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Hactoawun [OKYMEHT pacnpocTpaHAeTcss Ha  TennocHeTyuK-
pernctpatop «B3JIET TCP-M» ncnonHenmn TCP-026, -026M moaundum-
kaumm TCP-02 n npegHasHadeH Ansi O3HAKOMIIEHUSI MONb3oBaTens C
YCTPOMCTBOM TEMMOCYETUMKA N MOPSAAKOM €ro aKcnnyaTaumun.

B cBs3M ¢ nocTtosiHHOM paboTon No ycoBepLUEHCTBOBaHUIO Npmubopa
B TENSIOCYETYMKE BO3MOXHbI OTNIMYMSA OT HACTOSILLErO PYKOBOACTBA, He
BMMSIOLLNE HA METPONOrMYECKME XapaKTEPUCTUKN U (PYHKLMOHANbHbIE
BO3MOXXHOCTU npubopa.

MEPEYEHb NPUHATBLIX COKPALLEHUNA

Dy - AnaMeTp YCIrI0BHOIo Npoxoaa;

KKWM - )ungkokpucTannndeckui nHgukaTop;

HC - HewTaTHas cutyauus;

HCX - HOMWHanbHasa cTaTnyeckas xapaktepucTvka npeobpas3oBaHus;
na - npeobpasoBaTernb AaBneHus;

MK - NepcoHarnbHbIN KOMMbIOTEP;

rne - NpeobpasoBaTenb pacxoaa;

nT - NpeobpasoBaTtenb TeMneparypbl;

B - TENNOBbLIMYUCTIUTEND;

TK - TemnepaTypHbI KanubpaTop;

TrNC - tepmonpeobpasoBaTenb CONPOTUBMEHNS;
TCY - TennocyeTyuk;
oA - aKcnnyaTaunoHHasa JoKyMeHTauus.

NMPUMEYAHUME. Bua HammeHoBaHUs uUnv oOO3HAYeHUs, BbINOM-
HEHHOro B TeKCTe M Tabnuuax XupHbim wpudpTom Arial, Hanpumep,
ApXxuBbI, COOTBETCTBYET €ro oTobpakeHuto Ha gucnnee npuodopa.

* % %

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» 3apesucmpuposaH 8
'ocydapcmeeHHoMm peecmpe cpedcme usmepeHuti PO nod Ne 27011-
09 (ceudemenbcmeo 06 ymeepxO0eHUU murna cpedcme u3MepeHuUl
RU.C.32.006A Ne 35189).

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» coomeemcmeyem
mpebosaHusiM HOpMamueHbIX OOKYMEHMO8 M0 3/1eKmpoMagHUmMHouU
cosmecmumocmu u be3zonacHocmu.

e Tennocuemyuk-peaucmpamop «B3JIET TCP-M» paspeweH K rnpume-
HEHUIo 8 y3rax ydema mensoeoli 3Hepauu.

e Tennocuemyuk-peaucmpamop «B3JIET TCP-M» paspeweH K rnpume-
HEHUK Ha npou3sodcmeeHHbIXx 0bbekmax 8 coomeemcmeuu ¢ npasu-
Jf1lamu rnpombiwneHHou 6e3zonacHocmu.

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» cepmucgbuyuposaH 8
«Cucmeme cepmucpukayuu 8 anekmposHepzemuke « SHCEPTUKO».

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» coomeemcmeyem
mpeboeaHusm cucmembl 006pososibHOU cepmuguKkayuu «lasnpom-
cepm».

YpocTtoBepsiiowme AOKYMEHTbI pa3MmeLleHbl Ha cante www.vzljot.ru
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1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Tennocyetunk-pernctpatop «B3JIET TCP-M» npegHasHaveH ons uc-
NONb30BaHUA Ha y3nax y4eTa TensioBON SHEPTUM C LENbl U3MEPEHWS
napameTpoB TEMMOHOCUTENS U NpeaCcTaBneHns AaHHbIX MO notpebne-
HWIO TEeNo- N BOAOPECYPCOB.

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

1.1.2. Tennoc4yetumk «B3NIET TCP-M» ucnonHenunn TCP-026, -026M nocTtpo-
eH Ha 6ase Tennosblumcnutena «B3JIET TCPB» wcnonHeHuin
TCPB-026, -026M cooTBeTCTBEHHO. TensoBblMUCANTENDb UCMOSTHEHUSA
TCPB-026M oTnnyaeTcs HanMynem 4YacoBblX, CYTOYHbIX U MECHAYHbIX
apXMBOB, B KOTOPbIX 3HAYEHUS apXUBUPYyEMbIX MapaMeTpoB COXpPaHs-
IOTCS1 HapacTarLWMM UTOroM.

1.1.3. TennocyeTtuymk «B3JNIET TCP-M» ncnonHenun TCP-026, -026M obecne-
ymBaerT:

a) n3MepeHne n onpeaeneHune:

- TEKYLUMX 3HAYEHWU napaMeTpoB TEMNMOHOCUTENSI NepPBUYHLIMU Npeob-
pasoBaTensiMu pacxoaa, TemnepaTtypbl U AaBNeHUs;

- 3Ha4YeHUn TeNnNOBOW MOLLHOCTU, KOfindecTBa TENNOTbl M Macchbl Tensno-
HOCUTENA B TEMNJIOCUCTEME;

6) HaOnKaLUM 1N apxXMBMpPOBaHME:

- pe3ynbTaToB M3MEPEHUA U OMarHOCTMKM B KakaoM Tpybonposoge u
TENNOCUCTEME;

- BpEMEHU HapaboTKu;
- 6a3bl YCTAHOBOYHbIX NapamMeTpoB Mo TeNnoCcUCTeEME;

B) BbIBOJ, U3MEPUTENBHOWN, MarHOCTUYECKON, YCTAHOBOYHON, apXMBHOMN U
Apyron nHgopmaumm Yepes nocrnegoBartesibHbi MHTepdenc RS-232;

r) KOHTPOMb M PErMcTpaumio:

- HanM4ynsa OTKasoB N HEWCNPaBHOCTEW COCTaBHbIX YacTeun TennocyeTyu-
Ka n HewTaTHbIX cutyaummn (HC) B Tennocucreme;

- OEenNCTBUN onepartopa, npomn3BogunMbiX C TenmnocH4eT4NnKomMm npu noaro-
TOBKE U B npouecce aKcniyatauunn;

[) 3alWMnTy apXMBHbLIX M YCTAHOBOYHbIX JAHHbIX OT HECAHKLMOHMPOBAHHOMO
Aoctyna.



1.2. TexHU4YeCcKkne xapakTepucTUKu

1.2.1. OCHOBHblE TEXHUYECKME XapaKTepucTukm TennocyeTymnka (TCY) npuse-
JeHbl B Tabn.1.

Ta6bnuua 1
HavnmeHoBaHue napameTtpa 3Ha4yeHne napameTpa Mpum.

1. KonnyecTtBo oatymMkoB M3mepeHns nepBuYHbIX

napameTpoB:

- pacxoga no 4

- TeMmnepaTypbl no 5

- JaBrieHusa o4
2. Konn4ecTtBO KOHTPONMpYyeMbIX TEMMOCUCTEM 1
3. KonuyectBo KOHTponNupyembix TpybonpoBoaoB B

TEnnocucTeme no 4
4. InameTp yCcrnoBHOro npoxona Tpybonpoeoaa,

Dy, MM ot 10 no 5 000
5. nanasoH namepeHnsa cpegHero o0 bemHoro pac-

xoda, M3y o1 0,01 go 10 000 Mpnm. 1
6. [lnanasoH namepeHuns temnepartypsl, °C ot 0 go 180 Mpym.1, 2
7. dnanasoH namepeHnsa pasHocTn TemnepaTyp B

nogawuiem n obpatHom Tpybonposogax, °C ot 1 oo 180 Mpum. 1
8. lnanasoH namepeHna gaenexuns, MlMa o1 0,1 002,5 Mpnm. 1
9. HanpsikeHne nutaHna NoCTOSIHHOro Toka, B 24 cm.n.1.2.3
10.CpeaHsasn HapaboTKa Ha 0TKas, 4 75 000
11.CpeaHui Cpok criyxbbl, et 12

NMPUMEYHAHUA.

1. 3HayeHne napameTpa onpeaensaeTcs TEXHUYECKMMN XapaKTepucTMKkamm
nepBUYHbIX NpeobpasoBaTenei, BXOASLLMX B COCTaB TEMNNoc4YeTYMKa.

2. BoaMOXHO n3MepeHune n apxmBmpoBaHme TemnepaTtypbl oT MuHyc 50 °C
(Hanpumep, TemnepaTypbl HApPYXXHOro BO34yxa) Npu yKOMMNEKTOBaHUN
TennocyeTyMka COOTBETCTBYHOLWMM TepmonpeobpasoBaTenemMm conpo-
TmBnexnsa «B3NET TMC».

1.2.2. OnektponutaHne npeobpasoBaTtenen pasnexua (M) moxer ocy-
LLLEeCTBIATLCA KaK OT OTAENbHOro UCTOYHUKA, Tak M OT TENnoBblYUCIIN-
Tensa (TB), obecneunBatowero nutaHue Yetbipex MO npu Toke go 20
MA.

1.2.3. OnekTponuTaHMe TENNOBLIYUCIIUTENSA LOSMKHO OCYLLECTBNATLCA cTabu-
NU3NPOBAHHbLIM HaNpsXXeHMEM NOCTOAHHOro Toka 3Ha4YeHneM 13 guana-
30Ha (12-24) B c ypoBHeM nynbcaumin He 6onee + 1,0 %.

Mutanune ot cetn 220 B 50 Ny moxeT obecneumBaTbCsl C MOMOLLbIO

nctodHuka BTopudHoro nutanusa (MBI1), noctaensemoro no 3akasy
(MpwnoxeHue E).

MowHocTb notpebnenuns TB He Gonee 0,2 BA, npu noasapsiae
BCTPOEHHOIO aKkKymMynsitopa nocfie BOCCTaHOBMEHWUS BHELUHEro nuta-



HMa — He 6onee 1.0 BA. AnuTenbHOCTb NOMHOrO 3apsaga akkymynatopa
cocTaBnseT He bonee 4-x Yyacos.

BenununHa notpebnsemon mowHoctn TCyY 3aBUCUT OT Yucna nog-
KIoYaeMbiX AaTYMKOB JaBreHusi, Ho He bornee 0,5 BA Ha gaTyuk.

1.2.4. Tennoc4yeTymk obGecrneunBaeT coxpaHeHue pesyrbTatoB pabotbl TB B
apxuBax:

- yacoBom — 898 3anucen (rnybuHa apxmea — 0o 37 CyTOK);
- cyTo4yHOM — 360 3anucen;
- Mecsa4yHoM — 48 3anucen (rnybuHa apxmea — Ao 4 ner).

HewTaTHble cuTyaumun, oTKasbl U OENCTBUA onepartopa (OUKCUpy-
IOTCS B XypHanax:

- XypHane HC — go 256 3anvcen;

- XXypHane oTka3oB — o 256 3anucewu;

- XXypHane nosnb3oBaTens — Ao 128 3anucen;
- XXypHane pexumosB - 40 32 3anucen.

Bpemsi coxpaHHOCTU apXMBHbIX, @ TakkXe YCTaHOBOYHbIX AaHHbIX
nNpwn OTKIMIOYEHUN NUTAHUA (M MOMHOM paspsife akKyMynsitopa) He Me-
Hee 5 nerT.

1.2.5. YCTOMYMBOCTb K BHELLUHMM BO3AEWCTBYIOLWNM (pakTopam TennoBblvUC-
nutens B paboyem pexumme:

- Temnepatypa oT 5 go 50 °C;

- OTHOCUTENbHas BNaxHocTb - He 6onee 80 % npu Temnepartype OO
35 °C, 6e3 koHaeHcauum Bnaru;

- aTMochepHoe aasneHune ot 66,0 go 106,7 kla;
- Bubpauus B gnanasoHe ot 10 go 55 Ny ¢ amnnutygon go 0,35 mm.
CteneHb 3awmtbl TB cooTBeTcTBYET Koay IP54 no TOCT 14254.

Mo 3aka3y Bo3aMOXxHa noctaBka TB coO cTeneHbio 3awmThl, COOTBET-
cTeytowen kogy IP65.

YCTONYMBOCTb K BHELLUHMM BO3OEWCTBYHOLMM (pakTopam ocTasib-
HbIX cocTaBnsawwmx TCY ykasaHa B 3KCnyaTauMoOHHON OOKYMEHTaumm
(30) Ha cooTBeTCTBYIOLWMNE U3OENUS.



1.3. MeTponornyeckmne xapaktepucTmuku

1.3.1. MNpegensl gonyckaemon abCcontoTHOM NOrPELIHOCTM TensiocHeTymKa npm
N3MEepeHnn, NHOMKauuKn, pernctTpaumm, XpaHeHnn n nepenade pesysb-
TaToOB U3MEPEHUN TemrnepaTtypbl TENOHOCUTENS A; He MpeBbiwaloT
3Ha4YeHun, onpegensemMblx no opmyne:

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

rge t— temnepartypa TennoHocutens, °C.

1.3.2. Npegenbl gonyckaeMon OTHOCUTESNbHOM MOrpeLHoCTU TennocyeTymka
NPy U3MEPEHUN, NHAMKALUN, PErMCTPaLUN, XPaHEHUN U Nepedaye pe-
3ynbTaToB M3MepeHun obbema (Maccol), cpeaHero o6bLemMHoro (Macco-
BOro) pacxoga TennioHocutenst He 6onee + 2,0 %.

1.3.3. lNpegensl gonyckaeMon npuBeAeHHOW MOrpeLlHOCTU TennocyeTymka
npu U3MepeHnn, NHOMKauumn, permctpauum, XxpaHeHnn n nepegadve us-
MEPEHHbIX 3HAa4YEeHUN JaBrieHns He npesbliwaeT + 2,0 %.

[nanasoHbl AaBneHusl, B KOTOpbIX 0becrneynBaeTcs ykasaHHasi no-
rPeLWwHoCTb TENMocYeTYMKa NpU TUMNOBOW KOMMNMEKTaumMmM npeobpasosa-
TEeNnsMM JaBreHus ¢ knaccom ToyHoctu 0,5:

- o1 0,88 go 2,5 MIla — ana npeobpa3oBaTenen gaBneHUss ¢ BEPXHUM
npegeniom namepenus 2,5 Mra;

-ot1 0,56 pgo 1,6 MlNa — gns npeobpasoBaTenen gaBrneHNs C BEPXHUM
npegenom namepenus 1,6 Mra;

- o1 0,35 go 1,0 MlMa — ansa npeobpa3oBaTenen gaBneHUss C BEPXHUM
npegenom namepenus 1,0 MlMa.

1.3.4. lNpegensl gonyckaemMon OTHOCUTENbHOM MOrpelHoCTU TennocyeTyunka
npu U3MEepPEeHUn, NHOMKaLMN, perncTpauumn, XxpaHeHmm n nepegade pe-
3ynbTaToB M3MEPEHMN TenmnoTbl B COOTBETCTBUM C knaccom C no
FOCT P 51649-2000 B grMana3oHe pa3HOCTM TemnepaTyp:

ot 10010 °C He bonee + 6,0 %;
o1 10 no 20 °C He bonee + 5,0 %;
6onee 20 °C He bonee t 4,0 %.

1.3.5. Npegensl gonyckaemMom OTHOCUTESTIbHOM MOrpeLuHOCTN TennocyeTymnka
npu U3MepeHuu, MHANKaUUN, pernctpaummn, XxpaHeHnun n nepegadvye us-
MEPEHHbIX 3HaYeHUn BpeMeHU paboTbl B pasnUYHbIX pexumMax He npe-
BbiwaeT = 0,01 %.



1.4. CocTtaB

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

Tabnuua 2
HanmeHoBaHue un YCJ10BHbIE 0603Ha4eHus Kon-Bo I'Ipwmeanme
1. Tennosbluucnutens «B3JIET TCPB» ucnonHeHns TCPB-026 1
(TCPB-026M)
2. NpeobpasoBaTenb pacxoga no 4 Mpum. 1
3. NpeobpasoBatenb TemMmnepaTypsbl no 5 Mpum. 2
4. NpeobpasoBaTenb AaBNEHUS no 4 Mpum. 3
5. KOMNNeKT MOHTaXHbIN 1 Mpum. 4
6. MacnopTt 1
7. KOMMneKT akcnnyaTtaunoHHOM JOKYMEHTaUMn B COCTaBe: 1
- PyKOBOACTBO MO aKCnnyataumm
- MHCTPYKUMSA MO MOHTaxy
NMPUMEYAHNA.
1. Tun n konu4yecTBo NpeobpasoBaTenien pacxoga — B COOTBETCTBUM C 3a-
KazoM. TwunoBasi nocTtaBka — ONEKTPOMArHUTHblE pPacxogoMepbl

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

2. Tun 1 KonnyecTBo nNpeobpasoBaTtenen TemnepaTypbl — B COOTBETCTBUM
C 3aKa3om.

3. Tvn 1 KonuyecTBO nNpeobpasoBaTtenen OaBreHUss — B COOTBETCTBUMN C
3aka3om. TunoBas nocraeka — nNpeobpasoBaTtenu N3bbITOYHOro AaBne-
Hus Tvna COB-U-A 3A0 HIK «BUIM» ¢ TokoBbIM Bbixogom 4-20 MA.

4. CocTaB — B COOTBETCTBUM C 3aKka3oM. B komnnekT MOTyT BXOAUTb:

- kabenu cBA3N TennoBbIMUCIINTENA C NpeobpasoBaTensmmn pacxona
(MP), npeobpasoBatenamu gaBneHus n/unu npeobpasoBarensamm Tem-
nepatypsbl (MT); anvHa kabenen no 3akasy u3 Tunopsga: 6, 12, 20, 30,
40, 70,100, 150, 200 wm;

- NpUcoeauHNTENbHAA N YCTaHOBOYHAA apMaTtypa Af9 MOHTaxa COCTaB-
HbIX YacTen TCY Ha obObekTe.

JKcnnyaTauMoHHas AOKYMEHTauusa 1 KapTbl 3aka3a Ha gaHHOe U3-
Aenve n Opyrywo npoaykuumio, Bbinyckaemyt dupmon «B3JNET», pas-
MeLLeHbl Ha canTe no agpecy www.vzljot.ru.

Tam e pasmelleHbl CEpBUCHbIE MPOrpaMmmbl Ans paboTtbl ¢ Tenno-
BblYMCIIMTENEM MO nocnegoBaTensHoOMy uHTepdency RS-232:

- «YHuMBepcanbHbIi NPOCMOTPLUMK», BKIHOYAKOWMA B CBOM COCTaB WH-
CTpyMeHTanbHble nporpammbl  «MoHutop TCPB-026» , «MoHutop
TCPB-026M»;

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


http://www.vzljot.ru/

1.5. YcTponcteo u paborta

1.5.1. MpuHUMN paboTbl

Tennocuetunk «B3JIET TCP-M» ncnonHenun TCP-026, -026M no-
CTPOEHHbIN Ha B6a3e Tennosbiuncnutens «B3JIET TCPB» ncnonHeHun
TCPB-026, -026M npeactasnsieT cobon eguHbii MHOrO(OyHKUMOHab-
HbIi MHOTOKaHarmnbHbIA KOMMSEKC, KOTOPbLIN MOXET BbINOSMHATL YYeT U
perncTpauuio napamMeTpoB TEMSOHOCUTENS M KONU4YecTBa TeNnoTbl B
TennocncTemMax pasnmyHon KoHdurypaumm.

MpuHUMN gencTBusa TennocveTynka OCHOBAH Ha U3MEPEHUU nep-
BUYHbIX MapaMeTpoB TEMSIOHOCUTENSA C MOMOLLbBIO NpeobpasoBaTenemn
pacxoga NP, temnepaTtypsbl MT, gasnenus N4 n obpaboTtke pesynbTa-
TOB U3MEPEHUA B COOTBETCTBUM C anropuTMOM BbIOPaAHHOW CXEMbI
Tennoy4yeta. KaHanbl namepeHnsa pacxoga, TemnepaTypbl U AaBneHUs
TennocyeTymka COCTOAT U3 MEPBMYHOIO U3MEPUTENBHOrO npeobpaso-
BaTensd, NMMHMMN CBA3N U KaHana M3MEepEHUs1 TEeNNOBbIYMCIINTENSA COOT-
BETCTBYHIOLLIErO NapameTpa.

CTpyKTypHasi cxeMa Tennoc4eTymka npueegeHa Ha puc.1.

TennoBblyUCcAUTEND

nrP1

!

nP4

nm <4—» RS-232

A

nTs Mupukatop

nai

KnaBunatypa

i

CUrHan _ _
Hanpasnexnna —®| Dir0 =24B
NoTOKa

ac Dirl

[P, IT, 4 — npeobpasosamenu pacxoda, memrnepamypbl, 0aerneHus;
HAC — damyuk cobbimus (npucymcmaeusi, 3a0biMrieHusi U op.);
Dir — sjoeuyeckuti 8xo0.

