MPMBOPBI YYETA PACXOOA XUOKOCTEM, TA3A U TEMJIOBOW SHEPTUN 33/‘51

TEMNOCHETYUK-PETUCTPATOP

B3JIET TCP-M

NCMONMHEHUE
TCP-027

PYKOBOOCTBO NO 3KCIMNNYATALUU
B76.00-00.00-27 P3

© © &

Poccus, Cankr-lNeTtepbypr



Cucrtema meHegxmeHTa kayectBa 3A0 «B3JIET»
cootBeTcTBYeT TpeboBaHuam NOCT P UCO 9001-2008
(ceptucpukar coorBetcTBua Ne POCC RU.UC09.K00816)
M MexgyHapoaHomy ctaHgapty I1ISO 9001:2008
(ceptudukaTt coorsetcTBua Ne RU-00816)

eEVCT®

3A0 «B3JET»
yn. Mactepckas, 9, r. CaHkr-lletepbypr, POCCUA, 190121
dakc (812) 714-71-38 E-mail: mail@vzljot.ru

www.vzljot.ru

Call-ueHtp #8-800-333-888-7
BGecnnaTHbIn 3BOHOK onepaTtopy

ana coeanHeHund co cneunasrimctom no nHTepecyrwemy BOrpocy



COAEPXAHME

BBELEHWUE ...t e e e e eanaas 3

1. OTMUCAHUE U PABOTA ... et e e e e e e 5

1.1 HABHAUEHME ...t e e 5

1.2. TEXHNYECKNE XAPAKTEPUCTUKM .. .ceevrieeeeerieeeeeerieeeeeerieeeeeeraeeeeeesanaeeeeens 7

1.3. MeTpONOrn4ecKNe XapaKTEPUCTUKM......ccevuueeeerrieeeeeriiieeeeerieeeeeessnaeeaeens 9

L S 0o Yo = - PR 10

1.5. YCTPONCTBO M PABOTA ....uniiiiiieeeeeiiee e et e e e e e e e eran e eeens 12

1.5.1. TIPUHLMM PABOTBI ..eeeveiiieieiiieeeeeseeeseeessesssesssssssssssssressranssasrerrrrraraaaera—.a——. 12

1.5.2. CUCTEMA NUBMEPEHMSI.....cevveeeeeeereeeeeeeeseessessssssssssssssssssanssnnsssrssnnrannsnannnan. 13

1.5.3. PEXUMbBI YNPABITEHMS ...cceeeeveieeeeeeeeeeeeeiaaeeeeeeeeeeaetananseeaeeeeeesennnaneeeaaeeennes 17

1.5.4. O6ECNEUEHNE B3PbIBOZALLMTDI ...cevvvverrerrrerreerresrsrsssssssnssnssssrssnssnnnsnnsennnes 19

1.6. COCTABHDBIE YACTU UBMOETIMS ...eveeeeeeee e e e e e e e e e e e e e e e e e e eanas 20

T I =Y Ty o)=Y L T 1 =Y 1 SR 20

1.6.2. [1PeOOPaA30BATEIIN PACKOLA . ..ceeeeeeerrrrrerrrerrersrssrresrsssssnssnssnsrssnnsnrnennnrnnn.. 23

1.6.3. [Npeobpa30BaATENIN TEMMEPATYPDI ....cevrrrrerrrerrerrrrrrrrrrrrerrrrrrrrsnrrnrrr.. 23

1.6.4. NNPeoOpPa30BATENIN AABIIEHMST .......evveeeerreerreerrerrreerresrnrssnsrrsrssnnrnner—.. 24

1.7. MapknpoBKa U MAOMOUPOBAHME ..........ccevuneeeeirieeeeeiiiieeeeeeieeeeseaiaaeeeeens 25

2. NCMNOJIb3OBAHUE MO HASBHAUYEHWIO ..o, 26

2.1. SKCNNyaTaUMOHHBIE OTPAHUYEHMSI .......ceevveeiieeeeeeeeeeeitiee e e e e e e e eeeeaanaaanes 26

2.2. MepPbl BE30MACHOCTM ...ccevuneeeiiiiee e e et e e e e e et e e e e e e e era s 27

2.3. T1oAroTOBKA K NCTIONTB3OBAHMEID ....cuvevniinieeeeeeeeeeeeeaeeeeene e sesenseeneennas 28

A S I (o] o3 =V (o] [q o =1 o ) 1 =) IPU PSP 29

2.5. BO3MOXHbIE HENCTIPABHOCTM ....cvvieiiieeiiieeeetee e ee e e e e e e aae e e eaeeeenaans 30

3. TEXHUYECKOE OBCIYXUBAHUE ... 31

4. YIMAKOBKA, XPAHEHUE N TPAHCIIOPTUPOBAHUE .........ccooeee 33

5. METOOMKA TTOBEPKW ..ot 34

MPUTNTOXEHUE A. By cocTaBHbIX YaCTEN TEMMOCHETUMKA....c.uveeneeeeeeeeeneennnnnnn 50
MPUNOXEHWE B. PaspagHoCTb nHANKaUMn namepsiemMbiX napameTpoB Ha

JNCTINEE TEMIOCHETUMKA ...evinneenieeieeeeeeeeee e e ea s e eaeeneenaes 53

MPUNOXEHWE B. Cnoso cocTosiHMs pac4eTHOro kaHana, TenmnoCUCTEMbiI......... 54

MPUNOXEHWUE I'. Mpumep nporpaMmMHON HAaCTPOMKK TenmocyeTyYnKa npm

0BCNY>XMBAHUM 3-X TEMMOCUCTEM ..covvvriiieeeeeeeeeieniiianeeeeaeeenenns 55

MPUNTOXEHWE [. MNpunoXeHns K METOANKE MOBEPKM .......cevvueeeeerreeeeeerreeeeennnns 57

MPUTNTOXEHWE E. Cxembl 06ecneveHnst B3PbIBO3ALUMNTDI ......uueeevevrnneeeeernneeeeennn. 60

MPUTNTOXEHWE K. VICTOYHNKN BTOPUYHOTO MUTAHUS.....eeeeeeiieeeeeiieeeeeeeieeeeeeaaan, 61



HacTtosawmin JOKYMEHT pacnpoCTpaHaeTCs Ha Tennoc4YeTYNK-perncTpaTop
«B3JIET TCP-M» mogudmkaumm TCP-02 wncnonHenna TCP-027 w npeaHa-
3Ha4YeH Ans O3HAKOMIIEHUsI NMONb30BaTENsi C YCTPOMCTBOM TEMIIOCHETYMKA U
nopsiAKOM ero akcniyataumm.

B cBs13M ¢ nocTosiHHOM paboTon No ycoBepLUEHCTBOBaHMIO Npubopa B Te-
nnocyeTtumke (TC4) BO3MOXHbI OTANYMA OT HACTOSALLEro PYKOBOACTBA, He
BMMSIOLLME HA METPOSIOMMYECKNE XapakTepuUCTUKN U (PYHKUMOHArbHbIE BO3-
MOXHOCTW npunbopa.

MEPEYEHb NPUHATBLIX COKPALLEHWNNA

D, - AnamMeTp YCNOBHOro rnpoxoaa;

KK - XXNOKOKpUCTanNIMyecknin tHaAnKaTop;

HC - HewlTaTHas cuTyauus;

HCX - HOMMHanbHasa cTaTudeckasa xapakTepucTuka npeobpasoBaHus;
HTO - HOPMaTUBHO-TEXHNYECKAa OJOKYMeHTauus;
na - npeobpa3soBaTenb AaBfEHUS;

MK - NepcoHarbHbIN KOMMbIOTEP;

MnP - npeobpa3soBaTtenb pacxoaa;

nT - NnpeobpasoBaTenb TeMnepaTypsbl;

P3 - PYKOBOACTBO MO 3KCMyaTauuu;

B - TENNOBbIYUCIUTEND;

TK - TemnepaTypHbIn Kanubpatop;

TCy - TENNOCYETHUK;

Y3P - YNbTPa3BYyKOBOW pacxo4omep;

oA - 9KCMnyaTaunoHHasa JOKYMEHTaUus;

OMP - anekTpoMarHUTHbIA pacxogomep.

NMPUMEYAHWE. Bug HanmeHoBaHUS U 0003Ha4YeHWS, BbINONTHEHHOIO B
TEeKCTe M Tabnmuax nNpsiMbIM XUPHbIM WpKudTOoM, Hanpumep: To4yka, cooTBeT-
CTBYET ero otobpaxeHuto Ha gucnree npuodopa.

e Tennocuyemyuk-peaucmpamop «B3JIET TCP-M» 3apesucmpuposaH 8
['ocydapcmeeHHoMm peecmpe cpedcme usmepeHut P® rnod Ne 27011-
09 (ceudemenbcmeo 06 ymeepxOeHuUuU murna cpedcme usmMepeHul
RU.C.32.006A Ne 35189).

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» coomeemcmeyem
mpebosaHusiM HOpPMamueHbIX OOKYMEHMO8 0 3/IeKMpoMagHUmHoU
coemecmumocmu u 6ezornacHocmu.

e Tennocyemdyuk-peaucmpamop «B3JIET TCP-M» pa3peweH K ripume-
HEHUI Ha y3r1ax ydema mersioeol sHepauu.

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» pa3peweH K rnpume-
HeHUK Ha rpou3sodcmeeHHbIXx 0bbeKkmax 8 coomeemcmeuu ¢ npasu-
Jfiamu npombiweHHou 6e3onacHocmu.

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» cepmucgphuyuposaH 8
«Cucmeme cepmucpukayuu 8 annekmpoaHepzemuke «IHCEPTUKO».

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» coomeemcmeyem
mpebosaHusm cucmembl 006pososibHOU cepmugbukayuu «la3rpom-
cepmy.

YpaoctoBepsiowme OKyMeHTbl pa3MeLLleHbl Ha cante www.vzljot.ru
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1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

TennocyeTtuuk-pernctpatop «B3JIET TCP-M» npegHasHadeH ans uc-
NONb30BaHNA Ha y3rnax yyeta TEMNSI0OBOM 3HEPrnn C Lienblo N3MepeHns
napamMeTpoB TenSIOHOCUTENS N NPeAcTaBfeHns AaHHbIX No notpebne-
HWIO TENSO- N BOOOPECYPCOB.

Tennoc4yetunk coorBetctByeT OCT P 51649-2000, pekomeHaa-
unam MU 2412, MU 2573, MO3M R75 v gpyron HOpMaTtMBHOW [OOKY-
MEHTauunn, pernameHTupyowen tpedosaHms k npubopam y4yera.

TennocuyeTtumk-pernctpatop «B3JIET TCP-M» npu ncnonb3osaHum
B3pbIBO3ALLMLLEHHbIX KaHanoB W3MEepeHus pacxoga W Temnepartypbl
MOXET MPUMEHATLCA AN U3MEPEHUS COOTBETCTBYIOLLMX NapamMeTpoB
TEennoHocMTenst B TpybonpoBoaax, HaxoAsaWMXCa BO B3pPbIBOONACHbLIX
30Hax MOMELLEHNA W HapPYXHbIX YCTAHOBOK, COMMacHO MapKMpoBKe
B3pbIiBo3awmTtel, FOCT P 51330.13-99 (M3K 60079-14-96), rnasa 7.3
«lNpaBun ycTponcTBa 3M1IEKTPOYCTAHOBOK» U B COOTBETCTBUM C OTpac-
neBbIMM HOpMaMK U NpaBunamm 6e3onacHoOCTH.

. Tennocyetunk «B3JIET TCP-M» wucnonHenuna TCP-027 obecne4yuBa-

eT.

n3MepeHue TeKylmMX 3Ha4YeHu pacxoga, TemnepaTypbl U JaBneHUs B
6-TM He3aBUCMMbIX TOYKax namepeHus (Tpybonposonax);

onpeneneHne TEKYLUMX U CPEAHMX 3a UHTepBan apXMBMPOBaHMS 3Ha4e-
HWIA NapameTpoB TEMNOHOCUTENS B 6-TU pacyeTHbIX kaHanax;

onpeperneHne 3HA4YeHMN TENMNOBOMN MOLLHOCTU U KONMYeCcTBa TENMOThI B
3-x TennocucTemax;

BBOA Mpu HEOoBXoAMMOCTU M UCMONb30BaHWE B pacyeTax A0roBOPHbIX
3Ha4YeHU NnapamMeTpPOoB TEMNOHOCUTENS;

npuemMm Mo nocrnegoBaTenbHOMY MHTEPdENCY U UCNONb3oBaHNE B pac-
yeTax TEKYLUMX 3HAYEHMI TeMnepaTypbl HA UCTOYHMKE XONOAHONM BOAbI;

BO3MOXXHOCTb NMPOrpaMMHOro KOHOUIrypupoBaHUs CUCTEMbI U3MEPEHUS
M anropuTMOB pacyeTa C y4eTOM Buaa KOHTPONMpyemown Tensnocucre-
Mbl U Habopa ncrnonb3yemMblx NEPBUYHBLIX NpeobpasoBaTenen pacxoaa,
TemnepaTtypbl U AaBNEHUS;

BO3MOXXHOCTb OpraHu3auuu Tennoyyeta B OOHOW TEMNOCUCTEME Kak B
OTOMUTENbHBIN, TaK U B MEXOTOMMUTENbHbLIN CE30H C aBTOMATUYECKUM
NepektoYeHNEM Ha COOTBETCTBYIOLLNIA anropuTM pacyeTa;

apXvVBUPOBaHME B 3HEProHe3aBMCMMOW MaMATU pe3ynbTaToB M3Mepe-
HUI, @ TakKe YCTaHOBOYHbIX NapamMeTpOB;

BeOeHVe XXypHana OeicTBuii onepaTopa;

WHAMKAUMIO U3MEPEHHbIX, pacYeTHbIX, YCTaHOBOYHbLIX U apXMBUPOBaH-
HbIX NapamMeTpOB;

BbIBO4 pe3ysibTatoOB U3MEpEeHNA B BMAOE YaCTOTHO-UMMYJIbCHOIo WIin
JTIOrM4ecKoro curHana,
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- BbIBOA U3MEPUTENbHOWN, AMarHOCTUYECKOW, YCTaHOBOYHOW, apXnBHOM Y
apyron mvHopmaumm 4vepes nocrnegoBaTenbHbli MHTepdenc RS-232
nnn RS-485, a Takke 4yepes nHtepgenc Ethernet;

- aBTOMATUYECKUA KOHTPOINb M WHAUKALMIO HanuMyns HEeUcnpaBHOCTEN
TennocyeTyMKka U HeWTaTHbIX CUTyauuid B TEMNOCUCTEMAX, @ Takke on-
pefeneHve, UHOAWKaAUMIO U 3anncb B apxvBbl BPEMEHU HapaboTku u
NPOCTOSA ANS KaXkaon U3 TENNOCUCTEM;

- YCTaHOBKY KpuTepusi pukcaumm M BuAa peakuum TennocveTynka Ha
BO3MOXHbl€ HENCNPAaBHOCTU NN HewTaTHble cutyaumn (HC);

- 3aLlNUTY apXMBHbIX U YCTAHOBOYHbIX AaHHbIX OT HECAHKLMOHMPOBAHHOMO
AocTyna.



1.2. TexHN4YeCKne XxapakTepucTUKu

1.2.1. OCHOBHblE TEXHMYECKNE XapaKTepUCTUK TenyiocHeTvnKa npmBeneHbl B

Tabn.1.
Ta6bnuua 1
3HauyeHune
HavnmeHoBaHve napameTtpa Mpum.
napameTpa

1. KonnyectBo TOYEK M3MEPEHUS KaXOoro n3 nep-

BUYHbIX NMapaMeTpoB (pacxoga, Temnepartypbl,

OaBneHus) Jo 6
2. KonnyecTtBo KOHTpPONMpYyeMbIX TEMIOCUCTEM no 3 Mpum.1
3. OmameTp ycnoBHOro npoxoga Tpybonposoaa,

Dy, Mm ot 10 go 5 000 Mpum.2
4. [nana3soH 3|/1smepeHV|;| cpegHero ob6beMHOro o7 0,01 o 1 000 000

pacxoga, M°/M Mpym.2
5. lnanasoH namepeHusa temnepatypsbl, °C ot 0 go 180 Mpum.2, 3
6. [JmanasoH M3MepeHus pasHOCTU TemnepaTyp B

nogawuwem n obpatHom Tpybonposogax, °C ot 100 180 Mpum.2
7. AnanasoH namepeHna gaenexHunsd, MlMa or0p025 Mpum.2
8. HanpsikeHune nutaHna NoCcTOsIHHOro Toka, B 24 cm.n.1.2.5
9. MNoTpebnsemasi MOLHOCTb, BA no 21,0 Mpum.4
10.CpeaHss HapaboTka Ha OTKas, 4 75 000
11.CpegHuii CPoK cryxobbl, neT 12

NPUMEYAHUA.

1. B cnyyae opraHusaumM B ogHOW U3 TenrnocucTem TennoyvyeTta C aBToO-

MaTUYECKUM MepekrnoYyeHnemM anroputMa pacdeTa npu nepexoge oT
OTOMUTENBHOIO CE30Ha K MEXOTOMUTENBHOMY M 06PaTHO KONMUYECTBO
KOHTPONMPYEMBIX CUCTEM He Gonee 2-X.

. 3Ha4eHne napamMeTpa onpegendeTcda TEXHNYEeCKUMUN XapakTeEPUCTUKaAMU

NnepBUYHbIX NpeobpasoBaTenen, BXoAsLLMX B COCTaB TeMnocyeTymKa.

. BoamMoxxHO n3mepeHue 1 apxmBnpoBaHne TemnepaTypbl oT MUHYC 50 °C

(Hanpumep, TeMmnepaTypbl HAPY>KHOrO BO34yXxa) NPy YKOMMIIEKTOBAHUN
TennocyeTymka COOTBETCTBYHOLIMM Tepmonpeobpa3oBaTenem conpo-
TmBneHna (TT1C).

. C yyeTomM mowHOCTK, NoTpebnsiemon npeobpasoBaTensMmm pacxoga u

AaBNeHus, BKMOYEHHbIMM B COCTaB Tennocyetynka (Ttabn.A.1, A.2
MpunoxeHune A).



1.2.2. TennocyeTumk obecnevnBaeT ANEKTPONUTAHNE NOCTOSAHHbLIM Hanpsixe-
Huem 24 B + 1 % [o wecTtu gatymMkoB gaBneHus npu Toke go 20 mA Ha
AaTyvK 1 OO LWECTU AaTYMKOB pacxoda npu MOLWHOCTM NnoTpebneHnsa oo
3 BT Ha pgaT4uk.

1.2.3. TennocyeTunk obecneymBaeT xpaHeHue pesynbTaToB paboTbl B apxu-
BaXx:

- yacosoM — 3a 1500 npegpigyLmx yacos (62,5 npeablayLmx CyTOK);
- CYTOYHOM — 3a 366 npeablayLmnx CyTOK;

- MeCAYHOM — 3a 48 npeablayLnx MecsLes;

- XXypHane genctesun onepartopa — go 2000 3anucen.

BpeMFI COXPaHHOCTU apXMBHbIX, @ TaKXe YCTaHOBOYHbIX OaHHbIX
npn OTKNKYEHNN BHELUHETO NMNUTaHNA — HE MeHee 5 ner.

1.2.4. YCTOMYMBOCTb K BHELUHUM BO34EWCTBYHOLWMM (pakTopam TennoBblYUC-
nutensa (TB) B paboyem pexunme:

- Temnepartypa okpyxatowiero Bo3gyxa - ot 5 go 50 °C;

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

- aTMochepHoe 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 no [OCT 14254 — kopy IP54.

YCTONYMBOCTb K BHELLUHMM BO34EWCTBYHOLMM (akTopam ocTallb-
HbIX cocTaBnsawwmx TCY ykazaHa B 3KCnnyaTtauMOHHON JOKYMeHTaumm
(30) Ha cooTBeTCTBYIOLLIEE U3aenue.

1.2.5. OnekTponuTaHue TENNOBLIYUCIIUTENA LOSMKHO OCYLLUECTBIATLCA CTa-
OMNU3NPOBaHHbLIM HaMNpPsKEHNEM MOCTOSAHHOrO TOKa 3Ha4YeHWeM Wu3
AnanasoHa (22-29) B ¢ ypoBHem nynbcaumn He 6onee + 1,0 %.

MutaHmne ot cetn 220 B 50 Ny MoxeT obecnevynBaTbCA C MOMOLLbIO

nctouHuka BTopudHoro nutanusa (MBI1), noctaeBnsemoro no 3akasy
(MpunoxeHune X).



1.3. MeTponornyeckne xapaktepucTmuku

1.3.1. MNpegenbl gonyckaemon abCoOMTHON MNOrPeLHOCTM TennocyeTynka
npu U3MEPEHUN, NHOMKALMN, PErMCTpaLumn, XpaHEHUN U nepegade pe-
3ynbTaToB U3MepPeHNin TemnepaTypbl TENITOHOCUTENS A HE NMpeBbILAaloT
3Ha4YeHUn, onpegensemMsbix no opmyne:

At = +(0,60 + 0,004 - 1),

roe t— TemnepaTypa TennoHocutens, °C.

1.3.2. MNpegenbl gonyckaeMon OTHOCUTENBHOM MOrPEeLIHOCTU TennocyeTynka
npu M3MEPEHUN, NHOMKALMN, PErMcTpauumn, XpaHeHUn U nepegade pe-
3ynbTaToB M3MepeHun obbema (Maccol), cpegHero ob6bLemMHoro (Macco-
BOro) pacxoga TensioHocutens He 6onee + 2,0 %.

1.3.3. lNpegenbl gonyckaemon nNpuBESEHHOM MOrPELHOCTM TennocyeTynka
npu M3MEPEHUU, UHONKAUUKN, PETMCTPaUNN, XPaHEHUX N nepegayve us-
MEPEHHbIX 3Ha4YeH aaBnenunst He npesbiwaeT + 2,0 %.

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

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

- o1 0,56 pgo 1,6 MlNa — gns npeobpasoBaTenen gaBreHUa ¢ BEPXHUM
npegenom namepenus 1,6 Mrla;

- ot 0,35 go 1,0 MlNa — ans npeobpasoBaTtenen gaBneHNs C BEPXHUM
npegenom namepenuns 1,0 Mra.

