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Hactoawun [OKYMEHT pacnpoCTpaHAeTcss Ha  TennocyeTYuK-
pernctpatop «B3JIET TCP-M» ncnonnenmn TCP-026, -026M moaundoum-
kaumm TCP-02 n npegHasHadeH Ansi O3HAKOMIEHUs1 Mofib3oBaTens C
YCTPOMCTBOM TEMMOCYETUMKA N MOPSAKOM €ro aKkcnnyaTaumn.

B cBs3M ¢ nocTosiHHOM paboTour No yCcoBEpPLUEHCTBOBAHMUIO Npmnbopa
B TENSIOCYETYMKE BO3MOXHbI OTNIMYMA OT HACTOSILLErO PYKOBOACTBA, HE
BMNUSIOLLME HA METPONOrMYECKNE XapaKTEPUCTUKN N (PYHKLMOHANbHbIE
BO3MOXHOCTW npubopa.

MEPEYEHb NPUHATBLIX COKPALLEHWUNA

D, - AaMeTp YCMOBHOro Npoxoaa;

KKWU - )KMAKOKpUCTanIMYeckun MHOMKaTop;

HC - HewTaTHag cuTyauus;

HCX - HOMUWHanbHasa cTaTnyeckas xapakTepucTvka npeobpasoBaHus;
na - Nnpeobpa3oBaTenb AaBMNEeHUs;

MK - NepcoHarbHbIN KOMMbIOTEP;

rneP - NnpeobpasoBaTenb pacxoaa;

nT - npeobpasoBaresnb TeMnepaTtypbl;

B - TeNNOBbIYUCUTEND;

TK - TemnepaTypHbIN KanubpaTop;

TrC - tepmonpeobpasoBaTenb CONPOTUBIEHNS;
TCY - TennocyeTyuK;
oA - 9KcnnyaTaunoHHasa JOKYMeHTauus.

NMPUMEYAHUME. Bua HammeHoBaHUS MM 0003HAYEHUs, BbINOM-
HEHHOro B TeKkcTe M Tabnuuax XupHbiM wpudTom Arial, Hanpumep,
ApXxuBbI, COOTBETCTBYET €ro oTobpakeHuto Ha gucnnee npuodopa.

* % %

e Tennocyemdyuk-peaucmpamop «B3JIET TCP-M» 3apesucmpuposaH 8
'ocyOapcmeeHHoMm peecmpe cpedcme usmepeHut P® nod Ne 27011-
09 (ceudemenbcmeo 06 ymeepxOeHuu murna cpedcme u3mMepeHul
RU.C.32.006A Ne 35189).

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» coomeemcmeyem
mpebogaHusiM HopMamueHbIX OOKYMEeHMmMOo8 0 3/1eKmpoMagHUmHou
cosmecmumocmu u bezonacHocmu.

e Tennocuyemyuk-peaucmpamop «B3JIET TCP-M» paspeweH K npume-
HEeHUI0 8 y3riax ydema mernsoeou sHepauu.

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» paspeweH K npume-
HeHUK Ha rpou3sodcmeeHHbIX obbeKkmax 8 coomeemcmeuu ¢ rnpasu-
Jlamu rpombiwneHHou 6e3onacHocmu.

e Tennocyemdyuk-peaucmpamop «B3JIET TCP-M» cepmugpuyuposaH 8
«Cucmeme cepmucbukauuu 8 aniekmpoaHepzemuke « SHCEPTUKO».

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» coomeemcmeayem
mpebosaHusam cucmembl 006po8OSIbLHOU cepmugbukayuu
«[asnpom-cepm».



1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Tennocuetunk-pernctpatop «B3JIET TCP-M» npegHasHaveH ons wvc-
NONb30BaHNA Ha y3rnax yyeta TEMNSI0OBOM 3HEPrnn C Lienblo N3MepeHns
napamMeTpoB TeNSIOHOCUTENS N NPeAcTaBfeHns JaHHbIX No notpebne-
HWIO TENSO- M BOOOPECYPCOB.

Tennoc4yetunk cootBetctByeT OCT P 51649-2000, pekomeHaa-
unam MU 2412, MU 2573, MO3M R75 v gpyron HOpMaTtMBHOW [OOKY-
MEHTauunn, pernameHTupyowen tpedosaHms k npubopam y4era.

1.1.2. Tennoc4yetumk «B3JIET TCP-M» ucnonHennn TCP-026, -026M nocTtpo-
eH Ha 6ase Tennosblumcnutena «B3JIET TCPB» wucnonHeHuin
TCPB-026, -026M cooTBeTCTBEHHO. TennoBblYUCIUTENb WUCMOSTHEHUS
TCPB-026M oTnnyaeTca HanMynem 4acoBblX, CYyTOYHbIX U MECSYHbIX
apXMBOB, B KOTOPbIX 3HAYEHUS apXUBUPYyEMbIX MapaMeTpoB COXpPaHs-
IOTCS HapacTarLWMM UTOrOM.

1.1.3. Tennocyetuunk «B3NNET TCP-M» ucnonHeHun TCP-026, -026M obecne-
yMBaerT:

a) namMepeHne n onpeaeneHune:

- TEKYLMX 3HAYEHUN napamMeTpoB TEMMOHOCUTENS NEPBUYHbIMK NPeob-
pasoBaTensiMu pacxoaa, TemnepaTtypbl U AaBNeHUs;

- 3Ha4YeHU TenmnoBOW MOLLHOCTMK, KONMYyecTBa TENNOTbl U Maccbl TeNso-
HOCUTEnNnd B TEMNJTOCUCTEME;

0) MHAMKaUMIO N apXnMBMPOBAHNE:

- pe3ynbTaToB U3MEPEHUIA U ANarHOCTMKM B KaXaoM TpybonpoBoae v Te-
NIoOCUCTEME;

- BpeMeHn HapaboTKu;
- 6a3bl YCTAaHOBOYHbIX NApaMeTPOB MO TEMNNIOCUCTEME;

B) BbIBOJ, U3MEPUTENbHOW, ANarHOCTUYECKON, YCTAHOBOYHOW, apXMBHOM Y
Apyron nHpopmaumm Yepes nocrnegoBaTenbHbin MHTEpdenc RS-232;

r) KOHTPOSb M PErncTpaumio:

- HanMumns OTKa3oB M HEUCNPaBHOCTEN COCTaBHbIX YacTen TennocyeTyn-
Ka n HewTaTHbIX cutyaummn (HC) B Tennocucreme;

- JencTBuiA onepartopa, NPOU3BOAMMBIX C TEMMOCYETYMKOM MpU Moaro-
TOBKE W B NpoLiecce aKcnnyaTauuu;

1) 3aLUTY apXMBHBIX N YCTAHOBOYHBIX AAHHbIX OT HECaHKLIMOHUPOBAHHOIO
gocTyna.



1.2. TexHN4YeCKne XxapakTepucTUKu

1.2.1. OCHOBHble TEXHUYECKME XapaKTepUCTUKM TennocyeTymnka (TCH) npuse-
JeHbl B Tabn.1.

Ta6bnuua 1
HanmeHoBaHve napameTpa 3HavyeHue napameTpa Mpum.

1. KonuyecTtBo JaTyMKOB U3MEPEHUSA NEPBUYHBIX

napameTpoB:

- pacxoga no 4

- TemnepaTypbl no 5

- JaBnexHust no 4
2. Konn4ecTtBoO KOHTpPONMpyeMbIX TEMNOCUCTEM 1
3. KonnyectBo KOHTponmpyembix Tpy6onpoBoaoB B

TEennocucTeme no 4
4. InameTp ycrnoBHoro npoxona Tpybonposoaa,

Dy, MM ot 10 go 5 000
5. lnana3oH namepeHus cpegHero o6bLeMHOro pac-

xoga, M°/y ot 0,01 o 10 000 Mpum. 1
6. [lnanasoH nsmepeHuns temnepatypsl, °C ot 0 go 180 Mpym.1, 2
7. dnanasoH namepeHnsa pasHocTn TemnepaTyp B

nogawuwem n obpatHom Tpybonposogax, °C ot 1 no 180 Mpnm. 1
8. InanasoH namepeHna gaenexHunsd, MlMa o1 0,1 00 2,5 Mpnm. 1
9. HanpsikeHne nutaHna NoCTOSIHHOro Toka, B 24 cm.n.1.2.3
10.CpefgHsis HapaboTka Ha OTkas, M 75 000
11.CpefHui Cpok cryxobebl, neT 12

NMPUMEYAHNA.

1. 3HayeHMe napameTpa onpeaensaeTca TeXHUYECKMMU XapakTepmucTmKkamm
NepBUYHbIX NpeobpasoBaTenen, BXoAsALLMX B COCTaB TEMNMoc4YeTymKa.

2. BoaMOXHO n3MmepeHune n apxmempoBaHne Temnepartypbl OT MuHyc 50 °C
(Hanpumep, TemMnepaTypbl HAPYXXHOrO BO34yXa) NMpu yKOMMNEKTOBaHUN
TennocyeTyMka COOTBETCTBYIOLWINM TepmonpeobpasoBaTtenem conpo-
Tnenenus «B3JIET TICy».

1.2.2. OnekTponutaHue npeobpasosartenen gasnenuna (M0) moxeT ocyulecT-
BMNATLCA KaK OT OTAENbHOr0 MCTOYHMKA, Tak U OT TEennoBblYUCNIUTENS
(TB), obecneumBatolero nutaHme Yetbipex ML npu Toke go 20 MA.

1.2.3. OnekTponutaHme TEennOBbIMMCNNTENSA OOMMKHO OCYLLECTBNATLCA cTabu-
NN3NPOBaHHBIM HanpPsXXeHNeM NOCTOSAHHOrO TOKa 3HaYeHneMm 13 anana-
30Ha (12-24) B c ypoBHeM nynbcaunn He 6onee + 1,0 %.

MutaHmne ot cetn 220 B 50 Ny MoxeT obecnevynBaTbCA C MOMOLLbIO
nctouHnka BTopudHoro nutanusa (MBI1), noctaeBnsemoro no 3akasy
(MpwunoxeHue E).

MowHocTe noTpebnenna TB He Gonee 0,2 BA, npu noasapsge
BCTPOEHHOIO akKyMyrnsitopa nocfie BOCCTAHOBMEHUS1 BHELLUHEro nuta-
Hua — He 6onee 1.0 BA. [InMTenbHOCTb NOMHOrO 3apsaa akkymynsitopa
cocTasnsieT He 6onee 4-x Yyacos.
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BenuunHa notpebnaemon mowHoctn TCY 3aBMCUT OT Yucna noa-
KnoYaeMbiX 4aTYMKOB AaBneHus, Ho He bonee 0,5 BA Ha paTyuk.

1.2.4. TennocyeTunk obecneymBaeT coxpaHeHune pesyrnbTatoB paboTbl TB B
apxmBax:

- yacoBoM — 898 3anucen (rnybuHa apxmea — o 37 CyTOK);
- cyTo4HoM — 360 3anucen;
- Mecs4HOM — 48 3anucen (rnybuHa apxmsa — o 4 ner).

HewTaTHble cuTyauuun, OoTKasbl U OEWACTBUA onepaTopa (OUKCUpY-
0TCA B XXypHanax:

- xxypHane HC — go 256 3anucen;

- XXypHarne 0TKa3oB — 10 256 3anucen;

- XXypHane nonb3oBatens — go 128 sanvcen;
- XXypHane pexumos - 00 32 3anucemn.

Bpemsi coOXxpaHHOCTU apXMBHbIX, @ TakkKe YCTaHOBOYHbIX AAHHbIX
npwv OTKIMIOYEHUN NMUTAHUSA (M MONHOM paspsne akkymyrnstopa) He Me-
Hee 5 nerT.

1.2.5. YCTOMYMBOCTb K BHELLUHMM BO3AEWCTBYIOLWNM (hakTopam TensoBbIYUC-
nntensa B paboyem pexume:

- Temnepartypa ot 5 go 50 °C;

- OTHOCUTENbHasA BraxHoCTb - He 6onee 80 % npu TemnepaTtype OO
35 °C, 6e3 koHaeHcauum Bnaru;

- aTMocpepHoe gasneHue ot 66,0 go 106,7 kla;
- Bubpaums B guanasoHe ot 10 go 55 'y ¢ amnnutygon oo 0,35 mm.
CreneHb 3awmtbl TB cootBeTcTBYET Koay IP54 no FTOCT 14254.

Mo 3aka3y BO3MOXHa noctaBka TB co cTeneHbio 3alnThl, COOTBET-
cTBytoLLen koay IP65.

YCTOMYMBOCTb K BHELUHMM BO34EWCTBYHOWMUM paktopamMm ocTtasib-
HbIX cocTaBnsawwmx TCY ykasaHa B aKCnfyaTauMoOHHON OOKYMeHTauum
(30) Ha cooTBETCTBYIOLWINE U3AENUS.



1.3. MeTponornyeckne xapaktepucTmuku

1.3.1. MNpepgenbl gonyckaemon abConOTHON NOrPeLLUHOCTU TeNNocYeTYnKa npum
N3MEPEHNN, MHAUKALUUKN, PEMMCTPaLNN, XPaHEHUN N Nepenaye pesyrb-
TaTOB U3MEpPEHUN TemnepaTtypbl TennoHOCUTENS A; He MpeBbiwaloT
3Ha4yeHnn, onpegensiemMblx no opmyne:

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

roe t— TemnepaTypa TennoHocutens, °C.

1.3.2. Npegenbl gonyckaeMon OTHOCUTESTbHOW MOrpeLuHOCTU TennocyeTynka
npu U3MEPEHUN, NHOMKALMN, PErMCTpaLumn, XpaHEHUN U nepeaade pe-
3ynbTaToB M3MepeHun obbema (Maccol), cpegHero o6bLemMHoro (Macco-
BOro) pacxoga TensioHocutens He 6onee + 2,0 %.

1.3.3. Npenenbl gonyckaemon nNpuBESEHHOW MOrpPELIHOCTN TenmocyeTynka
npu U3MEPEHUU, UHONKAUUKN, PETMCTPaUNN, XPaHEHUN N nepegayve us-
MEPEHHbIX 3Ha4YeH aaBnenust He npesbiwaeT + 2,0 %.

[nanasoHbl AaBneHusl, B KOTOpbIX 0bGecrneynBaeTcs ykasaHHas rno-
rPeLWHOCTb TEMNMOcYeTYMKa NpU TUMNOBOW KOMMNMEeKTaumumM npeobpasosa-
TEeNnsMu JaBreHus ¢ knaccom ToyHoctu 0,5:

- o1 0,88 go 2,5 MIla — ansa npeobpa3oBaTenen gaBneHUss C BEPXHUM
npegenom namepenHuns 2,5 Mrlla;

- o1 0,56 po 1,6 MlNa — gns npeobpasoBaTenen gaBreHUs ¢ BEPXHUM
npegenom namepenus 1,6 Mrlla;

- o1 0,35 go 1,0 MlMa — ansa npeobpasoBaTenen gaBneHUss C BEPXHUM
npegenom namepenunsa 1,0 Mra.

1.3.4. lNpenenbl AonyckaemMon OTHOCUTESNbHOW MOrpeLuHOCTM TennocyeTymka
npu U3MepeHun, NHOMKaLumMn, perucTpauumn, XxpaHeHmm n nepegade pe-
3ynbTaToB M3MEpPEHMn TennoTbl B COOTBETCTBUM C knaccom C no
FOCT P 51649-2000 B grMana3oHe pa3HOCTM TemnepaTyp:

or10010°C He bonee + 6,0 %;
ot 10 po 20 °C He bonee + 5,0 %;
6onee 20 °C He 6onee + 4,0 %.

1.3.5. MNpepenbl gonyckaeMon OTHOCUTESTbHOW MOrpeLLuHOCTU TennocyeTymnka
npu U3MepeHnn, NHOMKauumn, permctpauum, XxpaHeHnn n nepegadvye us-
MEPEHHbIX 3HAYEHU BpeEMEHN paboTbl B pasfiMyHbIX peXnmax He npe-
BbiwaeT + 0,01 %.



1.4. CocTtaB

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

Tabnuua 2
HanmeHoBaHue n YCJ10BHbIE 0603Ha4eHus Kon-Bo ﬂpmmeanme
1. Tennoebluucnutensb «B3JIET TCPB» ncnonHenus TCPB-026 1
(TCPB-026M)
2. NpeobpasoBaTenb pacxoga no 4 Mpum. 1
3. NpeobpasoBatenb TemneparTypsbl no 5 Mpum. 2
4. NpeobpasoBaTenb OaBMNEHUS no 4 Mpum. 3
5. KOMNNeKT MOHTa)HbIN 1 Mpum. 4
6. MacnopTt 1
7. KoMnnekT akcnnyaTtaunoHHOM JOKYMEHTaunm B cocTaBe: 1
- PYKOBOACTBO MO 3KChnyaTauuu
- NHCTPYKLMSI MO MOHTaXy
NMPUMEYAHNA.
1. Tun n konuyecTBO NpeobpasoBaTenen pacxoga — B COOTBETCTBUM C 3a-
KazoM. TwunoBasi nocTtaBka — ONEKTPOMArHUTHblE pPacxogoMepbl

«B3J1IET OP» ucnonHenus SPCB-420J1 Tpebyemoro Tunopasmepa.

2. Tuin 1 KonnyecTBO nNpeobpasoBaTtenen TemnepaTypbl — B COOTBETCTBUM
C 3aKasom.

3. Tvn 1 KonuyecTBO nNpeobpasoBartenen OaBreHUss — B COOTBETCTBUMN C
3aka3oM. TunoBas noctaBka — npeobpasoBaTenn n3bbITOYHOrO gaBre-
Hua Tmna COB-N-A 3AO HIK «BWUIM» ¢ TokoBbIM Bbixogom 4-20 MA.

4. CoctaB — B COOTBETCTBUM C 3aKa3oM. B komnnekT MOTyT BXOOUTb:

- kabenun cBA3M TennoBbIMUCIUTENS C npeobpasoBatendamu pacxoga
(MP), npeobpasoBatenamu gasneHus n/unu npeobpasoBartensamm Tem-
nepatypsbl (MT); anvHa kabenen no 3akasy u3 Tunopsga: 6, 12, 20, 30,
40, 70,100, 150, 200 wm;

- NPUCOEeANHNTENBbHAsA N YCTAaHOBOYHAsA apmaTtypa 4S8 MOHTaXa COCTaB-
HbIX Yacten TCu Ha obGbekTe.

JKcnnyaTauMoHHas AOKYMEHTauusa 1 KapTbl 3aKka3a Ha gaHHOe U3-
aenve n Opyrywo npogykuuio, Bbinyckaemyto dgupmon «B3JIET», pas-
MeLLleHbl Ha canTe no agpecy www.vzljot.ru.

Tam e pasmelleHbl CEPBUCHbBIE MPorpaMmmbl s paboTbl ¢ Tenno-
BblYUCIIMTENEM O nocnegosatensHoMy uHTepdency RS-232:

- «YHuBepcanbHbI NPOCMOTPLLMKY, BKIKOYAKOLWMKA B CBOM COCTaB WUHCT-
pyMeHTanbHble nporpammbl «MoHuTop TCPB-026» , «MoHutop TCPB-
026My;

- «KoHdurypatop 6a3bl TCPB-026», «KoHdurypatop 6asbl TCPB-
026M».



1.5. YcTponucTBo u paborta

1.5.1. MpnHUKMN paboTbl

Tennocyetumk «B3JIET TCP-M» ucnonHenun TCP-026, -026M no-
CTPOEeHHbIN Ha 6a3e Tennosbluncnutens «B3JIET TCPB» ncnonHeHun
TCPB-026, -026M npeactaensieT cobon eguHbii MHOrO(PyHKUMOHab-
HbIW MHOTOKaHarsnbHbI KOMMMEKC, KOTOPbIA MOXET BbINOSMHATL y4eT u
perncTpauuio napameTpoB TEMMOHOCUTENSA U KONW4YecTBa TennoTbl B
TennocucTemMax passfimvyHon KoHdUrypauuu.

MpuHUMN OencTBuA TennocveTynka OCHOBAH Ha U3MEPEHUU nep-
BUYHbIX MapaMeTpoB TEMSIOHOCUTENSA C MOMOLLBIO NpeobpasoBaTenemn
pacxoga [P, temnepatypsbl MT, gasnenus M4 n obpaboTtke pesynbTa-
TOB M3MEPEHUN B COOTBETCTBUM C arirOpUTMOM BblOpaHHOW CXeMbl Te-
nnoydeta. KaHanbl namepeHusa pacxoga, TemnepaTtypbl U aBNeHUa Te-
nnocyeTynKa COCTOAT M3 MEPBUMYHOIO M3MEpPUTENbHOro npeobpasosa-
Tend, NMMHUK CBA3M U KaHana U3MepeHust TENNOBLIYNCIINTENS COOTBET-
CTBYIOLLErO NapameTpa.

CTpyKkTypHasa cxema TennocyeTymka npmeseaeHa Ha puc.1.

TennosblyUCINTEND

1L 4—p RS-232

Tl

naTs UuaukaTop

il

Knaeuartypa
curHan . _
HanpasneHus —® Dir0 =24B
noToka .-
Dir

[P, IT, 4 — npeobpasosamernu pacxoda, memrnepamypbl, 0aeneHus;
HC — damyuk cobbimus (npucymcmaeusi, 3a0biMrieHuUsi U 0p.);
Dir — nozu4eckuti 8xo0.

Puc.1. CTpykTypHasa cxema TenmnocyeTyumka.

