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BeepneHue.

HacTosilee pykoBOACTBO MO 3KChnyaTauum CoOOepXXUT TEXHUYECKNE AaHHble, a TakkKe
cBefeHus, Heobxoanmble ANsi NPaBUIbHONM 3KCNyaTaLum KOMMIIEKTOB

TepmonpeobpasoBatenen conpotTneneHuns nnatmHoBbix KTC-bB(komnnektol TC).
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1 Ha3HaudeHue

1.1 Komnnektbl TC npegHasHa4vyeHbl ANS U3MepEHNa pasHOCTU TemnepaTyp 1 3Ha4YeHUn
TemnepaTyp B nogawLwem n obpatHom TpybonpoBogax CUCTEMbI TENNTOCHABXEHWS.

1.2 Komnnektbl TC nogbupatotcs ns tepmonpeobpasoartenen (qanee TC),
narotosneHHbix no TY Pb 390184271. 001 — 2003.

1.3 MNpumep ycnosHoro o6o3HayveHna komnnekta TC npu 3akase:

Komnnekt TepmonpeobpasoaTtenen nnatnHoBbix KTC — b nogobpaH 13
TepmornpeobpasoBaTenen conpoTUBEHNS C YrIIOBbIM KOprycoM (Koa kopriyca 2 no
NpUNoXeHnto A), AanameTpoM MOHTaXHOM YacTn 6 mm (kog 1) n annHon 50 mm (koa 1), 6e3
kabens (kog 0), c HCX Pt100 (kog 1), ¢ 4eTblpexnpoBOAHOM CXeMOW BKNtoYeHns (koa 3),
MUHMMarnbHas n3MepsieMasi pasHoCTb TemMnepaTtyp Atmin=3 (ko4 2), Jonyckaemoe
OTKNOHeHMe conpoTtmeneHnin komnnekrta ot HCX — knacc gonycka B no FOCT 6651 (kog 2).

KTC-Bb 2.1.1.0.1.3.2. 2.
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2 TexHn4yeckne gaHHble

2.1.1 cnonHeHus cooTBeTCTBYIOT [NprnoxeHuio A.

2.1.2 HomuHanbHas ctatndeckas xapakrepuctuka TC komnnekta no NOCT 6651
Pt100, Pt500, Pt1000,Pt 100, Pt'50

W100=1,385;1,391.

2.1.3 BepxHuii npegen TemnepaTypHoOro guanasoHa, °C 160.
2.1.4 HwxHun npegen TemnepaTypHoro gnanasoHa, °C 0.

2.1.5 [lnanasoH namepsiemMbix pasHocTen Temnepartyp, °C Atmin—150.
2.1.6 HwxHun npegen guanasoHa pasHOCTM TemnepaTtyp, Atmin°C 2;3.

2.1.7 OTHocUTENbHAsA NOrpeLlHOCTb Komnnekta TC npu naMepeHnn pasHocTu
TemnepaTyp Ox — pasHULa Mexay U3MepeHHbIM 3HaYeHMEM pPas3HOCTU TemnepaTyp At, u
AEeNCTBUTENbHOM Pa3HOCTbLIO TeMnepaTtyp At,, OTHECEHHas K 4eACTBUTESNIbHON pa3HOCTH
Temneparyp

_ At,—At,

o
At A,

(1)

2.1.8 lNpenen gonyckaemMon OTHOCUTENBHOW NOrpeLlHOCTN U3MEPEHNA Pas3HOCTU
Temnepatyp Aansa komnnekta TC, Bblpa)KeHHbIV B NPOLEHTaxX He MNpeBbIlaeT 3Ha4YeHUn

onpependeMblX no d)opmyne:

5, = J_r[O,S 3Bl j @)

At

roe Atmin — MMHUManbHas namepsiemasi komnnektom TC pasHocTb TemnepaTtyp °C.

At — Tekywlasi pasHocTb Temnepatyp °C.

2.1.9 lNMpepen gonyckaemoro oTkroHeHnsa TC KoMnnekTa OT HOMUHaNbHOM CTaTUYeCKOM
xapaktepuctuku °C

- ana TC knacca A - + (0,15 + 0,002t);

- ana TC knacca B - + (0,3 + 0,005t);

2.1.10 BapuaHTbl UCnonHeHus TepMmonpeobpasoBaTenen KoOMniekTa npuseaeHbl B
npunoxeHun b.

2.1.11 na komnnektoB TC, coctaBneHHbix n3 TC ¢ NOCTOSAHHO NPUCOeaMHEHHBIM
ABYXMPOBOAHBIM COEOUHUTENBHBIM Kabenem, AnnHbl COeANHUTESbHBIX NPOBOAOB U CEYEHUS

npoBOAHMNKOB OOUHAKOBbIE A4 06oux TC n He MOTYT USMEHATBLCA B Npouecce aKkcniyaTtaunm
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ConpotusneHune kabensa paccuntoliBaetcs no dopmyne Ryp=L-r, rae L — namepeHHas
ANVHA BbIBOAHbLIX MPOBOAHMKOB, M; I — MOrOHHOE CONnpoTUBNEeHne kabens .

