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HacTosulee pykoBoACTBO MO 3KcnnyaTaumm (ganee no Tekcty - «P3O») pacnpoctpaHseTca
Ha aNneKTpoMarHuTHble npeobpasoBaTtenu pacxoga Mactep®noy mogudukauun MO-X.1, Mo-
Y. X.1 n M®-T1.X.1 (ganee no TeKkcTy - «npeobpasoBaTeny») narotaBnmBaeMble:

PO npegHasHavyeHO Anda usdyveHus npuHuuna paboTbl, NpaBui 3KCnnyaTaummn, TeXHUYe-
CKOro obCrnyxmBaHusi, NOBEPKN, PEMOHTA, XPAHEHUS U TPAHCNOPTUPOBAHNSA U3AENus.

K pabote c npeobpasoBaTtensamu gonyckalTca nuua, ndyumslume Hacrosuwee PO n nve-
toLme onbIT paboTbl C NpubopamMn N3MepEHNs pacxoda u o6bema XNOKOCTU.

B cBsA3n ¢ nocTosHHOM paboTon N0 COBEPLUEHCTBOBAHMIO U3AENNS, B KOHCTPYKLNIO MOTYT
ObITb BHECEHbI HE3HAYNUTENbHbIE U3BMEHEHUS, HE OTPaXXEHHbIE B HACTOSALLEM U34AHUN.

Mpeobpa3oBaTtenu pacxoga BHeceHbl B focyaapCTBEHHbLIN peecTp CpeacTB usme-
peHnn nop Ne 31001-06

YACTb |
OMUCAHUE U PABOTA
1 HasHauyeHue

1.1 MNpeobGpasoBaTenu nNpegHasHaveHbl Ansi npeobpasoBaHnsa pacxoda (o6bema) xonoa-
HOM MNX ropsiyen BoAbl, a Takke APYrnX XUOKOCTEN® C yaeNbHOW 3MEKTPONPOBOAHOCTLIO HE Me-
Hee 10° CM/M B BLIXOHbIE 3NEKTPUYECKME CUrHAMbI: UMMYIILCHbINA, YaCTOTHBIN UMK TOKOBBIN.

O6nactb NpUMeHeHns - n3MepeHne pacxoga u y4eT noTpebreHnsa KonnyecTsa XXngKkocTu
B HaMOMHEHHbIX HaMopHbIX TpybonpoBogax CUCTEM BOAO M TENMocHabXeHus, ¢ coaepaHuem
BO34yxa UNn B3BELLEHHbIX YacTuy, He 6onee 1%.

MpeobGpasoBaTenn MOryT NCNOMb30BATLCA B Ka4eCTBE NEPBUYHOrO Npmnbopa B KOMMNEKTe
C TENMOBbLIYMCINTENEM B COCTaBe TENocyeTymKa, ¢ BTOPUYHbIM NpMbopoM B COCTaBe cyeTymka -
pacxoqoMepa, a Takke B aBTOMaTU3NPOBAHHbLIX cuctemax cbopa AaHHbIX, KOHTPONSA U perynupo-
BaHMS TEXHOMNOMMYECKNX NPOLECCOB.

* 10 coenacosaHuro ¢ npednpusmuemM-u32o0mosumeriem.

1.2 MNpeobpasoeatenn mogmndmrkaumm MO nmerT MMNynbCHLIA BbIXOL C HOPMUPOBAHHOM
ANA rpynnbl TMINOPa3MepoB LIEHOW MMMyfbca, KONMMYECTBO UMMYSbCOB Ha MMMYSbCHOM BbIXO4E
nponopunoHanbHo 06beMy XnAKoCTW, Npolleallen Yyepes npeobpasoBaTenb.

1.3 lNpeobpasoeatenu moamndurkaumm M®P-Y npeobpasyioT pacxod XnOKkocTu B 4acToTy
3NEKTPMYECKOro curHana, npornopuuoHarnbHYK pacxody, a Takke MMEKT MMMNYNbCHbIAN BbIXOL C
HOPMWPOBAHHOW ANS rpynnbl TUNOPA3MepPOB LeHOW nMnynbea.

1.4 lNMpeobpasoBatenun mogndukaunm M®O-T npeobpasyloT pacxon KUAKOCTU B BbIXOQHOM
CurHan noCTOSIHHOrO TOKa, MPOMOPLUMOHarbHbIA pacxody, a Takke UMEKT UMMNYIbCHbIA BbIXOA C
HOPMWPOBAHHOW AN rpynnbl TUNOPAa3MeEPOB LeHOW nMnynbcea.

1.5 NpeobpasoBaTenu BbieyKadaHHbIX MOANGUKaLUA MOTyT BbiTb BbIMOSIHEHbI C UCMOS-
HeHneM «M», T.e. MMeTb BCTPOEHHbIN XWOKOKPUCTANNYECKUM WMHAMKATOP (Janee no TekcTy
«KKN») ana otobpakeHns naMepeHHbIX 3Ha4YeHnin napameTpoB.

1.6 lMpeobpasoBateny UMET KnMMaTuyeckoe wucnonHeHne YXJ12 B cOOTBETCTBUM C
FOCT 15150. YcTonumBocCTb K KNnumaTudeckum Bosgenctaunam - rpynna C3 no MOCT 12997. lNpe-
obpasoBaTenu paccunTaHbl Ha AKCyaTaumio Npu TeMnepaType okpyxatowiero sosgyxa ot -10 go
+50°C 1 OTHOCUTENbHOW BnaXxHoOCTU He Bonee 95 %. YCTOMYMBOCTb K MeXaHU4ecKuM BO3ael-
CTBMSIM - BUOpornpoYHoe n Bubpoyctonumsoe ucrnonHexrme rpynnesl N1 no FOCT 12997. Npeobpa-
30BaTeNu YyCTOMYUBbLI K BO3AENCTBUIO BHELLIHErO NepemMeHHOro MarHUTHoro nong ¢ yacrtoton 50 Iy,
N HanpsKeHHOCTbo He 6onee 400 A/m.

B nomelleHnu, rae akcnnyatupyroTca npubopsl, He JOMMKHO ObiTh Cpeapbl, Bbi3blBaOLLEN
KOppO3uo MaTepranos, N3 KOTOPbIX OHN U3FOTOBIIEHBI.

1.7 CteneHb 3awmTtbl npeobpasosatenen P65 no FOCT 14254.

1.8 MNuTaHne npeobpasoBaTtenen OCyLWeCTBASETCA OT BHELIHEro UCTOYHMKA NOCTOSAHHO-
ro Hanpsbkenuna 11,5...15B, notpebnsaembin Tok He 6onee 500MA.

1.9 NabaputHble 1 NpucoeguHUTENbHbLIE pa3Mepbl NpeobpasoBaTenen, a Takke X Mac-
ca npueegeHbl B NMPUNTOXXEHUA A.
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1.10 3anucb npeobpasoBatens nNpu ero 3akase n B JOKYMEHTALMM:

Mogundukaums McnonHeHne ¢ XXKKA WcnonHeHne 6e3 XKKN
Mo M® — X.1 - A(B) - — XXX Mo — X.1 - A(B) - XXX

Mo-Y Mo - 4. X.1 - A(B) - U = XXX Mo - UX.1 — A(B) - XXX
M®-T1(2) Mo - T1(2)X.1 - A(B) - N = XXX Mo — T1(2)X.1 — A(B) - XXX

Mpumep 3anncu npeobpasosaTtena moaudukauum MO 3.1, knacc b, mucnonHeHue ¢
KKN:

M®-31.-B-UN-X

Ry

Hannune KK

Knacc

YlcnonHeHne no anekTpoHuke

McnonHeHne no KOHCTPYKLUK

2 TexHNYeCKMNe XapaKTepUCTUKH

2.1 lMNMopor 4yBCTBUTENBHOCTU (Jnop), 3HAYEHUA MUHUMANBHOIO (Juuw), MEPEXOAHBIX (Jnt W
Jn2) ¥ MAKCUMaIbHOTO (Quac) PACXOO0B NpeobpasoBaTens B 3aBUCMMOCTU OT €ro AvameTpa v pa-
©ouero gManasoHa no pacxody ans knaccos A n b npueegeHsl B Tabn. 2.1.
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Tabnuua 2.1

3HayeHus pacxoaa, My
ﬂy’ MM KﬂaCC gnop QMMH gm gn2 gmakc
15 A 0,006 0,013 0,02 0,032 6,5
b 0,008 0,02 0,033 0,05 5
20 A 0,012 0,025 0,04 0,06 12,5
b 0,015 0,03 0,05 0,075 7,5
o5 A 0,02 0,04 0,065 0,1 20
b 0,03 0,072 0,125 0,18 18
32 A 0,03 0,076 0,12 0,18 38
b 0,05 0,12 0,2 0,3 30
40 A 0,05 0,11 0,18 0,27 55
b 0,08 0,18 0,27 0,45 45
50 A 0,08 0,16 0,27 0,4 80
b 0,12 0,3 0,5 0,75 75
80 A 0,2 0,40 0,65 1 200
b 0,3 0,72 1,25 1,8 180
100 A 0,35 0,72 1,2 1,75 360
b 0,5 1,2 2 3 300
150 A 0,75 15 2,5 3,75 750
b 1 2,4 4 6 600

2.2 lNpeobpasoBaTeny B 3aBMCUMOCTU OT MoguduKauum OCYLLECTBNAIOT npeobpasosa-
HWe cnegylowmnx BENNYMH B ANEKTPUYECKME BbIXOAHbIE CUrHasbI:
-npoweawwmnn obbem XnakocT - B NOCnefoBaTeflbHOCTb UMMNYNbCOB C HOPMUPOBAHHOW

LEeHOoN uMnynbca®;

-TEeKYLLMN pacxon — B YACTOTY AEeKTPUYECKNX MMMNYNbCOB, NPOMOPLUMOHANbHON AnUTenb-
HoCTM (TUNa meaHap), ¢ Yactoton go 1000Mw;
-TEKyLLMA pacxod — B, MPONoOpUMOHarbHbIM pacxogy, TokoBbl curHan (0...5)MA Ha co-
NpoTUBNEHUN Harpy3kn He 6onee 1kOm unum (4...20)MA Ha COMNpPOTMBIEHUM Harpy3kn He bonee

250 Owm;

-U3MepeHHble 3Ha4YeHus pacxona (o6bema) B Buae BbIXo4HOro curHana RS-232;
-n3MepeHHble 3HavYeHns pacxoga (o6bema) B Buae BbIXogHOro curHana RS-485.

*LleHa nmnynbca Ha UMNyNbCHOM BbIXO4E OroBapuBaeTCcs Mpu 3akase usgenvs u Bbiou-
paeTcs U3 psga B COOTBETCTBUM € Tabn. 2.2 (cm. kapTy 3akasa, NMPUINTOXEHWE E).

Tabnuua 2.2
MapameTpbl curHana Ay15... Oy 40 |,El,y 50... ly 100 | Ay 150
AnvutenbHOCTb MMNyNbCa Ha BbIXOAE, LieHa MMNYIbCa Ha BbIXOAE, MY/UMN
(BNUTENBHOCTb MO YMOMYaHWN0), MC
0,8...200 (80) 0,01 0,1 1
0,8...150 (30.4) 0,005 0,05 0,5
0,8...30 (2.4) 0,001 0,01 0,1
0,8...15(2.4) 0,0005 0,005 0,05
0,8...3(0.8) 0,0001 0,001 0,01
lNpumeyaHus

1. UImeemcsi 803MOXHOCMb U3MEHEHUs OnumesibHoCMu 8bIXOOHO20 UMIyrbca 8 rnpe-
Oenax ykasaHHO20 Quana3oHa. B ckobkax daHbl 3Ha4YeHUs, ycmaHagenueaemMbie 1o ymosida-
Hur. (I3MeHeHns1 BO3MOXHbI TOMbKO MPU YCTAHOBIIEHHOM JKamnepe paspeLleHus 3anucwu,

npv nomoLum nporpammHoro obecneyveHnsa «Mactep®noy-Cepsuc-K»)
2 duckpemHocmb dnumenbHOCMU 8bIX00HO20 uMnynbca cocmasnsem 0.20 mc.
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Mpeobpa3zoBaTenn ¢ ncnonHeHnem «M» oTnuyarTcs HannumeM BCTpoeHHoro XK ana
oTO6paXeHMs U3MEPEHHbIX 3HAYEHUIN NapaMeTPoB, YKka3aHHbIX B Tabnuue 2.3.
Tabnuuya 2.3

HanveHoBaHune
napameTpa

O6bem xumakocTn, npoweuen Yyepes npeobpasoBarterb, m°

O6beMHbIN pacxoa, M3/

Bpemsi 6e3aBapuiiHoi paboThl (Yacbl-MUHYTbI)

Kog aBapumnHon cutyauum
MpeobpasoBaTenn Bcex mogmdmKaumin UMET BCTPOEHHbIN nHTepdenc RS-232 ans Bbi-
BOAA M3MEpPEHHbIX 3Ha4YeHun napameTpoB. MpeobpasoBaTteny MoryT 6biTb OCHaLWEeHbl MHTEpden-
coM RS-485, KkoTOpbIi NOCTaBMASIETCS NPeaAnpUATUEM-U3rOTOBMTENEM MO OTAENIbHOMY 3akasy.
Cxema nogkntoveHms npeobpasoBatens k K yepes RS-232 npeacrasneHbl Ha puc.B.5 B MNpuno-
XeHun B.
2.3 Harpy3ou4Hble xapakTepucCTUKM BbIXOOOB OS5 pas3nuyHbiX Moaudukauun npeobpaso-
BaTenen npueedeHol B Tabn.2.4.