Puc.1. CTpykTypHas cxema TensocyeTyumka.

B kadectBe [P B cocTaBe TennocyeTymka MOryT MCMNoSfib30BaTbCS
3MIeKTPOMarH1THbIe, YNbTPa3BYKOBbIE, BUXPEBLIE, TaxOMeTpudeckue
UM OCHOBaHHbIE HA WHbIX PU3MYECKMX NMpUHUMNAX npeobpasoBaTtenu
pacxoga unu pacxogomepbl, UMeLne YacTOTHO-UMMYbCHbBI BbIX0A,.
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B kaudectBe [T moryT ucnonb3oBatbCs TepmonpeobpasoBaTenu
COMPOTUBNEHUSA C Pa3fNYHbIMU 3HAYEHUAMU HOMMUHANbBHOW CcTaTuye-
ckon xapakrtepuctuku (HCX), nogkniodaemMble K TENSIOBLIYUCINTESO NO
4-npoBogHoM cxeme. [Ans KaHanoB U3MeEpPEHUA TemnepaTypbl B noga-
towem n obpatHom TpybonpoBogax OAHOM TENNOCUCTEMbI LOMKEH UC-
Nnosfib3oBaTbCA KOMMMEKT npeobpasoBaTenien Temnepatypbl, UMEKLLNIA
HOPMUPYEMYIO MOrpeLLHOCTb U3MEPEHUS Pa3HOCTN TeMmneparyp.

B kadectBe [ moryT ncnonb3oBaTtbcsa npeobpasoBatenu gaene-
HUSA pasnn4yHoro Tuna, obecnevnsarome npeodpasoBaHne N30OLITOYHO-
ro [aBreHusi TEenroHOCUTENst B KOHTponvMpyemom TpybonpoBoae B
YHUOMLMPOBAHHbLIN TOKOBbIA BbIXOAHOW CUrHan.

B0O3MOXHO BMECTO M3MEpPSIEMOro 3Ha4YeHNsa pacxoda, TeMneparypbi
UNY OaBneHus UCNonb3oBaTb UHAMBUAOYANbHOE [OrOBOPHOE 3HaYeHue
COOTBETCTBYIOLLErO NapamMeTpa.

CurHan HanpaBrneHust NotToka u/unm aaTymk cobbiTua mMoryT ObiTb
nogkKnto4veHbl K normyecknm Bxogam DirO, Dirl.

BHewHne cBA3M TennocyeTynKka OCYLLECTBIIAIOTCA N0 UHTepdency
RS-232, nogkntoyeHMe K KOTOPOMY BbIMOSHAETCA 4Yepe3 pasbeM Ha
kopnyce TB.

[BYCTpOYHbIN Xuakokpuctannmyeckun nHgukatop (PKKW) obecne-
YmBaeT BbIBOL andaBUTHO-LMPPoBON NHPOpMaLN. Pa3psagHOCTb UH-
AvKauum napameTpoB Ha Aucnriee TennocdeTymka npuseneHa B [pu-
noxexuu b.

1.5.2. Cucrema usmepeH1Mn v BbIYMCreHUN
1.5.2.1. OTnuumtensHbiMn ocobeHHocTAMKU Tennocdetynka «B3JIET TCP-M»

ucnonHeHum TCP-026, -026M asnstoTcs:

- MHOIroypoBHeBasd oOpraHm3auna BbINOJIHEHUA I/13MepeHI/IIZ 1N BblHUCNe-

HUI;

- BBOO, anroputMoB pacyeta Tenna (KOHdurypaumi wn3MeputenbHbIX

cxeM) nytem nporpammMmHoro Bblbopa u3 11-TM cxem, MMelLmxcs B
TennoBblYUCIINTENE;

BO3MOXHOCTb MPOrpaMMHOro 3agaHus Habopa HelTaTHbIX CUTyaumni u
HacTpoyrkn peakunin TCY Ha UX NoABNEHUE;

- BO3MOXHOCTb ObICTPOW 3arpy3ku KOHdUrypauum v3mepuTenbHom cu-

1.5.2.2.

cTeMbl 1 6a3bl YCTaHOBOYHbLIX MapaMeTpoB Mo nocnegoBaTernibHOMY UH-
Tepency.

B TennoBbluncnnTene KOHTPONMPYeEMOn TENNOCUCTeME CTaBUTCS B CO-
OTBETCTBME pacyeTHas Tennocuctema TC, CTpyKTypa KOTOpoWn npuee-
AeHa Ha puc.2.

PacueTHas Tennocuctema codepXuT YeTblpe pacyeTHbIX Tpybo-
nposoga <TPs> (s=1...4). TpybonpoBoabl pacyeTHOW TennocucTeMsl
CTaBATCA B COOTBETCTBME TpybonpoBogam KOHTPONMPYEMOWN CUCTEMBI.
Ecnu B KOHTponvpyemon Tennocucteme TpybonpoBOAOB MeHbLUE Ye-
TbIPEX, TO B «JULWHUX» pacyeTHbIX TpybonpoBogax UHANLMPYIOTCA HY-
neBble 3HA4YeHUs pacyeTHbIX AaHHbIX.
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Puc. 2.

1.5.2.3.

Tpy6onposop TP4

Tpyb6onpoBop TP3

Tpyb6onpoBop TP2

Tpy6onposop TP1

Hdamyuku TP1

¢

Tennocucrtema

CTpyKTypa pacyeTHOM TensI0CUCTEeMbI.

B kaxxgom pacuetHoM TpybonpoBoae nmeetca Habop u3 Tpex gat-
yukoB: pacxoga <O-k NP>, temnepatypbl <O-k MT> n pasneHus
<A-k NO>. Jatynkn pacyeTHoro TpybonpoBoaa MOCTaBMEHbl B COOT-
BETCTBUE NepBUYHbIM NpeobpasoBaTensm pacxoga [P;, Temnepatypsbl
MNT; n pasnenns MMy, yCTaHOBNEHHbIM B KOHTPONMpyemMom Tpybonpo-
BOAE M NOAKITOYEHHBLIM KO BXoAam Tennosbluncnutens (i=1...4, j=1...5,
k=1...4). Npeobpasoatenb MTs n «cBobogHble» npeobpasoBaTenu
MP4 v MOs MoryT ncnonb3oBaTbCA N9 U3MEPEHUA COOTBETCTBEHHO
TemnepaTypbl, pacxoda W AaBNeHUs Ha UCTOYHMKE XOSIOAHOW BOAbI.
Kpome TOro, namepeHHble 3Ha4yeHusi TemnepaTtypbl U LaBrAeHUs MoryT
nepefasaTbCs Mo nocnegoBaTenbHOMY NHTEPdENCY U UCMNONb30BaTbCA
B pacyeTax Tenna.

CooTBeTCTBUE NEPBMYHOIO NpeobpasoBaTtens AaTynKy pacyHeTHOro
TpybonpoBoga 3agjaeTcs B TENMOBbIYMCAUTENE NyTEM MNPUBA3KMA MO-
PSIAKOBOro HOMepa nepBUYHOrO npeobpasoBaTensi K COOTBETCTBYHOLLE-
My pacyeTHoMy TpybonpoBoay pacyeTHoM Tennocuctembl. [lopsgko-
BbIl HOMEP NepPBUYHOro NpeobpasoBaTenst onpeaensaeTcsi NOPSAKOBbIM
HOMEpPOM BXOA4a, K KOTOPOMY MOAKMOYEH npeobpasoBaTtesnlb AAaHHOMO
tina (MNP, NT wunun MA4).

CTpyKTypa OCHOBHbIX U3MEPEHU U pacyeToB, BbIMOSTHAEMbIX B TENSO-
cyeTyuke, npmeegeHa Ha puc.3. O6o3HavYeHnsa, HaMMeHoBaHUA U egu-
HULUbI M3MEpPEeHMs MapaMeTpoB, yKasaHHbIX Ha puc.3, nNpuBedeHbl B
Mpunoxexnn B.
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MepBnYHbIE Npeobpa3oBaTenu

[NP1]...|NP4| [NT1]|.-[NT5] [na1].-|no4|
F R | B
y iV y (N y k¥ [ozoeopHbie
Usmepenue Mpeo6pasoBatenu || fapamempel
i=1.4,j=1.5k=1.4 txB 3
txB n
* <—
Qi tj t5_> tXB Pk P 4 - PXB PxB
-«
Ha3Ha4yeHue Tpy6onposoa TPS
Datumku TP s=1.4
Ak NP ............ <np, >
n-ﬁ nT ............. < nTJ. > ﬂrs
Ok MO ..o <ng>
BblyucrieHue < tpor,
QTp, pTp,  GTp,  Wip, < Rors
trtp,  tBu,  hTp, MTp, ETp,
PTp VTp,
BbiyucrnieHue
I — Tennocucrtema
GTC WTtc
Gpor
GrB WrB Yuem <L
MTc Etc Tyu TnvT ‘ﬂq
Epor
Mre Erg THap ToT A
Tnp THC Eren
Tpex

* — ucrnonb3yemcs c80600HbIU npeobpazosamersib 0asreHus;

[P, IT, 4 — npeobpasosamernu pacxoda, memrepamypbl, 0aerneHus;
TP — pacuyemtnbili mpyborpoeod; F — yacmoma criedoeaHusi UmryJsib-
cos lP; R — conpomuerneHue lT; | — ebixoOHoU mok [1/].

Puc.3. CTpykTypa OCHOBHbIX U3MEPEHUN U pacyeToOB B TENIOCYETYUKE.
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OI'Ipe,D,eJ'IeHI/IFI MOHATUN, ncnosib3yembiX B CUCTEME paCHETOB.

. «I'IpeoGpasoBaTenw» — 3TO COBOKYMHOCTb AaHHbIX O NepBUYHbIX Na-

1.5.2.4.

pameTpax TennoHocuTensa (pacxon, TemnepaTtypa u AaBneHue), usme-
PEHHbIX C NOMOLLBLI0 NEPBUYHBLIX NpeobpasoBaTenen, a Takke O Ha3Ha-
YEHHbIX COOTBETCTBUAX NepBUYHBIX NpeobpasoBaTenen gaTymkam pac-
YeTHbIX TPybonNpoBOOOB pacyeTHOM Tennocuctembl. TB umeet BO3-
MOXHOCTb NpuHMMaTb N obpabaTtbiBaTb curHasnbl oT 4-x npeobpasosa-
Teneun Kaxxgoro Buga napameTpa B pacHeTHOM TpybonpoBoae.

«TpybonpoBoa (pacyeTHbI)» — 3TO COBOKYMHOCTb AaHHbIX O Napa-
MeTpax TEenroHOCUTENSA B OTAENbHOW BETBM TEMMOCUCTEMbI, paccyu-
TaHHbIX HA OCHOBAHWM NAPaMeTPOB, U3MEPEHHBIX C MOMOLLbIO NEpPBUY-
HbIX NpeobpasoBaTenen, UM 4OroBOPHbIX 3HAYEHUIN 3TUX NAapaMeTpPOB.

Mog «Tennocuctemom (pacyeTHOM)» nogpasyMeBaeTCa CMCTEMA pac-
yeTa Tenna M COBOKYMHOCTb NMapameTpoB KOHTPOMMPYEMOW Tenmocu-
CTEMbI.

B kayecTBe MCXOOHbIX AaHHbIX ANA pacyeTa B Tennocucteme uc-
NoSb3YKTCA JaHHbIE pacyeTHbIX TPyboNpoBOL4OB, BXOAALLNX B pacyeT-
Hyt0 Tennocuctemy. Kpome Ttoro, B TB nmeeTcs BO3MOXHOCTb NPSIMOro
namepeHna nnbo npuema no nocrnegoBaTefnibHOMY MHTepdency n umc-
Nnonb30BaHWe AN pacyeToB TEKyLLEero 3HayeHnsa TemnepaTtypbl U AaB-
NEeHUs Ha UCTOYHMKE XOSTOAHOW BOAbI.

AnroputMm pacdeta KonmyecTBa TEMnOTbl B pacyeTHOM Tensnocu-
CTeMe COOTBETCTBYET BblOpaHHOM cxeme TensoyyeTa. [Nonb3oBaTensb
MOXeET BblGpaTb ogHy n3 11-tn, umetowmxcsa B namatn TB cxem Tenno-
yyeTa, COOTBETCTBYHLLYID KOHTPONMPYEMOW Tennocucteme no BuAay,
KonuyecTtsy TpybonpoBoAOB U pacnpeneneHnto nepBuYHbIX npeobpa-
3oBaTtenewn no Tpybonposoaam.

lMepeyeHb cxem Tennoy4vyeta U COOTBETCTBYIOLUMX UM anroOpuTMoB
pacyeTa KonuyecTBa Tenna npuBedeH B PyKOBOACTBE MO aKcnnyaTaumm
Ha TennosbluucnuTenb ucnonHeHum TCPB-026, -026M.

[na KoHTponupyemon TennocucTeMbl BO3MOXHO obecneuntb ne-
peknYyeHne anropMtMa pacdeTta Tenna npu nepexoge oT OoTonuTesb-
HOrO K MEXOTOMUTENbHOMY Ce30HYy K obpaTHO aBTOMATU4YEeCKM Mo
BHELLUHEMY curHany (Hanpumep, CUrHany HanpasneHust notoka). B atom
cnyyae Ansa pacdeTta Tensia B TakOW KOHTPOSIMpyeMOn cUcTeMe UCMOoMb-
3YIOTCA COBMECTHO pacyeTHbIE€ TENSTOCUCTEMbI «3UMHSAA» U «NETHASY.

MpumeyaHue. Mpn OTCYTCTBMM NPAMOro M3MEPEHUss TemnepaTypsbl
XOfI0QHOM BOAbl HA UCTOYHMKE 3HAYEHWE TENrOBOW 3HEPrUM B OTKPbI-
TOW Tennocucteme, onpeneneHHoe TenNoCYETYNKOM C MCMNOSb30BaHK-
€M 3HTanbnMM XON04HOW NOANUTOYHON BOAbI, MOXET OblTb CKOPPEKTU-
pOBaHO B COOTBETCTBUM C YTBEPXKOAEHHOW YCTAHOBMEHHbLIM 06pasom
MeToaMnKon, B TomM Yucne, B cootsetctBum ¢ FOCT P 8.592-2002.

B Tennoc4yetumke npegycmMoTpeHa BO3MOXHOCTb 3agaBaTb A0 31-ro
ycnosust omkcauum Hanmumss HC 1 COOTBETCTBEHHO peakuui Ha UxX
Hanu4ue.

TCuy obBecneumBaeT xpaHeHWe pe3ynbTaToB WU3MEPEHUN BO BHYT-
PEeHHNX apxvBax. [JaHHble apxMBOB MOryT ObITb BbiBEAEHbI Ha AnChnen
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nmbo nepegaHbl NO NocrnedoBaTeNlbHOMY WHTEPMENCy Ha BHellHee
YCTPOWNCTBO.

[Mopanok HasHa4YeHUs HewTaTHbIX CUTyauun 1 peakumin Ha HuX, a
Takke COCTaB M NOPSAOK apXMBUPOBaHUA MHMOpMaLUMM NpuBeaeHbl B
PYKOBOACTBE MO 3KCMyatauuum Ha TENNOBbIYMCIUTENDb WCNOMHEHUN
TCPB-026, -026M.

1.5.3. PexxumMmbl ynpaBrneHus
1.5.3.1. Tennocyetunk «B3JIET TCP-M» ucnonHeHun TCP-026, -026M nmeeTt

TPY pexunma ynpasneHus:

- PABOTA — akcnnyaTaunoHHbIN pexnm (pexmm nornb3oBaTens);

- CEPBUC — pexxnm noaroToBKM K SKCNyaTauuu;
- KAJTIMBEPOBKA — pexunm HoCTUPOBKN 1 NOBEPKN.

Pexumbl OTNMYaloTCsl MOPSAKOM  MCMONb30BaHUS apXvMBOB ANS
XpaHeHUs1 pe3ynbTaToB U3MEPEHUI N BbIYUCIIEHWNIA, anropuTMom obpa-
BOTKN BO3HUKAKOLLMX HELTaTHbIX CUTyaLUuiA U OTKa30B, YPOBHEM [OCTY-
na K uHcopmaumm (CoctaBoM MHOMLMPYEMON Ha Aucnnee nHgopMma-
UMM U BO3MOXHOCTSIMU MO M3MEHEHWUID YCTAHOBOYHbLIX MapameTpoB
TENNOBbIYMCINTENS).

Hanbonbwum npuoputetom obnagaet pexum KAJIMBPOBKA. B
3TOM peXxume Nno MHTepdency BO3MOXHaA MoANdMKALUS BCEX YCTaHO-
BOYHbIX MapameTpoB. HaumeHbLUMM npuoputeToM obnagaeTr pexum
PABOTA.

Bo Bcex pexXnmMax BO3MOXEH MPOCMOTP U CYUTbIBaAHUE 3Ha4YeHnn
apxmBmpyemMbixX napameTposB.

YnpaeneHne paboton TCY B pasnnyHbIX peXMMax MOXET Ocy-
LwecTBNATbCA NMMBO € KnaBmaTypbl C MOMOLLBI CUCTEMbI MEHIO N OKOH
WMHOMKaLUMN pas3HOro YpoBHS, oTobpaxkaeMbiX Ha AUCnnee uHagMkaTopa,
nmbo C NOMOLLBI0 NEPCOHANbLHOrO KOMMbOTEPA MO NocnefoBaTeNbHO-
MYy UHTepdency RS-232. CoctaB 1 CTPYKTYpa OCHOBHbIX MEHIO npuBe-
AeHa B YacTu |l pykoBoacTBa Mo aKcrnnyaTaumm Ha TennoBblYMCnuTenb
«B3J1ET TCPB» ucnonHexnnn TCPB-026, -026M.

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

a)

B pexvnme PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb NpocmaTt-
puBaThb:

n3mMepsiemMble 3Ha4YeHUs] NapamMeTpoB: pacxoda 06BbEMHOro U MaccoBO-
ro, Temnepartypbl, AaBrneHusl, oGbema, Macchl, KONMYecTsa TENMoThl U
TENMOBOW MOLLHOCTU, 3HTANbMWUU U NIOTHOCTY;

6) n3MepeHHble 3HaYeHUs1 pacxoda, TemnepaTypbl, AaBNEHUS HA UCTOYHU-

ke xonogHou Boabl NMB0o 3agaHHbIE AOrOBOPHbIE 3HAYEHUS TeMnepaTy-
pbl U OaBNeHNs AN UCTOYHMKA XONOAHOW BOAbI, NapaMeTpbl KaHanos
N3MepeHUst pacxoda, TemMnepaTypbl U AaBNeHNUs, KpUTepun U BUObI pe-
aKUMIN Ha HewTaTHble CUTyaumu;

B) cogepxmmoe 6a3sbl yCTaHOBOYHbIX NapamMeTpoB 1 XypHanos: HC, oTka-

30B, MNMOJ1b30BaTENIA, PEXNMOB,

r) napameTpbl PYHKUMOHUpoBaHUA TCu:
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- TEeKyLLlee BpemMsa u aary;
- nepuoabl 06paboTkn namepeHun n onpegenenuna HC;
- NnapamMeTpbl CBA3M NO UHTepdency RS-232;

- 3Ha4YeHN4A BpemMeHn Hap860TKI/I, NPOCTOA, HELUTATHbLIX CMTyaLLMVI n OTKa-
30B;

- 3HAKOMO3ULMOHHBLIN KO COCTOSIHNA U3MEPEHUN;

- KOHTPOSIbHYO CyMMY 6a3sbl YCTaHOBOYHbIX NAapaMeTpoB;

- KOHTPAKTHbIN Yac N KOHTPAKTHbIN OEHb;

- [aTbl Nepexoga Ha «3VMHee» 1 «neTHee» BpeMs Afs TEKYLLEro roga.

B pexxume PABOTA nonb3oBatesnb Takke UMEET BO3MOXHOCTb M3-
MEHSTb:

- napameTpbl CBA3N No uHTepdency RS-232 (agpec npubopa B ceTw,
CKOpPOCTb 0BMeHa);

- eQUHULbI U3MepeHnsa Ons oTobpaxeHus 3Ha4YeHUr KonumyecTBa Tenso-
Tbl, TENSIOBOM MOLLHOCTM, Maccbl, obbema, AaBneHusa, pacxoga u Ko-
apdpuumeHTa npeobpasoBaHNa UMMYNbLCHOrO BX0Aa;

- ONUTEeNbHOCTb HenpepbiBHOM nHAMKaumn gucnnea XK.

1.5.3.3. Pexxum CEPBUC — 310 pexxmm noaroToBKM K aKcnnyaTaumm (HacTporka
TENMOBbIYMNCNTENSA B COOTBETCTBUM C BbIOpPAHHOMW CXEMOW M3Mepu-
TENbHOW CUCTEMDI).

