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HacTtoawmin JOKYyMEHT pacnpoCTpaHaeTCcs Ha TeNNoCYEeTYNK-PErNCTpaTop
«B3JIET TCP-M» mogudukauun TCP-02 wucnonHenna TCP-027 w npeaHa-
3Ha4YeH Ans O03HaAKOMIIEHWUsI NONb30BaTENsl C YCTPOMCTBOM TEMIOCYHETYMKA U
nopsiAKOM ero akcnmyatauuu.

B cBA3M ¢ noctositHHOM paboTon Mo yCOBEPLUEHCTBOBAHWMIO NMpubopa B
Tennocyetynke (TCY) BO3MOXHbLI OTAMYMSA OT HACTOSLLEro pPyKOBOACTBA, He
BNUSIIOLLIME HA METPOSIOTMYECKME XaPaKTEPUCTUKN U (PYHKUMOHANbHbIE BO3-
MOXHOCTW npubopa.

MEPEYEHb NPUHATBLIX COKPALLEHNNA

Dy - AnaMeTp YCrnoBHOro npoxoaa;
KK - XXUOKOKPUCTanNIM4eCcknn MHOMKaTop;
HC - HewTaTHas cuTyauus;

HCX - HOMMHanbHas cTaTudeckasa xapakTepucTuka npeobpasoBaHus;
HTO - HOpMaTUBHO-TEXHMYECKAA JOKYMEHTaUNS;
na - NnpeobpasoBaTenb AaBreHus;

MK - NepcoHarnbHbIA KOMMbIOTEP;

MneP - NpeobpasoBaterb pacxona;

nT - NpeobpasoBatenb TeMmnepaTypbl;

PO - PyKOBOZACTBO MO 3KCnyartaunm;

B - TeNOBbLIYUCIINTEND;

TK - TemnepaTypHbI KanubpaTop;

TCy - TENMOCYETYUK;

Y3P - yNbTPa3BYKOBOW pacxo4oMep;

c| - gKcnnyaTaunoHHasa JOKyMeEHTaUus;

OMP - anekTpoOMarHUTHbIN pacxogomep.

NMPUMEYAHUE. Bng HanmeHoBaHUsS unn o603Ha4YeHunst, BbIMONTHEHHOIO B
TekCcTe n Tabnuuax NpAMbIM XUPHbLIM WpKUdTOM, Hanpmumep: To4ka, COOTBET-
CTBYET ero otobpaxeHuto Ha gucnree npubopa.

e Tennocuemyuk-peaucmpamop «B3JIET TCP-M» 3apesucmpuposaH 8
'ocydapcmeeHHoMm peecmpe cpedcme usmepeHut P® nod Ne 27011-
09 (ceudemenbcmeo 06 ymeepxOeHuu murna cpedcme usmepeHul
RU.C.32.006A Ne 35189).

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» coomeemcmeyem
mpebogaHusiMm HOpPMamueHbIX OOKYMEHMO8 0 3/IeKmpoMagHUmHou
coemecmumocmu u 6e3zoracHocmu.

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» paspeweH K npume-
HEeHUIo Ha y3n1ax y4ema mennoeol 3Hepauu.

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» paspeweH K npume-
HeHUto Ha rpou3eodcmeeHHbIX 0bbeKkmax 8 coomeemcmeauu C rnpasu-
namu npomsiwneHHolU 6e3onacHocmu.

e Tennocyem4yuk-peaucmpamop «B3JIET TCP-M» cepmugpuyuposaH 8
«Cucmeme cepmucbukauuu 8 annekmpoaHepzemuke «SJHCEPTUKO».

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» coomeemcmayem
mpebosaHusm cucmembl 00b6pos8osibHOU cepmugbukayuu «la3rpom-
cepmy.

YpocTtosepsowme AOKYMEHTbI pa3MeLleHbl Ha cante www.vzljot.ru
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1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Tennocyetuunk-pernctpatop «B3JIET TCP-M» npegHasHavyeH ansa uc-

1.1.2.

NONb30BaHUS Ha y3rax yyeTa TEMNOBOW SHEPTUN C LIeNblo N3MEepeHns
napameTpoB TEMNSIOHOCUTENSA W NPeACTaBNeHUss AaHHbIX No noTpebne-
HWIO TENMO- U BOOOPECYPCOB.

Tennoc4yetunk cootBetctByeT OCT P 51649-2000, pekomeHaa-
umam MU 2412, MU 2573, MO3M R75 v gpyron HOpMaTtMBHOW [OKY-
MEHTauun, pernameHTupyowen TpedosaHms k npubopam y4era.

Tennocuyetumk-perunctpatop «B3JIET TCP-M» npu ncnonb3osaHum
B3pbIBO3ALLMLLEHHbIX KaHanoB W3MEepeHus pacxoga W Temnepatypbl
MOXET MPUMEHSATLCA AN U3MEPEHUS COOTBETCTBYIOLLUMX NapameTpoB
TennoHocuMTenst B TpybonpoBoaax, HaxoAsaLWMXCS BO B3pbIBOONACHbLIX
30HaxX MOMELLEHNA W HaPYXHbIX YCTAHOBOK, COMMacHO MapKUpOBKe
B3pbIiBo3awmThl, FOCT P 51330.13-99 (M3OK 60079-14-96), rnasa 7.3
«[paBun ycTponcTBa 31IEKTPOYCTAHOBOK» M B COOTBETCTBUW C OTpac-
neBbIMM HOpMaMK U nNpaeBmnamm 6e3onacHoOCTH.

Tennocyetumk «B3JIET TCP-M» wucnonHeHua TCP-027 obecneyuBa-
eT:

M3MepeHne TEKYLUMX 3HAYEeHU pacxoda, TemnepaTypbl U OaBMEHUs B
6-TV HE3aBMCUMbIX TOUKax M3MepeHust (TpybonpoBoaax);

onpeneneHne TEKYLUMX U CPEAHUX 3a UHTepBar apXnBMpOBaHMS 3Ha4de-
HWIA NapameTpoB TEMNIOHOCUTENS B 6-TU pacyeTHbIX kaHanax;

onpegeneHne 3HayeHnn TENIOBOM MOLLHOCTU U KONUYecTBa TENSOThI B
3-X TennocucTemax;

BBO/J NPU HEoBXOAUMOCTU U UCMONb30BaHME B pacyeTax AOroBOPHbIX
3HAYeHUin NapameTpPoB TEMNOHOCUTENS;

npueM No nocnefosaTenlbHOMY UHTepdEency U UCnonb3oBaHWe B pac-
yeTax TEKYLUMX 3HAYEHMIM TeMnepaTypbl HA NCTOYHUKE XONOLHOW BOAbI;

BO3MOXXHOCTb NMPOrpaMMHOro KOHOUIrypupoBaHUs CUCTEMbI U3MEPEHUS
N anropuTMOB pacyeTa C y4eTOM Buaa KOHTPONMPYyeMoWn Tennocucre-
Mbl U Habopa ncnonb3yemMblx NEPBUYHBLIX NpeobpasoBaTenen pacxoaa,
Temneparypbl U AaBNEHUS;

BO3MOXHOCTb OpraHm3auum tennoy4yeta B O[HOM TenrnocucTteme Kak B
OTOMUTENbHbLIN, Tak U B MEXOTOMUTENbHLIM CE30H C aBTOMaTUYECKUM
nepekrni4vyeHnem Ha COOTBeTCTByI-OLLl,I/IIZ ariropmTmM pacyeTa,

apXvBUpPOBaHWE B 3HEProHe3aBMCMMOW MaMATU pe3ynbTaToB U3Mepe-
HWI, @ TaKkKe YCTaHOBOYHbIX NapameTpOB;

BeleHue XypHana AenucTBumn onepaTopa;

WHAMKALUMIO M3MEPEHHbIX, PacYeTHbIX, YCTAaHOBOYHbIX U apXMBUPOBaH-
HbIX NapamMeTpOB.;

BblBO4 pe3ynbTaTOB M3MepeHuda B BMAE YaCTOTHO-UMMNYINMbCHOINo Unn
JTOrM4eckKoro cnurHana,;
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- BbIBOA U3MEPUTENbHOWN, AMAarHOCTUYECKOW, YCTaHOBOYHOW, apXNBHOWN Y
Apyrov nHopmaumm 4vepes nocregoBaTtenbHbli MHTepdenc RS-232
nnn RS-485, a Takke 4yepes nHtepgenc Ethernet;

- aBTOMATUYECKUA KOHTPOIb M WHAMKALMIO HanuMunsi HeucrnpaBHOCTEN
TEennocyeTyMka U HelwTaTHbIX CUTyauuid B TEMMOCUCTEMAX, a Takke
onpeaeneHve, MHOMKAUMIO U 3anucb B apXvBbl BpeMeHU HapaboTku u
NPOCTON ANS KaXXAO0W U3 TEMNOCUCTEM;

- YCTa@HOBKY KpuUTepus pukcauum v BuAa peakuumn TennocdeTynka Ha
BO3MOXHbl€ HEUCNPAaBHOCTU NN HewTaTHble cutyaumn (HC);

- 3aLlUUTY apXMBHbIX U YCTAHOBOYHbIX AaHHbIX OT HECAHKLNOHMPOBAHHOMO
Aoctyna.



1.2. TexHNU4YeCcKne XxapakTepucTUKu

1.2.1. OCHOBHblE TEXHUYECKNE XapaKTepuctukn TenriocHeT4vymka npmBeneHol B

Tabn.1.
Ta6bnuua 1
3HadeHne
HanmeHoBaHne napameTpa Mpum.
napameTpa

1. KonnuyectBo TOYEK M3MEPEHUS KaXaoro 13 nep-

BMYHbIX NapameTpoB (pacxoda, TemnepaTypbl,

OaBneHuns) Jo 6
2. Konn4ecTtBoO KOHTPONMpYyeMbIX TEMMOCUCTEM no 3 MNpum.1
3. OmameTp ycnoBHOro npoxoga Tpybonposoaa,

Dy, MM ot 10 no 5 000 Mpum.2
4. [OnanasoH 3|/|3|\/|epe|-w|;| cpegHero o06bLEMHOro o1 0,01 20 1 000 000

pacxoga, M°/M Mpnm.2
5. lnana3oH namepeHust Temnepatypsl, °C ot 0 oo 180 Mpum.2, 3
6. InanasoH n3amMepeHust pasHoOCTM TemnepaTyp B

nogawuwiem n obpatHom Tpybonposogax, °C ot 100 180 Mpum.2
7. AnanasoH namepeHna gaenexunsd, Mla or0p025 Mpum.2
8. HanpsikeHue nutaHna NocTOsIHHOro Toka, B 24 cm.n.1.2.5
9. MNoTpebnsemasi MOLWHOCTb, BA 0o 21,0 MNpum.4
10.CpefgHsasa HapaboTka Ha OTKas, 4 75 000
11.CpefHuii CPoK Criyxbbl, neT 12

NPUMEYAHUA.

1. B cnyyae opraHusauum B OOHOW M3 TEMNOCUCTEM TEMnoyyeta C aBTo-
MaTMYECKUM MEpPEKIIYEHNEM anropuTma pacyeTa npu nepexoge ot
OTOMUTENbHOIO Ce30Ha K MEXOTOMUTENBHOMY U 0BpPaTHO KONMYECTBO
KOHTPONMPYEMbIX CUCTEM He Gonee 2-X.

2. 3HayeHWe napameTpa OnpeaensieTcsl TEXHUYECKUMIN XapaKTepucTmkamm
nepBuYHbIX Npeobpa3oBaTtenen, BXoASLWMNX B COCTaB TEMOCYETYMKA.

3. Bo3MOoXHO n3mMepeHue 1 apxmBrnpoBaHne TemnepaTypbl OT MUHYC 50 °C
(Hanpumep, TemnepaTypbl HAPY)XHOrO BO3Ayxa) NPy YKOMMIEKTOBaHMUM
TennocyeTyMka COOTBETCTBYHOLWMUM TepMornpeobpasoBaTeniem Conpo-

TueneHus (TI1C).

4. C y4yeTOM MOLLHOCTU, NoTpebnsiemon npeobpasoBaTensiMu pacxoga u
AaBNeHus, BKMIOYEHHbIMM B COCTaB Tennocyetyuka (Tabn.A.1, A2

MpunoxeHue A).



1.2.2. Tennoc4yeT4nk obecneynBaeT INEKTPONUTAHNE NOCTOSAHHbLIM Hanpsixe-
Huem 24 B + 1 % [o wecTn gatymkoB gaBneHmsa npu Toke go 20 mA Ha
AaTyvK 1 OO LWECTU AaTYMKOB pacxoda npu MOLIHOCTM NoTpebnexHnsa oo
3 BT Ha paT4uk.

1.2.3. TennocyeTynk obecnevmBaeT XpaHeHne pes3ynbTaToB paboTbl B apxu-
Bax:

- yacoBoM — 3a 1500 npegpiagyLwmx yacos (62,5 npeabloyLmx CyTOK);
- CYTOYHOM — 3a 366 npeablayLmnx CyTOK;

- Mecsi4HOM — 3a 48 npeablayLnX MecsiLeB;

- XXypHane gencteun onepartopa — go 2000 3anucen.

BpeMFI COXPaHHOCTUN apXuBHbIX, a TakKXe YCTaHOBOYHbIX OaHHbIX
npwn OTKNKO4YEeHNN BHELLHEro NNTaHnAa — He meHee 5 ner.

1.2.4. YCTONYMBOCTb K BHELLUHUM BO3OEUCTBYHOLNM (bakTopam TensioBblYMC-
nutensa (TB) B paboyem pexunme:

- Temnepartypa okpyXxatoLiero so3gyxa - ot 5 go 50 °C;
- OTHOCUTENbHAs BNaXxHoCTb - He 6onee 80 % npu TemnepaType LO
35 °C, 6e3 koHaeHcauum Bnaru;
- aTMocepHoe gasneHue ot 66,0 go 106,7 kla;
- Bubpaums B gnanasoHe ot 10 go 55 Ny ¢ amnnutyaon o 0,35 mm.
CteneHb 3awmntbl TB cootBeTcTBYEeT N0 FOCT 14254 — kopoy IP54.
YCTONYMBOCTb K BHELLUHMM BO3OEWCTBYHOLMM (pakTopam ocTasib-

HbIXx cocTaBnsowmx TCY ykasaHa B 3KCMyaTaLMOHHOM LOKYyMeHTaunm
(30) Ha cooTBeTCTBYIOLLEE U3aENNe.

1.2.5. QnekTponutaHve TEnnOBbIYUCNNTENSA LOMMKHO OCYLLECTBASATbLCA CTa-
OMNN3NPOBaHHBLIM HaMPSXXEHMEM MNOCTOSIHHOrO TOKa 3HadYeHnem wu3
AnanasoHa (22-29) B ¢ yposHem nynbcaunin He 6onee + 1,0 %.

MutaHmne ot cetn 220 B 50 Ny MoxeT obecnevynBaTbCa C MOMOLLbIO

nctodHuka BTopudHoro nutanusa (MBI1), noctaeBnsemoro no 3akasy
(MpunoxeHue X).



1.3. MeTponornyeckmne xapaktepucTmukun

1.3.1. MNpegensl gonyckaemMon abCOMOTHOM MOrpeLHOCTN TennocyeTyYnka
npu U3MEPEHUN, NHOMKALMN, PEerMcTpauumn, XpaHeHum n nepegade pe-
3ynbTaToB U3MEPEHNn TeMnepaTypbl TENSTIOHOCUTENS A HE NMpeBbILaloT
3Ha4YeHnn, onpegensemMblx rno opmyne:

At = +(0,60 + 0,004 - t),

rge t— temnepartypa TennoHocutens, °C.

1.3.2. MNpegensl gonyckaemon OTHOCUTENbHOW MOrpeLlHOCTN TennocyeTymka
NPy U3MEPEHUN, NHAMKALUN, PErMCTPaLUN, XPaHEHMN U Nepedaye pe-
3ynbTaToB M3MepeHun obbema (Maccol), cpegHero o6bLemMHoro (Macco-
BOro) pacxoaa TensioHocutenst He 6onee + 2,0 %.

1.3.3. lNpegensl gonyckaeMon npuBedeHHOW MNOrpeLlHOCTM TennocyeTvmnka
npu U3MepeHnn, NHOMKauumn, permctpauum, XxpaHeHnn n nepegadve us-
MEPEHHbIX 3HAa4YEHUN JaBrieHns He npesbliwaeT + 2,0 %.

[nanasoHbl AaBneHusl, B KOTOpbIX 0becrneynBaeTcs ykasaHHasi no-
rPeLWwHoCTb TENMocYeTYMKa NpU TUMNOBOWM KOMMNMEKTaumumM npeobpasosa-
TEeNnsMu JaBreHns ¢ knaccom ToyHoctu 0,5:

- o1 0,88 mo 2,5 MlNa — ansa npeobpasoBaTtenen gaBreHUsi ¢ BEPXHUM
npegenom namepenus 2,5 Mla;

- oT 0,56 po 1,6 MlMa — ana npeobpasoBaTenen OaBMeEHUss C BEPXHUM
npegenom namepenus 1,6 Mra;

- ot 0,35 pgo 1,0 MlMa — ans npeobpasoBartenen gaBneHNs C BEPXHUM
npegenom namepenus 1,0 MlMa.

1.3.4. lNpegensl gonyckaeMon OTHOCUTENbHOM MOrPeLlHOCTU TennocyeTyunka
npyv U3MEepPEeHnn, MHOMKauuKn, pernctTpaumm, XxpaHeHnn n nepegade pe-
3ynbTaToB M3MEPEHMUI TeNNoThl B COOTBETCTBUM € Knaccom C no NOCT
P 51649-2000 B gMana3oHe pa3HOCTM TeMmnepaTyp

1-10 °C He bonee + 6,0 %:;
10-20 °C He bonee + 5,0 %;
6onee 20 °C He bonee + 4,0 %.

1.3.5. lNpegensl gonyckaemMon OTHOCUTESTIbHOM MOrpeLIHOCTN TennocyeTvmnka
npu U3MepeHuu, UHANKaUUN, pernctpaumn, XxpaHeHun 1 nepegadve us-
MEPEHHbIX 3HaYeHNn BpeMeHU paboTbl B pasnUyYHbIX pexumMax He npe-
BbiwaeT = 0,01 %.



1.4. CocTtaB

Coctae TCu4 npu noctaBke — B COOTBETCTBMM C Tabn.2.

Tabnuua 2
HavmeHoBaHue 1 ycroBHble 0603HaYeHWs Kon-so| [MpumedvaHne

1. Tennosbluncnutens «B3JIET TCPB» 1
2. NpeobpasoBaTenb pacxoja 1...6 | lMNpumeyaHue 1
3. NpeobpasoBaTenb TemMnepaTypsbl 2...6 | lNNpumevaHwue 2
4. MNpeobpasoBaTenb AaBneHus 0...6 | lMNpumeyaHue 3
5. AICTOYHWNK BTOPUYHOTO NUTaHus =24B 1
6. KOMNNEeKT MOHTaXHbIN 1 MpymevaHve 4
7. Nacnopt 1
8. KomnnekT akcnnyaTtaunmoHHOM JOKYMEHTaL MM B COCTaBe: 1

- PYKOBOACTBO MO 3KCnayaTauum

- UHCTPYKLMS NO MOHTaXY
9. [lononHuTeneHoe obopyaoBaHmeE: Mo 3akasy

- apantep npuHTepa «B3JNET All»

- apXuBHbIV cunTbiBaTENDb AaHHbIX «B3JIET AC» ACLB-020
- Mogem

- aganTep cotoBon cBsa3n «B3JIET AC» ACCB-030

- agantep ceteBbix npoTokonoB «B3JIET AC» ACI1B-020

NMPUMEYAHUA.

1. Tun u konu4yecTBo NpeobpasoBaTenen pacxoga — B COOTBETCTBUM C 3a-
kasom. TwunoBasi nocTtaBka — 3NEKTPOMArHUTHbIE pPaCXOAOMEpbI
«B3JIET OP» ncnonnenuna 3PCB-420J1 Tpebyemoro Tunopasmepa.

2. Tun n Konn4yecTeo npeo6pasoBaTene|7| TeMnepartypbl — B COOTBETCTBUN

C 3aKa3om.

ﬂpm ncnosib3oBaHMM B3pPbIBO3aNLLEHHbBIX KaHalloB WU3MepeHnsd

TemnepaTtypbl kaxabl TepmonpeobpasoBaTenb KOMNNekTyeTcs 6apbe-
POM MCKPO3aLLMTbI.

. Tyin n konnyecTBO NpeobpasoBaTenen AaBneHUsi — B COOTBETCTBUM C
3aka3oM. TunoBasi nocTtaBka — npeobpasoBatenn n3bbLITOYHOrO AaBre-
Hua Tuna COB-UN-A 3AO HIMK «BUTM» ¢ TokoBbiM Bbixogom 4-20 MA.

. CocTtaB — B COOTBETCTBUM C 3aKka3om. B komnnekr MOTyT BXOAUTb:

- kabenu cBsA3M TennosblMUCIIMTENA C npeobpasoBatensMu pacxopa
(MP), npeobpasosaTtenamun aasnenus (M0) n/vunu npeobpasosatensmu
Temnepatypsbl (MT); onvHa kabenen no 3akasy u3 Tunopsga: 6, 12, 20,
30, 40, 70, 100, 150, 200 wm;

- MPUCOEANHNTENBbHAA N YCTAaHOBOYHAA apMaTtypa 4S9 MOHTaXa COCTaB-
HbiX YacTten TCY Ha oObekTe.
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JKcnnyaTauMoHHas AOKYMEHTauusa MU KapTbl 3aka3a Ha JaHHOe U3-
Aenve n gpyryoo npoaykuumio, Bbinyckaemyt dupmon «B3JET», pas-
MELLIeHbl Ha canTe no agpecy www.vzljot.ru.

Tam xe pasmelleH nakeT nporpamm «YHuBepcasibHblA NPOCMOTP-
LWMK», BKITOYAKOLWMA B CBOW COCTaB WMHCTPYMEHTasbHYK MNporpaMmmy
«MonuTop Banet TCPB-02x» ans pabotbl ¢ npubopom no nocrnenosa-
TenbHbIM UHTepdencam RS-232, RS-485 u nHtepeincy Ethernet.

