 418 BTOPOro YneHa B op-
myrne W1

Ortkas N[, onpegenstoLLero sHTanbLnNu Ana nepsBoro yreHa B gop-
myne W2

(o9)

Ortkas N[, onpegenstoLLero aHTanbnNuio 4518 BTOPOro 4neHa B op-
myne W2

HewTtaTtHasa cutyaums 1

HewTtaTtHasa cutyaums 2

HewrTaTtHasa cutyauus 3

Otka3s EEPROM

MpocTon TensiocncTeMsI

HewrTaTtHasa cutyaums 0

[MpsamMon noTok

o|—|ZT®OmMmMmon

O6paTHbI NOTOK
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NMPUNOXEHMUE I'. Mpumep nporpaMMHON HACTPOUKM Tennoc4yeT-

YUKa
(cnpaBo4HoOe)
Q, P, t,
Mopatowmin [\ | T N=1
Tpy6onposopg =
é W11 = ma1-(h1 = ho)
| s W21 = m2:(hz — ho)
| rBc ¢ W31 =W11 - W24
™ & -
2 h1(p1) = f(t1, P1)
Q P, t, | = h2(p2) = f(t2, P2)
| T | = ho = f(to, Po)
OGpaTHbIif £\ |
Tpy6onposopn —/
Q3 P3 t3
Mopatowmin D\ | T N=2
Tpy6onpoeoa N4
g W12 = m3-(h3 — ho)
| s W22 = ma:(ha — ho)
| rBc ¢ W32=W12-W2;
> 5 _
2 hs(p3) = f(ts, P3)
Q, P, t, | = ha(pa) = f(ts, Pa)
T | - ho = f(to, Po)
OGpaTHbII ya) [
Tpy6onpoeoa -/
QS P5 t5
Mopatowmn D\ J_ 1 N=3
Tpy6onpoBopa bl
4
| 8 W13 = ms-(hs — he)
| g W23 =0
| g W33 = W1s — W23
| E hs(ps) = f(ts, Ps)
Pe s | E he(ps) = f(ts, Ps)
O6paTHbIN J_ T |
Tpy6onpoBog
@ - npeo6pasoBaTenb pacxona,
J_ - npeobpa3oBaTenb AaABIEHWS;
T - npeobpasoBarenbs TeMneparypbi.

Puc.l'.1. CTpyKTypbl TENNOCUCTEM U KOH(Urypauma U3mMepuUTeribHOn cucre-
Mbl TCu.
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Ta6nuua I'.1. MNMapameTpsbl, onpegensemsbie B TCy

Ne MapameTpsbl
«TOYKMNY, «TOYKMN» MapameTpbl pac4eTHOro «kaHana»
«KaHana»| WU3MepeHud

0 - to, Po, ho
- T

1 Qu1, t1, P1| hi(p1) = f(t1, P1); Qm1 = Qui-p1, m1=[Qpq-dT, V| = [Qyq-dT
0 0
T T

2 Qw2, t2, P2 | ha(p2) = f(t2 , P2); Qmz = Quz:p2, M2=[Qpp -dT, V2 = JQVZ -dT
0 0
T T

3 | Quw,ts, P3| ha(ps) =f(ts, P3); Qms= Qua-ps, M3 =[Qpn3 -dT, V3 = IQV3 -dT
0 0
T T

4 | Qu,t4, Pa|ha(ps) =f(ta, Pa); Qma= Qua-ps, Ma=[Quq -dT, V4 = ij4 -dT
0 0
T T

5 | Qus,ts, Ps| hs(ps) = f(ts , Ps); Qms = Qus-ps, Ms=[Qpg -dT, V5 = [Qys -dT
0 0
T T

6 | Q. ts, Ps| he(ps) = f(ts , Pe); Qme = Que-ps, M6 = [Qpg -dT, V6 = [Qye -dT
0 0

Ta6bnuua IN.2. MapameTpsbl, onpegensemMbie B TeNnocucTtemax

Ne Tennocuctemsl

TennoBas MOLLHOCTb

Tennoas QHEeprma

N=1

E1y = Qmq-(hy—hg);
E21=Qmn2 - (h2 —hg);
E3, =E1 —E2,

N=2

E1 =Qmz -(hz —hp);
E25 =Qngq - (hg —hp);
E3, =E1, -E2,

T

N=3

E13 =Qms - (hs —hg);
E23 = 0;
E3; =E1; —E23

T
W11(2,3) = £E11(2’3) -dT;
W21(2,3) = £E21(2’3) -dT;

.
W3423) = (I) E3123)-dT

NMPUMEYAHWME. 3HadveHne pacxopma Qs M Maccbl me SABMAKOTCS
CMNpaBOYHbLIMWU U B pacyeTax He NUCMOoNb3YTCS.
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NMPUNOXXEHUE [. Cxembl o6ecnevyeHns B3pbiBO3aLMUTLI