B pexume CEPBUWC [onoOnHUTENBHO K BO3MOXHOCTAM B PEXMME
PABOTA nonb3oBaTtenb MOXeT:

a) npocmaTtpusaTb anroputMmbl pacdeta Tenna B TC n NBC;
6) n3mMeHATb:
- [aTy 1 BpeMs «NIeTHEro» U «3MMHero» BpeMeHu;

- NapamMeTpbl CBSA3U No UHTepdency RS-232 (BMa ynpasneHns obMeHoM,
TUN COeaMHEHUS MO NHTEpPeNcy);

B) yCTaHaBnmBaThb:
- TEKyLUMe 3Ha4YEeHUs BpEMEHN 1 AaTbl NPMOOPHbLIX YACOB;

- paspelleHue / 3anpeLleHne aBTOMaTUYeCcKoro nepexoaa Ha «neTHee» u
«3UMHee» Bpems;

- KOHTpaKTHbIIZ 4yac u”n KOHTpaKTHbII7I OEHb O5A COXpaHeHUA OaHHbIX B CYy-
TOYHOM N MEeCAYHOM apXunBax,

- napamMmeTpbl N pexunmbl paboTbl KaHanoB M3MepeHuUs pacxona (BKnto-
YyaTb NPOrpamMMHO KaHanbl U3MepeHNsa pacxoga, HazHa4vyaTb TUM pacxo-
AoMepa, YCTaHaBnMBaTb BEPXHEE U HMXKHEE 3HAYEHUs Ananas3oHa Us-
MepeHNs pacxoda W 3HavyeHne OTCeYKM MO pacxody, 3agaBaTtb MNpo-
rPaMMHO PEXUM BXOAHOrO Kackaga: aKkTMBHbIN / NacCUBHbLIN; yCTaHaB-
nuBaTb 3HA4YeHUs1 KO3IhPMUMEHTOB Npeobpas3oBaHud, 3agaBaTb OOro-
BOPHbIE 3HAYEHNS PACXOO0B);

- napameTpbl U pexumbl paboTbl KaHarioB M3MEpPeHUs Temnepatypbl
(ycTaHaBnuBaTb «JIETHEE» UMM «3MMHEE» 3Ha4YeHue TemnepaTtypbl Xo-
nofHow BoAabl M 3ag4aBaTb BPEMEHHOW WHTepBan ee MCMNoNb30BaHus,
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BKNtoYaTb MPOrpaMMHO KaHanbl M3MepeHusi TemnepaTypbl, 3adaBaTb
3Ha4yeHne HOMMHarbHOW CTaTUYeCKOW XapaKTepucTuku npeobpasosa-
HMS NpPUMeEHsieMbIX npeobpasoBaTenein TemnepaTypbl, ycTaHaBNMBaTb
BEPXHEE W HMXKHEE 3HA4YeHUs OuanasoHa W3MepeHus TemrepaTypbl,
[I0rOBOPHbIE 3HAYEHMS TEMNepaTypbl NO KaHanam);

napamMmeTpbl U peXmnmbl paﬁoTbI KaHalioB nuamepeHuna gasrneHuns (BKJ‘IPO—
4YaTb nNporpamMMmHO KaHallbl U3MepeHuda pOaBleHunda, YyCTaHaBJIMBaATb
BepxHee U HWKHee 3Ha4YeHnd Anana3oHa U3MepeHud agaBlieHnd, Ooro-
BOPHbIE 3HA4YeHUA OaBJieHUdA Mo KaHallaM W AaBJrieHUus XOJ'IO,IJ,HOVI BO-
Abl);

- NapameTpbl N PEXUMbI NOrMYECKNX BXOAOB;
- YCNOBUA N peakumu Ha HellTaTHble cuTyauuu,
r) OOHYNATb 3Ha4YeHWs1 NapamMeTPOB HAKOMIEHUS;
A) ycTaHaBnmBaTb nepuoa 06paboTkm pesynbTaToB N3MEPEHNIA;
€) oynLaTb apXuBhbl;
X) Npon3BoANTb MHUUManusauuo TB.

1.5.3.4.

1.5.3.5.

1.5.3.6.

B pexume KAJIMBEPOBKA knaBuatypa TB 6nokupyetca n Bce ycrtaHo-
BOYHblE U KanMOpOBOYHblIE MapameTpbl AOCTYMHbI TOMbKO MO UHTEp-
dency. [lNpun 3tom Ha akpaHe XKW wnHOouumpyeTcs Haanuco:
«BbINOJIHAETCA KAJIMBEPOBKAX.

B pexume KAJIMBPOBKA nmeeTtca BO3MOXHOCTb NpPOCMaTpMBaThb
N pedakTMpoBaTh BCe BblllenepedncrieHHble BeNnYnHbl 1 napamMmeTpbl.

B pexnme KAJIIMBPOBKA pgononHutensHo Kk pexumam PABOTA n
CEPBWC moxeT npon3BoanTbCA NoBepka TENOBLIYNCINTENS C OCTU-
POBKOW KaHaroB M3MepeHusi TemnepaTtypbl nytem BBedeHus B TB co-
OTBETCTBYIOLLUMX MOMPaBOK, U IOCTUPOBKA KaHaroB AaBfeHus, a Takke
BBOJ 3aBOACKOro HoMepa npubopa.

Moaudukaumsi yCTaHOBOYHbIX MapamMeTpoB, AOCTYMHbIX B pexunmax
PABOTA n CEPBUC, He BNUAeT Ha METPOSIOrM4YecKne XxapaktepmucTmkm
TCuy n MOXeT Npon3BOAUTLCA Npu HeobxoamMmocTn Ha obbekTe. [Mapa-
MEeTpbl HacTporku n kannbposkn B pexnmax PABOTA n CEPBUC He-
AOCTYIMHbI.

Pexum ynpaBneHusi 3agaetcs KoMOMHaUMen Hannyust / oTCyTcTBuS 3a-
MbIKalOLWNX NepeMbldek Ha KOHTaKTHbIX Mapax paspelueHust moaudu-
Kauum KannbpoBOYHbIX U DYHKUMOHArbHbLIX NapamMeTpoB.

MopsagoK yCTaHOBKM PEXMMOB ynpaBrieHnst ykasaH B YacTtu Il pyko-
BOACTBA NO aKcnnyatauumn Ha Tennosbluncnntens «B3JIET TCPB» uc-
nonHennn TCPB-026, -026M.
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1.6. CocTaBHbIe YacTu usgenus

1.6.1. TennoBbIUNCNUTENDb

1.6.1.1. Tennosbluucnntens «B3JIET TCPB» wucnonHennn TCPB-026, -026M
npeacraBnseTr cobon MUKPOMPOLIECCOPHBIN N3MEPUTENbHO-BLIYNCIIN-
TenbHbIA BNOK C XUAKOKPUCTANNYECKUM rpaconyeckumM UHOMKATOPOM
N KHOMKaMu ynpasrieHUsl. TexXHUYeckue XapakTepucTuKM U onucaHue
paboThbl TENNOBLIYUCANTENS, a TakKe NOPSAO0K yNpaBreHns UM npuse-
AeHbl B AokyMeHTe «Tennosbiuncnutens «B3JIET TCPB». WcnonHe-
Hua TCPB-026, -026M. Pykosogcteo no akcnnyataunny» B84.00-00.00-
26 P3.

TennoBblYUCNUTEND BbINOSTHAET:

- npeobpasoBaHme n 06paboTKy n3mMepuTerbHbIX CUTHANOB, NOMYyYEHHbIX
OT nepBuYHbIX Npeobpasosatenen (MNP, MNT n MAQ);

- BTOPUYHYO 00paboTKy M3MEpPEHHbIX 3HAYEHWIA NMapameTpoB U BblYUC-
NeHne TennoBbIX NapamMeTpoB MO YyCTaHOBMNEHHbIM hopMynam pacyeTa;

- apXuBMpOBaHME N XpaHEeHWe B 3HEepProHe3aBUCUMON NaMsiTU pesynbTa-
TOB U3MEPEHWIA, BbIYMCIIEHWUIA U YCTAHOBOYHbLIX NapamMeTpoB;

- BbIBOJ, U3MEPUTENBHOW, apXMBHOW, ANArHOCTUYECKON N YCTaHOBOYHOM
nHopmauun Ha gucnnen XKW n yepes nocnegosaTernbHble UHTEpP-
dencel RS-232;

- aBTOMaTUYECKUIA KOHTPOMb, MHANKALMIO N pErncTpaLmio Hannims Hemc-
npaBHocTen B TCY M HewTaTHbIX CUTyauuMi (HEWTaTHbIX PEXMMOB pa-
BOTbl TENMOCUCTEM).

KK obecneunBaeT BbiBO4 ABYX CTPOK andasBuMTHO-LMEPOBOW
nHdpopmauuu npu 20 cumeonax B cTpoke. Pa3pagHoOCTb nHAMKaumMm na-
pamMeTpoB Ha Aucnnee TennocyeTymka npuseaeHa B MNpunoxeHun b.

1.6.1.2. lNMocnepoBaTtenbHbIn NHTEpdenc RS-232 obecneunBaeT BO3MOXHOCTb
AocTyna K uU3MepuTesibHbIM, pacyeTHbIM U YCTaHOBOYHbIM MapamMeT-
pam, BKMYasa apxvebl. [1pyM 3TOM BO3MOXHa MogudUKauusa ycTaHo-
BOYHbIX MapamMeTpoB, a TakKe BBO C LieNbi UCMONb30BaHUS B pacye-
Tax TEKyLiMX 3HAYEeHUN TemnepaTypbl U AaBNeHUs Ha UCTOYHUKE XO-
nogHon Boapl. [locnegoBaTtenbHbIM MHTEPdENC NogaepXXnBaeT nNpoTo-
kon MODBUS (RTU Modbus n ASCIlI Modbus), npuHaTbI B KayecTBe
cTaHgapTHoro B npubopax dompmbl «B3NTET».

MocnepoBaTenbHbI NHTEpdenc RS-232 MOXeT MCNonb30BaTbCs
ans:

a) HeNoCpeaCTBEHHOM CBA3M C NepcoHanbHbiM koMmnbtoTepom (MK):
- No kaben Npu gnvHe NUHKMK cBAa3n oo 15 w;

- No TenedOoHHONM NUHUM C NOMOLLIbIO MoAemMa U paguosIMHUA ¢ NOMo-
LLIbIO PaaNoOMOAEMa;

- No NnHUK umdposon ceasun ctangapta GSM 900/1800 MIMy ¢ nomoLbHo
aganTepa cotoBou cBs3n «B3JIET AC» ACCB-030;

6) cunTbiBaHNSA apXMBOB C MOMOLLID apxXMBHOro cuutbiBaTens «B3J1IET
AC» AC[B-020;
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B) pacreyaTky apXuBHbIX U TEKYLLUX 3HAYEHUI U3MepseMbiX napaMeTpoB
Ha NPUHTEpe Yepes NepcoHarnbHbIN KOMMbLIOTEP UMK aganTep npuHTepa
«B3JET All».

[anbHOCTb CBA3U N0 TeneOHHON NNUHUK, paguoKaHany n COTOBOWM
CBSA3WN onpeaensdeTca xapakTepucTukaMmy TenedOHHOW NIMHUKU, paguo-
KaHana v kaHana cCOTOBOMW CBSI3W COOTBETCTBEHHO.

MogkntoyeHne agantepa cotoBon cBa3n ACCB-030 k nHtepdency
OAMHOYHOro Npubopa unn K NMHUN CBA3W rpynnbl NPUBopoB AaeT BO3-
MOXHOCTb NepeaaBaTb MHGOPMALMIO NO KaHany COTOBOW CBS3W, B TOM
yucrne n B IHTepHerT.

Mcnonb3ysi KaHan cOTOBOW CBSI3W, MOXHO Ha 6a3e NMporpamMHOro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb AUCNETYEPCKYD CeTb AnNs
OAVHOMHBIX U/vnn rpynn NpubopoB Kak OOHOTUMHBLIX, Tak M pPa3HOTUM-
HbIX MO HA3HA4YEeHWUIO.

CkopocTb obmeHa no uHtepdpernicy RS-232 ot 1200 go 4800 bog
yCTaHaBnmBaeTcs B npubope.

1.6.1.3. ImMnynbCHble BXoAbl NpegHasHayeHbl Ans nogknoveHnsa npeobpasosa-
Tenewn pacxoga pasfiMyHbIX TUMOB C UMMYJTbCHBIM BbIXOAOM. KOHCTaHTbI
npeobpasoBaHMs MMMNYSbCHBLIX BXO4OB MOryT yCTaHaBnNMBaTbCA B npe-
penax 0,0001...1000000 nmn/n.

PekomeHgaumm no onpeneneHnto KOHCTaHTbl NpeobpasoBaHUsa NM-
NynbCHOrO BbiIXO4a pacxogomepa, NOoAKIHYaeMoro K TennoBblYUCK-
Tento, npueeaeHsb! B MNpunoxeHun I

1.6.1.4. Jlornyeckme Bxogbl DIRO n DIR1 npegHasHayeHbl ans npuema curHa-
noB OT NpeobpasoBaTenen pacxona Unn aTtynkoB CUrHanusaumm.

lMporpaMmHO normnyeckne BxoAbl MOryT 6bITb NGO OTKMHOYEHDI,
nmMbo BKNHOYEHBbI M HACTPOEHbI HA NPUEM CUrHaNOB, UMEKLLNX BbICOKMN
NI HU3KUA aKTUBHbINA YPOBEHD.

BkntoyeHune nornyeckoro Bxoga DIRO Heobxoaumo gnsa opraHuaa-
UMM TennoyyeTa C aBTOMaTM4YEeCKOM CMEHOW anroputma pacyeTta npu
nepexoge u3 OTOMUTENBbHOrO ce3oHa («3MMay») B MEXOTOMUTENbHbIN
(«neTo») 1 obpaTHo.

Ecnun tennoyyet B TCyY opraHnsoBaH 6e3 aBTOMaTU4eCKON CMEHbI
anroputma pacyeTa «3mma / neto», To normyeckme exogbl DIRO n DIR1
MOryT HacTpauBaTbCs N4 npMema CUrHanoB OT A4aTYMKOB OXpaHbl, No-
XapHon curHanuaaumm, nmbo ans koHTpona nutanusa MNP.
1.6.1.5. NutaHne TB BHewwHee. NpounsBogmTca NMMBGO OT NCTOYHUKA NOCTOSAHHOIO
TOKa HanpsbkeHmem oT 12 go 24 B, nnbo 4Yepe3 noctaBnsgemblt UCTOY-
HUK BTOPUYHOro nutaHma ot cetn ~ 220 B 50 lNy. JononHutensHo B TB
NMeeTCcsa akkymynatop, obecneudmBarolmnin nogaepxaHne pabdortocno-
cobHocTu npmnbopa npu nepepbiBax BHewwHero nutaHna (oo 330 Yacos
npwv NACCUBHOM pPEXNME NMNYINbCHbIX BXxoAoB TB).

1.6.1.6. Bug Tennosblumcnntena npueegeH Ha puc.A.1 MNpunoxenus A.

lMnacTtmaccoBbI KOPMyC COCTOUT M3 OBYX YacTen:. NnvueBoW, rae
pasMeLLeH SNEeKTPOHHbIN MOAYSb TENMOBbIMUCNUTENS, U 3adHeNn, npea-
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Has3Ha4yeHHoW Ans pas3mMeLleHna nogBoaALnXx CUrHarbHbIX kabenen c
OTBETHbIMN HYaCTAMU KOHTAKTHbIX KOJMOOOK.

[ns kpenneHus Ha obbekTe Ha 3agHeN CTeHke kopnyca TB pacno-
NOXeHbl KPOHLUTENHbI Ans yCcTaHOBKM Ha DIN-penky.

1.6.2. NMpeobGpa3oBaTenu pacxoaa

B kavectBe P B coctaBe TC4 MoOryT ncnonb3oBaTbCd cregytoLme
ns3genuns counpmbol «B3JTET»:

- 9NeKTpoMarHmMTHble pacxogomepbl-cHeTunkn «B3J1ET OPy;
- ynbTpas3ByKoBble pacxogomepbi-cyeTunkn YPCB «B3JIET MP».

OnucaHne npuHUMNa OEUCTBUS N TEXHUYECKME XapaKTEPUCTUKU
nepeyncneHHblx MNP npuBegeHsl B cooTBeTCcTBYOWEN I/.

Kpome Toro, B kayectBe NP gonyckaetcs ncnonb3oBaTb Crieayto-
LMe pacxogomepbl ¢ TpebyemMbiMU METPONOrMYECKUMU XapaKTepucTu-
KaMu N XapakTepuctmkamm mmnynbcHoro Bbixoga: B3MNC-CP, B3lC-
TW, NB-2, BCT, BMI, OCBW, PY-2, CBOM, BPTK, PM-5, NMP3OM, T3OM,
M-TXKA, M-HXKA, SKM, SONOFLO, VA, ETHI, Cosmos WP, UFM,
MNK.

B kadectBe 1P B ogHOM TensiocHeTYnKe MOryT MCMNOSb30BaTbCS
pacxogoMepbl pasnuyHbIX BUOOB 1 TUMOB.

MakcumanbHasa anvHa cesasm TB ¢ ykasaHHbiMu NP onpegensieTtcs
TEXHUYECKMMUN XapaKTEPUCTUKAMM UCNOSb3YEMOro pacxogomepa.

1.6.3. NpeobGpa3zoBaTtenu TemnepaTypbl

B coctaBe Tennocyetumka B kadectse 1T MoryT mcnonb3oBaTbCs
nogobpaHHble B napy TepmonpeobpasoBaTtenu conpoTtusnenus (Tr1C)
nnaTMHOBbLIE:

- obnagatowme OAHOM U3 HOMMHAMNbHbIX CTaTUYECKUX XapaKTepUCTUK
npeobpasoBaHus, ykazaHHbIX B Tabn.3;

- UmetoLme Tpebyemble METPOSIOrMYECKNE XapaKTEPUCTUKN;
- obecneumBatoLme NOAKNKOYEHNE NO 4-NPOBOHON CXEME;
- YOOBNETBOPSAOLLNE YCITOBUSM NPUMEHEHMS.

Ta6bnuua 3
Tepmonpeobpasosarens no FOCT 6651-94 no FOCT 6651-2009
npu 0 °C, Ry, Om

100 10001, Pt100 Wqg9 = 1,3850 Pt100 o =0,00385.°C -1

Pt'100 Wi = 1,3910 100 o =0,00391- °C *

500 50001, Pt500 W0 = 1,3850 Pt500 o =0,00385. °C -1

Pt'500 Wig =1,3910 5000 a = 0,00391. °C -1

1000 10001, Pt1000 W0 = 1,3850 Pt1000 o =0,00385-°C*

Pt'1000 Wigo =1,3910 1000M a = 0,00391. °C -1

20



MoryT ucnonb3oBatbcsa MT Ttuna «B3JIET TIMC», KTC-b, KTCI1-H,
KTMTP-01, KTMTP-05, KTCI1-P, KTCIMP-001, TMT-1(-15), TIT-1(-15),
TCIM-P, MeTpan-205.

OnuHa 4-npoBogHon nuHuM cesasm ¢ TB He 6onee 400 m npu omu-
YeCKOM ConpoTMBAEHNN NnHUK He 6onee 200 Om.

1.6.4. NMpeoGpa3oBaTtenu paBneHus

B cocraBe Tennocyetynka moryt ObiTb ucnonb3oBaxbl [ pasnuny-
HOro TWUNa, M3MepsilwMe OTHOoCUTEeNbHOe (M30bITOYHOE) AOaBrieHue,
nMmewLme yHUMUUMPOBAHHLIM TOKOBbLIM BbIXO4 B AnanasoHe 0...5,
0...20 unn 4...20 MA n oTBevatomne 3agaHHbIM TpeboBaHMAM MO TOY-
HOCTU U YCNOBUSAM NMPUMEHEHNS, B TOM yucne: «MeTtpaH», «Candupy,
4341-242 «JUMO», KPT, Nan-Mm, CaB-U-A, KOPYH[, 415-01-8118,
ANP-10, AP-20/M2, SNTEMEP-AWP-30, NOTBX-1.

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

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

MakcnmanbHas anuHa ceasu TB-I[ onpepenseTtca TeXxHN4eCKUMu
Xapakrtepuctmkamun ncnonssyemoro N v Buaga kabens ceasu.

Mutanue ML MoOXeT ocyLecTBNATbLCA Kak oT TB, Tak u oT otaenb-
HOro MCTOYHUKA NuTaHusA. TB obecneunBaeT nutaHme YeTbipex M npu
Toke go 20 MA.
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1.7. MapkupoBKa n nnoméupoBaHue

1.7.1. MapkupoBka Ha nvueBon naHenn TB cogepxuTt o6o3HayYeHne n Hamve-
HoBaHMe TB, ToBapHbIN 3HAK NPeanpuUATUS-U3roTOBUTENS, 3HaK yTBep-
XOeHus Tuna cpeacTtsa naMmepeHusi. 3aBOACKOM HOMep yKkasaH Ha ne-
peaHen naHenu TB.