2.1.12 MNokasaTenb Tennoson nHepumm TC komnnekta — He 6onee30 c.

2.1.13 MuHumansHas rnybuHa norpyxerus TC komnnekta — He 6onee( L + 5d )

roe L— onvHa 4yBCTBUTENBLHOIO anemMeHTa, d — guaMeTp 3almuTHOro Kopnyca.

2.1.14 3neKTpun4eckoe ConpoTMBIEHNE U3ONALMN MEXAY LiENbl YyBCTBUTESNbHOIO
aneMeHTa u 3aWwuTHbIM Koprnycom kaxgoro TC komnnekta He meHee 100 MOm npwm
HOopManbHbIX ycnoBusix u He meHee 10 MOmM npu Temnepatype 160 °C, npu U = 100 B.

2.1.15 MoHTaxHas Yactb TC koMnnekTa repMeTnyHa 1 Bblaep>XMBaeT UCMbITaHUS
npob6HbIM aasneHvem 0,6 Mla.

2.1.16 ViamepuTenbHbIN TOK, BbI3biBaKOLLNA 3MeHeHne conpoTtueneHnsa TC koMmnnekra
npu Temnepartype 0 °C He 6ornee 0,1 % ero HomuHanbeHOro 3HavyeHusi He 6onee 1MA ans

TepMmonpeobpasoBaTtenen ¢ HOMMHanNbLHOM ctatndyecomn xapakrepuctukon 50 n 10001 n
0,2mMA gnsa TepmonpeobpasoBatenen ¢ HCX 50001 n 1000r1.

2.1.17 Matepwuan 3awmtHom apmatypbl TC komnnekta — ctanb 12X18H10T. lNo
COrnacoBaHuIO C 3aKa34nMKoM MOTyT NPUMEHATLCA ApYyrne MaTtepuarsl 3aWwmTHOM apmaTypbl.

2.1.18 o 3aWmnLLEHHOCTM OT BO3AENCTBUS OKpYXatoLlen cpeapbl:
TC komnnekta cooTBETCTBYIOT cTeneHun 3awmntbl IP65 TOCT 14254.

2.1.19 TC komnrekTa SABngTCHA YCTONYMBBLIMU U NPOYHLIMU K BO3ENCTBUIO
CYHycouarnbHon Bubpauuun B guanasoHe YyactoT oT 10 go55y, amnnntygon cMmeLleHns
0,35 mm, rpynna ucnonHeHna N2 — TOCT 12997.

2.1.20 TC komMnneKkTa B TPAHCMNOPTHOM Tape BblAEpXXUBAKOT BO34ENCTBUE TeMnepaTypsbl
oT MuHyc 55 go nntoc 70 °C.

2.1.21 TC xoMnnekTa B TPaHCNOPTHOM Tape BblAEPXNBAKOT BO3AENCTBUE
OoTHOCUTENbHOM BriaxHocTn (95 + 3) % npu Temnepatype 35 °C.

2.1.22 TC xomMnnekTa B TPAHCNOPTHOM Tape sIBASOTCSA NPOYHbIMU K BO34ENCTBUIO
MeXaHUKO-AnHaMu4ecknx Harpysok rno rpynne N2 FOCT 12997.

2.1.23 TpeboBaHna k 6€30TKa3HOCTMW.
2.1.23.1 CpegHsasa HapaboTka Ha oTka3 TC komnnekta coctaBndet 65 000y.

2.1.23.2 MNMonHbIn cpok cnyx6bl TC komnnekTa 12 ner.
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3 KoMnnekTHOCTb

3.1 B komnnekT noctaBku komnnektoB TC BXOOAT:

-2 (3)TC;

- macnopr;

- PYKOBOACTBO MO 3Kcnnyatauum (no TpeboBaHuIo 3akasymka);

- meTtoauka nosepkn Ml BT 047-2002(c nepson napTnen, ganee no tpeboBaHunto

3aKas4yuka);

4 OCHOBHble NPUHLMMbI pacyeTa NorpeLHocT komnnekrta TC

4.1 OtknoHeHune conpotueneHnin TC komnnekta oT HCX n norpelHocTn namepeHns
pasHOCTK TemnepaTyp onpeaenstoT, N3mMepsas conpoTmarieHne kaxgoro TC komnnekTa npu
Tpex Temnepartypax (i, t, t3) B npeaenax remnepaTtypHoro guanasoHa komnnekra TC.

