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1. BBEOEHUE

1.1. PykoBOACTBO MO 3KCnnyaTaunm COAEPXUT CBEAEHUS O KOHCTPYKLUMK,
npuHUMne AeNCTBUS, XapakTepucTukax TepmonpeobpasoBatenen yHUBep-
canbHbIx TITY 0304/M1-H, TIY 0304/M1-P 1 ykasaHus, Heobxoaumble ans
npasunbHOM 1 6e3onacHon akcnnyartalmm TepmonpeobpasoBaTenei.

2. OMUCAHUE N PABOTA

2.1. HasHayeHue n3penun

2.1.1. Tepmonpeo6pasoBatenu yHusepcanbHble TIY 0304/M1-H, TNY
0304/M1-P (nanee — Tepmonpeobpa3soBaTenu) npegHasHadeHbl ans name-
peHns 1 HenpepbIBHOro NpeobpasoBaHns TemnepaTypbl TBEPObIX, XKUOKKMX,
razoobpasHbIX M CbiMyYnX BELLECTB B YHUDULMPOBAHHBIN BbIXOAHOW CUrHAn
NocTosiHHOro Toka 4-20 MA n (nnu) B umdpoBon curHan Ha 6asze HART-
npoTokona.

TepmonpeobpasoBaTenu NPUMEHSIOTCH B Pa3MNMYHbIX TEXHONOMMYECKUX
npoueccax B MPOMbILLIIEHHOCTU N SHEPreTUKE.

2.1.2. B coctas TepmonpeobpasoBatenemn BXo4sT:

—NepBWYHbIN NpeobpasoBaTens:

— TepmonpeobpasoBatenu conpoTtusnexus (TC) no NOCT 6651-2009

unu

— npeobpasoBartenu TepmoanekTpuyeckue (TIM) no FTOCT 6616-94;

—npeobpasosatenb nameputensHbin Tuna UM 0304/M1-H.

Tepmonpeobpasoeatenn TIMY 0304/M1-H wuarotaeBnuBatoTcs B Buae
eguHon KoHcTpykuun, TMY 0304/M1-H (¢ wHgekcom 3akasa C), TIY
0304/M1-P moryT nsrotaBnmeatbcs 6e3 UMM, a Takke MoryT ObITb NpeacTas-
neHbl 0TAeNbHBIMU, COeANHEHHBIMU Mexay cobon anemeHTamu — MM n UMT.

2.1.3. Tepmonpeobpa3zoBaTenu BbiMycKaloTCs B CrieayLnX UCMOSHe-
HUSIX:

— 06LLENPOMBILLSIEHHOE;

—aToMHoe (MOBbILLEHHOW HAOEXHOCTN) AN 3KCnfyaTauum Ha obbekTax

AC n obbekToB ssgepHoro TonnueHoro uukna (OATL);

— B3pbIBO3ALYULLEHHOE C BUAOM B3pPbIBO3ALLMWTLI:

— «uckpobesonacHas anekTpuyeckas uenb «iy;

— «B3pbIBOHENPOHULaemasi obonoyka «dy»;

— MOPCKOE M pevHOoe UCMOSIHEHME A1A SKCnyaTaumMm B MaMHHOM M Apy-
MX 3aKpbITbIX MOMELLEHNSX CYA0B, aTOMHbIX CyA0B 1 NIaBy4ux COOpy-
YKEHU, nnaBy4Ynx OypoBbIX YCTAHOBOK M MOPCKMX CTALMOHAPHLIX Nnart-
dopm — TIMYy 0304/M1-H OM, TIy 0304A/M1-H OM, TNy
0304AExd/M1-H OM.

2.1.4. BapbiBob6esonacHble TIY 0304Ex/M1-H npegHasHayeHbl Ans npu-

MEHEHMS1 BO B3PbIBOOMACHbIX 30HAX, COOTBETCTBYIOT TpeboBaHusm TP TC
012/2011, TOCT 31610.0-2019 (IEC 60079-0:2017), TOCT 31610-11-2014



(IEC 60079-11:2011), meloT BMA B3PbIBO3aLUUTLI «MCKpobe3onacHas anek-
Tpuyeckas Lenb «i» U MapKMPOBKY B3PbIBO3aLUUTI:

OExia lIAT6 Ga X, OExiallBT6 Ga X, OExiallC T6 Ga X;

OExiallAT5 Ga X, OExiallBT5 Ga X, OExiallC T5 Ga X;

OExiallAT4 Ga X, OExiallBT4 Ga X, OExiallC T4 Ga X;

OExiallAT3 Ga X, OExiallBT3 Ga X, OExiallC T3 Ga X;
OExiallAT2Ga X, OExiallBT2 Ga X, OExiallC T2 Ga X;

OExiallAT1 Ga X, OExiallBT1 Ga X, OExiallC T1 Ga X.

2.1.5. B3pbiBoGe3onacHble Tepmonpeobpasosatenu TIY 0304Exd/M1-H
npeaHasHayeHbl Ansi IPUMEHEHNs BO B3PbIBOOMACHbIX 30HAX, COOTBETCTBYIOT
TpeboBanusm TP TC 012/2011, TOCT 31610.0-2019 (IEC 60079-0:2017),
FOCT IEC 60079-1-2013, uMetoT BMA B3PbIBO3ALLUTLI «B3PLIBOHENPOHULAE-
Masi oboroyka «d» u MapKMpoBKY B3pbIBO3aLLMTHI:
1Exdb IIAT6 Gb X, 1Exdb1IBT6 Gb X, 1Exdb IIC T6 Gb X;
1Exdb IIAT5Gb X, 1ExdblIBT5Gb X, 1ExdblIC T5 Gb X;
1Exdb IIAT4 Gb X, 1Exdb1IBT4 Gb X, 1Exdb IIC T4 Gb X;
1Exdb IIAT3 Gb X, 1ExdbIIBT3 Gb X, 1Exdb IIC T3 Gb X;
1Exdb IIAT2 Gb X, 1Exdb1IBT2 Gb X, 1ExdbIIC T2 Gb X;
1Exdb IIAT1 Gb X, 1Exdb1lIBT1Gb X, 1ExdblIC T1 Gb X.

2.1.5.1 B3pbiBo6esonacHble TIY 0304Exdia/M3-H, TIY 0304Exdia/M3-P
cootBeTcTBYytOoT TP TC 012, TOCT 31610.0-2019 (IEC 60079-0:2017), TOCT
31610.11-2014 (IEC 60079-11:2011), TOCT IEC 60079-1-2013, nsrotaBnu-
BalOTCH C YKa3aHHbIMY Bbille BMAAMU B3PbIBO3ALLMTBI U1 MapKUPOBKOW B3pbl-
BO3aLLUThI

1Ex db ia [ia Ga] IIAT6 Gb X; 1Ex dbia[ia Ga] lIB T6 Gb X; 1Ex dbia[ia Ga] lIC T6 Gb X;
1Ex dbia [ia Ga] IA T5 Gb X; 1Ex dbia[ia Ga] IIB T5 Gb X; 1Ex dbia[ia Ga] IIC T5 Gb X;
1Ex dbiafia Ga] IAT4 Gb X; 1Exdbialia Ga]lIB T4 Gb X; 1Ex dbia[ia Ga] lIC T4 Gb X;
1Ex dbia[ia Ga] IAT3 Gb X; 1Exdbia[ia Ga]lIB T3 Gb X; 1Exdbia[ia Ga] lIC T3 Gb X;
1Ex dbia[ia Ga] IAT2 Gb X; 1Exdbia[ia Ga]lIB T2 Gb X; 1Exdbia[ia Ga] lIC T2 Gb X;
1ExdbiafiaGa]llIAT1 Gb X; 1Exdbialfia Ga]llBT1 Gb X; 1Ex dbia[ia Ga] lIC T1 Gb X.

2.1.6. B cootBetcTtBum ¢ FOCT 25804.1-83 TepmonpeobpasoBatenu TIY
0304A/M1-H oTHoCATCA:

- K KaTeropuu b - annapartypa HenpepbIBHOTO NPUMEHEHNS;

- kBuay | - annapaTypa, MMetoLLias ABa YPOBHS KavyecTBa OyHKLM-

OHWPOBaHMWSA: HOMUWHAIbHBIN YPOBEHb U OTKa3.

2.1.7. B cootBeTcTBUM ¢ TOCT 13384-93 TepmonpeobpasoBaTenu siBns-
toTCS:

—no 4yucrny npeobpasyembiX BXOOHbIX UM BbIXOAHbLIX CUTHANoOB — OAHOKa-

HanbHbIMU;

— MO 3aBUCMMOCTU BbIXOOHOrO CUrHamna ot BXOLHOIO — C IMHENWHON 3aBu-
CUMOCTbIO;

—MO CBA3WN MEeXAY BXOAHBbIMWU N BbIXOAHLIMU LiensaMu - 6e3 ranbBaHuye-
CKOM CBA3M 1 obecneyvmBaloT ranibBaHNYECKY pasBA3KYy 3MeKTPUYECKMX
Lenewn oT SNEKTPUYECKNX Lienen NCTOYHUKA NuTaHus, Lenen obpaboTku,
npeobpasoBaHus 1 perncTpauumn U3MepsaemMon Temneparypbl.

2.1.8. Tepmonpeobpa3zoBaTenu yCTONYMBbLI K KNMMaTU4YEeCKUM BO3LEN-

CTBWUSIM NPW 3KCNIyaTaunm B COOTBETCTBUM € Tabnuuen 2.1.



Tabnuua 2.1 — Knumatnyeckoe UcnornHeHne

Bug pynna

[rana3oH TemnepaTypbl

Kop sakasa WCIMONHEHUSI|UCTIONHEHNS MO OKPYKAIOLLIETO Mpumeyann

no MOCT [OCT P 52931+ A
15150-69 2008 BO3Jyxa Npu aKcnnyaraumm
t1070C3 oT muHyc 10 go nntoc 70 °C Basosoe

C3 NCMOSTHEeHNe
t2570C3 — oT MuHyc 25 go nntoc 70 °C
t5570C2 C2 oT MuHyc 55 go nntoc 70 °C
t557001 01 oT MuHyc 55 go nntoc 70 °C

Kpome
t2580T3 T oT MuHyc 25 go nntoc 80 °C MCMNOSNTHEHUS
«Ex»
t2570T3 oT MuHyc 25 go nntoc 70 °C
t2570YXN31 | YXJ1 3.1 oT MuHyc 25 go nntoc 70 °C
t6070YXI11 YXI 1 — oT MyHyc 60 go nntoc 70 °C
t50700M OM oT MuHyc 50 go nntoc 70 °C
t1050TB3 TB3 oT muHyc 10 go nntoc 50 °C
ans
t0550TB41 TB4.1 oT nntoc 5 go nntoc 50 °C MCMONTHEeHUs1
«A»

2.1.9. o yCcTON4MBOCTU K MEXaHUYECKNM BO3OENCTBUAM MPUW SKCMnyaTa-
uun TepMonpeobpasoBaTenm OTHOCATCA K rpynne ucnonHeHnsa M6 cornacHo
FOCT 17516.1-90.

2.1.10. B cootBetctBun ¢ FOCT 14254-2015 cTeneHb 3awuTbl OT nona-
naHung BHyTpb TIY 0304A/M1-H TBepabIx Ten, Nbinv 1 BoAbl NpuBeaeHa B
Tabnuue 6.6.1 MNpunoxeHuns b.

2.1.11. B cootBeTtctBuM ¢ HI1-001-15, HI1-016-05 (OMNB OATU) Try
0304A/M1-H oTHocsATCA K knaccam 6e3onacHocTt 2, 3, 4:

- M0 Ha3HAYEeHUIO — K ANIeMEeHTaM HOpMarsbHOWM 3KCnyaTaumm;

- Mo BNUSAHUIO Ha 6e30MacHOCTb — K 3fieMeHTaM BaXkHbIM Ans 6esonac-

HOCTU;

- NO XapakTepy BbIMNOMHAEMbIX YHKUUA — K YNPaBSOLWNM 3IEMEHTaM.

Mpumep knaccudukaymoHHoro obosHaveHns 2, 2H, 2V, 2HY, 3, 3H, 3Y,
3HY unn 4.

2112. Tlo ycTOMYMBOCTM K  CENCMMUYECKMM  BO3OEUCTBUSAM
Ty 0304A/M1-H oTHocaTcs Kk | kateropun cencmocTtonkoctn no HIM-031-01
u Kk rpynne b ucnonHexns 3 no P 25 818-87.

TIY 0304A/M1-H saBnsat0TCA CTONKUMK, NPOYHBIMU U YCTONYMBBIMU K BO3-
OENCTBUIO 3EMIETPSCEHUS C YPOBHEM CEeMCMUYHOCTM 9 BannoB Mo Likane
MSK-64 Ha ypoBHe ycTaHoBkM o 40 M B cooTBeTcTBUM ¢ [TOCT 25804.3-83.

2.1.13. Mo ycTON4MBOCTU K 3MEKTPOMArHUTHLIM NomMexam TepmMonpeoo-
pasoBatenu cooteTcTBytoT TP TC 020/2011, TOCT P M3K 61326-1-2014
u Tabnuue 2.2.



2.1.13.1. Tlo yCTOMYMBOCTU K INEKTPOMAarHUTHbIM nomexam TITY
0304A/M1-H cootseTcTBytor TP TC 020/2011, TOCT 32137-2013 1 Tab-

nuue 2.2.1.

Tabnuua 2.2 - YCTOMYMBOCTb K ANeKTpomMarHuTHeiM nomexam Ty 0304/M1-H

Kputepui kayectsa

knacc A**

230 po 1000 MI'y B okpyxatoLee npo-
CTPaHCTBO

CreneHb
XKECTKOCTN 3Have- (PYHKUMOHMPOBAHMS
ANEKTPOMATHUTHOV XapakTepucTuka BMgoB nomex e B COOTBETCTBUU C
06CTaHOBKM MO rocT P MoK
61326-1-2014
4 SnekTpocTtatndeckune paspsaabl (OCP):
[OCT 30804.4.2- |- KOHTaKTHbI pa3psg 8 kB B*
2013 - BO3[yLUHbIV pa3psg 15 kB A
3 PapunoyacToTHble anekTpoMarHuTHble
[OCT 30804.4.3- |nons B nosoce 4acToT:
2013 - 80-1000 My 10 B/m A
4
HaHocekyHAHbIEe UMMNYMbCHbIE NOMEXHM
FOCT23(§)18?(,)4.4.4- (HWM): uenv BBOAA-BLIBOAA 2B A
3 MukpocekyHAHbIE UMMYTbCHbIE
TOCT P 51317.4.5-99 [nomexu (MAIM): uenv BBOAA-BbIBOAA 2 kB A
3 KoHOyKTUBHbIE pagno4acToTHble No-
[OCT P 51317.4.6-99 |mexu: Lenu BbIXOAHOro Toka 10B B
4 MarHuTHoe none NPoMbILLEHHOW Ya-
OCT P 50648-94 |cTOThI
- ANUTENbHOE MarHUTHoe none 30 A/m A
AmMuccust uHayCTpUanbHbIX MOMeX Ha
FOCT 30805.22-2013 |paccTosiHim 10 M: B nonoce 4acToT oT 40 0B )
knacc A** 30 po 230 MI'y B okpyatoLee npo-
CTPaHCTBO
AmMuccust nHQYCTpUanbHbIX MOMEX Ha
FOCT 30805.22-2013 |pacctosiHim 10 M: B nonoce 4acToT oT 47 0B )

MpumeyvaHuns:

OEeNCTBUSA.

2 -**Knacc A — kateropus obopynosaHusi no FOCT 30805.22-2013.
3 - Kputepuii kayectBa (OyHKUMOHUPOBaHUsSI B — BO3gencTBue Kaxaoro 13 Buaa Nnomex Bbi-
3blBaeT KpaTKOBpEeMEHHOe HapyLlueHune dyHkumoHuposaHus ANP-10 c nocneaytoLem Boc-
CTaHOBIIEHUEM HOPMarnbHOro yHKUMOHMpOBaHMA 6e3 BMelLaTenbCTBa oneparopa nocne
npeKkpaLLeHVs BO34ENCTBNS MOMEXN.

1-* |_|pI/I BosgeincTemun OCP BO3MOXHO OTKIMOHEHME BbIXOAHOIO CUrHana Bo BpemMA Ux BO3-




Tabnuua 2.3 - YCToM4MBOCTb K aneKTpoMarHutHbiM nomexam TIY 0304A/M1-H

B cooTtBeTCcTBUM C

CTeneHb XeCcTKoCTH [OCT 32137-2013

3NEeKTPOMarH1THON Xapaktepuctuka Bugos
3HaveHune -
obcTaHoBKM nomex rpynna | Kputepui kade-
no ncnonHe- | ctea yHKLUMO-
HYA HMpPOBaHWA
MwukpocekyHOHbIE M-
nynbCHble MoMexm 6onb-
wown aHeprum (MUN):
[OCT P 51317.4.5-99 |- nopa4a nomexw rno 0,5kB 1l A
2 cXemMe «npoBoA-NpoBoaA» 1«B v B
3
2 — nogaya noMexu rno 1«B 1 A
3 cxeme «NpoBo/-3eMns» 2 kB IV* B
HaHocekyHaHble nMnynbe-
Hble nomexu (HAIM):
-BXOAHbIE W BbIXOAHbIE
noptbl  3NEKTPONUTaHUA 1 kB 11]** A
3 MOCTOSIHHOIO TOKa; 2B I\V** A

4
FOCT 30804.4.4-2013 |- BXOOHbIE W BbIXOAHbIE
curHasnbHble NopThl,

4 MopTbl YNpaBReHNs, 2B v A
TOCT 30804.4.4-2013 |nopTbl BBOAA-BbIBOAA

FOCT 30804.4.2-2013

2 AnekTpocTaTnyeckue pas-| 4 kB 1] A
3 psabl (OCP): 6 kB 1l B
4 — KOHTaKTHbIN pa3psg, 8 kB [\l A
2 4 xB 1l A
3 — BO3AYLUHbIN paspsa 8 kB 1 B
4 15 kB [\/*** A
PagvoyactoTHoe — anek-
3 TpOMarHuTHoe none
FOCT 30804.4.3-2013 |(PUMN) & nonoce uacror| '° B/M v A
80-1000 MI'y,
[OCT P 51317.4.6-99
2 KoHOyKTUBHbIE MOMEXM B
nornoce yactor 0,15-| 3B I A
3 80 Mry 108 1 B
3 10 B Vi A
MarHuTHoe none npo-
4 MbILUIIEHHON YacToTbl: 30 A/m
FOCT P 50648 - AnuTenbHoe 400 A/m " A
- KpaTKOBPEMEHHOE
4 MmnynbcHoe — MarHUTHoe 300 A/m i A

[OCT P 50649 none




MpogomkeHne Tabnuubl 2.3

B cootBeTCcTBUM C
CTeneHb XecTKoCcTn FOCT 32137-2013
AnNeKTpOMarHUTHOM XapakTepucTvka BuaoB 3haueHme rovana KpUTEPUN
06GCTaHOBKM nomex Py KayecTBa
no FOCT WCMOMHE- | 41 Hkumo-
HIA HVYpPOBaHWs
KonebaTenbHble 3aTyxato-
3 e nomexu:
OCT IEC 61000-4-12- |«nNpoBOA-3eMMIs» 2 kB 1] A
2016 «NpoBOA-MPOBOA» 1KB
B LENW NUTaHUsi NOCT. TOKa
SmMuccust nHaycTpuanbHbIX
nomex B nofnoce 4yactot 30-
230 My B Okpyxawllee CootBeT-
FOCT 30805.22-2013 NPOCTPaHCTBO 30 ob v CTByeTSP,Hﬂ
SmMurccust nHAyCTpUanbHbIX TC
nmoMex B MOoce 4actoT 37 15 knacca A%
230-1000 MI'y B OKpy>xato-
Llee NPOCTPaHCTBO

MpumedyaHunsg

1 - * MNMpwu BosgencTBun MU BO3MOXHO OTKIMOHEHME 4 % OT guana3oHa BbIXO4HOro curHana.
2 - ** INpw Bo3gencteum HUIM Bo3aMoxHO oTknoHeHne 1,4 % OT Anana3oHa BbIXOAHOro curHana.
3 - *** IMpu Bo3gencTeumn SCP Bo3MOXHO OTKNoHeHue 7,5 % OT AnanasoHa BbIXOAHOMO CUr-
Hana.

4 - **** [pn BO3AENCTBMN KOHOYKTUBHBIX MOMEX BO3MOXHO OTKIMOHeHne 3 % OT AmanasoHa
BbIXO[HOrO curHana.

5 - 5* TC — TexHu4ecKkne cpeacTsa.

6 - ®* Knacc A — kateropus o6opynosanus no FOCT 30805.22-2013.

7 - Kputepuin kayectBa OyHKUMOHNPOBaHNA B — Bo3gencTeune kaxgoro n3 suaa nomex Bbi3bl-
BaeT KpaTKOBpeMeHHOoe HapylueHue dyHkumoHuposaHus AUP-10 ¢ nocneaylowem BoccTa-
HOBIIEHMEM HOpPMasbHOro PyHKLMOHMPOBaHMSA 6e3 BMellaTensCcTBa onepaTtopa nocne npe-
KpaLleHUsi BO3AENCTBUS MOMEXM.




2.2. TexHUYECKME XapaKTEePUCTUKU

2.2.1. OCHOBHblE METPONOrM4YecKne XapakTepmucTukn Tepmonpeodbpaso-
BaTeneu B Tabnuuax 2.4
Tabnuua 2.4 - MeTtponormnyeckne xapakrepuctuka TIY 0304/M1-H, Ty
0304/M1-P npu gnuHe MoHTaxkHom YacTtn L >320 MM 1 domkcmpoBaHHOM Ana-
NnasoHe M3MEepPEHUI

Ty 0304/M1-H*, TTTY 0304/M1-P*

Ananason Mpenens! [onyckaeMo OCHOBHOW NPUBEAEHHOM Tun HCX
USMEPEHNN norpeLuHocT, % (OT AvanasoHa U3MepeHuin) nepBr4HOro
TemnepaTypbl, °C npeobpasoBa-
Y1 | Y3 Tens
[Ns MHOekca 3akasa
A b C
ot -50 go +200 +0,15 +0,25 100M
ot -50 go +500 +0,15 +0,25 10001
ot -196 go +600 +0,15 +0,25 Pt100
ot -50 go +600 +0,15 +0,25 Pt100
ot -60 go +200 +0,15 +0,25 A Pt100
ot -50 10 +750 £0,2 +0,4 +-—2_-100 TXKKQ)
ot -50 4o +600 10,2 +0,4 Ty TXK(L)
oT -60 80 +1300 +0,15 +0,5 TXA(K)
oT 0 o +1700 +0,2 10,4 TON(S)
oT +300 [0 +1800 +0,25 0,5 TMP(B)
oT -50 Ao +1300 +0,25 10,3 THH(N)

1) * TNY 0304/M1-H usrotaBnuBatoTcsa ¢ nHaekcamu 3akasa A, b, C; TIY 0304/M1-P —
C MHAeKkcoM 3akasa C.

2) ** Mo - npegensl gonyckaemon abconioTHOM NorpeliHocTn npeobpasosaTenen, °C,
BbIYUCNSIOT N0 hopmyne

Ao= £ ,Annz + App?, (1)

rae Ayn — npegensl 4onycKaemMon OCHOBHOWM abCcoMOTHON NOrpeLIHoOCTM
n3mepuTensHoro npeobpasosartens UM, °C, (tabnuua 2.7).
Ann — npegensl gonyckaemMoro oTknoHexnus ot HCX MM, °C, (tabnuvupl 2.8, 2.9);
3) *** - ananasoH namepeHun Ty=Tg—Ty, rae Tu, T — HWKHWUIA N BEPXHUI Npegensbl
namepenui, °C.




Tabnuua 2.5 — MeTponornyeckme xapakrepuctukm TI1Y 0304/M1-H, Ty
0304/M1-P* npn gnnHe moHTaxHou Yactn L=10 mm n oukcnupoBaHHOM ana-
nasoHe U3MepeHuin, Tun nepen4Horo npeodbpasosarens - Pt100, 10001

Ty 0304/M1-H*, Ty 0304/M1-P*

[Mpepensl fonyckaeMon OCHOBHOW NpuBeaeHHON
norpeLHocTn, % (oT AgnanasoHa U3MepeHni)
Y2 | Y3
Ans uHaekca 3akasa
A b C

[nanasoH namepeHui,
°C

o1 -100 go +100
ot -100 go +150
ot -50 go +50
o1 -50 go +100 A

oT -50 go +150 +0,15 +0,25 +-—2_-100
oT1 -50 go +200
ot 0 go +100
ot 0 go +150
ot 0 go +200

1) * TNY 0304/M1-H n3rotaBnmBatoTcsa ¢ MHAeKcamm 3akasa A, b, C; TIY 0304/M1-P,
— C nHaekcom 3aka3sa C.

2) ** Ao - npepensbl gonyckaemMor abconoTHOM norpeLHocTy npeobpasosartenen, °C,
BbIYUCNAIOT N0 hopmyne

Ao=+ ’Annz + Ann®, (1)

rae Ayn — npegensl 4oNycKaemMon OCHOBHOWM abCcoMOTHON NOrpeLIHOCTM
n3mepuTensHoro npeobpasosartens UM, °C, (tabnuua 2.7).
Ann — npegensl gonyckaemoro oTknoHeHns ot HCX MMM, °C, (tabnuupl 2.8, 2.9);
3) *** gmana3oH namepeHun Tn=Tg—Th, rae Tu, Te — HWKHUA N BEPXHWUIA Npeaensl
namepenui, °C.
4) TNpepgenbl gonyckaemMon OCHOBHOW npuBegeHHon norpewuHoctn TIY 0304/M1-H
(nHpekc 3akasza A, B) y,, %, C y4eTOM nepeHacTpolku OMana3oHOB M3MEPEHUN U
pasnuyHbIX ANUH MOHTaxkHon yacTw M1, BelymcnsioT no dopmyne
Va = i( K100+ 0,075), @)
(Tp—Th)

roe K — Hopmupyrowmin KoahULMEHT, MMELLMIA pa3MepHOCTb B °C, 3Ha4YeHUst KOTQ

poro npueeAeHsbl B Tabnuue 2.6;

Th, Te — HWKHUIA 1 BEPXHUI Npeaerbl uaMepeHuii Temneparypbl, °C;

0,075 — apanTMBHAsA COCTaBNSALAsA OCHOBHOM NPMBEAEHHOM NOrpeLHocTy, %.

10



Tabnuvua 2.6 - 3HauyeHnst Hopmupytoulero koagduuneHta TIY 0304/M1-H,
TITY 0304/M1-P* ¢ y4eTOM NepeHacTPONKN Mana3oHOB U3MEPEHNN

UHpekc 3akaza A

[wnana3soH [nnHa MOHTa)XHOW YacTu, MM Tun HCX
M3MepeHMmii 6080 [ 100 [120 [160 | 200 | 250 | 2320 NEPBUYHOTO
Temnepatypsl, °C | 3HadyeHus HopMupyoLlero koaddguumnerTa K | npeobpasosartens
ot -50 oo +100 —|06] 04 |03 (0,25(0,25|0,25| 0,25 100M
ot -50 oo +200 —|1,0] 06 |04 |0,3(0,18|0,18| 0,18
ot -50 go +100 —|05] 04 |[025]/02(02]0,2] 0,2
ot -50 oo +200 —10,8] 06 |04 (0,25/0,2|0,2| 0,19 100M
ot -50 oo +350 —|—1]08 [06]]04]03|03]| 0,3
o1 -50 go +500 — | — | — — (0604 |04]| 04
ot -60 oo +200 0,6/0,4|0,25/0,19(0,19/0,19(0,19| 0,19
oT -60 oo +350 —|!—]08 |06]04]03]03] 0,3 Pt100
oT -196 no +200 —|—| — | — 10,7 ]0,26|0,26| 0,26
o1 -196 o +600 — | — | — — | —]105[05| 05
o1 -50 no +600 — | — | — — [101]08(08 | 0,8
o1 -50 go +750 — | — | — — | — | — 113 1,0 TKK()
ot -50 go +600 —|—] - | —1]112]08]08]| 0,8 TXK(L)
ot -60 oo +600 —|—] — | —]12]10(10] 1,0
ot -60 go +1300 — | =] — — | — | —1]122] 10 TXA(K)
ot 0 oo +1700 — |- — | = | =] —=180] 21 TAM(S)
oT+300p0+1800 [ — | — | — | — | — | — |35 ] 26 TMNP(B)
ot -50 go +1300 — | =] — — | — 11— 1261 24 THH(N)
UHpekc 3akasa b
ot -50 go +100 —112]08|06|05|/05|05]| 05 100M
ot -50 oo +200 —|20[12]08]0,6 |044|0,44| 0,44
ot -50 go +100 —]10/08|05]|04 /04|04 04
oT -50 oo +200 —|16[12(08]|05/04 (04| 04 1000
oT -50 oo +350 —|!—-—1141120]08/08[08]| 0,8
oT -50 go +500 —| — | —1—1121096|0,96| 0,96
ot -60 oo +200 12/08]05 /045(0,45|0,45]|0,45| 0,45
oT -60 oo +350 —|—1]114120]08]08[08]| 0,8 Pt100
oT -196 oo +200 — | —[—[1—=114]07][07] 07
ot -196 oo +600 — | — ] — | —1—114114] 14
oT -50 go +600 — | — | — | — 12522 |22]| 272
T 5080 +750 [ — — | — | — | — | — [35] 26 KK()
oT -50 oo +600 — | — ] — [ —=125121]21] 21 TXK(L)
oT -60 oo +600 — | — | — | — 12522 |22]| 22
T 6000 +1300 | —| — | — | — | — | — [6.2] 5.75 TXAK)
oT 0 1o +1700 - — | — | — | — | — [65] 55 TIM(S)
oTr+300p0+1800 |[— | — | — | — | — | — [ 75| 63 TrP(B)
o1 -50 go +1300 — | - | = | = | — | — |43 3,0 THH(N)
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Tabnuua 2.7 - MeTtponorudeckue xapakrepuctuku UM 0304/M1-H

Mpegensl gonyckaeMon OCHOBHON abCOMOTHON
JunanasoH norpewwHoctn Ayn, °C HCX
namepenun, °C MNHoekc 3akasa nepBmtHoro
A E npeobpasoBatens

ot -50 go +200 +(0,1+0,0005-Tn) +(0,2+0,001-Ty) 100M

oT -200 go +600 +(0,22+0,00075-Ty) +(0,45+0,0015-Ty) 10001, Pt100
ot -50 go +750 +(0,75+0,00075-Ty) +(1,5+0,0015-Ty) TXKK(J)
o1 -50 go +600 +(0,75+0,00075-Ty) +(1,5+0,0015-Ty) TXK(L)
ot -50 go +1300 +(0,75+0,00075-Ty) +(1,5+0,0015-Ty) TXA(K)
ot 0 go +1700 +(1,5+0,00075-Tn) +(3,0+0,0015-Ty) TMMN(S)
oT +300 go +1800|  +(1,5+0,00075-Ty) +(3,0+0,0015-Ty) TINP(B)
ot -50 go +1300 +(0,75+0,00075-Ty) +(1,5+0,0015-Ty) THH(N)

MpnmedyaHune - guanasoH namepeHun Ty=Tg—Ty, rae Tw, Te — HWKHUIA 1
BEPXHWI npeaenbl namepexui, °C.

