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3.211.021 P3
Hacrosiliee pykoBoACTBO MO  3KChnyaTauum npeaHasHayeHo  Ans
O3HaKOMIEHMS1 OOCNYXXMBAIOLLErO NEpPcoHana C HasHa4YeHUEM, WUCMOSNTHEHUSIMMU,
NPUHLMINOM AEeNCTBUS, YCTPOWCTBOM, KOHCTPYKUMEN, paboToh M TEXHUYECKUM
obcnyxusaHvem npeobpasoBaTenen U3MepUTEnbHbIX AN TepMonap MU
TepMornpeobpasoBatenen conpoTtueneHuss TT (mnanee — npeobGpasoBaTenb),
npeaHa3HadYeHHbIX ANs Npeobpa3oBaHUsi aHanoroBbiX CUrHanoB OT TepmMonap U
TepMorpeobpasoBaTtenen COMPOTMBIIEHUS, a TakkKe CUIHanoB HanpsikeHus
MOCTOSIHHOTO  3NEeKTPUYEcKOro Toka, B  CUrHanbl  CUNbl  MNOCTOSIHHOIO
3NEeKTPUYECKOro TokKa.
K akcnnyatauum npuGopa [onyckawTcs nvua, W3yyuBlUME [OaHHOEe
PYKOBOACTBO MO 3KCnnyaTauuuM W MpOLIeAlne WHCTPYKTaX MO TEeXHUKe

0e3onacHoCTMW.

BHUMAHUE! T[lepen wcnonb3oBaHnem npeobpasoBatens Heobxoanumo
03HaAKOMUTbLCS C HACTOSALLMM PYKOBOACTBOM MO akcnnyataumn. MNpeHebpexkeHne
MepaMn NPeaoCTOPOXKHOCTM M MpaBuiaMm aKcnnyataumum MOXeT CTaTb NPUYNHON
TpaBMMPOBaHNA NepcoHana nnu nospexaeHnsa obopynosaHus!

B ©Bs3M C MNOCTOSIHHOM paboTonM MO COBEPLUEHCTBOBAHUIO U3Oenus,
NOBbILLAIOLLIEN €r0 HaOEXHOCTb U YIyyllatoLWen XapakTepPUCTUKA, B KOHCTPYKLINIO
MOryT OblTb BHECEHbl He3HauYUTEeNbHblE W3MEHEHUSI, HE OTpPaXeHHble B
HaCTOsILLEM U3OaHUM PYKOBOACTBA MO 3KCMyaTaumn.

HacTtosilee pykoBOACTBO MO 3KchnyaTauuMm pacnpocTpaHseTca Ha Bce
Moaudmkauum npeobpasoBaTenen.

Peanunsauus npeobpasoBartenen — 4epes po3HNUYHbIE N ONTOBbLIE CETMU.
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1 ONMMNCAHUE U PABOTA

1.1 HasHa4yeHune nsgenusa

[MpeobpasoBaTenim COBMECTHO C JdaTuMkamu npefHasHadeHbl  Ons
NMPUMEHEHNA B CUCTEMaxX aBTOMATUYECKOrO KOHTPOSs TemnepaTtypbl B
pasnnUYHbIX oTpacnax NPOMBILLSIEHHOCTW: MeTannypruiyeckomn,
HedbTenepepabaTtbiBatoLLEN, XUMUYECKON.

[MpeobpasoBaTenu KnaccuguunpoBaHbl crnegyowmm obpasom:

— N0 HanmMuuio  MHAPOPMALMOHHOM  CBA3M  MNpedHasHayeHbl AN
MHPOPMaLMOHHON CBA3N C APYIMIMU N3OESNTUSAMMU;

— MO BWAY 3HEpPrn HOCUTENS1 CUrHaNoOB B KaHane CBA3W SABMSKOTCA
ANEKTPUYECKUMMU;

— M0 METPONONMYECKMM CBONCTBAM SIBNAOTCA CPeACTBaAMU N3MEPEHUS;

— N0 YCTOMYMMBOCTM K  KIIMMATU4ECKMM  BO3AEUCTBUSIM  OOSTKHbI
COOTBETCTBOBATb KMMMATMYECKOMY MCMOMHEHMIO Y KaTteropun pasmelleHust 1.1
no NOCT 15150-69, Ho ons paboTbl Npu Temnepatype oT MuHyc 50 °C (no cneu.
3akasy oT muHyc 60 °C) go nntoc 65 °C n oTHocUTeNbHON BriaXkHOCTM Bo3ayxa 80
% npu nntoc 35 °C n 6onee HU3KMX TeMnepaTypax 6e3 KoHAeHcaumm Braru;

— NO 3aBUCMMOCTM BbIXOAHOrO CUrHama OT BXOQHOrMO CurHamna CcorfiacHo
FOCT 13384 npeobpasoBatenu MMeT UCNOSTHEHUE C FIMHENHOW 3aBUCUMOCTDIO.

[MpeobpasoBaTenn OTHOCATCS K O4HOMYHKUMOHAIbHbIM, OOHOKAHaNbHbIM,
HeBOCCTaHaBMBaAEMbIM U3OENUSIM.

N3penve obecneumBaeTr paboTy C nepBUMYHLIMKM NpeobpasoBaTendamu
cnegyowmux TUMNOB:

— TepmonpeobpasoBaTtenu conpotueneHnsa Tuna TCM, TCIN no TOCT 6651;

—Tepmonapbl Tna L, K, J,N, R, S, T, Bno OCT P 8.585, TOCT P 50342.

MpeobpasoBaTenn obecneymBatoT MU3MEPEHNE BXOOHOIO HaMNpPsPKEHWUS.

MpeobpasoBaTenn MOrytT UMeTb UCMONHEHUS!:

— 06LENPOMBILLIEHHOE;

— B3pbIBO3aLLMLLEHHOE.
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MNpeobpasoBaTenb B3PbIBO3aALLMNLLIEHHOIO NCMONHEHNS sBnsieTcs
Ex-komMnoHeHTOM, oTHocutcs K rpynne Il, cooTtBetcTByeT TpeboBaHWUsM
FOCT 31610.0, TOCT 31610.11 n umetoT B1A, B3pbIBO3aLLMTLI «MCKpobesonacHas
aneKkTpuyeckas Lenby.

MNpumep 0603HayveHns npeobpasoBaTenen Npu 3akase:

[MpeobpasosaTenb nameputenbHoin TT E 101 A4 10 MB, CT (-50...+100) —
1 wr.

BxoaHble napameTpbl MCKpobe3onacHoW Lienu npuBeaeHsl B Tabnuue 1.

Tabnuua 1 — BxogHble napamMmeTpbl MCKpobe3onacHom Lenm

MapameTp 3Ha4yeHue napameTpa, He
bonee

MakcumarnbHoe BxogHoe HanpsxeHue Ui, 30,0
B
MakcumanbHbIn BXOAHOW TOK |, A 0,1
MakcumanbHasa BxogHast MowHocTb Pi, BT 1,0
MakcumarnbHaa BHYTpeHHAA eMKocTb Ci, 22,0
HP
MakcumanbsHas BHYTPEHHAA 0,1
WHAYKTUBHOCTL Li, MI'H

MpeobpasoBaTenn B3pbIBO3ALULLEHHOIO WUCMOMTHEHUST UMEKOT MapKUPOBKY
cornacHo OCT 31610.0 «Ex ia IC Ga U».

[MpeobpasoBaTenu npegHasHadYeHbl ANs yCTaHOBKN BO B3PbIBOOMACHOW 30HE
BO BHELLUHEN CEPTUPULMPOBAHHON B3PbIBOHENPOHULAEMOM 0D0MN0oYKeE.

[onycTumble Ouanas3oHbl TemrepaTtyp OKpyXawlwen cpedbl B MecTax
pacrnonoxeHusi npeobpasoBaTenen TemnepaTypbl, a Takke napamMmeTpbl

nckpobesonacHOCTM NpMBedeHbI B Tabnue 2.

Tabnuua 2 — NapameTpbl NCKkpobe3onacHOCTH

TemnepaTypa oKkpyxatoLen cpeabl Ui, B i, mA | P, BT
-60 °C/-50 °C... +65 °C 30 * 100 * 1,0
MpumevaHne — * KoHkpeTHble 3HadeHus Ui, |li  orpaHuyeHsbl

MakCMMasribHbiIM  3HA4YeHMeM BXOOQHOW  MowHocTM Pi 1M He wMoryT
BO34eNCTBOBaTb Ha BXoA nNpeobpasoBaTenen Temnepatypbl O4HOBPEMEHHO
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1.2 TexHn4yeckme xapakTepucTukn

1.2.1 Cxembl nogkn4veHnsa TepmonpeobpasoBatenen ConpoTUBNEHUS:
Tpex- N YyeTblpexnpoBodHble. CONpPOTMBREHNE KaXXOOW NUHUK CBA3WM He Bonee
20 Om.

1.2.2 dnekTpuyeckoe nutaHne npeobpasoBaTtens AOSMKHO OCYLLECTBNASATLCSA
OT UCTOYHMKA NOCTOSIHHOIO TOKA HaNPs»KeHNEM:

— 0T 12 go 36 B — ana obLwenpoMbILLIEHHOrO UCMONHEHUS;

— 0o 30 B — ona B3pbIBO3aLLMLLEHHOIO NUCMONMHEHUA.

MpeobpasoBaTenb YCTOMYMB K KPATKOBPEMEHHBLIM OTKIOHEHUSIM  OT
3Ha4YeHU napameTpoB MNUTAHUS ANUTENbHOCTBIO He 6onee 5 mMc 6Ges
nepesarpy3kM MUKPOKOHTpoOSiepa.