3HayeHuna conpotmeneHmn TC, nony4yeHHble NP N3MEPEHNSAX, NCNONb3YIOTCA B
CMUCTEME TPEX YPaBHEHWUI AN1S BblMUCIEHUSI TPEX KOHCTAHT KBaApaTUYHOrO ypaBHEHMS,
CBSA3bIBAKOLLEro CONpoTUBNEHME 1 TemnepaTypy.

R: = Ro (1 + At + Bt?) (3)

Ansa yetbipexnpoBogHbix TC Ry = Ry. [na TC ¢ NOCTOSAHHO NpMcoeauHEHHbIM
ABYXNpoBOAHbIM kabenem R; = R, — Rpp, rae Ry - 3Ha4eHne conpoTuBneHuns, nony4yeHHoe
npu namepexun; Ry, — conpotusneHune kabena TC, B3aToe U3 nacnopTa Ui n3 MapkMpoBKu
Unu paccymTaHHoe Kak Rnp, = L-r Mo namepeHHon anviHe L 1 BbIBOAHbIX NPOBOAHUKOB U
NMOrOHHOMY conpoTuBNeHuo kabens r, ykazaHHomy B HT ana TC.

KoadhpmumeHTsl Ro, A 1 B paccunTbiBaloT N0 ypaBHEHUSIM:

Ro = Dro/ D; A = Dra / Dro; B = Drg / Drao,

roe D, DR, Dra, Drg — Onpegenutens n cOOTBETCTBYOLWMNE anrebpanyeckue
AOMNOSTHEHUS] CUCTEMBI TPEX YPaBHEHUN A1 UICKOMbIX KOS(PPULMEHTOB:

1t t°

D=det|1 t, t,2] = (tr- ta — o7 - ta) — (tp - ta® — ts2 - t3) + (ty - t° — ;% - to); (4)

1ty t3°
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Ryt t;°

Dro=det| Ry t, t,2| =Ry -(tz - t® — t,° - ta)—Ry -(t1 - ta> — 1% - ta)+Ra: (t - 2 — 1,2 - 1);  (5)

Rs t3 t3°

1 R; t,?
DRA = det\ 1 Rz tzz‘ = (Rz . t32 - R3 . tzz) - (Rl . t32 - R3 . t12) + (Rl . t22 - Rz . t12); (6)
1 Rs t5°

1t Ry
DRB:det\l tz Rz‘ :(tz-R3—t3-Rz)—(tl-Rg—tg-R1)+(t1-Rz—t2~R1). (7)
1 t;3 Rs

MoacTtpoyHble nHAekcol 1, 2 n 3 OTHOCAT K COOTBETCTBYIOLLEN TOYKE N3MEPEHUA.
3HayeHus TemnepaTypsbl t, onpegensT no popmyne:

—A+\/A2+4B(Rf—1j
RO
t, = (8)

! 2B

roe Ro — HomuHaneHoe conpoTusnenme TC npu 0 °C (no NOCT 6651);

A n B — HOMUHanNbHbIE 3HAYEeHMA TemMnepaTypHbIX KOIPMULNEHTOB CONPOTUBIEHMS
nnaTtuHosoro TC no FOCT 6651 ans rpagyvposku Wig = 1,3850, A = 3,9083 - 10°°C™:

B =-5,7750-10"°C?

R — conpoTtueneHne npu temnepatype t (“aencrtemtensHon” TemnepaTypbl B 4aHHON
Touke) paccunTbiBaeTca ans kaxagoro TC no ypaBHeHUIO (3) ¢ MCNonb3oBaHUEM
koadppuumeHTtoB ICX, onpeneneHHbix Boiwe. Mpn atom gns TC ¢ NOCTOAHHO
NpUCOeaUHEHHbIMWN OBYXNPOBOAHBIMU Kabensamm K paccuynTaHHOMY 3Ha4YeHuo Ry
NpnbaBnsoT conpoTMBeHne kabens.

