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HacTtoawmin goKyMeHT pacnpocTpaHsieTcs Ha TENSI0CHEeTYNK-PErNCTpaTop
«B3JIET TCP» ucnonHenna TCP-027 n npegHasHadeH Ofsi O3HAKOMIIEHMS
nonb3oBaTensi C yCTPONCTBOM TEMNocYeTYMKa 1 NopsaKoM ero akcnnyaTauum.

B cBA3n ¢ noctosiHHOM paboTon No ycoBepLUEeHCTBOBaHMIO npubo-
pa B TenfiocyeTymke BO3MOXHbI OTNINYMS OT HAcTOSLWEro pykoBoACTBa,
He BUSIOLNE HA METPOSNormyeckne xapakTepuctukm n gyHKUMOHasb-
Hble BO3MOXHOCTM npubopa.

MEPEYEHb MPUHATbLIX COKPALLEHNI

DN - AnameTp YCIIOBHOro Npoxoaa;

KK - XKNOKOKpUCTanNIM4eckun nHankaTop;
HC - HelTaTHasl cuTyaums;

HCX - HOMMHarbHas cTaTn4eckasi XxapakTepucTuka npeobpasoBaHus;
na - npeobpasoBaTtenb AaBNeHUs;

MK - NepCoHarnbHbI KOMNLIOTEP;

MneP - npeobpa3soBartenb pacxoaa;

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

B - TeNMOBbIYUCIINTENb;

TCvy - TeNnnOCcYeTUUK;

a4 - 9KCMyaTauMoHHas AOKYMEeHTaums.

NMPUMEYAHUE. Bua HanmeHoBaHMA v 0003HaYeHus, BbIMNOS-
HEHHOro B TEKCTE M Tabnuuax npsiMbIM XUPHbLIM LWPUATOM, HaNpumep,
Touka, cooTBETCTBYET ero otobpakeHuto Ha gucnnee npuodopa.

e Tennocuyemyuk-peaucmpamop «B3JIET TCP» 3apeaucmpuposaH 8
[ocydapcmeeHHoMm  peecmpe cpedcme  u3amepeHuti P®  nod
Ne 87702-22.

e Tennocyemyuk-peaucmpamop «B3JIET TCP» coomeemcmeyem mpe-
b608aHuUsIM HopMamugHbIX OOKYMEHMO8 0 3/1eKmpoMa2HUMHOU CcOo8-
mecmumocmu u besonacHocmu.

e Tennocuyemyuk-peaucmpamop «B3JIET TCP» paspeweH K npumMmeHe-
HUIO Ha y351ax y4yema mensioeol 3Hepauu.

e Tennocyemdyuk-peaucmpamop «B3JIET TCP» paspeweH K rnpumMmeHe-
HUI Ha rpou3eo0cmeeHHbIX 06beKkmax 8 coomeemcmeuu ¢ rpasurna-
MU ripomblwieHHou be3onacHocmu.

YpocTtosepsitowme JOKYMEHTbI pa3MeLLeHbl Ha canTte www.vzljot.ru
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

Tennoc4yetumk-pernctpatop «B3JIET TCP» npegHasHadeH nnsa 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 »n gpyron HOpMaTUBHOW [OKY-
MeHTauuK, pernaMmeHTmpyoLLen TpedboBaHus K npubopam y4yeTa.

Tennocyetumk-pernctpatop «B3JIET TCP» npu ucnonb3oBaHUu
B3PbIBO3aALLMLLEHHbBIX KaHanoB W3MEpeHWst pacxoda W Temnepartypbl
MOXET MPUMEHSTLCA ANS U3MEPEHUSI COOTBETCTBYHOLLMX NapaMeTpoB
TEennoHocuTeNs B TpyboMNpoBoAax, HAXOOSALMXCA BO B3pPbIBOOMACHbIX
30HaxX MOMELLEHUA N HapYXHbIX YCTAaHOBOK, COrfacHO MapKMpOBKe
B3pbiBo3awmntel, NOCT IEC 600079-14-2013, rmaea 7.3 «[lpaBun
YCTPOWCTBA 3NEKTPOYCTAaHOBOK» M B COOTBETCTBUM C OTpacneBbiMu
HopMamu 1 npasunamm 6e30nacHoOCTw.

Tennocuetynk «B3JNTIET TCP» ucnonHeHna TCP-027 obecneynBaeT:

M3MEepPEHNe TEKYLUMX 3HAYEHUN pacxoda, TemnepaTypbl U AaBMeHUs B
6-TV HEe3aBMCUMbIX TOYKax M3MepeHus (Tpybonposoaax);

onpeneneHne TeKyLWUX U CPedHUX 3a MHTepBaln apXUMBMPOBaHWS 3Ha-
YeHUi NnapaMeTpPoB TEMMOHOCUTENS B 6-TU pacyeTHbIX kaHanax;

onpepneneHne 3HA4YeHMN TEMNNOBOM MOLLIHOCTU U KONM4ecTBa TENNOThbI B
3-X TennocucremMax;

BBOA NpW HeoGXoaMMOCTM U UCMONb30oBaHME B pacyeTax AOroBOPHbIX
3HaAYeHU NapamMeTpPoB TENNOHOCUTENS;

npuem no nocriegoBaTernibHOMYy MHTepdency U UCnonb3oBaHWe B pac-
yeTax TeKyLLMX 3HaYeHUN TeMnepaTypbl HA UCTOYHUKE XONOAHON BOAbI;

BO3MOXHOCTb NMPOrpaMMHOro KOH(UIypupoBaHUs CUCTEMbI U3MEPEHUS
N anropuTMOB pacyeTa C Y4eTOM BuAa KOHTPONMPYEMOW TenrocucTe-
Mbl 1 Habopa Mcrnonb3yembix NepBUYHBIX NpeobpasoBaTenen pacxoaa,
TemnepaTtypbl 1 AaBNEHUS;

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

apXvBUpOBaHME B SHEProHe3aBMCMMOW MaMsATU pe3yrbTaToB U3Mmepe-
HWIA, a Takke YCTaHOBOYHbIX NapaMeTpoB;

BeLleHWe XypHana 4enucTsuun oneparopa,;

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

BbIBO4 pe3ynbTatoB uU3MepeHnA B BMAOE YaCTOTHO-UMMYIIbCHOIo WIn
JTOr’M4ecKoro curHana,;
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- BbIBOJ, U3MEPUTENBbHON, AMAarHOCTUYECKON, YCTAHOBOYHOW, apXUBHOM U
Apyron nHgopmMaummn Yyepes nocriegoBartesfbHble MHTepdencol RS-232
unn RS-485, a Takke yepes nHtepdenc Ethernet;

- aBTOMATUYECKUA KOHTPOIb M WMHAMKALMIO HanuuuMs HeucnpaBHOCTEWN
TENNocYeTUYMKa U HelUTaTHbIX CUTyauui B TEMNIOCMCTEMax, a Takke
onpeaeneHne, MHANKAUMIO U 3anucb B apXMBbl BPEMEHU HapaboTKu U
NPOCTOS AN KaXkaon U3 TENNOCUCTEM;

- YCTaAHOBKY KpuUtepud (bI/IKcaLI,I/II/I N BUAaa peakunm TernsiocHeT4vmka Ha
BO3MOXHbl€e HENCTPABHOCTU UJTN HELWUTaTHblIE CUTYaUWUN,

- 3aLUUTY apXMBHbIX W YCTAHOBOYHBIX AAHHbIX OT HECAHKLMOHUPOBAHHOIO
AocTtyna.
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1.2. TexHn4YeCKne xapakTepPUCTUKHU

1.2.1. OCHOBHblE TEXHUYECKME XapPaKTEPUCTUKM TEMNSoCHEeTYMKa NPUBEAEHDI

B Tabn.1.
Tabnuua 1
3HayeHune
HanmeHoBaHWe napameTpa Mpum.
napameTpa
1. KonnMyecTBO TOYEK W3MEPEHUS Kaxaoro w3
nepBUYHbLIX NapamMeTpoB (pacxoga, Temnepa-
TYpbl, 4aBNEHUs) 0o 6
2. KonmyecTBo KOHTPONUPYEMbIX TENNOCUCTEM 0o 3 Mpym.1
3. Onana3soH 3|/|3mepeH|/1;| cpeaHero ob6beMHOro o7 0,01 70 300 000
pacxoga, M*/4 Mpym.2
4. InanasoH nsmepeHus Temnepatypsl, °C ot 0 go 180 Mpum.2, 3
5. AnanasoH nsmepeHust pasHoCcTM Temnepartyp B
nogatowiem n obpatHom Tpybonposogax, °C ot 3 0o 180 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. CpefHsisi HapaboTka Ha oTKas, Y 75 000
10. CpegHuin CPoK CnyxoObl, NeT 12

NMPUMEYAHUA.

1. B cnyyae opraHusauum B OAHOW M3 TENNOCMCTEM TennoyyeTa C aBToO-
MaTUYECKUM MEpPEKIOYEHNEM anropuTma pacyeTa npu nepexoae ot
OTOMUTENbHOTO CEe30Ha K MeXOTonMTerlbHOMY M 0BpaTHO KONMYECTBO
KOHTPONMMPYEMbIX CUCTEM He Gornee 2-X.

2. 3HayeHne napameTpa onpeaensieTcs TeXHUYECKMMU XapaKTepucTuka-
MU NepBUYHbIX Npeobpa3oBaTenen, BXoASWMX B COCTaB TENocYeTIm-

Ka.

3. BoaMOXHO M3MepeHune n apxmBmnpoBaHne TemnepaTypbl OT MuHyc 50 °C

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

. C yyeTtom mowHocTn, notpebnsemon npeobpasoBarensamMmm pacxoga u

AaBfeHus, BKMIOYEHHbIMM B COCTaB TennocyeTdmka (Tabn.A.1, A.2
MpunoxeHna A).
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1.2.2. Tennoc4yeTumk obecnevmBaeT ANEeKTPONMTaHne NOCTOAHHBIM Hanpsxe-
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. Tennoc4yeTumk obecneunBaeT XxpaHeHne pesynbTatoB paboTbl B apxu-
BaX, onncaHne KOTopbiX NpueeaeHo B pasgene 1.6.1.

BpeMﬂ COXpPaHHOCTN apXuBHbIX, a TakKkKe YCTaHOBOYHbIX AOaHHbIX
npun OTKINOYEHNN BHELLIHETO NMUTAHUA — HE MEHEE 5 ner.

1.2.4. YCTONYNBOCTb K BHELUHMM BO3OEWCTBYIOLWMM (baKTopam TensioBblYMC-
nutens B paboyem pexume:

- TemnepaTypa okpyxatoLiero sosayxa — ot 5 go 50 °C;

- OTHOCUTENbHAsa BNaxHocTb — He 6onee 80 % npu TemnepaType A0
35 °C, 6e3 koHAeHcauun Bnaru;

- aTMocepHoe gasnenue ot 84,0 go 106,7 kla;
- Bubpaums B gnanasoHe ot 10 go 55 Ny ¢ amnnutygon o 0,35 mm.
CrteneHb 3awmTtel TB cootBeTcTBYEeT KOy IP54 no TOCT 14254,

YCTOMYMBOCTb K BHELUHUM BO3OEWCTBYIOLWUM (hakTopamM oOcCTalb-
HbIX cocTaBnaowmx TCY ykasaHa B 3KCMnyaTaUMOHHOW JOKYMEHTaLuumm
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 (knaccudpukaunmoHHoe obosHayveHne 4H) no HIM-001-15, HI-
022-17, HM-016-05 n HIM-033-11 — no akcnnyaTaunmoHHon 6e3onacHo-
cTu;

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

1.2.6. OnekTponuTaHne TennocyeTyMKka OCYLLECTBNSETCA CTabunuanpoBaH-
HbIM HanpshkKeHMeM NOCTOSIHHOrO ToKa B AmanasoHe (22-29) B c¢ ypos-
HeM nynbcaunn He 6onee + 1,0 %.

