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Hacrosiiiee pyKoBOACTBO MO SKCIUTyaTalldd MPEAHA3HAYEHO ISl U3Y4YEHUs
YCTpOWCTBA, NPUHIIMIA paOOThI, MPABIJI AKCILTyaTaIllH, TEXHUIECKOTO 00CITy>KUBAHUS 1
MTOBEPKH BUXPEAKyCTUUECKOro npeodpaszosatens pacxoaa Metpan-300I1P (B nanbHel-
IIeM - IpeoOpazoBaTeIs).

B pykoBozacTBe 10 SKCIUTyaTaliuy MpUBEIECHBl OCHOBHBIE TEXHUYECKUE XapaKTe-
PUCTUKH TpeoOpa3oBaTelisi, CBEACHUS O padOTe OTAENbHBIX (PYHKIHMOHAIBHBIX
YCTPOWCTB, TpeOOBaHMSI, KOTOPBHIE TOJKHBI BBITOJIHATHCS [P MOHTAXKE U AKCILTyaTallly,
yKa3aHUs 110 TIOBEPKE, PaBUIIa TPAHCTIOPTUPOBAHUS U XpAaHEHUS U APYTHE CBEICHHS, He-
00X0AMMBIe 1711 0OecTIeUeHHs IPaBUIIbHOM AKCIUTyaTally IIPeoOpa3oBaTerIs.

[Ipu skcrutyatanmu npeoOpas3oBarens JOMOJHUTENBHO PYKOBOJICTBOBAThCS Iac-
noptom CIIT'K.407131.026 I1C.

Koncrpyxkumst mpeoOpazoBaresst MpeanpUsSTHEM-U3TOTOBUTENIEM ITOCTOSIHHO COBEP-
IIEHCTBYETCS, MOITOMY MOTYT OBITh HE3HAYHTENbHBIE OTIWYMS OT MPUBEICHHOTO B
HACTOSIIIIEM IOKYMEHTE OTMCaHUs, He BIUSIONINE Ha pabOTOCTIOCOOHOCTh U TEXHIUUYECKHE
XapaKTEPUCTHKH MTPeoOpa3oBaTes.

[lepedeHs TOKYMEHTOB, Ha KOTOPBIE JJAHBI CCHIIKH B HACTOSIIIIEM PYKOBOJICTBE TIO

OKCILTyaTaluu, IIPUBCACH B IIPUIIOKCHHUN A.

1 OIIMCAHHUE U PABOTA

1.1 Ha3zuayenue u3aejus

11.1 IIpeoOpazoBarens mpeIHa3HAYEH AJI1 U3MEPEHUN 00bEMHOTO PAcX0/ia KUJ-
KOCTHU, HAKOTUIEHHOTO 00beMa U BpeMEHU HapabOTKH.

[TpumensieTcs nist u3MepeHuit pacxoaa u 00bemMa BOJIbl M BOJIHBIX PAaCTBOPOB B 3a-
MOJIHEHHBIX TPYOOMpPOBO/IAX B CHUCTEMax BOJIO- M TEIUIOCHAOKEHUs (IMUTHEBOTO, TOPSI-
Yero, TEXHUYECKOT0) KaK B COCTABE TEIIOCUETYMKOB MM CUETYMKOB-PACXOJOMEPOB, TaK U
ABTOHOMHO.

1.1.2 Bun kmumaTHuecKoro ucnojiHeHus npeoodpazonatens Y XJI 3.1 no

I'OCT 15150, Ho myist paboThI ipu TemnepaTypax oT munyc 40 go mitoc 70 °C.



1.1.3 TlpeobpazoBaTelnb npeaHazHavYeH AJis1 padOThI BO B3pHIBOOE30ITAaCHOM ITOME-
IICHUH.

1.1.4 Tlopsimox 3amvicu 0003HAUEHUS MMPEOOpa3oBaTEICH MPH 3aKa3e:

Metpan-300IIP - -0,1-02-42- IT TY4213-026-12580824-96

ARSI AN

| — HaumeHoBaHUe rpeoOpazoBarTersl.

Il - nuametp ycrmoBHOTrO TIpoxoja rmpeodpazoparens [y, mm (25, 32, 50, 80, 100,
150, 200, 250, 300).
11 - ko mpeoOpazoBaTens B 3aBUCUMOCTH OT CIOCO0A MOHTAXKa:
- A - KOoJ peoOpazoBaTensi ¢ KOHMYECKUMH TIEPEX0JaMH, BHIITOJIHEHHBIMU B
npotouHou vactu, ais y 25, 32, 50, 80, 100 mwm;
- B - ko npeoOpazoBatensi ¢ KOHUYECKUMU MEPEX01aMU, MOHTHUPYEMbBIMH Ha
TPYOOIPOBOT OTACIBHO OT MpoTouHOM yactu, as Jly 150, 200 mm;
- L — xox nmpeoOpa3zoBarens ¢ NPOTOYHOM YacThIO, BHIMOJIHEHHOW JIUTHEBBIM
croco00oM (KOHHMUYECKHUE MEPEXO0/Ibl B IPOTOUYHOM YacTH).
[Ipumeuanue - s npeodpazosateneit [y 250, dy 300 Mm kox He yKa3bIBaeTCsl.
IV — niena ummyssca BBIXOIHOTO CHTHAIA corjacHo Tabmure 1.2.
V - Kojl MaTepuasioB KOMIUIEKTa MOHTKHBIX YacTed, KOHTAKTUPYIOITHUX C U3Mepsie-
MOU CpEZIOH COMIACHO MPUIIOKEHUIO b.
[Tpumeuanue - Kox He ykasbiBaetcs nipu 3amuicy B riosie X1 - KO wim npu otcyTeTBUN
KM B 3akaze .
V| — ko HaIM4YKs BBIXOQHOIO CUTHAJIA:
- TOKOBOTO BBIXOJHOTO curHaia 4-20 MA C rudposbsiM curaaniom mo HART mpo-
Tokomy (42 - H);
- mudposoro currana mo ModBus nmpotoxony (Mod).
VI - xox sammmuns JKKU - U.

VIII - xox 25eKTpruiecKoro moJICoeIMHEHus: caTbHUKOBBIN BBOA (C) mim mrern-
cenbHbIN pa3bém (LLIP).

IX - ko1 KOMIIEKTa MOHTa)KHBIX YacTeH COTJIACHO MPUJIOKEeHUIO B.
3)



X — KOJl Halnu4uusi MpoToKoJa mpoauBku — I1.

XI - HOpMaTHBHBIN JOKYMEHT (TEXHUYECKHE YCIIOBHS) Ha ITpeoOpa3oBaTesb.
[Tpumeuanue — [Ipu opopmiiennn 3akaza obo3Hauenue TY He yKasbIBaTh.
[IprmMepsl 3anCH YCTIOBHOTO 0003HAYECHUS:

- Tpu 3akaze npeoOpazoarenss Merpan-3001IP ¢ quameTpom yciIoBHOTO Mpoxoja
IIPOTOYHOM yacTu npeodpazosatens [Jy80 MM, ¢ KOHUYECKUMU MIEPEXO/IaMH, BBIITOJIHEH-
HBIMU B MPOTOYHOW YacTu MpeodpazoBarens (hcnoiHeHue A), ¢ neHoi umiynbsca 0,01
M3/UMII, ¢ MaTepraaaMy, KOHTaKTHPYIOIMMH ¢ U3MEPSEMOii cpetoit, mo xoxy 01 (Mare-
pHUaIbl MPOTOYHOM YaCTH), C TOKOBBIM BBIXOJHBIM CUTHAJIOM 4-20 MA, ¢ u(pOBBIM BbI-
xoaHbIM curHasioMm 1o HART- npotokony, ¢ XKKU, ¢ noakimoyeHreM BHEITHUX IEKTPH-
YECKUX IIeTEeW MUTAHUS U UMITYJIbCHOTO BBIXOJJHOTO CUTHAJIA Yepe3 CAIbHUKOBBINA BBOJI
(C), ¢ xomIuIeKTOM MOHTaXHBIX yacTel o koxy K1, ¢ mpoTokosiom npoiauBKu:

Metpaun-300I1P -80-A-0,01-01-42-H-U-C-KI-1II;

- B JIOKyMEHTAIIUU JAPYTON MPOIYKIMH, B KOTOPOH MOXKET MPUMEHSAThCS Mpeodpa-
3oBarenb Metpan-30011P ¢ tuameTpoM yCIOBHOTO MPOX0/ia MPOTOYHON YacTH Ipeodpa-
3oBatenst Jly200 MM, ¢ KOHUYECKUMH TI€PEX0/IaMi, MOHTUPYEMBIMHU Ha TPyOOIIPOBO/T OT-
JIEABHO OT IIPOTOYHOM YacTu (McnonHenus B), ¢ neHoit ummnynsca 0,1 M%/uMn, ¢ Matepua-
JIlaMU, KOHTAKTUPYIOLIUMU C U3MEPSIEMOU cpeiol, 1o koay 02 (MaTepralibl IpOTOYHOM Ya-
CTH), ¢ IIU(POBBIM BBIXOAHBIM cHrHaIOM 1o Modbus-tipotokoity, ¢ moakroueHrEM BHETII-
HUX JJIEKTPUYECKUX IIeTIeH MUTAHWS U UMITYJIBCHOTO BBIXOJHOTO CUTHAJa 4Yepe3 IITerl-

cenbHbIN pa3béM (I1IP), ¢ KOMIUIEKTOM MOHTa)KHBIX YacTel no koxy K2:

Metpan-300ITP — 200 - B - 0,1 — 02 — Mod — TP - K2 TY 4213-026-12580824-96.

1.2 XapakrepucTuku

1.2.1 IIpeoOpa3zoBaTesnb NpeIHA3HAYECH JIJIsI U3MEPEHUS 00beMa U pacxojia BOJIbI U
BOJIHBIX PACTBOPOB CO CIICAYIOIIUMHU MapaMeTpaMHu:

- Ttemneparypa ot 1 1o 150 °C;

- u30bITOuHOE nasnenue 10 1,6 Mlla;

- BsBKOCTh 110 2 -10° M%/c.



1.2.2 MuHuManabHbIe 1 MaKCUMAaJIbHbIC 3HAUYCHMS HU3MEPACMOTO pacxoaa B 3a-

BHCHUMOCTH OT JUaMeTpa YCIOBHOTO Mpoxoja npeodpazosatens ([y) ykazansl B Ta0-

muue 1.1.
Tabmura 1.1
3HaueHus pacxona, M>/4
My, mm
Qmin Qmax Ql QZ
25 0,18 9 0,3 0,6
32 0,25 20 0,5 1,0
50 0,40 50 1,0 2,0
80 1,00 120 2,5 5,0
100 1,50 200 4,0 8,0
150 5,00 400 8,0 16,0
200 6,00 700 14,0 28,0
250 12,00 1400 34,0 68,0
300 18,00 2000 48,0 96,0
[Tpumeuanue: Q1 u Q2 — TpaHMYHBIC 3HAUYEHUSI HOPMUPOBAHUS pacXoa MpU HOP-
MHPOBAHUHU MTOTPEITHOCTEN

1.2.3 JIns mpemoTBpaiieHusi KaBUTAIMU U obOecredeHusi paboToCoCOOHOCTH
npeobpazoBatesns npu pacxoae Q u30bITOUHOE NaBiIeHUE KUIKOCTU P Ha paccTostHUN 5
Hy Hike mpeoOpa3oBaTesisi JOJKHO ObITh HE MEHEE BRIYUCIEHHOTO IO (hopMyJIe:

P = 3-AP+1,3-P,(t), (1.1)
rae P —u30bITouHOE 1aBiieHue B TPYOOIIpOBO/Ie Ha paccTosiHuU S5 [y Hipke rmpeoOpa3oBa-
tens, MITa (kre/cm?);
P:n(t) - TaBIIeHHE HACKHIICHHBIX TTAPOB KUIAKOCTH ITPHU e (PaKTHIECKOM TeMmeparype
t, MIIa (krc/cm?). 3Hadenne Pyn 1S BOJIBI TIPUBEIEHO B PHIIOKEHMH | ;
AP —notepu AaBiieHus Ha mpeodpazoBarerie npu pacxoe Q cormacHo NPUIOKEHUIO
I, MIla (xrc/cm?).

1.2.4 TlpeoOpa3zoBatesib UMEET HMITYJbCHBIA BBIXOJHOW CHUTHAJI THUMA «3a-
MKHYTO/pa30MKHYTO» (onTomnapa). JlonoJHUTeIbHO MOTYT MIPUCYTCTBOBATh, KaK OILIUH,
BBIXOJIHBIE CUTHAJIbI JPYTUX TUIIOB:

- QHAJIOTOBBIM CUTHAJ MOCTOSHHOTO TOKA (B JaJIbHEHUIIEM — TOKOBBIM CUTHAI) C
rdpoBeiM curnaioM Ha 6aze HART nporokosna B crangapte Bell-202;

- 1poBoi curHai Ha 6ase npotokona ModBus RTU B cranaapre EIA RS-485;
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- curdan Ha JKKU.

[Tpumeuanne — OQHOBPEMEHHO HE MOTYT IPUCYTCTBOBATH LU(PPOBBIC CUTHAJIBI
HART u ModBus.

1.2.5 TTapaMeTpsl IMITYJILCHOTO BBIXOJAHOI'O CHTHAA

1.2.5.1 UMImynbCHBIN BBIXOHOM CUTHAJI THTIA «3aMKHYTO/Pa30MKHYTO» oOecte-
YUBAECT MAKCUMAJIBHBIM TOK KOMMYTAalMH 32 MA, MaKCUMaJIbHOE HAIIPSIKEHNE KOMMY-
taiuu 30 B 1 nMeeT raibBaHMUYECKYIO pa3BsA3Ky OT KOpITyca IpeoOpas3oBaresis, aHaJIo-
rOBOTO CHTHaja 1 nuppoBoro curuana B crangapre RS-485.

