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HacTtoawmnn [OKyMEHT pacnpoCTpaHSAeTCA Ha TensoCYeTYUK-
peructpatop «B3JIET TCP-M» ncnonHenms TCP-042 n npeaHasHadeH
A1 O3HaKOMJSIEHUSI MONb30oBaTeNns C YCTPOMCTBOM TensiocyeTynka u
NOpPsiAKOM ero akcnsyatauumu.

B cBA3n ¢ nocTtosiHHOM paboTon NO YCOBEPLUEHCTBOBAHMIO Npubo-
pa B TenfiocyeTymKe BO3MOXHbI OTNIMYMS OT HACTOSLWEro pykoBoACTBa,
He BMUSIOLWNE HA METPONormyeckne xapakTtepucTukm n yHKUMOHas b-
Hble BO3MOXXHOCTM npubopa.

MEPEYEHb MPUHATBLIX COKPALLEHNN

Dy - ANaMeTp YCIIOBHOro Npoxoaa;
YKKU - XKNOKOKPUCTaNINMYeCKUn MHANKaTop;

HC - HellTaTHasa cuTyaums;

HCX - HOMWHanbHasa cTaTnyeckas xapakTepucTmka npeobpasoBaHus;
na - npeobpasoBarenb AaBNEHUS;

MK - NepcoHarnbHbIN KOMNLIOTEP;

MneP - npeobpa3soBaTtenb pacxoaa;

nT - NnpeobpasoBaTenb TeMnepaTypsbl;

B - TENNOBbIYUCTINTEND;

TNnC - TepMonpeobpasoBaTenb CONPOTUBMNEHNS;

TCy - TENNOCYETUUK,;

a4 - 9KCcnnyaTauMoHHas AOKYMeHTaums.

NMPUMEYAHUE. Bua HanmeHoBaHuMA unum ob603HaYeHusd, BbIMNOI-
HEHHOro B TeKCTe WM Tabnuuax XuWpHbIM wWpudToMm Arial, Hanpumep,
ApXxuBbI, COOTBETCTBYET €ro oTobpakeHuto Ha gucnnee npudopa.

* % %

e Tennocyemdyuk-peaucmpamop «B3JIET TCP-M» 3apesucmpuposaH 8
[ocydapcmeeHHoMm peecmpe cpedcme usmepeHult PO rnod Ne 74420-
19 (ceudemerniscmeo 06 ymeepxdeHuu mura cpedcme Uu3MepeHul
OC.C.32.006.A Ne 73259).

e Tennocuemyuk-peaucmpamop «B3JIET TCP-M» coomeemcmeayem
mpebosaHusiM HOPMamueHbIX OOKYMEHMO8 [0 3/1eKmMpoMa2HUMHoOU
cosmecmumocmu u besonacHocmu.

e Tennocyemyuk-peaucmpamop «B3JTIET TCP-M» paspeweH K npume-
HEeHUIo Ha y3riax ydema mensoeol 3Hepauu.

e Tennocuyemyuk-peaucmpamop «B3JIET TCP-M» paspeweH K npume-
HEeHUK Ha rpou3sodcmeeHHbIXx 0bbeKkmax 8 coomgemcmeuu C rpasu-
Jn1iamu npombiuwneHHou be3onacHocmu.

YpocTtosepsitowme JOKYMEHTbI pa3MeLLeHbl Ha cante www.vzljot.ru
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http://www.vzljot.ru/

1. OMNCAHUE U PABOTA

1.1. HasHayeHue

1.1.1. Tennoc4yetumk-pernctpatop «B3JIET TCP-M» npegHasHadeH gna us-
MEepEeHUs NapamMeTpoB TEMNSIOHOCUTENS U KOMMEPYECKOrO yyeTa Tenso-
N BOLOPECYPCOB B Pa3fnMyYHbIX TEMOCUCTEMAX.

Tennocyetunk cootBetctByeT OCT P 51649, pekomeHngaumsm
MW 2412, M 2573, MO3M R75 n gpyron HOpMaTMBHOW OOKyMEHTa-
uuKn, pernameHTupytowien TpedosaHus k npubopam y4yeta.

1.1.2. Tennocyetunk «B3JIET TCP-M» ucnonHeHms TCP-042 nocTpoeH Ha
6a3e TennoBblumcnutena «B3JIET TCPB» ucnonHeHua TCPB-042 wu
obecneynBaerT:

a) HasHayeHwue:

- KOHdUrypaumMm cxembl TEMoy4eta C y4eToM Buaa U 0CoBeHHOCTEl
KOHTPONMPYEMOW TEMMOCUCTEMbI M Habopa UCMONb3yeMbIX NEPBUYHbIX
npeobpasoBaTenen pacxoaa, TeMnepaTypbl U AaBNEHUS;

- KputepumeB (*)I/IKcaLI,VII/I n BnaoB peaKLl,MVI Ha BO3MOXHbl€ OTKa3bl UIN
HewTaTHble CUTyauunu;

- KOHTPAKTHOrO BpeMEHU AN npoLecca apXuBMpoOBaHUSA pes3ynbTaToB
N3MepPEeHNN 1 BblYUCIIEHNN;

0) namepeHue 1 onpegerneHue:

- TEKYLLNX 3HAYEHWUIA napamMeTpoB TEMnsIoHOCUTENst NepBUYHLIMU NPeob-
pasoBaTensMu pacxoga, TemrnepaTtypbl U AaBNeHUs;

- 3Ha4YeHUN TENNOBOW MOLLHOCTU, KONMYecTBa TENMOTbl U Maccbl TEMMO-
HOCUTENA B TeNNnocnucteme,

- 3HAYEHMS ANEKTPUYECKON SHEPTUU;
B) MHAWKaLMIO N apXUBUPOBAHME:
- pe3ynbTaToB U3MEPEHUIN N AMArHOCTUKM B TEMSIOCUCTEME;

- BpeMeHun Hapa6OTKI/I, NPOCTOA U OENCTBUS HEeLTaTHbIX CI/ITyaLl,I/IIZ n oT-
Ka30B,

- 6asbl YCTaHOBOYHbIX MapamMeTpoB Mo TENITOCUCTEME;

) BbIBO4 U3MEPUTENbHOW, ONArHOCTUYECKON, YCTaHOBOYHOW, apXMBHOM U
Apyron nHpopmaumm Yepes BHeELIHNE UHTEPdIENCI;

[) KOHTPOSb M perncTpaumio:

- Hann4yna oTkasoB U HeI/ICI'IpaBHOCTeIZ COCTaBHbIX YacTeW TensocyeTyun-
Ka U HeWTaTHbIX CVITyaLl,I/IIZ B TEMNNOCUCTEME;

- CMEeHbl peXumMa yrnpaBJieHUd, I'IpOI/I3BOLI,I/1MOl7I C TenmnocyeT4nkom npu
noaroToBke M B rnMpouecce 3Kcnjiyatauuu,;

e) 3almTy apXMBHbIX U YCTAHOBOYHbIX AAHHBIX OT HECAHKLNOHUPOBAHHOTO
pgocTyna.
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1.2. TexHn4YeCKne xapakTepPUCTUKHU

1.2.1. OCHOBHbIE TEXHUYECKMNE XapaKTEPUCTUKMN TENNOCYETYNKA NPUBEOEHDbI B
Tabn.1.
Ta6bnuua 1
HanmeHoBaHne napameTpa 3HayeHne napameTpa Mpum.

1. KonnyecTtBO KaHanoB n3aMepeHus:

- pacxoga [o 6

- TeMmnepaTypbl no 6

- AaBneHus go5s Mpym.1

- ONEKTPO3HEPTUN no 1
2. KonnyecTtBo KOHTPONUPYEMbIX TENNOCUCTEM no 2 MNpum.2
3. KonnyecTtBo KOHTpOnnpyembix TpybonpoBogoB 0o 6
4. [lnana3oH n3mMepeHnsa cpegHero 06 emMHoro

pacxoga, My ot 0,01 oo 3 000 Mpum.3
5. lnanasoH namepennsa temnepatypsl, °C ot 0 go 180 Mpnm.3, 4
6. [JnanasoH namepeHnsi pasHoCT1 TemnepaTyp B

nogarwwem n obpatHom Tpybonposogax, °C ot 3 g0 175 Mpym.3
7. AnanasoH namepeHunsa gasnenus, Mlla or0p02,5 MNpum.3
8. [lnanasoH n3mepeHnsa notTpednsaemMon anexkTpo-

aHeprun, KBT-Y o1 0,01 go 1 000 000
9. HanpsxeHne nntaHus NOCTOSIHHOrO Toka, B 24 cm.n.1.2.3
10. MNoTpebnsemas mowHoOCTL, BT no5 MNpum.5
11.CpegHsasa HapaboTKka Ha 0TKas, 4 75 000
12.CpegHun cpok cnyxobbl, net 12

NMPUMEYAHNA:

1. B 3aBnCMMOCTM OT pyHKLMOHaNa TeNIOBbIYUCIIUTENS.

2. B cnyyae opraHusaumm Tensioydeta ¢ aBTOMaTUYECKUM NEPEKITHOYEHU-
€M anroputMma pacdeTa npu nepexone ot OTONUTENbHOro ce3oHa («3u-
Ma») K MEeXOTONUTENbHOMY («1eTo») U obpaTHO KONMMYECTBO KOHTPO-
NMpyeMbIX CUCTEM — He Bonee O4HOWN.

