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PyKoBOACTBO MO 3KCMyaTaumnm COOEPXUT TEXHUYECKME XapaKTe-
PUCTUKK, NpaBunia 3KcnnyaTauum, onMcaHue npuvHuMna OencTesuns u
ycTponcTBa npeobpasosartenen nameputenoHbolx NN, NMN-Ex (Met-
paH-641, MeTpaH-641-Ex) (qanee npeobpasoBartenu).

1 HA3HAYEHMUE

1.1 MNpeobpasoBaTenu npegHasHa4YeHbl 45151 HEeNpPEepPbIBHOIO npe-
obpa3oBaHusA curHanoBs OT TepmonpeobpasoBaTtenen conpoTuene-
HWS1 C HOMMHANbHLIMW CTAaTUYECKMMU XapaKTepUcTUKamm npeobpaso-
BaHua (ganee HCX) 50M, 100M, 501, 1001, Pt100 no NOCT 6651-
2009 u Tepmonap tina TXA (K)Y, TXK (L) no FOCT P 8.585-2001 B
YHUUUUpoBaHHbIA TokoBbIM curHan 0...5 MA, 4...20 MA.

1.2 NcnonHenne npeobpasoBartenen — obLenpomblLLIEHHOE
(M) n B3pbiBo3awmeHHoe (MA-Ex) Buga «nckpobesonacHas anek-
Tpuyeckas uenb «ia» nogrpynnsi lIC.

1.3 TN MOXeT NPMMEHATLCS B PasnUyHbIX OTPacnsiX NPOMbILL-
NEHHOCTM B CUCTEMax aBTOMAaTUYECKOro KOHTPOMS, perynmpoBaHus
N ynpaBreHns TEXHONOrMYeCcKMMn nNpoLeccamm.

1.4 NMN-Ex MOXeT NpUMEHSITLCS COBMECTHO C npeobpasoBaTe-
nsMn TemnepaTtypsbl (GaTyMkammn TemnepaTypbl) B pasnnyHbIX oTpac-
NSX NPOMBILLNIEHHOCTUN B CUCTEMAxX aBTOMAaTMYECKOro KOHTPONs, pe-
ryniMpoBaHusa U ynpaBneHnst TEXHONOMMYEeCKUMIN npoLueccamm, CBsi-
3aHHbIMW C NMony4YeHnem, nepepaboTKon, NCNONb30BaHMEM U XpaHe-
HMEeM B3PbIBOONACHbIX 1 MOXapoonacHbIX BELLECTB.

1.5 B cootBetcTBUM ¢ TOCT 30232-94 1 TOCT 13384-93 npeob-
pasoBaTeNnn sIBNAOTCSA:

— MO0 3aBUCMMOCTM BbIXOOHOIrO curHana ot npeobpasyemon
TemnepaTypbl:
— C NIMHenHon OoT TemMnepaTypbl Ana npeobpasosa-
Tenen ¢ TepmonpeobpasoBaTenieM ConpoTUBIie-
HUS;
— C NIMHenHon OT TemnepaTypbl Ana npeobpasosa-
Tenem ¢ TEepPMO3INEKTPUYECKMM npeobpasoBaTe-
newm;
— C NuHenHoun ot Tepmo-3C ansa npeobpasoBaTe-
nen c TepMO3NEKTPMYECKUM nNpeobpasoBaTenem;
— MO CBSA3M MeXAYy BXOAHbIMU M BbIXOAHbIMU LIENAMU — C
ranbBaHU4YeCKOW CBA3bIO;

1) B ckobkax ykasaHbl Tunbl Tepmonap no MIK 60584-3.
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— No uucny M Bugy npeobpasyemMblX BXOAHbIX CUrHa-
NnoB — OAHOKaHamnbHbIMMU.

1.6 Cxema nogknoyeHun TepmonpeobpasoBaTenen conpoTmB-
neHus K npeobpasoBaTensam ABYXNPOBOAHAS.

1.7 Cxema nogknioveHuns npeobpasoBaTenen K Harpyske:

— [OByXnNpoBogHas — Ans curHana 4...20 mA,;
— TpexnpoBogHasi — ans curHana 0...5 MA.

1.8 CteneHb 3awmTbl npeobpasoBaTternien OT MNPOHUKHOBEHUS
nbinu v Bnarun 1IP30 no FOCT 14254-2015.

1.9 Mo ycTON4MBOCTYM K KNTUMaTUYECKMM BO3LENCTBUAM Npeobpa-
30BaTenu COOTBETCTBYIOT rpynne ucnonHeHna C4 no NOCT 52931-
2008, Ho ansa paboTbl Npy Temnepatype oT MuHyc 45 o nntoc 70 °C,
no oTaenbHoMy 3akady — oT MuHyc 50 go nntoc 85 °C 1 oTHOCUTENDb-
Hon BnaxxHocTn 0 95 % npu 35 °C 1 Gonee HU3KUX TemnepaTypax
0e3 KkoHaeHcauuu Bnaru.

1.10 lNo ycTon4mMBOCTM K BO3AENCTBUIO CUHYCOMAAnNbHbIX BUbpa-
LM BbICOKOW YacTOTbl B cOCTaBe TepmonpeobpasoBatens npeobpa-
30BaTeNM COOTBETCTBYIOT rpynne mcnosnHeHus V1 no NMOCT 52931-
2008 — ycTOMuMBbI K BO3L4EWCTBUIO CUHYcOoMaanbHOM BuMOpauun c
yactoton oT 10 go 150 'y ¢ amMnNIMTyaon CMELLEHUs AN 4acToTbl
HWxe YyacToTbl nepexoga 0,075 MM n amnanTygomn yCcKopeHusa ong va-
CTOTbI BblLLI€ YacToThl Nepexoaa 9,8 m/c2.