Mo 3aka3y BO3MOXHa MocTaBka NMporpaMMHOro komnnekca «Banet
Cly, nosBonstowero obbeauMHATb B €AuHYK0 ceTb Npubopbl (B TOM
4YMcne pasfniMYHOro TMna M pasHbiX NPOU3BOAMTENEN) C LeNbio aBToMa-
TM3aumm cbopa OaHHbIX, Co3d4aHNs U BedeHuss 6a3 OaHHbIX, a Takke
NOArOTOBKN OTYETOB.
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1.5. YcTponcteo u paborta

1.5.1. MpuHUMN paboTbl

Tennocyetunk «B3JIET TCP-M» wucnonHenna TCP-027 , nocTpo-
eHHbIN Ha ©0a3e Tennosbluucnutensa «B3JIET TCPB» wucnonHeHus
TCPB-027, npegctaBndetr cobon eguHbii MHOrogyHKLMOHANbHbIN
MHOrOKaHasbHbIN KOMMNIEKC, KOTOPbIN MOXET BbINOSMHATL Y4eT U perun-
CTpauuio NnapamMmeTpoB TEMNMOHOCUTENS U KONUYEeCcTBa TENSOThbl B O4HOWM
— Tpex TennocucTtemMax pasnnyHon KoHdurypaumm.

MpuHUMN OEWCTBUSI TENNOCYETYMKA OCHOBaH Ha M3MEpeHun nep-
BMYHbIX MapaMeTpoB TEMNIOHOCUTENS C MOMOLLBIO NpeobpasoBaTtenel
pacxofa, Temneparypbl, AaBneHnst u obpaboTke pe3ynbTaToB U3Mepe-
HWN B COOTBETCTBUM C BbIGpPaHHLIM anroputMoM. KaHamnbl namepeHus
pacxoda, TeMnepaTtypbl U OaBreHWUst TENnocYeTymka COCTOST U3 nep-
BMYHOrO U3MepuTenbHOro npeobpasoBaTtens, NMHUM CBSA3M U KaHana
N3MepeHMs TENNOBLIMUCIINTENSA COOTBETCTBYIOLLErO NapameTpa.

CprKTypHaFI CcXeMa TensyiocHeT4ynKa npnBegeHa Ha pI/IC.1.

neP1
-
TennoBbIlUMCNUTENDb < :
-«—
-
-« .
l———
-
nTeé
Ungukatop
na1
-
-«—
-
Knasuatypa =24B
TYP: < T
UcTouHUuK ~220B 50 I'y
BTOPUYHOIO NUTaHUA
» [NCKpEeTHbLIN BbIXOA,
RS-232 RS-485 Ethernet

MNP, NT, N4 — npeobpasoBatenu pacxona, TemnepaTypbl, 4ABMEHNS.

Puc.1. CTpykTypHasa cxema TensiocyeT4ymka.
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B kayectBe NP B cocTaBe TennocyeTymMka MOryT UCMONb30BaTbCS
3MeKTpOMarHUTHble, YNbTPa3BYyKOBbIE, BUXPEBbIE, TaxOMeTpUYECKMe
UMM OCHOBaHHbIE Ha MHbIX PM3NYECKUX MPUHLUMNaxX npeobpasoBaTenu
pacxoda Unu pacxogoMephbl, UMetoLLMe YaCTOTHO-UMMYbCHBIN BbIXOA.

B kauectBe [T moryT ucnonb3oBaTtbCa TepmonpeobpasoBaTtenmu
COMPOTUBNEHNSA C PA3MIMYHBIMU 3HAYEHMSIMW HOMWHANbLHOW cTaTuye-
ckon xapaktepuctukn (HCX), nogknioyaembie K TENNOBLIMNUCINTENO NO
4-npoBogHOM cxeme. [Ins KaHanoB M3MepeHUst TeMnepaTtypbl, BXOAS-
LWMX B OOHY TEMMOCUCTEMY, AOSMKEH MCMNOMNb30BaTbCS KOMMMEKT Npeob-
pasoBaTenen TemnepaTtypbl, MMEKLMA HOPMUPYEMYIO MNOrpeLlHOCTb
N3mMepeHnsa pasHoCTM TeMneparyp.

B kauectBe l1[] moryT ucnonb3oBaTtbCcsl npeobpasoBatenn gasne-
HWS pasnu4YHoro Tuna, obecneynsaroLLme npeobpasoBaHne N36bITOYHO-
ro [aBreHusi TensioHOCUTENst B KOHTponvpyemom TpybonpoBoae B
YHUPUUMPOBAHHLIN TOKOBbLIN BbIXOAHOW curHan. Bo3aMoXXHO BMeCTO 13-
MEPEHHOro 3HaYeHWst UCNoNb30BaTb WHAMBMAYaNbHOE [LOrOBOPHOE
3HaveHve AaBreHusa Ans Kaxagoro Tpybonposoaa.

lMuTaHne BXOOALWIMX OATYMKOB AaBreHUs B npefenax xapakrtepu-
CTMK, YKa3aHHbIX B HacCTOsILLEM pykoBoacTBe no akcnnyatauumn (PJ),
MOXET OCYLLECTBNATLCS OT TENNIOBbIYNCINTENS.

BHelHMe cBA3M TennocyeTyMka OCYLLECTBMSAIOTCA 4Yepe3 WMHTep-
denc RS-232 (unn RS-485), Ethernet n AUCKpPETHbIV BbIXOA.

YnpaBneHne TenmnocYeTYNKOM W UHOUKAUMS NapamMeTpoB OCy-
LLLECTBNAOTCSA C MOMOLLBIO KNaBMaTypbl U XXUAKOKPUCTANNYECKOro UH-
ankatopa (XKKW), pacnonoxeHHbIX Ha nepegHen naHenu TB. Paspsa-
HOCTb MHAMKALUUM U3MEPSIEMbIX NapameTpoB npueeaeHa B [punoxe-
Hun B.

1.5.2. Cucrema namepeHus

OTnnunTEnNbHBIMKM  OCODEHHOCTAMM MOCTPOEHUSA  TensocyeTymKa
«B3NNET TCP-M» wucnonHeHna TCP-027 gasnsioTca:

- Mepapxuyeckasi opraHn3auunsi BbiNorHEHUst U3MEPEHUI U BbIYUCTIEHNIA;

- BO3MOXHOCTb 'MOKOro NporpamMmmMHOro M3MeHeHus KoHdurypaumum name-
PUTENBHOW CUCTEMBbI;

- BO3MOXHOCTb NMPOrpaMMmMpoOBaHUs anroputmMa pacyeta napameTpoB B
KOHTPONMPYEMbIX TEMMOCMCTEMAX;

- BO3MOXXHOCTb NPOrpamMMHOro 3agaHusi yCrnoBuin ouKcaummn HewTaTHbIX
cuTyaumnm n peakuun TCY Ha ux NoABNeHWe ANs Kaxaou u3 Tennocu-
cTeM.

CTpyKTypa OCHOBHbIX W3MEPEHMI M pacyeToB, BbINOSHAEMbIX B
TEennocyeTymke, NpMBeAeHa Ha puc.2.
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neP1 ... | NP6 nT1 nTé na1 ... | NAe6
Y Y Y Y Y Y
WU3mepeHue Toukun namepeHuns
k=1...6
t P H
Quk k k |
v y v
Bbluucnenue KaHanbl pacyeTHble
n=01..6 9
P, = f(ti’ Pj) tqac n anc o m n gor
hn = f(tly PJ) cyTn PCyTn tn sor
Qm n- Qv n°Tn tMec n Pmec n -«
I:)n aor
m_ = ]TQm . dT i, j - MHOEKChI TOYEK N3MepeHns <t—
0
T XB
Vn = J. Qv n dT
0
Y
Tennocucremsl
N=1..3
BbluncneHue Yyert CurHan
Hanpas”.
NOTOKa
E1, Tpa6 N «——
E2, TI1p N
E3N THC 1(2,3)N
T
W1(2,3), = E1(2,3), - dT
0
Y
MNToroBble gaHHble
IW = W3, +(-) W3, +(-) W3,

20e H — nepenad no ebicome mexdy mecmom ombopa 0asrieHuUs1 U Mecmom
pasmeuweHus N4;

Qm n ooz, th doe, Pnaoe — 002080pHbIE 3HAYEHUS MapamMempos;
tve — memnepamypa xos100HOU 800bI, U3MepsiemMasl Ha UCMOYHUKE.

Puc.2. CTpykTypa OCHOBHbLIX U3MepeHun u pac4yetoB B TCu.
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OI'Ipe}J,eJ'IeHI/IFI MCnoJib3yeMblX NOHATUN.

«To4yka namepeHusas» — mMecto (TpybonpoBoa) pasmelleHus npe-
obpasoBaTenen nNepBUYHbIX NAapamMeTpoB: pacxofga 06bLEMHOro, TeMmne-
paTypbl U aaBneHus. TCY nmeeTt BO3MOXHOCTb obecneunBatb paboTy
no 6-Tn ToYKaM U3MEPEHNS ANSA KaXXaoro BMaa napameTpa.

B TennocuyeTunke TOYKa U3MepeHUs xapakrtepusyetcsd Habopom U
XapakTepucTukamm Ucnonb3yemMblX AaTyukoB. [lopsiakoBbI HOMeEpP
«ToYkM» (K = 1...6) CnNy>XuUT MHAEKCOM Aris 0603Ha4YeHus napameTpa.

«KaHan pacuyeTHbIN» — 3TO COBOKYMHOCTb AaHHbIX O NapamMeTpax
TEeNnSIOHOCUTENS B OTAENbHOW BETBWU TEMSIOCUCTEMbI, PACCUYUTAHHbIX Ha
OCHOBaHMN U3MEPEHHbIX UMM JOrOBOPHBLIX 3HAYEHWUI MEPBUYHBIX Napa-
METPOB M WCMNOMb3yeEMbIX B pacyeTe pe3ynbTUpYHLMX napameTpoB
Tennocuctembl. TCY umeet 7 «kaHanoB», rae 6 «kaHanos» (n = 1...6)
onpegeneHbl MakCMMarnbHO BO3MOXHbIM KOSIMMECTBOM TOYEK M3Mepe-
HUSA, a B 7-oM «kaHane» (n = 0) moryT GbITb 3agaHbl 4OrOBOPHbIE Na-
pameTpbl UICTOYHMKA XONOAHOW BOAbI.

Kpome ToOro, B TB nmeetcss BO3MOXHOCTb NpuemMa no nocregosa-
TENbHOMY UHTEPdENCY U NCNONb30BaHME B pacyeTax TEKYLLEro 3Haye-
HUA TemnepaTypbl, U3MEPAEMON Ha UCTOYHUKE XONOOHOW BOAbI.

Mog «Tennocuctemomn» nogpasyMeBaeTcs cCMCTEMa pacyeTta Ten-
na onsi KOHTPONMPYEMOW TensoCUCTEMBI, coaepXallen B oblem cny-
Yae nogawoLwwmn (noaBoAALWNN) N obpaTHbIN (OTBOAALMIN) TpybOonpoBO-
Abl. B KayecTBe MCXOAHbIX AaHHbIX NSt pacdeTa napameTpoB B TEMMo-
CUCTEME MCMONb3YITCA pacyeTHble OaHHble «KaHanoBx». TC4 obecne-
ynBaeT pacyeT napameTpoB B 1...3 Tennocmucremax, Kaxgas M3 KoTo-
PbIX MOXET OblTb MPOM3BOSILHO MOCTaBMEHa B COOTBETCTBME OOHOWN U3
3-X KOHTPONMpPYEMbIX TENSTOCUCTEM.

BosmoxHa opraHusauma Tennoyyeta B OOHOW KOHTPONUpPyeMown
TensocncTteMe C aBTOMaTUYeCKMM MNepekKsityYeHnemMm anroputMoB pac-
yeTa B OTONUTENbHbLIN / MEXOTONUTENbHLIN CE30H. [1Nns Takon opraHu-
3auuu Tennoy4vyeta COBMECTHO WCMOSMb3YTCA pacyeTHble Tennocwu-
ctema 1l n Tennocuctema 2. lpn aTom pacyetHass Tennocuctema 3
MOXeT ObITb MCNoNb3oBaHa Ans Tennoy4yeta BO BTOPOWM KOHTponmpye-
MOM TennocucTeme.

MpumeyaHnue. MNpu OTCYTCTBUN NPAMOro M3MepeHus TemnepaTypbl
XONOAHOW BOAbl HA UCTOYHUKE 3HA4YeHMEe TENSIOBOW 3HEPIrMU B OTKpPbI-
TOW Tennocucteme, onpeaeneHHoe TeNNOCYETYMKOM C UCMONb30BaHU-
€M 3HTanbnMM XON04HOW NOANUTOYHON BOAbI, MOXET OblTb CKOPPEKTU-
pOBaHO B COOTBETCTBUM C YTBEPXKOEHHOW YCTaHOBIIEHHbIM 06pasom
MeToaukon, B TOM vucne, B cootBetcTBum ¢ FOCT P 8.592-2002.

«AToroBble AaHHbIe» — CyMMapHOe KONMWYeCTBO TenmnoTbl Mo-
TpebneHHoe (OTNyLEHHOE) B HECKOMBbKUX TENSTOCUCTEMAX.

Anroputmbl pacyeTa KonuyectBa TensnioTbl 3agatotcs B TCY B 3a-
BUCMMOCTM OT KOHurypaumm tennocuctem(bl). Mpun aTom BbIGOP KONK-
YecTBa M cCOCTaBa U3MEPSIEMbIX U OOroBOPHbLIX NMapamMeTpoB, HEObXO-
ANMbIX AN pacyeTa, BbINOSHAETCS B COOTBETCTBUN C M3MEPUTENBHOM
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CXEMOW, T.e. B COOTBETCTBUM C pacnpenerneHmemM ToYek U3MepeHns no
TpybGonpoBoaam KOHTPONMPYEMOW TEMNOCUCTEMBI.

AnroputMm pacyeta Konu4yecTBa TennoTbl AnA TennocucTeMbl 3a-
fAaeTcsa B 06LeM cryyae ¢ NoMOLLbHo Tpex (opMyI:

- dhopMynbl pacyeTa KonudecTBa TennoTbl B nogatowem Tpybonposoge
W1,

- dhopmynbl pacdeTa kKonmyecTBa TensnoTbl B obpaTHOM Tpybonposoae
W2;

- bopmynbl pacyeTa NnoTpebneHHoro (OTNyLWEeHHOro) KonmyecTsa Tenso-
Tl W3.

®opmynbl pacyeta W1 n W2 moryT 6bITb BbliOpaHbl U3 crieayroLero
Habopa, 3anoxeHHOoro B namatn TB:

W1(2) =0;

W1(2) = m; - h;

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

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

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

W1(2) = (mi—=mj) - (hk = hn),
roe i, j, k,n=20,1,...,6.

dopmyna pacyeta W3 MoxeT ObiTb BblbpaHa u3 cnegyroLero
Habopa:

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

KoMbuHupys BbllenpmeaeHHble opMyribl, MOXHO YCTaHOBUTL B
TCy anropuTMm pacdeTa, COOTBETCTBYIOLUN CTPYKType KOHTponupye-
MOW TennocucTeme.

CymmapHoe notpebrneHHoe (OTnyLIEHHOE) KOMMYECTBO TEMNMOThI
AN HEeCKoNbKMX Tennocmuctem W MOXeT BbITb paccynTaHo B COOTBET-
cTBUM ¢ bopMyron U3 cneaytoulero Habopa:

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

W = W31 - W33;

YW = W31 - W32;

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

W = W31 + W33,

YW = W32 + W33,

W =0,
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roe W31, W32, W33 — notpebrnieHHoe (OTnyLLiEeHHOE) KONM4eCcTBO Ten-
NoOTbl B NEPBOWN, BTOPOWN U TPETLEN TEMNOCUCTEME COOTBETCTBEHHO.

Kpome TOro, B TennocyeTymnke Ons Kaxgou TennocuctemMbl npeay-
CMOTpPEHa BO3MOXHOCTb 3afiaBaTb [0 4-X YCIOBUA pukcaumm Hanmyms
HelTaTHbIX CUTyaLMA N COOTBETCTBEHHO peakuumn Ha UX Hanuyue.

TCu obecneumBaeT xpaHeHue pe3ynbTaToB U3MEPEHUN BO BHYT-
pPeHHMX apxmBax. [JaHHble apXMBOB MOryT ObITb BblBEAEHbLI Ha AUcnnen
nmbo nepegaHbl MO nNocrnegoBaTeNibHOMY WHTeEPMency Ha BHellHee
YCTPOWNCTBO.

Mopsagok BBOAa ycrnosun ouKcaumm HeLwTaTHbIX CUTyauum n peak-
UMM Ha HUX, a Takke COCTaB U MOPSAOK apXMBUPOBaHUS MHOPMaL MK
npvBedeHbl B PyKOBOACTBE MO 3KCnyaTtauuMyM Ha TensnoBblYMCINTENDb
ncrnonHenna TCPB-027 .

Mpumep ucnonb3oBaHma TCY npu obcnyxuBaHumM Tpex Tennocu-
ctem npuseneH B MNpunoxeHun [

1.5.3. Pexxumbl ynpaBneHus

1.5.3.1. YnpaeneHue pabotor TCu B pasnuUuYHbIX peXumMax MOXET OCYLLECTB-
NATLCA C KnaBmaTypbl U OPraHNM3oBaHO C MOMOLLLI CUCTEMbI MEHIO U
OKOH MHAMKaLMK pa3HOro ypoBHS, oTobpaxaembix Ha gucnnee. Cucrte-
Ma ynpasfeHus U MHAMKaUUKW, a Takke MOpPsiAOK YCTAHOBKU pexuma
ynpasneHus npuvBeaeHbl B PO Ha TennoBblMMCAUTENb  UCMNOSTHEHUSA
TCPB-027 .

Ons ynpaBneHus padoton TCY BO3MOXHO TakKe MCMNOSib30BaHWME
nepcoHanbHOro KoMmnbkoTepa, Nogkm4YaeMoro no uHTepdencam
RS-232 (RS-485), Ethernet.

1.5.3.2. TennocyeTynK UMeET TpU pexuma ynpasrieHus:
- PABOTA — aKkcnnyaTtaumoHHbIN pexuM (pexnMm nonb3oBaTtens);
- CEPBUC — pexxnm noaroToBKM K aKCNsyaTauuu;
- HACTPOWIKA — pexxvMm 10CTUPOBKM 1 NOBEPKU.

Pexumbl oTnnyaloTcst ypoBHEM AocCTyna K MHgopmauun (MHOMUK-
pyemMon Ha pgucnnee wwvnu nepegaBaeMon Mo MHTepdencam
RS-232 / RS-485, Ethernet) 1 BO3MOXHOCTAMMU NO U3MEHEHUIO YCTaHO-
BOYHbIX NapamMeTpoB TENIIOCYETYNKA.

HanGonbLwmnmmn BoamoxHocTamu obnaaaet pexxum HACTPOWUKA. B
3TOM pexunme UHOULMPYKOTCA BCe napameTpbl U BO3MOXHa Moauduka-
LM BCEX YCTAHOBOYHbIX MapamMeTpoB. HaMeHbLIMMM BO3MOXHOCTAMM
obnagaet pexum PABOTA.

1.5.3.3. Pexxum PABOTA — aT10 pexum akcnnyaTtaumm TCY Ha obbekTe.

B pexume PABOTA nonb3oBaTenb MMeeT BO3MOXHOCTb NpocmaT-
puBaThb:

a) n3mepsiemMble 3Ha4YeHUsI NapamMeTpoB: pacxoda 06BbEMHOIro U MaccoBO-
ro, TemnepaTypbl, AaBMEHUs, MaccCbl, KONMYECTBa TENMOTbl, TENOBOK
MOLLIHOCTW, YaCTOTbl CUrHarna Ha UMMyNbCHOM BXOJE;

6) KOHUrypaLMOHHbIe NapamMeTpbl: Habopbl U XapakTePUCTUKN AaTYNKOB
ANsi BCEX «TOYEK» M3MEPEHUs:; MHAOEKCbl TemnepaTypbl U OaBreHus
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(HOMepa «To4vek» WM3MepeHWs), HasHavyeHHbIX ONA onpeaeneHus 3H-
TanbnNuu 1 NJIOTHOCTM BO BCEX PACYETHbIX «KaHanax»; anroputMbl pac-
yeTa; KpuTepuum u BUObl peakuun Ha HewlTaTHble CUTyauum BO BCeEX
TennocmucrTemax;

B) COOEPXXNMMOE apXmMBOB (4aCOBOrO M CYTOYHOrO) WM XXypHana OencTBumn

onepaTopa;

r) napameTpbl PYHKUMOHUPoBaHUA TCu:

- NOKa3aHNs YacoB pearibHOro BPpEMEHMU;
- NnapameTpbl cBA3M No UHTepdencam RS-232 (RS-485), Ethernet;
- 3Ha4YeHNs BpemMeHn HapaboTKn 1 NPoCToS;

- Hann4yne OTKa30B OaT4HMKOB B «TOYKax», CIriOB COCTOAHUA «KaHaliloB» U

TEenJIoCNCTEM,

A) NHpopmaumto o npudope:
- TEKYLLNA PEXMM YNpaBneHus;
- BEpCUN pPE3NZEHTHOrO NPOrpaMMHOro obecnevyeHuns gnst U3MepuTens u

BbIHUCITUTESA.

B pexnme PABOTA nonb3oBaTesib UMeET BO3MOXHOCTb MPOU3BO-
ANTb NOACTPONKY MPUBOpPHBLIX YacoB, yCTaHaBnvMBaTb CETEBOW agapec
TCuy un ckopocTtb paboTtbl no nHtepdency RS-232 (RS-485), ceteBble
agpeca ona pabotbl no uHTepdgency Ethernet, a Takke n3aMeHsTb egu-
HULUbI M3MepeHus Ons oTobpakeHnsa 3HadeHu 06BbEMHOro pacxopa,
Konu4yecTsa TennoTbl U TEMNNOBON MOLLHOCTMW.

1.5.3.4. Pexxum CEPBUC — 310 pexunm BBOAA (PYHKLMOHANbHbLIX NapaMeTpoB

a)

Tennoc4yYeT4nka B COOTBETCTBMUA C BUOOM KOHTPOJIMPYyEMbIX Tenriocu-
cTem.

