COT'JIACOBAHO

B.C.Anekcanapos

2006 .

Brecens! B ['ocy1apCTBEHHBIN peecTp CPEACTB
IIpeoGpa3oBaTen pacxoaa U3MepeHutt

sjekTpoMarHuTHble [IPOM Perucrpanuonnsiit Homep 17858-06

Bzamen Ne 17858-02

Beinyckarotes 1o TexHudeckuM ycsmoBusMm TY 4213-039-15147476-2006.

HA3SHAYEHME U OBJIACTB ITPUMEHEHNW A

IIpeoGpa3zoBarenn  pacxoma oaneKTpoMarHutHele IIPOM  (manee —  mpeoGpasoBarend)
NpexHa3Ha4YeHbl LI npeoOpazoBaHuil 06HbEMHOro pacxona ¥ o0beMa pasiIUYHBIX JIEKTPONPOBOIAIIMX
XKHUIKOCTEH B 3JIEKTPHUECKHE BBHIXOJHBIC CUTHAIIBL

OO6nacte mpUMEHEHHS: Ui KOHTPOJIL U YYeTa, B TOM HHCJIE NPH YUETHO-PACUCTHBIX OIEpaIusiX,
o0beMHOro pacxojga H obpema Ha OOBEKTaX TEIUIO3HEPreTHUYECKOTO KOMIUIEKCa, Ha NPOMBIIUICHHBIX
HPEINPHATUSX U B XUIHIIIHO-KOMMYHAJIBHOM XO3SHCTBE.

OITMCAHUE

IIpunnun neiictBus npeobpa3zoBateneit OCHOBaH Ha sBJIeHUH HHAynupoBanus OJ[C B aBmxymeMcs
B MarHUTHOM I10JI€ IPOBOJHUKE — HU3MEPSEMOH cpere.

Hnnynupyemas 3JIC, 3HaueHHE KOTOpOH HpPONMOPLMOHAILHO pacxomy (CKOPOCTH) H3MEpSeMOi
Cpelbl, BOCIPHHHMAETCA DJCKTPOJaMH UM IIOCTYyNaeT Ha JJIEKTPOHHBIM Onok mnpeobpa3oBaHUS,
BBINOJHAIOMUH 06paboTKy CHrHajia B COOTBETCTBHH C YCTaHOBJICHHBIMH JITOPHTMaMH.

KoHcTpykTHBHO npeobpa3oBaTen COCTOAT U3 H3MEPUTEIBHOTO yJacTKa B DJIEKTPOHHOTO 0JIOKa.

H3mepHTenbHBI y4acTOK MpelcTaBiseT coboif ¢yTepoBaHHBIM 3alIMTHBIM MaTEPHAIOM OTPE30K
TpybonpoBoja U3 HEMarHUTHOM CTaIM, BBHIOJHEHHBIH BO (iaHmeBOM WM Oec)IaHIIeBOM HCIIOJTHEHHH
(coenvHEHHE THIA «COHIBHY» WIH MydTOoBOe coenuHeHHe). VI3MepHTeqpHBIH YYacTOK 3aKiIOYeH B
KOXYX, 3aLIUINAIONINH 3JIEMEHTHl MArHUTHOM CHCTEMEI IIpeoOpa3oBaTels.

OnexTpoHHBIA O6JIOK Hpeobpa3oBaTels BBIIOJIHEH B T€PMETHYHOM KOPIIyce, BHYTPH KOTOPOTO
PacHoNOoKEHbI M€YaTHBIC IIAThl M JJIEMEHTH NPHCOECAWHEHHS BHEINHHX Ienedl. OJIeKTPOHHBIA OJIOK
YCTAHABIIMBAETCS HA H3MEPUTEIIFHOM Y4aCcTKE B TOPH3OHTAIBHOM HIIH BEPTHKAIEHOM MOJIOKEHHH.

IIpeo6Gpa3zoBaTeny, B 3aBHCUMOCTH OT UX (yHKIIHOHATIBHOTO MCIIOJHEHHSA, 00ECIIEUHBAIOT;

- IpPEACTaBJICHHE PpE3yNbTaToB INpeobpa3oBaHUN M JHATHOCTHKH Ha BHEIIHHE YCTPOMHCTBA
IOCPENCTBOM YHH(HIMPOBAHHBIX BEIXOJHEIX CHTHAJIOB;

- HHIMKALMIO H3MEPUTEIbHON HHGOPMaLK TOCPEACTBOM BCTPOSHHOTO HIIH BRIHOCHOTO TabJIo;

- apXMBHPOBAHUE H3MEPUTEIIFHON HHPOPMAIMHU B PE3yJIbTaTOB AHATHOCTHKH.