1.11 Mo ycTON4YNBOCTM K BO3AENCTBUIO aTMOCepHOro AaBrneHns
npeobpasoBateny COOTBETCTBYIOT rpynne wucnonHeHus P11 no
MOCT 52931-2008 — ycToMumMBbI K BO3OENCTBUKD aTMOCKEpPHOro
pasnenus ot 84 go 106 klla.

1.12 MNpeobpasoBaTenu He co3natoT MHAYCTPUArbHbIX MOMEX.

1.13 MNMpegnpuaTtne-m3rotoBUTENb OCTaBMseT 3a cobon npaso
BHOCUTb M3MEHEHUS B TEXHUYECKYHO AOKYMEHTaUUIO Ha nsgenuns 6es
npeaBapuUTENbHOIO YBEAOMISIEHUS!, COXPaHMB MpU 3TOM (PYHKLMO-
HarbHblE€ BO3MOXHOCTM M Ha3HayeHue.

1.14 MoTpebutenb HeceT OTBETCTBEHHOCTb 3a onpeaeneHue
BO3MOXHOCTU npumeHeHns npoaykumm OO0 «3Heprus-UICTouHUK» B
Ka)kOOM OTAENbHOM Crly4ae MCMosib30BaHUA, MOTOMY YTO TOMbKO Mo-
Tpebutenb nmeeT NOMNHOe NpeAcTaBneHne 060 BCeX OrpaHNYEeHUsaX
N dhakTopax BIIMSHUSA, CBA3AHHbBIX C KOHKPETHBIM MPUMEHEHMEM MPO-

AYKUNN.



2 TEXHWYECKUE XAPAKTEPUCTUKU

2.1 NutaHne npeobpasoBaTtenen 06LLENPOMbILLIEHHOIO UCMOI-
HEHUS OOSMKHO OCYLLECTBNATLCA OT CTabunNuanpoBaHHbBIX UCTOYHU-
KoB, Hanpumep, cepuun BI1, BINMM ¢ BbIXOAHbIM HanpsiKeHMeM NocTo-
siHHOro Toka 18...36 B. HoMnHanbHOe 3Ha4yeHne HanpsKeHust nuTa-
Husa 24 B. lNynbcauuns BbIXOQHOMO HaMpsKEHUST UCTOYHMKA NUTaAHUS
He Gonee * 0,5 % OT HOMUHANBbHOIO 3HAYEHUST HANPSPKEHUS!.

2.2 NuTaHne npeobpasoBaTenen B3pbIBO3ALLMLLEHHOTO UCMOM-
HEHWs1 LOIMKHO OCYLLECTBNATLCS OT 6GapbepoB MCKPO3aLLMTbI (MCKPO-
©e30nacHbIX Lenen NCTOYHUKOB NMUTaHKS), UMEOLNX BUA B3pbiBO3a-
LWNTBI «nckpobesonacHasi anekTpuyeckas Lenby» ¢ ypoBHEM B3PbIBO-
3awmthl «ia» anga nogarpynnel IC no FTOCT 31610.0-2014 ¢ napameT-
pamu: U, He Gonee 28 B, |, He 6onee 120 MA.

2.3 MNoTpebnsemast MmowHocTb He Gonee 0,72 BT ansa obwenpo-
MblLLIeHHOro ncnonHenna u 0,48 BT Ans B3pbiBO3aLLMLLIEHHOIO UC-
NONHEHUS.

2.4 lNpegenbHble NnapaMeTpbl BHELIHNX NCKPOOEe30nacHbIX 3Mek-
Tpuieckux uenen ansa MNN-Ex He AomkHbI NpeBbIWaTh 3HA4YEHUN, Npu-
BedeHHbIX B Tabnuue 1.

Tabnuua 1 — NapameTpbl nckpobe3onacHbIX Lienen

U, B li, MA P;,, BT Ci, H® Li, Mkl'H
28 120 0,6 68 npeHebpexvumo Mana
MpumeyaHusn:

— U; — MakcumarnbHoe BXOAHOE HanpsbkeHUe;

— |; — MakcumanbHbI BXOOHOW TOK;

— P; — makcumanbsHasi BXogHasi MOLLIHOCTb;

— Cj — MaKcuMmanbHasi BHyTPEHHSIS EMKOCTb;

— L — mMakcumarnbHas BHYTPEHHSS UHAYKTUBHOCTb.

2.5 BbixogHble uenu npeobpasoBaTenein paccumTaHbl Ha paboTy
C Harpyskamu:
— o1 0,1 po 2,5 kOm anga BeixogHoro curHana 0...5 mA npu
HanpspkeHun nutaHma 36 B;
— 01 0,1 go 0,8 kOm gn4a BbIxogHoro curHana 4...20 mA npu
HanpshkeHun nuTaHns 36 B;
— 0o710,1800,2kOM gna BbiIxogHoro curHana 4...20 vA
B3PbIBO3ALLULLEHHOrO NCMOJTHEHUS.
Mpaduk paboyero gManasoHa nokasaH Ha pucyHke 1.



ConpoTtueneHune Harpy3ku, Om

3000

0...5 MA
2500
2000
1500
1000

4..20 MA

oo /
4...20 MA (Ex)
0
0 5 10 15 20 25 30 35 40

Hanps>xeHve nutaHus, B
Re...5wa) = 138,9 - (Unur — 18);
R@...20ma) = 44,4 - (Unur — 18);
R@..20maEx) = 33,3 * (Unur — 18).

PucyHok 1 — PacueT BbIXOAHbIX Harpy3ok

2.6 HoMuHanbHbIe COMPOTUBIIEHUS Harpy3oK:
— 1,0 kOwm ans BbixogHoro curHana 0...5 MA;
— 0,5 kOm ang BbixogHoro curHana 4...20 MA;
— 0,2 kOm gn4a BbixogHoro curHana 4...20 MA B3pbiBO3aLLu-
LLIEHHOrO UCMOMHEHUS.