1.2.3 T[lpeobpasoBatenn obecneuynBaldT UIMEPEHNE B AuanasoHax
npeobpasoBaHui TemnepaTypbl, NPMBEAEHHbIX B Tabnuue 3, npyu Temneparype
okpyxatowiero sosgyxa ot mmHyc 50 °C (no cneu. 3akasy ot muHyc 60 °C) go
nntoc 65 °C n otHocuTenebHon BnaxHoctn Bosayxa 80 % npu nmoc 35 °C um

bonee HU3KNX TeMrneparypax 6e3 koHaeHcauun Bnaru.
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Tabnuua 3 — Tunbl BXOAHbBIX CUrHANoB, Anana3oHbl NpeobpasoBaHnit
TemnepaTypbl, OCHOBHAsA NOrpeLlHOCTbL Npeobpas3oBaHns

MNpepensl
Aonyckaemom
AOMONMHUTENBbHO
M MOrpeLUHoCTH,
Bbl3BaHHOWM
Mpepen.l N3MEHEHNEeM
MuHumanbHas | gonyckaemowm Temnepartypbl
pPasHOCTb OCHOBHOW OKpy>KatoLemn
1
Twvn MakcmanbHbIn BEPXHETO MOTPELLHOCTH cpeasl B
HWXXHEro npegenax
BXOQHOIo AavanasoH
P npegenos pabounx
curHana | usmepenuin, °C y
avanasoHa YCITOBUN Ha
N3MEepPEHUIA, kaxxable 10 °C
°C OT HopMmarnbHon!
= < = <
2 S 2 S
T T T T
oX| 5§99 | X| §9
= ° =) °
oHl S+ | otH| 5+
0 Q 0 Q
S S = s
= © = ©
1 2 3 4 5 6 7
CurHanbl oT TepmonpeobpasoBaTtenen ConpoTUBNEHUI
(8 cootBeTcTBUM ¢ TOCT 6651-2009)
Pt100
a=0,00385
oC_]_
500
ot -200 o
a=0,00391| °T <A 100 008 | 02 |004 | 01
o1 +850
C
1001
a=0,00391
oc-]_
50M
a=0,00428
°ct oT -180 no
4 1 2 1
100M +200 0 0. 0. 0.05 0,
a=0,00428
OC-]_
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MpogormkeHne Tabnuupsl 3

1 2 3 4 5 6 7
Curnanbl ot Tepmonap (B cootBetctBumn ¢ FOCT P 8.585-2001)
L ot -200 go
+800
K ot -200 go
+1300 50 008° | 05° | 004 | 0,25
J oT -40 no
+900
T o1 -200 po
+400
N oT -250 po
+1300 50 0,083 1,03 0,04 0,5
R ot 0 go
S +1600 500 0,083 1,43 0,04 0,7
B ot +600 oo
+1800 500 0,083 2,03 0,04 1,0
HanpsiokeHne ot -10 10
NOCTOSIHHOIO 5 0,08 20mB | 0,04 | 10wmB
+75 mB
TOKa, mB
MpumevaHus

1. lNpenensbl gonyckaemMon OCHOBHOW W [OMOSTHATESTbHOW MOrpeLHocTm
BblOMpaTcss M3 3HAYEHWW, YCTAHOBMIEHHbIX B MPOLEHTaX OT AuanasoHa
namepeHun unm B °C, B 3aBMCUMOCTM OT TOro, 4TO BonbLue.

Ana Ttepmonap tuna S, B, R guanasoH u3MepeHWWn paBeH BepXHEMy
npedeny  HacTPOEHHOro  AwanasoHa  U3MEPEeHUM  BXOAHOro  cuUrHana
npeobpasoBaTenen, Ang ocTarnbHbIX BXOAHbLIX CUTHANOB - Pa3HOCTU BEPXHETO U
HWXHEro NpeaesioB AgnanasoHa U3aMepeHun.

2. [lonyckaeTca nu3rotosreHne npeobpasoBaTenen ¢ Agpyrumun gnanasoHa-
MW MU3MEPEHUN, BXOOALWMMM B OManasoHbl, YKasaHHble B cTonbue 2, HO C
pasHULEN MeXOy BEPXHEN N HKHEWN rpaHMLEN Onana3oHa He MeHee 3Ha4YeHus,
yKasaHHoro B ctonbue 3.

3. lna npeobpasoBaTenen C BHYTPEHHEW KOMMEHcaunen TemnepaTypsbl
cBOOOOHbLIX  KOHUOB npedenbl  OOMyCKaeMOW  OCHOBHOM  MOrpeLiHOCTU
pacwupstoTca Ha 1 °C.

Mpenensl gonyckaemMon OCHOBHOW NpUBEAEHHOW MOrpeLHOCTN N3MepPEHUS
OS5 BXOOHbIX CUrHanoB C KOMMeHcauuen TemnepaTtypbl CBOOGOLHbLIX KOHLOB
(Ytn), BblpaXeHHble B rMpoueHTax OT HOPMUPYIOLWEro 3Ha4YeHus, OOSTKHbI

onpegenaTbca no dopmyre (2):

8
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Vo= £ Y+ X100)%, )

roe 'y — npegensl OOMycKaemMouW  MNpUBEOEHHOM  MOrpelHocT B
COOTBETCTBUM C Tabnuuen 3;

1,0 — npegen [ornyckaemom abcontoTHOM NnorpeLIHoCcTU
TepMmokomMmneHcauuu, °C;

D — HopmMupyloLlee 3HaveHue.

Hopmupytowee 3HaveHne (D) paBHo:

— BepxHeMy npeaeny ananasoHa namepenun ans Tl S, B, R;

— Pa3HOCTU BEPXHErO N HWXKHEro NpenenoB guanasoHa U3MepeHun Ans
OCTanbHbIX BXOAHbIX CUrHasnoB.

1.2.4 CrteneHb nNbinesnaro3awnTtbl npeobpasosatenen IPO0 no
FOCT 14254.

1.2.5 lpn Hannummn B 3akasze HART, npeobpasoBaTenn nogaepKueatoTt
koMmmyHukaumio ¢ 1K no HART-npotokony, npu otcytcteum onumnm HART
npoTtokona — npeobpasoBaTenn UMeKT pasbeM ans noakniodeHna k [K
nocpencrtesom USB-UART moaema.

1.2.6 T[lpeobpasoBaTtenim HeobBXOOMMO KOHUrypupoBaTb C MNOMOLLbIO
nporpaMMHoOro obecnevYeHns, BXOOALEro B KOMMMEKT MOCTaBKM (HacTpomka
TemnepatypHoro avanasoHa: HIIW, BI1A; komneHcaums xonogHoro cnas;
HaCTpoWnKa TOKOBOW NeTnn).

1.2.7 TlpeobpasoBaTtenn obecneumBaloT npeobpasoBaHNEe pe3ynbTaToB
N3MEPEHN B CUrHan NOCTOSIHHOIO TOKa C Anana3oHOM U3MEPEHNS:

— TOKOBbI BbiIxogHow curHan ot 4 go 20 MA (nnbo ot 20 go 4 MA);

— TOKOBbIA BbIxogHoOM curHan ot 4 go 20 mA (nnbo ot 20 go 4 MA) +
HART-curHan.

Tekywee 3HavyeHne curHana npeobpasoBaHus, MA onpegensieTca no
dopmyne (1) ansg BbIXoAHbIX curHanos oT 4 o 20 MA n (1A) Ans BbIXOOHbIX

curHanos oT 20 o 4 MA:

o= +( ) x X - XH |

p = Ik + (Imac - ) X & —=, (1)
- XH

lo=1 - (] - X 1A

p = Imakc - (Imakc - ImuH) Xa X0’ (1A)
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roe IMakc, IMMH — COOTBETCTBEHHO MakCMmarbHOE W  MWHUMAanbHOE
npegenbHble 3Ha4YeHUs BbIXOAHOMO curHana, MA;

X — TeKkywum pesynbtat nameperud, °C;

XB, XH — COOTBETCTBEHHO MaKCUMasribHOE WU MUWHUMAarbHOEe npeaesibHble
3Ha4YeHnsa BXOAHOro curHana, °C.

ConpoTuBreHne Harpy3sku 4omkHO 6biTb He 6onee 500 Om.

1.2.8 lMoTtpebnsemaa MowHoOCTb — He Gonee 1,0 B-A npu HanpsikeHuu
nutaHus (24+3) B.

1.2.9 BxogHble uenun npeobpasosatenen ¢  HART-NpOTOKONOM
ranbBaHMYe-CKM OTAENEHbI OT BbIXOAHbIX Lenemn.

1.2.10 Yron ycTtaHoBku npeobpasoBatens — nwobon. MecTto ycTaHOBKM — B
ronoeke TepmMmonpeobpasoBaTtens nunun Yepes agantep Ha DIN-pelike.

1.2.11 lNMpeobpasosaTenu npegHasHadeHbl 4ns padoTbl NpyM aTMOCHEPHOM
pasneHun ot 84 go 106,7 kla.

1.2.12 Macca npeobpa3soBartenen — He 6onee 0,1 kr.

1.2.13 TlabapuTHble ” NPUCOEANHUTENbHbIE pa3Mepbl MOoKa3aHbl Ha

pucyHke 1.

23k

\

A —
3

PucyHok 1 — MabapuTHble pasmepbl
10
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Knemmbl Ans nogknioYeHns NUTAaKOLWEro HanpshkeHUss 1 BXOOQHOro curHana
nokasaHbl Ha pucyHkax 2, 3 cooTBeTCTBeHHO. Knemmbl Ons NOAKIOYEHUS

npeobpasoBaTens 6e3 HART-npoTokona k NK nokasaHbl Ha pucyHke 4.

PucyHok 4 — Knemwmbli (7, 8, 9, 10) onsa noakntoyeHnss TepmonpeobpasoBaTens

6e3 HART-npoTtokona Kk MK

11
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1.2.14 T[lpeobpasoBaTenn B3pbIBO3ALULLIEHHOIO WCMAOMHEHNA UMEIOT
LenocTHyto nckpobesonacHyto uenb cornacHo NOCT 31610.11.

1.2.15 [Jonyckaemasa OononHuTenbHasi MOrpeluHocTb npeobpasoBaTenen,
Bbl3BaHHAsA N3MeHEHMEM TeMnepaTypbl OKpyKaloLero Bosayxa Ha kaxagble 10 °C
OT HopMarnbHou (2315) °C, He npeBbiwaeT 0,5 npegena gonyckaeMon OCHOBHOM
npuBegeHHON MOrPeLLHOCTH.

[onyckaemas  gonofnHuTenbHasi  MOrpelwHoCcTb  npeobpasoBaTtenen,
Bbl3BaHHasi OTKIIOHEHMEM HaMNpsKeHUs NUTaHNA OT HOMUHaNbHOro (24+2) B, He
npesbiwaeT 0,01 % oT AnanasoHa Ha Kaxablil BOSbT.

[onyckaemass  gonofiHMTenbHasi  NOrpelwHocTb  npeobpasoBartenen,
Bbl3BaHHas OTKIIOHEHWEM COMNPOTUBIIEHUS HArpy3kn OT BEPXHEro npegernbHoro
3HayeHna Ha noc 25 % no HanpsbkeHuto wvnu Ha MuHyc 25 % ans
npeobpasoBaTenen C BbIXOAHbIM CUrHaNoOM Mo TOKy, He npesBbiwaeT 0,5
npegenia gonyckaemon OCHOBHOM NpUBeLEHHOWN MOrpeLlHOCTN.

[onyckaemasi  gonofiHMTenbHasi  NOrpelwHocTb  npeobpasoBartenen,
Bbl3BaHHas Bo3genctenemM 100 % BnaxHocTu npu TemnepaTtype (23+5) °C 6e3
KOHOeHcaumn Bnaru, He npesblwaeT 0,5 npegena gonyckaemMom OCHOBHOM
NpUBEAEHHON NOrPEeLHOCTH.