Tabnuua 2.8 - MeTponornyeckme xapakTepucTuku NepBUHHOIO
npeobpasosatensa TC

Mpegenbl gonyckaemoro oTknoHeHunst ot HCX I HCX
Onana3soH nsme- Ann, °C nepBUYHOro
penui, °C Knacc gonycka cornacHo TOCT 6651-2009 npeobpasosa
AA A B Tend
ot -50 go +200 - - 100M
o1 -50 po +250 | +(0,1+0.0017:1t) | , 15,0 002-1t)| £(0,3+0,005[t) 100
ot -100 pgo +450 - Pt100
oT1 -196 go +660 - -

MpumeyaHue - |t abconoTHOE 3HaYeHNe n3mepsieMon TemnepaTypsl, °C, 6e3
yyeTa eanHUUbl HaMMeHbLUEero paspsdaa.

Tabnwuua 2.9 - MeTponormyeckue xapakrepucTUkmM NepBUYHOroO
npeobpasosatensa Tl

Mpenensl gonyckaemoro oTknoHeHus ot HCX MM HCX

[nana3soH nsmepe- Ann, °C nepBUYHOro
HuR, °C Knacc gonycka cornacHo FOCT P 8.585-2001 | npeobpasoBa-
1 2 Tensa

ot 0 go +600 - 15
o1 +600 go +1600 - +0,0025t Thn(s)
o1 +600 go +1800 - +0,0025-t TIMP(B)
oT 0 go 333 - 2.5
oT +333 go +900 - +0,0075t KK(J)
oT -40 go +375 +15 -
ot +375 go +1300 +0,004-t - TXA(K)
oT -40 pgo +333 - +2.5 THH(N)
oT +333 go +1300 - +0,0075t
oT -40 go +360 - 2.5
ot +360 go +800 - +(0,7+0,005-t) TXK(L)
MpumeyaHwue-t—abconoTHoe 3Ha4YeHne nsamepsieMon Temnepatypsl, °C
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2.2.2. ilnana3oH yHMULMPOBAHHOIO BbIXOAHOro curHana 4-20 mA.

2.2.3. Npepen gonyckaemon Bapuauumn BeIXOAHOrO CUrHana He npeBbl-
waert 0,2 npegena gonyckaemMon OCHOBHOM NOrPELLUHOCTH.

2.2.4. Bpems yctaHoBneHus paboyero pexuma (npeaBaputenbHbIn Npo-
rpeB) He 6onee 15 MuH.

2.2.5. Bpemsa ycTaHOBMEHUs aHanoroBoro BbIXOAHOrO curHana (Bpemsi, B
TeyeHne KoToporo BbixogHow curHan TIY 0304/M1-H BxoguT B 30HY npe-
[ena gonyckaemMoln OCHOBHOWM norpeluHocTtn) He 6onee 30 c.

2.2.6. Tpegen  pgonyckaemoW  AOMOMHWUTENBHOW  MOrPELLUHOCTU
TMY 0304/M1-H, Bbi3BaHHOW W3MEHEHWEM TemmepaTypbl OKpYXKatoLLEero
BO34yxa OT HopmanbHom (2045) °C go nobor Temnepatypbl B Npeaenax pa-
Bboumx Temnepatyp Ha kaxable 10 °C nameHeHusi TemnepaTypsbl, He NPEBbI-
waet 0,5 npegena gonyckaemon OCHOBHOW MOrPELLHOCTH.

2.2.6.1. Ona TMy 0304/M1-H ¢ TC-MI'/1 makcumanbHas TemnepaTypa
HarpeBa koprnyca He 6onee 70 °C.

2.2.7. lpepen ponyckaemow AONOMHUTENbHOW norpewHoctn TMY
0304/M1-H ans koHdurypauum ¢ TI1, BbI3BaHHOW U3MEHEHUEM Temnepa-
Typbl X CBOBOAHBIX KOHLOB B AMana3oHe pabounx TemnepaTyp, He NpeBbl-
LaeT npegena gonyckaeMon OCHOBHOW MOrPeLLHOCTM.

2.2.8. [llpegen ponyckaemown AONOMHWUTENbHOW norpewHoctTn TMY
0304/M1-H, BbI3BaHHOW BO3ENCTBMEM MOBbILEHHON BRaXHocT Ao 95 %
npwu 35 °C, He npeBbiwaeT 0,2 Npeaena AonyckaemMowm OCHOBHOW MOrpeLLHo-
CTh.

2.2.9. Tlpegen ponyckaemon [0OMOMHUTENbHOW norpewHoctn TIMY
0304/M1-H, Bbi3BaHHOW BO3OEWCTBMEM MOCTOSAHHbIX MarHUTHbIX MONen U
(Mnn) nepemMeHHbIX Nonen ceTeBon YacToThbl HaNpPsKeHHOCTbIo A0 400 A/m,
He npesblwaeT 0,2 npegena AonyckaemMon OCHOBHOWM NOrpeLUHOCTH.

2.2.10. lpepen ponyckaeMon [ONONHUTENBHOW norpewHocTn TIMY
0304/M1-H Bo Bpems Bo3gencTsums Bubpaunn He npesbiwaeTt 0,2 npegena
[ornycKkaemMon OCHOBHOM NOrPeLLHOCTH.

2.2.11. Tlpepen ponyckaeMon [ONONHUTENBHOW norpewHocTn TIMY
0304/M1-H, BbI3BaHHOW U3MEHEHMEM HanpsXXeHUs NUTaHusa OT HOMMUHanb-
HOro 3HaveHus 24 unu 36 B, o MuHnmaneHo gonyctumoro 10 B, He npeBbi-
waet 0,05 %. Mpn aTom conpoTmBrieHNe Harpy3kn Ryazp HE OOMKHO MpeBbl-
WaTb 3Ha4YeHus, ycTaHoBneHHoro B n. 2.2.11.1.

2.2.11.1 ConpoTuBMneHne Harpyskm He OOMKHO ObITb Gonee 3HayeHus,
paccyuMTaHHoro no copmyne

U -U
RHaap= nun; MUH , (2 . 1)

wake
roe Ryazp — conpoTmeneHme Harpy3sku, KOwm;
Uuun — MUHUMAnNbHOE HanpsXXeHue nuTaHus, ykasaHHoe B n. 2.2.11;
Unum — HaNpsbkeHne nutaHus, B;
Imake — MAKCUMarbHbIA TOK HArpy3KkU lyaxe = 23 MA.
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2.2.11.2. Npwu ucnonb3oBaHun HART-npoTokona Anst nony4YeHUs JaHHbIX
N3MepeHnst U HacTPOVikn NnpeobpasoBaTens CONpPoOTUBNEHNE HArPy3KN Ryazp
OOMMKHO HaxoauTbes B npeaenax 240 ... 600 Om. HomuHanbHoe 3Ha4veHne
CONPOTMBMEHUS Harpy3kn Ryazp — 250 OMm.

2.2.12. MNpepgen gonyckaemon OOMNOMHUTENBbHOW NOrpeLIHoCTH, Bbl3BaH-
HOW OTKMOHEHWEM COMPOTMBIIEHUS Harpysku OO NpefenbHOro 3HavyeHus
Ruazp=0,6 kOM anst U,ou=24 B 1 Ryaz=1,1 KOm ans U,on=36 B Ha MuHyc 25 %
He npeBbiwaeT 0,05 %.

2.2.13. NuTaHne TepmonpeobpasoBaTenen BbIMOMHAETCS:

— OT UCTOYHMKA MNOCTOAHHOMO ToKa HanpsbkeHnem 10...42 B;

— NUTaHne B3pbIBO3aLLULLEHHbIX TepMonpeobpasoBarTenewn (pasmeLle-

HWe BO B3pbIBOOMACHOW 30HE) AOMKHO OCYLLECTBNATLCA OT MCTOYHUKA
C BbIXOAHON NCKpobBEe30onacHoOM Lenbio YPOBHS «ia» 1 3NeKTPUYeCKMMm
napameTpamu, COOTBETCTBYHOLLMMM 311eKTPo0bOpya0BaHNIO MOA-
rpynnbi A, 1B, 1IC, HanpsixxeHnem 10...30 B.

2.2.13.1. NckpobesonacHble uenu TITY 0304Ex/M1-H mnmetoT cnenyto-
Lne aneKkTpu4eckne napameTpobi:

— MaKkcumManbHoe BxogHoe HanpsbkeHne Ui 30 B;

— MakcuMarnbHbIlh BXoaHou Tok |i; 120 MA;

— MakcumanbHas BxoaHas mollHocTb Pi: 0,9 BT;

— MaKcuMarnbHasa BHYTPEHHASA eMKoCcTb Ci: 22 HO;

— MaKcuManbHasa BHYTPEHHASA NHAYKTMBHOCTL Li: 0,1 MITH.

2.2.13.2. Boixog Tepmonpeobpasosatenen TIY 0304/M1-H — TokoBas
netns 4-20 MA COBMELLEH C LEenbilo NUTaHUSa OT UCTOYHMKA MOCTOSIHHOrO
TOKa.

2.2.13.3. zgenua TIMY 0304/M1-H OM HagexHo paboTatoT npu OTKMOo-
HEHWNSIX OT HOMMUHAarbHbIX 3HAYEHUW NapamMeTpoB MUTaHUS, YKa3aHHbIX B

Tabnuue 2.5.
Tabnuua 2.5
MapameTp OnuTtenbHoe KpaTtkoBpemeHHoe
5% LIMKITNYECKME OTKIOHEHUS
0,
HanpsikeHue +10 % 10 % nynbcauum

TpexkpaTHoe NCHE3HOBEHWE NUTAHUSA B TEYEHUE 5 MUH NPOJOIKUTENb-
HocTbto Mo 30 ¢ He okasblBaeT BNMAHMA Ha paboTocnocobHOCTb CUCTEM aB-
ToMaTU3auun.

2.2.14. MowHocTb, NoTpebnsemasl TepMmonpeobpasoBaTensiMm OT UCTOM-
HWKa MOCTOSIHHOIO TOKa MpPU HOMWHaNbHOM HanpskeHun 24 B, He npeBbl-
waert 0,6 BT, npn HoMuHanbHoOM HanpsbkeHun 36 B, He npesbiwaeT 0,8 BT.

2.2.15. WN3onauusa anekTpuyeckux Lenen TepmonpeobpasoBarenem
MeXay TOKOBeAyLLMMU LensMn 1 Koprycom BblaepxnsaeT B TeveHne 1 MuH
OencTBne ucnbiTaTenbHOro HanpskeHWs MpakTU4eckn cuHycoupanbHom
dopmel yacToTon oT 45 go 65 lu:
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—500 B npu Temnepatype okpyxatowero Bo3gyxa (20+5) °C n otHocu-
TenbHon BnaxHocTn ot 30 go 80 %;

—300 B npu Temnepatype okpyxatowero sBosgyxa (35+3) °C n oTHocu-
TenbHOWM BnaxHocTh (95+3) %.

2.2.15.1. Onektpudeckasn mnsonaumna magenun Ty 0304/M1-H OM BbI-
nepxuaeT 6e3 npobos B TeueHme 1 MUH NpyY HOPMarnbHbIX KNUMaTUYECKMX
YCNOBUSAX NEPEMEHHOE CUHYyCOoMaanbHoe HanpsbkeHne yactoton 50 My unu
60 'y n co 3nHayeHnem 500 B.

2.2.16. dnekTpuyeckoe COMpPOTUBIIEHNE U3OMNALMM TOKOBEAYLUMX BXOA-
HbIX W BbIXOAHbIX Lienewn TepmonpeobpasoBaTenent OTHOCUTENBHO Kopryca
He MeHee:

—20 MOwm npu TemnepaTtype okpyxatolero sosayxa (20+5) °C n oTHocu-

TenbHon BnaxkHocth ot 30 oo 80 %;
—5 MOwm npu TeMnepatype okpyxatoLiero Bo3gyxa (60+3) °C
[(70£3) °C, (8043) °C] n oTHocuTenbHon BriaxkHocTh oT 30 go 80 %;
—1 MOwm npu TemnepaType okpyxatoLiero Bo3gyxa (35+5) °C n oTHocu-
TenbHON BNaxHocTn (95+3) %.

2.2.17. TepmonpeobpasoBaTenn BblaepXuMBalOT 0e3 noBpexaeHun wu
HapyLlEeHWs NCKpO3aLwuTbl 06pLIB B LIEMW HArpy3ku.

2.2.18. TepmonpeobpasoBaTtenu BblaepxmMBatoT 6e3 noBpexaeHuin ob-
PbIB 1 KOPOTKOE 3aMblkaHNE BXOAHbIX Lienen.

2.2.19. TepmonpeobpasoBaTeny yCTONYMBbLI K BO3OENCTBUIO Temnepa-
TYpbl OKpY)XaloLLero Bo3gyxa B 3aBMCMMOCTM OT KITMMaTU4EeCKOro CnorsHe-
HUS, ykasaHHoro B n. 2.1.8.

2.2.19.1. Usgenunsa TIY 0304/M1-H OM HagexHo paboTaloT npy Temne-
paTypax okpyxatoLien cpegbl oT MuHyc 25 °C go nntoc 45 °C.

Uspenusa TIY 0304/M1-H OM, npegHa3Ha4yeHHble AN YCTaHOBKW B pac-
npegenuTenbHble WWTbI, NYNbTbl U KOXYXW, HAAEXHO paboTatoT npu Temne-
paType okpyxatoLlen cpeabl go nnoc 55 °C. Temnepatypa go nntoc 70 °C
He BbI3bIiBaeT nospexaeHun Ty 0304/M1-H OM.

2.2.19.3. N3pgenus TIY 0304/M1-H OM HagexxHo paboTatoT npu OTHOCK-
TenbHOW BNaXHOCTW Bo3ayxa (75+3) % v TemnepaTtype (45 + 2) °C unu npum
OTHOCUTENbHOWM BNaxHocTu Bo3gyxa (80+3) % n temnepatype (40+2) °C, a
TakKe Npu OTHOCUTENBHOM BraXXHOCTK Bo3ayxa (95+3) % v TemnepaType
(25+2) °C.

2.2.19.4. N3penua TIY 0304/M1-H OM HagexHo pabGoTatoT npu anu-
TenbHbIX KpeHax Ao 22,5° n npu kadvke 22,5° ¢ nepmogom kadku (8+1) c.

2.2.20. 'abaputHble, NpUcoeauHUTENbHbIE N MOHTaXHble pa3mepbl Tep-
Monpeobpa3oBaTenen COOTBETCTBYHOT yka3aHHbIM B [punoxexue b.

2.2.21. Macca tepmonpeobpasoBatenen ot 0,3 4o 2,4 Kr B 3aBUCMMOCTHU
OT rabapuTHbIX pasMepoB.

2.2.21.1. InnHa MOHTaXHOW YacTu TepmonpeobpasoBatenen ot 50 oo
25000 mm B cooTtBeTcTBUM ¢ [TOCT 6651-2009 1 FTOCT 6616-94.
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2.2.21.2. MaTtepuan 3aluTHOM apMaTypbl MOHTaXHOW YacTu TepmMonpe-
obpasoBarens, KOHTaKTUpYHLWeNn C U3MeEpPSiEMON Cpeaon COOTBETCTBYET
npuBeLeHHOMY B npunoxeHun B.

2.2.22 ObecneyeHne aNeKTPOMarHUTHOM COBMECTUMOCTM M NOMEXOo3a-
LLNLLLEHHOCTH

2.2.22.1 Tepmonpeo6bpasosatenu TIY 0304/M1-H ycTtonumBbl K anek-
TPOMarHUTHbLIM MOMEXaM cornacHo Tabnuupl 2.2.

Tepmonpeobpasosatenu TIY 0304A/M1-H ycTtonumebl K anekTpomar-
HUTHbLIM MOMEexaM cornacHo Tabnuuel 2.2.1.

2.2.22.2. TepmonpeobpasoBaTtenv HopManbHO PYHKLMOHUPYHOT U He CO-
30al0T NMOMEX B YCMOBUSIX COBMECTHOWM paboThbl C annapaTypow CUCTEM WU
3NEeMEeHTOB, AN KOTOPbIX OHW MpefHa3Ha4yeHbl, a Takke C annapaTypow
OpYroro HasHadeHus, koTopash MOXeT ObiTb UCMOMb30BaHa COBMECTHO C
OaHHbIM TepMonpeobpasoBaTenem B TUMOBOW NOMEXOBOW CUTyaLIMK.

2.3. YcTpoucTtBo u pabota

2.3.1. Tepmonpeobpa3soBaTenn COCTOAT M3 NepBUYHOro npeobpasosa-
Tena temnepatypsl (1), nameputensHoro npeobpasosatens (M), kop-
nyca v kabenbHoOro BBoAa.

2.3.1.1. B kauectBe I TemnepaTypbl MCMONb3ytOTCs Tepmonpeobpaso-
Batenu conpotueneHus (TC) unm TepmoanekTpuyeckue npeobpasoBartenm
(TIT), npuBegeHHbIE B Tabnuue 2.3.

2.3.2. CocraBHble YacTu TepmonpeobpasoBaTtenen npegHasHa4eHbl;

—TepmMonpeobpasoBaTenb CONPOTUBIIEHNST — AN Tpeobpa3oBaHNs TEM-

nepaTypbl B 3NIEKTPUYECKOE CONPOTUBIEHMUE;

—npeobpasoBaTtenb TEPMO3NEKTPUYECKMN — ANA Npeobpa3oBaHns Tem-

nepaTtypbl B TEPMO3NEKTPOABMXKYLLYIO cuny (T.9.4.C);

—Un3MepuTenbHbIA NpeobpasoBaTenb — ANst Npeobpa3oBaHMa cuUrHana,

nocTynawLlero ot Tepmornpeobpa3oBaTensd COMPOTUBIIEHUS UNKU OT
npeobpasoBartens TePMO3NEKTPUYECKOrO, B YHU(MLMPOBAHHBIN CUT-
Han 4-20 MA 1 (1nun) B undpposon curHan Ha 6ase HART-npoTokona.
2.3.2.1. B coctaB Ul BxoanT KoMneHcaTop TemMnepaTypbl «XONOAHOro»
cnas (Tonbko ansa pabotsl ¢ TIM).

2.3.2.2. UM kpenwutcsa K kopnycy TepmonpeobpasoBaTtens npu noMoLiu
OByx BUHTOB M4 yepes otBepcTMa 3 mn 8 .

2.3.3. BHewHun Bua UM 0304/M1-H npeactaBneH Ha pucyHke 2.1.
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PucyHok 2.1 — BHewHun sug UM 0304/M1-H
O60o3HayYeHns K pUCyHKy 2.1:

1, 2 - BUHTOBbIE KIEMMbI A1 MOAKIMIOYEHNUS UCTOYHMKA MUTaHUS;

3 - kHonka «MAKC» - KHOMKa KOppeKLnn BbIXOQHOTO CUrHamna B CTOPOHY

yBenuyeHus;

4,9 - otBepcTtua ana kpennexmsa UM 0304/M1-H;

5, 6, 7, 8 — BMHTOBbIE KIneMMbl Anst nogkntovenms MNri;

10 - kHonka «MWH» - KHOMKa KOppeKUMmM BbIXOAHOIO CUrHana B CTOPOHY

YMEHbLUEHNUS.

2.3.3.1. BHewHun Bug TMY 0304/M1-H ¢ MM TC-MI/1 co cHATbIM pa3b-
eMOM NPEeACTaBIeH Ha puUCyHke 2.2.

TNy 0304/M1-H-MI
NOACTPOVKA

PucyHok 2.2 - BHewHun Bug TIMY 0304/M1-H ¢ TC-MI'/1
CO CHSITbIM Pa3bemMoMm
O603Ha4YeHns K pUCYHKyY 2.2:
1 - kHonka «MAKC» - kHonKa KoppeKLUun BbIXOQHOIO CUrHana B CTOPOHY
yBENUYEHUS;
2 - kHonka «MWH» - KHOMKa KOppeKUnM BbIXOAHOTO CUrHana B CTOPOHY
YMEHbLLEHUS.
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2.3.3.2. \CTOYHWK NUTaHMsA 1 perMcTpupyoLLyio annapaTtypy noacoenu-
HaoT k UM 0304/M1-H B cooTBeTcTBUM C prcyHKamu Mpunoxexus A.

2.3.4. TepmonpeobpasoBaTenu UMeOT COOPHYI0 KOHCTPYKLINIO, NO3BONS-
towyto 3amenutb MM, UM, kopnyc nnn kabenbHbIN BBOA, NPUBEAEHHbLIE B
MpunoxeHusax b u B.

MM npucoeguHseTca K koprnycy npy NoMoLLM pe3bboBOoro coeguHeHust
(cm. pucyHkm Mpunoxerusa B) ¢ ncnonb3oBaHUEM repmeTrka U pe3nHOBOW
LWanodbl, Haxo4sLLEeNcsa B Kopnyce.

2.3.5. Tepmonpeobpasosatenn TIY 0304Exd/M1-H B kopnycax
Al-14Exd, HI-14Exd, Ar-24exd, HI-24Exd, BP-12Exd, XD-ADExd, XD-
SHEXxd umetoT Hepa3bopHYI KOHCTPYKLMIO, BO3MOXHa 3ameHa Tonbko WM.

2.3.6. Tepmonpeobpasosatenu TIY 0304/M1-H B kopnyce Al-07 wu
Al-07-1 umetoT Hepa3bopHY KOHCTPYKLMIO, BO3MOXHA 3ameHa Tonbko WM.

2.3.7. Pasbopka Tepmonpeobpasosatens ans 3amensl M1, UMM, kopnyca
1 kabenbHOro BBOAA NPOM3BOAAT B CrieaytoLlen nocrnefoBaTtensHoOCTM (CM.
pucyHok 2.1):

— OTKPbIBaKOT KPbILLKY Kopryca (ans kopnyca Al-10, HI-10) nnu oTkpy4m-
BalOT KpbILKY kopryca (ans kopnycos HI-01, Al-14Exd, Ar-07, Ar-07-1,
HI-14Exd);

— OTCOEaMHSAIOT OT KNEMMHOr0 CoeauHMTENS NPpoBoAa TokoBon neTtnu, MNIT;

—cHumatoT UMM, oTKkpyTMB ABa BUHTA;

—oTKpy4mBatoT N ¢ NoMOoLLbIO raeyHoro knova S22, ncnonbe3ys Wrylep
rr,

— OTKPY4MBatoT KaberbHbI BBOA.

2.3.8. lNocne 3amMeHbl OAHOWN NN HECKOSBbKUX COCTaBHbIX YacTen TepMO-
npeobpasoBartens c6opky NPoM3BOAAT B MOCNeAoBaTENbHOCTU, obpaTHoOwn
N3NoXxeHHon B n. 2.3.7.

2.3.9. Tepmonpeo6paszosatenu TI1Y 0304/M1-H ¢ TC-MI/1 umetoT He-
pa3bopHyto KoHCTpyKumto. Ona goctyna kK kHonkam « MAKC» n «MNH» Heo6-
XOOUMO OTKPYTUTb pazbeM (CM. puc. 2.2).

2.4. Obecne4yeHune B3pbi6esonacHocTu TIMY 0304Ex/M1-H

2.4.1. B3pbiBo6e3onacHocTe TI1Y 0304Ex/M1-H obecneunBaeTtca Bu-
AaMu B3pbIBO3aLWnThl «MckpobesdonacHas anekTpuyeckas uenb «i» no FOCT
31610.11-2014 (IEC 60079-11:2011), a Takke BbINONIHEHNEM KOHCTPYKLUN
B cooTBeTCTBMM C TpeboBaHuamn FOCT 31610.0-2019 (IEC 60079-0:2017).

B3pbiBo3aLuymeHHOCTb TepMonpeobpasosaTenen TIY 0304Ex/M1-H
obecneunBaeTcs npy paboTe B KOMMMEKTE C MMTaOLWeEen N perucTpupytoLlen
annapaTtypoK, umetoLLen Nckpobe3onacHyro 3MekTpUYecKyto Lenb Anst us-
MepeHUsa YHUULUMpoBaHHOIo TOKOBOro curHana 4-20 mA n Ceptudukat co-
oTBeTCTBMSA TpeboBaHNAM B3pbIBO3ALLUTLI, @ TAKKE KOHCTPYKUMEN N CXEMO-
TEXHUYECKUM UCNOSTHEHMEM 3NEKTPOHHON cxeMbl cornacHo NOCT 31610.0-
2019 (IEC 60079-0:2017), FOCT 31610.11-2014 (IEC 60079-11:2011).
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2.4.1.1. 3Hak X, cneyroLnin 3a MapkKnMpoBKOW B3pbIBO3aLLUTLI, O3HAYaeT,
YTO Mpu akcnnyaTauum Tepmonpeobpasosatenen TIMY 0304Ex/M1-H Heob-
Xogumo cobnogaTth cneayolme TpeboBaHus:

—Tepmonpeobpasoeatenu TITY 0304Ex/M1-H gomkHbl NPUMEHSATLCS B
KOMMMNEKTE C UCTOMHUKaMM MUTAHUSA N PErMCTPUpPYIOLLE annapaTypou,
MMEeKLNMKM NCKpobe3onacHyo anekTpuyeckyto uenb u CepTtudpmkar
CooTBeTCTBUS TpeboBaHMAM B3pbIBO3aALLUTHI;

—NpK aKcnyaTaunum HeobXxoaAMMO NPUMEHATL Mepbl 3alUMTbl OT NPEBbI-
LeHMsa TemnepaTypbl Hapy>XHOM YacTu TepmonpeobpasosaTenen TIY
0304Ex/M1-H BcnegcteBue Tennonepedayn OT U3MepsieMon cpeabl
Bbille AOMYCTUMOrO 3Ha4YeHUst A5t COOTBETCTBYIOLLIEN KaTEeropumn okpy-
XaroLern B3pbIBOOMNACHOM CMECU ra3oB U NapoB C BO3OYXOM;

— PEMOHT n perynupoBka Tepmonpeobpasosatenen TIMY 0304Ex/M1-H
Ha MecTe 3KcnnyaTaumMm He JonycKarTcs;

—3ameHa, TMOAKMIYEeHNe u OTKMYeHne TepmonpeobpasoBartenen
TIY 0304Ex/M1-H gomkHbl OCYLLECTBNAATLCS NPW BbIKMIOYEHHOM NUTa-
HUWU N OTCYTCTBUM OABMEHUS B MECTE YCTaHOBKM.