1.2.5.2 HomuHanpHas craTuyeckas XapakTepUCcTHKa IpeoOpa3oBaTesis o UM-
IIyJIbCHOMY BBIXOJTHOMY CUTI'HAJLy UMEET BUL:

6
7-£800° ‘3’8'10 , (1.2)

rae T - mepuoa cneoBaHUs BBIXOAHBIX UMITYJIbCOB T, MC;
Q - 3HaYEHME U3MEPEHHOTO MPEOOPA30BATENEM PAcXoa, M>/d;
C- LieHa UMITyJIbCa Peodpa3oBaTes, M>/UMIL
1.2.5.3 lleHa U MINTENBHOCTh MMITYJIbCA MMITYJIBCHOTO BBIXOJHOTO CHUTHAJIA
npeoOpa3oBaTes HAaCTPauBaeTCs MO NU(PPOBBIM TPOTOKOJIAM.
[TpeoOpa3zoBarenb uMeeT ocHOBHYIO 1ieHy (C1) U ATUTEIBLHOCTh UMITYJIbCa (71),
NpUBEAEHHYIO B Tabiuue 1.2.
[TpeoOpa3oBarenb Tak k€ UMEET BO3MOXHOCTh U3MEHEeHMsI 1ieHbl Ha Cy u 1mu-
TEIbHOCTH UMITYJIbCA Ha T7 .

JIMUTEIbHOCTh UMITYJILCOB T2, MC, BBIYUCTSICTCS IO popMyIe:

7,=1-n, (1.3)
rje N — 1ro0oe 1eJ10€ YUCo U3 auarna3ona ot 1 10 250 u yJoBIETBOPSET YCIOBUIO:
C,-36-10°
7, < ZQ— -1, (1.4)

riae Qmax - MAKCUMaJIbHOE 3HaYEHUE U3MEPSIEMOro pacxojia corjacHo tadmwuie 1.1.
PexomMenayembie 3HaueHus 1eHbl (Cy) M IIUTEILHOCTH UMITYJIbCa (72) MPHUBE-

neHsl B Ta0mune 1.2.



Tabmwmma 1.2

OcHoOBHasl IeHa UMITYJTbCa Pexomenmyemas rieHa nmmyibsca Co,
Cy, Mo/uMI M/UMIT
My, MM OCHOBHAS TTHTETBHOCTS Pexomenmyemas JIMTeTLHOCTh
— 100. vc HUMITyJIbCa
MMITYJIbCa 71 ’ =10 Mc 7 =100 Mc
25; 32 0,001 0,0001 0,01
50; 80;
100 0,010 0,0010 0,10
150; 200;
250: 300 0,100 0,0100 1,00

1.2.5.4 MakcuManbHO€E HaIpsKeHHE Ha UMITYJIbCHOM BBIXO/IE TIPeoOpazoBateis B
COCTOSIHUY ‘‘3aMKHYTO”’ TIPU MaKCUMAJIbHOM TOKE KOMMYTaIluH He TpeBbimaeT 1,5 B.

1.2.5.5 O6beM u3MepsieMoii cpeibl V, M5, BBIYHCISIETCS 110 (hopMyIIE:

V=N-C, (1.5)
rae N — KoIM4ecTBO MMITYJIbCOB, OCTYNHBIIMX HAa UMITYJILCHBIN BBIXOJ MPE0Opa3oBa-
TEJIs1, UMIT;
C — 11eHa MMITYJIbCa TIPE0OPA30BATEIS, M /HMIL.

1.2.6 ITapametpsr 2 KK

1.2.6.1 KK oToOpaskaer ciieayrornyo HH(pOpMaIuio:

- BEJIMYMHY MTHOBEHHOI'O pacxoa, M>/d;

- BENMYMHY HaKOIUIEHHOTO 00beMa, M,

- Bpems HapaOOTKH ITpeodpa3zoBaresi pacxo/a,

- TeMmIepatypy u3mepsieMoin cpenpl, °C;

- KOJIbI MCKITFOUMTENBHBIX CUTYAIMH - CHMBOJIBI «0», «Ly, «d», «H», «A», «E».

1.2.6.2 ®opmar orobpakenus: uapopmarmu Ha KKU:

- BeJIMYMHA MTHOBEHHOTO pacxoa — XXX, XX M%/4 (4ucio 3HaKOB MOCIIE 3aIIATOM
3aBUCHUT OT TEKYILIEro 3HAUCHHSI pacXo/la U yCTAHABJIMBAETCS aBTOMATUUYECKH );

- BEJIMYMHA HAKOIUIEHHOTO 00beMa — XXXXXXX, X m® (4icio 3HaKOB I0CIIE 3ars-
TOM OTpeNeNsieTCsl LIEHOM UMITYJIbCa U YCTaHABIIMBAETCSI aBTOMATUYECKH );

- BpeMs HapaboTku — XXX XX, X u;

- Temneparypa uzmepsemoit cpenbl — XX, X °C.



[Tpumeuanue - OToOpaskeHue BPEMEHU HapaOOTKU U TEMIIEPATYPhl TPOUCXOAUT
MIOTIEpEMEHHO B OJTHOM CTpoKe ¢ uHTepBasioM (4 + 0,5) c.

1.2.7 ITapameTpsl TOKOBOT'O BBIXOJHOTO CUTHAJIA

1.2.7.1 TokoBbslii curHai 4-20 MA UMeeT rajJbBaHUYECKYIO pa3BA3Ky OT KopITyca
npeoOpa3oBaressi, UMITYJbCHOTO CUTHAja U NEPENAETCS MO TOKOBOM METIIE OTACIbHO
OT JIMHUI MUTaHKs IpeoOpazoBarTes (YETHIPEXITPOBOIHAS CXEMA BKITIOUECHUS).

1.2.7.2 TIpeoOpa3zoBatesib UMEET BO3MOKHOCTh MIEPEHACTPOUKH XapaKTEPUCTUKU
TOKOBOI'O BBIXOJJHOI'O CHTHAJIA C JIMHEMHO BO3pAaCTAIOLIEH Ha JIMHEHHO yOBIBAIOIIYIO U
HA00O0POT.

1.2.7.3 HomuHanpHas craTMyecKas XapaKTepUCTUKa IpeoOpa3oBarens Mo TOKO-
BOMY BBIXO/IHOMY CUTHAJTY C JJMHEHHO BO3PACTaIOLIEH 3aBUCMMOCTBIO aHAJIOTOBOIO BbI-
XOJHOT'O CHUTHAJIA OT BXOJIHOM M3MEPSIEMOM BEJIMUYMHBI UMEET BUJL:

l=1]. + (Q_QHHH)'(Inax — Imin)

min
QBHI/I - QHHH

rae | — Tekyiee 3HaUeHNE BBIXOTHOTO CUTHAJIA, MA;

! (1.6)

Q — TekyIee 3HaYEHKE pacxo/a, Mo/u;
Imax ¥ Imin— BEpXHEE 1 HIDKHEE MTPE/ICTbHBIC 3HAYCHHS BEIXOIHOTO CUTHAJA, MA;
Qu 1 Quyr — BEPXHUU M HI>KHUHW TIPEIEIIBI U3MEPSIEMOT0 Pacxoa o TOKOBOMY
CUTHAITy, M°/4.
1.2.7.4 HomuHanbHasi cTaTMUecKas XapakTEepUCTHUKa MpeoOpa3oBatTesisi Mo TOKO-
BOMY BBIXOTHOMY CHUTHAJTY C IMHEHHO YOBIBAIOIICH 3aBUCMOCTBIO aHAJIOTOBOT'O BBIXO/I-

HOIro Curtgajia oT BXOI[HOﬁ PISMCpHCMOﬁ BCIIMYMWHBI UMECT BU.

| = | _(Q_QHHH)'(Inax_Imin)
- QBHH - QHHH | .7

r)le |1 Imax, Q1 QHHI/[, ) Imin, QBHH: TO )Ke, 4TO U B q)OpMyHe (16)

1.2.7.5 IIpeoGpa3zoBareas KMeET BO3MOKHOCTh H3MEHEHHS H3MEPSIEMOr0 Jrara-
30Ha I TOKOBOTO BBIXOIHOTO cUrHaia (Qar - Qi) 1O 1M(BPOBBIM CUTHATIAM, MUHH-

MaJIbHOC 3HAYCHHUC KOTOPOI'O BEIMHCIIACTCA 110 (1)0pMy.]’I€Z

10
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rae Qmax , M>/4 - B COOTBETCTBUH ¢ Tabmuueii 1.1.

Qi = Qunr = Qrrax (1.8)

1.2.7.6 Conpotusnenwst Harpy3ku R, OM, 1711 TOKOBOTO CUTHAJIA IPEo0pa3oBaTes
COCTaBJISIET:
Rmin = O

R =42-(U-12) (.9)

rae U — nanpspkenue nutanwst, B, cornacHo 1.2.10.1.

[Tpumeuanue - [Tpu ucnonszoBanuu HART - mpoTokosia MUHUMAIIbHOE COMPOTHB-
JIEHUE Harpy3KH cocTaBisieT He MeHee 250 Om.

1.2.7.7 IlutaHuie TOKOBOTO CUTHaja OCYLIECTBIISIETCA OT BHYTPEHHEro OJI0Ka IMu-
TaHUsI IPeoOpa3zoBaTes, raIbBAHUYECKU PA3BI3aHHOTO OT HANPSHKEHUS MTUTAHUS U KOP-
myca rnpeoOpazoBaressi.

1.2.8 [TapameTpbl HHU(PPOBBIX BEIXOAHBIX CUTHAIOB

1.2.8.1 [udporoii BbIxomHOM curHai Ha 6a3e HART-mpoTokosia obecrieunBaeT CBs3b
npeoOpazoBaTeNs ¢ IPyTIMHU yCTPOUCTBAMH MIPY MOMOIIHA YaCTOTHO MOJTYTMPOBAHHOTO CHUT-
HaJia, HAJIOKEHHOTO Ha TOKOBBIN CUTHAJ M COOTBETCTBYET:

a) huznyeckue napaMmeTpsl — TpeOOBAHUSM CrielUDUKAIMKY (PU3NIECKOTO YPOBHS
HART mnpotokona penakiuu 8.1 Bepcun HCF-SPEC-54;

0) KaHAJILHBINA YPOBEHb — TPEOOBAHUSM CIIEIM(DUKAIINN KAHATLHOTO YPOBHS
HART mnpotokona penakiun 2.1 Bepcun HCF-TEST-2;

B) MIPUKJIATHON YPOBEHB (YHUBEPCAIbHBIE, OOIINE U CIICITUATILHBIC KOMAH/IbI) —
TpeboBanusim 1.2.8.3.

1.2.8.2 Iudpooit BexoaHOM Ha curHai 6a3ze ModBus-ipotokona obecrieunBact
CBsI3b TipeoOpa3oBarenst ¢ IPYTUMH yCTPOWCTBAMH TIPH MOMOIIM AU(HEepeHITHATEHOTO
CHTHaJIa Mo OTACIBHOMN JBYXIPOBOIHON JIMHUH CBSI3U U COOTBETCTBYET:

a) pusnyeckue napameTpsl — TpedoBanusM nHTepdeiica EIA RS-485;

0) KaHATLHBINA YPOBEHBb — TpeOoBaHusM npotokosia ModBus RTU;

B) MPUKJIATHON YPOBEHb — TpeboBaHusM npotokosia ModBus RTU u tpeboBanusim

1.2.8.3.
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1.2.8.3 IpuknamHoit ypoBeHb U(DPOBBIX CUTHATIOB 00€CIICYMBACT:
a) mepeaavy CIeayIouX MapaMeTpoB:
- 3aBOJICKOTO HOMepa Mpeodpa3oBaTers;
- 3aBOJICKOrO HOMEpA NPOTOYHOM YaCTH;
- MAaKCHUMAaJIbHOT'O U MUHUMAJIBHOTO MPEAEIIOB U3MEPEHUI MpeoOpazoBa-
Tens, (Qmax ¥ Qmin), M3/4 (cormacuo tabmuue 1.1) ;

- BCIIMYMHBI MTHOBCHHOI'O pacxoaa, M3/ 9,

- BCJ/IMYHMHBI HAKOIIJICHHOI'O 06’b€Ma, M3;

- KOJa HEIlITaTHBIX CUTYaIHii;
- BpPEMEHHU HapabOTKu nmpeoOpa3oBaTeis, u;
- 3HAUYEHUS BBIXOJHOIO TOKOBOI'O CUTHAJA, MA;
- mporeHTa auamna3ona (tonbko g HART nporokona), %;
- YacToTbl 00pa3zoBanus Buxpel (Toabko it HART npotokona), '
- TeMIIepaTypsl u3Mepsiemon cpensl, °C;
- BEpPXHET0 M HIKHETO MPEIEIIOB U3MEPSIEMOr0 pacxoja sl TOKOBOTO
CHUIrHajia (QBHI/I )51 QHHH ), M3/‘-I;
- 1IEHBI UIMITYJIECA UMITYJILCHOTO BHIXOJHOTO CUTHAJIA, M>/HMII;
- JUIMTEIbHOCTU UMITYJIbCA, MC;
- BpEMEHU JeMII(pupoBaHus, C.
0) U3MEHEHHUE CIEAYIONINX TapaMeTPOB:
- TapoJisd AJIs 10CTyNa K MPOrpaMMHUPOBAHUIO PEXKUMOB;
- BEpPXHEr0 M HIKHETO MPEIEIOB U3MEPSIEMOr0 pacxoja JJisi TOKOBOTO
CUI'HaJia (QBHI/I u QHHI/I ), MS/‘{;
- BpeMeHU JeMIpupoBaHus, C;
- IEHbI HMITyJI5CA UMITYJI5CHOTO CHTHAIIA, M>/HMII;
- JUIMTEILHOCTH UMITYJIbCA UMITYJILCHOTO CUTHAJIA, MC.
1.2.9 TlorpenHocTh U3MepEHus MpeoOpazoBaTes
1.2.9.1 [Ipenenbl momyckaeMoi OCHOBHOM OTHOCHUTENILHOM MOTPENTHOCTH U3MEpe-
HUSl 00bEMa TI0 UMITYJIbCHOMY BBIXOJHOMY CHUTHATy, 0ObeMa U pacxojia 1mo mu@poBbIM

BBIXOJHBIM CHUI'HAJIaM HC ITPCBLIIIAIOT!
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- 11,0 % - mpu 3HaueHusAx pacxoja B auanazoHe oT Q2 10 Qmax ;

- 11,5% - npu 3HaYeHMAX pacxofa B nuamnazoHe oT Q1 10 Qy;

- 13,0 % - npu 3HaUEHUAX pacxoja B quamna3oHe oT Qmin 10 Qu,
rae Qi u Q2 - BEIMYMHBI PACX0/10B coryiacHo Tadmwie 1.1.

