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Hacrosiiiiee pykoBOJCTBO 1O 3KcIutyaraiuu (fgaigee PD) comepKUT CBEACHUS O KOHCTPYKIIHH,
IIPUHLMIIE JEHUCTBUs, XapakTepuctukax naruukos temmneparypst TIIIT, TIIPT, TIIBP, TIIIT Ex,
TIIPT Ex, Beimyckaembix o TY 4211-005-10854341-2015, u conepkuT yKazaHus, HEOOXOAUMBIC JJIsI
UX MPaBUIHHON U 0€30IMacHOM IKCILTyaTaluu.

Homep no lN'ocynmapcTBeHHOMY peecTpy CpeacTB u3MepeHui nardukoB Temiieparypsl TIIIT,
TIIPT, TIIBP, TIIIIT Ex, TIIPT Ex — Ne 62293-15.

CepTuduKaT COOTBETCTBUS JAaTYMKOB TeMIEpaTrypbl TpeOoBaHusM B3pbiBo3ammTel TP TC
012/2011 — Ne EADC RU C-RU.HA65.B.00690/20, neiicrBurenen mo 06.08.2025 r., BbIian opranom
o ceprudukannu OC OO0 «TexbezomacHocTs» Ne RA.RU.11HAG6S.

[TepeueHb HOPMATUBHBIX JOKYMEHTOB, HAa KOTOPBIC TAaHBI CCHUIKHM B HAcTOsAIIEeM PO, npusencH B
MPUIOKEHUHU A.

Caenenust 00 UCHIOIB30BaHHBIX H300PETEHUSX, PUBECHBI B IPUIIOKeHUH b.

K MoHTaxy, 9KCIUTyaTallud U TE€XHUYECKOMY OOCIIY)KMBAaHHIO JATYUKOB TeMIIEpaTyphl MOXKET

OBITh JIONYIIEH MIEPCOHAN, 03HAKOMJICHHBIN ¢ HacTosmM PO u npomeamuii mHCTpYKTaX 1mo Th.
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1 OIIMCAHHUE 1 PABOTA

1.1 Haznauenue usaeaus

1.1.1 JaTuuxu temmeparypsl (nanee JT) obmero naznauenus TIIIT, TIIPT, TIIBP u B3psiBo3a-
mmenssie TTIT Ex, TITPT Ex ¢ mpoBoJIOYHBIME WM KaOeTbHBIMU TEPMOIJICKTPHUECKUMU peobpa-
30BaTeSIMHU B KayecTBE MEPBUYHBIX MpeoOpa3zoBaTelieii, C yCTaHOBJIEHHBIMU U3MEPUTEIbHBIMU MTPE00-
pazoBaTenaMu WK 0e3 HUX, MpeAHa3HAueHBI JJI1 U3MEPEHUs TeMIIepaTyphl Ta3000pa3HbIX, KUIKUX U
CBIITYYHX CpEJI, HE arpeCCHBHBIX K MaTepHaly 3alllUTHOTO KOPITyca.

1.1.2 IT B KOMILJIEKTE C U3MEPHUTEIBHBIM IpeoOpa3oBaTesieM 00eCIeunBaOT HEMPEPHIBHOE
npeobpa3zoBaHue TeMIEPaTypbl B YHU(PHUIIMPOBAHHBIN BBIXOJHON CHUTHAJI MOCTOSHHOT'O TOKA IO
I'OCT 26.011 u (wmm) B umdpoBoit curHan mno nportokonam HART, PROFIBUS-PA,
FOUNDATION Fieldbus, Wireless HART. ITpu kommuiektauuu AT u3mMeputensHbIM IpeoOpa3oBa-
TeseM ¢ HU(POBBIM JHCIIIICEM BO3MOXHA WHAUKALIUS PE3YJIbTaTOB U3MEPEHUH.

AT KOMIIEKTYIOTCS U3MEPUTEIbHBIMU MTpeoOpa3oBaTesIMU POU3BOJIcTBA KoMmanuu «PR
Electronics A/S» (danust). AT ¢ u3MepuTEIbHBIM MPeoOpa3oBaTeieM SBISETCA CAWHBIM CPEI-
CTBOM HM3MEpEHHS M Ha HEro pacmpocTpaHsercs aeicTBue ceptuduxarta coorBercTBus TP TC
012/2011. ITo TpeboBaHKO MOTPEOUTENSI BO3MOXHA YCTaHOBKA U3MEPHUTEIBHBIX Mpeobpa3oBare-
Jel Apyrux npousBoauTeneil. B a3ToMm ciyyae crienyeT yUYuThIBaTh Cleayloliee:

- AT u u3MepuTenbHbIN mpeodpa3oBarenb He OyIyT ABIATHCS €IMHBIM CPEICTBOM U3MEPEHUS C
HOPMHPOBAHHBIMH METPOJIOTHUECKUMH XapaKTEPUCTHKAMH,

- AT u u3MepHTeNbHBIN peoOdpa3oBaTelb CIeAyeT pacCMaTPUBaTh KaK JBa CaMOCTOSITEIIHHBIX
CpeAcTBa M3MEpPEHHsI CO CBOMMH METPOJIOTHYECKMMHU XapaKTEPUCTUKAMH U CBOMMH BO3MO>KHBIMHU
YCIIOBUSIMU DKCIUTyaTallHH;

- moBepka [T m m3aMepuTenbHOTO Mpeodpa3oBaTeNs MPOU3BOIUTCS Pa3NIEIbHO IO METOIUKE
YTBEPIKIICHHOH JIJISl KQXKIOTO U3 HHX;

- IIpY aHAJIM3€ NOTPELIHOCTY U3MepeHuil ciaenyeT pykoBoacTtBoBaTeest I'OCT P 8.736;

- U3JI0’KEHHBIE B Mojipasnene 2.4 TpeboBaHus, Kacaroumecs 00ecrneyeH sl B3pbIBO3AIHUTEI.

1.1.3 W3meputensHbIi peoOpa3oBaTellb yCTaHABINBACTCS HEMOCPEICTBEHHO B KJIEMMHYIO T'0-
JIOBKY ITEPBUYHOTO MPeoOpa3oBartesisi, 00pa3ysi ¢ IEpBUIHBIM IPe0o0pa30BaTelieM eMHOE YCTPOICTBO,
SIBIISTIOIIIEECS] CPEICTBOM M3MEPEHHUSI C HOPMUPOBAHHBIMH METPOJIOTUISCKUMH XapaKTEPHUCTUKAMH.

1.1.4 AT npennHa3HavyeHsl A7 MPUMEHEHHS Kak B chepax pacripoCTpaHEHHs TOCYJapCTBEHHOTO
METPOJIOTHYECKOT0 KOHTPOJISI M Ha/l30pa B COOTBETCTBUH € 3akoHOM P® «O06 obecnieyeHnn eJMHCTBA
U3MEpeHuil», Tak U B cpepax, Ha KOTOpPbIE TOCYAapCTBEHHBIN METPOJIOTUYECKUI KOHTPOJIb HE pacipo-

CTpaHsieTcsl.
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1.1.5 CrpykTtypa ycinoBHoro obo3nadenust [T npu 3amvcu B Apyrux JOKYMEHTax U (WIH) MpU

3aKase:
| TITXX | |X|xxxx|—|x|x|—|x|1|H|x|—|H|X|— //- -
1 2 3 4 5 6 7 8 9 1011 12 15
Ne nons HaumenoBanue Kon Onucanne
1 Tun natumka THHIT, THPT, THBP, Tun naturka TeMnepatypsl
8 TIIIIT Ex, TIIPT Ex 8 patyp
He 3anonnsemcs III1(S)
TIIIT
R II(R)
5 HCX mepBuunoro mpeodpazoBaTens He sanonnsiemcs TP(B) TIIPT
(ITIT)
He 3anonnsemcs Tun C
AL A2 A3 BP(A-1), BP(A-2), | TIBP
T BP(A-3)
3 KoncrpykruBHas moauduxamnus Ycnosnoe obosnauenue —
4 KaGenwHb1i1 BBOA Ycnosnoe obosnauenue | Cm. tabmuiry 15
5 V3en koMMyTauuu Ycnosnoe obosnauenue | Cm. Tabmuny 14
6 JuamMeTrp TepMO3JIEKTPOIOB A B C Cm. 1 1.2.14.4
7 Knacc momycka I1I1 1,23 CwM. Tabnuiy 2
Curhan maTdyvka B COOTBET-
He 3anonnaemca ctBue ¢ HCX nepBuuHoOro mpe-
oOpa3zoBares
T 4-20mMA
8 Bua BEIXOIHOIO CHTHajIa H 4-20 MA + HART
P Profibus
F Fieldbus
W Wireless HART
YcinoBHOE 0003HAYEHHE TOYHOCTH YcinoBHOE 0003HAYEHHUE B CO-
9 15-100
Jlaturka temmeparypst ¢ UI1T THIX MPOIIeHTa (CM. Tabsmiy 4)
u W3o0nupoBaHHbIi cniait
10 HUcnonuaenne padovero cras [111
(0] OTKpBITHIN criait
He sanonneno g;iibnepBHqum npeobpazo-
11 Komunuectso I1I1 B onHoM m3nennu
N N nepBHUYHBIX ITpeoOpa3oBaTe-
nen
. Ycnosnoe obosnauenue | YcnoBHoe o003HaueHHE (CM.
12 Martepuan Hapy>KHOH 000JI0UKH
Mamepuana Tabsuiy 16)




?J 000 (K «TECEW» P 4211-005-10854341-2015

Ne monsa HanmenoBanue Kon Onucanue
13 Hapyxwusiit nnametp padoueit gacTu o
d, Mmm
14 M JvHa OT yIUIOTHUTENIBHOM MO~
OHTa&XXHAS JITMHA TaTYNKa, MM
Cormacuao PO BEPXHOCTH 10 pabovero KOHIa
JlnmMHa 0T TOBEPXHOCTH YIUIOT-
15 BcnomorarenbHbliit pazmep, MM HEHUS JI0 TOJIOBKH (JTMHA
YJTMHUTETBHBIX POBOIOB)
16 XapakTepHbIii TEOMETPUUECKUN Ta- Ix 3a130nH${eTC${ 10 3CKU3Y 3alIUT-
pameTp HOU apMaTypbl
17 JlononHuTENBbHAS UH(pOPMALIHS FOHKXK xxx Howmep ueptexa

1.1.6 BapriBozamumiennsie [T ¢ mapkupoBkoii B3peiBo3amutsl 0Ex ia IIC T6...T4 Ga X otHO-
CSATCS K 3JCKTPOOOOPYAOBAHUIO C B3PHIBO3AIIUTON BHIA «MCKPOOE30MacHas JIEKTpUIecKas emnb 1,
ynosnetBopsitot TpedoBarusm [[OCT 31610.0, TOCT 31610.11 u npeara3HaueHbI 11 IPUMEHEHHUS BO
B3PBIBOOIIACHBIX 30HAX B COOTBETCTBUH C YCTAHOBJICHHONW MapKUPOBKOMN B3PHIBO3AIUTHI.

AT B coorBercTBum ¢ TpedboBanusimu ['OCT 31610.0 moryT ycranaBiauBaThcs B 30He Kitacca () mo
I'OCT 31610.0, B cpene B3priBoonacHbix cmecel razos rpyni T4, T6 no I'OCT 31610.0, kareropuu 11C
o 'OCT 31610.0.

1.1.7 3Hak «X», cIeayromInii 32 MApKUPOBKOW B3PHIBO3AIIUTHI, 03HAYAET:

- mojksrouaembie K JIT ¢ BUIOM B3pBIBO3AIIUTEI «HCKPOOE30IacHast SIEKTpUYecKast 1erb » Hc-
TOYHUK MHUTAHUS U PETUCTPUPYIOIIAS anmnaparypa J0JKHbBl UMETh UCKPOOE30TacHbIE AEKTPUIECKIE
neru o 'OCT 31610.11, a ux uckpobe3zonacHble mapaMmeTpsl (YpOBEHb HCKPOOE30MaCHOM 1eNu U
MOATPYIIa AMEKTPOOOOPYI0BaHUS) JOHKHBI COOTBETCTBOBATh YCIOBUSM NMPUMEHEHHS BO B3PHIBO-
OITaCHOM 30HE;

- MOHTaX U dKcryaranus T JomKHBI UCKITI0YaTh HAarpeB MOBEPXHOCTH 000JIOUKH BBIIIE 3HA-
YeHUH, TOMYCTUMBIX Ul 3JEKTPOOOOPYJOBaHMSI COOTBETCTBYIOLIEIO TEMIEPATypPHOIO Kiacca IO
I'OCT 31610.0;

- [IpY YCTaHOBKE B 30HE Kjacca 0 JaTYuKK TeMIEpaTyphl C KOPITYCOM M3 aTFOMUHUEBOTO CIIIaBa
C BHJIOM B3PBIBO3AIIUTHI «MCKPOOE30MacHasl JICKTpUUecKasl Ielb 1» HE0OX0UMO o0eperaTh OT Me-
XaHUYECKUX YAapOB BO M30€KaHME OMACHOCTU BO3TOPAHMS OT (DPUKIIMOHHBIX MCKP, 00pa3yIOMUXCs
[P TPEHUH UITH COYIapSHHH JeTalleH.

1.1.8 JIT COOTBETCTBYIOT IO CIIOCOOY 3aIIHUTHI YSIOBEKA OT MOPAKEHUS IIIEKTPUICCKHM TOKOM
kiaccy 3amuTsl [T mo 'OCT 12.2.007.0.

1.1.9 Bun xknumatudeckoro ucnoiHenus Y XJI2 mo 'OCT 15150, rpynmna ucnonuenus C4 mo

I'OCT P 52931, "o st pa®oThI IpH TeMIepaTypax, ykazaHHbix B 1. 1.2.17.
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1.2 Texnnuyeckue XapaKTePUCTHKH

1.2.1 HomunanpHbie cTaTudeckue xapakrepuctuku (HCX) mepBuunbix npeoOpaszoBatenein T

MIpUBEICHEI B Ta0wmie 1.

Ta6muma 1 — HCX nepBuunbIX ipeodpazosateneit JIT

Tun AT YcnoHoe o6o3naueHne HCX HopwM. nokymeHT
TIIIT, TIIIT Ex SR
I'OCT P 8.585
TIIPT, TIIPT Ex B
C ASTM E230/E230M-11el
TIIBP
A-1, A-2, A-3 I'OCT P 8.585

1.2.2 Tlpenensr nonmyckaembix oTkiaoHeHuit ot HCX nmepBuuHbIX mnpeoOpaszosareneii T npuse-

JIEHbI B TA0IMIIE 2.

Tabmuna 2 — Metponorndyeckue xapakrepuctuku T

. Venosioe 06osma- | Kiace 1o- Juanazon H3Mepﬂ*e- [Ipenenst ZIOILyCKAEMbIX
uit germe HOX veka MBIX TEMIIEpaTyp™, otksonenuit TOJC ot
Y °C HCX**, °C
ot 0 mo 1100 +1,0
1
s , R
TIIIT Ex ot 0 10 600 +1,5
2
¢B. 600 1o 1600 +0,0025-[t|
2 ot 600 1o 1800 +0,0025-[t|
TIIPT,
TIIPT Ex B 3 ot 600 mo 800 4.0
cB. 800 no 1800 +0,005-|t|
C 3 ot 600 no 1800 +0,01-[t|
TIIBP 2 ot 1000 mo 1800 +0,005-|t|
A-1, A-2, A-3
3 ot 1000 no 1800 +0,007-|t|

* — VkazaHsbl nipejienbHbIe 3HaueHus. KOHKpeTHBIH Juana3oH 3aBUCHT OT KOHCTPYKTUBHON Moau(bu-
kaun AT, Hanu4ust n3MepuTenbHOTo peodpa3oBaTess U yKa3aH B MAaclopTe Ha U3ZeIIHeE.
** { — 3HauUeHME U3MEPSEMOIl TeMIIepaTyphl.
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1.2.3 Metponorudeckue xapakrepucTiuku J{T ¢ BBIXOIHBIM CUTHAJIOM IMMOCTOSIHHOTO TOKA U (WJIN)

nudposeM curnanom 1o npotokosam HART, Profibus, Fieldbus, Wireless HART npuBenens! B Ta6-

e 3.

IIpenesns! tonyckaeMoi OCHOBHOM IOTPEIIHOCTH YKa3aHbI 11 HOPMAJIbHBIX YCIOBUN JKCILTyaTa-

MKW U YYUTBIBAKOT BKJIaJ] IICPBUYHOT'O npeo6pa30BaTen;1, HU3MCPUTCIIbHOI'O npeo6pasoBaTeJ15{ U IIorpeui-

HOCTH BBI3BAaHHOM aBTOMAaTHYECKOM KOMHCHC&HHeﬁ TEMIICPATYPBI XOJOJHBIX CIIACB.

Tabmuua 3 — Metponoruyeckue xapaktepuctuku [T ¢ usmeputensHbIM npeoOpa3oBaTesieM

Buj BEIXOAHOTO cUTHANA U YCJIIOBHOC

I[I/IaHaSOH HU3MEpPC-

IIpenensr nomyc-

T JIT o0o3Hauenue TouHoctH [T HUM 1, °C Kacmon OCHOBHC(,) "
norpemHocty, °C
ot 100 mo 650 +2,0
H30, F30, P30, W30
ot 650 o 1600 + 0,003 -ty
ot 100 o 1000 +15
H15, F15, P15
TIITIT ot 1000 a0 1600 £ 0,0015 “th
THIT Ex ot 100 mo 650 +25
T40
ot 650 1o 1600 +0,004 - t,
ot 100 10 900 +23
T25
ot 900 mo 1600 +0,0025 - ty
ot 100 mo 700 +4,5
H60, F60, P60, W60
ot 700 mo 1800 + 0,006 - tq
ot 100 7o 700 +2,0
H30, F30, P30, W30
TIIPT oT 700 0 1800 + 0,003 : tn
TIIPT Ex ot 100 710 750 +45
T60
ot 750 mo 1800 + 0,006 - tq
ot 100 mo 650 +25
T40
ot 650 1o 1800 +0,004 - t,
ot 100 mo 700 +7,0
H100, P100, F100
ot 700 mo 1800 + 0,01 - tq
TIIBP
ot 100 mo 1000 +10,0
T100
ot 1000 mo 1800 +0,01 -ty




?J 000 (K «TECEW» P 4211-005-10854341-2015

1.2.4 Jlnanazon usmepennii JIT onpenensercs mo ¢popmyie
th = tmax — tmin, (1)

rae tmax ¥ tmin — COOTBETCTBEHHO BEpXHUI M HUKHUI Mpeaessl quarna3ona npeoopasona-
Hus, °C.

[Ipenensr nomyckaeMoii ocHoBHOM norpemnocty [T, mpuBenennsie B Tabauie 3, odecreunBa-
IOTCSI IPU YCIIOBHUH, €CIIM HUKHUM TIpesien Auana3zona uamepenui tmin pasen 0 °C gya AT TIIIT,
TIIBP u 400 °C ana AT TIIPT.

[Ipenen nomyckaeMoil OCHOBHOI MOTrPEIIHOCTH (C TOBEPUTEIHHON BEpOSTHOCTBIO 99,7 %), npu-

BEJICHHBII B Tabmuiie 3, onpenensercs mo Gopmyiie

=3 )+ ()" ()" @

rae Apn — mnpenen gomnyckaemoro otkioHeHus or HCX nmepBuunoro npeodpasosarens (°C),

MIPUBE/ICHHBIN B TaOJIHIIC 2,

Ay — Tipesient 10ImycKaeMoi OCHOBHOM MOTPEIIHOCTH U3MEPHUTENbHOTr0 ipeoopazonaress (°C),
MIPUBEICHHBIN B Ta0wHIe 4,

Axomn — TIpeZIeN JOMyCKaeMoii aOCOFOTHON MOTPEIHOCTA BHYTPEHHEH aBTOMAaTHYEeCKONH KOM-
MIEHCAIMH TEMIIEPATyPbl CBOOOIHBIX (XOJOAHBIX ) KOHIIOB TEPMONAPHI H3MEPUTENBHBIM MPeoOpa3oBa-
teneM (°C), mpuBeeHHBIN B TabIUIIE 5.