OTHOCUTENbHAsi NOrPELLHOCTb M3MEPEHUS Pa3HOCTU TemnepaTyp onpeaenseTcs no

dopmyne:

5 — At, —At, 100 = (tul _tu2)_(t()l _t(ﬂ)'100= (tul _tm)_(tuz _t02).10() (9)
Ato Al‘o Ata

At

OTHOoCcuTENbHaS NOrpeLwHoOCTb BblHUCIIAETCA B JOCTATOYHOM KOJMM4YEeCTBE TOYEK BHYTPU

AnanasoHa obnacTtu, onpeaensieMon auanasoHoM TemnepaTyp v ananasoHoOM pasHOCTU

TeMmrnepartyp KOMMNnekTa TC. OHa He gomkHa npeBbllLaTb 3Ha4YeHNN paccynTaHHbIX NO

dopmyne (2).
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5 Mapkuposka

5.1 Ha bupke, 3akpenneHHon Ha kaxxgom TC, OMKHO BblTb HAHECEHO:

- TOBApHbIN 3HAK NpeanpuaTUA-n3roToBUTENS;

- NOPSAKOBbLIA HOMEP MO CUCTEME NPEeanpUSaTUS-U3roToBUTENS, OOWMHAKOBbLIN ANnst 06omnx
TC koMnnekTa;

- AaTa Bbinycka (rog n mecsu);

- Tun TC komnnekTa, o6o3Ha4veHne HCX u knacc gonycka;

- yCroBHOe 0603Ha4YeHne CxeMbl BHYTPEHHUX COEAMHEHWN;

- paboumnn guanasoH TemnepaTtypsbl;

- pabounn gnanasoH N3MepPEHNs pasHOCTK TeMnepaTyp;

- bykBa I' Ha ogHom 13 TC -npusHak pacnonoxenuna TC npu ycTaHOBKE Ha nogaroLem
Tpybonposoae, 6ykBa X — Ha gpyrow;

- ANTMHA MOHTakHoU 4YacTu TC KoMnnekTa;

6 YkasaHue mep 6e3onacHoCcTu

6.1 Mo cnocoby 3awuTbl OT NOPAXEHNSA ANEKTpUYECKUM TokoM TC KomMnnekTa
oTHocaTcs K knaccey Il TOCT 12.2.007.0.

6.2 3ameHy, npucoeguHeHne n otcoeanHeHne TC komnnekTa oT ob6bekTa cneagyet
NPOV3BOAMTbL NPU OTKITHOYEHHOM 3fIEKTPONUTAHUN N OTCYTCTBUMN LaBIEHUSA N3MePSEeMON

cpeabl.
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7 MNopgroToBka k paboTe

7.1 MNepep yctaHoBkon TC KoMmnnekTa NpoBepuUTb LLENOCTHOCTL TOKOBeAYLLEN Lienn
OMMETPOM.
7.2 [poBepuUTb CONPOTUBNEHNE U3ONALMN MeXOY ToKoBeayLLen Lenbio 1 3allnTHON

apmaTypon meraommeTpom ¢ HanpskeHnem 100 B Ha cooTBeTcTBME N. 2.1.14.

8 Nopsiaok ycTaHOBKK

8.1 YcraHoBute komnnekt TC Ha o6bekTe. BapmaHTbl yCTaHOBKU NpunoxeHue B.

8.2 NpounsseanTe opueHTaLmo Koprnyca (rofiloBKM) B HY>XXHOM HanpasieHUn N 3akpenuTe
WITYUEep UM HakMgHY ramnky.

8.3 lNoaroTtoBbTE CanbHUKOBOE YNIIOTHEHMNE MO NPUMEHSAEMbIN Kaberb.

8.4 MNpounseeanTte nogcoeanHeHne TC KOMNNeKTa K UIaMepuTenbHoMy npudopy u
3akpenuTe kabenb B carlbHUKOBOM BBOZE.

8.5 lNpousseante nnombuposky TC komnnekTa.
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9 N'amepeHune napamMeTpoB 1 NPOBEPKA TEXHUYECKOrO COCTOSIHUS

9.1 lMNpwu akcnnyatauuu komnnekta TC nepnognyecku:

a) npoBepATb kayecTBO kpenneHna TC Ha obbekTe;
6) noBepky nposoauTb no MIN BT 047-2002.

10 Bo3MOXXHble HEUCNPABHOCTU U CNOCOOLI UX YCTPaHEHUS

Tabnuua 1.

HeucnpaBHOCTb

MpnumHa

Cnocob yctpaHeHus

1.0TCcyTCTBME CUrHana.

O6pbIB TOKOBEAYLLEN LIEMN.

3ameHuTb komnnekT TC.

nsonaumm TC komnnekTa.