1.3.4. lNpegenbl AonyckaemMon OTHOCUTENbHOW MOrpeLLlHOCTU TennocyeTymka
nNpyv U3MEpPEHUn, MHOMKaUUKN, perncTpaumm, XpaHeHnn n nepegade pe-
3ynbTaToB M3MEPEHUN TEMNOTLI B COOTBETCTBUM C Knaccom C no NOCT
P 51649-2000 B gMana3oHe pa3HOCTM TemnepaTyp

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

1.3.5. MNpegenbl gonyckaeMon OTHOCUTESTbHOW MOrpeLLUHOCTN TennocyeTynka
npu U3MepeHnn, NHOMKauumn, pernctpauum, XxpaHeHnn n nepegadye us-
MEPEHHbIX 3HA4YEHUI BpeMEHN paboTbl B pasfiMyHbIX peXnmMax He npe-
BbiwaeT + 0,01 %.



1.4. CocTtaB

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

Tabnuua 2
HanmeHoBaHWe 1 ycnoBHble 0603HaYEHNS Kon-so| [pumevaHue
. Tennoblumncnutens «B3JIET TCPB» 1
. NMpeobpaszoBaTenb pacxoaga 1...6 | MNpumeyaHue 1
. MpeobpaszoBatenb Temneparypbl 2...6 | lNpumeyvaHue 2
. NpeobpaszoBaTens gaBneHuns 0...6 | lMNpumeyaHne 3

. IcToYHMK BTOpMYHOro nutaHmna =24B

. KoMnnekT MOHTaXHbIN

MpumevaHuve 4

. MacnopTt

N[O (WIN|~

. Komnnekr 3KCI'IJ'IyaTaLI,I/IOHHOl7I OOKyMeHTaLnn B COCTaBe:

- PYKOBOZCTBO M0 3KchnyaTauum
- IHCTPYKLMS! MO MOHTaXy

alalalals

. fononHuTensHoe o6opyaoBaHue:

- apantep npuHTepa «B3JIET All»

- apXMBHbIN cunTbIBaTENb AaHHbIX «B3JIET AC» ACOB-020
- MOAeM

- apganTtep coTtoBo cBsasn «B3JIET AC» ACCB-030

- aganTep ceteBbix NpoTokonos «B3JIET AC» ACIB-020

Mo 3akasy

NPUMEYAHUA.

1. Tvn n KonuyecTBO NpeobpasoBaTenen pacxoga — B COOTBETCTBUM C 3a-
kazoMm. TwunoBas MNOCTaBka — 3NEKTPOMArHUTHbIE pacxogoMepbl
«B3JIET OP» ucnonnenuna 3PCB-420J1 Tpebyemoro Tunopasmepa.

2. Tvn n xonu4ecTBO NpeobpasoBartenen TemnepaTypbl — B COOTBETCTBUN

C 3aKa3om.

ﬂpm MCnosfb3oBaHNMN B3pPbiBO3aLUNLLEHHbIX KaHaliloB WU3MEPEHUA

TemnepaTypbl Kaxablii TepMmonpeobpasoBaTernb KOMMNINeEKTyeTcs 6apbe-
POM MCKPO3aLLUUTbI.

. Tvn n KonnyecTBO NpeobpasoBaTenen OaBNeHUs — B COOTBETCTBUM C
3akas3om. TunoBada noctaeka — npeobpasoBatenu n3bbITOYHOrO AaBne-
Hua Tuna COB-UN-A 3AO HIMK «BUTM» ¢ TokoBbiM Bbixogom 4-20 MA.

. CocTtaB — B COOTBETCTBUM C 3aka3om. B komnnekT MOTyT BXOAUTb:

- kabenu cBsA3M TennoBblMUCIIMTENSA C nNpeobpasoBaTensiMM pacxoda
(MP), npeobpasosaTtenamn aasnenus (M0) n/unu npeobpasosatensmu
Temnepatypsbl (MT); onvHa kabenen no 3akasy u3 Tunopsga: 6, 12, 20,
30, 40, 70, 100, 150, 200 m;

- NPUCOEeANHNTENBbHAA N YCTAaHOBOYHAA apMmaTtypa 4S9 MOHTaXa COCTaB-
HbiX YacTten TCY Ha obObekTe.

10



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

Tam xe pasmelleH nakeT nporpamm «YHuBepcasibHblA NPOCMOTP-
LLUMK», BKITOYAKOLWNA B CBOW COCTaB WHCTPYMEHTAsbHYK MnporpaMmmy
«MonuTop Banet TCPB-02x» ans pabotbl ¢ npnbopom no nocnenosa-
TenbHbIM UHTepdencam RS-232, RS-485 u nHtepeincy Ethernet.

Mo 3aka3y BO3MOXHa NocTaBka MporpaMMHOro komnrnekca «Banet
Cly, nosBonstowero obbeaMHATb B €AnHYK0 ceTb nNpubopbl (B TOM
4Yncne pasnMYHOro TMna M pasHbiX NPOU3BOAUTENEN) C Lenbio aBToMa-
TnM3auum cbopa OaHHbIX, co3daHnsa M BedeHns 6a3 OaHHbIX, a Takke
NOArOTOBKN OTYETOB.
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1.5. YcTponucTBo u paborta

1.5.1. MpuHUKMN paboTbl

Tennocyetumk «B3JIET TCP-M» wucnonHeHna TCP-027 , noctpo-
eHHbIn Ha ©0a3se TennosBbluucnutens «B3JIET TCPB» wucnonHeHus
TCPB-027, npenctaBndetr cobon eguHbii MHOroyHKLMOHANbHbIN
MHOrOKaHarsbHbIN KOMMNIIEKC, KOTOPbIN MOXET BbINOSMHATL y4eT N perun-
cTpaumio napameTpoB TENNOHOCUTENS N KONMYeCcTBa TennoTbl B OQHOM
— Tpex TennocucTemax passiMv4HoOn KoHUrypauuu.

MpuHUMN OencTBuA TennocveTynka OCHOBAH Ha U3MEPEHUU nep-
BUYHbIX MapaMeTpoB TEMSIOHOCUTENSA C MOMOLLBIO NpeobpasoBaTenemn
pacxoga, TemnepaTypbl, JaBneHna n obpaboTke pesynbTaTtoB U3Mepe-
HUMN B COOTBETCTBMM C BblOpaHHbIM anroputmMoM. KaHanbl namepeHus
pacxoga, TemnepaTypbl U OaBrieHUs TenfiocYeTyYnKa COCTOAT U3 nep-
BUYHOrO M3MepUTENbHOro npeobpasoBaTtens, NVMHUX CBA3W U KaHana
N3MepeHnsa TeNNOBLIYUCIIUTENA COOTBETCTBYIOLLEro napameTpa.

CTpyKTypHasi cxema TenrocyeTymka npusegeHa Ha puc.1.

TennoBblUMCAINTENbL

il

nT1
-
-«
-«
-
nTe6
Unpukatop
1 na |
l«——— .
-«
KnaBunatypa =24B
yp < T
UcTouyHuK ~220B 50 'y
BTOPUYHOrO NUTaHUA <
p [UCKpeTHbIN BbIXO4,
RS-232 RS-485 Ethernet

MNP, NT, M4 — npeobpasosatenu pacxofa, TemnepaTypbl, 4ABMEHWS.

Puc.1. CTpykTypHasa cxema TensiocyeT4mka.
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B kayecTtBe P B cocTaBe TennocyeTyMka MOryT UCMONb30BaThCS
3MeKTpOMarHMTHble, YNbTPa3BYyKOBblE, BUXPEBbIE, TaxXxOMeTpUYeCKMe
UMM OCHOBaHHbIE Ha MHbIX PM3NYECKMX MpUHLUMMIaxX npeobpasoBaTenu
pacxofa Unu pacxogoMephbl, UMeoLLME YaCTOTHO-MMMYIbCHBIN BbIXOA.

B kauectBe [T moryT ucnonb3oBaTtbCA TepmonpeobpasoBaTtenmu
COMNPOTUBMNEHNSA C PA3MMYHBIMW 3HAYEHMAMM HOMWHANbLHOM CcTaTuye-
ckon xapakrtepuctukn (HCX), nogknioyaembie K TENMOBLIYUCNTESIO NO
4-npoBogHoM cxeme. [Ans KaHanoB M3MepeHuUss TemnepaTtypbl, BXOAs-
LWMX B OOHY TENocucTeMy, AOSMKEH MCNOMNb30BaTbCs KOMMNEKT npeob-
pasoBaTenen TemnepaTtypbl, MMEKLMA HOPMUPYEMYIO MOrpeLlHOCTb
N3MepeHnsa pasHoCTM Temneparyp.

B kauectBe l1[] moryT ucnonb3oBatbcsl npeobpasoBatenun gaerne-
HUS pas3nnM4yHoro Tmna, obecnevmBatowme npeobpasoBaHne N3bbITOYHO-
ro AaBneHusi TENNIOHOCUTENS B KOHTpONMupyemom TpybonpoBoge B
YHU(PUUMPOBAHHBLIN TOKOBbLIN BbIXOAHOW curHan. Bo3aMoXXHO BMeCTO 13-
MEPEHHOI0 3Ha4YeHus WUCMNoNb30BaTb WHAMBMAYaNbHOE [OOrOBOPHOE
3HayYeHue gaBneHus Onga kaxagoro Tpybonposoga.

MuTaHne BXOOALMX OATYMKOB AaBreHMs B Mpedenax Xxapakrepu-
CTUK, YKa3aHHbIX B HaACTOsILLEM PYKOBOACTBE MO akcnnyatauumn (PJ),
MOXET OCYLLECTBNATLCS OT TENSIOBbIYUCNTENS.

BHelwHne cBA3M TennocyeTyMka OCYLLECTBSAIOTCA 4Yepe3 WUHTep-
denc RS-232 (nnn RS-485), Ethernet n guckpeTHbIN BbIXOL4.

YnpaeneHve TEMNOCYETYMKOM U MHAMKALUS NapaMeTpoB OCYLLECT-
BNAOTCA C MOMOLLbIO KNaBMaTypbl N XUOKOKPUCTANIMYECKOTO UHAMKA-
Topa (PKKW), pacnonoxeHHbIX Ha nepeaHen naHenu TB. Pa3psgHocTb
NHOUKaLMN n3amepsieMbix napameTpoB nNpueeneHa B MNMpunoxeHunn b.

1.5.2. Cuctema namepeHus

OTNNYNTENBHBIMKM  OCODEHHOCTAMU MOCTPOEHUSA Tennoc4eTYmKa
«B3JIET TCP-M» wucnonHeHuna TCP-027 gasnatoTcs:

- nepapxmyeckaa opraHmn3aumn4d BbiNOJIHEHUA M3MepeHI/IIZ N BbIYUCIEHWUN;

- BO3MOXHOCTb 'MOKOro NporpaMMHOro M3MeHeHusi KoHdurypaumm name-
pUTENBHOW CUCTEMbI;

- BO3MOXHOCTb MpOorpamMmmnpoBaHus anroputMa pacyeta napameTpoB B
KOHTPONMPYEMBIX TENNoCUCTEMAX;

- BO3MOXHOCTb MPOrpamMMHOro 3afaHus yCcnoBun oukcauum HewTaTHbIX
cuTyaumni n peakunn TCY Ha ux NosiBNeHWe ONsi KaXaon u3 Tensocuc-
TeM.

CTpyKTypa OCHOBHbIX U3MEPEHUIA N PacYeTOB, BbINOMHAEMbIX B Te-
nnocyeTyMKe, NpUBeAeHa Ha puc.2.
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npeP1 ... | NP6 nT1 .. | MT6 na1 ... | NA6
Y Y Y Y Y v
WN3mepeHune ToYkM namepenHus
k=1..6
t P H
Qy k k
Y Y Y
BbiyucneHue KaHanbl pacyeTHble
n=0,1..6
p,. =f(t, P) tq P Qm n aor
n P ac n vac n -«
hn = f(ti’ Pi) tcyT n PcyT n t, nor
Qm n = QV n ) rn tmec n PMec n |-t
Pn aor
m_ = JTQm . dT i, j - MHOEKCbI TOYEK M3MepeHms <t—
0 XB
T -«
Vn = '[ QV n ) dT
0
Y
Tennocuctemsl
N=1..3
BbluucneHue yyert CurHan
Hanpasn.
notoka
E1N TpaG N —————
E2, TI1p N
E3N THc 1(2,3)N
T
W1(2,3), = E1(2,3), - dT
0
v
n
EW = W3, +(-) W3, +(-) W3, TOroBble JaHHble

ede H — nepenad no ebicome mexdy mecmom ombopa dasrieHuUs U Mecmom
pasmeuweHus N4;

Qm n a0z, th doe, Pn ooz — 002080PHbIE 3HAYEHUS Tapamempos;
txve — memrepamypa xorno0HoU 800bI, usMepsiemMasi Ha UCMOYHUKE.

Puc.2. CTpykTypa OCHOBHbIX U3MepeHun u pacyetoB B TCu.
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Onpeueneva NCnoJib3yeMblX NOHATUN.

«To4yka namepeHuss» — mMecto (TpybonpoBoa) pasmelleHus npe-
obpasoBaTtenen NepBUYHbLIX NapamMeTpoB: pacxofa 06bLEMHOro, Temne-
paTypbl U gaenenus. TCY nmeeTt BO3MOXHOCTb obecneunBatb paboTy
no 6-Tn TOYKaM M3MEPEHNS ANSA KaXaoro BMaa napameTpa.

B TennocuyeTunke TOYKa nU3MepeHus xapaktepusyetcd Habopom U
XapakTepucTukamm UCnonb3yemMblX AaTyukoB. [lopsiakoBbI  HOMeEp
«ToYkM» (K = 1...6) CcnyXuT nHAekcoM Arns obo3HavYeHus napameTpa.

«KaHan pacyeTHbIN» — 3TO COBOKYMHOCTb AaHHbIX O NMapameTpax
TEeNSIOHOCUTENS B OTAENbHOW BETBU TEMSIOCUCTEMbI, PACCUYUTaHHbIX Ha
OCHOBaHUWN U3MEPEHHbIX UMM OOrOBOPHBLIX 3HAYEHUI MEPBUYHBIX Napa-
METPOB M UCMNONb3yEMbIX B pacyeTe pe3ynbTUpYLWMX napameTpoB Te-
nnocuctembl. TCY nmeeT 7 «kaHanoBy», rae 6 «kaHanoB» (n=1...6)
onpegeneHbl MakCMManbHO BO3MOXHbIM KONIMYECTBOM TOYEK M3Mepe-
HUsA, a B 7-oM «kaHane» (n = 0) moryT 6bITb 3agaHbl 4OrOBOPHbIE Na-
pameTpbl UICTOYHMKA XONOAHOW BOAbI.

Kpome ToOro, B8 TB nmeeTtcs BO3MOXHOCTb Npuema no nocregosa-
TENbHOMY UHTEPEENCY U NCNONb30BaHME B pacyeTax TEKYLLEro 3Have-
HUA TemnepaTypbl, U3MEPAEMON Ha NCTOYHUKE XONOOHOW BOAbI.

Mog «Tennocuctemon» nogpasyMeBaeTCcs CMCTEMA pacyeTta Ten-
na gnsi KOHTPONMPYEMOWN TENSIOCUCTEMbI, CoaepXKallen B obLiem cny-
Yae nogawoLwmn (NnoaBoaALWNN) N obpaTHbIN (0TBOAALIMIN) TPyOONpoBO-
Abl. B KauecTBe NMCXOAHbIX AaHHbIX NS pacdeTa napameTpoB B TEMMo-
CUCTEME MCMNONb3YITCA pacyeTHble JaHHble «KaHanoB». TCY obecne-
ynmBaeT pacdeT napameTpoB B 1...3 Tennocuctemax, Kaxgas u3 KoTo-
PbIX MOXET OblTb MPOM3BOSILHO MOCTaBfeHa B COOTBETCTBUE OOHOWN U3
3-X KOHTPONMpPYEMbIX TENSTIOCUCTEM.

BoamoxHa opraHusauus TennoyyeTa B OOHOM KOHTPONMpyeMomn
TENNOCUCTEME C aBTOMATUYECKMM MNEPEKITIOYEHNEM anropuTMOB pac-
yeTa B OTONUTENbHbIN / MEXOTONUTENbHLIN CE30H. [ns Takon opraHu-
3aumn TennoyyeTa COBMECTHO MCMONb3yKTCA pacveTHble Tennocwuc-
Tema 1 n Tennocuctema 2. lNpu 3aTom pacyeTHass Tennocucrtema 3
MOXeT ObITb MCNONb30BaHa A Tensoy4yeta BO BTOPOWN KOHTponmpye-
MOW TenrnocucTeme.

MpumeyaHnue. MNpu OTCYTCTBUM NPAMOro M3MEpPeHUs TemnepaTypbl
XONOAHOW BOAbl HA UCTOYHMKE 3HAYEeHWe TEmnIIOBOW 3HEPrum B OTKPbI-
TOM Tennocucteme, onpeaeneHHoe TennoCYETYMKOM C UCMONb30BaHU-
€M SHTanbNuUM XONoAHOW  MNOAMUTOYHOWM BOAbl, MOXeT ObITb
CKOPPEKTUPOBAHO B COOTBETCTBMM C YTBEPXKOEHHOW YCTAHOBMEHHbLIM
obpasom meToamkon, B Tom uucrne, B coorBetctBumn ¢ NOCT P 8.592-
2002.

«UToroBble paHHble» — CyMMapHOE KONMYECTBO TEMnoTbl MO-
TpebneHHoe (OTNYLEeHHOE) B HECKOSbKMX TEMMOCMCTEMAX.

Anroputmbl pacyeTa KonmyecTBa TennoTbl 3agatotca B TCy B 3a-
BUCMMOCTM OT KOHurypaumm tennocuctem(bl). Npun aTom BoIGOP KONK-
YecTBa M cOoCTaBa U3MEpPsSiEMbIX M LOrOBOPHbIX MapamMeTpoB, HEOOXOo-
AVMbIX NS pacyeTa, BbIMOMHAETCS B COOTBETCTBUN C N3MEPUTENBHOM
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CXEMOW, T.e. B COOTBETCTBUM C pacnpeaeneHmemM ToYek U3MepeHns no
TpybGonpoBoaam KOHTPONMPYEMOWN TEMNOCUCTEMBI.

ANropuTM pacyeTta KonumyecTBa TennoTbl ANs TEnnocucTembl 3a-
faeTcs B 06LLeM criyyae ¢ MOMOLLbIO Tpex hopMyI:

- dhopMynbl pacyeTa KonuyecTBa TennoTbl B nogatwolwem Tpybonposoge
Wi1;

- dpopmynbl pacdeTa KonmyecTBa TennoTbl B obpaTHOM Tpybonposoge
W2;

- bopmynbl pacyeTa noTpebneHHoro (OTNyLWEeHHOro) KonmyecTsa Tensno-
Tl W3.

®opmynbl pacyeta W1 n W2 moryT 6bITb BbiOpaHbl U3 CrieayroLero
Habopa, 3anoXxeHHoro B namatn TB:

W1(2) = 0;
W1(2) = m; - h;
W1(2) = m; - hj —mg - hy;
W1(2) = m; - (h; - hy);
WA1(2) = (m; — my) - hig
WA1(2) = (m; — m;) - (hy — hu),
rmei,j, k,n=01,...6.

dopmyna pacyeta W3 moxeT 6bITb BblbpaHa 13 creayrowero Ha-
Bopa:

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

KombuHupys BbienpuBeneHHble (hOPMYSbl, MOXHO YCTaHOBUTb B
TCy anropuTm pacdeTa, COOTBETCTBYIOLUN CTPYKTYpe KOHTponupye-
MOW Tennocncreme.

CymmapHoe notpebrnieHHoe (OTnyLUEHHOE) KOMMYeCcTBO TEnsoThl
ANnsa Heckonbkmx Tennocuctem W MOXeT BbITb paccynTaHo B COOTBET-
CTBMM C hOPMYIION 13 criegyroLlero Habopa:

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

W =W31 - W33;

W = W31 - W32;

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

W =W31 + W33;

W =W32 + W33;

W =0,
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roe W31, W32, W33 — notpebneHHoe (OTnyLiEHHOE) KONNMYeCTBO Ten-
NnoTbl B NEPBOW, BTOPOWN N TPEeTbeN TENNOCUCTEME COOTBETCTBEHHO.

Kpome TOro, B TennocyeTynke Ons Kaxgou TennocuctemMbl npeagy-
CMOTpPEHa BO3MOXHOCTb 3ajaBaTb [0 4-X YCrOBUA puKcaumm Hanmyums
HeluTaTHbIX CUTyaLMA N COOTBETCTBEHHO peakuumn Ha UX Hanuyue.

TCu obBecneumBaeT xpaHeHWe pe3ynbTaToB WU3MEPEHUN BO BHYT-
peHHuX apxmsax. [laHHble apxnBoB MOryT BbITb BbiBEAEHbI HA AUCNNen
nnbo nepegaHbl NO nocregoBaTeribHOMY MHTepdency Ha BHeLlHee
YCTPOWNCTBO.

Mopsagok BBOAa ycnosun ouKcaummn HeLwTaTHbIX CUTyauum n peak-
LM Ha HUX, a TakKe COCTaB U MOpPSAOOK apXMBUPOBaHUS MHAOPMaLINK
npuBeOeHbl B PYKOBOACTBE MO 3KCnyaTauuMyM Ha TEnsoBbIMUCIUTEND
ncnonHexHns TCPB-027 .

Mpumep ucnonb3oBaHus TCY nNpyn oB6CNyXMBaHUM Tpex Tensocuc-
Tem npuBegeH B [NpunoxeHum I

1.5.3. Pexxumbl ynpaBneHus

1.5.3.1. YnpaBneHue paboton TC4Y B pasnuyHbIX peXmmax MOXET OCyLLEeCTB-
NATLCA C KnaBmaTypbl U OPraHNM3oBaHO C MOMOLLLI CUCTEMbI MEHIO U
OKOH MHAMKaLMX pa3HOro ypoBHS, oTobpaxaembix Ha gucnnee. Cucre-
Ma ynpaBfeHus U MHAWKAUUK, a Takke MOpPSAOK YCTAHOBKU pexuma
ynpaBsneHua npuvBedeHbl B PO Ha TennoBblMMUCAUTENb  UCMNOSTHEHUSA
TCPB-027 .