1.7.2. CocTaBHble 4aCcTu TEMNOCYETYMKA UMEKT MapPKMPOBKY HaMMEHOBaHUSA
(0603Ha4YeHNa) cocTaBHOM YacTu, TOBapPHbIN 3HaAK NpeanpuaTUS-
N3roToBUTENS, 3HAK YTBEPXOEHUSA TUNa CpeacTBa U3MepeHus 1 3aBoj-
CKOro Homepa. BoamoxkHa gononHuTenbHas MapkMpoBKa MOPSIAKOBOrO
HOMepa — NpUHaANeXHOCTb NpeobpasoBaTenisi COOTBETCTBYOLEMY Ka-
Hany M3MepeHus 4aHHoro napameTpa.

1.7.3. Npw BbiNycKke M3 NPOM3BOACTBA NOCIE NOBEPKN HA INEKTPOHHOM MoAy-
ne TB (puc.A.2) nnombupyeTca KOHTaKTHasi napa paspelleHns moau-
dukaumm kannbpoBOYHbIX NapaMeTpOB.

1.7.4. ocne MoHTaxa u NpoBepkn PyHKUMOHNPoBaHNA TB Ha obbekTe moryT
ObITb ONNTIOMOBMPOBAHLI:

- KOHTaKTHas napa paspelueHns moandukauum yHKUMOHaNbHbLIX napa-

meTpoB TB;

- NnpeobpasoBaTtenn pacxoga U BEHTUNKN BavnacHbIX NNMHUIK, 0BxoasLmx
MpP;

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

- npeobpasoBaTenn AaBneHus — BeHTUNb, oTcekatowmn NI, a npy Heob-
XOOMMOCTM KpbILLKa MOHTaXXHOW KOPOOKK 1 KOPMNyC AaTyumka.

1.7.5. ns 3alnTbl OT HECAHKLUMOHMPOBAHHOIO AOCTyna Npu TPaHCNoOpPTMPOB-
Ke, XpaHeHUM 1 aKcnnyaTauum MoXeT nnomoupoBaTbest kopnyc TB.
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2. NICNOJIb3OBAHUE NO HASHAYEHUIO

2.1. 3kcnnyatayuoHHble orpaHU4YeHus

2.1.1. Okcnnyatauus TCY gomkHa NPOU3BOAUTLCS B YCIOBUSIX BO3OENCTBY-

2.1.2.

IOWMX PaKTOPOB, HE MNPEBbILIALWNX OONYCTUMbIX 3HAYEHWI, OroBO-
PEeHHbIX B HacToswen /.

KauecTtBO TennoHocutens (HanuuMe n KOHUEHTpauus B3BECEWN, NOCTO-
POHHMX XNOKOCTEN U T.M.), @ TakKe COCTosHMe TpybonpoBoaoB Tenso-
CUCTEMbI HE OOSMKHbI NPUBOAUTL K MOSIBIIEHNIO OTNIOXEHUI, BANSIOLLMX
Ha paboToOCNOCOBHOCTL U METPONOrMYECKME XapakTEPUCTUKKN Npeobpa-
3oBaTenen pacxona, TemnepaTypbl U/vnu gaBneHus.

BHUMAHUE! [Ona o6ecneyeHusa pabotocnocobHoctn TCuy c
anekTpomarHuTHbiMu MNP B TennocuctemMe ¢ yronbHbIM (PUNLTPOM
Heob6xoAuMO cneauTb 3a UCMIPaBHOCTbLIO YrofibHOro counbTpa.

2.1.3. MonHnesawmTa obbekTa pasmelleHus npnbopa, BbIMOIHEHHAA B COOT-

BeTCTBUN C «HCTpyKUMEN NO YCTPOMUCTBY MOSMHME3aALUTbl 34aHUN, CO-
OPY>XEHUI U NPOMBbILLNEHHBIX KOMMYyHUMKaumny CO153-34.21.122-2003
(yTBepkaeHHon [Mpukazom MuHaHepro Poccum Ne280 ot 30.06.2003),
npegoxpaHaeT npubop oT BbiIxoga U3 CTPOS MPU HaNMYMuU MOSTHMEBbIX
paspsaoB..

. TouyHasa n HagexHasa pabota NP obecneunBaeTcs Npu BbINOHEHUN B

MecCTe X YCTaHOBKMU ClieyroLlnx yCﬂOBMﬂZ

Ha Bxoge u Bbixoae MNP gomkHbl 6bITb NPAMONIMHENHbIE YYaCTKn Tpybo-
nposoga ¢ Dy, pasHbim Dy NP, anvHon B cooTBeTCTBUM C TpeboBaHU-
amm O[] Ha gaHHbIKM Tun TP;

- OTCYTCTBME CKOMMNEHUs Bo3ayxa B TpybonpoBoae;

2.1.5.

AaBreHne TennoHocuTens B TpybonpoBoae OOSMKHO UCKMKYaTh raso-
obpasoBaHue;

Tpybonposog npu padote TCY Bcerga AOMKEH ObITb 3aMnOSTHEH XUAKO-
CTblO (TENNOHOCUTENEM);

HaNPsPKEHHOCTb BHELLHEro MarHUTHOro Monisl He AOMMKHA NpeBbillaTb
40 A/m.

CKopoCTb NnoToKa TenrnoHocuTensa B MecTtax yctaHoBku MT He gorkHa
npeebiwaTtb 4 m/c. na ucnonb3oBaHus MNT Ha 6onee BbICOKNX CKOPO-
CTSIX NOTOKa TpebyeTcs NpMMEHeHue 3alUTHbIX MNb3 C COOTBETCTBY-
IOLWLMMU XapaKTEPUCTUKAMMN.

2.1.6. ,El,aBneHme B pr6OI'IpOBO,D,e He OOJIKHO MnpeBblilaTh npegernbHoe aony-

2.1.7.

CTUMOE 3HayeHue ans ucnosnbdyemoro M gaxe KpaTKOBPEMEHHO.

TpeboBaHMs K yCcrnoBusiM 3Kcnnyataumm u BblIOOpPYy MecTa MOHTaxa,
npuBegeHHble B HacToswen 3/, yuuTbiBaloT Hanbonee TUNUYHbIE doak-
TOpbI, BAMSOLWME Ha paboTy TeNocYeTYMKA.

Ha o6bekTe akcnnyataumMm MoryT CyLLECTBOBaTb MM BO3HUKHYTL B
npouecce ero akcnnyatauum akTopbl, He nopaarolimMecs npeasapu-
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TeNbHOMY MPOrHO3Y, OLEHKE UM NPOBEPKE, N KOTOpble NPOM3BOAUTESb
He MOr y4ecTb npu paspaboTke.

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

2.2. Mepbl 6e30nacHOCTU

2.2.1. K paboTte ¢ nsgenvem ponyckaeTtcss obcnyxuBawLmim nepcoHan, nay-
YMBLLWIN SKCMyaTaLNOHHYIO OKYMEHTaAUMIO Ha U3genue.

2.2.2. Mpn noarotoBke M3Oenust K MCMNONb30OBaHUIO OOMXKHbl cobniogaTbcs
«MpaBuna TexHWYECKOW 3IKCMyaTauum 3neKTpoycTaHOBOK notpeburte-
nen» n «MexoTpacneBble npasuna no oxpaHe Tpyaa (Mpasuna 6es-
OMacHOCTW) NpK 3KCMyaTauun aNeKkTpoyCTaHOBOKY.

2.2.3. MNpwn npoBeaeHun padot ¢ TCY onacHbIMK bakTopammn ABMAKOTCA:

- NepeMeHHOe HanpshkeHne C OEeUCTBYHLUMM 3HadeHuem o 264 B va-
ctoton 50 lu;

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

2.2.4. 3anpelaeTcs ucnonb3oBaTtb anekTpomMarHutHele MNP npu gasneHun B
TpybonpoBoge 6onee 2,5 Mla.

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

- Npon3BOANTb MOAKITHOYEHUA K anI60py, nepekn4yeHna pexmmoB Uin
3aMeHy aneKkTpopagnoarieMeHToB Npu BKIMKOYEHHOM NMUTaHNK;

- NPOU3BOAUTL 3aMeEHY COCTaBHbIX YacTel TennocyeTymka A0 MNONHOro
CHATUS JaBNeHUst Ha yvacTke TpybGonpoBoaa, rae npoussoasTcs pabo-
Thl;

- MCMOMNb30BaTb HEWUCNpPaBHbIE AMEKTPOPaAaMONPUOOpPbI, NEKTPOUHCTPY-
MEHTbl NMMB0o 6e3 NoAKNIYEHUST X KOPMYCOB K Marnctpanu 3awmnTHOro
3a3eMreHuns (3aHyneHus).
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2.3. MogroroBKa K MCNonb30BaHUIO

2.3.1. MoHTax TCY OomkeH MNpOBOAMTLCS B COOTBETCTBUM C AOKYMEHTOM

«Tennocyetunk-pernctpatop «B3JIET TCP-M». UcnonHenna TCP-026,
-026M. NHcTpykums no moHTaxy» B76.00-00.00-26 VM, a Takke 3 Ha
BXOAsLMe ycTponcTBa. MOHTaX OOIMKEH NPOBOAUTLCA CneumManmanpo-
BaHHOW OpraHusauven, umMetoLLert NpaBo Ha BbINOMIHEHWE LAHHOMo BU-
Aa pabot, nnbo npeacTaBUTENAMM NPEANPUATUS-M3TOTOBUTENS.

2.3.2. pn noAroToBKe N30enns K UCNOSIb30BaHUIO AOMKHO ObITb NPOBEPEHO:

2.3.3.

npaBunbHOCTL yctaHoBku P, T u N[ B cooTBETCTBMM C BbIOPaAHHbLIM
anroputmom paboTbl TCu.;

NpaBUNbHOCTL NoakntodeHnsa ncnonssdyemolx MNP, MNT un MO kK cooTBeT-
CTBYIOLLUUM KIEMMHbIM KOnogkaMm Ha moayne kommyTauum TB. Cxema
nogknoyeHmss TCY 1M pasmelleHne KNeMMHbIX KOMOOOK Ha moayrne
KomMmyTaumm TB npuBeneHbl B COOTBETCTBYIOLIMX pasgenax WMHCTPYK-
umm no moHTaxy TCu n pykoBoAcCTBa No akcnnyaTtauum TB;

NPaBUNbHOCTbL MNOJSIOXEHNA BeHTUnen, otcekatowmx MNP wn MO (oHwn
AOIMKHbI ObITh B MOSMOXEHUN «OTKPBLITO®);

npaBuUJiIbHOCTb YCTAHOBKU MNP B cooTBeTCTBUM C HarnpaBJieHMEM MOTOKa
TEenJiIoHoOCUTeNA B prGOHpOBO,EI,e;

Hann4ymne " cooTBeTCTBME HalpsAaXeHUdA nNMTaHnAa TennocyeTymnka n co-
CTaBHbIX YacTeun Tpe6yeMbIM TEXHNYECKNM XapaKTepUCTuKam,;

NOAKMHYEHME AONOMHUTENBHOrO 060opyaoBaHUs (komnbloTepa, Mogema
W T.0.) B COOTBETCTBUM C BbIGPaHHON CXEMOWA.

Tennocyetunk «B3JIET TCP-M» npn nepBomMm BKNHOYEHUN UM Noche
ANUTENbBHOro nepepbiBa B paboTe rotoB K aKcnfyaTauumn (Npu oTcyT-
CTBMM OTKa30B M HELUTaTHbIX CUTyauun B cuctemax) nocne:

MOMHOro MpeKpaweHns OMHAMUYeCKUX rmapaBnmnMyeckMx nNpoLeccoB B
TpybonpoBoae, CBA3aHHbIX C perynmpoBaHMeM MoToka TENSIOHOCUTENS
(paboTbl Ha TpybonpoBOAe CO CNUMBOM TEMSIOHOCUTENS, MepekpbiThe
NOTOKa TENSIOHOCUTENS U T.N.);

30-MVHYTHOW MNPOMbIBKM 31EeKTPOMarHUTHbIX 1P NOTOKOM >XMAOKOCTU
(ona obecneveHns yctomymeon padoTtbl) U 30-MUMHYTHOrO Mporpesa
pacxogoMepoB.
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2.4. NMopsapok paboTbl

2.4.1.

2.4.2.

2.4.3.

244,

BBeageHHbIN B 3KcnnyaTtaumio Tensoc4eTynk paboTtaeT HenpepbiBHO B
aBTOMaTU4YECKOM pexnme. CUmTbiBaHME TEKYLUUX 3HAYEHUI u3mepsie-
MbIX NapamMeTpoB, a TaKKe COAEPKUMOro apxvMBOB W XXypHANioOB MOXET
OCYLLECTBNATbCA NMMOO ¢ aucnnest XMOKoKpUCTanInmy4eckoro NHAnKaTo-
pa TB, nnbo ¢ NOMOLLbIO NePCoHaNIbHOro KOMMNboTEPa MO MHTEpdency
RS-232.

Mepmnon 06paboTkn nameputensHon nHdopmaumm (nepnos oOHOB-
nexHus 3HadveHun) gnsa pexmmos PABOTA n CEPBUC moxHO ycTaHo-
BUTb B MHTepBane oT 1 4o 60 MnH, BBEAS COOTBETCTBYHOLLEE 3HAYEHNE
ans napameTpa OT B nogMEHI0:

Hactpownku / O6wune Hactpouku / NMepuop usm. / NMepuoa BHew. —
npu nutaHum TB OT BHELLHEN ceTy;

Hactpownku / Obwme HacTpouku / lNMepuoa nam. / NMepuoa akkym. —
npu nutaHum TB Tonbko OT akkyMynsitopa (MMTaHWe BHELLHEN CETU OT-
KINOYEHO).

BkntoveHne nHgukauum gucnnes TB nponssoauTcs:

B pexume PABOTA — niobon kHonkon. NMpu aTom oTobpaxkaeTcs nep-
BOE M3 CMMCKa OKOH MHAMKaLUMW, COCTaBNAIOLWMX NOAMEHIO, C KOTOPbLIM
paboTanu nepepn OTKAYEHNEM ANCNIES;

B pexxume CEPBUC — aBTomaTuyeckn npu nepesoge TB B AaHHbIN pe-
xnm n3 pexxuma PABOTA. lMpu atom Ha gucnnee otobpaxaeTca OKHO
WHAOMKALMN OCHOBHOIO MEHIO C TEKyLLEen JaTON U BPEMEHEM.

OTKMoYEHNE UHOMKALUN NPON3BOLAUTCA aBTOMATUYECKN N TOMBbKO B
pexume PABOTA nocne oKOHYaHWA MaHuNynsumMm ¢ KHonkamun. NHTep-
Ban BpeMeHun HenpepbiBHOW nHankaumm ot 10 4o 99 ¢ MOXHO ycTaHo-
BUTb B noameHo Hactpowmkm / O6wmMe HaCTpPOWKU, BBeOd COOTBET-
CTBYIOLLIEE 3HAYEHNEe AN NapamMmeTpa JKpaH.

lNoaceeTka gucnnes npu BKJTHOMEHHOW MHOMKaUNK OCyLlecCTBNnAeTCA
TOJNMbKO MNMpn HanMinm BHELWHEro nmMTaHun B (I'Ipl/l nMTaHM OT BCTPO-
€HHOIo akKyMynaTopa noacBeTKa He BKJ'IPO‘-IaeTCFI).

BO3MOXHO M3MEHEeHWe eauHUL M3MEPEHUS UHOULMPYEMbIX TEKYLLMX,
APXMBHbIX M YCTAHOBOYHbIX 3HAYEHWA TEMIOBOW MOLLHOCTW, KOnuye-
CTBa TennoTbl, Macchl, o6bema, AaBneHns, o6beMHOro pacxoga u KOoH-
CTaHTbl Npeobpa3oBaHMsa UMMYNbCHOrO Bxoda B nogmeHio Hactpounku /
O6wme HacTpouku / EAUH. namep..

B cnyyae nponagaHus BHellHero nutaHns TB nepexoauT Ha nuTaHue
OT akkymynsitopa. B aTom cnyyae He pekomeHayeTcs:

- 3agaBaTtb 3Ha4YeHne nepuoga o6paboTkn M3MepUTENbHON MHGOPMaLMn

MeHee 6 M1H B MeHio HacTpouku / O6wue HacTpownku / NMepuop nsm.
/ Mepuop akkym.;

- yCTaHaBnMBaTb akTUBHbIN PEXMUM paboTbl MMMYSbCHBIX BXOO0B;
- YyacTo nonb3oBaTbcs HAMKaunen >KKU;
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- yacto obpawatbesa kK TB no nHtepgency RS-232 (Hanpumep, Mcnonb-
3oBaHue TB B ceTn npubopos).

BHUMAHUE! Bo un3bexaHue ObICTPOro paspsga akkymynstopa
TENMOBbIMUCNNTENS HEe [JOonyckaeTcss WUCnonb3oBaHuMe uHTepdenca
RS-232 npu yctaHoBNeHHOM 3Ha4yeHn moaemM napametpa Coen.

Kpome ToOro, cnegyet y4yecTb, 4YTO akcnsyaTauma TB npu Temnepa-
Typax, OGnu3KMX K rpaHUYHbIM 3HaYeHUsIM OO0MYyCTMMOrO AuanasoHa,
TaKKe yBenmunBaeT CKOPOCTb pa3psaia akkymynsitopa.

Mpn BbINONHEHUN TpeboBaHWn U peKOMEeHOAUMA PYKOBOACTBA MO
aKcnnyaTauMm MNOSIHOCTLIO 3apsPKEHHbIN akkymynsaTop obecneuvvnBaeT
nogaepxaHue padotocnocobHoctn TB npm OTCYyTCTBUM BHELLHErO MNK-
TaHua B TedeHne 14 gHen. Nocne BOCCTAHOBMNEHUSA BHELLUHErO NUTaHUS
aKKyMynsiTOp Ha4yMHaeT noasapsxaTbes. JnnTenbHOCTb NOSTHOro 3apsi-
Aa akKymynsitopa cocTtaBnsieT He 6onee 4 yacos.

2.4.5. OgHMM 13 NPU3HaKOB CHWXEHUA 3apsafa akkKymynatopa OO YPOBHS, KO-
roa TB npekpatnt oyHKUMOHMPOBaAHWE, ABMSIETCA HeyCToOMYMBaa UHOU-
Kaums cumBonoB Ha akpaHe XKW (n3obpaxkeHne ncyesaeT M BHOBb MNO-
aBnsetcd). Nocne nosBneHns ykasaHHoOro addekta TENNoBbIYMCIIN-
Tenb MOXeT NPoaosmKaTb paboTy eLle OKONo cemMun gHen (Npu ycriosuu,
yTo He ucnonbedyetca XKW n uHtepdenc RS-232, a TB Haxogutca B
pexume PABOTA).

2.5. BO3MOXHble HeMcnpaBHOCTH

B npouecce @QyHKUMOHMPOBaAHUS TennocyeTyMka npou3BoaMTCA
AanarHoctmposaHue coctoaHua TB, MNP, IMT v MNAO.

BoaMoOXxHble BuObl HEUCMPABHOCTEN, BUL MHAWKALUM NPU UX BO3-
HUKHOBEHNWN U NOPAOOK UX YCTPaHeHNa npuseneHbl B YacTu Il pykoBoa-
CTBa NO 3KCnnyatauun Ha TennosBblumMcnuTens ncnonHeHmn TCPB-026,
-026M.
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3. TEXHWYECKOE OBCITYXUBAHUE

3.1.

BBegeHHbI B aKCnnyaTauMio TEMMOCYETYMK PEKOMEHAYETCS NoAaBep-
raTb NEpPMOaNYECKOMY OCMOTPY C LieNblo0 KOHTPOSS:

pabotocnocobHocTu TCuy;
HanNMunsa HanpPsHKEHUS NMUTaHNS;

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

HaOAeXHOCTU ANEeKTPUYECKNX N MeXaHNYECKNX coeVHEHUN;
NpaBUNbHOCTU NOJNOXEHUA 3aBUXKEK, BannacHbIx nuHun lMP;

- OTCYTCTBUA I'IOBpe)K,D,eHI/Iﬁ cocTaBHbIX Yacten TCu.

3.2.

3.3.

BHAMAHUE! Tpu oTcyTcTBUM BHELIHEro 3fIeKTPONUTaHuA
TennoBblYUCNIUTENSA B TeyeHne 6 MecsieB Heo6xoaAMMO noaaTb Ha
ero BxoA HanpshkeHue =24B c uenbio noasapAaKku BCTPOEHHOro
akkymynsitopa (n.1.2.3).

MeprogMYHOCTE OCMOTPa 3aBUCUT OT YCINOBWUIA 3KCnyaTaumun, HO
He JoMmKHa ObITb pexe OAHOro pasa B ABE Hedenu.