B kadectse [P B cocTaBe TennocyeTymMka MOryT MUCMNosfb30BaTbhCA
3MEeKTPOMarH1THble, YrbTPa3BYKOBbIE, BUXPEBbIE, TaxOMeTpudeckue
NN OCHOBAaHHbIE Ha WHbIX (OU3NYECKNX NpUHLUUNax npeodbpasoBaTenu
pacxoga unu pacxogomepbl, UMeLLne YacTOTHO-UMMYITbCHbIV BbIXOA,.
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B kaudectBe [T moryT ucnonb3oBatbCs TepmonpeobpasoBaTenu
COMPOTMBNEHUSA C Pa3fNYHbIMU 3HAYEHUAMU HOMMUHANbLHOW cTaTuye-
ckon xapaktepuctuku (HCX), nogkniodaemMble K TENNOBLIYUCANTESIO MO
4-npoBogHOM cxeme. [Ans KaHanoB M3MepeHuUs Temnepartypbl B MNO-
parouiem n obpatHom TpybonpoBogax OOHOW TEMNNOCUCTEMbI OOJDKEH
MCnonb30BaTbCs KOMMMEKT npeobpasoBartenen Temnepatypbl, UMeto-
LM HOPMUPYEMYIO MOrPELLHOCTb N3MEPEHUS Pa3HOCTU TemnepaTyp.

B kavectBe [ moryT ncnonb3oBaTtbca npeobpasoBaTtenu gaene-
HUS pas3nnM4yHoro Tmna, obecnevmBatome npeobpasoBaHne N3bbITOYHO-
ro [aBreHusi TensioHOCUTENst B KOHTponvpyemom TpybonpoBoae B
YHUPULMPOBAHHBLIN TOKOBbIA BbIXOAHOW CUrHan.

B0O3MOXXHO BMECTO 3MEPAEMOro 3HaYeHns pacxona, TemnepaTypbl
UNY OaBneHusl UCNonb3oBaTb UHAMBUAOYANbHOE OOrOBOPHOE 3HaYeHue
COOTBETCTBYIOLLErO NapamMeTpa.

CwurHan HanpaBneHusi notoka u/unu gatymk cobbITna MoryT ObiTb
nogknto4veHbl K normyeckmm sBxogam DirO, Dir1.

BHelwHWe cBA3NM TennocyeTymka OCyLLEeCTBIAITCH NO UHTEpPdEency
RS-232, nogknoyeHne K KOTOPOMY BbINOSHAETCS 4epe3 pasbeM Ha
kopnyce TB.

AByCTpouHbIN Xunakokpuctannuyeckun nHamkatop (PKKWN) obecne-
ymMBaeT BblBOA andaBUTHO-UMPOBON MHGOopMaumn. PaspagHoOCTb UH-
AvKauuu napameTpoB Ha Aucnree TennocyeTymka npuseneHa B [pu-
noxexHuu b.

1.5.2. Cucrema nsmepeH1Mn v BbIYMCIEHUN
1.5.2.1. OTnnumTenbHbiMM ocobeHHocTaAMU Tennocdetymka «B3JIET TCP-M»

ncnonHeHnn TCP-026, -026M aBnsatoTcs:

- MHOroyposHeBsad oOpraHu3auuna BbINOJIHEHUA I/I3MepeHI/IIZ n BblHUCIe-

HUW;

- BBO4, anropuTMoB pacyeta Tenna (KoHdurypauui u3mMepuTenbHbIX

cxeM) nyTem nporpaMmmHoro Bblbopa u3 11-tm cxem, UMeKLUXCa B Te-
NIOBbIYUCTIUTENE;

BO3MOXHOCTb MPOrpaMMHOro 3agaHus Habopa HelTaTHbIX CUTyauuni u
HacTporku peakumn TCY Ha UX NosBNeHue;

- BOBMOXHOCTb 6b|CTpOI?1 3arpys3ku KOHC*)I/IpraLI,I/II/I I/I3MepVITeJ'IbHOIZ cunc-

1.5.2.2.

TeMbl U 6a3sbl YCTAHOBOYHbIX NapamMeTpoB NO NocrenoBaTeNlbHOMY MH-
Tepdency.

B TennoBbluncnnTene KOHTPONMPyemMon TenmnocucTtemMe CTaBUTCS B CO-
oTBeTCTBME pacyeTHas Tennocuctema TC, CTpyKTypa KOTOpoOW npuee-
AeHa Ha puc.2.

PacyeTHas Tennocuctema coaepXuT 4YeTbipe pacyeTHbIX Tpybo-
npoBoga <TPs> (s=1...4). TpybonpoBoabl pacyeTHOW TenrocucTembl
CTaBATCA B COOTBETCTBME TPybonpoBogaM KOHTPOSNIMPYEMOW CUCTEMBI.
Ecnu B KOHTponupyemon Tennocucteme TpybonpoBOAOB MeHbLUE Ye-
ThIpEX, TO B «JIMLLIHUX» pacHeTHbIX TpybonposBogax MHANLMPYHOTCH HYy-
neBble 3HAaYeHUs pacyeTHbIX AaHHbIX.
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Puc. 2.

1.5.2.3.

Tpy6onposoa TP4

Tpy6onposon TP3

Tpyb6onpoBog TP2

Tpy6onpoBsop TP1

HAdamyuku TP1

:

Tennocucrtema

CTpyKTypa pac4eTHOM TensI0CUCTEeMbI.

B kaxxgom pacuetHoM TpybonpoBoae nmeetca Habop u3 Tpex gat-
yukoB: pacxoga <O-k NP>, temnepatypbl <O-k MT> n pasneHus
<A-k NO>. Jatynkn pacyeTHoro TpybonpoBoda MOCTaBMEHbl B COOT-
BETCTBME NepBUYHbLIM NpeobpasoBatenam pacxoga [1P;, Temnepatypbl
MNT; n paBnennsa MMk, yCTaHOBNEHHBLIM B KOHTPONMpyemMom Tpybonpo-
BOAE M NOAKITOYEHHBLIM KO BXoAam Tennosblumncnutensa (i=1...4, j=1...5,
k=1...4). MNpeobpasoeatenb Ts n «cBobogHbie» nNpeobpasoBaTenu
MP4 v M4 Moryt mcnonb3oBaTbCA ONA U3MEPEHUA COOTBETCTBEHHO
TemnepaTypbl, pacxoda W AaBfeHUs Ha UCTOYHUKE XOSIOAHOW BOAbI.
Kpome TOro, namepeHHble 3Ha4yeHus TemnepaTypbl U AaBneHUs MoryT
nepegasaTbCs Mo nocnegoBaTenbHOMY MHTepPdENCY 1 UCNOMNb30BaTbCA
B pacyeTax Tenna.

CooTtBeTCcTBUE NEPBUYHOro NpeobpasoBaTensa AaTymKy pacyeTHOro
TpybonpoBoga 3ajaeTcs B TENMOBbIMMCAUTENE NyTEM MPUBA3KA MNO-
PSOKOBOro HoMepa nepBUYHOro npeobpasoBaTtens K COOTBETCTBYOLLE-
My pacyeTHoMy TpybonpoBoay pacdeTHoOM Tennocuctemsbl. [lopsgko-
Bbll1 HOMEpP NepBUYHOro npeobpasoBaTens onpegenseTca nopsaakoBbIM
HOMepOM BXxoAa, K KOTOpPOMY MOAKMYeH npeobpasoBaTenb AaHHOMO
Tmvna (MNP, NT wunn MA4).

CTpyKTypa OCHOBHbIX NU3MEPEHUN 1 pacyeToB, BbIMOSTHAEMbIX B TENS0-
cyeTumke, npmBegeHa Ha puc.3. O6o3HayYeHnsa, HaMmMeHoBaHUs N egu-
HULUbI M3MEpPEeHUs MnapaMeTpoB, yKasaHHbIX Ha puc.3, NpuBedeHbl B
Mpunoxexun B.
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MepBUYHbIE Npeobpa3oBaTenu

[nP1]...[nP4| [NT1]...{NT5] [na1]|--{no4|
E R. I B
y i ¥ y i v Y k_ V¥ [ozoeopHbie
Usmepenue Mpeo6pa3oBaTtenu || l2pavempsi
i=1.4,j=1..5k=1..4 txB 3
-«
txB n
Qi tj t5_> tXB Pk P 4 - PXB PxB
-«
Ha3HayeHue TpyGonposoa TPS
Datumkn TPy s=1..4
Ak NP ............ <np;>
Ok T ............. <nT,> 4%’ s
)1 7N 11 R <ng>
BbiyucneHue < tnor,
QTp, pTp,  GTp,  Wrip, Paor,
trp,  tBy, hTp, MTp,_ ETp,
Ptp V1p,
BbiyucrneHue
= Tennocucrtema
GTC WTc
Gpor
Gre Wrs Yuem <L
MTc Etc Tyd Tnut 4%
Mre Ers Thap Tot ﬂ
Tnp THC Ereg
Tpex

* — ucnonb3yemcsi ce0600HbIU npeobpaszosamersib 0asreHus;

[P, IT, 4 — npeobpasosameru pacxoda, memrepamypbl, 0aereHus;
TP — pacyemtbiti mpyborpoeod; F— yacmoma credogaHusi umrysib-
cos P, R — conpomueneHue l1T; | — ebixoOHoU mok [1/].

Puc.3. CTpyKTypa OCHOBHbIX MU3MEPEHUI U pacyeToB B TensiocyeTvmke.
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OnpeneneHMﬂ MNOHATUN, ncnofib3dyemblX B CUCTEME pacHeETOB.

¢ «[lpeobpaszoBaTenn» — 3TO COBOKYNHOCTb AAHHbIX O NEPBUYHbIX MNa-
pameTpax TennoHocuTensa (pacxon, TemnepaTtypa v AaBfeHue), nsme-
PEHHbIX C NOMOLLBIO NEPBUYHBLIX NpeobpasoBaTenen, a Takke O Ha3Ha-
YEHHbIX COOTBETCTBUAX NepBUYHBIX NpeobpasoBaTenen gaTymkam pac-
YeTHbIX TPybONpPoOBOOOB pacyeTHOM Tennocuctembl. TB umeer BO3-
MOXHOCTb NpuHMMaTb N obpabaTtbiBaTb curHasnbl OT 4-x npeobpasosa-
Tenemn KaXxgoro Buga napameTpa B pacHeTHOM TpybonpoBoae.

e «TpybonpoBoa (pacyeTHbIA)» — 3TO COBOKYMHOCTb AaHHbIX O napa-
MeTpax TEenroHOCUTENA B OTAENbHOW BETBM TEMSOCUCTEMbI, paccyu-
TaHHbIX HA OCHOBAHWM NMAPaMeTPOB, U3MEPEHHbIX C MOMOLLBLIO NEPBUY-
HbIX NpeobpasoBaTenen, UM AOroBOPHbIX 3HAYEHUIN ITUX NApPaMeTPOB.

e [log «Tennocucrtemom (pacyeTHOM)» nogpasyMeBaeTcs cuctema pac-
yeTa Tenna M COBOKYMNHOCTb MapamMeTpoOB KOHTPONUPYEMOMW Tensiocuc-
TEMbI.

B kayecTBe MCXOOHbIX AaHHbIX ANA pacyeTa B Tenfocucteme uc-
NONb3yKTCA JaHHbIE pacyeTHbIX TPybonNpoBOA4OB, BXOAALWMX B pacyeT-
Hyt0 Tenniocuctemy. Kpome Toro, B TB nmeetcss BO3MOXHOCTb NPSIMOro
namepeHna nnubo npuema No nocregoBaTenbHOMY MHTepdency n umc-
Nonb30BaHWe A1 pacyeToB TEKyLLEero 3HayeHnsa Temnepartypbl U OaB-
NEeHUs Ha UCTOYHMKE XOSTOAHOWN BOAbI.

Anroputm pacdeTta KonuyecTtBa TennoTbl B pacyeTHOW Tennocuc-
TEMe COOTBETCTBYET BblOpaHHOW cxeme Tennoydeta. [lonb3oBaTenb
MOXeT BblbpaTb ogHy u3 11-t1, umerowmnxca B namatn TB cxem Tenno-
yyeTa, COOTBETCTBYIOLLYIO KOHTPOMMPYEMOW TENSIoCUCTEME MO BuAy,
Konuyectsy TpybonpoBOAOB M pacnpeneneHnto nepBuYHbIX npeobpa-
3oBaTenemn no Tpybonposoaam.

lMepeyeHb cxem TennoyyeTa U COOTBETCTBYIOLLUMX UM anrOpuTMOB
pacyeTa KonuyecTsa Tenna npuBegeH B PyKOBOACTBE MO 3KChyaTaumm
Ha TennosbluucnuTenb ucnonHeHunm TCPB-026, -026M.

[nsi KOHTpPONMpyemMon TennocucTteMbl BO3MOXHO obGecneyntb ne-
PEKNoYeHre anropuTma pacyeTta Tenna npu nepexoge oT OTonuUTenNb-
HOrO K MEXOTOMUTENbHOMY Ce30HYy UM oOpaTHO aBTOMAaTUYECKM MO
BHELLUHEMY curHany (Hanpumep, CUrHany HanpasreHusi notoka). B atom
criyqae Ans pacyeTta Tensa B Tako KOHTPONMPYEMOW CUCTEME UCMOSb-
3yHOTCS COBMECTHO PaCYETHbIE TEMMOCUCTEMbI «3UMHSIA» U IIETHASY.

Mpumeyanue. MNpu OTCYTCTBUN NPAMOro M3MEpPEeHUa TemnepaTypbl
XONOAHOWM BOAbl HA UCTOYHMKE 3HAYEeHWe TEmnIIOBOW 3HEpPrum B OTKPbI-
TOM Tennocucteme, onpeaeneHHoe TenoCYETYMKOM C UCMONb30BaHU-
€M SHTanbNuUM  XONoAHOW MNOAMUTOYHOWM BOAbI, MOXeT ObITb
CKOPPEKTMPOBAHO B COOTBETCTBMM C YTBEPXKOEHHOW YCTAHOBMEHHbLIM
obpasom meTtoamkon, B Tom uucrne, B coorBetctBumn ¢ NOCT P 8.592-
2002.
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1.5.2.4.

B TennocyeTynke npegycmoTpeHa BO3MOXHOCTb 3agaBaTtb 4o 31-ro yc-
noswusi pukcaumm Hannumns HC n coOOTBETCTBEHHO peakumin Ha UX Hanm-
yme.

TCu obBecneuynmBaeT xpaHeHWe pe3ynbTaToB WU3MEPEHUN BO BHYT-
peHHUX apxmsax. [laHHble apxnBoB MOryT BbITb BbiBEAEHbI HA AUCNNen
nnbo nepedaHbl NO nocrnegoBaTeribHOMY MHTepdency Ha BHeLlHee
YCTPOWUCTBO.

MopAooK HasHa4YeHUs HewTaTHbIX CUTyauun U peakuunh Ha HuX, a
Takke COCTaB M NOPSAOK apXMBMPOBaHUA MHGOpPMaLMN NpUBEaEHbI B
PYKOBOLCTBE MO 3KCMAyatauunm Ha TENNOBbIYMUCIIUTENDb WCMNOMHEHUN
TCPB-026, -026M.

1.5.3. Pexxumbl ynpaBneHus
1.5.3.1. Tennocyetunk «B3JNIET TCP-M» ucnonHeHun TCP-026, -026M nmeeTt

TPY pexunma ynpasneHus:

- PABOTA — akcnnyaTtaunoHHbIN peXnm (pexmnm nonb3oBaTens);
- CEPBUC — pexum noaroToBKM K aKCnnyaTaumm;
- KAIIMBEPOBKA — pexum toCTUPOBKN 1 MOBEPKM.

Pexumbl oTnmMyaroTca nopsgkoM  MCMNOSb30BaHUA apXvMBOB ANS
XpaHeHUs pesynbTaToB U3MEPEHUN U BbIYMCIIEHWIA, anropuTMom obpa-
BOTKM BO3HUKAIOLINX HELITATHBLIX CUTYyaLMA U OTKaA30B, YPOBHEM LOCTY-
na K uHdopmauumn (CocTaBOM MHAULMPYEMOW Ha gucnnee mHgopma-
UMM 1 BO3MOXHOCTAMM MO U3MEHEHMIO YCTAHOBOYHbIX NapameTpoB Te-
NNOBLIYUCTINTENS).

Haunbonbwnm npuoputetom obnagaet pexum KAJIMBPOBKA. B
3TOM peXxume Nno MHTepdency BO3MOXHA MoandMKaUUs BCEX YCTaHO-
BOYHbIX MapameTpoB. HauMMeHbLUMM MpuopuTeToM obnagaeT pexum
PABOTA.

Bo Bcex pexumax BO3MOXEH MPOCMOTP U CYMTbIBAHME 3HAYEHWUM
apXMBUPYEMbIX NapameTpoB.

YnpasneHne pabotonn TCY B pasnU4YHbIX pexumMax MOXeT ocylie-
CTBNATLCA NMMBO C KnaBmaTypbl C MOMOLLBI CUCTEMbI MEHIO U OKOH WH-
AnKauum pasHoro ypoBHS, oTOBpa)kaeMblx Ha AuUCniee MHOuKaTopa,
nmbo C NOMOLLBLID NEePCOHANbLHOrO KOMMbOTEPa MO nocrefoBaTeNbHO-
My nHTepdency RS-232. CoctaB 1 CTPYKTypa OCHOBHbIX MEHIO NpuBe-
AeHa B vactu |l pykoBoacTBa no akcnayataumm Ha TennoBblYUCTIUTEND
«B3JIET TCPB» ucnonHexnnn TCPB-026, -026M.

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

a)

6)

B pexume PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb npocMart-
puBaThb:

n3MepsieMble 3HaYEHUsI NapaMeTpoB: pacxoga 06bEMHOrO U MacCcoBO-
ro, Temnepartypbl, AaBrneHusl, oGbemMa, Macchl, KONMYecTsa TEMNMOThI U
TENNOBOW MOLLHOCTU, 3HTANbMWUKN U NIIOTHOCTY;

N3MepPEHHble 3HAYeHUs1 pacxoaa, TemnepaTypbl, 4ABNEHUSI HA UCTOYHU-
ke xonogHou Boabl NMB0 3a4aHHbIE JOrOBOPHbIE 3HAYEHUS TEMNepaTy-
pbl M OaBNeHUs AN UCTOYHMKA XONOAHOW BOAbI, NapaMeTpbl KaHarnos

15



n3MepeHus pacxoda, TemnepaTtypbl U AaBNeHUsl, KpUTepumn n Buabl pe-
aKUMIA Ha HeLTaTHble CUTyaumm;

B) coaepxmmoe 6a3sbl YCTaHOBOYHbIX MapamMeTpoB U xypHarnos: HC, oTka-
30B, NONb30BaTENS, PEXUMOB;

r) napameTpbl PYHKUMOHUPoBaHUA TCu:
- TekyLee BpemMda n aary;
- nepuoabl 06paboTkn namepeHun n onpegeneHuna HC;
- NapamMeTpbl CBA3M No nHTepdency RS-232;

- 3Ha4YeHna BpeMeHU Hapa6OTKI/I, NPOCTOA, HELWUTATHbIX CI/ITyaLI,VIﬁ N OTKa-
30B;

- 3HAKOMO3ULMOHHBIN KO, COCTOSAHUSI NU3BMEPEHUM;

- KOHTPOJIbHYO CyMMY 6a3bl yCTaHOBOYHbIX NAapaMeTpoB;

- KOHTPAaKTHbIN Yac N KOHTPaKTHbIN AEHb;

- faTbl Nepexona Ha «3VMHee» U «neTHee» BpeMsa ANs TEKYLLEro roga.

B pexxume PABEOTA nonb3oBaTenb Takke UMeeT BO3MOXHOCTb U3-
MEHATD:

- napameTpbl cBA3N no uHTepdency RS-232 (agpec npubopa B ceTw,
CKOpPOCTb 0BMeHa);

- eQVHNLbI U3MEPEHNSA ONA OTOBpaXXeHNa 3Ha4YEeHNn KonmyecTBa Tenno-
Thbl, TENNOBOM MOLLUHOCTM, Maccbl, o6bemMa, AaBneHusi, pacxoga U Ko-
ahpuumeHTa npeobpasoBaHNa UMMYNbLCHOIO BXOAa;

- ONNTENBbHOCTL HeNpepbiBHOM nHAnKauun ancnnesa XXKW.

1.5.3.3. Pexxum CEPBUC — 310 pexmm noaroToBKM K aKcnnyaTaumm (HacTponka
TENMNOBbLIYNCINTENS B COOTBETCTBUM C BbIOPAHHOW CXEMOW U3MEpPU-
TENbHOW CUCTEMBI).