2.7 MNynbcauna BbIXOQHOrO curHana npeobpasoBaTtenst He npe-
BbiwaeT 0,25 % oT Anana3oHa N3MeHEeHUs BbIXOAHOro curHana.

2.8 Bpemsa yctaHOBMneHMs BbIXOOAHOrO curHana (Bpems, B Teye-
HMe KOTOPOro BbIXOQHOW CUrHan BXoAuT B 30HY npeaena Agornyckae-
MOW OCHOBHOW NpuBELEHHON norpeLHocTu), He 6onee 10 c.

2.9 MeTpornornyeckne xapaktepuctukm npeobpasoBatenem npu-
BedeHbl B Tabnuue 2.



Tabnuua 2 — MeTpornornyeckmne xapakTepucTukin

®
g 2
gk [ zog 5o
T m o 0 . o9
HaumeHno-| 3 Q @ E g [Onana3oH npeo6pa3oBaHusi D o E E R100/Ro?,
BaHue s s gwm TemnepaTtypbl, °C Yo g o
E9 | §35k @ 39
c 9 m © 0
3 i ®
[ =
—50...+50, —50...+100, 4025
50M | 4..20 (-50...+150, =50...+180, 0...100, | 7~
0...150, 0...180, 50...150 =5
nn-1, —50...+50, —50...+100, 1428
MeTpah- -50...+150, -50...+180, 4 i
6414 | . | 0.5 | —10..+60, -5..+40,0..50, | %0 000428
4..20 | 0...60,0...90,0...95,65..95, | o>
0...100, 0...150, 0...180, =
50...150, 80...120 -
~50...+50, —50...+100, g
-50...+150, —50...+180, =
-50...+200, —50...+300, +0,25 | £
S0M 1 420 | 50 4400, -50...+500, 0...100,| 0,50 | &
A2 0...150, 0...180, 0...200, 0...250, ]
Merpan- 0...300, 0...400, 0...500 5 | 1,391,
641.6 —50...+50, —50...+100, = |0,00391
-50...+150, —50...+180, +0100 | =
1001 | 05, -50...+200, —50...+300, Yoos | 8
4..20 | -50...+400, -50...+500, 0...50, | ') | =
0...100, 0...150, 0...180, 0...200, =
0...250, 0...300, 0...400, 0...500
—50...+50, -50...+100,
-50...+150, —50...+180,
nn-s, 0.5 —50...+200, —50...+250, + 0,107, 1385
Metpa- | Pt100 | , 20 -50...+300, —50...+400, +0,25, 0.00385
641-5 -50...+500, 0...50, 0...100, | +0,50 ’
0...150, 0...200, 50...250,
0...300, 0...400, 0...500
60
-3, o5 +025 | §&
MetpaH- |TXA (K)® 4 20 £05, | £ o —
641-1 +10 | 22
0...400, 0...500, 0...600, S8
0...700, 0...800, 0...900, _
400...900, 0...1000, 0...1100 °a
-4, 0.5 +05 | 8§65
MetpaH- | TXA (K g A IRy =3 —
641p-2 ®1 4720 £10 |5 ¢
s =
=e




MpogomkeHne Tabnuupl 2

o 2
2k |z2% 52
F 3 89 2 09
HaumeHo-| 3 Q © Eg [Onana3oH npeo6pa3oBaHusi D o E E R100/Ro?,
BaHue s § g s Temnepartypbl, °C Y, S g o
E |gak% @ 39
c 9 o3 © m
= 3 (]
= =
63
nn-7, SE
MeTpaH- | TXK (L) | 4...20 0...400, 0...500, 0...600 +1,5 = 2 —
641-7 e S
=P

Dy — npegen [oMycKaeMol OCHOBHOW MPUBEAEHHON MOTPELLIHOCTY.

2 R0 M Ry — 3HaueHust conpoTumenenns ns HCX npu 100 1 0 °C cOOTBETCTBEHHO.
% @ — TemnepaTypHbI KO3DULMEHT TepMonpeoGpasoBaTensi CONPOTUBIIEHMS.
4 Mo oTaensHOMy 3aKasy.

% B ckobkax ykasaHbl TvnbI Tepmonap no MK 60584-3.

MpumeyaHue — [No cornacoBaHWio BO3MOXHO U3roTOBMNEHWE NpeobpasoBaTeneii ¢ oT-
TNINYHBIMU OT YKa3aHHbIX AMana3oHoB npeobpa3oBaHusa Temnepatypbl. [na npeobpasosare-
new, paboTaroLmx ¢ TepMonapamm, MUHUMarnbHO BO3MOXHbIV AMana3oH A0IMKeH ObITb He
MeHee 400 °C ansa norpelwHoctu £ 0,5 %; Ans npeobpasoBartenen, paboTaoLmx ¢ TepMo-
npeobpa3soBaTtenamu conpoTtuanexms 100M, 10001, Pt100, MMHUManbHO BO3MOXHbIN guana-
30H JormkeH 6bITb He MeHee 50 °C ans norpewHoctyn + 0,25 %; Ans npeobpasoBartenen, pa-
BoTatowmx ¢ TepMmonpeobpasoBaTtensmu conpotTuenexHus 50M, 5001, MUHUMaNbLHO BO3MOX-
HbIV AnanasoH JormkeH ObiTb He meHee 100 °C ans norpewHocTu + 0,25 %.