1.2.9.2 Tlpenensr qormycKkaeMoi MOTPENTHOCTHA MTPE0OPA30BAHMUS TOKOBOTO BBIXO/I-
HOTr0 curHaia He npesbimaroT * 0,2 % ot quanazona usmepenus. [lorpenHocts n3mepe-
HUS pacxo/a N0 TOKOBOMY BBIXOJIHOMY CHTHAITY CKJIA[bIBAETCA U3 OCHOBHOM MOTPEIIHO-
CTH U3MEPEHHSI PACX0/ia ¥ IOTPEIIHOCTH MTPE0OPa30BaHKsI TOKOBOTO BHIXOHOTO CUTHAJIA.

1.2.9.3 Ilpenensl qOoMycKaeMOM JTOMOJIHUTEILHON MOTPEIIHOCTA U3MEPEHHUS pac-
X0/1a 110 TOKOBOMY BBIXOJHOMY CHUTHAITy, BEI3BAHHOM N3MEHEHHEM TEMIIEPATyPhl OKPYIKa-
rorero Bo3ayxa ot (20 + 3) °C o nro60# TemnepaTypbl B pabodeM Juarna3oHe TeMIepaTyp
(1.1.2), ne npesbitaet + 0,1 % oT quana3oHa M3MEHEHUS BBIXOJHOTO CUTHAIA Ha KaXIbIe
10 °C.

1.2.9.4 Tlpenensl nomyckaeMoi OCHOBHOM OTHOCHTEIIbHON MOTPETHOCTH U3MEPEHUS
BpeMeHH HapabOTKH 1O I(PPOBLIM BBIXOTHBIM CUTHANIAM He rnpeBbimaioT + 0,1 %.

1.2.10 ITapameTpbl nuTaHus npeoOpazoBaTess

1.2.10.1 I'Nutanwre npeodpazoBaTeis OCYIIECTBISICTCS OT BHEITHETO HCTOYHUKA ITOCTOSH-
HOT'O TOKa HampsbkeHueM ot 16 1o 36 B.

WcTouHMK MUTaHMST JJOTDKEH YIOBIETBOPSITH CIIEAYIOIIUM TPEOOBAHUSIM:

- MyJIbCALIMMA BBIXOJHOTO HAMpshKeHUs He npeBblatoT 0,5 % 0T HOMUHAILHOTO
3HAYEHUsI BBIXOJHOTO HAIPSDKEHUS MPU YaCTOTE TAPMOHUYECKUX COCTABIIIOLIUX, HE
npesbimatoneit 500 I';

- CpEHEKBAIpaTUYHOE 3HaUeHHE 1ryMa B noJjioce 4yactoT ot 500 I'n go 10 xI'n
He npeBbimaet 2,2 MB (mpu ucnosib3oBannu UG pPOBOro BHIXOJIHOIO CUTHA A Ha 0ase
HART npotokoia).

1.2.10.2 [ToTtpebmsiemast MoITHOCTH peobpazoBarens He 6onee 3,6 BT.

BHUMAHUE! JIUIA ITMTAHUA TTPEOBPA3OBATEJIA CIIEAYET MUCITIOJIB30-
BATH UCTOYHUK ITMTAHUA C ITOPOI'OM OT'PAHNUYEHUA TOKA HE MEHEE 100
MA (BU/J 3AIIIUTHI UTIT OTPAHUYEHUE TOKA) NJIM UICTOYHUK ITUTAHUA C TO-
KOM CPABATBIBAHNS 3AILIUTHI HE MEHEE 250 mA (JUI UII C TPUTEPPHOM 3A-
[IIUTOMN).
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1.2.11 TpebGoBanus Kk GyHKIHAM CaMOIUATHOCTUKU

1.2.11.1 IIpeoGpazoBaress mpekpalacT u3MEpPeHHe pacxoja U o0beMa U Imepexo-
JUT B PEKUM CUTHAIM3AIMU O BOSHUKHOBEHUH UCKIIOYUTEIILHON CUTYallMH B CIEAYIO-
HIUX CITyYasix:

- pacxo/i OTCYTCTBYET;

- pacxox meHbIte 0,8:-Qmin;

- pacxon 6ombiie 1,5 Qmax;

- Xa0THYHOE BUXPEOOpa30BaHUE B IPOTOYHOM YACTH;

- BO3/IyX B IPOTOYHOM YaCTH;

- OTCYTCTBHE BO/JIbI B MPOTOYHOM YaCTH.

[Ipy BO3HMKHOBEHHH JIFOOON HCKITIOUUTEIBHONW CUTYaIllMH Ha KOJOJKE AJIEKTPOHHOTO
©O110Ka 3aropaeTcsi KpaCHbI CBETOINOI, TIOCTYIUICHHE UMITYJILCOB HA UMITYJIbCHBIN BBIXOJI TIpe-
Kparraercsi, o UGPOBLIM CUTHAJIAM TIEpeaeTCsl HyJIEBOE 3HAYCHHUE pacxo/1a. 3HAaUeHHE
TOKa 10 TOKOBOMY curHaiy ycraHnasiuBaetcs (3,90 + 0,05) wm (20,8 + 0,8) MA nipu Bo3-
pacraroliei nin yobIBaroIien XxapakTepUCTUKax COOTBETCTBEHHO.

1.2.11.2 TIpm orcyrcrBun pacxona Ha JKKU mHaunupyercs HyJaeBOe 3HAYEHHE
pacxojia u CUMBOJI “0”. [10 UMITYJTbCHOMY CUTHAJTy TOCTYIUIEHWE UMITYJICOB MPEKpaIa-
eTcs, 1o MU(POBBIM CUTHATAM TEpEIacTCsl HyJI€BOE 3HAYEHHE PAacXojia U YCTAaHOBJICH
dnar «Pacxon orcyTcTByeT». 3HAU€HHUE TOKA MO TOKOBOMY CUTHATY YCTaHABJIMBACTCS
(3,90 = 0,05) nnu (20,8 £+ 0,8) MA Tpu Bo3pacTaroiiel Wi yObIBAIOIICH XapaKTepUCTH-
KaX COOTBETCTBEHHO.

1.2.11.3 Tlpu camxkernn pacxoaa Huxe 0,8-Qmin Ha KK naaummpyercs HylieBoe
3Ha4YeHHe pacxoja u cuMBoIl «Ly. [1o uMIyIbCHOMY CHUTHAITY MOCTYTUIEHHUE UMITYJIHCOB
MIPEeKpaIaeTcs, Mo MU¢pPOBLIM CUTHATIAM MepeaacTcs HyJIeBOe 3HaUYEHUE pacxojia, Coo0-
mienne «llepBuyHas epeMeHHasi BHE Mana3oHa» M ycTaHoBjeH ¢ar «Pacxon < MuH.
J011. 15t JaHHOTO Jly». 3HaUueHue TOKa 10 TOKOBOMY CUTHAITy YCTaHABIIMBAETCS
(3,90 £+ 0,05) nmm (20,8 & 0,8) MA Tipu Bo3pacTaroIieil min yObIBAIOIIECH XapaKTePUCTH-

KaX COOTBECTCTBCHHO.

14



1.2.11.4 Tlpu yBemuuenuu pacxoja Belie 1,5-Qmax Ha XKKUW unaunupyercs Hysie-
BO€ 3HaUEHUE pacxoaa U cuMBOJI «H». I1o UMITyJIbCHOMY CUTHaITy IOCTYTIJIEHHE UMITYJIb-
COB TIpeKpalaeTcs, no MUPPOBOMY CUTHATY MepeaaeTcs HyJIEBOE€ 3HAUEHUE pacxojia u
yctaHoBJeH ¢uar «Pacxox > makc. nor. it jaHHoro [{y». 3HaueHune Toka o TOKOBOMY
curHairy ycranaBimBaetcs (3,90 & 0,05) wm (20,8 £0,8) MA mpu Bo3pacTaromieit uim yobl-

BaIOHIGﬁ XApPaKTCPHUCTHUKAX COOTBCTCTBCHHO.

1.2.11.5 IIpu BO3HUKHOBEHHUHU Xa0THYHOTO BUXPEOOpa30BaHUsI B IPOTOYHOM YacTH
Ha KK nHaummpyeTcs HyJieBoe 3HAUCHUE Pacxo/ia M CHMBOII «0», TIpy 3TOM MOCTyTIIe-
HUE UMITYJIbCOB 10 UMITYJIb,CHOMY CUTHAITy TPEKPAIAETCsl, 3HAYE€HUE TOKA [10 TOKOBOMY
curnaiy ycranasiaupaetcs (3,90 = 0,05) wu (20,8 + 0,8) MA 1ipu Bo3pacTaroIiei win
yOBIBaIOIIEH XapaKTEPUCTUKAX COOTBETCTBEHHO, IO U(PPOBBIM CUTHAJIAM ME€PENACTCS
HYJICBO€ 3HAYCHHE pacxoja U ycraHapimBaercs ¢uar «lIpeBbliieH mopor no aucrep-
CUID.

[Ipumevyanue — XaoTHUHOE BUXPEOOpPA30BaHKE B TPOTOYHOM YacTH IpeoOpa-
30BaTelIsl MOYKET BOSHUKHYTh IPH TONAJAAHNN B IPOTOYHYIO YaCTh IOCTOPOHHETO NPE-
MeTa (OKaJIMHAa, KAMEHb, TPSTIKA U Jp. ), HETIOJTHOM 3aIl0JIHEHUHU TPYOONpOBO1a U HaJIH-

YUU Iy3bIPHKOB BO3yXa B UBMEPSIEMOU KUIKOCTH.

1.2.11.6 IIpu Hanmmumum Bo3ayXxa B MPOTOYHOM YacTH (B CiIydae KOIJja YpOBEHb BOIbI
B TpyOe OoJiee TIOJIOBUHBI IUaMeTpa MPOTOYHON YacTH WM MPHU CHIILHOM KaBUTAILIMH 32
TesnioM ootekanusi) Ha JKKW nHaunypyercs: HyJieBoe 3HaU€HUE PacxXo/a U CUMBOJ «Ay,
[P 3TOM MOCTYIJIEHUE UMITYJIBCOB 110 UMITYJIbCHOMY CUTHAITY ITPEKPAILIAETCs], 3HAYCHHUE
TOKa 10 TOKOBOMY cUTHaJTy ycTanaBnuBaercs (3,90 £ 0,05) nmm (20,8 £ 0,8) MA mipu Bo3-
pacTaroniei uim yObIBaroIIe XapakTepUCTUKAaX COOTBETCTBEHHO, IO IU(PPOBBIM CUTHA-
JlaM TiepelaeTCsl HyJIeBOe 3HaYCHHME pacxoja M ycraHaBimuBaercs: (uar «Bo3myx B mpo-
TOYHOMN YaCTH.

1.2.11.7 TIpu oTcyTCTBUM BOJIBI B IPOTOYHOM YaCTH WM B CIIy4ae, KOTJ1a YPOBEHb
BOJbI MEHEE TMOJIOBUHBI TraMeTpa nporouHor yactu Ha JKKU naanmmpyercs HyneBoe
3HaueHue pacxoaa u cuMBod “E”. [To UMIyIbCHOMY CUTHAITY MOCTYTUICHHE UMITYJIbCOB
MpeKpariaercs, mo mudpoBbIM CUTHATIAM TIEpEAAeTCs HYJIEBOE 3HAUEHUE PACcX0/ia U yCTa-

HOBJICH (bnar «HpOTO‘IHaH YacTh HE 3aloJIHEeHay. 3HAUCHNUE TOKa I10 TOKOBOMY CUI'HAITY
15



ycranaBinuBaetcs (3,90 + 0,05) wiun (20,8 + 0,8) MA npu Bo3pacTaroieii ik yobiBa-
IOIIEN XapaKTepUCTUKaX COOTBETCTBEHHO.

[Ipumedanne — [Ipu yCTaHOBIEHUM HYJIEBOTO 3HAYEHUS HUKHETO IPEAEIIa U3Me-
PEHMSI [0 TOKOBOMY CUTHAJTYy 3HaY€HHE TOKA MPU HACTYIUIEHUU UCKITFOUUTENTbHBIX CUTYa-
it o 1.2.11.3, 1.2.11.4 ycranaBmiBaercs (4,00 £ 0,05) o (20,00 + 0,05) MA nipu Bo3pac-
Tarolel v yObIBaroIen XxapakTepruCTUKaX COOTBETCTBEHHO.

1.2.12 JIunHamudecKkre XapaKTEpUCTUKU

1.2.12.1 Bpemst ycTaHOBIJIEHUSI BCEX BBIXOJHBIX CUTHAJIOB IPE0Opa30BaTENs
to, C, mocIe ckauyKo0Opa3HOTo U3MEHEHHS PACX0/1a OT HEKOTOPOT'O 3HAYECHHS /IO 3HAYCHHUSI
Q He MpeBbIIACT 3HAYCHHUS, BBIYUCIISIEMOTO TI0 (hopMyJie:

to = 317+ 60k/Q, (1.10)
rae  Ly—Bpems nemMngupoBaHus, ycTaHaBIMBaeMoe B qrarnaszoHe ot 0,5 o 85,0 c;

k — koaddurueHT npeodpazoanus (K-hakTop) nmpeodpa3oBaTeis BHIOUPACTCS 10
tabmuie 1.3.