1.2.16 [MpeobpasoBaTenb B cryyYae o6pbiBa O4HOrO M3 MPOBOAHWMKOB
Tepmonapbl nnm KOPOTKOro 3aMblKaHUs TepmonpeobpasoBaTens
COMPOTMBIEHNSA YCTaHaBNMBaeT aBapuHbIA curHan 3,2 MA (HWXHUA YPOBEHb)
nnu 22,8 mA (BepXHUI YPOBEHD).

1.2.17 TlpeobpasoBatenb B Crydae Bbixoga 3a npegenbl AonyCTUMOro
ananasoHa M3MepeHusi yCTaHaBnvBaeT aBapUiHbIA curHan 3,2 MA (HWKHURA
npegen) unn 22,8 MA (BepxHun npegen).

1.2.18 [Mpeobpa3oBaTenb nveet unbTp 3NEeKTPOMarHMTHOM
coBmecTumocTtn SMC.

1.2.19 lNpeobpasoBaTenb MMeET crinaxuBarowmn puneTp, paboTarowmn B
ananasoHe ot 1,0 go 60 c.

1.2.20 Bpems yCTaHOBMEHUA BbIXOAHOrO cCuUrHana (BpemMsa TensioBou
WHepUUKN, B TeYEHUN KOTOPOro BLIXOAHOM CUrHam BXOAUT B 30Hy npejena

A0NycKaeMon OCHOBHOM MOrPeLHOCT) He npeBbiwaeT 2,5 c.

12
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1.2.21 Tok, npoTekatoLwuin Yepes TepmonpeobpasoBaTterib CONpOTUBNEHNS
He npesbiwaeT 1 MA. Tok, npoTekatoLwwunmn Yepes TepMmonapy He rnpesbillaeT
0,03 MA.

1.2.22 lNpeobpasoBatenb MMeEeT BO3MOXHOCTb BKITHOYEHMS U OTKITHOYEHMUS
KOMMeHcauun TemnepaTypbl XOfoAHOro cnas B pexume paboTbl C
Tepmonapamu.

1.2.23 lNMpeobpasoBaTenb BUGpOyCTONYMNB K BO34ENCTBUIO
CcvHyconaanbHbIX Bubpaunn yactoton ot 10 go 500 Iy, (F3 no FOCT P 52931).

1.2.24 TlpeobpasoBatenb B ynakoBke ANS  TpaHCNOPTUPOBaHUS
BbliaepxnsaeT no FOCT P 52931:

— BO3OEeNCTBME yOapoOB CO 3HAYEeHMEeM MUKOBOrO YAApHOro YCKOpPEeHUs
98 Mm/c?, ANUTENBHOCTLIO YAapHOro MMnynsca 16 Mc ¢ OGLIMM YNCIOM YOapoB
(1000+10) B HanpaBneHnn, 0603HAaYEHHOM Ha Tape MaHUNYyNALMOHHLIM 3HAaKOM
«Bepx» no NOCT 14192;

— BO3gencTeune TemnepaTtyp oT MuHyc 60 go nntoc 85 °C;

— BO3encTBMe OTHOCUTEeSbHOW BriaxHoctn (95+3) % npu Temnepartype
nntoc 35 °C.

1.2.25 CpegHss HapaboTka oo otkasa He meHee 105100 vacos.

1.2.26 CpegHuii cpok cnyx0bl He meHee 12 nerT.

1.2.27 MexXnoBepoYHbIN MHTEPBan — HE pexe OAHOro pasa B YeTblpe roga.

1.2.28 HasHa4eHHbI cpok crnyxbbl — 12 ner.

13
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1.3 CocTtaB usgenus

KoHCTpykTMBHO npeobpasoBatenn COCTOAT M3 MeyaTHOM nnatbl C
anekTpoaneMeHTamn. [Ona BHELWHUX 3MEKTPUYECKUX COeLUMHEHUA chyxaT
BUHTOBbIE 3aXKMMbl C NpoyLlrHamun. [na nogknoyeHns npeobpasosartenen 6es
HART-npotokona Kk NK 13 nnatbl n Kopnyca BbiBefleH pa3beM Tuna PLDH-04 ¢
larom KoHTaktoB 2,54 mMm. (pucyHkm 1, 2, 3, 4). lNnaTta yctaHaBnuBaeTcs B
3alUTHBIN  HEMETaNIMYECKNA KOPNYC C repMeTu3aumen neKkTpo3SieMEHTOB
KOMMNayHAOM.

KomnnekT noctaeku npeobpasoBatenei npuseneH B Tabnuue 4.

Tabnuua 4 — KomnnekT noctaBkn npeobpasoBaTtenen

O603HavyeHne | HammeHoBaHme Kon. | lMpnmeyaHue
3.211.021 Mpeobpasosatens TT 1 vicrionHewme B cooTBeTCTBAN C
3aKa3oMm
3.211.021T1C MacnopTt 1
PyKOBOACTBO M0 HonyckaeTtcs npuvnaratb 1 3K3. Ha
3.211.021 P3O 1 | kaxagble 10 npeobpasoBaTenen,

KCcnnyatauun
nocTtaBndemMblX B OOuH agpec

Konus ceptudpukaTta
COOTBETCTBUSA YPOBHS Ana ncnonHeHusa Ex
B3pbIBO3awmTel TP TC (no 3anpocy)

012/2011

N3rotoButenb ocTaBnsieT 3a cobowu npaeso, npeagycMmartpumsarouiee
BO3MOXHOCTb U3MEHEHUA MaTepunarioB U KOMMNOHEHTOB B COCTaBeE U3OeNinA B
OOHOCTOPOHHEM MopAaKe 6e3 M3MEeHeHUs1 KaudeCTBEHHbIX, MeTPOJIOrnM4eCknx un
TEXHUYECKUNX XapaKTEePUCTUK, a TakKxXe beHKLI,VIOHaJ'IbeIX CBOWCTB BbII'IyCKaeMOIZ

npoaykumnm 6e3 yBEeOOMI1EHUNA 3aKa34MnKa.

1.4 MapkupoBka

141 MapknpoBka npeobpasoBaTtenen COOTBETCTBYET  4epTexam
npeanpuATUA-N3roToBUTENS, OCT 26828 (ans NUCMOJTHEHUSA
Ex—IOCT 31610.0, TOCT 31610.11).

1.4.2 [Ina kaxxgoro npeobpasoBaTernsi Ha NacnopTHON Tabnnyke ykasaHbl:

— TOBapPHbIN 3HAaK NPeanpPUATUS-U3roTOBUTENS;

— YCrioBHOE 0D003Ha4YeHne nsgenus;

— HanpshKkeHne nNuTaHus,
14



3.211.021 P3
— NOPSIAKOBbLIA HOMEP NO CUCTEME HyMepaLnn NpeanpuaTUS-U3roToBUTENS;
— rof BbIMycKa;
— Hagnuck «CaenaHo B Poccumny;

— 3HaK yTBEpPXOAEeHNA TUMna.

[ns npeobpa3oBaTtenen ncnonHeHnsa Ex takxe:

— MapK1poBKa B3pbIBO3aLLMThI;

— NapameTpbl MCKpobe3onacHoCTY;

— HOMep cepTudmkata COOTBETCTBUMS W HaMMEHOBaHWe opraHa no
cepTuukaunu;

— AnanasoH TeMnepaTtypbl OKpy»XatoLlen cpebl Npu akcnnyataumm;

— 3Hak obpaweHna EAC;

— n3obpaxxkeHne cneyunanbHOro 3Haka B3pbiBobesonacHocTu no TP TC.

1.4.3 Ha notpebuTtenbckon Tape HaHECEHO:

— TOBapHbIV 3HAK NpeanpuaTUA-u3roToBUTENS;

— ycnoBHoe 0b603HayYeHne n3genus;

— NOPSAKOBbBIN HOMEpP N0 CUCTEME HyMepaLnn NpeanpuaTUS-U3roToBUTENS;

— rog N MecsL ynakoBbIBaHWS;

— wrtamn OTK n nognuce ynakoBLUMKa.

1.4.4 Ha TpaHCNOpTHOW Tape HaHeCeHbl MaHUMyJSUMOHHbLIE 3HaKu Mo
FOCT 14192: «Xpynkoe. OCTOpOXHO», «Bepx», «bepeyb oT Bnarm».

1.4.5 MapkupoBka npousBegeHa nbbiM cnocobom, obecnevnBaroLmm

YETKOCTb N COXpPaHHOCTb B TE€4EHNE BCEro CpoKa CJ'Iy>K6bI.

1.5 YnakoBka

1.5.1 YnakoBka n3genusa cootBetctByeT kaTeropumn KY-1 no FOCT 23170.

1.5.2 YnakoBbiBaHWe u3genuin NPou3BOANTCA B 3aKPbITbIX BEHTUMUPYEMbIX
NnoMeLLeHNsX Mnpu TemnepaType OKpyxawwero Bo3gyxa oT nmwoc 15 go
nntoc 40 °C u oTHocuTenbHoM BnaxHoctTy o 80 % npu oOTCyTCTBMM B
OKpYy)XatoLlen cpefe arpecCuBHbIX NPUMeCeNn.

1.5.3 [lMpeobpasoBaTenn ynakoBbIBalOTCA B KOPOOKM K3 KOPOOBOYHOro

KapToHa.
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1.5.4 Tlpn TpaHcnopTupoBaHun B panoHbl KpanHero CeBepa w
TPYOHOLOCTYMHbIE paroHbl NpeobpasoBaTenn yNakoBbIBAOTCS B KapPTOHHbIE
KopoOku, a 3atem B awmkn tmna llli-1 no FTOCT 2991 vnu tuna VI no NOCT 5959
npw oTNpaBKe B KOHTENHEpPaX.

1.5.5 BapuaHT 3awmtbl npeobpasosatenen B3-10, BapnaHT BHYTPEHHEN
ynakoskun BY-1 no TOCT 9.014. lMNpegenbHbii CPOK 3awmnTbl 6€3 KoHcepBaLun
TpU Mecsaua.

1.5.6 Macca 6pyTTOo He 6onee 35 kr.

1.5.7 B kaxxgoe rpy3oBoe MeCTO BJIOXEH YNakKoBOYHbIN JINCT, coaepKaLimin
cnefyoLimne ceeaeHns:

— HanMeHoBaHuMe 1 ycnoBHoe obo3HayveHne npeobpasoBartenen;

— KONN4eCTBO U3genui;

— CEPUIHbIA HOMEP NO CUCTEME HyMepauumn NpeanpusTUS-U3roToBUTENS;

— KONMMYECTBO MECT B NapTuu;

— faTa ynakoBblBaHUS;

— noanncb UIn WTtamn OoTBETCTBEHHOIO 3a yNnakoBbiBaHUE U LUTAMIN OTK.