Tabnuuya 2.4
n Mogundumkauusa npeobpasosarenen
apamerpel Mo | Mo-Y [ MoT
1 MapameTpbl UMNYNbLCHOIO BbIXoAa:
-CXxeMa BbIXOOHOro Kackaga «OTKPbITbIV KONMEKTOP»
-MakcuMarnbHoe HanpsxeHue Uk makc., B 30
-MaKCMMarbHbIN TOK Harpysku Ik makc., MA 20
-hopma BbIXOLHOIO MMNynbca MeaHgp
-HanpshkeHne B OTKPbITOM COCTOSHUM Npw 03
MaKCVMMarnbHOM TOKe Harpysku, He bonee, B '
2 [MNapameTpbl YaCTOTHOro BbiXxoaa:
-CXxeMa BbIXOOHOro Kackaga «OTKPbITbIV KONMEKTOP»
-MakcumanbHoe HanpsbkeHne Uk makc., B 30
-MaKCUMarnbHbIA TOK Harpysku Ik makc., MA 10 OTCyTCTBYET
OTCyTCTBYET
-0JIMTENBHOCTb MMMYNbCa Ha BbIXOAE MeaHgp
-HanpsHkeHWe B OTKPbITOM COCTOSIHUM Mpu 08
MaKcMMarbHOM TOKe Harpysku, He bonee, B '
3 MNapameTpbl TOKOBOro BbixoAa:
BenuunHa Toka Ha COMPOTUBNEHUN HAarpy3ku,
MA:
-1 kOm (ana mogudumkaumm MO-T1); oTcyrcTeyer 0...5
-250 Om (ansa moaudmkaumm M®-T2) 4...20

2.4 XapaktepucTuka npeobpasoBaHus npoLuealiero obbema XuakocTn B KOS-BO UMMYSb-
COB Ha BbIxoe npeobpasoBartens umeeT BUA:
G =Au-N
20e, G - 06beM npomekuwell xudkocmu, M>;
Au - yeHa 00HO20 uMIlyribca Ha UMMYIbCHOM 8bixo0e (3HayeHusi cM. mabn.2.2);
N - Kosuyecmeo uMrynbCco8 Ha UMIYIbCHOM 8bixo0e.
XapakTepucTuka npeobpasoBaHusa pacxoda B YacTOTy BbIXOAHOIO curHana umeet Bua;
_ f@blx
R
MAKC

20e, f,.,x - Yacmoma cuaHasna Ha YacmomHom ebixode, [y ;
fuakc - MakcumarnbHass Yacmoma cueHana (1000 I'y);

g/VlClKC

g,.. - MakcumanbHbii 06beMHbIl pacxod Onisi daHHO=20 [y, M/y;

g - meKkywee 3Ha4yeHue ob6beMHo20 pacxooda, M/4;

6
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BUA;:

XapakTepucTuka npeobpasoBaHus pacxofa B BbIXOAHOW CUrHam noCTOSIHHOIO Toka uMeeT

g :(|6blx_|0).M

I Makc I 0
20€ | ex - 3HAYEHUE 8bIXOOHO20 MoOKa, MA;

lo— 3HayeHUe moka ripu Hyrneeom pacxooe - 0 unu 4 (MA);
MakcumarsibHas eeniudyuHa 8bIx0OHO20 moka 5 MA (modudcbukayus M®-T1) unu

| maxe ~

20MA (Moducpukayus MD-T2);

g - mekyuwee 3Ha4yeHue obbeMHo20 pacxoda, M/;

0,.. - MakcumarsibHbll 06bemMHbIl pacxod Onsi 0aHHoz20 Ly, M/
2.5 MeTponoruyeckme xapakTepucTukn npeobpasoBaTenen npmseaeHsl B Tabn.2.5

Tabnuuya 2.5
MeTponornyeckme xapakTepucTukm 3HayeHne
Mpenenebl gonyckaemMowm OTHOCUMTENBHOW MOrpeLlHoCcT npeobpaso-
BaHMA obbema XnOKOCTU B KONMUYECTBO BbIXOAHbLIX MMMYSbCOB C
HOPMMpPOBaHHOW LieHon, %, B Anana3oHe pacxonos:
oT gMMH 40 gn1 +3
OT Qn1 A0 Jn2 +2
OT Gn2 AO Juakc +1
Mpepenbl gonyckaemMowm OTHOCUMTENBHOM MOrpeLHocT npeobpaso-
BaHMsA pacxoda B 4acCTOTYy BbIXOAHOro curHana, %, B AvanasoHe
pacxonos:
oT gMMH Ao gn1 +3
oT gn1 a0 gn2 2
oT gn2 Ao gmakc 11
Mpenenbl gonyckaemMowm OTHOCUTENTbHOW MOrpeLlHoCcT npeobpaso-
BaHWS pacxoda B BbIXOAHOW CUrHam noCTOSHHOro Ttoka, %, B aua-
nasoHe pacxoaos:
OT Quun 8O 0,025gma|<c §i =% 0 Ozsg’wam
gll&‘l’l
oT 01025gma|<c Ao gMaKC +1
Mpenensl gonyckaeMom OTHOCUTESNbHOW MOrpeLLHOCTU U3MEPEHUS
pacxoga »xugkoctn (OKKU, RS-232, RS-485), %, B AnanasoHe pac-
XO[O0B:
OT Juun 80 Jn1 +4
oT gn1 Ao gn2 12,5
OT Jn2 A0 Juakc +1,5
Mpenenbl gonyckaeMon OTHOCUMTENBbHON MOrpeLlHOCT N3MepeHus
obwvema xungkoctn KK, RS-232, RS-485), %, B AnanasoHe pac-
XOA0B:
oT gMMH 4o gn1 +3
oT gn1 pale) gn2 +2
oT gn2 Ao gmaKc +1
2.6 [Inana3oH Temnepatypbl n3amepsiemon cpeasbl, °C 5...150
2.7 Pabouee gaeneHue, Mla 1,6
2.8 'vgpaBnnyeckoe conpoTmBrieHne npeobpasoBaTtenen Ha MakCMManbHOM pacxode, He
6onee, MMa (kr/cm?) 0,001 (0,01)

2.9 letanu npeobpasoBarenen, conpukacarLwmecs ¢ amepsaemon cpeaon, N3roToBreHbl

13 maTepuanos YCTOMYMBBLIX K €e BO3OENCTBUIO, HE U3MEHSALLMX ee KadYecTBa M AOMyLLEeHHbIX K
npumeHeHunio MnHsgpasom Poccuu.
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3 YctponctBo n pabora

3.1 MpuHumn paboTbl NnpeobpasoBatenss OCHOBaH Ha ABNeHuM mHayumposanua SOC B
NPOBOAHUKE (M3MEPSEMON XMUAKOCTK), ABMXKYLLEMCS B MAarHUTHOM norse.

Mpn OBWXEHMM 3MEeKTPONPOBOASLLEN XUAKOCTM B NOMNEPeYHOM MarHUTHOM Mnose B Hew,
Kak B MPOBOAHMKE, HABOAUTCA aneKkTpoasmxkyLlas cuna. Bennunna 30C, cornacHo 3akoHy ®apa-
Aes, NponopunoHarnbHa AnameTpy BHYTPEHHEro cevyeHns TpybonpoBoaa, MarHUTHON MHAYKLMN 1
CKOpoCTW noToka. Npu NOCTOSTHHOM 3HAYEeHUU UHAYKUMM MarHUTHOro nons 3HaveHne 3C 3asucut
TOSbKO OT CKOPOCTM MOTOKA XXMAKOCTU W, cregoBaTteribHO, OT 06bEMHOro pacxoaa.

3HauyeHue nHayuupyemoinn 34C cHUMaeTCca C NOMOLLbIO 3MNEKTPOAOB, YyCUnmMBaeTcs U no-
naetcs Ha AU, roe npeoGpasyeTtcd B Ko4, NPONOPLMOHAIbHbIN CKOPOCTK (pacxony) nsmepsemon
XnOKoCTU. BbixoAHbIE cUrHarnbl B 3aBUCUMOCTU OT (OYHKLMOHANbHOrO HasHavyeHus Bbixoda npubo-
pa hopMUPYIOTCS MUKPONPOLLECCOPOM.

3.2 MNpeobpaszoBatenu mogndpukaumm MO MMeT UMNYIbCHBIV BbIXO4 C HOPMUPOBAHHOW
ANSA rpynnbl TUNOpa3mMepoB LLeHOW nMmnyribca.

3.2 lNpeobpasosaTtenu moandukaunm MO-Y npeobpasytoT pacxon XnakoCcTu B 9MeKTpu-
YeCKMn curHan ¢ 4Yactoton B gnanasoHe go 1000 Ny n nponopunoHanbHOW ANUTENbHOCTLIO, a
Takke UMEKT MMMYMbCHbIN BbIXO4 C HOPMUPOBAHHOW ANSA rpynnbl TUNOPa3MepPOB LEHOW UMMYrb-
ca.

3.3 lNpeobpasosatenu moandukauum MO-T - npeobpasytoT pacxon XUAKOCTU B BbIXOA-
HOW CUrHan NOCTOSIHHOMO TOKa, NPOMOPLMOHAbHBIN PacxoAdy, a Takke UMEKT MMMYNbCHbLIA BbIXO4,
C HOPMMPOBAHHOWN AN rPyNMbl TUMNOPa3MEPOB LIEHON UMNyrbca.

BenuumHa curHana Ha TOKOBOM BbIxoAe onpegensietca moaudukaumen npubopa u co-
CTaBnserT:

- 0...5 mA ona M®-T1 Ha conpoTuBneHun Harpy3ku® He bonee 1 kKOwm;

-4...20 mA ona M®-T2 Ha conpoTMBIEHMM Harpy3kn® He 6onee 250 Om.

lMpumeyaHue:* - ConpomueneHue Hagpy3Ku ¢ y4emom cornpomuerneHus rnpoeodos.

CTpykTypHble cxeMbl npeobpasoBaTenenn pasnuMyHbIX MOgUdUKaLMIN NpeacTaBneHbl Ha
pucyHkax 3.1, 3.2, 3.3.

nK

I

RS-232

W3mepuTenbHbIi yyacTok
npeo6pasoBatens

aneku;pmci::‘uble * Bxop ans curnana
I;M “Crapt/cron”

m +
[ ] [ 1 3ac Mukponpoueccop P —
\ / MHAYKUNA Yeunurens BbIXOA

]
Aun 4—T

PucyHok 3.1 — CTpykTypHasa cxema npeobpasoBatenen moaundukaumin MO

nK

RS-232

WamepuTenbHbIi yyacTok
npecbpasoBarens

+

3NeKTpOHHLIE
AL KMioun Bxoa ans curhana

_ “CrapricTon”

m Mukponpoueccop + " ~
] MAYNLCHBIA
L1 aac BLIXOA
\ J PAHAYKUMIA  yepnutens -
+
YacToTHbIi
l BbIXOA

AuUn q—T
PucyHok 3.2 — CTpykTypHasa cxema npeobpasoBatenen moandukaumnmn MO-Y
8
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nK

RS-232

WameputenbHbIi yHacTok
npeo6pasoBarens

[+
3neKTpoHHbIe Bxop pna curHana

AN Kniosu “Craprticron”

+
anc Mukponpoueccop MmnynbcHbIA
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PucyHok 3.3 — CTpykTypHas cxema npeobpasoBartenen mogndukaumm MO-T1(2)

3.4 lMpeobpasoBartenu C UCMONHEHNEM «M» oTnnyarTca Hanuumem BCTpoeHHoro YKKA
ONSA BbIBOAA M3MEPEHHbIX 3HAa4YeHMI napameTpoB (CM. Tabn.2.3).

3.5 B npeobpasoBartene MMeeTcs BO3MOXHOCTb BbiBOAA U3MEPSIEMbIX NMapamMeTpoB Ha
BHeLLHee YCTPONCTBO Yepes nHtepdenc RS-232 (RS-485).

3.6 MapameTpbl nHMUManM3aummn (KOSMPUUNEHTLI, NOMNy4YeHHble B pesynbTaTe rpagyu-
poBKM nNpeobpasoBaTtens, 3Ha4eHMs KOAOB, LeHa U ONUTENbHOCTb BbIXOAHOMO MMMyNbCa, MaKcu-
MarbHOe 3HayeHue YacToTbl Ang mogudukauumn M®O-Y, makcumanbHoe 3Ha4YeHne BbIXO4HOro ToKa
ansa ncnonHenma MoO-T1, M®-T2) Beogatca B npeobpasosaTens ¢ MK nog ynpasneHnem cneum-
anbHoro nporpammHoro obecnevenns «MactepdPnoy-Cepsuc-K». (bonee nogpobHo cm. CepBuc-
Has nporpamma «Mactep®noy-Cepsuc-K» PykoBoacTBo nonb3oBartens).

MapameTpbl XpaHATCS B 9HEProHe3aBUCMMOWN NaMsTM N BOCCTaHaBMMBAKOTCA MPWU BKMHO-
YeHuM NuTaHms npubopa.

3.7 UeHa nmnynbca Ha MMNyNbCHOM BbIXOAE MOXET NPUHUMaTb 3HaYeHusi, NpUBEAEHHbIE
B Tabn. 2.2, n 3agaBaTbCA Npu nomoLun nporpammHoro obecnedenunsa «Mactep®noy-Cepsuc-K».
M3meHeHnsa BO3MOXHbI TONbKO NpW yCTaHOBNEHHOM mxamnepe XP8 paspelueHuns sanmcu.

LleHa nMnynbCHOro BbiIxo4a ykasblBaeTCs Ha WWnbanke (MapkUpOBOYHOM Tabrnmyke).

3.8 KoHCTpyKTMBHO npeobpasoBaTenu COCTOAT U3 CreayloLWnX COCTaBHbIX YaCcTew:

-n3mepuTenbHoro yyactka (1Y);

-3I1eKTPOHHOro 6noka (36).

MY npeactaensieT cobor oTpe3ok TpybonpoBoaa, BbINOMHEHHbIN 13 ctanu 12X18H10T.

MarHuTHoe none co3gaeTcsi C NMOMOLLLIO KaTyLleK, pacrnonoXeHHbIX CHapyxu Tpybonpo-
BOJA U3MEPUTENbHOro yyacTtka. [ns 3awuTbl KaTylek 0T MeXaHM4YeCckux BO34eNCTBUA UCMONb3Y-
€TCH HapPYXXHbIN KOXYX U3 MarHUTOMSATKOM CTanu.

O[C cHumaeTca ABYMSA dneKkTpogamu, pacnonoXeHHbIMU B OAHOM NOMNepeyYHOM CeYeHun
Tpybonposoda 3anoanuuo ¢ BHYTPEHHEN NOBEPXHOCTLIO (byTepoBkM (dhToponnacra), U3onupyto-
LLer UX OT MeTannuMyeckoro Tpybonposoaa.

nY Bepcum 1.1 Dy 15 — 50 umetot 6ecdnaHueBOe KOHCTPYKTUBHOE UCTONTHEHWE, BepCUs
3.1 ana Dy 15-150 moxeT 6bITb ncnonHeHa ¢ onadHuamu, B cootsetctaum ¢ NPUNOXKEHUNEM A.

Kopnyc Ob 3akpenneH Ha cTowke, pa3melleHHon Ha LY npeobpasoBartens.

MoakntoyeHre KaTylwek feKTPOMarHUTOB U 3anekTpoaoB kK Ob ocywectBnaeTcsa npu no-
MOLLM kabenen, pacnonoXeHHbIX B CTOMke kKpenneHnsa 3b.

Ob ocyuecTBnsieT HeO06XoaMMble N3MEPEHUS M BLIYUCIIEHMS, a Takke POpMMPOBaHNE Ha
BHELUHME yCTpoKrcTBa Tpebyemble curHansi.

B kopnyce 3Ob pasmelyeHa nnata npoueccopa (cm. NMPUNOXEHWNE B).

[locTyn BHYTpb CEPBMCHOro oTceka nnaTtbl npoueccopa, B KOTOPOM pa3MeLleHbl pasbem
XP8 onga sanucu napameTpoB M cepBUCHBbIA pazbeM XP6, nperpaxaeH KpbILWKOW, 3aKpenrieHHON
BYHTaMMU.
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Mpeobpasosatenn c ucnonHeHnem «M» Ha kpbiwke 36 umetot KK, obecneunsaroumin
BM3yarnbHOEe OTODOpaxeHne nHgopmauumn.