B pexume CEPBUC pononHUTENbHO (MO OTHOLLUEHWUIO K PEXUMy
PABOTA) BO3MOXHO:

npocMatTpmBaTb cogepXmMmoe MeCA4YHOro apxmBa, 3Ha4eHnA aHTarnbnnn
N NITOTHOCTU;

6) npocmaTpuBaTb U UBMEHATD:
- Habop UCNONb3yeMbIX B «TOYKAX» U3MEPEHMS OATYMKOB N UX XapakTe-

PUCTUKM (3HAYEHUS] HOMMUHANBbHOW CTaTUYECKOW XapaKTepuUCTUKU npe-
obpasoBaHuga T, gnanasoH TOKOBOro Bbixo4a M MakcumarnbHoe pabo-
yee paBnenne T, koaddPUUMEHT NpeobpasoBaHMs 4YaCTOTHO-
nmMnyrnbcHoro Bxoga ans MNP);

- YCTaAHOBNEHHOE 3Ha4YeHWe nepenaga no BbICOTE MeXAy To4kon oTbopa

AaBlieHnda n MectomMm pasmMmeLlleHnA npeo6pasoBaTen;| OaBJ1IEHUA,

- MHOEKCbl TeMnepaTtypbl U OaBlieHnAaA Ond onpenerieHna SHTanbnmn m

NAOTHOCTMW, LOTOBOPHbIE 3HAYEHMS1 MAcCOBOrO pacxoda, TemnepaTtypbl
N AaBneHus;

- alroputMbl pacdeTa Terna, ycroBud (KpVITepI/II/I OLl,eHKI/I) n BUAbl peak-

LW Ha HellTaTHble CUTyauuu;

- MacwTab eanHUL, N3MEePEHNsl TENTOBOM MOLLHOCTU, KONMYecTBa Tenno-

Tbl U Macchbl (Mpy macwTabe 1:1 MCNonb3yTCA eauHULBI U3MEPEHUS
MBT, I'x/4 nnu Mkan/y, Tk wnu 'kan, T COOTBETCTBEHHO; NPU Mac-
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wrabe 1:1000 — egmHuubl namepenna BT, Tx/4 unn Tkan/yv, TLX unn
Tkan, KT COOTBETCTBEHHO);

- MOKa3aHnA 4YacoB pearibHOro BpemMeHu.

1.5.3.5. B pexxume HACTPOWKA BO3MOXHO npocMaTpuBaTb BCe napameTpbl
6€e3 NCKNYeHus.

B pexume HACTPOWKA gononHutensbHo Kk pexumam PABOTA u
CEPBWC moxeT npon3BoanTbCS:

- NoBepKa TensIoBbIYUCIUTENS, NPU KOTOPOK OCTUPYIOTCS KaHanbl n3me-
peHUs TemnepaTypbl U AaBneHus nytem BBeaeHust B TB cooTBeTCTBY-
tOLLMX MONPAaBOK;

- 04YMCTKa apXMBOB W XypHara OeiCTBU onepaTopa, a Takke obHyneHvne
NHTEerpanbHbIX 3HAa4YeHUA Macchbl TEMNOHOCUTENS U KONMYecTBa Tenso-
Tbl;

- BBOA, 3aBO/CKOro Homepa npubopa.

NMPUMEYAHUME. BpemeHa HapaboTKn, NpOCTOS U HewTaTHbIX CU-
Tyaunn oBHyNAKTCA NPU O4YUCTKE apXmBa.

1.5.3.6. PexvMm ynpaBneHusi TennocyeTymka 3agaeTcs kombuHaumen Hanuums /
OTCYTCTBMS 3aMblKalOLLMX NEPEMbIYEK HA KOHTAKTHbIX Mapax paspelue-
HUS MoaudUKaLMM KannmbpoBOYHbIX U PYHKLMOHAbHbLIX MapaMeTPOB.

[MopsaoK yCTaHOBKM PEXUMOB yrNpaBrieHUs yKka3aH B PYKOBOACTBE
no akcnnyatauum Ha TennobliumncnutTens «B3JIET TCPB» ucnonHeHus
TCPB-027.

1.5.4. O6ecneyeHue B3pbIBO3ALUTDI

1.5.4.1. B3pbiBo3awmta B Tennocyetymke «B3JIET TCP-M»  ucnonHeHus
TCP-027 (cm. MpunoxeHne E) no kaHanam namepennsa pacxoga obec-
neymBaeTCa MPMMEHEHMEM  B3PbIBO3ALUULLEHHbLIX PacXo4oOMepoB-
cyeTuMkoB ynbTpa3BykoBbiX «B3JIET MP», nmetowmnx PaspelleHvne Ha
npumeHeHne denepanbHOM CNYXObl MO 3KONOrMYECKOMy, TEXHOMOM-
yeckomy n atomHomy Haasopy NePPC 00-15455 ot 11.03.2005 r.

MapkunpoBka B3pblBO3aLLNTbI:
- 6nok uckposawmtHein (BU) — «[Exia]llBy;
- npeobpasosartenu anektpoakyctuyeckue (M3A) — «OExiallBT6 X».

1.5.4.2. B3pbiBO3awmnTa no KaHanam M3MepeHus TemnepaTypbl B Lenn Tepmo-
npeobpasoBartenen conpotmenenus «B3JIET TINC» obwero npumeHe-
Hna ¢ HCX 100 (Pt100) nnn no 3akasy 50001 (Pt500), yaoBneTsops-
towmnx TpeboBaHuam n.7.3.72 «[lpaBun yCTPOWCTBA 3NEKTPOYCTaHO-
BOK», obecneumBaeTcd npumMeHeHnem 6GapbepoB Uckpobe3onacHOCTH
BN-003 (OO0 «HIIK JleHnpomaBTOMaTUKa»), umetowmx PaspelueHve
Ha npumeHeHne PepepanbHON CNyxObl MO 3KONOrMYECKOMY, TEXHOSMO-
rmyeckomy n atomHomy Hagsopy NePPC 00-20982 ot 30.05.2006 r.

MapknpoBka B3pbiBo3awmThl 6apbepoB B-003: [Exib]IIC.
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1.5.4.3. Cymmaprle 3Ha4YeHnA eMKOCTU U MHOYKTUBHOCTU NNHWIA CBA3MN, onpe-

AensieMble TUNOM kabens u ero ANWHOW, He NpeBblllalT 3HaYeHUH,
AonyckaeMbix 6apbepammn UCKPO3aLLUTDI:

- NIMHMIK cBAa3m no pacxoqy: Co He 6onee 0,1 MkD; Ly He 6onee 0,5 MIMH;
- NMHMA cBa3n no Temnepatype: Co He 6ornee 1,0 Mk®; Lo He Gonee

1,0 MIH.

1.6. CocTaBHbIe YacTu nsgenvs

1.6.1. TennoBbIUNCNUTENb
1.6.1.1. TexHU4ecKne xapaKTepuCcTUKM 1 onmcaHme paboTbl TENOBbIMUCANTENS,

a TaKkke NopsAoK ynpasneHus UM npuBefeHbl B OKYMeHTe « TennoBbl-
yncnutens «B3JIET TCPB». WcnonHeHnns TCPB-027 . PykoBoacTBO No
akcnnyatauuun. Yactb |, 1I» B84-00-00.00-27 P3. TennoBbluucnnTenb
«B3JIET TCPB» wucnonHeHnns TCPB-027 npegctaenseT cobon Mukpo-
NPOLECCOPHbLIN  U3MEPUTENBHO-BBLIYUCIIUTENBHBIA  B5IOK  MOAYNbHOWM
KOHCTPYKLUWUKN C XXNOKOKPUCTANIMYEeCKUM rpapuyeckumMm UHONKaTOpOM n
KHOMOYHOW MaHernbio yrpaBneHus.

TennoBblYUCIUTEND BbINOSHSAET:

npeobpasoBaHme M 06paboTKy CUrHaNoOB, MOSYYEHHbIX OT NEPBUYHbIX
npeobpasosatenen (MNP, MNT v MA4);

- BTOPUYHYIO O6p860TKy N3MEPEHHDbIX 3HAYEHUN napameTpoB 1N BbI4UC-

NeHne TeNnoBbIX NapamMeTpPoB MO YCTaHOBMNEHHLIM hopMynamM pacyeTa;

- apXuBMpOBaHME N XpaHEHWe B SHEProHe3aBMCMMOW NaMaTu pesynbTa-

TOB M3MepeHI/IIZ, BbIYNCIIEHUN N YCTaHOBOYHbIX MapamMeTpoOB,

BbIBOA, N3MEPUTENBHOW, apXUBHOW, OMArHOCTUYECKON M YCTAaHOBOYHOM
nHdopmauumn Ha aucnnen XKKU n yepes nHrepenc RS-232 (RS-485),
Ethernet;

- ynpasrieHne AUCKPETHbIM BbIXOO0M;

aBTOMATUYECKMUIA KOHTPOMb U MHOMKAUMIO Hannyms HeMcnpaBHOCTEN B
TCY 1 HewTaTHbIX CUTYaUUN (HELITATHbLIX PEXMMOB paboTbl TEnmocu-
cTem).

XKW obecneunBaeT BbIBOA YeTbIpEX CTPOK andaBUTHO-LUMEGPOBON
nHdpopmauun npm 20 cumeonax B CTpoke. [leprnoa 06HOBNEHUS TeKy-
wen nHgopmauum Ha KKW coctaensieT 2 ¢. PaspsgHOCTb MHOMKaUUK
napamMeTpoB Ha Aucnree TensocyeTymka npueegeHa B Tabn. b.1.

1.6.1.2. HTepdencel npmbopa

lMocnepoBaTtenbHble UHTepdenchl RS-232, RS-485 n uHTepdeinic
Ethernet obecneuvBalOT BO3MOXHOCTb [[OCTyNa K M3MEPUTESbHbIM,
pacyeTHbIM W YCTAHOBOYHbIM nNapameTpam, BKroyas apxusbl. [lpu
3TOM BO3MOXHa MoAuMKaLMa YCTaHOBOYHbIX MapaMeTpoB, a Takxke
BBOZ C Liefbl0 UCNONb30BaHMSA B pacyeTax TeKyLlero 3Ha4yeHus Temne-
paTypbl HA WCTOYHWKE XOorogHoW BoAbl. [locnegoBaTtenbHble WHTEP-
dencobl nogaepxmatoT npotokon MODBUS, npuHATbIA B KavecTBe
cTaHgapTHoro B npudopax pupmbl «B3JTET».
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MocnepoBatenbHbl MHTEpdenc RS-232 MOXeT MCNonb30BaTbCS
ans:

a) pacneyaTkyM apXUBHbIX U TEKYLUMX 3HAYEHUI U3MePSiEMbIX NapaMeTpoB

Ha nNpuHTepe 4Yepe3 nepcoHanbHbl komnbioTep ([K) wnn agantep
npuHTepa «B3NET Ally;

0) cYUMTbIBaHUS apXMBOB C MOMOLLLIO apxXMBHOro cuutbiBatens «B3JIET

AC» AC[B-020;

B) HenocpeacTeeHHom cBA3n ¢ [1K:
- N0 Kabento npu gnvHe NHUK cBA3n 4o 12 m;
- M0 TenegOHHON SIMHUM C NOMOLLLID MOoAeMa UNu paguosiIMHUKM C NOMO-

LLIbIO PaaANOMOAEME;

- N0 NMHUK undpoBoK cBA3n ctaHgapTa GSM 900/1800 MI'y ¢ noMoLLbto

1.6.1.3.

aganTtepa cotoBon cBsa3n «B3JIET AC» ACCB-030.

[anbHOCTb CBA3U NO TeneOHHON NNUHUK, paguoKaHany n COTOBOW
CBS3M OMNpeaensieTcsa xapakTepuctukamm TenegoHHON NuHUK, paguo-
KaHana 1 KaHarna coToBOW CBSAA3M COOTBETCTBEHHO.

MocnepoBaTtenbHbin UHTEpdenc RS-485 obecneumBaeT cBsA3b MO
Kaben B rpynne n3 HeCKONbKNX abOHEHTOB, OAHUM U3 KOTOPbIX MOXET
6b1Tb MK, npu gnvHe nuHum ceasm go 1200 m. Mpu Hanuuum B rpynne
npubopoB pasHbIX MpPoM3BOAUTENEN AN B3aMMHONO COrfiacoBaHus
NPOTOKONIOB OOMEHa MOXET MCNONb30BaTbLCA adanTep CeTeBbIX NPOTO-
konoB «B3JIET AC» ACI1B-010.

MoakntoyeHne agantepa cotoBon cea3nm ACCB-030 k nHrepdgency
OAMHOYHOro Npubopa nnn K NMHUM CBA3M rpynnbl NPUGopoB AaeT BO3-
MOXHOCTb NepefaBaTb MHPOPMAaLMIO MO KaHany COTOBOM CBSI3W, B TOM
yncne n B VIHTEpHeT.

Mcnonb3ys kaHan COTOBOM CBA3WM MOXHO Ha 6ase nporpammHOro
komnnekca «B3JIET CIl» opraHu3oBbiBaTb AUCNETYEPCKYO CeTb ANS
MHOMMX OOWHOYHBLIX U rpynn NpMOOPOB Kak OAHOTUMHbLIX, TaK U pPasHo-
TUMNHbBIX MO HAa3HAYEHWUIO.

CkopocTb obmeHa no uHtepgencam RS-232 n RS-485 ot 2400 go
19200 boa yctaHaBnueaeTtca B npubope.

BHUMAHUE! He ponyckaetcsi ogHOBpeMeHHOe NMoaKnyeHne
M ucnonb3oBaHue nHtepdencos RS-232 n RS-485.

NHTepdenc Ethernet moxeT ncnonb3oBaTbCca ANs obmMeHa gaHHbI-
Mu Yyepe3 NHTepHeT mexay npubopammn nokanbHON CETU U yaaneHHbIM
KoMnbloTepoM (KomnbtoTepamm). OBMeEH OCyLLEeCTBNAETCA Yepes L3
nokanbHON ceTn, MetoLLnin cobcTBeHHbIN (rnobanbHbin) IP-agpec. Mpu
obmMeHe [aHHble ynakoBbIBalOTCA B CTek npoTokonoB Ethernet / IP /
UDP / TFTP / Modbus. MNMogaepxnBaetca takke npotokon ARP (Ether-
net / ARP), koTopbin ucnonb3dyetca ans onpegeneHns MAC-agpeca
yana no IP-agpecy 3anpoca.

[VCKPEeTHbIW BbIxog MOXeT paboTaTb MO0 B Y4aCTOTHO-MMMYIIbCHOM,
NGO B NTOTMYECKOM PEXMME.
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B yacToTHO-MMNYNbCHOM pexume 4actoTa CcrneaoBaHUs UMMNYMb-
COB MponopLuMoHanbHa 3HaveHuno BblibpaHHOro napameTpa B Avana-
30He 31-3000 lNy. CKkBaXXHOCTb UMMYNbLCOB PaBHa 2.

B nornyeckom pexunmMme curHan Ha Bbixoge n3MeHdaeT CBOE COCTOA-
HWe No 3agaHHbIM YCIOBUAM.

1.6.1.4. YacTOTHO-MMMYJSIbCHbIE BXOAbI NpefHa3HavYeHbl ANA NOAKMYeHUs npe-
obpasoBaTenen pacxoga pasfuyHbIX TUMOB C YaCTOTHO-UMMYSbCHBIM
BbIXo4OM. KOHCTaHTbl Npeobpa3oBaHmst YHaCTOTHO-MMMNYSbCHBIX BXOA0B
MoryT ycTtaHaBnuBaTtbca B npegenax 0,01...2000 vmn/n ¢ warom
0,01umn/n.

1.6.1.5. Nlornveckun Bxog DIR1 npegHasHaveH ans npuema curHana Hanpasre-
HUSA NOTOKa OT NpeobpasoBaTtens pacxoaa.

[MporpamMmMHO norM4yeckuin Bxoa MoxeT BblTb TGO OTKNoYeH, Nnbo
HacTpOEeH Ha NpuYeM curHana, UMeroLero BbICOKUA UMW HU3KUIA aKTUB-
HbI YPOBEHb.

[ns npuema curHana HanpaeneHus notoka sxog DIR1 yctaHaBnu-
BaeTCH B NACCUBHbIN PEXUM pasMblkaHMEM KOHTaKTHbIX nap J13-J18.

BHUMAHWE! Ecnu nornyecknn BXxopn BKNKOYEH, TO KOJINYECTBO
KOHTPONMPYEMbIX CUCTEM MOXET ObITb He Gonee ABYX.

1.6.1.6. PesynbTaTbl UISMEPEHUN U BbIYUCIIEHN 3aNUCLIBAIOTCA BO BHYTPEHHME
apXxvBbl: 4acOBOW, CYTOYHbIA UM MECSYHbIA, MMelLwme OLMHAKOBYHO

CTPYKTYPY.
My6bvHa apx1MBOB COCTaBNsET:

- yacosoro — 1500 npeabiaymx Yaca (62,5 npeablayLmx cyTok);
- CYTOYHOro — 366 npeablayLUnX CyTOK;
- Mecsi4HOro — 48 npegblayLmx Mecaues.

[laHHble apx1BOB MOryT ObITb NMMOO BbIBEAEHbI HA Aucnnen (kpome
MeCsi4HOro), NMnbo nepedaHbl NO NocnegoBaTeNnbHOMY MHTEPdENCY Ha
BHelLLUHee YCTPOUCTBO.

1.6.1.7. lNpouecc moandmKaunm 3Ha4YeHNUN HaACTPOEYHbIX NapamMeTpoB (UKCU-
pyeTcsa B XypHane ge/CTBUA onepaTopa, cogepxaiwem go 2000 sanu-
cen.
3anucu xXypHana gencTBui onepartopa, Kak U 3Ha4YeHns apxnuBupy-
€MbIX NapamMeTpoB, XPaHATCA B 3HEProHe3aBMCMMOW NaMATU U coxpa-
HAOTCA AaXe B Crlydae OTKIHYEeHUs anekTponuTaHusa npudopa. ame-
HEeHne w/unu ypaneHne OTAeSbHbIX 3anucen XypHana OenCTBUM He-
BO3MOXHO.

1.6.1.8. Bug TennosblumMcnnTena npusegeH Ha puc.A.1.

Kopnyc TB ucnonHeHns TCPB-027 BbinonHeH M3 meTtanna u co-
CTOUT M3 OCHOBaHWA — MOAynsa KOMMyTauuum u cybbrnoka obpaboTku
AAHHbIX.

BHyTpn mMoaynsi koMMyTauum ycTaHoBMeHa KOMMYyTaLUMOHHas nna-
Ta, C MOMOLLbI KOTOPOM OCYLUECTBISIETCA MOAKNIOYEHNE BHELLHUX
YCTPOWCTB K TEMMOBLIYUCIUTENIO.
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Ha nuueBon naHenn cyb6noka o6paboTkm AaHHbIX HaxogAaTcs
KKW v knaBuatypa.

1.6.2. NpeobpasoBaTtenu pacxoaa

B kauectBe [P B coctaBe TC4 MoOryT ncnonb3oBaTbCa criegytoLmne

nagenunsa pupmol «B3JTET»:

- AneKTpoMarHuTHble pacxogomMepbl-cHeTunkn (AMP) «B3JTET OP»;
- yNbTpa3sBykoBble pacxogomepbl-cyeTunkn (Y3P) YPCB «B3NET MP».

OnucaHne npuHUMNa OENCTBUS N TEXHUYECKME XapaKTepUCTUKU
nepeuncneHHbix MNP npuBegeHsl B cooTBeTcTBYyOWEN I/.

OnuHa nuHnn ceasm Y3P — TB n SMP — TB moxeT 6biTb A0 300 M.
Kpome Toro, B kayecte NP moryT ncnonb3oBaTbCsa criegyrouime pac-
XOOOMEpPbI C Yy4ETOM METPONOrMYECKNX XapaKTEPUCTUK U NapamMeTpoB
nmnynbscHoro Beixoga: B3AMNC-CP, BANC-TU, MNb-2, BCT, BMI, OCBW,
PY-2, CBOM, BPTK, PM-5, NMP3M, TOM, SKM, SONOFLO, VA, ETHI,
Cosmos WP, UFM.

MakcumanbHasa anvHa cesasu TB ¢ ykasaHHbiMu [P onpegensietcsa
TEXHUYECKMMU XapaKTEPUCTUKAMM UCNOSb3YEMOro pacxogomepa.

B kadectBe 1P B ogHOM TensiocHeTyYnKe MOryT MCMNOSib30BaTbCS

pacxoaomepsbl pa3nnyHblX BUOOB N TUMOB.

1.6.3. NpeoGpa3oBaTenu TemnepaTypbl

B coctaee Tennocyetymka B kadectBe 1T MOrytT mcnonb3oBaTbCA
nogobpaHHblie B napy TepmonpeobpasoBaTeny CONpOTMBIEHMS NnaTu-

HOBbIE:

- obnagatowmne oOHOW M3 HOMMHAIbHbIX CTaTUYECKUX XapaKTepPUCTUK
npeobpasoBaHus, ykasaHHbIX B Tabn.3;

- "metoLwme TpebyemMble METPONOrMYECKNE XapaKTEPUCTUKN;
- obecneumBaroLme NOAKNIYEHNE NO 4-NPOBOOHON CXEME;

- yaosneTtBopdowme ycrnosmudamM rpMMeEHEeHA.

Tabnuua 3

HomMuHanbHoe 3HayeHue
conpoTueneHusa
TepmonpeobpasoBartens
npu 0 °C, Ry, Om

YcnoBHoe 0603HayeHne HCX

no MOCT 6651-94

no MOCT 6651-2009

TepmonpeobpasoBaTenu nnaTMHOBbIE

100 100M, Pt100 W, = 1,3850 Pt100 o = 0,00385. °C*
Pt'100 Wi =1,3910 100N ¢ =0,00391- °C*
500 500I1, Pt500 Wi = 1,3850 Pt500 o = 0,00385. °C*
Pt'500 Wi =1,3910 500N o =0,00391-°C*
1000 10001, Pt1000 W;go = 1,3850 Pt1000 « =0,00385-°C*
Pt'1000 W,g = 1,3910 1000M @ = 0,00391- °C*
TepmonpeobpasoBaTenu MegHble

50 50M, Cu50 W, =1,4260 -
Cu'50 Wi =1,4280 50M o =0,00428. °C *

100 100M, Cul00 Wi =1,4260 -
Cu’'100 Wi =1,4280 100M o = 0,00428- °C*
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MPUMEYAHWE. MMpu ncnonb3oBaHUn B KOMMMEKTE C TENSOBbIYNC-
nutenem TepmonpeobpasoBaTenen ConpoTUBIIEHUS MeOHbIX C HOMU-
HalnbHbIM 3Ha4YeHneM Rp=50 OM MeTposiormyeckme xapakTepucTukm He
rapaHTuMpyTCS.