16



3.211.021 P3O

2 NCMNOJIb3OBAHUE MO HASHAYEHWIO

2.1 OkcnnyaTaunoHHbIE OrpaHnUYeHNs

2.1.1 Tlpn akcnnyatauuu, TEXHUYECKOM OOCnyXMBaHUM U MNOBEpPKe
Heobxoaumo cobnogatb TpeboBaHma TOCT 12.3.019, «[lMpaBun akcnnyaTaumm
9NEKTPOyCTaHOBOK noTpebutenen» un  «[lpaBun oxpaHbl Tpyaa npwu
aKcnnyaTtauum aNeKTpoycTaHOBOK NoTpebutenemn».

2.1.2 Ilrobble noaknioyeHns K npeobpasoBaTtento U paboTbl N0 ero TeEXHU-
YecKkoMy 0OCIy>XMBaHWUIO NPOMU3BOAUTL TOMBbKO NPW OTKITHOYEHHOM NUTAHWUW.

2.1.2.1 UcknrodeHue: nodknoYeHue rnpeobpasogameris K peayiupyemMomy
UCMOYHUKY rnumatusi rnpou3eooums rpu 8KIHOHYEHHOM UCMOYHUKE NumaHus.

2.1.2.2 MNpwn nogkntoveHnn npeobpasosartens oba3aTenbHO cobnogaTb
NOSIIPHOCTb, CXeMa MOOKITIOYEHNA NUTaHNA NpuBeaeHa Ha pucyHkax 5.3. MNpu
HeBEepPHO cobntoaeHHOM NONAPHOCTM NpeobpasoBaTesib BbIXOAUT U3 CTPOS.
HapyLeHne gaHHOro nyHKTa He SIBAAeTCH rapaHTUMHBIM CIly4aemM.

2.1.3 TlogkntodeHne, perynupoBka U  TEXHUYecKoe obcnyXusaHue
npeobpasoBaTtenss OOMKHbl NPOU3BOAMTLCS TONbKO KBannuUuMpoBaHHbLIMU
cneyuanuctamMmm, n3y4ymBLLUMMU HACcTOsILLIEE PYKOBOACTBO MO SKCnyaTaunu.

2.1.4. BHUMAHME! lMpeobpasoBaTenb Noakno4aeTcs K BHELWHUM LENnsm
(k nckpobesonacHomy cepTUdPULMPOBAHHOMY OBOPYAOBAHUIO UMK K OPYromy
obopynoBaHMio) 4Yepe3 Gapbepbl  UCKPO3aWMTbl C  COOTBETCTBYHOLLUMMMU
nckpobesonacHbIMK NapameTpamu.

2.1.5 lNpun ycTaHOBKE B TEXHOMOMMYECKUA NPOLECC AOIMKEH BbITb UCKINHOYEH
HarpeB npeobpasoBaTesien, Bbllle 3Ha4YEeHUN TemMnepaTyp, ykasaHHbIX B Tabnuue
2.

2.1.6 lNpoTupaTtb BNaXXHOM TKaHb [OMYyCKaeTCHA TONbKO MPU OTKIHYEHHOM
nutaHuun. (MpumedaHune: paboTHUKY 3anpeliaeTcs Npou3BOAUTL MPOTUPAHUE
BNaXXHOW MMM MOKpPOWN candeTkon aneKkTpoobopyaoBaHME, KOTOPOE HaxoauTcs
nong HanpsbkeHnem. Jliobyo apyryto yOopky npou3BOAUTbL MPU OTKIIHOYEHHOM
obopyaoBaHun). [lonyckaeTcst NpoTupaTh TKaHbtO (BETOLLLIO) C aHTUCTaTUYECKUM

CPEACTBOM NMpU OTKIMOYEHHOM 060pya0BaHUN.
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2.2 [NogroToBKka n3genusa K NCNonb3oBaHULO

Mpwn nogroToBke npeobpasoBartens Kk pabote Heob6xoaMMO:

2.2.1 MNpun nonyyeHun npeobpasoBaTens YyCTaHOBUTb COXPAHHOCTb Tapbl. B
Crnydae ee NoBpeXaeHus!, crieqyeT COCTaBUTb akT M 0b6paTUTbLCS C peknamaumen K
TPaHCMOPTHOW opraHn3aunn.

2.2.2 Takke npu npoBeAEHUN BHELWIHEro OCMOTpa [AOfMKHO ObITb
YCTaHOBIEHO:

— COOTBETCTBME KOMIMMEKTHOCTW, MAapKUpPOBKM npubopa TpeboBaHMSM
COMpPOBOAUTESTbHON JOKYMEHTaLNW;

— OTCYTCTBME MEXAHNYECKMX NOBPEXAEHNN (BMATUH, TPELUMH 1 Ap.).

2.2.3 Wcnonb3oBaHue npeobpasoBaTenien gonyckaeTcs npu temnepaType
oT muHyc 50 (no cneuy. 3akasy ot muHyc 60 °C) go nntoc 65 °C 1 OTHOCUTENBHOM
BnaxxHoctn Bo3gyxa 80% npu 35 °C n 6Gonee HU3KMX TemnepaTypax ©6es3
KOHOEeHcauun Bnaru.

2.2.4 CoxpaHaTb nacnopT, KOTOPLIN SIBASETCA HPUONYECKUM LOKYMEHTOM
npu NpegbaBeHUM peknamMmaumm NpeanpuaTUO-U3roToBUTESNO N NOCTaBLLMKY.

2.2.5 He pekomeHgyeTcs pacnonaratb npeobpasoBartenn BONN3N MOLLHbIX
NCTOYHNKOB 3IIEKTPOMArHUTHLIX Nnoneun (Cunosble TpaHcgopMaTopbl, POCCENN,
anekTpoaBuraTtenu, afieKTpu4eckme neyun, HeaKpaHMPOBAHHbLIE 3NEKTpUYecKue
kabenu n gp.).

2.2.6 PekomeHayeTcsa aKkpaHUpoBaTh crieaytowmne kabenu:

— nogxoasime K TepmonpeobpasoBatensmMm ConpoTUBIEHNS;

— noaxoasine K TepMonapam.

2.3 Nlcnonb3oBaHue nsgenusa

2.3.1 YcTaHOBKa W noaknyeHne  npeobpasoBaTtenen  OOSTKHbI
NPON3BOANTLCA KBaNUMOUUMPOBAHHLIMWX CrieyuanmctamMmm, O3HaKOMUBLUMMUCS C
AaHHbIM PYKOBOCTBOM MO JKCryaTtaumu.

2.3.2 TepmonpeobpasoBaTenn  COMPOTMBAEHUA  MOOKIOYAKTCA K
npeobpasoBaTento No TPeX- U YETbIPEXNPOBOAHOMN CXEMAM.

2.3.3 Tepmonapsl NOAKIIo4YaoTCA K npeobpasoBaTtento

KOMMNeHCauMOHHbIMW NpOoBOAaAMMU COOTBeTCTByI-OLIJ,eﬁ rpagymnpoBKU.
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BHAMAHWE! He poryckaeTtcs Nnoaksro4vaThb TepMonapbl K
npeobpasoBaTensM  MeAHbIMM  npoBogaMu, T.K. 3TO  npuBegetT K
AOMNOSTHUTENBbHBIM NOrPELLHOCTAM N3MEPEHUM.
JinvHna cBasn ¢ npeobpasosaTtenieM [O/MKHA OblTb MNoOMeweHa B
MeTannopykas unu Tpyobbl OTAENbHO OT CUIOBOM NUHMK. MeTannopykas unm
TPYObl OMKHbI ObITb HAAEXHO 3a3eMIIEHbI.

2.3.4 CxeMbl BHELLUHMX NOAKMOYEHN NPpUBEOEHbI HA pUCyHKax 5.1 — 5.3.

TC

3
TC 3
Rn
Lo L o +
"'-_‘_9-'_

5-—4—17\>0_ ; .
o —L :

a) TpexnpoBoOAHOE NOAKNYeEHNE 0) YeTbIpeEXNPOBOAHOE MOAKINYEHNE

1T

B) NOAKIoYeHne Tepmonap
PucyHok 5.1 — CxeMbl BHELLHMX NOAKITOYEHMIA TepMmonpeobpa3oBaTenen
COMNpPOTMBNEHUS N TepMonap K npeobpasoBaTensiM C TOKOBbIM BbIXOAHbLIM

curHanom ot 4 go 20 MA (nn6o ot 20 0o 4 MA)

TC
: 4‘i—L\ TC :
5 5 " =
Rn e ? =
6 6

a) TPEXNPOBOAHOE MOAKMNIYEHNE 0) YeTbipeXNPOBOAHOE NOAKMYEHNE
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1T

B) NOAKMOYEHNE TepMonap
PucyHok 5.2 — CxeMbl BHELLHUX NOAKITOYEHNI TepmonpeobpasoBartenem
COMpPOTUBEHUSA N TepMonap K npeobpasoBaTenisiM C TOKOBbIM BbIXOAHbLIM

curdanom o1 4 o 20 mA (nu6o ot 20 go 4 MmA) + HART-curHan

M — npeobpasoBaTenb
I1 R1 — peauctop 370-430 Om 0,25 Bt
1 + G1 — UCTOYHUK NUTaHKUSA
R1
2

PI/IcyHOK 5.3 — Cxema nogknioyYeHnsa UCTOYHMKA NUTaHUS K npeo6pasoBaTenﬂM

MpenBapuTenbHbIN NporpeB npeobpasoBaTenen, MMELUX KOMMIEHCaUmno
TEpPMO-3.4.C.  CBOOOAHbLIX  KOHLOB  Tepmonapbl, C  NOAKMOYEHHbLIMN
TePMO3MEKTPoaHbIMU NpoBogamMun ot 5 oo 15 MUHYT.

2.3.5 B cny4ae ucnonb3oBaHus npeobpasosartens 6e3 HART npoTokona,
HeobXxoauMMO NPOn3BECTU 3a3eMseHne 000N0YKM YYBCTBUTENBHOMO dfieMeHTa.

2.3.6 [llocne ycTtaHOBKM NpeobpasoBaTensd BbINOMHUTL BCE BHELLHUE
coeauHeHus. NogknounTb NepBUYHbIE NpeobpasoBaTenu, 3ateM HanpsbkeHue
nutaHusa. [leped nogknwveHMemM HeobxoauMMO CpaBHUTbL  MogaBaemoe
HanpsXXeHne C yKasaHHbIM B HACTOSLLIEM PYKOBOACTBE.