2.10 MNMpepen gonyckaemon AOMNOSTHUTENBHON NOrpeLLIHOCTH npe-
obpasoBaTenen, BbI3BaHHOW M3MEHEHMEM TemnepaTypbl OKpyXato-
Lero Bo3gyxa OT HoOMMHanbHoOM 40 Ntobon TemnepaTtypbl B Nnpeaenax
paboumx TemnepaTyp Ha kaxable 10 °C, He npeBblwaeT * 0,25 % oT
AnanasoHa BbIXOQHOrO curHana gns npeobpasoBarernen ¢ OCHOBHOM
npueBeaeHHon norpewwHocTbio + 0,1 %, + 0,25 %, u He npeBbllLaAeT
10,45 % ana £ 0,5 %, £ 1,0 %, a Takke npegena AonyckaeMon oc-
HOBHOW NpUBEAEHHON MOrpeLlHoOCcTM ansi npeobpasosatenen ¢ HCX
TXA (K) c npegenammu namepexus 0...400 °C n meHee.

2.11 Mpepen gonyckaemon AOMNOMHUTENbHOM NOrPELLHOCTU npe-
obpasoBaTenen, Bbi3BaHHON BO3AEWCTBMEM BMOpauun, He NpeBbl-
waet * 0,25 % oT AnanasoHa U3MEHEHUs1 BbIXOHOIo cUrHana.

2.12 MNpepen gonyckaeMon AONONHUTENLHOW MOrpeLLHoCcTy npe-
obpasoBaTenen, BbI3BAHHON M3MEHEHWEM HaMpPsKEHUs UCTOYHUKA
nuTaHna B paboyem guanasoHe, He npesbiwaeT + 0,1 % oT anana-
30Ha BbLIXOQHOIO CUrHana npu HOMMHANbLHOM COMPOTUBMEHMM
Harpysku.



2.13 lNpepgen gonyckaemon JOMOMHUTENbHOM NOrpeLLHOCTH Nnpe-
obpasoBaTenew, BbI3BAHHON U3MEHEHNEM COMPOTUBIIEHNUS Harpy3Ku
OT MakCumarsbHOro 4o NOfIOBUHLI MAKCMMaIbHOrO 3Ha4YeHus, He npe-
BolwaeT £ 0,1 % oT AnanasoHa BbIXOQHOrO curHarna.

2.14 MNpeobpasoBatenn cogepxaTt KoOMMeHcaTop TemnepaTypbl
XoniogHoro cnasi (gns Tepmonap).

2.15 lMNpeobpasoBaTtenu UMEIOT JIMHENHO BO3pacTaloLLy Xapak-
TEPUCTUKY BbIXOAHOrO cuUrHana, onpegensemyto dopmyrion (1).

(T = Tmin) * (Imax = Imin)
+ Imin,
(Tmax _Tmin)

(1)

roe | — 3HayeHue BbIXOOHOro curHana, MA;
Imin, Imax — HWXKHUA N BEPXHUN Npeaenbl guanasoHa BbIXoa-
HOro curHana, MA;
T — 3HayeHune npeobpasyemon Temnepatypsl, °C;
Tmin, Tmax — HWKHUA N BEPXHWUA Npedernbl npeobpasoBaHns
Temnepartypsl, °C (tepmo-3[C ansa MNN-4, MeTpaH-641-2,
MB).

2.16 CpegHsas HapaboTka Ha oTka3 He MmeHee 120000 yvacos,
CpedHun cpok crnyxobl — He MeHee 12 nerT.



3 OBO3HAYEHME NMPU 3AKA3E

Mpumep o6o3HauYeHUs Npm 3aKase:

MW - Ex - 1 - 0,25% - (0...100)°C - 100M - 4...20 - {5085 - B - 360

1

roe:

2 1 3 4 5 6 7 8 9

1 — HaumeHoBaHue no Tabnuue 2;

2 — Hanuuue B3pbIBO3aALLMUTbI:

— EX — B3pbIBO3aLLMLLEHHOE UCMOMHEHNE;

— CUMBOJ OTCYTCTBYET — OOLLENPOMBILLIIEHHOE WCMOSHE-
HKe;

3 — npegen gonyckaemMon OCHOBHOW NpuBeAEHHOW norpeLu-
HOCTW No Tabnuue 2;

4 — anana3oH npeobpasoBaHua no Tabnuue 2;

5 — Tun nepBMYHOro NpeobpasoBarens no Tabnvue 2;

6 — OmanasoH BbIXOQHOro curHana no tabnuue 2:

— 0...5—0...5 MA (kpome ucnonHeHns B 1 B3pbiBO3aLLn-
LLIEHHOrO NCMOJTHEHUS);

— 4...20 —4...20 MA;

7 — TemnepaTypHbI AManasoH aKcnyaTaumm:

— CUMBON OTCyTCTBYeT — OT MUHYyc 45 o nntoc 70 °C;

— 15085 — ot muHyc 50 go nntoc 85 °C;

8 — Tun kopnyca:

— CMMBOI OTCYTCTBYET — KOpMyC CTaHA4ApTHOro WMCMOSHe-
HUs (pycyHok A.1 npunoxexus A);

— 01 — kopnyc wucnonHexms 01 (pucyHok A.2 npunoxe-
Hu1a A);

— B — kopnyc ucnonHeHus B cornacHo DIN 43729 (pucy-
HOK A.3 npunoxeHus A);

9 — pgononHuTenbHas  TexHomnormdeckass HapaboTtka Ao
360 yacos (rno 3akaasy).