MoryT ucnonb3oBatbcs MT tuna «B3JIET TIMC», KTC-b, KTCTI1-H,
KTATP, KTCM-P, KTCMP-001, TMT-1(-15), TMNT-1(-15), TCIM-P, MeT-
paH-205.

1.6.4. NMpeoGpa3oBaTtenu paBneHus

B cocraBe Tennocyetynka moryt ObiTb ucnonb3oBatbl N[ pasnuy-
HOro TWUNa, M3MepsiwmMe OTHOocUTEeNbHOe (M30bITOYHOE) AOaBrieHue,
nMmewLme yHUMUUMPOBAHHLIM TOKOBLIM BbIXO4 B AnanasoHe 0...5,
0...20 unn 4...20 MA n oTBevatomne 3agaHHbIM TpeboBaHMAM MO TOY-
HOCTW W YCOBMAM NpUMeEHeHNs, B ToM Yucne: MetpaH-100, MI1, MIM1,
MM2, MM3, 4341-242 «JUMO», KPT, Nan-M, COB-U-A, KOPYH[,
415-0.

Mpn TMNnoBon noctaeke ucnonbayetca N Tuna CAB-UN-A 3A0 HIK

«BUM» ¢ nanbonbwmum gasnenHnem 1,0 nnm 1,6 MlMa. Bua COB-U-A
npueeaeH B [NpunoxeHun A.

MakcnmanbHas anuHa ceasu TB-T[ onpepenseTtca TeXxHU4eCKMMU
Xapaktepuctmkamun ncnonssyemoro N v Buga kabens ceasu.

Mutanue MO moxeT ocylwecTBNATLCA Kak OoT TB, Tak n oT oTaernb-
HOrO MCTOYHMKA NUTaHUS. BCTPOEHHLIM NCTOYHUK obecnevnBaeT nuta-
Hue wectun M4 tvna COB-U-A.
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1.7. MapkupoBKa n nnomébupoBaHue

1.7.1. MapkupoBka Ha nuueBon naHenn TB cogepxut ero obosHayeHue u
HaMMeHoBaHWe, TOBapHbIN 3HaK MNPeanpUATUA-U3roTOBUTENS, 3HaK
yTBEPXAEHUS TUNa cpencTBa naMepeHusi. 3aBoLCKOM HOMepP yKasaH Ha
LWnnbanke, 3akpenneHHoM Ha Kopniyce TB.

1.7.2. CocTaBHble 4YacTu TEMNNOCYETYMKA UMEIOT MAPKUPOBKY HAaMMEHOBaHMUS
(0603Ha4YeHNa) cocTaBHOM 4YacTu, TOBapPHbIN 3HaK MpeanpuaTUS-
N3roToBUTENS, 3HAK YTBEPXKOEHUS TUNa CpeacTBa U3MepeHus 1 3aBoj-
CKOro Homepa. BoamoxkHa gononHuTenbHas MapkMpoBKa MOPSIAKOBOrO
HOMepa — NpUHaAeXHOCTb NpeobpasoBaTenisi COOTBETCTBYOLEMY Ka-
Hany M3MepeHus 4aHHoro napameTpa.

CocTaBHble 4acTu TennocyeTymka, UMeKLLero B3pbiBO3aLlLNLLEH-
Hbl€ KaHallbl U”AMEPEHNA, MMET MaAPKUPOBKY B3pPbiBO3aLLNTbI U MITOM-
6|/Ipy}OTCFI B COOTBETCTBUUA C Sﬂ, Ha COCTaBHbIE YaCTHW.

1.7.3. MNocne noBepkn NomMOMpyeTcsl KOHTaKTHas napa paspelueHus Moau-
dukaumm kannbpoBo4HbIX NapameTpoB TB, a Takke oguMH M3 BUHTOB,
ckpennawwmn cydbnok obpaboTkn gaHHbIX. NS 3aWnTbl OT HEecaHK-
LMOHMPOBAHHOIO OOCTyna MNpuv TPaHCMOPTUPOBKE U XPaHEHUM MOryT
naomomnpoBaTbCA ABa COEAMHUTENbHLIX BMHTA CO CTOPOHbLI NULIEBON
naHenu TennoBbIYNCINTENS.

1.7.4. Tlocne MOHTaxa M NpoBepKU (PYHKUMOHMPOBAHUS TeEMocHeTYNKa Ha
obbekTe MoryT 6bITb ONOMOMpoBaHbI:

- KOHTaKTHaa napa paspeLueHns MO,D,I/I(bI/IKaLMI/I (byHKLI,I/IOHaJ'IbeIX napa-

meTpoB TB;

- NnpeobpasoBaTenu pacxoga U BEHTUNM GannacHbIX NMHUA, 06X0aALWmnX
Mne;

- npeobpasoBaTenu Temnepatypbl — kopnyc 1T BmecTe ¢ Tpybonposo-
AOM;

- npeobpasoBaTenun AaBneHnst — BEHTUNb, otcekarowmn MM, a npu Heob-
XOOUMOCTM KpblLLKa MOHTaXXHOW KOPOBKKU 1 KOpNyC gaTyuka.

1.7.5. [na sawuntel oT HEeCaHKUMOHNPOBAHHOIO AOCTyMna npwu 3Kcrjiyataunn
MoryT ObITb OI'IJ'IOM6I/IpOBaHbI ABa CoOeaMHUTESIbHbIX BUHTA CO CTOPOHbI
NUUEBON NaHenun TensIOBbIYNCTINTENS.
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2. NICNOJIb3OBAHUE NO HASHAYEHUIO

2.1. 3kcnnyaTtayuoHHble orpaHU4YeHus

21.1.

21.2.

2.1.3.

21.4.

2.1.5.

OkcnnyaTtauma TCY gomkHa Npou3BOAUTLCS B YCIOBMAX BO3L4ENCTBY-
IOWMX (PaKTOPOB, HE MNPEBbILIAWMNX OONYCTUMbIX 3HAYEHWI, OroBO-
PEeHHbIX B HacTosawen /.

KauecTtBO TennoHocutens (HannumMe u KOHUEHTpauus B3BeCENn, NocTo-
POHHUMX XNOKOCTEN U T.M.), @ TakKe COCTosHMe TpybonpoBoaOB Tenso-
CUCTEMbI HE OOSMKHbI NPUBOAUTL K MOSIBIIEHUIO OTNIOXEHUN, BINSAIOLLINX
Ha paboTOCNOCOBHOCTL U METPONOrMYECKME XapakTEPUCTUKKN nNpeobpa-
3o0BaTenen pacxona, temnepaTypbl U/vnu gaBneHus.

BHUMAHMUE ! [1ns o6ecneyeHuns pabotocnocobHocTn TCY ¢ anek-
TpoMarHuTHbiMK 1P B Tennocucteme ¢ yronbHbIM UNbLTPOM HEObXOo-
AMMO CneauTb 3a NCNPaBHOCTLIO YroNbHOro hmnbTpa.

HeobxoauMOCTb 3allMTHOrO 3a3eMrieHust onpegensieTcsa B COOTBET-
cTBuM ¢ TpeboBaHuamu rmasbl 1.7 «[1paBun yCTponcTBa anekTpoycTta-
HOBOK» B 3aBMCMMOCTUN OT HaMNpsiKeHUs NUTaHWUS U YCIOBUIN pasmelLe-
HUA npubopa.

MoHTax K BbINOMHEHVE 3a3emrieHns GapbepoB MCkpobe3onacHo-
CTU 1 GNOKOB UCKPO3ALUTHBIX AOMKHbI ObiTb BbINOMHEHLI B COOTBET-
ctBun ¢ O[] Ha B3pbIBO3ALLMLIEHHOE WUCMOMHEHME pacxogomepa U Ha
BGapbepbl MCKPOOE30NacHOCTM KaHaNoB N3MepPeHNa TemMmnepaTypbl.

MonHuesawmTta obbekTa pasmelleHns npubopa, BbINOMHEHHAs B CO-
oTBeTCTBUMN C «MHCTpyKUMEn NoO yCTPOMCTBY MOSTHME3ALWMUTbI 34aHUN,
COOPYXEHUA W MPOMbILWNEHHbIX KOMMYyHuKauuny CO153-34.21.122-
2003 (ytBepxaeHHon [lpukazom MwuHaHepro Poccun Ne280 ot
30.06.2003) npegoxpaHseT npubop OT BbIXOA4a U3 CTPOS NPU HaNMYnn
MOJSTHMEBbIX pa3psao0B.

To4yHasa n HagexHas pa60Ta MNP obecneunBaetcs npn BbINOJNTHEHUAN B
MecCTe X YCTaHOBKU crieayrLnx yCJ'IOBI/IIZZ

Ha Bxoae 1 Bbixoge MNP gomkHbl 6bITb NPAMONMMHENHBIE YYacTKn Tpybo-
nposoga c¢ Dy, pasHbim Dy NP, aonuHon B coOoTBETCTBUM C TpeboBaHM-
amun 31 Ha aaHHbIK TUn IMP;

- OTCYTCTBME CKOMIEeHNs BO3ayxa B TpybonpoBoae;

2.1.6.

AaBneHue TennoHocuTens B TpybonpoBode OOMKHO UCKMYaTh raso-
obpasoBaHue;

Tpybonposog npu padote TCY Bcerga AoMmMKeH OblTb 3anOSfTHEH XUAKO-
CTbiO (TEnnoHocUTENeMm);

HaNPsPKEHHOCTb BHELLHEero MarHUTHOro Monisi He AOMMKHA NpeBbillaTb
40 A/m.

CkopocCTb NOTOKa TennoHocuTensa B MecTtax yctaHosku [T He gormkHa
npesbiwatb 4 M/c. Ana ncnonb3oaHusa MNT Ha 6onee BbICOKMX CKOPO-
CTAX NoToKa TpebyeTca NpUMeHeHue 3alUTHbIX MMIb3 C COOTBETCTBY-
IOLLUMIN XapaKTepUCTUKaAMM.
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2.1.7. laBneHue B TpybonpoBoae He JOIMKHO NpeBbIWaTh NnpeaenbHoe aony-
CTMMOe€ 3HayeHune Ansa ucnonbdyemoro N gaxe KpaTKOBPEMEHHO.

2.1.8. TpeboBaHus K ycroBusiM 3Kcnnyataumm n BblOOpy MecTa MOHTaxa,
npvBegeHHble B HacToswen Jf1, yunTbiBaloT Hanbonee TUNUYHbIE dak-
TOpbI, BAMSOLWME Ha paboTy Tennoc4eTYMKa.

Ha o6bekTe akcnnyataumMm MoryT CyLLeCTBOBaTb MUIN BO3HUKHYTL B
npouecce ero aKkcnnyatauum daktTopbl, He nogaalwmnecs npeasapu-
TEeNbHOMY MPOrHO3Y, OLEHKE UM NPOBEPKE, U KOTOPbIE NPOM3BOAUTENb
He MOr y4yecTb npu paspaboTke.

B cnyyae nposiBneHusi nogobHbIX hakTopoB crieqyeT HanuTu uHoe
MEeCTO 3KcCnnyaTauuu, rae AaHHble akTopbl OTCYTCTBYIOT MUINM He OKa-
3blBAIOT BMUSHNUS HA paboTy nagenus.

2.2. Mepbl 6e30nacHOCTU

2.2.1. K paboTte c nsgenvem gonyckaetca obcnyxuarowmi nepcoHarn, nsy-
YMBLUMIA SKCMIyaTaUNOHHY0 AOKYMEHTaUM0 Ha U34enMe u ero coctas-
Hble YacTu.

2.2.2. Mpn noarotoBke WM3Aenust K UCMOMb30BaHUIO AOMKHbI coGnoaaThbes
«MpaBuna TexHWYEeCKOW IKCMyaTauum 3neKTpoycTaHOBOK noTtpebute-
nen» n «MexoTpacneBble npasuna no oxpaHe Tpyaa (Mpasuna 6es-
OMacHOCTW) NpK 3KCMyaTauum aNekTpoyCTaHOBOKY.

2.2.3. lNpwn npoBeaeHun pabot ¢ TCY onacHbIMK bakTopamu ABMAKOTCA:

- NepeMeHHOe HanpskeHue c Oe/CTBYLWMM 3HavyeHnem o 264 B ya-
ctotom 50 lu;

- AaBneHne B Tpybonposoae Ao 2,5 MMMa;
- Temnepatypa tennoHocutens (tpyéonposoga) oo 180 °C;

- WHble dhakTopbl, CBA3aHHble CO cneuudukon n npodunem obbekta
YCT@HOBKU M34Eenusi, B TOM YUCFe — BO3MOXHOCTb Hanun4uusi B3pbIBO-
OMacHOW 30HbI.

Mpn npoBeaeHnn paboT cregyeT PyKOBOACTBOBATLCA NpaBuiamm
n HopMmamu TpeboBaHMn NO0 6€30NacHOCTUN BbIMNONHEHNSA paboT Ha KOH-
KpeTHOM obbekTe.

2.2.4. 3anpelaetca ncnonb3oBaTb anekTpomarHuTHele [P npu gasneHun B
TpybonpoBoge 6onee 2,5 Mla.

2.2.5. B npouecce paboT No MOHTaxy, NyckoHanagke WUnvM pemoHTy Tenso-
cyeTyMKa 3anpeLLaeTcs:

- Npon3BoaAnTb NMOAKIKYEeHUA K anI60py, nepekn4yeHna pexmmMmoB Uin
3aMeHy aneKkTpopagnoarieMeHToB Npu BKIMIOYEHHOM NMUTAHUN;

- MPOU3BOAMTL 3aMeHYy COCTaBHbIX YacTel TenriocyeTymka A0 MOSHOro
CHAATUS JaBNeHUst Ha yyacTke TpybGonpoBoaa, rae npoussoasTcs pabo-
Thl;

- MCMONb30BaTb HEWCMpPaBHbIE 3NEKTPOPaaNONPUOOpPLI, SMEKTPOUHCTPY-
MEHTbl NMMB0 6e3 NoAKNIYEHNST X KOPMYCOB K MarncTpanu 3awmuTHOro
3a3eMrieHmns (3aHyneHus).
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2.2.6. PaboTbl BO B3pbIBOONACHbIX 30HAX HEOBXOOUMO BECTU C y4eTOM Tpe-
6osaHui rnaebl 7.3 «[1paBun yCTPONCTBa 3NEKTPOYCTAHOBOKY, rMaBbl
3.4 «[MpaBun TEXHNYECKON IKCMNnyaTaumm 3NEeKTPOyCTaHOBOK NoTpebu-
Teneny, JKCnayataunoHHOMW AOKYMEHTauuen Ha B3pblBO3alUULLEHHOE
ncrnonHenne pacxogomepoB «B3JIET MP» n Gapbepbl nckpobesonac-
HOCTM TepmonpeobpasoBaTenen.

2.3. MNoaroroBKa K MCNonb30BaHUIO

2.3.1. MoHTaxx TC4 pormkeH nNpoBOAMTbLCS B COOTBETCTBMM C AOKYMEHTOM
«Tennocyetunk-pernctpatop «B3JIET TCP-M». UcnonHeHnne TCP-027.
NHCcTpykums no moHTaxy» B76.00-00.00-27 UM, a Ttakke 31 Ha BXxo-
Adwme yctponctea. MoOHTaX JOMMKeH NpoBOAUTLCS crneunanmn3npoBaH-
HOW opraHusaumen, UMerLLlen NpaBo Ha BbIMOMIHEHWE AaHHOro BuAa
paboT, Nnbo npeacTtaBUTENS MU NPEANPUATUA-U3TOTOBUTENS.

2.3.2. I'Ip|/| noaroToBKe U3oenuns K UCrnosb30BaHMO OOMKHO ObiTb NnpoBEPEHO:

- npaBunbHocTb ycTaHoBku MNP, MT n N[ B cooTBETCTBMM C BblIOpaHHLIM
anroputmom pabotel TC4y. CooTBeTcTBME nNpeobpasoBaTtens Homepy
TOYKM U3MEPEHUs JaHHOro napameTpa MOXHO NPOBEpUTb MO NOAKIO-
YEHMI0 K COOTBETCTBYIOLLEMY 3MEMEHTY Ha KOMMYTaLMOHHOW nnaTe.
Cxema nogkntodeHna TCY n pasmMeLLeHne aNneMeHToB KOMMyTauun Ha
mMoaynax TB npyvBedeHbl B UHCTPYKUUU MO MOHTaXY;

- HanM4ue npu Heob6xoANMOCTH 3aLLUTHOrO 3a3emMrieHmns (3aHynenus) TB;

- NPaBUNIbHOCTL MONOXEHUs1 BeHTUnen, otcekatowmx MNP wn T (oHwn
AOIMKHbI ObITb B MOSMOXEHNN «OTKPLITOY);

- NpaBUbHOCTbL YcTaHoBKM NP B COOTBETCTBUM C HamnpaBrieHMEM NoToKa
TennoHocuTens B TpybonpoBose;

- Hannm4me m cooTBEeTCTBUE HaNpAXeHUA nnuTtaHnA TennocyeTdymka m co-
CTaBHbIX YacTen Tpe6yeMbIM TEXHUYECKNM XapaKTepUCTuKam,

- Nogknt4YeHne aononHUTeNnsHoro obopyaoBaHus (KomnboTepa, Mogema
W T.0.) B COOTBETCTBUN C BbIOPAHHOW CXEMON.

2.3.3. Tennocuyetunk «B3NET TCP-M» npu nepBoMm BKMOYEHUM UM nocne
ANUTENbHOro nepepbiBa B pabote rotoB K akcnnyaTtauumn (Npu oTcyT-
CTBUWM OTKA30B U HeLTaTHbIX CUTyauuin B cUCTeMax) nocne:

- 30- MMHYTHOrO Nporpesa pacxo4oMepoB;

- 30- MMHYTHOWM MPOMbIBKM 3M1EKTPOMArHUTHbIX 1P MOTOKOM XWOKOCTH;

- MOSIHOrO MpeKpaweHns OAMHaMUYEeCKUX rmapaBnn4yeckux npoueccoB B
TpybonpoBoae, CBA3aHHbIX C perynmpoBaHMeM MnoToka TENSIOHOCUTENs

(paboTbl Ha TpybonpoBoae CO CNMBOM TEMSOHOCUTENSA, NEepeKpbiTUE
NMoTOKa TENSIOHOCUTENS U T.M.).
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2.4. NMopsapok paboTbl

2.4.1. MNocne BkntoYeHnss Nnpubopa Ha gucnnee nHanuupyeTcs nHdpopmauns
o npubope n Bepcum nporpammMHoOro obecneyeHusi, 3aTeM — MHpopma-
LUMs O NPOXOXAEHUM Ha4vanbHOro caMokoHTponst npubopa. o 3aBep-
LUEHMIO CaMOKOHTPOMS Ha aucnrnee oTobpakaeTcsi OCHOBHOE MEHIO.
BBedeHHbIM B akcnnyaTauuio TennocyeTymk paboTaeT HenpepbiBHO B
aBTOMATUYECKOM pexnme.

PaboTta nonb3oBaTens ¢ TENAIOCYETYNKOM MOXKET OCYLLeCTBIATbCA
nmbéo ¢ NOMOLLbIO KrnaBuatypbl U gucnresa, nnMbo ¢ NOMOLLbIO nepco-
HaJIbHOIro KOMMnbkoTEpPA.

2.4.2. CunTblBaHNE TEKYLUMX 3HAYEHUIA U3MEPSIEMbIX MApaMETPOB, a TaKkKe
COOEPXMMOro apxXmBOB UM XypHana AeUCTBUM onepartopa MOXeT OcCy-
wectenatecsa ¢ gucnnea TCu, a Takke no uHTepdencam RS-232,
RS-485 nnu Ethernet.

BHUMAHUE! Ha gucnnee XKW moxeT HabnogaTbCsl HEYCTOMYM-
Bad MHAOMKAUMSA TeKyLlero 3HayeHus pacxoga B crnyyae W3MEHeHWi
pacxoga, CBsi3aHHbIX C MYyCKOM, OCTaHOBOM WUIM PErynmMpoBKON MOTOKa
TENNOHOCUTENS, a TaKkKe MPU 3HAYEeHUM pacxoda HWXKE HauMeHbLUEero
ansa ucnonbdyemoro tuna [lNP. HeyctoMumBoCTb MHAMKAUMM pacxoda
npu Pes3kUx M3MEHEHUSIX UMM MarblX 3HAYEeHUsIX pacxoda CBs3aHbl C
nepunogom o6paboTknm MHOpMauuK, BbIBOOAMMOW Ha AUCMNEN, U He
BNusieT Ha paboTy cyeTynKoB o6beMa TENNOBLIYUCTIUTENS.

2.4.3. Ina dopMnpoBaHnA OTYETOB BO3MOXHO WCMONb30BaHWE TONbKO TeX
apXMBHbIX AaHHbIX, KOTOpble 3anucaHbl N0 UCTEYEHUID KaneHOapHbIX
CYTOK C MOMEHTa nocnegHero nepekntoyveHns n3 pexmma CEPBUC B
pexum PABOTA.
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2.5. Bo3MOXHble HeMcnpaBHOCTHU

2.5.1. B npouecce yHKUMOHUPOBAHUA TennocyeTymka npon3sBoguTca aua-
rHoctuka coctosanua TB, NP, MT wn MNO. ®akt BO3HUKHOBEHUA HEUC-
NpPaBHOCTU OTOOpaxkaeTcs B CNoBax COCTOSIHUS KaHanoB W Tensiocu-
ctem (MpunoxeHwne B).