IIpeobpazoBaTenn oOecreunBarOT IpeICTABICHAEe Ha Ta0Jl0 MOKA3aHHWs CIEAYIOUIHX BETHYHH:
pacxon (M/4), obBeM, M3MEPEHHBIM Da3feIbHO 10 HAMpaBJICHUIO IIOTOKAa H3MepsAeMod cpenbl
CYMMapHO IO OOOHMM HaIpaBIICHUSIM, (M3 uu 1), BpeMsa pabotel (MuH). [Ipu 3TOM mpemaycMoTpeHa
BO3MOXHOCTb BBIBOZIA Ha Ta0JI0 TOJIBKO TPeOYyEMBIX BEIIMIHH.



IIpeoGpasoBaTend HMEIOT pa3lMYHbIE METPOJNOTHYECKHE KIACCHl,  ONpPENESIIOIHe
JIMANa3oHbl IpeoOpa3oBaHus pacxola W 06beMa, B KOTOPHIX HOPMHPOBAHBI NPEAENEI OTHOCHTENBHON
HOTPEIIHOCTH MPH Pa3JIMYHBIX HAIIPABJICHUAX II0TOKA H3MEPAEMOH Cpebl.

KoHcTpyKTHBHOE M (PYHKIMOHAIBHOE UCIIONHEHHE, U METPOJIOTHUECKUH Kiacc nmpeobpasoBarenei
ONPENEIIAIOTCS IIPH UX 3aKa3e.

[IpeobpasoBaTeny MO 3alMIIEHHOCTH OT BO3JCHCTBHSA OKpyXarOmed Cpelsl BBHIIIOJIHEHBI B
COOTBETCTBHH CO cTeneHbio 3amuTet IPS5 umn [P65 mo T'OCT 14254.

Kouctpykius npeobpasoBaresnieil oOecriednBaeT 3alllUTY OT HECAHKIMOHMPOBAHHOIO H3MEHCHHS
METPOJIOTHYECKHX XapaKTePUCTHK IIOCIIE BHITYCKa M3 MPOM3BOACTBA M 3aIUTY OT BMEIIATENLCTBA B €TO
paboTy B MpoIECcCe SKCILTyaTalliH.

OCHOBHBIE TEXHUYECKHWE XAPAKTEPUCTHUKHU

[Tpeo6pazoBaTenn MMEIOT CIEAYIOMHNE BEIXOJHBIC CUTHAJIBL:

- OJTMH WM JIBa UMITYJIbCHBIX CHTHaJa, GOPMHUPYEMBIX JUCKPETHBIM H3MEHEHHEM COIPOTHBIICHHUS
BBIXOJHOH ILeMH MpH IPOXOXKIACHHH depe3 IpeoOpasoBarenb (B OXHOM 33aJaHHOM MM B JBYX
HaNpaBJICHUAX IOTOKA) 3aJJaHHOTO oObeMa H3MEepeMON CpeAbl MM MPH HAIMYMM AMarHOCTHPYEMOTO
COOBITHS,

- TOKOBBIH CHTHAJI B JHana3oHe Toka (4-20) MA, mponopIuOHAIbHBIN U3MEPEHHOMY Pacxony;

- muadpoBoii curHan B craHmapte wuHTepdeiica RS232, RS485 mmm Ethernet, necymui

HHGOPMAITUIO O pe3ysIbTaTaxX U3MEPEHUH U JUarHOCTHKH.

JuameTpsr! yciaoBHBIX IIpoxozoB ([ly) mpeobpa3oBaTeneii B COOTBETCTBYIOIIME MM MaKCHMAJbHEIE
3HaueHUS pacxomoB (Qmax), HE3aBUCHMO OT HANpaBJIEHHs IIOTOKA M3MEPSIEMOH CpeNbl, COOTBETCTBYIOT
3Ha4€HUSM, IpHBEICHHBIM B Tabiune 1.

Tabnuna 1
Oy 15 20 32 40 50 65 80 100 150
Qmaxi> M3/4 6,0 12 30 45 72 120 180 280 630
Qpac ), M3/4 3,0 6,0 15 22,5 36 60 90 140 315
o 3aka3y notpeburens (COOTBETCTBYET CKOPOCTH MOTOKa 5 M/c).