2.5. O6ecne4vyeHne B3pbIBOGE30MACHOCTU TepMonpeobpa3oBare-
neun TNY 0304Exd/M1-H

2.5.1. BapbiBobesonacHocTtb TIY 0304Exd/M1-H obecneunBaetcs Bu-
[OM B3pbIBO3aLLUMTbI «B3pbIBOHENPOHMLaemas obonovka «d» no FOCT IEC
60079-1-2013, a TaKkxke BbINOMHEHNEM KOHCTPYKLMMN B COOTBETCTBUN C Tpe-
6oBaHuamn TOCT 31610.0-2019 (IEC 60079-0:2017) n gocturaeTcs 3aknto-
yeHnem anekTpudeckmx uenen TIMY 0304Exd/M1-H BO B3pbiBOHENPOHULIA-
eMyto 060o4Ky, KOTopasi BbiAepXKMBaeT AaBreHne B3pbiBa U UCKITOYaAET ne-
pefady B3pbiBa B OKpPY)XaloLLyto B3pbIBOOMACHYIO Cpeay.

2.5.2 Obecne4veHune B3pbiBo6e3onacHoctu TIY 0304 Exdia/M3-H

2.5.2.1 BspbiBobesonacHocTb TIMY 0304 Exdia/M1-H ¢ mapkupoBkoin
B3pbIBO3aLUTbI, NpuBeaeHHoM B n. 2.1.5.1, obecneynBaeTcs BUOOM B3pbl-
BO3aLUTHl «B3pbIBOHENPOHMLaeMas obonoyka «d» no FOCT 31610.0-2019
(IEC 60079-0-2017), TOCT 31610-11-2014 (IEC 60079-11:2011), TOCT IEC
60079-1-2013 1 B1MAOM B3pbIBO3aLMUTLlI MCKpobe3onacHasa anekTpuyeckas
uenb «i» no NOCT 31610-11-2014 (IEC 60079-11:2011) B cOOTBETCTBUN C
nn. 2.4 - 2.5.

2.6. OCHOBHbIle NpUHLUMNbI paboTbl

2.6.1. NMpeobpa3oBaHue TeMnepaTypbl M3MEPSEMON Cpeabl OCYLLECTB-
nsetcs B TIY 0304/M1-H cnegytowmm obpasom.

MepBu4uHbIN NpeobpasoBaTens (M) npeobpasyeT TemnepaTypy B anek-
TpUYecKoe conpoTmBreHne (TepmonpeobpasoBaTenb CONPOTUBIIEHUS) UMK
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B TepMO3NeKTpoaswxkyLlyto cuny (T.3.4.c) (npeobpasoBartenb TEPMOIIIEK-
TpU4eckui).

NamepuTenbHbii npeobpasoatens (MIM) npeobpasyeT curHan, noctyna-
WM OT TepMonpeobpasoBaTens ConpoTUBNEHUS U OT npeobpasosa-
Tens TepMO3NeKkTPUYECKOro B LMGPOBOe 3HadYeHne Temnepartypsbl Tq. Ha oc-
HoBe Td M 3HAYEHWNN BEPXHETO N HMKHEro npenenoB npeobpasoBaHus pac-
cuntbiBaeTcs undppoBoe 3HaveHne «% oT AManasoHay. o 3HayeHno «% oT
AnanasoHay» paccymTbiBaeTcs LugpoBoe 3HaYeHue cunbl Toka ld Ans Bbl-
XOAHOro yHudpuumnposaHHoro curdana 4-20 mA w. INMpwu pac4déTe lqd yunTbiBa-
eTcs 3HayeHue napametpa «KopoTkum agpec» TepmonpeobpasoBaTens.
Ecnu 3HayeHne napameTtpa «KopoTkuin agpec» He paBHO HyM, TO 3Hade-
Hue ld He 3aBUCUT OT U3MepaemMon TeMmnepaTypbl U paBHO 4 MA.

LindppoBoe 3Ha4eHme ls nocTynaet Ha BbixogHou LIAT UM, koTopbin npeob-
pasyeT Nony4YeHHbI KoA B YHUOUUMPOBAHHBIN BbIXOAHOW curHan 4...20 MA.

LincpoBble 3HaYeHns naMepeHHON TeMmnepaTtypbl Td, paccymTaHHbIX ld 1
«% OT guanasoHa» CHMTBIBAKOTCS BTOPUYHOW perucTpupyrowen annaparty-
pon (MK ¢ HART-mogemom w/mnn HART-kommyHukatopom) no HART-
NpOTOKONY, NPU NOAKMYeHUn TepmonpeobpasoBaTens K nocneaHen no og-
HOW cxeMm, npuBeaeHHbIX Ha pucyHkax A.9 — A.13, A.19 — A.20.

2.6.2. ®dyHkumoHunposaHue UM 0304/M1-H onpegensieTca koHUrypaum-
OHHbIMUW NapameTpamMu, NpMBeAEHHbIMY B Tabnmue 2.6.

Tabnuua 2.6 — KoHdurypaumoHHble napameTpbl

HassaHue napametpa ﬂg:gz;m;'e ?Iifgfg;i: OnwvcaHne napameTpa
. KopoTkuin appec npubopa ans
KopoTkun agpec 0...15 0 CeTeBoii paboTh!
Yucno urHopupyembix 6anT B
Hucno npeambyn 5...20 10 nocblike HART-npoTtokona
Twn M1, ycTaHOBNEHHOrO B
Tvn paTynka Tabnuua 2.2 - TMY 0304/M1-H
2-X unm 3-x Tun nogkntovenus MM k UM
Cxema nopkrioveHvs nposogHas ) CM. pucyHku Mpunoxexusi A.
HwxHsAs rpaHnuya ceHcopa | -9999...99999 - HwxHsas rpanuua guanasoxa MMl
BepxHss rpaHuua ceHcopa | -9999...99999 - Bepxisas rpannua amanasora
. 3HaveHue us gnanasona M1,
'::I;K:';';n”ge;e“ ::f mepe- -9999...99999 - COOTBETCTBYHOLLIEE BbIXOOHOMY
patyp curHany 4 MA
BeDXHUI NDEIen U3Mepe- 3HaueHue us gnanasona M1,
v 5 Telvmepaf L P -9999...99999 - COOTBETCTBYIOLLEE BbIXOOHOMY
patyp curHany 20 mA
Bpewmsi npemndupoBaHus 0..99.9c 0 MocTosiHHas dunbTpa nepeoro
cpegHeHus nopsigka
yop .99, b
4-20 MA BbiGop npsimoii «4-20» unum o6-
Twvn TokoBOro BbIXOAa 20-4 MA‘ 4-20 MA | paTHOI «20-4» 3aBMCMMOCTH
npeobpasoBaHus
YpOBEHb TOKa OLLINBK** «BbICOKMIY, «Huakuity Bbi6op ogHoOro us gByx 3Have-
«Hu3kun» HWUA TOKa OLINOKM
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3HayeHne HM3KOro YPOBHS TOKa
3HayeHue Toka oLmnbKM Lo 3,5..3.8 MA 3,8 MA yp
oLnGKM
. 3HayeHne BbICOKOrO YPOBHS
3HayeHue Toka owmnbkM Hi 20...23 MA 22,5 MA yp
TOKa OLUMOKM

MpumevaHus

1 * «MuHuMym npeobpa3oBaHWs OCHOBHOW NepeMeHHOW» B MporpaMme B nporpaMmme
«HARTconfig».

2 ** «MakcumyMm npeobpa3oBaHnsi OCHOBHOWM nepemeHHomn» B nporpamme «HARTconfig.
3 *** YcnoBusi BO3HUKHOBEHUWS TOKa OLLMOKM:

- 06pbIB B Lienu nepBuYHOro npeobpasosartens;

- U3MepeHHoe 3HayeHne MeHee MUHYC 1.25% wunn 6onee 112.5% oT amanasoHa n3MepeHui
1 npeobpa3oBaHus;

- BO3HVKHOBEHMWE CUCTEMHON OLLNOKK (BbIXOA 3@ AMana3oH NUTaoLLEro HanpsKeHusi, Hemc-
NpaBHOCTb KOMMEHcaTopa XonoAHoro cnas, cboi nNpu 3arpyske BHyTPEHHWUX NapaMeTpoB
WM, HapyweHre obMeHa gaHHbiMu ¢ ALLM).

2.6.2.1. NMpocMoTp 1 pegakTnpoBaHmne 3Ha4eHNM KOHPUrypaunoHHbIX Na-
pamMeTpoB OCYLLECTBNSAETCA C NOMOLLb0 nporpammbl «HARTconfigy», pabo-
Tarowen no HART-npoTtokony npu nogkntodeHmn TIY 0304/M1-H no cxe-
MaM, NPUBEAEHHBIM Ha PUCYHKAX NPUIOXeHusa A.

2.6.3. TepmonpeobpasoBaTterb COXpaHseT paHee yCTaHOBMNEHHbIE Na-
pameTpbl KOHUIypauumn 1 Nx 3Ha4eH1s Npu nponagaHnn HanpsbkeHus nu-
TaHus.

2.7. ®opmupoBaHue curHana no HART-npoTtokony

2.7.1. TepmonpeobpasoBaTtenu ¢ HART-npoTokonom MoryT nepegaeatb
nHdopmaumo 06 namMepsaemon BeNMYMHe B LMGPOBOM BuUaEe BMECTE C CUT-
Harnom nocTosiHHoro Toka 4-20 mA. Tepmonpeobpa3oBaTenu MNoaaepXku-
BatoT paboty no HART-NpoTOKoNy B peXume «TOYKa-TOYKa» UM B «KMHOrO-
TOYEYHOM» pexnmMe (CM. PUCYHOKN NPUIoXKeHns A).

2.7.2. B pexnme «To4vka-TouYKa» TepmonpeobpasoBartens nogaepxmsaeT
06MeH gaHHbIMU C ogHMM unu aByMs HART-ycTponcteamu (KOMMyHMKaTO-
pom, HART-mogemom), npu 3ToM:

—TepmonpeobpasoBaTenb MMeeT «KopoTkuin agpec» «0» (3aBopckas

ycTaHoBKa);

—Tepmonpeobpa3soBaTtenb HOPMUPYET CTaHOApPTHbIA YHUMUMPOBaH-
HbIlA TOKOBbIN curHan 4-20 MA;

—TepmonpeobpasoBatens opMmMpyeT LUPOBON cUrHan B ctaHgapTe
HART-npoTokona, nepegasaembiii Mo TokoBow netne 4-20 MA, npu
3TOM LMPPOBON CUrHAN He UCKaxkaeT aHarnoroBbl CUrHarn.

2.7.3. B «MHOrotoue4yHoM» pexunme OONYyCKalOT NOAKMNIOYEHUE K OOHOMY

HART-mogemy, npun aToMm:

—Tepmonpeobpa3oBaTeny AOMKHbI UMETb «KOPOTKUIA apecy, OTIINYHbIN

oT «0», 0T 1 oo 15, yCTaHOBSEHHbIE B PEXMME «TOYKA-TOYKAY;
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—yCTaHoOBKa B TepmonpeobpasoBaTenu agpeca, OTNM4HoOro ot «0», ne-
peBoanT TepmonpeobpasoBaTen 1 B pexum (bopMmpoBaHust Toka 4 MA
Nno TOKOBOMY BbIX0OAY;

—TepmonpeobpasoBaTtenu Ucnonb3ykT uenb 4-20 MA Tonbko Ans nuTa-
Hus npubopa;

—TepmonpeobpasoBatenu opmupytoT umdgposor HART-curHan, nepe-
AaBaembll No anekTpudecknm uensm 4-20 MA;

—HART-curHan npuvHumaeTcss u obpabaTbiBaeTcsa OOHUM UNU OBYMS
HART-ycTponictBamn (KommyHukaTopom n/unn HART-mogemom).

2.8. Paborta c Tepmonpeo6pasoBartensimm no HART-npoTokony

2.8.1. B TepmonpeobpasoBatenax npumeHeH HART-npoTokon, nosHo-
CTbIO COOTBETCTBYHOLWMIA cneumdukaumm HART-npoTokona Bepcun 7. Cur-
Han MOXeT npuHMMaTbCs M obpabaTbiBaTbCa MOOLIM YCTPOWCTBOM, NOA-
JepXuBarLWwmnM OaHHbIA NPOTOKOM, B TOM 4YuUCre, PyYHbIM MOPTaTUBHbLIM
HART-KOMMYH/KATOPOM WNn nepcoHanbHbiM KomnbtoTepom (1K) yepes
CTaHOapTHbIA nocnefoBaTenbHbI NOPT U AONONHUTENbHLIN HART-Mogem.
HART-npoTokon pfonyckaeT OOHOBPEMEHHOEe Hanuyne B cucTemMe [ABYX
yNpaBnsitoLWLMX YCTPOUCTB: cuctembl ynpaenerus (MK ¢ HART-mogemom) u
py4Horo HART-kOMMyHMKaTopa. 3TK ABa YCTPOMCTBa MMEKOT pasHble af-
peca u ocylecTBnslOT obMeH B pexume pasgefieHvsl BpEMEHU kaHarna
CBSA3M, Tak 4YTO TepmonpeobpasoBaTenb MOXET MPUHNMATL U BbINOMHSATL KO-
MaHbl KaXaoro U3 Hux.

2.8.2. Ana koHdurypaumm TepmonpeobpasoBaTenent MOXeT MCNoMb30-
BaTbcs nporpamma «HARTconfig», koTopas pabotaetr nog OC
Windows7/Vista/XP.

[nsi paboTbl Nporpammel ¢ NpeobpasoBartenem Heobxogum MoaeMm, Noa-
knoyaembln Kk nocnegosatensHomy COM-nopty nnu USB-nopty MK (ans
3TUX Uenen MoxHo ucnonb3oBatb HART-mogembl HM-10/R, HM-10/B nnn
HM-10/U, Bbinyckaembie HIIM «3JIEMEP», unu nrobon mogem gpyrux npo-
nssogutenen). Mogem MoxeT BbITb NOAKMOYEH K TepMonpeobpasoBaTento
B NMto6ON TOYKe TOKOBOW NETNM C MCNOMb30BaHNEM Harpy304YHOro CONpPOTMB-
neHVs: Ha nynbTe ynpaeneHusi, U3MepuUTerbHOM CTeHAe WUMWU Henocpen-
CTBEHHO K TepmonpeobpasoBatento. [Mporpamma «HARTconfig» umeeT
YOOOHBIN MHTYUTMBHO NOHATHBIN MHTEpdENnc nonb3oBaTtens, B nporpamMmme
peanu3oBaHa pyccKosidbl4Has cuctema crnpasku. [NMonHble onucaHue pa-
D0oTbl nNporpammbl M3NOXeHo B PykoBogcTBe onepatopa Ha nporpammy
«HARTconfig». Cxembl aneKkTpuieckue NoAKoveHuii TepmonpeobpasoBa-
Tenen TIY 0304/M1-H k MK gns BbINOMHEHNS HACTPOWKN NPUBEAEHbI Ha pU-
cyHkax A.9 — A.12, A.19.

2.8.3. ConpoTuBrieHne Harpyskv B Lenu nutaHus TepmonpeobpasoBaTte-
nen ans noakntoyveHna HART-ycTponcTs (kommyHukaTopa, HART-mogema),
OOIMKHO ObITb He MeHee 240 Owm, Ho He Bonee 600 Om, NpM HOMWUHANBLHOM
3HayeHun 250 Om. Jonyctumoe HanpsbkeHve U (B) u Harpy3ouHbin Tok | (MA)
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WCTOYHVKA NMUTaHUS NMPU « MHOFOTOYEYHOM» PeXnMe onpeaensietcs no gop-
Myrnam

Umax > U > Ui, +0,004x (N+1)xR,,], (2.3)

max

I>4x(N+1), (2.4)

roe Umax — MakcumarnbHoe HanpshkeHne nutaHus (42 B), B;
Umin — MMHUMarbHOE HanpshXeHue nuTaHns TepmonpeobpasoBaTtens

(10 B), B;
Ru — conpoTuBneHne Harpy3o4Horo pesnctopa, Owm;
N — 4Yucno NOAKNIYEHHbIX TepmonpeobpasoBaTtenen (He Gonee
15 wT).

2.8.4. «MHoroTo4YeuHbIn» pexum paboTbl ¢ HART-npoToKonom

B «MHoroto4ye4yHoM» pexume TepmonpebpasoBatenu paboTalT B pe-
XnMe TOMbKO € UMGPOBBIM BbIXOOOM. AHANOroBbl BbIXO[4 aBTOMaTUYECKU
ycTaHaBnmBaeTcs B 4 MA 1 He 3aBUCUT OT BXogHoM TemnepaTypbl. HGop-
Mauust o Temnepartype cunteiBaetcs no HART-npoTokony. K ogHon nape
NpoBOAOB MOXeT ObITb noaknoveHo Ao 15 Tepmonpeobpasosartenen. Ko-
nuyecTBo TepmonpeobpasoBaTenen onpegenseTca NnageHneM HanpsXkeHms
B IIMHUKN CBA3K, a TaKkkKe HanpshkeHMEeM U MOLLHOCTbIO Broka nuTaHusa no
n. 2.8.3. Kaxabin TepmonpeobpasoBatesni B «MHOTOTOYEYHOM» pexunme
UMeeT CBOWM YHMKanbHbIN agpec ot 1 ao 15, n obpawieHune k Tepmonpeobpa-
30BaTento AeT No aToMy agpecy. TepmonpeobpasoBaTenu B 06bIMHOM pe-
Xume umetot agpec 0, ecnu nm npucsamBaeTcsa agpec ot 1 go 15, To Tep-
Monpeobpa3oBaTenu aBToOMaTUYECKN MEPEXOAST B KMHOIOTOYEYHbIA» pe-
XUM 1 yctaHasnueatoT BbIxo B 4 MA. KommyHukatop unu ACYTI onpege-
NS0T TepMonpeobpasoBaTenu, NOAKMHYEHHbIE K NIMHMK, 1 MOTYT paboTaTb
C KaXXablM U3 HUX.

2.9. MapkupoBka un nnombupoBaHue

2.9.1. MapkupoBka TepmonpeobpasoBaTtenen NnpoussoguTcs B COOTBET-
ctBum ¢ FOCT 26828-86, TOCT 9181-74, TOCT 30232-94 n yepTexom
HKIMK.411611.003CB.

2.9.2. Ha 6okoBoOI NOBEPXHOCTM KOpryca TepMonpeobpa3oBaTtenen yka-
3aHbl:

- TOBapHbIV 3HAK NPeAnpUsTUA-U3roTOBUTENS;

- 3HaK [locpeecTpa cpeacTB U3MepPeHNi;

- ycnoBHoe 0603HaveHne moandukaLmm n ucnonHeHns Tepmonpeobpa-

3oBaTens;

- 3aBOCKOM HOMeEPp.

- Aata Bbinycka (rog);

- CTeneHb 3alUuTbl Kopnyca;

- 3HAYeHWe BbIXOAHOro cUrHana;

- HanpsbKeHNe NUTaHKs.
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2.9.2.1. Ha GokoBOM MOBEPXHOCTU KOpnyca TepmonpeobpasoBaTtenen
yKasaHbl 3aBOCKMNE YCTAHOBKMN:
- ycnosHoe o6o3HayeHne HCX;
- AnanasoH u3MepsieMblx TemneparTyp.
2.9.3. MapknpoBka B3pbIBO3aLLMLLEHHbIX TepMonpeobpasoBatenen TIY
0304Ex/M1-H
2.9.3.1. Ha 6okoBor nosepxHocTu kopnyca TIY 0304Ex/M1-H HaHeceHa
- MapKUpOBKa B3pbIBO3aLLMTHI:
OExia llAT6 Ga X, OEx ia lIB T6 Ga X, OEx ia lIC T6 Ga X;
OExiallAT5 Ga X, OEx ia lIB T5 Ga X, OEx ia lIC T5 Ga X;
OExia llA T4 Ga X, OEx ia lIB T4 Ga X, OEx ia lIC T4 Ga X;
OEx ia A T3 Ga X, OEx ia lIB T3 Ga X, OEx ia IIC T3 Ga X;
OExia llA T2 Ga X, OEx ia lIB T2 Ga X, OEx ia lIC T2 Ga X;
OExiallAT1 Ga X, OEx ia llB T1 Ga X, OEx ia lIC T1 Ga X.

- NapameTpbl uckpobesonacHom Lenu:
- MakcnmarnbHoe BxogHoe HanpsikeHue Ui 30 B;
- MakcuMarbHbIA BXOAHOM TOK li: 120 MA;
- MakcumarnbHasa BxoagHasi moLlHocTb Pi: 0,9 BT;
- MakcMMarbHas BHYTPeHHAss eMKoCTb Ci: 22 HO;
- MakcMMarnbHas BHYTPEHHASs UHAYKTMBHOCTL Li: 0,1 MIH;
- AnanasoH M3MepsieMbIX TeMMepaTyp B COOTBETCTBUM C Tabnuvuen
2.1
2.9.4. MapknpoBka B3pblBO3aLLMLLEHHbIX Tepmonpeobpasosatenen TMY
0304Exd/M1-H

2.9.4.1. Ha BHelwHen ctopoHe kpblwkn kopnyca TIY 0304Exd/M1-H
HaHeceHa npefynpeavTensHas Hagnuchb:
«MPEQYMPEXOEHME — OTKPBIBATb, OTKINKOYMB OT CETWU».

2.9.4.2. Ha 6okoBon ctopoHe kopnyca TIY 0304Exd/M1-H HaHeceHa
MapKnpoBKa B3pbIBO3aLUNTbI
1Exdb IIAT6 Gb X, 1Ex db 1IB T6 Gb X, 1Ex db IIC T6 Gb X;
1Exdb IIAT5 Gb X, 1Ex db 1IB T5 Gb X, 1Ex db IIC T5 Gb X;
1Exdb IIAT4 Gb X, 1Ex db 1IB T4 Gb X, 1Ex db IIC T4 Gb X;
1Exdb IIAT3 Gb X, 1Exdb IIB T3 Gb X, 1Ex db IIC T3 Gb X;
1Exdb IIAT2 Gb X, 1Ex db I1IB T2 Gb X, 1Ex db IIC T2 Gb X;
1Exdb IIAT1 Gb X, 1Exdb 1IB T1 Gb X, 1Ex db IIC T1 Gb X.

2.9.5. Cnocob HaHeceHMs1 MapKUPOBKM — HaKrenBaHWe Tabnuyku, Bbl-
MOMHEHHON Ha NreHke TepmoTpaHcdepHbiM cnocobom, obecnevmBatoLLem
COXPaHHOCTb MapKMUPOBKM B TEYEHUE BCEro CpoKa 3KChnyaTauun.

2.9.6. MNMnombupoBaHue Ha NPeanpUATMN—U3roToBUTENE HE MNpPOM3BO-
auTtes.

Mnom6upoBaHne NponsBoauTCs NOTpPeduTenem nocrie MoHTaxa Ha me-
CTe aKkcnnyaTauumn.
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2.10. YnakoBkKa
2.10.1. YnakoBbiBaHMe TepmonpeobpasoBaTenen NnpomM3BoanTcs B COOT-

BetcTBumM ¢ [OCT 23170-78 u TOCT 9181-74 un obecneunBaeT NOMHYO CO-
XpaHAEMOCTb.
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3. ICMNONb30OBAHUE U3OENUN NO HA3HAYEHUIO
3.1. NoaroToBKa nsgenun K UCNoNbL30BaHUIO
3.1.1. YkasaHusa mep 6e3onacHoCcTu

3.1.1.1. Mo cnocoby 3aWunTbl YerioBeka OT MOPaXEHUS SNEKTPUYECKNM
TOKOM TepmonpeobpasoBaTenu COOTBETCTBYIOT knaccy |l B cootBeTCcTBMM C
FOCT 12.2.007.0-75 n ygoBneTBopsATh TpeboBaHUAM 6e30nacHOCTM B COOT-
BetctBuM ¢ TP TC 004/2011, ¢ TOCT IEC 61010-1-201, TOCT 12.2.091-
2012.

3.1.1.2. Tepmonpeobpasosatenu TIY 0304Exd/M1-H o6opynosaHbl
pe3bb0BbIMU 3NIEMEHTAMM 3a3eMMEHMS JUaMETPOM He MeHee 4 MM. Jne-
MEHT 3a3eMIeHNs1 BbINOSTHEH N3 MeTanmna, CTOMKOro K KOppo3uu no OTHO-
LLIEHMIO K OKPY>KAKOLLIEWN Cpeae U He AOMKEH MMETb MOBEPXHOCTHOWM OKPaCKM.
He ponyckaetcsa mcnonb3oBaHue Ang 3asemrieHus 60nToB, BUHTOB, LUMU-
nekK, ABMSIOLUNXCS KPENEXHbIMU AeTansamMn N3aenusa unm ero COCTaBHbIX Ya-
cTen. Bokpyr 3asemnsioLliero anemeHTa AOfkHa OblTb KOHTaKTHas mMno-
Wwaaka 6e3 NOBEPXHOCTHOWM OKPACKN UaMeTpoM He MeHee 8 MM.

3Ha4yeHne ConpoTUBIIEHNS MEXOY 3a3eMMSALNM 3NIEMEHTOM (MECTOM
3a3eMreHns) N KaXaon JOCTYMNHOW NPUKOCHOBEHUIO METanM4eckon HeTo-
KoBeayLLen YacTbio N3Aenus, KoTopas MOXEeT OKa3aTbCs Mo HanpsXKeHneM,
He JOoImKHO npeBbiwaTb 0,1 Om.

3.1.1.3. TpeboBaHust 6€30NacHOCTM NPU UCTIbITAHMAX U30MALMN U n3Me-
peHun ee conpoTtumeneHms no FOCT 12.3.019-80.

3.1.1.4. lMpwu akcnnyataumm TepmonpeobpasoBatenen HeobxoamMmo co-
6nogate TpebosaHna NOCT 12.3.019-80, «[MpaBuna TexHUYECKON KCnny-
aTauum ANeKTpoycTaHOBOK notpebutenen» u «lpasuna TexHukn 6esonac-
HOCTW MpY 3KCMnnyaTauumn SMNeKTPoyCcTaHOBOK NoTpebutenen», yTBepKaeH-
Hble [0Cc3aHeproHaa30poM.

3.1.1.5. TlogkniovyeHne TepMonpeobpasoBaTenen K 3neKTpu4eckon
cxXeme [JOIDKHO OCYLLECTBMATLCHA MPU BbIKIMHOYEHHOM UCTOYHUKE MOCTOSAH-
HOro ToKa.

3.1.1.6. lMNpwn akcnnyatauumn TepMonpeobpa3oBaTenen OOMKHbI BbIMOS-
HATbCS TpeboBaHMA TEXHMKN 6E30MacHOCTU, N3MNOXKEHHbIE B JOKYMEHTaLNN
Ha cpefcTBa M3MEpPEHUn u 0bopyaoBaHUE, B KOMMIEKTE C KOTOPbIMU OHU
paboTator.

3.1.1.7. YctpaHeHue gedekToB, 3aMeHa, NodKnYeHne BHeLWHMX Kabe-
newn, MOHTaX 1 OTCOeaNHEHNE NEPBUYHBLIX NpeobpasoBaTenei JOIMKHbI OCY-
LLECTBNATLCSA NPU BbIKMIOYEHHOM NMUTAHWUM U NOJTHOM OTCYTCTBMM AaBIEHUS
B MarncTpansx.
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3.1.2. BHeLwwHMin ocMOTp

3.1.2.1. lpwn BHELLHEM OCMOTpE YCTaHaBMNMBAOT OTCYTCTBME MEXaHUYe-
CKMX MNOBPEXAEHWUW, NPaBUMbHOCTb MapKUPOBKU, MPOBEPSAIOT KOMMMEKT-
HOCTb.

Mpn HanuumMM gedeKkToB NOKPLITUI, BAUSAIOLLMX HA paboToCcnoCOOHOCTb
Tepmonpeobpa3oBaTenen, HECOOTBETCTBUSA KOMMIEKTHOCTU, MapKMpOBKU
onpeaensiT BO3MOXHOCTb AanbHEnLWero npuMeHeHnsa tepmonpeobpaso-
BaTenew.

3.1.2.2. Y kaxpgoro TepmonpeobpasoBaTens npoBepstoT Hanuyue nac-
nopta ¢ otmeTkon OTK.

3.1.3. MoHTax nsgenus

3.1.3.1. CxeMbl aneKkTpuyeckne coeanHeHun TepMmonpeobpasoBaTenen
npvBeaeHbl Ha pUcyHkax npunoxeHus A. CoeguHeHUs BbINOMHAIOTCH NyTeM
NOAKIMIOYEHUST  COEOMHUTENBHOrO Kabemns K KIeMMHbIM  KoJogkam
M 0304/M1-H unu k BUrKke BHELLHEroO pasbema TepmMonpeobpasosartens.

Mpoknagka u pasgenka kabens JomkHa oTBeyaTb TpeboBaHWsIM Oen-
cTBylowmx «lMpaBun ycTponcTea anekrpoyctaHoBoky (MY 3).