HecobntogeHue ycnosumn akcnnyataumm TCy B cootBeTcTBMM € n.1.2.5
NUNN BHELUHWE NMOBPEXOeHUA CcocTaBHbIX Yyacten TCY MOryT npmBecTu K
oTKasy npubopa unu npesBbILLEHNIO AOMYCTUMOrO YPOBHS MOrpeLlHOCTH
N3MepeHnN.

BHewwHne noBpexageHnda Takke MOrytT npmBecCtu K NpeBbILLEHUIO
AonyCctnmMmoro ypoBHSA NMOrpeLlHoOCTH I/I3MepeHVIIZ. I'Ip|/| noAsreHnn BHeLl-
HUX I'IOBpG)K,D,eHVIVI n3genusa nnu kabens nutaHus, ceA3n Heobxoammo
06paTl/ITbC$I B CepBI/ICHbII‘/II UEeHTP WU pernoHarnbHoOe npeacrtraBuUTerb-
CTBO A5A onpeaeneHnd BO3MOXHOCTU ero AanbHenwen aKcnnyartauun.

PaboTtocnocobHocTb npubopa onpeaensieTcss No CoaepXXaHuto MH-
Ankaumm Ha gucnnee TB. Bo3MOXHble HEMCNPABHOCTU, NHANLMPYEMbIE
TCuy, ykasaHbl B yacTtu |l pykoBoacTtBa no akcnnyatauun TB ucnonHe-
Hun TCPB-026, -026M.

B TCuy B Koge cocTosiHuA ocyulectenseTcsa Takke nHamkauma HC. Moa
HewTaTHON cuTyaumen (HewTaTHbIM PEXMMOM TEensIOCUCTEMbI) MOHU-
MaeTcsa cuTyauusi, Npu KOTOPOW OBOHapyXMBaeTCA HEeCOOTBETCTBME
3Ha4YeHU N3MEpPSIEMbIX NapamMeTpPOB HOPManbHOMY pPexumy yHKLMO-
HMpPOBaHWNA TensiocucTemMsl. MNpu 3TomM Bpems paboTbl B HELUTATHOW CU-
Tyauumn gobaenseTca ko BpemeHu gaHHoro suga HC.

3.4. B npouecce akcnnyataummn TCuY He pexe ogHOro pasa B rog Heobxoaum-

MO MpPOBOAUTb MPOMOUNAKTUYECKMI OCMOTP BHYTPEHHErO KaHana npe-
obpasoBartens pacxoda Ha Hanuuue 3arpsA3HEeHUn U/unum OTNOXEHWUN.
[onyckaeTca Hanuymne Nerkoro pbhkeBaToro Haneta, KoTopbIn Npu Npo-
Be4eHUN NPOUNAKTUKA OOSMKEH CHAMATbLCSA C NMOMOLLBbIO YNCTON MSAT-
KOW BeTOLLUW, CMOYEHHON B BOJe.

Mpn HanNWunKn 3arpsaA3HEeHUn N OTIIOXKEHU OPYroro Buaa unim nx cy-
LLIeCTBEHHOMN TONLWMHBbI HEOHXOAMMO NPOU3BECTN OYUCTKY NMOBEPXHOCTU
P n oTnpasuTb NpnboOp Ha BHEOYEPELHYIO NOBEPKY.
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Hanuune 3arpsasHeHuMin Ha NOBEPXHOCTU, KOHTaKTUPYIOLLEN C Ter-
noHocuTenem, cBnaeTenbLCTByeT O Hey4OBNEeTBOPUTENBbHOM COCTOSIHUM
CUCTEMbI TEMMOCHABXEHUS.

3.5. B npouecce akcnnyaTtaumm HeobxogMmo cneguTb 3a TeM, YTOObI KaHan
nepegayv gaenexus ot Tpybonposoga k N[ He 3acopsncs n B HEM He
6b1510 Npobok rasa. C aTon Lenbio aNeMeHTbl KaHana nepegadv gasne-
HUsi pekoMeHayeTCcs nepuoamnyeckn npoaysBaTtb, a Takke CTpaBnMBaThb
n3 HMx Bo3gyx. MNepmoanyHocTb Takmx paboT ycTaHaBnNmMBaeTcs noTpe-
GuTenem B 3aBUCUMOCTI OT YCIOBUI SKCMNyaTaLmn.

3.6. Mpn MoHTaxe M gemoHTaxe anemeHToB TCY HeobxoaMmo pyKoBOA-
CTBOBaTbCA  [AOKYMEHTOM  «Tennocyetyuk-peructpatop  «B3JIET
TCP-M». WUcnonHeHna TCP-026, -026M. WHCTpyKUMA MO MOHTaXy»
B76.00-00.00-26 M, a Takke 3[] Ha cocTaBHbIe YacTW.

3.7. OtnpaBka npubopa Ansa npoBeaeHUs noBepku NMbO peMoHTa [OoSKHa
Npon3BOAMTLCA C nacnopTom npubopa. B conpoBoguTenbHbIX OOKY-
MeHTax HeobGXoAMMO YKasblBaTb MOYTOBbIE PEKBU3NTLI, TenedoH U
dakc oTnpasuTens, a Takke cnocod n agpec obpaTtHon goctasku. Mpu
OTNpaBKe M3rOTOBUTESNIO HA PEMOHT COCTaBHOM YacTu, BXOASLEN B
komnnekt TCY, Heob6xoaMMO ykasbiBaTb 3aBOACKOM HOMEp TennocyeT-
yKKa.
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4. YIIAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

4.1. TennocyeTynk, YKOMMNIIEKTOBAHHbIN B COOTBETCTBMM C Tabn.2, ynakoBbl-
BaeTcsa B UHAMBMAYanbHyto Tapy kateropumn KY-2 no NOCT 23170.

MpucoeanHUTenbHas apmaTtypa NocTaBnsieTcs B OTAEeNbHOW Tape
pOCChINbio UK B cbope Ha OauH UM HECKONBbKO KOMMekToB TCu.

4.2. TC4Y OOMmMKEH XpaHUTbCA B CYXOM OTaniMBaemMoM MOMELLEHUN B COOT-
BETCTBMM C ycroBuammn xpaHeHusa 1 cornacHo NOCT 15150. B nome-
LLeHUW ONSA XpaHeHUst He OOIMKHO ObiTb TOKOMPOBOAALLEN Mbln, NapoB
KUCNOT, LWerno4ven, a Takke rasoB, BbI3blBalOLUMX KOPPO3UO U paspy-
LUAIOLLMX N30MALMIO.

BHUMAHUE! He pexe 1 pa3a B 6 mecsiueB Heo6xoaumo npo-
M3BOAUTL NoA3apsAaAKYy BCTPOEHHOro akkymynsitopa TB (n.1.2.3).

4.3. TennocyeTynk MOXeT TPaHCNOPTUPOBATLCA aBTOMOBUIIbHBIM, PEYHbIM,
)XEeNe3HOOOPOXHbIM M aBMALMOHHLIM TPaHCNOPTOM (KpOMe HerepMeTu-
3MpPOBaHHbIX OTCEKOB) NpK COBNOAEHUN CNeayoLWMNX YCIOBUIA:

- TPAHCMNOPTMPOBKa OCYLLECTBISAETCS B 3aBOACKOW Tape;

- OTCYTCTBYET NpsAMOe BO34eNCTBUE BNaru;

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

- Bubpauma B gnanasoHe ot 10 go 500 Ny ¢ amnnutygon oo 0,35 mm unu
yckopeHueMm o 49 m/c;

- yAapbl CO 3HaYeHeM NMKOBOro yckopeHus Ao 98 m/c;

- YNOXEHHble B TpaHCMOpPTe M3Oenusi 3akpenneHbl Bo n3bexaHue nage-
HUS 1 COoyaapeHuit.
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5. METOOUKA NMOBEPKH

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

MexxnoBepo4yHbIN MHTepBan — 4 roaa.

5.1. Onepauum noBepkun

5.1.1. Mpn npoBeaeHUM NOBEPKM AOMKHbI ObiTb BbINONHEHbI Onepauuu, yka-

3aHHble B Tabn.4.

Tabnuua 4
MMyHKT Onepauuu, nposoauMble nNpu
HanmeHoBaHue Ol'lean,I/IVI LOOKYMEeHTa AJaHHOM BUOE NOBEPKN
Nno rnoBepke nepBuyHasa nepuognyeckasa
1. BHewWwHu ocmoTp 5.7.1 + +
2. OnpoboBaHue 5.7.2 + +
3. Onpenenenne norpewHoct TCY npwm
namepeHmm obbema (Macchl) n cpegHero
00beMHoro (MaccoBoro) pacxoga 5.7.3 + +
4. OnpegeneHne norpewHoct TCY npu
M3MepeHun Temneparypbl 57.4 + +
5. Onpegenexne norpewwHoctn TCY npu ns-
MepeHUn OaBrieHns 575 + +
6. Onpeagenenue norpeltHocTn TCY npu ns-

MepEeHUUN KoNmnyecTBa TENSIOBO SHEPTUM

1 TENNTOBOW MOLLHOCTU 5.7.6 + +

5.1.2. MNoBepka TCY MOXET BbIMNOMHATLCA METOAOM HEMOCPEACTBEHHOrO Crn-

YyeHmsa UM MMUTaUUMOHHBIMKM cnocobamu. ,D,OI'IyCKaeTCﬂ npoBOANTb
NoBEPKY NO3JIEMEHTHO.

5.1.3. MNoBepka Bxogswmx B coctaB TCy nameputenbHbix npeobpasoBaTtenen,

3aperncTpupoBaHHbIX B ocyqapcTBEHHOM peecTpe Kak cpeacTBa M3-
MEpEHMS C YCTaHOBINEHHbIMU AN HUX COBCTBEHHBIMU MEXNOBEPOYHbI-
MW MHTEpBanamu, BbIMOMHAETCA B CPOKM M MO MeToAMKam, YCTaHOB-
NEHHbIM B HOPMaTUBHO-TEXHUYECKOW OOKyMEHTaUuuMn Ha 3Ty npeobpa-
3oBaTenu.

Ecnn k MmomeHTy odepenHon noBepkn TCY CpPOK MOBEPKM KaKUX-
nnbo npeobpasoBaTenen He noAoLlen, AonyckaeTcs UX NOBEPKY Mpu
nposefeHun nosepkn TCY He NPOBOANTD.

. Mo cornacoBaHuio ¢ opraHamu PoccTaHaapTa noBepka MOXeT MpoBo-

ONTbCA Mo COKpaLLI,eHHOIZ nporpamMmme. |_|pl/l 9TOM MNOrpewHoOCTb namMmepe-
HNA OTAENbHbIX MNMapaMeTpOB MOXET He OonpeneriaATbCA.
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5.1.5. [lonyckaeTca nosepAaTb TCY (KaHanbl namMepeHnss oTAeNbHbIX NapameT-
pOB) HE BO BCEX AMana3oHax 3Ha4YeHWn napameTpoB, a TOMbKO B 3KC-
nayaTtaynoHHoM amanasoHe (B T.4. B cooTBeTcTBUM C «[lpaBunamu
yyeTa TEnroBOW 3HEpPruv M TEennOHOCUTENSA»), TONMbKO ANs u3Mepse-
MbIX NMapaMeTpoB U TOSMbKO MO UCMONb3yeMblM KaHanam BbiBoAa WH-
dopmauuu.

5.2. CpeacrtBa noBepKu

5.2.1. Npwn npoBegeHUN NOBEPKM NPUMEHSAETCA crneaytowee nosepovHoe 0b6o-
pyLoBaHue:

1) cpeacTBa U3MEPEHUS U KOHTPONS:

- yCTaHOBKa MoBepoYyHas Afs MOBEPKUM METOAOM M3MepeHuss obbema,
pacxoga unuM Maccbl C npegenamm OTHOCUTENbHOM MOrpeLlHOCTN He
bonee 1/3 npegena gonyckaemMom OTHOCUTENbHOW MOrpeLlHoCTN n3me-
peHus noBepsieMoro npeobpasoBaTens pacxoaa;

- marasuH conpotmenenun P 4831, TOCT 23737, npefensl gonyckaemo-
ro OTKIIOHeHus conpoTtusneHnsa +0,022 %;

- TepmomeTpbl FOCT 13646: ananason 0-100 °C, abcontoTHasa norpetu-
HocTb He Oonee + 0,02°C; gmanasoH 100-200 °C, abcontwTHas no-
rpewHocTb He 6onee + 0,1 °C;

- KOMMNAKTHbIN TemnepaTtypHbin kanubpaTtop TC-180, ganasoH — MUHYC
40-180°C, oTHOcuUTenbHas MOrpeLIHOCTb BOCMPOU3BEAEHUS Temnepa-
Typbl = 0,06 %;

- BonbTmeTp B7-43 Tr2.710.026 TO, ananasoH 10 mkB-1000 B, oTHOCK-
TenbHasa norpewHocTb + 0,2 %;

- komnniekc nosepoyHbin «B3JIET KMU» TY 4213-064-44327050-01
(B64.00-00.00 TVY);

- yactotomep Y3-64 [JIN 2.721.066 TY, ananasoH 0-150 Mly, oTHoCK-
TenbHasa norpewHocTb + 0,01 %;

- UCTOMHUK NMUTaHUSA NOCTosiHHOro tToka b5-49, ananason 0,001-1 A, He-
ctabunbHocTb + 0,005 %;

- kannbpartop gaeneHna PM110PIC, gnanasoH 0-2,0 MlNa, oTHoCUTENDb-
Has NorpeLlHoCTb BocnpounsseneHnsa aasneHna + 0,05 %;

- pes3ncTopbl NPeun3nNoHHble (MMUTUPYIOLLME COOTBETCTBYIOWME Npeob-
pasoBaTenu);

2) BcrnomorarerbHble YCTPOUCTBa:

- Tepmoctatbl no [OCT 6709, 3anofHeHHble BOAOWM WM MNONMMeE-
TuncunokcadHoson xuagkocteto no [OCT 13032, HecTabunbHOCTb
TemnepaTypbl B paboyeit kamepe He Gonee 3-10° K;

- reHepaTop umnynbcoB [5-88 B3.264.117 TY, yactota 1 'y - 1 MIy;
- ocumnnorpad C1-96 2.044.011 TY;,
- IBM- coBmectumbin K.
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5.2.2. [onyckaeTca npuvMmeHeHne apyroro obopygoBaHus, npubopoB U
YCTPOWCTB, XapaKTEPUCTUKN KOTOPbIX HE YCTYNnarT XapaKTepucTukam
obopyaoBaHus 1 npubopos, npusefeHHbIX B N.5.2.1. NMpn otcyTcTBUN
obopyaoBaHus M NpMBOPOB C XapaKTepuUCTUKaMn, He YCTynaroLmmu
yKasaHHbIM, MO COrfacoBaHUKO C npeactaBuTenieM opraHa PoccTtaH-
AapTa, BbINOMHALWEro NoBepky, AOMyckaeTca npumeHeHne obopyao-
BaHNA M NpUBOPOB C XapakTepucTukamu, JOCTaTOMHbIMWU ANS nony4ye-
HWSA AOCTOBEPHOro pesyrbTaTa NoBEPKU.

5.2.3. Bce cpeactBa M3MepeHuUst U KOHTPONSA AOMMKHbl ObiTb MOBEPEHbl U
UMeTb AENCTBYIOLLNE CBUAETENLCTBA UM OTMETKM O MOBEPKE.
5.3. TpeboBaHus kK KBanudukaumm nosepuTtenemn

K npoBeaeHnto namepeHuin Npyu noBepke n obpaboTke pesynbTaToB
N3MepeHnin AonyckarTca Nuua, atTeCToBaHHbIE B Ka4ecTBe NoBepute-
newn, M3yuymBLUME IKCMyaTaLUMOHHYI0 OOKyMeHTauuio Ha TCu u cpea-
CTBa MOBEPKN, NMEIOLLME OMbIT MOBEPKN CPEaCTB U3MEPEHUIN pacxoaa,
ob6bema XnakocTn 1 NpMbopoB yyeTa Tenna, a Takke npoweawme nH-
CTPYKTaX Mo TexHuke 6e30nacHOCTU B yCTAaHOBIEHHOM NOpsKe.

5.4. TpeboBaHus 6e3onacHoOCTH

5.4.1. Mpn npoBedeHnn MNOBEPKM AOSMKHbI cobriogaTbes TpeboBaHus 6es-
OrMacHoOCTM B COOTBETCTBUM C «[1paBmnamm TeXHUYECKOM SKCnnyaTtauuu
3MeKTPOYCTaHOBOK noTpebutenen» n «MexoTpacnesbiMn npasusiamu
no oxpaHe Ttpyga (Mpasunamn 6Ge3onacHOCTU) MpM 3KCnnyaTaumm
3MEeKTPOYCTaHOBOKY.

5.4.2. MNpun paboTe ¢ nameputenbHbiMK Npnbopamn 1 BCcrnomoraTesibHbIM 060-
pyLoBaHMeM [JOSkHblI cobniogatbes TpeboBaHua 6e3onacHOCTU, Oro-
BOPEHHbIE B COOTBETCTBYHOLUMX TEXHUYECKMX OMUCAHUAX U PYKOBOA-
CTBax Mo aKcnnyarauuu.

5.5. YcnoBusi npoBeaeHUs NoBEPKU

Mpn npoBedeHUN NOBEPKU AOMKHbI cobniogatbcs criegykolme
yCroBwsi:

- Temnepatypa okpyxatowiero sosgyxa ot 15 go 30 °C;
- TemnepaTtypa noBepoyvHom xugkoctn ot 5 go 90 °C;

- OTHOCUTENbHAas BnaxHocTb Bo3gyxa ot 30 go 80 %;

- aTMochepHoe aasnenHune ot 86,0 go 106,7 kla;

- BHELUHWE 3NEKTPUYECKME U MarHUTHbIE NONS HaMNPsHKEHHOCTbIO He 00-
nee 40 A/w;

- npy nuTaHum TCY OT ceTn nepeMeHHOoro Toka (Yepe3 UCTOYHMK BTOPUY-
HOro NUTaHUSA):

- HanpsbkeHue nutanus ot 187 ao 242 B;
- yacTtoTa nuTatwen cetn ot 49 go 51 Iy,

[onyckaeTcs BbINONHEHWE NMOBEPKN B paboymx ycrioBusiX aKchnya-
TauuMm TenrocyeTyMKa npu cobnoaeHun TpeboBaHUi K YCrOBUSIM 3KC-
nnyaTtauum NoBepoYHOro 06opyaoBaHus.
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5.6. MogrotoBKa K NpoBeAeHUI0 NOBEPKU

5.6.1. lNMepepn npoBegeHneM NOBEPKM OOMKHbI ObiTb BbIMNOMHEHbI cnegyoLline
noaroToBuTENbHbIE PaboThl:

- MpoBepKa Hanuunsa noBepoYHoro obopyaoBaHWA B COOTBETCTBUU C
n.5.2 HacTosLLEero pykoBoacTBa;

- MPpOBEpPKa Halnn4nA LlGVICTByI-OLLI,VIX cBMnaeTenbCTB Ui OTMETOK O MNMoBep-
Ke cpeactB N3MepeHNA U KOHTPOJIA,

- MpoBepKa HanuyMsi nacrnopTa ¢ OTMETKOM OTAena TEXHUYECKOro KOH-
Tpona dupmbl «B3JIET» Ha nosepsiembin TCY M TOBapHOro 3Haka
dupmbl «B3JIET» Ha aTukeTke TCu;

- NpoBepka cobntoaeHns ycrnosun n.5.5.

5.6.2. MNepen npoBeaeHneM NoBepkn OOMKHa ObITb NpoBeAeHa MNOArOTOBKa K
paboTe kaxgoro npubopa, BXoAsiLero B CoctaB MOBEPOYHOro obopy-
A0BaHus, B COOTBETCTBMM C €r0 MHCTPYKLUMEN MO 3KCNyaTaumm.

5.6.3. lNMepen npoBeaeHnem NoBepkn AoMkHA GbITb coGpaHa COOTBETCTBYO-
Wwas nosepoyHasa cxema. [Npu npoBedeHWM NOBEPKM METOOOM Heno-
CPEACTBEHHOIO CnMYeHnss cobupaeTcss cxema B COOTBETCTBUM C
puc.[.1. MNMpn npoBeaeHNN NOBEPKN MMUTALMOHHBIM cnocobom cobupa-
eTcs cxema B cooTBeTCcTBUM ¢ puc.[.2.

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

NMPUMEYAHUA.

1. MNMpn noBepke M3MepUTENbHbIX KaHanoB LOMyCKaeTca BMECTO MepBUY-
HbIX npeobpasoBaTenen NoAKMYaTb COOTBETCTBYHOLUME UMUTATOPDI
unu BBoauTb B TCY 3Ha4YeHUs napameTpoB TENNIOHOCUTENS NPorpaMmm-
HbIM cnocobom.