MutaHune ot cetn 220 B 50 Ny MmoxkeT obecneymBaTbCs C MOMOLLbIO
NCTOYHMKA BTOPUYHOIO NUTaHUs, noctaBngemMoro no 3akasy ([punoxe-
Hue E).
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1.3. MeTponormnyeckue xapakTepuCcTUKHU

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 (macchl) TennioHocuTens *:

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

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

- Ans Knacca TodHocTH 1

- NS Knacca TOYHOCTU 2

rae Gmax — MakCMMarnbHbI pacxo TennoHocutens, M4/,
G — M3MepeHHbIN pacxod 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

+1,0%
n3mMepeHna aaBrieHna TennoHocuTensa

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

N3MepeHns TENTOBOW IHEPrnm no F'OCT P 51649-2014
Mpenenbl gonyckaemMom OTHOCUTENbHOW MOrpeLLUHOCTH
NPy U3MEpPEHUN, UHAVKaUUK, perncTpaumm, XpaHeHum n ne- + 0,01 %

pefave N3MepeHHbIX 3Ha4YeHUn BpeMeHn paboTsl

* — B 3aBMCMMOCTW OT TuMa NpMMeHseMoro npeobpasoBaTtens pacxoaa.
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1

4. CocTaB

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

Tab6nuuya 3

HanmeHoBaHue 1 YCIOBHbIE 0003Ha4eHus

Kon-Bo

MpumevaHune

- PYKOBOACTBO MO 3KCniyatauun
- MHCTPYKUUA MO MOHTaXy

. Komnnekr SKCHﬂyaTaLlMOHHOVI AOOKyMeHTauunn B COCTaBe:

1. Tennosbluucnutens «B3JIET TCPB». NcnonHeHne TCPB-027. 1

2. lNpeobpasoBaTtenb pacxoaa 1.. MpymeyaHne 1
3. NMpeobpasoBatens TemnepaTypbl MpumevaHue 2
4. NpeobpasoBaTtenb gaBneHns 0... MpymevaHve 3
5. IcTOYHUK BTOpUYHOro nutaHusa =24B 1 Mo 3akasy
6. MacnopTt 1

7

Mpumevarwue 4

. MeToawnka nosepku

Mpumevanune 5

NMPUMEYAHUA:

1. Tun n konu4ecTBo npeobpasoBaTenen pacxoga — B COOTBETCTBUM C 3a-
kKazoM. TwunoBas nocTtaBka — 3NIEKTPOMArHUTHbIE pacxogoMepbl
«B3JIET OP Jlant M» ncnonHenna 9PCB-420J1 Tpebyemoro Tunopas-

mepa.

2. Tvin n konu4ecTBo NpeobpasoBaTenen TemnepaTypbl — B COOTBETCTBUM

C 3aKa3oM.

Mpy MCNoNb30BaHUN B3PbIBO3ALUMLLEHHBIX KaHaNoB W3MepeHus
TemnepaTypbl Kaxabli TepmonpeobpasoBaTtenb KomnnekTyetcs 6apb-

€POM UCKPO3aLLUUTbI.

3. Tun n KonnyecTBo npeobpasoBaTenen AaBneHUss — B COOTBETCTBUM C

3aKa3oMm.

4. JkcnnyaTtaunoHHas AOKyMeHTaUnsa 1 KapTbl 3akasa Ha AaHHoe u3genve
N Opyryro npoaykuuio, Beinyckaemyto cdvpmon «B3JET», pasmeLleHbl

Ha canTe No agpecy www.vzljot.ru.

Takke Ha cante dupmbl «B3JIET» pasmewieH nakeT nporpamm

«YHuBepCcanbHbI MPOCMOTPLLMKY», BKMHOYAKOLWWMA B CBOW COCTaB WH-
CTpyMeHTanbHyto nporpammy «MoHutop Banet TCPB-02x» anga pabo-
Tbl ¢ NpMbBopoM No nocnegosaTenbHbIM MHTEPdEencam RS-232, RS-485
n uutepdency Ethernet.

Mo 3aka3y BO3MOXHa MOCTaBKa MporpammMHOro Komnnekca «Banet
Cll», noseonstollero obbeanHATbL B eauHyo ceTb npubopbl (B TOM
Yyucre pasnuYyHoOro Tuna u pasHbiX NPOU3BOAUTENEN) C LieNblo aBToMa-
TM3aumn cbopa AaHHbIX, CO30aHUA U BeaeHUs 0a3 [aHHbIX, a Takke
NMOArOoTOBKM OTYETOB.

5. Metoauka NoBEPKU AOCTyrnHa Ha cante OND OEW:

https://fais.gost.ru/fundmetrology/reqistry/4/items/547969.
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1.5. YcTpoucTtBo u paboTta

1.5.1. MprHUMN paboTbl

Tennocuyetunk «B3JIET TCP» wucnonHenus TCP-027, nocTtpoeh-
Hbih Ha 6ase Tennosbluucnntensa «B3JIET TCPB» wcnonHeHus
TCPB-027, npegnctaBnsieT cobon eguHbii MHOrogYHKUMOHASbHbIN
MHOrOKaHanbHbIN KOMMMEKC, KOTOPbLIN MOXET BbIMOMHATL Y4ET N pern-
CTpauuio NnapaMmeTpoB TEMSOHOCUTENSA M KONMYecTBa TensoThbl B O4HOM
— Tpex TensiocucTeMax pasfiMiHom KoHUrypauuu.

MpyvHUMN OEACTBMSA TEMnocYeTyYMKka OCHOBaH Ha WU3MepeHun nep-
BMYHbIX NapaMeTpoB TENMoHOCUTENsI C MOMOLLb0 NpeobpasoBaTtenei
pacxona, TeMnepaTtypbl, AaBneHusi u o6paboTke pesynbLTaToB U3Mepe-
HWIA B COOTBETCTBUM C BblGpaHHbIM anropuTmMom. KaHanbl namepeHus
pacxona, TemnepaTypbl U OaBlNeHUst TenrocyYeTymKka COCTOST U3 nep-
BMYHOIO M3MEpPUTENbHOrO rnpeobpasoBaTens, NMMHUM CBA3W U KaHana
N3MEepPEHNst TENOBLIYMCIIUTENSA COOTBETCTBYHIOLLIErO NapameTpa.

CprKTypHaFI CxXeMa TernjiocHeT4vmKa npmBegeHa Ha pVIC.1.

TennoBbluMcNUTEsNb

L

nTm
-
-
-
-
nTe
Unpankarop
< nat1 |
-
-
KnaBuartypa =24B
TP < T
UcTouHuk ~220B 50Ty
BTOPUYHOIo NUTaHUA <
» [NNCKPETHbLIN BbIXOA,
RS-232 RS-485 Ethernet

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

Puc.1. CTpykTypHas cxema TensiocyeTumka.
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B kayectBe P B cocTaBe TennocyeTymka MOryT MCNONb30BaTbCs
3MEeKTPOMarHUTHble, YNbTPa3BYKOBbIE, BUXPEBbIE, TaxoMeTpuyeckme
WUNM OCHOBaHHbIE Ha MHbIX OU3NYECKMX MpUHUMNAx npeobpasoBaTenu
pacxofa Unun pacxogomepbl, UMeoLLMe YaCTOTHO-UMMYSbCHbIN BbIXOA,.

B kaudectBe [T moryT mcnonb3oBaTbCcs TepmonpeobpasoBatenm
COMPOTUBNEHUA C Pa3fNYHbLIMU 3HAYEHUAMU HOMUHANbLHOW CTaTuye-
CKOW XapaKTepUCTMKW, MNOAKMOYaeMble K TennoBblMUCIUTENO MO 4-
npoBogHon cxeme. [na kaHanoB N3MepeHnsa TemnepaTtypbl, BXOOALMX
B OAHY TENnsoCUCTeEMY, LOMKEH UCMONb30BaTbCS KOMMNMEKT npeobpaso-
BaTenen TemnepaTypbl, UMEKOLLNA HOPMUPYEMYIO MOrPELLUHOCTb M3Me-
peHus pasHOCTU TemnepaTyp.

B kauectBe [ moryT ncnonb3oBaTbCs npeobpasoBatenu gaene-
HUS pas3nnM4YHoOro TMna, obecneymBatome npeobpasoBaHne U3bbITOYHO-
ro AaBneHusi TENSIOHOCUTENS B KOHTponupyemom TpybonpoBoge B
YHUPUUMPOBAHHbIN TOKOBbLIN BbIXOAHOW curHan. Bo3aMOXHO BMeCTO 13-
MEPEHHOIO0 3HA4YeHMUs1 UCMNONb30BaTb WHAMBMAYyaNbHOE [OrOBOPHOE
3HayeHue aaBneHus ansa Kaxgoro Tpybonposoaa.

MuTaHne BXoOsALIMX AATYMKOB AABIEHUS B npegenax xapaktepu-
CTUK, YKa3aHHbIX B HACTOSILLLEM PYKOBOACTBE MO 3KCMnyatauun, MoxeT
OCYLLECTBNATLCS OT TENNOBbLIYUCIUTENS.

BHelwHMe cBsA3M TennocyeTymka OCYLLECTBMAIOTCA 4epe3 WUHTep-
denc RS-232 (mnn RS-485), Ethernet n gUCKpeTHbIN BbIX0OA,.

YnpaBneHne TennocyeT4nkoM W MHAUKAUMS NapamMeTpoB Ocy-
LLECTBSAOTCA C NOMOLLbIO KnaBMaTypbl U KUAKOKPUCTANNYECKOro UH-
aukatopa, pacnofiokXeHHbIX Ha nepegHen naHenu TB. PaspsgHocTb
WHOMKaUMN N3MepSEMbIX NapameTpoB npmeeaeHa B MNMpunoxenun b.

1.5.2. Cucrema namepeHus

OTnnunTenbHbIMM  OCOBEHHOCTAMM MOCTPOEHMSI TennocyeTynka
«B3MNET TCP» ucnonHeHua TCP-027 asngawoTca:

- hepapxmyeckas opraHn3aum4 BbliNOJIHEHNA I/I3MepeHI/IIZ N BbIYUCNEHWUN;

- BO3MOXXHOCTb FMGKOro NporpamMmmMHOro M3aMeHeHusi KoHUrypauum name-
PUTENbHOW CUCTEMBI;

- BO3MOXXHOCTb NPOrpamMMMpOBaHNsA anroputMa pacyeta napaMeTpoB B
KOHTPONMpYeMbIX TenrnocmucTemax;

- BO3MOXHOCTb MPOrpamMMHOro 3afaHus ycrioBun pukcauum HewTaTHbIX
cutyaumni n peakuun TCY Ha ux NosdBNEHWe ONns Kaxgow u3 Tennocu-
CTEM.

CprKTypa OCHOBHbIX I/I3MepeHI/IIZ n pac4yeToB, BbINOJIHAEMbIX B
Tennoc4yeTyuKke, npmuBegeHa Ha pl/IC.2.
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nP1 ... | NP6 nT1 .. | OT6 na1 | ... | nAe
Y Y Y Y Y Y
WU3amepenue Tqul? n3mepeHuns
=1..6
t P H
QVk k k <
Y v Y
BbiynMcneHue KaHanbl pacyeTHble
n=01..6 0
Pn = f(ti’ I:)j) t‘lac n anc n &or
hn = f(tp Pj) cyTn I:,cy'rn tn or
Qm n = QV n ) rn tmecn Pmec n <—n
Pn aor
m, = JTQm e dT i, j - “HOEKCbl TOYEK N3MepPeHnst ¢ .
0
: XB
Vn = J. Qv n dT
0
Y
Tennocuctembl
N=1..3
Bbluncnexume YyeT Curnan
Hanpasn.
MOTOKa
E1N Tpa6 N D
E2, Trlp N
E3N THc 1(2,3)N
T
W1(2,3), =/ E1(2,3), - dT
0
Y
NToroBble gaHHble
SW = W3, +() W3, +(-) W3, A

ede: H — nepenad no ebicome mexdy mecmom ombopa dasrieHusi U MeECMOM
pasmeuweHus N/;

Qm n doe, tn d0s, Pndoz — O02080pHbIE 3HA4YEHUSI Mapamempos;
txe — memnepamypa xos100HoU 800kl, UMepsieMasi Ha UCMOYHUKE.

Puc.2. CTpyktypa OCHOBHbIX U3MepeHUu n pacyetoB B TCu.
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Oﬂpeﬂ,eﬂeHMﬂ MCNoJib3yeMblX NOHATUN.

«Touyka usmepeHusi» — mMecTto (TpybonpoBoAa) pasmMelleHus npe-
obpasoBaTenen NnepBUYHbLIX NAapameTpoB: pacxoga o6beMHOro, Temne-
paTypbl U aaBneHus. TCY4 nmeeTt BO3MOXHOCTb obecneumBaTb paboTy
no 6-Tn To4YkaM M3MepeHns Ansi KaXaoro Buaa napameTpa.

B TennocuyeTtynke TOYKa M3MepeHUs xapaktepusyeTcs Habopom u
XapakTepucTMkamm ucnonb3yemMmblX AatynkoB. [lopsagkoBbin HOMep
«TOYkM» (K = 1...6) cny>xuT nHagekcom ang obo3HavyeHns napameTpa.

«KaHan pacyeTHbIN» — 3TO COBOKYMHOCTb AaHHbIX O NapameTpax
TennoHOCUTENS B OTAENbHON BETBU TEMNNOCUCTEMbI, PaCCYUTaHHBIX Ha
OCHOBaHUU U3MEPEHHbIX UM AOrOBOPHbLIX 3HAYEHUIN NepBUYHbIX Napa-
MEeTPOB U WCMNOMb3yeMblX B pacyeTe pe3ynbTUPYIOLWMX napaMeTpoB
Tennocuctembl. TCY umeeT 7 «kaHarnoBy», rge 6 «kaHanos» (n = 1...6)
onpeaeneHbl MakCMMarnbHO BO3MOXHbIM KONMYECTBOM TOYEK M3mepe-
HUA, a B 7-0M «KkaHane» (n = 0) moryT ObITb 3agaHbl OrOBOPHbLIE Na-
pameTpbl UCTOYHUKA XONOAHON BOAbI.