4 MapkupoBKa, NiIoMOMpoBaHue, ynakoBKa

4.1 MapkupoBka 1 nnomonposaHme

4.1.1 Ha kpblLwKe Kopnyca 3NeKTPOHHOro 6roka Ha Wwunbanke (MapKMpoBOYHON Tabnnyke)
HaHeCeHb! creayoume MapkMpoBoYHble 0603Ha4YeHUS:

-NOoNHOe HanMeHoBaHWe 1 ycnoBHoe 0603HaYeHne npeobpasoBaTens pacxoaa;

-3aBofckon Homep npeobpasoBaTtens;

-aonyctumoe paboyee aaBneHue;

-3HaK yTBEPXAEHUSA TUNa;

-rof U3roTOBIEHUS;

-ANanasoH pacxodoB, MY,

-LleHa BbIXOAHOro UMMNynbCca, M /UMn;

-npegernbl 3MEHeHUs BbIXOAHOIO TOKa

(ons npeobpasoBatenen mogndukaumm MO-T), MA.

Ha HapyXHOM KOXyxe M3MepuUTEeNbHOro yvactka npeobpasoBaTtens Ha WWbOMKE HaHe-
CeHbl criefyoume MapKMpoBoYHble 0603HavYeHns:

-CTperka, ykasblBatoLias HanpaBneHne NoToKa XXUaKocTu;

-NONHOEe HanMeHoOBaHMe 1 ycnoBHoe 0603Ha4YeHne npeobpasoBaTens pacxoaa;

-3aBocKon HoMep npeobpasoBaTtens;

-rOf U3roTOBIIEHUS.

4.1.2 MNpeobpasosaternb nnombupyetTca HaHeceHnem oTTucka knenma OTK npegnpuatus-
N3roToBUTENSI Ha NNOMOMPOBOYHYIO nacTy. Yalwka Ana nnoMmobupoBaHMsA pacnofioXeHa Ha nnarte
npoleccopa 3NeKTpoHHOro 6noka.

PesynbTaTbl NepBUYHON NOBEPKN 3aBEPSAIOTCA HAHECEHMEM OTTUCKA KrenmMa rnoBeputens
Ha NMOMOMPOBOYHYKO NAcTy M OTTUCKOM KnermMa B nacrnopTe Ha npeobpasosartenb. Yalika ans
NnomMGbupoBaHUSA pacnosfioXeHa Ha KpblLKe, Nperpaxaarowen JOCTYN K CEpBUCHOMY OTCEKy nnaThbl
npoleccopa 3NeKTpoHHOro 6noka.

Mpn nepuogunyeckon nnm BHENNaHOBOW NOBEPKE, NPU NpuU3HaHMK nNpeobpasoBaTens npu-
rogHbIM K MpMMeHeHuto npubop nnomoupytoT 1 genarT OTMETKY B NacrnopTe B COOTBETCTBUM C
MP50.2.006.

C uenbto 3awwmTbl OT HECAHKLMOHMPOBAHHOIO BMeLLaTeNbLCTBa B paboTy npeobpasoBarte-
na npeobpasoBatenb nnoMbupyeTcs TennocHabXarolwen opraHusaunen AByMS HaBeCHbIMU
nnombamm yepe3 OTBEPCTUS, PaCMONOXEHHbIE HA KPbILIKE U B KOPNyce anekTpoHHOro 6rnoka npe-
obpasoBaTerns.

4.2 Tapa 1 ynakoBka

YnakoBka msgenun npounssoantca B KapToHHble (TOCT 9142) kopobku unn aHepHble
(FTOCT 5959) awwwmku, BbINOXEHHbIE BHYTpKU ynakoBovHon 6ymaron no FOCT 8828.

M3genusa, ynakoBaHHble B NOTPeOUTENbCKY0 Tapy, MOryT (0OpMUPOBATLCS B TPaAHCMNOPT-
Hble nakeTbl No FOCT 21929.

MapkupoBKka TPaHCMOPTHOW Tapbl NPOM3BOAUTCA MaHUMYNAUMOHHBIMU 3HAKaMu, OCHOB-
HbIMW 1 gonoNHUTENbHBIMU Hagnucsammn B cootBeTcTBUM ¢ TOCT 14192.

MaHnnynaumMoHHbIE 3HaKM HAHOCATCS Ha OOKOBblE MOBEPXHOCTU TPAHCMNOPTHOM Tapbl B
cooTtBeTcTBMU C pasgenom 4 FOCTa 14192 n coOTBETCTBYHOT HA3HAYEHUIO CreayLMX 3HAKOB:

-XPYMNKOCTb rpy3a, OCTOPOXXHOe obpaLleHne ¢ rpy3om;

-He06X0ANMOCTL 3alUnThl Fpy3a OT BO3AENCTBUA BRaru;

-NpaBuibHOE BePTUKaNbHOE NOMOXeHNe rpyaa.

OcHoBHas 1 OONONHUTENbHAA HAAMNUCU HAHOCATCHA HA BEPXHIOK KPbILKY TPaHCMOPTHOWM
Tapbl U cogepkaT NoSIHOE HAaMMEHOBaHKE rpy3onony4vaTens n rpy3ooTnpaBuTens

3kcnnyaTtaunoHHasa OKyMeHTaums yNakoBbIBA€TCA B NakeTbl U3 MNOMNITUIIEHOBOM NITEHKN
1 BKNaablBaeTCHA BHYTPb SLUMKA (KOPOOKK).

B kaxabln AWMK BKaablBaeTCs YNaKOBOYHbIN MUCT, COAepXallnin criegyowmne ceegeHuns:

-HaNMeHOBaHWMe N TOBApPHLIN 3HaK NPeanpUATUS-U3roTOBUTENS;

-0603Ha4YeHMe ynakoBaHHOro M3genus;

-KONTMYECTBO M3OENTUN B ALLUKE;

-faTa ynakoBku; -dhaMunns ynakoBLUuKa.
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YACTb II

MCNnoJib30OBAHUE MO HASHAYEHUIO
5 dkcnnyaTauMOHHbIe OrpaHUYeHUs

BHUMAHWE! Henb3sa pacnonarate npeobpasoBatenu BOMAM3M MOLLHbLIX WCTOYHUKOB
3AMEeKTPOMarHMTHbIX Nosien (cunosble TpaHcopMaTopbl, ANeKkTpoasuraTenn, HeakpaHMpoBaHHbIE
cunoeble kabenu n 1.1.)

B nomelieHnun, rge akcnnyatupyeTtcs npubop, He AOMKHO ObiTb cpeapbl, Bbi3biBaloLLEN
KOppO3uo MaTepuarnos, U3 KOTOPbIX OH U3rOTOBIEH.

6 NMoaroToBKa K aKkcnnyaTtauuu

6.1 Mepbl 6esonacHoCcTH

6.1.1 K pabote c npeobpasoBatensamMm SOMNyCKalTCA Nvua U3yymBLUME 3KCNSTyaTaumnoH-
HYI0 JOKYMEHTaUMo Ha yCTPOMCTBA NUTaHNS UM BTOPUYHbIE NPMOOPBI, OT KOTOPbIX 3annTbiBaeTCs
npeobpasoBarernb, NpoweaLlie NHCTPYKTaX Ha paboyemM MecTe 1 nmetoLme rpynny no anekTpo-
6e30nacHOCTN He HuXe 2.

6.1.2 No cnocoby 3aWwunTbl OT NOPaXXEHUS ANEKTPUYECKUM TOKOM npeobpasoBaTenn oTHO-
catca K knaccey 11l no FOCT 12.2.007.0.

6.1.3 3anpellaetca Ha Bcex aTtanax paboTbl ¢ npeobpasoBaTerieM KacaTbCsd pyKamu
9NEeKTPOAO0B, HAXOAALWMNXCS BO BHYTPEHHEM KaHarne u3MepuTenbHOro yyactka npeobpasoBaTens.

6.1.4 3anpelyaeTca akcnnyaTtaumsa npeobpasoBaTens ¢ NOBPEXAEHUAMU, KOTOPbIE MOTYT
Bbl3BaTb HapyLLUEHNEe repMeTUYHOCTM Kopryca Un ero COeANHEHUN ¢ TPyGoNpoBOAOM.

6.1.5 Bce paboTbl N0 MOHTaXy U PEMOHTY npeobpasoBaTeniel HeobXo0ANMO OCYLLECTB-
NSATb NPU OTKMIOYEHHOM BHELLUHEM UCTOYHUKE HaMNPSKEHUSA MUTaHWUS.

6.1.6 Bce paboTbl MO MOHTaXy M AEMOHTaXy npeobpasoBaTena He06X0AMMO BbINOSHATL
npv OTCYTCTBMU aBMneHNs BOAbl B CUCTEME.

6.1.7 BHumaHue! Kateropnyeckm He gonycKaeTcA NpoTeKkaHue CBapo4yHOro ToKa 4ye-
pe3 uamepuTenbHbIN y4acTOK npeobpa3oBaTtens Npu NpoBeAeHUN 3NEeKTPOCBapPOYHbIX pa-
60T.

6.1.8 He ponyckaeTtca akcnnyaTaunsa npeobpasoBaTtenien BO B3pbIBOOMACHbIX NOMELLEHM-
AX.

lNpumeyaHue - Npeobpa3osamerib 187151€MCs 3KOI02UYEeCKU YUCmbIM rpubopom.

6.2 NoaroToBka K MOHTaxy

6.2.1 TpaHcnopTMpoBKa nNpeobpasoBaTenen K MeCcTy MOHTaXa JOSPKHa OCYLLEeCTBASATLCS
B 3aBOACKON Tape.

lMocne TpaHcnopTUpPOBKKN Npeobpa3oBaTtens K MecTy YCTaHOBKM NPW oTpuUaTenbHOW TeM-
nepaTtype U BHECEHUS ero B MOMELLEHNE C NOMOXUTENbHON TemnepaTtypon Heobxoammo Bblaep-
)KaTb ero B ynakoBke He MeHee 8 4acos.

6.2.2 Tllocne pacnakoBbiBaHWS MpeobpasoBaTens Heob6XO0AMMO MNPOBECTU BHELUHUN
OCMOTP M34enus, Npy 3TOM cnegyeT NpoBepuTb:

-OTCYTCTBME BUOUMbBIX MEXAHUYECKMNX NOBPEXAEHWUN;

-KOMMJIEKTHOCTb B COOTBETCTBMM C YKa3aHUsMM nacnopTa Ha npeobpasoBarens;

-Hanuumne otTuUcka knenma Focnoseputena n OTK npeanpusTMa-n3rotoBUTENS B Nacnop-
Te Ha npeobpasoBaTernb.

lMpumeyaHue - lNocne pacrnakoeku usdenusi e2o Heobxodumo ebidepxame 8 omarusae-
MOM rmoMeuwjeHUU He MeHee 24 yacos.

PacnakoBaHHbIN Npeobpa3oBaTenb Henb3st NOAHMMATb 3a 3NEKTPOHHbIM BOK, a Takke
yCTaHaBNMBaTb Ha ANEKTPOHHbIA BMOK.

6.3 Bbibop mecTa ycTaHOBKM

6.3.1 NpeobpasoBaTtenn paccumTaHbl 418 pasMeLleHNss Ha NPON3BOSTIbHO OPUEHTUPOBAH-
HOM y4yacTke TpybonpoBoaa (ropM3oHTanbHOM, BEPTUKASIbHOM, Nog, Yriiom).

[na HopmanbHoOro yHKLMOHMPOBaHUA npeobpasoBatens HeobXxoauUMO BbINOSHEHME
cnefyoLwmnx yCrnoBun:

-npeobpasoBaternib AOMKEH OblTb MOCTOSIHHO 3aNOMHEH XUOKOCTbIO;
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-AOIMKEH ObITb ANEKTPUYECKMIN KOHTAKT NpeobpasoBaTersi C U3MEPSIEMOWN XXNOKOCTLHO;
-HanpaeneHMe noToka XWAKOCTM B TpybonpoBoae OO/MKHO COOTBETCTBOBATbL Hanpaere-
HUIO CTPenkKn Ha koprnyce npubopa.

B cnyyae HemnomHoro 3anofHeHMs1 Uy 3aBO3AYLUMBAHWUS KaHana MosIBMNSOTCS OLUMOKK
n3MepeHns. B cBsI3n ¢ 3TUM Npu MOHTaxe criegyeT NPUAEPXKMBaTLCS CreayloWwmnx peKoMeHaauuni:
-He ycTaHaBnMBaTb NpeobpasoBaTtesib B CaMOW BbICOKOM TOYKE KaHarna CUCTEMbI;

-He ycTaHaBnvBaTtb npeobpasoBaTesnb B Tpy6onpoBoAe C OTKPbITHIM KOHLIOM.
MpvMepbl ycTaHOBKM Npeobpa3soBaTens NnpuBeAeHbl Ha pUcyHke 6.1.

Macrep.

Pngy
D
J—
J A
PekomeHayemoe & it 5'/ on
pacnonoxexue % E ET [ [} ’><<\ ~§§
~_ P N
R IFT

] ///l\\\
q

]

q p
PucyHok 6.1 — MNpumepsbl ycTaHOBKM NpeobpasoBaTens

B cnyyae HeBO3MOXHOCTW yCTaHOBKM npeobpasoBaTtens B pekoMeHAyeMblX MecTax [o-
nycKkaeTCa MOHTaX B BEpXHeW Touke cuctemsl. [pn aTom criegyeT yCTaHOBUTL BO3AYLLUHbIV KnanaH
ANA BbIMycKa CKOMMBLLErocs Bo3ayxa B aTMmocdepy (CM. pUCYHOK 6.2).

Bosayx

MacTep
®noy

[,

—> —

PucyHok 6.2 — YcTaHoBKka npeobpasoBaTens B BEpXHeN To4uke Tpybonposoaa

Mpn n3amepeHnn pacxoda B YaCTUYHO 3anofHEHHbIX TpybonpoBogax unu B Tpybonposo-
Aax C OTKPbITbIM KOHLOM ANS rapaHTUPOBAHHOIO 3anoSfTHEHNS XNOKOCTbIO, NpeobpasoBaTtenb cre-
AyeT yCTaHaBnMBaTb B HAKIMOHHOM unu U-o6pasHom Tpybonposoge (CM. pUCyHOK 6.3).

MacTep-

ongy

MW\

PucyHok 6.3 — YcTaHoBKa npeobpasoBaTesnis Npu M3aMepeHnn pacxoja B YacTUYHO 3anosi-
HeHHoM TpybonpoBoae

6.3.2 MecTo ycTaHOBKM JOMKHO obecneynBaTb YAOOCTBO BbINOMHEHNSA MOHTaXHbIX paboT
N obCcnyxmBaHus.

YcTtaHoBKy npeobpasoBaTens cnegyet NpoBOAMTb B MeCTax, rae TpybonpoBoa He noa-
BepxxeH Bubpauun. MNMpu Bo3moxHoON Bubpauum TpybonpoBoAa B Ananas3oHe 4acToT U aMnnutya,
npeBbIlLarLWmMX 4onycTuMmble Ana npeobpasoBatens 3HadeHus, Tpybonposog 4o v nocne npeob-
pasoBaTens AO0MMKEH ONMpaTbCsl HAa HENOABUXHOE OCHOBaHME.