2.3.7 B cnyyae Heob6XoOMMOCTU W3MEHEHUS TuUna YyBCTBUTESbHOIO
anemeHta, HCX, uamMeHeHna OmanasoHOB W3MepeHus: npeobpasoBaTesib C
HART-npoTtokorioMm  MOXeT OblTb nepeHacTtpoeH ¢ nomowbto [0

«KoHdpurypatopHART  TT» (pncyHok  6), npeobpasoBaTtens  6e3
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HART-npoTokona MmoxeT 6bITb nepeHacTpoeH ¢ nomoubio MO «KoHdurypaTop

Simple TT» (pucyHOK 7).

AkTyanbHyto Bepcuto 1O MOXHO ckayaTb C canTa Npou3BoaUTENS.

KendurypatopHART TTv1.0

WHeTpymentel
HacTpoitkn nopTa v agpeca YeTpoicTeo
OBHOBMTE COoM1 ¥ | He noanwoqeH Unigueldentifier

MogkniounTeca | MocneaoBaTensHEIA NopT HaifTi ycTpoiicTeo
AaHHbie HacTpoiika MNpoWzE0ACTEEHHEIE NEPEMETPEI KanuBposka
[AaHHble

SHaueHwe npeofipasosaTens

KoppexTMPOBaHHEIE SHEHEHMA

WzmepeHHoe 3HaYeHne

TemnepaTypa XC

Tok YCTaHOBMEHHBIR

Crapt Cron

Mapono

S Y T SR

E412012100

O4MCTUTE BxoaHol Byddep

Koppekuia TecTupoBaHue

0,000000
0,000000
0,000000
0,000000

0,000000

SKCMOPT KOHGMUrypaLyu

3anaTk Maponb

NONE

PucyHok 6 — OkpaHHasa dpopma MO «KoHpurypatopHART TT»

Kondwryparop SimpleTT v1.0

WHCTpYMEHTBI

MopT COM1 | NocnepoBaTensHbIA NOpT  ~ QOBHOBWTE MNoaknounTecA

Mapons | | Pa3s6noknposats

HanHble  HacTpoiika  [Npou3BoAcTBeHHsbIle napameTpsl  Kanubposka — TecTuposaHne
3HaueHue npeobpa3oBartena | 0,000000 |
KoppeKkTpOoBaHHLIE 3HAYEHMA | 0,000000 |
amepeHHoe 3Ha4YeHHe | 0,000000 |
Temnepatypa XC | 0,000000 |
Tok YCTaHOBNEHHEIR | 0,000000 |

Crapt CTton

PucyHok 7 — OkpaHHasa dpopma MO «KoHdurypaTtop SimpleTT»

21



3.211.021 P3
[ns nogkntodeHus npeobpasosaTtensa ¢ HART-curHanom k NK Heobxogmmo
NOAKIMYnTb ero ¢ nomoubo mogema METPAH-682 nnn ananornyHoro. Cxema

coeaiMHeEHUA npmneegeHa Ha pucyHke 8.

R
I_I/_\ _
—T@
RZ +
1 1

HART-
KOMMUHUKOMOP
unu MK

PucyHok 8 — Cxema nogkrntodeHmss HART-mogema kK npeobpasoBaTtensam
Ons noakntoyeHuss npeobpasosatens 6e3 HART-npotokona k [1K
HeobxoaAnMo coeamHUTb ero ¢ NomoLlblo MogemMa npeobpasosaHna USB-UART.

Cxema coeguHeHus npmBegeHa Ha pucyHke 9.

., GD~—Tignp T

E o TX e 4 RX —_
MK — 2=

5>  RX|e——ATX +9

= +3V3

PucyHok 9 — Cxema nogkrntoveHms USB-UART mogema k npeobpasoBatensm

[ns cHATMSA 3aWmTbl OT 3anncK Ha npeobpasoBaTtene ¢ HART-NpoToKonom
HeobxoaMMo:

1) B none koHdurypatopa «HacTtporku nopta n agpeca» BblopaTtb NopT, K
KOTOPOMY MOAKITOYEH MOAEM N HaXaTb KHOMKY «[MogKmounTbCa»;

2) B none KoHgurypaTtopa «YCTPONCTBO» HaxaTb KHOMKY «Hantn
YCTPOWNCTBOY;

3) ANs CHATUA 3alnTbl OT 3anncu Heobxo4MMo BBECTU Naposib B none
«lMaponb» 1 HaxaTb knaeuwy «PasbnoknposaTb TT».

Maponb ans cHATUA 3awnTbl OT 3anucn: 12345555,
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BHUMAHME: B cnyyae nameHenus tuna HCX, rapaHTunHbie
obsi3aTenbCcTBa CHMMAaOTCS C NpeanpuaTusa-nsrotosntens. B cnyyae
N3MEeHeHNS ananasoHa U3MepeHUs, CBUAETENBCTBO O NOBEPKE

npeoGpasoBaTenﬂ CTaHOBUTCA HEAENCTBUTESTbHbBIM.

2.3.8 [NepeyeHb BO3MOXHbIX OLLMOOK Nonb3oBaTens 1 3alUTHbIX AEACTBUIA

npvBedeH B Tabnuue 5.

Tabnuua 5 — lNepeyeHb OWNOOK Nonb3oBaTens U 3alNTHbIE AENCTBUS

Ne | BoamoxHble - MapameTpsbl
3alnTHble AENCTBUS -
n/n | ownodkn npegenbHbIX COCTOAHNN
— MapKMpoBKa NositocoB
Ha npeobpasoBaTene; y
’ MakcumanbHbIM TOK: 50
1 | NepenontocoBka — NpeaoXpaHnTenb;
- | MA; MakcnmarbHoe
— TOKOOTpaHU4NTENbHBIA | o o
pe3ncTop P '
: oOLLenpoMbILLNEHHOE
2 | [NepeHanpshkeHne | — cynpeccopsl;
HenpaBunbHoe — MapK1UpPOBKa; ucnonHene 36 B,
nogknoveHne cxema no KJ"I}O‘-IeHI/Iﬂ 1ckpobesonacHoe
3 A A ncnonHexne 30 B,
NepBUYHbIX (npunoxeHue B)
AAaTYnNKOB

3anpeLyaeTca BHOCUTD obble n3mMeHeHusa unm aopaboTku B nsgenuve!
BHUMAHNE! SKCIITYATAUMNA WSOENNA C NOBPEXOEHWAMN W
HEWCIPABHOCTAMW KATEITOPUYECKW 3ATPELLEHA.
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3 TEXHUYECKOE OBCITY X XUBAHUNE

B npouecce akcnnyatauum npeobpasoBaTtenb AOSDKEH MNepnognyecku
nogBepraTtbCs  BHELIHEMY OCMOTpY. Takke HeobxogMmo nNpoBepsiTb
noBpexaeHne coequHUTENbHbIX JIMHU.

[MpeobpasoBatenn obecnednBaloT TpeboBaHus  6Ge3onacHOCTM  No
FOCT IEC 61140.

Mpn npoBedeHUM WUCMbITAHUKA, NPU  JKCNyaTauuu, npu MNpoBeaeHUN
TEXHUYECKOro obcnyxuBaHus npeobpasoBatenen Heobxognmo cobnoaatb
FOCT 12.3.019, «[NpaBun akcnnyatauum 3feKTPOyCTaHOBOK noTpebutenemn» u
«lMpaBnn oxpaHbl Tpyaa Npu aKcniyaTauum 3NeKTpoyCTaHOBOK NoTpebutenemy.

Mo CI'IOCO6y 3allNUTbl 4YeroBeka OT ropaxXeHnAa J3NeKTpnu4eCKkKnMm TOKOM

npeobpasoBaTenn OTHOCATCA K anekTpoobopydosaHutio 1ll knacca no
FOCT IEC 61140.
AnekTpunyeckoe COMNpOTUBIEHNE nsonauum npeobpasoBaTenei

B3pblBOOGE30MACHOIO  UCMOMHEHUS  MeXay  BXOAHbIMA U BbIXOOHbIMU
ANeKTpUYecCKUMn  Lenamu npu  TemnepaTtype Bo3dgyxa (2315) °C
OTHOCUTENbHOW BriaxxHoCcTu Bo3ayxa Ao 80 % — He meHee 100 MOw.

AneKkTpuyeckasn n3onsaunsa mexay BXOAHbIMU U BbIXOOHbIMU
aneKTpuyeckumu Lenamu npeobpasoBaTtenen B3pbIBO6E30MacHOro UCNOMHEHWS
npu Temneparype (23+5) °C n otHocuTensHon BnaxHoctn 0o 80 %
BblOepXuBaeT HanpsXxeHne nepemeHHoro Toka 500 B npaktuyecku
CUHycomaarnbHoOM oopMbl YacToTom oT 45 10 65 'y B Te4eHne 1 MUHYTLI.

NMpeobpasoBaTenn BbloepXmMBaldT 0e3 MNoBpeXxaeHnn obpbiB U KOPOTKOE
3aMblKaHKe Lenen.

[MpeobpasoBaTenM  sBAAIOTCA  HEPEMOHTONPUrOAHbIMW  U3LENUAMM.
OcCHOBHbIMUM NapameTpamMmu NpeaesibHbIX COCTOSIHUM SBMSOTCA:

— JOCTWXKEHME CpeaHero cpoka cryxosbl;

— TPELUMHbI U NpoYMe HeJoNyCTUMbIE OedeKTbl ANEMEHTOB KOHCTPYKLNN;

— W3MEHEeHWe reoMeTpUYECKUX pasMepoB M COCTOSIHUA MOBEPXHOCTEWN

BHYTPEHHUX JeTanen.
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4 TPAHCINOPTNPOBAHUE N XPAHEHUE

4.1 TpaHcnopTupoBaHue npeobpaszoBaTenen AOOMKHO MPOU3BOAUTLCS
BCEMW  BMOAMW  TpaHCnopTa B  KPbITbIX  TPAHCMOPTHbIX  CpeacTBax
(aBMatpaHcnopToM — B OTanfMBaeMblX repMeTU3NPOBaAHHbIX OTCEKax) B
COOTBETCTBUN C NpaBuiiamMn MepeBO3KU Py30B, AEUCTBYIOLWMMW HA OAHHOM
BMAe TpaHcnopTa.

4.2 YcnoBusi TPaHCNOPTUPOBAHUA [LOSMKHbI COOTBETCTBOBATb YCIOBUSAM
XpaHeHus 5, HO ans Temnepatypbl oT MuHyc 60 go nntoc 85 °C, anst MOPCKMX
nepeBO30K B TpoMax — ycnoBusiMm xpaHeHus 3 — no NOCT 15150.

4.3 YcnoBusi XpaHeHust OOMKHbI COOTBETCTBOBATbL YCITOBUSIM XpaHeHUs 3,
HO aAnsa Temnepatypbl oT MuHyc 60 go nntoc 85 °C no NOCT 15150.