Kpome Toro, B8 TB nmeetcs BO3MOXHOCTb npuema no nocrnegosa-
TENbHOMY UHTEPdENCY U NCNOMb30BaHME B pacyeTax TEKYLLEro 3Haye-
HUSA TemnepaTypbl, U3MepPSEeMON Ha UCTOYHMKE XONOAHOW BOAbI.

Mog «Tennocuctemon» nogpasymMeBaeTcs cMCTeMa pacyeTa Ten-
na ans KoOHTPONMpyeMOW TEnfoCUCTEMbI, cCoaepKalen B obwem cny-
Yae nogarwoLwwmin (NnoaBoAALWNn) 1 obpaTHbIN (OTBOAALLMIA) TPyBONpoBO-
Abl. B kayecTBe MCXOAHbIX AAHHbIX ANs1 pacyeTa napameTpoB B TENmo-
CUCTEME MCMNOSIb3YKTCA pacyeTHble JaHHble «KaHanoBy». TC4Y obecne-
ymBaeT pacyeT napameTpoB B 1...3 Tennocucremax, Kaxnasa u3 KoTo-
pbIX MOXeT ObITb NPOM3BOSILHO MOCTaBfieHa B COOTBETCTBME OOHOM U3
3-X KOHTPONMPYEMBbIX TEMNOCUCTEM.

BoamoxHa opraHuMsaumsa Tennoyyeta B OAHOW KOHTPOSIMpyeMou
TENoCMCTEME C aBTOMATUYECKMM MEPEKITIOYEHMEM anropuTMOB pac-
yeTa B OTOMUTESbHbIA /| MEXOTONUTENbHLIN CE30H. [1ns Takon opraHu-
3aumm TennoyyeTa COBMECTHO WCMOMb3YTCA pacyeTHble Tennocwu-
ctema 1 n Tennocucrtema 2. [pn atom pacdyeTHas Tennocuctema 3
MOXeT ObITb MCNONb3oBaHa ANsl TENfIoy4YeTa BO BTOPOW KOHTpOnupye-
MOW TennocucTeme.

MPUMEYAHWME. MNpun oTcyTCTBMM NPSAMOro U3aMepeHust Temnepary-
pbl XONOAHON BOAbl HA UCTOYHUKE 3HA4YEeHWE TEMSIOBOW 3HEPINN B OT-
KpbITON Tennocucteme, onpenerieHHoe TenmoCYeTYNKOM C MCMNONb30-
BaHMEM SHTanbMUM XONOAHOM NMOAMNUTOYHOM BOAbI, MOXET ObITb CKOp-
PEKTUPOBAHO B COOTBETCTBUMN C YTBEPXKAEHHOW YyCTAHOBMNEHHbIM 0Opa-
30M MeToauKon, B TOM 4ucne, B cootBetctBun ¢ FOCT P 8.592.

«AToroBble AaHHblIe» — CyMMapHOe KONMU4YEeCTBO TEenmnoTbl Mo-
TpebneHHoe (OTNyLLEHHOE) B HECKONbKUX TENNTOCUCTEMAX.

AnropuTMbl pacyeTa konuyecTtsa TensnoTbl 3agatotcs B TCY B 3a-
BMCMMOCTW OT KOHdpurypaumm tennocuctem(bl). Mpun aTom BbIGOP KONu-
4yecTBa M cCOCTaBa M3MepsieMbIX M JOrOBOPHbLIX NMapameTpoB, HeobXxo-
AVMbIX ONS pacyeTa, BbIMOMHAETCH B COOTBETCTBUM C U3MEPUTENBHOM
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CXEeMOW, T.e. B COOTBETCTBUWN C pacnpeferieHnemM Todek u3aMepeHus no
TpybonpoBogam KOHTPONMPYEMON TENNIOCUCTEMBI.
AnroputM pacyeTa KonmyectsBa TensnoTbl NS TennocuctemMbl 3a-
Aaetca B obLem criydyae ¢ NOMOLLbIO Tpex hopMyn:
- hopmynbl pacyeTa konuyecTBa TennoTbl B nogarolem Tpybonposoae
W1,
- (hopmynbl pacyeTta konmyecTBa TennoTbl B obpaTtHOM TpyGonpoBoae
W2;
- bopmynbl pacyeta NOTpPeBAEHHOro (OTMNYLLEHHOrO) KonNnMyecTea Tenso-
ol W3.
®opmynbl pacdeta W1 1 W2 moryT 6bITb BbiOpaHbl U3 criegytoLle-
ro Habopa, 3anoxeHHoro B namaTtu TB:
W1(2) =0;
W1(2) = mi - hj;
W1(2) = mi - hj—mk - hn;
W1(2) = mi - (hj = hk);
W1(2) = (mi — m;j) - 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.

KomMburHupys BblilwenpueeneHHble hOpMYyribl, MOXHO YCTAHOBUTL B
TCy anropuTm pacyeTa, COOTBETCTBYIOLLMIA CTPYKTYPE KOHTpONupye-
MOW TENNOCUCTEMBI.

CymmapHoe notpebrnieHHoe (OTnyLeHHOEe) KOMMYeCcTBO TeMNoThl
ANs HecKonbknx Tennocuctem TW MoxeT 6bITb paccyMTaHo B COOTBET-
CTBMM C OOPMYIOn 13 criegytolero Habopa:

W =Wa31 - 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 (OTnyLieHHOE) KONM4ecTBOo Ten-
NOTbl B NEPBOM, BTOPOWN U TPETbEN TENNTIOCUCTEME COOTBETCTBEHHO.

Kpome TOro, B TennocyeTynKke Onst Kaxgon TennocucteMbl npegy-
CMOTpEeHa BO3MOXHOCTb 3agaBaTtb [0 4-X yCroBun oukcaumm Hannyimns
HEeLITaTHbIX CUTYyauUni N COOTBETCTBEHHO peakuuin Ha UX Hanmyune.

TCu obecneumBaeT xpaHeHMEe pe3ynbTaTOB M3MEPEHUA BO BHYT-
peHHMX apxmBax. [JaHHble apXnBOB MOryT ObiTb BbiBEAEHbI Ha AWUCMNEN,
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nmbo nepefaHbl NO nocnegoBaTenbHOMY MHTEPdENCY Ha BHeLuHee
YCTPOWCTBO.

Mopsgok BBOOA ycnosBun UKCaunn HELITaTHbIX CUTyauun N peak-
UMM Ha HUX, a Takke COCTaB U NOPSLAOK apXUBUPOBAHUSA UHGOPMaLUK
npuBedeHbl B PYKOBOACTBE MO 3KCnsyaTtauuMyM Ha TensoBblMUCIUTENb
ncrnionHenuna TCPB-027.

Mpumep ucnonb3oBaHnsa TCY npu oBCcnyxmBaHUM Tpex Tennocu-
cTeM npuseaeH B [MNpunoxenum I,

1.5.3. Pexxumbl ynpaBrneHus

1.5.3.1. YnpaeneHune paboton TCY B pasnmyHbIX peXMMax MOXET OCYLLEeCTB-
NATBCA C KraBuaTypbl U OPraHn3oBaHO C MOMOLLBID CUCTEMbI MEHIO U
OKOH MHAMKAaLMK pa3HOro ypoBHSA, oTobpaxaemblx Ha aucnnee. Cucte-
Ma ynpaBfeHus U MHAUKaUUK, a Takke NOPSAOK YCTAHOBKU pexnma
ynpasneHus npuBedeHbl B PO Ha TennoBblYUCIIUTENb WCNOSTHEHUSA
TCPB-027.

[na ynpaesneHnsa paboton TCY BO3MOXHO TakKe MCMNOSfib30BaHUE
nepcoHanbHOro KomnbkoTepa, noaknovaemoro no mHrepgencam RS-
232 (RS-485), Ethernet.

1.5.3.2. TennocyeTynk UMeET TpU pexnma yrnpaBneHus:
- PABOTA — aKkcnnyaTauuoHHbIN peXnm (pexnm nonb3oBaTtens);
- CEPBUC — pexxum noaroToBKM K aKcnnyaTaumm;
- HACTPOWKA — pexuM 10CTUPOBKU 1 MOBEPKM.

Pexumbl oTnu4aroTca ypoBHeM JoOCTyna K UHdopmauum (MHAMUK-
pyemon Ha gucnnee n/unu nepegasaemon no uHtepdgencam RS-232 /
RS-485, Ethernet) 1 BO3MOXHOCTAMW MO N3MEHEHWUIO YCTAHOBOYHbIX
napameTpoB Ternroc4eTYmnKa.

HanbonbLumMmy Bo3MoXHoCTAMM obnagaeT pexum HACTPOWKA. B
3TOM pexumMe UHOUUMPYIOTCS BCe NapamMeTpbl U BO3MOXHa Moandmka-
UM BCEX YCTAHOBOYHbIX MapamMeTpoB. HauMeHbLLIMMN BO3MOXHOCTAMM
obnapaet pexum PABOTA.

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

B pexume PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb Npocmart-
puBaTb:

a) namepsiemble 3Ha4YeHUsI NapamMeTpoB: pacxoda 06BbEMHOro U MaccoBo-
ro, TemnepaTypbl, OaBNEHUsl, Maccbl, KONMYEeCcTBa TEMMOoThl, TENoBOK
MOLLHOCTW, YaCTOTbl CUrHana Ha UMMyfbCHOM BXOJE;

6) KOHUrypaLMOHHbIE NapameTpbl: HaGopbl U XapaKTEPUCTUKN OaTYNKOB
ANsi BCEX «TOYeK» M3MEepPeHUsl; MHOEKCbl TeMnepaTtypbl U OaBneHus
(HoOmMepa «To4Yek» U3MepEeHus), Ha3HaAYeHHbIX AN ONpeaeneHusl SH-
TanbnuM 1 NAOTHOCTM BO BCEX PACYETHbIX «KaHarax»; anropuTMbl pac-
yeTa; KpUTEpUM U BUAbl Peakuuii Ha HellTaTHble CUMTyauuum BO BCEX
TennocucTemax;

B) COAEPXMMOE apXMBOB (4acCOBOFO M CYTOYHOMO) W XXypHana AencTBuiA
onepaTtopa;
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r) napameTpbl QYHKUMOHNpoBaHUA TCu:
- MOKa3aHNSA YacoB pearnbHOro BPEMEHM!;
- NapamMeTpbl cBA3M No nHTepdencam RS-232 (RS-485), Ethernet;
- 3Ha4YeHnsa BpeMeHn HapaboTkn 1 NpPocTos;

- Hann4yme OTKa30B AAaTYMKOB B «TOYKaX», CJ1IOB COCTOAHUA «KaHanoB» U
TenocucTem,

A) nHpopmaumto o npudope:
- TEKYLLMI PEXMM yNpaBneHns;

- BEpCUM pe3naeHTHOro NporpaMMHOro obecneveHnst anst UsMepuTens u
BblUMCIINTENS.

B pexunme PABOTA nonb3oBatesis UMEET BO3MOXHOCTb NPON3BO-
OUTb MOACTPOMKY NMPUOBOPHBLIX YacoB, ycTaHaBnMBaTb CETEBOW agpec
TCu n ckopocTb paboTtbl no nHTepdency RS-232 (RS-485), ceTeBble
agpeca ona pabotbl no uHTepdency Ethernet, a Takke n3MeHsTb eagu-
HUUBI M3MepeHus Ons oTobpaxeHnsa 3HavyeHun oBbeMHOro pacxona,
KonuyectBa TEeNMOTbl U TENNOBOW MOLLHOCTH.

1.5.3.4. Pexxum CEPBUNC — 310 pexum BBOAA (PYyHKLMOHAmNbHbLIX NapamMeTpoB
TennocyeTynka B COOTBETCTBMM C BUOOM KOHTPONMPYEMbIX TEnnocu-
cTeM.