3. 3HaueHne napameTpa onpegensdeTca TEXHUYECKMMU XapaKTepucTuka-
MU NEPBUYHLIX NpeobpasoBaTenemn, BXO4ALWMX B COCTaB TENocyeTyu-
Ka.

4. BO3MOXHO n3mepeHne n apxmBnpoBaHue temnepaTtypbl oT MuHyc 50 °C
(Hanpumep, TemnepaTypbl HAPYKHOIMO BO34yXa) NpU YKOMMIIEKTOBAHMUM
TennocyeTynKa COOTBETCTBYIOLWNM TepmonpeobpasoBatenieMm conpo-
TUBNEHUS.

5. C yyeTtoMm MoLHOCTK, noTpebnsemon npeobpasoBaTensMmn gaBneHus,
BKIMIOYEHHBIMKU B COCTaB Tensoc4HeT4YmKa.

1.2.2. OnekTponutaHue npeobpasoBaTtenen AaBneHnUs MOXET OCyLLEeCTBNATb-
CSl KaK OT OTAENbHOro UCTOYHMKA, TaK U OT TEennoBbiYUCINTENS, 0bec-
neunBatoLLero nutaHue Ao Yetbipex M4 npu Toke o 20 MA Ha gaTyuK.

1.2.3. OnekTponuTtaHne TEennoBbIYUCINTENS OCYLLECTBNAETCS CTabunmnanpo-

BaHHbIM HanpsXXeHWem MOCTOAHHOro ToKa 3HayeHWem W3 auManasoHa
(22-29) B c ypoBHeM nynbcauui He 6onee + 1,0 %.
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MNutaHune ot cetn 220 B 50 Ny moxxeT obecnevynBaTbCs C NOMOLLbIO
nctoyHnka BTopuyHoro nutanua (MBI1), noctasnsemoro no 3akasy
(MpwunoxeHwne B).

HononHutensHo B TB ycTtaHaBnuBaeTca GaTapes HanpsbkeHUeM
3,6 B, pa3smepa C, emkocTtbio 7,5 A-u, obecneunBarollaa nogaepxxaHume
pabotocnocobHocTn npubopa 4o 10 cyTok npu OTCYTCTBMU BHELLHErO
nUTaHuS.

1.2.4. Tennoc4yeTumk obecneunBaeT BbIBO pe3ynbTaTtoB U3MEPEHNSA C NOMO-
LB NHTEPdENCOB:

- RS-232 (mapkupoBka RS232.1K) — 1;
- RS-485 (mapkupoka RS485.11K) — 1;
- RS-485 (mapkuposka RS485.NPUBOP) — 1;
- RS-232 — 1 (no 3akasy);
- USB-Device - 1;
- USB-Host — 1.
1.2.5. Pe3ynbTaToB paboTbl TENNOCYETYMKA COXPaHAKTCA B apxmBax TB:
- MUHYTHOM — 46080 3anuceii*;
- yacoBoM — 1440 (4320*) sanuceii (4acoB);
- CyTO4YHOM — 366 (1800%*) 3anuceint (CyTok);
- MecsYHOM — 60 (192*) 3anuceint (MecsiLeB);
- rogoBoM — 16 3anucen™.

[ns domkcaumm HewTaTHbIX CUTyaUnin, OTKa3oB N AeUCTBUK onepa-
TOpa B TEMNNOCYETYUKE NPeSyCMOTPEHbI CreayoLlme XXypHanbl:

- XXypHan oTka3oB gaTuukoB — [0 1024 (2048*) sanucei;
- XXypHan HC — oo 1024 (2048*) sanucei;

- X\ypHan otkasos TB — 0o 1024 (2048*) sanuce;

- XXypHan pexumoB — fo 512 (2048*) 3anucei;

- XX\ypHan KCB — o 10 (100*) sanuce;

- XXypHan nonb3oBatensa — go 1000 3anucen.

BpeMﬂ COXPaHHOCTU apXuBHbIX, a TakKXe YCTaHOBOYHbIX OaHHbIX
npn OTKINK4YEeHNN NNTaHNA — He MeHee 5 ner.

NMPUMEYAHUE. Cumsonom «*» 0603HaueHbl xapaktepuctuku TB
C pacwnpeHHbIM (PyHKLUNOHAMNOM.

A BsaeT



1.2.6. YCTONYMBOCTb K BHELUHUM BO3LENCTBYHOLLMM (pakTopam TensioBblYMC-
nutens B paboyem pexume no NOCT P 52931:

- Temnepartypa okpyxatowiero sBosgyxa — ot 5 go 50 °C (rpynna B4);

- oTHocuTenbHasa BnaxHocTb — 80 % npu Temnepatype 35 °C n Gonee
HU3KMX TemnepaTtypax, 6e3 KoHgeHcalumm Bnaru;

- aTMocepHoe gasneHue — ot 84,0 go 106,7 klMa (rpynna P2);

- Bubpauma — B gmanasoHe ot 10 go 55 Ny ¢ amnnutygon go 0,35 mm
(rpynna N2).

CteneHb 3awmTbl TB cootBeTcTByeT Koy IP54 no TOCT 14254.

YCTONYMBOCTb K BHELLUHMM BO3OEWCTBYHOLWMM (pakTopam ocTtasib-
HbIX cocTaBnsaowmx TCY ykasaHa B aKCnyaTaUMOHHON OOKYMEHTaLMm
Ha COOTBETCTBYHOLLME U3OENMS.

S E5qeT



1.3. MeTponornyeckme xapakrepucTukKu

1.3.1.

1.3.2.

1.3.3.

1.3.4.

1.3.5.

1.3.6.

Mpepenbl gonyckaemon abCcontoTHON NOrpeLLHOCTN TensocyYeTYnKa npu
n3mMepeHun TemnepaTypbl TENNIOHOCUTENS A; COCTaBMSIOT:

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

roe t— temnepatypa TennoHocutens, °C.

Mpeaenbl AonyckaeMon OTHOCUTENBbHOM MOrPEeLHOCTU TensiocHeTYnka
npu mamepeHmn obvema (mMacchbl), cpegHero o6bLEMHOro (MaccoBoro)
pacxoga TennoHocutens coctasnstoT £(1,0 + 0,01+Gmax/G) Ho He 6o-
nee 3,5 %.

Mpepenbl gonyckaeMon MpuUBEAEHHOW MOrpeLlHOCTU TennocyeTymka
npv namepeHnn gasneHna coctasnaoT £2,0 %.

Mpenenbl gonyckaemMon OTHOCUTESIbHOM MOrpeLLUHOCTU TennocyeTymka
npu U3MepeHUn TensioBOM 3HEPrun B BOASAHbLIX CUCTeMax TennocHab-
XeHus cooTBeTcTBYHOT Knaccy 1 unmn 2 no NOCT P 51649-2014.

I'Ipeuenbl ﬂOHyCKaeMOVI OTHOCUTENBHOMN NnorpewHoOCT TenocHeT4HnKa
npun namepeHnmn SJ'IeKTpI/I‘-IeCKOI7I 3Heprum coctaenaT 1 %.

Mpenenbl gonyckaeMon OTHOCUTESTIbHOM MOrPeLHOCTU TENnocYeTYMKOB
npu M3MepeHun, MHANKaUUKN, pernctpaunmn, XxpaHeHnn n nepegadve mns-
MepPEHHbIX 3Ha4YeHnn BpeMeHn paboTbl coctasnsoT +0,01 %.
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1.4. CocTtaB

CoctaB TC4 npu noctaeske — B COOTBETCTBUM C Tabn.2.

Ta6bnuua 2
HanmeHoBaHue n YCIOBHbI€ 0b603Ha4yeHus Kon-Bo I'Ipmmeanme

1. Tennosbluncnutens «B3JIET TCPB» ncnonHenms TCPB-042 1
2. NpeobpasoBaTenb pacxoaa 0o 6 Mpum. 1
3. MpeobpasoBatenb Temnepatypbl no 6 Mpum. 2
4. NpeobpasoBaTtenb gaBneHUs o5 Mpum. 3
5. KoMnnekT MOHTaXHbI 1 Mpum. 4
6. MacnopT 1
7. KoMnnekT aKcnnyaTaunmoHHOW AOKYMEHTaUMn B COCTaBe:

- PYKOBOACTBO MO 3Kchnnyartauum Mpum. 5

- UHCTPYKUMSI NO MOHTaXy

NMPUMEYAHUA.

. Tvin n konn4ecTBo nNpeobpasoBaTenien pacxoga — B COOTBETCTBUMU C 3a-

kasom. TwunoBas noCTaBka — 3NEKTPOMArHUTHblE PacxoaoMepbl
«B3NET 3P» moandukauumn «Jlaut M» ncnonHeHun 3PCB-440 (J1,0)
unmn 3PCB-470 (J1,®) Tpebyemoro Tunopasmepa.

. Tun n KoNnM4ecTBo npeo6pasoBaTene|7| TeMmneparypbl — B COOTBETCTBUU

C 3aKa3oM.

. Tun n Konmn4yecTteo npeoGpasoBaTeneVl AaBJieHnd — B COOTBETCTBUAU C

3aKa3oM.