Ona ynpaBneHus padoton TCY BO3MOXHO TakKe MCMNoSfib30BaHWeE
nepcoHanbHOro KoMmnbkoTepa, MogkKn4YaeMoro no uHTepdencam
RS-232 (RS-485), Ethernet.

1.5.3.2. TennocyeTynk UMeET TpU pexmma yrnpasreHns:
- PABOTA — akcninyaTaumoHHbIA PEXUM (PeXnM nonb3osaTens);
- CEPBUC — pexum noaroToBKM K aKCnnyaTaumm;
- HACTPOWIKA — pexum 10CTUPOBKM 1 MOBEPKN.

Pexumbl oTnnyatoTcst ypoBHEM J0CTyrna K MHgopmauun (MHAMUM-
pyemon Ha agucnnee w/vnn nepegaBaemMon no umHTepdencam
RS-232 / RS-485, Ethernet) 1 BO3MOXHOCTAMM NO N3MEHEHUIO YCTaHO-
BOYHbIX NapamMeTpOB TENIOCHETYUKA.

HanGonblumnmm Bo3amoxHocTamMu obnagaeT pexum HACTPOVIKA. B
3TOM pexnme MHONLMPYKOTCA BCe NapameTpbl U BO3MOXHA Moauduka-
LMS BCEX YCTAHOBOYHbIX NapameTpoB. HanMeHbLIMMM BO3MOXHOCTSIMU
obnagaet pexum PABOTA.

1.5.3.3. Pexxum PABOTA — a10 pexum akcnnyataumm TCY Ha obbekTe.

B pexume PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb Npocmart-
puBaThb:

a) namepsiemble 3Ha4YeHUsI NapamMeTpoB: pacxoda 06bEMHOro U MaccoBoO-
ro, TemnepaTypbl, OABNEHUS, MacCbl, KONMYECTBa TENMOTbl, TENOBOW
MOLLIHOCTW, YacTOTbl CUrHana Ha UMMynbCHOM BXOZE;

6) KOHUrypaunoHHble napameTpbl: Habopbl N XapakTEPUCTMKN AAaTYUKOB
ANS BCEX «TOYEK» WU3MEepPeHus; UHOEKCbl TemnepaTypbl U AaBneHus
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(HOMepa «To4vek» WM3MepeHUs), HasHa4yeHHbIX ONA onpeaeneHus 3H-
TanbnNun 1 NJIOTHOCTM BO BCEX PACYETHbIX «KaHanax»; anroputmMbl pac-
yeTa; KpUTepun 1 BUObl peakuun Ha HelwTaTHble CUTyauun BO BCEX Te-
nnocucrtemax;

B) COOEPXXMMOE apXmMBOB (4aCOBOrO M CYTOYHOrO) WU XXypHana OenCTBUN

oneparopa;

r) napameTpbl PyHKUMOHUPoBaHUA TCu:

nokasaHnsa 4acoB peasibHOro BpeMeHU;
napamMeTpbl cBA3M No nHTepdencam RS-232 (RS-485), Ethernet;

- 3HaYeHns1 BpEMEHU HapaboTKN U NPOCTOS;

n)

Haln4me OTKa3oB OAaT4YMKOB B «TOYKax», CIOB COCTOAHUA «KaHanoB» WU
TEeNnJI0OCUCTEM,

nHdopmauuto o npubope:

- TEKYLLMIA PEXUM YNpaBneHuUs;

BEPCUM Pe3nAEeHTHOro NporpamMmmMHoOro obecrneyeHnss Ans MamepuTens u
BblYUCINTENS.

B pexunme PABOTA nonb3oBaTesib UMeeT BO3MOXHOCTb MPOU3BO-
ANTb MOACTPOMKY NpUBOPHBIX YacoB, yCTaHaBNuBaTb CETEBOW ajpec
TCuy un ckopocTtb paboTtbl no uHtepdency RS-232 (RS-485), ceteBble
agpeca gna pabotbl no uHtepdency Ethernet, a Takke nameHsaTb egu-
HULUbI M3MepeHus Ons oTobpaxeHusa 3HadeHu 06BbEMHOro pacxopa,
KonuyecTtea TennoTbl 1 TENIOBON MOLLHOCTM.

1.5.3.4. Pexnum CEPBUC — 3710 pexunm BBOoAa (PyHKUMOHAsNbHbIX NapaMmeTpoB

TennocyeT4ymka B COOTBETCTBMM C BUOOM KOHTPOJIMPyEMbIX Temnnocuc-
TEM.

B pexume CEPBUC pononHUTENBHO (MO OTHOLUEHWUID K PeXumy
PABOTA) BO3MOXHO:

npocMaTpmnBaTb coaepXMMoe MeCA4YHOro apxmea, 3Ha4eHnA SHTanbnnmn
N NMIOTHOCTH;

npocMaTpmuBaTtb U USMEHATb:

Habop MCNOMb3yeMbIX B «TOYKAX» M3MEPEHUS LAaTYMKOB U UX XapakTe-
PUCTUKM (3HAYEHUS HOMMUHANbHOW CTaTUYECKOW XapaKTepUCTUKU npe-
obpasoBaHua NT, guana3oH TOKOBOro BbiIXoda M MakcumarnbHoe pabo-
yee pasneHve T[4, koacpbcumumeHT npeobpa3oBaHMa YaCTOTHO-
nmnynbscHoro Bxoga ans MNP);

yCTaHOBJ1IEHHOE 3HAa4YeHune nepenaga rno BbiICOTe MeXay TOYKOWN 0T6opa
JaBlieHna n MectoM pas3mMeLleHnAa npeo6pasoBaTens| OaBlieHUA;

WHAEKCbl TemnepaTypbl U OaBRneHUst ANs onpeaerieHns 3HTanbnum u
MIOTHOCTWN, JOrOBOPHbIE 3HAYEHUSI MAcCOBOro pacxoda, TemnepaTypbl
N JaBneHus;

anropuTMbl pacyeTa Tenna, ycnosusi (KpUTepun oueHKn) U BUabl peak-
LUWIA Ha HelUTaTHble CUTyauuu;
mMacwTab eanHUL 3MepPeHnst TENNOBOM MOLLIHOCTU, KONUYecTBa TeMno-

Tbl U Macchl (Npu macwTabe 1:1 MCnonb3yTCA eanHULbl U3MEpPEeHUs
MBT, I'x/94 vnn Mkan/y, Tk wnn Nkan, T COOTBETCTBEHHO; NpPU Mac-
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wrabe 1:1000 — egmHuubl namepenna BT, Tx/4 nnn Tkan/yu, Tk nnn
Tkan, KT COOTBETCTBEHHO);

- NOKa3aHn4d 4acoB pearibHOro BpeMeHN.

1.5.3.5. B pexume HACTPOWKA BO3MOXHO MpocmaTpuBaTb BCe NapameTpbl
6€e3 NCKNYeHus.

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

- NOBepKa TennoBblMNCIINTENA, NPU KOTOpOVI HOCTUPYIOTCA KaHallbl U3Me-
peHuna Temnepatypbl U OaBneHUA nyteMm BBeOEHUA B TB cooTBeTCT-
BYHOLLMX NMOnNpaBoK;

- OYMCTKa apXMBOB W XXypHarna AeicTBUi ornepaTopa, a Takke obHyneHue
WHTerpanbHbIX 3HaYEeHUA Macchbl TENNOHOCUTENS U KONM4YecTsa Tenso-
Thl;

- BBO/ 3aBO/JCKOro Homepa npubopa.

NMPUMEYAHNE. BpemeHa HapaboTku, NPOCTOSA M HElTaTHbIX CU-
Tyaunn oBHyNAKTCA NPU O4YUCTKE apXmBa.

1.5.3.6. Pexxum ynpaBneHus TennocyeTynka 3agaetcs kKombuHauven Hanmums /
OTCYTCTBUSA 3aMblKaloLWMX NepemMbldek Ha KOHTAKTHbIX Napax paspeLue-
HUsi MOAMMUKaALMN KannBpOoBOYHbIX N (DYHKLNOHAmNbHbLIX NapamMmeTpoB.

[MopsaoK yCTaHOBKM PEXUMOB yrnpaBrieHUs yka3aH B PYKOBOACTBE
no akcnnyatauum Ha Tennobliuncnutens «B3JIET TCPB» ucnonHeHus
TCPB-027.

1.5.4. O6ecneyvyeHne B3pbIBO3aALUUTDI

1.5.4.1. BapbiBo3awuta B Tennocyetunke «B3JIET TCP-M»  wncnonHeHus
TCP-027 (cwm. MNpunoxenne E) no kaHanam namepeHust pacxoga obec-
neyMBaeTCa MPMMEHEHMEM  B3pPblBO3aLUULLEHHbLIX PacXo4oMepoB-
cyeTuMKoB ynbTpa3BykoBbiX «B3JIET MP», nmetowmnx PaspelleHvne Ha
npumeHeHne denepanbHOM CNYXObl MO 3KONOrMYECKOMY, TEXHOMOoru-
yeckomy 1 atomHoMy Haasopy NePPC 00-15455 ot 11.03.2005 .

MapknpoBKa B3pblBO3aLLNThI:
- 6nok nckposawuTHbin (BU) — «[Exia]llB»;
- npeobpasoBaTtenu anektpoakyctnyeckme (M3A) — «OExiallBT6 X».

1.5.4.2. BapbiBO3awmnTa no KaHanam uaMepeHusa Temnepartypbl B LenM Tepmo-
npeobpasoBatenen conpotmenenus «B3JIET TINC» obwero npumeHe-
Hua ¢ HCX 100I (Pt100) wnm no 3akady 50001 (Pt500), yaosnetso-
psaowmnx TpedosaHmsam n.7.3.72 «[paBun yCTpoMUCTBa 3NEKTPOYyCTaHO-
BOK», obecneumBaeTcd npumMeHeHnem 6GapbepoB UcKkpobe3zonacHOCTH
BN-003 (OO0 «HIK JleHnpomasToMaTuka»), umerowmnx PaspelueHve
Ha npumeHeHne PepepanbHON CNyXObl MO 3KONOrMYECKOMY, TEXHONMO-
rmyeckomy n atomHomy Hagsopy NePPC 00-20982 ot 30.05.2006 r.

MapknpoBka B3pbiBo3awmTbl 6apbepos BA-003: [Exib]IIC.
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1.5.4.3. CymmapHble 3Ha4YeHUss eMKOCTU U UHOYKTUBHOCTU NIMHUIA CBA3WU, onpe-

aensieMble TUNOM kabens u ero ANWHOW, He NpeBblllalT 3HaYEeHWUH,
AonyckaeMbix 6apbepammn NCKPO3aLLUUTbI:

- NIMHMIK cBAa3n no pacxony: Co He 6onee 0,1 Mkd; Ly He 6onee 0,5 MIMH;
- NMHMA cBa3m no Temnepatype: Co He 6onee 1,0 Mk®; Lo He Gonee

1,0 mlH.

1.6. CocTaBHbIe YacTu nsgenus

1.6.1. TennoBbluNCNNUTENDb
1.6.1.1. TexHU4eckne xapakTepucTukM 1 onmcaHme paboTbl TENNOBbIYUCANTENS,

a Takke NopsiAoK ynpaBneHus UM npuBedeHbl B JOKYMEHTe « TennoBbl-
yncnutens «B3JIET TCPB». UcnonHenns TCPB-027 . PykoBoacTtso no
akcnnyataumm. Yacte |, lI» B84-00-00.00-27 P3. TennoBblunucnuTenb
«B3JIET TCPB» ucnonHernns TCPB-027 npegctasnseT cobon MuKpo-
NPOLECCOPHbLIN  U3MEPUTENBHO-BBLIYUCTIUTENBHBIA  B5IOK  MOAYNbHOWN
KOHCTPYKLUUN C XNOKOKPUCTANIMY4EeCKUM rpapuyeckumMm UHOAMKaToOpoM n
KHOMOYHOM NaHenbto ynpaBrieHus.

TennoBblMUCIUTEND BbINOSHSAET:

npeobpasoBaHme M 06paboTKy CUrHaNoOB, MOSYYEHHbIX OT NEPBUYHbIX
npeobpasosatenen (MNP, MNT n MQ);

- BTOPUYHYIO 06paboTKy M3MEPEHHbIX 3HA4YeHWl napamMeTpoB WU BblYUC-

rieHne TeNnoBbIX NapamMeTpPoB Mo YCTaHOBMNEHHLIM (hOpMySiaM pacyeTa;

- apXMBUPOBaHNE N XpPaHEHWE B 3HEProHe3aBUCMMOWM NamsaTU pesyrbTa-

TOB M3MepeHI/IIZ, BbIYNCIEHUN N YCTaHOBOYHbIX MapaMeTpOoB;

BbIBOA M3MEPUTESTbHOW, apXMBHOW, OAMArHOCTUYECKOM U YyCTaHOBOYHOW
nHdopmauun Ha aucnnen XKKU n yepes nHtepenc RS-232 (RS-485),
Ethernet;

- ynpaBneHne OUCKpETHbLIM BbIXOOO0M;

aBTOMATUYECKUIA KOHTPOMb U MHOMKAUMIO HannymMs HeMcnpaBHOCTEN B
TCY 1 HewTaTHbIX CUTyauUMn (HELTaTHbLIX PEXUMOB paboTbl TeNIocuc-
TEM).

KN obecneunBaeT BbIBOA YeTbIpEX CTPOK andaBUTHO-LMGPOBOW
nHdpopmauun npm 20 cumeonax B CTpoke. Nepnoa obHOBNEHUS TeKy-
wen nHgopmauunm Ha KKW coctaenseTt 2 ¢. PaspsagHocTb MHOnKaumm
napameTpoB Ha aucnree TennocyeTymka npueegeHa B tabn. b.1.

1.6.1.2. HTepdenchl npnbopa

MocnepoBatenbHble UHTEpdencbl RS-232, RS-485 n nHTepdeiic
Ethernet obecneuvBaloT BO3MOXHOCTb [[OCTyNa K W3MEPUTENbHbIM,
pacyeTHbIM W YCTAHOBOYHbLIM MNapameTpam, Bkrtoyas apxusbl. [lpu
9TOM BO3MOXHa MOAUPMKaLMA YCTAaHOBOYHbLIX MapaMeTpoB, a TaKxke
BBOZ, C LIefbl0 UCNOSb30BaHMsA B pacyeTax TEKyLLEero 3Ha4yeHust Temne-
paTypbl HA WCTOYHWKE XOrogHou BoAabl. [locnepoBaTtenbHble WHTEP-
dencel nogaepxusatoT npotokon MODBUS, npuHATbIN B kKavecTBe
cTaHgapTHoro B npubopax ompmbl «B3NTET».

20



MocnepoBatenbHbIn NHTEpdenc RS-232 MOXeT MCNonb30BaTbCS
ans:

a) pacneyaTkyM apXUBHbIX U TEKYLUUX 3HAYEHUI N3MepPSieMbIX NapaMeTpoB

Ha nNpuHTepe 4Yepe3 nepcoHanbHbl komnbioTep ([MMK) nnu agantep
npuHTepa «B3JIET All»;

0) cuMTbIBaHUS apXMBOB C MOMOLLLIO apxXMBHOro cuutbiBatens «B3JIET

AC» AC[B-020;

B) HenocpeacTeeHHoM cBaA3n ¢ [1K:
- No kaben Npu ANMHE NUHKUK cBA3N A0 12 Mm;
- No TenedoHHON SIMHNUX C NOMOLLIbIO MOAeMa Unn pagnosiMHUKM ¢ NOMO-

LLIblO paaMoMoaema;

- Mo NuHUM undposon ceasm ctaHgapta GSM 900/1800 MIMy, ¢ nomoLbo

1.6.1.3.

aganTtepa cotoBon csa3n «B3JIET AC» ACCB-030.

[anbHOCTb CBA3N NO TeneOHHOW NNUHUK, paguoKaHany n COTOBOWM
CBSA3N onpeaensdeTca xapakTepucTukaMmyn TenedOHHOW NMHUK, paguno-
KaHana v KkaHana cCOTOBOMW CBSI3Y COOTBETCTBEHHO.

MocnepoBaTtenbHbin HTEpdenc RS-485 obecneumBaeT cBs3b MO
kaben B rpynne n3 HeCKONbKNX aboOHEHTOB, OAHUM N3 KOTOPbIX MOXET
6b1Tb K, npu gnnHe nuHum ceasm go 1200 m. Mpu Hannuum B rpynne
npubopoB pasHbIX Npomn3BoaUTENEN ONS B3aMMHOMO COrfnacoBaHus
NPOTOKONOB OOMEHa MOXET MCNONb30BaTbLCA adanTep CeTeBbIX NPOTO-
konoB «B3JIET AC» ACI1B-010.

MogkntoyeHne agantepa cotoBon ceasm ACCB-030 k nHtepdency
OAMHOYHOro Npubopa mnn K NMHUM CBA3W rpynnbl NPUGopoB AaeT BO3-
MOXHOCTb NepefaBaTb MH(OPMaLMIO MO KaHany COTOBOW CBS3U, B TOM
yucne u B VIHTepHerT.

Mcnonb3ys kaHan COTOBOW CBA3M MOXHO Ha ©ase nporpammHOro
komnnekca «B3JIET CIl» opraHu3oBbiBaTb AUCNETYEPCKYO CeTb ANs
MHOMMX OOWHOYHbLIX W rpynn NpMbOpOB Kak OAHOTUMHbLIX, TaK U Pa3HO-
TUMNHbIX MO HA3HAYEHMIO.

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

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

NHTepdenc Ethernet moxeT ncnonb3oBatbca anss obmeHa gaHHbI-
MU vyepe3 VHTepHeT mexay npnbopamun nokanbHOW ceTn U yaaneHHbIM
KOoMMbloTEPOM (KOoMMbtoTepamu). OBMEH OCyLLECTBNAETCA Yepes L3
nokanbHOWM ceTn, umetoLmnin cobcTeeHHbIn (rnodansHein) IP-agpec. MNpu
obmMeHe [aHHble ynakoBbIiBalOTCA B CTek npoTokonoB Ethernet / IP /
UDP / TFTP / Modbus. MNMoaaepxnBaetcsa Takke npotokon ARP (Ether-
net / ARP), koTopbin ncnonedyetca ana onpegenexdmsa MAC-agpeca
yana no |P-agpecy 3anpoca.

[NCcKpeTHbIA BbIXO4 MOXET paboTaTb MO0 B 4aCTOTHO-UMMYNbLCHOM,
nnBo B NOrNMYECKOM pexXnme.
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B 4acTOoTHO-MMNYNbCHOM pexume 4actoTa CcrnegoBaHUs UMMNYMb-
COB NpOMNopLUMOHanbHa 3Ha4YeHno BbIGpaHHOro napameTpa B Ananaso-
He 31-3000 lNy. CkBa>XHOCTb UMMNYbLCOB paBHa 2.

B nornyeckom pexunme curdan Ha BbiXoge M3MeHAeT CBOe COCTOA-
HWe No 3agaHHbIM YCINOBUAM.

1.6.1.4. YacTOTHO-MMNYbCHbIE BXOAbl NpeaHa3HadYeHbl NS NOOKIMYEeHns npe-
obpasoBatenen pacxoga pasfuyHbIX TUMOB C YaCTOTHO-UMMYSbCHbBIM
BbIX04OM. KOHCTaHTbl Npeobpa3oBaHMst YHaCTOTHO-MMMYSbCHBIX BXOA0B
MoryT ycTtaHasnueaTtbcs B npegenax 0,01...2000 wmn/n ¢ warom
0,01umn/n.

1.6.1.5. NNornveckun Bxog DIR1 npegHasHaveH ans npuema curHana Hanpasne-
HUSA NOTOKa OT NpeobpasoBaTtens pacxoaa.

[MporpaMMHO NOrMyeckuii BXo4 MOXeET ObiTb NMOO OTKMYEH, NbOo
HaACTpPOeH Ha NpuemM curHana, UMeKLEro BbICOKMA UM HU3KUA aKTUB-
HbI YPOBEHb.

[ns npuema curHana HanpasneHus notoka sxoa DIR1 yctaHaBnu-
BaeTCH B NACCUBHbIA PEXUM pasMblkaHNEM KOHTaKTHbIX nap J13-J18.

BHUMAHMUE! Ecnu normyeckun Bxon BKJIFOYEH, TO KONTMYeCTBO
KOHTPONMPYEeMbIX CUCTEM MOXET ObITb HEe Gonee ABYX.

1.6.1.6. Peaynbtatbl U3MepeHuin 1 BbIYUCIIEHNA 3aNNCbIBAlOTCHA BO BHYTPEHHME
apXxMBbl: 4acOBOW, CYTOYHbIA U MECSAYHbIA, MMelwme OAMHAKOBYHO

CTPYKTYpY.
MybvHa apXx1MBOB COCTaBMsIET:

- yacosoro — 1500 npeapiaymx Yaca (62,5 npeablayLmx cyTok);
- CYTOYHOro — 366 npeablayLUnx CyTOK;
- MecsYHoro — 48 npegblayLmx Mecaues.

[laHHble apx1BOB MOryT ObITb NMMOO BbIBEAEHbI HA AMcnnen (kpome
Mecsi4HOro), Nnnbo nepedaHbl NO NocnefoBaTeNbHOMY MHTEPdENCY Ha
BHelLLUHee YCTPOUCTBO.

1.6.1.7. lNMpouecc moandukaumm 3Ha4YeHMN HACTPOEUHbIX NapameTpoB dUKCU-
pyeTca B XypHane ge/cTBUW onepaTopa, cogepxaiwem go 2000 sanum-
cen.
3anucuK XypHana OeNCTBUIW ornepaTtopa, Kak U 3Ha4YeHus1 apxuBu-
pyeMbIX rnapameTpoB, XPaHATCA B 3HEProHe3aBUCMMOW MamATn U CO-
XpaHATCA [axe B crnyyae OTKMIYEeHUs anekTponutaHusa npubopa.
N3meHeHve w/vnun yaaneHue oTAenbHbIX 3anucen XypHana AenctBumn
HEBO3MOXHO.

1.6.1.8. Bua TennoBblumcnntens npueeaeH Ha puc.A.1.

Kopnyc TB ucnonHenns TCPB-027 BbinonHeH n3 meTtanna u co-
CTOUT M3 OCHOBaHWUS — MOAyns KOMMyTauun u cybbroka obpaboTku
AaHHbIX.