B pexume CEPBUC gononHUTENBHO K BO3MOXHOCTAM B pexume
PABOTA nonb3oBaTenb MOXET:

a) npocmaTtpusaTtb anroputMmbl pacyeta Tensna B TC n 'BC;
6) n3meHATb:
- 0aTy 1 BpeMs «NeTHEro» U «3MMHero» BpeMeHu;

- NapamMeTpbl CBA3U No UHTepdency RS-232 (BMa ynpasneHns obMeHoM,
TWUN COeaMHEHMUS MO NHTEpPency);

B) yCTaHaBnmBaThb:
- TeKyLUMe 3Ha4YeHUs BpeMEeHN 1 AaTbl NPMOOPHbIX YaCOB;

- paspelleHue / 3anpellieHne aBToMaTUYECKOro nepexoaa Ha «netHee» u
«3UMHee» Bpems;

- KOHTPAKTHbIN Yac U KOHTPaKTHbIA AeHb AJ1S COXpaHEHMs1 AaHHbIX B CY-
TOYHOM U MECSYHOM apXMBax;

- NapameTpbl U pexumbl paboTbl KaHaNoB M3MepeHust pacxoda (BKIo-
yaTb NPOrpPaMMHO KaHarbl U3MEPEHUS pacxoda, Ha3HayaTb TUM Pacxo-
AoMepa, yCTaHaBNMBaTb BEPXHEE M HUMKHEe 3HaYeHUs ananasoHa us-
MEpPEeHUsi pacxoda WM 3HayYeHMe OTCEeYKM MO pacxody, 3adaBaTb Npo-
rPaMMHO peXuM BXOOHOro Kackafa: akTUBHbIN / MAcCUBHbIN; ycTaHaB-
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nMBaTb 3Ha4YeHUs KOIPUUMEHTOB npeobpas3oBaHus, 3agaBaTb AOro-
BOPHblE 3HAYEeHUS pacxoaoB);

napameTpbl U pexMMbl paboTbl KaHaNoB M3MepeHnss TemnepaTypbl (yc-
TaHaBNMBaTb «NIETHEE» UMM «3UMHEE» 3HaYeHMe TemMnepaTypbl XONoa-
HOW BOAbl M 3afaBaTb BPEMEHHOW MHTEPBAI €e UCMNOSb30BaHNs, BKIHO-
YyaTb NPOrpaMMHO KaHanbl U3MepeHus TeMnepaTypbl, 3a4aBaTb 3HaYe-
HME HOMMHANbHOM CTaTUYECKOW XapakKTepUCTUKU npeobpasoBaHUS
npuMeHsieMblx npeobpasoBaTtenert TemrepaTypbl, YycTaHaBnMBaTb
BEPXHEE W HMXKHEEe 3Ha4YeHus guanasoHa W3MepPeHUsi TemnepaTypbl,
[I0roBOPHbIE 3HAYEHMS1 TeMNepaTypbl NO kKaHanam);

napameTpbl U pexnmbl paboTbl KaHanoB M3MepeHUss AaBrneHns (BKIto-
4YaTb nNporpaMMmHO KaHallbl U3MepeHuda pOaBneHunda, YyCTaHaBJIIMBaATb
BepxHee N HMWKHee 3Ha4YeHUd gunana3oHa nsmMmepeHud gaBrieHuA, Ooro-
BOPHblE 3HA4YeHUA OaBliEHUA NO KaHanam n gaslieHuA XOJ'IO,D,HOVI BO-
Abl);

- NapaMeTpbl U PEXMMbI FIOMTMYECKUX BXOAOB;
- YCMNOBMSA U peakumnn Ha HellTaTHbIe CUTyauuu;
r) oBGHYNATb 3Ha4YeHUs1 NapamMeTPOB HAKOMNEHUS;
A) ycTaHaBnmBaTb nepuoa 06paboTkm pe3ynbTaToB N3MEpPEHNA;
€) oynLLaTb apXuBhbl;
X) Npon3BoaAnTb MHULUManu3aumo TB.

1.5.3.4.

1.5.3.5.

1.5.3.6.

B pexume KAJIMBEPOBKA knaBuatypa TB 6nokupyetca n Bce ycTtaHo-
BOYHble U KanMbpOBOYHblE MapameTpbl AOCTYMHbI TOMbKO MO WHTEp-
dency. lNpun atom Ha akpaHe XKW wHOouMumpyeTca Haanuchb:
«BbINOJTHAETCA KAIIMBEPOBKAY.

B pexume KAJIMBPOBKA nmeeTcss BO3MOXHOCTb NpocMaTpuBaTbh
N pefakTMpoBaTb BCE BbllLenepedncneHHble BENMYMHbI U NapamMeTpbl.

B pexnme KAJIIMBPOBKA pgononHutensHo kK pexvumam PABOTA n
CEPBUC moxeT npon3BoaMTbCA NoBepKa TENMOBbIYUCNTENSA C OCTU-
POBKOW KaHanoB M3MepeHus TemnepaTtypbl nytem BeBedeHus B TB co-
OTBETCTBYIOLUMX MOMPaBOK, U IOCTUPOBKA KaHaroB AaBfeHus, a Takke
BBOZ, 3aBOACKOro Homepa npubopa.

Moaudukaumsi yCTaHOBOYHbIX MapamMeTpoB, AOCTYMHbIX B peXumax
PABOTA n CEPBUC, He BnnseT Ha METPOOrMyeckne XxapakTepucTukn
TCuY n MOXeT Npomn3BOANTLCA NpU HeobxogmmocTn Ha obbekTe. [Mapa-
MeTpbl HacTponkn n kanmbposkn B pexmmax PABOTA n CEPBUC He-
AOCTYMHbI.

Pexum ynpasneHusa 3agaetca kKombuMHaumen Hanmuma / oTCyTCTBUS 3a-
MbIKaIOLLMX NEepeMbIYEK Ha KOHTAKTHbIX napax paspelueHuss moaudm-
Kaumm kannbpoBOYHbIX N (PYHKLMOHANbHbLIX NapamMeTpoB.

[MopanoK ycTaHOBKM pexXMMOB yrnpasneHust ykasaH B yacTtu Il pyko-
BOACTBA NO aKcnnyatauyumn Ha Tennosbluncnntens «B3JIET TCPB» wnc-
nonHennn TCPB-026, -026M.
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1.6. CocTaBHbIe YacTu usgenus

1.6.1. TennoBbIYUCAUTENDb
1.6.1.1. TennoBbluncnutens «B3JIET TCPB» ucnonHenHun TCPB-026, -026M

npeactaBnsaeT cobon MUKPOMNPOLLECCOPHbLIN NU3MEPUTENbHO-BbIYMCN-
TeNbHbIN BNOK C XUAKOKPUCTANINYECKMM rpachuyeckmm MHANKaTOPOM
N KHOMKaMu ynpasrieHUsl. TexHU4Yeckue XxapakTepucTUKM U onucaHue
paboThbl TENNOBLIYUCANTENS, a TakKe NOPAA0K yrpaBneHnsa nm npuee-
AeHbl B AokyMmeHTe «Tennosbiuncnutens «B3JIET TCPB». WcnonHe-
Hua TCPB-026, -026M. Pykosogcteo no akcnnyataumny» B84.00-00.00-
26 P3.

TennoBblMUCNUTEND BbINOSTHAET:

npeobpasoBaHne 1 06paboTKy M3MEPUTENBbHbIX CUrHANOB, NOSTYYEHHbIX
OT nepBuYHbIX Npeobpasosatenen (MNP, MNT v MQ);

BTOPWUYHYIO 0O6paboTKy M3MEpPEHHbIX 3HAYeHWUI NapaMeTpoB M BblYUC-
NeHne TennoBbIX NapamMeTpPoB MO YyCTaHOBMEHHbIM hOpMyriaM pacyeTa;

apXVBUPOBAHUE U XpaHEHUE B SHEProHe3aBMCUMOW NamsiTu pesynbTa-
TOB M3MEPEHUI, BbIYUCIIEHUI N YCTAHOBOYHbIX NapaMeTpPOB;

BbIBOJ, U3MEepPUTESNIbHOW, apXUBHOW, ANArHOCTUYECKOM U YCTaHOBOYHOM
nHdopmauun Ha gucnnen XKW u vepes nocneposatenbHble UHTEp-
dencbl RS-232;

- aBTOMaTU4YECKUN KOHTPOJ1b, NHOWKALUWNIO U pErmMcTpaunio Hann4ma Hemc-

1.6.1.2.

npaBHocTen B TCY M HelwTaTHbIX CUTyaLMi (HELTaTHbIX PEXMMOB pa-
BOTbl TENMOCUCTEM).

XKW obecneunBaet BbiBOL ABYX CTPOK andasBuTHO-LMEPOBOM
nHdopmauuu npu 20 cumeonax B cTpoke. Pa3pagHoOCTb nHAMKaUMn na-
pamMeTpoB Ha Aucnnee TennocyeTymka npuseaeHa B MNpunoxeHun b.

MocnepoBatenbHbI MHTEpdenc RS-232 obecneunBaeT BO3MOXHOCTb
AOCTyna K U3MepuTeribHbIM, pacyeTHbIM M YCTaHOBOYHbIM MapameT-
pam, BKMoYasa apxvbl. [1py 9TOM BO3MOXHa MoguduKauusa ycTaHo-
BOYHbIX MAapaMeTpoB, a Takke BBOA C LESbi0 NUCNONb30BaHUA B pacye-
Tax TEeKyLMX 3HA4YeHUW TemnepaTypbl U OaBNEeHUs Ha UCTOYHMKE XO-
nogHoun Boabl. lNocnegoBaTenbHbIN MHTEPENC nogaepXxmeaeT NpoTo-
kon MODBUS (RTU Modbus n ASCII Modbus), npnHaTbIM B KayecTBe
cTaHgapTHoro B npubopax ompmbl «B3NTET».

[MocnepoBaTtenbHbI MHTEpenc RS-232 MoXeT Mcnosib3oBaTbCA
ans:

a) HenocpeacTBEHHOWM CBSA3M C NepcoHarnbHbiM kKoMnbtoTepom (MMK):
- No kabento nNpu AnvMHe NUHUK CBA3N Ao 15 m;
- No TenedOHHOM NIMHUN C NOMOLLBIO MoAemMa UM PaguosIMHUN C NOMO-

LbO pagnomMmogema;

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

apganTtepa cotoBon cBsa3n «B3JIET AC» ACCB-030;

0) cunTbiBaHNSA apxXMBOB C MOMOLLBID apxmMBHOro cuutbiBaTens «B3JIET

AC» AC[B-020;
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B) pacne4vyaTkn apXmBHbIX U TeKyLLI,VIX 3Ha4YeHnn n3MepdaemMbiX napameTpoB
Ha NPUHTEpe Yepes NepcoHarbHbIN KOMMbLIOTEP UMK aganTep npuHTepa
«B3JET All».

[anbHOCTb CBA3U NO TeneOHHOW NNUHUK, paguoKaHany n COTOBOWM
CBA3WN OonpeaensdeTca xapakTepucTukaMmy TenedOHHOW NMHUK, paguo-
KaHana v KkaHana COTOBOMW CBSi3Y COOTBETCTBEHHO.

MogknioyeHue agantepa cotoBon cea3m ACCB-030 k nHtepdency
OAMHOYHOro npubopa unn K NMHUM CBA3W rpynnbl NPpUbopoB AaeT BO3-
MOXXHOCTb NepeaaBaTb MHGOPMAaLMIO NO KaHany COTOBOW CBSA3W, B TOM
yucne n B IHTepHerT.

Mcnonb3ysi KaHan cOTOBOW CBSI3W, MOXHO Ha 6a3e nMporpamMHOro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb AUCNETYEPCKYD CeTb AN
OAMHOYHBIX U/MnNn rpynn NpUbopoB Kak OAHOTUMHBLIX, TaK U PasHOTUM-
HbIX MO HA3HA4YEeHWUIO.

CkopocTb obmeHa no uHtepdpericy RS-232 ot 1200 go 4800 bopg
yCTaHaBnvBaeTcs B npubope.

1.6.1.3. ImnynbCHble BXoAbl NpegHa3HayeHbl Ans noaknoveHnsa npeobpasosa-
Tenen pacxoga pasrnmyHbIX TUMOB C UMMNYMbCHLIM BbIXOAOM. KOHCTaHTbI
npeobpa3oBaHNsA UMMNYbCHLIX BXOAOB MOMyT yCTaHaBNMBaTbLCA B Mnpe-
penax 0,0001...1000000 nmn/n.

PekomeHgauumn no onpegeneHunio KOHCTaHTbl Npeobpa3oBaHnsa UM-
NyfbCHOIO BbIXOA4a pacxogomepa, MOAKMYaeMoro K TensroBblYMCN-
Teno, npuseneHbl B [NpunoxeHuu I

1.6.1.4. Jlornyeckmne Bxogsbl DIRO n DIR1 npegHasHayeHbl Ans npuema curHa-
noB OT npeobpasoBaTtenen pacxona unv AaT4yMkoB CUrHaNu3auuu.

[MporpaMmHO normyeckne BxoAbl MOryT ObiTb NMBO OTKMOYEHDI,
nnBo BKNKOYEHBbI N HACTPOEHbI HA NPUEM CUTHaNoOB, UMEHLLNX BbICOKNN
NN HU3KUA aKTUBHbIW YPOBEHD.

BkntoueHnne normnyeckoro Bxoga DIRO Heobxogmmo ong opraHusa-
UumM TennoyyeTa C aBTOMaTMYECKOM CMEHOW anroputma pacudeTta npwu
nepexoge u3 OTOMUTENBbHOrO ce3oHa («3MMay») B MEXOTOMUTESbHbIN
(«neTo») 1 obpaTHo.

Ecnu Tennoyyet B TCY opraHm3oBaH 6e3 aBTOMaTU4ECKON CMEHbI
anroputma pacyeTta «3uma / neto», To norndeckune sxoabl DIRO n DIR1
MOryT HacTpauBaTbCs N4 npMema CUrHanoB OT A4aT4yMKOB OXpaHbl, No-
»XapHOW curHanmsaumm, Nnnbo ans kKoHTpona nutaxua MNP.
1.6.1.5. NMutaHne TB BHewHee. NponsBoanTca NMMOBO OT NCTOYHMKA NOCTOSAHHOIO
TOKa HanpsbkeHmem oT 12 0o 24 B, nnbo yepe3 noctaBnsgeMbii UCTOY-
HUK BTOPUYHOro nutaHma ot cetn ~ 220 B 50 Ny, JononHutensHo B TB
nMeeTcsa akkymyndartop, obecneudmBarolmin nogaepxaHue pabdortocno-
cobHocTn npubopa npu nepepbiBax BHewHero nutaHuns (o 330 4Yacos
npwv NACCUBHOM peXnmMe MMNYbCHbIX BXoaoB TB).

1.6.1.6. Bua TennoBblumncnntena npueeaeH Ha puc.A.1 MNMpunoxenus A.

lMnacTtmaccoBbIM KOPMyC COCTOUT M3 [BYX YacTeWn:. NvueBou, rae
pasMeLLeH SNEeKTPOHHbIN MOoAY b TENMOBbIMUCNUTENS, U 3adHeNn, npea-
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Ha3Ha4yeHHOW Ans pasmeLlleHna nogBoaAlnX CUrHalrbHbIX kabenen c
OTBETHbIMN YaCTAMU KOHTAKTHbIX KOJMOOOK.

[ns kpenneHua Ha obbekTe Ha 3agHeN CTeHke kopnyca TB pacno-
NOXeHbl KPOHLITENHbI Ans ycTaHoBKM Ha DIN-penky.

1.6.2. NpeobGpasoBatenu pacxoaa

B kavectBe [P B coctaBe TC4 MoOryT ncnonb3oBaTbCA criegytoLmne
ns3genus ounpmbel «B3JTET»:

- ONEeKTpoMarHMTHble pacxogomepbi-cHeTunkn «B3J1ET OPy;
- ynbTpa3ByKoBble pacxogomepbi-cyeTunkn YPCB «B3JIET MP».

OnucaHve npuvHUMNa OEWCTBUS N TEXHUYECKME XapaKTepUCTUKK
nepeyncrieHHblx MNP npuBegeHsl B cooTBeTCcTBYOWEN I/.

Kpome Toro, B kayectBe NP gonyckaeTtcs ucnonb3oBaTb Crieayto-
Lne pacxogomepbl ¢ TpebyemMbiMKU METPONOrMYECKUMN XapaKTepucTu-
KaMu N Xapaktepuctmkamm mmnynbCHoro Bbixoga: BIAMNC-CP, B3lC-
TW, NB-2, BCT, BMI, OCBW, PY-2, CBOM, BPTK, PM-5, NMP3M, T3OM,
M-TXKA, M-HXKA, SKM, SONOFLO, VA, ETHI, Cosmos WP, UFM,

MNK.

B kadectBe [P B ogHOM TensiocyHeTyYnke MOryT MCMNOfb30BaTbCS
pacxogoMepbl pasnuyHbIX BUOOB 1 TUMOB.

MakcumansHasa anvHa cesasm TB ¢ ykasaHHbimu NP onpegensietca
TEXHUYECKMMU XapaKTEPMUCTUKAMM UCMNOSTb3YEMOro pacxogomepa.

1.6.3. NpeobGpa3zoBaTtenu TemnepaTypbl

B coctaBe Tennocyetumka B kadectse 1T MoryT ucnonb3oBaTbCs
nogobpaHHble B napy TepmonpeobpasoBaTtenu conpoTtusnenus (TT1C)

nnaTnHoOBbLIE:

- obnagarowme ogHOM M3 HOMMHAmNbHbLIX CTATUYECKUX XapakKTEPUCTUK
npeobpasoBaHus, ykazaHHbIX B Tabn.3;

- UmMetoLLmne TpebyemMble METPOSIOrMYECKNE XapaKTEPUCTUKN;
- obecneumBatoLne NoakIo4eHne no 4-NnpoBogHON CXeMe;
- YAOBNETBOPSAOLLMNE YCITOBUSM NPUMEHEHUS.

Tabnuua 3

HomuHanbHoe 3HauyeHune
COMPOTUBIIEHNS NNATUHOBOIO

YcnosHoe o6o3HavyeHne HCX

Tep“:g;%efgp;z“g;em no FOCT 6651-94 no FOCT 6051-2009
100 1001, Pt100  W,q0 = 1,3850 Pt100 o =0,00385-°C -
Pt'100 W0 = 1,3910 100r1 o =0,00391- °C -1
500 50001, Pt500 W,q0 = 1,3850 Pt500 o =0,00385-°C -
Pt'500 Wi =1,3910 500r1 o =0,00391- °C -
1000 1000r1, Pt1000 W,q0 = 1,3850 Pt1000 o = 0,00385- °C _1
Pt'1000 Wi = 1,3910 1000r1 o =0,00391-°C~
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MoryT ucnonb3oBatbcs MT Ttuna «B3JIET TIMC», KTC-b, KTCIM-H,
KTMTP-01, KTMTP-05, KTCI-P, KTCIMP-001, TMT-1(-15), TIT-1(-15),
TCIM-P, MeTpan-205.

OnuHa 4-npoBogHon nuHumM cesasm ¢ TB He 6onee 400 m npu omu-
YeCKOM conpoTuBneHnn nnHmum He donee 200 Om.

1.6.4. Npeobpas3oBaTtenu gaBneHus

B coctaBe Tennocyetumnka moryt 6biTb ucnonb3oBaHbl [ pasnuny-
HOro TWNa, M3MepsLMe OTHOCUTENbHOe (M3bbITOYHOE) fOaBreHue,
nMmewLme yHMMOUUMPOBAHHBLIM TOKOBLIM BbIXO4 B AwnanasoHe O0...5,
0...20 unn 4...20 MA n oTBevaomne 3agaHHbiM TpeboBaHMAM MO TOY-
HOCTM M YCNOBUAM NPUMEHEHMUS, B TOM uncne: «MetpaH», «Candupy,
4341-242 «JUMO», KPT, MAan-m, CaB-n-A, KOPYH[, 415-[01-8118,
AWP-10, AP-20/M2, SITEMEP-ANP-30, MNOTBX-1.

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

«BUM» ¢ nambonbwmum gasnenHnem 1,0 nnm 1,6 Mla. Bua COB-UN-A
npueeaeH B [NpunoxeHun A.

MakcnmanbHas anuHa ceasu TB-I1[ onpepenseTca TexHU4eCKuMu
xapakrepuctukammn ncnonssyemoro N v Buaga kabens ceasu.

Mutanue MO MoOXeT ocyLlecTBNATLCA Kak oT TB, Tak u oT oTaenb-
HOro MCTOYHUKA NuTaHmnda. TB obecneunBaeT nutaHme YeTbipex M npm
Toke go 20 MA.
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1.7. MapkupoBKa un nnomébupoBaHue

1.7.1. MapkupoBka Ha nuueBon naHenun TB cogepxuTt obo3HayeHne n Hamve-
HoBaHMe TB, ToBapHbIN 3HAK NPeanpuUATUS-U3roToBUTENS, 3HaK yTBep-
XOeHus Tuna cpeacTtsa namepeHusi. 3aBOACKOM HOMep ykasaH Ha ne-
peanHen naHenu TB.

1.7.2. CocTaBHble 4aCTu TEMNNOCYETUYMKA MMEKT MapPKMPOBKY HaUMEHOBaHUS
(0603Ha4yeHNa) cocTaBHOW YacTu, TOBapPHbIM 3HAK MNpeanpuaTUS-
N3roToBUTENS, 3HAK YTBEPXOEHUA TUna cpeactsa U3MepeHUs N 3aBO-
ACKOro Homepa. Bo3moxkHa fononHuTenbHas MapknpoBKka NopsigKkoBoOro
HOMepa — NpUHaANeXHOCTb NpeobpasoBaTenis COOTBETCTBYOLEMY Ka-
Hany M3MepeHus aHHoro napameTpa.

1.7.3. lpwn BbiNycke U3 NpOM3BOACTBA MOCIEe NOBEPKN HA SNEKTPOHHOM MOAy-
ne TB (puc.A.2) nnombupyeTca KOHTaKTHasi napa paspeLleHus Moau-
dukaumm kannbpoBOYHbIX NapaMeTpOB.