4 KOMIMEKTHOCTb

4.1 KomnnekT nocTaBku npeoOpasoBaTenie AOMKEH COOTBET-
cTBOBaTb Tabnuue 3.

Tabnvua 3 — KoMnnekT noctasku

HanmeHoBaHue O603Ha4yeHue KonuyectBoO MpumeyaHue
MpeobpaszoBatens |3W.71.00.000, 1 COOTBETCTBEHHO
namepurtenbHbin MA [31.73.00.000 3akasy
Macnopt 31.71.00.0000Cc  |™© 1 aKk3eMnnspy Ha 50 npeobpaszoBa-

Teneun, nocTaBnsAemMblX B 0AWH agpec
PyKoBoACTBO MO |53 74 00 000PD no 3akasy
aKcnnyarauuu

5 YCTPOWUCTBO U NMPUHLUMN OENCTBUA

5.1 NabapuTHble pa3smepbl npeobpasoBaTenen npuvBedeHbl B
npunoxeHmm A.

5.2 BHyTpn kopnyca npeobpasoBaTtens 3akpenfneHa nevatHas
nnata, Ha KOTOPOW YCTaHOBMEHbl KNEMMHWKM AN NOAKMYEeHUs
BHELLIHUX LEenen.

5.3 CxeMbl BHELLUHMX 3NEKTPUYECKNX MNPUCOEANHEHUI npuBe-
OeHbl B npunoxexHun b.

5.4 lNpeobpasoBaTtenu cogep)xaT KOMMNEHCATOp HENMHENHOCTU
BXOOHOr0 cCUrHana v KoMneHcaTop TemnepaTypbl XON0O4HOro cnasi
(anga Tepmonap). MNorpewHOCTb KaHana KoMneHcauun tTemnepaTtypbl
XONOAHOro crnasi BXOAUT B OCHOBHYHO MOrPeLLIHOCTb.

5.5 3HayeHne BbIXOQHOrO CUrHamna MoOXeT MMETb JIMHENHYIO 3a-
BMCUMOCTb OT:

— TemnepaTypbl — ANa TepmonpeobpasoBaTenen conpo-
TUBNEHNS 1 TepmMonap;
— Tepmo-3[C — gnsa tepmonap (MA-3, MeTpaH-641-1).

5.6 lNpeobpasoBatenn wusrotaBnmuBaroTcss 6e3 BCTPOEHHOrO
6roka nuTaHus.

5.7 MNpeobpasoBaTenu MNO3BOMAT MNOACTPaMBaTb BEPXHIOW W
HVKHIOKO TOYKWM BbIXOAHOIO CUrHama Kakgoro KaHama C MOMOLLbHO
NOACTPOEYHbIX PE3UCTOPOB, PACMONOXEHHbIX Ha BEPXHEN YacTu Kop-
nyca (cm. npunoxexue A):

— «O» — nogcTponka HKHero npeaena u3MepeHns;
— «K» — nogctpoinka BepxHero npegena namepeHus.

10



6 MEPbI BE3OMNACHOCTHU

6.1 O6cnyxuBatowemy nepcoHany 3anpewaetca pabotatb 6e3
NPoBeAEHUS NHCTPYKTaXa Mo TeXHMKE B6e30MacHOCTH.

6.2 K paboTe c npeobpasoBaTenamm 4OMKHbI 4ONYCKaTbCA Nuua,
npowlegwme MHCTPYKTaX No TexHuke GeszonacHocTu npu paboTte c
ycTaHoBKamu HanpshkeHnem go 1000 B, o3HakommneHHbIe C HACTos-
LLIMM PYKOBOACTBOM MO 3KCMnyaTauuu.

6.3 Mo cnocoby 3awmnTbl YenoBeka OT MOPaAXKEHUSA AneKTpuye-
CKMM TOKOM npeobpasoBaTenn oTHocATca K knaccy Il no
OCT 12.2.007.0-75.

7 MOHTAX

7.1 B 3umHee Bpems AmMKM ¢ npeobpasoBaTensamm cnegyeT pac-
nakoBbiBaTb B OTan/MBaeMOM MOMELLEHUN HE MeEHee 4YeMm uyepes
8 4YacoB nocrie BHeCEHMS X B MOMELLEHNE.

7.2 Nepen TeM, Kak NpUCTYNUTb K MOHTaxy npeobpasoBaTens,
HeobxoanmMo ero ocmoTpeTb. [1pn 3ToM HEOGX0ANMO NPOBEPUTB:

— OTCYTCTBME BMSATUH U BUOMMbIX MEXaHUYeCKMUX nospe-
XOEeHun kopnyca;
— COCTOSIHVE U HaOEXHOCTb KINEeMMHbIX COeUHEHWNN.

7.3 Cpepa, okpyxatowasa npeobpasoBaTenu, He OOfMKHA coaep-
XaTb NpUMecen, Bbi3bIBAKOLLMX KOPPO3UIO €ro AeTanen.

7.4 B mecTax ycTaHOBKM npeobpasoBaTtenew cregyeT NpuHATb
Mepbl, YTOObI UCKITOYNTL NOSIBEHME Pa3fIMYHOro poAaa NOCTOSAHHbIX
nnbo BpEMEHHBLIX NOMeX OT paboTbl CMIIOBOro anekTpoobopynoBa-
HUS.

7.5 MNopsagok MOHTaXxa npeobpasoBaTens.

7.5.1 CHATb dpukcupytoLyto ckoby (nosvumsa 1 pucyHok 2), oT-
KPYTUB BWHT, CHATb KPbILIKY MONEBOro kopnyca (no3vumsi 2 pucy-
HOK 2) BpaLleHneM NpoTUB YaCoBOW CTPEIIKU.

7.5.2 MNogrotoButb XKnbl Kabens nepBUMYHOro npeobpasosa-
Tensa (no3vumsa 3 pucyHok 2). KoHubl Xun kabens 3a4nctutb OT U30-
naunm Ha 7 MMm.