BHyTpn mMoaynsi koMMyTauum ycTaHOBMEHa KOMMYyTaUMOHHas nna-
Ta, C MOMOLLIbIO KOTOPOM OCYLLECTBNAETCS NOAKIMOMEHME BHELLUHUX YCT-
POMCTB K TEMNSIOBbIYUCIIUTENIO.
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Ha nuueBon naHenn cyb66noka o6paboTkM AaHHbIX HaxXo4AaTCs
YKKW v knaBuatypa.

1.6.2. NpeobpasoBaTtenu pacxoaa

B kauectBe P B coctaBe TC4 MoryT ncnonb3oBaTbCa criegytoLmne

nagenuna pupmbol «B3JTET»:

- 3reKTpoMarHuTHble pacxogomepbl-cyeTumkn (AMP) «B3JIET OP»;
- yrbTpasBykoBble pacxogomepbl-cyeTuuku (Y3P) YPCB «B3JET MP».

OnucaHne npuHUMNa OENCTBUA N TEXHUYECKME XapaKTepUCTUKU
nepeuncrneHHbix MNP npuBegeHsl B cootBeTcTBYOWEN /.

OnvHa nuHnn ceasm Y3P — TB n SMP — TB moxeT 6biTb A0 300 M.
Kpome Toro, B kayectse NP moryT ncnonb3oBaTbCsa criegyrowime pac-
XOAOMepbl C y4EeTOM METPOSIOMMYECKUX XapaKTEPUCTUK U NapaMeTpoB
nmnynecHoro Beixoga: BAMNC-CP, B3AMNC-TU, MNb-2, BCT, BMI', OCBW,
PY-2, CBOM, BPTK, PM-5, NMPGM, TOM, SKM, SONOFLO, VA, ETHI,
Cosmos WP, UFM.

MakcumansHasa anvHa cesasm TB ¢ ykasaHHbimu NP onpegensietca
TEXHUYECKMMUN XapaKTEPMUCTUKAMM UCNOSTb3YEMOro pacxogomepa.

B kadectBe 1P B ogHOM TensiocHeTyYnke MOryT MCMNONb30BaTbCS
pacxogoMepbl PasnuyHbIX BUOOB 1 TUMOB.

1.6.3. NpeobGpaszoBaTtenu TemnepaTypbl

B cocrtase Tennocyetymka B KadectBe [1T MOryt mMcnonb3oBaTbCA
nogobpaHHble B napy TepmonpeobpasoBaTeny CONpoTMBIEHUS NnaTu-

HOBbIE!:

- obrnagatowme O4HOM M3 HOMMHAmbHbIX CTAaTUYECKUX XapakTepUCTUK
npeobpasoBaHus, ykazaHHbIX B Tabn.3;

- nmeromne Tpebyemble METPONOrNYECKMEe XapakTEPUCTUKN;
- obecneumBatoLmMe NOAKNIOYEHNE NO 4-NPOBOHON CXEME;

- yooBneTBopAowmne ycnosmuam npnMeHeHus.

Ta6bnuua 3

HomuHanbHoe 3HayeHve
COMpPOTUBIIEHUS
TepmonpeobpasosBarens
npu 0 °C, Ry, Om

YcnoBHoe 0603HavyeHne HCX

no FOCT 6651-94

no FOCT 6051-2009

TepmonpeobpasosaTenu NnaTMHoOBbLIE

100 100M, Pt100 W0 = 1,3850 Pt100 o = 0,00385- °C "
Pt'100 Wi = 1,3910 100 o = 0,00391- °C "
500 5000, Pt500 W.qo = 1,3850 Pt500 o = 0,00385- °C "
Pt'500 Wi = 1,3910 500N o =0,00391.°C "’
1000 1000, Pt1000 W40 = 1,3850 Pt1000 o = 0,00385. °C
Pt'1000 W0 = 1,3910 1000 o = 0,00391- °C "
TepmonpeobpasoBaTenu MeaHble

50 50M, Cub0 W100 = 1,4260 -
Cu'50 Wigo = 1,4280 50M o =0,00428. °C "’

100 100M, Cu100 W0 = 1,4260 -
Cu'100  Wigo = 1,4280 100M o = 0,00428. °C "
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NMPUMEYAHUE. Mpun ncnonb3oBaHUn B KOMMEKTE C TENNOBbIYNC-
nutenem tepmonpeobpasoBaTtenen ConpoTUBAEHNA MeOHbIX C HOMWU-
HanbHbIM 3HavyeHneMm Ryp=50 OM meTponornyeckne xapakTepucTuknm He
rapaHTUpyoTCS.

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

1.6.4. Npeobpas3oBaTtenu gaBneHus

B cocraBe Tennocyetumnka moryt 6biTb ucnonb3oBaHbl [ pasnuny-
HOro TWUNa, M3MepsLMe OTHOCUTENbHOe (M36bITOYHOE) fOaBreHue,
nMmewLme yHUMUUMPOBAHHBLIM TOKOBLIM BbIXO4 B AwnanasoHe O0...5,
0...20 unn 4...20 MA n oTBevatomne 3agaHHbiM TpeboBaHMAM MO TOY-
HOCTW N YCIIOBMAM NpUMeEHeHns, B ToM 4ucne: MetpaHn-100, MI1, MIM1,
MM2, MM3, 4341-242 «JUMO», KPT, MNan-M, COB-N-A, KOPYHA,
415-O.

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

«BUM» ¢ nambonbwmum gasnenHmem 1,0 nnmn 1,6 Mla. Buag COB-UN-A
npueegeH B [NpunoxeHun A.

MakcnmanbHas anuHa ceasu TB-I1[ onpepenseTca TexHU4eCKUMMu
xapakrtepuctukammn ncnons3yemoro N v Buaa kabens cesasu.

Mutanue MO MoOXeT ocyLlecTBNATbLCA Kak oT TB, Tak u oT oTaenb-
HOrO MCTOYHMKA NUTaHUS. BCTPOEHHLIM NCTOYHUK obecnevnBaeT nuta-
Hue wectu M4 tvna COB-UN-A.
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1.7. MapkupoBKa n nnomébupoBaHue

1.7.1. MapkupoBka Ha nuueson naHenn TB cogepxuTt ero obosHayeHue u
HanMeHoBaHWe, TOBAPHbIN 3HAK NPeanpuUATUA-U3roTOBUTENS, 3HaK YyT-
BepXOeHus Tvna cpencrea nsmepeHus. 3aBoLCKOM HOMep yKasaH Ha
LWnnbanKe, 3aKkpenneHHoM Ha Kopnyce TB.

1.7.2. CocTaBHble YacTu TENNOCYETYMKA UMEOT MAPKNPOBKY HaMMEHOBaHUS
(0603Ha4yeHNa) cocTaBHOW YacTu, TOBapPHbIM 3HAK MpeanpuaTUS-
N3roToBUTENS, 3HAK YTBEPXOEHUA Tuna cpeactsa U3MepeHUs N 3aBO-
ACKOro Homepa. Bo3amoxkHa fononHuTenbHas MapknpoBka nopsigKkoBoro
HOMepa — NpUHaANeXHOCTb NpeobpasoBaTenia COOTBETCTBYOLEMY Ka-
Hany M3MepeHus gaHHoro napameTpa.

CocTaBHble 4acTuM TennocyeTymKka, UMeKLLero B3pbiBO3aLLNLLEH-
Hbl€ KaHallbl N”AMEPEHUA, MMEIDT MaAPKUPOBKY B3pPbIBO3aALLNTbI N MNMJIOM-
6|/|pyPOTCFI B COOTBETCTBUA C C—),El, Ha COCTaBHbl€e HaCTW.

1.7.3. Tocne noBepkn nnomMOMpyeTcs KOHTaKTHas napa paspelueHus Moau-
dukaumm kannbpoBo4HbIX NapamMeTpoB TB, a Takke oovH M3 BUHTOB,
ckpennawwmn cydbnok obpaboTkn gaHHbIX. NS 3awnTbl OT HECcaHK-
LUMOHMPOBAHHOIO AOCTyna npwu TPaHCMNOPTUPOBKE M XPaHEHUN MOryT
nnombupoBaTbCA [Ba COEOUHUTENbHbIX BMHTA CO CTOPOHbI JIMLIEBOW
naHenun TennoBbIYUCIINTENS.

1.7.4. Tlocne MOHTaxa M NPOBEPKM (PYHKLUMOHMPOBAHUS TEMNSIOCHETYMKA Ha
obbekTe MoryT 6bITb ONOMOMpPOBaHLI:

- KOHTaKTHad napa pas3peLlieHund MO,D,VI(*)I/IKaLI,I/II/I (byHKLl,I/IOHaJ'IbeIX napa-

meTpoB TB;

- npeobpasoBaTtenn pacxoga M BEHTUNU BavnacHbIX NUMHUI, 0BxoasaLwmx
MNne;

- npeobpasoBaTenu TemnepaTypbl — kopnyc 1T BmecTe ¢ Tpybonposo-
A0M;

- npeobpasoBaTtenu gaBreHnst — BeHTUnNb, oTcekatowmn ML, a npu Heob-
XOOANUMOCTM KpbILLIKA MOHTaXXHON KOPOOBKM 1 KOpnyc AaTymKa.

1.7.5. D,J'IFI 3alnTbl OT HECaAHKUMOHNPOBAHHOIO OOCTyMa npun 3KCcniyataunn
MoryT ObITb OI'IJ'IOM6I/IpOBaHbI ABa CoeaMHUTESIbHbIX BUHTA CO CTOPOHbI
NUUEBOWN NaHenu TENOBbIYNCTIUTENS.
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2. NICNOJNb30OBAHUE NO HASHAYEHUIO

2.1. 3kcnnyaTtauyuoHHbIe orpaHu4YeHus

21.1.

21.2.

2.1.3.

21.4.

2.1.5.

OkcnnyaTtaumsa TCY gormkHa Npou3BOOUTLCS B YCIOBUSX BO3OEWNCT-
BYHOLLMX (PAKTOPOB, HE MPEBbILAKLLMX AOMNYCTUMbIX 3HAYEHUI, OrOBO-
PEeHHbIX B HacToswen /.

KauecTtBO TennoHocuTens (HanuumMe u KOHUEHTpauns B3BECEN, NMOCTO-
POHHUX >XWOKOCTEN M T.M.), @ TaKKe COCTOsiHME TpybonpoBoaoB TENJo-
CUCTEMbI HE OOSMKHbI NPUBOAUTL K MOSIBIIEHUIO OTNIOXEHUN, BANSAIOLLMX
Ha paboTOCNOCOBHOCTb U METPONOrMYECKME XapakTeEPUCTUKN Npeobpa-
3oBaTenen pacxoga, Temneparypbl U/Mnu aaBneHns.

BHUMAHMUE ! [1ns o6ecneyeHunsa pabotocnocobHocTn TCY ¢ anek-
TpomarHuTHbIMK [P B Tennocucteme ¢ yronbHbIM OUNbLTPOM HeobXo-
ANMO CrneauTb 3a UCMPaBHOCTLIO YronbHOro ounbTpa.

HeobxoanMOoCTb 3alMTHOrO 3a3eMsieHnst ONpeaensieTca B COOTBETCT-
BUn ¢ TpeboBaHnamu rnaebl 1.7 «[1paBun ycTponcTBa 3NeKTPOyCTaHo-
BOK» B 3aBMCMMOCTM OT HaMNpPsPKEHUs1 NMUTAHUS U YCITOBUIN pa3MeLLEHNSA
npubopa.

MoHTax ” BbINONHEHWE 3a3eMrieHns GapbepoB MCKpobesonacHo-
CTW 1 BIOKOB UCKPO3ALUNTHBIX AOSKHbI ObiTb BbINOMHEHBI B COOTBETCT-
BUM ¢ 31 Ha B3pbIBO3ALUULLEHHOE WCMNOSIHEHME pacxogoMepa U Ha
BGapbepbl MCKpOHEe30NacHOCTN KaHaNoB U3MepPEHUs TeMMNepaTypbl.

MonHuesawmTta obbekTa pasmeLleHns npubopa, BbINONIHEHHAsA B CO-
OTBETCTBUN C «VIHCTpYKUMEN NO YCTPOWCTBY MOSIHME3aLMTbl 30aHUN,
COOPY>XEHUA W NPOMbILWIIEHHbIX KOMMYHUuKaumny CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MuHaHepro Poccun Ne280 ot
30.06.2003) npepoxpaHseT npnbop OT BbIXOAa M3 CTPOS NPU Hanu4nm
MOJSTHMEBbIX Pa3psa0B.

ToyHas n HagexHas pabota P obecneunBaeTcs nNpu BbINOSIHEHUM B
MECTe UX YCTaHOBKM CneayroLmx yCrnoBuin:

Ha Bxoae 1 Bbixoge NP gomkHbl 6bITb NPAMONMHENHBIE YYacTKn Tpybo-
nposoga ¢ Dy, pasHbeim Dy [P, anvHon B cooTBeTcTBUM C TpeboBa-
Huamn O Ha gaHHbIK TUn lMNP;

- OTCYTCTBME CKOMMEeHMs Bo3ayxa B TpybonpoBoe;

2.1.6.

AaBrieHne TennoHocuTenst B TpybonpoBoae OOMKHO UCKIYaThb raso-
obpasoBaHue;

Tpybonposog npu pabdote TCY Bcerga AomkeH ObITb 3anoSfIHEH XUAOKO-
CTblO (TENNOHOCUTENEM);

HanpPsPKeHHOCTb BHELUHero MarHUTHOrO Nonsd He [OSKHa NnpeBbllaTh
40 A/m.

CKopoCTb NoTOKa TEMNOHOCUTENS B MecTax ycTaHoBkM 1T He gormkHa
npesbiwaTtb 4 m/c. na ncnonb3oBaHus NT Ha Gonee BbICOKMX CKOPO-
CTSIX NOTOKa TpebyeTcs NpUMEHeHWe 3alMTHbIX MIb3 C COOTBETCT-
BYIOLLMMWN XapakTepucTukamu.
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2.1.7. JaBneHne B TpyboONpoBOAE HE OOIMKHO MPEBbIWATL NpeaenbHoe Oo-
nycTMMOe 3HayeHune ansa ucnonbdyemoro N[ gaxe KpaTKOBPEMEHHO.

2.1.8. TpeboBaHmnsa K ycrnoBusiMm akcnnyataumm u BblIOOpYy MecTa MOHTaxa,
npvBeLeHHble B HacToswen Jfl, yunTbiBaloT Hanbonee TunNuyYHble goak-
TOpbI, BAMSOWME Ha paboTy Tennoc4eTYmKa.

Ha oGbekTe akcnnyaTaumm MOryT CylecTBOBaTb UM BO3HUKHYTbL B
npouecce ero akcnnyatauum dakTopbl, He noggaroLlmecs npeaBapu-
TeNbHOMY NPOrHo3y, OLEHKe Ui NPOoBEPKE, U KOTOpble NPOU3BOANTENb
He MOor y4ecTb Npu paspaboTke.

B cnyyae nposiBneHunss nogobHbIX hakTopoB criegyeT HanTu MHoe
MEeCTO 3Kcnnyartauuu, rae AaHHble akTopbl OTCYTCTBYHOT UMM HE OKa-
3bIBAOT BMMSHUA Ha paboTy nagenus.

2.2. Mepbl 6e30nacHOCTH

2.2.1. K paboTte c usgenvem gonyckaetca obcnyxusaroLimin nepcoHan, nsy-
YMBLUMIA SKCNITyaTaUNOHHYO AOKYMEHTaUM0 Ha U3genve n ero cocras-
Hble YacTu.

2.2.2. Mpn nogroToBke M3genust K MCNOMb30BaHWMIO OOSMKHbI cobniogaTtbes
«lMpaBuna TexHU4ecKon JKcnnyaTauumn 3reKTPoycTaHOBOK NnoTpebute-
nen» n «MexoTpacnesble npasuna no oxpaHe Tpyaa (Mpasuna 6e30-
MacHOCTW) NpU IKCNnyaTaumm aNeKTpOyCTaHOBOKY.

2.2.3. lNpwn npoeaeHumn pabot ¢ TCyY onacHbIMN dhakTopamMm ABMSKOTCS:

- NepeMeHHoe HanpsXeHne ¢ OeMCTBYIWMM 3HadeHnem o 264 B yac-
Totom 50 lNy;

- faenexwne B Tpybonposoge o 2,5 Mla;
- Temnepartypa TennoHocutens (tpybonposoga) oo 180 °C;

- NMHble haKTopbl, CBA3aHHbIE CO cneundukon n npodunem obbekTa yc-
TaHOBKM M34enns, B TOM Yucrne — BO3MOXHOCTb HanuMunsa B3pbiBoOnac-
HOWN 30HbI.

Mpn npoBeaeHnn paboT crnegyeT PyKOBOACTBOBATLCHA NpaBuiamu
N Hopmamu TpeboBaHMn NO Be30NacHOCTU BbIMOSTHEHNSA PaboT Ha KOH-
KpeTHOM obbekTe.

2.2.4. 3anpelyaetca ucnonb3oBaTtb anekTpomarHuTHble [P npu gaeneHvn B
Tpybonposoge 6onee 2,5 Mla.

2.2.5. B npouecce paboT No MOHTaxy, NyckOHanagke WM pemoHTy Tenso-
cyeTyMKa 3anpeLLaeTcs:

- NPOM3BOAUTL MOAKMOYEHUS K NPUBOPY, NEPEKIIOYEHNST PEXKUMOB UMK
3aMeHy 311eKkTpopaano3/IEMEHTOB NPU BKITIOYEHHOM NUTAHWK;

- NPOM3BOAUTL 3aMeHy COCTaBHbIX YacTel TennocyeTynka A0 MOMHOro
CHATUS OaBneHus Ha ydacTke Tpybonposoaa, rae npoussoasaTcs pabo-
Thl;

- MCMOMNb30BaTb HEWUCNpPaBHbIE ANEKTPOPaAaMONpPMOOpbI, ANEKTPOUHCTPY-
MEHTbI NMMB0 6e3 NoAKNIYEHNS UX KOPMNYCOB K Marnctpanu 3aluTHOro
3a3eMrnieHmns (3aHyneHus).
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2.2.6. PaboTbl BO B3pbIBOONACHbIX 30HAaX HEOBXO4MMO BECTU C y4eTOM Tpe-
6oBaHui rnaebl 7.3 «[lpaBun yCTpOMCTBa 3NEKTPOYCTAHOBOK», rNaBbl
3.4 «[MpaBun TEXHNYECKOM IKCMNyaTaumm 3NEeKTPOyCTaHOBOK NoTpebu-
Teneny, JKCNayaTaunoHHOMW AOKyMEHTauuen Ha B3pblBO3alUULLEHHOE
ncrnonHeHne pacxogomepoB «B3JIET MP» n Gapbepbl nckpobesonac-
HOCTK TepmonpeobpasoBaTenen.

2.3. NMNopgroTtoBKa K UCnonb30BaHUIO

2.3.1. MoHTaxx TC4 porkeH NpoOBOAUTBCA B COOTBETCTBUN C OOKYMEHTOM
«Tennocyetunk-pernctpatop «B3JIET TCP-M». UcnonHeHnne TCP-027.
NHcTpykums no moHTaxy» B76.00-00.00-27 UM, a Ttakke 3[1 Ha BXxo-
Adwme yctponctea. MoHTaX JOMKeH NpoBOAMTLCA crneunanm3npoBaH-
HOM OpraHu3auuen, UMeWen NpaBo Ha BbINOMHEHWE OAaHHOro Buaa
paboT, Nnbo npeacTaBUTENS MU NPEANPUATUSA-U3TOTOBUTENS.

2.3.2. Mpn nogrotoBke n3genus K MCnonb30BaHUKD AOIHKHO ObiTb MPOBEPEHO:

- npaBunbHoCTb ycTaHoBku MNP, MT n N[ B cooTBETCTBMM C BblIOpaHHLIM
anroputmom pabotbl TC4y. CooTBeTcTBME NpeobpasoBatens HoMepy
TOYKM U3MEPEHNA OaHHOro napamMmeTpa MOXHO MPOBEPUTb MO MOAKM0-
YEHUID K COOTBETCTBYIOLLEMY 3fIEMEHTY Ha KOMMYTaUMOHHOW nnaTe.
Cxema nogkntoveHna TCy n pasmelleHne 3NeMeHTOB KOMMyTauun Ha
mMoaynsix TB npuBegeHbl B UHCTPYKLMM MO MOHTaXY;

- HanM4ue npm Heob6xoANMOCTM 3aLUTHOrO 3a3emMrieHunst (3aHynenus) TB;

- NPaBUNbLHOCTL MONOXeHUs BeHTunen, otcekatowmx MNP un ML (oHwm
AOIMKHbI ObITb B MOMOXEHNN «OTKPLITO®);

- NpaBUNbHOCTbL YcTaHoBKM MNP B COOTBETCTBUM C HanpaBrieHMeM NoToka
TennoHocuTens B Tpybonposoae;

- Hann4ne " cooTBeTCTBME HalNpAXeHUd nNMTaHnAa TenriocHeTymnka mn co-
CTaBHbIX YacTen Tpe6yeMbIM TEXHNYECKNM XapaKTepUCTUKaMm,

- NogknYeHne aononHuTensHoro obopyaoBaHus (KomnbtoTepa, Mmogema
W T.0.) B COOTBETCTBUN C BbIOPAHHOW CXEMOMN.

2.3.3. Tennocyetunk «B3JIET TCP-M» npu nepBoM BKMHOYEHUN MW nocne
ANUTENBHOrO NepepbiBa B paboTe roToB K aKcnnyaTtaumm (npu oTcyTCcT-
BMM OTKA30B M HELUTaTHbIX CUTyauui B cucTemax) nocne:

- 30- MMHYTHOrO Nporpesa Pacxo4OMeEpPOB;
- 30- MMHYTHOW MPOMbIBKM 311EKTPOMArHUTHbIX [1P NOTOKOM XMUOKOCTH;

- MOSMHOro npekpaweHns AUHaAMUYECKUX rmapaBinyecknx NpoLeccoB B
TpybonpoBoae, CBA3aHHbIX C perynmpoBaHMeM MoToka TENSIOHOCUTENS
(paboTbl Ha TpybonpoBoAe CO CNMBOM TEMSIOHOCUTENS, NepeKpbiThe
NMoTOKa TEeNMOHOCUTENS U T.M.).
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2.4. NMopsapok paboTbl

241.