1.7.4. locne MoHTaxa 1 NpoBepkn yHKUMOHUPoBaHUA TB Ha obbekTe moryT
ObITb ONTIOMOMPOBAHLI:

- KOHTaKTHas napa paspelueHns moandukaunm yHKUMOHaNbHbLIX napa-

meTpoB TB;

- NpeobpasoBaTenn pacxona v BEHTUNN BannacHbIX NNMHUA, 0BXoaaLmMX
Mpe;

- npeobpasoBatenun Temnepatypbl — kopnyc T Bmecte ¢ Tpybonposo-
AOM;

- npeobpasoBaTenn AaBneHns — BeHTUNb, oTcekatowmn N, a npyu Heob-
XOOMMOCTM KpbILLKa MOHTaXXHOW KOPOOBKK 1 KOpNyC gaTyuKa.

1.7.5. [Ans 3aWwmTbl OT HECAHKLMOHUPOBAHHOIO A0CTYNa npu TPaHCNOpPTUPOB-
Ke, XpaHeHun 1 aKkcnnyataunum MoxeT nriombuposaTbes kopnyc TB.
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2. NICNOJNb30OBAHUE NO HASHAYEHUIO

2.1. 3kcnnyaTtauyuoHHbIe orpaHU4YeHus

2.1.1. Okcnnyatauma TCY gorkHa MpOM3BOAUTLCA B YCIOBUSX BO3AENCT-

2.1.2.

BYIOLLUMX (DAKTOPOB, HE MPEBbILLAKLWMNX AONYCTUMbIX 3HAYEHWUI, OrOBO-
PEeHHbIX B HacTosawen /.

KauecTtBO TennoHocutens (HanuuMe n KOHUEHTpauusa B3BECEWN, NOCTO-
POHHUX >XWOKOCTEN M T.M.), @ TaKKe COCTOsiHME TpybonpoBoaoB TENJo-
CUCTEMbI HE AOSMKHbI NPUBOAUTL K MOSIBIIEHUIO OTIOXEHUN, BINSAIOLLNX
Ha paboToOCnOCOBHOCTb U METPONOrMYECKME XapakTePUCTUKN npeobpa-
3oBaTenen pacxoga, Temneparypbl W/Mnu aaBneHus.

BHUMAHUE! [Ona o6ecneyeHusa pabotocnocobHoctn TCuy ¢
anekTpomarHutHbiMu MNP B TennocuctemMe € yronbHbIM (pUNLTPOM
Heob6xoauMO cneauTb 3a UCMPaABHOCTbLIO YrofibHOro ounbTpa.

2.1.3. MonHnesawmTa obbekTa pasmelleHns npnbopa, BbIMONIHEHHAA B COOT-

BeTCTBUN C «HCTpyKUMEN NO YCTPOMUCTBY MOSMHME3AWUTbl 34aHUN, CO-
OPY>XEHUM U NPOMbILLNEHHBIX KOMMYyHUKaumny CO153-34.21.122-2003
(yTBepkaeHHon [Mpukazom MuHaHepro Poccumn Ne280 ot 30.06.2003),
npepoxpaHaeT Npubop OT BbIXxoda M3 CTPOS MPU HaNMyMnm MOSHUEBBIX
pas3psiaoB..

. ToyHas n HagexHasa pabota P obecneunBaeTcs Npu BbINOSTHEHUN B

MeCTe UX YCTaHOBKK crneayrowmnx yCJ'IOBI/IIZZ

Ha Bxoge 1 Bbixoae NP gomkHbl 6bITb NPAMONMHENHbIE YYacTKn Tpy6o-
nposoga ¢ Dy, pasHbim Dy [P, gnnHon B cooTBeTCTBUM C TpeboBa-
Huammn [l Ha gaHHbIM TKN (MP;

- OTCYTCTBME CKOMMEeHNs Bo3ayxa B TpybonpoBoae;

AaBrieHne TennoHocuTens B TpybonpoBoge OOMKHO UCKMYaTb raso-
obpasoBaHue;

Tpybonposog npu pabdote TCY Bcerga AoMKEH ObITb 3anOSIHEH XMUAOKO-
CTblO (TENnSIoHoOCUTENEM);

HaNPSPKEHHOCTb BHELLUHEro MarHUTHOrO MONisi He AOSKHA NpeBbIlaTb
40 A/m.

. CKOpOCTb MOTOKa TENJIOHOCUTESIA B MeCTax YCTaHOBKU MT He porkHa

npesbiwatb 4 M/c. Ana ncnonob3oBaHusa MNT Ha 6onee BbICOKMX CKOPO-
CTAX noToka TpebyeTca NpUMEHeHWe 3alUMTHbIX MMIb3 C COOTBETCT-
BYHOLLMMW XapaKTepucTukamu.

. NaBneHne B pr6OI'IpOBO,D,e He OOJPKHO npeBbillaTb npeaernbHoe [0-

2.1.7.

nyctnmMmoe 3Ha4veHne and ncnosib3yemoro MNQo oaxe KpaTKOBPEMEHHO.

TpeboBaHMs K yCrnoBusiIM 3aKchnnyatauum u BbIOOpy MecTa MOHTaxa,
npvBeLeHHble B HacToswen Jfl, yunTbiBaloT Hanbonee TunNuyHble gak-
TOpbI, BAMSOWME Ha paboTy Tennoc4yeTYmKa.

Ha o6bekTe akcnmyaTaumMm MOryT CyLLeCTBOBAaTb MM BO3HUKHYTH B
npowecce ero akcnnyatauuy akTopbl, He nopparLlmMecs npeasapu-
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TEeNbHOMY MPOrHO3Y, OLEHKE UM NPOBEPKe, U KOTOPblE NMPOU3BOAUTENb
He MOr y4ecTb npu paspaboTke.

B cnyyae nposBneHust nogobHbix dakTopoB crieayeT HanTu MHoe
MEeCTO 3Kcnnyatauuu, rae gaHHble 0akTopbl OTCYTCTBYHOT UMW HE OKa-
3bIBalOT BNMsSIHUSA Ha paboTy nsgenus.

2.2. Mepbl 6e30MacHOCTH
2.2.1. K paboTte ¢ nsgenvem ponyckaeTtcsa obCrnyXuBawLmi nepcoHan, nay-
YMBLUWIN SKCMyaTaUNOHHYIO JOKYMEHTAUMIO Ha u3genue.

2.2.2. MNMpn nogrotoBke M3genus K WMCNOMNb30BaHUIO OOSMKHbI cobnogaTbcs
«lMpaBuna TexHU4ecKon JKcnnyaTauumn 3reKTPoycTaHOBOK NnoTpebute-
nen» n «MexoTpacnesble npasuna no oxpaHe Tpyaa (Mpasuna 6e30-
MacHOCTW) NpU 3KCNnyaTaLmm aNeKTpOyCTaHOBOKY.

2.2.3. MNpun npoBeaeHnn pabot ¢ TC4Y onacHbIMM hakTopammn ABNAKTCS:

- NMepeMeHHoe HanpsXeHne ¢ OeMCTBYWMM 3HadYeHnem o 264 B yac-
Totom 50 lNy;

- faBnexwue B Tpybonposoge o 2,5 Mla;
- Temnepartypa TennoHocutens (tpybonposoga) ao 180 °C.

2.2.4. 3anpellaeTcs ucnonb3oBaTtb anekTtpomMarHutHele P npu gasneHun B
Tpybonposoge 6onee 2,5 Mla.

2.2.5. B npouecce paboT no MOHTaxy, NMycKoHanagke uimM peMOHTY Tenso-
cyeTyMKa 3anpeLLaeTcs:

- NPOM3BOAUTL MOAKIOYMEHUS K NPUBOPY, NEPEKIIOYEHNST PEXKUMOB UMK
3aMeHy 311eKTpopaano3/IEMEHTOB NPU BKIIOYEHHOM NUTAHWK;

- NPOM3BOAUTbL 3aMeHy COCTaBHbIX YacTel TennocyeTynka A0 MONHOro
CHATUS AaBneHns Ha ydacTke Tpybonposoaa, rae npoussoasaTcs pabo-
Thl;

- MCMOMb30BaTb HEWUCMpPaBHbIE ANEKTPOPaaMoNnprubopbl, ANEKTPOUHCTPY-
MEHTbI NMMB0o 6e3 NoAKNIYEHNS UX KOPMYCOB K Marnctpanu 3aluTHOro
3a3eMrneHuns (3aHyneHus).
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2.3. [MogroToBKa K MCNonb30BaHUIO

2.3.1. MoHTaxx TCuy porkeH NpoBOAUTLCA B COOTBETCTBUM C AOKYMEHTOM

«Tennocuetunk-pernctpatop «B3JIET TCP-M». UcnonHeHnna TCP-026,
-026M. UHcTpykumna no moHTaxy» B76.00-00.00-26 M, a Takke 30 Ha
BXOAsLMe ycTponcTBa. MOHTaX OOIMKEH NMPOBOAUTLCA Cneumnanmampo-
BaHHOW OpraHusauven, umMeloLLer NpaBo Ha BbINOMHEHWE OaHHOro BU-
Aa pabot, nnbo npeacTtaBUTENAMM NPEANPUATUS-M3TOTOBUTENS.

2.3.2. pn noAroToBKe N3ennsa K UCNOSIb30BaHUIO AOMKHO BbITb NPOBEPEHO:

2.3.3.

npaBunbHOCTb yctaHoBku P, T un N[ B cooTBETCTBMM C BbIOpaHHbLIM
anroputmom paboTtbl TCu.;

NpaBUNbHOCTL NoakntodeHna ncnonsdyemolx MNP, MNT u M4 kK cooTBeT-
CTBYIOLUMM KIEMMHbIM KOfogkaMm Ha moayne kommytaumm TB. Cxema
nogknoyeHns TCY M pasmelleHne KIeMMHbIX KOMoOOK Ha moayne
KomMmyTaumm TB npuBeneHbl B COOTBETCTBYIOLINX pasgenax MHCTPYK-
umm no moHTaxy TCu n pykoBoAcTBa no akcnnyatauum TB;

NpaBUNbHOCTbL MNOSIOXEHNA BeHTunen, otcekawowmx MNP wn MO (oHn
AOIMKHbI BbITb B MOSMIOXEHUN «OTKPbLITO®);

npaBUNbHOCTb YCTaHOBKM P B COOTBETCTBMM C HanpaBrieHNEM NOTOKa
TennoHocuTens B Tpybonposoge;

HanuM4Me U COOTBETCTBME HAMPSPKEHMS NMUTaAHWUS TEMNNnocYeTYnka u co-
CTaBHbIX YacTeln TpebyeMblM TEXHUYECKMM XapaKTepUCTUKaM;

NOAKIIOYEeHNe AONOMNHUTENbHOro 06opyaoBaHUsa (KoMnbloTepa, MoaeMa
N T.0.) B COOTBETCTBUUN C BbIBPAHHOW CXEMOWN.

Tennocyetunk «B3JIET TCP-M» npn nepBomMm BKNKOYEHUN U NOCHe
ANUTENBHOrO nepepbiBa B paboTe roToB K aKcnnyaTtaumm (npu oTcyTCT-
BUWN OTKA30B N HeLUTaTHbIX CUTyaLui B cucTemax) nocne:

MOMHOrO MpEeKpaLeHNsa OUHAMUYECKMUX TMapaBnnMYecKMx NpoLeccoB B
TpybGonpoBoae, CBSA3aHHbIX C PeryniMpoBaHMEM MOTOKa TEMSIOHOCUTENS
(paboTbl Ha TpybonpoBoAde CO CNUMBOM TEMSOHOCUTENS, NepekpbiThe
NnoTOKa TENIOHOCUTENS U T.M.);

30-MWUHYTHOW MNPOMbIBKM 3NEKTPOMArHUTHbIX [P NOTOKOM >XMAOKOCTU
(ona obecneveHns yctomymBon paboTtbl) U 30-MUMHYTHOrO Mporpesa
pacxo4oMepOB.
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2.4. NMopsapok paboTbl

2.4.1.

2.4.2.

2.4.3.

24.4.

BBegeHHbIN B aKcnnyaTauuio TennocyeTynk paboTaeT HenpepbiBHO B
aBTOMaTM4yeckom pexmnme. CunTbiBaHWE TEKYLLMX 3HAYEHUN n3Mepsie-
MbIX MapamMeTpoB, a Takke COAEPXKMMOro apxXMBOB U XXypHarnoB MOXeT
OCyLLEeCTBNATLCA NMBO C gucnnes XuOoKoKpUcTanmyeckoro MHAMKaTo-
pa TB, nnbo ¢ NOMOLLbIO NepCoHasnibHOro KoMnboTEPa No MHTEpency
RS-232.

Mepnopg 06paboTkn nameputensHon nHdopmaumm (nepnog oOHOB-
nexHuns 3HadveHun) gnsa pexmmos PABOTA n CEPBUC mMoxHO ycTaHo-
BUTb B MHTepBane oT 1 go 60 MuH, BBEAS COOTBETCTBYHOLLIEE 3HAYEHNE
ans napameTpa AT B nogMEH!0:

Hactpounku / O6wue HacTtpouku / Nepuon usm. / NMepuon BHew. —
npu nutaHum TB OT BHELLHEN ceTy;

Hactpounku / Obwme HacTtpouku / lNMepuoa nam. / NMepuoa akkym. —
npu nutaHnm TB Tonbko OT akkyMynsitopa (MMTaHWe BHELLUHEN CETU OT-
KINHOYEHO).

BkntoveHne nHgukauum gucnnes TB npousBoguTcs:

B pexxume PABOTA — ntobon kHonkow. Npu aTom oTobpaxaeTcs nep-
BO€ M3 CMMCKa OKOH WHAMKAUUKW, COCTaBnSWMUX NOAMEHIO, C KOTOPbIM
paboTanu nepepn OTKMAYEHNEM ANCNIIES;

B pexxume CEPBUC — aBTomaTuyeckn npu nepesoge TB B AaHHbIN pe-
*um n3 pexxuma PABOTA. lNpu aTtom Ha gucnnee otobpaxaeTcsi OKHO
WMHOMKaALUMN OCHOBHOIO MEHIO C TEKYLLEN A4aTON N BPpEMEHEM.

OTKMYEeHNEe NHAOMKALUN NPOM3BOANTCH aBTOMATUYECKN U TONBKO B
pexume PABOTA nocne oKoH4YaHUs MaHUNynsauun ¢ kHonkamu. NHTep-
Ban BpeMeHun HenpepbiBHOM nHaukaumm ot 10 0o 99 ¢ MOXHO ycTaHo-
BUTb B nogmeHio Hactpouku / O6wme HacTpomuKu, BBeasi COOTBETCT-
BylOLLEE 3Ha4YeHne ansa napameTpa JKpaH.

MoaceeTka Avcnnes Npu BKMOYEHHOW MHAMKALUM OCYLLECTBSETCS
TONbKO MPWU HanMyMn BHELHEro nuTaHun TB (Npu nMTaHuMM OT BCTPO-
€HHOro akKyMyrsiTopa NnoAcBeTKa He BKMo4YaeTcs).

B0O3MOXHO M3MEHEeHWe eauHUL, U3MEPEHUS UHOULMPYEMbIX TEKYLLMX,
APXUBHbIX N YCTAHOBOYHbIX 3HAYEHUI TEMNIOBON MOLLHOCTM, KONNYECT-
Ba TeNnnoTbl, Maccbl, o6bema, gaBneHus, 06beMHOro pacxoga M KOoH-
CTaHTbl Npeobpa3oBaHMsa UMMYNbCHOrO BXxoda B nogmeHio Hactponku /
O6wme HacTpouku / EQUH. namep..

B cnyyae nponagaHusi BHellHero nutaHnst TB nepexoauT Ha nuTaHue
OT akkymynsitopa. B aTom cnyyae He pekoMeHayeTcs:

- 3afaBaTb 3Ha4YeHue nepmoaa ob6paboTkM N3MEPUTENBHOM MHpOpMaLn

MeHee 6 M1H B MeH0 HacTponku / O6wme HacTpourku / Mepuog nsm.
/ Mepnop akKyMm.;

- yCTaHaBNMBaTb aKTUBHbIA PEXUM paboTbl UMMYSIbCHbLIX BXO4OB;
- yacTo nonb3oBaTbcs nHankaunen XKU;
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- yacto obpawatbca kK TB no nHtepcency RS-232 (Hanpumep, ncnosb-
3oBaHue TB B ceTn npubopos).

BHUMAHUE! Bo un3bexaHue ObICTPOro paspsga akkymynstopa
TENMOBbIYMUCIINTENSA HEe [AOoNycKaeTcsl MCNofb3oBaHWe WHTepdenca
RS-232 npu yctaHoBneHHOM 3Ha4yeHn moaem napametpa Coea.

Kpome ToOro, cnefgyet y4yecTb, 4TO akcnsyataumsa TB npu Temnepa-
Typax, 6nu3Knx K rpaHudHbiM 3Ha4YeHWsM OO0MNyCTMMOro AuanasoHa,
TaKxKe yBenmynBaeT CKOPOCTb pa3psaia akkymynsTopa.

Mpn BbINONHEHUN TpeboBaHWN U peKkoMeHOaUMn PYKOBOACTBA MO
aKCcnnyaTaumMm MNOSIHOCTBIO 3apsPKEHHbIN akkymynsaTop obecneuvvBaeT
nogaepxaHue padotocnocobHoctn TB npm OTCYyTCTBUM BHELLHErO MNu-
TaHus B TedeHne 14 gHen. Nocne BOCCTAHOBMNEHMSA BHELUHErO NUTaHUS
aKKyMynsiToOp HaymMHaeT noasapsxaTbes. OnnTenbHOCTb NOSTHOro 3apsi-
Aa akKkyMynsitopa cocTtaBnsieT He 6onee 4 yacos.

2.4.5. OgHNM 13 NMPU3HAKOB CHMXKEHUS 3apsda akkymynstopa OO YPOBHS, KO-
roa TB npekpatnt pyHKUMOHMPOBaAHWE, ABMSETCA HeyCcToMYMBasa UHOU-
Kaumsi cumBonoB Ha akpaHe XKW (n3obpakeHne ncyesaeT 1 BHOBb MNO-
aBnsetcq). Mocne nosaABneHns ykasaHHOro addekta TennoBbIYMUCIIN-
Tenb MOXeT NpPoaosmkaTb paboTy elle OKONO ceMU AHEN (Mpu yCrnoBuu,
4yTo He ucnonbayetca KKW n uHtepcenc RS-232, a TB Haxogutcsa B
pexume PABOTA).

2.5. BOo3MOXHbIe HEUCNPABHOCTU

B npouecce @QyHKUMOHMPOBaAHUS TennocyeTyMKka npou3BOAUTCA
anarHoctupoBaHue coctodanus TB, TP, IMT v MNA4.

Bo3moXHble BMAbI HEMCMNPABHOCTEW, BMAO MHAUKAUMW NPU UX BO3-
HUKHOBEHUWN U MOPSAOK UX YCTpaHeHUs npuBefdeHsbl B YacTtu |l pykoBo-
ACTBa MO 3KcnfyaTaumMm Ha TennoBbldMcnUTENb ucnonHeHun TCPB-
026, -026M.
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3. TEXHUWYECKOE OBCITYXXUBAHUE

3.1.

BBegeHHbI B aKcnnyaTauMio TEMMOCYETYMK PEKOMEHAYETCS NoaBep-
raTb NEpPMOaNYECKOMY OCMOTPY C LieNbl0 KOHTPOSS:

paboTtocnocobHocTn TCy;
HanNU4unsl HaNPSYKeHNs NMUTaHUS;

cobntogenunsa ycnosumn akcnnyataumm TCY M ero COCTaBHbIX YacTewn
(NP, 1T, na);

HaAEXHOCTU 3MNEKTPUYECKNX N MEXAHNYECKUX COEONHEHWNI;
NPaBUbHOCTU NONOXEHNS 3aABwKeK, 6bannacHbix nuHmn MNP;

- OTCYTCTBUS NOBPEXAEHNN COCTaBHbIX YacTen TCu.

3.2.

3.3.

BHUMAHUE! lNMpu oTcyTCTBUU BHELUHEro 3fIEKTPONUTAHUA Te-
nnoBblYUCNUTENA B TeyeHue 6 mecsiueB Heo6xoaAMMO nopatb Ha
ero Bxon HanpsikeHue =24B c uenbio noasapsaku BCTPOEHHOro
akkymynsitopa (n.1.2.3).

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

HecobntogeHne ycnosumn akcnnyaTtaumm TCy B cootBeTcTBMM € n.1.2.5
NN BHELUHWE NMOBPEXAeHUA cocTaBHbIX Yyacten TCY MOryT npmBecTu K
OoTKasdy npmbopa unu npeBbILLEHNIO JOMYCTUMOrO YPOBHS MOrPELLIHOCTU
N3MepeHui.

BHellHVe noBpeXaeHUsi Takke MOryT MPUBECTU K MNPEBbLILLEHNIO
[0NYCTUMOIO YPOBHS! MOrPELLHOCTM M3MepeHuit. Mpun nosiBNeHnn BHeLL-
HUX NOBPEXOEHUA U3Oenus unu kabens nutTaHus, cBs3u HeobXxoanmo
06paTUTLCA B CEPBUCHBIN LIEHTP UMY pPerMoHansHoe npeacTaBuTenbCT-
BO ANs OnpeaeneHnst BO3MOXHOCTU ero AanbHelnLen aKkecnnyaTaumm.

PaboTtocnocobHocTb npubopa onpegensieTcss No CoaepXXaHuto MH-
Avkaumm Ha gucnnee TB. Bo3MOXHble HEMCNPABHOCTU, NHANLMPYEMbIE
TCu, ykasaHbl B yactu |l pykoBoacTtea no akcnnyataumm TB mncnonHe-
Hun TCPB-026, -026M.