1.2.5 Mertponorudeckue xapaktepuctuku I, BXOQIMIMX B COCTAB TaTYMKOB TEMIIEPATYPHhI, B
3aBHCHMOCTH OT BHJIa BBIXOJTHOTO CHUTHAJIa M YCIOBHOTO 0003HAYEHHS] TOYHOCTHU JaTYMKa TeMIiepa-

TypBbI, IpUBEACHBI B Tabnumax 4 u 5.

Tabnuua 4 — MeTposiornyeckue XapakTepuCTUKNA U3MEPUTENIbHBIX peodpa3oBaresen

VYcioBHOe 0603HaYEHUE TOU- I .
. o penensl JOIyCKaeMOW OCHOB-

Hoctu JIT ¢ m3mepurenbHbIM Jnana3oH n3mepenuii tn, °C HO# TIOrPeHOCTH Aur. °C
npeoOpaszoBarenaemM P T
T100, T60, T40, T25 ot 100 o 1800 +2,0

H100, F100, P100, H60, F60,

P60, W60, H30, F30, P30, ot 100 no 1800 +1,0

W30, H15, F15, P15

HpC,Z[CJ'IBI HOHYCKaCMOﬁ a0COJIFOTHOU MOTrpeIIHOCTHU BHYTpeHHCﬁ ABTOMATUYECKOM KOMIIEHCAIlMHU
TEMIICPATYPhbL CBO6OI[HLIX (XOJ'IO,Z[HBIX) KOHIIOB TCPMOIIaphbl Axovn HU3MCPUTCIIbHBIM npeo6pa30BaTeJleM,

MpUBEICHBI B TabuUIIE 5.
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Tabnuma 5
Ycnoaoe o603nauenue Tounoctu T ¢ u3MepuTenbHbIM mpe- A oC
o0pasoBarenem oMb
T100, T60, T40, T30, T25, H100, H60, H30, H15, L 0.5°C
F100, F60, F30, F15, P100, P60, P30, P15, W60, W30 ’

1.2.6 Tllpenensl qomycKaeMol JOMOTHUTEILHON MMOTPEITHOCTH H3MEPUTEIBHOTO MTpeodpa3o-
Batensi Aoxp, BBI3BAHHOW OTKJIOHEHHEM OKPYKarOIIeH TeMiiepaTypsl OT HopManbHoi (23 £ 5 °C)

Ha 1 °C, nmpuBeeHbl B Ta0uIe 6.

Tab6muma 6
YcioBHOE 0003HAYEHUE TOY-
Hoctu [T ¢ u3MepuTenbHbIM Junana3on uzmepenuii tn, °C Aoxp, °C
npeoOpaszoBareiemMm
T100, T60, T40, T25 ot 100 mo 1800 +0,0001 - tn

H100, F100, P100, W100,
H60, F60, P60, W60, H30, ot 100 no 1800 +0,00005 - tq
F30, P30, W30, H15, F15, P15

[Mpenen nomyckaemoil MOTPEHIHOCTH ¢ YYETOM IMOTPEIIHOCTH M3MEPUTEIHLHOTO Mpeodpa3oBa-

TCIIA, BBI3BAHHOM OTKJIOHEHHUEM Oprm&IOH.IGfI TEMIICPATYPhBI OT HOpM&J’IBHOfI, OIIPEACIIACTCH 110 q)Op—

MyJIe

Ag 9= /Ann? + Aun? + Akomn? + Aokp? (3)

1.2.7 ipeiich METpOIOTHYECKIX XapaKTEPHUCTUK H3MEPHUTEIBHBIX TIPE0Opa3oBaTeneil He BEIXOIUT

3a Mpeiesbl, yKa3aHHbIe B TaOIuUIIE 7.

Tabmuua 7 — Jlpelid MeTposornueckux XxapakTepucTHK U3MEPUTEIHLHOTO peoOpa3oBaTes

Cpok skciutyaranuu, | YciaoBHOe o0o3HaueHne TouHocTH T ¢ m3MepHuTensHbIM v o
Apeiid, °C
JeT npeobOpasoBareneM
H100, F100, P100, H60, F60, P60, W60, H30, F30, P30, | 0.0010 - t
9 W30, H15, F15, P15 ’ "
T100, T60, T40, T25 +0,0015 - ty

11
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1.2.8 CTabuiibHOCTH METPOJIOTHUECKUX XapaKTEPUCTHK MEPBUYHBIX MpeoOpazoBareneit [T
[IpenenbHO MOITYCTUMBIH Opeiid) METPOIOTHYECKUX XapaKTEPUCTHK MIEPBHYHBIX MTPpeoOpazoBare-

neii 1T 3a uarepBan mexxay nosepkamu (MMII) He npeBbIIIaeT 3Ha4eHUH, TPUBEICHHBIX B Ta0nuIe 8.

Tabmuna 8 — CTaObUIBbHOCTh METPOJIOTHUECKUX XaPAKTEPUCTHK IMEPBUYHBIX MMPEOOpa3oBaTeieii

Jlnana3oH pabounx Temrepa- 3
Tort JIT Typ ¥, € Tpymma yenoBHit | ) o oo FIMIT %%, °C
IKCILTyaTalUuH
oT 10
0 1100 I +1
1100 1200 + (1,0 + 0,003 - (]t|-1100)
TIIIT, THIIT Ex i
1200 1300 + (0,002 - [t])
1300 1600 Vi HE HOPMHUPOBaH
600 1200 ] +(0,0025 - [t])
1200 1400 i +(0,0025 - [t])
TIIPT, TIIPT Ex
1400 1600 i + (0,005 - [t])
1600 1800 v HE HOPMUPOBaH
TIIBP 1600 1800 v HE HOPMHUPOBAH

* — YkazaHsl IpeienbHbIe 3HaueHus. KOHKpeTHbI quana3oH 3aBUCHT OT KOHCTPYKTUBHON Moau(u-
kauuu [T u yka3aH B acropTe Ha U3JIeIue.
** |t| — 3HaueHME U3MeEPSAEMOI TEMIIEPATYPHI.

1.2.9 Tloxka3zarens TeruoBoit naepuuu T, onpenenennsiii mo 'OCT 6616, cooTBeTCTBYET 3HA-

YCHHSIM, YKa3aHHBIM B Tabmmmax 9, 10.

Tabmuma 9 — Iloka3atens TeruioBoit maepiuu T ¢ mpoBosounsiM T3, He Ootee, ¢

Hapyxubiit nuamerp T, Mm
Buix paGodero AT MaTepHaj 3alIMTHOIO Y€XJIa
crast e MeTasnt ATIOMOOKCH/THAS KepaMUKa Kapbuz
yexJia KPEMHHS
34| 7,10 20 25+40 12 15 20 24 22
W30JIMPOBaH- 270 300
HBI OT 000- — 50 180 300 40 120 240
JIOYKH (100%) | (110%)
OTKPBITHIN 1 — — — — — — — —

*

Al,O3

— TIPH 3aChIIIKE MPOCTPAHCTBA MEXAY BHYTPEHHUM M HAPYXKHBIM 3aIIUTHBIMHA YEXJIAMH MOPOIITKOM

12
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Tabmuna 10 — ITokasarens TemmoBoii uaepuuu AT ¢ kadensubM TO, He Ooee, ¢

Hapysxnbiit qguamerp AT, mm
Bup pabouero cnas

15 3 45
H30JIMPOBAHHBIN OT 000JIOUKH 1,0 2,0 3,0
HEW30JUPOBAHHBIA OT 000JIOUKH 0,5 1,5 2,0

1.2.10 Dnektpuueckoe conpoTuBienue n3oasuu T

1.2.10.1 DnexkTpudecKoe COMPOTUBICHUE H30JSIIUN MEKAY IIETIbI0 YyBCTBUTEILHOTO DIIEMEHTA
C U30JIMPOBAHHBIM Pa0OYMM CIIaeM U METAJUIMYECKON YacThIO 3aIMTHOM apMaTypbl UM 00O0I0YKON
kabens JIT, onpenenennoe mo 'OCT 6616 npu ucnpiTaTeabHoM HamnpspkeHud ot 10 o 100 B, nomkHO

COOTBETCTBOBATh 3HAYEHUSM, ITPUBEICHHBIM B Tabymie 11.

Tabmuna 11 — Dnextpudeckoe conporusienue m3oisiuuu T onpenenénnoe mo 'OCT 6616

TeMnepaTypa, OC OTHOCHTENBHAS B;'Ia)KHOCTI) 9JI€KTpI/I‘-ICCKOC COIIPOTUBJICHUEC U30JIALINN
BO31yxa, % MOw, He MeHee
25+10 ot 30 o 80 100,0
35 98 1,0
300 — 1,0
600 — 0,07
800 — 0,025
1000 — 0,005
1300 — 0,001
1600 — 0,0005

1.2.10.2 JIns xabenbHbix AT ¢ n3011MpOBaHHBIM PabOYMM CIIAeM JIEKTPUUECKOE CONPOTHBIICHNE
M30JISAIIN MEXIY TENbI0 TyBCTBUTEIBHOTO 3JIeMEHTa U 000J109K0i Kabers, onpenencaHoe mo ASTM
E2181/E2181M npwu ucneitatensHoM HanpsbkeHnun 500 B, nomxno ObiTh He MeHee 1000 MOwm.

1.2.11 DnekTpuueckas NPOYHOCTh U30JSALMU

1.2.11.1 Dnextpuyeckas uzonsiuus JT oOmiero Ha3HayeHHs] ¢ W30JMPOBAHHBIM PAOOUNM
CIIa€M BBIJIEP/)KUBAET B TCUCHUE | MUH CUHYCOUIAJIbHOE ITIEpEMEHHOE HanpsbkeHrue yactotoit 50 [,

yka3zaHHoe B Ta0nuie 12. MakcumanbHBIN TOK yTEUKH — 5 MA.
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Ta6muma 12 — HMcneiTarenbHOE HANPSKEHUE TIPH MPOBEPKE AIEKTPUICCKON POYHOCTH U30-

JIII N

Homunanbubiii HapyxHbIi nuametp TII, MM

UcnpiTatenbHoe Hanpsbkenue, B

ot 1,5 u 6onee

250

1.2.11.2 DnexTpudeckas H30JSAIKSA B3pbiBo3amuiieHHbIX JIT BolaepkuBacT B TeueHue 1 MuH

cuHycouiaapHoe niepeMerHoe Hamnpspkenue 500 B wactoroit 50 ', DddexTnBHOE 3HAUCHHE TOKA —

He Ooitee 5 MA.

1.2.12 Dnexrpudeckue napamerpsl T 6e3 m3mMepuTebHOro mpeodpasoBaTess npu padoTe B KOM-

INICKTC C 3J'IeKTp0060py,Z[OBaHI/I€M C B3prBOS&H.IPITOI>i BHUa «I/ICKpO66301'IaCHaH QJICKTPUYCCKas LICIIb D

MaKCUMaJIbHBIA BBIX0THOM TOK (10):

MaKkcuMaibHOE BhIxoaHoe HamnpsbkeHnue (Uo): 0,5 B.

1,0 MA;

1.2.13 DnekTpuueckue mapaMmeTpsl HCKpoOe3onacHbIX 1eneil B3priBo3amuiieHabx AT ¢ u3me-

pPUTENbHBIM MpeoOpa3oBareneM MpuBeeHbl B Tabmume 13.

Tabmuma 13 — MaxkcuMalnbHbIE BXOIHBIE HCKpoOe3omacHbie mapameTpsl [T

H3roroBurenn Motyib Ui, B | li,mA | Pi,Br Li, mxI'a Ci, u®
5331D, 5334D
' ' 30* 120* 0,84 10 1
«PR Electronics | 9335D, 5337D
A/Sy» 5437D 30% 120% 0.9 npeHcle\g)ne;KHMo npeHigBIe;KHMo
TMT84, TMT85 24 250 - 0 5
(s cucrem FISCO) | 17,5 500 - 0 5
TMTS? 30 130 0.8 npeHig)neano npeﬂigp;e;KHMo
TMT142, TMT162
«Endress+Hauser|  (ToxoBslit BBIXOJ 30 300 1 0 5
Wetzer 4...20MA)
GmbH+Co.KG TMT162 17,5 500 55 10 5
(mns cuctem FISCO) 24 250 1,2 10 5
TMT181 30 100 0,75 MpeHeOpeKUMO| TPEHEOPEKUMO
MaJia MaJa
TMT182 30 100 0.8 MPEHEOPEKUMO| TIPEHEOPEKIMO
MaJia MaJa
«Honeywell Inter-
national Ltd», STTlsZrl.i.f;rJ 173, 30* 120* 0,84 10 1
CIIIA
«Honeywell STT25H, STT25M,
Automation STT25D, STT25T, 30* 165* 1,2 10 17
India Ltd», STT25S,
Wunus STT350 30* 165* 1,2 2,2 21

14
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1.2.14 JIT BBITYCKAIOTCS B CICAYIOIIMNX UCITOTHEHUSIX

1.2.14.1 B 3aBUCUMOCTH OT KOHCTPYKIIMH 3aIIUTHOTO KOPIyca, HATMYUS U BUJIa MOHTaKHBIX dJie-
MEHTOB, y3JIa MOIKIIOYCHHUS W3roTaBiIuBaioT cieayromme momupukarmmm JT: 01.xx, 11.xx, 12.xx,
21.xx, 22.xx. Kaxnas u3 Mmoauduxanmii *MeeT psJ] HCIIOJIHEHHA.

1.2.14.2 B 3aBucuMOCTH OT BuJa pabodero crnas usrorasiauBarot JT:

- C HEM30JIMPOBAHHBIM pabOYMM CIIAeM, BBHIIIOJHEHHBIM COBMECTHBIM OIUIABIIEHUEM TEPMOXJICK-
TPOAOB C 000JIOUKOM Kabesst WK 3alIUTHON apMaTypoOu;

- C OTKPBITHIM pabOYHMM CIaeM;

- C U30JIMPOBAHHBIM PabOYHM CIIaeM, BHIITOJIHEHHBIM CBAPKO TEPMOIIEKTPOIOB C MOCIEAYIOLUM
M30JIMPOBAHUEM UX OT 00OJIOUKH KaOelsl ¥ 3alUTHOM apMaTypBhl.

1.2.14.3 B 3aBUCHUMOCTH OT YHcJa 30H u3MepeHust nsrorasiusarot I T:

- OJIHO30HHBIE (C OJTHUM IEPBUYHBIM IIPe0oOpa3oBaTesieM);

- MHOTO30HHBIE (C HECKOJIBKUMHU EPBUYHBIM MTPEOOPA30BATEISAMHU).

1.2.14.4 B 3aBUCHMMOCTH OT JAHaMETpa TEPMOAJIEKTPOIHOM MPOBOJIOKH M3TOTABIMBAIOT CIEIYIO-
111€ IPOBOJIOYHBIE IEpBUUHBIE ITpeoOpasoBarenu JT:

A — TepMOod3JIeKTpOo bl [uaMmerpom 0,5 Mm;

B — nonoxurensHbIi TepMO3ieKTpo 1uaMeTpom 0,4 MM, OTpULIATEIbHBINA TEPMORIIEKTPO U~
metpom 0,5 mm;

C — tepmonniekTpoisl tuametrpom 0,4 mwm.

1.2.14.5 KabGenpHble mepBUYHbIe npeoOpasoBarenu T MOTyT M3roTaBIMBaTBHCS C ABYMS MU
TpeMsl mapamM TePMOAJIEKTPOAOB U JABYMS WM TpeMs pabouuMu criasiMu (JB€ WM TPU HECBSI3aHHBIE
ANEKTPUUYECKHUE TICTIH).

1.2.14.6 B 3aBucuMoCTH OT crioco0a MOKITIOYCHSI K BHEITHEH N3MEPUTEIBHOMN IISTTH U3TOTaBIIH-
paroT JIT:

- C pa3bEMOM;

- C KJIEMMHOMH T'OJIOBKOIA;

- C IOCTOSTHHO MPUCOEANHEHHBIMU POBOJAMU;

- C KJIEMMHOM KOpOOKOI¥;

- C IOCTOSTHHO MPUCOEANHEHHBIMU TIPOBOJIAMHU U pa3beMaMHu;

- CO CBOOOIHBIMH TEPMODJIEKTPOJAMH.

Onucanwne ucnonnenuit JIT mo cnoco0y MOAKIIOYEHHS K BHEIIHEH U3MEPUTENILHOM 1IeTH MpuBe-

neHsl B Tabnune 14 u npuioxenun B.
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Ta6muma 14 — Wcnonuenns AT mo cnocoOy MoAKIIOYEHUS K BHEITHEH H3MEPUTEIHHOM LIETTH

Crnioco0 moaKIr0YeHHsI K BHEIl-
HEW U3MEPUTEIBHON LEH

VcnoBHoe 0003HaUEHUE

MapxkupoBKa B3pbIBO3ALTUTHI

CRODONILIE PHIROT 000 3JIEKTPOOOOPYI0BaHUE
pa3beEMBL ¢ 001 o 005 0011er0 Ha3HAYECHUS
c¢10mo 13 3NEKTPOOOOpYyI0BaHUE

KIICMMHBIC T'OJIOBKH

0o0LIero Ha3HaYeHUus

14,21, ¢ 23 o 39

c15m0 19

OExi1alIC T6...T4 Ga X

20, 22

3JEKTPOOOOpYAOBaHUE
o0111ero Ha3HAYCHHSI

KIICMMHBIC KOpO6KI/I

44,45, ¢ 120 mo 149

OEx ialIC T6...T4 Ga X

YJUIMHUTEIbHBIE IPOBOJIA

050, 060

OEx ia IIC T6...T4 Ga X

YIJTMHUATENBHBIC IPOBOJIA C
pa3bpeMaMu

250, 450, 260, 460

JIEKTPO0OOpYI0BaHNE
00111eTO HA3HAYECHUA

1.2.14.7 KaGenbHbIE BBO/BI, IPUMEHSIEMEBIC JIJIsl BBOJIA THOKMX U OPOHUPOBAHHBIX KaOene Jiu-

HUU CBSI3U B KIIEMMHBIE I'OJIOBKH (coeAMHUTENbHBIE KOpoOku) [T, mpuBeaens! B Tadbmune 15.