24.2.

243.

Mocne BkntoveHus npubopa Ha gucnnee nHauumpyetcs nHdopmMmaums
o npubope n Bepcum nporpammMHoOro obecneyeHusi, 3aTeM — nHpopma-
LUMsa O MPOXOXOEHUN HayanbHOro CamoKOHTponst npubopa. Mo 3aBep-
LUEHNI0 CaMOKOHTPONSA Ha gucrnnee oTobpaxaeTcss OCHOBHOE MEHIO.
BBeadeHHbIM B aKcnnyaTauuio TennocyeTymk paboTaeT HenpepbiBHO B
aBTOMaTU4YECKOM pEXUME.

PaboTa nonb3oBaTtens ¢ TENSIOCYHETYNKOM MOXKET OCYLLEeCTBNATbCA
nmbéo ¢ NOMOLLbIO KrnaBuatypbl U gucnnesd, NMBO C MOMOLLbIO nepco-
HaJIbHOIro KOMMnbloTEpPA.

CuntbiBaHME TEKYLMX 3HAYEHUN U3MEPSIEMbIX NMapameTpoB, a Takxke
COAEPXKMMOro apXxMBOB W >XypHana OenCTBUI onepaTopa MOXET OcCy-
wectenatecss ¢ gucnnea TCu, a Takke no umHTepdencam RS-232,
RS-485 nnu Ethernet.

BHUMAHUE! Ha gucnnee XKW moxeT HabnogatbCst HEYCTONYM-
Bag MHAMKAUMA TeKyLlero 3HayeHus pacxofa B CrnyyYyae W3MeHeHWNn
pacxoga, CBsi3aHHbIX C MYyCKOM, OCTAHOBOM WS  PErynnMpoBKON MOTOKa
TENNOHOCUTENS, a TakKe MPU 3HAYEeHMM pacxoda HWXKE HauMEHbLUEro
ansa mncnonb3dyemoro tuna [NP. HeycToMymMBOCTbL MHAMKALMKM pacxopa
Npu PeskUx M3MEHEHUAX UMW ManblX 3HAYEHUsIX pacxoda CBA3aHbl C
nepunogom o6paboTknm uHOpMauuKM, BbIBOAMMOW Ha AUCNNERN, U He
BNusieT Ha paboTy cyeTynKoB o6bemMa TeNNOBbIYUCTIUTENS.

Onsa dopmmpoBaHMs OTHETOB BO3MOXHO MCMOSIb30BaHUE TOMbKO TeX
ApPXMBHbIX AaHHbIX, KOTOpble 3anncaHbl MO UCTEYEHMUIO KaneHOapHbIX
CYTOK C MOMeEHTa nocnegHero nepekntoyveHns n3 pexmma CEPBUC B
pexxum PABOTA.
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2.5. Bo3MOXHble HEUCNPaBHOCTU

2.5.1. B npouecce (pyHKUMOHMPOBaHUS TensiocHeTymka npon3BoguTca amar-
HocTuka coctosHua TB, MNP, MNT v MN4. ®akT BO3HNKHOBEHUS HEUCNPaB-
HOCTU OTOobpaxaeTca B CroBax COCTOSAHUSI KaHaroB U TEnmocUCTEM
(MpwunoxeHune B).

2.5.2. Npn BO3HMKHOBEHUM OTKa3a JaTyMka B MEHIO COOTBETCTBYHOLLEN TOYKM
namepeHnsa pagom ¢ obosHayeHMeM napameTpa nosiIBUTCA Haanucb
OT1Ka3 gaT4ymKa, a B cTpoke OTKa3sbl A4aTYUKOB BbICBETUTCS 0603HaYe-
HWe oTkasaBwero gatyuka: P — pacxoga; T — Temnepatypsbl, [ — oas-
neHus.

O,D,HOBpeMeHHO B CoBax COCTOAHNA COOTBETCTBYHOLLUNX MEHIO Ka-
Han n Tennocucrtema NosIBATCA OTMETKN O HaNM4Mm oTkasa.

2.5.3. Npn BO3HUKHOBEHMU COOSA NMOO OTkKasza B pabote TC4 Heobxoammo
ANS NPOBEPKM NMPOU3BECTM nepesanyck npubopa nyTem KpaTKOBPEMEH-
HOro OTKMNIOYEHUS MNTaHUS.

2.5.4. lNpn oTkase O0OHOro M3 OaTyMKOB cornacoBaHHou napbl MNT gomkHa
npon3BoAMTLCA 3ameHa obounx npeobpasoBaTenen cornacoBaHHoOM na-
pbl.

2.5.5. MNpu otcyTCcTBUMN CBEYEHUS nHaukaTopa Ha TB Heobxoanmo npoBeputb

HanMume HanpsbkKeHus NUTaHuMs NMOO 3aMeHUTb NPeaoXpPaHUTENb HO-
muHanom 1,0 A Ha 3agHen cTeHke MoayNs U3MepuTens.

2.5.6. Ecnu pgeiicteus, npeanpuHSTble B COOTBETCTBUMN C YKa3aHHbIMU BbILLIE
pekoMeHAaunsiM1, He NPUBENN K BOCCTAHOBIIEHUIO HOpMaribHoW pabo-
Tbl U3Oenus, cneayet obpaTUTbC B CEPBUCHbIN LEHTP (PerMoHanbHoe
npeacTaBUTENbCTBO) UIN K M3rOTOBUTENIO M3OENNS.
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3. TEXHUWYECKOE OBCITYXXUBAHUE

3.1. BBeeHHbIN B 3KChnyaTaumio TenrocHeTYMK peKkoMeHayeTcs noasep-

ratb Nepnoany4eckomy OCMOTPY C LiENb KOHTPOIS:
paboTtocnocobHocTu TCy;
HanNU4nsl HaNPSYKeHNs NMUTaHUS;

cobnogenunsa ycnosumn akcnnyataumm TCY M ero COCTaBHbIX YacTewn
(NP, 1T, Na);

Hynsa MN[0 B cooTBeTCTBUM C ero JM;
HaAEeXHOCTM AMNEKTPUYECKUX N MEXAHNYECKNX COeOUHEHWI;

NPaBUNbHOCTM MONOXEHNA 3adBuKek, oTcekatowmx [N, n BeHTMNen
©annacHbIx nuHun IMNP;

- OTCYTCTBUS NOBPEXAEHNN COCTaBHbIX YacTen TCu.

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

3.2. HecobntogeHune ycnosuin akcnnyatauyum TCY B cOOTBETCTBUKN C Tpebo-

3.3.

BaHMsIMK HacTosilero PO mMoxeT npuBecTu Kk oTkasy npubopa mnu npe-
BbILLEHWIO JOMYCTMMOrO YPOBHS MOMPELUHOCTN N3MEPEHUN.

BHelwHne noBpexaeHust Takke MOryT MPUMBECTM K MPEBbILLEHMIO
[I0NYCTUMOrO YPOBHS1 MOrPELLHOCTM M3MepeHuii. Mpun NosiBNeHnn BHeLL-
HUX MOBPEXOEHWUN M3Oenus Unu kabens NuTaHusl, cBA3N HeobGXxoaumo
06paTUTLCA B CEPBUCHbLIN LIEHTP UKW pernoHarnbHoe nNpeacTaBUTeNbCT-
BO A1 ONpeAeneHnsl BO3MOXHOCTU ero AarnbHenLen aKkcnnyaTauum.

Hannume HanpsbkeHus nutanHma TCu onpegenseTrca no Hanuyuio
cBeyeHus naHenu gmcnnes. PabotocnocobHocTb npubopa onpenens-
eTca No coaepXaHuto nHaukaumm Ha gucnnee TB. Bo3amoxHble Heuc-
npaBHOCTU, nHanumpyemble TCu, ykasaHbl B MpunoxeHun B.

B TC4 B crnoBe COCTOSIHMSI KpOME OTKa30B (OUKCUPYHOTCHA TaKKe He-
WwraTtHole cutyaumn. lNog HewTaTHOW cuTyauuen (HewwTaTHbIM pPeXu-
MOM TENSIOCUCTEMbI) MOHMMAETCS CUTyauus, Npu KOTOPOWN OBHapyXu-
BaeTCAd HECOOTBETCTBME 3HAYEHUN U3MEpPSiEMbIX MNapameTpoB HOp-
ManbHOMY pexuMy ¢YHKLMOHMPOBaHUA Tennocuctembl. [lpy atom
Bpems paboTbl B HEWTATHOM CUTyauumn UKCMpyeTcss He3aBUCUMO OT
BpemMeHn ocTtaHoBa TCY B gaHHOW cCUCTEME AN OAHHOro Buaa He-
LWITAaTHOW CUTyauun Kpome crnyyasi, korga B kadectse peakuum Ha HC
3agaHo MNMpocTon cucrtemsoil.

3.4. B npouecce akcnnyaTtaumm TCY He pexxe ogHOro pasa B rog Heobxogu-

MO MpOBOANTb NMPOMOUNAKTUYECKMI OCMOTP BHYTPEHHErO KaHana npe-
obpasoBaTtens pacxoga Ha Hanuume 3arpsi3HEHUN U/UAN OTIIOXKEHUN.
[onyckaeTca Hanuumne fnerkoro pbiKeBaToro HaneTta, KoTopbI Npu Npo-
Be4EHUN NPOMNAKTUKA OOSMKEH CHUMATbLCS C NMOMOLLbI YNCTON MSr-
KOW BEeTOoLUN, CMOYEHHON B BOJe.

Mpn HanNW4UK 3arpsa3HEHU N OTIIOXKEHUI OPYroro Buaa unm nx cy-
LLIEeCTBEHHOM TOMLWMHBI HEOBXO4MMO NMPOU3BECTU OYUCTKY NOBEPXHOCTU
[P n oTnpaBuTb Npnbop Ha BHEOYEPELHYIO NOBEPKY.
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3.5.

3.6.

3.7.

Hanuune 3arpsasHeHu Ha NOBEPXHOCTWU, KOHTAKTUPYIOLLEN C Ter-
noHocuTenem, cBngeTensCcTByeT O Hey4OBNEeTBOPUTENbHOM COCTOSIHUM
CUCTEMbI TEMMOCHABXEHUS.

B npouecce akcnnyataumm Heo6xoaAMMO crneauTb 3a TeM, YTOObI KaHan
nepegayv gaenexusa ot Tpybonposoaa k N[ He 3acopsncs n B HEM He
661110 Npobok rasa. C aTon Lenbio 3NeMeHTbl KaHana nepegadv gasne-
HUSi pekomeHayeTcs Nepuoamnyeckn nNpoayeBaTb, a TakkKe CTpaBnNMBaTb
13 HUX Bo3ayx. [lepmoanyHocTb Takmx paboT ycTaHaBnMBaeTcs noTpe-
GuTenem B 3aBUCUMOCTU OT YCITOBUIA SKCMyaTaLmu.

Mpn MOHTaxe M gemoHTaxe anemeHToB TCY HeobXoouMoO PyKOBO-
ACTBOBaTbCA  OOKYMeHTOM  «Tennocyetyuk-pernctpatop «B3JIET
TCP-M». WcnonHenna TCP-027. WHCTpyKUMS NO  MOHTaxy»
B76.00-00.00-27 M, a Takke 3[] Ha cocTaBHbIE YacCTW.

OtnpaBka npubopa ons npoBeneHUs NOBEPKN NMMOO peMOoHTa OOSKHa
npom3BoaMTLCA C nacnoptoM npubopa. B conpoBoanTenbHbIX OOKY-
MeHTax HeobGXoAMMO YKa3blBaTb MOYTOBbIE PEKBU3UTLI, TenedgoH u
dakc oTnpaBuTens, a Takke cnocob n agpec obpatHon goctasku. [pu
OTnpaBKe M3rOTOBMTENIO HA PEMOHT COCTaBHOM 4acTu, BXoOsLWEN B
komnnekt TC4, Heob6xoQMMO yKkasbiBaTb 3aBOACKOM HOMeEp TensnocyeT-
ymka.
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4. YIMTAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

4.1. TennocyeTymKk YynakoBblBaeTCA B WHOMBUAYaANbHYH Tapy KaTeropuu
KY-2 no TOCT 23170 (SWwmK 13 roppmpoBaHHOro KapToHa).

MpucoeamHUTenbHas apmaTtypa MocTaBnsieTcs B OTAENbHOW Tape
pOCChINbi0 UK B cbope Ha OauH UM HECKONbKO KOMMNekToB TCu.

4.2. TCY OOmMKEH XpaHUTBLCSA B YNaKoOBKE M3rOTOBUTENS B CyXOM OTaninBae-
MOM MOMELLEHUN B COOTBETCTBMM C YCNOBUAMMU XpaHeHus 1 cornacHo
FOCT 15150. B nomeweHnn ans XpaHeHUst He OOMKHO ObiTb TOKOMpPO-
BOASALLEN MbINK, NAPOB KUCIOT, LWEeNoYen, a Takke rasoB, Bbi3bIBaKOLNX
KOPPO3M1IO 1 paspyLUaloLLnX N30NALMIO.

TennocyeTunk He TpebyeT cneumanbHOro TEXHUYECKOro 0BCHYXK-
BaHWS NPY XPaHEHUN.

4.3. Tennoc4yeTymk MOXET TPaHCNOPTUPOBATLCH aBTOMOOUIBbHBIM, PEYHbIM,
)Kene3HO4OPOXHbIM M aBMALMOHHBIM TPaHCNOPTOM (KpoMe HerepmeTu-
3MPOBaHHbIX OTCEKOB) NPK COBNOAEHUN CNeayoLWMNX YCNOBUIA:

- TPAHCMOPTMPOBKA OCYLLECTBIAETCA B 3aBOACKOW Tape;

- OTCYTCTBYET NpsAMOE BO3OENCTBUE BNaru;

- TemnepaTtypa He BbIxoauT 3a npegensl ot muHyc 30 go 50 °C;
- BNaXXHOCTb He npesbiwaeT 95 % npu Temnepatype o 35 °C;

- Bu6paumsa B guanasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm mnm
yckopeHuem o 49 M/C?;

- yAapbl CO 3Ha4YeHUeM MMKOBOro yckopeHust Ao 98 M/C?;

- YNOXEeHHble B TpaHCNopTe nsgenus 3akpenneHsl Bo nsbexaHve nage-
HUS U CoyLapeHun.
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5. METOOUKA NMOBEPKH

Tennocyetunk «B3JIET TCP-M» npoxoguT nepBuYHYIO MOBEPKY
npv BbINyCKe M3 NPOU3BOACTBA WM MOCIEe PEMOHTa, Nepuogmyeckne — B
npouecce akcnnyataumn. NoBepka NpoBOAUTCHA B COOTBETCTBMM C Ha-
cTosiLLEeN meToankon, yTeepxxgeHHon ' CU &Iy BHUUP.

MexxnoBepo4yHbIN MHTepBan — 4 roaa.
5.1. Onepauuu noBepkKkn

5.1.1.MNMpwn npoBeaeHnn NoBepkn OOMKHbI OblTb BbIMNOMHEHbLI ONepauuu, yka-
3aHHble B Tabn.4.

Tabnuua 4
MMyHKT Onepauuu, nposoguMble nNpu
HanmeHoBaHune OI'Iean,I/I17I LOOKYyMEeHTa AJaHHOM BUOE NOBEPKU
Nno NnoBeEpKe nepBmnYyHasn nepuognyeckas
1. BHeWwHun ocmoTp 5.7.1 + +
2. Onpo6oBaHue 5.7.2 + +
3. Onpegenenne norpewHoct TCY npu ns-
MepeHun obbema (Macchbl) U cpegHero
06beMHOro (MaccoBoro) pacxoga 5.7.3 + +
4. OnpepeneHuve norpewHocTn TCY npu 13-
MepeHUn TemnepaTypsbl 574 + +
5. Onpegenexne norpewwHoct TCY npu ns-
MepeHUN gaBneHus 57.5 + +
6. OnpegeneHue norpeltHocTn TCY Npu nUs-
MepeHMM KONU4ecTBa TENOBOW 3HEPrumn
1 TENNTOBOWN MOLLHOCTU 5.7.6 + +

5.1.2. lNoBepka TCY MOXET BbIMNOMHATLECA METOAOM HENOCPEACTBEHHOIO Crn-
YeHUs UM UMUTaUMOHHBIMK cnocobamu. [lonyckaeTcs NpoBOAUTb
nosepky TCY No3nemMeHTHO.

5.1.3. loBepka mameputenbHbix nNpeobpasoBaTenen, BXOAAWMX B COCTaB
TCu n 3apernctpmpoBaHHbIX B [[OCyJapCTBEHHOM peecTpe CpeacTB U3-
MEpPEHNN, MOXET BbINOSTHATLCS B CPOKU U MO MeToAMKaM, YCTaHOBMEH-
HbIM B HOPMaTUBHO-TEXHUYECKON LOKYMEHTauun Ha aTn npeobpasosa-
Tenu.

5.1.4. Mo cornacoBaHuio ¢ opraHamn PoccTtaHaapTa nosBepka MOXeET MpoBO-
OUTbCS MO COKpalleHHoU nporpamMmme. Npu 3ToM norpeLwHocTb namepe-
HUS OTAENbHbIX MapamMeTpPoB MOXET He onpenenaTbCs.

5.1.5. OonyckaeTtca nosepATb TCY (KaHanbl U3MepeHUs OTAerbHbIX napa-
MeTpOB) He B MNOMHOM AuanasoHe NacrnopTHbIX 3Ha4YeHU NapaMeTpos,
a B 9KCnnyataunoHHOM amanasoHe (B T.4. B cooTBeTCcTBUM C «[1paBu-
namu y4veta TENMOBOW 3HEPrum 1 TENnrOHOCUTENSA») U TOMbKO MO UC-
nonb3yembIM KaHanam BbiBoAa nHdopMauuu.
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5.2. CpencrtBa noBepku

5.2.1. lpn npoBegeHUM NOBEPKM MNPUMEHSIETCA creayloliee MnoBepoyHoe
obopyaoBaHue:

1) cpencTBa n3amepeHusi U KOHTPONS:

- YCTaHOBKa MOBEPOYHAs ANSA MOBEPKM METOAOM M3MepeHnsa obbema,
pacxoga unm maccbl C npegenamm OTHOCUTENbHOW MOrpeLlHoOCTU He
bonee 1/3 npegena gonyckaeMon OTHOCUTENBbHOM MOrpeLlHoCTN n3me-
peHus noBepsemMoro npeobpasoBaTens pacxoaa;

- marasuH conpotmenenun P 4831, TOCT 23737, npenenbl Aonyckaemo-
ro OTKNoHeHua conpoTusnerHuns +0,022 %;

- TepmomeTpbl FOCT 13646: ananasoH ot 0 go 100 °C, abcontoTHaga no-
rpewHocTb He Bonee + 0,02°C; gnanasoH ot 100 go 200 °C, abcontoT-
Has norpeLluHocTb He 6onee + 0,1 °C;

- KOMMNaKTHbIM TemnepaTypHbii kanubpatop TC-180, anana3oH OT MUHYC
40 po 180°C, oTHOCUTENbHAsA NOrPEeLIHOCTb BOCMNPOM3BEAEHUS TeMne-
patypbl + 0,06 %;

- BonbT™MeTp B7-43 Tr2.710.026 TO, anana3soH ot 10 mkB go 1000 B, ot-
HocuTenbHaa norpewHocTb + 0,2 %;

- komnriekc nosepodHbin «B3JIET KIMWU» TY 4213-064-44327050-01
(B64.00-00.00 TVY);

- yactotomep Y3-64 [JI1 2.721.066 TY, ananasoH ot 0 go 150 Ml'u, oT-
HocuTenbHas norpewHocTtb + 0,01 %;

- UCTOMHMK MUTaHUA noctosiHHoro toka b5-49, gmanasoH ot 0,001 go
1 A, HecTtabunbHocTb + 0,005 %;

- kanubpartop gasnenna PM110PIC, gnanasoH ot 0 go 2,0 Mla, oTHoCK-
TenbHas norpeLuHocTb BocnponsseaeHna gasnenms + 0,05 %;

2) BcrnomorarternbHble YCTPOUCTBa:

- Tepmoctatbel no [OCT 6709, 3anonHeHHble BOAOWM UAW  nonnme-
TuncunokcaHoson xuagkocteto no [OCT 13032, HecTabunbHOCTb
TemnepaTypbl B paboueii kamepe He Gonee 3-10° K;

- reHepaTtop umnynbcoB [5-88 B3.264.117 TY, yactota ot 1 'y Ao
1 MlMu;

- ocumnnorpad C1-96 2.044.011 TY;
- IBM- coBmecTtumbin MNK.

5.2.2. [lonyckaetca npumeHeHue apyroro obopyaoBaHus, npubopoB U yCT-
POWCTB, XapaKTEPUCTMKN KOTOPbIX HE YCTYNatoT xapakTepuctukam obo-
pyaoBaHua 1 Npubopos, npuBeneHHbIX B N.5.2.1. Mpu otcyTtctBumn 060-
pyooBaHNA M NpubopoB C XapaKTepUCTUKaMu, He yCTynarwwmMn yka-
3aHHbIM, NO COrnacoBaHWIO C NpeacTtaBuTenemM opraHa PocctaHaapTa,
BbINOJSTHSAIOLErO MOBEPKY, OONYyCKaeTcs npumeHeHne obopynoBaHUA u
NpubopoB C XxapakTepPUCTUKaMKN, 4OCTATOYHLIMWU ANSA NOMyYeHnsa 4OCTo-
BEPHOro pesyrnbTaTa NnoBepKu.

5.2.3. Bce cpenctBa n3MepeHus U KOHTPONA OOSMKHbl OblTb MOBEPEHbI U
nMeTb OEeNCTBYOLME CBUAETENbCTBA UMM OTMETKN O MOBEPKE.
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5.3. TpeboBaHusa Kk kBanudunkauum nosepurtenen

K npoBeaeHnto namepeHunn npm noBepke n obpaboTke pesynbLTaToB
N3MepeHnin aonyckarTCca Nuua, atTecToBaHHbIE B Ka4ecTBe nNoBepute-
newn, n3y4mBLLME IKCMIyaTaUMOHHYIO OOKYMeHTaumio Ha TCY n cpeact-
Ba MOBEPKWN, MMEILLME OMbIT NOBEPKM CPEACTB M3MEPEHUI pacxopa,
ob6bema XnakocTn u NpubopoB yyeTa Tenna, a Takke npowlewme nH-
CTPYKTaX Mo TexHuke 6e30nacHOCTU B yCTaHOBIIEHHOM NOpsiaKe.