2. [MoBepky oonyckaeTcs BbIMOSMHATbL NOKaHaNbHO.

3. MNoBepka MOXET BbINOMHATLCA B PEXMME HACTPOMKM U nosepkn TCu.
Kananbl nameperns n gyHkunmn TCH, He cBA3aHHbIE C NOBEpPSiEMbIM Ka-
Hanom (noBepsieMon PyHKLUMEN), MOTYT OTKMNOYATLCA.

4. loBepka M3MepuTenbHbIX NpeobpasoBaTenen M3 coctaBa TennocyeT-
yuka ([P, MT, MN0), npoweawmnx NoBepky y Npon3BoanTENs, MOXET He
BbINMOMNHATLCS.
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5.7. NpoBeaeHne NnoBepKU

5.7.1. BHelwHun ocMoTp

Mpn NpoBeAEHMN BHELLUHEro OCMOTpa AOMKHO OblTb YCTaHOBMNEHO
COOTBETCTBUE BHelLHero Buaa TCy cnegyowmm TpeboBaHmsaM:

Ha COCTaBHble YacTh TenrnocyeTymka [OIMKHbI ObiTb HAHECEHbI 3aBOf-
CKMe HoMepa;

KOMMMNEeKTHOCTb TennocyeT4nka gornKHa COOTBETCTBOBATb yKa3aHHOl7’I B
nacnopTe;

Ha YHKLMOHamNbHbIX 6nokax He AOMKHO ObiTb MexaHM4YecKkux nospe-
XOEHUN U OedeKTOB MOKPbITUN, NPEnATCTBYOWMX YTEHUIO HaanMcen u
CHSITUIO OTCYETOB NO UHAMKATOPY.

TCuy, 336paKOBaHHbIVI npn BHELWWHEM OCMOTpPE, K NoBEepKe HEe A0onycC-
KaeTC4.

Mo pesynbTatam ocMoTpa AenaeTcsa OTMeTKa O COOTBETCTBUM B
npoTokone (Mpunoxexue [).

5.7.2. OnpoboBaHue

5.7.21.

5.7.3.

Onpo6GoBaHne gonyckaeTcs NPOBOAUTb B OTCYTCTBMM MpeAcTaBuTENS
opraHa PoccTtaHgaprTa.

Onpob6oBaHne gonyckaeTcsi NPOBOANTL MOKaHambHO.

Mpu onpoboBaHMN NPOBEPSIETCA HaNMYME MHOUKALUN N3MEPSIEMbIX
N KOHTPONMpPYEMbIX NapaMeTpoB, KOMMYHUKALMOHHOW CBSI3U C Nepco-
HanbHbIM KOMMNbLIOTEPOM, CUTHANOB Ha BbIXO4aX.

Mpn nogaye Ha MamepuTenbHble KaHanbl TCY BO34EeNCTBUIA, COOT-
BETCTBYHOLUNX U3MeEPAEMbIM NapameTpam, OOMMKHbI U3MEHSATLCHA COOT-
BeTCTBYOLME Moka3aHmst TCY, B TOM 4YMUCre 3HAYEHUSI CUrHaNoB Ha
MHGOPMAaLMOHHBIX BbIXOAaX.

MPUMEYAHUE. Mpwn onpoboBaHnn TCy npoBepka NpoM3BOaUTCS
Nno NMEKLNMCH MHPOPMALIMOHHBLIM BbIXOOAM.

Mo pesynbTatam onpoboBaHMsA AernaeTca oTMeTKka O COOTBETCTBUM
B npoTokone (Mpunoxexve ).

OnpepeneHve norpewHoctn TCY npu namepeHun obbema (Macchbl) U
cpenHero o6 beMHOro (MaccoBoro) pacxoga

5.7.3.1. OnpegeneHne oTHocuTenNbHOM norpewHoctn TCY npu namepeHmmn obb-

ema (Maccbl) U cpefHero 06beMHOro (MaccoBoro) pacxoga TennoHoCH-
Tens MeToAoM HernocpeaCcTBEHHOIO CIINYEHUS.

Onpepenenne norpewHocTn TCY BbINOMHAETCA NPU TPEX 3HAYEHU-
ax pacxoga: 1,1-Quaum, 0,2:Quans, 0,5-Quang MO0 B COOTBETCTBUN C ME-
TOAVKOW NOBEPKM Ha npeobpasoBaTtenib pacxoda, BXOAALWNMN B COCTaB
TCu. Pacxog yctaHaBnuBaeTcsa ¢ gonyckom + 10 %. BeinonHsetca no
OAHOMY M3MEPEHUI0 NPU KaXKAOM 3Ha4YeHUn pacxopa.

MuHUManbHO HEOGXOAUMOE KONMMYECTBO KUOKOCTU, NPOMycKkaeMonm
yepe3 P npu ogHOM M3MepPeHUWn, onpeaensieTcsl TEXHUYECKUMU Xa-
pakTepUCTUKAMMN NMOBEPOYHON YCTAHOBKN U AOIMKHO ObITb TakMM, YTOObI
MPX CHATUM NOKasaHW ¢ MMMYnNbCHOro Bbixoda TC OGbiNo noacyMTaHo
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He meHee 500 umnynscoB. PekomeHoyemoe MYHMMansHoe Bpems npo-
nycka »xugkoctu yepes P npu ogHOM M3MepeHUU OO0MKHO BbiTb He
meHee 300 cex.

Mpn noBepke mMeToOOM u3MepeHus obbema B KayecTBe AEWCTBU-
TENbHOrO 3Ha4YeHuUs Ucnosib3yeTcs 3HayveHne obbema xupgkoctu Vo,
HabpaHHOro B Mepy BMECTMMOCTU MOBEPOYHOWN YCTaHOBKW. [encrtsu-
TenbHoe 3HauveHue pacxoaa Qo [M*/4] onpenensietcs no hopmyre:

Q== (5.1)

roe Qo — 3HauYeHme 3TanoHHOro pacxoaa, M3/y;
Vo — 3HauYeHne o6bema, N3MEpPEHHOe NMOBEPOYHOI YCTAHOBKOW, M>;
Ty — BpeEMs U3sMepeHus, 4.

[na onpegeneHns 3HadeHUst Maccbl XNUOKOCTU NpU NOBEPKE METO-
AOM M3MepeHusi obbema unuM pacxoga WUCMonb3yTCs 3HAaYeHue TeMm-
nepatypbl (90+10) °C n 3HaveHne gasnenus (1,6+0,16) Mlla, 3agax-
Hble C MOMOLLbIO KannbpaTopoB, MMUTATOPOB UM NporpaMmHo. Ha oc-
HOBaHMM 3TUX 3HAYEHUN TemnepaTypbl U AaBNeHUs MO JOKYMeHTY «Bo-
Aa. YaeneHbin o6bem n aHTanbnusa npu temnepatypax 0...1000 °C u
Aasnenusax 0,001...1000 Mla. Tabnuubl CCL MCCCL 98-2000» onpe-
AenseTca nfoTHOCTb MOBEPOYHOM XMAKOCTU. Macca npoweawen Yve-
pe3 NP xungkoctn onpegendeTcs no opmyne:

My = Vo P, (5.2)

roe Mmo— OeUCTBUTENbHOE 3HAaYEHNEe Macchbl XXUOKOCTU, KT;
p — MAOTHOCTb XNAKOCTH, Kr/ M°.

HenctButenbHoe 3HaveHne cpegHero maccoBoro pacxoga Go
onpegenseTcs no opmyne:

G =Mo (5.3)

Mpn noBepke MeTOAOM N3MEPEHUS pacxona AeUCTBUTENbHOE 3Ha-
yeHne obvema Vo onpeaenseTcsa pacHeTHbIM NyTEM:

VO = QOcp ’ Tv| ) (54)

rae Qocp — CpeaHee 3a nHtepsan He meHee 300 cek 3HayeHVe pacxoaa,
N3MepEHHOEe 3TaroHHbIM PacXoAoMepoMm, M3/Y.

[encrtButensHoe 3HayeHne Maccbl My onpegensdeTcs no opmyne
(5.2).
[encrteutenbHoe 3HavyeHne maccoBoro pacxoga Go onpegensieTcs
no copmyre (5.3).
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Mpn noBepke MeTOAOM U3MEpPEHNA Macchl Ans onpegeneHns aen-
CTBUTESNIbHOIO 3HA4YE€HUSI MaccChbl XNOKOCTU Mo, npolwleawen vyepes l1P,
Nnonb3ylTCA NokasaHMaMM BecoBoro yctponctea. O6bem Vo npy aTOM
onpegensierca no gopmyne:

Vv, = o (5.5)

lMepen Hayanom MNOBEPKM Ha MNOBEPOYHOW YCTaHOBKE C BECOBbIM
YCTPONCTBOM HeobxoaMMO onpenernvtb Mo KOHTPOSbHOMY MaHOMeETpY
AaBreHne XnakocTn, a Nno TepMoOMETPY - TeMnepaTypy B Tpybonposoge
UCnbITaTenbHOro CTeHaa NOBEPOYHOW YCTaHOBKU. Ha ocHOBaHUKM n3me-
PEHHbIX 3HayYeHUn TemnepaTypbl U AaBneHus No OOKyMeHTy «Bopa.
YaensHblh 06beM 1 aHTanbNna npu temnepatypax 0...1000 °C v gas-
nenunsax 0,001...1000 MMa. Tabnuubl CCA MCCC[L 98-2000» onpeae-
ngeTcs NAOTHOCTb MOBEPOYHOM KUAKOCTU. M3MepeHHble 3Ha4veHusi
TemnepaTypbl U aaBneHus BeoasaTcs B TCY nporpammHo, nnbo 3apa-
IOTCS C NOMOLLbIO KanubpaTopoB TemnepaTtypbl U LaBreHud, nuodo
UMUTUPYIOTCS.

[encrtButenbHoe 3HavyeHne obbemMHOro pacxoga Qo paccuuTbiBa-
eTca no copmyrne (5.1), oencTeuTenbLHOEe 3Ha4YeHe MaccoBOro pacxo-
Aa Go — no copmyne (5.3).

Mpu cuntbiBaHUN nokadaHwun TCY ¢ uHgmkaTopa n RS-Bbixoaa Bbl-
NOSTHAKTCA creayowue npouenypbl. Ha TB yctaHaBnnBaeTca pexum
MHOUKaUMmM nosBepsieMoro napameTpa. Ha nogkntoyeHHoOM K RS-Bbixogy
nepcoHanbHOM KOMMbIOTEPE YCTaHABNMBaETCS pPeXum BbiBoga Ha
3KpaH nosepsieMoro napameTtpa. [lepen kaxgbiM M3MepeHneM B NnoBe-
POYHOWN TOYKE NPOWU3BOAUTCH PErucTpaumst HayanbHOro 3Ha4yeHus obb-
ema V, (maccel m,). lNocne nponycka xuakoctn vepes NP B gaHHoW
NMOBEPOYHOM TOYKE PErucTpupyeTca KOHeyHoe 3HadeHune obbema Vi
(maccbl my). o pasHOCTM MOKa3aHWW PacCYMTbIBAETCH WU3MEPEHHOE
3HayeHue obvema V, (Maccbl m,) TENOHOCUTENS:

Vm(mm) = VK(mK) - VH(mH) . (56)

[MoBepka MO MMMYNbCHOMY BbIXOAY BbIMOSHAETCA C MOMOLLbIO
YyacToTOMepa, NOAKIMIYEHHOrO K COOTBETCTBYOLWeMY Bbixoay TB. lMe-
pen Ha4anioM U3MepeHus YHacTOTOMepP YCTaHaBMBAETCS B PEXUM CYe-
Ta MMNYnbCoB M OBHynsieTcs. o CcTapTOBOMY CUMHXPOUMMYIbCY WM-
nynbCbl ¢ BbiIxoga TCY HayMHaKT MOCTynaTb Ha BXO4 4YacToToMepa.
O6bem (macca) xwugkoctn V, (m,), npoweawen Yepes npeobpasoBa-
Tenb pacxoaa, onpegenderca no gopmyne:

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

roe N — konn4ecTBO UMMYSbCOB, NOACYUTAHHOE YacTOTOMEPOM;
Knpi — BEC MMNYyrbca UMNyrbcHoro Beixoaa TCuy, n/umn (Kr/vumn).

M3mepeHHbIn cpegHun obbemMHbin Q, (MaccoBbii G,) pacxog Ten-
noHocutens, npoweawero Yyepes NP, onpenensetca no oopmyne:
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5.7.3.2.

VVI (ml/l)
—r

n

Q.(G,) = (5.8)

OnpeperneHve oTHocUTENbHOW NorpewwHocTn TCY npu namepeHun
obbema (Macchbl) TENNIOHOCUTENS B i-TON NOBEPOYHON TOYKE BbIMOJSIHS-
eTcs no copmyne:

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

)

-100%. (5.9)

OnpepeneHne oTHOCUTENbHON NorpewwHocTn TCY npu namepeHun
cpegHero o6bEMHOro (MaccoBoro) pacxoga TensIOHOCUTESNS BbINOJSTHS-
eTca no oopmyne:

_ G =AC)a 10006 (5.10)
Qe Q(G)y

Pesynbtatbl NOBEPKM CUYMTAIOTCHA MONOXUTENbHBIMKW, €Cn 3Ha4e-
Hue norpewwHocTn TCY BO BCEX MOBEPOYHbIX TOYKaAX He MpeBbllaeT
3HayeHun +2,0%.

MNMpn nosepke TCY MoryT onpeaensitbCs OTHOCUTENbHbIE NO-
rPEWHOCTM M3MepeHnsa Tonbko obbema (o6bemMHoro pacxoga) nubo
TONbKO MaccChbl (MaccoBOro pacxoga).

[MoanemMeHTHas nNoBepka kaHanoB M3MepeHust obbema (Macchl, pacxo-
aa) TCy

Bxogsawue B coctaB Tennocyetynka MNP gomkHbl GbiTb NOBEPEHDI
B COOTBETCTBUW C METOAMKOW MOBEPKU HA HUX UNN B COOTBETCTBUMU C
n.5.7.3.1 HacToswero pykoBoacTBa. Pe3ynbTaTbl NOBEPKM CUMTAOTCSH
NONOXUTENbHBIMW, €CNIN OTHOCUTENbHAsA MNOrPeLUHOCTb NPU U3MEPEHUN
obbema (Maccol), cpegHero 06bEMHOro (MaccoBOro) pacxoaa B Kaxaomn
NMOBEPOYHOM TOYKE He npesblwatoT 3HavYeHun £2,0 %.

TB noBepsieTcsa npu Tex xe pacxogax, Yto u TCu. [ina atoro nose-
pseMbl UMMYIbCHbIM BXo4 TB, reHepaTop NpsiMOYrofibHbIX MMMNYNbCOB
N YaCcTOTOMEpP COEAUHSAITCA TakumMm obpa3om, YToObl MMMYNbChl C reHe-
paTopa nocTynanu Ha UMNynbCHbLIN Bxod TB n c4eTHbIN BXOA YacToTo-
mMepa. NcxogHo Yactotomep obHynseTcs. Mo paspeluarolemy curHany
(CUHXpOMMNYNbCY) UMNYNbLCLI C reHepaTtopa HadYuHalT MOCTynaTb Ha
Bxog TB n yactotomep. [1ns npoBeaeHnsa noBepkn Heobxoanmo nogaTb
Ha Bxog He meHee 500 mmnynbcoB. [JencTBuTenbHOe 3HaYeHne obbe-
Ma Xngkoctn Vo, BblMUCASETCA NO hopMyne:

V, =N-K (5.11)

np’

rae N — KonmMyecTBO MMMNYbCOB, MOACYATAHHOE YacTOTOMEPOM, LUT.;

Knp — KOHCTaHTa npeobpasoBaHus nMnynbcHoro Bxoga TB (Bec nm-
nynbca), M3/umn.
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[na onpegeneHnsa 3Ha4yeHUs MaccChl XUOKOCTU UCMONb3yeTcs 3Ha-
YyeHne Temnepartypbl (90+10) °C u  3HayeHwe  paBneHus
(1,6+0,16) MlMa, 3agaHHble C NOMOLLLI KannbpaTtopoB, MMUTATOPOB
unu nporpaMmMmHo. Ha ocHOBaHUKM 3TUX 3HAYEHUW onpeaenseTcs nnoT-
HOCTb MOBEPOYHOM Xuakoctu. Macca XuakocTu ornpegensercs no
dopmyne (5.2). OencreutenbHoe 3HavyeHne cpegHero o6bemHoro Qo
(maccoBoro Gg) pacxofa TennoHocutens onpegenseTcs no opmyrnam
(5.1) n (5.3) cOOTBETCTBEHHO.

OnpepneneHve oTHOCUTENbHOW norpewHocT TB npu mnamepeHun
obvema (macchl) BbinonHaeTcs no gopmyne (5.9). OnpegeneHve oT-
HOCUTENbHOW norpewHocTn TB npu namepenun cpegHero o6bEMHOro
(maccoBoro) pacxoga TennoHOCUTENs BbIMOMHAETCS No  opmyne
(5.10).

PesynbTaTbl NOBEPKM CYMTAOTCS NOSNOXUTENbHBIMU, €CMN OTHOCU-
TenbHasi norpewHocTb TB npu namepennn obbema (Maccol), cpegHero
o6bemMHoro (MaccoBoro) pacxoga TENSIOHOCUTENSI BO BCEX NOBEPOYHbIX
TOYKax He npesbiwaeT 3HadeHnn + 0,2 %.

Mo pesynbTaTam MNOBEPKU OeriaeTcsi oTMeTKa O COOTBETCTBUWM B
npotokone (Mpunoxenne [).

5.7.4. OnpepeneHune norpewHoctn TCyY npm naMmepeHnn TemnepaTypbl TENSO-

5.7.41.

HocuTend

Onpepgenexne norpewHocT TCY Npu U3MepeHun TemnepaTtypbl MeTo-
[10M HEMNOCPEeACTBEHHOIO CrMYEHUS!

OnpegeneHve norpewHocTM TCY BbINOMHSAETCA Npu Temnepary-
pax30+1°C,70+2°C,130+5 °C.

MT nomewaoTca B KOMMNaKTHble TemnepaTypHble KanubpaTopsbl
(vnn B TepmocTatbl). TemnepatypHbin kanubpaTop (TK) ycraHaBnusa-
eTCsa B peXxum BocrnpoundseneHnsa Heobxogmmon TemnepaTypbl, a TCY —
B PEXUM MHOMKaALUMM TemnepaTypsbl (B TOM vncne no RS-uixoay).

Mocne yctaHoBneHna 3agaHHoM Temnepatypbl ¢ TK cunMTbiBaeTcs
AencTBuUTeNbHOE 3HaYeHue Temnepatypsbl to, a ¢ TCY — namepeHHoe t,.
B Kaxkgon noBepoYHON TOYKE CHUMaeTCA Mo Tpu 3HadeHus t, n onpege-
ngaeTcsa cpegHee apudmMmeTnyeckoe 3HavyeHue no gopmyne:

— tl/lli + tVIZi + tVI3i

tw:pi - 3

, (5.12)

roe tuepi — cpeaHee 3HavyeHne namepeHHon Temneparypbl B i-TOW rnose-
po4YHon Touke, °C;

twi, twi, twsi — N3MEPEHHbIE 3HAYEeHUs1 TemnepaTypbl B i-TOW NoBe-
pO4YHOM Touke, °C.

OnpeneneHne abcontoTHon norpewHoctn TCY npu m3amepeHun
TemnepaTypbl BbINOMHAETCA No hopmyne:

A =t —t,, (5.13)

ti vepl
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roe A — abcontoTHast norpelwHocTb TCY B i-TOM NOBEPOYHOM TOYKE MNpw
n3mepeHun Temnepartypsl, °C;

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

Pesynbtatbl MOBEPKM CYMTAKOTCHA MONOXUTENbHbIMKU, ecnu abco-
nTHas norpewHocTs TCY Npy namepeHun TemnepaTypbl HEe NpeBbl-
Wwaet 3HadYeHun +0,72 °C ansa nepsown, +0,88 °C ansa sTopon n £1,12 °C
AnNs TpeTben NOBEPOYHON TOYKM.

Mo pesynbTaTam MoBepKW AenaeTcs OTMeTKa O COOTBETCTBUM B
npotokorie (Mpunoxexne [).

5.7.4.2. [loanemeHTHasa NnoBepka KaHanoB namepeHna temnepatypbl TCY

Bxogsawme B coctaB Tennocyetynka MT gomkHbl ObiTb noBepeHbl
B COOTBETCTBUM C METOANKOMN NOBEPKN Ha HUX.

lMoBepka kaHanoB n3MepeHns Temnepatypbl TB BbinonHAeTca npu
COMPOTUBMNEHUAX  MarasvMHOB,  COOTBETCTBYKOLIUX  TemnepaTtype
30£1°C,70+2°C,130+5 °C.