B pexnme CEPBWC pononHUTENbHO (MO OTHOLLEHUIO K PexXumy
PABOTA) BO3MOXHO:

a) npocMatTpuBaTb cogepXmMmMmoe MeCA4YHOro apxmBsa, 3Ha4eHnd aHTarnbMnn
N NIOTHOCTH;

0) npocmaTpMBaTb U U3MEHATD:

- Habop MCNoNb3yeMbIX B «TOYKAX» U3MEpPEeHUs AaT4YMKOB U UX XapaKTe-
PUCTUKN (3HAYEHUS HOMMHAITbHOW CTATMYECKOW XapaKTepWUCTUKWU Mnpe-
obpasoBaHusa T, gnanas3oH TOKOBOro Bbixoda U MakcumarnbHoe pabo-
yee pasnenue [, koadpduunmeHT npeobpasoBaHNs YaCTOTHO-
nmnynbcHoro Bxoaa onsa NP);

- YCTaHOBIMNEHHOE 3Ha4YeHNe nepenaga no BbICOTE Mexay To4kon oTbopa
AaBIeHns 1 MeCTOM pa3MelleHnsi npeobpasoBaTens AaBneHus;

- MHOEKCbl TemMnepaTtypbl U AaBNeHUs Onsi onpedenieHust SHTanbnMn u
NAOTHOCTM, JOTOBOPHbIE 3HAYEHMS1 MACCOBOro pacxoga, TeMnepaTypbl
N AaBneHus;

- aliropnTMbl pacyeTta Tera, ycnoBusa (KpI/ITepI/II/I OLI,eHKVI) 1 B1Obl peak-
LM Ha HewTaTHbIe cutyauuu,

- macwTtab eguHML N3MEpPEHNa TEMNNOBOW MOLLHOCTM, Konu4yecTBa Ten-
noTbl U Maccbl (Npy macwTtabe 1:1 ncnonb3yTCs eANHULLI M3MEPEHUS
MBT, I'x/4 wnu Mkan/y, Tk unu kan, T COOTBETCTBEHHO; NPU Mac-
wTtabe 1:1000 — eamHuubl nameperna BT, Tx/4 wnn Tkan/yv, TOx
unun Tkan, KT COOTBETCTBEHHO);

- MOKa3aHnA YacoB pealribHOro BpeMeHHN.

1.5.3.5. B pexume HACTPOWKA BO3MOXHO npocmaTpusaTh BCce napameTpbl
0e3 UCKNYeHus.
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B pexume HACTPOWKA pononHuTensHo k pexumam PABOTA u
CEPBWC moxeT nponssoanTbCS:

- NoBepKa TENJIOBbIYUCIIUTENS, NPU KOTOPOW HOCTUPYIOTCS KaHanbl n3me-
peHUs1 TemnepaTypbl U AaBneHus nyTem BBedeHust B TB cooTBETCTBY-
tOLLMX MOMNPaBOK;

- 04YMCTKA apXMBOB W XXypHana AencTBUIA onepaTopa, a Takke oGHyrneHue
WHTEerpanbHbIX 3HAaYeHUA Maccbl TEMMOHOCUTENS M KONM4YecTea Tenso-
Thl;

- BBOA, 3aBO/CKOro Homepa npubopa.

MPUMEYAHWNE. BpemeHa HapaboTKn, NPOCTOS M HeWTaTHbIX CU-
Tyaumi oBHyNATCA NPU OYUCTKE apXmBa.

1.5.3.6. Pexxum ynpaBneHus TennocyeTymka 3agaetcs koMbuHauuen Hannums /
OTCYTCTBMSI 3aMblKalOLLMX NEPEMbIYEK HA KOHTAKTHbIX NMapax paspeLue-
HWS MoaudUKaumMm KannmbpoBOYHbIX U YHKLMOHANbHbLIX NapamMeTpoB.

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

1.5.4. ObecneyeHne B3pbIBO3aALWMUTDI

1.5.4.1. B3pbiBo3awmta B TennocyeTtdunke «B3JIET TCP» wucnonHeHus
TCP-027 (cm. MpunoxeHne [1) no kaHanam namepeHnsa pacxoga obec-
neymBaeTcs NPUMEHEHMEM  B3PbIBO3ALUMLLEHHbIX PACXO040MEpOB-
CYETYMKOB YynbTpa3BykoBbix YPCB, cooTBeTCTBYKOLWNX TpeboBaHMsM
TexHuyeckoro pernameHTa TamoxeHHoro cotw3a TP TC 012/2011 «O
B6es3onacHocTn obopyaoBaHus Ans paboTbl BO B3pbIBOOMACHLIX Cpe-
aax».

MapkupoBka B3pbIBO3aLLMTbI:
- BNoK nckposawmTHbIN — «[EX ia] [IBy»;
- npeobpasoBaTenu anekTpoakyctnyeckme — «OEx ia 1B T6...T3 X».

1.5.4.2. B3pbiBo3awmTa no kaHanam M3MepeHusi Temnepatypbl B Lienu TepMo-
npeobpasoBatenen conpotmeneHns «B3JIET TIC» obLiero npMmeHe-
Hua ¢ HCX 10001 (Pt100) unu no 3akazy 50001 (Pt500), yaosneTtsops-
towmnx TpeboBaHuam n.7.3.72 «[lpaBun yCTPOWCTBA 3SNEKTPOYCTAHO-
BOK», obecneumBaeTcsa npumeHeHnem 6GapbepoB McKpobe3onacHOCTU
BU-003 (OO0 «HIK JleHnpomaBTOMaTUKa»), COOTBETCTBYIOLLMX Tpe-
6oBaHnam FOCT P M3K 60079-0-2011, FOCT P M3K 60079-11-2010.

MapkupoBka B3pbiBo3aLLmThl 6apbepoB B-003: [Exib]IIC.

1.5.4.3. CymmapHble 3Ha4YeHUsi EMKOCTU U MHOYKTMBHOCTU JIMHWIA CBSI3U, onpe-
Aensiemble TUNOM Kabens v ero ANVHOW, He MpPEeBbIAOT 3HAYEHUN,
AonyckaeMbix 6apbepamMun UCKpO3aLUThI:

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

- NMHUM cBasm no temnepartype: Co He Gonee 1,0 Mk®; Lo He Bonee
1,0 MIH.

18

// B3/NET



1.6. CocTaBHbIe YacTu usgenus

1.6.1. TennoBbluuCNUTENDL
1.6.1.1. TexHn4eckne xapakTepuctukm u onuvcaHue paboTbl TENNOBbIYUCNTE-

N8, a Takke NOpsAoK ynpaBneHus UM NpuBedeHbl B AOKYMeHTe «Ten-
nosbluucnutens «B3JIET TCPB». UcnonHeHne TCPB-027. PykoBog-
CTBO Mo akcnnyaTtaumm». Yactb | B84.00-00.00 PO wu wvactb Il
B84.00-00.00 P31. Tennosbluncnutens «B3JIET TCPB» ncnonHeHus
TCPB-027 npeactaBnaet cobon MMKPONPOLECCOPHbIA M3MEPUTESBHO-
BblYUCIIUTENBHBIN BNOK MOAYNBHOW KOHCTPYKUUKU C XWUOKOKpUCTanun-
YeCkuM rpaduyeckuMm UHOMKATOPOM M KHOMOYHOW NaHenblo ynpasne-
HUS.

TennoBblMNCNNTEND BbIMNOSTHSAET:

npeobpasoBaHne n 06paboTKy CUrHANOB, MOSTyYEHHbIX OT MEPBUYHbIX
npeobpasosatenen (MNP, MT n MAa);

BTOPUYHYO 06paboTKy M3MEpEHHbIX 3HAYEeHW NapaMeTpPoB U BblYMC-
NeHvne TeNNoBbIX NapamMeTpPoB MO YCTaHOBMEHHLIM (hOpMYyriaM pac4yeTa;

- apXMBUPOBaHME N XpaHEHWEe B 3HEProHe3aBUCMMOWN NamsaTh pesynbTa-

TOB I/I3MepeHI/II7I, BbIYUCIEHUN N YCTaHOBOYHbIX NapaMeTpoOB;

BbIBOJ, N3MEPUTESIbHOW, apXUBHOW, ANArHOCTUYECKOM U YCTaHOBOYHOM
nHdopmauumn Ha aucnnen XKW n yepes nHtepcenc RS-232 (RS-485),
Ethernet;

- ynpasnieHne nMnyrbCHbIM BbIXOO0M,

aBTOMATUYECKUIN KOHTPOSIb M UHOMKALUMIO Hann4nsa HemcnpaBHOCTEN B
TCY 1 HewTaTHbIX CUTYaUUN (HELWTAaTHbIX PEXUMOB paboTbl Tennocu-
CTEM).

KKW obecneunBaeT BbIBOA YeThIpEX CTPOK andaBUTHO-LMGPOBOM
nHdopmauum npu 20 cumeonax B cTpoke. [leprnoa oOHOBNEHUNA TEKy-
wen nHdopmauum Ha KKW coctaenseTt 2 ¢. PaspsgHOCTb UHAMKaLmm
napamMeTpoB Ha gucnnee TennocyeTymka npmeegeHa B Tabn. b.1.

1.6.1.2. NHTepdbencol npudopa

a)

MocnepoBaTenbHble UHTEpdeNcbl RS-232, RS-485 n uHTepderic
Ethernet obecneunBaldT BO3MOXHOCTb JOCTyna K WU3MEpPUTESTbHbLIM,
pacyeTHbIM W YCTAHOBOYHbIM MapameTpam, BKMoYas apxusbl. [pu
3TOM BO3MOXHa MoAMpUKaLMA YCTAaHOBOYHLIX MapaMeTpoB, a Takke
BBOJ C Lerblo UCMNONb30BaHNA B pacyeTax TeKyLlero 3Ha4yeHus Temne-
paTypbl Ha MCTOYHMKE XonogHou BoAbl. ocnepoBaTenbHble WUHTEP-
dencbl nogaepxuBatoT npotokon ModBus, NpuHATLIN B Ka4vecTsBe
cTaHgapTHoro 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» AC[B-020;
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B) HenocpencTBeHHon ceaau c MK:
- No kabento npu gnvHe NHUK cBs3n Ao 15 wm;

- No TenedOHHON NNHMUM C NMOMOLLBLID MOAEMA UMW PaAUONMHUKN C MOMO-

b0 pagnomMmoagema,

- N0 NIMHUK undppoBon cBsa3m ctaHgapTa GSM 900/1800 MIMy ¢ nomoLLubto

1.6.1.3.

agantepa cotoBou ceaAsn «B3JIET AC» ACCB-030.

[anbHOCTb CBA3M NO TeneOHHOM NMNHUK, paguoKaHasy U coOTOBOW
CBSA3M OnpefenseTca xapakTtepuctmkamm TenegoHHOW NUHUK, pagmo-
KaHana n kaHana CoTOBOM CBSi3W COOTBETCTBEHHO.

MocnepoBaTenbHbIN MHTEpdenc RS-485 obecneumBaeT cBs3b MO
kaben B rpynne n3 HECKONbKMX abOHEHTOB, O4HMM M3 KOTOPbIX MOXET
6biTb MK, npu anuHe nuHnmn ceasm go 1200 m.

MoakntoyeHne agantepa cotoBon cBa3m ACCB-030 k nHrepdgency
OLMHOYHOro npmbopa mnn K NMHUN CBA3M rpynnbl NpnbopoB AaeT BO3-
MOXHOCTb nepefaBaTb MHOPMALMIO MO KaHamny COTOBOM CBS3U, B TOM
yncne n B VIHTepHeT.

Mcnonb3yst kaHan COTOBOM CBA3M MOXHO Ha 6ase nporpamMHOro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb AUCMNETYEPCKYO CeTb Ans
MHOIMMX OOUHOYHBLIX W rPynn NpMboOpPOB Kak OAHOTUMHbLIX, TaK U pasHo-
TUMHbIX MO HA3HAYEHUIO.

CkopocTtb obmeHa no uHtepdgerncam RS-232 n RS-485 ot 2400 go
19200 bopg yctaHaBnuBaeTcsa B npubope.

BHUMAHMUE! He donyckaemcsi o0OHO8peMeHHOe NOoOK/Il04YeHue
u ucnosib3oeaHue uHmepgheucoe RS-232 u RS-485.

MHTepdenc Ethernet moxeT ncnonb3oBaTtbca Anst obmeHa gaHHbI-
MUK yepe3 MHTepHeT mexay npubopamm nokanbHOM CeTU U yaaneHHbIM
KoMnbioTEPOM (KoMnbtoTepamm). OBMEH OCYLLECTBSETCA YEepes L3
noKanbHOW ceTn, UMelLwWwmin cobCTBeHHbIN (rnobanbHbin) IP-agpec.
Mpn obmeHe gaHHbIE ynakoBbIBAOTCA B CTEK npoTokonos Ethernet / IP
/ UDP / TFTP / Modbus. lMNMoaogepxuBaetca Takke npotokon ARP
(Ethernet / ARP), koTopbin ucnonb3yetca ans onpeaeneHuns MAC-
apgpeca y3na no |IP-agpecy 3anpoca.

MMnynbcHbIA Bbixog MoxeT pabotaTb NMMG0O B 4aCTOTHO-MMMYNbCHOM,
NGO B NOTMYECKOM peEXMME.