5.4. TpeboBaHuA 6e30NacHOCTH

5.4.1. MNpn npoBegeHun NOBEPKM OOMMKHbI cobntogatbca TpeboBaHus 6e30-
NacHOCTU B COOTBETCTBUMU C «[1paBunamm TEXHUYECKOW 3KChnyaTaumm
3MNeKTPOYCTaHOBOK noTpebutenen» n «MexoTpacrneBbiMi npaBunamm
no oxpaHe Tpyaa (MNpasunamm 6e30nacHOCTM) NpU 3KCNNyaTaumm anek-
TPOYCTaHOBOKY.

5.4.2. MNMpun pabote c m3ameputenbHbiMM Npubopamm M BCNOMOraTesnbHbIM
obopygoBaHMeM [OmKHbI cobniogatbca TpeboBaHua 6Ge3onacHoCTw,
OrOBOPEHHLIE B COOTBETCTBYHOLLUMX TEXHUYECKMX ONMUCAHUAX N PYKOBO-
ACTBax Mo aKcniyataumm.

5.5. YcnoBusi noBepku
Mpn npoBegeHMn NOBEPKM OOMKHbI cobnogaTbcsa cnegyowme yc-
nosus:
- Temnepartypa okpyxatowiero Bo3gyxa ot 15 go 40 °C;
- Temnepartypa nosepoyvHomn xuakoctn ot 5 go 90 °C;
- OTHOCUTENbHAA BNaxHocTb Bo3ayxa oT 30 go 80 %;
- aTMocepHoe gasneHue ot 86,0 go 106,7 kla;

- BHELUHWE 3MNEKTPUYECKMEe M MarHUTHbIE NONsi HanpsXKeHHOCTb He 6o-
nee 40 A/wm;

- npu nuTaHum TCY OT ceTn NepemMeHHOro Toka:
- HanpsbkeHne nutanus ot 187 o 242 B;
- yacTtoTa nuTtarulen cetn ot 49 go 51 Iu.

MpumevaHve. [onyckaeTcsi BbiNOSHEHWE NMOBEPKU B paboymx yc-
NOBMAX 3KCMyaTauum TennocyeTymka npy cobniogeHun tpeboeaHuin k
YCrOBUSIM 3KCNNyaTaLMm NoBepoOYHOro ob6opyaoBaHus.

5.6. MogroTtoBka K NnoBepke
5.6.1. MNepen npoBegeHNeM NOBEPKN AOSMKHbI ObiTb BbINOMHEHbI CneayoLwme
noarotToBuTenbHbIE paboThl:

- MpoBepKa HanuMunsa noBepoYHOro obopyaoBaHUA B COOTBETCTBUM C
n.5.2 HacTosLLEero pykoBoaCTBa;

- MPOBEpKa HanM4umsa AENCTBYIOLWMX CBUOETENBCTB UM OTMETOK O NOBEpP-
Ke CpeacTB U3MEPEHMS N KOHTPOTS;

- MpoBepKa Hanuyus nacrnopta ¢ OTMETKOM OTAena TEXHUYECKOro KOH-
Tpons dupmbl «B3JIET» Ha noBepsembin TCY M TOBApHOro 3Haka
dupmbl «B3JIET» Ha aTukeTke TCuy;
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- NpoBepka cobnoaeHns ycrnosun n.5.5.

5.6.2. Nepen npoBegeHMeEM NOBEPKM OOMKHA OblTb NPOBEAEHa NOArOTOBKA K
paboTe kaxgoro npubopa, BXoaswero B COCTaB NOBEPOYHOro obopy-
AO0BaHus, B COOTBETCTBMM C €r0 MHCTPYKLUMEN MO IKCNyaTaumm.

5.6.3. lNepen npoBeaeHnem nNoBepkn AOMKHA ObiTb cobpaHa COOTBETCTBYHO-
was nosepoyHas cxema. [Mpu npoBedeHWM NOBEPKM METOLOM Heno-
CPEACTBEHHOIO CnnMyeHnss cobupaeTcss cxema B COOTBETCTBUM C
puc.[].1. MNMpn npoBegeHNN NOBEPKN UMUTALIMOHHBLIM cnocobom cobupa-
eTcs cxema B cooTBeTcTBUM ¢ puc.[.2.

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

nAa.
NPUMEYAHUA.

1. MNpu noBepke n3MepUTENbHbIX KaHanoB LOMYCKaeTCa BMECTO MepBUY-
HbIX npeobpasoBaTenen MoaknYaTb COOTBETCTBYHLUME UMUTATOPLI
unu BBoauTb B TCY 3Ha4YeHNs napameTpoB TEMNNIOHOCUTENS NPorpaMmm-
HbIM cnocobom.

2. NoBepky oonyckaeTcs BbIMOMHATbL NOKaHaNbHO.

3. NMoBepka MOXET BbINOMHATLCA B PEXUME HacTpOMKn u noBepkn TCu.
Kananbl nameperns n gyHkuumn TCH, He cBA3aHHbIE C NOBEPAEMbIM Ka-
Hanom (nosepsieMon yHKLUMEN), MOTYT OTKNOYATbLCA.

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

5.7. NpoBeageHue NnoBepKu

5.7.1. BHewwHun ocmoTp

Mpwn NpoBeAeHUN BHELIHErO OCMOTpa AOJMKHO ObiTb YCTAHOBMEHO
COOTBETCTBUE BHelLHero Bnaa TCy cnegyowmm TpeboBaHmsaM:

- Ha COCTaBHble YacTu TennocyeTymka [OMkKHblI BbiTb HAaHECEHbl 3aBo-
[ICKNe HoMepa;

- KOMMMEeKTHOCTb Tennoc4yeT4nka goinKHa COOTBETCTBOBATb yKa3aHHOl7I B
nacnopTe;

- Ha (pyHKUMOHanNbHbIX B6510Kax He AOMKHO BbITb MEeXaHUYeCKNX NOBpPEX-
AEHUN N OedeKTOB NOKPbITUA, NPENSATCTBYIOWMX YTEHUIO Hagnucen n
CHSITUIO OTCYETOB NO UHAMKATOPY.

TCu, 3abpakoBaHHbLIN NPU BHELLHEM OCMOTPE, K MOBEPKE He Jonyc-
KaeTcs.

Mo pesynbTatam ocMOTpa AernaeTcs OTMeTKa O COOTBETCTBUW B
npotokore (Mpunoxexve [).

5.7.2. OnpoboBaHue

5.7.2.1. OnpoboBaHne gonyckaeTcs NPOBOAUTb B OTCYTCTBUWM NpencTaBUTEnNs
opraHa PoccTtaHgapTa.

OnpoboBaHne gonyckaeTcsi NPOBOANTL MOKaHAamNbHO.
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Mpu onpo6oBaHMK NPOBEPSIETCS HANUYNE UHAMKALMN N3MEPSIEMbIX
N KOHTPONMpYeMbIX NapaMeTpoB, KOMMYHWKALMOHHOW CBSI3U C Nepco-
HanbHbIM KOMMNbLIOTEPOM, CUFTHANOB Ha BbIXO4aX.

Mpn nogaye Ha namepuTerbHble KaHanbl TCY BO3gencTBun, co-
OTBETCTBYHOLUUX U3MEPSEMbIM napamMeTpaM, AOMKHbI N3MEHATbCS CO-
OoTBeTCTBYylOLWME NokazaHna TCY, B TOM 4yucrie 3Ha4YeHUa CUrHanos Ha
NHPOPMALMOHHBIX BbIXOAAX.

NMPUMEYAHUE. lMNMpu onpobosaHnn TC4 npoBepka nNpovM3BOaMTCS
Nno UMEKLLNMCHA NHPOPMALMOHHBLIM BbIXO4aM.

Mo pesynbTatam onpoboBaHNA genaeTcs OTMeTKa O COOTBETCTBUM
B npoTtokone (Mpunoxexwne [1).

5.7.3. OnpegeneHune norpewHoctn TCY npu namepeHun obvema (mMacchbl) u
cpeaHero o6bemMHoro (MaccoBoro) pacxoga

5.7.3.1. OnpepenexHne oTHocuTenNbHON norpewHocTn TCY npu namepeHumn obb-
emMa (Macchbl) 1 cpegHero o6 beMHOro (MaccoBOro) pacxoga TensoHoCU-
Tenst METOAOM HEMNOCPEACTBEHHOIO CIIMYEHNS.

OnpepeneHuve norpewHocTn TCY BLINOSTHAETCA NPU TPEX 3HAYEHU-
ax pacxoga: 1,1-Quamm, 0,2:Quaves, 0,5-Quane NMMOO B COOTBETCTBUM C Me-
TOAMKOWM MOBEpPKN Ha npeobpasoBaTtenb pacxoda, BXOAALMA B COCTaB
TCuy. Pacxopn ycrtaHasnueaeTcsa ¢ gornyckom = 10 %. BeinonHaetca no
OZIHOMY U3MEPEHUIO NPU KaXXOOM 3HaYeHUN pacxoaa.

MuHUManbHO HEOBXOANMMOE KONMYECTBO XNOKOCTU, NPONycKkaeMom
yepes3 1P npn ogHOM M3MepeHUWn, onpeaensieTcsd TEXHUYECKUMU Xa-
pakTePUCTMKaMMN NMOBEPOYHON YCTAHOBKM N AOSMKHO ObITb TaknuMm, YTObbI
NPy CHATUKM nokasaHuh C MMNynbCHOro Bbixoda TC 6bino nogcyntTaHo
He meHee 500 nmnynbcoB. PekomeHayemoe MUHMUMarnbHOe BpeMs Npo-
nycka xuakoctn depes NP npy ogHOM M3MEpeHun AOSMKHO ObiTb He
meHee 300 cek.

Mpn noBepke MeTOoAOM M3MEPEHUS1 oObemMa B KayecTBe OEWNCTBU-
TENbHOro 3HaA4YeHMs UCMNoNb3yeTcsa 3HavYeHne obbema xmakoctn Vo, Ha-
OpaHHOro B Mepy BMECTMMOCTU MOBEPOYHON YCTAHOBKW. [lencTBuTenb-
Hoe 3HaueHue pacxoaa Qvo [M*/4] onpenensieTcs no dopmyne:

Vo
= —, 5-1
Qo T (5.1)

n

roe Qyo — 3Ha4YeHne 3TarnoHHOro pacxoaa, M3/y;
V) — 3Ha4yeHne obbema, n3MepeHHOE NOBEPOYHOM YCTAHOBKOM, M3;
T, — BpeMS NU3MepeHUs, u.

[na onpegeneHns 3HadeHUst Maccbl XXNMOKOCTU NpU NOBEPKE METO-
AOM M3MepeHusi obbema unm pacxoga WUCMosnb3ytTCsl 3HaYeHUe TeM-
nepatypbl (90+10) °C n 3HaveHne pasnenus (1,6+0,16) Mlla, 3agan-
Hble C MOMOLLbIO KannbpaTopoB, UMUTATOPOB MUK NporpamMmmMHo. Ha oc-
HOBaHMKM 3TUX 3HAYEHUN TemnepaTypbl U AaBNeHUss N0 AOKyMeHTY «Bo-
Aa. YoenbHbln 06bem n aHTanbnus npu Temnepartypax 0...1000 °C un
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pasnenusax 0,001...1000 Mla. Tabnuusl CC MCCCL 98-2000» onpe-
nensieTcs NoTHOCTb NOBEPOYHOM Xuakoctu. Macca npoweglien ye-
pes NP xungkoctu onpegensieTca no opmyne:

Mo =V -p, (5.2)

roe Mmo— AeUCTBUTENbHOE 3HAaYEeHNe MaccChbl XUOKOCTU, KT,
p — MNOTHOCTb XUAKOCTK, Kr/ M°.

HenctButenoHoe 3HavyeHMe cpeaHero MaccoBoro pacxoga Qmo on-
pegendetcsa no gopmyne:

My
=—. 5.3
QmO Ty. ( )

Mpy noBepke METOAOM M3MEPEHMS pacxoda AeNCTBUTENbHOE 3Ha-
YyeHne obbema Vo onpeaensieTcs pacyeTHbIM NyTem:

Vo = QVOCp Ty, (5.4)

rae Quocp — CcpeaHee 3a nHTepsan He MeHee 300 cek 3HaveHue pacxo-
Na, U3MEPEHHOE 3TamNOHHLIM PacXof0OMEPOM, M/u.

[encrteutensHoOe 3HayeHne Maccbl Mo onpegensdeTcs no oopmyne
(5.2).

[encrteutenbHoOe 3Ha4YeHne maccoBoro pacxoga Qmo onpegensieT-
csa no opmyne (5.3).

Mpn noBepke MeTOAOM U3MepPEeHUa Macchl Ans onpeaeneHnsa aen-
CTBUTENBHOIO 3HAYEHUS MacChbl XUOKOCTU My, npoweaen Yepes [P,

Nonb3ykTCA NoKasaHMsMM BeCcoBOro yctponctea. O6bem Vo npy aToM
onpegensetca no gopmyne:

v, = Mo (5.5)
p

lMepen Hayanom NOBEPKM Ha MOBEPOYHOW YCTaHOBKE C BECOBbIM
YCTPOWNCTBOM HeOob6XooMMO onpenernivtb No KOHTPOSIbHOMY MaHOMETpY
AaBrneHue XnakocTun, a no TepMoMeTpy - TemnepaTypy B Tpybonposoae
MCrnblTaTeNbHOro CTeHAa NOBEPOYHOM YCTaHOBKW. Ha ocHoBaHWn U3mMe-
PEHHbIX 3Ha4YeHW TemnepaTtypbl U AaBreHus no AOKyMeHTy «Bopa.
YpaenbHbin 06bemM 1 aHTanbnusa npu Temnepartypax 0...1000 °C n pas-
nenusix 0,001...1000 MMa. Tabnuubl CCL MCCCA 98-2000» onpeae-
naeTca NMAOTHOCTb MOBEPOYHOWM XKMAOKOCTU. V3MepeHHble 3HaveHus
TemnepaTypbl U gaeneHns BeBogaTcsa B TCY nporpammHo, nubo 3aga-
I0TCA C NOMOLBID KanubpaTtopoB TemnepaTypbl W AasBneHus, nmbo
UMUTUPYIOTCA .

39



HencrteutenbHoe 3HavyeHne obbeMHOro pacxoga Qyo paccumTbiBa-
eTca no cdopmyne (5.1), oencTBuTenbHOE 3Ha4YEeHNe MacCOoBOro pacxo-
Aa Qo — no popmyne (5.3).

Mpun cuntbiBaHMKM nokasaHnn TCY ¢ nHamkatopa n RS-Bbixoga Bbl-
NOMNHAKTCA cnegytowme npoueaypbl. Ha TB yctaHaBnuBaeTtcsa pexum
MHOMKaUMnM nosepsieMoro napameTpa. Ha nogknioveHHOM K RS-Bbixogy
NnepcoHanbHOM KOMMbIOTEPE YyCTaHaBNUBAETCHA PEXWMM BblBOOA HA 3K-
paH nosepsiemMoro napametpa. llepen KaxgbiM M3MepeHWeM B roBe-
POYHOW TOYKE NPOU3BOAUTCHA PErucTpaums HayanbHOro 3Ha4yeHus oob-
ema V, (maccel my). lNocne nponycka »xugkoctn yepes NP B gaHHon
NMOBEPOYHOM TOYKE PEerncTpupyeTca KOHeyHoe 3HadeHne obbema Vi
(Maccbl my). Mo pasHOCTM nokasaHu paccynTbIBAEeTCH U3MEpPEHHOe
3HayeHue obvema V, (Maccbl m,) TENOHOCUTENS:

Vm(mm)z VK(mK)_VH(mH)' (56)

[MoBepka MO MMMYNIbCHOMY BbIXOAY BbIMOSHAETCA C MOMOLLbIO
YacToTOMepa, NOAKMNIYEHHOro K COOTBETCTBYOWEMY Bbixoay TB. lNe-
pen Ha4anoM U3MepeHus HacTOTOMepP YCTaHaBMBAETCS B PEXUM CYe-
Ta MMNynbCoB M OBHynsieTcs. o cTapTOBOMY CUMHXPOUMMYIbCY WM-
nynbCbl C Bbixoga TCY HayMHAKT MOCTynaTb Ha BXOA 4YacToToMepa.
O6bem (macca) xwmgkoctn V, (m,), npowweawen Yepes npeobpasoBa-
Tenb pacxoda, onpegendercsa no gopmyne:

V,(m,)=NxK (5.7)

npi »
raoe N — konmyecTBO UMNYNbCOB, NOACYMTAHHOE YaCTOTOMEPOM,;
Knpi — BEC MMIyrbca UMNYyrbCHOro Bbixoda TCu, n/umn (Kr/umn).

N3mepeHHbIn cpegHun obbeMHbin Qy, (MaccoBbin Q) pacxoq Te-
nnoHocutens, npowewero Yyepes NP, onpegenserca no opmyne:

Va(m,)

Quy Q) = (5.8)

n

OnpepgeneHve oTHOCUTENBLHOW norpelHocTM TCY npu naMmepeHun
obbema (Macchbl) TenrIoOHOCUTENS B i-TON NOBEPOYHON TOYKE BbIMOJSTHS-
eTca no oopmyrne:

_ V(m), — V(m)y
V(m)i V(m)y,

)

-100%. (5.9)

OnpepeneHne oTHOCUTENbHOW MorpelHocT TCY npu namepeHum
cpegHero o6bEMHOro (MaccoBoro) pacxoga TensIOHOCUTENS BbIMOMHSA-
eTcsi No oopmyne:

5 _ Qv(Qm),; — Qv(Qm),
Qv(Qm); QV(Qm)Oi
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PesynbTaTbl NOBEPKM CUYMTAIOTCHA MONMOXUTENbHBLIMU, €Criu 3Ha4e-
Hue norpewwHocTn TCY BO BCEX MOBEPOYHBLIX TOYKAX HE MNpeBbllaeT
3HaveHun +2,0%.

Mpn nosepke TCY moryT onpenenaTbCA OTHOCUTENbHbIE MOrpeLu-
HOCTM U3MEpeHUst ToNbKo obbema (0bbemMHoro pacxoga) nubo TOMNbKO
Macchbl (MaccoBoOro pacxoga).

5.7.3.2. TloanemeHTHas NoBepKka KaHanoB namepeHna obbema (Macchbl, pacxo-
aa) TCu

Bxogswue B coctaB Tennocyetynka NP gormkHbl ObITb NOBEPEHDI
B COOTBETCTBUN C METOAMKOW MOBEPKM HA HUX UMM B COOTBETCTBUU C
n.5.7.3.1 HacToswero pykoBoAcTBa. Pe3ynbtatbl NOBEPKUM CHUTAKOTCH
NONOXUTENbHBIMU, €CNIN OTHOCUTENBbHAsA NOrPeLUHOCTb NPY U3MEPEHUN
obbvema (Macchl), cpegHero 06 beMHOro (MaccoBOro) pacxofa B Kaxaon
NMOBEPOYHOM TOYKE He npesblwatoT 3HavyeHun £2,0 %.

TB noBepsieTcsa npu Tex xe pacxogax, 4to u TCu. [Ina aToro nose-
pAeMbI UMMYNbCHbIM BXoA, TB, reHepaTtop NpsiMOYrosibHbIX MMMYNbCOB
N YacTOTOMEP COeaMHAITCA TakuM obpas3om, YTOObl MMMYIbCbIl C reHe-
paTopa noctynann Ha UMMyrnbCHbIN BXo4 TB 1 cyeTHbIN BXo4 4aCcToTOo-
mepa. MicxogHo yactotomep obHyndaetcad. o paspelsatowiemy curHany
(cuHXpouMnynbCy) UMNYMbCbl C reHepaTopa HadYMHaKT MNocTynaTb Ha
Bxog TB n yactotomep. [1na npoBeaeHnsi NoBepkn HEO6Xxoanmo nogaTb
Ha Bxog He MeHee 500 mmnynbCcoB. [JencTBUTENbHOE 3HaYeHne obbe-
Ma Xungkoctn Vo, BbIMUCIISETCA No hopmyre:

Vo =N-Kp, (5.11)

raoe N — konn4yecTtso nMmnynbcos, NnoAc4YNTaHHOE HaCTOTOMEPOM, LUT.,

Knp — KOHCTaHTa npeobpasoBaHus MMMynbCHOro Bxoaa TB (Bec nwm-
nynbca), M>/umn.

[nsa onpegeneHns 3Ha4YeHUs Macchbl XUOKOCTM UCMONb3yeTcsa 3Ha-
yeHne TemnepaTypbl (90+10) °C w©n 3HadyeHuMe  [gaBneHus
(1,6+0,16) MlMa, 3agaHHble C NOMOLLLIO KanubpaTtopoB, UMUTATOPOB
unu nporpammMmHo. Ha ocHoBaHMM 3TUX 3HAYEeHU onpeaenseTcs nnoT-
HOCTb NOBEPOYHOM XnakoctTn. Macca >xmakocTn onpegensieTcs no
dopmyne (5.2). dencteutenbHoe 3HadYeHne cpegHero o6bemHoro Qyo
(maccoBoro Qnp) pacxoga TennoHocuTens onpegensieTca no opmy-
nam (5.1) n (5.3) COOTBETCTBEHHO.

OnpepeneHne OTHOCUTENbHOM MorpewHocTn TB npu mnamepeHun
obbema (macchbl) BbinonHaeTcs no dopmyrne (5.9). OnpegeneHve oT-
HOCUTENbHOM NorpewHocTn TB npu namepeHnn cpeagHero o6BHEMHOro
(MaccoBoro) pacxoga TennoHocuTensa BbIMOMHAETCA No  dopMmyne
(5.10).

PesynbTaTbl NOBEPKM CUMUTAIOTCS NOSIOXKUTENbHBIMU, €CMN OTHOCU-
TenbHasi norpewHocTb TB npu namepeHnn obbema (mMaccol), cpegHero
0b6beMHOro (MaccoBoro) pacxoga TENSIOHOCUTENSA BO BCEX MOBEPOYHbIX
TOYKax He npesbiwaeT 3HadYeHun + 0,2 %.
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Mo pesynbTaTam NOBEPKU OerliaeTcsi oTMeTKa O COOTBETCTBUM B
npoTokone (Mpunoxexwne [).