K Bxogam TB BmecTto INT nogknto4varTca Maras3uHbl CONpPOTUBIE-
HUM R. TB ycTaHaBnuBaeTCcs B pexum HAnKaumm Temneparypbl.

B cooTBeTCTBUMN C YCTAHOBIEHHLIM Ha Mara3vHe COMpPOTUBIEHMEM
onpegensieTca gencTBuTenbHoe 3HadeHne TemnepaTtypbl to. C TB (B
TOM yucrne no RS-BbIXxoQy) CUMTLIBAETCA M3MEPEHHOE 3HAYEHUE TeM-
nepatypsbl t,. B KaXkgon noBepOYHON TOYKE CHUMAETCH NO TPU 3HAYEHUS
t, U onpenensieTca cpegHee apudmeTmyeckoe 3HadeHue no gopmyrne
(5.12).

OnpepeneHve OTHOCUTENbHOM norpewHocT TB npu namepeHun
TemnepaTypbl BbINOSIHAETCH MO hopmyne:

t . —t.
Say = %0'-100%, (5.14)

(o]

roe Oreti — OTHOCUTENbHAA NOrpeLlHoOCTb TB B i-TOW NOBEPOYHOWN TOYKE
npuv namepeHnn Temnepatypsl, %;

toi — AencTBUTENbHOE 3HAYeHne TemnepaTtypbl B i-TON NOBEPOYHOM
TOYKe, onpeneneHHoe No NokasaHNAM Mara3umHa conpoTusneHun, °C

PesynbTaTbl NOBEPKN CHUTAOTCH NOMOXUTENBHBIMW, €CNN NMorpeLu-
HOCTU u3MepeHun [T He npeBbIWAT 3HAYEHUN, HOPMUPOBAHHBLIX B
HOPMaTUBHO-TEXHUYECKOW JOKYMEHTALMM Ha HUX, @ OTHOCUTENbHas no-
rpewHocTs TB npu namepeHun Temnepatypbl BO  BCEX NMOBEPOYHbIX
TOYKax He npesbiwaeT 3HadeHnn + 0,2 %.

Mo pesynbTaTam MoBepKW AenaeTcs OTMeTKa O COOTBETCTBUM B
npotokorie (Mpunoxexne [).
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5.7.5. OnpeneneHune norpelHocT TCY Npu n3aMepeHnn aaBneHus

5.7.5.1. OnpegeneHune norpewwHoctn TCY Npu namepeHmn AaBrneHUs METOLOM
HernocpeacTBEHHOro CrinvyeHus

OnpepneneHne norpewHocT TCY BLINONHSAETCA NPU AaBreHUsIX
0,25-Phavs, 0,5-Phavs, 0,9-Prans, rae Puaus — Hanbonbluee 3HavyeHne ms-
MepsieMoro pfaeneHusi. [aBneHue ycTaHaBnvMBaeTCsi C  [OOMYyCKOM
+ 10 %.

MO noBepsiemoro KkaHana nomellaeTcs Ha KkanubpaTop OaBneHUS.
TCuy ycTaHaBnuBaeTCs B PeXMM MHAUKAUUK aaBrieHus (B TOM Yucne no
RS-BbIx0oay).

Mocne ycTtaHoBnNeHWa Heobxoammoro AaeBneHusi ¢ kanubpartopa
CUMTbIBAETCs OENCTBUTENbHOE 3HayYeHne aasneHuns Py, a ¢ TCY name-
peHHoe — P,. B kaxgon noBepOYHON TOYKE CHMMAaeTCHd Mo Tpu 3Haye-
Hus P, n onpegensietcsa cpegHee apudmeTmyeckoe 3HadeHme no ¢op-
myne:

I:)mli + PmZi + PmSi
nepi = 3

= , (5.15)

roe Pucpi — cpefHee 3HavYeHne N3MEpPEeHHOro AaBneHusl B i-TOW nose-
poYHOM To4ke, Mna;

Puti, Puw2i, Pusi — n3mepeHHble 3HayYeHus aaBrieHns B i-TOW nose-
poYHOM To4ke, Mna.

OnpepeneHve norpewHoctM TCY Npy M3MepeHun OaBfeHusi Bbl-
nonHaeTcs no popmyne:

Pwcpi - POi 0
Brcups = 0 - 100%, (5.16)

roe Odtcupi — NorpewwHoctb TCY B i-TOW NMOBEPOYHOW TOYKE MpU U3mMepe-
HUK gasnexHuns, %;

Po — Hanbonbluee 3HavyeHue guanasoHa namepeHus, Mra;

Poi — goencrButenbHoe 3HayeHWe LaBneHus B i-TOWM MOBEPOYHON
TOuKe, onpeaenieHHoe no nokasaHusim kannbpartopa gaenexHus, Mla.

PesynbTaTtbl NOBEPKN CHUTAKOTCSH NOMOXUTENBbHLIMWU, €CNKN NorpeLw-
HocTb TCY npu namepeHnn OaBreHnss BO BCEX MOBEPOYHbIX TOYKaX He
npesbIWaeT 3HadYeHun + 2,0 %.

5.7.5.2. NoanemeHTHasi NoBepka KaHanoB M3MEepPEeHUs AaBreHUs

Bxogswme B coctaB Tennocyetymnka [ AomkHbl 6bITb NOBEPEHDI B
COOTBETCTBUN C METOAMKAMM MOBEPKM Ha HUX. PesynbraTbl NoBepku
CUMTaAKOTCA MONOXUTENbHBbIMU, €CNU NOrpeLwHocTb namepenmns ML He
npesbiwatoT + 1,8 % BO BCEX NOBEPOYHbIX TOYKAX.

lNoBepka kaHanoB n3MepeHus gasneHns TB BbINOMAHAETCS npu To-
kax, cooTBeTcTBYOWMX gasneHnam 0,25-P.aus, 0,5-Puavs, 0,9-Puavs, roe
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Puavs — Hanbonbluee 3Ha4YeHMe M3MepsieMoro aaBneHusi. TOK ycTaHaB-
nueaetca ¢ gonyckom + 10 %.

[ns nosepkn TB k ero Bxogy BmecTto N[ nogknoyaeTca NCTOYHUK
Toka. B coOTBETCTBMM C yCTAHOBMEHHbIM TOKOM onpenenseTrcs Oewn-
CTBUTENbHOE 3Ha4YeHne gasnenus Py.

TB ycTtaHaBnuBaeTCs B peXXuM MHOuKauun aasneHus (B TOM yucne
no RS-ebixogy). C TB cunTbiBaeTCa U3MepeHHoe 3HadYeHne OaBrneHns
Ps. B Kaxgon NoBepOYHOW TOYKE CHUMaeTCs Mo Tpu 3HadeHus P, u
onpepgensieTcs cpegHee apumeTnyeckoe 3HavyeHme B COOTBETCTBUMN C
dopmynon (5.15).

OnpegeneHve norpewHocTn TB npu namepennn gasneHns BbINOM-
HsieTca no oopmyre:

PIACpi - F)Oi 0
8oy = 20 .100% . (5.17)

roe dtepi — MOrpelHocTb TB B i-TOW NOBEPOYHON TOUKE NPU U3MEepeHnn
nasnenus, %.

PesynbTaTtbl NpoOBEpKU CYUTAKOTCA MOMNOXUTENbHLIMKU, €Crn Mo-
rpewHocTb TB npu nsamepeHnn aaeBneHnss BO BCEX MOBEPOYHbIX TOYKaX
He npeBblwaeT 3HayeHnn + 0,5 %.

B npotokone (Mpunoxenne [1) aenaetca oTMeTka O COOTBETCTBUM.

5.7.6. OnpegenexHne norpewwHoctTn TCY nNpu n3MepeHnn Konudectea Tenso-
BOMW 3HEPIrn 1 TEMNOBON MOLLHOCTHU

5.7.6.1. OnpegenexHne norpewHoctTn TCY nNpu n3mMepeHnn Konudectesa Tensio-
BOW 9QHEpPrMm u TensioBOM MOLUHOCTM METOAOM HenocpencTBEHHOro
CNUYeHNS.

Onpepaenexuve norpelHocty TCY BbINOMHAETCA B 3-X pexuMmax:

-npu pasHoctn Temnepatyp (1,1 £ 0,1)°C un 3HayeHun pacxopa
(O,95i 0,05) QH8M61

-npu pasHoctn Temnepatyp (15 + 2)°C wn 3HayeHun pacxopa
(0,21i 0101) QHaMG;

-npu pasHoctTn Temnepatyp (175 + 2)°C u 3HayeHuM pacxopa
(1,1i 0,01) QHaMM'

[aBneHne BO Bcex 3-x pexmmax ycTaHaBnmBaeTca (PUMKCUPOBAH-
HbIM 13 grnanasoHa (0,1 - 1,6) Mla.

TemnepaTtypa xonogHom Boabl 3agaetcsa pasHon 0°C.

MoBepka TCy npu nM3mMepeHnn KonmyecTtBa TEMIOBOW 3HEPrum u
TEnnoBOM MOLLHOCTWU BbINOMIHAETCS Ha MOBEPOYHOM YCTaHOBKE, BOC-
npoussogsllen obpasuoBble 3HaYeHUa pacxoga TemnepaTtypbl U OaB-
NEeHns C NOrpeLLHOCTbIO, He npesblwatowen 1/3 gonyctumon norpeLu-
HOCTU M3MEPEHNST BOCNPOM3BOAMMOro napameTpa. NP ycraHaBnvBaeT-
CSl Ha UCNbITaTeSbHbIN CTeH4 NoBepoYvHon yctaHoBku, MNT — B TK, M —
Ha kanubpartop gaBneHuN.
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MuvHMManbHOe BpeMsi O4HOIO0 W3MEPEHUs AOMMKHO ObiTb TakuMm,
4yTOObl MpPM CHATUM NoOKasaHwh c gucnnes wnu RS-Bbixoga 6bino
HabpaHo He meHee 0,5 kBT-y ([kan).

[lencTBuTenbHbIE 3HAYEHNA TEMNMOBOW dHEPrun, nepegaHHom B Cu-
cTeMe, onpenensitoTCa B COOTBETCTBUMM C DOpMyfiaMu, YCTaHOBMEHHbI-
MU B pekomeHgauum MU 2412. [lenctBUTENbHOE 3HA4YeHWE TEernroBOW
MOLLHOCTU B i-TOM MOBEPOYHOM pEXMME pacCUMTLIBAETCA B COOTBET-
CTBUM C POPMYIION:

E, = —2, (5.18)

roe Eo — pencreButenbHoe 3HavYeHue TenroBoW MOLHOCTU B i-TOM MO-
BEPOYHOM pexunme, kBT (Mkan/v);

Wi — OENCTBUTENBHOE 3HAYeHME TENNOBOW 3HEPIMM B i-TOM MoBe-
poYHOM pexunme, kKBT-y(lkan);

T, — Bpemsa Habopa Wy;, u.

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

OTHOcuTEmNbHbIE norpewHocT TCY npu M3MEpPeHUn TEMNoBOM
3HEeprum paccunTbiBatoTcs No opmyre:

M.loO%, (5.19)

8TCl-|Wi =
oi

roe drcywi — OTHOCUTENbHAsA norpewHocTs TCY npu namepeHnn Tenno-
BOW 9HEpPruu B i-TOM NOBEPOYHOM pexunme, %;

Woi — AenCTBUTENBbHOE 3HAYEHNE TEMSIOBOM SHEPrUM B i-TOM MnoBe-
pPOYHOM pexunme, KBT-y (lkan);

W,i — cpegHee 3HaA4YeHWE W3MEPEHHOro KofMyecTBa TEennoBOM
9Heprum B i-TOM NOBEPOYHOM pexunme, KBT-y (Mkan).

OTHocuTemNbHble norpewHocT TCY npu M3MEpeHun TennoBOM
MOLLHOCTM paccyuTbIBAOTCSA Mo hopMyne:

@-100%, (5.20)

(o]

STCCqE:

roe dtcuei — OTHOCUTENbHAA norpewHocTe TCY npu namepeHnn Tenno-
BOW MOLLHOCTU B i-TOM NOBEPOYHOM pexunme, %;

Eoi — OoencTtBuTenbHoe 3HayYeHne TennoBon MOLLHOCTU B i-TOM MoO-
BEPOYHOM pexunme, kBT (kan/v);

Eui — cpeaHee 3HayeHne n3MepeHHOM TENSIOBON MOLLHOCTY B i-TOM
noBepoYHOM pexunme, KBT (Mkan/y).
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5.7.6.2.

PesynbTaTbl NOBEPKM CUMTAOTCS NOSNOXUTENbHBIMWU, €CIN OTHOCU-
TenbHas norpewHocts TCY npy M3MEepeHun KonmyecTBa TeEMsoBOWM
3Heprun n TennoBown molHocTn cooTBeTcTByeT Kkraccy C no NOCT P
51649-2000.

[ns CcoKpalleHna BpeMEeHM MNOBEPKM [OMNycKaeTCsl BbINOMHATb
onpegeneHne oTHocuTenbHoOM norpewHocTn TCY Tonbko No RS - BbI-

xoay.

NMPUMEYAHWE. Tlpu npoBegeHwn noBepkM B COOTBETCTBUM C
n.5.7.6.1, onepaunn nosepkn no n.n.5.7.3-5.7.5, 5.7.6.2 He npoBoaAT-
cA.

MoanemeHTHas nosepka TCY nNpu M3MEpPeEHUM KOnM4YecTBa TEMroBOW
3HEepruun n TennoBoM MOLLHOCTH

Bxopsawme B coctaB Tennocyetyuka MNP, MO, MT gomxkHbl ObITb Mo-
BEPEHbI B COOTBETCTBMM C METOAUKAMU MOBEPKM Ha HUX. PesynbTaThl
NOBEPKN CHUTAIOTCS NOSIOKUTENBHBIMWU, €CNN NOrPELLUHOCTU NEPBUYHbBIX
npeobpasoBaTenen He MNPEeBbIWAT 3HAYEHUN, NPUBEOEHHbLIX B
n.n.5.7.3.2,5.7.4.2,5.7.5.2.

MoBepka TB npu m3aMepeHun konmyectBa TEMSIOBOM IHEPINN U
TENMoBOM MOLLHOCTM BbIMOMHAETCA MOKaHanbHO B COOTBETCTBUM C
Tabn.s.

Tabnuua 5
MuHnmansHoe
Temnepatypa
[MoBepoyHas Heobxogumoe
TennoHocuTens, [asnenune, MlNa
Touka KONMYEeCTBO MMMYIbCOB, °C
(0bBbEM, MY)

1 4 000 (40) 30+1

2 4 000 (40) 70+ 2 o10,1001,6

3 4 000 (40) 130 +5

MmnynbcHbin Bxog TB, reHepaTop MpsiMOYrosfibHbIX UMMYSIbCOB Y
YacToTOMEpP NOLKMYAKTCA Taknm obpas3om, 4ToObl UMMYNbChI C reHe-
paTopa nocTynanu Ha UMNynbCHbLIN Bxod TB n c4eTHbIN BXOA YacToTo-
Mepa. Ha Bxog TB, npeaHasHayeHHbIn anga nogkntodeHna MNT, nogknio-
YaeTcs mMarasuH conpoTtueneHun. MO nMnTnpyeTca ¢ NOMOLLbIO UCTOY-
HUKa TOoKa UM 3HaYeHMe AaBeHns BBOAMUTCSA NPOrpaMmmMHo.

Mepea kaxabiM U3MEPEHMEM B NMOBEPOYHON TOYKE MPOM3BOAUTCA
cbpoc nokasaHui YactoTomepa U perncTpauus HadanbHOro 3HavyeHus
W,, [kBT-u (['kan)] no nokasaHnam nHankatopa TB B pexume nHaukaumm
KonuyecTtsa TENmoBOW 3HEPTMM U MO MNOKa3aHUsIM NePCOHaNbHOro0 KOM-
nbtoTepa, nogkrtoydaemoro Kk TB no RS-Bbixoay.

Mo paspelsatowemy curHany (CUHXpPOUMNYbCY) UMNYFbChl C FreHe-
paTopa HauyuHaloT nocTynaTtb Ha BxoA TB u yactotomep. [locne okow-
YaHuMsa npouecca nogadv UMMNyrbCOB PErMcTPUpPyeTcs YMUCNO UMMYSb-
coB N, nsamepeHHoe cyeTynkom umnysbcoB (Cul). KoHeyHoe 3HaveHne
Wk Ha mHamkatope TB (u/vnn no RS-Bbixogy) dumkcupyotca no ucre-
YeHUn 6 MUH nocne OKOH4YaHus Habopa KonmnyecTBa MMMNYNbCOB B aH-
HOM NMOBEPOYHOMN TOYKE.
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M3mepeHHOe 3HayeHne KonmnyecTtBa TEMOBOW SHEPTUM PacCUUTbI-
BaeTCcs Mo pa3HOCTM nokasaHun TB:

W, =W, - W,, (5.21)

raoe Wi — namepeHHoe KONMYecTBO TEMNNOBOW 3HEpPrum B i-TON NOBEPOY-
HOW Touke, KBT-y ([kan);

W,i — Ha4arnbHoe 3HayeHue nokasaHun TB B i-TOM NOBEPOYHOM TOY-
ke, kKBT-y (['kan);
Wi — KOHeYHoe 3Ha4vyeHne nokasaHuin TB B i-TON NOBEPOYHON TOYKe,
kKBT-u ([kan).
M3mepeHHOe 3HayeHue TenmnoBoW MOLLHOCTM onpegensdeTcs no
dopmyne:
w

E = ui 5.22
Ve (5.22)

cH

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

Ty — BpemMs cyeta umnynoscos W, B i-TOM NOBEPOYHOMN TOYKE, M.

[lenctButenbHoe 3HayeHWe KonunyecTBa TENfoBOWM 3Heprun Ongd
TeX e 3Ha4YeHUN napamMeTpoB TEMNSIOHOCUTENS onpeaenseTcda no op-
Myne:

Wy =hi-p -Ni-Kg, (5.23)

roe Woi — OencTBUTENbHOE 3HAYEHNE KonnyecTBa TEMNSIOBON SHEPTUM B
i-TOM NOBEPOYHOM TOYKe, KBT-y ([kan);

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

pi — MAOTHOCTb TENMOHOCUTENS NPV NapameTpax TEMNOHOCUTENS B
i-TOI noBepoYHol TouKe, Kr/m>;

Ni — KONM4eCTBO MMMNYNbCOB, HACYMTAHHOE YACTOTOMEPOM B i-TOM
NMOBEPOYHOWM TOYKE, LUT.;

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

HdenctButenbHoe 3Ha4YeHne TENOBOW MOLHOCTM onpegenseTcs no
dopmyne (5.18).

OTHocuTENbHAss norpewHocT TB npu mM3mepenun konuyecTtsa
TENSI0BOW 3HEPrnn paccynTbiBaeTcs No opmyrne:

W = Woi 1009 , (5.24)

6TBWi =
oi
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5.7.7.

5.7.8.

roe dtswi — OTHOCUTENbHAA NOrpewHocTb TB npyn namepennn tennosom
3HEepPrnn B i-TOM NOBEPOYHOM TouKe, %;

W, — cpegHee 3HA4yeHMe W3MEPEHHOro KONM4YecTBa TEMMOBON
3HEepruu B i-ToM NOBEPOYHON TOouUKe, KBT-y ([kan);

Wi — OENCTBUTENBHOE 3HAYeHue TENsI0BOW SHEprum B i-TON nose-
poYHOn Touke, KBT-Y (Ikan).

OTHOCKTENbHbIE NOrpellHocT TB npy nsmepeHMn TeNNOBOM MOLL-
HOCTW paccunTbiBatoTCs No doopmyne:

ﬁ-mO%, (5.25)

8TBEi =
0i

roe orggi — OTHOCUTENbHAs NOrpeLHOCTb TB npu namepeHnn TennoBon
MOLLHOCTW B i-TON NOBEPOYHON TOuKe, %;

E.i — cpegHee 3Ha4YeHWe N3MepPeHHOM TensioBON MOLLHOCTU B i-TOW
NnoBepOYHOM Touke, KBT ([kan/v);

Eoi — AencrtButenbHoe 3HavyeHue TensnioBOW MOLLHOCTM B i-TOW MoO-
BEpOYHON Touke, KBT (Mkan/v).

Pe3ynbTaTbl NOBEPKM CYMTAOTCS NONOXUTENbHBIMU, €CNN OTHOCU-
TenbHasi NOrpeLlHOCTb NPU N3MEePEHUM KONMYecTBa TEMNSTOBOW 3HEPruu
N TENNOBON MOLLHOCTU BO BCEX MOBEPOYHbIX TOYKAxX He MnpeBbllaeT
3Ha4veHmn 0,5 %.

Mo pesynbTaTtam NoBepkn genaetcsa oTMeTka B npotokone ([pu-
noxexue [).

NPUMEYAHUA.

. JonyckaeTca onpeaensitb NOrPeLUHOCTb TONbKO MPU U3MEPEHUM KOMn-

yecTBa TennNoBOn SHEeprun.