2.5.2. Npn BO3HMKHOBEHUWN OTKa3a JaTyMKka B MEHIO COOTBETCTBYHOLLEN TOYKM
namepeHna pagom c obosHayeHnem napameTpa nosiBUTCA Haanucb
OTtKka3 gaT4ymka, a B cTpoke OTKa3sbl 4aTYUKOB BbICBETUTCS 0603Haue-
Hue oTkasaBwero gatyuka: P — pacxoga; T — Temnepatypsbl, [ — nas-
neHus.

O,D,HOBpeMeHHO B CloBax COCTOAHUA COOTBETCTBYHOLLUNX MEHIO Ka-
Han n TennocucTema NosiIBATCA OTMETKN O HanNM4ymMm oTkasa.

2.5.3. Npn BO3HUKHOBEHUN CcOOs1 NMBO OTkasa B pabote TCY Heobxoammo
ANs NPOBEPKM MPOU3BECTM Nepesanyck npubopa nyTemM KpaTKOBPEMEH-
HOrO OTKITHOYEHUS NUTaHKUS.

2.5.4.Tpn oTKase OAQHOro M3 AaTyMkoB cornacoBaHHon napbl [T gormkHa
npoun3BoanTLCS 3aMeHa 0bomx npeobpasoBaTenen cornacoBaHHOW na-
pbl.

2.5.5. MNpwu otcyTCcTBUMN CBEYEHMS nHaukaTopa Ha TB Heobxoammo npoBeputb

HanMune HanpsbkeHUs NUTaHuMs NGO 3aMeHUTb NPeaoXpaHUTENb HO-
mMuHanom 1,0 A Ha 3agHen cTeHke Moayns U3MepuTensi.

2.5.6. Ecnn gencteug, npeanpuHATbie B COOTBETCTBUMN C YKa3aHHbIMU BbilLE
pekoMmeHgaunamm, He rnpmBerin K BOCCTaHOBJIIEHUIO Hopmaanon paGo—
Tbl U3genuad, cnengyet O6paTI/ITbCFI B CepBMCHbIIZ LEeHTpP (perMOHaanoe
I'IpeLI,CTaBVITeJ'IbCTBO) NI K NU3rotoBUTEIO N3gernns.
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3. TEXHWYECKOE OBCITYXUBAHUE

3.1. BBeAeHHbI B 3KchnyaTauuio TEMNOCYEeTYMK peKoMeHOyeTcsi noaBep-

raTb NEpPMOaNYECKOMY OCMOTPY C LieNbl KOHTPOSS:

- paboTtocnocobHocTn TCuy;
- HaNM4us HaNpPsHKeHUst NUTaHNS;

cobntogeHuns ycnosumn akcnnyataumm TCY M ero COCTaBHbIX YacTewn
(NP, 1T, NQ);

- Hynsa M4 B cootBeTCcTBMM C ero O[;

- HAOEXHOCTU SJNTEKTPUHECKNX N MEXaHUYECKNX coeUHEHUN;
- NPaBUITIbHOCTU NOJIOXKEeHUA 3aABWXKeK, OTCeKaloLnx I'I,El,, N BEHTUNEn

©annacHbIX nuHun IMP;

- OTCYTCTBUS NOBPEXAEHNN COCTaBHbIX YacTen TCu.

MeprvognMYHOCTb OCMOTpa 3aBUCUT OT YCIOBWUI 3KCMyaTauuun, HO
He [oMmKHa ObITb pexe OAHOro pasa B ABE Hedenu.

3.2. HecobntogeHune ycnosuin akcnnyatauyum TCY B cOOTBETCTBUMN C Tpebo-

3.3.

BaHMsIMM HacTosilero PO mMoxeT npuBecTy k oTkasy npubopa mnu npe-
BbILLEHWIO AOMYCTMMOrO YPOBHS MOMPELLUHOCTN U3MEPEHMN.

BHellHne noBpexaeHust Takke MOryT MPUMBECTU K MPEBLILLEHMIO
[A0NYCTUMOrO YPOBHS! MOrPELLHOCTM M3MepeHuid. MNMpu NosiBNeHNn BHeLL-
HUX MOBPEXOEHWUI U3Oenus Unu kabens nuTaHusl, cBA3N HeobXxoanmo
06paTUTLCA B CEPBUCHBIA LIEHTP MW permoHanbHoe npeacTaBUTErb-
CTBO 4111 onpeaeneHnsi BO3MOXHOCTU ero AanbHenwen aKkcnnyataummu.

Hannume HanpsbkeHus nutanHma TCu onpegensieTcs no Hanmyuio
cBeveHuss naHenn gucnnes. PabotocnocobHocTe npubopa onpenens-
eTca No coaepXaHuno nHaukaumm Ha gucnnee TB. Bo3amoxHble Hewuc-
npaBHOCTU, MHAMuMpyemble TCu, ykasaHbl B MpunoxeHun B.

B TCu B cnoBe COCTOSIHUS KpOME OTKa3oB (QUKCUMPYIOTCH TaKkKe He-
WwraTtHole cutyaumn. lNog HewTaTHOW cuTyaunen (HewTaTHbIM PexXu-
MOM TENIOCUCTEMbI) MOHUMAETCH CUTyauus, NpuU KOTOPOW OBHapyxu-
BaeTCAd HECOOTBETCTBME 3HAYEHUA U3MEepPsieMblX MNapameTpoB HOP-
ManbHOMY pexnmy QYHKLMOHUPOBaHNA Tennocuctembl. [Mpu atom
Bpems paboTbl B HEWTATHOM cuTyauum dukcMpyeTcsl He3aBMCUMO OT
BpemMeHn octaHoBa TCY B OgaHHOW cUCTEME ANS OaHHOro Buaa He-
LWITAaTHOW CUTyauun Kpome cnyyasi, korga B kadectBe peakuum Ha HC
3agaHo lNMpocTon cuctemsil.

3.4. B npouecce akcnnyaTtauum TCY He pexe oOHOro pasa B rog Heobxoau-

MO MNPOBOANTL NPOUNAKTUYECKMM OCMOTP BHYTPEHHENO KaHamna npe-
obpasoBartens pacxoda Ha Hanumume 3arpsA3HeHUn U/MNN OTINOXEHWUMN.
[onyckaeTca Hanuyne Nerkoro pbbkeBaToro Haneta, KOTopbI NpU Npo-
Be4EHUN NPOPUNAKTUKMA AOMKEH CHUMATbLCSA C NMOMOLLbIO YNCTON MST-
KON BETOLLUN, CMOYEHHOW B BOJE.

Mpyn Hanuuun 3arpA3HEHUN U OTIIOXEHU OPYroro BMAa UNu ux cy-
LLLeCTBEHHOMW TONLWMHBI HEOHXOAMMO NPOU3BECTU OYUCTKY MOBEPXHOCTU
[P n otnpaBunTb Npnbop Ha BHEOYEPEOHYHO NOBEPKY.
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Hanuune 3arpsasHeHuMin Ha NOBEPXHOCTU, KOHTAKTUPYHOLLEN C Ter-
noHocuTenem, cBngeTensCcTByeT O Hey4OBNEeTBOPUTENBHOM COCTOSIHUM
CUCTEMBbI TEMMOCHABXEeHUS.

3.5. B npouecce akcnnyaTtaumm HeobxogmMmo cneguTb 3a TeM, YTOObI KaHan

3.6.

3.7.

nepegauv gasneHust ot Tpybonposoaa k N[ He 3acopsncst n B HEM He
6blno npobok rasa. C 3Tol Lenblo 3NeMeHTbl kKaHana nepegayun gasne-
HMUS peKoMeHOyeTCsi NepuoaMYecKkn NPoAyBaTb, a Takke CTpaBnMBaTb
N3 HUX Bo3ayx. [eprMoanyHoOCTb TakmMx paboT ycTaHaBnMBaeTcs noTpe-
Gutenem B 3aBMCMMOCTU OT YCMOBWIA SKCMyaTauum.

Mpn MOHTaxe n gemoHTaxe anemeHToB TCY HeobxooMMO pyKoOBOA-
CTBOBaTbCA  [AOKYMEHTOM  «Tenrocyetyuk-peructpatop  «B3JIET
TCP-M». WcnonHenna TCP-027. WHCTpyKUMs NO  MOHTaxy»
B76.00-00.00-27 M, a Takke 3[] Ha cocTaBHbIe YacTW.

OtnpaBka npmnbopa ns NpoBefeHUs NOBEPKM NMOO peMOoHTa AOKHa
Npon3BOAMTLCA C nacnopTom npubopa. B conpoBoguTenbHbIX OOKY-
MeHTax HeobGXOoAMMO YKasblBaTb MOYTOBbIE PEKBU3NTHI, TenedoH U
dakc oTnpaBuTens, a Takke cnocod n agpec obpaTtHon goctasku. Mpu
OTNpaBKe M3rOTOBUTESNIO HA PEMOHT COCTaBHOM YacTu, BXOASLEN B
komnnekt TCY, Heob6xoauMMO ykasbiBaTb 3aBOACKOM HOMEp TennocyeT-
yKKa.
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4. YIIAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

4.1. Tennoc4eTynK YyNakoBbIBAaeTCA B WHAMBUAYaNbHYO Tapy KaTteropuu
KY-2 no TOCT 23170 (SWwmK 13 roppmpoBaHHOro KapToHa).

MpucoeanHUTenbHas apmaTtypa NocTaBnsieTcs B OTAeNnbHOW Tape
pOCChINbiO UK B cbope Ha OauH UM HECKONBbKO KoMMNekToB TCu.

4.2. TCY gomkeH XpaHUTbLCS B YNakoBKe M3rOTOBUTENS B CyXOM OTannvBae-
MOM MOMELLEHNN B COOTBETCTBUM C YCMOBUSIMU XpaHeHust 1 cornacHo
FOCT 15150. B nomeweHMn ans XpaHeHUs1 HE OOIMKHO OblTb TOKOMpPO-
BOASILLEN MbINW, NAPOB KUCIMOT, LWEenoYen, a Takke rasoB, Bbi3blBaOLLMX
KOPPO3MIO 1 paspyLUaroLLNX U30NALMIO.

TennocyeTunk He TpebyeT crneumanbHOro TEXHUYECKOro 06CnyXu-
BaHWS NPY XPaHEHUN.

4.3. Tennoc4yeTynK MOXeT TPaHCMOPTUPOBATLCA aBTOMOOUITbHBLIM, PEYHbIM,
KEene3HOA4OPOXHbLIM N aBUALMOHHLIM TPAHCMNOPTOM (KPOME HerepmMmeTu-
3MpPOBaHHbIX OTCEKOB) NpY COBNIOAEHNN CAEaYOLWNX YCIOBUN:

- TPaHCNOPTMPOBKA OCYLLECTBNSAETCSA B 3aBOACKOM Tape;

- OTCYTCTBYET NpsiIMOe BO34ENCTBNE BNaru;

- Temnepatypa He BbIXoauT 3a npegensl ot muHyc 30 ao 50 °C;
- BNaXXHOCTb He npeBbiwaeT 95 % npu Temnepatype ao 35 °C;

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

- yAapbl CO 3Ha4YeHneM MMKOBOro yckopeHus 4o 98 m/c?;

- YNOXEHHbIE B TPaHCNoOpTe M3aenust 3akpensneHsl Bo nsbexaHue nage-
HUA 1N coygapeHun.
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5. METOOUKA NMOBEPKH

Tennocyetunk «B3JIET TCP-M» npoxoguT nepBuYHYIO MOBEPKY
npv BbiNyCKe M3 NPOU3BOACTBA M MOCMe peMOHTa, nepunogudeckne — B
npouecce akcnsyatauuun. [loBepka npoBOAMTCA B COOTBETCTBUM C
HacTosen meToamkon, yteepxaeHHon U CU orryr BHUNP.

MexxnoBepo4yHbIN MHTepBan — 4 roaa.
5.1. Onepauum noBepkun

5.1.1.MNMpn npoBeaeHnn NoBepPKM LOMKHbI ObiTb BbIMNOMHEHbLI OnNepaLuuu, yka-
3aHHble B Tabn.4.

Tabnuua 4
MMyHKT Onepauuu, npoBoauMble Npu
HanmeHoBaHune orlepau,mﬁ LOOKYMEeHTa AJaHHOM BUOE NOBEPKU
Nno rnoBepke nepBunyHasa nepuognyeckasa
1. BHewWwHu ocmoTp 5.7.1 + +
2. OnpoboBaHue 5.7.2 + +
3. Onpegenenne norpewHoctn TCY npu ns-
MepeHun obbema (Macchel) n cpegHero
00beMHoro (MaccoBoro) pacxoga 5.7.3 + +
4. OnpepeneHuve norpewwHoctn TCY npu ns-
MepeHUn TemnepaTypbl 57.4 + +
5. Onpegenexne norpewwHoctn TCY npu ns-
MepeHUn OaBrieHns 575 + +
6. OnpeageneHue norpeltHocTn TCY npu ns-
MEepeHMM KONUYeCTBa TEMOBOW 3HEPrum
1 TENNTOBOW MOLLHOCTU 5.7.6 + +

5.1.2. NoBepka TCY MOXET BbINOMAHATLCSA METOLOM HENOCPELACTBEHHOIO CIn-
YeHus U/unu UMmMTaumMoHHbIMM cnocobamu. [lonyckaeTca NpoBOAMTb
nosepky TCY NOSNEeMeHTHO.

5.1.3. lNoBepka mnameputenbHbix nNpeobpasoBaTenen, BXOAAWMX B COCTaB
TCu n 3apernctpmpoBaHHbIX B [[OCyJapCTBEHHOM peecTpe CpeacTB U3-
MEpPEHNN, MOXET BbINOSTHATLCS B CPOKU U MO MeToAMKaM, YCTaHOBMEH-
HbIM B HOPMaTMBHO-TEXHNYECKON LOKYMEHTaUMn Ha 3Tn npeobpasosa-
Tenu.

5.1.4. MNo cornacoBaHuio ¢ opraHamn PoccTtaHgapTa nosBepka MOXeT MpoBO-
AUTbCA MO CoKpaLlleHHoW nporpamme. [pu 3TOM NOrpeLHoCTb n3mepe-
HUSA OTAENbHbIX NMapamMeTpoOB MOXET He OnpeaensiTbes.

5.1.5. JonyckaeTtca noeepsatTb TCY (kaHanbl U3MepeHus oTAenbHbIX napa-
METPOB) HE B MOSIHOM AnanasoHe NacrnopTHbIX 3HAYEHUIA NapaMeTpoB,
a B 9KCnnyaTtaunoHHOM amanasoHe (B T.4. B cooTBeTcTBUM C «[1paBu-
namMmm yyeTa TENMOBOW SHEPIUN U TEMMOHOCUTENSA») U TOMbKO NO UC-
nosib3yeMbIM KaHanam BbiBoga MHGOpMaLmn.
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5.2. CpencrtBa noBepku

5.2.1. lpn npoBegeHUM NOBEPKM MNPUMEHSETCA cneaytollee MnoBepovHoe
obopynoBaHue:

1) cpeacTBa n3amMepeHusi U KOHTPONS:

- YCTaHOBKa MOBepOYHasl Afs NOBEPKM METOAOM U3MeEpPEHUst ob6bema,
pacxoga unvM Maccbl C npegenamm OTHOCUTENbHOM MOrpeLlHOCTU He
bonee 1/3 npegena gonyckaeMon OTHOCUTENBbHOW MOrpeLlHoCTN n3me-
pPeHNs1 NoBepsieMoro npeobpasoBaTtens pacxoaa;

- marasuH conpotumeneHun P 4831, TOCT 23737, npegenbl gonyckaemo-
ro OTKIIOHeHus conpoTtusneHnsa 0,022 %,;

- TepmomeTpbl FOCT 13646: ananason ot 0 go 100 °C, abcontoTHaga no-
rpewHocTb He 6onee + 0,02°C; gnanasoH ot 100 go 200 °C, abcontoT-
Hasa norpeLlHocTb He 6onee + 0,1 °C;

- KOMMNAKTHbIM TeMmnepaTypHbIn kanubpatop TC-180, ananasoH OT MUHYC
40 no 180°C, oTHOCMTENbHAs NOrPEeLIHOCTb BOCMPOU3BEAEHNA TEMMe-
patypbl £ 0,06 %;

- BonbTMeTp B7-43 Tr2.710.026 TO, ananasoH ot 10 mkB go 1000 B, oT-
HocuTesibHasa norpewHocTb + 0,2 %;

- komnnekc noeepoydHbin «B3JIET KIMA» TY 4213-064-44327050-01
(B64.00-00.00 TY);

- yactotomep Y3-64 [J1N 2.721.066 TY, gnanasoH ot 0 go 150 Mlu, oT-
HocuTenbHasa norpewwHocTb = 0,01 %;

- UCTOYHUK MuUTaHuUs noctosiHHoro Toka Bb5-49, gmanasoH ot 0,001 go
1 A, HectabunbHocTb + 0,005 %;

- kanubpartop gasnerHna PM110PIC, guanasoH ot 0 go 2,0 MlMa, oTHocuK-
TenbHasi NOrpeLLHoCTb BocnponseeaeHus aasnenus + 0,05 %;

2) BcromoraTesnbHble YyCTPoicTBa:

- Tepmoctatel  no [OCT 6709, 3anonHeHHble BOAOW WNU  nonume-
TuncunokcaHoson xumgkocteto no [OCT 13032, HecTabunbHOCTb
TemnepaTypbl B paboyeil kamepe He Gonee 3-1072 K;

- reHepatop umnynbcoB [5-88 B3.264.117 TY, vactota ot 1 Iy go
1 Mlu;

- ocumnnorpacd C1-96 2.044.011 TY;
- IBM- coBmecTumbin T1K.

5.2.2. [onyckaeTcs npuMeHeHve [pyroro obopyaoBaHus, npubopoB u
YCTPOWCTB, XapaKTepUCTUKN KOTOPbIX HEe YCTynalwT XapakTepucTukam
obopyaoBaHus 1 Npubopos, npuBeneHHbIX B N.5.2.1. Mpn oTcyTcTBUN
obopyaoBaHuss 1 NpuUOOPOB C XapakTepuUCTUKaMu, He yCTynarowumu
YyKasaHHbIM, MO COrfacoBaHuWlo C npeacraBuTenem opraHa PoccraH-
AapTa, BbINOMHAKOLWEro NoBepky, AonyckaeTca npumeHeHue obopyao-
BaHMS 1 NpuBOPOB C XapakTepucTUKkaMu, OOCTaTOYHbIMWU AN Nony4ye-
HUSA JOCTOBEPHOro pesyrbTata NOBEPKMU.

5.2.3. Bce cpeactBa M3MEpPEHUss U KOHTPONS AOMKHbl ObiTb MOBEPEHbI U
MMeTb AENCTBYIOLNE CBUAETENbCTBA UM OTMETKM O NMOBEPKE.
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5.3. TpeboBaHuA Kk kBanucpunkauum nosepurtenen

K npoBeaeHnio namepeHun Npm noBepke n obpaboTtke pesynbLTaToB
N3MepeHnin AonyckarTca Nuua, atTeCToBaHHbIE B Ka4ecTBe NoBepute-
newn, U3yuymBLUME IKCMIyaTaLUMOHHYI OOKyMeHTauuio Ha TCu u cpea-
CTBa MOBEPKN, NMEIOLLNE OMbIT NMOBEPKN CPEeACTB U3MEPEHUIN pacxoaa,
ob6bema XnaKocTu 1 NpubOopOB yyeTa Tenna, a Takke npoweawme nH-
CTPYKTaX Mo TexHuke 6e30nacHOCTU B yCTaHOBIIEHHOM NoOpsiaKe.

5.4. TpeboBaHuA 6e30NacHOCTH

5.4.1. MNMpn npoBeAeHUM MNOBEPKM AOSKHbI cobntogatbca TpeboBaHus 6es-
ONacHOCTM B COOTBETCTBUM C «[1paBunamm TEXHUYECKOW IKCnnyaTaumnm
3NEeKTPOYCTaHOBOK MoTpebutenen» M «MexoTpacneBbiMu npaBunamm
no oxpaHe Ttpyaa (Mpasunamn 6Ge3onacHOCTU) Mpu 3KcnnyaTaumm
3NEKTPOYCTAHOBOKY.

5.4.2. Mpun paboTe ¢ um3mepuTenbHbIMU NpubopamMum M BCNOMOraTesibHbIM
obopygoBaHMeM [OMKHbI cobniogatbca TpeboBaHua 6Ge3onacHoCTw,
OrOBOPEHHLIE B COOTBETCTBYIOLLMX TEXHUYECKMX OMUCAHUSX U PYKOBOA-
CTBax Mo 3KcniyaTauuun.

5.5. YcnoBusi noBepku
Mpn npoBedeHUM NOBEPKM AOIMKHbI cobnogatbes cnegylowme
yCInoBUSi:
- Temnepartypa okpyxatowiero sosgyxa ot 15 go 40 °C;
- Temneparypa nosepo4vHou xmnakoctn ot 5 go 90 °C;
- OTHOCUTENbHAasA BNaxHocTb Bo3ayxa ot 30 go 80 %;
- aTMocepHoe gasneHue ot 86,0 go 106,7 kla;

- BHELUHNE 3NEKTPUYECKME N MArHUTHbIE MO HaMpPsHKEHHOCTbIO He 6o-
nee 40 A/wm;

- Nnpu nuTaHum TCY OT CeTn NepemMeHHOro Toka:
- HanpsbkeHne nutanus ot 187 o 242 B;
- YyacTtoTa nuTtawuwien cetn ot 49 oo 51 Iy,

I'IpmmeanVle. ,D,OI'IyCKaeTCFI BbIlNOJIHEHNE TOBEPKN B p360‘-|I/IX
YCIOBUAX 3KCnnyaTtaunn TennocHeT4ymnKa npu cobnioaeHnn Tpe6OBaHl/Il7I
K yCInoBuam aKkcnjyataummn noBepo4Horo o6opy,1:|,osaH|/|9|.