5.7.4. OnpegeneHne norpewwHocT TCY Npy M3MepeHun TemnepaTtypbl Ten-
noHocuTtens

5.7.4.1. Onpepgenexue norpewHoctn TCY npu M3mepeHum TemnepaTtypbl MeTO-
AOM HeNnocpenCTBEHHOrO CNYeHns

OnpepeneHve norpewHocTM TCY BLINOMHSETCA NpU Temnepary-
pax30+1°C,70+2°C, 130+ 5 °C.

MNT nomewaoTcs B KOMMakTHble TemnepaTypHble KanubpaTopbl
(vnn B TepmocTaThl). TemnepaTypHbin kannbpatop (TK) yctaHaenuea-
eTCcsa B peXxunmM BocrnpomsBeaeHns Heobxoanmon Temnepatypbl, a TCyY —
B PEXMM MHOMKaUUM TemnepaTtypsl (B TOM Yncre no RS-sbixoay).

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

g + Lo + g

t = ,
nepi 3

(5.12)

roe tuepi — cpeaHee 3HavyeHwe U3MepeHHoW Temrnepartypbl B i-TOW
noBepoYHom Touke, °C;

tu1i, tu2i, tusi — U3MepeHHble 3Ha4YeHus TemnepaTtypbl B i-TOW NO-
BEepOYHOM Touke, °C.

OnpepeneHne abcontoTHOM norpewHoctTv TCY npy mM3MepeHun
TemnepaTypbl BbINOMHSAETCA No popmyrne:

Ati = t|/|cpi o tOi’

(5.13)
roe A — abcontoTHas norpelwHocTb TCY B i-TOM NOBEPOYHOM TOYKE MpwU
n3mepeHun Temnepartypsl, °C;

toi — AencTBUTENBHOE 3HAYeHWe TemnepaTypbl B i-TON NOBEPOYHOMN
TOouke, onpeaeneHHoe no nokasaHuam TK, °C

PesynbTaTtbl NOBEPKM CUUTAKOTCA MOMOXUTENbHLIMK, €cnu abco-
nTHas norpewHocTs TCY Npy n3amMepeHun TemnepaTypbl HE MpeBbl-
Wwaet 3HadYeHun 0,72 °C ansa nepeon, 0,88 °C ansa sTopon n £1,12 °C
ANS TpeTben NOBEPOYHON TOYKN.

Mo pesynbTaTam MNOBEPKU OeriaeTcsi oTMeTKa O COOTBETCTBUM B
npotokone (Mpunoxexwne [).

5.7.4.2. [loanemeHTHas NnoBepka KaHanoB naMmepeHunsa Temnepatypbl TCy

Bxogsawme B coctaB TennocyeTtymnka MNT gomkHbl OblTb NOBEPEHDI
B COOTBETCTBUN C METOAMKOWN NOBEPKM HA HUX.

MNMoBepka KaHamnoB n3MepeHus Temnepatypbl TB BbINoOnNHseTCcs npu
COMPOTMBIIEHMSAX  MarasvHOB,  COOTBETCTBYWLUMX  Temnepartype
30+1°C,70+2°C,130+5 °C.
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K Bxogam TB Bmecto T nogknto4vaoTcsa MarasmHbl CONpoTUBIie-
HuM R. TB ycTaHaBnuBaeTcs B pexum nHanKaumm tTemneparypbl.

B cooTBeTCTBMM C YyCTAHOBMNEHHBIM Ha MarasvHe COnpoTUBNEHNEM
onpegenseTca AenctButenbHoe 3HadeHue Temnepatypbl to. C TB (B
TOM uucrne no RS-BbIxody) cunTbiBaeTCA U3MEPEHHOE 3HadYeHne TeM-
nepatypsbl t,. B kaxxgon noBepoyYHON TOYKE CHMUMAETCS MO TPWU 3HAYEHUA
t, n onpegensaeTca cpefgHee apudMeTMYecKoe 3HaveHue no dopmyne
(5.12).

OnpegeneHve oTHOCUTENbHOW norpewHocTn TB npu mnamepeHun
TemnepaTypbl BbINOMHAETCA No popmyne:

t ot
Srai :%"'-100%, (5.14)

Oi

roe ot — OTHOCUTENbHAA NOrpeLHOCTb TB B i-TOM NOBEPOYHON TOYKE
npwv namepeHnn Temnepartypsl, %;

toi — AencTBUTENbHOE 3HAYeHWe TemnepaTypbl B i-TON NOBEPOYHOMN
TOYKe, onpeaesieHHoe No nokasaHusiM marasmHa conpoTusnenunn, °C

PesynbTaTbl NOBEPKN CHNTAIOTCS NOSTOXKUTESIbHBIMU, €CNKU NorpeLwu-
HOCTU u3mepeHun NT He npeBbIWAT 3HAYEHUA, HOPMUPOBAHHbLIX B
HOPMaTUBHO-TEXHNYEeCKON fokymeHTaumn (HTL) Ha HuX, a oTHOCK-
TernbHasa norpewwHocTb TB npu nsmepeHun Temnepatypbl BO  BCeX MO-
BEPOYHbIX TOYKaX He NpeBblwaeT 3Ha4vyeHun + 0,2 %.

Mo pesynbTaTam MNOBEPKU OeraeTcsi OTMeTKa O COOTBETCTBUM B
npoTokone (Mpunoxexne [).

5.7.5. Onpegenexune norpewHoctn TCY Npyn namepeHnn gaBneHns

5.7.5.1. Onpegenenune norpewwHoctTn TCY Npn n3mepeHun OaBrneHns MeTo4oM
HenocpeaCcTBEHHOro CRNYeHns

OnpepeneHne norpewHoct TCY BbIMNOMHAETCA NpU OaBrEHUNAX
0,25-Phavs, 0,5-Phavs, 0,9-Puans, rae Puawe — Hanbonbluee 3HavyeHne ms-
MepsieMoro gaerneHusi. [aBneHue ycTaHaBnvMBaeTCsli C  [OOMyCKOM
+ 10 %.

MO noBepsiemoro kaHana nomelwjaeTcs Ha kanubpaTop OaBneHuS.
TCuy ycTaHaBNMBaeTCs B PeXUM MHAMKALMW OaBNEHNs (B TOM YMcne no
RS-BbIxoay).

lMocne yctaHoBneHus Heobxogumoro fasBfeHus c kanubpartopa
CuMTbIiBaeTCs AencTBUTENbHOE 3HaYyeHne gasnenus Py, a ¢ TCY name-
peHHoe — P,. B kaxgon noBepO4YHON TOYKE CHMMaeTCd Mo Tpu 3Haye-
Hua P, n onpegensetca cpegHee apudmMeTndeckoe 3HavyeHmne no gop-
myne:

P + Puoi + Puai
vepi — 3 )

P (5.15)

roe Pucpi — cpefHee 3HavyeHue N3MEpPEeHHOro AaBfieHusi B i-TOW nose-
po4HOM To4ke, Mna;
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Puti, Puw2i, Pusi — N3MepeHHble 3HadYeHusi JaBreHust B i-TOW nose-
po4HOM To4ke, Mna.

OnpepgeneHve norpewHoctT TCY npu namepeHun OaBrieHUs Bbl-
nonHseTcs no opmyne:

P _P.
S Toup =%°'-100%, (5.16)

rae dtcupi — NorpewHocTb TCY B i-TON NMOBEPOYHOM TOYKE NpU M3mepe-
HUM gaenenusi, %;

Po — Hanbonbllee 3HavyeHue gnanasoHa namepeHus, Mra;

Poi — oencrButenbHoe 3Ha4yeHWe OaBneHus B i-TOWM MOBEPOYHON
TOYKe, onpeneneHHoe No nokasaHuaMm kannbpaTtopa aasnenus, Mla.

Pe3ynbTaTbl NOBEPKM CHUTAIOTCA NOMOXUTENbHBIMU, ECNN NMOrpeLu-
HocTb TCY npu M3MepeHun AaBreHnst BO BCEX MOBEPOYHbIX TOYKax He
npesblwaeT 3HavYeHun + 2,0 %.

5.7.5.2. [oanemeHTHasa noBepka KaHanoB U3MepPEHNs JaBreHNs

Bxoaswue B coctaB Tennocyetynka O gomkHel 6b6ITb NOBEPEHLI B
COOTBETCTBUM C METOAMKaMu MOBEpPKM Ha HuUX. PesynbTaTbl noBepku
CUMTAIOTCA MNOSIOXKUTENBbHBLIMU, €CNU NOorpelwHocTb uaMmepenus ML He
npesbIWatoT + 1,8 % BO BCex NOBEPOYHbIX TOYKaX.

lMoBepka kaHanoB n3MmepeHna gasneHus TB BbiNonHAeTca npu To-
kax, cootBeTcTBYOWMNX AasneHnam 0,25:-P,aus, 0,5-Puavs, 0,9-Puans, raoe
Puavs — Hanbonbllee 3HavyeHMe M3MepsieMoro AaeneHus. Tok ycTaHas-
nuneBaetcs ¢ gonyckom + 10 %.

[na nosepkn TB k ero Bxogy Bmecto [N nogkntoyaeTca NCTOYHUK
TOka. B cOOTBETCTBUMN C yCTAHOBMEHHBLIM TOKOM onpeaenseTcs AencT-
BUTENbHOE 3Ha4eHune gasnenus Po;.

TB ycTtaHaBnuBaeTCHa B peXuUM UHOUKaAUUKN AaBrneHus (B TOM yucne
no RS-Bbixogy). C TB cuntbiBaeTCa namepeHHoe 3HavyeHne OaBreHus
P.. B kaxxgon noBepoYHON TOYKE CHMMAaETCs No Tpu 3HadeHus P, u on-
pegenseTca cpegHee apuMeTUyeckoe 3HayeHue B COOTBETCTBUU C
dopmynon (5.15).

OnpepgeneHve norpewHocTn TB npu namepennn gasneHus BbINOf-
HAeTca no oopmyne:

Pcoi — Po
S1ap :%0'-100%. (5.17)

rae Otepi — NorpewHocTe TB B i-TOM NoBepoYHOWN TOYKE Mpu nsme-
peHun aasnexHns, %.

PesynbTaTthl NPOBEPKU CUUATAKOTCA MNOSIOXKUTENbHBIMKW, €Cninu Mo-
rpewHocTs TB npn namepeHmn gaBneHust BO BCEX NMOBEPOYHbBIX TOYKaxX
He npeBblwaeT 3HayveHnn + 0,5 %.
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B npoTokone (MNpunoxenune [1) oenaetcs oTMeTka 0 COOTBETCTBUM.

5.7.6. Onpenenexne norpewHoctn TCY npu M3MepeHun KonmyecTsa Tenso-
BOW 3HEPrnn 1 TennoBon MOLLHOCTH

5.7.6.1. OnpegenexHne norpewwHoctTn TCY nNpu M3MepeHun Konuyectesa Tenso-
BOW 9QHEpPrMm u TensioBOM MOLLHOCTU METOAOM HernocpencTBEHHOro
CrnYeHus.

OnpeueneHme norpeLHocCTn TCuy BbINONHsAETCA B 3-X pexunmax:

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

-npu pasHoctn Temnepatyp (15 + 2)°C wn 3HayeHun pacxoga
(0,21£ 0,01) Quavs;

-npu pasHoctTn Temnepatyp (175 + 2)°C u 3HayeHuM pacxoga
(1,1£ 0,01) Quamm-

[aBneHne BO Bcex 3-x pexumax ycrtaHaBnmBaeTcsi (OUKCUMPOBaH-
HbIM 13 guanasoHa (0,1 - 1,6) MIMa.

TemnepaTtypa xonoaHom Boabl 3agaetcsa pasHon 0°C.

MoBepka TCuY npu nM3MEpeHUnN KOnMyecTBa TEMSIOBOW 3HEPrMn n
TEnnoBOM MOLLHOCTWU BbINOSIHAETCS Ha MOBEPOYHOM YCTaHOBKE, BOC-
npoussogsllen obpasLoBble 3HaYeHUa pacxoga Temnepatypbl U OaB-
NEeHns ¢ NOrpeLLHOCTbIO, He npeBbiwatowen 1/3 gonyctumon norpeLu-
HOCTWU M3MepEHUsT BOCNPOM3BOAMMOro napametpa. NP ycraHasnvBaeT-
CSl Ha UCNbITaTesbHbIN CTeH NnoBepo4vHon yctaHoBku, MNT — B TK, M —
Ha KanubpaTtop AaBneHUN.

MuHUManbHOE BpeMS OOHOIM0 WM3MEPEHUS OOSMKHO OblTb Takum,
4yTOObl NPU CHATUM NOKaszaHunh ¢ gucnnesa unu RS-Bbixoga ObiNo Ha-
B6paHo He meHee 0,5 kBT1-y ([kan).

[lenctButenbHble 3Ha4YeHUA TensIOBOW JHepruu, nepesaHHON B
cucTeMe, onpeaensioTcss B COOTBETCTBUMMN C (popMynamMn, yCTaHOBIIEH-
HbiMN B pekoMmeHgauum MW 2412. [lenctButenbHOe 3Ha4YeHue Tenso-
BOWN MOLLHOCTM B i-TOM MOBEPOYHOM pEXUMe pacCUUTbIBAaeTCH B COOT-
BETCTBUWN C POPMYIIOMN:

Ey = =2, (5.18)

roe Eo — pencresutenbHoe 3HavYeHue TensoBon MOLHOCTU B i-TOM MO-
BEPOYHOM pexunme, KBT (Mkan/v);

Wi — OencTBUTENbHOE 3HAYEHNE TEMSIOBOW 3HEPIUN B i-TOM MNoBe-
poYHOM pexnme, kKBT-y(lkan);
T, — Bpemsa Habopa Wy;, u.

M3mepeHHble 3HayYeHust TennoBon 3Heprnm (MOLLHOCTU) CHUMAKOT-
cs ¢ gucnnes n MHPOPMaUNOHHbIX BbixoaoB TCY. B kaxgom noBepoy-
HOM peXxume CHMMaeTCH No TpU 3HaYeHUss TennoBon 3Heprum (MOLLHO-
CTW) 1 onpegenseTcsa cpegHee apudmeTndeckoe 3HayYeHme.
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5.7.6.2.

OTHocuTenbHble norpewHocT TCY npu mM3MepeHun TennoBOW
SHeprum paccynTbiBaloTCA No hopmyne:

WI/Ii — VVOi

Oi

rae Stcuwi — OTHOCUTENbHAsA norpewHocTe TCY Npu M3MepeHun Temnno-
BOW SHEPruM B i-TOM NOBEPOYHOM pexnme, %;

Wi — gencreutenbHoe 3HavyeHne TennoBOM SHepruu B i-TOM nose-
poYHOM pexunme, KBT-y (Mkan);

W,i — cpegHee 3HayeHWe W3MEPEHHOro KoriMyecTtBa TenroBoOu
3HEepruun B i-ToM NOBEPOYHOM pexunme, KBT-u ([kan).

OTHOCcUTENbHblIEe norpewHocT TCY npu M3MEpPeHUN TEMNOBOM
MOLLHOCTM paccyuTbIBaOTCSA MO hopMmye:

Srcusi = @-100%, (5.20)

Oi

roe Orcyei — OTHOCUTENbHAsA norpewwHocTb TCY npu namepeHun Tenno-
BOW MOLLHOCTU B i-TOM NMOBEPOYHOM pexunme, %;

Eoi — nencrtButenbHoe 3Ha4YeHue TennoBon MOLLHOCTU B i-TOM MO-
BEPOYHOM pexunme, kBT (Mkan/v);

E. — cpeaHee 3HayeHne n3MepeHHON TENSIOBON MOLLHOCTU B i-TOM
NMOBEPOYHOM pexume, KBT ([kan/y).

PesynbTaTbl NOBEPKM CUMTAOTCS NOSIOXKUTENBbHBIMU, €CMN OTHOCU-
TenbHas norpewHocts TCY npy M3MEpeHUM KOnumyecTBa TensioBoWn
3Heprun n TennoBown molHocTn cooTBeTcTByeT kraccy C no NOCT P
51649-2000.

[ns cokpalieHns BpeMeHU MOBEPKM A0MNYyCKaeTCs BbIMOMHATbL On-
pefeneHne oTHocuTenbHoOW norpewHocT TCY Tonbko nNo RS - Bbixoay.

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 npoBoaAT-
cs.

[MoanemeHTHas nosepka TCY nNpu M3MepeHun KorumyecTBa TenroBOun
SHEeprum u TensI0BoN MOLLHOCTU

Bxopsawme B cocta Tennocyetyuka MNP, MNA, MT gomkHbl ObITb Mo-
BEpPEHbl B COOTBETCTBMM C MeTOAUKaMU MOBEPKM Ha HUX. PesynbTaThl
NMOBEPKM CHUTAIOTCS NOSTIOXKUTENBHBIMU, €CNN NOrPELLHOCTU NEPBUYHBIX
npeobpasoBaTene He MNPEBbLILAT 3HAYEHUN, MPUBEOEHHbLIX B
n.n.5.7.3.2,5.7.4.2, 5.7.5.2.

MoBepka TB npun namepeHun konuyectsa TENIIOBON SHEPrUn N Te-
NIOBON MOLLHOCTU BbINOMHAETCHA MOKaHanbHO B COOTBETCTBUM C
Tabn.5.

46



Tabnuua 5

MuHumManbHoe Temneparypa
MosepouHas Heobxopumoe TennoHocuTens, [NaesneHne, MlNa
To4Ka KONMMYeCcTBO UMMYbCOB, °C
(06BbEM, MY)
1 4 000 (40) 30+1
2 4 000 (40) 70+ 2 o1 0,100 1,6
3 4 000 (40) 130+ 5

MmnynbcHbin Bxog TB, reHepaTop NpSAMOYrofibHbIX MMMNYNbCOB U
YacToTOMEp NOAKNIYATCA TakuM 06pa3oM, YTOObl MMMYIbChI C FreHe-
paTopa noctynanun Ha UMMynbCHbIN BXO4 TB 1 cyeTHbIN BXoL4 4acToTOo-
Mepa. Ha Bxoa TB, npegHasHayeHHbIn onga nogkntodeHna MNT, noaknio-
YaeTca marasvH conpoTtuerieHnn. MO nMUTUpyeTCs ¢ NOMOLLLIO NCTOY-
HWKa ToKa U 3HavyeHue gaBneHus BBOAUTCA NPOrpaMmmMHo.

Mepen kaxabiM n3MepeHneM B NMOBEPOYHOM TOYKE MPOU3BOAMUTCA
cbpoc nokasaHui YacTtoTomMepa U perncrpauus HayanbHOro 3HavyeHus
W, [kBT-u ([kan)] no nokasaHnam nHamkaTopa TB B pexvme nHaukaumm
Konmn4yecTsa TennoBOW 3HEPrnn 1 No nokasaHusiM NepcoHanbHOro KOM-
netoTepa, nogkritodaemoro Kk TB no RS-Bbixoay.

Mo paspelatowemy curHany (CUHXPOUMIMYIbCY) UMMYNbChl C reHe-
patopa HauynHalT nocTtynatb Ha BxoA TB u yactotomep. Nocne okoH-
YaHusa npouecca nodayn UMMYNbCOB PErMCTPUPYEeTCs YUCNO UMMYIb-
coB N, namepeHHoe cyetymkom mmnynbcos (Cul). KoHevHoe 3HaveHne
Wk Ha uHgukaTtope TB (u/unu no RS-Bbixoay) cukcupyroTcs no ncre-
YeHun 6 MUH nocne oKoHYaHWUs Habopa konmyecTsa MMMYNbCOB B AaH-
HOW NMOBEPOYHOMN TOYKE.

M3mepeHHOe 3HaveHne KormyecTBa TEensioBOW 3HEPrumM paccyvTbl-
BaeTCHd No pasHOCTU nokasaHun TB:

Wmi = WKi o WHi’ (521)

rae W, — naMepeHHoe KoOnmM4ecTBO TEMNSOBOW 3HEPINK B i-TOM NOBEPOY-
HOW Touke, KBT-y ([kan);

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

Wi — kKOHeYHOe 3Ha4yeHne nokasaHnn TB B i-TOM NOBEPOYHON TOUKE,
kKBT-4 ([kan).

M3amepeHHOe 3HayeHue TenmnoBoW MOLLUHOCTM onpegendeTcsa no
dopmyne:

E, - - (5.22)

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

Tey— BpeMsa cyeta umnynscos W, B i-TOM NOBEPOYHON TOYKE, M.
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[lencTBuTENbHOE 3HA4YeHWEe KOonMyecTBa TENNOBOM 3HEprMm Ons
TeX Xe 3Ha4YeHu napameTpoB TEMIOHOCUTENS onpeaenseTcsa no gop-
Myne:

Wo =h;-p. -N; Ky, (5.23)

raoe Woi — OenNcTBUTENbHOE 3HAYEeHNe KOnMYecTBa TEMMOBON SHEPTMN B
i-TOM noBepo4vHoOn Touke, KBT-y ([kan);

hi — 3HTanbnNus TennoHocuTens, onpegensemMas No 3HAYEeHUsIM
UMUTUPYEMBIX TemnepaTypbl U AaBMAEHUS B i-TOM MOBEPOYHON TOYKE,
KBT-u/kr (Mkan/kr);

pi — MMNOTHOCTb TENMOHOCUTENS NPY NapameTpax TENMNOHOCUTENS B
i-TOI MOBEPOYHON TOYKe, KI/M>;

N; — KOfiM4ecTBO UMIMYNbLCOB, HACYMTAHHOE YaCcTOTOMEPOM B i-TOWM
NOBEPOYHOM TOYKE, LUT. ;

Knp — KOHCTaHTa Npeobpa3oBaHns MO MMMYILCHOMY BXOAy, M>/umn.

[encreutensHoe 3HaYeHne TENNOBOW MOLLHOCTM onpeaenseTcs no
dopmyne (5.18).