MpeobpasoBaTtens HeOOX0AMMO pacnonaraTte B Ton Yactu TpybonpoBoaa, rae nynbcaumm
N 3aBUXPEHUA MMHMManbHble. NMpu ycTaHoBKe HeOBXoanMO obecnevnTb NPSIMONIMHENHbIE YHaCTKM
Ao v nocne npeobpasosatens. (Cm. NMPUNOXEHUME I — TpeboBaHusa K AnvHE NPSAMbIX y4acTKOB).

12
pen.1.2



MpucoeguHsembli TpybonpoBoa AommkeH cooTBeTcTBoBaTh [ly npeobpasoBaTens, yka-
3aHHOMY Ha Wunbauke npubopa 1 B ero nacnopTe, U UMeTb NPsiMble Y4acTKU AFIMHON HE MeHee 2
Oy nepen HuM n He meHee 2 [y nocne (cm. NMPUNOXKEHUE A). Ha aTux yyactkax He AOSBKHO
ObITb HUKaKNX YCTPOWCTB UIM 3MEMEHTOB, BbI3blBAIOLLMX UCKaXKEHWE NOTOKa XUAKOCTU. Mpn aToM
AoMmxHa BbITb cobntofeHa COOCHOCTb NPSIMbIX Y4aCcTKOB 40 NpeobpasoBartens u nocrie Hero c ca-
MUM npeobpasoBaTenem pacxoaa.

[onyckaeTcsa ycTaHaBNuBaTb 3aBWKKY UIM LLAPOBOW KpaH neped npeobpasoBaTenem Ha
paccTtosaHun He MeHee 2 [ly. [pu 3ToM B pabodem COCTOSHUK, 3aABMXKKa (LLAapOBOWM KpaH) OOIMKHA
ObITb MONMHOCTbLIO OTKPbITA.

[onyckaeTcsa ycTtaHaBnuBaTb OTBOA, KONMEHO, UNbTP UNn rps3eBrk nepeq npeobpasosa-
TEeNnemM Ha paccTtosiHum He meHee 5 [ly.

[lonyckaeTca ycTaHaBnMBaTb PErynnpyoLWniA KnanaH, HEMOSTHOCTLIO OTKPbITYIO 3a4BUXKKY
nnun Hacoc nepepn npeobpasoBaTenem Ha paccTosHuM He meHee10 [y.

6.3.3. B cnyyae HecooTBeTCTBMA AnameTpa Tpybonposoda u [y npeobpasosatensi Heob-
XOAMMO YCTaHOBUTb KOHYCHblE NMepexoAHble y4acTKM Ha BXo4e W BbIXOA4e NPSAMbIX y4acTKoB npe-
obpasoBaTens, BbiNonHMB TpeboBaHnsa n.6.3.2.

lMpumeyaHue — [psimonuHeliHbie ydacmku mpybornpoeodos8 U KOHYCHble repexodHble
yHacmku 8 KOMIM/IEKM MOHMAaXHbIX Yacmedl rpednpusimusi-u32omosumersisi He 8X00sim.

6.3.4 BHUMAHUE! Bo nsbexaHue Bbixoaa U3 CTPOA nNpeodbpasoBaTens npoBegeHue
CBapoO4HbIX paboT Npu yCTaHOBNEHHOM Npubope 6e3 BbINOSIHEHUA HUXE U3NOXEHHbIX Tpe-
60BaHMN He gonycKaeTcA:

-BbINOMHUTb OTKITOYEHME COeAMHUTENbHbLIX Kabenen nuHM cBA3N OT nNpeobpasoBaTens,
CMOHTUPOBAHHOIO Ha TpybONpPOBOAE;

-NMPON3BOANTL NOACOEOVHEHME 3a3eMMSoLWEero NpoBoga 3feKTPOCBApPOYHOro annapaTta
Ha TOT e Tpybonposog MakcumarnbHO 613KO K MECTY CBapKM;

-BbINOMHUTbL 3aWUTHOE (OT CBApO4YHbLIX TOKOB) 3MEKTPUYECKOE LUYHTUPOBAHWE Yy4acCTKOB
TpybonpoBoaa oo v nocre npeobpasoBarensi.

LyHTMpoBaHne npeobpasoBaTensi BbIMOSHAT NPU MOMOLLM CTanbHOW NOSOCHI, NpuBa-
PEHHOM K KOHUaM TpybonpoBoaa B MecTax ero paspbiBa B COOTBETCTBUM C puc. 6.4. TonwmHa
LWYHTa OO0SMKHA PaBHATLCA TOSMLWMHE CTEHKM TpyObl, a WMpUHA LWYyHTA OOIMKHA PaBHATLCA NOJo-
BMHE BHYTPEHHero gnameTtpa TpyObl.

[MpeobpasoBaTtens pacxoga
— K= —
I I | —1

WyHT

3aaBuXKKK

PucyHok 6.4 — LlyHTupoBaHne npeobpasoBarens

6.3.5 YcraHoBka npeobpasoBatensa B TpybonpoBo OCyLLECTBNAETCA B 3aBUCMMOCTU OT
BapuaHTa ero noctaBku B COOTBETCTBUM ¢ nn.6.3.6; 6.3.7.

lMpn ycTaHOBKE Ha HaKIOHHOM MMM FOpM3OHTanNbHOM Tpybonposogax npeobpasoBaTenb
OOJMKEH pacnonaraTbCsa 3NeKTPOHHbIM 610KOM BBEPX.

YcTtaHoBka npeobpasoBatens B TpyOoONpoBO4 AOMKHa MPOM3BOAUTLCS MOCMe 3aBepLue-
HUS BCEX CBApPO4HbIX, MPOMbIBOYHbIX M rfnapaBnnyecknx pabor.

BHUMAHMUE! Olna ncknio4vyeHna noBpexaeHus cgpnaHueBbIiX U 6eccpnaHueBbIX npe-
obpa3oBaTenenn MOHTaXHO-CBapo4Hble paboTbl HEOOXOAUMO NMPOBOAUTL C O06GA3aTenbHOMN
yCTaHOBKOW B TpybonpoBoA rabapuTHOro Maketa npeobpasoBartens.

6.3.6 YcraHoBka B Tpybonposog chnaHueBbIX npeobpasoBatenem

6.3.6.1 NocTaBka dnaHueBbIX NpeobpasoBaTenien ¢ KOMMIEKTOM MOHTaXHbIX YacTen (CMm.
puc. A.1, NMPUNTOXEHUE A).

[na yctaHoBKKn npeobpasoBaTtens B TpybonpoBos HeobxoaMMo MCnosnb30BaTh:

-rabapuTHbI MakeT npeobpasosaTens (cm. puc.A.3 NPUTTIOXKEHUE A);

lMpumevaHue — MabapumHbil Makem rnpeobpasosamersis nocmaessisemcs npednpusmu-
em-u32omosumersiemM rno omoesibHOMYy 3aKasy.
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-Tpy6bl Nno FOCT 3262; TOCT8734; TOCT8732.

C6opka CTbIKOB NoA CBapKy, a Takke pasMepbl CBapHbIX LLIBOB BbIMOSMHATL B COOTBET-
cteumn ¢ FOCT 16037.

YcTaHoBKy npeobpasoBaTens NpoBOAUTb B CriedytoLlen nocneaoBaTenbHOCTU:

-U3roTOBUTb NpsAIMblE y4acTkn TpybonpoBoaos, cooTBeTCcTBYOWME [ly npeobpasoBaTens.

lMpumevaHue — lpu npusapke mpy6 K hnaHyam 3amepums hakmudeckul HapyXXHbll
Ouamemp mpybbl U pacmo4yumbs omeemHbil hiaHey ¢ obecrnedeHuem duamemparibHO20 3a3opa
0o 0, Tmm.

-NMPON3BECTM COOPKY NMPSAMbIX Y4ACTKOB C YCTAHOBMEHHBIMW MOHTaXXHbIMW MPOKNagkamm),
rabapuTtHoro maketa u kpenexa (6ontel FOCT 7798, rankn NTOCT5915), BxogsLwero B KOMMeEKT
MOHTaXHbIX YacTen. 3amepuTb haKkTUYECKUA pasmep Mexay TopLamMu NPSMbIX y4acTKOB;

-3aKpenuTb TPyOGoNpoBOa C LENbio UCKIIOYEHMS HapPYyLLEHMUS COOCHOCTM MOcne ero pas-
pes3aHus;

-*Bblpe3aTb Y4YacTOK LWTaTHOro TpybonpoBoda C y4eTOM WM3MEPEHHOro (OaKTUYeCKOoro
pasmepa 1 TEXHOSNTOrMYECKNX JOMYCKOB Ha CBapKY;

*BHUMAHUE! C uenbio obecnevyeHns aneKkTpob6e3onacHOCTU NepcoHana, nepeg
BbINOSIHEHUEM paboT No pa3pbiBYy 3NEKTPUYECKOW uenu, TpybonpoBoa HeobxoauMmo 3a-
LWWYHTMPOBAaTb CTaslbHOW NOSIOCOM B COOTBETCTBUMU C puc. 6.4. CBapHble WBbI Heob6xoaMMo
BbINOSIHATbL CNJIOWHbLIMU U 06ecnevYnBaloLLMMMN HOPMaribHbIN 3NIeKTPUYECKUA KOHTAKT.

-NpuBapuTb cobpaHHbIe NpsiMble y4acTkK K Tpybonposoay.

lMpumeyaHue — Omeepcmus o0 Kpenex G0smKkHbl bbimb pa3HECeHbl oM 8epMmuKaibHOU
ocu, Ymo obecrneyum eepmukasibHyl yCmaHO8Ky rnpeobpasosamerns nocre demMoHmaxa eaba-
pumHoz20 makema (cm. puc. 6.5).

PucyHok 6.5

-AEMOHTMPOBAaTb rabapuTHbIN MaKeT, MOHTaXXHble MPOKNaAKM U yCTaHOBUTbL npeobpa3so-
BaTeslb C UCNOMNb30BaHNEM Kpenexa KOMMIIeKTa MOHTaXHbIX YacTeln U NapOHUTOBLIX NPOKNaAoK;

-o6ecneunTtb COOCHOCTb npeobpasoBaTensa u naHUEB CTbIKOBKON AMaMeTpa OTBETHbIX
dnaHuUeB M HAPY>KHOTO AnameTpa Koxyxa npeobpasoBartens;

-COEANHNTb NNACTUHbI 3a3EMIEHNSI C BUHTAMM 3a3eMIeHMs Ha OTBETHbIX doflaHuax.

BHUMAHMUE! Mpoknaaku, yctaHaBnMBaemble Mexay dnaHuamu, He AOMKHbI Bbl-
cTynatb B NMPOTOYHYKH 4acTb TpybonpoBoga No BHYTPEHHEMY AuMaMeTpy 3a rpaHuubl
YyNJIOTHAEMbIX MOBEPXHOCTEMN.

3aTsKKy KpenexHblX raek Ha bnaHuax npon3Bo4MTb NOOYEPELHO NO AnamMeTpanbHO
NPOTMBOMNOMOXHbIM Napam. Npu 3ToM HeobxoaMMo n3beraTb NPUMEHEHMS YPE3MEPHbIX YCUITUI BO
n3bexaHve nanuwHen gedopmauum oTbopToBaHHOM Ha hnaHew, PyTepPOBKN NEPBUYHOIO Npeob-
pasoBarensi.

PekomMeHOyeMbIi MOMEHT CUSbl 3aKPYUYMBaHUA raek B 3aBUCMMOCTU OT UCMONHEHUSA
nepBUYHOro npeobpasoBaTens npueeaeH B Tabnuue 6.1.

PmcdeK 6.6
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Tabnuua 6.1

OuameTtp ycrosHoro npoxoga MNP, mm 15...32 | 40...65 | 80,100 150
Jonyck napannensHoCcTu donaHueB ,MM 0,2 0,3 0,5 0,6
Jonyck coocHocTu dhnaHueB, MM 0,5 1 1 1

MoMeHT cunbl 3akpyumBaHna raek, H-m 20 35 60 100

BHUMAHMUE! MNocne 3atsarMBaHus raek, ycCtTaHOBMEeHHbIN npeobpasoBartenb 3anpe-
LaeTcAa AoBopauyMBaTb BOKPYr ocu TpybonpoBoaa.

6.3.6.2 NocTtaeka naHueBbix NpeobpasoBatenen 63 KoMNIeKkTa MOHTaXHbIX YacTen

Mpu noctaBke chnaHueBbix NnpeobpasoBaTenen 63 KOMNNEKTa MOHTaXHbIX YacTen (0T-
BETHbIX (flaHLUEB, NPOKNaAoK M Kpenexa) KOMNEKT MOHTaXHbIX YacTen NOCTaBnseTca npeanpus-
TMEeM-U3roToBUTENEM MO OTAENbHOMY 3aKasy.

[Mpn camMoCTOATENBHOM M3roTOBMEHMM KOMMSEKTa MOHTaXHbIX YacTe HeobXxoaMMo uc-
Nonb30BaTb KOHCTPYKTOPCKYID AOKYMEHTALMIO NPeanpuUaTUS-U3roTOBUTENS U HOPMATUBHbIE Kpe-
nexHble n3genus.

-®naHey B cbope MMb6.302631.001CB;

-®OriaHeL, MOHTaXHbIN Py16 MMB6.711346.024;

-BuHT M5-69x10.48.01 TOCT17473 (FTOCT 1491);

-lWan6a 5.01.01 TOCT 11371 (FTOCT 10450);

-bonT FOCT7798;

-lanka NOCT5915

YcraHoBKy npeobpa3soBarernen NpoBoanTL B COOTBETCTBUM C . 6.3.6.1

6.3.7 YctaHoBKka B TpybonpoBog 6eccnaHueBbix NpeobpasoBaTtenem

6.3.7.1 NocTtaBka 6eccnaHueBbix NpeobpasoBaTenen.

[na yctaHoBkn npeobpasoBatens B TpybonpoBoa HeobGxoAnMMO Mcnorb3oBaTb rabaput-
HbI MakeT npeobpasoBarens.

lNpumeyaHue — MabapumHsbil Mmakem ripeobpaszosamerisi rnocmaasrsemcs rnpednpusimu-
em-u32omosumersieM o omoesibHOMYy 3aKasy.

C6opka CTbIKOB NoA CBapKy, a Takke pasMepbl CBAPHbIX LUBOB BbIMNOMHUTL B COOTBET-
cteum ¢ TOCT 16037.