. CoctaB — B COOTBETCTBUM C 3aka3oM. B komnnekT MOTyT BXOOUTb:

kabenu cBs3M TENnnoBbIMUCIUTENSA C NpeobpasoBaTenamu pacxoaa,
npeobpasoBatensmu gasneHns u/vnn npeobpasoBaTtensamu Temnepa-
Typbl; AnuHa kabenen no 3akaszy m3 Tunopsiga: 6, 12, 20, 30, 40,
70,100, 150, 200 m;

npucoeanHuTENbHasi U ycTaHOBOYHasi apMaTypa AN MOHTaXa CoCTaB-
HbIX YyacTten TCY Ha oObekTe.

. QKcnnyaTauMoHHas AOKYMeHTauusl 1 KapTbl 3aKka3a Ha AaHHoe usaenve

N opyryto npogykumto, Bbinyckaemyto dmpmon «B3J1IET», pasmelueHbl
Ha canTe no agpecy www.vzljot.ru.

Tam xe pasmeLLeHbl CEPBUCHbIE NporpaMmmbl st paboTsl ¢ Tenno-
BblUMCNNTENEM NO nocregoBaTesibHbiM MHTepdencam RS-232, RS-485
n untepdgency USB-Device:

«MoHuTtop TCPB-042y;
kKoHpurypatop 6a3sbl «Kb TCPB-042».

Mo 3aka3y BO3MOXHa MOCTaBka NporpaMMHOro komnrnekca «Banet
Cll», nossonswwero obveanHAaTb B eAuHylo ceTb npubopbl (B TOM
yucne pasnuYHOro Tuna u pasHbIX NpoM3BoauTENEN) C Lernblo aBToMa-
TM3auumn cbopa OaHHbIX, co3daHna u BedeHusa 6a3 OaHHbIX, a Takke
NOAroTOBKW OTYETOB.
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1.5. YcTpoucTtBo u paboTta

Tennocuyetumk «B3JIET TCP-M» ucnonHenus TCP-042, nocTpoeH-
Hblh Ha 06ase TennoBbIMMCIINTENS
TCPB-042, npeactasnsietr cobon efuHbii  MHOrOQYHKUMOHAIbHbIN
MHOrOKaHarsnbHbIM KoMnnekc. CTpyKTypHasi cxema TenrocyeTymka npu-
BeZleHa Ha puc.1.

MNP,

nP,

= CurHan HanpasneHua
NoTOKa

= CurHan KoHTpons
nutanus NPy, ..., MP4

= CurHan MPxs

= Curnan MPnogn

= CurHan «nycras Tpyba»
= CurHan 3neKTpocquqMK?)

nrt,

nAa.
. ——»
P ———»

na.
Nhxe -~

TennoBbluucnurenb

MupaukaTtop || KnaBuatypa

Dirl

Dir2

Dir3

\ USB-Host

\ USB-Device

RS-232. NK

\ RS-485. MK

\ RS-485. IPUEOP

(—

«B3JIET TCPB»

UCMOJIHEHUA

) USB flash

Hakonutenb

= Horon |
(s pamoncne]

= ACTB20
A= acoe |
=
=1 Mowrep |
“

== ™ |
LR
= :

i

~220B 50 'y

=24B

l

A

rP, MT, 4 — npeobpasosamenu pacxoda, memrnepamypsbl, 0as-
JIeHUs1 CO0OMB8emcmeeHHO; XB, HB, Nogn — UHOEKCbI rnpeobpasosame-
nieli nepeuYHbIX rnapamempos8 Ha UCMOYHUKE XO/100HOU 800bI, Ha-
PYy>XH020 8030yxa U 8 KaHarsie rnodnumku coomeemcmeeHHo; 1K —

UcToyHuK
BTOPMYHOIO
nUTaHuA

rnepcoHarbHbIU KoMmrbomep, Dir — yHusepcarsbHbIlU 8x00.
Puc.1. CTpykTypHasa cxema TensiocyeTyumka.

MpuHUMN gOencTBna TennocyeTynka OCHOBAH Ha M3MEPEHUU nep-
BUYHbIX MapamMeTpoB TENSOHOCUMTENSA C NOMOLLbK nNpeobpasoBaTtenen
pacxoga NP, temnepatypbl MT, gasnexusa N4 n obpaboTtke pesynbra-
TOB U3MEPEHUN B COOTBETCTBMM C anroputMoM BbiIOpPaHHOW CXeMbl Te-

nroy4yeta.
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KaHanbl nsmepeHusi pacxoga, Temnepatypbl U OaBrneHust Tenno-
CYETUYMKaA COCTOSAT U3 MEPBUYHOIO U3MEPUTENBHOIO NpeobpasoBaTens,
NVMHUN CBSI3M W KaHana W3MepPEeHUsi TeNnoBbIYUCNINTENS COOTBETCT-
BYlOLLIEro NapameTpa.

B kadectBe 1P B cocTtaBe TennocyeTymka MOryT UCMOSNb30BaTbLCA
3MIeKTPOMarHUTHbIe, YIbTPa3BYKOBbIE, BUXPEBbIE, TaxoMeTpuyeckune
UM OCHOBAHHbIE Ha WMHbIX (PU3NYECKUX NPUHLMNax npeobpasoBaTenu
pacxofa unu pacxogomepbl, UMerLme YaCTOTHO-UMMNYbCHBIN BbIXOL,.

B kavectBe [T moryT ucnonb3oBatbCsa TepMonpeobpasoBaTtenmu
COMPOTUBNEHUS C Pas3fNYHbIMU 3HAYEHUAMU HOMMUHANbLHOW CTaTuye-
CKOW XapaKTepuCTUKW, noaknio4aemble K TennoBblMUCAUTENO MO
4-npoBogHOM cxeme. [Ona kaHanoB W3MepeHust TemnepaTtypbl B MO-
parouiem n obpatHom Tpybonposogax OAHOW TennocUcTeMbl AOSMKEH
NCrnonb30BaTbCA KOMMMEKT npeobpasoBaTtenen Temnepatypbl, UMeto-
LA HOPMUPYEMYIO MOrPELLHOCTb N3MEPEHNSA Pa3HOCTUN TeMNepaTyp.

B kauyectBe l1[] moryT ncnonb3oBaTbCs npeobpasoBatenu gasne-
HUS pasnn4Horo Tmna, obecneyvmBarome npeodbpaszoBaHne N3BbLITOYHO-
ro [aBneHus TennoHocuTenst B KOHTponupyemom TpybonpoBoge B
YHUPULMPOBAHHbLIN TOKOBbIA BbIXO4AHOW CUrHan.

Bo3MOXHO BMecCTO n3aMepdaemMoro 3HadeHud pacxoga, teMmneparty-
pbl N gaBlieHNA UCMNOoJNb3oBaTb MHAMBUAYAJIbHOE JOrOBOPHOE 3Ha4e-
HUe COOTBETCTBYHOLLEIo NapamMeTpa.

YnpaBneHne TennoCYETYNKOM OCYLLECTBIISAIOTCA C MOMOLLbIO Kna-
BMaTypbl U XUOKOKPUCTANMINYECKOrOo MHAUKATOpa, PacnofioXeHHbIX Ha
nepegHen naHenun TB, nMBGO ¢ NOMOLLbIO NEPCOHANbHOIrO KOMMbITEpPA,
nogkroyaemoro no uHTepgencam RS-232 (mapkmpoBka RS232.MK),
RS-485 (mapkupoBka RS485.1K), USB-Device.

12

A BsaeT



1.6. CocTaBHbIe YacTu usgenus

1.6.1. TennoBbIYUCIUTENb

Tennosbluucniutens «B3JIET TCPB» wucnonHennsa TCPB-042
npeacraensieTr cobon MMKPOMPOLIECCOPHbIN N3MEPUTENBHO-BLIYUCIU-
TenbHbIN ONOK MOAYNbHOM KOHCTPYKUUW C XXUOKOKPUCTaNM4ecKknm
rpacpmyeckum MHONKATOPOM M KHOMOYHOW MaHenbto ynpasneHus. Tex-
HUYEeCKMEe XapaKTEPUCTUKM U onucaHne paboTbl TEMMOBLIYUCIIUTENS, a
TaKke NopsAaoK ynpaBrneHust UM NpuMBeAeHbl B AOKYMEHTaXx:

- «Tennosbluncnutens «B3JIET TCPB». UcnonHenne TCPB-042. Pyko-
BOACTBO Mo akcnnyataumu. Yacts I» B84.00-00.00 P3;

- «Tennosbluncnutens «B3JIET TCPB». UcnonHenne TCPB-042. Pyko-
BOACTBO Mo akcnnyaTtaumu. Yacte |1» B84.00-00.00 PJ;

- «Tennosbluncnutens «B3JIET TCPB». UcnonHenne TCPB-042. Pyko-
BOACTBO Mo akcnnyaTtauuu. Yactb Ili» B84.00-00.00 P3.