OTHocUTenNbHasA NorpelHocTs TB npu naMepeHnn KonuyecTea Te-
MMOBOW 3HEPrMn paccymTbiBaeTcs No opmyrie:

Wmi — VVOi

Oi

-100%, (5.24)

8TBWi =

roe dtewi — OTHOCUTENbHAA NOrpewHocTb TB npyn namepeHnn tennosom
SHepruu B i-TON NOBEPOYHON Touke, %;

W, — cpegoHee 3Ha4yeHWEe M3MEPEHHOro KONMYecTBa TEMnsoBOW
3Heprum B i-TON NOBEPOYHOM TOYKe, KBT-y ([kan);

Woi — AencTBUTENBbHOE 3HAYEHNE TEMOBOM 3HEPrnKM B i-TOW NoBe-
poYHOM Touke, KBT-y (Ikan).

OTHocuTenbHble norpelHocTn TB npy namepeHun TennoBon Mol -
HOCTW paccunTbiBatoTCs No dopmyne:

EVIi _E

Oi

roe dteej — OTHOCUTENbHAA NorpeLwHocTb TB npu namepeHnn tennosom
MOLLHOCTW B i-TON NOBEPOYHON TOUKe, %;

E.i — cpeaHee 3HayYeHWe M3MepPeHHOW TernnoBOM MOLLHOCTU B i-TOW
NnoBepOYHOM Touke, KBT ([kan/v);

Eoi — npencrButenbHoe 3Ha4YeHue TennoBoWM MOLLUHOCTU B i-TOW MO-
BEPOYHON Touke, KBT ([kan/v).

48



PesynbTaTbl NOBEPKM CUMTAOTCS NOSTOXKUTENBbHBIMU, €CMN OTHOCU-
TenbHasa NOrpeLHoCTb NPU N3MEPEHUN KONM4ecTBa TEMNSI0BOW 3HEpPrm
N TENNOBON MOLLHOCTU BO BCEX MOBEPOYHbIX TOYKAxX He MNpeBblllaeT
3HavyeHun 0,5 %.

Mo pesynbTaTam noBepku fenaetca oTMeTka B npoTokone (Mpwu-
noxexwve [N).

NPUMEYAHUA.

1. [JonyckaeTcs onpeaensTb NOrpellHOCTb TOMbKO NpY M3MepeHUn Konu-
4yecTBa TEMMOBOW SHEPTUM.

2. lNpun npoBeaeHUM NOBEPKM B COOTBETCTBUMM C TpeboBaHuAMM N.5.7.6.2
nosepky TB no kaHanam namepeHusi pacxoga, TemnepaTypbl U gaBne-
HWUs1 ONYyCKaeTCHA He BbINOMHATD.

5.7.7. Mpn nonoxuTenbHbIX pesynbTaTtax nosepku no n.n. 5.7.3 - 5.7.6 ten-
NOCYETYNK cuyMTaeTca npoleilnM MoBEepKYy CO 3HaYeHUsMU norpeLu-
HOCTEN MU3MepeHUs NapaMeTpoB TEMMOHOCUTENS, KonuyecTea Tenso-
BOW 3HEPruv v TernrnoBOW MOLLHOCTW, YCTAaHOBMEHHbIMU B HACTOSLLEM
PYKOBOACTBE.

5.7.8. MNpun KomnnekToBaHMM TennocdeTumka coctasnsowmmmn (TB, MNP, MT,
MA4), npoweawnmMm NOBEPKY M COOTBETCTBYHOLWMMU TpeboBaHWsSM MO
METPOSIOrMYECKNM XapakTepuctmkam, npuBedeHHbIM B HACTOALLEN Me-
TOAMKE, TEeNmnocyYeTUYNK cUMTaeTCcs MNpoLleawnMm NOBEPKY CO 3HAYeHUs-
MM MOrpeLLHOCTEN, YCTaHOBMEHHbIMW B M. 5.7.6.1.

5.8. ObopmneHune pesynbTaToB NOBEPKU

5.8.1. MNpun nonoxuTtenbHbIX pe3ynbTaTtax noBepku B npoTokone (Mpunoxe-
Hue [1) genaeTca oTMeTKa O rOAHOCTM K aKcnnyatauumn, oopmnsieTcs
CBUOETENbCTBO O MOBEpKe unu genaetcsa oTMeTka B nacnopte TCu,
yOOCTOBEPEHHbIE MOBEPUTENBHBIM KITEMMOM U NOLMUCHI0 NOBEPUTENS,
a TCy ponyckaeTcs K NMPUMEHEHNIO C HOPMUPOBAHHLIMU 3HAYEHUSMMN
NOrpeLIHOCTM.

5.8.2. lMpun oTpuuaTenbHbIX pe3ynbTaTax MoOBEPKM OOHOr0 UMM HECKOMbKUX
N3MepuTenbHbIX NpeobpasoBaTtenen, BXOASAWMUX B COCTaB TenrocyeT-
yuka, MPOU3BOAMTCA WX PEMOHT MMM 3aMeHa Ha npeobpasoBaTenu
aHanormyHoro Tuna. lMocne aToro TenrocyeTyMk MoaBepraeTcs no-
BTOPHOW MOBEpKeE.
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NMPUNTOXEHWUE A. Bup cocTtaBHbIX YacTen Tenmnoc4yeT4ymka

- 250* >

\_ ] B3NETTCPB £% ©

TENNOBBLIMUCNUTEND

(ON©)
154*

, @9
@ ©ue B3SET

\.

C l_[ TCPB-027 =24B | N _L
. u_u u_u [ I I I I
el

BuA cnepeam

- N
~— Y
— Y
- N
— Y
- A
— Y
- y -

105*

[11d

BUL CHU3Yy

* - CNpaBOYHbLIN pasmep
1 — ducnnel uHOukamopa; 2 — Knaguamypa, 3 — Modyrnb eblquciumerns, 4 —
mMoQyrnb usmepumerns; 5 — Modynb Kommymauuu, 6 — cybbrok obpabomku
OaHHbIX; 7 — 2epmM0o8800bI; 8 — pasvem RS-232; 9 — knemma 3a3emrieHus (3a-

HyrneHus).

Puc.A.1. Bung tennoBbluncnurens.
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Rinndl

MI12x1,5"

* - CMpaBOYHbIN pasmep

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

Puc.A.2. Tepmonpeo6pasoBartenb conpotuBnennsa «B3JIET TMNCy.

2
1
i
—
« A A
0 * *
* (o]
Q S
(Y]
S Q
Y v
— v
S24 * '
86,5
- | 2

* - CMpaBOYHbIN pasmep

1 — wmyuep nodkmoyeHus N k usmepsiemou cpede; 2 — pasbeM Kaberss
cessu /.

Puc.A.3. NMpeo6pasoBarenb gasneHus tuna CAB-U-A.

Tabnuua A.1. MowHocTb, noTpedbnaemas MNP
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Tun MNP lMoTpebnaemast MoWHOCTL, BT

Pacxogomep-cyeTumk  anekTpomar-
HUTHBIN «B3JIET 3P» wmcnonHeHus 2,0*
APCB-4x011/®

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

* npu TemnepaType KOHTponupyemon xungkoctn 150 °C

Ta6nuua A.2. MowHoOCTb, NOTpebnaemMasa TennoBbLIYUCIUTENEM NPU NOA-
kno4veHuu MNA Tmna COAB-U-A

KonuyecTteo MoLHoCTb,
nogxkntoYeHHbIx M notpebnsemas TB, BT

2,5

3,0

3,5

4,0

4,5

5,0

O |WIN|I=|O

5,5
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NMPUNOXEHUE Bb. Pa3psagHoCcTb MHAMKALUKU U3MepsaeMbIX napa-
MEeTpPOB Ha AucCnnee TensfiocyeTymnKa

Ta6bnuua B.1
Kon-Bo 3HakoB
npu MHAMKaunn
MapameTp Ha gucnnee Mpumevanue
uenas npo6.
4yacCTb 4YacTb
1. KonuyecTsBo Tennosou aHeprun W [MepenonHeHne cyeTynka HacTy-
[FOx, Mkan) 1-6 3 naetT npwu:
- W > 999 999,999 Ik
- W > 238 845,896 lNkan
lMocne nepenonHeHns cyeTyYnka
OTCYET Ha4YMHaeTCs C HyneBoro
3HaYeHus.
2. Tennoas MolHocTb E [[[Dx/u, 1-6 3
"kan/v]

3. Macca TennoHocuTens m [T, Kr] 1-6 3 lMepenonHeHne cyeTymKa HaCTYy-
naet npy m > 999 999,999 1
lMocne nepenonHeHns cyeTyYnka
OTCYET Ha4YMHaAETCA C HYNeBOro
3HaYeHus.

4. O6bem TennoHocutens V [M?] 1-6 3 MepenonHeHne cyeTymMKa HaCTYy-
naet npu V > 999 999,999 m°
lMocne nepenonHeHus cyeTyYnka
OTCYET Ha4YMHaETCA C HYNeBOro
3HaYeHus.

5. Temnepatypa t [°C] 1-3 2

6. [laBneHne xonogHou Boabl PxB,

[OroBopHoe fasneHne Ppor

[MMNa] 1 2 o1 0,1 no 2,5 Mla
7. CpegHum maccoBbin (06 bEMHBIN) 1-5 2

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

[T/4 (M*/4)]
8. Bpemsa HapaboTkm THap, npocTos

Tnp, HanNM4Yna HelTaTHOW cUTya-

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

CuUctTembl

Tabnuua B.1. CnoBo cOCTOSIHMA pacyeTHOro KaHana

O60o3HayeHne
cobbITuA CogepxaHune cobbiTus
npv MHAUKaUUn
Otkas P
OTtkas MT
OTkas Ma

OTcyTCTBI/Ie n3MmepeHnd MMHMMymMa ONnOpPHOro HanpsaXxXeHus

OTcyTCTBME N3MEPEHMS MaKCHMyMa OMOPHOMO HanpsiKeHus

HGD,OI'IyCTVI MO€ 3Ha4YeHne aHTanbnmmn

He,D,OI'IyCTVIMOG 3Ha4YeHne nNNnoTHOCTU

N0~ WIN|I=O

OTKa3 TENNOCUCTEMBI, B KOTOPYKO BXOAUT [aHHbIA KaHan

Tab6nuua B.2. CnoBo cOCTOSIHUA TeNNOCUCTEMbI

O6o3Ha4veHune co-
ObITUA
npy MHAMKaLUUn

CopeprxaHune cobbITusi

Otkas nepsoro NP gna W1

Ortkas Btoporo NP ana W1

Ortkas nepsoro NP gna W2

Ortkas Btoporo NP ana W2

AW IN|=|O

Otkas lNT, onpegensoLLero aHTanbLNMo 41s NepBoro yneHa B dop-
myne W1

Otkas lNT, onpeaensoLero aHTanbLNMo s BTOPOro yreHa B op-
myne W1

Otkas lNT, onpegenstoLlero aHTanbLNMo 418 Nepeoro yneHa B dop-
myne W2

Otkas lNT, onpeaensoLero aHTanbLNMo 415 BTOPOro yreHa B op-
myne W2

Ortkas N[, onpegenstowero aHTanbn1o 4ns nepBoro yneHa B op-
myne W1

Ortkas N[, onpegensitowero sHTanbn1o ans BTOPOro yneHa B op-
myne W1

>

Ortkas N[, onpegenstowero aHTanbn1o 4ns nepsoro yneHa B op-
myne W2

vy)

Ortkas N[, onpegensitowero sHTanbn1o ans BTOPOro uneHa B op-
myne W2

HewTaTHasa cutyaumsa 1

HewrTaTtHasa cutyaums 2

HewTaTHasa cutyauma 3

Otka3s EEPROM

[MpocTon TensIoCUCTEMBI

HewrTatHasa cutyaums 0

[Mpamon NOTOK

c|—=T|®mMmoOI0

O6paTHbI NOTOK
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NMPUNOXEHUE T. MNpumep nporpaMMHON HACTPOMKU TEeNnocHeT-
YyukKa npm oocnyxmMBaHum 3-x TensIOCUCTEM

(cnpaBo4Hoe)
Q1 P1 t1
Mogatowmi J\ L T N=1
Tpy6onpoeog N4
g W11 = m1-(h1 - ho)
| 'lg W21 = m2~(h2 - ho)
L W3, = W1, — W2,
- hi(p) = f(ts, P)
Q, P, 2 | ha(p2) = f(tz, P)
| T | = ho = f(to, Po)
O6paTHbLIN A\ |
Tpy6onpoBop, —J/
Q3 P3 t3
Mogatowmin - | T N=2
Tpy6onposon N4
g W1, = m3-(h3 - ho)
| £ W2, = mg-(hs — ho)
:_rB_c> : W3, = W1, — W2,
2 hs(ps) = f(ts, Ps3)
Q, P, t | £ ha(pa) = f(ta, Pa)
T | e ho = f(to, Po)
OGpaTHbIN ya)\ |
Tpy6onposop, —/
Q, P t,
Moaarowwii [\ | t _
Tpy6onpoBoa v N=3
]
| § W13 = m5~(h5 - hs)
| 8 W2;=0
| g W33 = W13 - W23
| 5 hs(ps) = f(ts, Ps)
Po o | 5 he(pe) = f(te, Pe)
ObpatHbIN | t |
Tpy6onpoBoa
@ - npeobpasoBaTenb pacxoaa;
J_ - npeobpasoBaTtenib AaBneHns;
t - Npeobpa3oBaTenb TemnepaTypsbi.

Puc.l'.1. CTpyKkTypbl TENmocCUcTeM U KOH(pUrypauma nameputernibHOM cucre-
Mbl TCuy.
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Ta6bnuua I'.1. MNMapameTpsbl, onpegensiemblie B TCyY

Ne MapameTpbl
KTOUKNY, KTOUKU»
«KaHana»| Mn3MepeHus

I'Iapameprl pac4Y4eTHOro «KkaHana»

0 - to, Po, ho
T T

1 Qu1, t1, Py h1(p1) = f(t1 ) P1); Qm1 = Qu1-p1, M= j.Qm1 -dT, V]_ = JQvldT
0 0
T T

2 Qy2, t2, P2 h2(p2) = f(tz , Pz); Qmz2 = sz'pz, mo = Isz -dT, V2 = IQVZ -dT
0 0
T T

3 Quz, t3, P3 hs(p3) = f(ts , P3); Qmz = Quz-p3, M3=[Qp3 -dT, V3 = J.QV3 -dT
0 0
T T

4 Qv4, ty, P4 h4(p4) = f(t4 , P4); Qms4 = QV4-p4, my = IQm4 -dT, V4 = IQv4 -dT
0 0
T T

5 Qus, t5, Ps h5(p5) =f(ts , P5); Qms = st'ps, ms = IQm5 -dT, V5 = IQv5 -dT
0 0
T T

6 Qv6, t6 , P6 ha(pe) = f(ta , Pe); Qm6= Qva'pa, Mg = IQms 'dT, V6 = IQv6 -dT
0 0

Tabnuua I'.2. MapameTpbl, onpegensemMblie B TENSIOCUCTEMAX

Ne Tennocucrtembl

TennoBasi MOLLHOCTb Tennoas QHEpPrmnd

N=1

E1y =Qmq-(h1=ho);
E24=Qmz - (h2 —ho);
E3; = E1, — E2;

N=2

E1y =Qmz -(hz —hp);

T

T
E25 =Qmg4 - (hg —hg); W21(2’3) = jE21(2’3) -dT;
0

E3, =E1, -E2,

E13 =Qms - (hs —hg);
E23 = O;
E35 =E13 ~E24

T
W31(23) = (I) E3423)-dT

NMPUMEYAHUNE. 3HauyeHne pacxoga Qs M Maccbl Mg SBMASKOTCA
CMpaBOYHbIMM M B pacyeTax He UCNOSb3YyHTCS.
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NMPUNOXEHUE [. NMpunoxeHusa K MeToauke NoBepKu

CxeMbl NOAKIIOYEHUSA TENNOCYeTUYMKA npu noBepke

(o6s3aTenbHoe)
Wwmn. CuM1
TEMNOBbLIMUCIIUTEIb seixoant |
(RS-485) N Culn
na1..NAan nP1...MNPn AT .. OTn RS-232
y A A A A
A | T y * A
1 | r
|:| :-l I |:| I (I |:| nK
(] | d
|
nai ... Nan [ MT1...MTn 3 4
Kanu6patop aaBneHus : TK
2
|
|
1 [
|
—l—
=~
—) Pt | | | APn (g -
—
1 - mpy60rpo8od rnogepoyYHoOU ycmaHO8KU;
2 - peaynupyrouwut 6eHmMusb;
3 - KOHMPOJIbHbIU MaHoOMemp;
4 - KOHMPOJIbHbIU MepMomMemp;
TK - memrepamypHbIU Kanubpamop;
4 - npeobpa3zosamerib 0asneHuUs;
1K - nepcoHaribHbIl KOMIbomep;
1P - npeobpasosamerb pacxoda (pacxodomep, pacxodomep-cyemyuk u m.d.);

[T - npeobpasosamersis memrepamypsbl;
CuMl - cuemyuk UMrynbCos.

Puc.[1.1. Cxema nogkniovyeHnsa TC4 npm noBepke MeToAOM HEnocpencTBeH-
HOro CINUYeHUs.
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Wmn. »
TENNOBbLIMUCINMUTENDb BbIXOAbI ) Cu
CuMn
(RS-485)
na1 .. NAn nT1..MNTn nP1..MPn  RS-232 >
Y Y r 4 1 X % ~
L I
p K
WcTouHuMK ToKa R
rm » CuM

R - Maz2asuH coripomuerieHuu;
' - 2eHepamop umnyrbcos;

g - npeobpasosamersnb 0asreHus;
1K - nepcoHarnbHbIU KOMMbLOMEP;

1P - npeobpa3osamerib pacxoda (pacxodomep, pacxoOoMep-cHemyuk u m.o.);
[T - npeobpa3zosamersib memrepamypsbl;
CuMl - cyemyuk uMnybCos.

Puc.[l.2. Cxema nogkntovyeHnsa TCY npy MMUTaLMOHHOWN NOBEpPKe.
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MpoTokon noBepku Tennocyetymnka «B3JIET TCP-M»

(pekomeHayemasn copma)

3aBofckon Homep McnonHeHue
"oa Bbinycka
Bua nosepku

MyHKkT

o OtmeTka 0
HanmeHoBaHve onepauun [OKyMeHTa MpumevaHue
COOTBETCTBUU
no nosepke
BHeLwHWin ocMoTp 571
OnpoboBaHue 5.7.2
OnpepeneHne NOrpeLLHocTy Npu U3aMepeHum
obbema (Macchl) n cpegHero 06 bEMHOro
(maccoBoro) pacxoga 5.7.3
OnpepgeneHve NOrpeLHOCTN Npy n3mMepeHnn
Temnepartypsbl 574
OnpegeneHve NOrpeLLHOCTN Npu n3mMepeHnm
JaBneHud 5.7.5
OnpegeneHve NOrpeLLHOCTN Npy N3MepeHnn
KonuyecTBa TEMNMOBOW 3HEPrnn 1 TennoBom
MOLLIHOCTU 57.6
TennocyeTumk K aKcnnyaTauuu
(rogeH, He rogeH)
[ata nosepkn " " 20 r.
MoBeputens / /
(nognuce) (.1.0.)
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NMPUNOXEHMUE E. Cxembl o6ecnevyeHnsi B3pbiBO3aWmnTbI

~ 220B

B3pbiBoOe3onacHas 30Ha | BapbiBOONacHas 3oHa
v , «B3MNET YPCB-520 Ex» (1) |
NBMN-24.24 nBI-24.24
=04B | Ka6enb PK 75-2-22
=24B \ 4 [ ]
g e POk =l w] | T
«B3JET TCPB» sn 1 B I' ; g D L1
TCPB-027 L1 F i —
mnP1 1 ey [T Ty el Tnc | |
P2 |€ 1 b ‘f’ 4 IE w 12
1 [ ]
nT1 = ll./ Tpy6a, MeTannopykas
T2 fe—— oo |~ -
Ka6enb KNM3Bm 2x2x0,6 i —
~2200B,— — — — - — - - = _I ______ q ny mnc -
—PI «B3NET YPCB-520 Ex» (2) l 21
np3 f[«———| | | —
NP4 [&——| Tnc
———————————————— - ny 292 1
nTs | ]2
T4 {005 | |
—
~MBy— — — — — — e — — — — — 1 |y mc |
—l «B3JIET YPCB-520 Ex» (3) I 3.1
nps le—| | —
NP6 —— TnC
__________ I_ _—,— e —— ny 3.2 1
nTs — '
NT6 je— 511003 | I

RS-232 (RS-485)

bW — 6ok uckposawumHbil; bUN-003 — 6apbep uckpobeszornacHocmu OO0
«HTIK lleHnpomasmomamukay,; BI1— emopuyHbil npeobpasosamerib; ny
— usmepumerbHbIl yyacmok; 11,2 — nepeuyHbIl npeobpazoeamerns; [TOA —
npeobpasosamerib aniekmpoakycmuydeckul; TIC — mepmoripeobpazoeamerib
conpomusrieHusi; YK — ycmpolcmeo KoMMymayuoOHHOe.

Puc.E.1. CTpyKkTypHas cxema TensiocyeTymkKa ¢ obecnevyeHmem B3pbIBO3aLUU-
Thbl KAHaNoB pacxoAa U Temnepartypbl.

BU-003 B3NET TNC
PT-A - 5 1 R 1
LEAD-A 4—4—‘|— 6 2 ' ‘| 3
K Tenno- PT-B <17 3 2
BbIMUCITUTENIO LEAD-B «—\. 8 4 \ 4
SHIELD <—T F PA PA !

Puc.E.2. Cxema nogkntovyeHus TINC yepe3 6apbep nckpobesonacHoCTH.
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NMPUNOXEHUE X. UCTOYHMKN BTOPUYHOIO NUTaHUA

1

/ .

3é

r

—~_ +V -V
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+V OK

O

+V ADJ

—JL = N L

\o/}o

*

|

3

|
o/

40*

-

[y

A

a) BMA cnepeam

100*

* - CpaBOYHbIN pasmep

Puc. X.1.

A

6) Bug cboky

Y

1 — 8UHMbI KOHMAaKMHOU KOI00KU 8bIXOOHO20 HanpsikeHusi =24 B; 2 —
€8emoOUOOHbIU UHOUKAmMOoPp BK/THYEHUS 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
kpernneHusi Ha DIN-pelke.

UcTouyHukmn BTopuyHoro nutaHmusa cepmm ADN-1524 (=24 B 15 BT) n
ADN-3024 (=24 B 30 BT).
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