Bo3gyx nomelleHns He OOMMKEH codepXaTb MapoB KUCIOT U Lernoyen, a
TaKKe rasoB, BbI3bIBAOLLNX KOPPO3MUIO.

HasHayeHHbIN CPoK XpaHeHnsa — 6 mecsueB. 10 nCTe4yeHMn HasHa4YeHHOro
CpOKa  XpaHeHust  HeobxoauMMO  MpPOBECTM  MepeocBUAETENbCTBOBAHME
COCTOSIHUS.

4.4 Awmkn c npeobpasoBaTtensamMun  A0SMKHbI  TpaHCNOPTUPOBaTbCA W
XpPaHUTLCA B OnpeaesieHHOM MOoNoXeHun, 0603Ha4YEHHOM MaHUNyALMOHHBIMA
3HaKamu.

[Mpw pacnakoBbIBaHUM He OOMyCKalTCs yaapbl.

4.5 lNocne pacnakoBbiBaHWs NpeobpasoBaTenu BblaepXaTtb He MeHee 48 yacos
B CYXOM OTannMBaemMoM MOMELLEHNN, YTODObI OHX Mporpenucbk 1 npocoxnu. lNocne

3TOro NPMOOopPLI MOTyT ObITb BBEAEHLI B SKCTyaTauuio.

5 YTUITN3ALNA

[Mocne OKOH4YaHMs cpoka crnyxbbl nNpubop MNOANEXUT AOEMOHTaxXy WU
yTunmnsaumm. B cocTtaBe npubopa OTCYTCTBYKOT [AparoueHHble MeTannbl,
AO0BUTbIE, paanoakTMBHbIE, B3pbIBOOMACHbIE BELLECTBa, MNpeacTaBnsolmne
OMacHOCTb AnSA XM3HW. [eMOHTax Wun yTunusauus npubopa He TpebytoT
NPUMEHEHNs  cheuuanbHblX Mep  6e3onacHoOCTW,  BbINOMHALTCA  6e3

cneyunanbHbIX NPUCNOCOBEeHUI N YCTPOUCTB.
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MpunoxeHue A

(cnpaBo4HoOE)

I'Iepequb OOKYMEHTOB, Ha KOTOpble [OaHbl CCblJIKW B HaACTOALlEM

PYKOBOZCTBE MO akcnnyaTaumm (tabnuua A.1)

Tabnuua A.1 — lNepeveHb JOKYMEHTOB, HA KOTOPbIE AaHbl CCbISKK

Ob6o3HavyeHne

HanmveHoBaHune

rOCT 9.014-78

EaonHasa cnctema 3awmTbl OT KOPPO3UKU U cTapeHnsi. BpemeHHas
NPOTMBOKOPPO3NOHHAsA 3awmTa nsgenuin. Obwme TpeboBaHus

rocCT 12.3.019-80

CCBT. VcnbiTaHusa v nsmepeHust anektpudeckmne. Obuimne
TpeboBaHusi 6e30nacHoOCTH

rOCT 2991-85

Awmkn gowaTtble HepasbopHble A4ns rpy3oB maccon go 500 kr.
O6LLne TEXHUYECKNE YCNOBUS

FOCT 5959-80

AWMKM M3 NUCTOBBLIX APEBECHBIX MaTepranoB Hepa3bopHble Ans
rpy3oB maccon go 200 kr. O6Line TeXHUYECKNE yCnoBns

rOCT 6651-2009

'C. TepmonpeobpasoBaTenu CONPOTUBIIEHUSI U3 NNATUHbI,
mMean n Hukens. ObLure TexHuyeckue TpeboBaHUSA U MeToabl
ncnblTaHUA

OCT 13384-93

MpeobpasoBaTenu namepuTenbHble Ans TEPMOINEKTPUYECKUX
npeobpasoBaTenen 1 TepmonpeobpasoBaTeneit CONpoTUBIEHNS.
O6uwne TexHnYeckne TpeboBaHNA U MeToAbl UCTbITaHWUN

FOCT 14192-96

MapkupoBka rpysos

FOCT 14254-2015

CreneHu 3awmthbl, obecneynBaemble obonodkamm (kog IP)

rOCT 15150-69

MaLuuHbI, NPUGOpPLI 1 ApYyrve TEXHUYECKUE U3aenus.
NcnonHeHus ans pasnmyHblX KNMMaTUYECKUX paoHoB.
KaTteropwuu, ycnoeusi akcnnyaTauum, XpaHeHus 1
TPaHCNOPTUPOBAHMS B YAaCTW BO3AENCTBUS KNMMATUYECKNX
baKkTOpOB BHeELLHEW cpeabl

OCT 23170-78

YnakoBka ansa nsgenui mawmHoctpoenuns. Obwue TpeboBaHus

FOCT 26828-86

M3genusa MawMHOCTPOEHUS U npubopocTpoeHnsi. MapkupoBka

rOCT 31610.0-2014

OnekTpoobopyaoBaHme A51s B3PbIBOONACHLIX ra3oBbiX cpes.
Yactb 0. O6wme TpeboBaHus

roCT 31610.11-2014

OnekTpoobopyaoBaHmne A5is B3pbIBOONACHLIX ra3oBbIX cpes.
YacTtb 11. NckpobesonacHas anekTpuyeckas Lenb «i»

OCT 31610.10-1.2022

BapbiBoonacHble cpegbl. HacTtb 10-1. Knaccudgmkaums 30H.
B3pblBOONacHbIe ra3oBble cpeqbl.

FOCT P 58698-2019

3awmTa oT nopaxxeHnsa anekTpudeckum Tokom. ObLmne
nonoXxeHus 6e30nNacHOCTM YCTaHOBOK 1 060pyA0BaHNSA

rOCT P 8.528-85

FCW. Mepbl AnuHbl WUITpMXOBbIE 06pa3LoBble 2-ro pa3psaa u
paboyme Knaccbl TOMHOCTM 5. MeToauKa NoBEPKK

OCT P 8.585-2001

CW. Tepmonapbl. HOMWHanNbHbIE CTaTUYECKME XapaKTepuUCTUKN
npeobpasoBaHus

FOCT P 50342-92

MpeobpasoBaTenu TepmoanekTpmyeckmne. ObLme TexXHNYeckue
yCnoBus

OCT P 52931-2008

MpnBopbl KOHTPOMS U PEryNIMPOBaHMSA TEXHOMNOMMYECKNX
npoueccoB. O6LKMe TEXHUYECKME YCITOBUS

MNP 50.2.012-94

ocypnapctBeHHas cuctema obecnevyeHns eanHCTBa U3MEPEHNA.
[Mopsigok aTTecTaunmn NoBepUTENEN CPeaCcTB U3MEPEHUI
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MpunoxeHue b
(o6si3aTenbHOE)
KapTa 3akasa

TT]EJ1]0]1] A [10] MB,CT [(-50..+100)* |

1 Tvn gatymka Temnepartypbl

TT | lNpeobpasoBartesnb N3MEPUTENBHbIN

2 VicnonHeHwne

O | O6wenpombIWNEHHOE

E | UckpobesonacHas uenb Ex ia lIC Ga U

3 Tun BbIXOOQHOrO cuUrHana

1 | 420 MA

204 mA

2
3 | 4-20 mA + HART
4 | 204 mA + HART

4 MoneBow Kopnyc

0 | Bes nonesoro kopnyca

1 | C nonesbIM KOpMycom

5 Konnyecto Y3

11143

6 HCX Y3 (gnanasoH namepennin/ MMHMMarbHas pasHoCTb BEPXHENO 1 HDKHETO
NpeQernoB AvanasoHa n3mMepeHvn)

A4 | Pt100, cxema 4 (ot —200 go +850 °C/ 100 °C)

A3 | Pt100, cxema 3 (o1 —200 go +850 °C/ 100 °C)

B4 | 10001, cxema 4 (o1 —200 go +850 °C/ 100 °C)

B3 | 10001, cxema 3 (o1 —200 go +850 °C/ 100 °C)

4 | 5001, cxema 4 (o1 —200 go +850 °C/ 100 °C)

'3 | 5001, cxema 3 (o1 —200 go +850 °C/ 100 °C)

04 | 50M, cxema 4 (o1 =180 go +200 °C/ 40 °C)

O3 | 50M, cxema 3 (o1 =180 go +200 °C/ 40 °C)

K4 | 100M, cxema 4 (o1 —180 go +200 °C/ 40 °C)

K3 | 100M, cxema 3 (o1 =180 go +200 °C/ 40 °C)

K2 | K (ot -200 go +1300 °C/ 50 °C)

L2 | L (ot —200 go +800 °C/ 50 °C)

N2 | N (ot =250 go +1300 °C/ 50 °C)

J2 | J (o1 -40 go +900 °C/ 50 °C)

R2 | R (o1 0 go +1600 °C/ 500 °C)

S2 | S (o1 0 go +1600 °C/ 500 °C)

T2 | T (o1t —200 go +400 °C/ 50 °C)

B2 | B (o1 +600 go +1800 °C/ 500 °C)

U2 | HanpshkeHue (o1 muHyc 10 go +75 mB/ 5 mB)

7 dunbTp, C

5 Ot 0 go 60 (4epes 5 c) (basoBoe ncnonHexue 5 c)**

8 [lononHuTenbHbIE ONLUN

MB | MoHTaXHbI KpOHLITEWH/ Knunca Anst MOHTaxa Ha Din-periky

LP | pososawmTa

CT | bupka c Tarom npubopa

C4 | Ceptudomkat kKanmbpoBkM No 5 Toukam

EC | PaboTta npu TeMmnepaType oKpyxatolLiei cpedbl 4O MUHYC
60°C

F6 | dunbTp ceteBoro HanpsbkeHus 60 My

UT | Mogem USB-UART (anst HacTporku npeobpa3oBaTtensi 6e3
HART npoTokona)

9 [InanasoH HacTporikm Y3
* | BblbupaeTcs BHyTpu gnanasoHa HCX Y3 (no 3akasy)

** Bpems gemndumpoBaHust MOXeT BbITb M3meHeHo oT 0 go 60 c.
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MpunoxeHue B
(o6si3aTenbHOE)

CxeMbl NOAKNIOYEHMS NpK NPoBepKax NpuBeaeHbl Ha pucyHkax B.1 — B.3

R L a R
/ — — -2 a — _
R, 3 V)
/1 /
MC Ry 0
— 5 410 R2 h
\ I 1 H —_ I
| M | 6
Rn
HART-
KOMMUHUKAMOP
unu K
Rn — peauctop (10£1) Om R2 — OtanoHHoe conpoTmnBneHune
100 Om
MC — marasuH conpoTUBEHNN ZNV — undppoBoU BONbLTMETP

M — npoBepsiembIn NpeobpasoBaTerb G1 — UCTOYHUK NUTaHNA (24+2) B
R1 — pesunctop 370-430 Om 0,25 BT

PucyHok B.1.1 — Cxema noaknoyeHnsa ans nposepkn yHKUMOHNPOBaHUS
npeobpasoBaTtenen ¢ HART-npoTokonom, paboTaroLmx

C TepMonpeoGpa3oBaTensaMmn ConpoTUBNEHMS (YeTbIPEXNPOBOAHAsA cxema)
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R L 32 0 Q
/ — 1 +"1 . @ 7
R, 3 OGN g s 0 R2
" S $X 3 -Tx =3 ——
— X Rx  T& |
\ L1 1 3v3 GE K
Rﬂ DJ:,:__,T_’
Rn — peauctop (10 £ 1) Om R2 — OTanoHHoe conpoTuBneHne
100 Om
MC — marasuH conpoTUBEHUI ZV — undpoBon BONbLTMETP

M — npoBepsiembin NpeobpasoBaTtenb G1 — UCTOYHUK NUTaHus (24 £ 2) B
MK — nepcoHarnbHbI KOMNbLIOTEP
PucyHok B.1.2 — Cxema noaknioyeHnsa ans npoBepkn yHKUMOHNPOBaHUS
npeobpasoBatenen 6e3 HART-npoTokona, padotarowmx

C Tepmonpeo6pa3OBaTenﬂMM conpoTtmnBneHnA (‘-IeTpreXI'IpOBOD,HaH cxema).