1.6.2. NMpeobpasoBaTenu pacxoga

B kavectBe [P B coctaBe TC4 MOryT ucnonb3oBaTtbCa criegytowime
n3genusa: pacxogoMmepbl-cHeTUNKM  ynbTpasBykoBble  B3JIET  MP
(28363-14); B3JIET 3P o0uwenpoMblwneHHoro HasHadeHus (20293-
10); pacxogomepbl-CHETUMKN anekTpomMarHutHole «B3JIET 3P» moawm-
dukauns «Jlant M» (52856-13); B3JIET OM (30333-10) mogndukaumm
MPODU; pacxomomepbl-CHETUYNKN anekTpomarHuTHble «B3JIET MMO»
ucnonnenuns MNMQg-113, nNng-113+ nng-213, rrg-ex (60200-15); pac-
XO0OOMEpbI-CHETUMKM anekTpoMarHuTHbole «B3JIET TOP» (39735-14);
pacxogomepbl SONO 1500 CT (35209-09); pacxogomepbl-CHETUYUKN
xungkoctn ynbtpassykoBble KAPAT (44424-10); npeobpasoBaTtenu pac-
xoaa anektpomarHutHole SMUP-NMPAMEP-550 (27104-08); npeobpa-
30BaTeNM pacxoda BUXpPEBbIE anekTpomMarHutHoele BOINC-P (61872-15);
cyeTumkn xonogHom u ropsiden sogbl BCX, BCXa, BCI, BClrg, BCT
(51794-12); c4yeTumkm xonogHom n ropsidien sBogsl BMX n BMI (18312-
03); cyeTumkmn xonogHom n ropsiven sogbl BCXH, BCXHa, BCI'H, BCTH
(40606-09), cuyetumkm Boabl kpbinbdaTble BCXH, BCXHa, BCIH,
BCI'Hg, BCTH (55115-13); cyeTtunkn Boabl TypbuHHble BCXH, BCXHg,
BCIH, BCTH (61401-15); cueTtumkn Boapbl kpbinbdaTtble BCXH, BCXHg,
BCIH, BCI'Hg, BCTH (61402-15); c4eTYMKM KpblnbYyaTble XOSIOAHOWN U
ropsiven Boabl CKB (26343-08); pacxogomepbl-CHETUNKN XONOLHOM U
ropsiden soabl BCO (32075-11); cyeTUYnKn XONOQHOM U ropsiien BOAbI
MNK/MTK/MTW  Bopoydetr (19728-03); c4eTumkn-pacxogomepbl
BPTK-2000 ¢ npeobpasosatenamu pacxoga BIP (18437-05); CyeTun-
Kn-pacxogomMepbl anektpomarHuTHele PM-5 3a ucknoyeHnem mogundum-
kauun PM-5-T1, PM-5-3 (20699-11); NpeobpasoBaTenu pacxona anek-
TpomarHuTHble IPOM (17858-11); cuetymkn Boabl TOM (24357-08);
MacTtep®noy 3a wucknodeHnem knacca 3 (31001-12); pacxogomepbl
anektpomarHntHele OPTIFLUX (60663-15); pacxogomepbl 3nekTpo-
mMarHutHble Nutepdnoy PC (46814-11); pacxogomepbl anekTtpomar-
HUTHble 8700 (14660-12); cHeTUMKn-pacxogoMepbl ANEKTPOMArHUTHbIE
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ADMAG (mogudumkaumm AXF, AXR, CA, AXW) (59435-14); pacxogo-
MepbI-CYETUYUKN INeKTpoMarHuTHele Sitrans FM (61306-15); pacxogo-
Mepbl-CYETUYMKKN ynbTpassBykoBble Sitrans F US (35025-15); pacxogo-
Mepbl-CY4ETYMKN 3nekTpomarHutHole PCM-05 wmoaundukauun PCM-
05.03, PCM-05.05, PCM-05.07 (48755-11); pacxogomepbli-CHETUYNKN
xngkoctn yneTtpassykoBble US800 (21142-11); pacxogomepsbl ynetpa-
3sykoBble UFM 3030, UFM 3030-300, UFM 500-030, UFM 500-300
(48218-11); cyetumkm TenmnoBou 3Heprum u Bogbl ULTRAHEAT T
(51439-12); npeobpasosaTtenu pacxoga yNbTpa3ByKOBbIE
ULTRAFLOW (20308-04); pacxogoMepbl XWOKOCTU YrbTpa3BYKOBbIE
AByxkaHanbHble YPXX2KM (23363-12); pacxogoMepbl-CHETYUKN YIbT-
pa3BykoBble OPTISONIC 3400 (57762-14); cH4eTYnkn ynbTpasByKoBble
CYP-97 (16860-07); npeobpasoBaTenu pacxoda BUXPEBLIE 3NEKTPO-
marHuTHble BINC (19650-10); npeobpasoBaTenu pacxoga BMXpeaky-
ctnyeckne MeTtpan-300MP (16098-09); npeobpasoBaTenun pacxoga
Buxpesble «IMUNC-BNXPb-200 (3B-200)» (42775-14); pacxogomepbl-
cyeTumnkn Buxpesble 8800 (14663-12); pacxoooMepbl-CHETUUKN BUXPE-
Bble OPTISWIRL 4070 (52514-13); pacxogoMepbl-CHETHYNKN BUXPEBbIE
ob6bemHble YEWFLO DY (17675-09); pacxogomepbl BuxpeBble Prowirl
(15202-14).

B kadectBe NP B ogHOM TenmnocyeTynke MOryT MCMNONb30BaTbCA
pacxogomepbl pasnnyHbIX BUOOB U TUMOB.

MakcumanbHasa gnvHa cesasm TB ¢ ykasaHHbiMu [P onpegensietcs
TEXHUYECKUMU XapaKTEPUCTUKaMN NUCMNONb3yeMOro pacxogomepa.

OnektponuTtaHue MNP MoXeT ocylwecTBAsATbLCA Kak OT OTAENbHOro
WCTOYHMKA MUTaHUS, Tak U OT UCTOYHUKA NUTAHWS, BXOASLLEro B COCTaB
TB. OnunHa 2-x npoBogHon nuHumn cBsasm ¢ TB He 6onee 300 m npwm
OMWYECKOM COMPOTUBNEHUM NMHMKM He BGonee 100 Om m cymmapHom
eMkocTn He bonee 0,01 MK® 1 pekoMeHOyeMbIM CEYEHUEM HEe MeHee
0,35 Mm°.

1.6.3. Npeobpa3oBaTenu Temnepartypbl

B coctaBe TennocyeTtumka B kayectse T MoryT mcnonb3oBaTbCs
nogobpaHHble B napy TepMonpeobpa3oBaTenn ConpoTMBIIEHUS NNaTu-
HOBbIE:

- obnapawolime OoOHOW M3 HOMMHANbHbLIX CTATUYECKMX XapaKTepUCTUK
npeobpas3oBaHusi, ykasaHHbIX B Tabn.3;

- UMetoLLMe Tpebyemble METPONOrMYECKNE XapaKTEePUCTUKY;

- obecneymBatoLLme noakmnoyeHne no 4-nPoBOAHON CXEME;

- YAOBMNETBOPSOLLME YCNOBUSAM MPUMEHEHUS.

Tabnuua 3

HomuHanbHoe 3Ha4eHue
COMPOTMBIIEHMS NITATUHOBOIO

YcnoBHoe ob6o3HavyeHne HCX

TepmonpeobpasoBaTens

npy 0 °C, Ry, OM no NOCT 6651-94 no FOCT 6651-2009

500r1, Pt500 W g, = 1,3850 Pt500 o =0,00385. °C ™

500 Pt'500 Wi = 1,3910 500N ¢ =0,00391-°C*
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B komnnekte ¢ TB MoryT ncnonb3oBaTtbCs: TepmonpeobpasoBarenm
conpotuernenns «B3JIET TMC» (21278-11); koMnsneKkTbl TEpMOMETPOB CO-
NPOTUBNEHMS U3 NMATUHbI TEXHUYECKMX pa3HOCTHbIX KTTTTP-01, KTTTP-03,
KTMTP-06, KTMTP-07, KTIMNTP-08 (46156-10); koMnneKkTbl TepMOMETPOB
COMPOTMBIIEHNA U3 MaTUHbl  TexHudeckue pasHocTHole KTTTP-04,
KTMTP-05, KTMTP-05/1 (39145-08); TepMOMETpbI CONPOTUBIIEHNS N3 Nia-
TWHbI TexHndyeckue TMT-1, TMAT-17, TAT-19, TMNT-21, TMNT-25P (46155-10);
TepmonpeobpasoBaTtenu conpotmenenns MetpaHn-2000 (38550-13); npeo6-
pasoBatenu Temnepatypbl Metpan-280, MeTpaH-280-Ex (23410-13); kom-
nnekTbl Tepmonpeobpasosatenen conpotmenenns KTCI-H (38878-17);
KOMMIEeKTbl TepMonpeobpasoBaTenen conpotueneHns nnatmHoebix KTC-b
(43096-15); TepmonpeobpasoBateny conpoTuerieHnsa nnatuHosble TCI n
TCI-K (65539-16); TepmomeTpbl conpoTuernenms TC-b-P (43287-09); kom-
nnekTbl TepMomMeTpoB conpoTuerieHns TOM-110 (40593-09); TepmomeTpbl
conpotuenenns TOM-100 (40592-09); TepmonpeobpasoBaTeny ConpoTmB-
nenus nnatuHosble TCI-H ¢ ananasoHoM uamepsieMbix Temnepatyp ot 0
ao +160 °C (38959-12); TepmonpeobpasoBaTeny CoONpoTUBNEHUSA U3 Nna-
TuHbI TC nx YyBCTBUTENBHLIE 3riemeHTbl YO (58808-14).