[lepexonusie (Q;, Q2) u MuHMMaTbHBIE (Qmin) 3HAYEHWSA pPACXOJOB, B 3aBHCHUMOCTH OT

METPOJIOTHYECKOTO Kjacca mnpeoOpa3oBaresicii M HampaBICHHS [IOTOKAa H3MEpSIeMO#l  Cpewl,
OTIPEAEIIAIOTCH U3 COOTHOIICHUH, MPHBEIEHHBIX B TabIUIE 2.
Tabumna 2
3HaueHHs pacxoAa NMpH HAMPABJICHHH MOTOKA U3MePAEMOii CpeJibl
Knace obpaTHOM NpsAMOM obpaTHOM MpAMOM TIPAMOM H
obpaTHOM
Q°min Q"min Q% Q"% Q
A Qumax1/250 Qumax1/250 Quaa/100 Quax1/100 Quax1/50
Bl - Qmax1/625 Qumaxt/150 Qumax1/450 Qumax1/100
B2 Quax1/625 Qmax1/625 Qmax/450 Qmax/450 Qumax/100
Cl - Quax1/625 Qumax1/150 Quax1/250 Qumax1/100
C2 Qumax1/625 Qumax1/625 Qmax/250 Qumax1/250 Qmax/100
D Quax/375 Quax1/375 Qumax/150 Qmax1/150 Qumax/100
E Quax1/250 Quax1/250 Qumax/100 Qumax/100 Qumaxt/50
3Ha4eHHs pacxofa MpH HaMpaBJICHUH MOTOKA H3MEPSEMOi Cpeibl
Knace obpaTHOM PAMOM 06paTH§M MPSAMOM TIPAMOM H
obpaTHOM
QCmin Q"min Q" Q% Q
Fl1 - Qumax1/625 Qumax1/150 Qumax1/450 -
F2 Qumax1/625 Qumax1/625 Qmax1/450 Qmax1/450 -
G Qumax1/250 Qmax1/250 Qmax1/100 Qmaxt/100 -

HpHMeanne — UncnenHble 3HAYEHUS Pacxoq0B MPHUBECACHEI B PYKOBOJICTBC 110 IKCILTyaTallHH.



IIpemenst momyckaeMoil OTHOCHTEIBHOH IOTPEIIHOCTH IpH Ipeo6pa3’oBaHHUU pacxoja H
o0beMa B HMMIYJIbCHBIM M NH(POBOH CHTHANBI, a TAKXKE IPH IPEACTaBICHHHM HM3MEPAEMBIX BEIMYHH

- IOCp€ACTBOM Ta6J'IO, B 3aBUCHMOCTH OT OHamna3oOHa H3MepeHHﬁ, COOTBECTCTBYIOT 3HAYCHUAM, YKa3aHHbBIM

B Tabmune 3.
Tabnuma 3

Kiace ITpenensl NOrpeiHOCTH B JHANA30HEe H3MEPEHHil pacxona, %
Qin...Q", Q",...Q, Qi...Quai2