2.CHWXeHue conpoTMBIeHUs

MonagaHve Bnarnm BOBHYTPb
TC.

.3ameHuTb TC

Usm | JIuct Ne okym Tlonm.
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11 MNpaBuna xpaHeHnsa n TPaHCNOPTUPOBAHMUS

12.1 Ycnosus TpaHcnopTupoBaHus KoMnnektoB TC JOMKHLI COOTBETCTBOBATDL rpymnne
ncnonHeHuna N2 no FOCT 12997.

12.2 Komnnektbl TC TpaHCNOPTUPYKOTCA BCEMMN BUOAMWN TPAHCMNOPTAa B KPbITbIX
TPaHCNOPTHLIX CpeaCcTBax B COOTBETCTBUN C AOKYMEHTAMMU:

"MpaBnna nepeBoO30K rpy30B aBTOMOBUITbHBIM TpaHcnopToM" 2 nsgaxHme M.
"TpaHcnopTt", 1983 ;

"lNpasuna nepeBo3ku rpysos”, M. "TpaHcnopt”, 1983 r.;

"TexHnyeckme ycrnoBus NepeBO3KM U XpaHeHUs rpy3oB"”, nsgaHne MuHucTepcTBa nyTen
coobuweHus, 1969 r;

"lNpaBnna nepeBo3ku rpy3os”, yTBepxaeHHble MUHUCTEPCTBOM peyHoro ¢nota ot 14
asrycta 1978 r;

"O6Lwme cneumanbHble Npasuna NepeBo3kn rpy3os”, yTeepxaeHHble MUMHMopdrioTom
CCCP B 1979,

"MpaBuna 6e3o0nacHOCTM MOPCKOM NEPEBO3KM reHeparbHbIX rPY30B", yTBEPXKAEHHbIE
Munmopdnotom CCCP;

"TexHn4yeckme ycrnoBus pasmeLleHunst U KpenneHns rpy3oB B KpblTbix BaroHax", M.
TpaHcnopTt" 1969 .

Bo Bpems norpy3o4Ho-pasrpy30oyHbIX paboT n TpaHCNOPTUPOBAHUN ALLMKN HE OOKHbI
noaBepraTbCs pe3kMM yaapam 1 BO3LENCTBUIO aTMOCHEpPHbIX OCaaKOB.

Cnocob yknagku siLMKOB Ha TPaHCNOPTUPYIOLLLEE CPeACTBO AOIMKEH UCKNYaTb NX
nepemMeLleHue.

12.3 TpaHcnopTupoBaTb komnnekTbl TC naketamun cnegyet B COOTBETCTBUM C
TpeboBaHuamm NOCT 21650. MabapuTHble paamepbl TPAHCMOPTHOrO NakeTa He AOJTKHbI
6bITb 6onee 840x620x1150 no FOCT 24597.

12.4 XpaHeHne komnnekToB TC Ha cTtennaxax n B xpaHnunuwax no NOCT 12997.

12.5 XpaHeHune komnnektoB TC AOMKHO COOTBETCTBOBATb YCNOBUAM XpaHEHUs 3 no
FOCT 15150.

Boagyx nomelleHus He OOMmKeH cofepXaTb arpeCCUBHbBIX MPUMECEN.

Cpok xpaHeHnsa 0o Havana akcnnyatauum - 2 roga. TpeboBaHUs No XpaHEHUIO

OTHOCATCA K CKNnagckmm nomMmeeHnAam noctaBLUuKa 1 I'IOTpe6VITeJ'IFI.
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MpunoxeHne A.

(obsizaTenbHoe)

Cxema ycnosHoro o6o3HayeHnsa komnnekra TC.

KTC-b
1 2 3 4 5 6 7 8
1
Kopnyc NPsIMO KOpyc |  yImoBom Koprnyc | 6e3 kopnyca
0603HayeHne 1 2 3
2
AnamMeTp MOHTaXXHOW YacTu, MM 6 @8 | puc.4.
ob6o3Ha4eHne 1 2 3
3
OrHa MOHTaXXHOM YacT, MM | 50 80| 100|120 | 160 | 180 | 200 | 250 | puc.4
obo3HayeHne 1 3| 4 5 6 7 8 9 10
4
o AnvHa nogcoeamHuTensHorokabens,mv | 05 | 1 | 15| 2 | 2,5 | 6e3 kabens
5 o6o3HaveHue 1123|415 0
=
= 5
= HCX TC komnnekTa Pt100 | Pt500 | Pt1000 | Pt'50 | Pt'100
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