B TCu B Koge cocTosiHuA ocyuwlectensgeTcsa Takke nHamkauma HC. MNoa
HewTaTHON cuTyaumen (HewTaTHbIM PEXMMOM TEnSIOCUCTEMbI) MOHU-
MaeTca cuTyauusi, Npu KOTOPOW OBOHapyXMBaeTCA HeCOOTBETCTBME
3HaYeHUN N3MepPSIEMbIX NapamMeTpPOB HOPMAarbHOMY PEXMUMY (PYHKLMO-
HUpPOBaHWNA TensiocucTemMsl. Npn 3ToM Bpems paboTbl B HELUTATHOWN CU-
Tyauum gobasnseTca ko BpemeHu gaHHoro suga HC.

3.4. B npouecce akcnnyaTtaumm TC4 He pexe ogHoro pasa B rog Heobxogum-

MO MpPOBOAUTbL MPOMOUNAKTUYECKMI OCMOTP BHYTPEHHErO KaHana npe-
obpasoBatensi pacxoda Ha Hanuyme 3arpsA3HEeHUn U/unu OTIIOXEHWUNA.
[onyckaeTcsa Hanuymne Nerkoro pbbkeBaToro HaneTta, KOTopbIn Npu Npo-
BeOEHUM NPOUNAKTUKMA OOSMKEH CHMMATbCA C MOMOLLbIO YMCTON MSr-
KON BETOLUWN, CMOYEHHOW B BOJE.

Mpy HanUuMKn 3arpA3HEHUIN U OTIIOXKEHUA OPYroro BMaa Um ux cy-
LLIeCTBEHHOMW TONLWMHBbI HEOBXOAMMO NPOU3BECTN OYUCTKY MOBEPXHOCTU
[P n oTnpasuTb Npnbop Ha BHEOYEpPEeHYIO NOBEPKY.
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Hanuune 3arpsasHeHu Ha NOBEPXHOCTU, KOHTAKTUPYIOLLEN C Ter-
noHocuTenem, cBngeTensCcTByeT O Hey4OBNEeTBOPUTENbHOM COCTOSIHUM
CUCTEMbI TEMMOCHABXEHUS.

3.5. B npouecce akcnnyataumm Heobxoammo cnegutb 3a Tem, YTOObl kKaHan
nepegayv gaeneHusa ot Tpybonposoaa k N[ He 3acopsncst n B HEM He
661110 Npobok rasa. C aTon Lenbio 3NeMeHTbl KaHana nepegadv gasne-
HWUSi pekomeHayeTcs Nepuoamnyeckn nNpoayeBaTtb, a TakkKe CTpaBnNvMBaTb
N3 HUX Bo3ayx. MNepnoanyHOCTb TakMx paboT ycTaHaBNMBaETCA NOTpe-
GuTenem B 3aBUCUMOCTU OT YCITOBUIA SKCMyaTaLmu.

3.6. Mpn MOHTaxxe M AgemoHTaxe anemeHtoB TC4y Heobxoammo pPyKOBO-
ACTBOBaTbCA  OOKYMeHTOM  «Tennocyetyuk-perncrpatop «B3JIET
TCP-M». WUcnonHenna TCP-026, -026M. WHCTpyKUMS MO MOHTaxy»
B76.00-00.00-26 M, a Takke 3[] Ha cocTaBHbIE YacCTW.

3.7. OtnpaBka npubopa Ans npoBeaeHMs NOBEPKN NUOO peMOHTa OOoIkKHa
npom3BoaAMTLCA C nacnoptoM npubopa. B conpoBoanTenbHbIX OOKY-
MEeHTax HeobXoAMMO YKa3blBaTb MOYTOBbIE PEKBU3UTLI, TenedgoH u
dakc oTnpaBuTens, a Takke cnocob n agpec obpatHon goctasku. [pu
OTNpaBKe M3rOTOBMTENIO HA PEMOHT COCTaBHOW 4acTu, BXoOsLEN B
komnnekt TC4, Heob6xoQMMO yKkasbiBaTb 3aBOACKOM HOMeEp TennocyeT-
ymka.
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4. YIMTAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

4.1. TennocyeTynk, YKOMMNIIEKTOBAHHbIN B COOTBETCTBMM C Tabn.2, ynakoBbl-
BaeTCcsa B UHAMBMAYanbHyo Tapy kateropum KY-2 no NOCT 23170.

MpucoeamHUTenbHas apmaTtypa MoCcTaBMnsieTcs B OTAENbHOW Tape
pocCChInbio UM B cbope Ha OauH UM HECKONbKO KoMMekToB TCu.

4.2. TCY OOmKeH XpaHUTbCA B CyXOM OTaniMBaemMoM MOMELLEHUN B COOT-
BETCTBMM C ycroBuammn xpaHeHua 1 cornacHo NOCT 15150. B nome-
LLEeHUN AN XpaHeHUs He OOMKHO BbITb TOKOMPOBOASLLEN MNbifv, NapoB
KACNOT, LeroyYen, a Takke rasos, Bbi3blBalOLIMX KOPPO3UIO U paspy-
LLIAMOLLNX N30NALMIO.

BHUMAHUE! He pexe 1 pa3a B 6 mecsiueB Heo6xoaumMo npo-
M3BOAUTL NoA3apsaaKy BCTPOEHHOro akkymynsitopa TB (n.1.2.3).

4.3. Tennoc4yeT4MK MOXET TPaHCNOPTUPOBATLCA aBTOMOOUNbHBIM, PEYHbIM,
Xene3HoA4OPOXKHbIM N aBUALNOHHLIM TPAHCMNOPTOM (KpOMe HerepMmeTu-
3MPOBaHHbIX OTCEKOB) NpK COBNIOAEHNN CReayoLWwmX YyCroBUN:

- TPAHCMOPTMPOBKA OCYLLLECTBNSAETCS B 3aBOACKON Tape;

- OTCYTCTBYET NpsAMOE BO3AENCTBUE Braru;

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

- Bubpauma B gnanasoHe ot 10 go 500 'y ¢ amnnutygon go 0,35 Mm munm
yckopeHviem o 49 m/c?;

- yAapbl CO 3HaYEHWEM MUKOBOIO YCKopeHusi 4o 98 m/c?;

- YNOXXEHHblE B TPaHCMOPTE M3Oenust 3akpenneHbl Bo n3bexaHue nage-
HUS 1 COyaapeHui.
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5. METOOUKA NMOBEPKH

Tennocyetunk «B3JIET TCP-M» npoxoguT nepBuYHYO MOBEPKY
npv BbINyCKe M3 NPOU3BOACTBA W MOCIEe PEMOHTA, Nepuogmyeckne — B
npouecce akcnnyataumn. NoBepka NpoBOAUTCHA B COOTBETCTBMM C Ha-
cTosiLen meToamkon, yteepxgeHHon ' CU oIy BHUUP.

MexxnoBepo4yHbIN MHTepBan — 4 roaa.

5.1. Onepauun noBepkKn

5.1.1. MNpu npoBegeHMM NOBEPKN AOMKHbI OblTb BbIMNOMHEHbLI Onepauuu, yka-
3aHHble B Tabn.4.
Ta6bnuua 4
MMyHKT Onepauuu, npoBoauMble Npu
HanmeHoBaHue onepau,vu7| OOKyMeHTa AJaHHOM BUOE NOBEPKU

Nno NnoBEpKe nepBmnyHasn nepuognyeckas
1. BHeWwHun ocmoTp 5.7.1 + +
2. Onpo6oBaHue 5.7.2 + +
3. Onpegenenne norpewwHoct TCY npwm

n3mepeHmm obbema (Maccbl) U cpegHero

06beMHOro (MaccoBoro) pacxoga 5.7.3 + +

. OnpepgeneHuve norpewHocty TCY npwu

U3MepeHun Temneparypbl 574 + +

. OnpepgeneHuve norpewHoctn TCY npu ns-

MepeHUn OaBrieHns 57.5 + +

. OnpepgeneHuve norpewHoctn TCY npu ns-
MepeHMM KONU4ecTBa TENMOBOW 3HEPrum

1 TENSTOBON MOLLHOCTU 5.7.6 + +

5.1.2. MNoeepka TCY MOXeT BbINOMHATLCA METOAOM HENOCPeaCTBEHHOIO Crv-

YyeHms UM MMUTaUUMOHHBIMKM cnocobamu. D,OI'IyCKaeTCFI npoBOANTb
NnoBEepPKYy NMNO3JIEMEHTHO.

5.1.3. MNoBepka Bxoaswmx B coctaB TCy nameputenbHbix npeobpasoBaTenen,

3aperncTpmMpoBaHHbiX B OCyJapCTBEHHOM peecTpe Kak cpeacTBa W3-
MEPEHMS C YCTAaHOBIMEHHBIMU AN HUX COGCTBEHHBIMU MEXMNOBEPOYHbI-
MU MHTepBanamu, BbIMOMHAETCA B CPOKM U MO MeToAuKaMm, YCTaHOB-
NEHHbIM B HOPMAaTUBHO-TEXHUYECKOW OOKYMEHTaUMN Ha 3T npeobpa-
3oBarenm.

Ecnn Kk MmomeHTy odepegHon nosepknm TCY CPOK NOBEPKU KaKUX-
nnbéo npeobpasoBaTtenen He nogoLuer, JONycKaeTCa MX NOBEPKY Mpu
nposegeHumn nosepkn TCY He NpoBOAUTD.

. Mo cornacosaHuio ¢ opraHamu PoccTaHaapTa noBepka MOXET MpoBo-

ANTBCSA MO COKpalLleHHOW nporpamme. [Npyn 3TOM NorpeLHocTb namepe-
HWS OTAENbHbIX MapaMeTpPoB MOXET He onpeaenaTbCs.

31



5.1.5. [lonyckaetca noeepaTb TCY (KaHanbl n3aMepeHnsa OTAeNbHbIX NapamMeT-

pOB) HE BO BCEX AMana3oHax 3Ha4YeHWn napameTpoB, a TOMbKO B 3KC-
nnyaTtaunoHHoM AuanasoHe (B T.4. B cooTBeTcTBUM C «[lpaBunamm
yyeTa TEnroBOW 3HEpPruv M TEennOoHOCUTENS»), TONbKO ANs U3Mepse-
MbIX MapaMeTpoB U TOMbKO MO MUCMONb3yeMbIM KaHanam BbiBOAa WH-
dopmauuu.

5.2. CpeacrtBa noBepKu

5.2.1. Npwn npoBegeHUN NOBEPKM NPUMEHSAETCA crneytouiee nosepovHoe 060-

pyaooBaHue:

1) cpencTBa n3aMepeHusi U KOHTPONS:

yCTaHOBKa MOBEpOYHasi Afs NOBEPKM METOAOM M3MEepPeHns obbema,
pacxoga unM macchbl C npegenamm OTHOCUTENbHOW MOrpeLlHOCTU He
bonee 1/3 npegena gonyckaemMonm OTHOCUTENbHOW MOrpeLuHoCTN n3me-
peHus noBepsemMoro npeobpasoBarTens pacxoaa;

mMarasuH conpotusnenun P 4831, TOCT 23737, npepgensl gonyckaemo-
ro oTKNoHeHus conpoTusnenus +0,022 %;

TepmomeTpbl TOCT 13646: gnanasoH 0-100 °C, abcontoTHas norpeLu-
HocTb He Oonee + 0,02°C; gmanasoH 100-200 °C, abcontoTHas no-
rpewHocTb He Bonee + 0,1 °C;

KOMMaKTHbIN TemnepaTypHbii kanubpatop TC-180, gnana3oH — MUHYC
40-180°C, oTHOcuTenbHasi NOrpPeLHOCTb BOCNPOU3BELEHMS TeMnepa-
Typbl £ 0,06 %;

BonbTMeTp B7-43 Tr2.710.026 TO, gmnanasoH 10 mkB-1000 B, oTtHOCHK-
TenbHas norpewHocTtb + 0,2 %;

komnnekc nosepoyHbin «B3JNET KMW» TY 4213-064-44327050-01
(B64.00-00.00 TVY);

yactoTtomep Y3-64 [JIN 2.721.066 TY, ananasoH 0-150 Ml'u, oTHOCHK-
TenbHas norpelHoctb + 0,01 %;

WCTOYHMK NMUTaHUA nocTtossHHoro Toka b5-49, ananason 0,001-1 A, He-
ctabunbHocTb + 0,005 %;

kanunbpatop gasnexHmna PM110PIC, guanason 0-2,0 Mla, oTHocuTenb-
Hasi NorpeLuHocTb BocnponsBeaeHnsa gasnenus + 0,05 %;

pe3ncTopbl MPELM3NOHHbIE (MMUTUPYIOLLNE COOTBETCTBYIOLLME Npeob-
pasoBaTenu);

2) BcriomoraTterbHble YCTPOWCTBa:
- Tepmoctatbel no [OCT 6709, 3anofiHeHHble BOAOWM UM  nonnme-

TuncunokcaHosom xuagkoctbto no [OCT 13032, HecTabunbHOCTb
TemnepaTypbl B paboyeil kamepe He Gonee 3-10° K;

- reHepaTtop nmnynbcoB [5-88 B3.264.117 TY, wactota 1 'y - 1 Mly;
- ocumnnorpac C1-96 2.044.011 TY;

IBM- coBmecTumbin K.
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5.2.2. [JonyckaeTca npuMmeHeHue gpyroro obopyaosaHus, npnbopoB M ycT-
POWCTB, XapaKTEPUCTMKN KOTOPbIX HE YCTYNatT XxapakTtepuctukam obo-
pyaoBaHua 1 Npubopos, npueeneHHbIX B N.5.2.1. Mpu otcyTtcTBumn 060-
pyooBaHNA M NpubOpOB C XapaKTepuUCTUKaMu, He yCTynalwLlwmMMn yka-
3aHHbIM, NO COrnacoBaHUIO C nNpegcrasuTenemM opraHa PoccraHgapTa,
BbINOJSTHAIOLLErO MOBEPKY, OOMNYyCKaeTcs npumeHeHue obopynoBaHUA u
nNpubopoB C XxapakTepucTUKamun, 4OCTaTOMHbIMWU ANSA NOMyYeHna 4OCTo-
BEPHOro pesyrnbTaTa NnoBepKu.

5.2.3. Bce cpeactBa M3MepeHUst U KOHTPONS AOSMKHbl ObiTb MOBEPEHbI U
UMeTb AENCTBYIOLLNE CBMAETENLCTBA UM OTMETKM O MOBEPKE.
5.3. Tpe6oBaHus k kBanudukaumm nosepuTteneun

K npoBeaeHnto namepeHun npyu noBepke n obpaboTtke pesynbTaToB
N3MepeHnin AonyckarTCca Nuua, atTeCToBaHHbIE B Ka4ecTBe noBepute-
newn, N3y4ymBLLME SKCMyaTaUMOHHYO OOKyMeHTaumo Ha TCY u cpenct-
Ba NMOBEPKWN, MMEKLME ONbIT NOBEPKN CPeacTB M3MEPEHUA pacxopa,
obbema XnakocTn 1 NpMbopoB yyeTa Tenna, a Takke npowenlmne nH-
CTPYKTaX Mo TexHuke 6e30nacHOCTN B yCTaHOBIEHHOM NOpPSAKe.

5.4. TpeboBaHusa 6e3onacHoOCTH

5.4.1. Mpn nposBegeHnn MNOBEPKM AOSMKHbI cobrniogaTbes TpeboBaHus 6Ges3o-
MacHOCTU B COOTBETCTBUM C «[1paBunamm TEXHUYECKOW IKCnsyataumm
9NEKTPOYCTaHOBOK noTpebutenen» mn «MexoTpacnesbiMn npaBunamm
no oxpaHe Tpyaa (Mpasunamm 6e3onacHOCTM) Npu SKCAnyaTaunn anek-
TPOYCTaHOBOKY.

5.4.2. MNpun paboTe ¢ nameputTensHbIMK Npubopammn 1 BcrnomoraTesibHbIM 000-
pyaoBaHMEM LOMMKHbI cobntogaTtbest TpeboBaHMs 6e30nacHoOCTU, Oro-
BOPEHHbIE B COOTBETCTBYHLMX TEXHUYECKUX OMUCAHUAX U PYKOBO-
ACTBax Mo aKcniyataumu.

5.5. YcnoBusa npoBeaeHns NOBepPKU
Mpn npoBegeHUn NoOBEPKM AOMMKHbI cobGnaaTbCs cregyolme yc-
noBu4:
- TemnepaTtypa okpyxatowiero Bodgyxa ot 15 go 30 °C;
- Temnepartypa nosepoydHomn xumakoctn ot 5 go 90 °C;
- OTHOCcUTENbHagA BNaxxHocTb Bo3ayxa oT 30 go 80 %;
- aTMocepHoe gasnenue ot 86,0 go 106,7 kla;

- BHELUHNEe 3NeKTPUYEecKkMe N MarHUTHble NOJisi HanpsKEHHOCTbIO He 6o-
nee 40 A/w;

- npu nuTaHum TCY OT ceTn NepeMeHHOro Toka (4epe3 UCTOYHUK BTOPUY-
HOro NUTaHUSA):

- HanpsbkeHne nutanus ot 187 o 242 B;
- yacTtoTa nutarouwen cetn ot 49 no 51 Iy,

[onyckaeTcs BbINONHEHNE NOBEPKU B paboymx ycroBusiX aKchnya-
TauuMm TenrocyeTyMKa npu cobnogeHun TpeboBaHUi K YCIOBUSIM 3KC-
nnyaTtauum NoBepoYHOro 06opyaoBaHus.
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5.6. MopgroTtoBKa K NpoBeAeHUI0 NOBEPKN

5.6.1. lNepen npoBeaeHneM NOBEPKM OOMMKHbI OblTb BbIMNOSMIHEHbI CneaylLme
noarotToBuTenbHbIE paboThl:

- MpoBepKa Hanuunsa noBepoYHOro obopyaoBaHUA B COOTBETCTBUM C
n.5.2 HacCTosLLEero pykoBoACTBa;

- MPOBEpKa HanM4umsa AENCTBYIOLLMX CBUOETENBCTB UM OTMETOK O NOBEpP-
ke CpeacTB U3MEPEHMS N KOHTPOS;

- MpoBepKa HanuyuMs nacrnopta ¢ OTMETKOW OTAena TEXHUYECKOro KOH-
Tpons dupmbl «B3JIET» Ha noBepsembin TCY M TOBApHOro 3Haka
dupmbl «B3JIET» Ha aTukeTke TCuy;

- NpoBepka cobnoaeHns ycrnosun n.5.5.

5.6.2. MNepen npoBeaeHneM NoBepkn OOMKHa ObITb NpoBeAEHa NOAroToBKa K
paboTe kaxgoro npubopa, BXoaswero B COCTaB NOBEPOYHOro obopy-
AO0BaHUs, B COOTBETCTBMM C €r0 MHCTPYKLUMEN MO IKCNyaTaumm.

5.6.3. lNMepen npoBeaeHnem NOBEpPKN AOMKHA ObITb cobpaHa COOTBETCTBYHO-
Wwas nosepoyHas cxema. [Mpu npoBedeHWM NOBEPKM METOLOM Heno-
CPEACTBEHHOIO CrnnMyeHnss cobupaeTcss cxema B COOTBETCTBUM C
puc.[.1. MNMpn npoBegeHNN NOBEPKN UMUTALIMOHHBLIM cnocobom cobupa-
eTcs cxema B cooTBeTCcTBUM ¢ puc.[.2.

Mpn vmuTaumoHHon nosepke TCY marasuvH conpotmBneHun (R)
nmutnpyet [T, reHepaTtop mmnynbcoB (M) — MNP, UCTOYHMK TOoka —
nAa.

NMPUMEYAHUA.

1. MNMpu noBepke n3MepUTENbHbIX KaHanoB LOMYCKaeTCa BMECTO MepBUY-
HbIX npeobpasoBaTenen NoaknyaTb COOTBETCTBYHLUME UMUTATOPDI
unu BBoauTb B TCY 3Ha4YeHUs napameTpoB TEMNNIOHOCUTENS NPOorpaMmm-
HbIM cnocobom.

2. NoBepky oonyckaeTcs BbIMOMHATbL NOKaHaNbHO.

3. NMoBepka MOXET BbINOMHATLCA B PEXUME HaCTPOMKM u noBepkn TCu.
Kananbl nameperns n gyHkuumn TCH, He cBA3aHHbIe C NOBEPAEMbIM Ka-
Hanom (nosepsieMon yHKUMEN), MOTYT OTKNOYATbLCA.

4. MNoBepka namepuTenbHbIX NpeobpasoBaTenen M3 cocraBa TEMOCYET-
yuka ([P, T, MN0), npoweawmnx noBepky y NponsBoanTENs, MOXET He
BbIMONHATLCA.
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5.7. NpoBeaeHne noBepKu

5.71

5.7.2
5.7.2.1

5.7.3.

5.7.3.1

. BHewHnn ocmoTp

Mpn NpoBeAEHMU BHELLUHEro OCMOTpa AOSMKHO ObITb YCTAHOBIEHO
COOTBETCTBME BHelLHero Bnaa TCy cnegyowmm TpeboBaHmsaM:

- Ha COCTaBHble YacTX TennocyeTymka [OMkHbl BbiTb HAHECEHbl 3aBOo-
[ICKne HoMepa;

- KOMMMEKTHOCTb TennocYeTymKa J0kHa COOTBETCTBOBATL YKa3aHHOW B
nacnopre;

- Ha PYHKUMOHarnbHbIX 6noKax He AOMKHO BbITb MEXAHUYECKMX NOBPEX-
OEeHUN N OeeKkTOB MOKPbITUA, NPEnaTCTBYOWMX YTEHUIO Hagnucen m
CHSITUIO OTCYETOB NO UHAMKATOPY.