Tabmmma 1.3

I[yﬂ dH’ k’ I[yﬂ dH’ k’ HY, st k 1
MM | MM MY(alm) | MM MM MY (al) | Mm MM M/(aTi)

25 54 0,02398 80 17,0 0,84080 | 200 345 | 12,42460

32 7,0 0,04859 | 100 21,0 1,59690 | 250 50,0 | 49,91300

50 10,5 | 0,20110 | 150 27,5 5,33330 | 300 50,0 | 79,09610

[Tpumeuanwue - d,, - HOMUHAJIBHBIA pa3Mep Tella 00TCKaHUs

1.2.12.2 Bpems yCTaHOBJIEHHS BCEX BBIXOJHBIX CUTHAJIOB IIpeoOpa3oBartes
to, ¢, mociue ckaykoOOpa3HOro YMEHBIIIEHUE pacXoa 0 HyJIsd HE MPEBbIIIACT 3HAUECHUs,
BBIUUCIISIEMOTO 110 PopMyJIe:

tO = 31;[] + 15'k/Qmir|, (111)
rae ty, K —toxe, uto u B hopmyite (1.10);

Qmin — MUHUMAaJTBHBIN pacxoj corjiacHo Tabmure 1.1.
[Tpumeuanus
1 ITox BpeMeHeM yCTaHOBJICHUS BBIXOIHOTO CUTHAJIA TOHUMAIOT BpeMs, TIPOIIIe/I-
111e€ C MOMEHTA CKauKO00OPpa3HOT0 U3MEHEHUSI U3MEPSIEMOr0 IapaMeTpa, 10 MOMEHTa, KO-

rla BBIXOJHOW CHTHAI TpeoOpa3oBareisi OKOHYATENbHO BOMAET B 30HY
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YCTAaHOBUBIIIETOCSI COCTOSTHHUSI, OTJIMYAIONIYIOCS Ha + 5 % OT M3MEHEHUsI BBIXOJJHOTO CHT-
HaJla, COOTBETCTBYIOIIETO CKAYKy U3MEPSIEMOT0 MapaMeTpa.

2 Ilpu mpoBepke TMHAMUYECKUAX XaPAKTEPUCTUK UMITYJIbCHOTO CHTHAJIA BpEeMsI
YCTaHOBJICHUSI UMITYJIbCHOTO CUTHaJIa TipeoOpazoBaTes g mocie ckaukooOpa3HOTro
M3MEHEHHS pacxojia OT HEKOTOPOTro 3HaYeHHs 710 3HadeHus Q, onpenensemoe mo Gop-
myne (1.10), yBenmuuuBaeTcs Ha MEPHOJ CICIOBAHUS MMITYJIbCA, BHIYUCICHHBIN TI0
bopmyie (1.2).

3 Ilpu npoBepke TUHAMHYECKUX XapaKTEPUCTUK IMU(POBOTO CUTHAJIA yUUTHIBA-
etcst BpeMs onpoca HART-mactepa — He Goitee 1 c.

1.2.13 IlapameTpsl AJIEKTPUUECKON N30JIALIMN PeoOpa3oBaTeis

1.2.13.1 Dnexktpudeckast U30JAIHS MPeoOpa3z0oBaTesis MEXTY MIEKTPUUECKUMU 11€-
ISIMHA UMITYJIbCHOTO, TOKOBOTO, ITdpoBoro Ha 6aze ModBus-npoTtokoa
BBIXOJTHBIX CHUTHAJIOB M KOPITyCOM IpeoOpa3zoBaTelis MpU TEMIIEPaType OKPYKAOIIETO
Bosayxa (25 + 10) °C u otHOCHTENBEHOM BraxHOCTH OT 30 10 80 % BHIIEPKUBAET HAIIPS-
KEHHUE TIEPEMEHHOI0 TOKa CHHYCOUJAIBbHOM (hopMbl yacToToil ot 45 1o 65 'y co cpen-
HekBapaTrueckuM 3HadeHreM 150 B B Teuenue 1 muH. [Ipu 3TOM TOK yTeuku He Tpe-

BBIIIIAET 3HAUCHUI 1 MA.

1.2.13.2 Dnexktpudeckas U30JSIHs TpeoOpa3oBaTesst MEXKIY JEKTPUIESCKIUMHU 11e-
ISIMHA MMITYJIBCHOTO, TOKOBOTO, 1(poBoro Ha 6aze ModBuS-npoTokosia BEIXOAHBIX CHT-
HAaJIOB ¥ KOPITyCOM IPe00pa3oBatesisi PU OTHOCHTENBHOM BiIakHOCTH (95 + 3) % ¢ Temnepa-
TypOH OKpysKaromero Bo3ayxa 35 °C BbIAEPKUBAET HANPSHKEHUE IIEPEMEHHOTO TOKA CH-
HYCOUIAILHOM (hopMBbI 4acTOTOM OT 45 110 65 I'11 cO cpemHeKkBaIpaTHUECKUM 3HAYCHUEM
150 B B Teuenue 1 mun. [Ipr 3TOM TOK yTeUKH He MpEBbIIAcT 3HauUeHUs | MA.

1.2.13.3 DnekTpudeckoe CONPOTUBIEHUE U30JSIUN MEXKAY dIEKTPUUECKUMHU 11e-
ISIMU UMITYJIECHOTO, TOKOBOTO, U(poBoro Ha 6aze ModBus-mipoTokosia BEIXOIHBIX CHT-
HAJIOB U KOPITYCOM MpeoO0pa3oBaTesisi He MEHeEe:

- 1 MOM nipu oTHOCUTENBHOU BiakHOCTH (95 + 3) % u TeMriepaType oKpyxaro-
1Er0 BO3yXa miroc ot 15 o 35 °C;

- 5 MOM 1pu Temneparype oKpyskaromero sosayxa muoc (70 = 2) °C;
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- 20 MOM 1ipu Temneparype okpyskarouiero ozayxa (25 + 10) °C u otHocuTenn-
Hoii BiaxkHocTH OT 30 10 80 %.

1.2.14 IlpeoOpazoBareib yCTOWYHUB K BO3JCHCTBUIO BHEIIIHETO IEPEMEHHOTO C Ya-
ctotoit 50 ['11 1 MOCTOSTHHOTO MAarHUTHOTO TIOJIST HANIPSDKEHHOCTHIO 10 400 A/M.

1.2.15 IlpeoOpazoBaresb YCTOWYMB K BO3ICHCTBUIO TEMIIEPATYPhI OKPYIKAFOIIETO
BO3/lyXa B auarazone oT munyc 40 no mioc 70 °C.

1.2.16 IlpeoOpa3oBarenb yCTOMYUB K BO3AECUCTBUIO aTMOC(EPHOTO JABICHUS OT
84,0 no 106,7 kI1a (ot 630 10 800 MM pT.CT.).

1.2.17 TlpeoOpa3oBarenb yCTOMYUB K BO3JCHCTBHIO TOBBIMICHHON BIIAKHOCTH
oKpyxarorieit cpeznl (95+3)% npu Temneparype mwiroc 35 °C u 0oiee HU3KUX TeMIepa-
Typax, 0e3 KOHJICHCAIIUH BJIary.

1.2.18 [IpeoOpazoBaTemns MO 3aIUIIIEHHOCTH OT BO3JICHCTBHSI OKPY>KAIOIIECH CpeIbl
(mbpLM 1 BO/IBI) cooTBETCTBYET UcnioiHeHuto 1P65 o 'OCT 14254,

1.2.19 IlpeoOpazoBateins MPoYEH MPU BO3AECHCTBUH BUOPAIIH, COOTBETCTBYIOIIEH
ucnonaernto N4 mo 'OCT P 52931.

1.2.20 IlpeoOpa3zoBarenb yIOBIETBOPSET TPEOOBAHUSAM MO DJICKTPOMArHUTHOMN
coBMectumoctH, coriacHo ' OCT P 51649:

1.2.20.1 YcToM4MBOCTh K BO3JICUCTBUIO UHAYCTPUATBHBIX PAAUOTIOMEX:

a) mpeoOpa3oBaTeNb YCTONUMB K BO3JACUCTBUIO HAHOCEKYH THBIX UMITYJIbCHBIX 10~
Mex B cooTBeTcTBUM ¢ ['OCT 30804.4.4, cTenieHs )KECTKOCTH 3;

0) npeoOpazoBaTesib YCTOMYMB K BO3JCHCTBUI0O MUKPOCEKYHIHBIX MUMITYJIHCHBIX
nomex 0osbioi sHeprun B cootBeTcTBUM ¢ [OCT P 51317.4.5, crenens xecTkocTu 1 o
CXEME «IPOBOJI-IIPOBO» U CTEMEHB )KECTKOCTH 2 TI0 CXEME «IIPOBOI-3EMIISD»;

B) IpeoOpa3oBaresb YCTOMYUB K BO3ICUCTBUIO PAIMOYACTOTHOTO SJICKTPOMArHUT-
HOTO T0J1s1 (B uarna3zoHe yacToT oT 26 10 1000 MI'1) B cootBercTBUU ¢ 'OCT 30804.4.3,
CTEICHB )KECTKOCTH 2;

') IpeoOpa3oBaTesb YCTOMUMB K BO3JICUCTBUIO JICKTPOCTATUUECKUX Pa3pPsIOB B
cootBercTBUU ¢ ['OCT 30804.4.2, cTeneHp KECTKOCTH 2 MPU KOHTAKTHOM paspsijiec U
CTEMEHb KECTKOCTH 3 MPHU BO3AYLIHOM Pa3psiie;

Kputepuii kauectBa (yHKIIMOHUPOBAHUS — A.
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1.2.20.2 ]JlonosHUTENbHAS OTPEIIHOCTH ITPE0O0pa3oBaTess M0 TOKOBOMY BBIXO/I-
HOMY CUTHAITy, BBI3BaHHAs BO3/ICHCTBUEM MH Iy CTPUAIBHBIX TIOMeX He mpeBbimaet + 1 %

OT Aualra3oHa U3MCpPCHUS.

[Ipumedanne — Ypoenb BU-nynbcanmii B onoce 4acTor cBbiie S5 kI 11 u amrum-
TyJla UMITYJIbCOB BBIXOJHOT'O CUTHAJIA JUINTENBHOCTBIO MeHee 100 Mc He HOpMUPYIOTCSL.

1.2.20.3 TIpeobOpaszoBareinb COOTBETCTBYET HOpPMaM ITOMEXOIMHCCHH, YCTAaHOB-
nenHbM Ui kiacca b mo T'OCT P 51318.22.

1.2.20.4 TIpeobpazoBatens cootBerctByeT TpeboBanumsm [OCT P MOK 61326-1, TP
TC 020/2011 «2nexkTpoMarHuTHasE COBMECTUMOCTh TEXHUUECKUX CPEIICTBY.

1.2.21 IIporoyHas yacTs mpeoOpazoBatTes T0JKHA ObITh MPOYHOU K BO3IEHCTBHUIO
HCIIBITATENFHOTO AaBienus 1o 2,4 MIla (24 krc/cm?).

1.2.22 Marepuansl, U3 KOTOPbIX U3rOTOBJIEHBI KOHTAKTUPYIOIIUE C U3MEPSIEMOM
CpeIol 3JIEMEHThI KOHCTPYKIUH [TPeoOpa3zoBaressl, yka3aHbl B IPUIOKEHUH b.

1.2.23 I"'abapuTHbIE U YCTAaHOBOYHBIE pa3Mephl U Macca Ipeodpa3oBaTess MpUBe-
JIEHBI B IPWJIOKEHNN E.

1.2.24 TpeboBanus K MpeoOpazoBaTENIO B TPAHCIIOPTHON Tape

1.2.24.1 IlpeoGpa3zoBarenb B TPAaHCIIOPTHOM Tape, B 3aBUCUMOCTH OT UCTIOJTHEHUS,
MIPOYEH K BO3ACUCTBUIO TEMIIEPATYPhI OKPYKAIOILIEr0 BO3/1yXa B IMANa30He:

- ot muHyc 50 10 mroc 50 °C — mis ucnonaenuit 6e3 XKKU;

- ot munyc 40 110 mroc 50 °C — gyt ucnonuenui ¢ JXKKU.

1.2.24.2 TIpeoGpaszoBaTesb B TPAaHCIIOPTHOM Tape MPOYEH K BO3ACHCTBHIO MOBHI-
IIEHHOM BJIaKHOCTHU Bo3ayxa (95 £ 3) % mpu Temneparype witoc 35 °C u 60see HU3KUX
TeMreparypax, 0e3 KOHJIEHCAllUHU BJIATH.

1.2.24.3 TIpeoOpazoBatesnb B TPAHCIIOPTHOM Tape MPOUEH K BO3/ICHCTBHUIO BUOpa-
i 1o rpymne F3 o 'OCT P 52931, neiictBytonield B HaripaBlieHUM, 0003HAYEHHOM Ha
Tape MaHHUITYJISIHMOHHBIM 3HakoM "Bepx".

1.2.25 Cpennuii cpok cirykObI IpeoOpazoBaTens - He MeHee 12 jier.
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1.3 CocrtaB usgeaust

1.3.1 IIpeoOpa3oBatens npencTaBiasieT co00 MOHOOJOUYHYHO KOHCTPYKIHIO, CO-
CTOSIIIYIO U3 POTOYHOM YacTH U 3JIEKTPOHHOTO OJ10Ka. B cocTaB u3enus BXOAAT TaKkxke
KOMILJIEKT MOHTAXHBIX YaCTEeW COITIaCHO MPUIIOKEHUIO B.