YcTaHoBKy npeobpasoBaTens NpoBOAUTL B CReayHoLLEeN NocneaoBaTeNbHOCTY:

-Npoun3BeCcTn COOPKY MPSAMbIX YH4ACTKOB C YCTAHOBSIEHHBIMU MOHTaXHbIMU NPOKMaakamu,
rabaputHoro maketa u kpenexa (wnunekun MNMNB.758271.003, rankun TOCT 5915), Bxoasuwero B
KOMMMEKT MOHTaXHbIX YacTen. 3amepuTb hakTU4eckuin pasmep Mexay Topuamu npsmbiX ydacT-
KOB;

-3aKpenuTb TPybOoNpoBOa C LEeNbio UCKIIYEHMS HapyLUeHUs COOCHOCTM MOcne ero pas-
pes3aHus;

-*Bblpe3aTb Y4yacTOK LiTaTHOro TpybonpoBoda C y4eTOM W3MEPEHHOro aKTUYecKoro
pasmepa U TEXHOSTOTMYECKUX JOMNYCKOB Ha CBapKY;

*BHUMAHUE! C uenbio obecnevyeHus 3neKkTpobe3onacHOCTU nepcoHana, nepeg
BbINOSIHEHUEM paboT No pa3pbiBYy 3NEKTPUYECKOW uenu, TpybonpoBoa HeobxoauMmo 3a-
LWWYHTUPOBATb CTasflbHOM NOSIOCON B COOTBETCTBUU C puc. 6.4. CBapHbIe WBbI HEO6X0AUMO
BbINOJIHATb CNJIOWHbLIMU U 06ecnevYnBaloLLMMM HOPMalbHbINA 31IeKTPUYECKUMA KOHTAKT.

-NpuBapuTb cobpaHHbIe NpsiMbIE y4acTku K Tpybonposoay.

lMpumeyaHue — Omeepcmusi No0 Kpernex O0mKHbI bbimb pa3HeceHbl om 8epmukasibHOU
ocu, Yymo obecrieyum 8epmukasibHyr0 yCmaHoeKy rpeobpa3oeameris riocrie 0eMoHmaxa 2aba-
pumHoz20 makema (cm. puc. 6.5).

-AEMOHTMPOBATL rabapuUTHbIA MaKeT, MOHTaXHble NPOKMagKku U YyCTaHOBUTbL Npeobpaso-
BaTesb C UCNOMNb30BaHMEM Kpenexa KOMMIIeKTa MOHTaXHbIX YacTen U NapOHUTOBbIX NPOKNaAoK;

-obecneunTtb COOCHOCTb npeobpasoBaTensd u naHUEB CTbIKOBKON AMaMeTpa OTBETHbIX
cdnaHUEeB M HAPY>KHOTO AnameTpa Koxyxa npeobpasoBartens;

-COEANHNTb NEPEMbIYKN N BUHTbI 3a3€MIEHNS Ha OTBETHbIX dhnaHLax.
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6.3.7.2 NocTtaeka 6eccnaHueBbix NpeobpasoBartenen ¢ pnaHuamm B cbope.

[na ycTtaHoBKKM npeobpasoBaTens B TpybonpoBos HeobxoaMMo MCnosb30BaTh:

-rabapuTHbIN MakeT npeobpasoBaTens.

lMpumeyaHue — MabapumHbil Makem rnipeobpasosamerissi nocmasnsemcs npednpusmu-
em-u32omosumersieM o omoesibHOMYy 3aKasy.

-Tpy6bl no FOCT 3262; TOCT8734; FTOCT8732;

C6opka CTbIKOB Nof CBapKy, a Takke pasMepbl CBapHbIX LIBOB BbIMOSIHATL B COOTBET-
cteum ¢ TOCT 16037.

-U3roTOBUTb MpPsIMblE y4acTKkM TpyGonpoBoAoB, cooTBeTCTBYOWMe [ly npeobpasoBartens
(cm. puc. A1, A2).

lMpumevaHue — lNpu nipusapke mpy6 Kk chnaHyam 3amepumb hakmu4decKkul HapyXHbll
Ouamemp mpybbl U pacmoyums omeemHbll ¢briaHey, ¢ obecrieyeHueMm duamemparnbHO20 3a30pa
0o 0, Tmm.

HanbHenwasn nocrnefoBaTenbHOCTb YCTAHOBKU NpeobpasoBaTtens B TpybonpoBoA4 B COOT-
BeTCTBUM C N.6.3.7.1.

6.3.7.3 lNocTtaBka GecdnaHueBbix NpeobpasoBaTenen 6e3 KOMMNNEKTA MOHTaXHbIX 4a-
cTen.

Mpn nocrtaeke GecdnaHueBbIX NpeobpasoBaTenienn 6e3 KOMMIEKTa MOHTaXKHbIX YacTen
KOMMMEKT MOHTaXHbIX YacTen nocTaBnsieTca npeanpusiTueM-u3roToBUTenem no otaenbHoOMy 3a-
Kaay.

lMpn camMoCTOATENBbHOM M3roTOBMEHMM MNPSMbIX Y4acTKOB HeobXxo4uMMO MChorb3oBaTb
KOHCTPYKTOPCKYIO JOKYMEHTaLUMUo NpeanpuaTus-n3roToBUTENst 1 HOPMaTUBHbIE KpenexHble uaae-
nms.

YcraHoBKy npeobpa3soBaTtenen NpoBOANTL B COOTBETCTBUM C M. 6.3.7.2.

6.3.10 MNogkntoyeHne BHELLHMX YCTPOWCTB K NpeobpasoBaTento

MpuctynaTb K NOACOEOMHEHUIO ANEKTPUYECKUX Lienen crieayeT nocne OKOHYaHUs MOH-
TaXHbIX paboT.

MoakntoyeHe BHELLHUX YCTPOWCTB OCYLLECTBNSETCS npu nomowm kabens (pekomeHay-
emoe ceveHune nposoaa 0,2 MMZ) B cootBeTcTBUK € NMPUNOXEHWEM B. OnuHa kabens ana um-
NyNbCHOro, YacTOTHOIO U TOKOBOrO CUrHamnoB He AOSMKHA npeBbiwaTh 200 m.

[Mpn BbLICOKOM YpOBHE MHAYCTPUArnbHbIX NOMEX, a TakkKe B Criyyae ANMHHbIX KabenbHbIX
NMHWIA, MOHTaX PEKOMEHAYeTCs BbINOMHATL SKPaHUPOBAHHbIM Kabenem. 3asemneHne akpaHupo-
BaHHOro kabens JonyckaeTcs TONbKO C OAHOM CTOPOHbI (CO CTOPOHbI BHELLHErO YCTPOWMCTBA).

[OnnHa nuHun cBa3n onga nepegadn gaHHblX Yyepes uHTepdenc RS-232 He AormkHa npe-
BbllaTh 15M. [InvHa nuHun cBA3KM ANs nepefadn gaHHbIX Yyepes3 nHtepdenc RS-485 He gormkHa
npesbiwaTtb 1500Mm.

6.3.11 Onga nutaHua npeobpasoBatend AoMycKkaeTcsl UCMOMb30BaTb MCTOYHMK CTabunu-
3MPOBAHHOMO MOCTOAHHOIO HanpsikeHus (NOCTaBsieMbIA NPEAnpPUATUEM-U3TOTOBUTENEM B KOM-
nnekte c npeobpasoBatenem) co cneayrLnmMm napaMmeTpamu:

-BbIxogHoe HanpshkeHne 11,5 — 15B, npn M3ameHeHun ceTeBoro HanpsbkeHnsa ot 187 go
242B, -Tok Harpy3kn He meHee 500 MA..

6.4 MNyck npeobpasoBatens, onpoboBaHne

6.4.1 MNpu BBOAE NpeobpasoBaTtend B 3KCNnyaTtaumioo, BO nsdexaHne rugpaBnnyeckmnx
yAapoB, 3anofiHeHe U3MepPUTENbHOMO y4acTka BOAON HEOBXOAUMO BbIMOSHATE NSIABHO B TEYEHUE
15 MUHYT.

Y6eanTtbca B repMeTUYHOCTU COEAUHEHUA — He AO0SMKHO Habnogatbcs NOATEKaHUN, Ka-
neneb.

Mpn Hanuumn pacxoga B cucteme ybeamtbcs B CTabunNbHOCTU MOKasaHui pacxoda Ha
BHewHeM yctponctae, XXKN nnu MK.

B cnyyae BO3HMKHOBEHMSA HELUTATHOW CUTyauum O ee xapakTepe criegyeT CyauTb no Mu-
raHuo ceetoamnogos VD1, VD2 (cm. Tabn. 9.1) Ha nnate npoueccopa (cMm. puc. b.2, MNpunoxeHne
B). B HeKOoTOpbIX MOoAensaX XenTbin CBeTOANOA He NPeayCMOTPEH.
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TexHM4Yeckoe OGCHy)KVI BaHue

7.1 TexHnuyeckoe obcnyxusaHme npeobpasoBaTens NpoBoOAUTCA C Lenblo obecnevyeHns
HOPMMPYEMBbIX TEXHUYECKNX XapaKTepUCTUK U BKNOYaeT B ceba cneyrowme smabl pabor:

- BHELLUHMI OCMOTP BO BpeMS 3KCnnyaTauum;

- KOHTPOJ1b BbIXOAHOrO cMrHana (npu HeobxoanMmocTn);

- 0YUCTKa BHYTPEHHEWN NOBEPXHOCTU U3MEPUTENBHOMO y4acTka M 3NeKTPOAOB OT OTIoXe-
HUIM 1 3arpsA3HEHnn (NP HeoBXoANMOCTN);

- nepuoguyeckas MnoBepkKa;

- KOHCEpPBaLUMS NPW CHATUK C SKCMyaTaLMm Ha NPOLOIMKUTENbHOE XpaHeHMe.

7.2 Tlpn BHELIHEM OCMOTPE MPOBEPSAETCH COCTOAHUE INEKTPUYECKOro COeQUHEHUST KOp-
nyca npeobpasoBaTens n TpybonpoBoaa, repMeTMYHOCTbL COeauHEeHus npeobpasoBaTens ¢ Tpy-
6onpoBogoM, Hanu4ymne nnomb Ha npeobpasoBartene, OTCYTCTBME KOPPO3UM U OPYrux noBpexae-
HUWA.

YKasaHHble onepauun pekoMeHOyeTcs BbINOMHATbL HE pexe ABYX pa3 B Mecsu,.

7.3 KoHTponb BbIXOOHOrO CuUrHama Ha WMCnonb3yeMoM Bbixoge npeobpasoBaTens ocy-
LLeCTBNseTCA AN BbiABNEHUS HencnpaBHocTU. CneayeT NOMHUTb, YTO NPU KOHTPOSEe CUrHanoB Ha
BbIXOZaX, BbINOSHEHHbIX MO CXeMe «OTKpbIThINy konnektop (OK), B cnyvyae OTCyTCTBMA BTOPUYHO-
ro npubopa, HeobxoouMO COeOVHUTbL MUHYC AOMONHUTENbHOro McTodHMka nutanmsa (3...10)B ¢
3MUTTEPOM BbIXOAHOrO TPaAH3UCTOPA, @ €ro KOMMeKTop - C NIKCOM WCTOYMHWKA NUTaHus vepes
peauctop conpotmeneHnem (6...10)kOM. KOHTponb MOXET OCYLLECTBNATLCA NPU MOMOLLM OCLMII-
norpaca ¢ BXxogHbIM cOnpoTmBrieHnem He meHee 1 MOwm.

6...10kOm

Mo [ |

—
—

=3...10B

> -1

K ocuunnorpady

PucyHok 7.1 — KoHTponb BbIXOAHOro curHana

MapameTpbl BbIXOAHbIX CUrHANOB ONUCaHbl B pasaene « TeXHNYeckne xapakTepucTukmny.

[Mpn Hann4mm pacxoga Yepes npeobpasoBaTens:

-MpY NCMNOMNb30BaHMM UMMYNIbCHOrO BbIXOA4a NEpVOA CneAoBaHNA UMMNYbCOB MOXHO pac-
cunTaTtb nNo copmyre:

T =3600 4u/g

20e, T — nepuol criedogaHusi UMybCO8, C;

Au — yeHa ummnynsca, M */umri;

g — uamepsieMbili pacxod, M>/4

-MpY MUCNOMNb30BaHMM YaCTOTHOMO BbIXOA4A YaCTOTY BbIXOOQHOrO CUrHama MOXHO ornpeje-
nNnTb No popmyrne:

fo b = —MAKC

Omaxkc

a0e, foux - Hacmoma cuaHana Ha 4acmomHoM 8bixooe, 'y ;
fuake - MakcumarnsHas Yyacmoma cueHana (1000 'y);

0,.. - MakcumaribHbll 06bemHbIl pacxod Orsi 0aHHo20 Ly, M*/qac;

g - 3HayeHue ob6beMHo20 pacxoda, M*/qac.

Mpun ncnonb3oBaHMN TOKOBOIO BbIXOAa 3HAYEHME BbIXOAHOIO CMrHana MoXHo onpenenuTb
no cpopmyne:

I g (IMaKc_IO)+|0'gMalcc

8bIX —

g Mmakc

20e, | eux- 3HaYEeHUe 8bIXOOHO20 moka, MA
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| \uxe - MAKCUMarsibHasi 8eflU4UHa 8bIX0OHO20 moka 5 MA urnu 20 MA;
lo— 3Ha4YeHUe moka npu Hyreeom pacxooe — OMA unu 4MA;

0,.. - MakcumarnbHbll 06bemHbIl pacxod Ons 0OaHHozo Ly, M*/4ac;

g - 3HaYeHue 06beMHo20 pacxoda, M>/yac.

7.4 Ecnn B n3MepsiemMon cpede BO3MOXHO BbiNageHWe ocafka, TO npeobpasoBaTesnb
Heo6xoQuMO nepuoauyeckn NPoMbIBaTb C LESblo YCTpaHeHnsa oTnoxeHun. Npu aTom He gonyc-
KanlTe MexaHU4eCKUX NMOBPEXAEHUN BHYTPEHHEWN NOBEPXHOCTUM U3MEPUTENBbHOrO y4yactka npeob-
pasoBaTens 1 ero 9aNeKkTpoaos.

3anpeljaeTcs ucnonb3oBaTb AN OYMCTKU 3INEKTpoaoB npeobpasoBaTens pacTBoO-
puTenu n NOBepPXHOCTHO-aKTUBHbIE BelwecTBa. [IpOMbIBKY BHYTPEHHEN NOBEPXHOCTU U3me-
puTenbHOro yyactka npeobpa3oBaTens U 3NeKTPOAOB pa3pellaeTcs NMpPOMbiBaTb TOJSIbKO
yuctomn sogomn!

BHumaHune! lNocne 3aBeplueHUs OYUCTKM MPOTOYHOM 4acTu cnepyeT MpPOBECTU
onpoboBaHue, KaK ykazaHo B n 7.3.

7.5 MNepuroanyeckasi noBepka npeobpasoBaTens NPou3BOAUTCS B COOTBETCTBUN C METO-
Aunkon nosepkmn (cMoTpu pasgen 8 «MeTtogmka NoBEPKM»).

7.6. MNpun cHaTMm npeobpasoBaTens ¢ obbekTa Anst NPOAOIHKUTENBHOIO XpaHeHUs, Heob-
XOOUMO YCTPaHUTb crebl BO3OeNCTBUS U3MEPSIEMON cpefbl, MOCMe Yero Ha U3MepUTEnbHbIN yya-
CTOK [OMKHbl OblTb YCTAHOBMEHbI 3arnywkn. XpaHuTb npeobpasoBaTterib B YCNOBUAX, OrOBOPEH-
HbIX B pasgerne « TpaHCnopTUpoBKa N XpaHEeHUe».