MpumeyaHue: lNMpyn Hannuuu canbHUKOBOro BBoda (cm. Tabnuuy b.1,
npunoxeHns b) Heobxoanmo:

1. yoanuTb NULWHWME CEeKLUMU PE3NHOBOW YMMOTHUTENBHOM MNPOKMNaaKu
Mo KOHKPETHbIV AMameTp YMroTHseMoro kabensi;

2. nponycTuTb kabenb Yyepes OTBEPCTUS B MeTannnyeckon pes3nbosomn
NPWKUMHOW BTYJIKE M B YMIOTHUTENbBHOW NPOKNaake;

3. kabenb C yCTaHOBMEHHbIMW BTYMKOW W MPOKMNaAKon MOMecTUTb B
rHe3go kabenbHOro BBOAA Kopnyca;

4. meTannuyeckon pe3bboBON NPKMMHOWM BTYMKOW NPOU3BECTH YNOT-
HeHne kabens Ha 2-3 0bopoTa Nocre KacaHus BTYIIKOW PE3NHOBOrO YNIoT-
HeHus;

5. BbINOMHUTbL 3MEKTPUYECKUIN MOHTaX Kabens.

3.1.3.2. Mpn MoHTaxxe Heobxoanmo ybeamTbCs, YTO Npu TemnepaType
n3mepsiemMow cpefbl:

— 0T -50 pgo 600 °C anuHa HapyXHOW YacTu >50 mm;
— 01600 go 900 °C anuHa HapyXHoW YyacTtu >120 mm;
— 01 900 po 1800 °C anuHa HapyXHOW YacTu >200 Mm.

3.1.3.3. Tepmonpeobpa3soBaTenu AOMKHbI ObiTb 3a3eMreHbl C MOMOLLIbIHO
HapY>XHOro 3asemnswLero BuHTa B cootsetcteum ¢ FTOCT 21130-75.

3.1.3.4. MoHTax B3pbIBO3aLLNLLEHHbIX TepMonpeobpa3soBaTenen
TMY 0304Ex/M1-H, TMY 0304Exd/M1-H gormkeH npon3BoanTbcs ¢ cobnto-
AeHvem TpeboBaHun gencTByowmx «MpaBun ycTponcTBa 3NeKTpoycTaHo-
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Bok» (MY rn. 7.3), «[MpaBun TeXHNYECKON 3KCNIyaTauMmn 3reKTpoyCTaHo-
BOK noTpebutenemy» (MTI33MM), TOCT 30852.13-2002 «3neKkTpOoyCTaHOBKM
BO B3pblBOONacHbIX 3oHax», FOCT IEC 60079-14-2011.

3.1.3.5. pn MOHTaxxe B3pbIBO3ALLMLLEHHBIX TepMornpeobpasoBaTtenen
TIY 0304Exd/M1-H Heobxooumo MpoBEpPUTb COCTOSIHME B3PbIBO3ALLMUTHBLIX
NMOBEPXHOCTEN U KPEMNEXHBIX ANIEMEHTOB: BCE KPEMEXHbLIE ANIEMEHTbI AOMKHbI
ObITb 3aTAHYTbI, CbeMHbIE AeTanu OOIMKHbI Mpuneratb K Koprnycy 060M0YKM
NMOTHO, HACKOMbKO MNO3BOMNSET KOHCTPYKUUSA TepmonpeobpasoBaTens.

3.1.4. OnpoboBaHne TepmonpeobpasoBaTenen ¢ 3aBOACKON YCTAaHOBKOW

3.1.4.1. MNogakntoyatoT TepmonpeobpasoBaTens K kanubpatopy-nsmepu-
Ten yHudmumpoBaHHbix curHanos WMKCY-2000 (MKCY-260) (manee —
NKCY) (Mnn ucTouHmnKy nutaHusa noctosHHoro Toka bl 96/36 n MKCY) no
cxemawm, npuBeneHHbIM Ha pucyHkax A.15, A.16, A.21 npunoxeHus A.

3.1.4.2. MNMomewaoT TepmonpeobpasoBaTtenb B NbA0-BOAAHYIO CMeCh U
BblAepXXunBatoT ero npun temneparype 0 °C B TeveHne He meHee 30 MUH.

3.1.4.3. C nomoubio MKCY namepsioT BbIXOAHON TOK lguy.i.

3.1.4.4. OCHOBHY0 NpUBEAEHHYIO MOTPELLIHOCTL paccUYnTbIBatOT No dop-
Myrne
(IBblx.i -

i)
y = el Traend 000, (3.1)
(Iz-15)
- N3MEPEHHOE 3Ha4YeHne YHUULMPOBAHHOIO BbIXOAHOMO CUr-
Hana, MA;
| - pacyeTHoe 3HayeHne YHUPULMPOBAHHOIO BLIXOAHOIO CuUrHana,

pacu.

roe |

6bix.i

cooTtBeTcTBYtoLee TemnepaType 0 °C, MA;
- HWXKHUI 1 BEPXHUI Npeaenbl YHUPULMPOBAHHOIO BLIXOAHOIO CUr-

Hana, MA (4 n 20 MA COOTBETCTBEHHO).
I onpepgenseTcsa no dopmyne

_0-T)
S

Iy I

(IB - IH)+ IH
: (3.2)

roe Ti - 3Ha4YeHNe n3mepsieMor TemnepaTypsl, °C;

TH ’TB - HWKHWUW 1 BEPXHUI Npeenbl n3amepeHun temnepaTtypsl, °C.

PaccuutaHHble no popmyne (3.1) 3Ha4yeHMs OCHOBHOWM NpuBEAEHHOM No-
rpPeLwHocTn ¥ He AorKHbI NpeBbliwaTth 0,5 npegena gonyckaemon OCHOBHOM

NOorpeLwHoCTH.
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3.2. U\cnonb3oBaHue nsgenun

3.2.1. OcyuwecTBnsoT HeobxoamMMble coeauHeHusa TepmonpeobpasoBa-
Tenen B COOTBETCTBUU C PUCYHKaMU NPUNOXeHns A.

3.2.2. BkntoyaloT UCTOYHMK NUTaAHUSA NOCTOSIHHOroO Toka. Mo mcteveHun
15 MuH Tepmonpeobpa3soBaTenb rotoB Kk pabore.

3.2.3. OnpegensoT namepsieMyto Temnepatypy T no dopmyrne

(I-1,)
T= M X(TB-TH)+TH’ (3-3)
(I-14)
roe | - uamepeHHoe 3HaueHVe BbIXOOHOO CUrHANa, COOTBETCTBYIOLLEE U3-

MepsieMon Temnepartype, MA;

I, 1y - HKHWIA 1 BEPXHWUI Npeaerbl YHUMULMPOBAHHOTO BbIXOAHOIO CHUr-

Hana, MA;
T, T - HWKHWIA 1 BEPXHUI Npefenbl M3MepeHuii Temneparypbi, °C;

T - s3HaueHne namepsieMoi TemnepaTtypsil, °C.

3.2.4. Mpun wncnonb3oBaHnun HART-NpoTOKONa M3MEPEHHbIE 3HA4YeHUS
TemnepaTypbl, @ TakKe paccymMTaHHble TepMonpeobpa3oBaTenemM 3Ha4YeHus
BbIXOAQHOrO TOKa M NPOLEHT AnanasoHa, noryyatT C MOMOLLbIO NPOrpaMmbl
«HARTconfig».

3.3. Hactpovika TIY 0304/M1-H Ha grnana3oH npeobpasoBaHusa Temne-
paTypbl, OTMNYHbIA OT «3aBOACKOW YCTaHOBKU»

3.3.1. MopakntoyatoT nNpeobpasosatens k MK B COOTBETCTBUMM C PUCYH-
kammn A.9, A.10 n A.19.

3.3.2. 3anyckatoT nporpammy «HARTconfig», HacTpauBaloT CBA3b C Tep-
MonpeobpasoBaTeniemM M CYUTLIBAOT napameTpbl KoHUrypaumm m3 npu-
bopa.

3.3.3. YcraHaBnuBaloT 3HauyeHwe napameTtpa «KopoTkuin agpec» pas-
HbIM HYIH0.

3.3.4. Ha 3aknagke «[lapameTtpbl» nporpammbl « HARTconfig» 3agatot
HWXXHUI 1 BEPXHWI Npeaernbl nsaMepeHun Temnepatypsl (n. 2.6.2).

3.3.5. HoBble 3Ha4YeHUs HUXKHEro 1 BepXHero npeaenos U3MepeHnin TeM-
nepaTypbl AOIMKHbI HAXOAUTLCHA BHYTPY AMana3oHa npeobpasoBaHus, ycTa-
HOBJTEHHOTrO MPU U3roTOBNEHNN TepMonpeobpasoBaTens.

3.3.6. 3anucbiBatoT HOBbIE NapameTpbl B Npubop.

BHUMAHWE: HACTPOWKA TI1Y 0304/M1-H HA APYIrOv ANAMA30H
MNMPEOBEPA3SOBAHUSA TEMIEPATYPbLI BO3MOX>XHA TOJIBKO B NPEAE-
JIAX, YKASAHHbIX HA NEPBUYHOM NPEOBGPA30OBATEIJIE.

3.4. Moacrtponika TepMonpeobpa3oBaTenen ¢ NOMoLLb0 Kanubpatopa,
TepmocTaTta WUnuv nevm Ha BblIbpaHHbIN AManasoH U3MepsieMon TeMnepaTtypbl

3.4.1. MNMopacTpovika TepmonpeobpasoBaTenen OCyLEeCTBNAETCS C LieNbio
©onee ToyHOro NpeobpasoBaHMsa TEMNeEpaTypbl B Anana3oHe TemnepaTtyp,
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yCTaHOBMEHHOM norb3oBaTeneM. [laHHas noacTpovika yMeHbLIaeT Kak aj-
OUTUBHYIO, TaK U MyNbTUNMMKATUBHYIO OLUMBKY npeobpas3oBaHusa Temnepa-
Typbl.

3.4.2. MNopgkntovaroT npeobpasoBartens kK MK B cOOTBETCTBMM C PUCYH-
kamun A.9, A.10, A.19.

3.4.3. 3anyckatoT nporpammy «HARTconfig», HacTpanBaloT CBA3b C Tep-
MonpeobpasoBaTenem n cuMTbiBalOT NapamMeTpbl U3 npubopa.

3.4.4. YcTtaHaBnuBatoT 3HayeHue napametpa «KopoTkuin agpec» pas-
HbIM HYIH0.

3.4.5. Ha 3aknagke «[lMapameTpbl» yCTaHaBNMBaKT M 3anucbiBatoT na-
pameTp «Bpemsa ycpegHeHusa» paBHbIv 3 C.

3.4.6. NMpun HeobxoamMMocTn Ha 3aknagke «lapameTpbl» yCcTaHaBnMBalT
W 3anu1cbiBalOT HOBbIE 3HAYEHNST HUKHETO 1 BEPXHErO NpeaeroB n3mepeHni
TemnepaTtypsbl (M. 2.6.2).

3.4.7. YctaHaBnmBatoT B kanmbpaTtope SJIEMEP-KT-500 (KT-1100, 3J1E-
MEP-KT-650, KT-110, TepmocTate unv neum) rTemnepaTypy, COOTBETCTBYO-
LLYIO HDKHEMY npegeny namepeHu temnepatypbl Tmin. [1py Tmin = 0 °C ro-
TOBAT BOAO-NeAsHYI0 cMeck B cocyae [btoapa.

3.4.8. MNomewwatoT TepmonpeobpasosaTens B AJIEMEP-KT-500 (KT-650,
KT-1100, KT-110, TepmocTat nnu neyvb) Ha rnyobuHy, COOTBETCTBYIOLLYIO
ONMHE MOHTaXHOM YacTu (anst kanubpartopa — Ha rnyouHy He meHee 250 Mm
ansa KT-1100 n He meHee 160 mm ana SNIEMEP-KT-500, SJIEMEP-KT-650
n KT-110, ansa TepmocTtaTa — Ha rnyobrHy MOHTa)XHOW YacTu Tepmonpeobpa-
3oBaTens Unu, ecnu AnvHa MoHTaxkHon YyacTun 6onee 250 Mm — Ha rny6uHy
He meHee 250 MM), 1 BblAEPKMBAIOT UX NPY AaHHOW TeMnepaType B Te4YeHne
He meHee 30 MuH. TemnepaTtypy B TepMocTaTe Unu nevym n3aMepsioT ¢ Nomo-
b0 3TaNoHHOro TepMOMETpa CONPOTUBIIEHNS unu npeobpasoBaTens Tep-
MOSMEKTPNYECKOrO.

3.4.9. B okHe nporpammbl «HWKHSS Todkay» Ha 3aknagke «Cneuundumye-
CKue» BBOLAT TOYHOE 3HAyeHMe TemrnepaTtypbl Kanubpatopa v HaXuMmaroT
KHonKy «lloacTponka HUXHEN rpaHuLbly.

3.4.10. YcrtaHaBnuBakT B kanubpatope JJIEMEP-KT-500 (KT-1100,
OINEMEP-KT-650, KT-110, TepmocTate unu nedm) TemnepaTypy, COOTBET-
CTBYIOLLYIO BEPXHEMY npeaeny namepeHun Temnepatypbl Tmax U BblOepXu-
BalOT KanvbpaTtop u TepmonpeobpasoBaTenb Npu 4aHHOM Temnepartype B
TeyeHune He MmeHee 30 MUH.

3.4.11. Ha 3aknagke «Cneunduyeckme» HaxumarT KHonky «[log-
CTpoMKa AnanasoHa», B OkKHe «[lencTBuUTenbHOe 3HayeHne TemnepaTypbi»
BBOOAT TOYHOE 3HaYeHWe TemnepaTtypbl KannbpaTopa 1 HaXXMMaKT KHOMKY
«[NogcTpontb AnanasoH».

3.4.12. CuynTbIBalOT NOKa3aHusA nNpeobpasoBaTens, HaxaB KHOMkKy «3a-

nyck ¥ ».
3.4.13. YbexpatoTcs, 4To nokasaHus npeobpasoBaTens oTnmyarTcs oT
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TOYHOrO 3HaYeHWs TemnepaTypbl kanubpaTopa Ha BENMYUHY, HE NpeBbILLa-
IOLLYIO 3HaYeHusa npefena gONyCckaeMonW OCHOBHOW NPUBEAEHHOMW norpeLu-
HOCTW, yKa3zaHHoro B n. 2.2.1.

3.4.14. YcrtaHaBnueawT B kanubpaTtope 3IJIEMEP-KT-500 (KT-1100,
OJNEMEP-KT-650, KT-110, Tepmoctate unu ne4dn) Temnepartypy, COOTBET-
CTBYIOLLYIO HWXXHEMY npeaeny nsamepenui temnepatypbl Tmin.

3.4.15. CunTblBalOT NokasaHus npeobpasoBaTens, HaxaB KHOMKY «3a-

nyck » ».

3.4.16. Y6exaatoTcs, YTO nokasaHna npeobpasoBartens oTnmyalTca oT
TOYHOrO 3HaYeHWs1 TeMmnepaTypbl kKanubpaTopa Ha BENUYMHY, He NpeBbILLa-
IOLLYIO 3HaYeHnsa npejerna OonyckaeMon OCHOBHOW NPUBEAEHHOW norpeLu-
HOCTW, yKasaHHoro B n. 2.2.1. B npoTuBHOM criydyae nosTopsatoT nn. 3.4.8-
3.4.15.

3.4.17. YcTaHaBnMBalT B kanubpaTope TemnepaTypy, COOTBETCTBYIO-
LLYtO CpedHeMy 3HaYeHuo gmana3oHa npeobpasoBaHus TemnepaTypbl Tmin
+ (Tmax -Tmin)/2; NOcne BbIxoda kanubpartopa Ha 3afaHHylo Temneparypy,
BblAEPXMBaKOT TepMonpeobpasoBartens B TeyeHne 30 MuH.

3.4.18. CunTbiBalOT NokasaHusa npeobpasoBaTensd, HaxaB KHOMKYy «3a-

nyck ” ».

3.4.19. Yb6expatoTcs, 4To nokasaHus npeobpasoBaTens OTnMyatTcsa oT
TOYHOro 3HayYeHMs TemnepaTypbl kanmbpaTopa Ha BeNUYuHY, He NpeBblLLa-
IOLLYI0 3Ha4YeHus npegena AonyckaemMon OCHOBHOW NpVBEAEHHOWN norpeLu-
HOCTW, yKasaHHoro B n. 2.2.1. B npoTtuBHOM cny4ae nostopstoT nn. 3.4.7 -
3.4.18.

3.4.20. Ha 3aknagke «[lapameTpbl» yCTaHaBnMBalOT M 3anucCbiBaOT
npexHee 3HayeHne napameTpa «Bpems ycpeaHeHns».

MpumedyaHne— 3HavyeHns TemnepaTtyp, B KOTOPbIX NPONCXOONT
NOACTPONKa, MOryT He coBrnafaTb C 3HAaYEHUAMU HUXKHETO U BEPXHErO rnpe-
0enoB n3mepeHun Temnepatypel. B Tom cniyyae, ecnn kanubpartop Temne-
paTypbl He cnocobeH 3aaaTtb C HeOOXOAMMOW TOYHOCTBIO HUXKHUIA UMW BEPX-
HWI Npefenbl 3MepeHun TemnepaTypbl, TO 3a4atoT nNpedenbHo 6nmskue K
HUM 3Ha4YeHus TemnepaTypsl.

3.5. PyyHas nopgcTtporika TepmonpeobpasoBaTernen

3.5.1. Py4yHasa noacTpoika TepmonpeobpasoBaTernen siBnseTcs anbrep-
HaTUBOW NOACTPOIKe Npeobpa3oBaTenen, NpMBegeHHoON B 1. 3.4,

3.5.2. Py4yHyto noactpoviky TepmonpeobpasoBaTenen npov3Bogdar npu
nomowm kHonok «MIN» n «MAX».

3.5.3. Py4Hasa noactpoiika ¢ nomoLlbio kHomnok «MIN» n « MAX» paspe-
LaeTcsa Mnu 3anpeLaeTcst NnyTeM ycraHoBku/copoca cnara «Py4yHas noa-
CTpoKKa» Ha 3aknajke crneLmdpunieckme ¢ nocrneayoLlen 3anucbto napameT-
poB.
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3.5.4. Bxoa B pexum noacTpOnK/ OCYLLEeCTBSeTCA NyTemM ANUTENBHOro
(He meHee 3 c¢) HaxaTusa Ha kHonky «MAX», YTO conpoBoXaaeTcs Bblaayen
TOKa OLLUMOKN HU3KOrO YPOBHS B TEYEHUN BpeMeHu 3 C.

3.5.5. 1o okoH4YaHMIO Bblgaum Toka OLUMOKM 3HAYEHUE BbIXOOHOMO TOKa,
COOTBETCTBYIOLLErOo npeobpadyeMon TemnepaTtype, W3MEHSIETCS MyTem
HaxaTtusa kHonok «MIN» (ymeHblweHne) n «MAX» (yBenuyeHue) c arom
0,01 % (1,6 mkA) oT ero gnanasoHa (20 MA-4 MA=16 MA).

3.5.6. lNpu 3apgaHHOM TemnepaType Ti NOACTPONKa 3aKnto4aeTcs B Npu-

ONXKEHUM BbIXOAHOTO TOKa € MOMOLLIbIO KHOMOK « MIN» 1 « MAX» K 3Ha4YeHu o
TOKa, Bbl4mcnsiemoro no popmyne (3.2).
3.5.7. NoacTponKy oCyLEeCTBNSOT NpK ABYX 3HAYEHUAX TeMnepaTypbl:
—npu Temneparype, 6nmM3Kon K HXKHEMY Npedeny M3MepeHun Temnepa-
Typbl;
—nNpuv TeMneparype, 6rM3KoN K BEPXHEMY Npeaeny U3MepeHun Temnepa-
Typbl.
3.5.8. Ecnu B TeueHue 4 ¢ HM OfHa M3 KHOMOK He HaxaTta, TepmMonpeod-
pasoBaTeslb aBTOMaTUYECKM BbIXOOUT U3 peXrUMa NOACTPONKU.
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4. METOOUKA NMOBEPKU

4.1. 4.1. lNoBepkKy epmonpeobpasoBaTenein NPOBOAAT OpraHbl METPOSo-
rmyeckon cnyxbbl UnNn apyrme akKkpeauTOBaHHbIE Ha NPaBO MOBEPKM opra-
HU3auMM No AOKYMeHTY «TepmonpeobpasoBatenu yHuBepcanbHble TI1Y-
0304». MeTtoauka nosepku MIT 207.1-009-2017 ¢ nameHeHnem Ne 2», yTep-
XXOEHHOMY B YCTAHOBMEHHOM MOpsiaKe.

4.2. HTepBan mexay noBepkamu COCTaBnsieT:

- 4 ropa;

- 6 mecaueB — ana Tl ¢ BepxHUM npegenomM gnanasoHa M3MepPEHNA CB.
nntoc 1100 °C;

- 2roga— ana TC c BepxHMM Npegenom guanasoHa U3amepeHuin CB. Nioc
350 °C u HmxHMM npegenoM Huxe muHyc 60 °C; ana Tl ¢ BepxHUM
npegenom avanasoHa mamepeHun cs. nnoc 850 go nmoc 1100 °C
BKITIOY. N HWXHUM npeaenom Hmxke muHyc 50 °C;

-5 netr — gna TC ¢ HCX «Pt100» 1 gnanasoHOM M3MEpEHUn OT MUHYC
60 pgo nntoc 350 °C Bkntod.; anga TM ¢ HCX tuna «N» 1 gnanasoHom
namepeHuii ot MmHyc 50 go nntoc 850 °C.

4.3. Metoguka nosepku MIT 207.1-009-2017 moxeT ObITb NpUMeEHEHa
npu kanubposke TepmonpeobpasoBaTenen.
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5. TEXHWYECKOE OBCITYXUBAHUE

5.1. TexHu4yeckoe obcnyxnBaHne TepmonpeobpasoBaTenen cBOAUTCS K
cobntogeHno Npasun aKcnnyaTauumn, XxpaHeHUsa u TpaHCNOpPTUPOBaHUS, U3-
NOXEHHbIX B HACTOSALEM PYKOBOACTBE MO 3KchnyaTauuu, npodunakrmye-
CKMM OCMOTpaMm, Nepruoamyeckon NOBEpPKE U PEMOHTHbIM paboTam.

5.2. lNMpochmnakTnyeckne oCMoTpbl NPOBOAATCS B NOPSAKE, YCTaHOBIEH-
HOM Ha obbekTax akcnnyatauuu TepmoripeobpasoBaTenen, HO He pexe
OBYX pas3 B rog v BKIOYaloT:

a) BHELUHWIA OCMOTpP B COOTBETCTBMM C N. 3.1.2;

©0) NpoBepKy NPOYHOCTM KPEMNIEHNs NMHWIA CBSA3M TepMonpeobpa3soBare-
newn ¢ nepBuYHbLIM NpeobpasoBaTenem, MICTOYHUKOM MUTAHUS N Harpy3kom B
cootBetcTBuM ¢ . 3.1.3.1;

B) npoBepky paboTocnocobHocTn B cooTBeTcTBUM C N. 3.1.4;

r) MPoOBEpPKY TOYHOCTW M3MEpEeHUI TepmonpeobpasoBaTenen B TOYKaXx,
cooTtBeTcTBYOWMX 5, 50, 95 % gmanasoHa n3MepsieMbiX BEMMYMH B COOT-
BETCTBWM C pa3gernoM 4 HacTOSLLIEro pyKOBOACTBA MO 3KCMyaTaLluu.

B ycnosusx npoBeaeHus nposepkn paboTocnocoBHOCTH, Koraa MCKo-
YeHa BO3MOXHOCTb WCMOMb30BaHWSA BCMOMOraTenbHbIX CPeacTB uaMepe-
HUI, TepMmonpeobpasoBaTeNn He NoANexart NPoBepKe Ha TOYHOCTb U3mMepe-
HW. B aTom criyyae TepMonpeobpa3oBaTenu NpoBepSItOT TONbKO Ha OYHK-
unoHmpoBaHune. TepmonpeobpasoBaTeny CUMTaT YHKLUOHMPYHOLLNMMU,
€CIn MX NoKa3aHUsA OPUEHTUPOBOYHO COBMaAalT C M3MepsieMon Temnepa-
TYPOW.

5.3. Mepuognyeckyto noBepky TepmonpeobpasoBaTtenen NpousBogaT B
COOTBETCTBUM C yKazaHUAMU, NPUBEAEHHbIMM B pasgene 4 HacTosLWwero py-
KOBOZCTBa MO 3KcnyaTauuu.

5.4. Tepmonpeobpa3oBaTenn ¢ HeUCNpPaBHOCTAMMW, He Moanexalimmu
YCTPaHeH o Npu NpodrnakTM4eckoM 0OCMOTPE, UNn He npoLleaLlmne nepmo-
OMYeCKyto NOBEpPKY, NoafiexaT TEKYLLeMY PEMOHTY.

PemoHT TepmonpeobpasoBaTenei npon3soguTcs Ha NnpeanpuaTUn-u3ro-
ToBUTENE.

5.5.006ecneyeHne B3pbIBO3ALLUTLI NMPU MOHTaXe

B3pbiBo3awumiLeHHble TepMmonpeobpa3oBaTeny MOryT NpUMEHSITbCA BO
B3PbIBOOMACHbIX 30HaX MOMELLEHMWIN N HAPY>KHbIX YCTAHOBOK B COOTBETCTBUM
C YCTaHOBINEHHOW MapKMPOBKOW B3pbIBO3aLLUTLI C cobniogeHnem TpeboBa-
HWUI gencTeylowmx «lMpaBun ycTponcTea anekrtpoyctaHoBok» (MY3 . 7.3),
«MpaBnn TeXHWYECKON IKChryaTauun 3MeKTPOoyCTaHOBOK MoTpebutenei»
(MTI3MM, rn. 3.4), HacTOSAILWEro PyKOBOACTBA MO 3KCMyaTauumn, UHCTPYKLNN
Mo MOHTaXy 3MeKTpoobopyAoBaHNs, B COCTaBe KOTOPOro yCTaHaBMMBaeTCs
npeobpasoBaTenb AaBreHus.

Mepen MOHTaXXOM  B3pbiBO3alUMLiEHHble TepmonpeobpasoBartenu
OOMKHbI 6bITb OCMOTPEHbI. [NpKn 3TOM HeobxoanMo 06paTUTbL BHUMAaHWE Ha:
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—nNpepynpeauTernbHble HAAMWUCK, MapKNPOBKY B3PbIBO3aALLUTLI U ee COOT-
BETCTBME KNaccy B3pbIBOONACHON 30HbI;

— OTCYTCTBME NOBPEXAEHUIN KOPMNyca B3pbIBO3aLUULLEHHBIX TepMONpeod-
pasoBaTernien u 3feMeHToB KabenbHoro BBOAa;

—COCTOSIHME M HAAEeXHOCTb 3aBUHYMBAHUS 3NEKTPUYECKMX KOHTAKTHbIX
COEAVMHEHMWIN, HanuimMe BCEX KpeneXHbiX 3remMeHToB (6onToB, raek,
wanb n 1.4.);

— COCTOSIHME 3NEMEHTOB 3a3eMIEHUS.

MoHTax B3pbIBO3aLLMLLEHHbBIX TEpMONpeobpa3oBaTenen nNpon3BoaANTCA

B COOTBETCTBMM CO CXEMaMW IMEKTPUYECKMX coeamHeHUN. [JOrmKHO ObiTb
obecneyeHo HagexHoe NpucoeauHeHne Xun kabens K TOKOBeOYLUM KOH-
TakTam pasbema, UCKoYas BO3MOXHOCTb 3aMblKaHUS U kabens.

lMocne moHTaxa HeobxoaAMMo NpoBepUTbL PaboToCNOCOOHOCTL B3PLIBO-
3aluMLLEeHHbIX TepmonpeobpasoBaTenen.

Bce kpenexHble aneMeHThbl JOJMKHbI ObiTb 3aTsHYTbl, CbeMHble AeTanu
[OOJIDKHBI MpuneraTb K KOprycy NIOTHO, HACKOSbKO MO3BONSAET 3TO KOHCTPYK-
LUUS B3pbIBO3aLLMLLEHHbIX TEpMonpeobpasoBaTenen.

Kopnyc B3pblBO3alUMLLEHHBLIX TepMonpeobpa3oBaTenen AomkKeH ObiTb
3a3emreH. MecTo npucoegMHeHUsa Hapy>XHOro 3a3eMnALLEro NPOBOAHMKA
[OIMKHO ObITb TWATENBHO 3a4YULLIEHO U, MOCMEe NPUCOeONHEHNS 3a3EMITISIHO-
LLlero NpoBOAHMKA, NPeaoXpPaHEHO OT KOPPO3uMM MyTEM HAHECEHUSI KOHCU-
CTEHTHOW CMa3Ku.