[AnvHa 4-npoBogHoOM nNuHUKM cBa3m ¢ TB He 6onee 400 m npu omu-
YeCKOM ConpoTuUBneHnn nnHum He 6onee 200 Om.

1.6.4. Npeobpa3oBaTenu gaBneHus

B cocTtaBe TennocyeTynka Moryt ObiTb Mcnonb3oaHbl M pasnuny-
HOro Tuna, uamepsowmne abCconioTHoe UM n3bbITOYHOE OaBfeHue U
oTBevawwue 3agaHHbIM TpeboBaHUSAM NO TOYHOCTM WU YCNOBUSIM NPU-
MEHEHNA: paTtuMkn pasneHna MeTpaH-75 6a30BOro MCMNOMHEHUS
(48186-11); patuukn gasneHnss MeTpan-150 (32854-13); naTuvkn gas-
nexHvst manorabaputHble KopyHO C npegenamu gonyckaemon npuBe-
AEHHOW OCHOBHOW norpelwHocTbo 10,5, +1 % (47336-16); npeobpaso-
BaTenu gaeneHus uameputensHole Candup-22EM ¢ npegenamu go-
nyckaemon npuBeaeHHOM OCHOBHOM norpewHoctbio + 0,5 % (46376-
11); npeobpasoBatenu gaeneHuss nameputensHole Candoup-22MI1-BH
(33503-16); npeobpasosaTtenun gasneHus nameputensHole COB 3a uc-
KnioyYeHneM npeobpasoBartenen ¢ npegenamm SOnyckaeMon OCHOBHOWM
norpewHoctn £ 0,06 % oT ananasoHa namepeHuin (28313-11); gaTyumkn
pasnenus 415M (59550-14); npeobpasoBaTtenn OaBneHUs U3MEPU-
TenbHble AVP-10 ¢ npegenammn gonyckaeMon OCHOBHOW NpuBeAEeHHOWN
norpewHoctbio £0,25, +0,4, 10,5, 0,6 % (31654-14); npeobpasosa-
Tenn pasneHnsa mnameputensHole AVP-20/M2 (63044-16); npeobpaso-
BaTtenu gasneHusa nameputeneHole «QJIEMEP-AUP-30M» (67954-17);
npeobpasosatenn pgasneHus MNOTBX-1 ¢ npegenamn ponyckaemom
OCHOBHOW NpuBeaeHHoM norpelHoctbio 0,5, 1,0 % (43646-10); part-
4nkn gaesneHuna cepun DMP, DMD, XMD, DS, DMK, x|act, DM, Baroli,
DPS, XMP, HU, 17.600G, 17.609, 18.600G, 18.601G, 18.605G,
26.600G, 30.600G (55983-13); npeobpasoBaTtenu gaBneHUs namepu-
TenbHble DMP 3XX, DMP 4XX, DMD 3XX, DS 2XX, DS 4XX, DMK
3XX, DMK 4XX, XACT i, DM 10, DPS 2XX, DPS 3XX, DPS+, HMP 331,
HU 300 (56795-14); npeobpasoBatenu [aBreHUs U3MepUTesSibHbIe
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MBS 1700, MBS 1750, MBS 3000, MBS 3050, MBS 33, MBS 3200,
MBS 3250, MBS 4510 (61533-15); npeobpasoBatenu gaBrneHus name-
putenbHble MBS 3300, MBS 3350, MBS 4003 (56237-14); npeobpaso-
BaTtenu gaeneHuns mameputenbHole OBEH-MNO100UM (56246-14); npe-
obpasoBartenu (aaTtymkn) gaeneHust nuameputensHole EJ ana mogenen,
HaCTPOEHHbIX Ha BEPXHUW Npeaen U3MepeHuin, Npu KOppekTUpoBKe Hy-
na 1 pas3 B 6 mecaues (59868-15); npeobpasoBatenu gaBrneHus name-
putenoHble 3051 (14061-15); npeobpasoBaTtenn AaBneHUs U3Mepu-
TenbHble 2088 ¢ npegenamn [onyckaeMon OCHOBHOW MOrPeLUHOCTbIO
10,1 % (16825-08); paTtunkm n3bbITOYHOIO AaBNEHUS C ANEKTPUYECKNM
BbIxogHbIM curHanom [OAM-03T-ON (55928-13); paTyumkm paBneHus
TeH3ope3nctneHole APZ, ALZ, AMZ, ASZ 3a UCKMOYEHNEM OaTUYNKOB C
npegenamu gonyckaemon OCHoBHoM norpewHoctn 0,075 % (62292-
15).

MakcnmanbHas anuHa ceasmn TB-I[ onpegenaeTca TeXHUYECKUMUN
xapakrepuctnkamu ncnonsdyemoro N v Buaa kabens cessu.

Mutanwne ML moxeT ocywecTBnNATbCA Kak oT TB, Tak u oT otaenb-
HOro UCTOYHMKA NuTaHua. TB obecneuymBaeT nutaHne wectu ML npu
Toke go 20 MA. [InnHa 2-npoBogHON NMHUK cBA3n ¢ TB He 6onee 200 m
npu OMUYECKOM CONPOTUBIIEHUN NUHUK He Bonee 100 Om.

1.6.5. NMogknioyaemblie CHETYMKN INTEKTPUYECKON 3HEprum

B komnnekTte ¢ TB moryT 6bITb MCNOSb30BaHbl CHETYMKU ATEKTPU-
YeCcKon SHeprnmn, oTBevaroLme 3agaHHbIM TPeBOBaHMSAM MO TOYHOCTU U
ycrnosusiMm  npumeHeHna: C3T1-4, C3OT3, C3OT4, CIT-4TM.03M,
COT-4TM.02M, U32727Y, U32727A, HEBA, CO03-52, CO3-55,
CT3561, Mepkypui 230AM, MNCY-3.
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1.7. MapkunpoBka n nfiombupoBaHue
1.7.1. MapkMpoBKka Ha NULEBOW MaHenu BEPXHEro U HWKHero oTtceka TB

(puc.2) copoepxuT:

- 0603HayYeHne n HanmeHoBaHve TB;

- TOBApPHbIN 3HAK NPeanpUATUSA-U3roTOBUTENS;

- 3HaK yTBepXXAeHns Tuna cpeacrtsa U3MepeHus;

- 0603HaYeHne NCNosTHEHNS TENNOBLIYNCIIUTENS;

- HanpshkeHne NUTaHUS U KoL CTENeHU 3aLnTbl;

- 3aBOJCKOM HOMeED.

4 )
N\ TCPB-042 =24B
o] | | |
T8 Ne 1234567
e B
T8 Ne 1234567 )
N v
Z@n“éé‘.iméﬁﬁrsnb 5 @\ Mnomba akcnnyaTaumMoHHas
B3JIET TCPB
TENNOBbLIMNCNNTEND
&°® BHET

Puc.2. Bua v pasmelieHne MapkKupoBKU U BO3MOXHbIX MeCT NSIoMOupoBaHuaA
kopnyca TB.

1.7.2. lpwu BbINycKe M3 NPOU3BOACTBA NOCMe MNOBEPKM Ha nnaTte mMoayns Bbl-
yncnuTens NNoMoupyeTcsl KOMnnayok, 3aKpbiBalOLMA KOHTAKTHYO napy
J1 paspelleHuns mogudmkaumm KanmbpoBOYHbIX NapameTpoB (puc.A.3).

1.7.3. Ha obbekte nocrne MOHTaxa M NpoBepPKM (PYHKLNOHMPOBAHMS TENso-
BblYMCNUTENSA Ha NNaTe MOAYNS BblYUCAUTENS JOMKEH ObITb onnomMméu-
poOBaH KOMMayoK, 3aKpblBAlOLLMA KOHTaKTHY napy J2 paspelleHus
Moandukaumm yHKUMOHanbHbIX napameTposB TB (puc.A.3).

1.7.4. [Inqa 3awmTbl OT HECAHKLMOHUPOBAHHOIO AOCTYyNa nNpu TpaHCNoOpPTUPOB-
Ke, XpaHeHUn N aKcnnyaTauum MoxeT nrnombupoBaTbCs NpoyLIMHA Ha
KpbILLKE HWXHEro oTceka (puc.2).
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2. NICMNOJIb3OBAHUE MO HA3HAYEHUIO

2.1. AkcnnyaTauyMoHHbIe OorpaHu4yeHus

2.1.1. Okcnnyatauma TCY [ormkHa NpoOM3BOAUTLCA B YCNOBUSAX BO3AEWNCT-

2.1.2.

2.1.3.

BYIOLLMX (PaKTOPOB, HE MpPEBbILWAKLWMX AONYCTUMbIX 3HAYE€HUIN, OroBO-
PEHHbIX B HacTosLwen S[.

KayecTtBO TennoHocutensa (HanuuMe n KOHUEHTpauus B3BECEW, NOCTO-
POHHMX XUOKOCTEW 1 T.M.), @ TaKkKe COCTOsAHME TpybonpoBOaOB TENso-
CUCTEMbI HE AOSMKHbI NPUBOAUTL K MOSIBIIEHNIO OTNIOXEHUN, BANSIOLLMX
Ha paboTOCNOCOBOHOCTb U METPOSIOrMYECKNE XapaKkTePUCTUKN npeobpa-
30BaTenien pacxoaa, TemnepaTypbl UW/unu gaBneHus.