7.5.3 0cnabute  ynnoTHUTENbHOE KOmnbLO kabenbHoro
BBOAa (no3uuns 4 pucyHok 2). Beectu kabenb BbixogHoW Lenwu (no-
31uma 5 pucyHok 2). Pasgenatb kabenb 1M 3a4NCTUTb KOHLbI XXNN Ka-
6ensa ot nsonaAuuM Ha 7 MM. 3aTaHYTb YNNOTHUTENbHOE KONbLO Ka-
OenbHOro BBOAA.
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AWG 24-14 0,2-2,5 Mm’*

1 — domkcmpytowias ckoba;

2 — KpblLLKa;

3 — kabenb nepBUYHOro NpeobpasoBaTens;
4 — kabenbHbI BBOA;

5 — kabenb BbIXOAHOW Lienu.

PucyHok 2 — lMoaroToBeka koprnyca npeobpasoBartens

12



7.5.4 BeecTtun kabenb nepBuyHoro npeobpasoarens (nosmuusa 2
pucyHok 3) B OTBEPCTUE ANs MOHTaxa npeobpasosaTens.

7.5.5 YctaHoBUTL NpeobpasoBaTtenb B NOMEBON Kopnyc (noau-
UmMsA 3 PUCYHOK 3) 1 MPUTAHYTL NPY>XMHaMMU NPWY NMOMOLLM BUHTOB (ro-
31UmMAa 4 pUCYHOK 3).

7.5.6 [Npon3BecTn MOHTaX Xun kabensi nepBMYHOro npeobpaso-
BaTens n kabens BbIXOAHOW LIENU COrNacHO PUCYHKY 4.

7.5.7 CxeMbl nogknioveHns npeobpasoBaTtenen npuBeneHbl B
npunoxeHuu b, Hymepaums KOHTaKTOB NpuBeAeHa Ha PUCYHKax Npu-
noxexHus A.

7.5.8 MoHTaXX  npou3BoAUTbL  OTBEPTKOW C  pasmMepammu
wnuua 0,6x2,8 (7810-0966 no NOCT 17199). MOMEHT 3aTsKKU BUH-
ToB KnemmHukoB 0,5 H-m. OBecneuntb HagexHoe npucoeanHeHve
Xnn kabens K KneMMHMKaM, UCKIMIYNB BO3MOXHOCTU 3aMbIKaHUS XNI
kabenew.

7.5.9 3aKkpyTuTb KpbILLIKY MOMEBOro Kopnyca BpaleHneM Mo ya-
COBOW CTpernke (no3vumsi 5 pucyHok 3).

7.5.10 YcTaHoBUTb OUKCUPYIOLLIYIO CKOBY 1 3aTAHYTb BUHT (NO3K-
umMsa 6 pUCyHoK 3).

7.6 lNepBnyHbIE NpeobpasoBaTenn NOAKNIOYaTCA K Npeobpaso-
BaTensam no ABYXNPOBOAHON CXeme.

7.7 PaboTbl N0 MOHTaXy U AEMOHTaXy npeobpasoBaTenen npo-
N3BOAMTb MPU BbIKITOYEHHOM HaMNPSPKEHUN MUTaHUS.

7.8 MNMapameTpbl NMHUKM CBA3N Mexay npeobpasoBaTtenieM B3pbl-
BO3aLUULLIEHHOTO UCMOMHEHUS M B3pblBO3aLLMLLEHHBIM 3NEeKTPOoobo-
py4OBaHMEM He OOIDKHbI NPEBbIWATb 3HAYEHWUN, yKa3aHHbIX B Tab-
niue 1.
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1 — kabenbHbI BBOS;

2 — kabenb nepBuYHOro NnpeobpasoBaTens;

3 — npeobpa3soBatenb N3MepUTENLHBIN;

4 — kpenexu npeobpasoBaTens (B KOMMIEKT NOCTaBKMA HE BXOASAT);
5 — KpblLLKa;

6 — chukcupyroasn ckoba.

PucyHok 3 — MoHTax npeobpasoBatensi B Kopnyc
14



1 — xwunbl kabensa BxogHoN Lenu (nepBuYHOro npeobpasosartens);
2 — Xunbl kabensi BbIXOAHOW Lenu (MUTaHUSt 1 Harpysku).

PucyHok 4 — MopakntoueHne xun kabenen k npeobpasosaTernto

8 NOArOTOBKA K 9KCIMNYATALUA

8.1 Nocne oKOH4YaHMs MOHTaXka nNpeobpasoBaTenb rOTOB K 3KC-
nryaTtaumn.

8.2 MNepen BkntoveHnem npeobpasoBatens ybeautbca B COOT-
BETCTBMW €ro YCTAHOBKN N MOHTa)a yKa3aHuaM, U3NOXEHHbIM B pas-
aenax 6, 7. 3yunTtb HacTosiLee PykoBO4CTBO MO 3KCnnyaTaumu.

8.3 NopaTtb HanpshXeHne NUTaHus.
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8.4 IMpu akcnnyaTaumn npeobpasoBartenen HeobxoanmMo NPoBo-
ONTb BHELUHME OCMOTPbl B CPOKW, YCTAHOBMEHHbIE MPeanpusaTuem,
aKcnnyaTupyowmum npeobpasoBaTenu.

8.5 Npu BHELIHEM OCMOTPE HEODXOANMO NPOBEPUTD:

Hanuyne MapKMpPOBKMK;
OTCyTCTBME 0OPLIBOB MM NOBPEXOEHUN Kabenen;
HadeXHOCTb NpucoeanHeHus kabenenm;

OTCYTCTBME MbINn U rpsA3n Ha NnpeobpasoBarene;
OTCYTCTBME BMATUH, BUONMbIX MEXaHUYECKMUX NOBpeXae-
HWI Kopnyc.