5.6. ObecneyeHne B3pbiB0GE30MNaCHOCTM NpY SKCMyaTaumm

Mprem B3pbiBO3aLLMLLEHHBLIX TEPMONpeobpasoBaTenen B aKkcnnyaTauuo
nocne nx MOHTaa, OpraHM3aums aKcnyaTauum n peMoHTa AOIMKHbI NPOon3-
BOOUTLCS B MOSIHOM COOTBETCTBUM C M. 3.4 «ONeKTpoyCcTaHOBKN BO B3pbl-
BoonacHbIx 3oHax» MNTI3I, a Takke AEUCTBYIOLLMX UHCTPYKLUUA Ha 3rek-
TpooGopyaoBaHue, B KOTOPOM ycTaHoBneH TI1.

OkcnnyaTauns B3pbiBO3aLUMLLEHHbIX TepMonpeobpasoBaTenen omkHa
OCYLLECTBMATbCA TakMuM obpasom, 4Tobbl cobnoganuck Bce TpeboBaHMs,
yKkasaHHble B nogpasgenax «O6ecneyeHne B3pbIBO3ALUULLEHHOCTU» U
«ObecneyeHne B3pbIBO3ALLMUTBLI MPY MOHTaXe M JKCnyaTaunumy.

Mpu akcnnyaTaumm Heobxoaumo HabnwogaTb 3a HOpManbHOM paboTon
B3pblBO3aLLMLLEHHBIX TepMonpeobpasoBaTenen, NPOBOAUTbL CUcTEMaTUYe-
CKMUIN BHELUHUIA 1 NPOUNaKTUYECKUN OCMOTPBI.

Mpw BHewWwHeM ocMoTpe HeoOX0AMMO NPOBEPUTD:

—oTcyTcTBME OOPBLIBOB UMW MOBPEXAEHUS U30NAUMM BHELUHEro coeam-

HWUTENbHOro kabens;
—OTCYTCTBME BUOANMbBIX MEXAHWYECKMX MOBPEXOEHUN Ha KOpryce B3pbl-
BO3aLUyLLEHHbIX TepMonpeobpasoBaTenen.
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Mpn npocpmnakTU4eckoM OCMOTpPe AOMKHbI ObiTb BbIMOMHEHbI BCE pa-
©0Tbl BHELWIHEro OCMOTPA, a TakKe NPOBEPEHO COCTOSIHNME KOHTAKTHbIX CO-
€IMHEHUIN BHYTPW KOopryca B3pbIBO3aLLMLLEHHBIX TepMOnpeobpasoBaTenen,
ynnotHeHue kabensa B kabenbHom BBOAe. [lepnoanyHOCTb NpodunakTmuye-
CKMX OCMOTPOB YCTaHaBNUBAETCS B 3aBUCMMOCTM OT YCNOBUIA 3KCNyaTaumm
B3pbIBO3aLLMLLEHHBIX TepMOnpeobpasoBaTenen.

OkcnnyaTaums B3pbiBO3aLLMLLEHHbIX TepMmonpeobpa3oBaTenen ¢ nospe-
XOEHUSMW U HEUCMPABHOCTSAMM 3anpeLlaeTcs.

lMpn ycTaHOBKe B3pbIBO3ALLMLLEHHBIX TepMonpeobpasoBatenen BO
B3pbIBOOMACHOW 30He crieyeT m3beratb KOHBEKLMOHHBIX MOTOKOB OKpY»Ka-
IOLLIEN cpefbl BOKPYT Kopryca TepmMonpeobpasoBaTtens Anst UCKITHYeHUs No-
SIBMIEHUS Ha NOBEPXHOCTM KOpNyca aNeKTpocTaTuyecKkmnx 3apsigos.

3kcnnyaTtauusa n TexHmyeckoe obcny>xmBaHme B3pbIBO3aLUULLEHHbIX TEp-
mMonpeobpasoBaTenen 4OMKHbI BbINOMHATLCA B COOTBETCTBMM C TpeboBaHm-
avmn TOCT IEC 60079-14-2011.
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6. XPAHEHUE

6.1. YcnoBus xpaHeHus TepmonpeobpasoBaTenen B TPaHCMOPTHOW Tape
Ha cknage usrotoButens v noTpebutens 4OMKHbI COOTBETCTBOBATL YCIO-
BusMm | no FTOCT 15150-69. B Bo3ayxe He AOMKHbI NMPUCYTCTBOBaTbL arpec-
CUBHbIE MPUMECH.

6.2. PacnonoxeHne TepmonpeobpasoBaTenen B XpaHUNULLAX OOJMKHO
obecneynBaTb CBOOOAHLIN OOCTYN K HUM.

6.3. Tepmonpeobpa3oBaTtenu cnegyeT XpaHUTb Ha CTennaxax.

6.4. PaccTtosiHne mexay cTeHamu, NosiomM XpaHunuiia u Tepmonpeodpa-
3oBaTensMu AomkHO ObiTb He MeHee 100 M.

7. TPAHCNOPTUPOBAHUE

7.1. TepmonpeobpasoBaTenu TpaHCNoOpPTMPYHOTCA BCEMU BUAAMUN TPaHC-
nopTa B KPbITbIX TPAHCMOPTHbIX cpeacTBax. KpenneHme Tapbl B TpaHCMNopT-
HbIX CpeacTBax AOIMKHO NPOM3BOAUTLCHA COrfacHO npasunam, AevcTBYHO-
UMM Ha COOTBETCTBYHOLLMX BUaax TpaHcnopTa.

7.2. YcnoBusi TpaHCMoOpTUPOBaHUS TepMornpeobpasoBaTenen OOMKHbI
cooTteeTcTBOBaThb ycrousm 5 no NFOCT 15150-69, Ho npu TemnepaType
OKpyatoLlero Bo3gyxa ot MmuHyc 50 go nmtoc 50 °C ¢ cobnogeHvem mep
3almThl OT y4apoB 1 BUbpaumin.

7.3. TpaHcnopTupoBaTb TepmonpeobpasoBaTtenu criegyeT ynakoBaH-
HbIMW B MAKETbI UMM NOLUTYYHO.

7.4. TpaHcnopTupoBaTb TepmonpeobpasoBaTenu B kopobkax criegyeT B
cooTtBeTcTBMM C TpebosaHuamm FOCT 21929-76.

8. YTUNN3ALUUA

8.1. TepmonpeobpasoBaTenu He coaepkaT BpegHbIX MaTtepnanos u Be-
wecTB, TpebyoLwmnx cneLmanbHbiX METOAOB YTUNU3aLIMW.

8.2. Nocne okoH4YaHuWs cpoka crnyx6bl TepmonpeobpasoBaTenu noasep-
raloTcs MeponpusTUSIM MO MOArOTOBKE WM OTMpaBke Ha yTunusauuio. MNpu
9TOM cnefyeT PYKOBOACTBOBATLCS HOPMATMBHO-TEXHUYECKUMW [JOKYMEH-
Tamu, NPUHSTLIMK B 3KCMNyaTUPYHOLLE OpraHU3aLuu.
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NPUNOXEHUE A

CxeMbl aneKTpu4eckme nogKnyYeHumn

Tny 0304/M1-H

—————— |

I LUEMNb |2
| + |1
| 1| 2

PucyHok A.1 — Cxema anektpuyeckas nogknoveHnin TIY-0304/M1-H no
TOoKOBOM neTne 6e3 nHankaTopa

Ty 0304/M1-P

__________ 1
3 2 1 s| LUENb I BN
R@R“ﬁ\ 4[K2 +[ 1 Rzl =10..42B
Rﬂ: . 5| K3 3 MA
P P o |

——— 1. TpexnpoBogHas cxema nogkniodeHns TC
2. [isyxnpoBogHas cxema nogknodenus TC
3. Tepmonapa ¢ BHelwHuM KXC

PucyHok A.2 — Cxema anektpuyeckas nogkntodennin TIY-0304/M1-P «
TC v Tl v no TokoBON NeTne 6e3 MHaMkaTopa

38




MpoaonxeHne npunoxeHunsa A

B3apbiBoonacHas 30Ha

BapwuaHT 1

Ty 0304Ex/M1-H

BapbiBoGe3onacHas 30Ha

LUENb |2 +
+|1out (3.1 W3mepeHue Toka
32—
|

SNEMEP-BPU3 420Ex/K1-12 |
—————————— 1
WM 0304Ex/M1-H '
e 1 & | LEMb
| LUENb |2 ——r—4.1] +l1in
| 11 L1a.2[ Min ot
+| e 1 o .
I 102 ! LENb
e — i +Up |11
OEx ia IA/IIB/IC T6...T3 Ga X [Ex ia Ga] IIC g1

Ui, li, Pi, Ci, Li

AkmuseHbIl 6apbep
uckKpo3auumel ¢
2anbeaHu4ecKol paseaskol

B3pbIBOOMNACHOW 30He (BapuaHT 1)

BapwuaHT 2

BapbiBoOnacHas 3oHa

B3apbiBobe3onacHas 30Ha

=24B

I
}
I
I
TMY 0304Ex/M1-H i
I
i ANEMEP-BU3 420Ex/K1-12
__________ I
[ uno3osExmi-H | !
p————— 4 ! [s-|uens UENb |2
I UEMb |2 J ——5.1] +l1in +l1out |2.1
| 11— [—:— 5.2] -Min 1out [2.2
]
} 4 | [Ex ia Ga] IiC ®|
I e e S L B T d J_
0Ex ia IIA/IIB/IC T6...T3 Ga X laccuensiti Gapsep L
Ui. i. Pi. Ci. Li uckposauwumsi 6e3 a
PR 2albeaHU4ecKol pa3ssasKu

PucyHok A.3 - Cxema anektpudeckas nogkniodeHumn TIY 0304Ex/M1-H- Bo

B 906

PucyHok A.4 - Cxema anekTpudeckas nogknoveHunn TIY 0304Ex/M1-H- Bo
B3pbIBOONACHOW 30He (BapuaHT 2)
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MpoaonxeHne npunoxeHunsa A

BapuanT 1

BapbiBoonacHas 30Ha BapbiBo6e3onacHas 30Ha

TNy 0304Ex/M1-P

SNEMEP-EPU3 420Ex/K1-12 |
—————————— 1
[V 0304Ex/M1-H |
Fj_—_—_j———'———'l o | UEMb HENG: |.-o X
p i - +l1out |3.1 @ WamepeHrue Toka
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5/K3 | ! +Up [1.1
| |
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AkmusHbili 6apbep
ucKpo3awumel ¢
2arbeaHu4YecKol pa3esskol

Ui, li, Pi, Ci, Li

—{ ]

MepBuyHbIN NnpeobpasoBatens

PucyHok A.5 - Cxema anektpuyeckas nogknioveHun TIY0304Ex/M1-P Bo

B3pbIBOOMNACHON 30He (BapumaHT 1)
BapuaHT 2

BapbiBoonacHas 3oHa BspbiBo6esonacHas 30Ha

ONEMEP-BEU3 420Ex/K1-12

1
1
:
TNY 0304Ex/M1-P :
1
1
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1
1
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E=sssa=————— 1 s [UENB | UEML |-#| R,

&) LEMb | LEMb |2 J 5.1 +1lin_ | +1out 2.1 *|l_oaB
3lk1__ | ke ol 5.2 Hin_| 1lout [2.2 =

L JL Y- ]2 Ex ia Ga] IiC

5353___ | ! [Ex ia Ga] @

\_6|iK_4_ s : | MaccusHbili 6apbep J_
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MepBu4HbLIM NpeobpasoBarens

PucyHok A.6 - Cxema anektpuyeckada nogkntoyeHun TMY0304Ex/M1-P Bo
B3pbIBOOMAaCHOW 30He (BapuaHT 2)
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MpoaonxeHne npunoxeHunsa A

TNy 0304/M1-H(P)
BO3MOXHBIE BAPUAHT bl NOAKNIOYEHUIA
__________ 1 (BbIBUpaeTCH OANH U3 ABYX)
WM 0304/M1-H |
[T T T 4 1=4..20 MA
| LEMb |= i R,=250 Om
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PucyHok A.7 - Cxema anektpuyeckas nogknodeHni TIY 0304/M1-H,
Try 0304/M1-P (no HART-npoTtokony. OgnHOYHOEe NOAKMNIOYEHNE «TOYKa-
TOYKa», KopoTkmi agpec = 0)

BapbiBoOnacHas 3oHa BapbiBobesonacHan 3oHa

TNY 0304Ex/M1-H(P)
BO3MOKHBIE BaPUAHTbI NOLKTIHONEHUI
(sbiBupaercs oanH U3 asyx)
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HuKaTop HART-monem
[Ex ia Ga] IC

I
I
I
1
I
1
I
I
I
I
I
1
I
1
|
-2 ]
I
I
I
1
I
1
|
1
I
|
|
|
|
I
I
|
I
|

[Ex ia Ga] liC
PucyHok A.8 - Cxema anektpudeckast nogkrodeHmin TIY 0304Ex/M1-H,

Ty 0304/M1-P (no HART-npoTokorny) BO B3pbiBOONacHoON 3oHe. OanHOu-
HO€e NOAKIYEHNE «ToYKa-ToYKa», KopoTkmin agpec = 0)
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MpoaosnxeHne npunoxenus A

TY 0304/M1-H(P)

BoamoxHble BapuaHTbl NOAKNIOYEH Wi

;'1_0;0;’;1__“____] (BbIBUPaETCA OANH U3 ABYX)
=4 mA

Addr=1

TNY 0304/M1-H(P)
HART-mogem
HM-10/U

wn e o?o?nﬁ-_n____j oo
e oo
| LEMb |2 P EF4vA | OO
1 +1[1
l -
|
b -

Addr=2

TMY 0304/M1-H(P)

LUEMb |2 / =4 mA

PucyHok A.9 - Cxema anektpuyeckas nogknodeHun k MK TMY 0304/M1-H,
TMy 0304/M1-P (no HART-npoTtokony. CeTeBoe NoakroyeHue,
KopoTkun agpec ot 1 go 15)
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I'Ipop,on)KeH ne npunoxeHus A

TMY 0304/M1-H(P)
WA o20a/M1H | UszmepeHue
!"10_30_411‘1_“____4 moka 4...20 MA
I BN
: LEMNb (-2 250 Om
+ 1 I | +| =24B
| +( A\
12 MAY - (36 B),
B B & 25 MA
nK
lMpuem/nepedaya ETs J
GaHHbIx no HART

PucyHok A.10 - CxemMa anekTpudeckas nogkntodenmn TIY 0304/M1-H,
Try 0304/M1-P no HART-npoTokony npu onpo6oBaHum
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HPOAOJ'I)KGH ne npunoXxeHuma A

TNY 0304/M1-H(P)
wrnosoa/mi-H | e
MNO0VMIN . vt
| - B 906
| UENb |2 R
| +1|1
| 12
it R <400 Om
__________ I=U/R
TMY 0304/M1-H(P)
irﬂ?ci/m.]““j
__________ Uameperue
' moka 4...20 MA B 906
| UENb |2
| 1
L __________ -t
TNY 0304/M1-H(P)
WUKCY-2012
wnozoami-H | Kabens KN201212
| LD oo s SN o S | & mA, MB, B, Om
| ENb | = Hameperue moka 4...20 MA,
! 1 il i npuem/n:(;;c;?:uaRir QaHHeIX ‘ d) mA, MB, B
CUH. -
IL 12 2] & om

WUKCY-3000

—————————— T W .1
wnosoamiH | puesinepedaie dameX  KA3000M

| no HART {}Z“ E

K113000Y-K

} uen: 'f KV3000A-K < DK 5 oo S

| 12 K3000A-Y { >Z] +24 B

] {< )—| K113000y-4 =524

PucyHok A.11 - CxeMbl anekTpuyeckme nogknoveHmn TIY 0304/M3-H,
TIy 0304/M3-P no HART-npoTokony npu onpoboBaHum
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I'Ipop,on>|<eH ne npunoXxeHuma A

Ty 0304/M1-H
TC-MI'/1
BI1-906
LEMb | [>— RH
+H [ 1]1 B
11212 =10..42B
313
Kopnyc |4 | 4

Ty 0304/M1-H
TC-MI'/1
NPT1
LEMb |2|>
+ {11 + | BerpoeHHbiit
1022 NCTOUHMK
3[3
Kopnyc |4 | 4 W3meputens

PucyHok A.12 — Cxema anekTpuyeckas nogkntoveHun TIY 0304/M1-H c
TC-MI/1 no TokoBou netne 4-20 mA
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MpogomkeHue npunoxexnus A

B3pb|BOOI’IaCHaﬂ 30Ha

TNY 0304Ex/M1-H
TC-MI'/1

LEEMb
+
N

-hwl\).a\]/

BIW(N[=

Kopnyc

Ui, li, Pi, Ci, Li =
b X

BapbiBoGesonacHas 3oHa

BcTpoeHHbii
WCTOMHWK
24B

[Exia]llC

BapbiBoonacHas 3oHa

BSDbIBOOf‘IaCHaﬁ 30Ha

TNY 0304Ex/M1-H
iC-Mlii4 VITL| 420EX/M35
LEEMb |- s-| LEMb LEMb |2
H [ 1] 15— 1]|+IBbIX -lBx | 3
122 ——2]-IBbIX +lBx | 4
3|3 dUmax =118
Kopnyc |4 | 4 Ui, li, Pi, Ci, Li
1 Uo, lc?. Po, Co, Lo
Ui I, Pi, i, Li L OEXxiallCT6 X @ @
——x -~

BapebisobesonacHas 3oHa

|

|
|
TNY 0304Ex/M1-H |
TC-MIA : VITL| 420EXIM3-5
UEme PP | [euene LEMb [
H1[1 11| +lebix -lBx | 3
1122 12 -l8biX +Bx | 4
313 | dUmax =11 B
Kopryc [4 4 1: Uor oo, Gér Lo ®
O L OExiallCT6 X %%L)
—x | -
|
|

BapbiBobesonacHas 3oHa

Uo,lo,Po,Co,Lo
[Exia]llC

Uo,lo,Po,Co,Lo
[Exia]llC

PucyHok A.13 - Cxema anektpudeckas nogkntoveHun TIY 0304/M1-H ¢
TC-MI/1 no TokoBou netne 4-20 MA BO B3pbIBOOMACHOM 30HE
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I'Ipop,on)KeH ne npunoxeHus A

TNY 0304/M1-H
TC-MI'/1 Bo3MoxHble BapuaHTbl NOAKMIOYEHWIA
(BbIBUpaeTcs oauH U3 AByX)
Bl
LEMb |=>[>— R,;>250 Om |
1111 1 i +| 24B
-1]2]2 +— - (236 B/)\,
303 : S5m
Kopnyc | 4 | 4 |
Addr=0 i
ll MK
HART-
:3"(\"3':5;) HART-moaem
HM-10/U =
0o
i | I mini
oo UsB
[

PucyHok A.14 - Cxema anekTpudeckas nogkntodeHun TIY 0304/M1-H ¢
TC-MI'/1 no HART-NpOTOKONY MO CXeMe «TOYKa-ToUKa»
(kopoTkuii agpec = 0)
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MpogomkeHue npunoxexnus A

TNy 0304/M1-H
TC-MI'M Bo3moxHble BapuaHTbl NOAKMNIOYEHUA
(BbIBUpaeTcs oguH U3 ABYX)
Bl
LEMb |—[>— 2500M,1BT//_
+[1]1 [ i +| 36B,
-12]2 .
3]3 i
Kopnyc | 4 | 4 i
Addr=1
| |
TNy 0304/M1-H HART-
TC-MI/1 :v?»:;h:();p HART-mozem
HM-10/U
oo
LUEMb [ s
+ [ 1] 1}
- 1221
3]3
Kopnyc |4 | 4
Addr=2 |
I
(|
TNy 0304/M1-H L
TC-MI'"1
LEMb [
+H 1)1
-l1]2]2
33
Kopnyc |4 | 4
Addr=15

PucyHok A.15 - CxeMa «MHOroTo4e4Horo» (ceTeBoro) noaknioyveHus Ty
0304/M1-H ¢ TC-MI'/1 ¢ TC-MI'/1 no HART-npoTokony.
(KopoTkun agpec = 1...15)
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I'Ipop,on)KeH ne npunoxeHus A

NKCY-2012

wA, MB,B,Om ¢y &

om ¢

MA, MB, B ()

Kin201212

KpacH.

Ty 0304/M1-H
TC-MI/1

LEEMb

+

-bwl\)—-\)\
AIWIN|~

Kopnyc

PucyHok A.21 - Cxema anektpudeckas nogkntoveHun TITY 0304/M1-H ¢

M TC-Mr/1 ¢ TC-MrI/1 k IKCY
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NMPUNOXEHUE b
TepmonpeobpasoBatenu yHuBepcarnbHble
TMY 0304/M1-H, Ty 0304/M1-P
OOPMA 3AKABA
Tabnuua A.1.1

CBOPKA MNEPBNYHOIO NMPEOBPA3OBATENA (M) C VI3MEPVITEJ:II:>HI::IM
MNPEOBPA3OBATEJIEM (1), PASMELLIEHHBIM B COEANHUTEJIbHOW TONOBKE
Vamepu- i
TENbHbINA TP
npeobpaso-
Batenb (MIM) M 0304/M1-H
CoeguHu-
TenbHas
rornoska
(kopnyc)
Ar-14, Hr-14
M [] ] ] v
’l
Mepsuy- | =
. &=
HbIN _ =
npeobpa- ‘ ‘
3oBaTenb I T
(nm)
U U
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I'IpononmeHme NPUNoXeHnd b

YACTb 1 — KOPMYC + UISMEPUTEJIbHLIV MPEOEPA3OBATE/b (1M)

I"I\}IQ'I Kopn 3akasa MpumevaHuns
1 Tun Tepmonpeobpasoatens TIY 0304
BasoBoe ncnonHeHve
2 Bug ncnonHexus (tabnuua A.2.1) 0BLIENPOMBILLNEHHOE O
Bbasosoe ncnonHexnve M1-H
3 Moaundukaumns (tabnmua A.3.1) yCTaHOBIEH N3MEPUTENbHbIV
npeobpasosatens MM 0304/M1-H
Knacc 6e3onacHoct ans npubopos ¢ Kogom
npw 3aka3e A unm AExd, AOM no HIM-001, Tonbko ans ucnonHenus A, AExd,
4 HI1-016, HIM-033: AOM, Bce ocTanbHble UCMOSNTHEHNS
-2, 2H, 2Y, 2HY, 3, 3H, 3Y, 3HY yKa3blBaeTCsa «—»
-4,4H
1| MepoostesopumosauniTaia | T P R
o MCMONHEHNS YKa3blBAETC «—»
pynna ycTon4nBoCT K BO3AENCTBUIO
CUHYycouaanbHbIX BUOpaLMii BbICOKOM
5 ‘-IaC'I¥OTbI no FOCT P 5%931-2008 Basosoe ncnonketue N3
(Tabnumua A.5.1)
6 Tun kopnyca (Tabnuua A.6.1) baszoBoe ucnonHeHne Alr10
Ecnun kabenbHbIn BBOA He yKasaH
6.1 | Twn kabenbHoro BBoAa (Tabnuua A.6.2) ycTaHaBnmMBaeTcs  nNnacTukosasi
3arnyLka
Ons Tuna kopnyca XD-AD, XD-SH.
YkazaTb «—» €ecnu  BTOpOW
6.2 Twn BTOporo kabenbHoro BBoAa (Tabnuua | kabenbHbIN BBOA HE HYXEH, Ha
: A.6.2). INpn HeobxogmmocTw. MeCTO BTOpOro kabenbHOro Beoaa
yCTaHaBnMBaeTcs 3arnyLika
pe3bboBas 3P.
7 '}ényq/l;:\mqecxoe ucnonHenue (Tabnuua BasoBoe ncnonHexue t1070C3
8 [nana3oH namepenus TemnepaTtypsl, °C OnanasoH n3mepeHuni
(Tabnuupl 2.4 — 2.9) Temnepatypb! TIY 0304
MHaekc 3akasa (tabnuvubl 2.4 — 2.9) BasoBoe ncnonHeHve B
10 Hannune HART-mogema (Tabnuua HononHutensHasa onuus, 6asoBoe
A.10.1) ncnonHeHne 6e3 mogema«—y»
11 [ononHutenbHble CTeHaoBbIE UCTbITaHWsa | JononHutenbHas onuus, 6asosBoe
B TedeHune 360 4 (kog 3akasa: 3600 ) ncnosnHeHne 6e3 NCNbITaHUA «—»
YACTb 2 — TEPMO30OH[ (MEPBUYHbLIV MPEOBPA3OBATEI/b).
NMPUIOXXEHWE B
12 | Tun 1 KOHCTPYKTUBHOE UCMOMHEHNE
nepBUYHOro npeobpasoBaTensi NPUNOXEHVE B
13 Tun (HCX) nepBnyHoro basoBoe wucnonHenne  Pt100,
npeobpasosaTens (tabnuubl: 8,1-8.8). TXA(K)
14 MakcrMarnbHbI paboyunii AuanasoH
TemnepaTypbl NEPBUYHOIO
npeobpasosaTtens, °C
15 OnvHa MoHTaXHOW (Morpy»aemom) 4yactu M3roToBneHne He cTaHOApPTHbIX
L, Mm OJVH NO COrnacoBaHuUto
16 | OwameTp MOHTaxHoOM Yactu D, mm B HekoTophix TC 1 TI 0CHOBHOI U

yTOHeHus d, npumep: 10/6
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I'IpononmeHme NPUNoXeHnd b

17

[nvHa coegmHuTensHoro kabens, Lkab, m

Tonbko ansa cbopkm TC-1388 c
kopnycom BP12

18

Knacc ponycka:

- TepmonpeobpasoBaTenein ConpoTUBIEHMS
TC — no MOCT 6651-2009

- npeobpa3zoBaTenen TEPMOINEKTPUYECKNX
[T — no FOCT P 8.585-2001

AA, A, B, bazosbin knacc «B»

1 unun 2, ba3oBbI knNacc «2»

19

Tun coeanHuTenbHoro kabens KMM®3

Tonbko ansa cbopkm TC-1388 c
kopnycom BP12, Bce ocTasnbHble
WCMOJSIHEHNS YKa3blBaeTCH «—»

19.1

KpoHwTternH KPI

Tonbko ans TC-1288/13-1, Bce
ocTarnbHble UCNOMNHEHUS!
yKa3blBaeTcs «—»

KpoHwTenH KPM100, KPM200, KPM300

Tonbko ansa TC-1288/13, sce
ocTarnbHble UCMOMHEHWs
yKasblBaeTcsa «—»

20

lNoeepka (Tabnuua A.20.1)

BasoBoe ucnonHenue «I My

[TexHuyeckune ycnosusa TY 4227-062-

Yka3sbiBaeTca TONbKO ans
ncnonHenust A, AExd, AOM, Bce

21 13282997-04 ocTarnbHble MNCMNONHEeHus
yKasblBaeTcsa «—»
CooTtBeTcTBUE TpeboBaHMAM

211

CepTudmkaT dyHKUMOHaNbHOM 6e3onacHoCT
SIL2)

ctaHpgaptoB NOCT P M3K 61508
(IEC 61508) c 3asBMEHHbIM
YPOBHEM MOMHOTLI 6e30MacHoCTM
YMB2 ( koA 3aka3a SIL2)

BCE  OCTanbHble  WCMOMHEHUs
yKasblBaeTCs «—»
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I'IpononmeHme NPUNoXeHnd b

Mpumep 1

Ty 0304/0M/M1-H/-/-/N3/AI10/C/-/t5570[1/-50..200/6/-/-/TC-1088/8BI/Pt100/-60...200/320/8/-/B/-

[-IT0V-1-

Yactb 1

Ne
n/n

Koa
3akasa

Onucaxue

1

Ty 0304

TepmonpeobpasoBaTenb YHUBEPCAlbHbIN

2

on

O6LwwenpoMbIwneHHoro ucnonHexust Or

3

M1-H

YcTaHoBMNEH n3MepuTenbHbIn
npeobpasosatens WM 0304/M1-H

HeT aTOMHOro (NOBbILLEHHOW HAAEXHOCTH)
BuAaa ncnonHenus A, AExd, AOM,
yKasblBaeTCsa «—»

4.1

Het Buga ucnonHexus Ex, Exd,
yKa3blBaeTCH «—»

N3

['pynna ycTonunsBoCTY K BO3AENCTBUIO
CUHycouAanbHbIX BUOPaLIMii BbICOKON
yactotbl no FOCT P 52931-2008. basosoe
ncnonHexHve N3

Ar10

Kopnyc antomMvHueBbI cnnas, OTKMaHas
KpbILLKa Ha 3aLuernke (B KOMMIEKTe CanbHUK).
CreneHb 3awwuTbl obecneyvBaemas
obonoukoii IP66

6.1

CanbHuik, kopryc Al-10 canbHuk B
KOMIIIEKTe.

U A 6.2

Be3s BTOporo kabenbHoro BBoAa, He
npeaycMOTPEeH KOHCTPYKLUMEN, yKa3blBaeTcs
L—»

t5657001

pynna knumatuyeckoro ncnonxHexnus A1 no
[OCT P 52931-2008, auanasoH
TemMnepaTypbl OKpY>XatoLLero Bosagyxa npu
akcnnyataumm ot muHyc 55 go nntoc 70 °C.
W3pgenust MoryT noasepratoTcs BO3AENCTBUIO
aTMocdepHbIX hakTopoB
(HenocpeaCTBEHHbIN HAarpeB CONHEYHbIMU
nyyamu, BeTep, [OXAb, CHer. rpag,
obnegeHeHue).