Mpn BBOAE nNpeobpasoBaTtensi B aKCnnyaTaumio nocne AnUTENbHOrO XpaHeHust rpagym-
poBKa 1 NOBEpPKa ero He TPebyloTCs, ecrnm He NCTEK CPOK NpeablayLLen NoBepKy.
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8 MeToauka noBepKu

B HacToswem pasgene nsnoxeHa metoanka NnepBUYHON U NEPUOANYECKON NOBEPKN Npe-
obpasosatenen Mactepdnoy.

MepBuyHOM NoOBepke noanexart npeobpasoBaTeny Npu MX BbiMyCcke U3 NPOU3BOACTBA U
PEMOHTA, NepPUoaNYECKON — HaxoaaLWMecs B 3KCnyaTaumm.

Mpn oTpuuaTtenbHbiX pesynbTatax noBepkn npeobpasoBaTernb NoABEPraeTcad PeMOHTY
unn (1) rpagynpoBke cornacHo MHctpykumm 4213-003-72744634-2005A1. [Janee npeobpasoBa-
Tenb AOMKeH ObiTb NOBEPEH B NOMHOM obbeme.

MexxnoBepoyHbIn nHTepBan - 4 roga.

8.1 Onepauwnn noBepku

Mpn npoBegeHUN NOBEPKM AOMKHbI ObITb BbINOMHEHBLI ONepaLmm, ykazaHHble B Tabn. 8.1.
Tabnwua 8.1

Mepuogm-
Howmep nyHkTa MepBuyHas
HanmeHoBaHue onepaunn yeckad
MEeTOAMKHN noeepka
noBepka
BHewwHnn ocmoTp. 8.6.1 + +
lMpoBepka repMeTUYHOCTHU 8.6.2 + +
OnpoboBaHue 8.6.3 + +
OnpepneneHne METPONONMYECKNX XapakTePUCTUK 8.6.4 + +

lMpumeyaHue — lNpu nposedeHuu nepuoduyeckol rosepku Aoryckaemcs nosepka moirib-
KO mex 8bix0008 ripeobpaszosamersisi (HacCmomHo20, UMIIy/IbCHO20 UJIU IMOKO8020), KOMOopbIe UC-
M071b3YHOMCS 8 KOHKPEMHOU cxeme U3MepeHUs rnpu e20 aKcrayamauuu.

8.2 Cpencrea noBepku

lMpn npoBeaeHMN NOBEPKM MPUMEHSAIOT criegyowmne cpeactsa nsmepeHmn n obopynosa-
Hue:

-yCTaHOBKa NOBEPOYHas pacxoAoMepHasi, Ananas3oH pacxofoB — B COOTBETCTBUM C pabo-
4YuMm gmanasoHOM NoBepsieMoro npeobpasosaTens, npeaensl 40MnyCkaeMon NorpewwHocTn — He 6o-
nee +0,3%;

-4acTOTOMEP 3MEKTPOHHO-cYeTHLIN Y3-63, aMana3oH namepsaembix yactot 0,1...200MIu,
npegenbl 4onyckaemMon OTHOCUTENBHOW MNOrpeLlHOCTM +2X1 O +Trac/ M T visu;

-BONbTMETP yHMBepcanbHbli B7-38, npegensl AonyckaeMon OTHOCUTENbHOW NOrpeLLHo-

CTW NPU N3MEPEHUN NMOCTOSIHHOIO TOKa B AuManasoHe Ao 20mA i(O, 25+0,02-1, /1, );

-CTeHA Ansa rmapoucnbiTaHnin, gasneHune onpeccoBku Ao 2,4 Mlla, npeaens! 4onyckaemomn
NorpeLwwHocTn namepeHna gasneHnsa +1,0%;

-nHTephenc RS-232 ana nposeaeHNs aBToOMaTU3NPOBAHHOW NOBEPKY;

-KOMMbIOTEP C YCTaAHOBMEHHOW Nporpammon noeepkn «Mactep®noy-Cepsucy». (ana Bep-
cun 1.1, 2.1 n 3.1 ucnonesyetcs nporpamma «Mactep®noy-Cepsuc-K»).

CpefctBa M3aMepeHnin OOSMKHbI UMETb AEUCTBYIOLLNE CBUAETENBCTBA O NOBEPKE.

HonyckaeTcs ncnonb3oBaTtb Apyrve cpeacTsa U3MEPEHUI C METPOSIOrMYECKUMM XapakTe-
pUCTUKaMK, He YCTYNatoLUMKN YKa3aHHbIM.

8.3 TpeboBaHusa 6e3onacHoOCTH

Mpn npoBegeHUN NOBEPKM LOMKHbI BbINOMHATLCA:

-npasuna 6e3onacHOCTM NpuK 3KCNyaTaunm NCNonb3yeMbiX CPeacTB NOBEPKU, NpuBeaeH-
Hble B MX 3KCNSyaTaunoHHOW OKYMeHTauuu;

-nNpaBuna 6e30nacHOCTN, yka3aHHble B pa3gene 6.1 gaHHOro pykOBOACTBA MO 3KcnnyaTta-
Lmn.

8.4 YcnoBus nosepku
Mpu npoBeaeHun NosBepkM cobnogarT crneayroLme yCroBus:

-Temnepatypa U3aMepseMom CPEAbI, °C........ovuiiiriiiieee e 2045;

-TeMnepartypa OKPYKaLLEro BO3AYXA, “C...ouuiuiiiiiiiieieeeeeeeeeene ot 15 po 35;

-OTHOCUTENbHAsA BNAXXHOCTb OKPYXKAOLLEro BO3AYXA, Yo....vvveirieiennnn, 30...80;

-aTMOCEpPHOE AaBMAEHUE, KA. ... ..o, ot 84 oo 106,7.
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[aBneHune nM30bITOYHOE Ha BXxOAe B npeobpasoBaTenb NpU NOBEPKE Ha pacxodoMEpHOM
yCTaHOBKe A0MKHO BbiTh He MeHee 0,1 MMa (1krc/cm?).

8.5 NoagroToBka k noBepke

Ha noBepky 4omkHbl 6bITb NpeCcTaBeHbl:

-npeobpasoBaTenb pacxoa anekTpoMarHuTHeli Mactep®noy;

-nacnopt 4213-003-72744634-2005-01 INC;

-pyKoBOACTBO No akcnnyatauun 4213-003-72744634-2005-01 P3.

Mepen npoBegeHMEM MOBEPKN HEOOXOOMMO O3HAKOMMUTLCS C dfieMEHTaMu yNpaBieHns n
pexnmammn paboTbl CpeacTB NOBEPKM M NOBEPSAEMOro npeobpasoBaTens, METOANKON N3MEPEHWIA.

Bbioepxka nosepsiemoro npeobpasoBartens nepen noBEPKON A0 BKIHOYEHUS NMUTAHUSA — B
HOpMaribHbIX YCIOBUAX HE MeHee 8 YacoB, NOcne BKOYeHNs1 NMTaHns — He meHee 0,5 vaca.

8.6 NpoBeneHme noBepkn

8.6.1 BHelHUN ocMOoTp.

Mpy BHELLHEM OCMOTPE NPOBEPSIOT:

-COOTBETCTBME BHELLHEro BMaa npeobpasoBatens TpeboBaHUAM 3KCNyaTauMoHHOW O0-
KyMEHTaLnn, KOMMNEKTHOCTb;

-OTCYTCTBME MEXaHMYECKUX MOBPEXAEHNN, BNNAOLWNX HA paboTocnocobHoCcTb npeobpa-
30BaTeNs U OTNOXEHUN Ha CTEHKaX NPOTOYHOW YacTu npeobpasoBaTens.

MexaHunyeckne noBpexXaeHus, OTNOXKEHNSI HA CTEHKAX NPOTOYHOWN YacTK HE 4OMYCKaloTCS.

8.6.2 lNpoBepka repMeTU4HOCTH

[MpoBepKy repMeTUYHOCTM NPOBOAAT Ha CTeHAe ANl TMAPOUCTIbITAHNIA.

«Bxog» npeobpasoBartensi NoacOeAMHAT K rMAPOCUCTEME CTEHAA, «BbIXOA» repMeTny-
HO 3aKpbIBalOT 3arnywkon. 3anonHawT npeobpasoBaTens BOAOW OT rMAPOCUCTEMbI CTeHAa W
obecneymBaloT NOSTHOE yaaneHue Bosgyxa ms paboden nonoctu NY npeobpasoBarensi.

lNocteneHHo nosbiwatoT gaeneHne go 2,0 Mla B TeyeHne 5...10 MuH. BblgepxmBatoT uc-
nblTaTenbHoe aasneHne B TedeHne 10 M1H 1 NpoBoaAT OCMOTP NpeobpasoBarens.

PesynbTaTbl NPOBEPKM CUNTAIOTCS MONOXUTENBHBIMK, ecin B TedeHne 10 M1H He Habno-
OalTCs TeYU N NOTEHUS, a TaKkKe NageHWst AaBneHns MO KOHTPOSIbHOMY MaHOMETPY CTeHAa.

8.6.3 OnpoboBaHne

K nHdopmaumoHHoMy Bbixody npeobpasoBaTens nogkniovaT CpeacTBO U3MEPEHUS, CO-
OTBETCTBylOLlEE BMAOY cuUrHana (Cxembl MNOAKMIOYEHUS] BHELIHUX YCTPOWCTB MNpPEACTaBlEHbl B
MPUNOXEHNW B). C nomoLLblo NOBEPOYHOM YCTAHOBKM M3MEHSIIOT pacxof B npegenax pabo4vero
ananasoHa n3MepeHnin n HabnaaT 3a BENUYMHON BbIXOOQHOrO curHana. BeixogHown curHan gon-
XEH pearnpoBaTtb Ha U3BMEHEHME pacxoaa.

Mpun yctaHoBKe npeobpa3oBaTtens Ha pPacXxoAOMEPHYH YCTaHOBKY BbINOMHAT TpeboBa-
HUS, NnpuBedeHHble B N.6.3.2 n n.6.3.3.

8.6.4 OnpegeneHne METPONOrMYECKNX XapakTepUCTmK

8.6.4.1 OnpegeneHne OTHOCUTENBLHOW MOrPELLUHOCTM NMpeobpa3oBaHMs oObemMa MpPOTeEK-
LUer BoAbl B KONIMYECTBO BbIXOAHbBIX MMMYNbCOB (MMMYNbCHbINA BbIXOA)

MorpelwHoCTb OnNpeaensT Ha pacxogOMepPHOM ycTaHoBKe. [N 9TOro Ha Kaxaom mu3 pac-
XOA0B Qwurs In1y Gnzs 0,750make, YKa3aHHbIX B Tabnuvue 2.1, npoBogaT ogHo-ABa namepeHus. OTHo-
CUTEnbHOE OTKMOHEHME pacxoda OT 3a4aHHOr0 3HayYeHUst He OOIDKHO BbIXOOUTb 3a npeaensl
+10% Ha pacxone Quuy , +5% Ha pacxogax gn: U gn2 M +5% Ha pacxoge 0,750uaxc-

OnpepensoT 3HayeHne obbema BOAbl, NPOLLEALLEn Yepe3 npeobpasoBaTesib Mo pacxo-
AOMepHON ycTaHoBKe Ggspi M COOTBETCTBYIOLLLEE €MY KONMYECTBO MMMNYNbCoB Nj, NOCTYNMBLLMX C
UMNYIbCHOTO BbiXxoga npeobpasoBarens.

LleHy umnynbca v KONM4ecTBO MMMYNbCOB Ha MMMYNbCHOM BbIXOAe 3a4aloT B COOTBET-
cTBUK C Tabn. 8.2.
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Tabnuuya 8.2

Dy, MM 15 20 25 32 40 50 80 100 150

LleHa nmnynbca Ha MMMynbCHOM
BbIXOJe Nnpu npoBeaeHNn NOBEPKU, 0,005 | 0,01 0,01 0,05 0,05 0,05 0,1 0,5 0,5
n/mmn.

KonnuectBo nMnynbCcoB Ha UM-
NynbCHOM BbIXO4e Ha pacxogax

(He meHee):

gMVIH 100
O 160
gn21 01759MaKC 300

lMpumeyaHue —yeHa umrnynbca rnpu rnpoeedeHUU ro8epKuU, yKkasaHHas 8 mabnuue 8.2, 3a-
Oaemcsi ycmaHoekol nepembidku 3-4 Ha paswveme XP4. (Cm. TNPUTTOXKEHWE b, pucyHok b.2,

mabsn. b4).
OnpenensaoT 3HavyeHne OTHOCUTENbHOWM NOrpeLlHOCT No hopMyre
.G- — NI,] ‘Au _Go6pi,j .100%
1] G
oopi, j

20e Au- MuHUMarnbHas ueHa umrnysbca Ha UMIyIbCHOM 8bIX00€;

Nij — yucro umnynbLco8 Ha UMIyrIbCHOM 8bix00e;

Gospij—3HavYeHUe obbema rnpomekwed XuoKocmu o pacxoO0omMepHoU ycmaHos8Ke rpu i-om
U3MepeHuU Ha j-om pacxode, M .

PGSyJ'IbTaTbI NOBEPKN CHUTAKTCA NONOXKUTESIbHbIMKU, eClin NoJ1y4eHHble 3Ha4YeHUA 5iGj He

BbIXOOAT 3a npegernbl TpeboBaHUN, yKka3aHHbIX B Tabnuue 2.5 gaHHOro pykoBOACTBA.

8.6.4.2 OnpeaeneHne OTHOCUTENBHOWN NOrpeLHocT NpeobpasoBaHnst pacxoaa B 4acToTy
3ANEKTPUYECKOro curHana (4acToTHbIN BbIXOA)

OTHOCUTENBHYIO MOrPELUHOCTL OMPEeaensaT Ha PacXO4OMEPHON yCTaHOBKe. Ha kaxgom
13 pacxofoB Gums 9nts Gnzs 0,750uake, YKA3@HHbBIX B Tabnumue 2.1, npoBOAAT HE MeHee 7 U3MepeHui
3Ha4YeHUN YacToThbl Ha BbIxoae npeobpasoBaTtens ¢ nepuoanyHocTbio 10c Ha fy.c.M C Nepnoany-
HocTblo 100C Ha ocTanbHbIX 3HA4YeHMsX YacToTbl. OTKIIOHEHME pacxoda OT 3a4aHHOro 3HadYeHus
He JOJPKHO BbIXoanTb 3a npeaensl +10% Ha pacxoae Quas, , 5% Ha pacxogax gn U g M £5% Ha
pacxoge 0,750 axc-

OnpepensaioT cpeaHee apuPMETUHECKOe 3HaYeHe 4acToThl ey,

OnpeaensioT 3HaYeHne pacxoaa Jogpj NO PACXOJOMEPHON YCTaHOBKE.
OnpeaensaioT 3HaYeHne OTHOCUTENBHOW NMOrPeLLHOCTM No dopMyne:

5.f — fcpj ) gMaK‘C - looog
. 1000g
e0e fepj—cpedHee 3HayeHUe Yacmomel 8bIXOOHO20 cueHara Ha j-oM pacxode, 'y,

Qo6pj —3Ha4YeHue pacxoda o pacxo0oMepHoU ycmaHoeke Ha j-oM pacxode, M/4;
1000I"y — makcumarnbHoe 3Ha4YeHue Yacmombl 8bIXOOHO20 cuzHara;

% 1.100%

0bpj

0,.. - MakcumarsibHbll 06bemMHbIl pacxod Onsi 0aHHoz20 Ly, M*/yac.