ITo TpeGoBaHuIO 3aKa3uKKa 3a OTACIbHYIO IUIATY MOCTABIIIFOTCS CIIETYIOLIHNE U3-
TEIIVSL:

- IEPEXOIHUK C 3aIIOPHOM apMaTypoii;

- 3arIIyIIKa;

- TEXHOJIOTUYECKAsl BCTABKA,

- 3aI1aCHOE TEJI0 OOTEKaHus;

- IPUCIIOCOOJIEHUE IS IEMOHTAXa,

- CTPYEBBIIPSIMUTEND;

- USB — mogem Metpan - 682 TV 4218-052-12580824;

- koH(puryparmonnas nporpamma HART — Master 1 pykoBOACTBO MOJIb30BaTENS
nporpammbl HART — Master;

- KoHpurypaumonHas nporpamma Modbus — Master (Bepcust 2.0 u BbIILI€) U pyKO-

BOJICTBO TOJIb30BaTe s mporpammbl Modbus — Master.
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1.4 YcrpoiicTBo 1 padora

1.4.1 Ilpunuun paboTsl mpeoOpazoBaTes

B npeobpazoBatene pealin3oBaH BUXPEBOW METO/ U3MEPEHUS pacXxoaa. ITOT Me-
TOJ] OCHOBaH Ha siBjieHnu Ban KapmaHna: ipu o0TekaHUM HETOBIKHOTO TBEPAOTO Teja
MTOTOKOM >KHJIKOCTH 32 TEJIOM 00pa3yeTcs BUXPEBast JOPOKKA, COCTOSIIIAS U3 BUXPEH, TI0-
0YEPETHO CPHIBAIOIIUXCSI C TIPOTUBOIOIOKHBIX CTOPOH TEJIa.

Ha pucynke 1.1 nokazano o0TeKkaHue MPU3MbI TOTOKOM U 00pa30BaHKUE BUXPEH.

Pucynok 1.1

YacroTa 00pazoBaHusi BUXpEH 3a TE€JIO0M IPOMOPIIUOHAIbEHA CKOPOCTH MOTOKA. Jle-
TEKTUPOBAHUE BUXPEU U OTPEICTICHUE YaCTOThI UX 00pa30BaHUSI MTO3BOJISIET ONPECIIUTh
CKOpPOCTh 1 0OBEMHBIN PaCXOJ1 CPEIBL.

B kauecTBe Tena o0TekaHus MPUMEHSIETCSI MPU3Ma TPANeeuJaTbHOIO CEUEHUs, a
JNETEKTUPOBAHUE BUXPEU MPOU3BOJUTCS C IOMOILBIO YIBTPA3BYKOBOIO JTyYa.

1.4.2 Onucanue GyHKIIMOHATBHON CXEMBbI

[IpeoOpazoBarenb COCTOUT U3 MPOTOYHOM YaCTU U 3JEKTPOHHOTO OJIOKA.

bnok-cxema npeoOpazoBaresns npuBeeHa Ha pucyHke 1.2.

Pucynoxk 1.2 - biok-cxema npeoOpa3zoBaters
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B kopryce npoTo4HOi 4acTH PacIoioKEHbI TENO O0TEKaHUs - IpU3Ma Tparnele-
unansHoM hopmsl (1), mbezonsnydarens [TU (2), mee3onpuemuuk I111 (3) u Tepmonarymnk
(7).

DnexkTpoHHBIA OJIOK BKJIIOYaeT B ceOst reHepatop (4), ga3oBeiii nerektop (5),
MHUKPOIPOIIECCOPHBINA aaTUBHBIA QUIBTP C OJIOKOM (POPMHUPOBAHUS BBIXOIHBIX CHUT-
HaJoB (0).

Teno oOTekaHus pacroiOKEeHO Ha BXOJE JKUJKOCTU B MPOTOYHYIO YacTh. [lpu
00TEKaHUM 3TOTO TeJIa MOTOKOM KUAKOCTH 32 HUM 00paszyeTrcs BUXpeBask JOPOXKKaA, da-
CTOTa CJEIOBAHMS BUXPEH B KOTOPOM C BHICOKOW TOYHOCTBHIO MPOMOPIMOHATBHA 00b-
€MHOMY Pacxofy.

3a TenoM 00TeKaHus B KOPIyce NPOTOYHOM YaCTH AUAMETPATBHO TPOTUBOIIOIOKHO
JPYT IPYTY PacHOJIOKEHBI YIbTPa3BYKOBbIE Mbe3on3mydatenb [11 u nbe3onpuemunk T11.
Ha I'lM ot renepaTopa mojaaercst IepeMEHHOE HAaNPsKEHUEe, KOTOPOe MpeoOpa3yeTcs B yJib-
Tpa3BYKOBBIE KosieOanus. [Ipoias uepe3 moTok, 3TH KojieOaHusl B pe3yJibTaTe B3auMO/ICH-
CTBHSI C BUXPSIMH OKa3bIBAIOTCSI MOy TMpoBaHHbIMU 110 ¢aze. Ha I1I1 ynbTpa3BykoBbIe KO-
ne0aHus MPeoOpazyIoTCs B ANEKTPUUECKUE U MTOIAI0TCS Ha (ha30BBINA AETEKTOP.

Jlnis yBenu4eHus: TMHAMUYECKOro Jrara3oHa npeodpa3oBarelis 3a cUeT u3mepe-
HUSI MAJIBIX PAacXO/IOB, IJI€ XapaKTEpPUCTUKA NMPeoOpa3oBaTessl HEIMHEHHA U 3aBUCUT OT
TeMIepaTypbl TEINIOHOCUTENS], B TPOTOYHYIO YaCTh YCTAHOBJIEH TepMoaTuuk. [lokaza-
HUS TEPMOJIATYNKA aBTOMATHUECKH YUYUTHIBAIOTCS TIPU BHIYHUCIICHUN PAcXo/ia B 00JIACTH
MaJIbIX €r0 3HAYCHHI.

Ha ¢a3zoBoM aerexTope onpeensercs pa3HOCThb (a3 M1y CUTHAIaMU C [IPUEM-
HHKa 1 OIOpHOTro re’eparopa. Ha Beixoze (pa3oBoro gerekropa oopasyercs HanpshKeHue,
4acToTa U3MEHEHHsI KOTOPOro paBHA YacTOTe 0Opa30BaHMs BUXPEW U SIBISETCS MEpOu
pacxona.

Jlnst hunbTpauy caydalHbIX COCTABIISIFOIIMX CUTHAI C (Da30BOTO JETEKTOpA TO-
JaeTcsi Ha MUKPOIIPOLIECCOPHBIN aIalTUBHBIN (PUIBTP U 3aTeM B OJIOK (POPMUPOBAHMS
BBIXOJIHBIX CUTHAJIOB.

Taxum o0pa3oM, B pe3yibTaTe NpeoOpa3oBaHUi U MPOrpaMMHON 0OpaOOTKH AJIEK-
TPOHHBINA MOy b (POPMHUPYET BHIXOAHBIE CUTHAJIBI, YKa3aHHbIC B 1.2.4.
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1.4.3 KoHcTpyKIust mpeodpazoBaTeis

OCHOBHBIE JIEMEHTBI KOHCTPYKLUH PeoOpa3oBaTesis NPUBEIACHBI Ha pUCYHKe 1.3.

[TpoTtounas yacts mpeoOpaszoBares (1) npeacrasiseT coOOM MOJIBINA HUIMHIP CIie-
[IUAJIbHON KOHCTPYKIIMH, B KOTOPOM YCTaHOBJIEHBI TEJIO 0OTEKaHUs (2), TEpMOJATUUK U
IbE30IPe00pa30BATEIH.

Jlst cHokeHust TpeOOBaHMIA K JJTMHAM TPSMBIX YYaCTKOB JIO U TTOCIIE Mpeodpa-
30BaTesl U MOBHIIICHUS BPEMEHHON CTaOMIBHOCTH METPOJIOTHUYECKHUX XapaKTEPUCTUK
npeoOpa3oBaTeis UCIOIB3YIOTCS KOHUYECKUE CY>KeHUS TOTOKa — KOHPy30p u 1uddy-
30D, YCTAHOBJIEHHBIE HA BXOJI€ B IPOTOYHYIO YaCTh U BBIXOJIE U3 IPOTOYHOM YacTu. Y
npeodpazoBareneil ucnoaHeHud A u L koHdy30p u 1uddy30p BEIIOIHEHBI HEOCPE-
CTBEHHO B IIPOTOYHOM YacTu, y npeodpasopareneil ucnoasenus B kondysop u nug-
(Gy30p M3rOTOBIISIIOTCS W MOHTHUPYIOTCA OTHAENIbHO. Y mnpeoOpazosareneit Jy250,
Hy300 MM koH]Y30pbI 1 TU(DPY30pbI OTCYTCTBYIOT.

OOwwmit Bua npeoOpazoBareseid, radapuTHbIE U YCTAHOBOYHBIE pa3Mepbl MpUBe-
JIEHBI B IPWJIOKEHNH E.

JIyis yBeIM4eHus1 CpoKa CIIy»KObI peoOpa3oBaTessl U MUHUMHU3AIMN OTIOKEHUM
POTOYHAs] YaCTh M3TOTOBJIEHA U3 HEPXKABEIOLIEH cTamu M 00paboTaHa MO BBICOKOMY
KJ1aCCy YHUCTOTHI IOBEPXHOCTH.
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Jliis ipoBefieHHs EPUOAMUECKON MOBEPKH TEI0 OOTEKaHUs CIETAHO ChbEMHBIM.
W3Bnedenue u yCTaHOBKY Tejla 00TEKaHUs CleIyeT MPOU3BOIUTh COTTIacHO 2.2.5 HaCTO-
AIIEr0 PYKOBOJICTBA M0 3KCILTyaTallHH.

DneKTpoHHBIN 610K TpeoOpa3oBares pa3MellleH B OTAeIbHOM kopmyce (3), co-
€IMHEHHOM C POTOYHOM YaCThIO TPyOUaThIM KpOHIUTEHOM (4). B Kopmyce pa3melieHsl
AJIEKTPOHHBIE IJIAThl M KJIeMMHas Konozka (5). Ha konoake pazmenieHsl 1Ba CBETOAM-
onaa (6).

CBedyeHHE KpacHOrO CBETOJMO/Ia CUTHAIU3UPYET O BO3HUKHOBEHUM HUCKIIIOUYU-
tenbHOM cutyaruu (1.2.11.1). 3eneHblit cBETOAMO MUTAET MPU MOCTYTIICHUH UMITYJIbCa
Ha UMITYJILCHBIN BBIXOJ] IPEOOpazoBaTEeIIs.

[IpeoOpazoBarenb  UMeET  CaJlbHUKOBBIM  BBOJA  (9) wWiIM  BWIKY
2PMI22b10I1E1bB mrencensHOro pazbema (7) (B 3aBUCUMOCTH OT 3aKa3a), KOTOPhIE
CIIy»aT IJisi COeIMHEHMs MpeoOpas3oBaTesis cO BTOpUUYHBIMH mNpubopamu. Kopmyc
AIEKTPOHHOTO 0J10Ka 3aKphIT Kpbimkamu (10) u (11), yrioTHeHHEe KOTOPBIX TPOU3BO-
JIUTCS PE3UHOBBIMU KOJIBLIAMM.

KKU (npu HaM4uum) pa3MeniaeTcsl Moji CTEKJIOM KPBIIIKKU 3JIEKTPOHHOTO OJIoKa
(11). YV npeobpazorareneii 6e3 KK kpbiiika BhITIOJTHEHA 0€3 CTEKIIA.

1.4.4 Beibop Tumnopasmepa npeodopazoBaTes

OnHYM U3 BaKHEWIIMX YCIOBUI IITAaTHOM PabOThI MpeoOpa3oBaTess U MOITy4YeHUs
JOCTOBEPHBIX PE3YJIFTATOB U3MEPEHUI MPY OPraHU3AIMH YUE€Ta SHEPrOHOCUTENEH SIBIISA-
€TCsl BBIOOP ONTUMAIBHOTO THUIIOpa3Mepa MpeoOpa3oBareisi, OCHOBHBIMU KPUTEPUSIMU
KOTOPOT'O CITy’KaT:

- COOTBETCTBHE XapaKTEPUCTUK IpeoOpazoBareseil peasbHbIM TEXHOJIOTHYE-
CKUM MapaMeTpaM (Juana3oHy peaibHbIX pacXo/0B, JaBICHUIO B CETH, CBOMCTBAM HU3Me-

psieMoM cpeibl);

JMaMETp YCIIOBHOTO MPOX0/ia TpyOOIpoBO/a;

OLICHKAa AOIIOJHUTCIIbHBIX THAPABINYCCKUX ITOTCPDb,

HaJIMYME IIEMEHTOB aBTOMAaTHKH U PETYJIMPOBAHUSL.
[Tpu aHanM3e TEXHMUECKUX YCIOBUHM HA yCTAaHOBKY MPeoOpa3oBaTesisi HEOOXOAMMO
pacroyiaraTb CBEICHUSIMU O peasIbHBIX MapaMeTpax TEIIOHOCUTENSI B TPyOONpoBOIE U
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paccMaTpuBaTh 3TOT (PAKTOp B KOMILUIEKCE, YUUTHIBAS TEIJIOBYIO HArpy3Ky Ha OOBEKT U
TEeMIIEpaTypHbIN TpaduK (U1 CUCTEM TEIUIOCHAOKEHHS), KOJIMYECTBO BOJOPA300PHBIX
YCTPOMCTB (/17151 CUCTEM TOPSIYEro M XOJIOTHOTO BOJIOCHAOXKEHNS) M PEKUMBI TTOTpeodIe-
HUSL.