Tab6muna 15 — KabensHbIE BBOIBI

VYcioBHOE 0003HaUEHUE
Ka0enpHOTO BBOJA

Omnucanue

0 IITaTHBIN KaOeNbHBIH BBOJI (CATHHHUK) KIEMMHOMN TOJIOBKH

ISl BBOZIa KaOens B Metayuiopykase Tuma P3-11X-15/ MPITU-15

JUTS BBOJIA KaOens B MeTayutopykase tuna P3-11X-18

JUIs BBOJa Kabenst B MeTayopykase tuma P3-11X-20/ MPITM-20

JUTS BBOJIa KaOenst B MeTaymiopykase tuma P3-11X-12/ MPITMN-12

st TpyOHOTO MOHTaXKa ¢ pe3rdoit M20x1,5

1Sl TPYOHOTO MOHTaxa ¢ pe3nboii G1/2

T O m| Ol ol >

JUTs1 BBOZIa HEOPOHUPOBAHHOTO Kabesi iuamMeTpom ot 6,5 1o 14 mm

JUTs1 BBOZIa HEOPOHUPOBAHHOTO Kabesst tuaMeTpom ot 3,2 110 8,7 MM

JUTs1 BBOZIa OPOHUPOBAHHOTO KaOels ¢ TuaMeTpOM BHYTPEHHEH 000-
nouku ot 6,1 go 11,7 MM u HapykHO# 00onouku oT 9,5 10 15,9 MM

JUTs1 BBOZIa OPOHMPOBAHHOTO KaOels ¢ TuaMeTpOM BHYTPEHHEH 000-
n04k# oT 3,1 1o 8,7 MM 1 HapykHOU 000J104KH OT 6,1 10 11,5 MM
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Tabmuna 15 — npomomkeHus

YcnoBHoe 0603HaUEHUE
Onucanue
Ka0elbHOro BBOJA

L JUTSE BBOJIa OPOHUPOBAHHOTO Ka0elis ¢ JMaMeTPOM BHYTpEeHHEH 000-
JIOYKH OT 6,5 10 14 MM 1 Hapy»)HO# 000s109KkH OT 12,5 10 20,9 MM

M JUTsl BBOZIa Kabesst B MeTauiopykase tuna P3-11X-22, FU25, 'EPJIA-
MI-22

N JUTsl BBOJIa Kabess B MeTautopykase tumna P3-11X-10

P JUTS BBOJIA Kabens B MeTayuiopykase Tumna P3-11X-32

R JUTS BBOJIA Kabenst B MeTayuopykase Tuma P3-11X-6

S Ui kabens nuametpom ot 17 1o 22 mm B MeT. pykaBe DN25

T U1l TPYOHOTO MOHTaXa ¢ BHyTpeHHe# pe3bboii G3/4, kabenb quamer-
pom ot 6,5 10 13,9 Mmm

Z 3ariayuika JJis 3aKphITHs HEUCIIOJIb3YEeMbIX BBOAHBIX OTBEPCTUN

X KaOenbHBIN BBOJ 10 CIICIl. TPSOOBAHMSIM 3aKa3uHKa

1.2.14.8 Marepuansl, HCTIOJIb3yeMbI€ 111 U3TOTOBIIEHUS IeTanel U 3amuTHbIX yexiioB [T, u ux

ycIIOBHBbIe 0003HaYeHUsI TPUBECHBI B TabmuIe 16.

du3nyeckue CBOMCTBA KEPpaMHUUCCKHUX MATCPUAJIOB UCIIOJIB3YEMbIX B KAQYCCTBC 3AlIUTHLIX YCX-

JIOB TPUBCACHLI B ITPHUJIOKCHUU T. PCKOMeHI[aIII/II/I K IPUMEHCHUTIO MAaTCPHUAJIOB KEPAMUUYCCKHX 3alllUT-

HBIX YCXJIOB MIPHUBCACHBI B IIPUJIOKCHUN Z[

Tabmuna 16 — YciaoBHOe 0003HaUeHHE MaTepraia 9exia / 000JI0YKH Kades

Marepuai yexia Cranpapr VYcnoBHoe 0603HaUeHNE
08X18H10T, 12X18HI10T I'OCT 5632 Cio
XH4510 I'OCT 5632 Tas
XH78T I'OCT 5632 T7s
AISI 310, AISI 310S, AISI 310H | ASTM A213, A276, A312, A511 T310, Ts10s, T310H
Inconel™ 600* ASTM B163, B166, B167 Te00
Pt — Trn
Pt - Rh10% — Trpio
Pt - Rh20% — Trp20
KANTHAL APM** — Taprm

**

* — Inconel — 3apeructpupoBarnas Toprosas Mapka The Special Metals Corporation
— 3apeructpupoBanHas Toprosas mapka Kanthal Group
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Tabmuna 16 — npomomkeHue

Marepuain yexiia Cranpapr YcinoBHOE 0003HaYCHNE

I'OCT 20419,

kepamuka C530 MK 60672 Ks3o
I'OCT 20419,

kepamuka C610 MDK 60672 Kes10
I'OCT 20419,

kepamuka C795 MDK 60672 K795
I'OCT 20419,

kepamuka C799 MDK 60672 K799

PEKPHCTAITM30BAHHBINA KapOua Kpem- - K

Hust RSiC K9

PEAaKIIMOHHOCBSI3aHHBIN KapOHJl KpeM- o K

Hus SiSiC K90

Syalon 101*** — Kio1

Syalon 050*** — Koso

Syalon 110*** — K110

** _ 3aperucTpupoBaHHas Toprosas mapka International Syalons (Newcastle) Limited

1.2.14.9 llpenenbubie oTknoHerns pazmepoB AT coorBerctBytor [OCT 30893.1 m I'OCT 26179

o rpyoomy kiaccy TogHocTH (+t3/2). [IpenenvHbie OTKIOHEHUS MpUBeaeHBI B Tabnuax 17 u 18.

Tabmuua 17 — IpenensHble oTKIOHEHUs pazmepos [T

NHuTtepBan Ho- CB. CB. CB. CB. CB.
MHHAJTbHBIX 03'132% C‘Z‘ jgg Cg'l‘g%% 1000 0 | 2000 1o | 4000 o | 6000 1o | 8000 x0
pasMepoB, MM | g g 2000 | 4000 | 6000 | 8000 | 10000
[Ipenenbubie
OTKJIOHEHHS, +0,8 +1,2 +2,0 +3,0 +4,0 + 8,0 +12,0 | £20,0
MM
Tabmuma 18 — INpenenvHble oTKIOHEHUS pazmepos [T
I:{I:;:g:;“ | 810000 | cB.12500 | cB.16000 | cB.20000 | cB.25000 | cs. 31500
P 1012500 | 10 16000 | 1020000 | 5025000 | m031500 | mo 40000
pOB, MM
Hpenenbibie oT- +20 +24 +30 + 40 +50 + 60
KJIOHCHUA, MM
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1.2.14.10 IIpucoenunutenbHas pe3noda JT:
Merpuueckas — 1o ['OCT 24705;

MeTrpuueckas konndyeckas— no ['OCT 25229

TpyOHas mumuHapuyeckas — no FOCT 6357;

TpyOHas konnveckas — 1o 'OCT 6211;

KoHuueckasa aroiimoBast — no ['OCT 6111.

1.2.15 3ammrTHas apMaTtypa oOecrednBaeT MPOYHOCTHBIE XapakTtepuctiku T B cooTBeTCTBUN

C YCJIOBUAMU UX NPUMCHCHUS. V3am1 YIUIOTHCHHSA, 3allIUTHBIC YCXJIbl WUJINA 000JI04KH TCPMOITIapHOTO

kabens [T paccuntanbl Ha HOMUHANIBHOE AaBieHue PN, mpuBenenHoe B Tabauie 19.

Taobmuua 19

Monuduxarms TIT

Hasneraue PN, MIla

Pabouee naBienue
npu 1300 °C, Mlla

01.01, 01.19, 01.25, 01.26 0,1 —
01.06, 01.16, 01.20**, 01.21**, 21.06, 21.21**, LO*

22.06, 22.21** ’

01.22 1,0* 0,4
01.23, 01.24, 01.24A 1,0

11.01, 11.02, 12.01 1,0* —

* — JIT npumensitores npu pasinernu 1,0 MIla npu koMmmnexranuy ux nepenskHbM mrynepom FOHKK
031 nm monTaxkusM ranem FOHKXK 030 (Ipunoxenus E, XX).
** — TonbKOo MPY KOMIUIEKTAITUN Y€XJIaMH 13 Ta30IIOTHON KepaMuku Koo, K7os, K7go.

1.2.16 Kab6ensubie AT mogudukaruii 11.xx, 12.xx 6€3 3alIMTHOTO YeXJia BBIICPKUBAIOT OJUH

UK 13ruda Ha yron 180° BOKpYr HWIIMHAPA PaIUyCcoOM, PaBHBIM MATHKPATHOMY HApy>KHOMY JHa-

METpy.

1.2.17 AT ycToW4YMBBI ¥ IPOYHBI K BO3JIEHCTBUIO:

- TeMIIepaTypbl OKPYXKaroIlero Bo3ayxa coriaacHo tadnuue 20;

- OTHOCHUTENBHOU BIIaKHOCTH 95% mipu Temneparype 35 °C;

- armoc(epHoro nasnenus ot 66 1o 106,7 klla (rpynma P2 mo TOCT P 52931).
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Tabmuna 20 — 3HadeHne TeMnepaTypbl OKPYKaIOMIEro BO3/AyXa Py dKCILTyaTaluu

Temmnepatypa, °C
YCJ'IOBHOC O603Ha‘ICHI/Ie TI/IH I/I3MepI/ITeJ'IBHOFO B3pBIBO3aH_[I/IIHfHHBIe
y3J1a MOJIKITI0UEHHS Ipeo6pa3oBaTels obmero TEMIICPaTypHbIM KIIace
HaA3HAYCHUA
T4 T6
c 14 1o 18, 21,
c 23 1o 29, 44, 45, 5331D, 5334D, -55 +~+85 -55 +~+85 -55 =460
¢ 120 mo 149 5335D, 5337D
19 40 =485 | -40=+85 | -40++60
¢ 14 o 18, 21,
c 23 1o 29, 44, 45, 5437D -50 + +85 -50 + +85 -50 = +60
¢ 120 o 149
gﬁ;lﬂ STTL73, 40+ 485 | -40++85 | -40++60
;’314 “‘2’9194 4214 s TMT84, TMT85.
¢ ono a0 TMT142, TMT162, 40 ~+85 | -40++60 | -40++40
¢ 1£umno TMT181, TMT182
TMTS82 50++85 | -52-+60 | -52++46
¢ 14 o 18, 21, STT25H, STT25M, e en . a0
¢ 231029, 44,45, | STT25D, STT25S 40=+85 | -50++50 | -50++40
¢ 120 o 149 — 60+ +120 | -60=+120 | -60=+85
5331D, 5334D, N
5335D, 5337D -55 = +85 — —
5437D 50 = +85 — —
STT171, STT173,
STT17H, STT25H, .
20, 22 STT25M, STT25D, -40 = +85 — —
’ STT25S
TMT84, TMTS5,
TMT142, TMT162, 40 + +85 _ _
TMT181, TMT182
TMT82 -50 + +85 _ —
— 260 + +120 — —
10, 13 — 40~ 185 — —
050, 60, zfg(’) 450, 260, — 60+ 4200 | -60++135 | -60++85
000 o 005 — 40 = 4200 — —

1.2.18 AT ycroiuuBBl U MPOYHBI K BO3JEHCTBUIO CHHYCOMJIAIbHBIX BUOpAIUil BHICOKOM 4a-

CTOTHL. I’ pyuIbl UCIIOJIHCHUA TPUBCICHBI B Ta6.HI/II_IC 21.

Tabmuua 21 — I'pynmnel ucnonnenus T

I'pynna ucnonnenust mo 'OCT P 52931

['pynna MexaHN4eCcKOro UCIOTHEHHS 110
I'OCT 30631 u I'OCT 17516.1

L3

M1
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1.2.19 Crenenu 3amutsl T npuBenens! B Tabiumie 22.

Ta6nuua 22 — Crenenu 3amutsl [T

VYcnoBHOe 0003HaYEHHE y3Jj1a IOAKIFOYCHHUA

Crenenn 3anmthel 1o I'OCT 14254

000, ¢ 005 mo 007 IPOO

¢ 002 o 004, 250, 450, 260, 460 P40

c10mo 13 IP55

20, 22, 050, 060 IP65

14, 18, 18S, 19, 19S, 21, ¢ 23 no 29 IP66
c15mo 17 IP66/1P68

44,45, ¢ 120 mo 149 IP66

1.2.20 JIT B TpaHCTIOPTHO} Tape BHIIEPKUBAIOT BO3/ICHCTBHE:

- TEMIIEPATYPHI OKpY>KaroIero Bozayxa ot munyc 50 no mmoc 50 °C;

- OTHOCUTENBHOM BiaxkHOCTH 95% mipu 35 °C.

1.2.21 JIT B TpaHCTIOPTHOI Tape MPOYHBI K CIEAYIOUINM MEXaHUKO-TUHAMUYECKAM Harpy3KaMm,

JEMCTBYIOIIMM BJIOJIb TPEX B3aUMHO MEPHNEHAUKYIISPHBIX OCEH Tapbl WM B HAIIPaBJIEHUHU, 0003HAYEH-

HOM Ha Tape MaHuIyJIsanoHHbIM 3HakoM 1o ['OCT 14192 «Bepx, He KaHTOBaThb» !

1) BO37€HCTBUIO CHHYCOUANBHBIX BUOpalUii BEICOKOW 4acTOTHI (¢ 4acToToil nmepexona ot 57 10

63 I'm) B nuanazone 10+55 'y ¢ aMmuuTy Aol cMeIIeHus s YacTOThl HUXKe YacToThl epexoaa 0,350

MM (rpynmna N2 o 'OCT P 52931);

2) yiapam co 3HaueHHEM TTHKOBOTO YapHOTO YCKOPEHHs 98 M/C?, ITUTENBHOCTBIO Y1apHOTO

umnyibea 16 mc, yncimom yaapos 1000 £ 10 ¢ a1 kaxa0ro HarpaBIeHUs,

3) ynapam rpu cBOOOTHOM MAaJ€HUH C BHICOTHI 250 MM.

1.2.22 TpeGoBaHus 1O HAAEKHOCTH

1.2.22.1 IT oTHOCATCS K HEPEMOHTHPYEMBIM M HEBOCCTAHABJINBAEMBIM H3CIIHSIM.

1.2.22.2 HapexHocts AT B yCIIOBHSX U peKUMax dKCIUTyaTallld, YyCTaHOBJICHHBIX B TY 4211-

005-10854341-2015, xapakTepusyeTcs CIeIyIOUMMH MOoKa3aTeIsIMHU:

- BEpOSATHOCTh 0€30TKa3HON pabOThI;
- Ha3HAYEHHBINA CPOK CITY)KOBI;

- CpeIHUM CPOK CITYXKOBI.
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[Tokazarenu Hanexxnoct [T ycranoBiensl B coorBeTcTBUU ¢ ['OCT 27883 M yUuTHIBAIOT YCII0-
BUS dKcrutyararuu I T:

- TeMIeparypa NpUuMEHECHHUS;

- TEeMIIepaTypa U BIIAXKHOCTh OKPY>KAIOIIEH CpeIbl;

- BUOpAIOHHBIE U yJIapHbIE HATPY3KHU;

- XUMHUY€ECKasi arpeCCUBHOCTh CPEJIbl K MaTEpHUalTy yexJja JaTUHKa.

JlommycTrMble 3HAYCHHS TIEPEUUCIICHHBIX (DAaKTOPOB JIsI KOHKPETHBIX KOHCTPYKTHBHBIX MOJIH-
¢ukanumii JIT mpuBoasTCS B Macmoprax Ha U3Aeus. B 3aBHCUMOCTH OT HaTU4Hs U YPOBHS (PaKTOpOB,
yCIIOBUS dKCIUTyaTauu paszaenensl Ha rpynmsl I, 11 u 1V, npuBenennsie B Tabmune 23.

1.2.22.3 Ha3HaueHHBII CpoK cIy:KObl, TPUBEICHHBIN B Tabnuie 23, paBeH UHTEPBATY MEXKIY
nosepkamu (MMI]). [1pu ycnemrnom npoxoxaeHuu T mepuoandeckoil moBepku, Ha3HaYE€HHBIN CPOK

C1y>KObI IpOJUIsiETCs Ha BeIMuuHy cieayrouero MMIIL.

Tabmuna 23 — [loka3zarenu Ha/IeKHOCTU JATYUKOB TEMIIEPATYPbI

['pynna yciosuit 3kc-

BepositHoCTh 6€30T-

Ha3znauennsiit cpok

Cpennuii cpok

IUTyaTaluuu Ka3HOU paboThI CITyXOBbI, JIET CIIyKOBI, JIET
> 0,85 3a 16 000 gacoB 2 4
Hi* 0,85 3a 8 000 yacos 1 2
\Y} HE HOPMHUPOBAH HE HOPMHUPOBAH HE HOPMHUPOBAH

* — JKCIUTyaTalus TaTYMKOB TEMIIEPATYPhl B OKUCIUTEIBHON U MHEPTHOW aTMochepe pH OTCyT-
CTBUH BO3JICHCTBHS BELECTB, OTHOCSIINXCS K INTATHHOBBIM s1aM

1.2.22.4 Orka3zom AT cuurarot:

- IpeBBILICHUE Jperi(pOM METPOIIOTUYECKUX XapaKTEPUCTHK MPEIEIIbHO TOMYCTUMBIX 3HAUEHUN

IIPU NEPUOJUYECKON WIM BHEOUEPETHON ITOBEPKAX;

- pa3pylleHHe 3alUTHON apMaTyphl WM HapyIIEHHE [EIOCTHOCTH 000JI04KH Kabers;

- 06pBIB HJIN KOPOTKOC 3aMbIKAHHEC LICTIM YyBCTBUTCIIBHOI'O 3JICMCHTA,

- CHUJKCHHUEC 3HAUYCHUSA DJICKTPHUICCKOT'O COIIPOTUBIICHHUA U30JIAINN MCXKAY LEINBIO YYBCTBUTCIIb-

HOTO 3JIEMEHTa ¥ METAJUIMYECKON 4acThIO 3al[UTHON apMaTypbl WIH 000JI04YKOM Kalest H1Xe JOIy-

CTHUMBIX 3HAUCHUH.
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1.3 CocraB u3aenus

1.3.1 B 3aBHCUMOCTH OT KOHCTPYKIIMH 3alllIMTHOTO KOPIyca, HATMYMS U BUJA MOHTQXKHBIX dJie-
MEHTOB, a TAaKXXe y3Jla MOJKIIOUEHUS, U3roTaBIuBaroT cienyromue moaudukarmuu T: 01.01+01.26,
11.01, 11.02, 12.01, 21.06, 21.21, 22.06, 22.21.

1.3.2 AT momuduxarmii 01.01 — mpoBoovHbBIN TepMoIipeoOdpa3oBareab 0€3 JONOITHUTESILHOTO
3alUTHOTO YeXJia, C TEPMORIIEKTPOIaMU B KEPAaMHUECKON COJIOMKE U3 KOPYH/Ia.

1.3.3 AT momudukammii 11.01, 11.02, 12.01 — xabGenpHBIC TEpMOIIPEOOpa30BaTEIN C TEPMOIIAP-
HbIM pazbémom (11.01), kremmuoi# romoBkoit (11.02) unu ¢ yanmuauTensHbIME npoBogamu (12.01), 6e3
JOMOTHUTEIBHOTO 3AIUTHOTO YeXJIa.

1.3.4 IT momudukanuit 01.06+01.26 — TepmonpeodpazoBaTesid C HAPYKHBIM METAIITHNYECKUM
WJIA KEPAMUYECKUM YEXJIOM U KJIIEMMHOM TOJIOBKOM.

1.3.5 AT momudukanuii 21.06, 21.21, 22.06, 22.21 — ananoru AT moaudukamuii 01.06, 01.21.
Koncrpykuus AT no3Bosnser NpoBoAUTh KaTuOPOBKY YyBCTBUTEIHLHOTO AJIeMeHTa 0e3 IEMOHTaxa Tep-
MornpeoOpa3oBaTeisi ¢ 00bEKTa.

1.3.6 AT momudukamnmii 21.06, 21.21 cHaGXeHBI MATHKAHATBHON KEPaMHUECKON TPYyOKOM ¢ IIeH-
TPaJIbHBIM OTBEPCTUEM, ITPETHAZHAYCHHBIM /ISl yCTAHOBKHU KOHTPOJIBHOTO WIIH ATAJIOHHOT'O TEPMOIJICK-
TPUYECKOTO ITPeoOpazoBaTes.

1.3.7 AT momuduxkanmii 22.06, 22.21 — Tepmornpeodpa3oBaren ¢ JByMs BHyTPEHHUMH 3aIHT-
HBIMH KE€PAMHUYECKUMHU YeXJIaMH, PACIONI0KEHHBIME TapauiebHo. OJUH U3 BHYTPEHHUX 3aIllUTHBIX
YeXJIOB MpeHa3HaueH JUIsl YCTAHOBKH KOHTPOJIBHOTO WIIM ATAJIOHHOTO TEPMOAIIEKTPUUYECKOTO MPeod-
pazoBaTels.

1.3.8 AT momudukammii 11.02, 01.06+01.26, 21.06, 21.21, 22.06, 22.21 BLIIIOIHESHBI € Y3JI0OM TO]I-
KIIFOUEHUS B BUJE KJIEMMHOW TOJIOBKU Pa3IMYHON KOHCTPYKIIMU HIIM TEPMOIAPHOTO pazbéMa (IIpHIIo-
xenue B).