PesyanaTb| NOBEPKN CHUTAKTCA NOJNTOXUTEINIbHbIMA, €CI NOoJ1y4YeHHbIe 3Ha4YeHUA 5; He

BbIXOAAT 3a npeaenbl TpeboBaHUi, ykasaHHbIX B Tabnuvue 2.5 gaHHOro pykoBoacTBa.

8.6.4.3 OnpegeneHne OTHOCUTENBHOM NOrpPeLHOCTU NpeobpasoBaHnsa pacxoga B 3Hade-
HWe curHana noCTOSAHHOrO Toka (TOKOBbIN BbIXOA,)

MorpelHoCTb onpeaensatoT Ha MOBEPOYHOW pacXxogoMepHOM ycTaHoBKe. [Ana 3Toro Ha
pacxofaXx Gum, 0,0250yakc U 0,750yake B COOTBETCTBUM C Tabnuvuen 2.1 NpoBOAAT HE MeHee 7 uame-
PEHUIN 3HAYEHNIN BBIXOOHOMO TOKA C NEpMoanYHOCThLIO 5...10¢. OTKNOHEHNe pacxoga OT 3a4aHHOro
3Ha4YeHus He JOIMKHO BbiIxoauTb 3a npegensl +10% Ha pacxone guaw, +5% Ha pacxoae 0,0250yax: U
+5% Ha pacxoge 0,750 yakc-

OnpepenstoT cpeaHee apumMeTUHeckoe 3HaveHne ToKa leuix cpj.
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OnpenensioT 3HaYeHne pacxoaa Josp MO PACXOAOMEPHON YCTaHOBKE.
OnpeaensioT 3Ha4YeHne OTHOCUTENBHOW NMOTPELLHOCTY Mo dopMyne:

(Isblxcpj - IO) gMaKc _( IMaKc - IO) goﬁpj
(IMaKc - IO) goﬁpj

20€ lguixcpj — CPEOHEe 3HaueHue 8bIXOOHO20 MoKa Ha j-oM pacxode, MA;
Jo6pj—3HayeHue pacxoda ro pacxo0oMepHoU ycmaHo8Ke Ha j-OM pacxole, M/y;
lyakc — MaKcumarsibHasi 3Ha4eHue 8bIx0OHO20 moka — 5 unu 20 (MA);

lo— 3HayeHuUe moka ripu Hyrneeom pacxoode - 0 unu 4 (MA);

S =

J

-100%

... - MaKcumarbHbili 06bemHbIl pacxod Ons darHHozo Ly, m*/yac

Pe3yanaTb| NOBEPKN CHUTAIKOTCA NONOXWUTENbHbIMW, €Cl NoJ1lydYeHHble 3Ha4YeHUA 6; He

BbIXOAAT 3a npeaensl TpeboBaHUi, ykasaHHbIX B Tabnuvue 2.5 gaHHOro pykoBoacTBa.

8.6.4.4 OnpegeneHne OTHOCUTENbHOW MOrpeLlHOCTM M3MEPEHUsT pacxoda npu BbiBOAE
nHdopmaumn Ha K yepes nHTepdenc RS-232 (RS-485) nnn Ha XKKWN (ons npeobpasosartenemn
ncrnonHeHus «M»)

MorpelHoCTb onpeaensalT Ha pacXxo4OMepPHOM ycTaHoBKe. Ha Kaaom 13 pacxodoB Qum,
Onty On2, 0,750uake, YKa3aHHbIX B Tabnuue 2.1, NnpoBoAAT nocrieqoBaTenbHO He MeHee 7 He3aBuCU-
MbIX U3MEPEHNA 3HAYEeHMI pacxona, cumTtaHHoro ¢ MK vyepes nHtepdenc RS-232 (RS-485) ¢ uc-
nonb3oBaHmem 0 «MacTtep®noy-CepBuc-K» nnm He meHee 7 U3MeEpPEHUIA 3HAYEHMIA pacxoda C
KK npeobpasoBatens (cxema nogkntoyveHns npeobpasosatens k MK yepes RS-232 npeacras-
neHa B MNPUNOXEHUW B). OTHOCUTENBHOE OTKIIOHEHWE pacxofa OT 3aJaHHOro 3HayeHus He
OOIMKHO BbIXoAMTb 3a npegensl +10% B Toyke Quuy +5% B TOYKax gm U g M 5% B To4ke
0,750 uaxc-

OnpegensaoT cpegHee apudmMmeTnyeckoe 3HadYeHMe W3MEPEHHOro 3HayYeHus pacxopa
Jusmcpi- OnpenenstoT 3HaveHne pacxoaa Joep j MO pacxoOMEPHON YCTaHOBKeE.

[nga kaxxgoro 3HaYeHWs pacxoda onpenensioT 3HayeHe OTHOCUTENBHOW NOrPEeLUHOCTH Mo
dopmyne:

g i g 6pj
5]9 — usmcpj oopj . 100%
goGpj

20e Qusm cpj — CpedHee usmepeHHoe (Ha [1K unu XKKW) npeobpasosameriem 3Ha4eHue
pacxoda Ha j-om pacxode, M>/d;

Jo6pi —3HayeHue pacxoda o pacxo0oMepHoU ycmaHoeKe Ha j-oM pacxooe, M3y

Pe3yanaTb| MOBEPKN CHNTAKOTCA MOJTIOXUTENIbHBIMU, €CJTN NOJ1Iy4YeHHblE€ 3Ha4YeHUA 519 He

BbIXOAAT 3a npeaenbl TpeboBaHUi, ykasaHHbIX B Tabnuue 2.5 gaHHOro pykoBoacTBa.

8.6.4.5 OnpeneneHne OTHOCUTENBLHOW MOrPELIHOCTU U3MeEpPEHN obbeMa BOAbl, NPOTEK-
Wwen Yyepes npeobpasoBaTesnb, Npu BbiBoge MHGopMaumm Ha K vyepes nHtepdenc RS-232 (RS-
485) unu Ha XKW (ons npeobpasoBaTenen ncnonHeHna «»)

MorpelwHOCTL onpeaensiioT Ha Pacxo4OMEPHON YCTaHOBKe. Ha kaxaom 13 pacxofoB Gum,
On1, On2, 0,750uake, YKa@3aHHbIX B Tabnuue 2.1, npoBogaT 04HO-ABa N3MEPEHUS.

OTHOCMTENBHOE OTKINOHEHWE pacxoda OT 3aJaHHOro 3Ha4YeHUs1 He OOSMPKHO BbIXOAWTb 3a
npegensl +10% B ToYKe Qum +5% B TOYKaX Qn1 U Jnz U £5% B TOYke Ha 0,750 yaxc-

OnpepenstoT 3Ha4veHne obbema Gogp 1j MO PACXOAOMEPHOW YCTaHOBKE U COOTBETCTBYIO-
ee eMy 3HayeHne obbema Gy 1j ,cumTaHHoro ¢ MK yepes nHtepdeinc RS-232 (RS-485) ¢ uc-
nonb3oBaHmem NO «Mactep®noy-Cepsuc-K» nnmn ¢ KK npeobpasosatens.

3HauveHne obbema, npollefwero 4Yepes npeobpasoBaTesib, AOMKHO ObiTb HE MEHbLUE
obbema, ykasaHHoro B Tabn. 8.3. LleHa umnynbca Ha MMNynNbCHOM BbiXo4e Npw NpoBEAEHUM No-
BEPKU N KONMYECTBO MMIMYNbCOB HA MMMYNbCHOM BbIXOAgE - B COOTBETCTBMM C Tabn.8.2.
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Tabnuuya 8.3

Dy, MM 15 | 20 | 25 | 32 | 40 | 50 | 80 | 100 | 150
MwuH.06beM Ha pacxogax, N
D 0,5 1 1 5 5 5 10 50 50
Omi 08 | 16 | 16 8 8 8 16 80 80
On 15 3 3 15 15 15 30 | 150 | 150
0,750 waxc 15 3 3 15 15 15 30 | 150 | 150

OnpeenstoT 3Ha4yeHe OTHOCUMTENbHOWM NOrpeLLHOCT No hopMyre:

5.G—G

i

usmi, j

oopi, j

obpi, j

-100%

20e Gy 1j- usmepeHHoe (Ha K unu KKW) npeobpasosamernem 3Ha4eHue obbema rnpo-

mekwell XUOKOCMU rpu i-OM USMEPEHUU Ha j-OM pacxode, M*;

Gospij-3HadeHue obbema rnpomekxuwel XuoKkocmu o pacxo0oOMepHoU ycmaHoeKe rnpu i-

OM U3MepeHUU Ha j-oM pacxode, M

PGSyJ'IbTaTbI NOBEPKN CHUTAKTCA NMOJTOXKUTENbHbIMU, €CN NOJTy4YEeHHbl€ 3Ha4YeHUA

BbIXOAAT 3a npedenbl TpeboBaHnin, ykasaHHbIX B Tabnuue 2.5 gaHHOro pykoBoacTBa.
8.7 OhopmrieHne pe3ynbTaTtoB NOBEPKM

PeaynbTaThl noBepku odopmnaoT no bopme, npmsegeHHomn B NPUNOXKEHNW [.

5G

i.j He

Mpy NONOXWUTENbHbLIX pe3ynbTatax oopMNSAIT CBUAETENLCTBO O MOBEpKe, CTaBsAT OT-
TUCK NMOBEPUTENBHOMO KrerMa Ha nnoMOMpoBOYHYH nacTy. Yawka ans nnoMGupoBaHus pacno-
NoXeHa Ha KpblllKe, nperpaxkaatollen OoCTyn K CepBMCHOMY OTCEKy MnaTbl npoueccopa anek-

TPOHHOro OGrokKa.

Mpw oTpuLaTenbHbIX pesyrbTaTax NnoBepku npeobpasoBaTtesb K aKChnyaTtauum He gonyc-
KatoT, KNenmo racsit 1 BblgatoT U3BELLEHNE O HEMPUTOAHOCTU C yKa3aHUEM MPUYMH B COOTBETCTBUM

c MP50.2.006.
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9 XapakTepHble HeMCNPaBHOCTU U MeTOAbI UX YCTPAHEHUS

HewTaTHble cuMTyaumm M BO3MOXHbIE HeWcCrpaBHOCTU npeobpasoBaTensi, U CnNocobbl Mx
yCTpaHeHus npueedeHbl B Tabn. 9.1 n 9.2

Tabnuua 9.1

HewTaTHasa cutyaumnsa

Mwuranwve

CeeToguoga (>kenTtoro)

AnnapaTtHas Heuc-

OOunHOoYHbIE MUraHNs C

@O0 OOOO

NpPaBHOCTb yactotomn 0,5y

MpoTrBONONOXHOE

HanpasneHue pacxo- | [1BOWMHblIE MUraHUs . . O O . . O O
aa

Pacxon meHbLue mno-
pora 4yBCTBUTENbHO-
CTW WUNX OTCYTCTBYET

TponHble MuraHmns

00 0000

Pacxop 6onblue mak-

Mwuranus c yactoTton 2y,

CMManbHOro
B HeKOTOPBIX MO/IEJIfAX KeJIThIi CBeTOHO/ He MPeAyCMOTPEH.
Tabnuua 9.2
BHeluHee nposiBneHve
BeposTHasa npnynHa Cnocob ycTpaHeHus
HEeMcnpaBHOCTM

Mpwn BKMOYEHUN NUTAHNS OT-
CYTCTBYET CBEYEHME CBETO-
avoga (3eneHoro).

HeT HanpsbkeHnsa nuTaHMA Ha
Mo

MpoBepuTb Hann4mne nNuTa-
HUS Ha KoHTakTax M.

Mpw BKNOYEHUM NUTAHNS CBE-
YeHue cBeToamoaa(3eneHoro)
€CTb, HO HET NoKa3aHui Ha
pernctpupytoem npnbope

HeT pacxoga

HeT BbixogHOro curHana
HapyweHa nuHus ceasm nnu
HenpasuWIbHO BbINOMNHEHO ee
NOAKMIOYEHME.

MpoBepuTb HanU4ne pacxo-
aa

MpoBepuTb Hanu4ne curHana
MpoBepPUTL NUHUIO CBA3N U
NPaBUNbHOCTb NOAKNOYEHUS

XaoTuYHbIE NOKasaHna pac-
xoaa (o6bema) Ha perncTpu-
pytoem npubope

[noxoe anekTpuyeckoe co-
euHeHune kopnyca u Tpybo-
nposoja.

[a3oBble Ny3blpy B uamepsie-
Mowm cpefe.

M3amepuTernbHbI y4acToK He
3anosiHeH cpeaomn

MpoBepuTb coegnHeHne,
YCTPaHUTb HEUCNPABHOCTD.

YCTpaHuTb Hanuyune rasa B
cpene.

3anonHUTb N3mepuTenbHbIn
y4acToK cpefom

£1BHOE HeCoOOTBETCTBME CUT-
Hanos M® namepsemomy
pacxogy (o6bemy)

YacTtnuHoe nnm HenomnHoe 3a-
nonHeHne NY namepsiemonm
cpepnon.

OTnoxeHne ocagka Ha anek-
Tpogax U BHYTPEHHEN NoBepX-
HocTn Y MO

3anonHutb LY cpepoi.

MpoMbITb 3N1EKTPOAOLI U
BHYTPEHHIOK NOBEPXHOCTb
Y unctom Bogomn

BeposaTHOM MpUYMHONM BbILLENEPEYUNCIIEHHBIX HEMCNPABHOCTEN MOXET ObITb Heuncnpas-
HOCTb camoro npeobpasoBaTensa pacxoga. B atom cnydae HeucnpaBHbI npeobpa3oBartenb pac-
X04a NognexunT PEMOHTY.

10 PeMOHT nNpy BO3HUKHOBEHUN HEUCNpaBHOCTEN

10.1 PemoHT npeobpasoBatens npy BO3HUKHOBEHUM HEUCNPaBHOCTEN AOMycKaeTcs npo-
N3BOAMTb TOMbKO NPeAcTaBUTENAMU NPEANnPUATUS-U3rOTOBUTENS WNN OpraHu3aumen, MMeKLLen
Ha aTo npaBo. O Bcex peMoHTax AofmkHa bbITb caenaHa oTMeTka B nacnopTte npeobpasosaTens
yKazaHueM Aatbl, MPUYMHbI BbIXO4a U3 CTPOS U XapaKkTepe Npou3BeeHHOro peMOHTa.