B 4acTOTHO-MMNYNbCHOM peXumMe 4YacToTa CcrneaoBaHUsa NMMNYNbCOB
nponopuuoHanbHa 3Ha4YeHWo BbIOPaHHOro napameTpa B AnanasoHe
31-3000 Nu. CkBaXXHOCTb UMMYNLCOB paBHa 2.

B nornyeckom pexume curHan Ha BbIXo4e U3MEHHAET CBOE COCTOSI-
HWe No 3aaHHbIM YCITOBUSIM.

1.6.1.4. L‘|aCTOTHO-I/IMI'IyJ'II:CHbIe BXOodbl nNpeaHa3Ha4veHbl aAnda noakrno4vYeHna npe-

1.6.1.5.

obpasoBaTenen pacxoga pasfuyHbIX TUMNOB C YaCTOTHO-MMMYSbCHBIM
BbIXo4OM. KOHCTaHTbl Nnpeobpa3oBaHns YaCTOTHO-UMMYSNbCHbLIX BXO40B
MoryT yctaHaBnueatbcs B npegenax 0,01...2000 wmn/n ¢ warom 0,01
nmn/n.

Jlornyeckmnn Bxog DIR1 npeaHasHaveH Ans npuemMa curHana Hanpas-
neHnst NoToka oT npeobpasoBaTens pacxoaa.
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MporpaMMHO NOrMYecknin BXo4 MOXET ObiTb NIMOO OTKMOYEH, 6o
HaCTPOEH Ha MpUeM curHana, UMeroLero BbICOKUA UITU HU3KUA aKTUB-
HbIW YPOBEHb.

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

BHUMAHME! Ecnu no2u4yeckuli 8xo0 6KJIHOYEeH, MmO KoJsiu4ye-
CMeo KOHMpOoJIupyemMbix cucmem mMoxem 6bimb He 60s1ee dsyX.

1.6.1.6. PesynbTaTbl UISMEPEHUN U BbIYUCIIEHNA 3aNUCLIBAIOTCA BO BHYTPEHHWE
apXxmMBbl: 4acOBOW, CYTOYHbIA M MECSYHbIA, MMelLue OOMHaAKOBYHO

CTPYKTYpY.

My6bnHa apxMBOB COCTaBISIET:

- yacoBoro — 1500 npegbiayumx Yaca (62,5 npeablayLimx cyTok);
- CYTOYHOro — 366 npeablgyLUnX CyTOK;
- MecsiyHoro — 48 npegblayLmx Mecsues.

[aHHble apxuBOB MOryT GbITb NMMBO BbIBEAEHLI HA AUCNNEN (Kpome
MeCs4HOro), NMbo nepefaHbl MO nocriegoBaTesibHOMY UHTepdency Ha
BHeLlHee YyCTPOMUCTBO.

1.6.1.7. lNpouecc mMoandumKaunum 3Ha4YeHUNn HACTPOEYHbIX NMapameTpoB OUKCU-
pyeTcsa B XypHane OenUcTBui onepaTopa, cogepxaiem go 2000 3anu-
cen.

3anucu xypHana gencTBui oneparopa, Kak U 3Ha4eHUs apxuBupy-
eMblX MapaMeTpoB, XPAHATCHA B 3HEProHe3aBMCMMOWN NamMaTU U coxpa-
HAOTCA JaXke B Criydae OTKMNIOYEHUs anekTponutaHusa npnbopa. Name-
HEeHVe wu/unu yaaneHve OTAENbHbIX 3anncen XypHana LEWCTBUN He-
BO3MOXHO.

1.6.1.8. Bug TennosblancnnTena npueseaeH Ha puc.A.1.

Kopnyc TB ucnonHeHnss TCPB-027 BbINOMHEH U3 MeTanna u co-
CTOUT U3 OCHOBaHus — 6rioka kommyTaumm n cybbnoka obpaboTkm oaH-
HbIX.

BHyTpu 6noka KOMMyTauuMu ycTaHOBMEH MoZyfb KOMMyTauuu, C
MOMOLLbI ~ KOTOPOFO  OCYLLECTBRSETCS  MOAKMYEHME  BHELLHUX
YCTPOWCTB K TEMNIOBLIYUCIUTENIO.

Ha nuueBon naHenn cy6Gbnoka oO6paboTkum AaHHbIX HaxogaTcs
XKWN un knaBnatypa.

1.6.2. Npeobpa3oBaTenu pacxoaa

B kavectBe [P B coctaBe TC4 MOryT ucnonb3oBaTtbCa cregytowme
n3genus: pacxogomMepbl-CHETUYNKM  ynibTpasBykoBble «B3JIET  MP»
(28363-14); pacxogomepbl-cHeTyMkn ynbTpassykoBble YPCB B3JIET
MP (84382-22); pacxoaomepbl-CHETUYNKM anekTpoMarHuTHole «B3JIET
OP» (20293-10); pacxogomMepbl-CHETYMKN AneKkTpoMarHuTHole «B3J1ET
OP» moandumkauusa «Jlant M» (52856-13); pacxogomepbi-CHETUUKN
anektpomarHuTHble B3JIET 3P Jlant M (85267-22); pacxogomepsbl-
cyeTuMkM anektpomarHutHble «B3JIET 3M» (30333-10); pacxogome-
pbl-CHETUMKM anekTpomarHuTHble «B3JIET TOP» (39735-14); pacxono-
MepbI-CYETUYMKKN anekTpomarHmTHele «B3JIET TOP» (86321-22); pacxo-
AOMEPbI-CHETUNKM XMAKOCTU yrbTpasBykoBble KAPAT (44424-10); pac-
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XOOOMEPbI-CHETUMKM XKnOKoCcTn ynbTpassykoBble KAPAT-520 (44424-
12); npeobpasoBaTtenu pacxoga anekrpomarHutHble SMUP-MPAMEP-
550 (27104-08); npeobpasoBatenn pacxoda BUXPEBbIE aneKkTpomar-
HUTHble BOIC-P (61872-15); cyeTYMKM XONOAHOW U ropsiyen BOAbI
BMX n BMI" (18312-03); cyeTumkmn Boabl TypbuHHble BCXH, BCXHg,
BCI'H, BCTH (61401-15); cuetumkn Boabl kpbinbyatele BCXH, BCXHg,
BCIH, BCI'Hg, BCTH (61402-15); cyeT4nKM KpblinbyaTble XONOAHON U
ropsiduen Boabl CKB (26343-08); npeobpasoBaTenn pacxoga anekTpo-
MarHutHole NMPOM (76327-19); npeobpasoBsatenun pacxoga J1MK410
(69536-17); npeobpasoBaTenn pacxoda 3nekTpomarHuTHele MacTtep-
®noy (31001-12); pacxogoMepbl-CHETYUKM NEKTPOMarHuTHole MNutep-
droy (66324-16); pacxogoMepbl-CHETYMKM XKUAKOCTU YIbTpa3ByKOBble
US800 (21142-11); pacxo4oMepbI-CHETYMKM XKMAOKOCTU YNbTpasBYKO-
Bble OPTISONIC (80128-20).

OnucaHve npuHUMNA OEWCTBUA N TeXHUYECKME XapaKTePUCTUKU
nepeudncneHHolx MNP npueeaeHbl B cooTBeTCTBYIOWEN IO/.

MakcnmanbHas anuHa ceasmn TB ¢ ykasaHHbiMK NP onpepensetca
TEXHUYECKUMUN XapaKTepUCTUKaMm NCNOMb3yeMoro pacxogomMepa.

B kadectBe 1P B ogHOM TennocyeTynke MOryT WUCMOSb30BaTbCA
pacxogomMepbl pasfinyHbIX BUAOB U TUMOB.

1.6.3. NMpeobpasoBaTenu Temnepartypbl
B coctaBe Tennocyetymka B KadectBe 1T MOryT nmcnonb3oBaTbCcA

nogobpaHHble B napy TepmMonpeobpasoBaTenn ConpoTMBEHNA nnaTu-
HOBbIE:

- obnagarowme OgHOM M3 HOMUHAmbHbIX CTaTUYECKUX XapaKTepPUCTUK
npeobpa3oBaHns, yka3aHHbIX B Tabn.4;

- meroLwme Tpebyemble METPOSIOrMYECKNE XapaKkTEPUCTUKNY;

- obecneumBatoLMe NOAKNKOYEHNE MO 4-NPOBOAHON CXEME;

- yOOBNETBOPSOLWMNE YCNOBUSIM NPUMEHEHNS.

Tabnuua 4
HOMESﬁSg:S;ﬂZHHaM;eHMG YcnoBHoe 0603HayeHne HCX
Tepmonpeobpasosarens no FOCT 6651-94 no FOCT 6651-2009
npu 0 °C, Ro, Om
TepmonpeobpasoBatenu nnaTMHOBbIE
100 10001, Pt100 W00 = 1,3850 Pt100 o =0,00385.°C*
Pt'100 W10 = 1,3910 100M o =0,00391.°C*
500 50001, Pt500 W00 = 1,3850 Pt500 o =0,00385.°C*
Pt'500 Wip = 1,3910 500 o =0,00391-°C?
TepmonpeobpasoBatenu megHble
50 SOM, Cu50 W10 = 1,4260 -
Cu'50 Wi = 1,4280 50M o =0,00428.-°C*
100 100M, Cul00 Wig =1,4260 -
Cu'100 Wi = 1,4280 100M o =0,00428. °C*
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MPUMEYAHUME. MNpun ncnonb3oBaHum B KOMMSIEKTE C TENSIOBbLIYMC-
nutenem TepmonpeobpasoBaTenen COnpoTUBMAEHUS MEOHbIX C HOMMU-
HanbHbIM 3Ha4YeHneMm Ro=50 OM meTponornyeckme xapakTtepucTukn He
rapaHTUpyTCS.

B komnnekTte ¢ TB moryT ncnonb3oBaTbCcs TepmonpeobpasoBatenm
conpotuernenns «B3JIET TMC» (21278-11); koMnnekTsl TEpPMOMETPOB CO-
NPOTUBNEHUS U3 NMATUHbI TEXHUYECKMX pa3HOCTHbIX KTITTP-01, KTTTP-03,
KTMTP-06, KTMTP-07, KTIMNTP-08 (46156-10); koMnneKkTbl TepMOMETPOB
COMPOTUBIIEHNS N3 NNaTUHbI TexXHNYeckne pasHocTHble KTTTTP-04, KTITP-
05, KTMTP-05/1 (39145-08); TepMOMETpbl COMPOTUMBIIEHUA U3 NMATUHbI
TexHnyeckue TMT-1, TMT-17, TMAT-19, TMNT-21, TMNT-25P (46155-10); Tep-
mMonpeobpasoBatenun conpotuernenns MeTtpaH-2000 (38550-13); komnnek-
Tbl TepMmonpeobpasoBatenen conpotmeneHna KTCI-H (38878-17); Tepmo-
npeobpasoBaTtenu conpoTmerieHus nnatuHosble TCI n TCIM-K (65539-16);
TepmonpeobpasoBaTtenu conpoTtuereHus nnatuHosble TCI1-H (38959-
17); TepmonpeobpasoBaTtenu conpoTtueneHna Rosemount 0065 (76007-
19); matynkm TemnepaTypbl Rosemount 644 (63889-16); Tepmonpeobpa-
3oBartenu yHusepcarneHble TITY 0304 (50519-17).

1.6.4. Npeobpa3oBaTenu gaBneHus

B cocTtaBe TennocyeTynka mMoryT ObiTb Mcnonb3oBaHbl 1 pasnuy-
HOro Tuna, uamepsiowmne abconoTHoe UM n3bbITOYHOE OaBrieHue U
oTBevyawwue 3agaHHbIM TpeboBaHUSIM NO TOYHOCTM U YCIOBUSIM NPU-
MEHEHNA: gaTynkn gasnexHmss Metpan-75 (48186-11); gaTyumkn paene-
HnA MeTpaH-150 (32854-13); patumku aasneHnss manorabaputHble Ko-
pyHa (47336-16); npeobpasoBatenu gasneHust nameputenoHole CB
(28313-11); patumkn paenenus 415M (59550-14); npeobpasoBaTenu
aasnenus naveputensHole AVIP-20/M2 (63044-16); npeobpasoBatenu
pasnenus MNATBX-1 (43646-10); patynku gasnenunsa cepuin DMP, DMD,
DS, DMK, XACT, DM, DPS, HMP, HU (75925-19); npeobpasoBatenu
Aasnenus mnameputensHole MBS 1700, MBS 1750, MBS 3000, MBS
3050, MBS 33, MBS 3200, MBS 3250, MBS 4510 (61533-15); npeo6-
pasoBaTtenun aasrieHust nameputensHole MBS 3300, MBS 3350, MBS
4003 (56237-14); paTyumkn OaBneHust TeH3opesucTuBHble APZ, ALZ,
AMZ, ASZ (62292-15).