1.3.9 B knneMMHYI0 TOJOBKY (CO€MHUTENBHYIO KOpoOKY) JIT MoXkeT ObITh yCTaHOBIIEH W3MEPH-

TeJbHBIN TpeoOpa3oBaTeb.
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1.4 YcrpoiicTBo U padoTa

1.4.1 AT npencraBnsier coO0i MEPBUUYHBIN MPe0Opa30BaTeib C YCTAHOBICHHBIM H3MEPUTEIbHBIM
npeoOpa3oBaresieM uiu 0e3 Hero.

B xauecTBe nepBUYHBIX IpeoOpa3oBaTeNeil HCIONb3YIOTCS MPOBOJIOYHBIN HITH KaOeIbHbIE TEPMO-
ANIeKTpUYecKue npeodpa3zoBaTeu.

1.4.2 TIpoBOJIOYHBIN TEPMOIIEKTPUUCCKUNA TTpeoOpa3oBaTelib MPEACTABISIET COOOH Mapy TepMo-
3JIEKTPO/IOB, PACIOJIOKEHHBIX MMapaJlJIeNIbHO APYT APYry U pa3MelIEHHbIX BHYTPU KaHAJIOB KepaMuye-
CKOM COJIOMKH WU Oyc. MaTepuall COJIOMKH Wi OyC — aJIFOMOOKCHIHAsS KepaMuKa. TepModIeKTpoabl
CO CTOPOHBI paboyero Topiia cBapeHbl MeXxay co00ii, 00pa3ys pabouuii criaii.

KaGenbHbIi TEpMO3TIEKTPUUECKHI TPeoOpa3oBaTeab — TEPMOIIEKTPUUECKUN TPeoOpa3oBaTeb,
M3TOTOBJICHHBIN M3 Ka0ells B METAIUITMYECKONH 000JI0UKe ¢ MUHEpAITbHOU n3ossueld. KOHCTpyKTHBHO
Ka0eNbHBI TEPMODJIEKTPUYIECCKHI TpeoOpa3oBaTeNlb MPEACTaBIsIeT cO00i THOKYI0 METAJUIMYECKYIO
TpYOKy € pa3MelIeHHbIMU BHYTPH HEeE OJJHOM MIJIM HECKOJIBKUMHU MapaMu TEPMOAIIEKTPOIOB, PAcIoio-
KEHHBIMU MapajlieNbHO APYT Ipyry. [IpocTpaHCTBO BOKPYT TEPMOIIEKTPOIOB 3aMOIHEHO YIUIOTHEH-
HOM MEJIKOANCTIEPCHON MUHEPATbHON H30IsIIeil. TepMOaIeKTPOIbI CO CTOPOHBI padovero Topiia cBa-
PeHBI MeXTy co00ii, 00pasys Tepmomnapy. Pabounii Toper repMeTHYHO 3aryIeH.

CB00OO/IHBIE KOHIIBI TEPMO3JIEKTPOIOB MO0 mozkmoyatoTest B roynoBke [T k merammnueckum
KJIeMMaM, CIyXalldM TakKe ISl TOJKIIOYEHUS KOMIIEHCAIIMOHHBIX (yAJTUHUTENIbHBIX) MPOBOIOB
BHEUIHEHN N3MEPUTENIbHOM 1IeMH, TM00 B EPEXOIHOM BTYJIKE MTOICOEINHEHBI K YITMHUTEIbHBIM IIPOBO-
JlaMm.

Jns obecnieueHUs] MEXaHUYECKOM MPOYHOCTU U YCTOMYMBOCTH K BO3JICHCTBHIO BHEIIHEH Cpebl
npeoOpa3oBaTesib MOXKET OBITh MOMEILEH B JOTIOJHUTEIbHBIN 3alIUTHBIN YeXoJl.

1.4.3 Ilpunuun paboTsl TepMoIapbl — FeHEPUPOBAHUE TEPMOITEKTPOABIIKYIIEH CHIIbI, BO3HU-
Kalollel M3-3a pa3HOCTU TeMIepaTyp MEXIy AByMS KOHTaKTaMH IPOBOJHUKOB U3 Pa3HOPOJHBIX Me-
TaJIJIOB WJIM CIUIABOB, 00Pa3yIOLINX YaCTh OAHOM U TOM K€ SJIEKTPUUYECKOM LIeTH.

1.4.4 IT B KOMIIJIEKTE C U3MEPHUTEIBHBIMH IPpeoOpa3oBaTesIMU 00ECIIEUNBAIOT HEMPEPHIBHOE
npeoOpa3oBaHue TeMIEpaTyphl B JIMHEAPU30BAaHHbIM aHAIOTOBBIN CUTHAJl MOCTOSSHHOTO TOKA WJIHM B
udposoii curnan mo nporokoigam HART, PROFIBUS-PA, FOUNDATION Fieldbus, Wireless
HART. U3meputensHbIi peoOpa3oBaTeNb BHIMOIHEH B BUJIE €IMHOTO KOHCTPYKTUBHOTO Y3714, yCTa-
HOBJIEHHOTO B KJIEMMHYIO TOJIOBKY MJIM COETUHHUTENbHYI0 KOpoOKy. [Tpu kommnekranmu T usmepu-

TCIIbHBIM Hp606p3.30BaTeJleM C I_II/I(I)pOBBIM AUCIUICEM BO3MOXKHA UHAUKAIIUA PE3YyJIbTaTOB HSMCPCHHﬁ.
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1.5 Onucanue cpeacrs odecneveHusi B3pbIBO3AIUTHI

1.5.1 B3psiBozammuTa [T, OTHOCSIIUXCS K B3PHIBO3AIIUIIIEHHOMY 3JIEKTPOOOOPYI0BAHHUIO C B3PhI-
BO3ALIUTON BUJIa «UCKpOOE30IacHasi 3JICKTPHYECKas IICTb 1», 00eCIeUrBACTCs CICAYIOIIUMH CPe/l-
CTBaMH.

1.5.2 1T npenna3HayeHsbl A5l pabOThI C HICTOYHUKOM IMUTAHUS U PETUCTPUPYIOLIEH alaparypou,
UMEIIMMH UcKkpobe3omacHble nekTpuieckue 1enu mo 'OCT 31610.11, u uckpobe3onacHbie mapa-
MeTphl (YPOBEHb MCKPOOE30MacHO# LeNu M MOATPYMIA 3JIEKTPOOOOPYIOBAaHUS), COOTBETCTBYIOIINE
YCJIOBHUSIM TPUMEHEHHUS BO B3PBIBOOIACHOM 30HE.

1.5.3 DnexTpuyeckue 3a30pbl, MyTH YTEUKU M SJICKTPUUYECKas MPOYHOCTh M3OJSIHHU COOTBET-
ctBy10T TpeboBanusim ['OCT 31610.11.

1.5.4 B IT OTCYTCTBYIOT JIEKTPUUYECKUE AJIEMEHThI CIIOCOOHBIE HAKaIUIMBAaTh 3JIEKTPUUYECKYIO
SHEPTHUIO, MpeBbIarollyto qomyctumbie 3HaueHus no 'OCT 31610.11.

1.5.5 MakcumanbHasg TeMmmepaTypa HarpeBa moBepxHocTu snemeHToB JIT He mpeBblmaer
TeMIeparyp, 1OMYyCTUMBIX IJIsI COOTBETCTBYIOIIUX TEMIIEPATyPHBIX KJIaCcCOB.

1.5.6 DnexTpuyeckue mapaMeTphl MCKPOOE30MacCHOW IENMU COOTBETCTBYIOT yKa3aHHBIM B
mr.1.2.12,1.2.13.

1.5.7 1T He UMEIOT AIIEMEHTOB UCKPAIINX WM MOABEP>KEHHBIX HArPEBY CBBIIIE TEMIIEpaTyp, J10-
MIYCTUMBIX JJISI COOTBETCTBYIOIIUX TEMIIEPATyPHBIX KJIACCOB.

1.5.8 KoHcTpyKITHs KOpITyca U OTAeNbHBIX yacTel [|T BBITOIHEHBI ¢ yueTOM 00IuX TpeOoBaHU
I'OCT 31610.0 mist a;ekTpooOOpy IOBaHUS, PA3MEIIEHHOTO BO B3PHIBOOTIACHBIX 30HaX. DPUKITMOHHAS
HCKp0oOe30macHOCTh 00ecneunBaeTcs BHIOOPOM KOHCTPYKIIMOHHBIX MaTePHAIIOB.

1.5.9 Ha xopnycax JIT umeercss MapkupoBKa B3pbIBO3AIIUTHI U 3HaKa «X».

1.6 MapkupoBKka 1 nJioMOUpoOBaHue

1.6.1 Tepmoanexrpoast AT momudukanmii 11.XX momemniarorcs B XJIOPBUHIIOBYIO HU3O0JISLUIO.
I[BeToBas mapkupoBka B cooTBeTcTBUU ¢ MOK 60584.

[Monoxutensublit TepModekTpox AT momudukanmii 01.XX Mapkupyercss KpaCHOH 3Malblo U
3HAKOM «» Ha KOJIOJKE Y KOHTaKTa, K KOTOPOMY OH IPHUCOEIUHEH.

1.6.2 Y mHOro30HHBIX JIT 0003HaUEH HOMEpP 30HBI H3MEPEHHSI.

1.6.3 Mapkuposka AT o 'OCT 6616 conepsxur:

- TOBapHBIN 3HAK MIPEANPUATHI-U3TOTOBUTEIIS;

- ycinoBHoe ob6o3Hauenue JIT;

- obo3nauyeHue Tuna (OykseHHoe ooo3naueHue HCX);

- KJIacC JI0ITyCKa;

- JlaTa BbIycKa (Mecsl, Tof);
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- pabounii 1uana3oH U3MEpeHu (uamna3on npeoodpazosanus ais AT ¢ UII);

- 3aBOJICKOM HOMEp M3ENUs 110 CUCTEME HyMEPALUU MPEAPUITHS U3TOTOBUTEIIS.

1.6.4 Mapkuposka B3pbeiBosammiieHHbix T cormacao 'OCT 31610.0 compepsxut:

- MapKUPOBKY B3pbIBO3ALIUTHL;

- TeMIIepaTypy OKPY’KaroIIei Cpe/ibl B YCIOBHSX SKCIUTyaramun 1 ;

- TTapaMeTpbl UCKPOOE30MACHON IEKTPUUECKOH 1IeTTH;

- Ha3BaHME WM 3HAK OpraHa 1o cepTuHKalry 3JeKTPooOOpYAOBaHHS B3PHIBO3AIIMUILIEHHOTO U HO-
Mep cepTudukara.

1.6.5 TpancnopTHasi MapKUpPOBKA Tapbl CONEPKUT MAHUIYJSIMOHHBIE 3HAKH «Xpyrnkoe. OcTo-
poxHO», «Bepx», «bepedb OT BiIaru», OCHOBHBIE, JONOJIHUTEIbHbIE H HH)OPMAIIMOHHBIE HAAMUCH T10
I'OCT 14192.

TpancnopTHas MapKHpOBKa:

- Ha OYMa)KHBIX SIpJIBIKaX KPEMHUTCS Ha OFHY U3 OOKOBBIX CTEHOK AIIMKA KJIEeM HIIH KJICeBOI JICHTOU
(ckoTuem);

- HAaHOCHTCSI HETIOCPEJICTBEHHO Ha YIIAKOBKY C TIOMOIIBIO TpadapeTra YepHOi HECMBIBAEMOW KPAaCKOU
WK SMAJIBIO.

1.6.6 B cootserctBuu ¢ tpedoBanusimu 'OCT 31610.11, 11 uckimtoueHUsI HECAHKIIMOHUPOBAHHOTO
nocTyna BHyTph obosouek /1T, ycranaBiarBaeMbIX BO B3PHIBOOMACHBIX 30HAX, KPHIIIKK 000JI0UYEK UMEIOT
3allOpHbIE YCTPONCTBA WJIH I0JDKHBI OIIOMOUpoBathes. [ImoMOrupoBaHue Mpon3BOUT OTPEOUTEND Ha Me-

CTC MOHTa>xa O6OPYI[OBaHI/I}I.

1.7 YnakoBka

1.7.1 YnakoBka nomkHa yoBierBopsth TpedoBanusm ['OCT P 5293 1.

1.7.2 YnakoBoyHas Tapa:

- smuky tana IV mo I'OCT 5959;

- suky U3 roppokaprona no 'OCT 9142.

1.7.3 Pa3zmeps! simukoB o 'OCT 21140.

Pa3zmMeps! SAIIMKOB BBIOMPAIOTCS C YYETOM MaccChl, TabapuUTOB, OCOOCHHOCTEH yIaKOBbIBAEMOM
MPOYKIIMH.

1.7.4 Macca siiuka OpyTTO HE JOJIKHA MPEBBILIATH 25 K.

1.7.5 YmakoBka J0JDKHA COOTBETCTBOBaTh Kateropuu ynakoBku KY-1 mo 'OCT 23170.

1.7.6 Bapuant BHyTpenHei ynakoBku — BY-0 mo I'OCT 9.014.

Bapuant BpemenHoii 3amutsl — B3-0 mo 'OCT 9.014.

JIst u3ienuil U3 CI1aBoB, MOABEPKEHHBIX KOPPO3HUU:

- BapuaHT BHyTpeHHel ynakoBku — BY-1 o 'OCT 9.014;
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- BapuaHT BpeMeHHoi1 3ammTbl — B3-13 o 'OCT 9.014.
1.7.7 B 3aBUCHUMOCTH OT KOHCTPYKTHUBHBIX OCOOCHHOCTEH M3JENUN yHaKOBKa JOJKHA COJIEp-
XKaTh CPEJCTBA aMOPTH3AIUU WIH KPETIJICHHS U3/IeNIUi B Tape MpU MOMOIIH POKIAJI0K U3 TOPHPO-

BaHHOT'O KapTOHA, Ty0UYaToil pe3uHbl, MeHOIIacTa u T.J.

2 UCITOJIb30BAHHME 110 HABHAYEHHUIO

2.1 DkenyaTanMOHHbIE OTPAHUYEHUST

2.1.1 K monTaxy u skcruryatauuu AT nomyckarbes nepcoHai, 03HaKOMIIEHHBIH ¢ MHAMBULYasb-
HBIMH IKCIUTYaTallHOHHBIMH JIOKYMEHTAMH H3IENHs, TPOIIEeIIINH HHCTPYKTaX MO TEXHUKE Oe30macHo-
cTH, 00y4eHHE U TIPOBEPKY 3HAHUI B COOTBETCTBUH C TIPOU3BOJICTBEHHBIMHI WHCTPYKIUSMH.

2.1.2 AT nomxeH 3KCIUTyaTUpOBaThCA B IIOJIHOM COOTBETCTBHHU C HACTOSIUM PD.

2.1.3 YcnoBus sKkcIuTyaTanuu.

2.1.3.1 INapamerps skcryaraun JT: Temneparypa, 1aBieHue, CKOPOCTh IOTOKa, BUOpanus, Bs3-
KOCTb, CKOPOCTh KOPPO3MOHHO-3PO3UOHHOTO BO3/ICHCTBUSI TEPMOMETPUPYEMON CPEIIbl, KITMMAaTHUECKHE
YCJIOBUSI, U3MEPUTEBHBIN TOK U Ipyrue (akTopbl, BAMAIOLIME HAa TeXHUYeCKHe Xapakrepuctuku AT —
JIOJKHBI COOTBETCTBOBATh HazHaueHuto J[T, ero KOHCTpYKUUH U PU3UKO-XUMHYECKUM CBOMCTBAM MaTe-
puana 00004kH (dexsia). OTBETCTBEHHOCTh 3a BHIOOP KOHCTPYKTHBHOW MOJM(UKALUKN U €€ COOTBET-
CTBUSI TapaMeTpaM IKCILTyaTalluH JIKHUT Ha TIOTPEOUTEIe.

2.1.3.2 B macnopTe AaT4MKa TEMIepaTypbl MEepeYrcIeHbl BO3MOXKHBIE TPYIIIBI AKCIUTyaTallid U
JIMara3oHbl TEMIIEPATyp NPUMEHEHHUS COOTBETCTBYIOIINE UM.

BHUMAHHE: IlotrpeduTtenb 0053aH ONPENETUTb IPYNIY JKCILUIYATAIIMM COOTBETCTBYIO-
LIYI0 PeKUMY IKCILTYaTAIMH JaTYHKA HA 00beKTe U ¢/1eJIaTh COOTBETCTBYIONULYIO 3alUCh B Mac-
MopTe JaTYHKA, YKA3aB ATy, MECTO YCTAHOBKH JATYMKA H TeMIIePaTypy NPpUMeHEHHUsI.

2.1.4 3amuTHBIE YeXJIbl, MOHTA)KHBIE 3JIEMEHTHl 00€CIIeUYNBAIOT MPOYHOCTHBIE XapaKTEPUCTHUKU
T npu naBneHUM, He MPEBHIIAIOIIEM 3HaAUYEeHUH, MPUBEAeHHBIX B M. 1.2.15.

2.1.5 Crenrenn 3amuts! AT ykazansr B m. 1.2.19.

2.1.6 AT coxpaHAIOT CBOM MapaMeTpsl B Tperenax HOpM, ycrtaHoBieHHbIX TY 4211-005-
10854341-2015, nocne u (n1M) B mpoliecce BO3ACUCTBUS KIMMATHUYECKUX (PaKTOPOB BHELIHEH Cpejibl,
MpUBEACHHBIX B 1. 1.2.17.

2.1.7 IT ycTOWYUBEI K BO3JICHCTBUIO BUOPAITMU U BHEIITHIX MEXaHUICCKUX (DaKTOPOB C MapameT-

pamu, He TIPEBBIIAIOIIMMH 3HAUYCHUH, PUBEJCHHBIX B IT. 1.2.18.
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2.2 IToaroroBka n3aejus K HCIOJIb30BAHUIO

2.2.1 Beigepxats T mocie u3BiedeHus u3 ymakoBku mpu temmeparype (20 + 10) °C u oTtHOCH-
TenbpHOH BiaakHocTH Bo3ayxa 30 — 80 % B reuenue 1 — 2 u.

2.2.2 TIpoBepuTh OTCYTCTBHE MEXaHWYECKUX MoBpexaeHui JT uau 3ammTHOro yexia, a TaKkxke
L[EJIOCTHOCTh U3MepUTeNbHO nenu. [Ipu Hanuuumn noBpexaeHuit unu orcyrersuu nenu T Opakyercs
Y 3aMEHSETCS.

2.2.3. TIpoBepuTh CONMPOTUBIICHUE DJCKTPUUECKON H3OJSAIUN MEXAY LETbI0 4yBCTBUTEIHHOIO
3JIEMEHTA U METAJUTMYECKOW YacThIO 3aIMTHON apMaTypbl METOMMETPOM C PabOYMM HAIPsKEHHEM,
ykazaHHbIM B 11. 1.2.10. ConpoTuBneHue 3MeKTPHUECKOi N3OSN HE JOKHO OBITh HIDKE 3HAUYCHUH,
npuBeaeHHbIX B 11.1.2.10.

BHUMAHHUE: ConpoTruBjieHHe 3JIEKTPHUYECKONH M30/ISIIMH JATYNKOB C M3MEPUTEIbHBIM
npeodpasoBaresieM JA0/KHO ObIThL He MeHee 100 MOm mexay J11000i KIeMMOH M3MepHTEIbLHOIO
npeodpa3oBaTe/isi H METAJUINYECKOM YACThIO 3allIUTHON apMaTypbl 1aTunka. He nomyckaercst npo-
BepKa CONMPOTHBJIEHUS H30JISIUHA MEeK1Y BX0/I0M M BbIX010M H3MePHUTEIbHOI0 Npeodpa3oBaTeis.

2.2.4 TIpocytmth AT npu temmnepatype (80 £ 10) °C B Teuenue 3 — 5 4acoB, €CIIU COMPOTUBIICHUE
W30S OKAXKETCSl MEHee 3HaueHM nmpuBeaeHHbIX B 1m.1.2.10.