5.6. MogroTtoBka K NnoBepke
5.6.1. MNepen npoBegeHNEM NOBEPKN AOSMKHbI OblTb BbINOMHEHbLI cnegyoLwmne
noarotToBuTenbHble paboTbl:

- MpoBepKa Hanuunsa noBepoYHoro obopygoBaHUA B COOTBETCTBUU C
n.5.2 HacTosLLEero pykoBoACTBa;

- MpOBEpPKa Hann4nA ﬂGVICTBleLLI,VIX cBMAeTeNnbCTB UM OTMETOK O NMoBep-
Ke cpeactB N3SMePEHNA N KOHTPOJIA,

- MpoBepKa HanuyuMsi nacrnopta ¢ OTMETKOW OTAena TEXHUYECKOro KOH-
Tpona dupmbl «B3JIET» Ha noeepsiembin TCY4 M TOBapHOro 3Haka
dupmbl «B3JIET» Ha aTukeTtke TCu;

36



- NpoBepka cobntoaeHns ycnosuin n.5.5.

5.6.2. Nepen npoBegeHMeEM NOBEPKM OOMKHA ObiTb NpoBeAeHa NOAroTOBKA K
paboTe kaxgoro npubopa, BXoAsWero B COCTaB MOBEPOYHOro obopy-
AOBaHus, B COOTBETCTBMM C €r0 MHCTPYKLUMEN MO 3KCNyaTaumm.

5.6.3. lNepen npoBeaeHnem nNoBepkn AOSMKHA ObiTb cobpaHa COOTBETCTBYHO-
Wwas nosepoyHasa cxema. [Npu npoBedeHWM NOBEPKM METOLOM Heno-
CPEACTBEHHOIO CnMYeHnss cobupaeTcss cxema B COOTBETCTBUM C
puc.[.1. MNpn npoBeaeHNN NOBEPKN MMUTALMOHHBIM cnocobom cobupa-
eTcs cxema B cooTBeTCcTBUM ¢ puc.[.2.

Mpn vMmuTaumoHHon nosepke TCY marasumH conpoTtueneHun (R)
nmutnpyet [T, reHepaTtop mmnynbcoB (M) — MNP, UCTOYHMK TOoka —

nAa.
NMPUMEYAHUA.

1. MNMpn noBepke M3MepUTENbHbIX KaHanoB LOMyCcKaeTca BMECTO NepBuY-
HbIX npeobpasoBaTenen MNoakMYaTb COOTBETCTBYHOLUME UMUTATOPDI
unu BBoauTb B TCY 3Ha4YeHNs napameTpoB TEMNNIOHOCUTENS NporpamMmm-
HbIM cnocobom.

2. MNoBepky gonyckaeTcsl BbINOMHATL NOKaHambHO.

3. MNoBepka MOXET BbINOMHATLCA B pPEXMME HACTPOMKM U nosepkm TCu.
KaHnanbl nameperns n gyHkunmn TCH, He cBA3aHHbIE C NOBEPSEMbIM Ka-
Hanom (nosepsieMon yHKLUMEN), MOTYT OTKIOYATLCA.

4. lNoBepka M3MepuTenbHbIX NpeobpasoBaTenen M3 coctaBa TENNOCYET-
yuka ([P, MT, MN0), npoweawmnx NoBepky y Npon3BoanTENs, MOXET He
BbINMOMNHATLCS.

5.7. NMpoBeaeHne NoBepKun

5.7.1. BHelwwHnn ocmoTp

Mpwn NpoBeAeHUN BHELIHEro OCMOTpa AOJMKHO ObiTb YCTAHOBIEHO
COOTBETCTBUE BHelLHero Buaa TCy cnegyolwmm TpeboBaHusaM:

- Ha COCTaBHblE YacTu TennocyeTymKa [OOSMKHbI OblTb HAHEeCEeHbl 3aBO-
CKve HOMepa;

- KOMMJNIEKTHOCTb Ternyioc4eT4ynKka gojnkHa CoOOTBETCTBOBATb yKaSaHHOVI B
nacnopTe;

- Ha (PYHKUMOHAnNbHbIX Bnokax He OOMMKHO OblTb MeXaHW4ecKkux nospe-
XOEHUN 1 OedeKTOB MOKPbLITUM, NMPENATCTBYIOLNX YTEHUIO HaANUCeEn U
CHSITUIO OTCYETOB NO UHAMKATOPY.

TCuy, 3a6paKOBaHHbIIZ npu BHELWWHEM OCMOTpPE, K NoOBEepKe HE Aonyc-
KaeTcCH.

Mo pesynbTatam ocMOTpa AenaeTcsa OTMeTKa O COOTBETCTBUM B
npoTokone (Mpunoxenwue [).

5.7.2. OnpoboBaHune

5.7.2.1. OnpoboBaHne JonyckaeTcs NPOBOAUTb B OTCYTCTBUW NpencTaBUTENS
opraHa PocctangapTa.

Onpo6oBaHne aonyckaeTcs NPOBOANTL NMOKaHarbHO.

37



Mpw onpo6oBaHMK NPOBEPSIETCA HANMYNE MHONKALUN N3MEPSEMbIX
N KOHTPONMpYEeMbIX NapaMeTpoB, KOMMYHUKALMOHHOW CBSI3N C Nepco-
HanbHbIM KOMMNbLIOTEPOM, CUFHANOB Ha BbIXO4aXx.

Mpn nogaye Ha uamepuTerbHble KaHanbl TCY BO3gencTBun, co-
OTBETCTBYHOLUNX U3MEpPSEeMbIM napamMeTpaM, AOSMKHbl U3MEHATbLCS CO-
OoTBeTCTBYylOLWME NokazaHna TCY, B TOM 4yucrie 3Ha4YeHUa CUrHanoB Ha
NHPOPMALMOHHbIX BbIXOAAX.

MPUMEYAHUE. Mpun onpoboBaHnn TCY npoBepka nNpon3BoauTCA
no MMeLNMCS MHPOPMALMOHHBLIM BbIXOA4aM.

Mo pesynbTatam onpoboBaHWUS AenaeTcst OTMeTKa O COOTBETCTBUM
B npoTtokone (Mpunoxexwne [1).

5.7.3. Onpegenexne norpewHoctn TCY npn namepeHun obvema (Macchl) U
cpegHero o6bemMHoOro (MaccoBoro) pacxoga

5.7.3.1. OnpegeneHne oTHoCUTENbHOM norpewHoctTn TCY npu n3amepeHmn obb-
emMa (Macchbl) U cpegHero o6 beMHOro (MaccoBOro) pacxoaa TenmnoHoCu-
Tena MeTooM HeNnocpeaCTBEHHOrO CrNYEHUS.

Onpepnenexve norpewHocTn TCY BLINOMHAETCHA NPU TPeX 3HaYeHu-
ax pacxopa: 1,1-Quamm, 0,2:Quavs, 0,5-Quanvs NTMO60 B COOTBETCTBUN C Me-
TOAMKOW NMOBEPKN Ha npeobpasoBaTtenb pacxoda, BXOASLWMA B COCTaB
TCu. Pacxon ycrtaHasnusaeTca ¢ gornyckom + 10 %. BeinonHseTcsa no
O[JHOMY M3MEPEHWMIO NPWN KaXXAO0M 3Ha4YeHUn pacxoaa.

MuHMMansLHO HeobBXoANMMOe KONMMYECTBO XUOKOCTU, NPOnycKkaemon
yepes NP npu ogHOM m3aMepeHun, ornpepenseTrca TeXHUYECKUMU Xa-
paKkTepPUCTUKaMM NOBEPOYHOM YCTAHOBKN U AOSMKHO ObITb TakMM, YTOObI
NPy CHATUKM MokasaHu C MMNynbCHOro Bbixoga TC Obino nogcyntTaHo
He meHee 500 nmnynbcoB. PekomeHayemoe MUHMUManbHOe BpeMs Npo-
nycka xuakoctn depes NP npy ogHOM M3MEpPEeHUn AOSMKHO ObiTb He
meHee 300 cek.

Mpn noBepke MeToOOM M3MepeHus obbema B KayecTBe AENCTBU-
TENbHOrO 3HAYeHUs UCNONb3yeTca 3HadeHne obbema xupgkoctn Vo,
HabpaHHOro B Mepy BMECTUMOCTU MOBEPOYHOM YCTaHOBKW. [encTBu-
TenbHoe 3HauyeHue pacxoaa Qvo [M3/u4] onpepensieTcs no dopmyne:

Qvo = 1 (5-1)

A<

roe Qvo — 3HauYeHVe 3TanoHHOro pacxoaa, Mo/u;
Vo — 3Ha4yeHne 06beMa, M3MepPEeHHOe NOBEPOYHOI YCTAHOBKOM, M°;
T, — Bpems nsmepeHus, u.

[na onpegeneHns 3HadYeHns Macchbl XUOKOCTU Npy NoBepke MeTo-
AOM u3MepeHns obbema unm pacxoga UCNOMb3yrTCA 3HAYEHUEe TeM-
nepatypbl (90+10) °C n 3HayeHne pgasnenus (1,6+0,16) Mla, 3apan-
Hble C NOMOLLIbIO KanubpaTopos, UMUTATOPOB UNKU NporpaMmmHo. Ha oc-
HOBaHWM 3TUX 3HAYEHUI TemnepaTypbl U JaBNeHUs No JOKYMeHTy «Bo-
aa. YoenbHbln 06beM n aHTanbnus npu temnepartypax 0...1000 °C un
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paenenusax 0,001...1000 Mla. Tabnuusl CCL MCCCL 98-2000» onpe-
nensieTcs NoTHOCTb NMOBEPOYHOM Xuakoctu. Macca npoweglen ye-
pes NP xungkoctu onpegensieTca no opmyne:

My =Vo-p, (5.2)

roe Mmoe— AeUCTBUTENbHOE 3HAYEeHNe MaccChbl XUOKOCTU, KT,
p — MMOTHOCTb XNAKOCTH, Kr/ M°.

[encteutenbHoe 3HayeHwe cpegHero maccoBoro pacxoga Qmo
onpegensieTcs no oopmyne:

Qmo = - (53)

Mpw noBepke METOOOM M3MEPEHUS pacxoda OeVCTBUTENbHOE 3Ha-
YyeHne obbemMa V, onpeaenseTcsi pacyeTHbIM NyTeMm:

Vo = QVOcp 'Tw (5-4)

roe Qvocp — CpeaHee 3a nHTepsan He MmeHee 300 cek 3HayeHue pacxo-
[a, N3MEPEHHOE 3TaNoHHLIM PacXoAoMepoM, M3/y.

[encrtButenbHoOe 3Ha4yeHMe Maccbl My onpegenseTcs no oopmyne
(5.2).

[lenctButenbHoe 3Ha4YeHne mMaccoBoro pacxoga Qmo onpenensieT-
cs no opmyne (5.3).

Mpn noBepke METOOOM U3MEPEHUS MacChl Afs onpeaeneHuns gen-
CTBUTENBHOIO 3HAYEHUS MacCChbl XMOKOCTU Mo, npoweawen Yepes [P,

Nofb3yKTCA Noka3aHusMKU BecoBoro yctponctea. Ob6bem Vo npu aTom
onpegenseTcs no opmyne:

Vv, = (5.5)

lMepen Hayanom MOBEPKM Ha MOBEPOYHOW YCTAHOBKE C BECOBbIM
YCTPONCTBOM HeobxoaMMO onpenenmtb Mo KOHTPOSIbHOMY MaHOMETpY
AaBneHue Xngkoctn, a No TepMoOMETPY - TemnepaTtypy B Tpybonposoge
ncrnblTaTenNbHOro cTeHaa NoBepoYyHOM yCTaHOBKW. Ha ocHoBaHWUK U3Me-
PEHHbIX 3Ha4YeHUn TemnepaTypbl U AaBNeHus nNo LOKYMeHTy «Bopga.
YpaenbHbin 06bemM 1 aHTanbnusa npu temnepartypax 0...1000 °C n pas-
nenusax 0,001...1000 MMa. Tabnuubl CCA MCCC[L 98-2000» onpeae-
naeTca NMAOTHOCTb MOBEPOYHOWM XKMAOKOCTU. W3MepeHHble 3HaveHus
TemnepaTypbl U gasneHuns BeBogaTcsa B TCY nporpammHo, nnbo 3aga-
I0TCA C NOMOLbID KanubpaTtopoB Temnepatypbl U AaeneHus, nmvbo
UMUTUPYIOTCA .
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[encrButenbHoe 3HavyeHne obbeMHOro pacxoga Qyo paccumTbiBa-
etcs no gopmyne (5.1), oencTeuTenbHoe 3Ha4YeHne MaccoBOro pacxo-
Aa Qmo — no opmyne (5.3).

Mpun cuntbiBaHMKM nokasaHnn TCY ¢ nHgmkatopa n RS-Bbixoga Bbl-
NoNHATCA creayowue npouenypbl. Ha TB yctaHaBnuBaeTca pexum
MHOMKauMn nosepsieMoro napameTpa. Ha nogknwoveHHOM K RS-BbIxogy
nepcoHanbHOM KOMMbIOTEPE YCTaHaBNMBaETCS pPeXuM BbiBoa Ha
3KpaH nosepsiemoro napametpa. lNepen kaxgbiM U3MepeHueM B rnose-
POYHON TOYKE NPOU3BOAUTCHA PErucTpaums HayanbHOro 3HavyeHus 06b-
ema V, (maccel my). lNocne nponycka »xugkoctn 4yepes [P B gaHHoOM
NOBEPOYHOM TOYKE PErUCTPUPYETCS KOHEYHoe 3HavyeHne obbema Vi
(maccbl my). o pasHOCTM MNOKasaHWW paccyUTbiBaeTCs U3MEpPEeHHOoe
3HayeHue obvema V, (Maccbl m,) TENIOHOCUTENS:

Vi(m,) =V, (m)-V,(m,). (5.6)

[MoBepka MO MMMYNbCHOMY BbIXOAY BbIMOSHAETCA C MOMOLLbIO
YyacToTOMepa, NOAKMKYEHHOrO K COOTBETCTBYOLWeMY Bbixoay TB. lMe-
pen Ha4asioM U3MepeHus YHacTOTOMEpP YCTaHaBMBAETCS B PEXUM CYe-
Ta MMNynbCoB M 0BHynsieTcs. o CcTapTOBOMY CUMHXPOUMMYIbCY WM-
nynbCbl C Bbixoga TCY HayMHaKT MOCTynaTb Ha BXO4 4YacToToMepa.
O6bvem (macca) xwugkoctn V, (m,), npoweagwen 4Yepes npeobpasoBa-
Tenb pacxoga, onpegendercsa no gopmyne:

V,(m,) =NxK., (5.7)

rae N — KonmyecTBO MMNYNbLCOB, MOACYMTAHHOE YaCTOTOMEPOM;
Knpi— BEC MMNyIbca MMNynNbCHOro Bbixoga TCu, n/umn (kr/umn).

M3mepeHHbIn cpegHnin obbemHbIn Qv (MaccoBbii Qm,) pacxon
TennoHocuTens, npoweawero Yepes NP, onpegensetca no opmyne:

VM (mM)
o

n

Q\/M(Qmm) = (58)

OnpepneneHve oTHocuTENbHOW norpewwHoctTn TCY npu MamepeHun
obbema (Macchbl) TeNIOHOCUTENS B i-TON NOBEPOYHON TOYKE BbIMOSHS-
eTca no oopmyne:

_ v(m), - V(m),
V(m)i V(m),

.100% . (5.9)

OnpeneneHve oTHocUTENbHOW norpelHoctTn TCY npu MamepeHum
cpegHero o6bEMHOro (MaccoBoro) pacxoga TensIOHOCUTENS BbINOJSTHS-
eTca no oopmyrne:

_ Qv(Qm),, —Qv(Qm),; 100% (5.10)
Quany Qv(Qm),,
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PesynbTaTbl NOBEPKM CUYMTAIOTCH MONMOXUTENbHBLIMU, €Ciu 3Haye-
Hue norpewHocTn TCY BO BCEX MOBEPOYHbIX TOYKaAX He MpeBblllaeT
3HavyeHun +2,0%.

Mpn nosepke TCY moryT onpenensaTbCA OTHOCUTENbHbIE MOrpeLu-
HOCTM U3MEpPEHUs1 TONbKO obbema (0bbemMHoro pacxoga) nmbo Tonbko
Macchbl (MaccoBoro pacxoga).

5.7.3.2. TloanemeHTHasi NoBepKka KaHanoB namepeHns obbema (Macchbl, pacxo-
aa) TCy

Bxopgsawme B coctaB TennocyeTymka NP AomkHbl 6biTb NOBEPEHDI
B COOTBETCTBUM C METOOUKOW MOBEPKM Ha HUX UK B COOTBETCTBUMU C
n.5.7.3.1 HacTosLwero pykoBoacTtBa. Pe3ynbTaTbl MOBEPKN CHUTAKOTCSA
NOSTIOXNUTENBHBLIMU, €CNN OTHOCUTESNbHAA MOrPeLLIHOCTb NPU N3MepeHnn
obbvema (Macchl), cpegHero 06 beMHOro (MaccoBOro) pacxoa B Kaxaon
NOBEPOYHOM TOYKE He npeBbIlwatoT 3HadeHnn £2,0 %.

TB noBepsieTcsa npu Tex xe pacxogax, 4to u TCu. ina aToro nose-
psieMbln UMNYbCHLIM BXOA TB, reHepaTop NpsAMOYrofbHbIX UMMYbCOB
N YacTOTOMEpP COeaMHATCA TakumM ob6pa3om, YTOObl UMMYNbCbI C reHe-
paTopa noctynann Ha MMNynbCHbIN BXo4 TB 1 cyeTHbIN BXOL 4acToTo-
mepa. MicxogHo yactotomep obHynsaetca. o paspelwsatowemy curHany
(cvHXpouMnynbCy) UMNYMbCbl C reHepaTopa HavYMHaKT NOCTynaTb Ha
Bxoa TB n yactotomep. [1na npoBeaeHns noBepkn Heobxoammo nogaTb
Ha Bxo4 He MeHee 500 nmmnynbcoB. [lencTBuTenbHOE 3Ha4YeHne obbe-
Ma Xngkoctn Vo, BblMUCHSETCA No hopMmyre:

V, =N-K (5.11)

np?

roe N — konuyectso nMmnynbcoB, NnoACHNTAHHOE HaCTOTOMEPOM, LUT.,

Knp — KOHCTaHTa npeobpasosaHns UMNynbCHOro Bxoda TB (Bec um-
nynsca), M /umn.

[na onpegeneHnsa 3Ha4yeHUs MaccChl XUOKOCTU UCMONb3yeTcs 3Ha-
yeHne Temnepartypbl (90+10) °C u  3HayeHwe  paBrneHus
(1,6+0,16) MlMa, 3agaHHble C MOMOLLLI KanubpaTtopoB, MMUTATOPOB
uUnu nporpaMmMmHo. Ha OocHOBaHUKM 3TUX 3HAYEHUW onpeaenseTcs nnoT-
HOCTb NOBEPOYHOM Xmakoctu. Macca >xumakocTu onpegenseTca no
dopmyne (5.2). encrteutenbHoe 3HavyeHne cpegHero o6bemMHoro Qo
(maccosoro Qmp) pacxofa TennoHocuTensa onpegenseTca no opmy-
nam (5.1) n (5.3) cooTBETCTBEHHO.

OnpepneneHve oTHOCUTENbHOW norpewHocTn TB npu mMamepeHun
obbema (macchl) BbinonHaeTcs no gopmyne (5.9). OnpegeneHve oT-
HOCUTEeNbHOW norpewHocTn TB npu namepenun cpegHero o6bEMHOro
(maccoBoro) pacxoga TennoHOCUTENs BbIMNOMHAETCS No  opmyne
(5.10).

PesynbTaTbl NOBEPKM CHUTAKOTCA NOMOXUTENbHLIMU, €CIIN OTHOCU-
TenbHas norpewHoctb TB npu namepeHnn obbema (Maccol), cpegHero
o6bemMHoro (MaccoBoro) pacxoga TENOHOCUTENSI BO BCEX NOBEPOYHbIX
TOYKax He npeBbllwaeT 3Ha4vyeHun + 0,2 %.
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Mo pesynbTaTam NOBEPKU OeriaeTcsi oTMeTKa O COOTBETCTBUWM B
npoTtokone (Mpunoxexue [).

5.7.4. Onpegenexne norpewHoctT TCY Npu M3MepeHun TemnepaTypbl Ten-
noHocutens

5.7.4.1. OnpeneneHue norpewHocTn TCY nNpu nsmepeHun TemnepaTypbl MeTO-
AOM HENOCPELCTBEHHOIO CANYEHNS

Onpepenexve norpelwHoctn TCY BbINOMHAETCS MpU Temnepary-
pax30+1°C,70+2°C,130+5 °C.

MNT nomewaTcs B KOMMakTHble TemnepaTypHble kKanubpaTopbl
(vnn B TepmocTaTbl). TemnepaTypHbin kannbpatop (TK) yctaHaBnusa-
eTCs B peXxunmM Bocrnpou3dBeaeHns Heobxoanmon Temnepatypbl, @ TCY —
B PEXUM MHOMKaUMM TemnepaTtypsbl (B TOM vncne no RS-sbixoqy).

Mocne yctaHoBneHus 3agaHHon Temnepatypbl ¢ TK cunTbiBaeTcs
AENCTBUTENBbHOE 3Ha4YeHue Temnepatypsbl ty, a ¢ TCY — namepeHHoe t,,.
B kaxxgon noBepoYHOM TOYKE CHMMAaeTCs Mo Tpu 3HayveHus t, u onpege-
nsetca cpegHee apudmeTndeckoe 3HadeHue no opmyne:

t,+t. .+t

tmcpi — i n2i n3i , (512)

3

roe tuepi — CcpedHee 3HaveHwe U3MepeHHoW Temrnepartypbl B i-TOW
noBepoYHoOM Touke, °C;

tuii, tw2i, twsi — U3MEpPEHHbIE 3HA4YeHUs TemnepaTtypbl B i-TOW Mo-
BEpO4HOM Touke, °C.

OnpepeneHne abcontoTHOM norpewHoctv TCY npy m3MepeHun
TemnepaTypbl BbINOSHAETCA No hopmyne:

A=t —t

o = b — Lois (5.13)
roe A — abcontoTHast norpelwHocTb TCY B i-TOM NOBEPOYHOM TOYKE MNpw
n3mepeHun Temnepatypsl, °C;

toi — OAencTBUTENbHOE 3HaYeHne TemnepaTtypbl B i-TON NOBEPOYHOM
TOuKke, onpeaenieHHoe no nokasaHuam TK, °C

PesynbTaTbl MOBEPKM CUMTAKOTCA MONOXUTENbHbIMK, ecnun abco-
nTHas norpewHocTs TCY Npy namMepeHun TemnepaTypbl HE NpeBbl-
waet 3HaveHnn £0,72 °C gns nepson, £0,88 °C ana sTopon n +1,12 °C
Ans TpeTben NOBEPOYHOU TOYKM.