MakcnmanbHas anuHa ceasu TB-I[ onpegenseTca TeXHNYECKUMHU
xapaktepuctnkamu ncnonsdyemoro N v suaa kabens cessu.

MutaHwne ML MoxeT ocywecTBNATLCA Kak OoT TB, Tak n oT oTAesNb-
HOrO UCTOYHUKA NMUTaAHUS.
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1.7. MapkunpoBka n nfiomémnpoBaHune

1.7.1. MapkupoBka Ha nuueBon naHenu TB cogepXxuT ero obo3HaveHne u
HauMeHOBaHWe, TOBApPHbIN 3HaK MNpPeanpuATUA-U3roToBUTENs, 3HaK
yTBEPXAEHUS TUMa cpeacTsa uaMepeHus. 3aBoCcKon HOMep ykasaH Ha
WnnNbauke, 3akpenneHHoM Ha koprniyce TB.

1.7.2. CocTaBHble 4YacTu TensocyeTYnKa MMEKT MaPKUPOBKY HauMeHOBaHUS
(obo3HayeHnsa) cocTaBHOM YacTW, TOBapHbIN 3HAK MpeanpuUaTUN-
N3roToBUTENS, 3HAK YTBEPXOEHUSA TUna cpeacTBa U3MepeHus U 3aBoj-
CKOro Homepa. Bo3amMoxHa OononHUTenbHas MapkupoBka MopsiAKOBOro
HOMepa — NpUHaANeXHoCTb NpeobpasoBaTensd COOTBETCTBYHOLLEMY Ka-
Hany naMmepeHnsa JaHHOro napameTtpa.

CocTtaBHble YacTu TennocYeTYMKa, NpeaHas3Ha4YeHHbIe ANa NocTaB-
KN Ha OOBLEKTbI UCNOMb30BaHWS aTOMHOM 3JHEPrMu, 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. lNocne noeepkn NNOMOMPYETCA KOMMAYoK, 3aKpbiBAKOLMIA 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 XPaHEHUN MOryT NIoMOupoBaTbCA NPOYLUIMHBLI Ha
cybbnoke obpaboTkn AaHHbIX 1 6noke kommyTaumm (puc.A.1).

1.7.4. Tlocne MOHTaxa U NpPoBepkn (PYHKLMOHMPOBAHUA TenmnocyeTymka Ha
o0bekTe MoryT ObITb ONIIOMOBMpPOBaHbI:

- KONMNayoK, 3aKpbIBaOLLMIA KOHTAKTHYIO Napy paspeLleHns moamdukaumm
dyHKUMOHanNbHbIX napameTpos TB (puc.A.4);

- NnpeobpasoBaTtenn pacxoda M BEHTUNKM BavnacHbIX NUMHUIA, 06XoaaLmnX
Mne;

- npeobpasoBaTteny TemnepaTtypbl — kopnyc MNT BmecTe ¢ Tpy6onposo-
AOM;

- npeobpasoBaTenu gaBneHns — BeHTUnNb, otcekatowmn NI, a npu Heob-
XOAMMOCTM KpbILLKA MOHTaXXHOM KOPOOKN 1 KOpMyC AaTymKa.

1.7.5. na 3awnTbl OT HECAHKUMOHMPOBAHHOIO OOCTyNa Mpu aKcnsyaTaumm
TB moryT 6bITb onnomobupoBaHbl MPOYLUUHLI Ha cybbrnoke obpaboTku
AaHHbIX 1 6noke koMmmyTauum (puc.A.1).
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2. NICNOJNb30OBAHUE NO HA3HAYEHUIO

2.1. AkcnnyaTauyuoHHbIe OrpaHu4yeHus

2.1.1. Okcnnyatauua TCY gormkHa Npon3BOaAUTLCS B YCNOBUSAX BO3AENCTBY-
IOWKUX (PakTopoB, He NpeBbIWAaWnX A0NYCTUMbIX 3HAYEHUN, OroBO-
PEHHbIX B HacToswen 3.

2.1.2. Ka4ecTtBO TensoHocuTens (Hanuyve u KoHUeHTpauus B3Becen, nocTo-
POHHUX XWOKOCTEN WU T.M.), @ TaKKe COCTOAHME TPpyObONpoOBOAOB TEMSO-
CUCTEMbBI HE OO0JTKHbI MPMBOANTL K NOSABNEHUIO OTMOXEHUN, BIIUSIOLLMX
Ha paboTOCNOCOOHOCTb U METPONOrMYECKME XapaKkTEPUCTUKN Npeobpa-
3oBaTenen pacxoga, tTemnepartypbl W/unv gaBreHus.

BHUMAHMUE'! Onsi o6ecneyeHusi pabomocnocob6Hocmu TC4 ¢
aniekmpomazHumHbiMu P @ mensiocucmeme ¢ y20/bHbIM Ouslb-
mpomMm Heob6xo0umMo csiedumb 3a UCMIPaBHOCMbIO Y20JIbHO20
¢gunbmpa.

2.1.3. HeobxoammocTb 3alMTHOrO 3a3eMSieHus1 onpeaensieTcss B COOTBET-
cTBuM ¢ TpeboBaHnamu rnasbl 1.7 «[1paBun ycTpomncTBa anekTpoycTa-
HOBOK» B 3aBMCUMOCTU OT HanNpsXXeHUs NUTaHUSA U YCroBUN 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, BbINOSIHEHHAs B CO-
OTBETCTBUMN C «VIHCTPYKUMEN NO YCTPOWCTBY MOJSTHME3ALWNUTbl 34aHUN,
COOPYXXEHUA N MNPOMbILWSIEHHbLIX KOMMYHuKauuny CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003) npenoxpaHaeT npubop OT BbIXo4a M3 CTPOS NPU HaNU4mMm
MOJSTHMEBbIX Pa3pPsaoB.

2.1.5. ToyHasa 1 HagexHas pabota NP obecneunBaeTcsa Npu BbINOMHEHUN B
MeCTe MUX YCTaHOBKM CreayroLmnX YyCroBUi:

- Ha Bxoae u Bbixoge MNP gomkHbl 6bITb NPAMONMHENHbIE Y4acTKn Tpybo-
nposoga ¢ DN, paBHbiM DN TP, anvHon B cootBeTCTBUM C TpeboBaHu-
amn 31 Ha gaHHbIi TUn MP;

- OTCYTCTBUME CKOMINEHNS BO3ayxa B TpyGonpoBoae;

- AaBnNeHue TennoHocuTens B TpybonpoBode OOMKHO UCKIYaTb raso-
obpasoBaHue;

- Tpy6onpoBoa npu pabote TCu Bcerga AomkeH ObiTb 3anOSTHEH XWUAOKO-
CTblo (TENNOHOCUTENEM);

- HanNPSPKEHHOCTb BHELLUHEr0 MarHUTHOrO MONisi HE OOSKHa npeBbllaTb
40 A/m.
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2.1.6. CKkopoCTb NOTOKa TENMOHOCUTENA B MecTax ycTtaHoBku NT He gorkHa
npesbiwatb 4 m/c. Ana ncnonb3oBaHus T Ha 6onee BbICOKMX CKOPO-
CTAX NOoTOKa TpebyeTcs NpUMeHeHWe 3aLlMTHbIX b3 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. TpeboBaHna K yCcroBusiM aKcrnfyaTaumMm M BbIOOpPY MecTa MOHTaxa,
npuBeaeHHble B HacToswen 3], yuuTbiBaoT Hanbonee TUNUYHbIE dak-
TOpbI, BAAowWmMe Ha paboTy TennocyeTymka.

Ha obbekTe akcnnyaTaumMm MOryT CyLleCcTBOBaTb UM BO3HUKHYTb B
npoLecce ero akcnnyatauumn caktopbl, He noajaroLlmecs npeaBapu-
TenbHOMY MPOrHO3Yy, OLEHKE NN NPOBEPKE, N KOTOPbIE NPON3BOANTEND
He MOr y4ecTb nNpu paspaboTke.

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

2.2.1. K paboTte c nsgenvem gonyckaetca obcnyxmBatowmim nepcoHan, nay-
YUBLUNIM IKCNITyaTauMOHHY AOKYMEHTAUMI0 Ha u3genve u ero cocras-
Hbl€ YacTMw.

2.2.2. pn NoarotoBke M3genusi K MCNONb30BaHWMIO LOSMKHbI cobnogaTbes
«lMpaBuna TeXHNYECKOW IKCMyaTaunm 3NEeKTPOyCTaHOBOK noTpeburte-
nen» n «MexoTtpacneBble npasuna no oxpaHe Tpyaa (Mpasuna 6Ges-
OMNacHOCTM) NpU IKCNIyaTaumm 3NeKTpOyCTaHOBOKY.

2.2.3. NMpwn npoBegeHum paboT ¢ TCyY onacHbiMKU hakTopaMn ABNAOTCS:

- HarnpsbKeHne nepeMeHHOro Toka ¢ AeNCTBYIOLWMM 3HavYeHnem go 264 B
yactoTtom 50 ly;

- AaBneHne B Tpybonposoae o0 2,5 Mla;

- Temnepatypa TennoHocutens (tpybonposoga) no 180 °C;

- MHble aKTopbl, CBsI3aHHblIE CO crneundukon n npodunem obbekTa
YCTAHOBKW U3AEeNUdA, B TOM 4YuClie — BO3MOXHOCTb Hanuuusi B3pbIBO-
ONacHOW 30HbI.

Mpn npoBegeHnn paboT cregyeT PyKOBOACTBOBATLCS MpaBunamm
n HopMamu TpeboBaHuin N0 6e30NacHOCTU BbIMOMHEHUA 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 unmM pemoHTy Tenno-
cyeTyMKa 3anpeLlaeTcs:

- NPOM3BOAUTb MOAKITYEHNA K NPUOOPY, NEPEKIIOYEHUA PEXUMOB MpU
BKMIOYEHHOM NUTaHWUK;

- NPOU3BOAMTbL 3aMeHY COCTaBHbIX YacTen TensiocyeTynka OO MOSIHOro
CHATUA AaBneHust Ha yYyacTke TpybonpoBoaa, rae npomnssoaatca pabo-
Thbl;

- UCMOoMnb30BaTh ANEKTPONpmMbOopbl N INEKTPOMHCTPYMEHTbI 6e3 NoaKmMto-
YEeHUS UX KOPNYCOB K MarncTpanu 3awmTHOro 3a3eMneHust, a Takke uc-
nonb30oBaTb NEpPeYNCreHHbIEe YCTPOUCTBA B HEUMCNPABHOM COCTOSIHUM.

2.2.6. PaboTbl BO B3pbIBOOMACHbIX 30Hax HEOBXo4MMO BECTU C y4eToM Tpe-
6oBaHui rnaebl 7.3 «[lpaBun yCTpOMCTBA 3NEKTPOYCTAHOBOK», rMNaBbl
3.4 «[MpaBnn TeXHMYECKON 3KChyaTaumm 3reKTpoycTaHOBOK NoTpebu-
Teneny, SKCnnyaTtaunoHHOM AOKYMEHTauMen Ha B3pbiBO3aLUMLLEHHOE
ncnonHeHne pacxogomepos YPCB u 6apbepbl McKkpobe3onacHOCTH
TepmonpeobpasoBaTenen.
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2.3. MNoarotoBKa K MCNOJIb30BaHUIO

2.3.1. MoHTaxx TC4 pormkeH nNpoBOOUTLCS B COOTBETCTBUM C [JOKYMEHTOM
«Tennocyetunk-pernctpatop «B3JIET TCP». UcnonHeHne TCP-027.
NHcTpykums no moHTaxy» LWKC[A.421431.001-27 UM, a Ttakke 3 Ha
BXogsLwme yctponctsa. MoHTax AOSMKeH NpoBOAMTLCA COTPYAHUKaMU
crneumanm3vpoBaHHbIX OpraHmMsaumi, npowegwmmm obyyeHne Ha
npeanpusaTUM-U3rotToBuUTENE U MOMYYMBLUMMKU cepTUdmKaT Ha npaBo
npoBeaeHnst JaHHoro Buaa pabot, nmbo npefcraBuTensMm npegnpus-
TUA-U3roTOBUTENS.