-50...200

[nanasoH namepeHuii Temnepatypbl TIY
0304, °C

MHpekc 3akasa «b», npegen gonyckaemon
OCHOBHOW I'IpI/IBe,D,eHHOIZ NOorpeLHoCTH
+0,24%

10

Be3 mogema, YKa3blBaeTCA «—»

11

Be3 [onoNHUTErNbHbIX UCTbITaHNR,
yKa3blBaeTCs «<—»

Yactb 2

12

TC-
1088/8bI

TepmonpeobpasoBaTtenb CONPOTUBIEHUS C
HENOABWKHBLIM LUTYLIEPOM

13

Pt100

HCX nepBuuHoro npeoGpa3oBaTtens Mo
rOCT 6651-2009

14

-60..200

[OunanasoH U3MepeHui TeMnepaTypbl
nepBUYHbLIM NpeobpasoBatenem, °C
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I'Ipo,qon)KeHMe npunoxeHus b

15 320 [nvHa MOHTaXHOW Yactu L, Mmm

16 8 OuameTp MOHTaxHOWN Yactu D, Mm.

17 . COG,CI,VIHVITEJ'IIbeIVI kabernb He NpefycCMOTpeH
KOHCTPYKUMEN, YKa3blBaeTCs «—»

18 B Knacc gonycka Tepmonpeobpa3oBaTtens
conpotuBneHuns TC — no FOCT 6651-2009

19 . HeT coegunHuTensHoro kabens, ykasbiBaeTcst
«L—»

19.1 — HeT KpoHLITENHA, YKa3blBAETCA «—»
OTmeTKa 0 NoBepke B Nacrnopre ¢

20 m BHeceHnem B PefeparnbHbii
MHOpMaLMOHHBIN hoHA, no obecneveHuto
e[MHCTBA M3MEpPEHU

21 — TY 4227-062-13282997-04

21.1 . Bes cepTudumkarta dyHKLMOHaNLHOM

) 6e3onacHocTn YIB2 (SIL2)

Tabnuua A.2.1 - Bug ncnonHenus (n. 2)

Kop 3akasa Onucanve
on O6LLEenpoMbILLNEHHOE, YAOBNETBOPSET COBOKYMHOCTM TEXHUYECKNX
TpeboBaHWn Ans 6onbLUMHCTBA CnyYaeB NPUMEHEHNS.
A IJATOMHOE (NOBbILIEHHOW HagEeXHOCTH)
Ex B3pblBo3awmieHHoe «mckpobe3donacHas anekTpuyeckas Lenby»
Exd B3pblBo3almLLeHHOE «B3pbIBOHENPOHMLaeMas 060mo4Kkay
AExd IATOMHOE (NOBbILLEHHOW HAEXXHOCTH), B3pbIBO3aLLMLLEHHOE
«B3pbIBOHENPOHULIaemMas obonoyka»
oM Mopckoe 1 peyHoe UCMOofHeHWe AN CYA0B, NNaBy4YnX COOPYXEHUIN, N MOPCKNX
nnartdopm
AOM Mopckoe 1 peyHoe UCMONHeHne Ansi 3KCMNyaTaLym B 3aKpbITLIX MOMELUEeHMsAX
@TOMHbIX CYZ0B, MIAaBYy4YMX COOPYXEHWUIA, U MOPCKUX NNaTtgopm
H3 cnonHeHWe nNo ackusam 3akasyvka, No OTAENbHOMY COrflacoBaHMIo.

Tabnvua A.3.1- Mogndukaums (n. 3)

Ko, Bun

A OnucaHve A

3akasa MCMNONHeHns
M1-H YcTaHaBnuBaeTca wusaMeputenbHbii npeobpasoBatens U

0304/M1-H

BbinyckaeTcs kak cbopka cocTosiLas M3 AByX OTAENbHbIX
M1-P CpeacTB M3MEPEHUIA: U3MepUTENbHOTO Npeobpasosatens UM
0304/M1-H n nepeuyHoro npeobpasoBaTensi
(MPUNOXEHVE A).

«OMy», «Ex»,
«Exd», «A»,
«AEXd», «OMy,
«AOM»
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I'Ipo,qon)KeHMe npunoxeHus b

Tabnuua A.4.1 - MapkupoBka B3pbiBo3awmnTbl (N. 4.1)

I

MpumevaHus

CootBeTtcTBytOT TpebosaHusm TP TC 012/2011, TOCT 31610.0-2019 (IEC 60079-
0:2017), FOCT 31610-11-2014 (IEC 60079-11:2011), nMmetoT BMA, B3pbIBO3ALUUTHI
«mcKkpobesonacHas anekTpuyeckas Luenb «i»

Ko 3akasa

OExiallAT6GaX

OExiallBT6GaX

OExiallCT6 GaX

OExiallAT5GaX

OExiallBT5GaX

OExiallCT5GaX

OExiallAT4GaX

OExiallBT4GaX

OExiallCT4GaX

OExiallAT3GaX

OExiallBT3GaX

OExiallCT3GaX

OExiallAT2GaX

OExiallBT2GaX

OExiallCT2GaX

OExiallAT1GaX

OExiallBT1GaX

OExiallCT1GaX

[Ons ncnonHenus «Ex»

CootBeTtcTBytoT TpeboBaHuam TP TC 012/2011, TOCT 31610.0-2019 (IEC 60079-

0:2017), FOCT IEC 60079-1-2013, nmetoT BUA B3pbIBO3ALLMUTHI

«B3pbIBOHENPOHMLUaemMas 06ooyka «d»

Ko 3akasa

1ExdblIAT6GbX

1ExdblIBT6GbX

1ExdIICT6GbX

1ExdblIAT5GbX

1ExdblIBT5GbX

1ExdIICT5GbX

1ExdblIAT4GbX

1ExdblIBT4GbX

1ExdIICT4GbX

Ona ncnonHeHuna

1ExdbIIAT3GbX | 1ExdbIIBT3GbX | 1ExdIICT3GbX «Exd»
1ExdblIAT2GbX | 1ExdblIBT2GbX | 1ExdIICT2GbX
1ExdbIIAT1GbX | 1ExdblIBT1GbX | 1ExdIICT1GbX
Tabnuua A.5.1 - YCTOMYMBOCTb U (MNN) NPOYHOCTL K BO3OENCTBUIO
CvHycouaanbHbIX BUbpaumn Beicokon Yactotbl no FOCT P 52931-2008
(n. 5)
AmnnuTyAa MprmeyaHusa
pynna cMelleHre ans AMNnnUTyga yckopeHue
ncnonHenus,MacroTa, Mul  4acToTbl HUXe ONS 4acToTbl Bbille
Kon 3akasa 4yacToThl Nepexoa, | YacToThl nepexoaa, M/c
MM
N3 5...80 0,075 9,8 basosoe
MCMNONHEeHne
F2 10...500 0,150 19,6 Ana kopos
Tvna kopnyca:
10...500 Al14, BP12
F3* 0,350 49,0 TabnnLa
A.6.1
G2* 10...2000 0,750 98,0

n punmedyaHune - *no oTAeNbHOMY cornacoBaHuIo
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I'Ipo,qon)KeHMe npunoxeHus b

Ta6nuua A.6.1 - Tun kopnyca (n. 6)

Koa
3aka
3a

Onucaxune

Pesbba
KabenbHoro
BBoga, M

O6wun Bua

Bua
MCMNOMHEHMs

Ar10

Kopnyc Al-10 matepuan
AIIOMUHUEBLIN CNnaB,
OTKMAHAasA Kpbllka Ha
Balllernke B KOMMIeKTe
canbHuK. CTeneHb 3aLnThl,
obecneunBae-mas
p6onoykon IP66

HIMo

Kopnyc HI-10 matepuan
HepxxaBetoLLas cTanb,
OTKMAHAs KpbILKa Ha
gawenke. CteneHb
BawuThl, obecnevBae-mas
p6onoykom IP66.

M20x1.5

«OlMy, «A»

«OlMy», «A»,
«AOM»,
«OM»

Ar1

Kopnyc Al-11 matepwuan
ANOMUHUEBLIN crnnaB,
OTKMOHAA KpblLlLKa Ha
BUHTE, B KOMMMEKTe
canbHWK, WWIba n3
Hep>xkaBetoLLen cTanu.
CTeneHb 3awuThl, 0bec-
neyrBaemasi 060104KOMN
IP66/67/68.

M20x1.5

«Oly, «Ex»,
«A»

HIMo1

Kopnyc HI-01 MaTtepuan —
Hep>xaBeto-LLas cTanb,
KpbilLKa Ha pe3bbe.
ICteneHb 3awuThl, obec-
neynBaemasi 060104KON
IP66/67/68.

M20x1.5

«OlMy, «Ex»,
«OMp», «A»,
«AOM»

Aroz

Kopnyc Al-07-1 matepuan
AIIOMUHUEBBIN CNaB,
KpbilLka Ha pe3bbe, B
KOMMNeKTe canbHUK,
HaCTEHHbIN MOHTaX.
ICTeneHb 3awuThl, obec-
neynBaemasi 060104KON
IP65/67/68.

M20x1.5

«Oly, «A»,
«Ex»

Alr'14

Kopnyc Al'-14 matepuan
ANOMUHUEBLIN crnaB,
KpbilLKa Ha pe3bbe.
CTeneHb 3awmTbl obec-
neynBaemasi 060104KON
IP66/67/68.

Hr14

Kopnyc HI-14 matepwan
HepxaBetoLas cTarnb,
KpbilLKka Ha pe3bbe.
ICTeneHb 3awuThl, obec-
neyrBaemasi 060104KON
IP66/67/68.

M20x1.5

«OlM», «Ex»,
«Exd», «A»,
«AExd»

«OlM», «Ex»,
«Exd», «Ay,
«AExd»,
«OM»,
«AOM»
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Al24

Kopnyc Al-24 matepuan
RNIOMUHUEBLIN CMnaB,
KpbillKka Ha pe3bbe, Wwnnba
N3 Hep)XaBeloLLen cTanu.
ICTeneHb 3awuThl,
pbecneunBae-mas
p6onoykon IP66/67/68.

HIr24

Kopnyc HI-24 matepwan
HepxkaBetoLas cTarb,
Kpbillka Ha pe3bbe, Wwnnba
N3 HepXXaBeroLLen cTanu.
CTeneHb 3awmThl,
pbecneunBae-mas
p6onoykon IP66/67/68.

M20x1.5

«Orly, «Ex»,
«Exd», «A»,
«AExd»

«OlMy», «Ex»,
«Exd», «Ay,
«AExd», «OM»,
«AOM»

BP12*

Kopnyc BP-12 matepuan
RITIOMUHUWEBLIN CNaB,
KpblLLKa Ha pe3bbe,
HaCTEHHbIN MOHTaX.
ICteneHb 3awuThl, obec-
neynBaemasi 0601104KoN
IP66/67/68.

M20x1.5

«OlMy», «Ex»,
«Exd», «Ay,
«AEXxd»,

XDAD*

Kopnyc XD-AD maTtepuan
MIOMUHMEBDIV Cnnas,
KpblLLKa Ha pe3bbe, Wunba
N3 Hep)xaBetoLLen cTanu.
donyckaeTcsa ycTaHoBKa
DBYX KabenbHbIX BBOOOB.
ICTeneHb 3aluThl,
pbecneunBaemasi
pbonoykon IP66/67/68.

XDSH**

Kopnyc XD-SH matepwuan
HepxxaBeto-LLas cTanb,
KpbilLKka Ha pe3bbe, Wwnnba
N3 Hep)XaBeroLLLen cTanu.
OonyckaeTcs ycTaHOBKa
DBYX kKabenbHbIX BBOOOB.
CTeneHb 3awWmThl,
pbecneunBaemasi
pbonoykoi IP66/67/68.

M20x1.5

«OlMy», «Ex»,
«Exd», «Ay,
«AExd»

«OlMy, «Ex»,
«Exd», «A»,
«AExd», «OM»,
«AOM»

Mpumevanuns

1 - * Komnnektyetcs oaHuM kabenbHbiM BBOAOM. [N NOAKMIOYMEHMS MNEPBUYHOrO
npeobpasosatensa TC-1388/15B" MoHTUpyeTca BTOpon (HWXKHWUI) kabenbHbIi BBOA Tvna
20s16 KHH Ni. Ons nogkntoveHust nepsuyHoro npeobpasosatens TC-1388/1, TC-1388/5
MOHTUpPYETCS BTOPOW (HWXHWI) kabenbHbin BBOA TUna 20s16 KHK Ni.

2 - ** XDAD, XDSH, XDAD-W, XDSH-W npu 3aka3e Heo6Xx0aMMO yka3blBaTb ABa kKabenbHbIX
BBoga, npumep: K13/K13 nnun KB17/K13. Mpu 3aka3e ogHoro kabenbHOro BBoga Ha MecTto
BTOPOro ycTaHaBNMBaeTcs 3arnyLuka pe3sbosas 3P.
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Ta6nuua 6.2 - Tun kabenbHoro BBoAa (n. 6.1).

Bn,
Kop 3akasa HasBaHue n onucaHue Oo6wwui Bua VICI'IOﬂHe
HuUs
_ Bes kabenbHoro BBOAA B KOPMYC — <:((él'l»,
yCTaHOBIreHa NnacT1KoBas 3arnyLuka X2,
«Exd»
c CanbHuK (ANa koga Tuna kopnyca «OlMy,
AIl10, Ar11, Aroz, Hro1), IP66 «Ex»
KabenbHbii BBog FBA21-10. dnameTtp
PGM obxmmaemoro kabens @7-11 mMm. «OM»
MaTtepuvan HuKkenMpoBaHHas naTyHb,
IP66
KaGenbHbin BBoa K13 ans
K13 HeBpPOHMPOBAHHOrO Kabens, avameTp
obxmmaemoro kabens 6...13 Mm.
MaTtepuan HepxaBetowas cranb, |P66.
KabenbHbii BBog KB13 ansa 6poHupo-
BaHHOro kabens (3kpaHWPOBaHHOIO)
KB13 anameTp obxunmaemoro kabens 6...13
MM, gnameTp obxumaemon 6poHn 13,5
MM. MaTtepuan HepxaBetoLlasi cTanb,
IP66.
KabenbHbii BBog KB17 anst 6poHnpo-
BaHHOro kabens (3kpaHWPOBaHHOIO),
KB17 aunameTp obxumaemoro kabens 6...13
MM, AuameTp obxumaemon 6poHn 17,5 «Oly,
MM. MaTepuan HepxaBetoLas cTansb, «Ex»,
IP66. «Exd»
KBM15Bn |KaGernbHbin BBos KBM16BH (KBM15BH) . « :é‘;’é»
anst HebpoHMpoBaHHOro kabens noa _\\‘&\\,,,- e OM ’
meTannopykas [ly 15-16 mm, anameTp ‘=l = CIAVD,
obxnmaemoro kabens 6...13 Mm. R «AOM»
KBM16BH Matepuan HepxasetoLLas ctanb, IP66. =
KabenbHbii BBOg KBM22BH (KBM20BH)
KBM20BH |ans He6GpoHupoBaHHoOro kabens nog,
meTannopykas [y 20-22 mm, avameTp
obxvmaemoro kabens 6...13 Mm.
KBM22BH |Matepuan HepxaBetowasi ctanb, IP66.
ap 3arnywka pesbboBas. Matepuan
HepxagBetoLlas ctanb, IP66/67/68.
Barnywka BLOCK 20 PH Ni, nog «OnMy,
20PHNi knod, M20x1,5, Matepuan «Ex»,
HVKenupoBaHHas naTyHb, IP66/67/68 «Exd»
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KaGenbHbit BBog BLOCK 20 KHK Ni 1)
nos HeGpPOHMPOBaHHbIV kabenb 6,5 -
13,9 mm, M20 x1,5 6g. MaTtepuan 1 T
HVKenupoBaHHas naTyHb, IP66/67/68

20KHKNi

KabenbHbin BBog BLOCK 20 KHH Ni
nog HebpoHMpoBaHHbIV kabenb 6,5 -
20KHHNI 13,9 MM C ABOMHBIM YNOTHEHUEM,
M20 x1,5. Matepuan
HVKenupoBaHHas naTyHb, IP66/67/68

KaGenbHbit BBog BLOCK 20 KBY Ni
nog 6poHMpoBaHHbIN kabernk, 6,5-
20KBYNi 13,9 mm,12,5-20,9 mm, M20x1,5 69.
MaTepuan HvukenvMpoBaHHas naTyHb,
IP66/67/68

KaGenbHbit BBog BLOCK 20 KHX Ni
noz HebpoHMpoBaHHbIV kabenb 6,5- z e T
20KHXNi 13,9 mm B Tpybe, Hap. M20x1,5 69, 1 S
Hap. BHew. MaTtepwuan oo

HVKenupoBaHHas natyHb, IP66/67/68 '. «OrM»,
KabenbHbin BBog BLOCK 20 KHT Ni «Ex»,
noa HeBGpoHUpoBaHHbLIA kabenb 6,5- «Exd»

20KHTNiI 13,9 mm B Tpybe, Hap. M20x1,5 6g, T—- —
BH. M20x1,5 6H. Matepuan
HVKenupoBaHHas naTyHb, IP66/67/68

KabenbHbit BBog BLOCK 20s KMP
045 Ni noa HebpOHMPOBaHHBIN
kabenb 6,1 - 11,7 Mm B meTan-
nopykase y15 mm, M20x1,5.
MaTepwvan HUKenMpoBaHHas NnaTyHb,
IP66/67/68

20sKMPO45Ni

KabenbHbit BBog BLOCK 20 KMP
050 Ni noa HebpOHMPOBaHHBIN
kabenb 6,5 - 13,0 Mm B meTan-
nopykase [y15,6 mm, M20x1,5.
Matepuan HuKkenMpoBaHHas naTyHb, g

20KMPO50Ni

IP66/67/68 | 7%
KabenbHbit BBog BLOCK 20 KMP

080 Ni nop, HeBpOHMPOBaHHBIN
kabenb 6,5 - 13,9 MM B
meTannopykase [ly20 mm, M20x1,5.
MaTepvan HukenmpoBaHHas naTyHb,
IP66/67/68.

20KMPOB8ONIi

KaGenbHbit BBog BLOCK 20 KMP
120 Ni nog He6poHUPOBaHHbI
kabenb 6,5 - 13,9 Mm B
meTtannopykase [ly25 mm, M20x1,5.
Matepuan HvkenMpoBaHHas naTyHb,
IP66/67/68

20KMP120Ni
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Paswem PLT, IP40. Mo
PLT Er
COrnacoBaHuo.
WP14 Pasbewm LLIP14, IP40. Mo | «Oly,
COrMnacoBaHuio. «A»
WP22 Pasbem LLUP22, IP40. No .
COrnacoBaHuio.
Ta6nuua A.7.1 - KnumaTtuyeckoe ucnosnHesue (n. 7)
Bug lpynna | Quana3oH TemnepaTtypbl
Kop 3akasa MCTIONHEHNS | UCTIOMHEHMS N OKpy>KatoLLero Mpumeyaris
no MOCT [FOCT P 52931 BO3ayxa npu
15150-69 2008 akcnnyataumu, °C
t1070C3 c3 oT muHyc 10 go nntoc 70 Mclls'liilzzzeme
t2570C3 — oT MuHyc 25 go nntoc 70
t5570C2 Cc2 oT MuHyc 55 go nnioc 70
t557001 01 oT MuHyc 55 go nntoc 70
Kpome Buaa
t2580T3 T oT MuHyc 25 go nntoc 80 Mcnc?nHequiEx»
t2570T3 oT MuHyc 25 go nntoc 70
t2570YX131 YXN 3.1 oT MuHyc 25 go nntoc 70
t6070YXI1 YXn1 OoT MuHyc 60 go nntoc 70
t50700M OM T oT MuHyc 50 go nntoc 70
t1050TB3 TB3 oT muHyc 10 go nntoc 50
ansi Buga
t0550TB41 TB4.1 ot nntoc 5 go nntoc 50 MCNOJSTHEHUS
«A»

Ta6nuua A.10.1 — Hanuune HART-mopema (n. 10)

Kop, 3aka3a

Onucaxne

Be3 mogema

HM-10/U

Komnnektyetca HART-mogemom HM-10/U. UHTepcberic —USB 1.1, USB
2.0. ManbBaHMYeckasa pasBs3ska.

HM-20/U1

Komnnektyetcs HART-mogemom HM-20/U1l. WHTepdenc — USB 2.0,
USB 3.0. lNutanue TokoBow netnu oT USB-nopTta. ManbBaHunyeckas
pasBsska. HgmkaTop TokKa.

Tabnuua A.20.1 — MNMosepka (n. 20)

Kona 3akasa Onucanve
— Bes nosepku
rm IOTmeTKa 0 NoBepKe B macnopre
V1 CBraeTenbLCTBO O NOBEPKE YCTaHOBMNEHHOro obpasua
CBuaeTenscTBa O NOBEPKE YCTaHOBMEHHOro obpasua Ha MM v Url.
va OTAenbHbIN NacnopT Ha NepBUYHBIN NpeobpasosaTtens (MMM),

OTAenbHbIN NacnopT Ha 3MepuTenbHbI Npeobpasosatens (UIM) (ans
[Ty 0304/M1-P)
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Tabnuubl KOHCTPYKTUBHbLIX ucnonHeHun TC

[TC-1088/16I" — noABWMXHbIW WITYLEP

M20x1,5

\AnameTp MOHTaXHOW 6 8 10

Mactm D, mm

vanasok Temnepar —60...+200 |-60...+200 |-60...+200

he PamyP. | _60...+350 |—60...+350 |60...+350
—196...+600 (~196...+600(—196...+600

Bpemsi TepMuyeckoit pe- 15 20 30

laKumm, ¢

HomuHansHoe aasne-

Hve PN, Mna 6.3 6.3 6.3

\[nnHa MOHTaXHOMN
Mactm L, Mm

60; 80; 100; 120; 160; 200; 250; 320;
400; 500; 630; 800; 1000; 1250; 1600;
2000; 2500; 3150

[TC-1088/26I"

182

Y
132

I

\dnameTp MOHTaXHOW 6 8 10
Mactu D, mm
—60...+200 |-60...+200 |-60...+200
EC‘"a“aaO” TEMNEPATYD: | _g0.. +350 |-60...+350 |60...+350
—196...+600 [-196...+600-196...+600]
Bpemsi TepMmumyeckomn 15 20 30
peakuuu, ¢
= |[HomuHanbHoe aaBne-
% lime PN, MMa 04 0.4 0.4
~ 60: 80: 100: 60; 89; 109; 129; 169;
o ! . | 200; 250; 320; 400;
\AnnHa MoHTaxHOM Ya- |120; 160; 200; . . . .
cTn L, Mmm 250; 320; 400; 500; 630; 800; 1000;
’ ’ 500‘ 'l 1250; 1600; 2000;
2500; 3150

120 MM oT Kopnyca.

\Ana npeaoTBpaLeHUs neperpeBa npeobpasoBarens, npu t>200°C, He noMelwaTb B cpeny 6nuxke

PekoMeHAyeTCs UCMONb30BaTh C WTYLEPOM nepeABWkHbIM LM

[TC-1088/2-2BI"' AnsA noAWMNHUKOB HacoCoB, NoAnpyXuHeHHbIn. Pt100. Tun kopnyca Ar-10.
Bo3MOXHO UCMONHEeHUe ¢ Apyron pe3b6oM Wwrylepa.

| nepedaumion

284

pUHEHHE
wmyuep K 172 unu M20%1,5

Xoga wryuepa — 7 MM. Ycunuve npyxuHol —
32H

\dnameTp MOHTaxHoMN Yactn D, Mm 8->6
\dnana3oH Temnepatyp, °C —-60...+200
Bpemsi TepMuyeckoi peakuum, ¢ 15
HomuHanbHoe aasnexnve PN, MMa 0,4
[ANMHa MOHTaxHoW YacTu L, mm 200; 284

[TC-1088/2-36I" Ains KOHTpoNsA TemnepaTypbl KopnycoB annapatoB. Pt100. Tu

n kopnyca Ar-10.

\[inameTp MOHTaxHoW Yactn D, mm 8->5
\dnanasoH Temnepatyp, °C —-60...+200
Bpemsi TepMmyeckoi peakuum, ¢ 15
HomuHanbHoe gasnexHne PN, MlMa 0,4
\[nnHa MoHTaxHon yactu L, mm 60
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[TC-1088/3BI' — nogBWXHbIW WITYLEp

28
agi0

\AMameTp MOHTaXHOI YacTu 10->8
D, mm
—60...+200
\dnana3oH Temnepatyp, °C —-60...+350
15 M20LS -196...+600
|1 [Bpemsi Tepmuyeckon peak- 20
. lvmn, c
185, 152" HomuHanbHoe aaBnenue 6.3
- PN, MMa '
\AnvMHa MOHTaxHoW YacTm L £0; 100; 120; 160; 200; 250;
i ’ [320; 400; 500; 630; 800; 1000;
1250; 1600; 2000; 2500; 3150

[TC-1088/6BI' — nogBWXHbIW WTYLEpP

22

D
@10

12,5

T _M20x1,5

60 |- 19

18,5,

\lMamMeTp MOHTaXHOI YacTu 10->4 10-56
D, mm
—60...+200 | -60...+200
A Nuana3soH Temnepatyp, °C —60...+350 | -60...+350
$ —196...+600 |-196...+600
j Bpems TepMuyeckon peak- 10 15
unn, c
522t gﬁljllKI/lHrell:bHoe faeneHve 6.3 6.3
80; 100; 120; 160; 200; 250;
\dnvHa moHTaxHowm Yactu L, [320; 400; 500; 630; 800;
MM 1000; 1250; 1600; 2000;
2500; 3150

[TC-1088/7BI'- c cdonaHuem

\AnameTp MOHTaXKHOM YacTu D,

MMa

10->6
MM
w| {AnanasoH Temnepartyp, °C 60...+200; -60....+350; -
g 2| 40me. 09 5| ’ 196...+600
° § 57 128 S| [Bpems TepmMudeckoi peakumu,
8 8 =l 15
L]
di : '@ HomuHansHoe nasnexme PN, 6.3
10 '
L . 60

\AnuHa MoHTaxHOM YacTu L,
MM

60; 80; 100; 120; 160; 200;
250; 320; 400; 500; 630; 800;
1000; 1250; 1600; 2000;
2500; 3150

[TC-1088/85'— npMBapeHHbIN WTYyLEep

\AnameTp MOHTaXHOMN

185 |

n
x
S T 125
o gL /527 3
LI
L 28 70

6 8 10
yactu D, mm
Nvanason rewneparyp, | 20-+200| —60..+200 [-60...+200
ae PaTYP. | _g0...+350 |-60...+350 |-60...+350
E | 196...+6001-196...+600-196...+600
-8 _
Bpems TepMuyecko 15 20 30
peakuum, ¢
s22HomuHanbHoOe faene-
Lve PN, MMa 16 16 16

[1NMHa MOHTaXHOW
yactu L, mm

60; 80; 100; 120; 160; 200; 250;
[320; 400; 500; 630; 800; 1000;
1250; 1600, 2000; 2500; 3150
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[TC-1088/9B5I" — noABUXHbIW WITYLEP

\AuameTp MOHTaXHOWN
3 4 6
yactu D, mm

[vanason Temnepa. | ~60-+200 [~60..¥200 [ -60..+200
Pa- | _g0...+350 |-60...+350 |-60...+350

e S w g wm P c —196...+600 |-196...+6001-196...+600
| L ; S Bpems TepMuyeckoi 8 10 15
1 peakuuun, c

“[HomuHanbHoe aas-

IneHne PN, MMa 63 6.3 6.3

IFlnHa MOHTaXHOV 60; 80; 100; 120; 160; 200; 250; 320;
400; 500; 630; 800; 1000; 1250; 1600;

HacT L, mm 2000; 2500; 3150; go 25 meTpos.

[TC-1088/9-3BI" — npMBapeHHbIN WTYUep

MameTp MOHTax- 3 . .
Hol yactu D, Mmm
\nanasoH Temnepa- —60...+200 | —60...+200 |-60...+200
M5 Typ, °C —60...+350 | —60...+350 |-60...+350
’ —196...+600| —196...+600 |-196...+600
Bpems Tepmuyeckon 8 10 15
s2z4peakuyum, ¢
HomuHanbHoe aas-
IneHne PN, MMMa

TuGKul cmaneHol

|KaGens KHMCH 125

16 16 16

I[lr1MHa MOHTaKHOV 60; 80; 100; 120; 160; 200; 250; 320;
acTy L. MM 400; 500; 630; 800; 1000; 1250; 1600;
! 2000; 2500; 3150; go 25 meTpoB.