TCuy, 3abpakoBaHHbIN NPU BHELLHEM OCMOTPE, K NOBEPKE HE Aomnyc-
KaeTcs.

Mo pesynbTatam ocMoOTpa AeraeTcs OTMeTKa O COOTBETCTBUWN B
npotokore (Mpunoxexve [).

. OnpoboBaHune

. Onpo6boBaHne ponyckaeTcs NpPOBOAUTbL B OTCYTCTBMM NpencTaBUTENS
opraHa PocctangaprTa.

OnpoboBaHne gonyckaeTcsi NPOBOANTL MOKaHamNbHO.

Mpu onpoboBaHMM NpoBEPSIETCS HaNM4Yne UHANKALUN N3MepPSEMbIX
N KOHTPONMpPYEeMbIX NapaMeTpoB, KOMMYHWUKALMOHHOW CBSI3U C Nepco-
HarnbHbIM KOMMbBIOTEPOM, CUrHANoOB Ha BbiXo4ax.

Mpn nogaye Ha nameputenbHble kaHanbl TCY BO3AENCTBUIN, COOT-
BETCTBYIOLLUNX U3MePAEMbIM NapameTpam, OOIMKHbI U3MEHSATBLCHA COOT-
BETCTBYIOLME MoKa3aHmss TCY, B TOM 4YMUCre 3HAYEHUS CUrHaANoB Ha
MHGOPMAaLMOHHBIX BbIXO4aX.

MPUMEYAHUE. Mpwn onpoboBaHnn TCy npoBepka NpoM3BOAUTCS
No MMeLNMCH MHPOPMAaLMOHHBLIM BbIXO4aM.

Mo pesynbTatam onpoboBaHMA fAenaeTcs oTMeTKa O COOTBETCTBUU
B npoTokone (MNpunoxexve ).

Onpegenenuve norpewHoct TCy npn namepeHnn obbvema (Macchl) u
cpeaHero o6 beMHOro (MaccoBoro) pacxoga

. OnpegeneHune oTHocUTENbHOM norpewHocTn TCY npu namepeHnn oob-
emMa (Macchbl) u cpegHero o6bLeMHOro (MaccoBoro) pacxoga TensoHOCK-
Tens MeToaoM HENOCPEACTBEHHOMO CIINYEHUS.

OnpepeneHne norpellHocT TCY BbINOMHAETCA NPU TPEX 3HAYEHU-
ax pacxoga: 1,1-Quamm, 0,2-Quane, 0,5-Quans NMMOBO B COOTBETCTBUM C MeE-
TOAMKOWM NMOBEpKU Ha npeobpasoBaTtenb pacxoda, BXOAALMA B COCTaB
TCu. Pacxog ycraHaenmBaetca ¢ gonyckom + 10 %. BeinonHsietca no
OAHOMY U3MEPEHUIO NPU KaXXaoM 3HaYeHUN pacxoaa.

MUWHUManbHO HEOGXOAUMOE KONMMYECTBO >KWOKOCTU, NPOMyCKaeMoMm
yepe3 P npu ogHOM M3MepeHuWn, onpeaensieTcsl TEXHUYECKUMU Xa-
pakTepUCTUKaMMN NOBEPOYHOWN YCTAHOBKM U LOIMKHO OblTb TakMM, Y4TOObI
MPW CHATUM NOKasaHW ¢ MMMynbCcHOro Bbixoga TC ObiNo noacyMTaHo
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He meHee 500 umnynscoB. PekomeHoyemoe MYHUMansHoe Bpems npo-
nycka xugkoctu yepes P npu ogHOM M3MepeHWW OOSMKHO BObiTb He
meHee 300 cex.

Mpn noBepke mMeTOOOM M3MepeHus obbema B KayecTBe AEUCTBU-
TENbHOro 3Ha4YeHMs Ucnonb3yeTcsa 3HadeHne obbema xumakoctn Vo, Ha-
OGpaHHOro B Mepy BMECTMMOCTWN MOBEPOYHOW YCTaHOBKW. [leicTBUTENDb-
Hoe 3HaueHue pacxoaa Qo [M°/4] onpenenseTcs no dopmyne:

Q, =0, (5.1)

roe Qu — 3HauYeHne 3TanoHHOro pacxoaa, M°/y;
Vo — 3HaueHe 06bema, M3MepeHHOE NOBEPOYHOI YCTAHOBKOA, M2;
T, — BpeMsi UamepeHus, u.

[ns onpegeneHuns 3Ha4eHUs Maccbl XXUAKOCTU NPU NOBEPKE METO-
AOM u3MepeHusi obbema unum pacxoga UCMosnb3ylTCs 3HaYeHue TeMm-
nepatypbl (90+10) °C n 3HaveHne pasnenus (1,6+0,16) Mlla, 3agan-
Hble C MOMOLLbIO KannbpaTopoB, UMUTATOPOB UMM NporpamMmmMHo. Ha oc-
HOBaHWWN 3TUX 3HAYEHNN TeMnepaTypbl N AaBNEeHUsA No AOKYMeHTY «Bo-
pa. YaenbHbin o6bem n aHTanbnusa npu temnepatypax 0...1000 °C u
aasneHusx 0,001...1000 MlMa. Tabnuubl CCA NCCC[ 98-2000» onpe-
aendaeTcs NAOTHOCTb MOBEPOYHOM XmakocTu. Macca npoweglen ye-
pes [P xugkoctn onpegendeTcs no opmyne:

my =Vo -p, (5.2)

raoe mo— AenCTBUTENbHOE 3HAYEHUE MACChl XXUOKOCTU, Kr;
P — NJIOTHOCTb XXUOKOCTH, Kr/ M3.

HenctButenoHoe 3HaveHue cpefHero maccosoro pacxoga Go on-
pegensietcsa no popmyne:

G =To

m =T (5.3)

lNpn noBepke METOAOM U3MEPEHUA pacxoda AENCTBUTENbLHOE 3Ha-
yeHne obbema V( onpegensaeTca pacqHeTHbIM NyTEM:

Vo =Qoep " Tu> (5.4)

rae Qocp — CpeaHee 3a nHTepsarn He MeHee 300 cek 3Ha4YeHWe pacxopaa,
N3MepeHHOe 3TalNOHHbIM PacXo40MepOM, M3/,

[encreutenbHoe 3HaYyeHne Maccbl Mg onpegenserca no popmyne
(5.2).
HenctButenbHoe 3HavyeHMe MaccoBoro pacxoga Gp onpegensercs
no cpopmyne (5.3).
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Mpn noBepke MeTOAOM U3MepPEHUa Macchl Ans onpeneneHnsa aen-
CTBUTENBbHOIO 3HAYEeHUs1 MaccChbl XUOKOCTU My, npowenwen vyepes NP,
Nonb3ykTCA NokasaHMsMM BecoBoro yctponctea. O6bem Vo npy aTOM
onpegensieTcs no oopmyne:

v, = Mo (5.5)
p

lMepen Hayanom MOBEPKM Ha MOBEPOYHOW YCTaHOBKE C BECOBbIM
YCTPONCTBOM HeobxooMMO onpenernitb Mo KOHTPOSIbHOMY MaHOMETpY
AaBneHue Xnagkoctn, a no TepMoMeETpY - TemnepaTtypy B Tpybonposoge
UCnbITaTenbHOro CTeHAa NOBEPOYHON YyCTaHOBKU. Ha OCHOBaHUKU nsme-
PEHHbIX 3HayYeHUr TemnepaTypbl U OaBfeHUs No OOKyMeHTy «Bopa.
YaenobHbi 06beM 1 aHTanbnusa npm temnepatypax 0...1000 °C u gas-
nenunsax 0,001...1000 MMa. Tabnuuysl CCLO MCCCH 98-2000» onpene-
ngeTca NAOTHOCTb MOBEPOYHOM XKMOKOCTU. W3MepeHHble 3HayeHus
TemnepaTypbl U aaBneHuns BeoasTtcsa B TCY nporpammHo, nnbo 3apa-
I0TCS C MOMOLLbIO KanubpaTopoB TemnepaTtypbl U AaBreHud, nmdo
NMUTUPYHOTCS.

HencrteutenbHoe 3HaveHne obbemMHOro pacxoga Qo paccuuTbiBa-
etcs no gopmyne (5.1), AencTBUTENbHOE 3HAa4YE€HME MacCOBOro pacxo-
aa Go — no copmyne (5.3).

Mpun cuntbiBaHMKM nokasaHun TCY ¢ nHamkatopa n RS-Bbixoga Bbl-
NOMNHATCA cnegytowme npoueaypbl. Ha TB yctaHaBnuBaeTtcsa pexum
NHAMKauun nosepsiemMoro napamMeTpa. Ha nogkntoyeHHoM K RS-Bbixoay
nepcoHanbHOM KOMMbIOTEPE YyCTaHaBNMBAETCHA PEXWUM BbiBOOA HA 3K-
paH nosepsieMoro napametpa. llepen KaxgbiM M3MepeHWem B MoBe-
POYHON TOYKE NPOU3BOAUTCHA PErucTpaums HayanbHOro 3Ha4YeHus oob-
ema V, (maccel my). lNocne nponycka »xugkoctu yepes P B gaHHoM
NOBEPOYHOM TOYKE PErncTpupyeTca KOHeyHoe 3HadeHne obbema Vi
(Maccbl my). Mo pasHOCTM nokasaHui paccynTbIBAETCH U3MEpPEHHOoe
3HayeHue obvema V, (Maccbl m,) TENOHOCUTENS:

VM(mM):VK(mK)_VH(mH)' (56)

[MoBepka MO MMMYNIbCHOMY BbIXOAY BbIMOSHAETCS C MOMOLLbIO
YyacToTOMepa, NOAKMNIYEHHOro K COOTBETCTBYOLWEMY Bbixoay TB. lNe-
pen HayanoM n3MepeHus HacToTOMep YCTaHaBMBAETCS B PEXUM cYe-
Ta MMNYNbCOB N OBHynsieTcs. o CcTapTOBOMY CUMHXPOUMMYSbCY WUM-
nynbCbl ¢ BbiIxoga TCY HayMHAKT NOCTynaTb Ha BXOA 4YacToToMepa.
O6bem (macca) xwugkoctn V, (m,), npoweawen Yepes npeobpasoBa-
Tenb pacxoda, onpegendercsa no gopmyne:

V,(m, ) =NxK (5.7)

npi 7
roe N — konn4ecTBO UMMYNbLCOB, NOACYUTAHHOE YacTOTOMEPOM;
Knpi — BEC MMIyrnbca UMNyrbCHOro Bbixoda TCu, n/umn (Kr/vumn).

N3mepeHHbIn cpeaHun obbemHbii Q, (MaccoBbin G,) pacxoa Ten-
noHocutens, npoweawero Yyepes NP, onpeaensetca no oopmyne:
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5.7.3.2.

Vi(m,)

Q,(G,)= (5.8)

n

OnpegeneHne OTHOCUTENBHOW norpewHoctTM TCY npu namepeHun
obbema (Macchbl) TeNIOHOCUTENS B i-TON NOBEPOYHON TOYKE BbIMOJSTHS-
eTcd no popmyrne:

_ V(m),; —V(m),
V(m)i V(m)y

-100%. (5.9)

OnpegeneHne OoTHOCUTENBHOW norpewHocTn TCY npu namepeHun
cpegHero o6beMHOro (MaccoBoro) pacxoga TenroHOCUTENS BbIMOSHS-
eTcd no popmyrne:

_ Q(G), —Q(G)y

S -
S ON

-100% . (5.10)

PesynbTaTbhl NOBEPKN CUYUTAKOTCA MONOXUTENbHLIMW, €CNK 3Ha4ve-
Hue norpewwHoctn TCY BO BCEX MOBEPOYHBLIX TOYKAX HE MpeBbllIaeT
3HavyeHnn +2,0%.

Mpn noepke TCu MoryT onpenensaTbCa OTHOCUTENbHbIE MO-
rPELLHOCTM M3MEPEHNs Tonbko obbema (obbemHoro pacxoga) nmbo
TONbKO MaccChbl (MaccoBOro pacxoga).

[MoanemeHTHas nNoBepka kaHanoB M3MepeHusi obbema (Mmacchbl, pacxo-
aa) TCy

Bxogswue B coctaB Tennocyetynka MNP gomkHbl GbiTb NOBEPEHDI
B COOTBETCTBUN C METOAMKOM MOBEPKM HA HUX UMM B COOTBETCTBUU C
n.5.7.3.1 HacToswero pykoBoacTBa. Pe3ynbTaTbl NOBEPKM CUMTAOTCA
NONOXUTENBHBIMU, €CNIN OTHOCUTENBbHAsA MOrpeLlHOCTb NPY U3MEpPEHUN
obbema (Maccol), cpegHero 06bEMHOro (MaccoBOro) pacxoga B Kaxaom
NOBEPOYHOM TOYKE He npesbiwatoT 3HavyeHun £2,0 %.

TB noBepsieTcsa npu Tex xe pacxogax, Yto u TCu. [Insa aToro nose-
pseMbl UMMYSbCHbIM BXo4 TB, reHepaTop NpsiMOYronbHbIX UMMNYbCOB
N YacTOTOMEP COEANHAITCA TakumMm obpa3om, YToObl MMMYIbChl C reHe-
paTopa nocTynanu Ha UMNynbCHbLIN Bxod TB 1 cyeTHbIN BXOA YacToTo-
mMepa. NcxogHo Yactotomep obHynsieTcs. Mo paspeluarolemMy curHany
(CUHXpOMMNYNbCY) UMNYNbLCLI C reHepaTopa HauYMHaKT MNOCTynaTbh Ha
Bxog4 TB n yactotomep. [N npoBeaeHns NoBepkn Heobxoanmo nogaTb
Ha Bxog He meHee 500 mmnynbcoB. [JencTBUTENbHOE 3HaYeHne obbe-
Ma Xuakoctn Vo, BblumcngeTcsa no gpopmyrne:

Vo =N-K, (5.11)

rae N — KonmMyecTBO MMNYNbCOB, NOACYATAHHOE YacTOTOMEPOM, LUT.;

Knp — KOHCTaHTa npeobpasoBaHus UMnyrbcHoro Bxoaa TB (Bec nm-
nynbca), M /umn.
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[nga onpegeneHns 3Ha4YeHUsE Macchl XNOKOCTU UCMONb3yeTCs 3Ha-
yeHne Temnepatypbl (90+10) °C u  3HayeHWe  [OaBrieHus
(1,6+0,16) MlMa, 3agaHHble C NOMOLLLI KanubpaTtopoB, UMUTATOPOB
nUnn nNporpamMHO. Ha OCHOBaHWM 3TUX 3HAYeHW onpegenseTcs nnoT-
HOCTb NOBEPOYHON Xunakoctu. Macca >xuakocTu onpegenseTca no
dopmyne (5.2). OenctButenbHoe 3HayveHwe cpegHero obvemHoro Qp
(maccoBoro Gp) pacxoga TensioHoCUTens onpegenseTcs no opmynam
(5.1) n (5.3) cooTBETCTBEHHO.

OnpepneneHne oTHOCUTENbHOW norpewHocTn TB npu namepeHun
obbema (macchl) BblinonHaeTcs no dopmyne (5.9). Onpegenenve oT-
HOCUTENbHOW norpewHocTn TB npu namepeHun cpegHero o6bEMHOro
(maccoBoro) pacxofa TennoHOCUTENS BbIMOMHAETCA NO  dopmyne
(5.10).

PesynbTaTbl NOBEPKM CUMUTAOTCS NOSIOXKUTENBbHBIMU, €CIN OTHOCU-
TenbHasi norpewHocTb TB npu namepeHnn obbema (maccol), cpegHero
06bemMHoro (MaccoBoro) pacxoga TensIOHOCUTENSI BO BCEX NOBEPOYHbIX
TOYKax He npeBblwaeT 3HavyeHun + 0,2 %.

Mo pesynbTaTam NOBEPKU OeraeTcsi oTMeTKa O COOTBETCTBUM B
npoTokone (Mpunoxexwne [).

5.7.4. OnpepeneHune norpelHoct TCY npy M3MepeHnn TemnepaTypbl TENSO-

5.7.41.

HOCcUTEenA

Onpepgenexve norpewHocT TCY npu U3MepeHun TemnepaTtypbl MeTo-
[10M HEMOCPEACTBEHHOIO CMYEHUS

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

MT nomewalrTcsa B KOMMNAKTHble TemnepaTypHble kanmbpaTtopbl
(vnn B TepmocTatbl). TemnepatypHbin kannbpaTop (TK) yctaHaBnuea-
€TCS B peXxum BOCNpon3BeaeHna Heobxoammon TemnepaTypbl, a TCY —
B PEXUM MHOMKaLUMM TemnepaTtypsbl (B TOM vncne no RS-sbixoqy).

Mocne yctaHoBneHus 3agaHHon Temnepatypbl ¢ TK cunTbiBaeTcs
AeNCTBUTENbHOE 3Ha4YeHne Temnepartypsbl to, a ¢ TCY — namepeHHoe t,.
B kaxxgon noBepOYHOM TOYKE CHMMAaeTCs Mo Tpu 3HayveHus t, u onpege-
naeTcsa cpegHee apudmeTmyeckoe 3HaveHue rno oopmyne:

o+ tao + s

1:|/|cpi = 3

, (5.12)

roe tuepi — CpeaHee 3HavyeHne n3mMepeHHoON TemnepaTypbl B i-TOW MNose-
po4YHOM Touke, °C;

twi, tw2i, tusi — N3MepeHHble 3Ha4YeHus TemnepaTtypbl B i-TOW NoBe-
pO4YHOM Touke, °C.

OnpepneneHne abcontoTHoM norpewHocT TCY npu mM3mepeHun
TemnepaTypbl BbINOMHAETCA No opmyne:

ti
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roe Ay — abcontoTHast norpewwHocTb TCY B i-TOM NOBEPOYHOM TOYKE MpwU
n3mepeHun Temnepartypsl, °C;

toi — OoencTBuTenbHOE 3Ha4YeHue Temnepartypbl B i-TOW NOBEPOYHOM
TOuKe, onpeaernieHHoe no nokasanusm TK, °C

PesynbTaTtbl NOBEPKM CUMTAKOTCA MOMOXUTENbHLIMK, ecnun abco-
nTHas norpewHocTs TCY Npy namMepeHun TemnepaTypbl HE NpeBbl-
waet 3HayeHnn £0,72 °C gns nepson, £0,88 °C ana stopon n +1,12 °C
AnNs TpeTben NOBEPOYHON TOYKM.

Mo pesynbTataM MoOBepku AenaeTcs OTMeTKa O COOTBETCTBMM B
npotokone (Mpunoxenue [).

5.7.4.2. lNoanemeHTHasa noBepka KaHanoB naMmepeHus TemnepaTypbl TCy

Bxogsawme B coctaB TennocyeTtymnka MNT gomkHbl OblTb NOBEPEHDI
B COOTBETCTBMM C METOAMKON MOBEPKN HA HUX.

MoBepka kaHanoB M3MepeHUs TemnepaTtypbl TB BbINoMHsSeTCA npu
COMPOTUBIIEHMSIX ~ MarasvHOB,  COOTBETCTBYIOLUMX  TemnepaType
30+1°C,70+£2°C,130+£5 °C.

K Bxogam TB BmecTto NT nogkntovaroTcsa MarasvHbl CONpoOTUBIE-
HUM R. TB ycTaHaBnuBaeTCcs B peXxum nHAnKaumm tTemneparypbl.

B cooTBeTCTBUM C YCTAHOBIIEHHLIM Ha MarasvHe CONpPOTUBIIEHMEM
onpegensieTcsa genctBuTernibHoe 3HadeHne TemnepaTtypbl to. C TB (B
TOM yucrne no RS-BbixoQy) CUMTbIBAETCA M3MEPEHHOE 3HAYEHUE TeM-
nepaTtypsbl t,. B kKaxxgon noBepoyYHON TOYKE CHMUMAETCs MO TP 3HAYEHUSA
t, n onpegensieTcs cpegHee apudMeTUYECKOE 3HaYeHue no opmyne
(5.12).

OnpeneneHne OTHOCUTENbHOW MorpewHocTn TB npu namepeHum
TemnepaTypbl BbINONHSAETCS No dopmyre:

t,e — to
. =%"'-100%, (5.14)

Oi

rae Stei — OTHOCUTENbHAs norpewHocTs TB B i-To NoBepOoYHOM Touke
npu namepeHun Temnepatypsbl, %;

toi — OencTBuTernbHOE 3Ha4YeHWe Temnepartypbl B i-TOW NOBEPOYHOM
TOYKe, onpeaeneHHoe no nokasaHusmM marasmHa conpoTusrneHmmn, °C

PesynbTaTbl NOBEPKU CHUTAKOTCH NONOXUTESbHBIMW, €CNU MOrpeLu-
HOCTU u3MepeHun [T He npeBblWAOT 3HAYEHUN, HOPMUPOBAHHBLIX B
HOPMaTUBHO-TEXHUYECKOM JOKYMEHTALMN Ha HUX, @ OTHOCUTENbHas no-
rpewHocts TB npu namepeHun temnepaTtypbl BO  BCEX NMOBEPOYHbIX
To4YKax He npesblwaeT 3HavyeHun + 0,2 %.