2.2.5 T1oBTOPHUTH MPOBEPKY COMPOTUBIICHUS U3OJISALIUU.

2.2.6 3amenuTts [T npu HEyTOBIETBOPUTEIBHBIX PE3yJIbTaTaX OBTOPHON TPOBEPKH.

IIpumeuanue — IlpoBepka no n. 2.2.3 - 2.2.6 nposoaurtcs 1oabko Aas AT ¢ usoampo-
BaHHBIM pPado4MM craeM.

2.2.7 Tloakmounts AT x BTOpHUHOMY NMPHOOPY COTJIACHO PYKOBOJCTBY IO 3KCILTyaTallMd BTO-
pu4HOro prbopa (U3MEPUTEIHHOIO TPE0Opa3OBaTENS).

CxeMbl BHEIIHUX U3MEPHUTEbHBIX IeMNel B 00111eM BU/Ie IPUBEACHBI B TpuioxeHun U.

2.2.8 CxeMbl MOJKITIOYECHUS K KJIIEMMaM TOJIOBKH OJTHOW ¥ ABYX Hap TEPMODJIEKTPOJOB TEPBUY-
HOTO npeoOpa3oBaTens nmpuseneHs Ha Puc.1 u 2.

2.2.9 Cxema MOAKITIOYCHAS H3MEPUTEIIBHOTO TIpeoOpa3zoBaTelis MpuBeicHa Ha Puc. 3.

Puc. 1
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Puc. 3

2.2.10 ITpu ycTaHOBKE M3MEPUTEIBHBIX MPEOOPA30BATEIICH B KPBIIIKUA KIIEMHHBIX TOJIOBOK 26 BO
n30eXaHre BHECCHUS JOMOJIHUTEIHLHON OTPEITHOCTH, CBA3aHHON ¢ HAJIMYHUEM TPAJNCHTA TEMIICPATyP
BO BHYTPCHHEM IPOCTPAHCTBE KJICMMHOH T'OJIOBKH, PEKOMEHIYETCS OCYIIECTBIIATH MOJKIIOUCHUE U3-
MEPUTEINIbHBIX MPeoOpa3oBareiell KOMIICHCAIIMOHHBIMH (TEPMO3JICKTPOIHBIMU) MTPOBOIAMHU CEYCHHEM
ot 0,12 10 0,35 MM?, ¢ cobmroeHreM noisapHOcTH (cM. Puc. 4).

[Ipu oTCyTCTBUM TpaIMCHTA TEMITEPATYP Ha KIIEMMHOM TOJIOBKE IOy CKAeTCS HCIIOIh30BAHUE IS
MTOJIKJTFOUEHUST ME/THBIX ITPOBOJIOB.

2.2.11 IIpoBepuTh HAIEKHOCTh KOHTAKTa B MecTax nmoAkatoueHus [T k u3MepuTeabHOM Hemnu.

Puc. 4

2.2.12 TII mogudukarnuu 01.01 mocraBnseTcss B pa3oOpaHHOM BHIe. MOHTaXX TepMOTIaphl B 3a-
IIUTHYIO COJIOMKY CJIeTyeT MMPOBOIUTH O€3 YCHIINH, He JOITyCKask H3JIOMOB M pacTSITUBaHUS (YTOHCHHS )
TEPMODJIEKTPOJIOB.

Co6opky TII HEOOXOAMMO TIPOBOAUTH B PE3UHOBBIX TMepUYaTKaX, MPOTEPTHIX CIIUPTOM, BO U30eKa-

HUC 3arpsA3HCHUA TCPMOIJICKTPOOOB.
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2.3 UcnoJab3oBanue u3aeaus

2.3.1 YcranoBka /[T, MOHTaX M MpoBEpKa UX TEXHUYECKOTO COCTOSHUS MPHU IKCILTyaTalluu
JOJKHBI IIPOBOJUTBCS B COOTBETCTBUM C 3KCIUTYyaTallMOHHOM JoKymeHTanued T u mHCTpyKIusaMuU Ha
000pyI0BaHUE, B KOMIUIEKTE C KOTOPBIM OHH paboTaroT.

2.3.2 3amena, npucoenuHeHne u orcoeauHenue JT ot marucrpasneit ¢ TepMOMETpUpyeMol cpe-
JOU JOJHKHO IPOBOJUTHCSA ITPH ITOJTHOM OTCYTCTBHHM JIABJICHHS B MATUCTPATIAX.

2.3.3 Ilpu ycranoBke /[T B ropu30HTaIBHOM WM HAKIIOHHOM TOJIOXKEHUU 03 3aIIMTHON apma-
Typsl, Bo u3bexxanue nporuda u sudpanuu AT npu skcrmyatanuu, noTpeOUTeNnsb J0KEH 00eCTIeYnTh
JOTIOJTHUTEIBHOE KPEIICHHE.

2.3.4 Ilpu ycranoBke u 3kcmuryaranuu [T ¢ kepamMmuueckuMH 3allUTHRIMU YeXJIaMH HEOOXOAUMO
n30eraTh yAapoB, T.K. pa3pylICHHE KEPaMUIECKOTO YeXJIa IPUBOAUT K OBICTPOMY Pa3pyIICHHIO TEPMO-
ANEKTPOIOB. YKa3zaHHOe TpeOoBanme oTHOcUTCH Takke kK JT momudpumkammii 01.06, 01.16, 01.19,
01.19V, 21.06, 22.06 n0CKOIbKY BHYTPEHHUI Y€XOJI BHIMIOJIHEH U3 KEPAMUKH.

BHUMAHHUE: Bo u3dexanue yxyImeHUsI METPOJIOrHYeCKMX XapaKTEePUCTHK U pa3pyuie-
HHS KepaMH4ecKoro 4exJia u3-3a 00JIb1I0I0 rPajueHTa TeMIepaTyp, ckopocth pazorpesa JIT npu
NOrPy’KeHUM B pado4yro cpeay He AoykHA npeBbimiath 150 °C/muH. B npoTuBHOM ciiydae B 3a-
IIMTHOM 4eXJie 3ap0KAal0TCcs MUKPOTPELIUHBI, Yepe3 KOTOpble «IVIATHHOBBIE S1Ib» MPOHUKAIOT
BO BHYTPEHHE NPOCTPAHCTBO 3AIMTHOI0 Y€XJ1a, YTO NPUBOJMT K PA3PYLICHHIO TEPMOIJICKTPOI0B
NepBUYHOIO npeodpa3oBaTeis.

2.3.5 [T 6e3 3amutHOro 4yexna monudukanuit 11.01, 11.02, 12.01 npu ycraHOBKE Ha TEXHOJIOTH-
4eCKOM 000pYIOBaHHUH CII0KHON T€OMETPHH JIONTYCKaeTCs U3rndath Mo IIMHE JUIs pa3MeIleHus paboyero
crnasi B TpeOyeMoi 30He u3MepeHus (BILIOTh O CBOpauMBaHus B MeTii0). Paanyc ruba kabenpHOoM yacTi
T paBeH msTu 1uameTpam Kaders.

2.3.6 Ilpu ucnonb3oBanuu kadenpHbIX T mogudukammii 11.01, 11.02, 12.01 tuna S, R, B B 060-
JIOUKE M3 HEPKABEIOIEH CTAJIA WJIM XPOMOHHMKEJIEBBIX CIUIABOB MPU TeMIlepaTypax npepbimatomux 600
°C, cnenyeT yuuThIBaTh U3MEHEHHE METPOJIOrMYECKUX XapaKTEPUCTHK B CIIEICTBUE 3arps3HEHUS U pa3-
BUTHS HEOTHOPOTHOCTH TepM0odJieKTpo10B (ASTM E 2181/E 2181M).

2.3.7 Temneparypa Ha KJIEMMHOH T'OJIOBKE, pa3bEéMe MU MEPEX0THON BTYJIKE MPH IKCIUTyaTalluu
He noyxHa npesbimats 120 °C. IIpu remnepatype cbiie 120 °C npoucxoauT paspylieHne MapKupo-
BOYHOTO SIpJIbIKA, UICHTUUIUpPYIOLIEero u3aenue u npoussoaurens. [Ipu remneparype cbimre 150 °C
MIPOMCXOJUT pa3pyllIeHHe repMETU3UPYIOIeH MPOKIIAKU KJIEMMHON TOJIOBKH.

PaGoTocniocoOHOCTh y3710B noakoueHust J[T B 3aBUCUMOCTH OT MaTepHaa:

- 200 °C ns1 KJIEMMHBIX TOJIOBOK M3 aJIIOMHHHMEBOTO CIUIaBA, Pa3bEMOB U MIEPEXOIHBIX BTYJIOK;

- 150 °C 151 KJIEMMHBIX TOJIOBOK U3 TIOJIMMEPHOTO MaTepyaa.
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BHHMAHHUE: Temneparypa KJIeMMHOI r0JIOBKH B Pa004HX YCJIOBHUSAX IKCILIyaTALIMU He
AO0JIKHA NMPeBbIIATH 3HAYEHHUS] TeMIIepaTypbl HOPMHPOBAHHOM VISl HCIOJIB3YIOIIMXCS KOMIIEH-
CAlMOHHBIX (YAJHHUTEIbHbIX) IPOBOIOB.

3AIIPELIAETCA 3KCIUIYATALIHA T C OTKPBITOH KPBILLIKOH KJIEMMHOH I'O-
JIOBKU.

3AIIPEIJAETCA UCIIOJIB30OBATbH KIIEMMHYIO I'OJIOBKY B KAYECTBE PBIYAI'A.

2.3.8 1515t CHUKEHUS IOTPEITHOCTH U3MEPEHUH IPaMeHT TeMIepaTyphl B 30HE MOAKIIOUCHHS (Ha
KJIIEMMHOM TOJIOBKE, pa3bEMe WIIH MEePEXOHON BTYJKe) He JoibkeH npesbimath 40 °C. JlanHoe Tpebo-
BaHue cooTBeTcTBYeT cTanaapty ASTM E1129. B poccuiickoii cucteme cTaHAapTOB TPeOOBaHUS K CO-
€IMHUTEILHBIM yCTPOMCTBAM OTCYTCTBYIOT.

2.3.9 TII moguduxammii 01.06, 01.16, 21.06, 22.06, 01.20, 01.21, 21.21, 22.21, 01.23, 01.24 no3-
BOJISIFOT MPOU3BOIUTH JEMOHTAX TEPMOMETPHUECKON BCTaBKHU.

[Ipu nemoHTaXe 1 MOCIEAYIOLIEM MOHTAKE TEPMOMETPUUECKOM BCTaBKH COOIIOAATh CIIEAYIOIINE
npaBuIa:

- IEMOHTHPOBATh NPEAOXPAHUTEIbHBIE JIOMOBI HA BUHTAaX KPETJICHUsI KJIIEMMHOM KOJIOAKH B T'O-
JIOBKE M BBIKPYTHTb KPEIEKHbIC BUHTHIL;

- BBITAIIUTh TEPMOMETPUYECKYIO BCTaBKY M3 KaHajla yeXja BMECTE C KJIEMMHOW KOJIOIKOH U
MpeIoXpaHUTENbHON Maiiboi;

- OITyCTUTH TEPMOMETPHUECKYIO BCTABKY B KaHAJ HOBOTO YeXJIa M 3aKPEIHUTh KIEMMHYIO KOJIOJIKY
KpEene>KHBIMU BUHTAMH.

2.3.10 Temnepatypa B 30HE Iepexoja oT Kepamuieckoil yactu uexna [T k mMeTaummdeckoit He
JIOJKHA MPEBBINIATE B paO0YMX YCIOBUAX IKCIUTYaTaI[HH:

- 800 °C mst AT momudukanuu 01.20;

- 1000 °C mnsa AT momudukaruu 01.21, 01.22, 01.23, 01.24, 21.21, 22.21.

Temmnepatypa 30HbI epexojia OT BBICOKOTEMIEPATYpPHOM YacTH yexja K HU3KOTeMIIepaTypHOU
AT momudukanuu 01.16 HEe MODKHA IPEBHIIATH B pabounx ycioBusx skcmuryaTaruu 1000 °C.

2.3.11 I'my6una norpyxenust T momudukanuit 01.19, 01.19Y, 01.20, 01.20VY, 01.21, 21.21,
22.21, 01.23, 01.24 B arpeccuBHyI0 pabouyto cpeny He JoJKHA MpeBbiaTh 80% OT JUIMHBI Yexa.

BHUMAHHE': He nonyckaercsi nonajganue padoydei cpebl Ha apMUPYIOLIYI0 YACTh BbIIIIE
3alMTHOTO YeXJia.

2.3.12 AT mommdukamuii 01.20, 01.21, 01.22, 21.21, 22.21 c 3amuTHBIME dexiamMu u3 Krgo,
K795, K610 1 Kk9o MOryT mpumeHAThCS Npu ycinoBHOM aaBiaeHuu 1,0 MIla npu kommnekranuu nux
¢bnannem montaxxkubiMu nepeawkHbM FOHKK 030 (TTpunoxenue X).

2.3.13 Pexomenpanuu mo npumeHeHuto momudukanuii TII ¢ kepaMUYeCKUMH 3aIIUTHBIMH

yexjaMu NpUBEACHBI B IPUTOKCHU N I.
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2.4 O0ecnieyeHHe B3PbIBO3AIMTHI NP MOHTAMXKE M IKCILIyaTAllMU

2.4.1 JIT BO B3pbIBOONACHBIX 30HAX MOMELICHUN U HAPYKHBIX YCTAHOBOK JOJIKHBI IPUMEHSThCS
B COOTBETCTBUU C YCTaHOBJIEHHON MapKUPOBKOM B3PBIBO3AILUTHI, CTPOTUM COOJIOACHNEM TpeOOBaHUHA
I'OCT 31610.11, peitctByromux «IIpaBun yctpoiictBa snektpoyctanoBok» (IIYD ri. 7.3), «IIpaBun
TEXHUYECKOHN IKCIUTyaTaIluHu JIEKTPOYyCTaHOBOK moTpeduTtenein» (ITTODII ri. 3.4), apyrux HOpMaTHB-
HBIX JIOKYMEHTOB, PErJaMEHTUPYIOIINUX IMPUMEHEHUE 3IEKTPOOOOPYI0BAHUS BO B3PBIBOOIIACHBIX 30-
Hax.

2.4.2 Tonkmoyenue kadenst TMHUM CBA3H K JIT MOMKHO OCYIIECTBIATHCS MPH BBIKIOYEHHOM
OJI0KEe TUTAHUS.

2.4.3 Tlpu sKcIuTyaTaluu HEOOXOJUMO IIPUHUMATh MEPBI 3allMThI FOJIOBKH U BHemHel yactu T
OT HarpeBa (BCJIEICTBUE TEIJIONEPEIaul OT U3MEPSIEMOM Cpeibl) BBIIIE TEMIIEPATYPhl, TOIYCTUMOM AJis
COOTBETCTBYIOILIETO TEMIIEPATYPHOTO Kilacca.

SAIIPEHJAETCA JSKCIUIYATALUHUA JIATYHKOB C IIOBPEK/[EHHBIMH JIETA-
JAMH, OBECHIEYUBAIOIIUMHU B3PBbIBO3ALIIUTY.

3AIIPEIJAETCA OTKPBIBATH KPBIIIKY JIATYUKA BE3 CHATHA HAIIPA’KEHUA
IITHTAHHAL.

244 NT c wusmeputenbHbIM mpeoOpasoBatenem PR Electronics, Endress+Hauser wmun
Honeywell o6pa3yer ennHOe cpeiicTBO U3MEPEHHSI U HA HErO PaclpoCTpaHsIeTCs JACHCTBHE CEPTH-
¢ukata coorserctBus TP TC 012/2011. [Ipu xxenanuu norpedburens ycranoButsh B AT usmepurens-
HBIN peoOpa3oBaTesb APYroro NPoOU3BOAUTENS] HEOOXOIUMO YUUTHIBATh CIEIYIOIIEE.

B HOpMaTHBHON TOKyMEHTALIMK OJHO3HAYHBIX YKAa3aHUM Ha 3alIpET WIH BO3MOKHOCTh YCTAaHOBKHU
CepTHU(PHUIMPOBAHHBIX U3MEPUTEIBHBIX PEOOpa3zoBaTese ¢ B3pbIBO3ALIMTHOMN BIIa «MCKpoOe30macHas
JNIEKTPUYECKas IIEMb 1» B TOJIOBKY JaT4MKa ¢ MapKupoBko# B3pbiBo3amuThl OEXIalICT6 X (mo anao-
T'HH C UCTIONIb30BAaHUEM JAaTUMKa U U3MEPUTENIBHOIO peoOpa3oBaTelis ycraHoBiIeHHOTo Ha DIN-peiiky)
HeT. CylecTByeT NpakTUKa, KOrJla B MPUIOKEHUH K CEpTH(PUKATY YKa3bIBAIOTCS HE KOHKPETHBIE MO-
JIeTTl U3MEPUTETBHBIX MTpeoOpa3oBaTeliel, a yKa3bIBalOTCS UX XapaKTEPUCTUKH.

BHUMAHHE' PemieHue 0 NPaBOMEPHOCTH YCTAHOBKHM HM3MEpPHTEJIBbHBIX Npeodpa3oBare-
Jeii, momumo PR Electronics, Endress+Hauser uinun Honeywell, B 1aTunku TeMneparypbl HCHoJi-
nenus Exi, Beimyckaembie 000 «IIK « TECEN», npunnmaetcs noTpedutesiem!

000 «IIK «TECEH» B 1aHHOM cilydyae OCYIIECTBIAET MOCTABKY JBYX H3JIENHH B KOMILIEKTE.
O06a u3aenus MoCTaBISAIOTCS CO CBOMM MAcIOPTOM, CBUIETEILCTBOM O MOBEPKE U CEPTU(HUKATOM COOT-
BercTBUsA. [Ipn HE0OX0IMMOCTH MOKET OBITh BBHINIOJHEHA HACTPOWKa, MMOBEpKa U YCTaHOBKA U3MEpH-

TEJIBHOTO MpeoOpa3oBaTess B KOPITYC TaTUHKA.
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2.4.5 loaxmouaemspie K JIT HCTOYHUK MUTAHUS U PETUCTPUPYIOLIAS annapaTypa J0KHBI UMETh
nuckpooesonacHeie 3nekrpuyeckue nenu mo 'OCT 31610.11, a ux uckpobe3onacHbie mapaMmeTpsl (ypo-
BEHb MCKPOOE30IMacHOM ey U MOATPYIINa IEKTPOOOOPYIOBAaHUS) TOJDKHBI COOTBETCTBOBATh yCIIO-
BUSIM ITPUMEHECHHUSI BO B3PBIBOOTIACHOH 30HE.

2.4.6 1T, Bolmyckaemble C TOCTOSTHHO MTPUCOEAMHEHHBIMH ITPOBOJAMH, BO B3PHIBOOIIACHBIX 30HAX
JOJKHBI MOAKIIOYAThCS K BHEIIHUM YCTPOHCTBAM 4Yepe3 COeIMHUTENbHYI0 KOPOOKY BO B3PBHIBO3AIIH-
[IICHHOM UCTIOJTHCHHH.

2.4.7 Tlpu MCMIOJIE30BAaHUU BO B3PBIBOOTIACHON 30HE MPOBOJIOB C MHOTOXHJIBHBIMHU MPOBOHH-
KaMHM, KOHIIbI TPOBOJHUKA JOJIKHBI OBITh 3alIUIIEHBI OT pa3/eieHHs Ha OTAEIbHbIC MPOBOJIA C IIOMO-
[IbI0 HAKOHEYHUKOB WJIM 00JTY>KUBaHUS.

2.4.8 B obmem ciygae, cormmacio ['OCT P 52350.14 (. 12.2.4), 3a3emiieHUs] H3MEPUTEITHHOU
nenu AT nns ux paboTel HE TpeOyeTcs, T.K. YyBCTBUTEIBHBINA AJIEMEHT W30JMPOBAH OT OOOJIOYKH U
MPOYHOCTH AnekTpuueckor u3onsanuu [T Beiaep:KuBaeT MPHUIOKEHHOE HCIBITATEIFHOE HAMPSIKCHHUE
nepemeHHoro toka 500 B.