[TC-1288/1B— npMBapeHHbIN WTYyLEp

\AnameTp MOHTaXHOMN

yactu D, mm 4 6

[lnanasoH Temnepa-

, ryp, °C —60...+200 —60...+200
~ )

D
-

Bpemsi TepMmyeckomn
peakuum, ¢

10 15

-

HomuHanbHoe naene-
Hue PN, MMa 6.3 63

M20x1,5
M20x1,5

e 60; 80; 100; 120;
. 60; 80; 100; 120; 00 29BN 290

\[nunHa MOHTaXHON Ya- 160: 200: 250; 1601 200Z 250Z 320f

ctn L, mm 320 400; 500; 630; 800;

1000

[TC-1288/106I' — Tonbko AnsA kopnyca Ar-07-01. Pt100

\dnameTp MOHTaxHOMN Yactu D,
MM

\Anana3oH Temnepatyp, °C -60...+200 -60...+200
Bpems TepMu4eckon peakuum,
c

HomuHanbHoe gasnexnne PN,
MMa

\AnuHa moHTaxHom yacTu L, mm|60; 80; 100; 120; 160

4 6

10 15

G3/4

0,4 0,4
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200, KPM 300 (n.19.1).

ITC-1288/13BI' — anst UsMepeHns Temnepartypbi noBepxHocTh Tpy6. Pt100. KpoHwTteitH KPM100, KPM

© . \dnameTp MOHTaxHOM YacTu D, mm 6
s M , = 5 M. ,
8 Q_ 20a.5 12§ [BE M0k \dnanasoH Temnepartyp, °C —60...+200
I Bpemsi TepMmyeckoi peakuum, ¢ 40
HomuHanbHoe gasnexHve PN, MlMa 0,4
\nMHa MOHTaXHOW YacTu L, mm 126
Tun OuameT
KPOH- A H h R a p
. Tpy6bl, MM
WTeHa
KPM100| 36,4 144 9,1 | 22 | 90° | [o 100
KPM200 | 49,1 144 9 47 60° | 100-200
KPM300| 50,8 141 6,2 | 97 | 30° | 200-300
ITC-1288/13-1BI' — pna n3amepeHnsa TemnepaTypbl NOBEPXHOCTH TPYO.
Pt100. KpoHwTtenH KPI (n.19.1).
90 78 185 125 \dnameTp MoHTaxHow Yactu D, MM 6
‘ \dnanasoH Temnepatyp, °C —60...+200
__ Bpemsi Tepmudeckon peakuuu, ¢ 40
o I HomuHansbHoe aasnexuve PN, MMa 0,4
M20x1.5
IdnMHa MOHTaXHoOW Yactu L, mm 90

C-1388/1BI' — Tonbko ans kopnyca BP-12. IP68. [ins noaknto4YeHUs TepMo3oHAa MOHTUPYeTCS
BTOpOW (HMXHUI) KabenbHbii BBog TUna 20s16 KHK Ni .

Tun kabens: KMM®3 (BbigepxusaeT o +200°C.

\dnameTp MOHTaXHOW
4actn D, mm

\dnanasoH TemnepaTtyp,

oc —60...+200

Bpemsi TepMmumyeckoi pe-
akumu, ¢

10

HomuHanbHoe naBne-
Hue PN, MlMa

0,4

\[nunHa MOHTaXHON Ya-
ctn L, mm

20; 30; 40; 50; 100

64



I'Ipo,qon)KeHMe npunoxeHus B

C-1388/5B6I' — Tonbko Ans kopnyca BP-12. IP68. ins noaknio4YeHUs TepMO30HAA MOHTUPYeTCs

BTOpOM (HWMXHUI) kabenbHbI BBog T20s16 KHK Ni

+200°C

Tun kabens: KMM®3 (BbigepxuBaeT o

KMHQ3 (BblaepxusaeT
fo +400 °C. IP50)

\AnameTp MOHTaXKHOMN 4 5 6
Yactn D, mm
@===— [[anasoH TeMnepar ~60..+2001-60...+200 | -60...+200

9 PaTYP: | _60...+350 | —60...+350 | -60...+350

= - I-196...+350—196...+350~196...+350]
Bpemsi Tepmuyeckoin pe-| 10 10 15
@akumm, c
HomuHanbHoe naBne-
Hve PN, MIMa 0.4 0.4 0.4
\nuHa moHTaxHom ya- | 50; 60; 80; 100; 120; 160; 200; 250;
ctn L, mm 320; 400; 500; 630.

ITC-1388/11B6I' — Tonbko ansa BP-12 n BP-12-U. IP68

Tubkuti cmaneHol
Kabeno KHMCH
|

~\ yal
AN

OnA npepoTBpalleHns neperpesa

M20x1,5 \InameTp MOHTaXKHOW Ya-

| ' ctn D, Mm 3 4 6
Mt 1nanason remnepar ~60...+200 | -60...+200 | —60...+200
w £ PaTYP: | _60...+350 |-60...+350 | -60...+350

196...+600-196...+600~196...+600]

npeo6pa3soBarens, npu t>200°C, He
nomewaTtb B cpeay 6nuxe 120 mm ot
Kopnyca.
lMocmasensemcs npsmbim fpu L<500 mm.
IMuHumanbHo donycmumblli paduyc us-

Bpemsi Tepmuyeckon pe-
lakumm, ¢

8 10 15

HomuHanbHoe pasneHuve

2uba MoHmMaxHol yacmu L:
Rmin=300 mm.

Rmin=15 mm.
Rpin=5%D/2

e [IpU XpaHeHUU/mpaHcrnopmupoeKke

. npu OKoOHYameJsibHOM MOHMaxe

PN, Mla

0,4 0,4 0,4

\[1IMHa MOHTaXHOW YacTu
L, Mm

120; 160; 200; 250; 320; 400; 500;
630; 800; 1000; 1250; 1600; 2000;
2500; 3150; po 25 meTpos.

[TC-1388/1-2BI' — Tonkbko ans BP-12 n BP-12-W. IP68

imaxxHol yacmu L:
MM.

MM.
Rnin =5%D/2

MuHumanbHo donycmumsbili paduyc uzauba MOH-
e [Ipu XxpaHeHuu/mpaHcrnopmuposke Rmin=300)

®  [IpuU OKOHYamerslbHOM MoHmaxe Rmin=15

Las 125 IdnameTp MOHTaXHOI 5
@ | Mactn D, Mm
\/’u6kuﬁ cmanbHol 522 —60...+200
kaens KHMCH 18570 Ecl"a“aw'* Temneparyp, —60...+350
X -196...+600
N
= = .
S| 8§ Bpems TepMuyeckon
N 10
peakuuu, ¢
2%
lMocmasnsemcs npsambiM rnpu L<500 mm. HomnnansHoe pasne- 0,4

Hue PN, MlMa

1nnHa MOHTaXHON Ya-
ctn L, mm

20; 30; 40; 50; 100

\OnameTp kabens KHMCH 3 mm, anuHa go 25 meTpos.
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I'Ipo,qon)KeHMe npunoXxeHus B

C-1388/15BTI" — Tonbko ans BP-12 u BP-12-U. IP68. [ins noakno4eHUsi TepMO30HAA MOHTUMpPYeTCA
BTOpoW (HWKHUM) KabenbHbI BBog 20s16 KHH Ni.

\dnameTp MOHTaxHOM YacTu D, Mm 6
e —60...+200
\dnanasoH Temneparyp, _60.. +350
Bpems TepMUYecKon peakumm, ¢ 15
8 HomuHanbHoe aaenexve PN,
S 6,3
0 MIa

20; 25; 30; 40; 50; 60; 80;
\nunHa moHTaxkHom yactu L, mm  (100; 120; 160, 250, 320,
400, 500, 630, 800, 1000

[Tun kabens: KMM®3 (BblgepxvBaeT TemnepaTtypy 40
+200°C)

KMHQ3 (BbigepxuBaeT go +400 °C. IP50)

\dnameTp meTtannopykasa 7 MM

\Ans MOHTaXxa B runb3y 3awuTtHyto 3-015-02, unu 606biwky BI1/2, unu wWryuepbl nepexoaHble ONopHbIe:
LLNO-G1/2; -K1/2; -G3/2; -M14x1,5; -G1/4; -K1/4.

[TC- MI'/1. Tun kopnyca MI'+GSP IP65 (Tonbko ans moaudwukaummn M1-H)

\AnameTp MOHTaxHoM Yactn D, mm| 3 | 4 | 5 | 6
nanasoH Temnepartyp, °C —60...+200
- Bpems TepmMuyeckoii peakuui, C 8 [ 10 [ 12 ] 15
= 36 HomuHanbHoe naenexne PN, 16
§ 4, 527 4 MMa
2 - . 50; 60; 80; 100; 120; 160;
o \AnMHa MOHTaxHoW YacTu L, mm 200: 250; 320
"pynna ycToi4nBoCTM K
L 28 85 BO34ENCTBUIO CMHYCOMAArbHbIX N3
He ponyckaTtb HarpeBa kopnyca BMOpaumi
npeo6pasoBaTens Bbiwe 70°C!!! HCX Tonbko Pt100, kog 3aka3a «b» (n.9), kopnyc MI', Bunka
GSP 311
OTBeTHas YacTb, B komnnekre: posetka GDM 3009; ynnoTHu-
Tens GDM 3-16
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MpoaomxeHne npunoxeHus B
Tabnuubl KOHCTPYKTUBHBLIX ucnonHenun Tl

[TM-2088/1BI" — c NOABWXHbLIM LUTYLIEPOM

\AnameTp MOHTaXHOW YacTu
D, M 8 10
—60...+850
\Anana3oH Temnepatyp, °C —60...+850 —60...+1100
“« el —60...+1300
& s B 7 -
g e s § LLI/FI)SM(? TEPMUYECKON peak 30 40
Q / ) >
11 / HomuHanbHoe gaBnexHve
{ = @‘ o\ PN.MMa 6.3 6.3
. i e 160; 200; 250; | 195 200: 25C:
\rIMHa MOHTaxHoW YacTu L, 32233030800 630; 800; 1000;
MM ! n. 1250; 1600;
1000; 1250; 2000 2500:
1600 3i50 !
TN-2088/1-16I"
[dnameTp MOHTaXHO Ya- .
/et D, mm 10->9
o 10 2 125 . § |[Imanason temneparyp, °C —60...+850
ST 8 = _
Bpemsi Tepmuyeckon pe- 40
laKumum, c
185 | 1322'HommHanbHoe aaBneHne 63
PN, MNa ’
L EnMHa MOHTaXXHOW YacTu 160: 200: 250: 320: 400: 500
MM ; ; ; ; ;
[TM-2088/26I"
\AnameTp MOHTaXKHOM
yactn D, Mm 8 10
—60...+850
a 'u"'ar!fifm TeMnepa- | _go...+850 —60...+1100
12 3 [vP —60...+1300
a ’ = [Bpems Tepmuyeckoi 30 40
) H peakuum, ¢
H HomuHanbHoe gaBne-
L , 185 152" lve PN, MMa 0.4 04
- . . .| 320; 400; 500; 630;
Mnusa monraxwon | 5207 199 SO0 | ”800; 1000; 1250;
yactn L, Mm SEn. A 'l 1600; 2000; 2500;
1250; 1600 3150

120 MM OT Kopnyca.

PekomeHAyeTCcs UCNONb30BaTh C WTYLEpOM nepeaBuxkHbIM LM

\Ans npeaoTBpaLleHUs neperpeBa npeobpa3oBartens, npu t>200°C, He nomelyaTb B cpeay bnuxe

[TM-2088/3BI" — ¢ NOABWXHbLIM LUTYLIEPOM

210

M20x1,5
522

\AvameTp MOHTaXKHON

MacTn D, Mm 10->8
5;;'1‘2;30“ Temnepa- —60...+850
Bpemsi Tepmuyeckon 30
15 M20xLs [pEAKLNM, C
) ‘ ,[HomuHansHoe aasne- 6.3
A Hue PN, MMa !
19 S22t = ua.| 160; 200; 250; 320; 400; 500; 630,
120 P ﬂfm“tahmma”‘”w 42-| 800;'1000; 1250; 1600; 2000; 2500;
’ 3150
pynna ycTonumsocTu
K BO3EMCTBUIO N3

ICMHycomaarnbHbIX
BYGpaumn
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I'Ipo,qon)KeHMe npunoxeHus B

[TMN-2088/4BI" — ¢ cnonb3oBaHMeM rubkoro kabensi KTMC, Tonbko ansi kopnyca BP-12 u BP-12-U

/ ka6ens KTMC

Tubkuti cmansHol

125

"

L

18,5,

LA

1522

M20x1,5

[Ans npepoTBpalleHUs neperpesa
npeo6pasoBarens, npu t>200°C, He nomewaTb
B cpeAy 6nuxe 120 MM oT Kopnyca.

\AuameTp MOHTaXHOW YacTu

(xabenb KTMC) D, mm 3 4 6
wanason renneparyp, °G | 00--+850; -60._+1100; -
patyp. 60...+1300

Bpemsi Tepmuyeckon
peakumu, ¢

Ts 7 [ w

PN, MMa

HomuHanbHoe AaBneHve

0,4

MM

\[nuHa MoHTaxHOM YacTu L,

320; 400; 500; 630; 800;
1000; 1250; 1600; 2000;

2500; 3150; go 25 meTpoB.

[TMN-2088/56I"

\dnameTp MOHTaXHOW Ya-

ot D->d, MM 8->3 ‘ 10->3 ‘ 10->4
! n
5 5 {JganasoH Temneparyp, ~60...+850
g 522 o125 -]
- Q S =, [Bpemst Tepmuseckon pe-
] 1 3 3 7
+ IR ! | akumn, c
JlL Yo Te 18,5 s224HoMuHanbHoe aaenexne
. 120 =~ |PN, MMa 63 63 63
\[nvHa moHTaxHon Yactu [160; 200; 250; 320; 400; 500; 630;
L, MM 800; 1000; 1250; 1600
[TN-2088/86I"
\AvameTp MOHTaXHOW Ya- 10->3 10->4 10-6
ctn D, Mm
Tubkul cmansHou ._:: .r:_: ECVIaI'I330H TeMneparyp, —60...+850
“kaGeno KTMC o & 522 125 ] _
b a5 ¥ _/ ™ =, Bpemsi Tepmuueckoil pe-
\ ) 1 / 3 7 10
c = i | { lakumu, ¢
L 60 e 185 | 1.s22! [HomuHanbHoe fasnexve
; 0 M- PN, MMa 6,3 6,3 6,3

1n1Ha MOHTaXHOM YacTu
L, MM

160; 200; 250; 320; 400; 500; 630;
800; 1000; 1250; 1600; 2000;

2500; 3150
[TN-2088/106I (aHanor TN-2187/4)
[lnameTp MOHTaXHOM Ya- 8 10
ctn D, mm
[nana3oH TemnepaTyp ~60...+850
bC ’ —60...+850 —60...+1100
“ " —60...+1300
& - <] Bpemsi Tepmunyeckon pe-
h SL :’527 5% s lakuuu, © 30 40
ln‘ HomuHanbHoe naBnexHve
¥
f a5 52 PN, MMa 16 16
: Hea 160; 200; 250;
160; 200; 250; . . .
> X X '| 320; 400; 500;
\nuHa moHTaxkHon yactu | 320; 400; 500; i X i
. . | 630; 800; 1000;
L, MM 630; 800; 1000; ! . .
1250° 1600 1250; 1600; 2000;
’ 2500; 3150
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I'Ipo,qon)KeHMe npunoXxeHus B

[TN-0195/1BI' — c ncnonb3oBaHMeM rubkoro kabenss KTMC

\dnameTp MOHTaXXHOW 4 6 8
yactu D, mm
Tu6Kui cmansHoU M20x1,5 M20x1,5 JnanasoH Temnepatyp, | —60...+850; —60...+1100; —
| kabens KTMC 527 *[ 125 °C 60...+1300
\ Ql { T Bpemsi TepMuyeckoil pe-
€ I T {j I lakuuu, ¢ 7 10 30
185 522" HomuHanbHoe aasne-
L 28 200 a—
Hve PN, MlMa 6.3 6.3 6.3
160; 200; 200; 250; 320, 400;
LWryuep us 12X18H10T I0nMHa MOHTaXKHOW 500; 630; 800; 1000; 1250;
yactu L, mm 1600; 2000; 2500; 3150; oo 25
METpPOB.
[TN-0195/26I" — c ncnonb3oBaHnem rubkoro kabenss KTMC
\AnameTp MOHTaXHOM Ya-
icTn D,Mmm 4 6 8
. [InanasoH Temneparyp, —60...+850; —60...+1100; —
Tubkuti cmansHot <| 125 é 'C 60...+1300
a / kaens KTMC & T =, Bpems TepMuUYeckoi pe-
| | 7 10 30
=== @aKumm, ¢
i s22#HomMuHanbHoe faBnenve
, 200 185 1522 PN, Mra 0,4 0,4 0,4
Idn1Ha MOHTaXXHOM YacTu 160; 200; 200; 250; 320; 400;
L v 500; 630; 800; 1000; 1250; 1600;
! 2000; 2500; 3150; Ao 25 MeTpoB.

[TN-0195/3BI — c ucnonb3oBaHueM rubkoro kabenss KTMC

[lmameTp MOHTaXHOW Ya- 3 ‘ 4 6
ctn D, mm
[nanasoH TemnepaTtyp, —60...+850; —60...+1100; —
[ubkui . °C 60...+1300
ubKul cmaneHol M20x1,5 o M20x1,5 )
\kaens KTMC o 52 2 125 Bpemsi TepMmuyeckoi pe- 3 7 10
\ Y i T lakumu, ¢
HomuHanbHoe naBnexHve
. L9 L, s 252'PN,MMa 6.3 6.3 6.3

160; 200; 200; 250; 320; 400;
\dnnMHa MoHTaxHow 4YacTum(500; 630; 800; 1000; 1250;

L, MM 1600; 2000; 2500; 3150; Ao 25
MEeTpOoB.

[TN-0395/1BI" — c ucnonb3oBaHWeM 3alWMTHOro Yyexna us Al203 99,7%

\InameTp MOHTaXKHOW Ya-

oo DosD. 10->8 14->12

o —60...+1300; 0...+1700;
\Anana3oH Temnepatyp, °C

300...+1800
M20x1,5|BPEMS| TEPMUYECKO peak- 20 20
m2oxts 227 o125 unn, ¢
e [ | " i[HomuHansHoe naBnexve
Y 1
s s ] S s R SV VS 04 04
i A
ALO,997%[ 15" 12X18H10T 18,5 1522 . 100 enn- | 320; 400; 500;
L et e w0 fln;;a MOHTaxHou Yactu | 320; 4(1503(()) 500; 630: 800: 1000;
’ 1190
"pynna ycTon4mBoCcTy K
BO3OENCTBUIO N3
CUHyconaanbHbIX
B1Gpauun
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I'Ipo,qon)KeH ne npunoxeHus B

ITM-0395/26I' — ¢ ucnonb3oBaHUeM 3alWmUTHOro Yyexna us Al203 99,7%

\duameTp MOHTaXHON Ya-
ctn D1->D,mm

lO->8| 14->12 ‘ 20->18

\IuanasoH Temneparyp,

—60...+850; —60...+1100; -

D, mm

°C 60...+1300
Bpemsi TepMuyeckon pe- 20 40 80
o 22 o)™ e - Z'E)L:::r‘i:nwoe naBnexne
T -1 1
— i ; I 17 = | PN, MMa 0,4 0,4 0,4
ALO,99,7 %/ 12184107 185 |, ‘é 320;
. L, Lo 200 o g \nuHa moHTaxHom yacTtu | 400; | 320; 400; 500; 630; 800;
L, Mm 500; 1000; 1190
630
pynna ycToM4MBOCTM K
BO3OENCTBUIO N3
ICMHycouaanbHbIX
BMGpauun
[TN-2388/16I"
\AnameTp MOHTaXHOW YacTu 20

\dnana3oH Temnepatyp, °C

—60...+850; -60...+1100; —

[nsa npepoTBpallieHns neperpeBa
npeo6pa3soBartens, npu t>200°C, He
nomMewiaTtb B cpeay 6nuxke 200 mm ot
Kopnyca.

PN, MMa

60...+1300
S M27x2 532§ M20x1,5 —
S, 1 ] Bpemsi TepMuyeckon peak- 180
i H@ I H avm, c
i X i " 125 | |4 PEI?/IKIﬂHr?:bHOG fAaBrieHve 6.3
\AnrMHa MOHTaxHoW YacTm L 250; 320; 400; 500; 630; 800;
Wryuep us 12X18H10T o ’ 11000; 1250; 1600; 2000; 2500;
3150
"pynna ycTon4mMBOCTM K
BO34ENCTBUIO N3
IcMHycomaanbHbIX BUGpauuin
TN-2388/26I
\AnameTp MOHTaXHOW YacTu 20
D, Mm
@20 ° —60...+850; —60...+1100; —
L0 M20x1,5 INuanasoH TemnepaTtyp, °C 60...+1300
Bpems TepMuyeckol peak- 180
L 12,5 U, ¢
HomuHanbHoe gaBnexHne 0.4

\dnuHa MOHTaXHOM YacTu L,

320; 400; 500; 630; 800; 1000;

ICHycomaanbHbix BUbpaumi

MM 1250; 1600; 2000; 2500; 3150
Cpynna ycTon4mMBOCTM K
BO3OENCTBUIO N3
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NMPUNOXEHUE I
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A

BRewHii] KOHmEam 038MREHUT

Burim AZIM-6gx 021 IZXBHIOT [OCT 174 73-80
Ubida A5 IZXTBHIOT FT 10450-78 - 2 wm
Ubida 5 30X1B [OCT 6402-70
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YEPTEXW CPEACTB B3PbIBO3ALUUTDbI
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NPUNOXEHUE O
Ta6bnuua 1.1 — Cnucok yHMBepcanbHbIX KOMaHA U KOMaHA obLuen
NpPakTUKnM AnNA TepmonpeobpasoBarenen

MpuHMmaemble
Homep HART- LaHHbI OTnpaensiemMble AaHHbIe Kon |Mpnve-
KOMaHAbI 1 €6 HasHa- Ho- Onu- Ne OWKBKN | YaHune
YeHve Twn o Twn Onucaxune
mMep caHve | bavita
1 2 3 4 5 6 7 8 9
Ne0 0 Unsigned-8 «254»
YrteHne Tuna npu- PaclumpeHHbI Tun
6opa, ero Bepcuu, 3a- 12 Enum npubopa
BOZCKOrO HOMepa u MuHuManbHoe yncno
Apyrov nHcopmaumm . npeambyn oT ynpas-
o KOPOTKOMY afpecy 3 Unsigned-8 NALLEro ycTpocTaa
K npubopy
4 Unsigned-8 Bepcusa npotokona
5 Unsigned-8 Bepcus npubopa
6 Unsigned-8 Bepcusa MO
7 Unsigned-5 Bepcusa 3MEKTPOHHBIX
mMoaynew
7 Enum Twn opmamue»cxoro
nHTepderica
P Bits <Dna[|/| [OMNOMHUTENb-
HOW MHbopmaummn
9-11 | Unsigned-24 8aBoACKOiA Homep
npubopa
MuHumManbHoe Yncno
12 Unsigned-8 npeambyn ot npubopa
K ynpasnsioLiemy
YCTPOUCTBY
13 Unsigned-8 MakcumansHoe Yncno
nepeMeHHbIX nprubopa
14-15 | Unsigned-16 CyeT4nK smeHeHus
KOHpUrypaumm
16 Bits PaclumpeHHbin ctatyc
npubopa
17-18 Enum Kog npoussoautens
19-20 Enum Kop pacnpoctpaHu-
Tens
21 Enum Mpodunb npubopa
Ne1 0 Enum Tekywne eguHULbI
YUTeHune 3HaveHus Be- n3mepeHus
nnHbl TEMnepa- 3HaueHue Temnepa-
Typbl ¥ TEKYLLUX eaun- 1-4 Float TVDb!
HUL, U3MepeHUst yP
Ne2 0-3 Float Tok netnu (MA)
YUTteHne 3HayeHus Be-
JIMYMHBI TOKa NETNn B a7 Float MpoueHT oT TekyLlero
MA U npoLeHTa oT Te- avanasoHa
KyLLlero gnanasoHa
Ne3 0-3 Float Tok netnu (MA)
YTeHne 3HaYeHuin Be- 4 Enum Tekywne eguHULbI
TINYUH AUHAMUYECKUX u n3mepeHus
nepeMeHHbIX -
P 5.8 Float 3HayeHne Temnepa
Typbl
9 Enum He ncnonb3yetcs

83




MpoaonxeHue npunoxeHunsa 1

abnuubl 0.1

MpoponxeHuwe T
1 2

npubopa

3 4 5 6 7 8 9
10-13 Float Temnepa-
Typa npeob-
pasoBare-
nevi B °C
14 Enum EavHuupl
n3mepeHus
Temnepa-
Typbl Npu-
6opa (°C)
15-18 Float Temnepa-
Typa npu-
6opa B °C
Ne6 Unsigned- | KopoTkun 0 Unsigned- | KopoTkuii |2 — HeBep-
3anuco ko- 8 agpec 8 agpec HbI KOPOT-
poTKoro aa- Enum Pexum 1 Enum Pexum Knii agpec
peca n pe- chyHKUMO- chyHKUMOHM- | (>63)
Xuma yHk- HVUPOBaHWSA poBaHus To- | 5 — HecoB-
LMOHMpOBa- TOKOBOW KOBOW neTnu | nagexHve
HWS1 TOKOBOWA netnu yucna
netnu 6ant 3a-
npoca Tpe-
6yemomy
yneny
7 -3a-
LuTa ot
3anucu
Ne7 0 Unsigned- | KopoTkuii
YreHune an- 8 agpec
peca onpoca 1 Enum Pexum
1 pexuma DYHKLMOHN-
DYHKLMOHN- poBaHusa To-
poBaHus To- KOBOW NeTnun
KOBOW neTnu
Ne8 0 Enum Twn nepBY-
YrteHne Tu- HOW nepe-
noB AMHaMu- MEHHOM
Yeckux ne- 1 Enum Twn BTOpWY-
pPeMEHHbIX HoOW nepe-
MEHHOM
2 Enum Twn TpeTen
nepemMeHHoi
3 Enum He ncnonb-
3yeTcs
Ne9 Unsigned- | Mosnums 1. 0 Bits PacwupeH- |2 — npunsaT| * Mog nepe-
YrteHne aun- 8 Koa nepe- HbIA CTATyC | HEBEPHbIV | MEHHON Npu-
HaMUYeCKNX MEeHHOMN npubopa | kog AvHa- | 6opa noapa-
nepemMeHHbIX npubopa MUYeckoit | 3ymeBaeTcsi
npubopa n Unsigned- | Mo3uuus 2. 1 Unsigned- | Moauums 1. | nepemeH- | nio6as u3 gu-
nx crartyca 8 Koga nepe- 8 Koa nepe- HoW HaMU4eCcKnx
MEHHOMN MeHHOW Npu- | 5 — HECOB- | NEPEeMEHHbIX
npubopa bopa* nageHue | (cm.cneuu-
Unsigned- | Moanuus 3. 2 Enum Mo3unuwms 1. yucna hukaumo
8 Kopg nepe- Twn nepe- GanT 3a- HART-npoTo-
MEHHO MeHHoi1 npu- | Npoca Tpe- Kora)
npubopa 6opa byemomy nm6o % ot
Unsigned- | Mosvuus 4. 3 Enum Mosunuwms 1. uucny AnanasoHa
8 Kon nepe- Tekywue nubo BbIXoA-
MEHHO eaVHNLbI 13- HOVI TOK B MA
npubopa MepeHust ne-
pemMeHHoun




MpoaonxeHue npunoxeHunsa 1

MpopgomxeHue Tabnuubl 4.1
1 2

3 4 5 6 7 8 9
4 | Unsigned- |Mo3uumnsa 5. 4-7 Float MNo3unumsa 1.
8 Kopg nepe- 3HayeHne
MEHHOM BEJIMYUHBI
npubopa nepemeHHoi
B TEKyLLUX
eavHuuax
n3MepeHus
5 | Unsigned- | Mo3nuus 6. 8 Bits Moanums 1.
8 Koga nepe- CocTosiHne
MEeHHOMN nepemMeHHomn
npubopa npubopa
6 |Unsigned- |Mo3nuus 7. 9 Unsigned- | Mo3unuus 2. Yucno npuHm-
8 Kog nepe- 8 Kog nepe- MaeMmbix GanTt
MEeHHOMN MEHHOW npu- [OaHHbIX 3a-
npubopa 6opa* npoca (nosm-
7 | Unsigned- | Mo3nuus 8. 10 Enum Mo3unuus 2. uuiA) ans gau-
8 Koa nepe- Twn nepe- HOW KOMaHAb!
MeHHON MeHHOW npu- MOXeT 6bITb
npubopa 6opa ntobbim oT 1
11 Enum Mo3nums 2. no 8. Coot-
TeKyLume BETCTBEHHO,
eAVHULI N3~ HEWGOP B
MepeHus ne- CBO€EM OoTBeTe
pemeHHoun BblAaeT
npubopa TONbKO Te
12-15 | Float | Moauums 2. Gartbl oTBETA
3HaueHve (noauuuw), ko-
BeNINYNHbI TOpble Gbinn
nepemMeHHow 3anpoLUeHbl.
B TEKyLLMX (cm. cneuu-
eauHnuax cukaLmio
n3MepeHus HART-npoTo-
16 Bits Moanuus 2. kona)
CocTosiHne
nepemMeHHomn
npubopa
17 Unsigned- | Moauuus 3.
8 Kop nepe-
MEHHOW npu-
6opa*
18 Enum Mo3snuumsa 3.
Twn nepe-
MEHHOW npu-
6opa
19 Enum Moaunums 3.
Tekywue
eaVHULbI U3-
MepeHusi ne-
pemMeHHoun
npubopa
20-23 Float Mo3unuums 3. ** Bpemsi
3HauyeHne npeacraensieT
BENMUYYMHBI coboi uenoe
nepemeHHoi 6e33HakoBoe
B TEeKyLLUX 4-baintHoe
eavHuuax yncno, Mnaa-
n3MepeHms LUWA BUT KoTO-
24 Bits Mo3unuwms 3. poro cooTBeT-
CocTtosiHne cTByeT Bpe-
nepemMeHHomn MeHun B 1/32
npubopa