~ 220B
B3apbiBoGe30nacHasi 3oHa I BapbiBoonacHasi 3o0Ha

v , «B3JIET YPCB-520 Ex» (1) I

\
VIBM-24.24 VIB1-24.24 |
Kabenb PK 75-2-22

=24B
=24B

A\ 4 [ 1
Y B : —— T oA ] ine
BU " YK ny -
«B3IET TCPB» B -t I MoA A T Y
_ |
TCPB-027 . L d h |l 1 A2 rraa — e
D B [ VK (] vk | e ny -
NP2 i 1] b 1 ) M3A | | 1.2
T = Tpy6Ga, MeTannopykas
T2 f¢——[ o0 o>
Kabens KM3Bm 2x2x0,6 i | — TrlC
~2B— = — = = —I —————— | .
—5l «BBINET YPCB-520 Ex» (2) W 21
nP3 [«———| | —
NP4 [— I | ni nc ||
________________ —
nr3 | =L 2.2
T4 ¢ o | .
C—/
~2B—m—————— — — o — — — — — — 1 mc|
—l «B3JET YPCB-520 Ex» (3) W 3.1
nPs e———| : —
Pee——ry I_ _____ s 'I;3I'I2C ||
nTs | — =
76 | (o | ,

RS-232 (RS-485)

EU — 6ok uckpo3zawumHabit;

EN-003 — bapbep uckpobezonacHocmu OO0 «HIK fleHnpomasmomamukay,
Bl — emopuyHbIl npeobpa3zosameris;

NY — usmepumeribHbIl y4acmok;

[1r11,2 — nepsuyHbIli npeobpazosameris;

N3A — npeobpasosamerib ariekmpoakycmuyeckuu;,

Tr1C — mepmonipeobpaszosameris COnpomueneHus;

YK — ycmpolicmeo KomMmymauyuoHHoe.

Puc.[1.1. CTpyKkTypHasi cxema Tensioc4yeTymka ¢ obecneyeHmem B3pbIBO3aLLm-
Thl KAHANOB pacxoAa U Temnepartypbl.

BU-003 B3JIET TNC
PT-A +«—~—5 1 1
LEAD-A <—t‘|— 6 2 I' ‘| 3
K Tenso- PTB <77 3 2
BbIYUNCITUTETTHO LEAD-B = \ g 8 4 \ g 4
<—T )
SHIELD F PA PA

Puc.[1.2. Cxema nogkntoyeHus TINC yepe3 6apbep NCKpo6Ge30nacHOCTU.
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NMPUNOXXEHUE E. UCTOYHUKN BTOPUYHOIO NUTaHUA

28 0

S
L 2NN
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=
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17 ,5* 58"

VAN

A
Y

a) Bng cnepeau 0) Bug cboky

* - cNpaBOYHbLIN pasmep

1 — BUHMbI KOHMAaKMHOU KOST00KU 8bIXOOHO20 HarnpsXeHust =24 B;

2 — €c8emo0OuUOOHbIU UHOUKamMop BKIIHOYEHUST UCMOYHUKA 8MOpUYHO20
numaHusi;

3 — 8UHM NOACMPOUKU 8bIXOOHO20 HalPSXKEHUS;

4 — 8UHMbI KOHMAaKMHOU KO/100KU MOOK/IOYEHUS Hanps>KeHuUss numaHusi
~220 B 50 'y (L — nuHus, N — Heimparb);

5 — cepbea 0151 0c8060X0eHUS 3aUeIKU;

6 — 3awernka 0ns kpenneHusi Ha DIN-pelike.

Puc.E.1. UcTouyHuk BTOpUYHOro nutauus cepum HDR-15-24 (=24 B 15 Br).
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90* 35*
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a) Bug cnepeau 6) Bung cboky

* - cnNpaBOYHbLIN pasmep

1 — BUHMbI KOHMAaKMHOU KOST00KU 8bIXOOHO20 HarnpsXeHust =24 B;

2 — BUHM MNOOCMPOUKU 8bIXOOHO20 HarpPsXKeHUS;
3 — c8emoduUOOHbIl UHOUKamMop BKIIYEHUS UCMOYHUKA 8MOpPUYHO20

numaHusi;
4 — 8UHMbI KOHMAaKMHOU KO/1I00KU MOOKITHOYEHUS HanpsKeHUsl numaHusi

~220 B 50 'y (L — nuHus, N — Hedmparb);
5 — cepbaa 01151 0c8060)X0eHUS 3aWeIKU;
6 — 3awernka ons kpenneHusi Ha DIN-pelike.

Puc.E.2. UcTouHuk BTOpUYHOro nutauus cepum HDR-30-24 (=24 B 30 Br).

B76.00-00.00-27
re tsrm.027 doc4.0
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