JlnameTp yCIOBHOIO Mpoxoja TpyOONpOBOJA 3a4acTylO0 3HAYUTENLHO OOJbIIE
IMaMETPa YCIOBHOIO MPOX0/ia MOHTHPYEMOTO MpeoOpa3oBaTelis, MOCKOJIbKY pealbHbIE
pacxo/ibl, KaK MPaBUJIO, MEHbBIIIE PACUETHBIX BEJIMYHH, a TUHAMUYECKUN AUara3oH mpe-
oOpa3oBarelisi JOCTATOYHO BEJIUK /ISl POBEIEHUS M3MEPEHUI B IIMPOKOW 001acTH pac-
xo710B. [ToaTOMY HE cieyeT OTOKIAECTBIATh JUAMETP YCIOBHOTO MPOXoja TpyOoIpo-
BOJIa C IMaMETPOM YCIIOBHOTO IIPOX0/1a peoOpa3oBaTerIs.

[Ipu oueHKe AOMOJHUTEIBHBIX T'MAPABIMYECKUX MOTEPh, 0O0YCIOBIEHHBIX YCTa-
HOBKOI mpeoOpazoBarelisi, B&XKHBIMU MOKA3aTEIIMU SBJSIFOTCS 3HAYEHUS CYLIECTBYIO-
IIMX Haropa U Nepenaja JaBjieHus B TpyOonpoBoae. MeHblllee COTPOTUBICHUE UMEET
peodpazoBaresb pacxoa, TMaMeTp YCIOBHOTO MPOX0Ja KOTOPOro OJIMkKe K AUaMeTpy
YCJIOBHOTO MpOoXoja TpyOorpoBoja (METOIMKA OLICHKU MOTEPh JaBJICHUS IPUBE/ICHA B
npunioxxenuu /). BeiOupast mpeoOpa3oBateb, HEOOXOAUMO TaKXKE YUYUTHIBATH HATNYHUE
B CHCTEME DJIEMEHTOB aBTOMATUKH U PETYJIUPOBAHMS, TIOCKOJIBKY TP PETYIUPOBAHUH
MOJKET BO3HMKHYTh TaKOW PEKMM, KOTAA PacXo]l SHEPrOHOCUTEIIS MOYKET OKa3aThbCs B
00J1aCTH MUHUMAIBLHOTO pacxofa (WM HWKe) JUIsl BRIOpaHHOTO TUIIOpasMepa rpeodpa3oBa-
TEJIS.

Taxwum 06pa3oM, MpuHUMAs BO BHUMAHHE BBIIEU3I0)KEHHOE U yUUTHIBASI TOTPETII-
HOCTb U3MEPECHUMN, HEOOXOIMMO CTPEMHUTHCS, YTOOBI PEATBHBIN PacX01 KOHTPOJIUPYEMOi
’KHUJIKOCTU HaXOJWJICS BO BTOPOI TpeTH Juamna3oHa pacxo/ia BHIOPAHHOTO TUIIOpa3Mepa

npeoOpa3oBaTes.
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1.5 MapkupoBKa ¥ IJIOMOUpPOBaHUE

1.5.1 MapkupoBka

1.5.1.1 MapkupoBka npeo0Opa3oBaresisi MPOU3BOJUTCSA Ha TAOIMYKE, TPUKpPEMN-
JIEHHOHU K KopItycy npeoOpa3oBaTeinis. MapKUpOBKa CONEPKUT CIEAYIONLY0 HHPOp-
MallHIo:

- TOBapHBII 3HAK MPEANPHUITUS-U3TOTOBUTEIIS;

- 3HaK EAC — equHblil 3HaK 0OpallieHus MPOAYKIMH Ha PHIHKE FOCYapCTB — Wile-
HOB TaMOKEHHOT'0 COI03a;

- 3HaK YTBEP)KICHHS TUIIA CPEICTBA U3MEPEHU;

- HauMEHOBaHUE Npeodpa3oBaTels;

- TCXHHUYCCKUC XapaAKTCPHUCTHUKU:

— tunopasmep (4y);
— MaKCUMaIBbHBIN pacXo (Qmax);
— Hanpspkenne mUTaHus (U y,.);
— MakCHMallbHOE pabodee naBieHue (Ppygs);
— BBIXOJIHBIE CUTHAJIBI,
— CTpaHa-u3roTOBUTENb, MECSI] M TOJ] BBIITYCKA, 3aBOJICKOM HOMEP
npeoOpazoBaTes.
1.5.1.2 Ha xomnonke mpeoOpa3oBartens 3JIeKTPOHHOTO MPOMapKUPOBAHbBI BbI-
XOJIHbIE CUTHAJIBI (TOKOBBIN i ModBus, B 3aBUCUMOCTH OT UX HAJTUYHS).
1.5.1.3 Ha xoprryce NpOTOYHOM YaCTH CTPENKON YKa3aHO HAMPABJIEHUE ITOTOKA
M3MEPSIEMO KUIKOCTH.
1.5.2 [InomGupoBaHwue
1.5.2.1 I1noMGupoBaHre MPOU3BOIUTCS C LENbIO MOATBEPKICHUS POXOKICHUS
nmpeodpazoBaresieM NEPBUYHON WM TIEPUOTUTICCKOM MTOBEPOK.
1.5.2.2 TlnomOupoBanre mpeodpa3zoBaressi OCYIMIECTBISIETCS YCTAHOBKOW TIIOMO
Ha KOHTPOBOYHYIO IIPOBOJIOKY OOJITOB, KPEIAIIUX TEJIO 0OTEKaHMs B MPOTOYHOM YacTh

peoOpa3oBaresisi, U Ha KOPITyCHBIE JIETAIH AIEKTPOHHOTO MTPeoOpa3oBaTersl.
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2 UCITOJIb3OBAHMUE 110 HASBHAYEHUIO

2.1 IloaroroBka u3aejus K HCIOJIbL30BAHUIO

2.1.1 Mepsl 6e30macHOCTH

2.1.1.1 [Ipu MoHTaXXe, SKCIUTyaTallU1, TEXHUYECKOM OOCTYKUBAHUU U IEMOHTAXKE
npeoOpazoBaressi HEOOXOAMMO CTPOroe COOJIOACHHE OOIMMX TpaBUJI OE30MACHOCTH,
YVUUTBHIBAIOIINX CIEIU(PUKY KOHKPETHOTO BHIA paboT.

2.1.1.2 Bce omnepaiuu 1o npoBepKe, TPAaHCTIOPTUPOBAHUIO U XPAHEHHUIO Mpeodpa-
30BaTelIsl MPOBOIUTH, COOMIOIAst TPEOOBAHMS TIO 3aIUTE AIEKTPOHHOTO OJIOKA OT CTATH-
YECKOI'0 DJICKTPUYECTBA:

- TPAaHCIIOPTUPOBAHKUE M XPAHEHUE MPeoOpazoBaTesicil Ha BCeX ATarax Mpou3BO-
JIUTH C 3aKPBITHIMU KPBIIITKAM;

- TP TIOBEPKE U TMOJKIIOYCHUN TIpeoOpa3oBaTesel Mojb30BaThCsl aHTUCTATHYC-
CKUMU OpacieTraMu;

- paboune MecTa Ipy ToBEepKe IpeoOpa3oBaTeeii JOIDKHBI UMETh 3JIEKTPOIPOBO-
JIsIIIIee TIOKPBITUE, COSTUHEHHOE C IIMHOM 3a3eMJICHHUS;

- BCE MPUMEHSIEMBIC JII TIOBEPKU MPHUOOPHI TOJDKHBI OBITH 3a3¢MJICHBI.

2.1.1.3 K MoHTaxy (IeMOHTaXYy), SKCILTyaTallii, TEXHUYECKOMY O0CTYKHBAHUIO
peoOpa3oBaresiei TOJKHBI IOIMYCKAThCS JINIA, H3YYUBIIIHE HACTOSIIEE PYKOBOJICTBO IT0
AKCIUTyaTaluy peoOpa3oBateieil U MPOIIe e HHCTPYKTaX IO TEXHUKE 0€30MaCHOCTH
npu paboTe C AEKTPOTEXHUIECKUMHU yCTaHOBKAMH.

2.1.1.4 BHUMAHMUE: 3ATIPEILHAETCA SKCIUTY ATALIM S TPEOBPA30BA-
TEJIA TTPU CHATHIX KPBIIIKAX!

2.1.1.5 O6s3aTenpHOTO 3a3eMJIICHUS KOpITyca IpeoOpazoBarens He Tpedyercs. Oj-
HaKO, IPU MMUTAHUN HECKOJIBKHX MTPEOOpa3oBaTesIC OT OHOTO HCTOYHHUKA MTUTAHUS (TTPH
OTCYTCTBUH TaJIbBAHMUYECKOTO pa3JIe/ICHHs] KAHAJIOB TTUTAHMWs1) HEOOXOIUMO 00ECTICUUTh
PaBCHCTBO TOTEHITUAIOB MEK/Ty TIPOTOYHBIMH YaCTSAMH ITyTEM WX HAJICKHOTO 3a3eMIIe-
HUSL.

2.1.1.6 3amenHa, MpUCOEAMHEHUE M OTCOSAMHEHHUE MpeoOpa3oBaTelieil 0T MarnucTpa-
JICH, TIOJBOJIAIIMX M3MEPSAEMYIO CPEIy, MOJDKHBI MPOM3BOIUTHCS TPH TOJTHOM OTCYT-
CTBHH JIABJICHUS B MATHCTPAIISIX.
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2.1.1.7 BHUMAHUE: 3ATIIPEHIAETCSA YCTAHOBKA U SKCIUIYATALIMAA
ITPEOBPA3OBATEJIA HA OBBEKTAX, I'’IE 110 YCJIOBUAM PABOTBI 3HAYE-
HUA TABJIEHWA MOT'YT TTPEBBICUTH IOITYCTUMOE 3HAYEHUE P=
1,6 MITA!

2.1.1.8 BHUMAHMUE: ITPU ITPOBEJJIEHVN MOHTAXHbIX, ITYCKO-HAJIA-
JNOYHBIX PABOT 1 PEMOHTA 3AIIPEIIIAETCA:

- [IPOU3BOANTDH 3AMEHY 3JIEKTPOPA/IMO3JIEMEHTOB ITPU BKIIIO-
UEHHOM ITPEOBPA3OBATEIJIE;

- NCITOJIb3OBATDH HENCITPABHBIE DJIEKTPOITPUBOPHI, SJIEKTPOMH-
CTPYMEHTHI, A TAKXE UX ITPUMEHEHUE BE3 ITOAKIIFIOYEHMA K IIMHE
3AILIMTHOI'O 3A3EMJIEHUA!

2.1.1.9 Ipu npoBeeHNH MOHTKHBIX PA0OT OMACHBIMHU (DAKTOPAMU SIBJISFOTCSL:

- HampsDKEHUE MATaHUS ¢ IeHCTBYIoIUM 3HaueHreM 10 220 B yactoroit 50 I'y (mpu
pacIoNoKEHNM BHEITHETO MCTOYHHUKA MUTAHUS MPeoOpa3oBaTesisi B HEMOCPEICTBEHHON
OJIM30CTH OT MECTa YCTAHOBKH);

- U30BITOYHOE JABJICHHE B TPYyOONPOBO/IE;

- TIOBBILLICHHAS! TEMIIEPATypa KOHTPOJIMPYEMOM KUTKOCTH.

2.1.1.10 Ilepen npoBeaeHreM pabOT HEOOXOIUMO YOEIUTHCS ¢ TIOMOILBIO U3Me-
PUTENBHBIX IPUOOPOB, YTO HA TPYOONPOBOJE OTCYTCTBYET OMACHOE ISl )KM3HHU Harpsi-
’KEHHE TIOCTOSIHHOT'O WJIM NIEPEMEHHOI0 TOKA.

2.1.2 MonTax npeobpa3zoBaTeis

2.1.2.1 Obume ykazaHus

Bce paboThl Mo MOHTaXy, ITyCKO-HAJIA/IKe, TEXHUUYECKOMY OOCITY>KUBAaHUIO U Pe-
MOHTY TpeoOpa3oBaTelisi TOJKHBI MTPOBOAUTHCS CHELMATU3UPOBAHHBIMU TPEIPUSATH-
SIMU, UMEIOIIIUMH HEOOXO0TUMBIE JIUTICH3UH Ha MPOU3BOJICTBO KOHKPETHOTO BUa PadoT.

MoHTax 10JKEH TPOU3BOIUTHCS B TOUHOM COOTBETCTBHUHU C IMPOEKTOM, COTJaco-
BaHHBIM C PHEProCHAOKAIOIICH OpraHu3alen.

[Tpu mpoBeeHNH CBApOYHBIX pabOT HE JAOIMYCKATh MPOTEKAHUS CBAPOYHOTO TOKA
yepe3 npeodpazoBatelib. [Ipy 3TOM pazbeM 1l MOAKITIOYEHHS BHEIIHUX AIEKTPUUECKUX
Henei 10HKeH ObITh OTCOEIMHEH OT MpeoOpa3oBaTels.
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[Ipu npoBeneHNH MOHTaXHBIX paObOT HE JOMYCKAETCA MCIOJIb30BaTh CTOSK, KaK
MECTO 3axBaTa (pydka), JUIsl IepeHoca, MOBOpOTa peodpa3zoBatTess U T.11.

Bpeska npeobpazoBatens B TpyOOHpoBO ¢ OOJBIINM WM MEHBIIUM JAUAMETPOM,
YeM JHMaMeTp YCJIOBHOIO MpoxoAa MpeoOpas3oBatelis, MOJHKHA MPOU3BOIUTHCS TOJIBKO
MIPH TIOMOIITY TTEPEXOTHUKOB (KOH(DY30pOoB U A dy30poB) ¢ KOHYCHOCTHIO 10 30 © (yromn
HaKJIOHa JI0 15 ©), ycTaHaB/IMBaeMbIX BHE 30HBI IPSIMOJIMHEHHBIX YUaCTKOB.

[Ipucoennuenue npeodbpazoBaress K TpyOOIpOBOLY TOJKHO ObITh IIOTHBIM, O€3
IIEPEKOCOB, YTOOKI HE OBLIO yTeueK Ipy AasjieHuu 10 1,6 MIa (16 krc/cm?).