BHUMAHME! Onsi o6ecneyeHusi pabomocnoco6Hocmu TCy ¢
asiekmpomazHumHbiMu [IP @ mennocucmeme C y20/IbHbIM
¢unsmpom Heo6xo0umo csiedums 3a UCMPABHOCMbIO Yy20/1IbHO20
¢gunbmpa.

HeobxogmMmMocTb 3alUMTHOro 3a3eMilieHUst CcOocTaBHbIX 4acten TCu,
UMELNX KNeMMy 3aseMrieHuns, onpeaenseTca B COOTBETCTBUMN C Tpe-
boBaHusmn rmasbl 1.7 «[MpaBun yCTpONCTBA 3NEKTPOYCTAHOBOK» B 3a-
BMCUMOCTM OT HanpsiKeHUs NUTaHusa 1 ycnosui pasmellexmst TCu.

2.1.4. MonHnesawmTa obbekTa pasmeLleHus npmbopa, BbIMOHEHHAA B COOT-

2.1.5.

BeTCTBUM C «/HCTpYKLMEN MO YCTPOMUCTBY MOSIHUE3aLWwmTbl 34aHui, Co-
OPYXXEHUI N MPOMBbILWIIEHHbIX KOMMYHUKaunny CO153-34.21.122-2003
(yrBepxaeHHon [Mpukazom MwuHaHepro Poccumn Ne280 ot 30.06.2003),
npegoxpaHsaeT coctaBHble YyacTu TCY OT BbIxoda U3 CTPOs Npu Hanu-
YN MOJSTHMEBBIX Pa3psa0B.

TouHasa n HagexHas paboTa NP obecneunBaeTcss Npu BbIMOAHEHUN B
MeCTe MUX YCTaHOBKM CIeaytoLmnX YCroBUNA:

Ha Bxoae 1 Bbixoge NP gomkHbl 6bITb NPSAMONMHENHbIE YYacTKkn Tpybo-
nposoga ¢ Dy, pasHbim Dy [P, anuHon B cooTBeTCcTBUMM C Tpebosa-
Huamn O Ha gaHHbIK TUN MNP;

- OTCYTCTBME CKOMMNEHUs BO3ayxa B TpyOOMNpoBOAE;

2.1.6.

21.7.

AaBrieHne TennoHocuTenst B TpybonpoBoae OOMKHO UCKMYaTh raso-
obpasoBaHue;

Tpybonpooa npu pabote TCy Bceraa AomkeH ObiTb 3anOSfTHEH XMOKO-
CTblo (TENNOHOCUTENEM);

HaMps>XeHHOCTb BHELUHEro MarHUTHOro MoJsid He [OJSKHAa npeBblWwaTb
3Ha4eHus1, orosopeHHoro B O] Ha lNP.

CKopoCTb NOTOKa TEMNOHOCUTENS B MecTax ycTaHoBku MT He gormkHa
npesbiwaTtb 4 Mm/c. na ucnonb3oBaHus T Ha Gonee BbICOKMX CKOPO-
CTSX NoToka TpebyeTcsi NpUMMEHEHWe 3alMTHbIX MNb3 C COOTBETCT-
BYHOLLMMN XapaKTepPUCTUKAMMU.

[aBneHne B TpybonpoBode He OOMKHO MpeBblllaTh npeaenbHoe [o-
nycTMMoe 3HaveHue Ansa nucnonb3yemoro N[ gaxe KpaTKOBPEMEHHO.
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2.1.8.

TpeboBaHMs K ycrnoBusM akcnfyaTaumm M BblIOOpy MeCTa MOHTaxa,
npuBeaeHHble B HacToswen 31, yunTtbiBaloT Hanbonee TMNnYHble dak-
TOpbI, BAndowWwme Ha paboTy TennocyeTymka.

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

B cnyyae nposiBneHusi nogo6HbIX hakTOpOB crieayeT HanuTu uHoe
MEeCTO 3KcnnyaTauuu, rae gaHHble akTopbl OTCYTCTBYIOT UIN HE OKa-
3bIBaOT BNUSHWUS HA paboTy n3genus.

2.2. Mepbl 6e30nacHOCTH

2.2.1.

K paGoTte ¢ usgenvem gonyckaetcs obCrnyXuBaloLWuii nepcoHan, nsy-
YMBLUMIA SKCMIyaTaLMOHHYO JOKYMEHTALMIO Ha U3genve.

2.2.2. Mpn noarotoBke M3Oenus K WCMONMb30BaHWUIO [OIMKHbI COGMoaaTbCA

«MpaBnna TeXHMYECKOW IKCnyaTaunm 3neKTpOoyCTaHOBOK noTpebute-
nen» n «MexoTpacnesble npasuna no oxpaHe Tpyaa (MNpasuna 6e3o-
MacHOCTM) NpM 3KCnyaTauum areKTPOYyCTaHOBOKY .

2.2.3. MNpun npoBegeHun pabot ¢ TCY onacHbIMK (hakTopamm SBASOTCS:

HanpshkeHne nepemMeHHoro Toka ¢ ENCTBYIOLWMM 3HaYeHnem ao 264 B
yactotom 50 Nu;

- fasneHue B Tpybonposoae Ao 2,5 Mlla;
- Temnepatypa TennoHocutens (Tpybonposoga) no 180 °C.

2.2.4.

2.2.5.

3anpeljaeTcsa ncnonb3oBaTb anekTpomarHutHele MNP npu gaBneHuu B
TpybonpoBoge 6onee 2,5 Mla.

B npouecce paboT no MoHTaxy, MyckoHaragke WM PemMoHTYy Tenso-
cyeTuMKa 3anpeLLaeTcs:

NPOM3BOANTL MOAKMYEHUST K Npubopy (KpoMe MOOKIIOYEHUN NO WH-
Tepcency USB) unu 3ameHy aneKkTpopaamodrieMeHTOB MNpU BKITHOYEH-
HOM MUTaHWUW;

Npou3BOANTbL 3aMeHy COCTaBHbIX YacTel TenrocyeTymka A0 MOSIHOro
CHSITMS JaBNeHUst Ha yyacTke TpybGonpoBoaa, rae npomsBoaaTcs pabo-
Tbl;

MCNONb30BaTb HEWCMpPaBHbIE 3NEKTPOPaANONpUBOpPbI, 3NEKTPOUHCTPY-
MEHTbI, NIM60 6e3 NoAKMNIOYEHMS UX KOPMYCOB K MarucTpanu 3awmuTHOro
3a3eMrieHus.
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2.3. MNoarotoBKa K MCNOJIb30BaHUIO

2.3.1. MoHTaxx TCy pormkeH NpoBOAUTLCA B COOTBETCTBUM C [OKYMEHTOM

«TennocyeTynk-perncrpatop «B3JIET  TCP-M». WcnonHeHune
TCP-042. NHcTpykumsa no moHTaxy» B76.00-00.00 MM, a Takke 3L Ha
BxoAsume yctponctea. MoHTax OofmKeH NpoBOAUTLCS cheunanmsnpo-
BaHHOW opraHusaumen, nmeroLlen npaBo Ha BbINOSIHEHWE OAHHOro BU-
Aa pabot, nubo npeactaBuTeENAMM NPeanpPUATUA-U3rOTOBUTENS.

2.3.2. py nogroToBke U3genus K MCnosb30BaHMIO JOMKHO ObiTb NPOBEPEHO:

2.3.3.

npaBunbHOCTb ycTaHoBku MNP, T n N[ B cOOTBETCTBMM C BbIOpaHHbIM
anropntMom padoTtbl TCu.;

npaBuIIbHOCTb NMoAKNoYeHna ucnonsbdyemolx MNP, MT v M k cooTBeT-
CTBYIOLLUM KITEMMHbIM KOfogkaMm Ha moayne kommyTtauum TB. Cxema
nogkroyeHmss TCY 1M pasmelleHne KIeMMHbIX KOMoOOK Ha moayne
KommyTaumm TB npuBeaeHbl B COOTBETCTBYIOLWIMX pasgenax WUHCTPYK-
umm no moHTaxy TCu 1 pykoBoAacTBa no akcnsnyatauum TB;

NpaBUNbHOCTL MOJSIOXEHNA BeHTUNen, otcekarowmx MP wn M4 (oHn
AOSTDKHbI BbITh B NONOXXEHUN «KOTKPbLITO»);

NpaBUNbHOCTb YCcTaHOBKM [P B COOTBETCTBUM C HANpaBneHWeM noToka
TennoHocuTens B TpybonpoBose;

Halim4ymne n COOTBETCTBUE HAMNpPAXEeHUA NMMUTaHuA TenyiocH4eTymka mn co-
CTaBHbIX YacTen Tpe6yeMbIM TEXHUYECKUM XapaKTEPUCTUKaAM;

NOAKIYeHe AONONHUTENbHOrO 06opyaoBaHUA (KOMNblOTepa, Mogema
M T.0.) B COOTBETCTBUUN C BbIDPAHHOW CXEMOWN.