8.6 JkcnnyaTtauusa npeobpasoBaTenen ¢ NOBPEXAEHUAMM N He-
ncnpaBHOCTAMM 3anpeLleHa.

9 MAPKUPOBKA U NMNITOMBUPOBAHUE

9.1 MapkupoBka npeobpasoBaTenen BLINOJIHAETCS B COOTBET-
ctBum ¢ TOCT 18620-86 u cogepxuT cneaytowime Haanmcu:

HavMmeHoBaHwue npeobpasoBaTens;

0003Ha4YeHne pasbLEMOB;

AnanasoH BbIXOAHOro curHana;

AnanasoH npeobpasoBaHus;

npeaen gonyckaemon OCHOBHOW NpUBEAEHHOW Mnorpetu-
HOCTWU;

TVN NepBUYHOro npeobpasoBarens;

0603HavYeHne NOACTPOEYHbIX PE3NUCTOPOB;

NopsAKOBbLIN HOMEpP NpeobpasoBaTens No CUCTEME HyMe-
pauun npeanpuaTUA-n3roToBuTenNs;

pabounn TemnepaTypHbIA AnanasoH;

rog BblMnycka;

9.2 lNnombuposaHne npeobpasoBatenen Ha NpeanpuUATUN-U3ro-
TOBUTENE HE NPEeayCMOTPEHO.

10 YNAKOBKA

10.1 YnakoBka npeobpasoBatenen obecneymBaeT KX COXpaH-
HOCTb NPWU XpaHEHMUM N TPaHCMOPTUPOBAHUM.

10.2 MNMpeobpasoBaTenu u akcnnyaTaunoHHbIe JOKYMEHTbI MoMe-
LLeHbl B NAKeT 13 NONMaTUIEHOBOW NNeHKK. [1akeT ynakoBaH B NOTpe-
OuTenbCKyto Tapy — KOpPOBKY 13 rodopmpoBaHHOro kaptoHa. Ceoboa-
HOe MPOCTPAHCTBO B KOPOOKE 3anofiHEHO C MOMOLLBIO MPOKagoY-
HOro maTepvana um3 ropupoBaHHOrO KapToOHa WM BO34YLUHO-NY-
3blIPLKOBOM MNITEHKON.

16



10.3 Kopobku 13 rodp1poBaHHOro KapToHa ¢ npeobpasoBaTe-
namMu  yknagblBatoTcs B TPaHCMOPTHYO Tapy — dwuku  Tuna IV
FOCT 5959-80 wnn OCT 9142-2014. CeoboagHoe NpOCTPaHCTBO
Mexay KopobkamMu 3anosiHEHO C NMOMOLLbIO MPOKNaA04YHOro Matepu-
ana u3 roprMpoBaHHOro KapToHa UM BO3AYLLIHO-MY3bIPbKOBOW NieH-
KoW.

10.4 MNMpw TpaHcnopTMpoBaHun B panioHbl KparnHero CeBepa u
TPYAHOAOCTYMNHbIE panioHbl NpeobpasoBaTeny SOMKHbI ObiTb yrnako-
BaHbl B KOPOOKM M3 ropvpOBaHHOrO KapToHa, a 3aTeM B SALUKK
tvna -1 no FOCT 2991-85 nnu tnna VI no NOCT 5959-80 npwu oT-
npaBke B KOHTENHepax.

10.5 Awmkm obnTbl BHYTPU BOOOHENPOHULAEMBIM MaTeEpPUArioMm,
KOTOPbIV NpefoXpaHAeT OT NPOHUKHOBEHUS MbINW 1 BRiaru.

10.6 Macca 6pyTTO HEe gormkHa npeBbiwaTh 35 kr.

10.7 Ha TpaHcnopTHon Tape B cootBeTcTBuM ¢ OCT 14192
HaHeCeHbl HECMbIBAEMOWM KpPacKoW A0MNOSTHUTENbHbIE N MHOpMaLn-
OHHble HaAMuCK, a Takke MaHUNyIAUNOHHbIE 3HaKW, COOTBETCTBYHO-
LLine HaMMEHOBaHMIO N Ha3HaYeHUIo 3HaKoB « Xpynkoe. OCTOPOXKHOY,
«Bepx», «bepeyb oT BNarny».

10.8 YnakoBbiBaHne npeobpasoBaTenen OMKHO NPOM3BOANTCS
B 3aKPbITOM BEHTUNNPYEMOM MOMELLEHUN NPU TemMnepaType oKpyxa-
towero Bosgyxa ot 15 go 40 °C n OTHOCUTENBbHOW BNAXXHOCTU A0
80 % npw OTCyTCTBUM arpecCcuBHbIX MPUMECEWN.

11 TPAHCINOPTUPOBAHUE U XPAHEHUE

11.1 NpeobpasoBaTteny B ynakoBKE TPaAHCMNOPTUPYIOTCH BCEMMU
BMAAMM TpaHCNopTa, B TOM Yncrie BO34YLLUHbIM TPAaHCNOPTOM B oTarn-
NMBaeMbIX repMeTU3MpPoOBaHHbIX OTCeKax, B COOTBETCTBMM C NpaBu-
namMu nepeBO30K rPy30B, AEUCTBYIOLLMMU Ha KaXOOM Buae TpaHC-
nopra.

11.2 YcnoBusi TpaHCMOPTUPOBAHUSA AOSMKHbI COOTBETCTBOBATb
ycnosuam 5 no NOCT 15150-69.

11.3 Ycnosus XxpaHeHnst B TPAHCNOPTHOW Tape AO0MKHbl COOTBET-
ctBoBaTb ycrosusam 5 no FOCT 15150-69.

12 YTUNU3ALUUA

12.1 Npeobpasosatenn He NpPeACTaBMsAT OMNacHOCTM ANS
XXN3HW, 300POBbA N0 U OKPYXKatoLen cpeabl Kak B NPoLecce aKC-
nnyartauum, Tak 1 Nocrne OKOHYaHWUsA CpoKa aKcrnyaTauum.