Ha ciydaii pemoHTa WM 3aMeHbI peoOpa3oBaTelis nepesl MPsiMbIM Y4aCTKOM J10
MeCTa YCTaHOBKH U IOCJIE HETO PEKOMEH TyeTCsl yCTaHABIUBATD
3aMopHYI0 apMaTypy (I1apoBbIe KpaHbl, BEHTHIIU, 3aIBUKKH, KJIalaHbl), a TAKXKE CITyC-
KaroIIre YCTPOMCTBA /Il ONIOPOKHEHHS OTKJIFo4aemMoro y4yactka. [Ipu padote npeoo-
pa3oBaTells 3amopHas apMaTypa J0JKHa ObITh MMOJHOCTHIO OTKPHITA.

[IpeobpazoBarenb JOMHKEH ObITH YCTAHOBJICH TaKUM 00pa3oM, YTOOBI HarpasJie-
HHUE, YKa3aHHOE CTPENIKOM Ha KOPITyce MPOTOYHOM YacTH, COBIAAAlI0 C HANpaBICHHUEM
MIOTOKa B TPYyOOITPOBO/IE.

B ciydyae HE0OXOAMMOCTH JIOMYCKAETCsl MPOU3BOJIUTH OJHOKPATHBIM MOBOPOT
KOpITyca 3JIEKTPOHHOTO OJI0Ka Ha yroJ He mpeBbimatonwii + 90° oTHOCUTENBHO ero mo-
JIO)KEHUSI MpU TOCTaBke mpeobOpazoBatelid. s 3Toro HE0OXOauMO OCIaOUTh TalKy
(103.8 pucyHok 1.3), mpou3BecTH MOBOPOT KOPITyca JIEKTPOHHOTO OJIOKa Ha HEOOX 01~
MBIH YTOJI ¥ 3aTSHYTb FanKy.

BHUMAHMUE: MHOT'OKPATHBIM ITOBOPOT KOPITYCA DJIEKTPOH-
HOI'O BJIOKA MJIX TIOBOPOT HA YTI'OJI BOJIEE 90 © MOXET TTPUBECTU K
OBPBIBY ITPOBO/IOB 1 OTKA3Y ITPEOBPA30OBATEJIA!

[Tpucoenuuenre k mMpeoOpa3oBaTENI0 BHEIIHUX AIEKTPUUECKUX IETMEH ClIeayeT
MPOU3BOAMTE TOJIBKO MOCIIE OKOHUAHHSI MOHTaXHBIX paboT Ha TpyOOIPOBO/IE, @ X OTCO-
€IMHEHUE - IO Havajla JJEMOHTaXa.

Ecnu nmeeTcst BeposSTHOCTh 3aCOpEHUS MPOTOYHOM YaCTH ITPeoOpa3zoBaTesi KpyTi-

HbBIMH KYCKaMH OKAaJIMHbI WKW APYTUMH HHOPOAHBIMU IPECAMETAaMH, PCKOMCHAYCTCA
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nepen nmpeoOpazoBareieM BHE 30HbI IPSIMOJIMHEWHOTO yJacTka TPyOOoIpoBo/ia yCTaHaB-
JIMBATh TPS3EBUKU WITH (DUITBTPEI.

He noryckaercst ycraHOBKa peoOpa3oBaTessi B 30HE PACTIONOKEHHS YCTPOMCTB, CO3/1at0-
IIUX BOKPYT ce0sl MOIITHOE MarHUTHOE T10J1e (HarprMep, CUJIOBBIX TpaHC(OPMAaTOpOB).

BHUMAHUE: ITPU MOHTAXE HEOBXOJAMMO OBPATUTH OCO-
BOE BHUMAHUWE HA ITPABUJIBHOCTb YCTAHOBKU ITAPOHUTOBBIX
[TPOKJIAJIOK MEXJY KOPIITYCOM ITPOTOYHOM YACTU U ®JIAH-
I[TAMH. HE JIOIIYCKAETCS X BBICTYIIAHUE BHYTPH ITPOTOYHOU
YACTU ITPEOBPA3OBATEJISI. BHYTPEHHUI JUAMETP ITPOKJIAJIKU
JIOJI’)KHO BBITh HA 1,5-3,0 MM BOJIBIIE, YEM BHYTPEHHHUU JIUA-
METP KOPITYCA ITPEOBPA30OBATEJIA!

Hapymierne yciaoBuii MOHTaka MPHUBOJUT K 3HAYUTEIHLHOMY YBEIHMUCHHIO IIO-
TPEUTHOCTH IPeoOpa3oBaTesl.

2.1.2.2 BriOop MecTa yCTaHOBKH IIpeoOpa3oBaTeis

K npeobpazoBarento gomKeH ObITh 00ecTiedeH CBOOOIHBIN TOCTYTI JJIsl OCMOTpa.

Mecto ycTaHOBKH MTpeoOpa3oBaTemsl JOHKHO TapaHTUPOBATh €ro0 AKCILTyaTaIlrio
0€3 BO3MOYKHBIX MEXaHUYECKUX IMOBPEXKICHUI U OTCYTCTBHE TIOTIAIaHMsI BOJIBI Ha KOP-
ITyC AJIEKTPOHHOTO OJIOKA.

BHUMAHMUE: 3ATIPEIIIAETCS YCTAHOBKA IIPEOFPA3OBATEJIEU B
3ATAIUIMBBIEMBIX TIOA3EMHBIX TEIUVIO®UKAIIMOHHBIX KAMEPAX U
[TOMEILIEHMAX!

MoHTax mpeoOpa3oBarens JIOMYCKaeTCs Ha BEPTUKAIBLHOM, TOPH30HTAIHLHOM
WIM HAaKJIOHHOM TPYOOIPOBOJIE, IPU 3TOM JOJIKHO OBITH COOJIO/IEHO YCIIOBUE TTOJI-
HOTO 3aTOJTHEHHSI KUIKOCTHIO BCEro o0bemMa MPSIMOIMHEWHBIX y9aCTKOB TPYyOOIpO-
BOJIa ¥ IPOTOYHOM yacTH. [IpuMepbl ycTaHOBKH IIpeoOpa3oBaTelist MPUBEIACHBI B TIPH-
noxennu XK.

[Ipu MoHTaxe npeoOpazoBaTesisi JOHKHBI ObITh COOJIOICHBI CIEAYIONIUE 00s13a-
TEJIbHBIC YCITIOBUS:

1) ycTaHOBKa OCYIIECTBIISIETCSI TAKUM 00pa3oM, 4TOOBI IMPOTOYHAS YacTh MPeodpa-

30BarelIs Beeraa Oblia 3aI0JIHEHA BOJIOM;
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2) B TpyOONpPOBO/IE HE TOJKEH CKAIIMBAThCs BO3AYyX. st oOecnieueH st JaHHOTO
TpeOOBaHUsI PEKOMEHIYETCS YCTaHABIMBATH MPE0Opa3oBaTeIy C MPSIMbIMU y4aCTKaMH
Ha BOCXOJISIIMX HAKJIOHHBIX TPyOOIIPOBO/IAX MO YIJIOM HE  MeHee 5 I10 X0y TeUEHH
paboueit xunkocti. He pekoMmeHyeTcsi ycTaHOBKA MpeoOpa3oBaTesieil Ha HUCXOISIINX
y4acTkax TpyOOIpoBoa;

3) pH HATUYMU TaKHX 3JIEMEHTOB TPYOOIPOBOIOB U apMaTyphl, Kak KOHHUECKOE
Cy’KEHHE C KOHYCHOCTBIO 10 30°, Kpyriioe KoJIeHO, IIOIHOCTBIO OTKPHITHIA BEHTHIIb UIIH
IIapOBBIN KpaH, JUIMHBI MPSIMBIX YYaCTKOB J0 U MOCIE MpeoOpa3oBaTesi JOKHbI ObITh
He MeHee 5 Jly u 2 Jly COOTBETCTBEHHO; P HATMYUH IPOYHUX JIEMEHTOB, BO3MYIIAI0-
IIMX TOTOK (IIPSIMOE KOJIEHO, TPA3EBUK, IPYIIIA KOJIEH U T.J.) JUIMHBI IPSIMBIX YYaCTKOB
TOJDKHBI cocTaBiATh HE MeHee 10 Iy u 5 [ly; cokpalleHne JJIMH IpsIMBIX YYacTKOB JI0 5
Hy 1 2 JIy BO3MOKHO ITPH yCJIOBUH YCTAaHOBKH CTPYEBBIIPSIMUTEIS;

4) mpeoOpazoBaTeny JOHKHBI YCTAHABIMBATHCS B MECTaX C YaCTOTOM U aMIUIUTY-
noit BuOpanuu, He npesbimaomux 80 I'u u 0,15 MM cootrBercTBeHHO. [Ipn HanmMuun
OO0JIBIIETO YPOBHS BUOpaliK, HEOOXOAMMO MCHOJIb30BaTh JONOIHUTENBHBIE MEPHI IS
€€ YCTPaHEHUSI.

[Ipumeuanue - Ilpumepsl ycTaHOBKU MpeoOpa3oBaTessi B HEKOTOPBIX THIIO-
BBbIX CUTYalHUsX NPUBEIACHBI B NpUiIokeHUH JK, KOHCTPYKLHMSI CTPYEBBIIPSIMUTEIS MPH-
BeJICHA B ITpuioxennu U.

2.1.2.3 IToarotoBKa K MOHTaXy

TpancnoptupoBka npeoOpa3oBaTelisi K MECTY MOHTaXa JTOJDKHA OCYLIECTBIISTHCS
B TPAHCIIOPTHOM Tape npeanpusitusi-usrorosurens. [Ipu nomyuennn npeoOpazoBaresis
IIPOBEPUTH COXPAHHOCTH Taphl. B cirydae e€ MoBpexKIeHUs CIeyeT COCTaBUTD aKT.

[Tocne TpaHCcHOPTUPOBKH MpeoOpa3oBarTesis B TPAHCIIOPTHOM Tape MpearpUsIThs-
M3rOTOBUTENSI TIPU OTPHUIIATEIILHON TeMIlepaType BO HM30€kaHUe KOHACHCAIUW BIaru
HE00XOIUMO BbIJIEPKaTh PeoOpa3zoBaTeib B yIAaKOBKE B OTAIUIMBAEMOM MIOMEIICHUN HE
MeHee 6 4.

[Tpu pacniakoBke npeodpa3oBaTess CaeayeT MPOBEPUTH €ro KOMIUIEKTHOCTD
[0 COOTBETCTBYIOLIEMY pa3/ielly B MACHOPTE M YINAKOBOYHOMY JIMCTY M COXPAHHOCTb
TUIOMO.
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B macnopre npeoOpa3zoBaresns yka3arh JaTy BBOAA B AKCILTyaTalldio, HOMEp aKTa
U JIaTy €ro yTBEPKICHUSI PyKOBOJCTBOM MPEANPUATHSI-IOTPEOUTEIIS.

B nmacnopt npeoOpazoBaTenisi TakKe PEKOMEHIYETCsl BKJIFOYATh AAHHBIE, Kacaro-
IIMECs €0 HKCIUTyaTallMu: 3aIMCH 10 00CTY>KMBAHUIO C YKa3aHUEM UMEBIIIUX MECTO He-
WCIPAaBHOCTEN M MX NPUYMH; JAHHBIE MEPUOJUYECKOr0 KOHTPOJISI OCHOBHBIX TEXHUYE-
CKUX XapaKTEPUCTHK MPH SKCILTyaTallUK; JAHHBIE O TOBEPKE M T.II.

[lepen ycTaHoBKO# mpeodpazoBaressi HEOOXOAUMO TIATEIBHO OYUCTUTh TPYOO-
MIPOBOJT OT P’KABUMHBI, TPS3H, OKATMHBI ¥ TIPOMBITh €70, YTOOBI YAAJIUTh U3 HETO 3arpsi3-
HEHUS U IOCTOPOHHKUE TEJIa.

2.1.2.4 MonTax npeoOpazoarens ucnoiarenus A i L ¢ KMY KO, K1, K4

MonTtaxx mnpeoOpaszoBaTeisi Ha TpyOONMpPOBOAE OCYHIECTBISATH IO  THUILY
"ConzBu4", IMyTEM YIUIOTHEHHUS TIpeoOpa3zoBaTeis MKy ABYMsl YCTAaHOBJICHHBIMU Ha
TpyOonpoBoze (aHIaMu, BXOJIAIMMU B KOMIUIEKT MOHTaXHBIX YacTel, pU MOMOIIU
LINWIEK U TaeK C maidaMu B MOPSIIKE, YKa3aHHOM HUXKE:

1) cBapkoii 1100 IpyruM ciocoOOM BbIpE3aTh y4acTOK TPyOOIpoBoaa JUIMHOM Ly
B COOTBETCTBUU C pUCYHKOM 2.1 u Tabnuueit E.3 u u3smMepuTh BHYTPEHHUI TUaMeTp Tpy-

6orpoBoja Dy,

Pucynoxk 2.1

Benmuuna Dy, 107KHA HAXOUTHCS B TIpe/ieNax, ykasanHbix B Tabnumax b.3 u b.4. B
IPOTUBHOM CJIy4ae MpHIETarolye K mpeoopa3oBaTeio y4acTKu TpyOOnpoBOI0B HEOOXO-
MO 3aMEHUTH Ha TPSMBIC YYaCTKH COOTBETCTBYIOIICH JITUHBI U3 TPYO, PUBEICHHBIX B
tabmuiax b.3 u b.4, wim ucmonb30BaTh NPsSMbIE YIACTKHU, BXOJISIINE B KOMIUIEKT MOHTaX-

HBIX YaCTEU, KOTOPBIM ONPENENSAETCA IIPU 3aKAa3E;
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2) yCTaHOBUTD (pJIaHIBI HA TPYOOIIPOBOJ B COOTBETCTBUU C pUCYHKOM 2.2. Bera-
BUTHh MEXKTY (iaHIiaMu peoOpazoBaTeib UM TEXHOJIOTHUYECKYIO BCTaBKY (IIPUIOKEHHUE
K) ¢ mpoknankamu u CTSIHYTH (JIaHIIBI BYMSI ITTEKAMU;

[Ipumevanue — g MmoHTaXa npeobpazoBaTeel ucnoaHeHuit A u L ¢ KMY

KO ucnonszoBats (nanis: mo FOCT 33259.