2.4.9 Tlocne MOHTa)ka HA MECTE IKCILTyaTaIliH, KPBIIIKY KJIEMMHOMN rOJIOBKH (COSTUHUTEIILHOM
KOpOOKHM) 3a(hMKCHPOBATh OT OTBUHYMBAHUS M HECAHKIIMOHUPOBAHHOTO JIOCTYIIa CTOIMOPHBIM YCTPO-
CTBOM WJIH TNIOMOUPOBAHUEM.

2.4.8 B kauectBe coeqMHUTENBHBIX KOPOOOK 120 — 149 momKHBI HCHONB30BATHCS CEPTUPHIINPO-

BaHHbIE 000JI0YKH (KOpITyca, KOpoOKH) ¢ MapkupoBKoil B3pbiBo3aumThl OEx 1a IIC T6...T4 Ga X.

2.5 JleiicTBHSA B IKCTPEMAJIbHBIX YCIOBUAX

2.5.1 Kpurepun npeaenbHOro COCTOSHUS:

- UICTEUEHNE HA3HAYEHHOI'0 CPOKa CIIyKOBbI;

- HapylleHHE TeOMEeTpUYEecKOi (OpMbI M pa3MepoB JeTajel, MPEnsTCTBYIOLIEe HOPMAIbHOMY
(YHKIIMOHUPOBAHUIO;

- HeoOpaTuMoe pa3pylleHue JeTalnei, BRI3BaHHOE KOPPO3UEH, Spo3rei 1 CTapeHreM MaTepuasoB.

2.5.2. Bo3MOHbI€ OIIMOOYHbIE IHCTBHS MepCcoHaa, IPUBOJIAIINE K OTKa3y WIIM aBapHu

2.5.2.1 Jlnst obecniedenust 6€30macHOCTH pabOTHI 3amperiaeTcs:

- ucnionb3oBath T a1 paboThl B yCIOBUSX, TApaMETPhl KOTOPBIX MPEBBIIAIOT YKa3aHHbBIE B Mac-
OpTE;

- ICTIOJIb30BATh T'a€uHbIE KIIFOUYH, OOJIBIIINE MO pa3Mepy, YeM pa3Mephbl KPETeKHbIX JIeTaeil;

- IPOU3BOJIUTH PabOTHI IO IEMOHTAXKY, TEXHUYECKOMY OOCITY>KUBAHUIO [TPU HATUYUH JTaBJICHUS pa-
Oodeli cpeibl B TEXHOJIOTUIECKOM JTINHUH;

- BKCIuTyatupoBars [T pu OTCYTCTBUU 3KCILTYyaTallUOHHON JOKYMEHTALUU.
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2.5.2.2 llpu skcrutyaranmu JIT MOKeT BOSHUKHYTh aBapUiiHasi CUTYaIUsl — MOTEPsi TePMETUYHOCTH
I10 OTHOILIEHUIO K BHEILIHEH cperie.

2.5.2.3 Ilpu BO3HUKHOBEHUHU aBApUNHBIX CUTyaluil HEOOXOUMO:

- Y4aCTOK TE€XHOJOI'MYECKOM JIMHUM HU30JMPOBATh C UCIIOIb30BAHUEM 3aIllOPHON apMarypsl (ecnu
3TO HE MPEJCTaBIIAETCS BO3MOKHBIM, TEXHOJIOTHUYECKAs! JIMHUSL 10JDKHA ObITh OCTAaHOBJICHA);

- cOpOCUTH J1aBJICHNE BHYTPH U30JIMPOBAHHOIO YYACTKA;

- OCTYIMTh M30JIMPOBAHHBIN YYaCTOK /10 O€30MacHOM /1l 00CITy>KMBAIOIIETO TepcoHala TemMIiepa-
TYypBL,

- IPOU3BECTH PAOOTHI 110 YCTPAHEHHUIO BO3HUKILEH HEUCIIPABHOCTH, PYKOBOJICTBYSCh HOPMATHB-
HBIMH JJOKYMEHTaMH, KOHCTPYKTOPCKOW JOKyMEHTalMe!, ToKkyMeHTauuel Ha aneMeHTsl 3PA u KuA,

HpaBHHaNHIHpOH3BOHCTBapa6OT,ﬂeﬁCTBYKHHHMHIﬁaleHHpHHTHH.

3 TEXHUYECKOE OBCJ1YKUBAHUE

3.1 O6mme ykazanus

3.1.1 AT ne TpebyeT crenuanabHbIX MEPONPHUITHIA IO MOAIEP>KAHUIO €r0 B pabodyeM COCTOSTHUU.

3.1.2 Texuuueckoe obciyxuBanue T BkiarodaeT B ce0s npodriIakTHIECKUe OCMOTPBI U IIEpUO-
TMYECKYIO TTOBEPKY.

3.1.3 TlpodunakTudeckue OCMOTPBI MPOBOASTCS B MOPSAKE, YCTAHOBICHHOM Ha O0BEKTaX IKC-
rtyatauuu [T, HO He pexxe ABYyX pa3 B rofl.

3.1.4 TlpodunakTHUECKUI OCMOTP 3aKIFOYALTCS B CIETYIOLIEM:

- BaemHui ocmotp UT;

- IpoBepKa npoynocty kpervieHus AT,

- mpoBepka padorocnocobHocTH [T B cooTBercTBUM C 1. 3.2.1.

- IpoBepka conpotusieHus uzonsuu /T.

3AIIPEIAETCA SKCIUVIYATALIUA JIT C INOBPEK/IEHHBIMH J3JIEMEHTAMH H
JIPYTHMH HEHCIIPABHOCTAMM.

3.2 IIpoBepka paboTOCHIOCOOHOCTH U3eTUS

3.2.1 IlpoBepky paboTOCIIOCOOHOCTH, MPOU3BOJAT IyTEM MOAKIIOYEHUSI CBOOOIHBIX KOHIIOB T
K MIJIJTUBOJIBTMETPY C COOTIOIEHUEM MOJISIPHOCTH, TIPH 3TOM Temrieparypa padouero cnast T nomxna
ow1Th He Hke 100 °C mist TIIT u ve menee 300 °C ays TIIPT, TTIBP. Curnan pa6otocnoco6noro AT
JOJDKEH OBITH TIOJOKHUTEIbHBIM.

3.2.2 TIpoBepka pabOTOCTIOCOOHOCTH U3MEPHUTEIBHBIX IPeoOpa3oBaTeliel, MOCTaBIsIEMbIX B KOM-
nexte ¢ AT, mpousBoauTcsi COraacHO PyKOBOJCTBY IO KCILTyaTallMd U3MEPUTEIHHOIO MpeodpazoBa-

TECIIA.
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3.3 IloBepka

3.3.1 IloBepka mpoBOAUTCS:

— JIT ¢ monTaxkno# anmuHoi oT 500 MM 6e3 u3mepuTenbHbIX npeodpazosareneit mo 'OCT 8.338;

— TIHBP u AT ¢ ycTaHOBIEGHHBIMU U3MEPUTEIBHBIMH IPEOOpa30BaTEIIMU IO METOJAUKE
MIT 62293-15 «/latunku temneparypsl TIIIIT, TIIPT, TIIBP, TIIIIT Ex, TIIPT Ex. Meroauka mo-
BEPKH», YTBEPKJICHHON B COOTBETCTBYIOLIEM HOPSIJIKE.

3.3.3 HnrepBan mexay noBepkamu T B 3aBUCUMOCTH OT TPy YCIOBUH SKCILTyaTaIllH MIPH-

BelieH B Tadiue 24.

Tabmuna 24 — VMII ngaTynkoB TemMmepaTypbl

['pynma ycioBuii dkcruryaTauuu WNHTepBan Mexay NOBEPKaMH, JIET
I 2
I 1
v HE HOPMHPOBaH

3.4 Hacrpoiika

3.4.1 Hactpoiika MO>XeT MPOBOJUTCS MPU NEPUOTUUECKOM MOBEpKE I COXpaHEHUs Kiacca To4-
HOCTH U KOMIIEHCAINH Jipeia MepBUUHOTO U U3MEPUTEIHHOTO ITpeodpa3oBaTesel, BXOSAIIUX B COCTaB
AT. [Topsnok mporpaMMUpOBaHUsl U3MEPUTEIBHBIX IpeoOpa3zoBaTeiell mpuBeieH B mpuioxkeHuu K.

3.4.2 HacTpoiika BBIXOAHOT0 TOKOBOT0 curnaja JIT ¢ u3aMepurelbHBIM Mpeodpa3oBaTeieM

3.4.2.1 Hactpoiika BBIIOJIHIETCS P COBMECTHOM MMOBEpKE NEPBUYHOTO U U3MEPUTEIIBHOTO ITpe-
obpazosareneit mo MIIT 62293-15 «/latuuku temneparypst TIIIT, TIIPT, TIIBP, TIIIIT Ex, TIIPT Ex.
MeTtoiuKa MOBEPKM».

3.4.2.2 Vicnionb3ysl JaHHBIE COBMECTHOM MOBEPKHU IEPBUYHOTO TPeoOpa3oBaTelisi ¢ YCTAaHOBJICH-
HBIM U3MEPHUTEIBHBIM ITpeoOpa3oBaTeieM, TM00 OTACTHHO JaHHbIE TOBEPKU U3MEPHUTEIBHOTO Ipeoldpa-
30BaTeNs, Ceays YKa3aHUsAM, U3JI0’)KeHHBIM B ipuiioxkeHus K (dacts 2), BBectu B [10 xoHurypupona-
HUS U3MEPUTEIBLHOT0 MpeodpazoBatens 3HaueHus, coorBercTByomue 0 u 100 % ot quanasona npeo6-
pa3oBaHusl.

3.4.2.3 CoxpaHUTh JaHHBIC B SHEPTOHE3aBUCUMOM IMAMSTH U3MEPUTEIIEHOTO MMpeoOpa3oBaTelis.
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4 TPAHCIIOPTUPOBAHUE U XPAHEHUE

4.1 IT B ynakoBKe NpeAIpUITUS-U3TOTOBUTENSI MOTYT TPAaHCIIOPTUPOBATHCSI TPAHCIIOPTOM JIIO-
00ro Bu/a, KpOME HEOTAIJIMBAEMBIX U HETEPMETU3UPOBAHHBIX OTCEKOB CAMOJIETOB, Ha JIFOObIE pPaccTo-
SHHUSL.

4.2 Xpanenue T — no rpynne ycinouid xpanenus S mo 'OCT 15150.

STAPAHTHUU U3I'OTOBUTEJIA

5.1 HzroroButens rapantupyet coorBercTBue T TpedoBanusm TY 4211-005-10854341-2015
P COOJIFOJICHUU TIOTPEOUTEIEM YCIOBHI TPAHCIIOPTUPOBAHMSI, XPAHCHUS, MOHTa)Ka M IKCIUTyaTa-
WU,

5.2 l'apaHTUHHBINA CPOK IKCILTyaTAI[MH U3JIEIIHUS UCUUCIISICTCS] C MOMEHTA U3TOTOBIICHUS U TIPH-

BeneH B Tadbiuue 25.

Tabnuna 25 — [MapanTuitHbIN CPOK IKCILTyaTaAIUN

I'pynna ycnoBuil skcIutyaTanuu ["apaHTuitHBIN CPOK SKCIUTyaTalluy, JIET
I 2
I 1
\Y} HE HOPMHMPOBAH

5.3 B c¢Bs13u ¢ 0TCYTCTBHEM MapKUPOBKH Ha KoMIutekTyromux TII mogudukamuu 01.01 mis ero
UACHTU(UKAINH, a TAK)KE HEBO3MOXKHOCTBIO IPOBEIEHUS KOHTPOJIS HaJl IPOLIeCCOM COOPKH, U3TOTOBU-
TeJb HE HECeT rapaHTUHHBIX 0053aTENIBCTB 110 JAHHOMY BUAY MPOTYKIIMH.

5.4 Ilperensuu Ilokynatens no kauecTBy nocraBieHHol [Ipoaykiuu npunumatorcs [locraBmu-
KOM B T€YEHHME rapaHTUHHOTO CPOKa, YKa3aHHOTO B 3KCIUTyaTallMOHHOW JTOKyMeHTaluu. J{ins paccMoT-
penus nperensuu Ilokynarens npenocTaBiseT Clelyoue JOKYMEHTHI:

- nacniopt Ha [Ipoaykinio ¢ OTMETKOM O €€ BBOJIE B IKCILITYaTalUIo;

- aKT O BBISBJIEHHBIX HEJIOCTaTKaX H(MJIM) HECOOTBETCTBUM [IpOyKIIMHM TEXHUUECKUM XapaKTepu-
CTHKaM, YKa3aHHBIM B IIaCIOPTE;

- MaTepuabl, HO3BOJISIOIINE YCTAHOBUTh MIPUYUHY HEAOCTaTKA U(MIJIM) HECOOTBETCTBUA (IIPOTO-
KOJIBbI IPOBEPKU TEXHUYECKOTO COCTOSIHUS U3/AEIHH, dKCIUTyaTallMOHHYIO TIOKYMEHTALINIO, 3alIUCH OIle-
PaTHUBHBIX )KyPHAJIOB U JPYTUe TOKYMEHTBI, XapaKTepPU3YIOLI1E YCIOBUS IKCILTYaTaI1H).

[Iperensun k kauectBy [Ipoaykunu MOryT ObITh HE IPU3HAHBI, €CITH:
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- IIPEJCTABJICHHbIE MaTepUallbl CBUIETENbCTBYIOT O HapyLIEHUU TpeOOBaHUN M pEKOMEHAALUH,
U3JI0’KEHHBIX B PYKOBOJCTBE 110 €€ DKCIUTyaTalluu, UIH OTCYTCTBYIOT;

- OTCYTCTBYIOT CepuiiHbIe U UACHTU(UKaMOHHBIe HOMepa [Iponykimm;

- MOBPEXK/ICHBI TNIOMOBI U TI€YaTH MPOU3BOIUTENS (€CIIM OHU JIOJKHBI OBITH);

- IMEIOTCS MeXaHuueckue nospexaecHus [Iponykuuy;

- IMEeT MECTO PEMOHT Ui Moaudukanus [IpoyKmuy Win NONbITKA TAKOBBIX JIUI[AMHU, HE YIIOJI-
HoMouyeHHbIMU [locTaBuimkom obcimyxuBarh [Ipoaykiuto.

5.5 Pemenue o 3amene [Ipoaykuuu o rapaHTURHBIM 00s13aTeNnbCTBaM puHuMaetcs [locraBmm-
KoM B TeueHue 10 (necstu) pabouux aHel nmocie noctymiaeHus [Ipoaykium ¢ JOKyMeHTaMu, yKa3aH-
HBIMU B I1. 5.4, B ero aapec. [Ipoaykuus Hanpasisercs [locTaBiuiuKy Ha OTBETCTBEHHOE XpaHeHue. [lo-
craBka [ Iponykunu B anpec IlocraBuiuka nponsBoaures Ilokynarenem caMOCTOATENBHO U 38 CBOM CYET.

[TocTaBHmk MMeeT IpaBo HA IIPOBEACHUE HE3aBUCHMOM TEXHUYECKOU dKkcepTrssl [Iponykuun, k
KOTOPOH npebsBieHa npeTeH3us. [Ipun HeoOX0IMMOCTH IPOBEACHUSI TAKOI IKCIIEPTU3BI CPOK PACCMOT-
pPEHUS IPETEH3NUN YBEINYMBACTCS Ha BPEMS IPOBEACHUS SKCIIEPTU3BL.

5.6 B cirydae npu3HaHus npeTeH3un 000cHOBaHHOM [Tokymnarens:

- mpenoctasisieT [locraBnmky Hakinaanyto mo ¢popme Ne TOPT'-12 B 2-x sk3emIuisipax ¢ o0si3a-
TEJIbHBIM YKa3aHUEM B HEM B Ka4eCTBE OCHOBaHUs «Bo3BpaT HEKaueCTBEHHOM MTPOLYKIUH IO JOTOBOPY
Ne ot »wmroil xe uensl [lpoaykiuu, uro Obia npuseneHa [ToctaBmyuKoM NpHu OTTPYy3Ke;

- B TOM CJIy4ae, €CJIM OTepalus 1Mo Bo3Bpary HekadecTBeHHOU [Ipoaykiuu odopmisiercs [loky-
raTesieM Kak «oOpaTHas peanuzauusy», [lokynarens BoicTaBisgeT [locTaBmyky HakiaaaHyo 1o popme Ne
TOPT-12 u cuer-daxtypy AeicTByromero oopasia, B KOTOPbIX YKa3bIBaeTcs lieHa Bo3BparaemMoit [Ipo-
TYKIIMHU, paBHasl LIeHEe IPHOOpETEeHNU .

TTocTaBmuk:

- B IIEpBOM ciyyae, nociue nonydenus ot Ilokynarenst HaknaaHoit no ¢gopme Ne TOPT-12 B 2-x
sK3eMIuIsIpax Ha Bo3Bpar [Ipoaykiun, BeictaBisieT [lokynaTento KOppeKTHPOBOUHBIN cueT-(pakTypy;

- IPOM3BOJUT MOCTaBKY HOBOM [Iponykimu B Teuenue 20 (n1Baauatu) pabodyux JHEH ¢ MOMEHTa
npenocrasieHus [lokynareneM HakIagHON U cyeTa-QakTypbl (TOIBKO I BTOPOTO ClIydasi);

- KomneHcupyert 3atpathl [lokynatens mo Bo3Bpary [Iponykunu B anpec [loctaBmiuka.
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Hpuioxkenne A

Hepeqeﬂb CCHLJIOYHOM HOpMaTHBHOﬁ AOKYMEHTAUH

O06o3HaueHue JOKy-
MEHTAa

HanmenoBanune JOKYMEHTA

Howmep pasnena,
IIyHKTa, IPUIIOXKE-
HHUS B KOTOPOM
JlaHa CChLIKA

I'OCT 8.338-2002

['ocynapcTtBenHas cuctema obecrieueHus: eIMHCTBA
usmepenuii. [IpeoOpazoBarenu TepMoOIIEKTpHYC-
ckue. Metozrka noBepKu

3.3.1

I'OCT P 8.585-2001

I'ocynapcTBeHHas cuctemMa o0ecrieueHus: €AMHCTBA
n3mepenui. Tepmonapsl. HomMmuHansHbIE cTaTHUE-
CKHE XapaKTEPUCTUKH NMPeoOpa3OBaHUS

1.2.1;34.23

I'OCT 8.736-2011

W3mepenus nipsiMble MHOTOKpaTHbIE. MeToipl 00pa-
OOTKH pe3ysIbTaToB M3MepeHHH. OCHOBHBIE MOJI0KEHUSI

1.1.2

I'OCT 9.014-78

BpemenHas mpoTHBOKOPPO3HOHHAS 3aIUTA U3/Ie-
auii. O61mme TpedoBaHus

1.7.6

I'OCT 12.2.007.0-75

Cuctema crannaptoB 6e3onacHocTu Tpyaa. Usne-
nus sneKkTporexHuueckue. Oouue TpeboBanus 0e3-
OIAaCHOCTH

1.1.8

I'OCT 26.011-80

Cpe,[[CTBa H3MepeHHI>i H aBTOMAaTHU3alluu. CursaJsl
TOKa W HAITPAKCHHA SJICKTPUUCCKHUEC HCIIPCPBIBHLIC
BXOAHBIC U BBIXOAHBIC

1.1.2

I'OCT 5632-72

CiaBel BBICOKOJICTUPOBAHHLIC M CILJIaBbI KOPPO3U-
OHHOCTOﬁKHe, )KapOCTOﬁKHC H KapOoIPOYHBIC.