Mo pesynbTaTam NOBEPKU OeriaeTcsi oTMeTKa O COOTBETCTBUM B
npoTokone (Mpunoxexwne [).
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5.7.5. OnpeneneHune norpelHocT TCY Npu n3aMepeHnn AaBneHus

5.7.5.1. Onpegenenune norpewHoctTn TCY Npn n3amepeHun OaBrneHns MeTo4oM
HenocpeaCTBEHHOrO CNNYeHUs

OnpepneneHne norpewHocT TCY BbLINOMHSAETCA NPU AaBreHUsIX
0,25-Phavs, 0,5-Phavs, 0,9-Prans, rae Puawe — Hanbonbluee 3HavdeHne ms-
MepsieMoro pgasrneHusi. [aBneHue ycTaHaBnvMBaeTCsi C  [JOMNYyCKOM
+ 10 %.

M4 noBepsiemoro KaHana nomelwjaeTcss Ha kanubpaTop LaBreHus.
TCuy ycTaHaBnNuBaeTCs B PeXMM MHAUKAUUKW AaBneHus (B TOM Yucne no
RS-BbIxoay).

lMocne ycTtaHoBNeHWA HeobxoaMMOro aaeneHusi ¢ kKanubpartopa
CUNTbIBaeTCA OeNCTBUTENbHOE 3HadYeHne aaenenus Po, a ¢ TCY name-
peHHoe — P,. B kaxgon noBepoOYHOM TOYKE CHMMAaeTCHd Mo Tpu 3Haye-
Hus P, 1 onpenenseTca cpegHee apudpmeTndeckoe 3HavyeHne no dop-
Myne:

P + Puoi +Puai

P,eo = ,
nepi 3

(5.15)

roe Pucpi — cpegHee 3HavYeHne N3MEpPEHHOro AaBfieHus B i-TOW nose-
po4YHon Touke, Mna;

Puti, Puzi, Pusi — UBMEpPEHHbIE 3HAYeHNA OaBrieHust B i-TOW MNoBe-
po4HOM To4ke, Mna.

Onpepnenexne norpelwHoct TCY Npu M3MepeHun OaBneHus Bbl-
nonHsieTcs no dopmyrne:

P, — Py
S10up :%0'-100%, (5.16)

roe Otcupi — NorpewHocTb TCyY B i-TOW NMOBEPOYHOM TOYKE MpU U3mepe-
HUM gaenenusi, %;

Po — Hambonbluee 3HavyeHne guanasoHa namepenus, Mra;

Poi — moencrButenbHoe 3HayeHWe OaBneHusa B i-TOWM MOBEPOYHON
TOuYKe, onpeaeneHHoe no nokasaHuam kannbpartopa gaenenus, Mla.

PesynbTaTbl NOBEPKN CHUTAKOTCH NONOXKUTESNBHBIMWU, €CNN NMOrpeLu-
HocTb TCY npu M3MepeHun AaBreHns BO BCEX MOBEPOYHbIX TOYKax He
npesbiwaeT 3Ha4YeHun + 2,0 %.

5.7.5.2. [loanemeHTHas noBepka KaHanoB U3MepeHnsa JaBrieHns

Bxogsawme B coctaB Tennocyetymnka [ gomkHbl ObiTb NOBEPEHDI B
COOTBETCTBUN C METOAMKaMU MOBEPKM Ha HUX. PesynbTaTbl noBepku
CUMTaKOTCA MONOXUTENBbHBIMU, €CIN NOrpeLlHoCcTb namepenus ML He
npesbiwatoT + 1,8 % BO BCeEX NOBEPOYHbLIX TOYKAX.

lMoBepka kaHanoB n3mepeHns gaeneHus TB BbINOMHSAETCS npu TO-
kax, cootBeTcTBYytOWMX gasneHnam 0,25-P.aus, 0,5-Puavs, 0,9-Phans, rae
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Puavs — Hanbonbluee 3Ha4YeHMe M3MepsieMoro AaeneHusi. ToK ycTaHas-
nunsaetcs ¢ gonyckom + 10 %.

[ns nosepkn TB k ero Bxogy BmecTo N[ nogknoyaeTca NCTOYHUK
TOka. B coOTBETCTBUM C yCTAHOBMEHHbIM TOKOM ONpeaenseTcs AencT-
BUTENbHOE 3HadeHune aasnenus Po;.

TB ycTtaHaBnuBaeTCa B pPeXMM UHOVKALUKN AaBneHus (B TOM Yucne
no RS-Bbixoay). C TB cuntbiBaeTcs n3amepeHHoe 3HavYeHne OaBreHus
P,. B kaxxgon noBepoYHON TOYKE CHMMAaETCs No Tpu 3HadeHus P, u on-
pefensdetca cpegHee apudMeTUYecKoe 3HayeHMe B COOTBETCTBUU C
dopmynon (5.15).

OnpepeneHne norpewHoctT TB npu namepeHnn gaBneHust BbINOs-
HAeTca no oopmyre:

P . _P.
518 =%"'-100%. (5.17)

rae drepi — NOrPeLHOCTb TB B i-TON NOBEPOYHON TOYKE NPU U3MEPEHUN
pasneHuns, %.

PesynbTaTbl NPOBEPKU CUUATAKOTCA MNOSIOXKUTENbHBIMKW, €Cnin Mo-
rpewHocTb TB npu namepeHnn aaBrneHnst BO BCEX MOBEPOYHbIX TOYKaX
He npeBblwaeT 3HayeHun + 0,5 %.

B npotokone (MNpunoxenune [1) aenaetcss oTMeTka 0 COOTBETCTBUMN.

5.7.6. OnpegeneHne norpewwHoctTn TCY nNpn M3MepeHnn Konudectsa Tenso-
BOW QHEPIrn 1 TENSIOBON MOLLHOCTU

5.7.6.1. OnpegenexHne norpewHoctTn TCY nNpu n3MepeHnn Konuyectesa Tensio-
BOW 3HEpPrMm n TEnnoBOW MOLYHOCTM METOAOM HernocpencTBEHHOro
CNUYeHus.

OnpeneneHme norpewHoCcTn TCu BbINoOnHAeTCA B 3-X pexnmax:

-npun pasHoctn Temnepatyp (1,1 + 0,1)°C wn 3HayeHun pacxopa
(0,95i 0,05) QHam6;

-npun pasHoctn Temnepatyp (15 + 2)°C wu 3HayeHum pacxopa
(0,21i 0,01) QHam6;

-npn pasHoctn Temnepatyp (175 + 2)°C u 3HadeHun pacxopa
(1,1£ 0,01) Quaum-

[aBneHne BO Bcex 3-x pexumax ycTaHaBnmBaeTcs (OUKCUPOBaH-
HbIM 13 ananasoHa (0,1 - 1,6) Mla.

TemnepaTtypa xonogHon Boabl 3agaeTtcs pasHon 0°C.

MoBepka TCY npu namMepeHun KormyecTtBa TEMNSIOBOW 3HEPrun m
TEnnoBOM MOLLHOCTWU BbIMOMHAETCH Ha MOBEPOYHOM YCTaHOBKE, BOC-
npounssogsen odbpasuoBble 3Ha4YeHUs pacxoga TemnepaTypbl U aB-
NEeHNst C NOrpeLlHOCTbIO, He npeBblwatowen 1/3 gonyctMmon norpeLu-
HOCTM M3MePEHUST BOCNPON3BoAMMOro napametpa. P yctaHaBnuBaeT-
CSl Ha MCnbITaTesbHbIN CTeHA noBepoyvHon yctaHoBku, [NT — B TK, M —
Ha kanubpaTtop gaBneHui.
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MuHUManbHOE BpeMs OOHOIM0 WM3MEPEHUS OOIMKHO OblTb Takum,
4YTOObLI MPU CHATMM NOKasaHuh ¢ aucnnes unn RS-Bbixoga 6bino Ha-
6paHo He meHee 0,5 kBT1-y ([kan).

[lenctBuTENbHbIE 3HAYEHUA TEMSIOBOW JHEPruu, nepesaHHON B
cucTeme, onpenensTcs B COOTBETCTBUM C (popMyramn, yCTaHOBIIEH-
HbiMM B pekomeHgauun MU 2412, [lenctBuTenbHOE 3HaAYeHWe Tenno-
BOW MOLLHOCTU B i-TOM MOBEPOYHOM pEXMME pacCUUTbIBAETCHA B COOT-
BETCTBUU C (POPMYIIOMN:

Eq = =2, (5.18)

roe Eo — pencreutenbHoe 3HavYeHue TensoBon MOLLUHOCTU B i-TOM MO-
BEPOYHOM pexunme, kBT (kan/v);

Wi — AeNcTBUTENBbHOE 3HAYEHNE TEMSOBOW 3HEPIUN B i-TOM NoBe-
poYHOM pexnme, kKBT-y(lkan);

T, — Bpemsi Habopa W, 4.

M3mepeHHble 3Ha4YeHnss TENSIOBOM 3HEPrn (MOLLHOCTU) CHUMAKOT-
ca ¢ gucnnes U MHpopMaLuMOHHbIX BbixogoB TCY. B kaxgom noBepouy-
HOM pPEXUME CHUMAETCH MO TPU 3HAYEHUS TEMNNOBON SHEPINN (MOLLHO-
CTN) N onpegensieTca cpegHee apudmeTnyeckoe 3HayYeHune.

OTHocuTenbHble norpewHoctTn TCY npu n3MepeHun TennoBoun
SHEpPrumn paccuynTbiBatoTCs No opmyrne:

WI/Ii — WOi

Oi

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

Woi — gencreButenbHoe 3HavyeHne TEenoBOM HEPruu B i-TOM nose-
pPOYHOM pexnme, KBT-y (lkan);

W, — cpegHee 3HayeHMEe WN3MEPEHHOro KormMyecTBa TEnsoBOW
3HEepruun B i-ToM NOBEPOYHOM pexmnme, KBT-u (Mkan).

OTHOCcUTENbHbIEe norpewHocT TCY npu M3MEpeHUn TennoBOM
MOLLHOCTM paccyuTbIBalOTCS Mo hopMyre:

Srcusi = @.100%, (5.20)

Oi

rae dtcyei — OTHOCUTENbBHAst NorpelwHocTb TCY Npu M3mMepeHun Tenso-
BOW MOLLHOCTM B i-TOM NMOBEPOYHOM pexume, %;

Eo.i — nencrtButenbHoe 3HayYeHue TennoBon MOLLHOCTU B i-TOM MoO-
BEPOYHOM pexunme, kBT (Mkan/v);

Eui — cpeaHee 3HayeHne n3MepeHHOM TENSIOBON MOLLHOCTU B i-TOM
NnoBepOYHOM pexume, KBT (lkan/y).
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Pe3ynbTaThl NOBEPKN CYMTAIOTCHA MOSNOXKUTENBHBIMU, €CIIN OTHOCU-
TenbHasi norpewHoctb TCY Mpu M3MepeHMn KOnm4yecTBa TEMNOBOM
9HEepruM n TennoBon MoLHOCTK cooTBeTcTByeT knaccy C no NOCT P
51649-2000.

[na cokpalieHns BpeMeHU NMOBEPKM O0MNYyCKaeTCs BbIMNOMNHATL On-
pegeneHne oTHocuTenbHoW norpewHocTn TCY Tonbko no RS - Beixoay.

NMPUMEYAHWME. Tpu npoBedeHWn MOBEPKM B COOTBETCTBUU C
n.5.7.6.1, onepaunm nosepkn no n.n.5.7.3-5.7.5, 5.7.6.2 He npoBogAT-
cs.

5.7.6.2. MNoanemeHTHas noBepka TCY nNpn M3MEpPeHMM KONM4YecTBa TEMMOBON
3HEeprMn n TennoBOM MOLLHOCTH
Bxopsawme B cocta Tennocyetyuka MNP, MNA, MT gomkHbl ObITh No-
BEpPEHbl B COOTBETCTBMM C METOAUKaMU MOBEPKM Ha HUX. PesynbTaThl
NOBEPKU CHUTAIOTCA MOSIOXKUTENbHBLIMU, €CNN NOrPELLUHOCTU NEPBUYHBIX
npeobpasoBaTenen He MNPEBbLIWAT 3HAYEHUN, MNPUBEOEHHbLIX B
n.n.5.7.3.2,5.7.4.2, 5.7.5.2.
lMoBepka TB npu namepeHun KonuyecTsa TEMNSIOBOW 3HEPrun 1 Te-
NIOBOW MOLLHOCTU BbINOMHAETCA MOKaHalbHO B COOTBETCTBUU C
Tabn.5.
Tabnuua 5
MuHumManbHoe
TemnepaTtypa
MoBepoyHas Heobxogmmoe
TennoHocuTens, [NaeneHne, MlNa
TOYKa KONnmM4yecTBoO MMMNYIbCOB, °c
(06BbEM, MY)
1 4 000 (40) 30+1
2 4 000 (40) 70+ 2 ot 0,100 1,6
3 4 000 (40) 130+ 5

MmnynbcHbin Bxog TB, reHepaTop MpsiMOYrosibHbIX UMMYSIbCOB U
YacToTOMEpP NOAKNIYATCA TakuM 06pa3oM, YTOBbl MMMYIbChI C FreHe-
paTopa nocTynanu Ha UMNynbCHbIN Bxod TB 1 c4eTHbIN BXOA YacToTo-
Mepa. Ha Bxoa TB, npegHasHa4vyeHHbIn onga nogkntodeHuna MNT, nogknto-
YaeTcs MarasmH conpoTtueneHunin. MO nMnTnpyeTca ¢ NOMOLLbI UCTOY-
HMKa TOoKa UIn 3Ha4YeHMEe AaBeHUsl BBOAMUTCSA NPOrpaMmmMHoO.

Mepen kaxabiM n3MepeHneM B MOBEPOYHOM TOYKE MPOU3BOAMUTCA
cbpoc nokasaHu YactoTomMepa U perncrpauus HayanbHOro 3HavyeHus
W, [kBT-y (['kan)] no nokasaHuam nHavkaTopa TB B pexunme nHgmkaumm
Konn4yecTBa TennoBOW 3HEPrnn 1 No rnokasaHusiM NepcoHanbHOro KOM-
nbloTepa, nogknovaemoro Kk TB no RS-Bbixoay.

Mo paspeluatowemy curHany (CUHXPOUMIMYIbCY) UMMYNbChl C reHe-
paTtopa HauynHalT nocTynaTb Ha Bxod TB u yactoTomep. locne OkoH-
YaHusa npouecca nogadv UMMynbCOB PErUCTPUPYETCS YUCNO UMMYIb-
coB N, namepeHHoe cyetynkom mmnynbcoB (Cyl). KoHevHoOe 3HayYeHue
Wk Ha nHgukatope TB (M/vnn no RS-Bbixogy) hmkcmpytoTca no ucre-
YeHUM 6 MUH MNocrie OKOHYaHWA Habopa KonuyecTBa UMNYNbCOB B AaH-
HOW NOBEPOYHOMN TOYKE.
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M3mepeHHOe 3HayeHne KonuyecTtBa TEMMOBOW 3HEPrMM pacCUnUTbI-
BaeTCcs No pas3HOCTU nokasaHun TB:

Wmi = WKi - WHi’ (521)

raoe W, — namepeHHoe KOnM4eCcTBO TEMNMOBOW 3HEPINK B i-TOM NOBEPOY-
HOWM Touke, KBT-y ([kan);

W.i — Ha4anbHoe 3HayeHue nokasaHun TB B i-TOM NOBEpPOYHOM TOY-
ke, kKBT-y ([kan);

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

M3mepeHHOe 3HayeHue TennoBOoW MOLLUHOCTM onpegendeTcs no
dopmyne:

E,i = \4\/”‘ : (5.22)

(o]

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

Teu— Bpems cyeTa umnynbcoB W, B i-TOW NOBEPOYHOM TOYKE, Y.

[encTBuTenbHoe 3HaYeHMe KonuyecTBa TEnyoBOW 3Heprun Ans
TEX XXe 3HaYeHW NnapameTpoB TENNOHOCUTENS onpeaensieTcs no dop-
Mmyrne:

np?’

roe Woi — 0encTBUTENbHOE 3HAYEHNE KONMYecTBa TEMNSIOBOMN 3HEPTUU B
i-TOW NOBEpPOYHOM TOYKe, KBT-y ([kan);

h; — SHTanbnNua TennoHocuTens, onpenenseMas No 3HaYeHUAM
UMUTUPYEMBIX TemMnepaTypbl N OaBfEeHNA B i-TOW MOBEPOYHOM TOYKe,
kBT-u/kr (Mkan/kr);

pi — NAOTHOCTb TEMSIOHOCUTENSA NPU NapaMmeTpax TeNSIOHOCUTENS B
i-TOI NOBEPOYHON TOYKe, Kr/M>;

N; — KOfiM4ecTBO UMMYJSIbCOB, HACYMTAHHOE YacTOTOMEPOM B i-TOWM
NOBEpPOYHOM TOYKE, LWT.;

Knp — KOHCTaHTa Npeobpa3oBaHmns N0 MMNYNbLCHOMY BXOAY, M/uMn.

[lenctButenbHOE 3Ha4YeHne TENTOBOM MOLLHOCTU onpeaenseTca no
dopmyne (5.18).

OTHOocuTenbHasa norpewwHocTs TB npu namepeHuu konuvyecTtsa Te-
NOBOW SHEPrnUN paccynTbIBAETCA No popmyre:

WMi — WOi

Oi
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5.7.7.

5.7.8.

roe dtewi — OTHOCUTENbHAA NorpewHocTb TB npyn namepeHnn tennosom
3HEpPrnn B i-TOM NOBEPOYHOM TouKe, %;

W, — cpegHee 3Ha4yeHWe M3MEPEHHOro KONMYecTBa TEMnsoBOW
3HEepruu B i-ToM NOBEPOYHON TOouUKe, KBT-Y ([kan);

Wi — OencTBUTENbHOE 3HAYeHWe TEMNIOBOM 3HEPIUKM B i-TOW NoBe-
poYHOM Touke, KBT-y (Ikan).

OTHocuTenbHble norpelHocTn TB npyu nsamepeHnn TennoBon MOLL-
HOCTM paccynTbIBalOTCA NoO hopmyne:

EVli _E

Oi

roe orggi — OTHOCUTENbHAs NOrpeLwHoCcTs TB npu namepeHnn Tennoson
MOLLHOCTW B i-TON NoBepPOYHON Touke, %;

E.i — cpegHee 3Ha4yeHWe M3MepeHHOM TensioBOW MOLLHOCTU B i-TOW
noBepoYvHOM Touke, KBT ([kan/v);

Eoi — oencrButenbHoe 3HavYeHue TennoBoW MOLLHOCTM B i-TOW MNO-
BEPOYHOM Touke, KBT ([kan/v).

Pe3ynbTaTbl NOBEPKM CYMTAOTCS NOJNOXUTENbHBIMU, €CNN OTHOCK-
TenbHasi NOrpeLHOCTb NPU N3MEPEHUM KONMYecTBa TENTOBOW 3HEPrumn
N TEennoBOW MOLLHOCTU BO BCEX MOBEPOYHbIX TOYKAX He MpeBbllIaeT
3Ha4YeHun 0,5 %.

Mo pesynbTaTam noBepku genaetca otmeTka B npotokone (Mpu-
noxenue [).

NMPUMEYAHUA.

. JonyckaeTca onpeaensitb NOrPeLIHOCTb TOMbKO MPU U3MEPEHUU KOMn-

YyecTBa TENoBOW SHEepPrunn.

. Mpwn npoBegeHun noeepkn B COOTBETCTBUM C TpebosaHuamn n.5.7.6.2

noeepky TB no kaHanam ma3mepeHust pacxoga, TemnepaTtypbl 1 gaBre-
HMS1 JOMYCKAETCS HE BbINOSHATb.

Mpy nonoxuTenbHbIX pedynbTaTtax noBepku no n.n. 5.7.3 - 5.7.6 Tenno-
CYETYMK cyMTaeTCcs npolweaMm MoBepKy CO 3HAYEHUAMU MOrpeLLHo-
CTeN U3MepeHnsa napamMeTpoB TEMSIOHOCUTENS, KOSMYecTBa TEnsioBOwn
3Heprun 1 TennoBon MOLLHOCTW, YCTAHOBMNEHHbIMU B HACTOSALLEM PYKO-
BOACTBeE.

Mpn KomMnnekToBaHMM TensiocyeTymka coctasngawowmmm (TB, TP, MT,
M4), npoweawvmmn noBeEpPKY U COOTBETCTBYHOLMMKU TpeboBaHMAM MO
METPONIOrMYECKUM XapaKTepuUCcTuUKam, npmMBeaeHHbIM B HaACTOALEN Me-
TOAMKE, TEMNOCYETUNK CUMTAETCSA MPOLLEALNM MOBEPKY CO 3HAYEHUSI-
MU MOrpeLLHOCTEN, YCTaHOBSEHHbIMKN B M. 5.7.6.1.
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5.8. ObopmrneHne pesynbTaToB NOBEPKMU

5.8.1. lNpn nonoxuTtenbHbIX pesynbTaTax noBepku B npotokone ([Mpunoxe-

5.8.2.

Hue [1) AenaeTcs oTMeTKka O FOAHOCTU K aKcnnyaTaumu, ocdopmnsieTcs
CBMOETENbCTBO O MOBEpKe Wnn genaetca oTmeTka B nacrnopte TCu,
YAOCTOBEPEHHbIE MOBEPUTENbHLIM KNEVNMOM M MOANUCHIO NOBEpUTENS,
a TCu gonyckaeTcsl K NMPUMEHEHUI0 C HOPMMPOBAHHBLIMW 3HAYEHUSMMU
MOrpeLLHOCTH.