R, ‘

5

MC R, .
3\

Ry

PucyHok B.2.1 — Cxema noakmtoyeHnst 4nsi NpoBepkn OyHKUNOHUPOBAHNA
npeobpasoBaTenen ¢ HART-npoTokomnom, paboTaroLmx ¢
TepmonpeobpasoBaTensMmmn ConpoTUBNEHNs (TpexnpoBoaHas cxema). OcTtanbHoe

— pucyHok B.1.1
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R; L
3
MC R, .
:’—6' M
R
/

PucyHok B.2.2 — Cxema nogknoveHust 4ng npoBepkn PyHKLUNMOHUPOBaAHUS
npeobpasoBatenen 6e3 HART-npoTokona, paboTatoLwmx ¢
TepmonpeobpasoBaTensiMm CONpoTUBNEHUS (TpexnpoBoaHasi cxema). OctanbHoe

— pucyHok B.1.2

Bf 42 8
/ e
P1 i
sl
Med gl
= TH

P1 — komnapaTtop HanpskeHus

TH — TepmocTaTt Hynesown

PucyHok B.3 — Cxema nogkntoveHna ans nposepkn yHKLMOHNPOBAHNSA
npeobpasoBatenen, paboTatowmx ¢ Tepmonapamum. OctanbHoe — pucyHok B.1.1
(nmbo B.1.2)
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1 Ocuosroli rocyapcreennsit perncTpaisosreiil HoMep: 1037402821257, MeCTo HaXOAACHHA (anpec WOPHAHMECKOTO THIa) z
o| ¥ azpec MecTa ocymecTNEHNA JAeATennrocTH: 454047, Poccis, YeasGusckas oBIACTh, TOPOJICKOR OKpYr YeaaOHHCK#i, ropon | s
Yeanbusck, vanua [Tanenenkas 2-1, nos 36. crpoeime 3, oginc 203; somep Teneqiona; +7(351) 725-76-97; anpec MEXTPOHHON HoTHE: | ®

" sales@tpchel.ru, it gy

' M3TOTOBHUTEAB OGicctso ¢ orpaituiensol orpercracnuocTsio «engduucknii sason « TenronpuGopy. |
MECTo HAXOKACHHA (A/Ipec 0PHINIECKOrD anua): 454047, Poccus, Yeanbunckan obaacts, ropoackol okpyr Yenabuuexuit, ropon o

+ YenGuncx, ynuia Mapencuxan 2-5, tom 36, cTpocsie 3, odutc 203; apec MeCTa OCYECTRICHHA ACKTENLHOCTH M0 mmmnnenmo
npomyKius: 454047, Pocens, Yennbuncxas ofnacts, roponckoi oxpyr YeasQuickuii, ropoi Yenabuick, y1uua [lapenenxas 2-1, oM |

% 36, cTpoene 3.
" [IPOAVKIIMSL  [ipeofpazosareis MIMEPHTCHbHBIE [Uid TePMOTAD W TEPMONPEOOpasoBarcieil CONPOTHRACHIA T

W YHURCpCANLHEE HOPMHpYIOmC npeobpasopare]n jUIR TepMonap H Tepmonpeobpazosarencii  conporunienis  YHII ';‘“l
| Mapkapopkoi Bipmsozampist Ex fa 1IC Ga U. Tlpoayxuus H3roTORICH2 B COOTBETCTBHN C TEXHHUCCRIMM ycuommm

Ly o

=

W,
oy

TV 4211-102-00226253-2017 «lIpeobpasosarenn HiMepHTe/bHbIE LK TEPMONAP i TEpMONpeoipazoRarciieli CONpOTHRICHAA TT ulsel

YHUBEPCAILHEE HOPMUPYIOULNE TIPEOOPAIOBATENI IR TEPMONAP 1 TepMONpeodpasoBateeii CONpOTHBICHNA VHIT». "
= CepuitHpi BHITYCK. ; ’ {
h‘ Q'
| KOA THB3A EASC 9025900008 {,Pé'
g
COOTBETCTBYET TPEBOBAHHSAM Texunueckoro pernamenta Tamokenworo coiosa TP TC 0122011 J
«O Gesonacnocti 060pyI0BaIIA Ui paiorsl BO B3PLIBOOMACHBIX CPC/IAXY ‘&
!
T
N

.

n’

57/23 or 03.05.2023 HenbiraresHoi naﬁosamprm ObuiecTra ¢ Orpal 4eHHOI OTBCTCTBEHHOCTLIO «Texnpoununopr»,] s

Y arrecrar akkpenuramui No RARU.210A97: akra 0 pesyisTaraX aHainia COCTORNHA MPOH3IBOJICTRL Ne 8259-1/AIT o1} 4

| 08.09.2022 oprauna no ceprudwkaiy npoxykimn Odulectso ¢ HUYCHHOM OTBETCTBeHHOCTHIO «BpsHCKMit opran 10 "4

| cepruduramsmy; nacnopros 20003.211.021 T1C, 20003.211.023 1IC: pyKoBoACTE 10 IKCATYATALUH 20003.211.021, PO,
© | 20003.211.023 PO; texunvcckux yenonuii TY 4211-102-00226253-2017; KoHCTPYKTOPCKOH JOKYMEHTALHNA, p”

Cxema cepriduxainn — 1c.

CEPTUOUKAT COOTBETCTBUS! BHIAAH HA OCHOBAHHM  lporoxonios wemsitaniii Ne Ne 56/23, .

.Tqi
“ih Fl
. AOTIOAHHUTEABHAS HHOOPMAITHUS Cranaapre), # pesynniarc IPHMCHCHHE  WOTOPRX HA AoOpoBoasHOR  OCHORE |
L oGccnesHBacTeR cobIcREe TpeOondIiil Texsuicckoro pernamenta, yxusannt & Dpiasoscsin (Granx Ne 1100996). Yeaosns xpancuis g

rpyanie 3 (A3) no TOCT 15150-69. Hamsavenuntit cpok xpanenua — 6 mecxuen. Husnaseniui cpox cayxbes — 12 ner. Onncanie KOHCTPYXITN

W CPEICTE OBCCTICUSHMA BIPMBOSAUINTES, 8 TAKKS MHAR MHPOPMALNS, HACHTH{HILLPYIOMmES. IPOLYKIMMIO, YKIZAHE B Hpsokenitn (6,,,"'“{
XaNe 1100996, 1100997). Beaaan ssamen cepradurara Ne EADC RU C-RU.AM by—a‘i'* 123 $rR4.05.2023. f ‘Ql

i ./’ N ) |
¢ CPOK AEAICTBMSAC _ 16042026 10 03883078 sus ?
Iy,  BKAROYHTEABHO ' 5 1)
Epynonom(yummmoe_ = 3 a ".. Hmige Exareprna Auapeesna .5
.sn110) oprasa no cepradmxamm 4 A “a e P
s St apfinn [Tasesn Bu BAY h"
b ) o) ey ToRon !
== G A T e Wi == e T S W Th ol & e e e ]
(AN IR I IR s A TN AN R PR RN

31



3.211.021 P3

32

ALY

7

S 7

7,
=

N

AANTEE AN

SN

.\)_
e ¥

v

B\ /3
L €

ST

IIPHAOYKEHUE © erl, Jweron2 e

K CEPTHOUKATY COOTBETCTBHSI N¢ EASC RU C-RU.AM02.B.01389/26
Cepus RU N 1100998

1. CTAHJIAPTBI, B PE3VJILTATE TPHUMEHEHMS KOTOPBIX HA JIOBPOBOJILHOH OCHOBE
OBECTIEMHBAETCS COBJIOAEHUE TPEBOBAHHH TEXHUYECKOTO PEIJIAMEHTA

- TOCT 31610.0-2014 (IEC 60079-0:2011) Baprimoonacssie cpeant. “acts 0. OGopynosasse. Obuye Tpebosanna;

-TOCT 31610.11-2014 (IEC 60079-11:2011) Bapaisoonacisie cpenn. Hacts 11. OGopy0BAHKAE C BHAOM BIPBIBOGALNTE
GHCKPOGEIONACHAR FTCKTPHUECKAN el «i.