A +5,0 +2,0 +0,5

B1,B2,C1,C2,D,E +5,0 +2,0 +1,0

Knace ITpexesisl NOrpelIHOCTH B AHANA30He U3MEPeHHH pacxona, %

Qin-..Q", Q... Quaniz)
F1,F2,G +5,0 +2,0

[Mpenensl nomyckaeMoil IPUBEACHHOM MOTPELIHOCTH MPH MpeoOpa3oBaHUH U3MEPEHHBIX 3HAYECHHH
pacxojia B CHTHAJI IIOCTOSHHOTO TOKa IPH CONMPOTHBIICHUH Harpy3ku He Oosee 500 OM cocTaBisioT
+0,2 %.
[Mpexnensl nomyckaeMoif OTHOCHTENBHOM NOTPEITHOCTH MPH MPeoOpa30BaHUM pacxojia B CUTHAT
MOCTOSHHOT'O TOKA COOTBETCTBYIOT 3HAUEHHUAM, ONPENENIIEMBIM 110 GopMyIie:
8=+ { & +[0,2(Qs- Qu)/Qu]* }™ , %,
rae: O — mpeebl OTHOCHTENILHOM NOTpEeNIHOCTH, ITpUBEACHHbIE B Tabmune 3, %
Qs — BEpXHHH MpenAesn AWana3oHa M3MEHEHHs pPacxola, 3HAYeHHE KOTOPOro COOTBETCTBYET
TOKy 20 MA, M/
Qu— HIDKHUH TpeaeN Auana3zoHa U3MEHEHHUs pacxo/ia, 3HaueHHe KOTOPOro COOTBETCTBYET TOKY
4 MA, M3/q;
Qu £ Qu < Q — H3MepeHHOE 3HaUEHUE pacxoa, M/
IIpenensr nomyckaeMoif OTHOCUTENHbHOM NOTPENIHOCTH ITpH u3MepeHnu BpeMeHd - + 0,01%.
[IpuMmeuanue: mpenebl MOrPelIHOCTE HOPMHPOBAHBI I pabouMX YCIIOBHH SKCILTyaTallHH.
ITutanue npeobpa3oBarenei OCYIIECTBISETCS OT HCTOYHHUKA IOCTOSHHOTO TOKAa ¢ HOMHUHAJIBHBIM
BBIXOAHBIM HampshkeHueMm 12 B.
MormHoCTb, HoTpebisieMas OT HCTOUYHHKA MUTaHusA, He 6osiee S BA.
labapuTHBIE pasMepsl H Macca mpeoOpa3oBaTeliell, B 3aBHCHMOCTH OT KOHCTPYKTHBHOTO
HCIIOJIHEHHS, HE NIPEBHIIIAIOT 3HAYCHUH, YKa3aHHKIX B Tabnune 4.

Tabnuna 4
HcnonHenue 6ectnanueBoe HcnonHenue uiaHueBoe
My T'aGapuTHbIE pa3Mepsl Macca, kr I'aGapuTHble pa3Mepsl Macca, kr
(AnMHa; WHpPHHA; BEICOTA), MM (AMHA; WIMPHHA; BBICOTA), MM
15 95; 60; 160 1,1 125; 95; 170 24
20 115; 80; 190 1,4 155; 105; 200 3,2
32 135; 100; 210 2,7 200; 135; 220 4,7
40 150, 125; 225 32 200; 145; 250 6,1
50 160; 115; 240 3,7 200; 160; 250 7,2
65 175; 150; 255 5,2 200; 180; 290 10,7
80 190; 165; 270 7,0 200; 195; 290 14,5
100 220; 190; 290 9,3 250; 215; 300 19,2
150 320; 255; 350 21,2 330; 280; 360 28,6

YcranopneHHas 6e30Tka3Has HapaboTka He meHee 80000 4.

Cpenuuit Cpok ciyx6bI He MeHee 12 TeT.

Paboune ycnoBus SKCIUTyaTaIun:

- yHeNBHAs 37eKTPONPOBOIHOCTh H3MepseMoii cpeisl B auamnasone oT 107 10 10 Cw/m;
- TeMIIepaTypa u3MepsaeMoii cpensl B auanasone ot 0 xo 150 °C;

- IaBICHUE U3MepseMoii cpenbl He 6osiee 1,6 MIla;

- TeMIIepaTypa OKpY KaloIllero Bo3ayxa B quanasone ot MuHyc 10 go mmoc 50 °C;

- OTHOCHTEIIbHASA BJIAXXHOCTh Bo3ayxa He Oostee 95 % npu temneparype He 6omee 35 °C;
- atMocepHoe AaBlieHHE B AuanasoHe ot 84 no 106,7 xIla;

- nepeMeHHOoe YacToToi 50 'y MarHUTHOE IOJIE HAIPSKEHHOCTHIO 10 40 A/M;



- MexaHn4deckas BuOpauus gacroroit (10-55) I'u ¢ ammmrynoi cmemenus a0 0,35 MM;
- H3MEHEHHEe HaNpsDKeHHs IUTaHud B auanasone ot 10,2 no 13,2 B.

3HAK YTBEPXIEHUA TUITIA

3HaK yTBEpXKICHHS THIIA HAHOCAT Ha Ipeodpa3oBaTellb pacxoia METOIOM HAaKJIEHKH, Ha TUTYJIbHBIH
JIMCT SKCIUTyaTallMOHHOM JOKYMEHTAIMH - TUIIOTPad)CKUM CIIOCOO0M.