MpoaonxeHue npunoxeHunsa 1

abnuubl 0.1

MpoponxeHuwe T
1 2

npegen

3 4 5 6 7 9
c (cM. cne-
57 Unsigned- | Mo3uuus 8. umndukaumnio
8 Kopa nepe- HART-npoTo-
MEHHOW npu- Kona)
6opa*
58 Enum Mo3nums 8.
Twvn nepe-
MEHHOW npu-
6opa
59 Enum MNo3unuums 8.
Tekywne
eaVHULbI 13-
MepeHust ne-
pemMeHHoun
npubopa
60-63 Float Mo3nums 8.
3HaueHve
BeSIMYUHBI
nepemeHHow
B TEeKyLLUX
eavHuuax
n3mepeHus
64 Bits Mo3snuus 8.
CocTosiHne
nepemeHHow
npu6opa
65-68 Time** OTmeTka
BpEMEHMN
Ne11 0-5 |YnakoBaH- | 3aronosok
YrteHne Tuna HbIN
npubopa, (4 6aita B
ero Bepcuu, 3) Cm. KO-
3aBOACKOro . Cwm. ko- |CMm. kKomaHay
mMaHay
Homepa u Neo | MaHAY NeO NeO
ApYyrowv uH-
dopmaunm
no 3aro-
TNOBKy (Tery)
Ne12
Yrenune co- CooblLieHne
YnakoBaH-
obLieHns 0-23 bt nonb3osa-
nosb3oBa- Tens
Tens
Ne13 05 |YNaKoBaH-| 5 onoBok
YreHwe 3a- HbIV
ronoska, YnakoBaH-
onmcaHma n 6-17 HbIN Onvcanue
AaTbl 18-20 Date [ata
Ne14 3aBopckon
YrteHne nH- Unsigned- | Homep npe-
0-2
dopmauum o 24 obpa3soBare-
npeobpaso- nen
BaTene EanHuubl ns-
MepeHust
3 Enum AnA npeae-
OB U MUHU-
MarnbHOro
avanasoHa
4-7 Float Bepxrwia




MpoaonxeHue npunoxeHunsa 1

abnuubl 0.1

MpoponxeHuwe T
1 2

3

4

7

8-11

Float

HwxHuia npe-
aen

12-15

Float

MuHumans-
HbI Anana-
30H

Ne15
YrteHne nH-
dopmauum o
npubope

Enum

YpoBeHb
aBapwuu nep-
BWYHON ne-
pemeHHom
(HU3KMiA/BbI-

COKMi1)

Enum

Tun dyHK-

UM npeob-
pa3oBaHus
(MUHenHbIR,
KOpHeusBre-

KaroLwui)

Enum

EavHuub! ns-
MepeHust
ans
HWXHEro n
BEepXHero
npepena us-
MepeHust

3-6

Float

HwxHuiA npe-
fen namepe-
HUS1 OCHOB-
HoW nepe-
MEHHON

7-10

Float

BepxHui
npeaen us-
MepeHuns oc-
HOBHOW ne-
peMeHHoun

11-14

Float

Bpewms
aemndupo-
BaHus (c)

15

Enum

Pexum 3a-
LWWTbI OT 3a-
nmcu

16

Enum

«250»

17

Bits

dnaru aHa-
NOroBoOro Ka-
Hana

Ne16
YreHwne Ho-
Mepa
cbopku

Unsigned-
24

Homep
cbopku

Ne17
3anuce co-
obLeHus
norb3oBa-
Tens

0-23

YnakoBaH-
HbIN

Coobuie-
)
nonb3oBa-
Tens

0-23

YnakoBaH-
HbI

CoobLieHne
nosb3oBa-
Tens

5 — HecoB-
napgexHve
yucna
6anT 3a-
npoca Tpe-
6yemomy
yncny
7 - 3a-
wuTa ot
3anucu




MpoaonxeHue npunoxeHunsa 1

abnuubl 0.1

MpoponxeHuwe T
1 2

3 4 5 6 7 8
Ne18 0-5 |YMAKOBAH-| 3. ook | 0-5 | YMBKOBAH- | goonosok | O HECOB-
YteHue 3a- HbIiA HbIiA nageHve
rorioeka, YnakoBaH- YnakoBaH- yucna
onvcarmsn | 517 HbI Onucanve | 6-17 HbI Onucanne | gajir 3a-
faarbl npoca Tpe-
6yemomy
12% Date [Jata 18-20 Date Jata ; v_lc;;/_
wuTa ot
3anucu
Ne19 0-2 |Unsigned-| Homep 0-2 | Unsigned- Howmep 5 — HecoB-
3anvch 24 cbopku 24 cbopku nagexHve
OKOHYaTesb- yucna
Horo c6o- 6anT 3a-
POYHOrO Ho- npoca Tpe-
mMepa. B o1- 6yemomy
BETHOM CO- uueny
obLweHun 7 - 3a-
BO3BpaLLa- wuTa ot
eTcs nony- 3anucu
YeHHoe
Ne20 0-31|1SO Latin- | OnuHHemm | 0-31 | ISO Latin- |OnuHHbIN 3a-
YUreHune 1 3aronoBokK 1 roroBoK
ANVHHOTO
3aronoska
Ne21 0-31|ISO Latin- | AnuHHBIA [CM. KO-| CmMm. kKO- |CM. KOMaHay
YTeHue Tuna 1 3aronoBok | MaHay | MaHay NeO NeO
npubopa, NeO
ero Bepcuu,
3aBOACKOrO
Homepa 1
OpYyrov uH-
dopmauum
no AnuH-
HoMy 3aro-
TI0BKY
Ne22 0-31|1SO Latin- | OnuHHeim | 0-31 | ISO Latin- |OnuHHbIN 3a-
3anuck 1 3aronoBokK 1 rorioBoK
ANVHHOTO
3aronoska
Ne34 0-3 Float Bpewms 0-3 Float Bpewms 3 — NpuHs-
3anuce Bpe- aemndupo- aemndupo- | Tbii napa-
MeHu Aemn- BaHUsA BaHusA MeTp
dupoBaHus MeHblLUEe
Aonycru-
MOro
4 — NpUHS-
Thbii napa-
MeTp
6onblie
AonycTu-
Moro
5 — HecoB-
nagexHve
yucna
6anT 3a-
npoca Tpe-
6yemomy

yucny




MpoaonxeHue npunoxeHunsa 1

abnuubl 0.1

MpoponxeHuwe T
1 2

3

4

8

7 - 3a-
LmTa ot
3anucu

Ne35
3anucb npe-
[fenos npe-
obpaszoBa-
HUA Temne-
paTypsbl

Unsigned-
8

EanHuub
M3MepeHust

Unsigned-
8

EanHuubl ns-
MepeHust

1-4

Float

BepxHun
npegen

npeobpaso-

BaHWs

1-4

Float

BepxHun
npegen npe-
obpaszoBa-
Hus

5-8

Float

HwxHwWiA
npegen
npeobpaso-
BaHWs

5-8

Float

HwxHuia npe-
nen npeo6-
pa3oBaHusi

2 — npwu-
HATBI He-
BEpHble
eaVHULbI
n3mepeHus
5 — HecoB-
nagexHue
yucna
6anT 3a-
npoca Tpe-
6yemomy
yncny
7 - 3a-
wuTa ot
3anucu
9 — HWX-
HWiA npe-
aen npe-
obpasoBa-
HUS
6onblue
[onycru-
Moro
10 — HUX-
HWI npe-
Aen npe-
obpasoBa-
HUS
MeHbLLEe
AonycTu-
Moro
11 — Bepx-
HWiA nNpe-
faen npe-
obpaszoBa-
HUst
6onbLue
OonycTu-
Moro
12 — Bepx-
HWiA nNpe-
faen npe-
obpaszoBa-
HUst
MeHbLLEe
AonycTu-
Moro
14 — MUHK-
MarnbHbI
AnanasoH
CMULLIKOM
man

MuHumans-
HOMy 3Haye-
HWIO BbIXOA-
HOro ToKka B
MA cTaBuTcs
B COOTBET-
CTBUE HWDKHUN
npeaen npe-
obpa3zoBaHus,
a Makcvmanb-
HOMY — Bepx-
HWIA Nnpegen
npeobpa3soBa-
HYs

Ne36
3anucb
BEPXHEro
npegena
npeobpaso-

7 -3a-
wmTa ot
3anucu
9 — Teky-
was Tem-

nepatypa




MpoaonxeHue npunoxeHunsa 1

MpopgomxeHue Tabnuubl 4.1
1 2

3 4 5 6 7 8
BaHWs TEM- Gonblue
nepaTtypbl BEpXHero
paBHbIM Te- npegena
Kyliemy 3Ha- npeobpa-
YEHUIo TeM- 3oBaTenen
nepaTtypbl 10 — Teky-
was Tem-
nepatypa
MeHblue
HWXHero
npegena
npeobpa-
3oBsatenew
29 — gua-
nasoH
CINLLKOM
man
Ne37 7 -3a-
3anucb HWX- wuTa ot
Hero npe- 3anucu
nena npeo6- 9 — Teky-
pasoBaHust was Tem-
Temnepa- neparypa
TYpbl paB- 6onblue
HbIM Teky- BEpXHero
Lemy 3Ha- npegena
YEHUIo Tem- npeobpa-
nepartypbl 30BaHWst
10 — Teky-
was Tem-
neparypa
MeHblUe
HUXKHero
npegena
npeobpa-
30BaHust
Ne38 0-1 |Unsigned-| Cuyétuuk 0-1 |Unsigned- | Cyétunk us- | 7 —3a-
Cbpoc 16 N3MeHeHUst 16 MeHeHUst wuTa ot
dnara nep- KOHWrypa- KoHdUrypa- | 3anucu
BUYHOW KOH- Lmu ummn 9 — 3Have-
durypauuu, HWSA NPUHSA-
ecnu cyet- TOro CYéT-
YUKU n3me- ynka name-
HEeHUSI KOH- HEHUSI KOH-
durypaumm durypa-
B ynpasnsito- LM n B
em npubope
yCTponcTBe He coBna-
1 npubope nalT
coBnagarwot
Ne240 0-3 Float Toknetrm | 0-3 Float Tok netnn | 3 — 3Have-
3anuch uk- HVe Toka
CUpOBaH- 6onbLue
HOro 3Haye- Makcu-
HWSI TOKa ManbHO
neTnm BO3MOX-
(8 MA) HOro B Te-
KyLLiem pe-
xume MBU
4 — 3Have-
HWe Toka




MpoaonxeHue npunoxeHunsa 1

abnuubl 0.1

MpoponxeHuwe T
1 2

3

4

8

MeHbLLe
MUHK-
MarnsHO
BO3MOX-
HOro B Te-
KyLLeMm pe-
xume MNBU
5 — HecoB-
nagexHue
yucna
6anT 3a-
npoca Tpe-
6yemomy
uncny
7 -3a-
wuTa ot
3anucu
11 — TOKO-
BbI BbIXO
BbIKIMIOYEH

Ne41
Bobinonxe-
HWe camoTe-
CTUpOBaHUsA

Ne42
Bobinonxe-
HVe nepesa-
rpy3ku

Ne43
3anuck Hyns
npeo6pa3so-
Batenew

7 -3a-
wuTa ot
3anucu
9 — Teky-
was Tem-
nepartypa
Gonblue
BEpXHero
npegena,
npw KoTo-
pOM Hynb
MOXeT
6bITb yCTa-
HOBIEH
10 — Teky-
was Tem-
nepartypa
MeHblue
HUXHETOo
npenena,
npw KoTo-
pOM HyIb
MOXeT
ObITb yCTa-
HOBIEH

Ned4
3anuck egu-
HWL, n3mepe-
HVSI BEMU-
Y/HbI Temne-
paTypbl

Enum

EanHuupl
N3MepeHust

Enum

EavHuue! ns-
MepeHust

2 — npwu-
HATbI He-
BEPHble
eanHULbI
n3mepeHunst
5 — HecoB-
nagexve

qyucna




MpoaonxeHue npunoxeHunsa 1

MpopgomxeHue Tabnuubl 4.1
1 2

3 4 5 6 7 8 9
6anT 3a-
npoca Tpe-
6yemomy
yneny
7 - 3a-
wuTa ot
3anucu
16 — po-
cTyn orpa-
HUYeH
Ne47 0 Enum |Twun BbIXOA- 0 Enum Twvn BbIXOA- |2 — NPUHAT
3anvch HOW Xapak- HOW Xapak- | HeBEpHbI
Buaa yHk- TEPUCTUKN TEPUCTVKM | TUN Bbl-
uum npeob- XO[HOW Xa-
pasoBaHus pakTepu-
rnaBHOW ne- CTUKK
pemeHHomn 5 — HecoB-
nageHve
yucna
6anT 3a-
npoca Tpe-
6yemomy
uuecny
7 -3a-
wuTa ot
3anucu
Ne48 0-5 Enum Cratyc 0-5 Enum Cratyc npu- *** B CAIN-
YreHve po- npubopa Gopa*** dUNP-22EM B
nonHuTenb- 6 Bits PacwvpeH- 6 Bits PacwmpeH- 9TOM norne
Horo cTa- HbIl CTaTyC HbIA cTaTyC BCerja Bo3-
Tyca npu- 7 Bits Pexum 7 Bits Pexum BpallarTca
Gopa YHKLMO- DYHKLMOHN- Hymm
HVYPOBaHWsA poBaHmsa***
8 Bits CCO **** 8 Bits CraHpapTu- ***CC —
9 Bits CC1 30BaHHbI CTaHaapTMan-
10 Bits AHarnoro- cratyc 0 *** poBaHHbIN
BbIl BLIXOA, craryc
B HacblLLe-
HUK
11 Bits Cc2
12 Bits CC3
13 Bits AHnanoro-
BbIl BbIXO[,
3admkeu-
poBaH
14- Bits Cratyc
24 npuéopa
Ne50 0 Unsigned- | Kopa nepe- Kon nepemeH-
YrteHne Tab- 8 MeHHon 1° Hou npubopa,
LBl COOT- 1 Unsigned- | Koa nepe- COOTBETCTBY-
BETCTBUS 8 MeHHoW 2° toLien avHa-
OnHaMmunye- 2 Unsigned- Koo nepe- MUYecKon ne-
CKUX nepe- 8 MeHHoW 3 pemeHHoM
MEHHbIX ne- 3 Unsigned- | He ncnonb-
peMeHHbIM 8 3yetcsi
npubopa
Ne53 0 |[Unsigned- | Kog avHa- 0 Unsigned- |Kog avHamu-| 5 — Hecos-
3anuck egu- 8 MUYECKOM 8 yeckon ne- | nageHve
HUL, n3mepe- nepemeH- pemeHHon yucna
HoW




MpoaonxeHue npunoxeHunsa 1

abnuubl 0.1

MpoponxeHuwe T
1 2

3

4

7

8

HVS1 AMHaMK-
Yeckon ne-
pemMeHHomn
npubopa

1

Enum

EavHuup
n3mepeHust

Enum

EavHuub! ns-
MepeHust

6anT 3a-
npoca Tpe-
6yemomy
uucny
7 - 3a-
LmTa ot
3anucu
11 — npu-
HST HEBEp-
HbIV KO,
OvHamuye-
CKkoW nepe-
MeHHOMN
12 — npu-
HATbI He-
BEpHble
eanHULbI
n3mepeHmns

Ne59
3anuck
yucna npe-
ambyn B oT-
BeTe npu-
6opa

Unsigned-
8

Yucno
npeambyn

Unsigned-
8

Yucno
npeambyn

3 — nNpuHs-
Thbii Napa-
MeTp
CMULLIKOM
BenmK
4 — NpuHs-
Thbii Napa-
MeTp
CULLIKOM
man
5 — HecoB-
nageHue
ymcna
6ant 3a-
npoca Tpe-
G6yemomy
uncny
7-3a-
wuTa ot
3anucu

Ne80
YrteHne
npeaplay-
LLMX TOYEK
NoACTPOVKK
nepemMeHHomn
npubopa

Unsigned-
8

Koa nepe-
MEHHON

Unsigned-
8

Kop nepe-
MEHHOM

Unsigned-
8

EavHuub! ns-
MepeHusi

2-5

Float

HwxHsas
TOYKa noa-
CTPOMKMN

6-9

Float

BepxHas
ToYKa noga-
CTPONKMN

5 — HecoB-
nageHue
yucna
6anT 3a-
npoca Tpe-
6yemomy
uncny
17 — He-
BEPHbIN
Kon nepe-
MEHHON
19 — kon
nepemMeH-
HOW He f0-
nycTum
ons aas-
HOW KO-
MaHApl

Ne81
YreHne npe-
[Aenos noj-

Unsigned-
8

Koga nepe-
MEHHON

Unsigned-
8

Kog nepe-
MEHHON

Enum

Tunbl TOYek
NOACTPOWVIKK

5 — HecoB-
nagexue
yucna




MpoaonxeHue npunoxeHunsa 1

abnuubl 0.1

MpoponxeHuwe T
1 2

3 4 5 6 7 8
CTPOWKM ne- 2 Enum EavHuubl ns-| 6ainT 3a-
pemeHHoMm MepeHusi | npoca Tpe-
npubopa 3-6 Float HwkHwit npe-| Gyemomy
aen HWKHewn uucny
TOYKM 17 — He-
7-10 Float BepxHun BEPHbIN
npepen Hwx- | Koa nepe-
Hel TOuKU MeHHOMN
11-14 | Float  [HwkHui npe-| 19 — koA
aen BepxHen | NePeMeH-
TOYKM HOW He fi0-
15-18 Float BepxHui nycrum
npeaen Ana fax-
BEpXHel HOU KO-
TOYKNM MaHAapl
19-22 Float MuHumans-
HbIi gnana-
30H
Ne82 0 |Unsigned- | Kog nepe- 0 Unsigned- | Kog nepe- 2—-T1¥n
MoacTtpovika 8 MEHHOMN 8 MEHHOW TOYKW noA-
nepemeHHon | 1 Enum Tun ToYkn 1 Enum Tun ToYKK CTPOMNKMN
npubopa noa- MOACTPONKM | HEBEPHbIN
CTPONKM 3 — 3Have-
2 Enum EaunHuupl 2 Enum EouHnupl n3-| Hve ana
n3mMepeHus MepeHus noa-
3-6 Float 3HayeHve | 3-6 Float 3HaueHne | CTPOWKu
ans noa- ans nog- | CnvikoM
CTPOWKU CTPOWiKM Benmko
4 — 3Have-
HWe ans
noa-
CTPOMNKMN
CMULLIKOM
maro
5 — HecoB-
nagexHue
yucna
Gant 3a-
npoca Tpe-
G6yemomy
yncny
7 —3a-
wuTa ot
3anucu
9 — 3Have-
HVe Tem-
neparypbl
CMULLIKOM
BEMKo
10 — 3Ha-
YeHue
Temnepa-
TypbI
CMULLIKOM
maro
17 — He-
BEPHbIN
kod nepe-

MEHHON




MpoaonxeHue npunoxeHunsa 1

MpopgomxeHue Tabnuubl 4.1
1 2

3 4 5 6 7 8 9
19 — kon
nepemMeH-
HOW He f0-
nycTum
Ans AaH-
HOW KO-
MaHbl
Ne83 0 |[Unsigned- | Kog nepe- 0 Unsigned- | Kopa nepe- |5 — Hecos-
BoccraHoB- 8 MEHHOM 8 MEHHOW nageHue
neHve 3a- 4-7 Float Kanu6po- yucna
BOACKOW BOYHbLIN KO- | 6aiT 3a-
noACTPONKM apuumeHT |Npoca Tpe-
npubopa b 6yemomy
4-7 Float Kanu6po- 4-7 Float Kanubpo- uncny
BOYHbI KO- BOYHbIN KO- 7-3a-
acppurum- acppumumeHT | WmnTa oT
eHT b b 3anucu
17 — He-
BEPHbIN
Ko nepe-
MEHHON
19 — kop
nepemMeH-
HOW He fo-
nycTum
Ans aaH-
HOW KO-
MaHabl
Cnucok cneu.mtmqecmx KomMaHpag Ana Tepmonpeo6pasoBaTenel7|
Ne128 0 Enum Twn Toko-
YreHune na- BOro Bbixoda
pameTpoB 1 Enum YpoBeHb
TOKOBOIO TOKa OLIMBKK
BbIxoaa 2-5 Float 3HaveHne
TOKa OLNBKM
HU3KOTo
YPOBHS
6-9 Float 3HayeHne
TOKa OLNBKM
BbICOKOTO
YPOBHSI
Ne129 0 Enum Twn Toko- 0 Enum Tun Toko- |5 — HecoB-
3anuchk na- BOrO Bbl- BOrO BbIxoZa | nageHue
pameTpoB xofa ymcna
TOKOBOrO 1 Enum YpoBeHb 1 Enum YpoBeHb 6aiiT 3a-
BbIXoaa TOKa ToKa oLwmnbku | Npoca Tpe-
owmnbku G6yemomy
2-5 Float 3HayeHne 2-5 Float 3HaveHune uncny
ToKa Toka owunbku| 7 —3a-
OLINGKN HU3KOro wuta ot
HU3KOoro YPOBHSA 3anucu
YPOBHS 11 — ToKko-
6-9 Float 3HayeHve | 6-9 Float 3HaueHne |Bblii BbIXOA
ToKa TOKa oLnbkM | HEaKTUBEH
owmbKm Bbicokoro | (MpeoGpa-
BbICOKOIO YpOBHs1  |30Batenb B
YPOBHSA MHOroTO-
YEeUHOM
pexvme)




MpoponxeHuwe T
1 2

abnuubl 0.1

MpoaonxeHue npunoxeHunsa 1

3 4 5 6 7 8
12 — He-
BepHoe
3HayeHve
TMNa TOKO-
BOrO Bbl-
xofa
13 — He-
BepHoe
3HayeHve
YPOBHSI
ToKa
oLwmnbkn
14 — 3Ha-
YeHue Toka
oLmbkn
HW3KOro
YPOBHSI
CIMLLKOM
maro
15 — 3Ha-
YeHue Toka
oLwmnbkn
HW3KOro
YPOBHS
CIMLLKOM
Bemko
16 — 3Ha-
YeHue Toka
oLwmnbkn
BbICOKOTO
YPOBHSI
CMULLIKOM
maro
17 — 3Ha-
YeHue Toka
oLnGKn
BbICOKOTO
YPOBHSI
CMULLIKOM
BENUKO
Ne130 0-3 Float Jlnneapusa-
YUreHune Lms Kop-
napa meTt- HeusBrekato-
poB Kop- LLe 3aBUCK-
HeunsBneka- mMocT B %
loLLen 3aBu- oT Anana-
CMMOCTU 30Ha
4-7 Float Mopor oT-
ceykun ans
KOpHeu3Bre-
KaroLen 3a-
BMCMMOCTU B
% oT anana-
30Ha
8-11 Float WnpuHa ru-
cTepesuca
ans nopora
oTceykn B %
oT Anana-

30Ha




MpoaonxeHue npunoxeHunsa 1

abnuubl 0.1

MpoponxeHuwe T
1 2

3 4 5 6 7 8
Ne131 0-3 Float JlnHeapu- 0-3 Float JluHeapusa- | 5 — Hepo-
3anuck na- 3aums Kop- uMsa Kop- | cTaTovHoe
pameTpoB HeusBneka- Heun3Brekaw-| Konude-
KopHewusBsre- lowen 3a- LLe 3aBUCK- | CTBO BXOA-
Karolen 3a- BMCUMOCTMN MOCTU B % | HbIx 6ant
BUCUMOCTU B % ot oT Avana- | 7 — aktu-
avanasoHa 30Ha BEH PEXUM
4-7 Float Mopor o1- | 4-7 Float Mopor oT- | 3aWwuThbl OT
ceyku ons ceyku ansa 3anucu
KOpHeun3- KopHeusBsre- | 8 — 3Have-
Brnekato- KawLen 3a- | H1e nuHe-
Lie 3aBu- BMCUMOCTM B | apu3auuu
CcUMOCTK B % OT Anana- | Cr1LIKOM
% oT ana- 30Ha mMarno
nasoHa 9 — 3Have-
8-11 Float |WwpuHa ru-| 8-11 Float LLinpuHa ru- | H1e nuHe-
cTepesuca cTepesuca | apusauun
Anga nopora Ans nopora | CIULWKOM
OTCEYKU B oTceukn B % | BEnMKo
% OT ana- ot anana- | 10 —3Ha-
nasoHa 30Ha YeHue no-
pora oT-
ceuku
CULLIKOM
maro
11 —3Ha-
YeHue no-
pora oT-
Ceykn
CIMLLKOM
BENMKo
12 — 3Ha-
YeHue wu-
PVHBbI Fn-
cTepesuca
CIMLLKOM
Mano
13 — 3Ha-
YeHue wu-
PWHBbI F1-
cTepesuca
CULLIKOM
BENUKO
Ne132 0 Enum A3blk MeHIO
YreHwne na- 1 Unsigned- | Konnyectso
pameTpoB 8 3HaKoB Nno-
MHANKaLMN crne 3ansTon
2 Enum Pexum nH-
avikauum
Ne133 0 Enum [A3bIk MeH0 0 Enum Asblk MeHWO | 5 — Hepo-
3anuck na- 1 |Unsigned-| Konuue- 1 Unsigned- | Konnyectso | cTato4Hoe
pameTpos 8 CTBO 3Ha- 8 3HaKoB Mo- | Komnude-
vHAnKauum KOB nocrne cre 3ansTon | CTBO BXoA-
3anaToun HbIX BanT
2 Enum | Pe&XuMm uH- 2 Enum Pexum nH- | 7-aKTBeH
avkauun Avkauun pexum 3a-
LWNTbI OT
3anucu




MpoaonxeHue npunoxeHunsa 1

abnuubl 0.1

MpoponxeHuwe T
1 2

3

4

8

8-HeBep-
Hoe 3Haye-
HVe fA3blka
MeHIo
9-konuye-
CTBO 3Ha-
KOB rocne
3anatoun
CIULLIKOM
Befmko
10-HeBep-
HbI pe-
XUM UHOM-
Kaumu

Ne134
YreHwne na-
pameTpoB
3aWwuThl

0 Unsigned-
16

Maponb kna-
BMaTypHOro
MEHI0

1 Enum

PaspelueHune
06HyneHus
OT repkoHa

Ne135
3anuce na-
pameTpoB
3aLWmThI

0-1

Unsigned-
16

Mapone
KnasuaTyp-
HOTO MEHIo

0-1 | Unsigned-
16

Maponb kna-
BUaTypHOro
MEHI0

Enum

PaspeLue-

HVe OBHy-
NeHnst oT
repkoHa

2 Enum

PaspelueHmne
oBHyneHus
OT repkoHa

5 — Hepo-
cTaTovHoe
Konuye-
CTBO BXOA-
HbIX BGanT
7 — aKtu-
BEH PEXUM
3aLWmThl OT
3anucu
8 — HeBep-
Hoe 3Haye-
HWe paspe-
LueHust 06-
HyneHus
OT repkoHa

Ne136
BoccraHos-
neHue 3a-
BOACKMX Na-
pameTpoB

Enum

Tun pen-
cTBUSA

0 Enum

Twn pen-
cTBUA

7 — aktu-
BEH PEeXUM
3aluTbl OT

3anucu
8 —

owmbka

BOCCTa-

HOBMEHUs!
3aBO/CKUX

napamert-

poB
9 — HeBep-
HOe 3Haue-

Hue Tuna

nencTeuns

Tvnbl pen-
cteus: 0 —ko-
MaHga npu-
6opy Ha BoC-
CTaHoBMEeHne
3aBOACKMX Na-
pameTpos,
1 —yTeHne
pe3ynbTaToB
BbINOSTHEHUS
KOMaHAp!

20230626