I'IpM oTpuuaTernbHbIX pe3dynbTaTtax NOBEPKU TenjiocHeT4YnKa MeToaoM
HenocpeacTtBeHHOro CriM4eHna npom3BoanTcAd noraweHne noBepu-
TENbHOro Krenma B CBUAETENbCTBE UMK nacnoprte TCuy n BblgaeTca us-
BelweHne o HernpurogHoCcTn C yka3aHnem MpuynH. B atom cnyyae TCu
nocrne pemMoHTa nogBepraeTcA I'IOBTOpHOVI NnoBeEpPKe.

[Mpn oTpuuaTternbHbIX pesdynbTartax No3rieMeHTHOW NOBEPKU OLHOWM
NN HECKONBbKMX COCTaBMALLMX TEMMOCYHETUYNKA, 3aperncTpupoBaHHbIX
B [OcpeecTpe cpeacTB M3MepeHui, OHU MOryT BbiTb 3aMEHEeHbl Ha Co-
CTaBnsAoLME aHANOrMYyHOro TunNa, npollealne noBepky, a TensocyeT-
YWMK MPU3HAH rOAHbIM K 3KCnyaTaunm.
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NMPUNTOXEHWE A. Bup cocTtaBHbIX YacTen Tenmnoc4yeT4ymka

- 190* -
1
L
A f( |_ /'
---+ B3NET TCPB /
! TEMNNOBLIMNCNUTENb
/
125+ 6
®
(ofo BIFET
_LL J|
) )
I| Ilﬁlﬂi
y LLL
' 3

| @@ © €

- CNpaBOYHbIN pa3mep

1 — Qucnnet uHOukamopa, 2 — knaguamypa, 3 — pasbem RS-232; 4 —
2epmoeeod kabens numaHus; 5 — 3aznywku membpaHHble; 6 — KPOH-
wmeliH 0ns KpenneHusi Ha DIN-pelKy.

Puc.A.1. Bug TennoBbiuucnurtens ncnonHeHnn TCPB-026, -026M.
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pa3bem RS-232
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XP13  XP12 XP11  XP10

PRESS2

"Macc.” 4 321
SK3 "AkT." ﬁﬁﬁﬁ SKi1
< <] ~ - Eﬂ
2 e5ofogzogoliolohyh |1
+ 58888552 520z26253
\ Bﬂ @ HHJHHJHHHHJ
\ XP20 XP19 XP18 XP15 XP14 XP9 XP8 XP7 XP6
OTCEeK aKKymynsatopa

XP1-XP5 - KoHmMakmmHbie Kosio0KU Orisi MoOKItoYeHUs kabenel c8s3u ¢

[71...11T5;

XP6-XP9 - koHmaKkmHbie KonoOKu Orisi NooKIoYeHUs1 Kabernet ¢8s3u ¢
[1P1...I"MP4;

XP10-XP13 - koHmakmHbie KoroOKu Orisi MoOKro4YeHuUs1 Kabernel ces3u ¢
rnait...rig4;

XP14, XP15 - koHmaxkmHbie KoroOKu rnoaudeckux exo0os DIRO, DIR1;
XP18, XP19 - peseps;
XP20 - koHMakmHas Kosio0ka Orisl MOOKIOYEHUS HarpsiXXeHusi
numanusi =24 B mernnosebiquciumerns;
J1 - KoHmakmHas napa paspeuweHusi docmyrna K Kanubpogoy-
HbIM riapamempam;
J2 - KOHmakmHas napa paspeuweHust docmyna K ¢hyHKUUO-
HaslbHbIM riapamempam,
SK1/1 - SK1/4 * - nepekntoyamenu pexumos pabomabl UMybCHbIX 8X0008;
SK2 - kHorika nepe3ariycka rpubopa;
SK3 - peseps.

* - nepekntodatenu SK1/1-SK1/4 gomnxHbl ObiTb YCTAHOBMEHbLI B MONOXeE-
HMe «AKT.» OIS UMNYNbCHbIX BXOAO0B, K KOTOPbIM HE MOAKITYEHbI npe-
obpasoBartenu pacxoga

Puc.A.2. Bug TB co CTOpPOHbI 3NEKTPOHHOro MoAyns.
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LT L

MI12x1,5"

* — cnpaBoYHbIN pa3Mep

[OnnHa moHTaxHoun Yacty, I*, mm | 50 70 98 133 | 223
L*, mm | 158 | 178 | 206 | 241 | 331

Puc.A.3. Tepmonpeo6pasoBartenb conpotuBnennsa «B3JIET TMCy.
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To) * *
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Y
S24 * '
: 86,5
- >

* - CNpaBOYHbIN pasmep
1 — wmyuep nodknrodeHus N k usmepsiemol cpede; 2 — pa3beM Ka-

6ens ces3u /.
Puc.A.4. NMpeobpa3oBatenb gasneHuns tuna COB-U-A.
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NMPUNOXEHUE Bb. PaspsagHoCcTb MHAMKALMKM NapamMeTpoB Ha AUC-
nnee tensiocyeTynKa

(cnpaBo4Hoe)
Tabnuua b.1
O603HaueHne PaspaHoCTL
HanmeHoBaHne napameTpa, NHOWKaLunn
napameTpa 6 MpumeyaHus
ApY MHAVKALMM €OVUHULblI N3MepeHnA uenasa OpO0OHadA
4acCTb 4acCTb
G Pacxog maccoBbi [T/4, Kr/v] 1-6 4
Pacxopn o6beMHbIn
Q [M3/4, n/MUH] 1-6 4
t Temnepartypa [°C] 1-3 2
[asneHune _
P [MMa, krc/cm?, 6ap] 1-2 3
M Macca TennoHocutens [T, Kr] 1-10 3 Mpynm. 1
Vv O6bem [M°,n] 1-10 3 Mpnm.2
Konn4yecTtBo TennoTbl
w [MBT-u, [x, Mkan] 1-10 3 Mpum.3
Tennosasi MOLLIHOCTb
E [MBT, FOx/u, Mkan/u] 1-6 4
T Bpems 1-7 2
h YaenbHasa aHTanbnusa [Mkan/T] 1-4 3
pTp MnoTHoCTb [Kr/M’] 1-2 3
R ConpoTtumeneHue anektpuyeckoe [Om] 1-4 2
F YacToTta crnegoBaHmsa uMnynbcos [Mu] 1-4 2

NMPUMEYHAHUA.

1. MNepenonHeHne cyeTynka HacTynaet, ecnn 3HadyeHve M > 2-10° 7. Mo-
crne nepernonHeHUs CYeTYMKa OTCHET HayYMHAeTCs C HyneBOro 3Haye-
HUS.

2. MepenonHeHne cyeTynka Hactynaet, ecrnm V > 2-10° M. Mocne nepe-
MOMHEHWSI CHETUMKA OTCHET HAUMHAETCS C HYMEeBOro 3HAYEHUs..

3. lNepenonHeHne cyeTynka Hactynaet, ecnn W > 2-10° Tkan. Mocne ne-
PEeNOSIHEHUS CYETUMKA OTCHYET HAYMHAETCs C HYNEeBOro 3Ha4YeHus.
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NMPUNOXEHUE B. O603HaYeHns1, HAUMEHOBaHUA U eANHULbI U3-

MepeHUusi NnapaMeTpPoOB B TensiocyeTYmnKe

(cnpaBo4HoOe)
Ta6bnuua B.1

[apameTp O603Hau. Mpum.

1 2 3
MpeoGpasoBartenb

Pacxop, 06beMHbIN [M°/4, N/MUH] Q i=1...4
Temnepatypa [°C] t; j=1...5
Nasnexue [MMa, 6ap, krc/cm?] P k=1...4
Pacxon 06beMHbIN XONOAHOM BOAbI HA UCTOYHUKE [M3/q, n/MnH] QxB
TemnepaTypa XxonogHou Bogbl Ha UCTOYHUKE [°C] txB
[laBrieHne xonogHoii Bogbl Ha uctouHmke [MMa, 6ap, krc/cm?] PxB
TemnepaTypa XonogHOM BoAbl HA UCTOMHUKE OOroBOpHasl Ans oTo- txB 3
nutensHoro ce3oHa [°C]
TemnepaTypa X0no4HOW BOAbI HA UCTOYHUKE AOroBOpHas Anis Me- txB n
XoTtonutenbHoro cesoHa [°C]
YacrtoTa [l'u] F; i=1...4
ConpoTtuBneHune anektpunyeckoe [Om] R; j=1...5
Cuna Toka [MA] I k=1...4

TpybonpoBog TPs (s=1...4)
Pacxop 06beMHbI [M°/4, n/MuH] QTps
TemnepaTtypa cpegHessBelleHHas [°C] tTps
TemnepaTtypa cpegHsasa [°C] tBus
Naenexue [MMMa, 6ap, krc/cm?] P1ps
MnoTHocTb [Kr/M’] pPTPs
YpenbHas aHTanbnusa [Mkan/T] htps
Pacxog maccoBbin [T/4, Kr/v] GTps
Macca TennoHocuTens HapacTalLwmnM UTOroM [T, Kr] MTps
O6bem TENNOHOCUTENSI HapacTaloLWMM UTOroM [M°, 1] V1ps
Konn4ecTtBo TennoTbl HapacTarwmm utorom [Fkan, MBt-u, [x] WTps
MowHocTb Tennosas [[kan/4, MBT, [x/4] ETps
Pacxon o6beMHbIN OrOBOPHOW [M3/t-|, n/MUH] Qpors
TemnepaTtypa gorosopHas [°C] tpors
[NasneHnve gorosopHoe [MMa, 6ap, krc/cm?] Paors
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Ta6bnuua B.1 (npoponxeHue)

1 2

Tennocucrema
Konn4ecTtBo TennoTbl HapacTarwmm utorom [kan, MBT-y, [Ox] Wrc
KonunuectBo Tennotbl Ha NBC HapacTatowmm ntorom [Mkan, MBT-y,
rOx] WrB
MowHocTb Tennosas [[kan/y, MBT, [x/u] Etc
MowwHocTb TennoBas BC [[kan/y, MBT, [x/4] Ers
Pacxog maccoBbi [T/4, Kr/v] GTC
Pacxoa maccoBbii Ha TBC  [T/4, Kr/u] GTtc
Macca TennoHocuTens HapacTalLMmM UTOTOM [T, Kr] MTtc
Macca TennoHocutens Ha 'BC HapacTtarowmm ntorom [T, Kr] Mre
Bpems yyeTHoe HapacTaloLwmm UTorom [4] Tyu
Bpemsa HapaboTkn HapacTarLwmm UTOrom [4] THap
Bpems npoctosa HapacTaloLwmmMm UTOrom [4] Tnp
Bpemsi OTCYTCTBUA aNEKTpoNUTaHUA HapacTaroLuM UTOroMm [4] Tnut
Bpemsa Hannuus oTkasa HapacTalowmm UTOrom [4] Tot
Bpems Hannuusa HewTaTHoM cutyaumm HC25-HC30 HapacTatowmm
NTOrom [4] THec
Bpems pabothl B pexxumax CEPBUC n KAIIMBPOBKA HapacTato-
LM NTOroMm [u] Tpex
Pacxoa maccoBbIi 4OrOBOPHOW [T/4, Kr/d] Gpor
Pacxoa maccoBbii Ha TBC goroBopHom [T/4, Kr/d] Greg
TennoBas MOLHOCTb goroBopHas [kan/y, MBT, ['x/J] Epor
Tennoas mowHocTb Ha TBC goroBopHas [[kan/y, MBT, I'Ox/u] Erepn
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NMPUNOXEHMUE I'. OnpeaeneHne KOHCTaHTbl UMMYNbCHOIO BbIXO-

Aa noaKnw4vyaemMoro pacxogomMmepa

1. KoHCTaHTa MMNynNbCHOMO BbIXOA4a MOAKMNOYAEMOro pacxogomMepa onpe-

AenseTcsa U3 ycnoBust MakCMMarnbHOW YacToTbl Criei0BaHUSA UMMNYbCOB
fuaxc HA Bxoge B TB ncnonHenmn TCPB-026, -026M, wnmetowwen 3Have-
Hne He 6onee 100 'y AnNs MaccMBHOrO (aKTMBHOIO) pexunma paboTbl
MMMNYMbCHbIX BXOA0B TENOBbLIYMCINTENS.

. 3Ha4yeHne KOHCTaHThI npeo6pasoBaHMﬂ MMIMYJIbCHOINo BbIXO4a Kp pac-

xogomepoB «B3JIET 3P» ¢ yyeToM 3Ha4YeHUs fyae MOXET BbITb onpe-
AENEHO B COOTBETCTBMM C HEPABEHCTBOM

36 f
< - NV

MakcC

K, <
P QMaKC

, umn/n,

rae Quaxc — MakCUMMarnbHOE 3HAYeHWe IKCMyaTaluMOHHOIo pacxo-
3
aa, M°/u.

PekomeHayeMble 3HaYeHUsA KOHCTaHTbI Npeobpas3oBaHnsA UMMYNbC-
Horo BxoAa K, Tennosblyncnutens npuseneHsl B Tabn. I.1.

Tabnuua IN.1. NMNaccuBHbIN (aKTUBHbIN) PEXUM PaboTbl UMNYSIbCHbLIX BXOA0B

TennoBbluyncnuTens (fuax = 100 MNu)

Dy QHaWG Kp OyS'QHaMG Kp
MM MY n/c umn/n Mo/ n/c umn/n
1 2 3 4 5 6 7
10 3,40 0,944 100 1,700 0,472 200
15 7,641 2,123 40 3,821 1,061 80
20 13,58 3,772 25 6,790 1,886 50
25 21,23 5,896 16 10,61 2,948 32
32 34,78 9,661 10 17,39 4,831 20
40 54 34 15,09 6,25 2717 7,547 12,5
50 84,90 23,58 4.0 42,45 11,79 8,0
65 143,5 39,86 2,5 71,75 19,93 5,0
80 217.,3 60,36 1,6 108,7 30,18 3,2
100 339,6 94,33 1,0 169,8 4717 2,0
150 764,1 212,3 0,4 382,1 106,1 0,8
200 1358 377,2 0,25 679,0 188,6 0,5
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B ctonbue 4 npuBegeHo 3HayveHve K, Ans pacxoga, He MpeBbl-
watowero 3HaveHus Quavs. B cTonbue 7 — 3HaveHune K, ans pacxona,
He npeBblwatoiero 3Ha4yeHns 0,5-Qyaye.

. 3HavyeHuve Beca umnynbca K, pacxogomepo «B3JIET MP» ¢ yyetom
3HayeHns fyae MOXET BbITb OnNpeaeneHo B COOTBETCTBUMU C HEPABEHCT-
BOM

QMaKC

>_wae Mumn,
36.10° .1,

Ku

rae Quaxc — MakCUMMarnbHOE 3HA4YeHWe 3KCMnyaTaluMOHHOIo pacxo-
3
aa, M°/u.

Mpu HeobxoouMMOCTM BBOAA B pacxodoMep ANMTENbHOCTU UMMNYMb-
ca T, ero 3HayeHne MOXeT ObITb paccunTaHo no opmyne

500

Ty
f

k

MakKkc

Torpa Bec nMnynbca onpenendeTca B COOTBETCTBMN C HEPABEHCT-
BOM

T
> M’ MS/VIMI'I.

18.10°

n
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NMPUNOXEHUE [. NMpunoxeHusa K MeToauke NoBepKu
(obsi3aTenbHoOe)

Cxembl nogknroveHns TCyY npu noBepke

TENNOBbLIYUCIIUTETb

na1..nan MP1..MPn  MT1..M0Tn RS-232

y y A

00 i K
na1 ... Nan
Kaﬂmﬁpamnp a nT1...MTn 3 4

aBneHus TK
2
1
— T T
— I _q —
—_

1 - mpy60oripo8od rnogepoyHoU ycmaHOBKU;

2 - peaynupyrouwuti eHMuUsIb;

3 - KOHMPOJIbHbIU MaHoOMemp;

4 - KOHMPOJIbHbLIU MepMomMemp;

TK - memrepamypHbIU Karubpamop,

rng - npeobpasosamerib 0as/IeHUs;

K - IepCoHaribHbIU KOMMbOMeP;

[P - npeobpasosamerib pacxoda (pacxodomep, pacxooomep-

cyemyuk u m.o0.);
rnr - npeobpasosamesib memrepamypsbl;
Cul - cHem4uk umMnyrbcos.

Puc.[1.1. Cxema nogkntoyeHna TCY npu noBepke MeTO4OM HenocpencTBeH-
HOroO CIINYEeHMUA.
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TEMJNOBbLIYUCIIUTETDb

na1 ... Nan NT1..ATn NP1..MNPn  RS-232
A * 4 A * A A * A A
| |
UcTouHuK R » MK
TOKa %
(| » Cul
R - Ma2a3uH cornpomuesneHuu;
Nz - 2eHepamop UMyribcos;
rag - npeobpasosamerib 0aBreHuUs;
K - rlepcoHarsibHbIlU KOMIbomep;
rP - peobpasosamersib pacxoda (pacxodomep, pacxodomep-cyemyuk u m.d.);
rnr - npeobpasosamersib memrepamypsbl;
Cul - cyemyuk umMnynbcos.

Puc.[1.2. Cxema nogknioyeHusa TCY npu MMUTaUMOHHOMN NOBepKe.
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MpoTokon noBepku Tennocyetymnka «B3JIET TCP-M»

(pekomeHpyemasn copma)

3aBopckon Homep McnonHeHue
"og Bbinycka
Bua nosepkun

MyHKkT

o OTtmeTka 0
HanmeHoBaHve onepauumn OOKyMeHTa MpumevaHue
COoOoTBEeTCTBUN
no nosepke

BHeLwHWin ocMoTp 5.7.1
OnpoboBaHue 5.7.2
OnpepeneHne NOrpeLLHocTy Npu U3aMepeHnm
obbema (Macchl) n cpegHero 06 bEMHOro
(maccoBoro) pacxoga 5.7.3
OnpepgeneHve NoOrpeLHOCTN Npu n3mMepeHnm
Temnepartypsbl 574
OnpegeneHve NoOrpeLHOCTN Npu n3mMepeHnm
AasneHus 575
OnpepgeneHve NOrpeLHOCTN Npu n3mMepeHnn
KonuyecTBa TEMmnoBOW 3Heprnn N TennoBomn
MOLLIHOCTM 57.6
TennocyeTumk K aKcnnyaTauum

(rogeH, He rogeH)

[aTa nosepkun " " 20 r.

MoBeputenb /

(nognwuce)
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NMPUNOXEHUE E. NICTOYHNKK BTOPUYHOIO NUTAHUA

1
A @/Qg h
zx\r +V =V )
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O 35*
90 * +V ADJ l
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—Jl = N L |
o J
Y /}O —
4 A \K
* N2
40 j

a) BMA cnepeam

* - CNpaBOYHbIN pasmep

100*

6) Bug cboky

Y

1 — 8UHMbI KOHMAaKMHOU KOI00KU 8bIXOOHO20 HanpsikeHus =24 B; 2 —
€8emoOUOOHbIU UHOUKAmMOop BK/MHYEHUSI UCMOYHUKA 8MOPUYHO20 [u-
maHusi; 3 — eUHM 3a3eMrieHusi; 4 — 8UHMbI KOHMAaKMHOU KOMOOKU rMoo-
KrmovyeHusi HanpsixeHus numaHus ~220 B 50 'y (L — nuHus, N — Hel-
mparnb); 5 — cepbea 0ns1 0c80b0X0eHUsT 3awenku, 6 — 3awenka ons
kpenneHusi Ha DIN-pelike.

Puc. E.1. UcTouyHukn BTOpUUYHOro nutaHmnsa cepum ADN-1524 (=24 B 15 BT) n
ADN-3024 (=24 B 30 BT).

ApxaHrenbck +7 (8182) 45-71-35
AcTpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropop +7 (4722) 20-58-80
BpsiHck +7 (4832) 32-17-25
BnaguBocTok +7 (4232) 49-26-85
Bonrorpag +7 (8442) 45-94-42
EkatepuHbypr +7 (343) 302-14-75
WxeBck +7 (3412) 20-90-75
KasaHb +7 (843) 207-19-05
Kanyra +7 (4842) 33-35-03

cauT: vzljot.pro-solution.ru | an. noyta: vzi@pro-solution.ru

Mo Bonpocam npoaax u noaaepxkn obpawantech:

KemepoBo +7 (3842) 21-56-70
Kupos +7 (8332) 20-58-70
KpacHogap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45
Tuneuk +7 (4742) 20-01-75
MarnuToropck +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab6.YenHbl +7 (8552) 91-01-32

Hwx.Hosropog +7 (831) 200-34-65

HoBocnbupck +7 (383) 235-95-48
Owmck +7 (381) 299-16-70

Open +7 (4862) 22-23-86
OpeH6ypr +7 (3532) 48-64-35
MeHsa +7 (8412) 23-52-98
Mepmb +7 (342) 233-81-65

Poctos-Ha-[JoHy +7 (863) 309-14-65

PsisaHb +7 (4912) 77-61-95
Camapa +7 (846) 219-28-25

CaHkr-lNeTepbypr +7 (812) 660-57-09

Caparos +7 (845) 239-86-35

TenecoH: 8 800 511 88 70

Coun +7 (862) 279-22-65
Craspononb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
TBepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsaHoBck +7 (8422) 42-51-95
Yda +7 (347) 258-82-65
Xabaposck +7 (421) 292-95-69
YensbuHck +7 (351) 277-89-65
Apocnasnb +7 (4852) 67-02-35