2.3.2. lNpw noaroToBKe U3genus K MCNosib30BaHMO AOMKHO ObITb NPOBEPEHO:

- npaBunbHoCcTb yctaHoBku MNP, MT n N[ B cooTBETCTBUN C BbIOpaAHHBIM
anroputMom pabotel TCy. CooTBeTcTBME npeobpasoBaTtens Homepy
TOYKM U3MEPEHUa LaHHOro napamMeTpa MOXHO MPOBEPUTb MO MOAKMO-
YEHUIO K COOTBETCTBYIOLLIEMY 3MIeMEHTY Ha moayne kommyTtaumn. Cxe-
Ma nogkniodeHns TCY n pasmelleHne 3reMeHTOB KOMMyTauum Ha Mo-
aynsx TB npuBefeHbl B MHCTPYKLMU MO MOHTaXY;

- Hanun4yne rnpu HeobxoaAnMMOCTHM 3alMTHOro 3asemnenns TB;

- NPaBUNbHOCTL MONOXEHUST BeHTUNen, otcekatowmx NP wn T (oHu
AOJTKHbI BbITh B NOMOXEHUN KOTKPbLITO»);

- NpaBUNBbHOCTbL YCcTaHOBKM NP B COOTBETCTBMU C HaNpaBneHWeM notoka
TennoHocuTens B TpybonpoBose;

- Hann4mne " CoOOTBETCTBUME HaMNpPAXEeHUA NMUTaHUA TennocHeT4ynka n co-
CTaBHbIX YacTen Tpe6yeMbIM TEeXHUYECKUM XapaKTeEPUCTUKAM,

- MOAKNIOYEHNEe JoNONHUTENbLHOro obopyaoBaHusa (KomnbloTepa, Mogema
M T.0.) B COOTBETCTBUUN C BbIDPAHHOW CXEMOW.

2.3.3. Tennocyetunk «B3JIET TCP» npu nepBOM BKMHYEHUM WM nocrne
ANUTENbHOrO nepepbiBa B paboTe roToB K 3Kchnyatauuu (npu oTcyT-
CTBUM OTKA30B M HeLITaTHbIX CUTyauuin B cuctemax) nocne:

- 30- MMHYTHOIO Nporpesa pPacxo4oOMeEpPOB;
- 30- MMHYTHOW NPOMbIBKUM 311IEKTPOMArHUTHbIX [P NOTOKOM XnaKocTy;

- MOMHOro MpeKpaweHns OUHaMUYeCKMX rmapaBinyeckmx NpoLLECCOB B
TpybonpoBoae, CBA3AHHbIX C pPerynMpoBaHMEM NMOTOKa TEMSIOHOCUTENS
(paboTbl Ha TpybornpoBoAe CO CNMBOM TENnOHOCUTENS, NepekpbiTue
noToka TEnroHOCUTENS U T.N.).
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2.4. NMopsapok paboTbl

2.4.1. MNocne BKkNoYeHUs nNpubopa Ha gucnnee nHauumpyeTcs MHpopmMaums
o npubope 1 BepcuMm nporpammHoro obecnedeHus, 3ateM — MHopma-
UMSA O NMPOXOXOEHUN HayarbHOro camMoKOHTpons npubopa. Mo 3aBep-
LUEHUI0 CaMOKOHTPONSA Ha Aucnrnee oTtobpaxaeTcsl OCHOBHOE MEHIO.
BBeadeHHbIM B aKkcnnyaTtaumio Tennoc4eTynk pabotaeT HenpepbiBHO B
aBTOMaTUYECKOM peXUME.

PaboTa nonb3oBaTtens ¢ TENNIOCYETYNKOM MOXKET OCYLLECTBIIATLCA
nmbo ¢ NOMOLLLIO KraBunaTtypbl U gucnresd, nmbo ¢ NOMOLLLHO nepco-
HalrlbHOro KomMnbkoTEpa.

2.4.2. CynTbiBaHNE TEKYLUMX 3HAYEHUN U3MEepPSIEMbIX NapameTpoB, a Takke
COLEPKMMOrO apxXmBOB M XypHana OeNCTBUW onepaTtopa MOXeT OCy-
wecTenaTbea ¢ gucnneda TB, a Takke no uHtepdencam RS-232, RS-
485 wvnn Ethernet.

BHUMAHUE! Ha OJQucnnee TB mMoxem Habnrwodambcsi He-
ycmoltivyueasi UHOUKauusi meKyuje20 3Ha4yeHusi pacxoda e cry4ae
U3MeHeHul pacxoda, cesi3aHHbIX C MYCKOM, OCMaHO8OM UJU pe-
2yNlupoeKoll nMomoka mensioHocumessi, a makxe npu 3HavYeHUUu
pacxoda Huxke HaumMeHbwez20 07151 ucnosb3yemo20 muna [1P.

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

2.4.3. Ina cdopMnpoBaHNA OTYETOB BO3MOXHO MCMOSb30BaHME TOSMbKO Tex
apXMBHbIX AAHHbIX, KOTOpPblEe 3anMcaHbl MO UCTEYEHUID KaneHOapHbIX
CYyTOK C MOMEHTa nocnegHero nepekntoyeHns nd pexmva CEPBUC B
pexxum PABOTA.
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2.5. Bo3MOXHble HEUCNPaBHOCTU

2.5.1. B npouecce (pPyHKUMOHMPOBAHUA TensiocyeTynka npousBoauTca aua-
rHoctuka coctosanma TB, TP, MT wn M. ®akt BO3HUKHOBEHUSA HEUc-
npaBHOCTM OToBpaXkaeTcsi B CrioBax COCTOSIHUSA KaHanoB W Tennocu-
ctem ([Npunoxexue B).

2.5.2. Npn BO3HMKHOBEHNN OTKa3a fJaTyMKa B MEHIO COOTBETCTBYHOLLEN TOYKN
N3MepeHns psaoMm ¢ obo3HayeHMeM napameTpa 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 HAaNM4Mmn oTkasa.

2.5.3. lNpn BO3HMKHOBEHUM cbodA, NMBO oTkasa B paboTe TCu, HeobxogmMmo
ANs NPOBEPKM MPOU3BECTM Nepesanyck npubopa nyTem KpaTKOBPEMEH-
HOrO OTKMOYEHUS NUTaHWUS.

2.5.4. Tpn oTKase oAHOro M3 AaTynKoB cornacoBaHHoW napbl MNT gosmkHa
npon3BoaMTbCA 3aMeHa 0boux npeobpasoBaTenen cornacoBaHHOW na-

pbl.

2.5.5. Npwu oTCcyTCTBMM CBEYEHUSA MHAMKaTopa Ha TB HeobxoauMo NpoBepuUTb
HanMuyme HanpsPkeHUs 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, criegyet obpaTtuTbCs B CEPBUCHBIN LEHTP (permoHansHoe
npeaCcTaBUTENLCTBO) UIK K U3rOTOBUTENIO U34enus.
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3. TEXHUWHECKOE OBCNYXXUBAHUE

3.1. BBegeHHbI B SKCnnyaTtauuo TernnocHeT4nK pekomMmeHayeTcd noaBep-

raTb NepMoanN4eckoMy OCMOTPY C LieNblo KOHTPOSS:

- paboTtocnocobHocTn TCuy;

- HAIMM4nAa Hanps>XeHna nnTtaHuA,

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

- Hyna N[ B cooTBeTCTBUM C ero O[;

- HAAEXXHOCTU AJNTEKTPUHECKMNX N MEXAaHUYECKUNX coeVHEHUN;
- NPaBUNTIbHOCTU NOJIOXKEeHUA 3aBWXKeK, OTCeKaloLnx I'IJJ,, N BEHTUNEN

OannacHbIx nuHUM MP;

- OTCYTCTBUSA NOBPEXAEHN COCTaBHbIX YacTen TCu.

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

3.2. HecobnogeHue ycnosui akcnnyataummn TCy B cooTBeTCTBUMM C Tpebo-

3.3.

BaHWsIMM HacTosero PO MoxeT npuBecTu k oTkasy npubopa unu npe-
BbILLEHWIO JOMYCTMMOrO YPOBHS MOrPELUHOCTN N3MEPEHWIA.

BHellHMe noBpexaeHuUst Takke MOryT MPUMBECTM K MPEBLILLEHMIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTN M3MepeHuin. [Mpu  nosiBreHum
BHELLHUX NOBPEXAEHUN N3Oenus unu kabensi NnMTaHus, cBsi3u HeO6Xo-
AMMO 06paTUTLCSA B CEPBUCHBIN LIEHTP MMM permoHanbHoe npeacTraBu-
TENbCTBO ANS OnpeaeneHns BO3MOXHOCTW ero AanbHenwen akcnnya-
Tauum.

Hannune HanpsikeHns nutanms TCuy onpeagensdetcsa no Hanuumio
cBeyeHus naHenu gucnnes. PabotocnocobHocTb npubopa onpeaens-
eTCs No coaepXXaHuto MHanKauum Ha gucnnee TB. Bo3MOXHble Henc-
npaBHOCTU, nHanumpyemble 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-
BaeTCsl HECOOTBETCTBME 3HAYEHUN M3MEPSEMbIX MNapaMeTpoB 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-
LWUTATHON cuUTyauun KpoMe cnydyasi, koraa 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.
[lonyckaetTcs Hanuume JNerkoro pbhKeBaTOro HareTta, KOTopbln 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 gaeneHus ot Tpybonposoaa K N[ He 3acopsnca u 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 YCIOBMWIA 3KCNNyaTaumu.

3.6. MNpn mMoHTaxe M gemoHTaxe anemeHToB TC4 HeobxooMmo pykoBOA-
CTBOBaTbCA AOKYMEHTOM «TennocyeTtyunk-pernctpatop «B3JIET TCP».
NcnonHenne TCP-027. MHCTpyKUMS No MOHTaxy», a Takke J[1 Ha co-
CTaBHblEe YacTMw.

3.7. OTnpaBka npubopa Ans npoBeaeHnsa NoBepkn, NMBO peMoHTa OomkHa
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 4acTW, BXOASLLEN B
komnnekt TCy, HeobxoaMMO yKasbiBaTb 3aBOLACKOWN HOMepP Tenrnoc4yeT-
4uka.

4. MOBEPKA

lMoBepka TennocyeTymMka NPoOBOAUTCHA B COOTBETCTBUN C LOKYMEH-
Tom «I'CU. Tennocyetunku-permnctpatopsl B3JIET TCP. Metoguka no-
Bepkn» MM 2550-0395-2022, ytBepxaeHHbim DY  «BHUMM
um. .. MeHgeneea» 06 uona 2022 r.

MexnoBepoyHbIM NHTepBan — 4 roga.
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5. YIIAKOBKA, XPAHEHUE U TPAHCITOPTUPO-
BAHUE

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

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

5.2. TCY gomkeH XpaHNTbCA B yNakoBKe U3roTOBUTENSA B CyXOM OTansivBae-
MOM MOMELLEHNUN B COOTBETCTBUN C YCNOBUAMU XpaHeHUss 1 cornacHo
FOCT 15150. B nomelueHnn ans xpaHeHUsa He OOMMKHO ObiTb TOKOMpPO-
BOASILLEN MbINK, NApPOB KUCIOT, WEeSoYen, a Takke rasos, Bbi3bliBatOLLNX
KOPPO3UIO 1 paspyLlaroLLmMX N30SSUmIo.

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

5.3. Tennoc4yeT4ymk MOXeT TPaHCMOPTMPOBATLCS aBTOMOOMITbHBLIM, PEYHbIM,
)KEeNe3HOAOPOXHbIM 1M aBUALMOHHBLIM TPaAHCNOPTOM (KPOME HerepmeTu-
31POBaHHbIX OTCEKOB) NPU COBNIOAEHUN CEAYIOLLMX YCIOBWIA:

- TPAHCMOPTMPOBKA OCYLLECTBNAETCS B 3aBOACKOWN Tape;

- OTCYTCTBYET NpsAMoe BO34encTBne Bnaru;

- Temnepartypa He BbIxoauT 3a npegensl oT muHyc 30 go 50 °C;
- BMaXHOCTb He npesbiwaeT 95 % npu TemnepaTtype go 35 °C;

- Bubpaums B ananasoHe ot 10 go 500 Ny ¢ amnnutygon oo 0,35 mm nnu
yckopeHuem o 49 m/c?;

- yoapbl CO 3Ha4YeHreM NMKOBOro YCKopeHus Ao 98 m/c?;

- YNOXEeHHble B TpaHCNopTe U3aenus 3akpenneHbl Bo n3bexaHne nage-
HUSA 1 coyaapeHuii.
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NMPUNOXEHUE A. Bup cocTtaBHbIX YacTen TennocyeT4ymka

276*

/_2
T © A<
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[hd /~* [hd
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\#F Baner
@ @
1N} 1) A O N I Y I
L@ i L] 1 -
LTI T
' N Y/

BUA crnepeau

9

) T—\i\Y N
\

N
O
COMCEC)

o e TN

BWA CHU3Y

— [

* - CNpaBOYHbIV pa3mep

1 — Oucnned; 2 — knaguamypa,; 3 — 6710k 8mopu4yHoO20 rpeobpasosa-
merns u Kknaguamypsl; 4 — 610K nep8u4yHo20 rpeobpaszosamerns u BUIT;
5 — 6110k kKommymauuu; 6 — cyb66510k 0bpabomku O0aHHbIX; 7 — 2epMO8-
800bI; 8 — pasvem RS-232; 9 — knemma 3asemneHus; 10 — nemnu, Ha
Komopbix omKuObieaemcsi cyb66510k 06pabomku OaHHbIX.