BrumaHue! lNocrie pemoHma ripeobpasosamersib rnodsepaaemcs rnosepke.
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10.2 KeanudukaumoHHble TpeboBaHnA K nepcoHany no PEMOHTY M Hanagke - criecapb
KWUM n A 5...7 paspsga.

10.3 lNMpu pemMoHTe cnefyeT NpMHMMAaTb Mepbl NO 3aliMTe 3f1EMEHTOB, BXOASLWMX B Npe-
obpasoBaternb pacxoga OT CTaTUYECKOro afieKTpu4ecTBaa.

11 TpaHcnopTupoBaHMe U XpaHeHue

11.1 MNpeobpaszoBaTtenu B ynakoBke NpeanpuaTUS M3roTOBUTENSA SOMYCKaT TPaHCNOPTU-
poBaHue Ha nobble paccTosAHMSA Npu COOMAEHNM MpaBuIl, YTBEPXKAEHHbBIX TPAHCMOPTHLIMU MU-
HUCTEpPCTBaMM 1 crieayoLmx TpeboBaHui:

-TPaAHCNOPTUPOBAHUE MO XKENE3HON AOPOre AOMKHO NPOM3BOAUTLCS B KPbITbIX YNCTbIX Ba-
roHax;

-Npu NepeBo3Ke OTKPbITbIM aBTOTPAHCNOPTOM SALWLMKN C Npubopamu A0SMKHbI BbITb NOKPbI-
Tbl Ope3eHToM;

-Npun NepeBo3ke BO3AYLUHbIM TPAHCMOPTOM SLLMKM C Npubopamu AOMKHbI pa3MeLLaTbes B
repMeTUYHbIX OTannIMBaeMbiX OTCeKax;

-NMpu NepeBoO3ke BOAHbLIM TPAHCMOPTOM AWMKA C NpubopamMu OOSMKHbI pasMeLlaTbCcs B

TproMe.
11.2 MNpenenbHble yCrnoBus TPAHCMOPTUPOBAHUS:
-TeMnepaTypa OKPYXatoLLEro BO3AYXA ..........c.uen... oT MuHyc 50 go nntoc 50 °C;
-OTHOCUTESTbHAA BMaXHOCTb BO3AYXA ......evevvenenn... [0 95% npu Temnepatype +35°C;
-aTmocdepHoe gaBreHne He meHee 61,33kla (460 mm pT.CcT.);
-amnnuTyga Bubpauumn npu yactote go 55 My......... He 6onee 0,35 MM.

11.3 PaccrtaHoBka v KpenneHue AWMKOB C U3OennaMu Ha TPaHCMOPTHLIX cpeacTBax
AOIMKHbI obecneunBaTb YCTONYMBOE MOMOXEHME NPWU CKNagMpoBaHMM U B NyTU, OTCYTCTBUE CMe-
LLIeHWI 1 yaapoB Apyr o Agpyra. Bo Bpemsa TpaHCNoOpTMPOBaHMSA U NOrpy304HO-pasrpy304HbIX paboT
TpaHCNopTHas Tapa He OOIPKHa NoABepraTbCa Pes3kMM yaapam v npsMoMy BO3OEWCTBUIO aTMO-
cdepHbIX 0OCaaKOB U MbIn.

11.4 XpaHeHne npeobpasoBaTenien AOMKHO OCYLLECTBIATLCA B CKNAOCKMX MOMELLEHNAX
npu OTCYTCTBUM B HUX MbIfK, NAPOB KMUCMNOT, LWEeNoYen N arpeCccuBHbIX ra3oB. YCNOBUA XpaHEHUs
ANS 3aKOHCEPBMPOBAHHbIX U YNAKOBAHHbIX M30eNvn OOMMKHbl COOTBETCTBOBATL YCMOBUAM XpaHe-
Husa 1 no FOCT 15150.

11.5 ToBapoconpoBoanTenbHast U akcnnyaTaunoHHasa AOKYMEHTauuMs OOSMKHA XpPaHUTbCS
BMecCTe C npeobpasoBarternem.
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NPUNOXEHUE A
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PucyHok A.1 — lNMocTaBka chnaHueBbIX npeobpasoBartenen ncnonHeHun Mid-3.1
Dy, MM 15 20 25 32 40 50 80 100 150
D, Mmm 95 115 115 135 145 160 195 230 300
D1, MM 65 85 85 100 110 125 160 190 250
Hmax, mm 210 225 225 238 247 260 300 325 380
L 5, mm 135 155 155 160 200 205 240 250 320
d, mm 14 14 14 18 18 18 18 22 26
n 4 4 4 4 4 4 8 8 8
Macea 7 8 8 10 11 12 17 24 50
KT, He 0oJj1ee

*- 3aBHCHT OT THNA KOHCTPYKIHH KOpHyca

MpumeyvaHue: npucoeanHUTENbHbIE pasmepbl hnaHues 1 oTBeTHbIX donaHues no NOCT 12815-80

2
ncnonHeHve 1 Ha ycnosHoe gasrneHune Py=2.5 Mla (25 krc/cm ), KOHCTpyKUumMs pnaHues no
rOCT 12820-80.
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PucyHok A.3 NabGapuTHbIM MakeT npeo6pasoBarensa ncnonHeHnn Mid-3.1

=

S

!

A

Dy, mm 15 20 25 32 40 50 80 100 150
D, Mmm 95 115 115 135 145 160 195 230 300
D;, MM 65 85 85 100 110 125 160 190 250
L £5, mm 135 155 155 160 200 205 240 250 320
d, mm 14 14 14 18 18 18 18 22 26
n 4 4 4 4 4 4 8 8 8
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NPUNOXEHUE b

5

XT2

=t
wens] XP7
VI O

Ve O —
XTl —5‘9— %z

PucyHok B.2—-BHewwHu BUA cxeMbl pacnonoXeHusl 35IeMeHTOB yNpaBneHUs U KOMMyTauum
nnartbl Npoueccopa 3NIeKTPOHHOro 6510ka npeo6pasoBatenen ucnonHeHun Moe 1.1, Mo 2.1

XT1 — KneMmMHUK

Obo3HavyeHne koHTakToB XT1 B cOOTBETCTBUM C Tabnuuen 5.2

m3.1

Tabnuua b.2
1 GND [NuTanne -
2 +12B [MuTaHne +
3 V1 out - Bbixo 1
4 V1 out +

XP3 —pasbem nHtepgenca RS-232

O6o3HaueHne KOHTaKToB pa3dbeMa XP3 B cooTBeTcTBUM C Tabnuuen 5.3

Tabnuua B.3
Bunka XP3
1
5 TXD
3
2 GND
5
6 RXD
7
8 DTR
9 RTS (8 1.1, 2.1 1 3.1 He uc-
10 nonb3yeTcs)

DTR

RXD

TXD

AIWIN|F

GND

B Bepcun 1.1, 2.1 n 3.1 XP3 gybnunpoBaH KNneMMHUKaMMU.

XP4 — mxamnepbl KOHUrypaumm
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Ob6o3HaveHune koHTakToB XP4 B cooTBeTcTBMM ¢ Tabnuuen b.4

Tabnuua b.4
Bunka XP4
1 dunbTp (Ans
Bepcun 1.1 2.1 u
2 3.1 aKTuBEH no-
CTOSIHHO)
3 AkTUBM3aLUSA
NOBEPOYHOro
4 BbIXo4a
5 AkTuBM3aLuS
MakcuMarbHOro
6 pacxona

1, 2 — cAy>XUT ONA CINaXMBAHUSA CUMbHBIX MMMNYSbCHbLIX MOMEX.

lMpumeyaHue - [pu pabome cpunbmpa yeenu4yueaemcsi UHEPUUOHHOCMb MoKa3aHul
npubopa no ummnybCHOMY, 4acmomHOM)Y, MOKOBOMY 8bixodaM rpu pe3kol cmeHe pacxoda. [pu-
b6op He obnadaem UHEPUUOHHOCMbIO NOKa3aHul rnpu OMKIHYEHHOM ¢buribmpe.

3,4 — cny>XnUT Onst YCTaHOBKM MMHMMAnbHOW LEeHbl MMMyNbca Mpu MNOBEPKE MO UMMYJSbC-
HOMY BbIXO4Yy ANS YCKOPEHUs npoLecca NoBEPKU HA MUHMMATbHBIX pacxoaax;

5, 6 — cnyXvT ons NpoBepkn paboTocnocobHOCTM UMMNYIbCHOMO BbIXOo4a MpU OTCYTCTBUM
pacxoga depes npeobpasoBaTens.

XP6 — cepBUCHbIN pasbem;

XP7 — pasbemM 4n4 NOAKMAOYEHMS NnaThbl UHTepenca RS-485;

XP8 — pxamnep ans paspelueHns sannucu napameTpos;

VD1 — 3eneHbIn cBETOAMOA, O3Ha4YaeT nuTtaHne, VD2-XenTbi - CEPBUCHbIN
B HekOoTOpPBIX MOJEJISIX KeJThI CBETOAMO/I He IPeyCMOTPEH.
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NPUNOXEHUE B
(obsi3aTenbHoe)
CxeMbl NOAKMIYEHUA BHELWWHMUX YCTPOMUCTB K Npeobpa3oBaTensm

+5B

120kOm
120kOm

"CrapTt/cTon”
2 vmnynsca

Lk5 2k0Om

CPU

+ K BHewHemy
curHany
- "CrapTt/cTon”

Lk6 2kOm

——

* K BHewHemy
curHany
) "CrapTt/cTon”

L. “CrapTt/cTon”
1 vmnynec

PucyHok B.1 - MoakntoyeHne BHewHero «CtapTt/cTton» curHana K npeo6pasoBartensim
ncnonHeHun M®-1.1 n Md-2.1, MP-3.1

PucyHok B.2 - NoakntoyeHne uMnynbCHOro Bbixoga npeobpasoBaTtenemn

X1
1]+ — Bbixopn

= MMMYNLCHOrO
2| - —»curHana

ncnonHeHun M®-1.1 n Md-2.1, M®-3.1

nK

RxD

TxD

DTR

GND

RTS

!DOO"-Jan-th-lY

M® XP3
_<
T 1 TxD
2 | TxD
L 4 3 | GND
L 4 | GND
: 4 5 | RxD
T— 6 | RxD
7 | DTR
8 DTR
9 RTS
10 | RTS

PucyHok B.5 — Cxema nogkntoyeHnsa npeobpasoBartens K K yepes3 nHrepdenc RS-232
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KoHdy3sop,
nepexon

3aaBUXKKa € NOSIHOCTLIO
OTKPbITbIM LWWAPOBLIM
3aTBOpPOM

OT1BOA, KONeHo

dunstp

pAseBUK

Hacoc

Perynupyrowmn knanaH,
He MOSIHOCTbLI0 OTKpPbITas
3aABUXKKa

Hacoc

Perynupyrowmn knanaH,
He NOSTHOCTLIO OTKPbITas
3aBUXKKa

PucyHok I'.1 — TpeGoBaHuA K AnNuHe NPSAMbIX Y4aCTKOB

NMPUNOXEHUE I
(obs3aTenbHoOeE)

pa

Y
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NMPUNOXEHWE O
(obsi3aTenbHoe)
lNpoTokon noBepku

npeo6pasosaTtens MacTtepdnoy-

3aB.Ne

Ycnosus npoBeaeHnA NoBEPKA:

HanmeHoBaHWe napameTpa EanHnubl nsmepexus 3Ha4yeHne
1 Temnepartypa oKpyaroLiero Bosgyxa °C
2 OTHOCUTENbHAas BNaXHOCTb %
3 ATmocdepHoe aaBreHne klMa
4 Temnepatypa BoAbl °C
lMpoBepka rmapaBnUYeckon NAOTHOCTH:
HanmeHoBaHue onepauum TexHunyeckune TpeboBaHus 3akntovyeHne 0 COoTBETCTBUN
1 BHeLHM ocMoTp
2 [NpoBepka repMeTUYHOCTH 2,0 MMNa
OnpepeneHne MeTPONOrMYeCcKUX XxapakTepucTuk:
dakTnye-
HanmeHoBaHMe MeTpPOonornyeckmx Oonyctnmbie
O6o3HaveHve ckoe o
XapaKTepucTuk npenenobl, %
3Ha4yeHune

OTHOocuTenbHasi MorpewHocTb npeobpas3oBaHnss obbema npo-
Tekwen KNAKOCTU B VIMI'IyJ'IbCHbIIZ CUrHan B aManasoHe:

5G

-OT G BO Jnt +3
-OT Qnt [0 On2 2
-OT On2 80 Gwake 1
OTHOCUTENbHast NOrpeLLHOCTL Npeobpa3oBaHKs pacxoda B 4va- 5f
CTOTY 3MEKTPUYECKOrO CUrHarna B guanasoHe:
-oT gMuH go gni 13
-oT gn1 go gn2 +2
-0T gn2 o gMakc 1
OTHOCKMTENbHasA NOrpeLHoCTb Npeobpa3oBaHmsa pacxona B Cur-
Han NOCTOSIHHOTO TOKa B AManasoHe: | i 0, OZSQ,WC
OT Quun 80 0,0250maxc 5 o = ig—
usm
0T 0,025guakc AO Juaxc +1
OTHOCUTENbHAsi MOrPeLIHOCTb M3MEPEHUST pacxoda XWUAKOCTU
(PKKWN, RS-232, RS-485) B AnanasoHe:
-OT Qmmun 80 gn1 +4
-OT On1 80 Qgn2 +2.5
-OT On2 80 Jwake 1,5
OTHOCUTENbHAs MOrpeLHOCT M3MepeHuss obbema XMOKOCTU
(PKKWN, RS-232, RS-485) B AnanasoHe:
-OT Qmmn A0 Jn1 13
-OT Jn1 AO On2 +2
-OT gn2 A0 QJwakc 11

Hata

Mopgnuck
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NMPUNOXEHUE E
(obsi3aTenbHoe)

KapTta 3akaza npeobpasoBaTenei pacxoaa Mactep®noy

OpraHusauus:

MoyToBbIN agpec:

, €Ha BbIXOOHOro BbixogHoM TOK,
Ay Moandukaums L D'g/ , A Konun4yecTtso
MM nMnynbca, M>UMmn MA
Cpok NocTaBk/ N3genui:
lMnaTexHble PEKBU3UTLI 3aKasunka:
MpencrasuTens 3akasymka
(OomKHOCTb, noanuchb, aarta)

ActaHa +7(7172)727-132 Bonrorpag (844)278-03-48 BopoHex (473)204-51-73
EkatepunHbypr (343)384-55-89 KazaHb (843)206-01-48 KpacHoaap (861)203-40-90
KpacHosipck (391)204-63-61 Mocksa (495)268-04-70 HuxHuin Hosropog (831)429-08-12
HoBocubupck (383)227-86-73 PocToB-Ha-[oHy (863)308-18-15 Camapa (846)206-03-16
CankT-lNeTepbypr (812)309-46-40 CapatoB (845)249-38-78 Ydpa (347)229-48-12
eauHbIn agpec: din@nt-rt.ru | dio.nt-rt.ru
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