1.2.14.8

I'OCT 5959-80

SmMKY U3 IMCTOBBIX IPEBECHBIX MATEPHATIOB He-
pa3bopHbIe 415 Tpy30B Maccoit 10 200 kr. O6mue
TEXHUUYECKUE YCIIOBHS

1.7.2

I'OCT 6111-52

Pe3pba koHMUecKas AI0MMOBast ¢ YIJIOM NMPpoduIIs
60°

1.2.14.10

I'OCT 6211-81

OcHOBHBIE HOPMBI B3aMO3aMeHseMOCTH. Pe3pba
TpyOHasi KOHUYECKast

1.2.14.10

I'OCT 6357-81

OcHoBHBIE HOPMBI B3aMO3aMeHseMocTH. Pe3nba
TpyOHas IIMJIMHAPHYECKas

1.2.14.10

I'OCT 6616-94

[IpeoOpasoBarenu TepmoaiekTpuueckue. Odume
TEXHUYECKHE YCIOBUS

1.2.9;1.2.10;1.6.3

Smuku U3 roppupoBaHHOro KaproHa. O0miue Tex-

'OCT 9142-2014 1.7.2
HUYECKHUE YCIOBHUS

['OCT 14192-96 MapkupoBKa rpy3oB 1.2.21;1.6.5

FOCT 14254-2015 Crernenu 3auThl, 00ecieunBaeMbie 000I0UKAMHU 1919
(Kon IP)
MarmuHbl, TpUOOPHI U IpyTHe TEXHUYECKHUE U3Ie-
nusi. VICTIONTHEeHUS [T pa3IndHbIX KITUMATHUSCKUX

I'OCT 15150-69 paiionoB. Kateropuu, ycioBus skcmityaranuu, xpa- | 1.1.9; 4.2
HEHUS ¥ TPAHCTIOPTHPOBAHKS B YACTH BO3JICHCTBHS
KIIMMaTHYeCKHUX ()aKTOPOB BHEIIHEH CPEJIbI
W3 nenus snexrporexuuueckue. OOmue TpeOoBaHUS

'OCT 17516.1-90 B YaCTH CTOWKOCTH K MEXaHMYECKUM BHEITHUM Bo3- | 1.2.18
JIEHCTBYIOMNM (haKkTopam

I'OCT 21140-80 Tapa. Cuctema pazmMepoB 1.7.3
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Hpuioxenne A — Ilpogoskenune

O06o3HaueHue JOKy-
MEHTa

HaumenoBanue nokymeHnra

Howmep pasnena,
IIyHKTa, IPUIIOXKE-
HHUS B KOTOPOM
JJaHa CChLIKA

MaTepI/IaJIBI KECPpaMUUICCKHUC IBJICKTPOTCXHUYCCKHUC.

['OCT 20419-83 K 1.2.14.8
naccu(UKaIUs U TSXHUYCCKUE TpeOOBaHUS
VYrakoBka J1s u3enui MamumHocTpoeHus. O0mme
'OCT 23170-78 N 1.75
OcHOBHbIE HOPMBI B3anMO3aMeHsIeMOCTH. Pe3bba
T'OCT 24705-2004 Merpudeckas. OCHOBHbBIE pa3Mephbl 1.2.14.10
OcHOBHBIE HOPMBI B3anMMoO3aMeHseMocTd. Pe3pba
TOCT 25229-82 METPUYECKasi KOHUYECKast 1.2.14.10
OcHoBHbIE HOPMBI B3aMo3aMeHsieMocTu. Jlomycku
I'OCT 26179-84 pasmepos cebime 10000 10 40000 M 1.2.14.9
CpenctBa U3MepeHUs ¥ YIIPABICHUS TEXHOJIOTHYC-
I'OCT 27883-88 ckumu Tiporieccamu. Hanesxnocts. O6mme tpebo- | 1.2.22.2
BaHHUS U METOJIbI UCTIBITAHUN
OO6mue TpeboBaHUA K MalIMHaM, TprUOOpaM u JIpy-
UM TEXHHYECKUM H3JCIUSM B YaCTH CTOMKOCTH K
[OCT 30631-99 MEXaHUYECKHUM BHELIIHHUM BO3IEHCTBYIOLIUM q)aK- 12.18
TOpaM IpH IKCILTyaTalluu
I'OCT 31610.0-2014 B3apsiBoonacusie cpenbl. Yacts 0. O6opynosanue. | 1.1.6,1.1.7, 1.5.8,
(IEC 60079-0:2011) OOmrre TpeboBaHuUs 1.6.4
COCT 31610.11-2014 Bspeisoonacueie cpenpl. Yacts 11. O6opymosa- | 1.1.6,1.1.7,1.5.2,
IEC 60079 1'1_2011 HHUE C BUJIOM B3PBIBO3AIIUTHI «Mckpobe3omnacHas | 1.5.3,1.5.4, 1.6.6,
( e ) JJIEKTpUYECKas IeMb «i» 2.4.11,2.45
OcHoBHBIE HOPMBI B3auMo3amMeHsieMocTu. O6mne
['OCT 30893.1-2002 nonycku. [IpenenbHbie OTKIOHEHUS TUHEHHBIX U | 1.2.14.9
YTJIOBBIX Pa3MepPOB ¢ HaKa3aHHBIMU JOMYCKaMH
[IpuGopsI KOHTPOIS U peryaupoBanus texuoio- | 1.1.9; 1.2.17;
['OCT P 52931-2008 ruyeckux npoieccon. O0mue Texuudyeckue yciuo- | 1.2.18; 1.2.21;
BUS 1.7.1
DIIeKTpo0OOpyI0BaHUE IJISI B3PHIBOOMACHBIX Ta-
} 30BBIX CpeJl. DIEKTPOYCTAHOBKH BO B3PHIBOOMAC-
'OCT P 52350.14-2006 HbIX 30Hax (KpoMeé TOJ3eMHBIX BBIPAOOTOK). 2.4.8
Yactp 14
Tepmonapsl. Yacte 3: YIMHUTEIbHBIE U KOM-
MDK 60584-3(1989) neHcaluoHHele kabemu. Jomycku u cucrtema | 1.6.1

HJICHTUQUKaIUH
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Hpuioxenne A — Ilpogoskenune

O06o3HaueHue T0Ky-
MEHTa

HaumenoBanue nokymeHnra

Howmep paznena,
MyHKTA, PUIIO-
KEHHS B KOTOPOM
JlaHa CChLIKa

MaTepI/IaJIBI KCPpaMUUCCKHEC U CTCKIIIHHBIC 3JICKTPOU30-

MDOK 60672-1(1995) | nsunonnsie. Texauueckue ycimoBus. Yacts 1: Omnpene- | 1.2.14.8
JICHUS U KJIACCU(PUKAIHS
MaTepI/IaJ'IBI KEpaMHUYCCKNE U CTCKIITHHBIC DJICKTPOU30-
MD3K 60672-3(1997) | nssumonnsie. Yactp 3. TexHudeckue ycinoBus Ha otaensb- | 1.2.14.8
HBIC MaTCpHaJibl
«larunku remneparypst TIIIIT, TIIPT, TIIBP, TIIIT
MII 62293-15 Ex, TTIPT Ex. Meronuka noBepKu», yTBEpKACHHOMY 3.3.1:34.2.1
OI'VII «BHUMMCy, 04.06.2015r.
IT35I0 [IpaBun TGXHI:IquKOﬁ 9KCIUTyaTallH EKTPOYCTAHOBOK | 5 4 4
norpedurenen
I1y9 [TpaBusia ycTpoiicTBa AIEKTPOYCTAHOBOK 1.16;24.1
TP TC 012/2011 O 6e3omacHocTy 000pyAOBaHUs U1 pabOTHI BO B3PHI- BBOI[.Ha}I 4acTh,
BOOMNACHBIX CpeIax 1.12;244
TV 4211-005- Jatunxu Temneparypsr TIIIT, TITPT, TIIBP, TIIIT ]13205‘;32",‘ 216
10854341-2015 Ex, TIIPT Ex. Texuuueckue ycnoBus 5' 1' e
ASTM A312/ Standard Specification for Seamless, Welded, and Heav- 12148
A312M - 12a ily Cold Worked Austenitic Stainless Steel Pipes T
ASTM Standard Specification for Seamless Stainless Steel Me- 12148
A511/A511M - 12 chanical Tubing T
Standard Specification for Seamless Nickel and Nickel
ASTMB163 - 1lel Alloy Condenser and Heat-Exchanger Tubes 12148
Standard Specification for Nickel-Chromium-Iron Al-
loys (UNS N06600, N06601, N06603, N06690,
N06693, N06025, N06045, and N06696),* Nickel-
ASTM B166 - 11 Chromium-Cobalt-Molybdenum Alloy (UNS N06617), 12148
and Nickel-Iron-Chromium-Tungsten Alloy (UNS
N06674) Rod, Bar, and Wire
Standard Specification for Nickel-Chromium-Iron Al-
loys (UNS N06600, N06601, N06603, N06690,
N06693, N06025, N06045, and N06696),* Nickel-
ASTM B167 - 11 Chromium-Cobalt-Molybdenum Alloy (UNS N06617), | 1.2.14.8
and Nickel-Iron-Chromium-Tungsten Alloy (UNS
N06674) Seamless Pipe and tube intended for general
corrosion resistant and heat resistant applications
ASTM CrangaptHble QyHKUIUU U TaOIHUIIBI TEPMOIIEKTPOIBU- 121
E230/E230M-11el | sxymieid cuJIbl Ui CTaHAAPTHBIX TepMonap o
TunoBsie TeXHUYECKHE TPEOOBAHUS JJI TEPMOTIAp U
ASTM E 2181/E TEPMOIIAPHOT0 Kabest ¢ INIOTHOM MUHEPaIbHOM U301~ 12102236
2181M-06 [AEH, B METAJUTMIECKON 000JI0UKE, C TEPMODJICKTPO- e e
JaMu U3 6nar0p0;[H1>1x METaJlJIOB.
ASTM
E1129/E1129M - Standard Specification for Thermocouple Connectors 2.3.8
08el
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IMpuaoxenne b

Cgenenusi 00 MCNO0JIb30BAHHBIX H300pPeTEHUSIX

Homep ma- | [Ipuopurer/ | eiicTBuTe-
HaumenoBanue TEHTA 3apErucTpu- | JICH 10
poBaH
MN30OBPETEHUA
IMTatenT Ha u306peTeHne «Crnocob KOHTPOJISA KauecTBa pabo- Ne 2093926 | 16.04.1996 /| 16.04.2016
9eTro CIas TEPMOIJICKTPHIECCKOT0 IIpeoOpa3oBaTeIsN 20.10.1997
[NaTent Ha u3o0Operenue «Crnocod moBepku TexHUueckux Tep- | Ne 2194257 | 18.12.2001/ | 18.12.2021
MODJIEKTPHUYECKUX MTpeodpa3zoBaremneiin» 10.12.2002
[Marent Ha m300perenne «Crnocob Ge3neMoHTaxHOH oleHkH | Ne 2262087 | 01.06.2004/ | 01.06.2024
JIOCTOBEPHOCTH TIOKa3aHUH TEPMOAJIEKTPUUECKOTO MPeodpaso- 10.10.2005
BaTeIs»
ITaTenT Ha U300peTeHne «Y CTPOKCTBO TS IPOBEPKH Kade- Ne 2274838 | 27.10.2004/ | 27.10.2024
CTBa COCAMHEHUS JICKTPOAOB B paboyeM cliae TePMOIJICKTPH- 20.04.2006
YEeCKOT0 MPeodpa3oBaTels
IMatenT Ha M306peTeHne «Crnocob KOHTpoIst JoctoBepHocTH | Ne 2325622 | 22.03.2007/ | 22.03.2027
MOKa3aHUH TePMOAJICKTPUIECKOr0 Ipeodpa3oBartesisi B Mpo- 27.05.2008
ecce ero akcruryaranuny (MU 3091-2007)
IMatenT Ha n306peTenue «IIpeobpaszoparens TepModnekTpuie- | Ne 2403540 | 14.10.2009/ | 14.10.2029
CKUH (BapWaHTHI), TEPMOTAPHBIA KaOelb I M3TOTOBICHUS 10.11.2010
peo0pa3oBaTelis TEPMOIJICKTPHYCSCKOTO 0 IEPBOMY BapH-
aHTy, COCO0 OMpeeneHus] HeOOXOTUMOCTH MPOBEICHHUS T10-
BEPKH MJIH KATUOPOBKH TEPMOIIEKTPHIECKOTO Ipeodpa3oBa-
TENSD)
MMOJIE3HBIE MOJAEJIN

CBuJIeTeNECTBO Ha TIOJIe3HY0 Mojienb «[Ipeodpa3oBarens Ne 11392 13.04.1999/ | 13.04.2007
tepmoanektpuaeckuid» (TIIIT, TIIPT 01.20) 16.09.1999
[MaTteHT Ha none3Hyr MoJienb «IIpeobpazoBaresb TepMOIIICK- Ne 94700 16.02.2010/ | 16.02.2020
tpuueckuit» (TIIIT, TIIPT 22.06 u 22.21) 27.05.2010
[NaTent Ha mose3nyro Moxeib «lIpeoOpazoBarens TepModiek-| No 90898 15.10.2009/| 15.10.2019
TPUUYECKUH (BapUAHTHI), TEPMOTIAPHBINA KaOeIb Il U3rOTOBIIE- 20.01.2010
HUS TTPeodpa3oBaTess TEPMOIIEKTPUIECKOTO MO TIEPBOMY Ba-
PHAHTY
[MTatenT Ha mose3Hyo mMoaeib «Tepmoaekrpuueckuii mpeod-| Ne 113613 | 25.10.2011/| 25.10.2021
pazoBatensy (TIIIT, TIIPT 01.25, 01.26) 20.02.2012
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IIpuaoxenne B

HcnosHeHns1 1ATYMKOB TeMIIEPATYPHI M0 CIOCO0Y MOAKII0YE-

HUS K BHEIIHe I/I3MepI/ITe.TI]>HOI7I Henu

Ta6nuua B.1 — Pa3zpemsl

O0o3HaueHue

0€e3 KOMIIEHCAlU-

C KOMIICHCAIIMOH-

Onucanue

OHHOT'O IIPOBO/IA | HBIM IMPOBOJIOM *
! [@jd—g
-002 -2XX 1 2 o— «BUJIKA» MUHH-Pa3beMa
© |0 g
] @00 )
-004 -4XX ®) ® [ «BUJIKa» CTaHAapT-pazbemMa

* —rae XX 0003HaYeHHEe KOMIIEHCAIMOHHOTO (YUIMHUTENIBHOT0) TTpoBoia 1o tadmuie /1.3

Tabnuua B.2 — KnemMMHBIE TOJIOBKH

O06o03Hauenue Onucanue
THIA KJIEMM-
7 IaMeTp Ka-
HOM T'OJIOBKU rabapuTHBIE pa3Mepbl MaTtepuai
oens, MM
HOJIUMEPHBIN
010 p 4-125
MaTepuan
HOJIMMEPHBIN
013 p 4-125
MaTepHa
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IMpuaoxenune B — npogoskenne

Ta6nuna B.2 — nponomxenue

O603HayeHNE Onucanue
THUIA KJIEMM-
7 JaMeTp
HOWU T'OJIOBKH rabapuTHBIE pa3Mepbl Marepuai
Kabess, MM
e
B L.
' ~
AJTIOMUHUEBBIN
14 4-125
CILIAB
ATFOMUHUEBBII
15 6,5 —14,0*
CILIAB
i '. .
T : AJTFOMUHUEBBIN
16 N 6,5 14,0%
= CIUTaB
17 ATFOMUHUEBBII
CILIAB
o *
= 6,5—-14,0
HEP>KaBEIOLIAs
17S p 11
CTaIb

* — Omnpenensercs yCTaHOBJIECHHBIM KaOEIbHBIM BBOJIOM
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IMpuaoxenune B — npogoskenne

Ta6nuna B.2 — nponomxenue

O603HayeHNE Onucanue
THUITA KJIEMM-
7 JMaMeTp Ka-
HOMU T'OJIOBKU rabapuTHBIE pa3Mephl Marepual
0ensa, MM
18 ATIOMUHUEBBIN
CILIaB
v
D
6,5-14,0*
HepyKaBerIas
18S p 111,
cTajb
19 AITFOMHHUEBBIN
- CIUIaB
—
T
6,5-14,0*
Hep KaBemasn
19S p juit
cTajb
AITFOMHUHUEBBIN
20 4-125
CIUIaB
AITFOMHHUEBBIN
21 4125
CIUIaB

* OHpe,Z[G.H}IGTCH YCTaHOBJICHHBIM KaOeIbHBIM BBOJOM
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IMpuaoxenune B — npogoskenne

Ta6nuna B.2 — nponomxenue

O06o3Hauenue
TUIA KJIEMM-

Onucaunue

Ny JIMaMeTp Ka-
HOMU T'OJIOBKU rabapuTHBIE pa3Mephl Marepual
0ensa, MM
ATIOMUHUEBBIN
22 4-125
CILIaB
AITFOMHHUEBBIN
23 4-125
CIUIaB
AITFOMHUHUEBBIN
24 4-125
CIUIaB
AJTFOMHUHUEBBIN
25 4125
CIUIaB
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IMpuaoxenune B — npogoskenne

Ta6nuna B.2 — nponomxenue

O603HayeHue Onucanue
THUITA KJIEMM-
7 JMaMeTp Ka-
HOMU T'OJIOBKU rabapuTHBIE pa3Mephl Marepual
0ensa, MM
3 AITFOMHHUEBBIN
26 ™~ 4-125
CIUIaB
HeprKaBeromnas
27 p it 4-125
CcTalb
AJTFOMHUHHUEBBIN
28 4-125
CIUIaB
AJTFOMHUHUEBBIN
29 4-125
CIUIaB
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IMpuaoxenune B — npogoskenne

Ta6nuna B.2 — nponomxenue

O06o3Hauenue Onucanue
THUIIA KJIEMM-
N JTUaMeTp Ka-
HOH T'OJIOBKH rabapuTHBIE pa3Mephl MaTepual
0ensa, MM
= ’ 2z z
! A
% onpenens-
N o . | eTcs ycra-
H - + N - - ) AJTFOMUHUEBBIN
44 7’0 = ~ HOBJICHHBIM
- - CIUIAB
, Ka0eIbHBIM
’ BBOJOM
OTKPbIBATb ,-"‘: I
TKMIOYMB OT O I —
90 70
er——®
——% 5
fra B |
((\:‘ﬂ//; |
’ ompenens-
+ . |eTcs yera-
*—*f*f][f*f***ﬁ +4-— 4 S | amroMuHMEBBII y
45 124 = HOBJIEHHBIM
; CIUIaB
] Ka0eIbHBIM
| L/
OTKPRIBATE ] BBOJIOM
TKNIOYNB OT CET! !
7 | 1S o
G | D | -
/AN\7) —4| 1 V]
N/ l — )
152 =2
83

Ta6nuna B.3 — KomneHncanuonusie (yUTMHATEIBHBIC) TIPOBO/IA

Haue-
063134 e'i ¢ Onncanne
50 — M30JIAIHSI TPOBOHUKOB U HapyKHasi 000JI04Ka U3 CHIIMKOHOBOW pe3UHbI / BHYT-
PEHHUIA DKpaH U3 AIFOMOIIOIMICTEPHON TUICHKH
60 — M30JIAIHSI TPOBOJHUKOB U HapykKHasi 000J104Ka U3 Gproporiacta / BHyTpeHHUN
9KpaH U3 ATFOMOIIOIHICTEPHON TUICHKH
80 — MPOBOJI B HEP)KABEIOILIEM METANIOPYKaBe

47




?J 000 «IIK «TECEM»

P 4211-005-10854341-2015

Hpuiaoxenune I'

Pdusznyeckne cBOicTBa MaTepHuaJIoB KEPAMUYIECCKUX 3AIlIUTHBIX Y€XJI0B

VcnoBHOe 0003HaUEeHUE MaTepHrajia 3allluTHOI'O 4€XJjia

K799 K795 Ks10 Ks30 Kkg9 Kkoo
Mot e OCT 20015, | T | P o
MDK 60672 oM POHA
KPEMHHUSI KPEMHHUSI
C799 | C795 | C610 | C530 RSiC SiSiC
1600 (B okuciu-
Maxe. Temmeparypa 1800 | 1600 | 1500 | 1350 | "CUbHOl cpeac) 1350
npumeHenus, °C 2000 (B uHepT-
HOU aTMocdepe)
Conepxkanne Al203, % 99,7 >95 |50-65|72-74 - -
Conepsxannue SiC, % - - - - 99 88 -92
Conepxanue cBOOOI- i i i i i
Horo Si, % 0.1 6-12
[T10THOCTS, T/cM® 39 38 28 2.4 2,7 3,1
Boponornoiienue, % <0,2* | <0,2* | <04* 9 5 <0,1*
I 80-100 (20°C) 240-280 (20°C)
mpr;%e: Kfﬁ‘;‘*ocm TP 250 | 200 | 120 | 45
’ 90-100 (1300°C) | 250-300 (1300°C)
Monyste ynpyroctd, 300 | 280 | 110 | 60 280 370
I'Tla
KTP,
K-1x10 (20-1000°C) 8,5 7.4 55 5,7 4,5 4,5
TermonpoBoIHOCTS, i i i
Br/(w-K) 19-30(16-28| 2-6 1,4 35 100
o MPEBOCXOIHO XOPOIIO JIEPIKHUT
Tepmoynap, AT, °C 150 140 150 350 | mepxkuT Tepmo- TepMOyIa
ynap proYAP

* — Ta30MIOTHAs KepaMUKa
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Hpnioxenne [{

PeKOMeHIIaIII/II/I K IPUMECHCHHI0O MATEPHUAJTOB KEPAMHUYCCKUX 3AIIUTHBIX Y€XJ10B

VYcioBHOE 0003HaYeE-
HUE MaTepHualia 3aiuT-

HOI'0 4exJia

MakcumansHas
TeMIiepaTypa
npumeHenusi, °C

VYcnoBus SKCIUTyaTauu
(1O TaHHBIM POU3BOAUTEIIS)

K799

1800

BricokoTeMiiepaTypHbIe ra3oBble cpeabl. I'a3oBbie
Cpelibl B IPUCYTCTBUU NIAPOB ILETI0Y€EH, BOJOPOIa U
JIPYTUX BOCCTAHOBUTEINIBHBIX I'a30B. PacIuiaBel CTEKOIL.
Bpicokasi MexaHu4ecKasi IPOYHOCTb.