Tennocyetunk «B3JIET TCP-M» npu nepBoM BKHOYEHUN UNK Nocne
ANUTENbHOro nepepbiBa B paboTe rotoB K aKcnnyaTtaumm (Npu oTCyTCT-
BMM OTKA30B U HELUTATHbIX CUTyaLui B cucTemMax) nocne:

30- MUHYTHOrO Nporpesa pacxo4oMepos;
30- MUHYTHOM NPOMBIBKM 3f1EKTPOMArHUTHbIX [P NOTOKOM XXWAKOCTW.
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2.4. NMopsapok paboTbl

2.4.1.

Mocne BknoyeHnss TB Ha gucnnee otobpaxkaeTcs OCHOBHOE MEHHO.
BBeaeHHbIM B akcnnyaTtaumio Tenmoc4eTynk pabotaeT HenpepbiBHO B
aBTOMaTU4YECKOM pEeXUME.

2.4.2. CunTbiBaHME TEKYLUMX 3HAYEHWU U3MepPSiEMbIX NMapamMeTpoB, a Takke

2.4.3.

COLEPKMMOrO apxXmBOB M XXypHana OeNCTBUW onepaTtopa MOXET OcCy-
wecTBnaTbca ¢ gucnnes TB, a Takke no uHTepdencam RS-232,
RS-485 unun USB-Device. ApxuBHble OaHHble MOryT Takke 3anucbl-
BaTbCcA Ha USB flash HakonuTenb (dannosas cuctema FAT32, cTtak-
Aapt USB 2.0) no nHtepdency USB-Host.

BHUMAHME! Ha pucnnee TennoBblMUCIUTENS MOXeET Habnto-
AaTbCs HEeYCTOMYMBas UHAOMKAUMA TEKyLlero 3HayeHus pacxoga B Cry-
Yaax U3MEHEHUN pacxona, CBsA3aHHbIX C MYCKOM, OCTAHOBOM WK pery-
NIMPOBKOW MOTOKa TEMNSIOHOCUTENS, a Takke Npu 3Ha4YeHUM pacxoda Hu-
Xe HaummeHbllero Ans ucnons3dyemoro tuna NP. HeyctonumBocTb WH-
Ankauum pacxona npu peskmx U3MeHEeHUaX UM MarnblX 3Ha4YeHusxX pac-
Xoda cBsi3aHbl C nNepnofom obpaboTkn MHopMauuun, BbIBOAUMOWN Ha
aucnnen, n He BNUSET Ha paboTy cyeTyMKoB obbema TENoBbIYUCIIN-
Tens.

Ana dopMMpoBaHUA OTYETOB BO3MOXHO MCMOMb30BaHWE TONbKO TeX
ApPXMBHbIX AaHHbIX, KOTOpbl€ 3anMcaHbl N0 MUCTEYEHUIO KaneHAapHbIX
CYTOK C MOMEHTa nocnegHero nepekntodennsa na pexmnma CEPBUC nnn
KAJTMEPOBKA B pexum PABOTA.

2.5. BO3MOXHble HEUCNPaBHOCTH

2.5.1.

2.5.2.

2.5.3.

2.54.

2.5.5.

B npouecce ¢yHKUMOHMPOBaHUSA Tennoc4eTymMka Npou3BOANTCA Auar-
HocTuka coctosiHna TB, MNP, MNT u MN[0. ®akT BO3HUKHOBEHUS HEUCNpaB-
HOCTK oToBpaxkaeTtcsa Ha gucnnee TB.

Mpn BOo3HUKHOBEHUN cbos NGO oTKasa B paboTte TCY HeobxoamMmo onsa
NPOBEPKN NPOM3BECTU nepesanyck npubdopa nyteM KpaTKOBPEMEHHOrO
HaxxaTus kHonku CBPOC B oTCceke kKOMMyTauun TENNOBLIYUCIIUTENS.
Mpn oTkaze ogHOro M3 gaTyMKoB cornacoBaHHoW napbl [T gorkHa
Npoun3BoaMTbLCA 3aMeHa 0bomx npeobpasoBaTernen cornacoBaHHON na-
pbl.

Mpn oTcyTCTBUM CBEYEHUs nHOaMKaTtopa Ha TB Heobxoaumo npoBepuTb
HanMyne HanpsbKeHns NUTaHus.

Ecnu penicteus, npeanpuHaTble B COOTBETCTBUM C yKa3aHHbIMU Bbllle
peKoMeHAaUUsMU, He NPUBENU K BOCCTAHOBMNEHUIO HOpMarbHoN pabo-
Tbl U3Oenus, cneayet obpaTUTbCs B CEPBUCHbIA LEHTP (perMoHanbHoe
npeacTaBMTENbCTBO) UMW K M3FOTOBUTENIO M3OENS.
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3. TEXHUWHECKOE OBCIYXUBAHUE

3.1.

3.2.

BBedeHHbI B 3KCNnyaTauuio TENMocYeTYMK pekoMeHayeTcs noasep-
raTb NepMOANYECKOMY OCMOTPY C LIeNIblo KOHTPONS:

- paboTtocnocobHocTn TCuy;
- HaNM4ynsa HanpsXKeHUst NUTaHus;
- cobnitogeHus ycnosuin akcnnyataumm TCY n ero coctaBHbix YacTten (TB,

NP, AT, MA);

- OTCYTCTBUSA NOBPEXAEHN COCTaBHbIX YacTen TCvy;
- HAOEXHOCTUN ANEKTPUYECKMUX N MEXAHUNYECKUX COEANHEHUN;
- NPaBUNbHOCTUN MONOXEHUS 3aaBuXKek, oTcekarowmx ML, n BeHTUnen

OannacHbIx nuHUM MP;

- Hyna N[ B cooTBeTCTBMM C ero O[.

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

HecobntogeHne ycnosun akcnnyatauum TCY B coOoTBETCTBMM C Tpebo-
BaHMSIMU HACTOSILLEro PyKOBOACTBA MO 3KCMyaTauun MOXET NpUBECTU
K 0TKasy npubopa unv npeBbILEeHU0 JONYCTUMOrO YPOBHS MOrpeLuHo-
CTN N3MEPEHUN.

BHelwHNe noBpeXaeHust Takke MOryT NPUBECTU K MpPeBblEHUIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTU M3MepeHuin. [Mpu  nosiBreHum
BHELLUHMX NOBPEXAEHUN N3aenvs unu kabens nuTaHus, cBsi3au Heobxo-
AVMO 00paTUTBLCS B CEPBUCHbLIN LIEHTP UM permoHanbHoe npeacTaBu-
TENbCTBO ANS onpeaeneHusi BO3MOXHOCTM ero AarbHenlen akcnnya-
Taumn.

Hannuve HanpsbkeHnsa nutanms TCu onpegensdetcd no Hanuumio
cBeyeHus naHenu gucnnes. PabotocnocobHocTb npubopa onpeaens-
€TCS NO COoAEPXaHUK NHOMKaUuK Ha gucnnee TB.

3.3. B npouecce akcnnyataumm TCY He pexe ogHOro pasa B rog Heobxoau-

MO NMpOBOANUTb NMPOMUNAKTUYECKMI OCMOTP BHYTPEHHErO KaHana npe-
obpasoBaTtens pacxoda Ha HanuMume 3arpsa3HeHun U/vnu OTNOXKEHUN.
[lonyckaetca Hanuuue nerkoro pbhKEBATOro HaneTa, KOTOpbIA Npu
npoBeAeHnn NpodPuUNakTUKM AO0SHKEH CHUMATbCS C MOMOLLBbIO YUCTOMN
MSITKOW BETOLUW, CMOYEHHOW B BoJe.

Mpn Hanuuuu 3arpA3HeHUN N OTIIOXKEHUA OPYroro Buaa Unm nx cy-
LLLeCTBEHHOW TOSLUHBI HEOBXOAMMO NPOU3BECTU OYMCTKY BHYTPEHHEN
nosepxHocTu lNP.

Hanuune 3arpsasHeHu Ha NOBEPXHOCTU, KOHTAKTUpYlOLen c Ten-
noHocuTenem, CBUAETENLCTBYET O HEYAOBNETBOPUTEINTbHOM COCTOSIHUN
CUCTEMbI TEMNIOCHAOXEHMS.

3.4. B npouecce aKcnnyaTtaumMm Heo6xoaMMo cneauTb 3a Tem, YTobbl kaHan

nepegayun naenenunst oT Tpybonpoeoaa k N[ He 3acopsincs, n B HEM He
6bino npobok rasa. C aTou Lenblo aNeMeHThLI KaHana nepeaayv gasre-
HUS pekoMeHOyeTCcsl NepuoaMYeckn NpPoayBaTh, a Takke CTpaBnMBaTb
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N3 HUX Bo3ayx. MNepnoanyHoOCTb Takmx paboT ycTaHaBnmMBaeTcs noTpe-
6utenem B 3aBMCMMOCTU OT YCNOBWIA SKCMyaTauum.

3.5.pn MOHTaxe u gemoHTaxe anemeHToB TC4Y HeobxoaMmo pyKOBO-
ACTBOBaTbCA [JOKYMeHTOM  «TennocyeTynk-peructpatop «B3JIET
TCP-M». UcnonHeHnne TCP-042. WHCTpyKuMa no MoHTaxy» B76.00-
00.00 M, a Takke 31 Ha cocTaBHble YacTu.