12.2 MNpeobpasoBaTtenu He cogepkaTt AparoLeHHbIX MeTannos.
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12.3 YTunusaumio npeobpasoBaTenen AOoMmKHaA NPOBOAUTb 3KC-
nryaTupyroLwas opraHmsanmns 1 BoIMOMHATL COrfnacHoO HopMaMm v npa-
BUNaM, AENCTBYIOLWMM Ha TEPPUTOPMM NOTPEOMTENs, NPOBOASLLENO
yTunmsaumio.

12.4 YTunusaums npeobpasoBaTenen npovM3BoauTcs OTAENbHO
no rpynnam maTtepuanos:

— MlacTMacCcoBbIE€ 3NEMEHTbI;
— MeTarnnn4eckmne KpenexHbole af1IeMeHTbI.
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NMPUNOXEHUE A
Ma6GapuTHble pa3Mepbl

1 23,5
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nn-s 4..20 MA nn-s 4..20 MA
Pt100 -50...+80°C Ne 2101001 A v Pt100 -50...+80°C Ne 2101001
- 4+ - +
R2,5 1
- 45 - . » 12

et 55 -

1 — KNEMMHUKM ON1S NOAKIMHOYEHUs] BXOAHbIX Lienen (nepBu4HOro npeobpasosa-
Tens);

2 — NoACTPOEYHbIN PE3NCTOP BEPXHETO Npeaena 3MepeHusi;

3 — KpOHLUTENH AN KpenneHusl B KOpNyc Aatyvka TemnepaTyphl;

4 — KNEeMMHUKN ONst NOAKIMIOYEHNST BBIXOAHbIX LieNen (MUTaHus 1 Harpysku);

5 — noacTpoeyHbI pe3NCTOP HMKHErO Npeaena n3aMepeHust.

PucyHok A.1 — MabapuTtHble pa3mepbl npeobpasoBaTens
C KOpNyCOM CTaHAapTHOrO UCMOSTHEHNS

-

12

Y

PucyHok A.2 — MabaputHble pasmepbl NnpeobpasoBaTens
C Kopnycom mucronHenus 01
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MpoaomnxeHune npunoxeHna A

5 o7

1 — KNEMMHUKM 0118 NOAKIMHOYEHUs] BXOOHbIX Lienen (nepBuyHoro npeobpasosa-
Tens);

2 — NoACTPOEYHbIN PE3NCTOP HUXKHETO Npeaena U3mMepeHus;

3 — oTBEpCTUE ANSA KPEMIEHMS B KOPMYC AaTynKa Temneparypbl;

4 — KNEeMMHUKN ONst NOAKIMIOYEHNST BbIXOAHBIX Lienen (MMTaHns 1 Harpysku);

5 — NOACTPOEYHbIV PE3UCTOP BEPXHErO Npeaena u3mMepeHus;

6 — oTBepCTUE AN MOHTaXxa NepBUYHOro nNpeobpasoBaTens.

PucyHok A.3 — MabapuTtHble pasmepbl npeobpasoBaTens
C KOprycom ncnonHeHus B
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NMPUNOXEHUE b
CxeMbl noaKknoYeHus

1% =]

KoH. | Lenb Llenb | KoH. Llens
—o— 2 R +IBbiIXx | 4 + Unut
—0— i R — IBbIX (IB — Unut

V — BONbTMETP;

R — conpoTuBneHve Harpysku;

TC — TepMonpeobpaszoBaTenib CONpoTUBIEHUS;
M — npeobpa3soBaTenb N3MepuTENbHbIN;

BIM — 6nok nuTaHus.

PucyHok .1 — Cxema nogkntoyeHnsa npeobpasoBartens npyu nsmepeHnmn curHanos
OT TepmMonpeobpasoBaTenein ConpoTMBIIEHUS C BbIXOAHbIM curHanom 4...20 mA




(44

MpopomkeHue npunoxeHnsa b

MM
Bl
KoH. | Lenb Llenb | KoH.
TC [J Lo 2 R IBbIX 5 Lens
—o— 1 R +Unmt[ 4 + Unut
— Unut LI’; — Unut

V — BONbTMETP;

R — conpoTvBneHve Harpysku;

TC — TepmonpeobpasoBaTtenb CONPOTUBNEHMS;
M — npeobpa3soBaTenb N3MepUTENbHbIN;

BN — 6nok nuTaHus.

PucyHok B.2 — Cxema nogknoyeHus npeobpasosartens npy U3MepeHnn CUrHasnos
OT TepMonpeobpasoBaTenei CONPOTUBNEHUS C BbIXOAHbLIM curHanom 0...5 MA
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MpopomkeHue npunoxeHna b

B4 Bl

+ KoH.| Uenb Llenb | KoH. Kon. | Llenb
™ C:z: 2 + +IBbIX | 4 2 |+ Unut
1 - —lebix | 3 1 | -Unwur

V — BONbTMETP;

R — conpoTuBneHve Harpysku;

Tl — Tepmonapa;

MN — npeobpa3zoBaTenb U3MepPUTENbHbIN;
BN — 6nok nuTaxus.

PucyHok 5.3 — Cxema nogkntoyeHnsa npeobpasoBartens npu MaMepeHnn CUrHasnos
OT TepMonapsbl C BbIXOAHLIM curHanom 4...20 mA
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MpopomkeHue npunoxeHnsa b

4l
Bl
+ KoH. | Llenb Llenb | KoH.
1 — +Umt [ 4 + Unut
- — Unut .'.I’a — Unut

V — BONbTMETP;

R — conpoTuBneHve Harpysku;

Tl — Tepmonapa;

M — npeobpa3zoBaTernb U3MepPUTENbHbIN;
BN — 6nok nutaHus.

PucyHok 6.4 — Cxema nogkntoyeHns npeobpasoBartenst npy UsMepeHnun CUrHanos
OT TepMonapsbl € BbIXOAHbIM curHanom 0...5 MA
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