KOMIUIEKTHOCTbD
KoMmmektHOCTH peoOpa3oBarerneli COOTBETCTBYET yKa3aHHOMH B TabnuIe 5.
Tabmmna 5
HaunmeHoBaHue O603HayeHHE Koi-Bo ITpumeyanue
[IpeobpazoBatens pacxoaa IPOM 1 Hcnonnenue cornacHo 3akasy
3NEKTPOMATHUTHBIA
PykoBoacTBo no skciutyaraimi | PBAK.407111.039 PO 1
IMacnopt PBIK.407111.039 IIC 1
Mertoauka noBepku PBIK.407111.039 MI1 1 3K3. IpH rpynmnoBoi NOcTaBKe
WHCTPYKLHS [T0 MOHTAXY PbJK.407111.039 UM
KnemMHHK-pO3eTKa - - Ot 1 po 3 wrr. cornacHo
HCIIONTHEHHIO
Bisiox nuranus - 1 THn no HaNUYHMIO Ha MOMEHT
MIOCTaBKH
Anparrrep unTepgetica RS232 - - ITo 3akazy

[TIOBEPKA

[MoBepky npeobpazoBarerneit pacxoaa nekTpoMarHUTHEIX [IPOM ocymecTBASIOT B COOTBETCTBHH C
JOKYMEHTOM II0 IOBEPKE B COCTaBe JIKCIUTyaTamHOHHOH mokyMmeHTanuu «IIpeoOpasoBarenu pacxona
anextpoMarautHele [IPOM. Meroauka nosepku PBSIK.407111.039 MII», yreepxkamenasiv [ CHU
«BHUUM um. [1..MenneneeBa» 18 mas 2006 r.

OcCHOBHBIE CpelICTBA U3MEPEHUH, IPUMEHSEMEIE IIPH MOBEPKE:

- ycTaHOBKa pacxogoMmepHas YMP-1. Jluanason BocnpousBeneHuit pacxona Boasi ot 0,01 mo 360

M>/d, OTHOCHTENBHAs TIOrpemHocTh + 0,05 %;

- YaCTOTOMEP JIEKTPOHHO-CUETHEIA U3-54. PexxyiM HEIpephIBHOTO CYETA UMITYJILCOB, €11, MIL
paspsaa — 1 umm.;

- BOJIFTMETP YHUBEPCAJIbHBIH IHudppoBoii B7-28. I[Hanazon HM3MEPEHUN HAIIPSKEHHUS IIOCTOSHHOTO
toka (0-1) B, xnacc 0,025/0,005;

- MarasuH conpotuiennit P483 1. Jlnanason Bocniponssenerus conpotusienuii (0-10°) Om, xmace
0,02.

MexnoBepouHsblit HHTEPBAN - 4 TO/A.

HOPMATHUBHBIE U TEXHUYECKHWE JOKYMEHTDI

I'OCT 8.145-75. «I'CH. I'ocyrapCTBEHHBI# IIEPBHYHBIA 3TAIOH B O0IIECOIO3HAs IOBEPOYHAA cXeMa
JUIA CPENCTB H3MEPEHUI 0GHEMHOTO PacXo/1a KHIKOCTH B Auanasone ot 3-10° 1o 10 M*/o».

I'OCT 28723-90.  «PacxomoMepbl CKOPOCTHEIC, O3JICKTPOMArHHTHBIE M BHXpeBble. QOmme
TEXHUYECKHE TpeOOBaHUS M METOAB! HCIIBITAHHID).

TY 4213-039-15147476-2006. «[IpeobpazoBatenn pacxola 3neKTpoMarHutHele [IPOM.
TexHu4deckue ycIoBus.



3AKJIIOYEHHME

Tun npeoGpa3zoBareneii pacxoma siaekTpoMarHHTHBIX [IPOM  yTBepkneH ¢ TeXHHYECKHMH H
METPOJIOTHUECKUMH XapaKTEPHCTUKAMH, IPUBEICHHBLIMU B HACTOSINEM OITHCAHHUH THIIA, METPOJIOTHYECKH
obecIteueH IpH BBHITYCKE M3 IPOM3BOJACTBA M B OKCILTyaTallUH COTVIACHO IOCYJapCTBEHHOH MMOBEPOYHOMH
cXeme.

N3IrOTOBUTEJIN

3A0 «HIT® Temmoxom», 194044, r. Cauxr-ITetep6ypr, Beiboprekas Hab., 1. 45.
Ten/dpaxc (812) 703-72-10.

000 «Temnonputop- KOuut», 454057, r. YUensbuuck, yi. 2-as Ilasenenkasd, a. 36.
Ten/dpaxc (353) 724-22-05.
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I'eHepanbHbIN AUPEKTOP
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