2. HABHAYEHUE H OBJIACTH NPHMEHEHHST
[IpeoBpasonarenit H3MCPHTEBHEIC LA TEPMONAP # TepmonpeabpasonaTene ConpoTHBiIeHRs TT u yunBepcalbHbIE
HOPMHPYIOIIE TPeadpasoBaTest LA TEPMONAP M TEPMONPEODPAIORATENCH CONPOTHRICHHA VHII (nanee no TekcTy -
NpeodpazoBATEI) IPEINAZHAYCHH JI1 HCIIONBIONANNS B KatecTBe Ex-KOMIONCHTOR IR PeOGPAIORAHHA CONPOTHRACHUA l
TepMonpeodpazosaTeneii CONPOTHRMICHHS M TEPMOMCKTPOABHAYIICH CHIB TEPMONICKTPHIECKIX npeofipalopareneii B
NPONOPUHOHATEHET YITHDHIMPOBAKHEI TOKOBLIE BRXOMHOH cHITan TH0o B wiepposodt cnrnan HART-nporoxosa, Mk }
|
|

1dposoit curnan nurepheiica RS-485, |

TIpeoGpaoBaTe/it NPEAHAIHAYEHL U1 YCTAHOBKN BO BIPHIBOONACHON 30HC BO BHEUIHEH cepridUIPOBARIOH
B3PHBOHCTPORKUAEMOIL ODONOUKE, HC MPEAHATHAYCHEI JUIS CAMOCTORTEILHOIO NPHMCHCHHA H 1peGyIoT JonanHnTeasHol.
OHEHKH TIPH BCTPAHBAHMN X B COCTAY BIPHBOZATIINIICHHONO MEKTPOODOPYAOBAHI IIH CHCTEMM,

OBAACTS NPAMEHEHHA — BIPHBOONACHHC 0L TOMCIICHN # HAPYAIINX YCTAHOBOK, I/I¢ BOMOAHO obpazoBaHite ;&'J
BIPLIBOOMACHBIX CPEMT, COZNABAEMBIX CMECHIO FOPIONHMX FA30B WIH [APOB € BOIMYXOM, OTHOCAUIMXCH K KATCTOPHAM HA, 1
1B s 1IC, B COOTBETCTBHN € NPHCBOEHHON MAPKUPOBKOH B3psiBosamnts, Tpedosannamu FOCT IEC 60079-14-2013.
[peolpaioBaTeny MOryT NPUAMEHATECE JUIS NOAKTIOUCHNA K HCKPOOLIONACHOMY OGOPYAOBANHIO YPOBHS ia WIK APYTOMY
0GOpPY/I0BANMIO Yepes Gaphephl HCKPOAIINTE € COOTBETCTRYIONIIMI HCKPOGEIONACHRIMH NapaMETPaMH.

3. OCHOBHBIE TEXHUHECKHE JAHHBIE
OCHOBHBIE MAPAMETPEI H XapakTepHcTikn npeoGpasoparenei npuseacHs B Tabanue 1.

Tatuuua |
Haumenonanue napasmerpa 3nauenne
Mapxiporxa R3pueosaugrsl 1o TOCT 31610.0-2014 (IEC 60079-0:2011) ExiallC GaU
[lapameTpur nexpofesonacHbX Henedi*:
~ MAKCHMATIBHOE BXOIHOE Hanpraenine U, B 30 (244%)
- MaKCHMaIRHEL BXOAHOM TOK I, A 0.1
- MAKCHMATILHAS BXO/HAS MounocTs, P, Br 1,0
- MAKCHMANRHAR BHYTPRIIAS eMrocTh C, HdD 22
- MAKCHMATBHAS BHYTPSHHAR MY KTHBHOCTL L, MIH 0,1 .
JInanason TeMOeparyphl OKpyKAIOMIRIt cpessl npu IKCryarauuy, °C -S0<Ta<+65 i
-60<Ta<+65
* - konkpernbie spavenns U, | orpaniiernl MaKCHMATLHLM 3HAYCHHEM BXOAHOR MOHOCTH P, 1 ne moryT
BOGACHCTRORATE HA BXOI npeolpasosareeii TeMIeparyPLl OAHORPEMCHHO.
** . s wenonienns YHIT ¢ saixoguem curnasom RS-485.

4. OIIMCAHUE KOHCTPYKUMU W3EJIHA U CPEACTB EI'O B3PLIBO3AIUTBI

1.

%
4.1 Onmcanye KoHCTPYKIHH &

b

YiHpepcaipibie HOPMUPYIOLLHE NPEOSPAIOBATEAN LIX TEPMONAp W TepMonpenbpasosarencli conporupachus VHIT
KOHCTPYKTHEHO COCTOAT M3 JBYXCTOPOHHCH NMEHaTHOR M1aT6! TOKOBHIX BRIXOAOB ¢ PAIHOVICMCHTAMH, MOKPLITEIMH JIAKOM I
|
{

VP-231 (XpoMe OTReTHRIX HacTeil pasheMOB), YCTAHOBICHHOM B HEMETAILTH YeCKOM NPEMOYIOIEHOM KOPOYCe 138 KpeiUieHA
sa DIN-peiiky. Jlia BHEMITHX MEKTPHHCOKHX COCIMHEHHI CIYRAT PUSHEME] neyarnol miatw cepus MSTBT 2,5,

Pyxosoauteas (ynoanomosennoe " 4./ - cifimia Exarepuiia Aunpeesna
ARio) oprama no ceprudrmianmy L MG § ' ' g A

Ixcnepr (axcnepr-ayaurop) .:4" TR

it b i

“??;m B Tl 0
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ITPUAOKEHHME

K CEPTHOUKATY COOTBETCTBHS N¢ EA9C _RU C-RU.AMO2.B.01389/26
Cepua RU  No 1100997

¥

[Ipeobpaoare.ait HIMCPHTEBHEIE JLIA TEPMONap W repMonpeoGpaiosareneii conporuanerus TT KOHCTPYKTHBHO
COCTORT 13 ABYXCTOPOHHEIT NEMATHON MAaTel ¢ PaUIONICMCHTAMM, TIOKPEITHEMH JIAKOM VP-231, ycranosnertoil B 3aumrHbii
WUTHIIpHYECK i HeMeTaaucexiit Xoprye. BayTpenHes npoctpalcTRo kopiyca TEPMETHIHPOBAHO KOMOay oM BukcuT
TTK-68. JU18 BHEUMHX MEKTPHYCCKUN CORTMICHII C1y/KAT BHITOBBIC 3WKUMbI C MPOYLIHHAMH.

4.2 Onucanye cpeficTa ofecneyelns B3PABO3ALINTHE

B3prBoiaie HHOCTh NPeodpazonareieit 00eCre BACTCA BIZIOM BIPLBO3AUTITH “HCKPODL30NACHRR VICKIPHYECKAR
neme «iv no FOCT 31610.11-2014 (IEC 60079-11:2011), BLIMOAHEHMEM MX KOHCTPYKIUMH COINACHO TPEOOBAHMAM
TOCT 31610.0-2014 (IEC 60079-0:2011) anx EX-KOMIOHEHTOR,

KoucrpyKuns npeobpazosareneil  0GeCTIeUHBACT HX  BIPHIBOOLIONACHOCTh 1PH  BCTPAMBAHMM BO  BHEIIHIOIO
CepTIHHIMPOBRKEYIO BIPLIBOHENPOHMIASMYH 0B0A04KY, HTO AOCTHIACTCA RBINOIHETHEM pana TpeGoBaNHit, B TOM HHCae:

- OrpaHMYEHHEM PANPHKCHKS M TOXA A0 BEIONACHRIX JHAMCHMUE 12 CUET NOAKMOHCHHA K HCKPOGEIONACHEIM MEIIM
BHSLINIHN YCTPOHCTR, HMCIOUIAM NAPAMETPRI, COOTBETCTRYIONHE Talmime 15

- MAKCHMATGHAS JIOTYCTHMAS EMKOCTH ¥ MHAYKTHRHOCTH UEITH HC NpCRBNUAcT SHAMCHWH, YRASAHHEX B
TOCT 31610.11-2014 (IEC 60079-11:2011) am anexrpoobopynosanus noarpynnsl HC;

- B [PeOBPAIOBATC/IAX OTCYTCIBYIOT MEKTPHICCKHC VIEMEITE, CIIOCOONKC HAKAIUIHBATE JNCKTPHICCKYIO IHEPrIo,
FIPERMIBONLYIO AonyCTHMBE SHavenns no FOCT 31610.11-2014 (IEC 60079-11:2011);

Besonacuas KCIUIyaTanus npeoSpaioparencii Moet Gbirh 0GECEIe HA TONRKO HPI IKCILTYATAIH 1 ofcayKHBAIHH B
COOTBETCTRIM C TPEGOBAHHAMH PYKOBOJCTER 10 HKCIIYATALMH,

4.3 Buecenpe B KONCTPYKIWMKO 3 (i) TEXHHYCCKYIO JOKYMCHTAUHIO M3MCHCHHH, BIMRIOIMX H3 MOKA3ATEIM
RIpHEBOGC30NACHOCTH NPLoSPE30RATEICH, BOIMOKIO TOMBKD 10 CORIACOBANNIO C OPranoM no cepruprxain 000 «Bpaycxuii
Opra# mo cepTHHHEALHI,

NS

e
Ny, ¥

NHAK

|
|‘
|

he 798

K3

X5z

-
T

5. MAPKMPOBKA

MapkupOBKa, HAHOCHMAR Ha EX-KOMIIONENT, BKIIOWACT CAC/YIOMHE AaHbIc;

- TORAapHEL THAK WIH HAHMCHORAHKC NPE/IPHATHA-HITOTOBHTE5;

- obozuacHie THia EX-KOMIOHEHTa;

- 2ABOACKOM HOMEP 10 CHCTEME HYMEPALHH NPENPHATHE-HINOTOBHTE ]

- ATY M3NOTORNEHUS (MecAll, Toa);

« MAPKHWPORKY B3PBIBOIANTEL,

- AHANAZ0H TeMTIEPATYPH ORPYAOILEH CPelbl HPH IKCIUTYATAIMI,

- (EAPAMETPRI HCKPOGE30NACHIX Lene;

- 3paK OPraia 1o cepTHRUKALHH 1 HOMEP CePTHHKATA COOTRETCTIHA |

- enetmaneauait snak B3phisodesonacHocTH «Exn, cornacno Mpuaosenino 2 Texuuyeckoro periamerra Tamoxertoro
coioaa 01272011 «O Besonackoctyt 0G0PYIOBAHNS 1A PaboTsl B0 BIPHBOOITACHRIX CPEAAXH:

- eaupiil 3Hax o0paNICHIS MPOAYKIIHK HA PRIHKS EBpaanilckoro IXOHOMHUECKOrO CoK3a, yiBepAACHHR Pemennen
Konnccin TRMOKEHHOI0 c01032 0T 15,07.2011 No 711, 11pH VCI0BHE CODTRETC TBHA IPOAYKIHK TPCOORAHMAM BCeX TeXHHIecKHx
pernamentos Tamomerroro cowsa i Texuuaeckux permamentos EADC, lefcaHe K0T0pIIX Ha Hee PacnpOCTPAHACTCE;

- JIpyrie JAHHLIE, KOTOPHE AOMKEH OTPAINTE HITOTORNTENL, CLAH Y00 TpEDYeTCH TEXHUYECKON JOKYMeHTauued,
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GTIr
2. . iENSEMHCK

TEMNNOMNPUBOP

Appec:

TenedoH:
E-mail:

CauT:

CepBucHaa cnyba:

36

KoHTakTHasa nHdopmauumsa:

454047, Poccua, YenabuHck,
yn. 2-a NaBeneuykas, a. 36, ctp. 3, 0. 203

+7 (351) 725-76-97 (MHOrokaHanbHblIiA)

sales@tpchel.ru

www.tpchel.ru

+7 (351) 725-76-62, 725-74-72, 725-75-10

Mpoaykuuna npousseaeHa 000 «YTM»
YT 2026