3.6. OTnpaBka npubopa Ans nNpoBeneHus NOBEPKN NMOO peMOoHTa [OoSkKHa
npoun3BOANTLCA C nacnoptom npubopa. B conpoBoauTenbHbIX AOKY-
MEeHTax HeoOXOAMMO YKasbiBaTb MOYTOBbLIE PEKBU3UTLI, TENE(OH U
dakc oTnpasBuTens, a Takke cnocob n agpec obpaTtHon goctasku. [Mpu
OTNpaBKe M3roTOBUTENIO Ha PEMOHT COCTABHOM 4acTu, BXOASLLEN B
komnnekt TCu, Heob6xoaMMO ykasbiBaTb 3aBOLACKOM HOMEpP TensocyeT-
yumka.

BHUMAHUWE! Omnpaeka mensoc4yem4uKka e noeepKy usau pe-
MOHM OOJIKHa NMpou3eo0umbCsi MOJILKO Mocsie OmKJIro4YeHusi 6a-
mapeu om pa3bemMa 8 omceke KOMMymayuu mensoeblduciume-
Jisl.

4. MOBEPKA

lMoBepka TennocyeTyMka NPOBOAUTCH B COOTBETCTBUWN C JOKYMEH-
Tom MIT 0864-1-2018 «WHcTpykuma. TCU.  TennocyeTymku-
peructpatopbl B3JIET TCP-M. MeToguka noBepkuy, YTBEPXOEHHbLIM
®ryn «BHUMP» 10 oktabpsa 2018 r.

MexxnoBepoyHbIM NHTepBan — 4 roga.
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5. YIIAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

5.1. Tennoc4eTymk, YKOMMNIEKTOBAHHbLIN B COOTBETCTBUM C Tabn.2, ynako-
BbIBaeTCs B MHAMBUAYanbHyo Tapy kateropum KY-2 no FrOCT 23170.

MpucoeanHuTenbHas apmaTtypa NOCTaBnsieTCs B OTAENbHOW Tape
pOCCbINbIO UK B cbope Ha OAUH UM HECKONbKO KoMMNekToB TCu.

5.2. TCY pomKeH XpaHUTbCA B CyXOM OTansiMBaemMoM MOMELLEHUN B COOT-
BeTCTBUM C ycnoBusamu xpaHeHunsa 1 cornacHo NOCT 15150. B nome-
LWEeHUN ONsl XpPaHEeHUSA He O0SMKHO ObiTb TOKONPOBOASALLEN MblfK, NApOB
KACNOT, LWeno4ven, a Takke rasoB, BbI3blBalOLLMX KOPPO3UIO U paspy-
LIAKOLWLMX N30MSLMIO.

TennocuyeTunk He TpebyeT cneumanbHOro TEXHUYECKOro obCnyKu-
BaHUSI NPU XpaHEHUN.

BHUMAHUE! PesepeHasi 6amapesi mensiosebiyucaumernsi
TCPB-042 Ha nepuod xpaHeHuUs1 U mpaHcnopmupoeaHusi 0OJKHa
6b1mb omknroyeHa!

5.3. TC4u «B3JIET TCP-M» mMoXeT TpaHCnopTUpOBaTbCA aBTOMOOUIbHbLIM,
peYHbIM, >Xene3HOAOPOXHbIM M aBMaUMOHHLIM TPAHCNOPTOM (Kpome
HerepMeTU3NPOBaHHbLIX OTCEKOB) Mpu COBMNAEHUU CrieayroLmx ycno-
BUIA:

- TPAHCMOPTMPOBKA OCYLLECTBNAETCS B 3aBOACKOWN Tape;

- OTCYTCTBYET NpsAMoe BO34encTBue Bnaru;

- Temnepartypa He BbIXOAWUT 3a npeaensl oT MuHyc 25 o 55 °C;
- BNaXHOCTb He npesbiwaeT 95 % npu TemnepaTtype go 35 °C;

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

- yoapbl CO 3Ha4eHneM NMKOBOro yckopeHusi 4o 98 m/c?;

- YNOXEeHHble B TpaHCNopTe U3aenus 3akpenneHbl Bo u3bexaHne nage-
HUSA 1 coyaapeHuit.
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NMPUNOXEHUE A. Bup cocTtaBHbIX YacTen TennocyeT4ymka
1 2 3
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A

84*
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* - CcNpaBOYHbIV pasmep

1 — omcek uHmepgelicos;

2 — ducnneti uHOUKamopa;

3 — knasuamypa;

4 — omcek KoMMymauuu,

5 — KpblWKa omceka KoMMymauuu;

6 — 2epm0B8800kI cuzHarbHbIX kabenel u kabenel cea3u;
7 — 2eepmos800 Kkabesnsi numaHusi;

8 — pasbvem uHmepghetica RS-232;

9 — pasbvem uHmepgpetica USB-Device;

10 — pasbem uHmepgetica USB-Host.

Puc.A.1. Bug tennoBbluncnutena ncnonHeHusa TCPB-042.
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Puc.A.2. Tepmonpeo6pasoBaTtenb conpotuBneHna «B3JIET TMNCy.
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Puc.A.3. Mecta nnombupoBaHusi TB B oTceke KOMMyTaLuu.
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NMPUNOXEHUE b. Pa3psagHoCcTb MHAUKALMM NapaMeTpoB Ha auc-
nree TensiocyeTYMKa

(cnpaBo4HoOe)
Ta6bnuua b.1
O6o3Ha4veHne PaspsnHocT,
HanmeHoBaHue napamMeTpa, MHOWKaunumn
fapamerpa eVHULbI U3MepeHnsa enas obHas Mpumetanma
npu nHOMKaLmMm H AP
4acCTb 4acCTb
Gm Pacxog maccoBblii [T/4, Kr/u] 1-6 4
Pacxon o0beMHbIN
Gv [M3/4, n/MuH] 1-6 4
t Temnepatypa [°C] 1-3 2
At Pa3HOSTb 3Ha4YeHun Temnepa- 1-2 5
Typbl [°C]
[aBneHne B
P [MMa, krc/cm?, 6ap] 1-2 3
M Macca TennoHocuTens [T, Kr] 1-10 3 Mpum.1
Vv O6bem [M°, 1] 1-10 3 Mpum.2
KonuyectBo TennoTbl
Q [MBT-4, [, Mkan] 1-10 3 Mpum.3
TennoBas MOLLIHOCTb
E [MBT, My, Tkan/u] 1-6 4
T,z Bpewms 1-7 2
h YaenbHas sHTanbnunsa [Mkan/T] 1-4 3
p MnoTHoCTb [Kr/M’] 1-4 3
ConpoTtnBneHune anekTpuye-
R ckoe [Om] 1-4 2
I Cwuna Toka [MA] 1-4 2
= YacToTa crnegoBaHus MNyIb- 1-4 5
coB [I'uy]
NMPUMEYAHWA.

1. NepenonHeHne cyeTynka HacTynaeT, ecnn 3HadveHve M > 2:10° 1. Mo-
Ccne nepenosiHEHUsT CYETYMKA OTCYET HAYMHAETCHA C HyNeBOro 3Haye-
HUS.

2. NepenonHeHne cyeTyMka HacTynaet, ecnu V > 2.10° M°. Mocne nepe-
NOJSTHEHMSI CHETYMKA OTCYET HAYMHAETCS C HYNEBOro 3HAYEHUS.

3. MNMepenonHeHue cyeTumka HacTtynaet, ecnm Q > 2.10° Ikan. Mocne ne-
penosiHEHNS CHETUMKA OTCHET HAYMHAETCS C HYNEBOro 3HAYEHUS.
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NMPUNOXEHUE B. UCTOYHUKN BTOPUYHOrO NUTaHUA

1
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a) Bug cnepeau 6) Bung cboky

* - CNpaBOYHbIV pa3mep

1 — 8UHMbI KOHMAaKMHOU KOJIOOKU 8bIXOOHO20 HarnpsixeHusi =24 B;

2 — c8emMOOUOOHbILU UHOUKaAMOopP 8KIMHOYEHUST UCMOYHUKa 8MOPUYHO20
numaHusi;

3 — 8UHM 3a3eMrieHus;

4 — 8UHMbI KOHMAaKMHOU KO/100KU MOOKIIOYEHUS Harps>KeHUs numaHusi
~220 B 50 'y (L — nuHusi, N — Helimparib);

5 — cepbea 0nsi 0c8060X0eHUS 3aUENKU;

6 — 3awesnka 0ns KpenneHusi Ha DIN-pelke.

Puc.B.1. UcTouyHuk BTOpHUYHOro nutaHma cepum ADN-3024 (=24 B 30 BT).
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* - CnpaBO4HbIN pasmep

1 — 8UHMbI KOHMAaKMHOU KO/1I00KU 8bIXOOHO20 HarpsixeHus =24 B;
2 — 8UHM MOOCMPOUKU 8bIXOOHO20 HarpPsXXeHUs;
3 — €8emoOUOOHbIU UHOUKamop BKMHYEHUS UCMOYHUKa 8MopUYHO20

rnumaHus,
4 — 8UHMbI KOHMAaKMHOU KO/100KU rOOKIIOYEHUS HaripsxXeHud numaHus

~220 B 50 'y (L — nuHus, N — Heumparib);
5 — cepbza 0515 0c8060XX0eHUS 3aU4erIKuU;
6 — 3awesika 0ns kpernneHus Ha DIN-pelke.

Puc.B.2. UcTouHUK BTOpMYHOro nutaHusa cepum HDR-30-24 (=24 B 30 BT).
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