Mo pesynbTaTamM NOBEpPKU OeriaeTcs oTMeTKa O COOTBETCTBUWN B
npotokone (Mpunoxenne [).

5.7.4.2. [loanemeHTHasa NnoBepka KaHanoB namepeHna temnepatypbl TCy

Bxogswue B coctaB Tennocyetynka NT gomkHbl 6biTb NOBEPEHDI
B COOTBETCTBMM C METOOUKOWN MOBEPKN HA HUX.

lMoBepka kaHanoB n3MepeHns TemnepaTtypbl TB BbinonHaeTca npu
COMPOTUBMNEHUAX  MarasvMHOB,  COOTBETCTBYKOLIUX  TemnepaTtype
30+£1°C,70+2°C,130+5 °C.
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K Bxogam TB BmecTto T nogknto4valoTca MarasvHbl CONpoOTUBIE-
HuM R. TB ycTaHaBnuBaeTcs B pexum nHankaumm tTemneparypbl.

B cooTBeTCTBUM C YCTAHOBIIEHHLIM Ha Mara3vHe COMpPOTUBEHMEM
onpegenseTca gencTBuTernbHoe 3HadeHwe TemnepaTtypbl to. C TB (B
TOM yucre no RS-BbIXoQy) CUMTLIBAETCHA M3MEPEHHOE 3HAYEHUE TeM-
nepatypsbl t,. B Kaxxgon noBepoyYHON TOYKE CHMUMAETCs MO TpWU 3HAYEHUA
t, N onpegensieTcs cpegHee apudMeTU4eckoe 3HadveHue no opmyne
(5.12).

OnpepneneHve OTHOCUTENbHOW MnorpewHoctn TB npu namepeHum
TemnepaTypbl BbINONHSAETCS No hopmyre:

teoi — Lo
Sy = %("-100%, (5.14)

(o]

roe dtgii — OTHOCUTENbHAsA MOrpeLlHocTb TB B i-TOW NOBEPOYHON TOYKe
npv namepeHun Temnepatypsbl, %;

toi — AeNCTBUTENbHOE 3HAYeHNe TemnepaTypbl B I-TON NOBEPOYHOMN
TOYKe, onpefeneHHoe No nokasaHnaM MarasumHa conpoTusneHun, °C

PesynbTaTbl NOBEPKN CHUTAIOTCS NOSTOXUTESNbHBIMU, €CNK NorpeLU-
HOCTU u3mepeHnn NT He npeBblWAT 3HAYEHUA, HOPMUPOBAHHbLIX B
HOPMaTUBHO-TEXHUYECKON [okymeHTaumn (HTL) Ha HuMX, a oTHOCK-
TenbHas norpewHocTb TB npu namepeHun temnepaTtypbl BO  BCEX MO-
BEPOYHbIX TOYKaX He npeBbliwaeT 3HavYeHnn + 0,2 %.

Mo pesynbTaTam NOBEPKU OerlaeTcsi oTMeTKa O COOTBETCTBUM B
npoTokone (Mpunoxexne [).

5.7.5. Onpegenenune norpewHoctT1 TCY Npyn namepeHnn gasneHns

5.7.5.1. Onpegenenune norpewwHoctTn TCY Npyn M3MepeHun LaBreHns MeToLoM
HenocpeacTBEHHOro CriMyeHns

OnpeneneHne norpewHocT TCY BbINOMHAETCSA NpPU AaBMEHUNAX
0,25-Phavs, 0,5-Phavs, 0,9-Phans, rae Puaws — Hanbonbllee 3HavYeHne ms-
MepseMoro paasneHusi. [laBneHue ycTaHaBnNMBaeTCs C  OOMYCKOM
+ 10 %.

MO noBepsemoro kaHana noMeLwiaeTcsa Ha kanubpaTop AaBneHus.
TCuy ycTaHaBnMBaeTCcs B peXuM MHAMKaUUM gaBneHus (B TOM Yucre no
RS-BbIxoay).

Mocne yctaHoBneHus Heobxoaumoro gasneHus ¢ kanubpartopa
cuYMTbIBaeTCcsa AencTBUTENbHOE 3HaYeHue aasnenus Po, a ¢ TCY nsme-
peHHoe — P,. B kaxgon noBepOYHON TOYKE CHMMAETCHa Mo TpU 3Haye-
Hua P, 1 onpegenseTca cpeaHee apudpmeTndeckoe sHadeHne no dop-
Myne:

— Pmli + Pm2i + Pm3i

I:)wcpi - 3

, (5.15)

roe Puei — cpeaHee 3HayeHne M3MEepeHHOro AaBrieHus B i-TOW MoBe-
poYHOM Touke, Mna;
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Puti, Pu2i, Pusi — N3aMepeHHble 3HadYeHusi AaBreHust B i-TON nose-
po4yHoWn Touke, Mna.

OnpepeneHne norpewHocT TCY npu M3MepeHun OaBreHus Bbi-
nonHsieTcsa no opmyne:

F)|/|cpi - I:)Oi
Sy = P2 100%, (5.16)

rae dtcupi — NorpewwHocTb TCY B i-TOW NMOBEPOYHOW TOYKE NpU M3mepe-
HUM gaenenusi, %;

Po — Hanbonblwee 3HaveHne gnanasoHa namepeHus, Mra;

Poi — oencrButenbHoe 3Ha4yeHWe OaBneHus B i-TOM MOBEPOYHON
TOYKe, onpeneneHHoe No nokasaHuam kannbpartopa aasnenus, Mra.

PesynbTaTbl NOBEPKU CHUTAOTCH NOMNOXKUTESNBHBIMW, €CNK NorpeLu-
HocTb TCY npu namepeHnn gaBreHnss BO BCEX MOBEPOYHbIX TOYKaX He
npesbiwaeT 3HadeHun + 2,0 %.

5.7.5.2. [loanemeHTHasa NoBepKa KaHarnoB N3MepeHuUst AaBreHns

Bxogsawme B coctas Tennocyetynka [ gomkHbI ObITb NOBEPEHDI B
COOTBETCTBUN C METOAMKaMU MOBEPKU Ha HUX. PesynbTaTbl noBepku
CUMTAlOTCSA MOMOXUTENBbHLIMW, €CNKU NOrPeLHOCTb uamepenus I He
npesbIWwatoT + 1,8 % BO BCeX NOBEPOYHbIX TOYKAX.

[MoBepka kaHanoB U3MepeHus gasrneHna TB BbINOMHAETCH npu To-
kax, cootBeTcTBYOWMNX AasneHnam 0,25:-P,aus, 0,5-Puavs, 0,9-Phans, rae
Puawe — Hanbonbllee 3Ha4YeHNEe N3MEPAEMOro AaBneHus. Tok ycTaHaB-
nveaetcsa ¢ gonyckom + 10 %.

[na nosepkn TB k ero Bxogy Bmecto [N nogkntoyaeTca NCTOYHUK
Toka. B coOTBETCTBMM C YyCTAHOBMEHHBIM TOKOM onpenensetrcs geun-
CTBUTENbHOE 3Ha4YeHne gasnenns Py.

TB ycTtaHaBnuBaeTCHa B peXUM UHOUKAUUKN AaBneHus (B TOM yucne
no RS-sbixogy). C TB cuntbiBaeTCA M3MepeHHOe 3HaYeHne OaBreHus
Pu. B kaxgon noBepo4YyHOM TOYKE CHUMAETCHA No Tpu 3HayeHus P, u
onpegenseTcs cpegHee apumeTnyeckoe 3HavYeHme B COOTBETCTBUMN C
dopmynon (5.15).

Onpegenexve norpewHocTn TB npu namepennn gaeneHus BbINOM-
HAeTCcAa no oopmyre:

Pmcpi - I:)Oi o
Srgp = L9100 (5.17)

roe Otepi — NorpewHocTe TB B i-TOM NOBEpOYHON TOYKE Mpu nsame-
peHun gaBnenuns, %.

Pesynbtatbl NPOBEPKM CUYMTAKOTCHA MONOXUTENBbHLIMW, €Cnn Mo-
rpewHocTb TB npu namepeHun gaBneHnsa BO BCEX MOBEPOYHbIX TOYKAX
He npeBblwaeT 3HadeHnn + 0,5 %.
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B npotokone (MNpunoxenune [1) oenaetcs oTMeTka 0 COOTBETCTBUM.

5.7.6. OnpegeneHue norpewwHoctTn TCY Npu M3MepeHun KonuyecTsa Tenmno-
BOMW 3HEPIrnN 1 TEMNOBON MOLLHOCTHU

5.7.6.1. OnpeaeneHne norpewwHoctn TCY nNpu M3MEPEHUM KONMYecTBa Tenso-
BOW SHEPrMMm U TEnroBOM MOLLHOCTM METOAOM HEenocpeacTBEHHOro
CrnNYeHus.

Onpepenexune norpewHocTn TCY BbINONHSETCHA B 3-X peXxmMax:

-npn pasHoctn Temnepatyp (1,1 + 0,1)°C un 3HayYeHun pacxopa
(0,95+ 0,05) Quaus;

-Npn pasHoctn TemnepaTtyp (15 = 2)°C u 3HayeHuM pacxopa
(0,21+ 0,01) Quavs;

-Npyn pasHoctn Temnepatyp (175 = 2)°C wn 3HadeHum pacxopa
(1,1£ 0,01) Quanm-

[laBneHne BO Bcex 3-X pexummax ycTaHaBfMBaeTcs (PUKCUPOBaH-
HbIM 13 ananasoHa (0,1 - 1,6) Mla.

TemnepaTtypa xonoaHown Boabl 3agaetcsa pasHon 0°C.

MoBepka TCuY npu n3MEpeHUn KOmmyecTtBa TEMIOBOW 3HEPrum m
TENnnoBOM MOLLHOCTWU BbINOSIHAETCS Ha MOBEPOYHOM YCTaHOBKE, BOC-
npounssogswen obpasuoBble 3Ha4YeHUs pacxoga TemnepaTypbl U OaB-
NEeHns ¢ NOrpeLLHOCTbIO, He npeBblwatowen 1/3 gonyctumon norpeLu-
HOCTW M3MepeHns Bocnpoussoaumoro napametpa. NP yctaHaBnusaeT-
CH Ha uUcCnbITaTeNbHbLIN CTeH noBepoyHoun yctaHosky, MNT — B TK, M4 —
Ha kannbpaTop AaBneHUN.

MuvHMManbHOe BpeMsi OLHOIO0 W3MEpPEHUst AOMMKHO ObiTb TakuMm,
yTOOblI MpPU CHATMM NoOKaszaHuM Cc aucnnes unu RS-Bbixoga Obino
HabpaHo He meHee 0,5 kBT-y ([kan).

[lencTBuTenbHblE 3HAYEHNSA TEMNMOBOW dHEPrun, nepeaaHHom B Cu-
cTeme, onpeaenstoTcs B COOTBETCTBUN C (POpPMynamMu, YCTaHOBIIEHHbI-
MU B pekomeHgauum MU 2412. [lenctBuTENbHOE 3HAYeHWE TerroBoOw
MOLLHOCTU B i-TOM MOBEPOYHOM pPEXMME PacCYUTbLIBAETCA B COOTBET-
CTBUM C POPMYIION:

E, = —2%, (5.18)

roe Egi — OencTBuTenbHOE 3Ha4YeHWe TennoBOW MOLLHOCTM B i-TOM MO-
BEPOYHOM pexunme, kBT (lkan/v);

Wi — OENCTBUTENBHOE 3HAYeHME TEMNNOBOW 3HEPIMM B i-TOM MoBe-
poYHOM pexnme, kKBT-y(lkan);
T, — Bpemsa Habopa Wy;, u.

M3mepeHHble 3Ha4YeHnss TENSTIOBOM 3HEPrMM (MOLLHOCTU) CHUMAIOT-
ca ¢ gucnnest U MHpopMaLumMOHHbIX BbixogoB TCY. B kaxgom noBepou-
HOM pPEXMME CHUMAETCH MO TPX 3HAYEHUS TENSTIOBOM SHEPTNN (MOLLHO-
CTW) 1 onpefensieTca cpegHee apudmMeTnyeckoe 3HadeHue.
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5.7.6.2.

OTHocuTenbHble norpewHocT TCY npu mM3MepeHun TennoBOW
3Heprum paccynTbiBaloTCA No popmyne:

M.100%, (5.19)

STCqu =
oi

roe drcuwi — OTHOCUTENbHAsA norpewHocTs TCY npu namepeHnn Tenno-
BOW 3HEPrun B i-TOM NOBEPOYHOM pexnme, %;

Woi — OENCTBUTENBbHOE 3HAYeHue TENsoBOW AHEpPrnn B i-TOM NoBe-
pPOYHOM pexunme, KBT-y (lkan);

W, — cpedHee 3HadYeHMe WN3MEPEHHOro KormMyecTBa TEensioBOW
3HEepruun B i-ToM NOBEPOYHOM pexunme, KBT-u ([kan).

OTHOCcUTENbHbIe norpewHocT TCY npu M3MEpPeHUn TEMNOBOM
MOLLHOCTM paccyuTbIBalOTCS Mo hopMyre:

@-100%, (5.20)

(o]

8T<:<:q|z:

roe Orcyei — OTHOCUTENbHAs norpewwHocTb TCY npu M3mepeHun Tenno-
BOW MOLLHOCTU B i-TOM NOBEPOYHOM pexunme, %;

Eoi — OencTBuTENbHOE 3HAYEHME TEMNSIOBON MOLLHOCTU B i-TOM MO-
BEPOYHOM pexunme, kBT (Mkan/v);

E.i — cpegHee 3Ha4YeHnEe M3MEPEHHOW TEMNSTIOBOWM MOLLHOCTU B i-TOM
NnoBepOYHOM pexume, KBT (Mkan/y).

PesynbTaTbl NOBEPKM CYMTAKOTCS NOSNOXUTENbHBIMU, €CIN OTHOCU-
TenbHas norpewHocts TCY npy M3MEpeHUM KOnMyecTBa TEMSIOBOW
3Heprun n TennoBown molHocTn cooTBeTcTByeT knaccy C no NOCT P
51649-2000.

[ns CoKpalleHns BpEMEHM MNOBEPKM [OMNyCcKaeTCsl BbINOMHATb
onpegeneHne oTHocuTenbHOW norpewHocTn TCY Tonbko No RS - BbI-

xoay.
NMPUMEYAHWE. Tlpu npoBegeHwn noBepkM B COOTBETCTBUM C

n.5.7.6.1, onepauun nosepkn no n.n.5.7.3-5.7.5, 5.7.6.2 He npoBogAT-
cs.

MoanemeHTHaa nosepka TCY nNpu M3MEpPeEHUM KONMYecTBa TEMMOBOW
3HEeprun 1 TenmnoBoM MOLLHOCTH

Bxopsawme B cocta Tennocyetyuka MNP, MNA, MT gomxkHbl ObITb No-
BEPEHbI B COOTBETCTBMM C METOAUKAMM MOBEPKM Ha HMX. PesynbtaThl
NOBEPKN CHUTAIOTCS NOSIOXKUTENBbHBIMWN, €CNN NOrPELLUHOCTM NEPBUYHBIX
npeobpasoBaTenen He MNPEBbIWAT 3HAYEHUN, NPUBEOEHHbLIX B
n.n.5.7.3.2,5.7.4.2,5.7.5.2.
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MoBepka TB npu m3aMepeHun konmnyectBa TEMSIOBOM IHEPIUN U
TENMOBOM MOLLHOCTM BbIMOSIHAETCA MOKaHanbHO B COOTBETCTBUM C
Tabn.5.

Tabnuua 5
MuHnmansHoe
Temnepatypa
[MoBepoyHas Heobxogumoe
TennoOHOCUTEnNS, [asnenune, MlNa
To4ka KONMMYEeCTBO MMMYIbCOB, °C
(obbeM, M)
1 4 000 (40) 30+1
2 4 000 (40) 70+ 2 o10,1001,6
3 4 000 (40) 130 +5

MmnynbcHbin BXog TB, reHepaTop MpsiMOYrosnbHbIX UMMYSIbCOB Y
YacToTOMEp NOAKMYAKTCA Taknm obpasom, 4Tobbl UMMYSbLChI C reHe-
paTopa nocTynanu Ha UMNynbCHbLIN Bxod TB n c4yeTHbIN BXOA YacToTo-
Mepa. Ha Bxoa TB, npeaHasHa4vyeHHbIn ansa nogkntodeHna MNT, nogknio-
YaeTcs MarasuH conpoTtusneHun. MO nMnTnpyeTca ¢ NOMOLLbIO UCTOY-
HWKa TOoKa UInn 3HaYeHne AaBfieHnsi BBOAMUTCSA NPOrpaMmmMHo.

Mepea kaxabiM U3MEPEHMEM B NMOBEPOYHOW TOYKE MPOM3BOAUTCA
cbpoc nokasaHui YactoTomepa U pernctpaumns HadanbHOro 3HavyeHus
W,, [kBT-u (['kan)] no nokasaHnam nHankatopa TB B pexunme nHankaumm
KonuyecTtsa TENmoBOM 3HEPTMM U MO MOKa3aHUSM NepPCOHanbHOro KOM-
nbtoTepa, nogkrtoydaemoro Kk TB no RS-Bixoay.

Mo paspeluatowemy curHany (CUHXpPOUMIMYIbCY) UMMNYNbChI C reHe-
paTtopa HauyuHatT nocTtynaTtb Ha Bxod TB u yactotomep. lNocne okoH-
YaHusa npouecca Nofayn UMMYNbCOB PErncTpUpyeTcs YUCNo UMMyInb-
coB N, namepeHHoe cyeT4mkoMm umnynscos (Cull). KoHeyHoe 3HayeHne
Wk Ha mHamkatope TB (u/vnn no RS-Bbixody) umkcupyotca no ucre-
YeHuM 6 MUH Nocne OKOHYaHWs Habopa konuyecTBa MMMYNbCOB B AaH-
HOMW NOBEPOYHOMN TOYKE.

M3mepeHHOe 3Ha4yeHne KonmyecTBa TEMNSIOBOW 3HEPrMuM pacCymThbl-
BaeTCHd No pasHOCTU nokasaHun TB:

Wmi = WKi - WHi ’ (521)

roe W, — nsmepeHHoe KoOnm4ecTBO TENSOBOW 3HEPINK B i-TOM NOBEPOY-
HOW Touke, KBT-y ([kan);

Wi — Ha4anbHoe 3Ha4yeHne nokasaHun TB B i-TOW NOBEPOYHOU TOY-
ke, kBT-u ([kan);

W, — KOHEeYHOe 3Ha4yeHne nokasaHnn TB B i-TOM NOBEPOYHON TOYKE,
KBT-u ([kan).

MNamepeHHOe 3HadeHuMe TennoBoM MOLLHOCTU onpeaensieTcss no
dopmyne:

E, =—u (5.22)
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roe E, — namepeHHoe 3HavyeHue TennoBon MOLLHOCTU B i-TOM NOBEPOY-
HoW Touke KBT ([kan/v);

Tey— BpemMs cyeta umnynscos W, B i-TOM NOBEPOYHOMN TOYKE, M.

[lenctButenbHoe 3Ha4yeHue KonmnyecTBa TEMNSIOBOWM 3HEprum Ons
TeX e 3Ha4YEeHUN napamMeTpoB TEMNSIOHOCUTENS onpeaenseTcda no op-
Myne:

Wy =h-p -Ni-Ky, (5.23)

roe Woi — 0encTBUTENbHOE 3HAYEHNEe KonnyecTBa TEMNSIOBON SHEPTUM B
i-TON NnoBepoYHON Touke, KBT-y ([kan);

hi — aHTanbnusa TennoHocuTens, onpegenseMas no 3Ha4YeHUsIM
UMUTUPYEMBIX TemnepaTypbl U OaBNeHUa B i-TOW MOBEPOYHOM TOYKe,
KBT-u/kr ('kan/kr);

pi — MMOTHOCTb TENMOHOCUTENS NPV NapameTpax TENNOHOCUTENS B
i-TOI noBepoYHoOM Touke, Kr/m>;

Ni — KONIM4eCTBO MMMNYNbCOB, HACYMTAHHOE YACTOTOMEPOM B i-TOM
NMOBEPOYHOW TOYKE, LT. ;

Knp— KOHCTaHTa Npeobpas3oBaHnsl N0 MMMYMLCHOMY BXOAy, M/umn.

HenctBntenbHoe 3Ha4YeHne TENOBON MOLHOCTM onpeaensieTcs no
dopmyne (5.18).

OTHOocuTENbHasa norpewHocT TB npu m3amepeHunm konuuvectsa
TENSI0BOW 3HEPrnn paccynTbiBaeTcs No hopmyrne:

W = Woi 1009 , (5.24)

6TBWi =
oi

roe dtswi — OTHOCUTENbHAsA norpewHocTs TB npu namepeHun Tennoson
3HEpPrnn B i-TOM NOBEPOYHOM TouKe, %;

W, — cpegHee 3HA4yeHMe W3MEPEHHOr0 KONMYecTBa TEMMOBON
3HEepruu B i-TOM NOBEPOYHON TOouUKe, KBT-Y ([kan);

Woi — OENCTBUTENBHOE 3HAYeHue TensIoBOW SHeprum B i-TON nose-
poYHOM Touke, KBT-4 (lkan).

OTHocuTenbHble norpewHocTn TB npyu nsamepeHnn TenioBON MOLLL-
HOCTM paccynTbiBalOTCA No hopmyne:

ﬁ-mO%, (5.25)

8TBEi =
oi

roe orggi — OTHOCUTENbHAs NOrpeLwHoCcTb TB npu namepeHnn Tennoson
MOLLIHOCTU B i-TOM NOBEPOYHOM TOYKe, %;

E.i — cpegHee 3Ha4YeHWe N3MepeHHOM TensoBON MOLLHOCTU B i-TOW
NoBepPOYHOM TouKe, KBT ([kan/v);
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Eoi — OencTtBuTenbHoe 3HavYeHue TennoBOoW MOLLHOCTM B i-TOM MNO-
BEPOYHOM TouKe, KBT ([kan/v).