. Mpwn npoBeaeHun noeepkn B coOTBETCTBUM C TpeboBaHMAMK N1.5.7.6.2

noeepky TB no kaHanam mamepeHusi pacxoga, TemnepaTtypbl U gaBne-
HUS JOMYCKAETCS HE BbINOMHATb.

Mpy nonoXxuTenbHbIX pedynbTartax nosepku no n.n. 5.7.3 - 5.7.6 Tenno-
CYETUYMK cuYMTaeTCHd MpoLlednM MOBEPKY CO 3HAYEeHUSAMU MOrpeLLHo-
CTEN M3MepeHUs napamMeTpoB TEMNSIOHOCUTENS, KONuyecTsa TennoBoun
3Heprun 1 TennoBoN MOLHOCTW, YCTAHOBMNEHHBIMU B HACTOSALLEM PYKO-
BOACTBeE.

Mpn KomMnnekToBaHMM TensiocyeTymka coctasnswowmmm (TB, MP, MMT,
MA4), npowenwnmMmm nNOBEPKY M COOTBETCTBYHOLMMU TpeboBaHWsM Mo
METPOSIONMYECKUM XapaKTEPUCTUKAM, NPUBEAEHHBLIM B HACTOsILLLEN Me-
TOAVKEe, TENMNOCHETYNK CYMTaAETCA NpoLleallnM MOBEepKYy CO 3Ha4YeHUs-
MW NOrpeLLUHOCTeN, YCTaHOBMNEHHbIMKU B . 5.7.6.1.
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5.8. OcbopmneHune pesynbtaToB NOBEPKU

5.8.1. MNMpn nonoxuTtenbHbIX pes3ynbTaTax noBepku B npotokone ([Mpunoxe-

5.8.2.

Hue [1) AenaeTcs OoTMEeTKa O FOAHOCTU K 3Kcnnyatauumn, odopmnseTcs
CBMAETENbLCTBO O MOBEpKe Mnu genaetcs oTmeTka B nacrniopTe TCu,
YAOCTOBEPEHHbIE MOBEPUTENBHBLIM KNEVNMOM M MOANUCHIO NMOBEPUTENS,
a TCy pgonyckaeTcsi K MPUMEHEHUO C HOPMUPOBAHHLIMW 3HAYEHUSIMU
MOrpPEeLUHOCTH.

Mpwn oTpuuaTenbHbIX pesynbTaTax NMOBEpKU TenrocyeTymka MeToaoM
HENOCPEeACTBEHHOIO CIIMYEHUsi MPOM3BOAUTCS MOralleHne noBepu-
TEnbHOro kneriMa B cBUAETEeNbCTBE UM nacrnopTe TCY 1 BblgaeTcs U3s-
BELLlEeHNEe O HEMPUrO4HOCTU C yKasaHueM npuyvH. B atom cnyyae TCu
nocne peMoHTa noasepraeTcs NOBTOPHOWN NOBEPKeE.

Mpwn oTpuuaTenbHbIX pe3ynbTaTax No3/eMEeHTHON MOBEPKN OOHOM
WM HECKOJNbKUX COCTaBMSIIOLLMX TENNOCYETYMKA, 3aperncTpupoBaHHbIX
B [ocpeecTpe cpeacTB M3MEPEHUA, OHU MOTyT BblTb 3aMeHEeHbl Ha Co-
CTaBMsAOLME aHANOrMYHOrO TUNa, NpoLueale NoBepKy, a TennocyeT-
YUK NPU3HaH FOAHbIM K 3KCMyaTauum.
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NMPUNTOXEHUE A. Bup cocTtaBHbIX YacTen Tenmnoc4yeT4ymka
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* - CNpaBOYHbI pasmep

1 — OQucnnel uHOukamopa; 2 — Knasuamypa, 3 — pasbem RS-232; 4 —
2epmoesod kabens numaHusi; 5 — 3azanywku membpaHHble;, 6 — KPOH-
wmeduH 0ns KpernneHusi Ha DIN-peuky.

Puc.A.1. Bug TennoBbiuucnurens ucnonHeHmn TCPB-026, -026M.
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XP20 XP19 XP18 XP15 XP14 XP9 XP8 XP7 XP6
OTCeK aKKyMmynsiTopa

XP1-XP5 - KoHmMakmmHbie Kosio0KU 01 nooKItoyeHUs kabeneu ces3u ¢

[T71...11T5;

XP6-XP9 - koHmakmHbie Kosio0KU Orisi nodktovyeHusi kabenel cesi3u ¢
[1P1...I1MP4;

XP10-XP13 - koHmakmHbie KoroOKu Orisi MoOKmto4YeHUs1 Kabernel ces3u ¢
rnait...rig4;

XP14, XP15 - koHmakmHbie Konodku noaudeckux exo0os DIRO, DIR1;
XP18, XP19 - peseps;
XP20 - koHmMakmHas Kosio0ka 0risl MOOKIOYEHUS HarpsikeHusi
numarHusi =24 B mernnoebiquciumers;
J1 - KoHmakmHasi napa paspeweHusi docmyrna K Kanubposouy-
HbIM riapamempam;
J2 - KOHMakmHas napa paspeweHuss docmyna K yHKUUo-
HarslbHbIM riapamempam;
SK1/1 — SK1/4 * - nepeknodamesu pexxumos pabomsl UMY 1bCHbIX 8X0008;
SK2 - KHorika nepe3arycka rpubopa;
SK3 - peseps.

* - nepekntodatenn SK1/1-SK1/4 gomxkHbl 6biTb YCTAHOBMEHbLI B NOMOXe-
HMe «AKT.» NS MMNYNbCHbIX BXOAO0B, K KOTOPbIM HE NMOAKITHYEHbI Npe-
obpasoBaTenu pacxoaa

Puc.A.2. Bug TB co CTOPOHbI 3NEKTPOHHOro MoAayns.
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JnunHa moHTaxHowm Yactu, I*, mm | 50 70 98 133 | 223

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

Puc.A.3. Tepmonpeo6pasoBartenb conpotuBneHnsa «B3JIET TMCy.
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* - CNpaBOYHbIN pasmep
1 — wmyuep nodknrodeHus N Kk usmepsemol cpeode; 2 — pa3beM Ka-

6ens ces3u /.

Puc.A.4. NMpeo6pa3oBartenb gasneHus tuna CAB-U-A.
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NMPUNOXEHUE B. Pa3spsgHoCTb MHAMKALMKM NapamMeTpoB Ha AUC-

nnee TenyiocyeT4YMKa

(cnpaBo4HoOe)
Tabnuua b.1
O603HaueHne PaspagHoCTL
HanmeHoBaHue napameTpa, NHOWKaunn
napameTpa MpumeyaHus
NP MHAMKALIAK eanHNLbI N3MepeHNs uenas | opobHas
4acCTb 4acCTb
G Pacxog maccoBbi [T/4, Kr/v] 1-6 4
Pacxon o6beMHbIN
Q [M*/4, n/MuH] 1-6 4
t Temnepatypa [°C] 1-3 2
[aBneHne B
P [MMa, krc/cm?, 6ap] 1-2 3
M Macca TennoHocutens [T, Kr] 1-10 3 Mpym.1
Vv O6bem [M°,n] 1-10 3 Mpum.2
KonunyecTtBo TennoTol
W [MBT-4, [k, Mkan] 1-10 3 Mpum.3
TennoBas MOLLIHOCTb
E [MBT, Fb/a, Tkan/d] 1-6 4
T Bpema 1-7 2
h YaenbHas aHTanbnusa [Mkan/T] 1-4 3
pTP MnoTHocTb [Kr/M?] 1-4 3
R ConpoTtumeneHue anekTpuieckoe [Om] 1-4 2
F YacTtoTa crnegoBaHus MMnynbcos [u] 1-4 2

NPUMEYAHUA.

1. NepenonHeHne cyeTynka HacTynaeTt, ecnn 3HadyeHne M > 2.10° 1. MNo-
cne neperionHeHUs cyeTyMka OTCHEeT HayMHaeTCcHA C HyneBoro 3Hade-

HUA.

2. MepenonHeHne cyeTunka HacTynaet, ecnu V > 2.10° m*. Mocne nepe-
MOMHEHUS cYeTYMKa OTCYET HAaYNMHAETCS C HYNEBOro 3HAYEHUS.

3. MNepenonHeHve cyeTunka Hactynaet, ecnm W > 2.10° I'kan. Mocne ne-
penosiHeHUsI CHEeTYMKa OTCHET HaYMHAETCH C HYJIEBOro 3HaYeHus.
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NMPUNOXEHUE B. O603HaYeHns, HAUMEHOBaHUA U eAUHULbI U3-

MepeHusi NnapaMeTpPoOB B TensiocyeTYmnKe

(cnpaBo4HoOe)
Ta6nuua B.1

MapameTp O603Hau. Mpum.

1 2 3
NMpeobGpasoBartenb

Pacxop 06beMHblIl [M>/4, N/MWH] Q =1..4
Temnepatypa [°C] t; =1...5
Nasnenue [MMMa, 6ap, krc/cm?] Py k=1...4
Pacxon 06beMHbI XONOAHOMN BOAb! HA UCTOYHUKE [M3/4, N/MUH] QxB
TemnepaTypa xonogHoun Bogbl Ha UCTOYHUKE [°C] txB
[laBneHve xonoaHoit Bogbl Ha uctouHnke [MMa, 6ap, krc/cm?] PxB
TemnepaTypa X0no4HON BOAbI HA UCTOYHUKE AOroBOpHasa AN OTo- txE 3
nutensHoro ce3oHa [°C]
TemnepaTypa X0No4HOM BOoAbl HA UCTOYHMKE AOrOBOPHAs A MexX- txB N
otonutenbHoro ce3oHa [°C]
YacTtoTa [l'u] F, =1...4
ConpoTtunsneHune anektpunyeckoe [Om] R; =1...5
Cwuna Toka [MA] I k=1...4

TpybonpoBog TPs (s=1...4)
Pacxog 06bemMHbIn [M>/4, n/MuH] QTps
TemnepaTtypa cpegHess3BelleHHas [°C] tTps
TemnepaTtypa cpegHsas [°C] tBYs
Nasnenve [MMMa, 6ap, krc/cm?] PTps
MnoTHocTb [Kr/m?] PTPs
YpenbHas aHTanbnms [Mkan/T] htps
Pacxog maccoBbi [T/4, Kr/v] GT1ps
Macca TennoHocuTens HapacTalLlmnM UTOrOM [T, Kr] MTtps
O6BHEM TeNnnoHOCUTENS HapacTalLMM UTorom [M°, ] VTps
Konun4yecTtBo TennoTbl HapacTalwmm utorom [kan, MBt-u, I[x] WTps
MowHocTb Tennosas [kan/4, MBT, [Ox/u] ETps
Pacxon 06beMHbIli JOrOBOPHOM [M°/4, 1/MUH] Qpors
TemnepaTtypa gorosopHas [°C] toors
Nasnenve gorosopHoe [MMa, 6ap, krc/cm?] Ppors
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Ta6bnuua B.1 (npoponxeHue)

1 2
Tennocuctema

Konun4ecTtBo TennoTbl HapacTarwmm UTorom [kan, MBT-y, F0x] Wrc
KonunuectBo Tennotbl Ha NBC HapacTatowmm ntorom [Mkan, MBT-y,

O] WrB
MowHocTb Tennosas [[kan/y, MBT, [Dx/4] Etc
MowwHocTb TennoBas BC [[kan/u, MBT, [[Ix/M] Ers
Pacxog maccoBbi [T/4, Kr/v] GTC
Pacxog maccoBbii Ha TBC [T/4, Kr/u] GTC
Macca TennoHocuTens HapacTalLwmMMm UTOrOM [T, Kr] Mtc
Macca TennoHocutensa Ha BC HapacTaowmm ntorom [T, Kr] Mre
Bpems yyeTHoe HapacTaloLwmMm UTorom [4] Tyu
Bpemsa HapaboTkn HapacTarLwmm UTOrom [4] THap
Bpems npoctosa HapacTarLwmMm UTOrom [4] Tnp
Bpemsa oTCyTCTBMA 9NEKTPONUTaHNS HapacTaloLWwmM UTOrom [4] Tnur
Bpemsa Hannuust oTkasa HapacTaloLwmM UTOrom [4] Tot
Bpems Hannuusa HewTaTHoM cutyaumm HC25-HC30 HapacTaiowmm

UTOrom [4] THC
Bpems pabothl B pexxumax CEPBUC n KAIIMBPOBKA HapacTato-

LM UTOTOM [4] Tpex
Pacxoa maccoBbIi 4OrOBOPHOW [T/4, Kr/d] Gpor
Pacxoa maccoBbii Ha T'BC goroBopHom [T/4, Kr/u] Greg
TennoBas MoOLWHOCTb AoroBopHas [[kan/y, MBT, [Ox/u] Epor
Tennoas mowHocTb Ha TBC goroBopHas [[kan/y, MBT, I'Ox/uv] Erep
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NMPUNTOXEHUE I'. OnpeaeneHne KOHCTaHTbl UMMYNIbCHOIO BbIXO-

Aa noaKnww4vyaemMoro pacxogomepa

1. KoHcTaHTa uMnynbCHOro BbIXOAa NOAKMYaeMoro pacxogomepa onpe-

AenseTcsa U3 ycnoBust MakCMManbHOW YacToTbl Crie4OBaHUSA UMMNYbCOB
fuakc HA Bxoge B TB ncnonHenmn TCPB-026, -026M, umetowen 3Have-
Hne He 6onee 100 Ny Ans maccMBHOrO (aKTUMBHOrO) pexuma paboTbl
UMNYSbCHbIX BXOA0B TEMNOBbIYMCNNTENS.

. 3Ha4yeHne KOHCTaHThI npeo6pasoBaHMﬂ MMMYJbCHOINo BbiXoAa Kp pac-

xogomepoB «B3JIET OP» ¢ y4eTom 3Ha4eHus fyac MOXET ObITb onpe-
AeneHo B COOTBETCTBMM C HEPABEHCTBOM

36 f,
< vk pmn/n,

Makc

K

p

ro€ Qwakc —

MakCMMarnbHOE 3HayYeHuWe JKCnnyaTaumoHHOro pacxo-
na, M.

PekomeHayeMble 3Ha4YeHUs1 KOHCTaHTbl Npeobpa3oBaHMs UMMYIbC-
Horo Bxoga K, TennoBbluncnuTens npuseaeHsl B Tabn. IM.1.

Ta6nuua IN.1. NMNaccuBHBIN (aKTUBHbIN) PEXUM PaboTbl UMNYIbLCHbLIX BXOA40B

TennoBbluyncnuTens (fyaxe = 100 Nu)

Dy Qtave KP 0,5-Quaus KP
MM M/ nlc umn/n M/ nlc umMn/n

1 2 3 4 5 6 7
10 3,40 0,944 100 1,700 0,472 200
15 7,641 2,123 40 3,821 1,061 80
20 13,58 3,772 25 6,790 1,886 50
25 21,23 5,896 16 10,61 2,948 32
32 34,78 9,661 10 17,39 4,831 20
40 54,34 15,09 6,25 27,17 7,547 12,5
50 84,90 23,58 4,0 42,45 11,79 8,0
65 143,5 39,86 2,5 71,75 19,93 5,0
80 217,3 60,36 1,6 108,7 30,18 3,2
100 339,6 94,33 1,0 169,8 47,17 2,0
150 764,1 212,3 0,4 382,1 106,1 0,8
200 1358 377,2 0,25 679,0 188,6 0,5
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B ctonbue 4 npuseneHo 3HaveHune K, Ans pacxoga, He npesblilla-
owero 3HavyeHus Quaus. B cTonbue 7 — 3HaveHune K, ana pacxopa, He
npesbiwatoero 3Ha4yeHnsa 0,5-Quaus.

. 3HayeHune Beca umnynbsca K, pacxogomepos «B3JIET MP» ¢ yyeTtom
3Ha4YeHns fyac MOXET BbITb onpefeneHo B COOTBETCTBMM C HepaBeH-
CTBOM

K,=> _ Qi , M®/umn,

~3,6-10°-f

Makc

ra€ Quak — MaKCcMMarnbHOe 3HadeHue 3JKCMIyaTauMOHHOIMo pacxo-
3
aa, M°/\.

Mpu Heo6GXxoaMMOCTX BBOAA B pacXxoAoMep ANUTENbHOCTU UMMNYb-
ca T, ero 3HayeHne MoxeT BblTb paccymMTaHo no opmyre

_500

n )
Makc

T

Torpa Bec nMmnynbCa onpenendeTtcd B COOTBETCTBAMN C HEpPaBEH-
CTBOM

T
K, > w MM,

18-10°
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NMPUNOXEHUE [. NMpunoxeHnsa K MeToauKe NoBepKU
(obsi3aTenbHOe)

Cxembl nogknroveHuns TCy npu noBepke

TEMNNOBbLIYUCIIUTEIb

na1..NnAn NP1 .0Pn NT1 ..MNTn RS-232
3 3 3
LRt IRl | K
nat... NAan
Kanu6patop A nT1...MTn 3 4
aBneHus TK
2
1

— 11 || e _q -

_|_ —
1 - mpy60orposod rnoeepoyHoU ycmaHo8KuU;
2 - peaynupyrouul 6eHMUIb;
3 - KOHMPOJIbHbLIU MaHoMemp;
4 - KOHMPOIIbHbLIU MepMomMemp;
TK - memrepamypHbIU Karnubpamop;
ra - npeobpasosamerib 0as/eHUs;
K - NepCcoHarslbHbIU KOMIbomep,
P - npeobpasosamersib pacxoda (pacxodomep, pacxodomep-
cyemyuk u m.o0.);
rnr - npeobpasosamersib memrepamypsbl;
Cul - cHem4uK uMnynbcos.

Puc.[1.1. Cxema nogkntouyeHmnsa TCY npu noBepke MeTOo4OM HenocpencTBeH-
HOro CNUYeHUs.
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TEMNOBBLIYUCIIUTEINDb

na1 ... Nan nT1..MNTn NP1 ..MPn  RS-232
A * 4 A * A A * A A
| |
UcTouHukK R > MK
TOKa %
7 » Cul
R - Maeza3uH cornpomueseHuu;
N - 2eHepamop UMrysbCcos;
rg - npeobpasosamerib 0aBeHuUs;
1K - rlepcoHarsibHbIlU KOMIMbromep,
[P - npeobpasosamersib pacxoda (pacxodomep, pacxodomep-cyemyuk u m.o.);
rnr - npeobpasosamersib memrepamypsbl;
Cul - cyemYuK uMnynbcos.

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

(pekomeHayemasn copma)

3aBopckon Homep McnonHeHne
"og Bbinycka
Bug nosepku

MyHKT

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

BHeLHWin ocMoTp 5.7.1
OnpoboaHue 5.7.2
OnpeaeneHne NOrpeLLHoCcTy Npu N3MepeHnmn
obbema (Macchl) n cpegHero 06 bEMHOro
(maccoBoro) pacxoaa 5.7.3
OnpepgeneHve NOrpeLwHoOCTN Npy n3mMepeHnn
TemnepaTtypsbl 574
OnpepgeneHve NOrpeLLHOCTN NPy N3MepeHnn
JaBrneHus 5.7.5
OnpepgeneHve NOrpeLwHoOCTN NPy N3mMepeHnn
Konu4ecTBa TEMNMOBOW 3HEPTnN 1 TENNOBOW
MOLLHOCTM 5.7.6
TennocyeTymk K aKkcnnyaTauum

(rogeH, He rogeH)

OaTa nosepku " " 20 r.

MoBepuTenb /

(nognuce)

58

(®.1.0)



NMPUNOXEHUE E. NICTOYHNKM BTOPUYHOIO NUTAHUA

1
Y O/G§ ) H
2 r RYRRY N\
| 1
\o T
+V OK
@) 35 * )
90 * +V ADJ l
1
3
] \; N L | /
P :
\ - - H -
M
40* N> - 100* -
a) BMA cnepeam 6) Bna cboky

* - CNpaBOYHbIN pasmep

1 — 8UHMbI KOHMAaKMHOU KOSI00KU 8bIXOOHO20 HarpsixeHusi =24 B; 2 —
€c8emodUOOHbIl UHOUKamop BKITFYEHUSs UCMOYHUKa 8MOPUYHO20 u-
maHusi; 3 — 8UHM 3a3eMrieHuUsi; 4 — 8UHMbI KOHMAaKMHOU KOMOOKU Moo-
Ko4eHUs HanpskeHuss numaHus ~220 B 50Ty (L — nuHus, N —
Helimparb); 5 — cepbaa 0nsi 0c80b60XX0eHUS 3awernku; 6 — 3auwenka ons
KpenneHusi Ha DIN-pelke.

Puc. E.1. UcTOYHMKM BTOPUYHOIro nutaHua cepum ADN-1524 (=24 B 15 BT) n
ADN-3024 (=24 B 30 BT).

re tsrm.026 docl.12
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