Puc.A.1. Bug tennoBbluMcnuTens.
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MEeCTO AN Nnom6si
aKcnnyaTauMoHHOM

Haknewnka
rmnb3a

113,2*

MOHTaXHas 9
Kopobka

KabernbHbIl

I
BBOA \U;,!

Ci1J |

L*

BMA cnpaea
* - CNpaBOYHbIV pasmep

JnunHa MoHTaXHon Yactu, I*, mm | 57 77 105 140 230
L*, mm | 158 | 178 | 206 | 241 | 331

Kopobka
MOHTaxHas

Konoaka
KOHTaKTHada

©1(E1) -
ozmy; &
©3(11) 3
@4 (12) 4L

i
Baner TNC
Pt500/1/4/3...180°C

NaXCOOOKX

r- N

Bua Haknenkun Ha KpblLKe
MOHTaXXHOWN KOPOOKK

Puc.A.2. Tepmonpeo6Gpa3soBartenb conpotuBneHus «B3JIET TMC».
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Mnomba 3kcnnyaTauoHHas Mnomba noseputens
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TSOUT-
MMN.BbIX.

oo B/DATA+
ADATA-

GND

RS485

%0;

oo
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oo

—

il

lMnomba noseputens

Puc.A.3. Mecta nnombupoBaHus cy66r5oka o6paboTku AaHHbIX.
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52* 40*
> -

Bl

* - CNpaBOYHbI pa3mep

NMPUMEYAHWE. Wcnonb3yetca TepmonpeobpasoBaTtenb COnpo-
TuBNeHus nnatuHosbin Pt500.

Puc.A.4. bnok paTtuymMkKka 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-cyeTdnk  anekTpomar-
HUTHbIN «B3JIET 3P» wucnonHeHus 25*
OPCB-5x011/®

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

MeTpOoB

Ta6bnuua .1
Kon-Bo 3HakoB
npv nHAnKauum
MapameTp Ha gucnnee MpumeyaHve
Luenas opob.
4acCTb 4acCTb
1. KonnyecTtso Tennoson aHeprum W [MepenonHeHne cyeTvMKa HaCTy-
[FOx, MNkan] 1-6 3 naet npu:
- W > 999 999,999 'Mx
- W > 238 845,896 Nkan
lMocne nepenonHeHns cyeTymka
OTCYET HAaYNMHAETCS C HYNeBoro
3HaYeHus.
2. Tennosasi mowHocTb E [[[[x/u, 1-6 3
kan/u]

3. Macca TennoHocutena m [T, Kr] 1-6 3 lNepenonHeHne cyeTyMKa HaCTy-
naet npy 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

[MIMa] 1 2 o1 0,1 go 2,5 MlNa
7. CpeaHuii maccoBbin (06 bEMHbIN) 1-5 2

pacxoa TennoHocuTens Qm (Qv) | (1-5) (3)

[T/9 (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 coCTOsAAHUA pacyeTHOro KaHana, Tenno-

cCuctTembl

Ta6bnuua B.1. CnoBoO COCTOSIHMA pacyYeTHOro KaHana

O6o3Ha4veHne
cobbiTuA CogaepxaHue cobbiTus
npv HAMKaLUUm
Otkas NP
Otkas MNT
OTkas N[

OTcyTCTBME N3MEPEHUSI MUHMMYMa ONMOPHOIo HanpsKeHUs!

OTcyTCTBME N3MEPEHNSI MAaKCMMyMa OMOPHOro HanpsiKeHUs

He,u,onycmmoe 3Ha4YeHwne SHTanbnnn

He,u,onycmmoe 3Ha4YeHwne nIoTHOCTU

N OO IWINIFLO

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 NP gana W2

AIWIN|RL|O

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

ol

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

Otkas T, onpeaenstoLliero sHTanbnuo anga nepeoro YneHa B dop-
myne W2

Otkas T, onpeaenstowero aHTanbnuo Ang BTOPOro YneHa B gop-
myne W2

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

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

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

o9)

Ortkas N[, onpegenstoLLero sHTanbnNuio 418 BTOPOro YneHa B op-
myne W2

HewTtaTtHasa cutyaums 1

HewTtaTtHasa cutyaums 2

HewrTaTtHasa cutyauus 3

Otka3 EEPROM

MpocTon TensiocncTeMsI

HewrTaTtHasa cutyaums 0

[MpsamMon noTok

al—|TOMMmOon

O6paTHbI NOTOK
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NMPUNOXEHMUE I'. Mpumep nporpaMMHON HACTPOUKM Tennoc4yeT-

YUKa
(cnpaBo4HoOe)
Q]_ Pl t1
Moparowwymii J\ | t N=1
Tpy6onpogBoa N4
§ W11 = maz-(h1 - ho)
| s W21 = m2-(hz2 - ho)
| rBc ¢ W31 =W11-W21
—»
N 2 hi(ps) = f(t1, P1)
Q, P, t, | g h2(p2) = f(t2, P2)
| | - ho = f(to, Po)
O6paTHLIN ya\ T |
Tpy6onpoBopg —J
Q3 P3 t3
Moparowwymii J\ | t N=2
Tpy6onpogBoz N4
;-% W12 = ms-(h3s — ho)
| £ W22 = ma-(ha — ho)
| rBc ¢ W32 = W1l - W2>
—»
N g hs(ps) = f(ts, P3)
Q, P, t, | g ha(pa) = f(t4, Pa)
| - ho = f(to, Po)
O6paTHLIN ya\ T |
Tpy6onposoa \
Q5 P5 tS
Moparowmn Q\ J_ r N=3
Tpy6onpoBopa bl
i
| g W13 = ms:(hs — he)
| § W23 =0
| E‘ W33 = W13 -W23
. | § hs(ps) = f(ts, Ps)
5 s | 5 he(ps) = f(ts, Ps)
O6paTHbIN J_ r I
Tpy6onpoBopa
@ - npeo6pasoBaTenb pacxona,
J_ - NpeobpasoBaTenb AaBNeHUs;
T - npeobpasosaTens Temneparypbl.

Puc.l'.1. CTpyKTypbl TennocucteM 1M KOHcpuUrypauma mMsmeputenibHOU cucre-
Mbl TCu.
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Ta6nuua I'.1. MNMapameTpsbl, onpegensemsbie B TCy

Ne MapameTpsbl
KTOYKUY, KTOUKU»
«KaHana»| unsMepeHus

MapameTpbl pac4eTHOro «kaHana»

0 - to, Po, ho
- T
1 Quvi, t1, P1| ha(pa) = f(tr, P1); Qm1= Qui-pr, M1 = [Qpy-dT, V1 = [Qy1-dT
0 0
T T
2 [Qu.t, P2 | ha(pa) = f(tz, P2); Qmz= Quz-pz, 2= | Qmy -dT, V2 = [Qup-dT
0 0
T T
3 Qus, t3, P3| hy(ps) = f(ts , P3); Qma = Qua-ps, Ma= Q3 -dT, V3 = IQV3'dT
0 0
T T
4 Qua, ta, Pa| ha(pa) = f(ta , P4); Qma = Qua-ps, Ma=[Qpyq -dT, Va = ~[Qv4 -dT
0 0
- T
5 Qvs, t5, Ps | hs(ps) = f(ts , Ps); Qms = Qus:ps, M5 = [Qp5 - dT, V5 = [Qys - dT
0 0
T T
6 | Qu,ts, Ps | he(ps) = f(ts , Ps); Qms = Que-ps, M= [Qpg -dT, V6 = JQup -dT
0 0
Tabnuua I'.2. NapameTpbl, onpeagensieMble B TENSIOCUCTEMAX
Ne Tennocuctemsl TennoBasi MOLLIHOCTb Tennosas aHeprus
N=1 Ely = Qm - (hy —ho);
E2; =Qmz - (h2 —ho); T _
E3, =El ~E2, Wly23) = cf) Elyp3)-dT;
N=2 Ely = Qma - (h3 —ho); T
E2; =Qma - (hg —ho); W2y53) = [E2y53)-dT;
E3, =E1, —-E2, 0
T
N=3 Ely = -(hs —hg);
3 =Qms - (hs —hg) W3y53) = [E3y3)-dT
E23 = O, 0
E3; =El3 —~E23

MPUMEYAHWME. 3HadveHne pacxopma Qe M Maccbl Me SBMAKOTCS
CMnpaBOYHbLIMW U B pacyeTax He NUCMONb3YTCS.
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NMPUNOXXEHUE 1. Cxembl o6ecnevyeHns B3pbiBO3aLLUUTbI

~ 220B
B3pbiBo6e3onacHas 30Ha I B3apbiBOOnacHas 30Ha
v v «B3MNET YPCB-520 Ex» (1) I
VBI-24.24 VIBI-24.24
Kab6enb PK 75-2-22
=24B |
v e Y A i T [Tc
[+ i i 4 TTOA
BU [ v | [IYK ny -
«B3JET TCPB» BM 0 q b E L[l
TCPB-027 ; g SR T e —
rP1 3 BN [ 1 \I 1 vk TMC ||
npe2 I 1] p— f' { D ny 1.2
2 L ]
nT1 ‘é‘ I , Tpy6a, meTannopykas
T2 |¢——{ o005 | \ i
Kabenb KUM3Bm 2x2x0,6 i —
~22B) - - - - _I ______ 1 ny| UL -
—=5l «B3JET YPCB-520 Ex» (2) I 2.1
npP3 [«———| I | =
NP4 €— Trc
________________ —_ ny, 292 T
nr3 | — :
T4 | [eo0s | |
—
~2B— e —— — | — — — — — — 1 mc|
—l «B3MNET YPCB-520 Ex» (3) | n 3.1
nPs le——— —
MP6 «—f | Trc
_______________ - ny 3.2 -
nTs — '
76 j&————{ 57005 | I

RS-232 (RS-485)

bW — 6ok uckposawumHbil;

EU-003 — bapbep uckpobesonacHocmu OO0 «HIK JleHnpomasmomamuka;
Bl — emopu4HbIl npeobpasogamerb;

NY — usmepumernbHbIl y4acmok;

11,2 — nepsuyHbIl npeobpazogamerb;

[13A — npeobpa3zosamerb 351€KMpoaKycmu4yecKkul;

Tr1C — mepmonpeobpasosamerib COnpomMuBIeHUs;

YK — ycmpolcmeo KoMMymauyuUuoHHoOe.

Puc.[l.1. CTpyKTypHasa cxema TensiocyeTymka ¢ o6ecneyeHmemM B3pbiBO3alLm-
Tbl KaHaNoB pacxoha U TeMmnepaTtypbil.

BU-003 B3NET TNC
PT-A - 5 1 R 1
LEAD-A <—4—\|— 6 2 ¢ ‘| 3
K Tenno- PT-B <117 3 ——2
BblYUCIUTENO LEAD-B -\’ 8 4 \T/ 4
SHIELD <—T ’( PA PA

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

poo)
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% 6 0 B
=

N5

17 ,5* 58"

a) Bng cnepeau 0) Bug cboky

* - CNpaBOYHbIV pa3mep

1 — BUHMbI KOHMAaKMHOU KOJTOOKU 8bIXOOHO20 HarnpskeHust =24 B;
2 — c8emodUOOHbIU UHOUKamMop BKIIYEHUS UCMOYHUKA 8MOpPUYHO20

numaHusi;
3 — 8UHM MOOCMPOUKU 8bIXOOHO20 HalpPsXXEHUS;
4 — 8UHMbI KOHMAaKMHOU KO/I00KU MOOKITOYEHUS] HarnpsiXXeHusi numaHus
~220 B 50 'y (L — nuHus, N — Heimparb);
5 — cepbaa 05151 0c8060)X0eHUS 3alUeIIKU;
6 — 3awesika 0ns kpenneHus Ha DIN-pedlike.

Puc.E.1. UcTouHuK BTOpUYHOro nutauus cepum HDR-15-24 (=24 B 15 Br).
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a) BuA cnepeam 6) Bua cboky

* - CnpaBOYHbIN pasmep

1 — 8UHMbI KOHMaKMHOU KO/100KU 8bIXOOHO20 HarnpsikeHusi =24 B;
2 — 8UHM MOOCMPOUKU 8bIXOOHO20 HarpsiXXeHUs;
3 — ¢8emoOUOOHbIU UHOUKamop BKMHYEHUS UCMOYHUKa 8MOopUYHO20

rnumaHus,
4 — 8UHMbI KOHMAaKMHOU KO/100KU MOOKIHYEHUS Harips>xXeHud numadus

~220 B 50 'y (L — nuHus, N — Heumparib);
5 — cepbaa 05151 0c8060XX0eHUS 3auierIKu;
6 — 3awesika 0ns KpenneHus Ha DIN-pelke.

Puc.E.2. UcTo4HMK BTOpUYHOro nutanHma cepum HDR-30-24 (=24 B 30 BT).

re tsr.027 docl.l
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