PesynbTatbl NOBEPKM CHUTAKOTCA NOMOXUTENBbHLIMU, €CIIN OTHOCK-
TenbHasi NOrpeLHOCTb NPY U3MEPEHNN KONMYECTBA TEMNSTIOBON SHEPrUm
N TENNOBON MOLLHOCTU BO BCEX MOBEPOYHbIX TOYKAxX He npeBblluaeT
3Ha4veHun 0,5 %.

Mo pesynbTaTtam noBepku genaetca otmeTka B npotokone (Mpu-
noxexue ).

NPUMEYHAHUA.

1. [onyckaeTcs onpeaensaTb NOrpelHOCTb TONbKO NpY M3MepPEeHUN KOonu-
4yecTBa TEMMOBOW SHEPIUMN.

2. lNMpn npoBeaeHMn NOBEPKU B COOTBETCTBUMM C TpeboBaHusmu n.5.7.6.2
noesepky TB no kaHanam nsmepeHusi pacxoga, TemnepaTtypbl U aasne-
HWSA JonycKaeTcsl He BbINOJTHATD.

5.7.7. IMpn nonoxuternbHbIX pe3ynbTaTtax nosepku no n.n. 5.7.3 - 5.7.6 ten-
NOCYETUYNK cuYMTaeTca npolleilnM MoBepKy CO 3HaYeHUsAMU norpeLu-
HOCTEN M3MEPEeHUs napameTpoB TEMNNOHOCUTENS, KOnMuyecTsa Tenso-
BOW 3HEPruv v TernrnoBOW MOLLHOCTW, YCTAaHOBMEHHbIMU B HACTOSALLEM
pykoBOACTBeE.

5.7.8. lNpun komnnekToBaHMM TenrocyeTymka coctasnswowmmmn (TB, MNP, MT,
M4), npoweawmmmn nNoBEPKY U COOTBETCTBYHOLMMKU TpeboBaHMAM MO
METPONOrMYECKUM XapaKTepUCTUKaM, NpMBeaeHHbIM B HACTOSALLEN Me-
TOAMKE, TEMMOCYETUYNK CUMTAETCS MPOLUEALLIMM MOBEPKY CO 3HAYEHMUSI-
MM MOrpeLLIHOCTEN, YCTaHOBSIEHHbIMW B M. 5.7.6.1.

5.8. ObopmrneHune pesynbtaToB NOBEPKU

5.8.1. MNpu nonoxuTenbHbIX pesynbTatax nosepku B npoTokone (Mpunoxe-
Hue [1) AenaeTcs oTMEeTKa O FOAHOCTM K 3Kcnnyatauumn, odopmnseTcst
CBMAETENbCTBO O MOBepke Mnu genaetcs oTmeTka B nacrnopTe TCu,
YAOCTOBEPEHHbIE MOBEPUTENBbHLIM KNEWNMOM M MOANUCHIO NOBEpUTEns,
a TCy ponyckaeTcsi K MPUMEHEHUID C HOPMUPOBAHHBLIMU 3HAYEHUSIMU
MOrpeLUHOCTH.

5.8.2. lNMpwn oTpuuaTernbHbIX pesyrbTaTtax MNOBEpPKU OAHOro WUMKN HECKOJSTbKUX
namepuTenbHbIX NpeobpasoBaTenen, BXOAsWMUX B COCTaB TeMsocyeT-
YMKa, NPOU3BOAUTCA MX PEMOHT MMM 3aMeHa Ha npeobpasoBatenu
aHanornyHoro Tmna. locne aToro TennocyeTyYMK noaBepraeTcsl no-
BTOPHOW NMOBEpPKeE.
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NMPUNTOXEHUE A. Bup cocTtaBHbIX YacTen Tenmnoc4yeT4ymka

- ] 5 250* >
v _\‘ /7 -
[ [ \ / - -
‘ \\\ // B3JIET TCPB @ ©
é (oo}
154*
, ©®©O®
@ BT
_\!_[\ TCPB-027 =24B | _ l._ _ !j
I T (L (L Sejenejens) ’
,, = [LDHrD COHEDE

BUA cnepeau
R . N
é@ \ \\ \

BUA CHU3Yy

* - CNpaBOYHbIN pasmep
1 — ducnnel uHOukamopa; 2 — Knasuamypa, 3 — Modynb eblquciumens; 4 —
MoOyrnb usmepumerns; 5 — Modynb KomMmymauuu, 6 — cybbrnok obpabomku
OaHHbIX; 7 — 2epmM0o8800sI; 8 — pasdbeMm RS-232; 9 — knemMma 3a3emrieHuUs (3a-
HyrneHus).

-

105*

@ 7 ﬂ“‘ y }
\ N\

[1Id

Puc.A.1. Bunag tennoBbluncnutens.
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I*
' N ) (
F I
I
v Y, \
)
—
g
=
LI| 1
* - CNpaBOYHbIN pasmep
JnunHa moHTaxHowm Yactu, I*, mm | 50 70 98 133 | 223

L*, mm | 158 | 178 | 206 | 241 | 331

Puc.A.2. Tepmonpeo6pasoBartenb conpoTtuBneHnsa «B3JIET TMCy.

2
1
— A
* 'i' | l
uy *r-. *
% o %
{:] £
Y i Y
Y
S24 -
86,5 *
& | |

* - CNpaBOYHbIN pasmep

1 — wmyuep nodkmoyeHus N Kk usmepsiemol cpede; 2 — pa3bem Kabesis
css3u /.

Puc.A.3. NMpeobpa3oBatenb aasnenus tuna COB-U-A.

Ta6bnuua A.1. MowHocTb, noTpebnsaemas MNP
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Tun MNP [MoTpebnaemast MOWHOCTb, BT

Pacxogomep-cHeTumk  anekTpomar-
HUTHbIN «B3JIET 3P» ucnonHeHus 2,0*
SPCB-4x0J1/®

Pacxogomep-cyeTynk  anekTpomar-
HUTHbIN «B3JIET 3P» ucnonHeHus 25*
SPCB-5x011/®

* npu TemnepaType KOHTponupyemon xungkoctn 150 °C

Tab6nuua A.2. MowHoOCTb, NOTpebnaemMmas TennoBbIYUCIUTENEM NPU NOA-
kno4veHuun MO Tvna CAB-U-A

Konu4yecTtso MoLHoCTb,
NoAKNt4YeHHbIX MM notpebnsemas TB, Bt

2,5

3,0

3,5

4,0

4,5

50

OO |WINF|IO

5,5
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NMPUNOXEHUE B. Pa3psagHoCcTb MHAMKALMKU U3MepseMbIX napa-
MEeTpPOB Ha Aucnee Tennoc4yeTymka

Tabnuua b.1
Korn-Bo 3HakoB
npwv HOMKaLMm
MapameTp Ha gucnnee MpumeyaHue
Luenas apob.
4acCTb 4YacTb
1. Konu4yecTBo Tennosou aHeprun W lMepenonHeHne cyeTynka HacTy-
[FOx, Mkan] 1-6 3 naet npwu:
- W > 999 999,999 Ik
- W > 238 845,896 lNkan
Mocne nepenonHeHns cyeTvnka
OTCYET HA4YNHAETCH C HYNEBOIO
3HayeHus.
2. Tennoas MowHocTb E [[[[Dx/y, 1-6 3
kan/J]

3. Macca TennoHocuTensa m [T, Kr] 1-6 3 lMepenonHeHne cyeTymMKa HACTY-
naet npy m > 999 999,999 1
lMocrne nepenonHeHns cyeTymka
OTCYET HauYMHaAeTCs C HYNeBoro
3HaYeHus.

4. O6bem TennoHocutens V [m?] 1-6 3 lMepenonHeHne cyeTymMKa HACTY-
naet npu V > 999 999,999 m*
lMocrne nepenonHeHns cyeTymka
OTCYET HAaYMHAETCS C HYNEeBOro
3HaYeHus.

5. Temnepatypa t [°C] 1-3 2

6. [laBneHne xonogHown Boabl PxB,

[OoroBopHoe fasnexHne Ppor

[MMa] 1 2 o1 0,1 go 2,5 Mla
7. CpegHui MaccoBblIt (00 bEMHbIN) 1-5 2

pacxop TennoHocutens Qm (Qv) | (1-5) 3)

[T/4 (M3/4)]
8. Bpems HapaboTku THap, npocTtos

Tnp, HAaNM4YUA HeLITaTHOW cUTya-

umn T HC, otkasa NP T MNP [v] 1-8 2
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NMPUNOXEHUE B. CnoBo cOCTOAAHMA pacyeTHOro KaHana, Tenno-

Cuctembl

Ta6nuua B.1. CnoBO COCTOAHUA pac4yeTHOro KaHana

O603Ha4veHne
cobbITUA CopaepxaHne cobbITus
npv MHAUKaUUK
OTka3s NP
OTtkas MT
OTtkas a

OTcyTCTBI/Ie n3MmepeHnda MMHMMymMa ONnoOpPHOro HanpsaXxeHusa

OTcyTCTBME N3MEPEHMSI MAKCMYMa OMOPHOMO HANPsPKEHUS!

HGD,OI'IyCTVI MO€ 3Ha4YeHne 3HTanbnmmn

He,qonycmmoe 3Ha4eHune nNNnoTHOCTU

N[OOI WIN|IFLIO

OTKa3 TENNOCUCTEMBI, B KOTOPYKO BXOAUT OaHHbI KaHan

Tab6nuua B.2. CnoBo coCTOAAHUA TennocucTemMsbl

O6o3Ha4veHune co-
ObITUA
npy MHOMKaLUK

CopepxaHue cobbITust

Otkas nepsoro NP ans W1

Ortkas BToporo NP ana W1

Otkas nepsoro NP ana W2

Ortkas BToporo NP ana W2

AWIN|FLO

Otkas T, onpegensowero sHTanbn1o ans nepBoro yneHa B gop-
myne W1

Otkas T, onpegensaoLwero aHTanbLNMo 4s BTOPOro YneHa B gop-
myne W1

Otkas T, onpegensowero aHTanbn1o ans nepBoro yneHa B gop-
myne W2

Otkas INT, onpegensaoLwero aHTanbLNMo 4s BTOPOro 4YneHa B op-
myne W2

Ortkas N[, onpegensitowero sHTanbn1o Ansg nepBoro yneHa B dop-
myne W1

Otkas N[, onpegenstowero sHTanbnuio Ansg BTOPOro yneHa B gop-
myne W1

Ortkas N[, onpegensitowero sHTanbn1o Ansg nepBoro yneHa B dop-
myne W2

(o8]

Otkas N[, onpegensitowero sHTanbn1o Ansg BTOPOro yreHa B op-
myne W2

HewTaTHasa cutyaumsa 1

HewrTaTtHasa cutyaums 2

HewTaTHasa cutyauma 3

OTtka3s EEPROM

[MpocTon TenIOCUCTEMBI

HewrTatHasa cutyaums 0

[Mpamon NOTOK

e Ediolniinliviie!

O6paTHbIN NOTOK
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NMPUNOXEHUE T. NMpumep nporpaMMHON HACTPOMKU TENNOCHeT-
YymkKa npm o6cnyxXmMBaHum 3-xX TenyIOCUCTEM

(cnpaBo4HoOe)
Ql P1 t1
Moparowmii J\ | T N=1
Tpy6onpoBon N4
é W1, = ml-(hl - ho)
I é W2, = m2~(h2 - ho)
| e ¢ W3, = W13 — W2,
e hi(py) = f(ts, P)
Qz Pz t, I E hZ(Pz) = f(t2’ PZ)
| | - ho = f(to, Po)
OGpaTHbIi A\ T |
Tpy6onposoa —J
Q3 P3 t3
Mogatowwmii >\ | T N=2
Tpy6onposoa =
2 W1; = ms-(hs — ho)
| 5 W2, = mye(ha — ho)
| rsc_ g W3, = W1, - W2,
B ha(ps) = f(ts, Pa)
Q, P, t | : ha(pa) = f(ts, Pa)
| I |2 ho = f(to, Po)
OGpaTHbIN ya\ T |
Tpy6onposoa —J
Q5 P5 t5
Noaatowwit J L T _
Tpy6onpoBopg bl N=3
2
| g W13 = ms-(hs = he)
| 8 W2;=0
I g’ W33 = W13 - W23
| 5 hs(ps) = f(ts, Ps)
Pe ‘s | 5 he(pe) = f(te, Pe)
O6paTHbIN | T |
Tpyb6onpoBopa
@ - npeobpasoBaTesnb pacxoaa;
J_ - npeobpasoBartenb AaBneHUs;
r - npeobpasoBaTtesb TeMnepaTypsbi.

Puc.l'.1. CTpyKTypbl TENNIOCUCTEM U KOH(Urypaumsa nsmeputTenbHON cucre-
Mbl TCu.
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Ta6bnuua I'.1. MNMapameTpsbl, onpegensemsblie B TCyY

Ne MapameTpbl
KTOUKMY, KTOYKU»
«KaHana»| Mn3MepeHus

I'Iapameprl pac4yeTHOro «KaHana»

0 -

to , Po, ho

1 Qui, t1, P1

T T
hi(p1) = f(ts , P1); Qmi= Qui-p1, M1 = [Qpy-dT, V1 = [Qup-dT
0 0

2 Qw2, t2, P2

T
T

ha(p2) = f(t2 , P2); Qmz = Qua-p2, M2 = [Qpp -dT, V2 = _[QVZ -dT
0 0

3 Qus, t3, P3

=
T

ha(ps) = f(ts , P3); Qma = Qua-p3, M3=[Qpz -dT, V3 = .[QV3 -dT
0

0

4 Qua,ta, Py

T

T
ha(pa) = f(ta , P4); Qma= Qua:pa, Ma=[Qpq4 -dT, Vy = IQV4 -dT
0 0

5 Qus, ts, Ps

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

6 Ques, te, Ps

N T
he(ps) = f(ts , Ps); Qms = Que-ps, Me = [Qmg -dT, Vg = [Qyp -dT
0 0

Ta6bnuua IN.2. MapameTpbl, onpegensieMbie B TennocucTtemax

Ne Tennocucrtembl

TennoBasi MOLLHOCTb

Tennosas Heprud

N=1

ELy = Qmi - (hy —hog);
E21 =Qmz - (hy —hg);
E3, =El —E2,

N=2

El, =Qmsz-(hz —hp);
E25 =Qma - (hg —hg);
E3, =E1, —E2,

Elz = Qms - (hs —hg);
E23 = 0;
E3; =El; —E2,

T
W11(2,3) = £E11(2,3) -dT;
T
W21(2,3) = IE2](2,3) -dT;
0
T

W31(2’3) = J-E31(2’3) -dT
0

NMPUMEYAHUE. 3HauveHne pacxoga Qs M Maccbl Mg ABMSAKOTCS
CMpPaBOYHbLIMU U B pacyeTax He UCMNOSIb3YTCS.
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NMPUNOXEHUE [. NMpunoxeHnsa K MeToauKe NoBepKU

CxeMbl NOAKIIOYEHUS TENNOCUYeTUYMKA npu noBepke

(o6s3aTenbHoOeE)
Vimn. Cun1
TEMNOBbLIYNUCIIUTENDb suixomsl | _
(RS-485) CuMn
na1 ... Nfn nP1..MNPn nT1..MNTn RS-232 >
Y ? Y ATA Y Y
1 | ri
D i D ' || D » nk
wd [ wd
I
nat ... Nan [ nT1..NTn 3 4
Kanu6patop paBneHus : TK
2
I
[
1 [
[
[

.
- nP1 _|r | | nPn (g -
—
1 - mpy60rpo8o0d rnoeepoyHoOU ycmaHO8KU;
2 - peaynupyrouwul 8eHMuUsb;
3 - KOHMPOJIbHbIU MaHoMemp;
4 - KOHMPOJIbHbLIU MepMomMemp;
TK - memriepamypHbIU Karnubpamop;
4 - npeobpaszosamersib 0aBneHuUs;
1K - nepcoHarsibHbIlU KOMblomep;
[P - npeobpa3zosamersb pacxolda (pacxodomep, pacxodomep-cyemyuk u m.o.);
T - npeobpasosameri memriepamypsbl;

CuMl - cuemyuk UMyrbCO8.

Puc.[1.1. Cxema nogkntovyeHnsa TCy npm noBepke MeToAOM HEnocpencTBeH-
HOro CNUYeHUs.
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Umn.
TENNOBBLIMUCITUTEIb BbIXoAb! | Cul1
Culn
(RS-485) N
nai1..nan nNT1..NTn NP1..MPn  RS-232
A A'| y y A A Y A' Y 2
I
»| MK
WcTOUHMK TOKa R
m » Ccum

R - Maz2a3suH corpomussieHuu;
' - 2eHepamop umnynbcos;

4 - npeobpasosamersb 0asrieHusl;
1K - nepcoHarbHbIU KOMIbomMep;

1P - npeobpa3osamerb pacxoda (pacxodomep, pacxoOoMep-cHemyuK u m.d.);
1T - npeobpa3zosamersib memrepamypsbl;
CuMl - cyemyuk uMnynbCcos.

Puc.[l.2. Cxema noakntoyeHusa TC4 npm MMUTaLMOHHOWN NOBEpPKeE.
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lNMpoTtokon noBepku Tennoc4yetynka «B3JIET TCP-M»

(pekomeHayemasn copma)

3aBopckon Homep WcnonHeHne
"og Bbinycka
Bug nosepku

MyHKT

. OTtmeTka 0
HanmeHoBaHue onepaumn [OKyMeHTa [MpumeyvaHue
COOTBETCTBUU
no nosepke

BHeLwHWIn ocMoTp 5.7.1
OnpoboBaHue 5.7.2
OnpeaeneHne NOrpeLlHocTy Npu N3aMepeHnmn
obbema (Macchl) n cpegHero 06 bEMHOro
(maccoBoro) pacxoaa 5.7.3
OnpepgeneHve NOrpeLwHoOCTN Npy n3mMepeHnm
TemnepaTtypsbl 574
OnpepgeneHve NOrpeLwHoOCTN Npu n3mepeHnn
JaBrneHus 5.7.5
OnpegeneHve NOrpeLwHoOCTN NPy N3mMepeHnn
KonnMyecTBa TEMNMOBOW 3HEPTUN 1 TENNOBOW
MOLLHOCTM 5.7.6
TennocyeTymk K aKkcnnyaTauum

(rogeH, He rogeH)

OaTa nosepku " " 20 r.

MoBepuTenb /

(nognuce)
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NMPUNOXEHMUE E. Cxembl o6ecnevyeHnss B3pbIBO3aLWMUTbI

~ 220B
B3pbiBOoGe30onacHasi 3oHa | BapbiBOONacHasi 3oHa
«B3NET YPCB-520 Ex» (1) |
Y \ 4
VBIM-24.24 VIBM-24.24
=24B | KaGenb PK 75-2-22
v =24B v . - : y c
— [ 1 1l M3A
BN ,' \ | YK ny
«B3J1ET TCPB» BM I - oA il I i
TCPB-027 ] | - 2 —
NP1 — B L il VK NaA e
npP2 p——A I ‘.f' 1 MoA ny 1.2
L L ]
nT1 _é_ I f Tpy6a, meTannopykas
M2 (¢——{Boos | \ o
Kabenb KNM3BM 2x2x0,6 i —
~20B,—” — ~— — - - - - = _l ______ ny LLL®
—PI «B3JET YPCB-520 Ex» (2) 21
np3 je—| I —
NP4 —— TMnC
________________ - ny 29
nT3 | — :
T4 fe———(omo0s | |
—
7 i 1 mc
—l «B3MET YPCB-520 Ex» (3) I w 3.1
nPs l«——| =
MP6 [€—| Trc
__________ I_ — e ——— — ny 3.2
— .

RS-232 (RS-485)

bW — 6nok uckposzawumHeil; bWN-003 — 6apeep uckpobesonacHocmu OO0
«HTrIK JleHnpomasmomamukay, BT — emopuyHbIl npeobpasosamerib;
— usmepumernbHbIl yyacmok; 11,2 — nepsuyHbIl npeobpazosamerss; [TOA —
npeobpasosamersib ariekmpoakycmu4deckul; TINC — mepmornpeobpaszosamerib

nTs
MT6 |€—— 511003 |

conpomusrieHus; YK — ycmpolcmeo KoMMymauuoHHoe.

Puc.E.1. CTpykTypHas cxema TensiocyeTymka ¢ obecnevyeHmemM B3pbiBO3aLlm-

Tbl KaHaJN1oB pacxona v TeMmnepartypbl.

K Tenno-
BblYMncCnnTento

BU-003

PT-A <]
LEAD-A <«-—+—\ |

PT-B <t —
LEAD-B -—g—

SHIELD <—T
’(

Yo~ O

>hwN P

B3NET TNC
[ 1
} ‘I 3
12
\ /
4
!

Puc.E.2. Cxema nogknroyeHus TIC yepe3 6apbep uckpobeszonacHocTM.
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NMPUNOXEHMUE XX. UCTOYHMKN BTOPUYHOrO NUTaHUA

1
/] -
I 6 |
2 r RYRRY N\
| 1
\e T
+V OK
@) 35 * )
90 * +V ADJ l
1
3
—~Jl =~ L ]
\O/}O 6
Y - - HH
M
40* N> - 100* -
a) BMA cnepeam 6) Bna cboky
* - CNpaBOYHbIN pasmep
1 — 8UHMbI KOHMAaKMHOU KOSI00KU 8bIXOOHO20 HarpsixeHusi =24 B; 2 —
€c8emodUOOHbIl UHOUKamop BKITFYEHUSs UCMOYHUKa 8MOPUYHO20 u-
maHusi; 3 — 8UHM 3a3eMrieHuUsi; 4 — 8UHMbI KOHMAaKMHOU KOMOOKU Moo-
KoYeHUs1 HanpsixeHuss numaHus ~220 B 50Ty (L — nuHus, N —
Helimparb); 5 — cepbaa 0nsi 0c8060XX0eHUS 3awerniku; 6 — 3auwenka ons
KkpenneHusi Ha DIN-pelke.
Puc. XX.1. UcTOUYHUKM BTOpUYHOro nuTaHusa cepun ADN-1524 (=24 B 15 B1) m

ADN-3024 (=24 B 30 BT).

re tsrm.027 docl.ll
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