K795

1600

BLICOKOTCMHepaTypHBIe T'a30BbBIC CPCALI. I'azoBbIC
Cpeabl B IPUCYTCTBUU I1APOB menoueit. PacrnaBel
cTekoi1. Beicokas MexaHmdeckas IIPOYHOCTDH

Ke10

1500

["a3oBbIe cpefbl, KpoMe MapoB Iienoueit U mapoB GTo-
PUCTOBOIOPOIHOM (TIJIABUKOBO¥ ) KUCIOTHI. Bo3nei-
CTBHUE OTKPBITOTO TUIAMEHHU.

[MazomoTHas kepamuka

Kxko9

1600

BricokoTeMiiepaTypHbIE ra30BbI€ CPEbI, TPUCYT-
CTBUE a0pa3uBHBIX YACTUIl. XUMHYECKU arpEeCCUBHbBIC
Cpenbl: CUIIbHBIE KUCIIOTHI, paciljiaBbl menouen. Pac-
IJIaBbI LIBETHBIX METAJUIOB: OJIOBO, CBUHEII, LINHK,
amomuHui. [IpeBocxoqHO aepkuT Tepmoynap. Brico-
Kasi MEXaHU4Y€eCKas MPOYHOCTb.

Ks3o

1600

JIroOble ra3oBble CpeJibl, IPU YCIOBUU KOMIUIEKTALIUU
BHYTPEHHUM T'a30IJIOTHRIM yeXxjioM. [IpeBocxoiHO
JIEPKUT TEpPMOYLap.

[Topucras kepamuka

Koo

1350

BricokoTeMmieparypHble ra3oBbie cpeabl. Mckirouun-
TeJIbHAsl CTOMKOCTh B OKHCIIMTENBHBIX cpenax. Bos-
neiicTBre a0pa3suBHBIX YaCTUIl. XUMHUECKU arpecCuB-
HBIE CPEJbl: CUIBHBIE KHCIIOTHI, PACIUIaBbl MIEJIOYECH.
PacnaBel IBETHBIX METAJJIOB: OJIOBO, CBUHEI, IIMHK,
amoMuHui. Beicokast MexaHnyeckasi IpOYHOCTh U U3-
HOCOCTOMKOCTB.
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IMpuaoxenne E

I tyuep nepeasuxkuoii FOHKK 031

DI

2\ PO

— L -
Pa3zmepsbr, Mm
O0o3HaueHne
L | D D1 d S S1
FOHKK 031.33-20 73 24 M33x2 M33x2 21,0 41 36
FOHKK 031.27-20 69 20 M27x2 M33x2 21,0 41 36
FOHKX 031.27-10 50 20 M27x2 M20x1,5 10,5 32 22
FOHKX 031.20-10 49 16 M20x1,5 M20x1,5 10,5 27 22
FOHKX 031.20-8 46 16 M20x1,5 M20x1,5 8,5 27 22
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IMpuanoxenne K

djanen MOHTAKHbIH nepeasu:xnoil FOHKK 030

Do

b

Puc. JK.1 — FOHKK 030-01.DN.PN —d

(Tumopasmepsi uanna — no F'OCT 12821-80,

ASME B 16.5-2003; wiu DIN EN1092-1)

100

a115
2150

213,

Puc. .2 — TOHKK 030-00.50.25-30(32)

Tunopas-
Pazmepsl, MM Mep KOJIbLa
O06o3Hauenne caJlbHUKO- | Puc.
d D D1 dl n b BOro
KIr'H-I'-B
FOHK2K 030-00.50.25-30 30 150 115 13 4 10 40x30x5
2
FOHK2K 030-00.50.25-32 32 150 115 13 4 10 42x32x5
FOHKOK 030-XX.DN.PN-10 | 10 | 90 (min) 20x10x5
FOHKK 030-XX.DN.PN-20 | 20 {120 (min)| PN w3 pana: 1; 2.5,6; 10, 162511 30x20x5
40; 63 krc/cm
FOHKX 030-XX.DN.PN-27 | 27 |130 (min) 37x27x5 1
) DN wu3 psna: 20; 25; 32; 40; 50;
FOHKOK 030-XX.DN.PN-30 | 30 |130 (min) 65: 80 MM 40x30x5
FOHKX 030-XX.DN.PN-32 | 32 |130 (min) 42x32x5
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Hpuioxenne U

CxeMbl BHEIIHUX U3MEPUTEIbHBIX 1enei

| Hzorepmuueckas
| JIaHKa

T % —+
< o[

V cJ
—
Breninue / \\[/

KOHTAaKThbl
H3MEPHTEIBHOI'O H3McpHTCITBHBIH
npubopa 7 T'q npuo0op

(e}

Puc. 1.1 — Cxema u3MepeHus CUrHajia TepMonapbl C KOMIIEHCAUEH TeMIiepaTypbl
XOJIOJHOTO cIiast

[IK
HART
MoJaemM
Jarauk remieparypsi ¢
H3MEPHTECIbHBIM Hcerounnk
npeobpasopareaeM HOCTOSHHOTO
HAlPSAKCHHSA
8..35 B
RH
250 Q<R u<l1100 £2

Puc. 1.2 — Cxema MOJIKITIOYEHUS TaTINKOB TEMITEPATYPBI
C U3MEpUTEIBHBIM NpeodpazoBaTeIeM

Ilpumeuanue — B Kaxk10M KOHKPETHOM CJIy4ae CXeMa BHEIIHUX COCAVHEHUN NIEPBUYHBIX 1aT-
YUKOB TEMIIEPATYPhI ONPEAEISETCS TUTIOM BTOPUYHOTO H3MEPUTEIBHOTO IPUOOPA M COACPIKUTCS B IKC-

TUTyaTallMOHHOMN TOKyMEHTAllUU BTOPUYHOTO U3MEPUTENILHOTO Iiprubopa.
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Hpuioxenne K

IIporpamMupoBaHue u3MepuTeIbLHBIX peodpa3oBarteieii PR electronics A/S

[TporpammupoBaHKe H3MEPHUTEILHBIX TIpeoOpa3oBateneit PR electronics A/S moxHo ocyie-
CTBHUTD ABYMS CIIOCOOAMH:

- ipu oMoy uHTepdeiica oomera ganabsivMu Loop Link u kondurypanunonnoro 110 PReset PC;

- npu nomom HART-moznema u korndurypanunonnoro 110 PReset PC.

3AIIPELIJAETCA UCIIOJIP30OBATH Loop Link /151 CBA3U C MOOYVIIAIMHU PR, YCTA-
HOBJIEHHBIMH BO B3PhIBOOIIACHOM 30HE.

1 3arpy3ka MHHIMBHAYAJIbHON CTATHYECKOI XapaKTePUCTUKH MEPBUYHOIO NpeodpazoBaTess
1.1 lMoaxnrounTth U3MepUTENbHBIN npeodpazobarens (naiee UIT) k I[IK. Cxembl coennnenunit

npencrasiensl Ha puc.K.1 u K.2.

MpuemHoe
OTKA. obopyaoeaHue
BT s 77
- =N / _
= Mentbin
\\@ﬁff_%f I\XA Y / / l Bxond
< 3 it 4
-] YepHbii vl = 3eneHblin
\\n = .3//
By
PRetop 53 ## p

| |
LWTekepHoe

coeuHeHWne
COM &

LoopLink
R I |

.
1=l

*MNogcoegUHeHbI TONBKO NP
nporpammupoeaHum on-line.

Puc. K.1 — Cxema coennHeHuit nuatepdeiica oomena nanubeivu Loop Link
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O6opygoeaHne
npuema

D+Vnma HUA

. \ Bxog

Ruarpyskn >250€,<1100Q

HART - Moaem

1.2 OtkpsiTh 11O Preset PC
1.3 B nieBom okHe «PR electronicsy» Beiopars tun UIT, Hanpumep — «5335».

Haxarb «Receivey, uro6sl Beirpy3uTh napamerpst ¢ UIT na ITK:

PReset Tesey - [MoMame]

Eile Edit “ew Tools Help
s A A= T

PR electronics

General | [t I Dutputl Dptiu:unsl Recelve

|dentification:

I ame

Senal Murmber
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Haxats «YES»:

Overwrite Configuration on PC ? Yes

2) o |

Haxars «OK»:

Configuration received successfully!

\l‘)

Details>> |

Bo Brnanke «Generaly nosisutcs tun UI1, cepuiinbiit Homep UII.

catb HOMep «Tag Numbery:

[Tpu HeoOxoaMMOCTH 3amH-

1.4 OTkpbITh BKIIAAKY «INput».

1.4.1 Beibpars u3 coucka «Type» — «Thermocoupley.

Gereral ||nput I Dutputl Dptionsl
Identification:
Mame 5334
Serial Murmber a
Tag Mumber
Protocal LoopLink.
Date 20¢es2014

1.4.2 B obonactu «Generaly u3 ciincka «Type» Beiopats « Thermocouple(Custom)y:

2335

General  Input I Dutputl Dptionsl

Type
I Thermocoupls ;I
General

Type: Thermocouple K [-180...1372°C) ;I Temp. unit; ICeIcius 'I

Themocouple E
Thermocouple J
Thermocouple K [-180...1372°C) —1 FResponse Time: I 1 =
Themocouple L
Themocouple M

Caold Junctiof Thermocouple R hd

Iy
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1.5 OtkpsiTh BKIanKy «Optionsy.

1.5.1 Beibpars «Linearizationy» — «Polynomial» u nHaxats «Specify»:

5335

Generall Input I Output  Options |

Linearization

Palypormial

Specify |
i |

Pracess Calibration

Analog Input B0 I 0 °c Analog Input (1) I 600 °C
Analog Output ED]:I 4 md Analog Dutput [Y'I]:I 20 mé Calibrate |

H&RT
Descriptor: I FEinal dzepd:
Message: I Falling Address:

b

Protect | Loop Test

1.5.2 B nosiBuBIIEMCS OKHE, B KOJIOHKE «Elements» HeoOxomumo BBIOpaTh KOINYECTBO HHTEPBA-

708 (ot 21 1o 60).

[o pe3ynbpTaTam rpagyHpOBKH NEPBUYHOTO MPEOOPA30BATENSI PACCUUTHIBAETCS TAOIHUIIA 3aBUCH-
MOCTH TEMIIEpaTyphl OT CUTHAJIA TEPMORJIEKTPUUYECKOr0 ITpeodpazoBaresns. Tabauiia 3anoIHsIeTcs ¢ ma-
rom ot 7 110 25 °C, npu 3TOM Anana3oH npeoOpa3oBaHus cienyeT pa3OuTh He MeHee yeM Ha 20 paBHBIX
MHTEPBAIOB. B KOIOHKY X BBOJSATCS 3HAUEHHs CUTHAJA MEPBUYHOTO MpeoOpas3oBaTelnsi B MKB, B Ko-

JOoHKY Y — 3HaueHue temreparypsl B °C.

Custom Elements: |32 =] Lt I =l iew data |
Linearization Graph mode; 33 - 'l Back to Configuration |

3 Polynomial

3
599 99 an

549 9942
4

4
499 99 45

449 9947

399 99(e;

349 99152
5

Linearization table incomplete

Celcius [*C]

293 99y —‘
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1.5.3 Haxars «Back to Configuration»

1.5.4 Bepuytbes Ha BKiaaky «Input». B obmactu «Input Temperature» BBecTH 3Ha4YeHHs AUaIia-
30Ha U3MEPEHUSI:

0% — coOTBETCTBYET HAYAJIbHOMY 3HAYCHHIO Hara3oHa U3MEPEHHUS;

100% — coOTBETCTBYET KOHEYHOMY 3HAUCHHIO THAITa30HA H3MECPCHHS.

1.5.5 B o6mactu «Cold Junction Compensationy Beiopats «Int. CJCy:

| 5335 Tesey

General  Input |Output| Optionsl

Type
-

General

Type: ITheiTnocoupIe{Custom]{D...GDD‘C) ;I Temp. unit: ICelcius vI
— Input Temperature

0% | 0 T
100% | 600 -C

d Junction Compensation

Besponse Time: I 1 s

Co

— Type
* Int. CJC

 Ed.CJC /Pt 100

" Bd. CIC/ Ni 100
" Constant CJC

1.6 OTkpoITh BKIIAAKY «Outputy.

1.6.1 Ha Bkmaake B oomactu «Generaly BiOpath:

- m3 crimcka «Outputy — «4....20 mAy;

- u3 crmcka «Limits»y — «Namur NE 43»;

1.6.2 B o6mactu «Sensor Error Action» (Shorted) ycranosuts «Namur NE43 Downscale» — 3.5 mA.

B o6actu «Sensor Error Actiony (brocken) ycranosuts «Namur NE43 Upscaley — 23 mA.

5335 Tesey

Genelall Input  Output I Dptionsl

Type

Current

General

— Dutput
4..20mh =l ox [ T m
1002 I 20
r— Limnik
Mamur NE 43 | Low | 5 ma
High | 205 ma
Sensor Ermor Action
— Sensor Ermor Action [(Shorted)] ———————— Sensor Emar Action [broken]
Marur NE 43 Diownzcale LI INamul ME 43 Upzcale LI
Walle: |—35 e W alle: |—23 mé,
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1.7 Jlns 3arpy3ku yctaHoBJIeHHBIX mapameTpoB B UIT Haxats «Transmity u « YES»:

PReset Tesey - [NoName]*

File Edit Yiew Tools Help

|

PR electronics

=3 5334 Tesey
-0 5335 Tesey

5337 Tesey

General] Input  Qutput | W 1nformation Transmlt =

Type

I Current

General

— Output

|4.4.2IJ mé,

x|

Ovenwrite the device Configuration ? Yes

INamurNE 43

"L'"“'st._!l N°|

Haxare «OK»:

File Edit View Tools Help

E-2 = REAR= A N -

PR electronics
e 5334 Tesey
-3 5335 Tesey

-1 5337 Tesey

Genel | ot Ot |0

Type

I Current

General

— Dutput

x|

|4...20 mé
~Limits———————— \i)

Configuration transmitted successfully to the Device.

INamur NE 43 Details>> I
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2 Hacrpoiika BbIX01HOr0 TOKOBOTro curnajga T ¢ u3MepuTeIbHbIM NIpeodpa3oBaTeieM

(001Mii cABUT CUTHAJIA)

2.1 CobOpath m3mepuTtenbHyto cxemy (cm. puc. K.1, K.2).

2.2 Otkpsits 10 Preset PC.

2.3 B neBom okne «PR electronics» Beiopars moaudukaruio UI1. Haxxars «Receivey, utoObl BbI-

rpy3uth napamerpsi ¢ UIT ua IIK (cm. 1. 1.3).

2.4 OtkpeiTh BKIAAKY «Outputy. Beiopats B mosne «Output» u3 crincka «Specifyy.

Beectu 3nauenus 0 % u 100 % nuanazona uamepeHus B MA, C y4e€TOM BEJIIMYHHBI CJIBUTA!

Generall Input  Output IDptionsI

Type

IEurrent j
General
— Output
Specity | iz | 43
Fixed 1003 |—2EI3 ey
(420 md I
20...4 ma, |
ISpecif_l,J j Lowy I 38 g
Hah | 205 ma

Senzar Errar Action

— Senzor Emor Action [Shorted)

Sensor Emmor Action [broken)

Mamur ME 43 Downzcale j

Walue: I 35 mA

INamur ME 43 Upszcale j

WValue: I 23 ma

2.5 Haxxumaem «Transmit», 4ro0sl 3arpy3uTh yctaHoBiIeHHbBIC TapameTpsl B UIT (cMm. . 1.7).
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IMpuaoxenne JI

PaspemnTenLHme AOKYMEHTbBI

PENEPAJIBHOE AFEHTCTBO
MO TEXHUYECKOMY PErYIIMPOBAHUIO N METPOJTOT N

CBUAETE/JIBCTBO

06 yTBEpXAEHWUM TUNa CPEACTB U3MepeHUun

RU.C.32.004.A Ne 60526

Cpok geicteus go 18 HosaGpsa 2020 r.

HAUMEHOBAHUE TUITA CPEJICTB U3MEPEHUI
Hatuukun Temnepatypsel TNNT, TI"IPT, TnBP, TNNT Ex, TAOPT Ex

WU3rOTOBUTEJIb
O6uwecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTLIO "Mpoun3BoAcTBEHHAA KOMNaHUA
"TECEW" (000 "MK "TECEN"), r. 06Hm|cx, Kanyxckas o6n.

PETMCTPALIMOHHBIN Ne 6229315

JIOKYMEHT HA TTOBEPKY
MI 62293-15

HUHTEPBAJI MEXIY HOBEPKAMH 2 ro.qa - ana THAMNOT c TemMnepatypou
npumMexenus ot 0 go 1100 °C, ans TnPT c Temnepa'rypou npumeHeHus ot 600 go
1200 °C; 1 rog - ana TNNT ¢ Temneparypoit npumeHeHus cebiwe 1100 go 1300
°C, ana TNPT c Temnepatypoi npumeHeHus cBbiwe 1200 ao 1600 °C; ans
ocTanbHbIX 4aTYMKOB - NepBMYHaA NOBEPKa A0 BBOAA B 3KCNnyaTauuio

Tl CpefcTB H3MEpEHMit YTBEXKICH MpHuKa3oM (DenepalbHOr0 areHTCTBa 110
TEXHHYECKOMY PEryJIHpPOBAHHIO H METPOJIOrHy oT 18 HoAbpsa 2015 r. No 1398

Onucanue THIA CPEJACTB H3MepeHUi ABIACTCS OGSIJIBHBIM HPUIOKEHHEM
K HACTOSIIIIEMY CBH/IETEIHCTBY. S TEpe
3amecrtutens PykoBourens : A 170 C.C.I'ony6eB
®ejiepalibHOrO areHTCTBa BN

Cepusa CU
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