A — BapuanT qy1s1 KMY KO, K4 A — BapuanT amss KMY K1
?
7 )
NN \
—op <A _ L
I—yCT

Pucynok 2.2

3) NpUXBaTUTH CBapKOH (hIIaHIIbI K TPYOOIPOBO/Y B COOTBETCTBUM C PUCYHKOM 2.3;

b

[IpuxBatuts B
HECKOJIBKMX TOYKaX

[IpuxBaTuTh B
HECKOJIBKMX TOYKaX

Pucynok 2.3



4) cHATH IpeoOpa3oBaTesb, MPOU3BECTH OKOHYATENbHYIO CBApKy (DIaHIIeB C TPy-

OOMPOBOJIOM B COOTBETCTBUU C PUCYHKOM 2.4;

Pucynok 2.4

BHUMAHME: OFPABOTKA TOPILIEBOM ITOBEPXHOCTH TPYEOIIPO-
BOIA NOJDKHA UCKJIFOYATH HAJIMYUE 3A30PA BOJIEE 1 MM MEXIY
ITIPEOBPA3OBATEJIEM U TOPLIEBOM ITOBEPXHOCTBIO TPYBOIIPOBOJIA
JUIS1 KMY KO0, K4 VTN ®JIAHLIEM 1 TOPLIEBOM IIOBEPXHOCTBIO TPYBO-
ITPOBOJA AJIAA KMU K1!

5) ycTaHOBUTH MpeoOpa3oBatTellb ¢ MPOKIaIKaMu MEXKAy (IaHiaMu Tak, 4TOObI
CTpeJKa Ha peoOpa3oBaTelie COBMaiaia ¢ HallpaBJICHUEM ITOTOKA B COOTBETCTBUH C PUCYH-
KoM 2.5. CTsHYTb (piiaHLbl IIMUIbKaMU. 3aTSHKKY MUK PEKOMEHTyeTCs TPOU3BOIUTh
MTOOYEPETHO IO TUAMETPAIILHO MPOTHUBOITOJIOKHBIM TTAPAM.

Hanpasnenue noroka

tttttt

PucyHnok 2.5

2.1.2.5 MonTax nipeobpazosateneii ucnonsaerns B ¢ KMY KO0, K1
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MoHTax oCyIecTBISITh Mo TUIy "CaHIBUY" MyTeM YIUIOTHEHHMSI IPeoOpa3oBaTeis
MEKIY IByMsl YCTaHOBJIEHHBIMU Ha TPyOOIpOBoOie (pyiaHIIaMu, BXOASIIUMH B KOMILJIEKT
MOHT)XKHBIX YacTeH, MPH MOMOIIM LIMUJIEK U TaeK ¢ IIaidaMu B MOPSAKE, YKa3aHHOM
HIDKE:

1) cBapkoii 100 Ipyrum crnoco60oM BbIpe3aTh y4acTOK TPyOONnpoBoga JUIMHOM Lyer
B COOTBETCTBUU C pUCYHKOM 2.1 u Tabnuuei E.3 u u3smMepuTh BHYTPEHHUI JUaMeTp Tpy-
6or1poBojia Dy

Benvuuna Dy, 107KHA HAXOOUTHCSA B IIpEJIeNax, yKa3aHHbIX B Tabmunax b.3 u b.4. B
INPOTUBHOM CJIy4ae MpUJIETAIOIIUe K MPeoOpa3oBaTeNo y4acTKu TpyOOoIpoBOIOB HEOOXO-
JMMO 3aMEHHUTH Ha IMPSIMbIE YYaCTKU COOTBETCTBYIOLIEH JJIMHBI U3 TPYO, MPUBEICHHBIX B
tabmuiax b.3 u b.4, uim ucnonb30BaTh NpsMbIE YYACTKH, BXOJSAIINE B KOMIUIEKT MOHTaX-
HBIX YacTel, KOTOPBINA ONPENEISIETCS P 3aKa3e;

BHUMAHMUE: KATET'OPUYECKU 3AITPEIHAETCA JOPABOTKA (CPE3KA)
BXOJHBIX M BBIXOIAHBIX ITATPYBKOB, UMEIOIINX CIHELTUAJIBHYIO KOH-
OUTI'YPALINIO, N TTOCJIEAYIOILIA A ITPUBAPKA BCTBIK ITATPYBKOB K TPYBO-
I[MPOBOJY B COOTBETCTBUU C PUCYHKOM 2.6. 9TO ITPUBOAUT K JIMKBUIA-
ITUM TIJIABHBIX ITEPEXOJIOB OT BHYTPEHHEM I[TOBEPXHOCTH TPYBOIIPO-
BOJIA K TTPOTOYHOHM YACTU ITPEOBPA30BATEJIS U BBISBIBAET YBEJINYE-
HUE TIOTPEHIHOCTHU ITPEOBPA3OBATEJIA!

Pucynok 2.6

2) BCTaBUTH NATPYOKH C (pyiaHIIaMu B TPyOOTPOBOJI, @ 3aT€M BCTaBHUTH C MPOKJIIA/I-
KaMU MEXKTy (uIaHIiaMH peo0pa30BaTeIb TN TEXHOJIOTHUECKYHO BCTABKY (ITPHIIOKEHHUES

K) u cTaHy T (priaHIbl 1ByMS IIMAIBKAMHU,
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3) npuxBaTUTh CBAPKOM MATPyOKH K TPyOONPOBO Iy U (PyIaHIIBI K MaTpyOKam B CO-
OTBETCTBUH C PUCYHOK 2.7
Ha BHyTpeHHeMm amameTrpe TpyOOmpoBoAa HE JOIMYCKAETCsl HAJMYMe CJEO0B

CBapKH.

MpuxBaTnTb B
HECKONbKNX TOYKax

MpuxBaTnTb B
HECKONbKUX TOYKax

Pucynoxk 2.7

4) cHATb IpeoOpa3oBaTesb, IPOU3BECTH OKOHYATENLHYIO CBApKY AaTPYOKOB € TPY-

OOMPOBOJIOM B COOTBETCTBUU C PUCYHKOM 2.8;

— s

Prcynok 2.8

5) ycTraHOBUTH TpeoOpa3oBarellb C MPOKIAAKaMU MEXmy (raHiamMyd Tak, 4TOObI
CTpeJKa Ha Ipeodpa3oBaresie COBMaIaia C HapaBJIeHNUEM IMOTOKA B COOTBETCTBUU C PUCYH-
koM 2.9. CTsiHyTh (praHIIbl IIMUIbKaMU. 3aTsHKKY MIIMUIIEK PEKOMEHTyeTCs IPOU3BOIUTh

IMOOYCPCAHO IO AMAMCTPAIBbHO ITPOTHUBOIIOJIOKHBIM ITapaM.
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HanpaBneHme noToKa

Pucynok 2.9

2.1.2.6 MonTtax npeodpazopareneii Tunopazmepos Jly250 u Jly300 ¢ KMY KO, K4

Mownrtax npeoOpazosarteneit Tunopazmepon J1y250 u Iy300 mm ocyiecTBisieTcs
1o turty "CoHaBruY" B TOPAJIKE, YKA3aHHOM HIDKE:

1) cBapkoii 1100 IpyruM CiocoOOM BbIpE3aTh y4acTOK TPyOOIpoBoaa JUIMHOM Ly
Y U3MEPUTH BHYTPEHHUH TuaMeTp TpyOorpoBoja Dy, B COOTBETCTBUU € pUCYHKOM 2.1 1
tabmuueit E.3.

Benvuuna Dy, 107DKHA HAXOUTHCA B IIpeJieNax, yka3aHHbIX B Tabnmunax b.3 u b.4. B
MIPOTMBHOM ClTyuyae MpUJIETarolue K mpeo0pa3oBareto y4acTKu TpyOOonpoBOA0B HEOOXO-
MO 3aMEHUTH Ha MPSMbIE YYaCTKH COOTBETCTBYIOLICH JJIMHBI U3 TPYO, PUBEICHHBIX B
tabmunax b.3 u b.4;

2) ycTaHOBUTH (h1aHLbI HA TpyOOIpoBoI. BeraBuTh Mexty (hraHuamu mpeodpazo-
BaTeJ b WM TEXHOJOTHMUYECKYIO BCTaBKYy (mpuiiokeHre K) ¢ mpokmaakamu, CTSIHYB JBYMSI
HIMAJIBKaAMU,

3) mpUXBAaTUTh CBAPKOH (hi1aHIIBI K TPyOOIPOBOY B COOTBETCTBUM C PUCYHKOM 2.3;

4) cHATH IpeoOpa3oBaTelb, MPOU3BECTH OKOHYATEIbHYIO CBAPKY (PJIAHIIEB C TPY-

00NpPOBOJIOM 1 00pabOTKY B COOTBETCTBUHU C pUCYHKOM 2.10);

Pucynok 2.10
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5) ycraHoBUThH MpeoOpa3oBaTellb ¢ MPOKIAIKaMU MEXTy (praHIiaMu Tak, 4TOObI
CTpeJiKa Ha IpeoOpa3oBaresie COBIajalia C HaPaBJIEHUEM MTOTOKA B COOTBETCTBUM C PH-
cyHOK 2.11. CtsiHyTh (yaHIbl MIMAIBKaMU. 3aTsHKKY IIMHIEK PEKOMEHIYETCsl IIPOU3BO-

JUTH IMOOYCPECAHO 110 JUAMCTPAJIBHO IIPOTHUBOIIOJIOKHBIM IIapaM.

Hanpasnenue motoka

Pucynok 2.11

BHUMAHMUE:

1 HE JIOITYCKAETCS BBICTYITAHUE ITPOKJIAJIOK BHYTPb ITPOTOYHOM
YACTH. B CJIIVHAE ITOBPEXJAEHUA [TPOKJIAJIOK UX CJIIEAYET 3BAMEHUTH HA
HOBbBIE, BbIPESAHHBIE N3 MATEPUAIJIA, YKA3AHHOI'O B ITPUJIOKEHMUA b,
TOJIIUHOM 2 MM. NCITOJIB30BAHUE TTPOKJIAJIOK U3 JIPYTOI'O MATEPUAJIA
HE JIOITYCKAETCH!

2 HE JIOITYCKAETCA OKCIUTYATALMA ITPEOBPA3OBATEJIA HA HEIIOJI-
HOCTBIO 3AITOJIHEHHOM TPYBOITPOBO/E! ITPX ITPOBEAEHNN PEI'JIAMEHT-
HBIX PABOT, B XOJIE KOTOPBIX )KMJIKOCTb CIIMBAETCA U3 TPYBOITPOBO/IA,
HEOBXOJNUMO OTKJIIIOYATH IIMTAHUE TIPEOBPA3OBATEJIA W BKIIFOYATDH
EI'O TOJIBKO ITOCIJIE 3AIIOJIHEHNWA TPYBOITPOBOJIA!

3 HE TAPAHTUPYETCA JOCTOBEPHOCTH MH®OPMALMNU O PACXOJE
TP PABOTE ITPEOBPA3OBATEJIA HA HEITOJIHOCTDBIO 3AITOJIHEHHOM TPYEO-
I[MPOBOJIE U I1PU ITPEBBIIINIEHHNU ITAPAMETPOB BUBPAILINN, YKA3AHHBIX B
2.1.2.2!

4 JUIA NPEAYIIPEXAEHWA KOPPO3MMU HEOBXOJUMO OKPACUTH

OJIAHLBI U MECTA CBAPKU!
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2.1.3 IIpoBeneHue IEKTPOMOHTAKHBIX PabOT

2.1.3.1 3agenky kabens B CaJbHUKOBBIM BBOJI, MOJICOSAMHEHUE XU KaOens K
KJIEMMHOH KOJIOZKE 5 (pUCYHOK 1.3) MpOHU3BOIUTH B COOTBETCTBUU CO CXEMOM COEIHHE-
HUI co BTopruuHbIMU Tipubopamu (mpusioxenue JI). K mecty MoHTaxka rmpeodpazoBarest
JIOJDKEH OBITh MPOBEJICH Kabelb ¢ Hapy>KHBIM THaMeTpoM He MeHee 8 u He Oosee 10 Mm
(ko anekTpuyeckoro pazbema C).

2.1.3.2 Ilpu moHTaxke peoOpazoBarenei clieayeT 0OpaTUTh BHUMaHKUE Ha TO, YTO
Hapy>KHBIN TuaMeTp Kalbens T0JbKeH ObITh Ha 1-3 MM MEHbIIIE IuaMeTpa MPOXOTHOTO OT-
BEPCTUS B YIUIOTHSIOIIEH raiike, a JUaMeTpaabHbIN 3a30p MEX]Yy pacTOUKOM B KOpITyCe
BBOJHOIO YCTPOMCTBA JIsl YIUIOTHEHUS M HAPY>KHBIM JTUAMETPOM KOJIbIIa YIUIOTHUTEIIb-
HOTO HE JIOJDKEH MPEBBIIIATh 2 MM.

2.1.3.3 Kabenp ymIoTHUTh C IOMOIIBIO TaliKu. J{JIs1 YIIJIOTHEHHMSI TOJKHO MPUMe-
HSATBCS KOJIBLIO YIUIOTHUTENBHOE, U3rOTOBJIEHHOE HA IPEANPUATUN-U3TOTOBUTETIE.

2.1.3.4 [Ipu MmoHTa)xe Kalenst CHATh KpbIIKY 10, OTBEpHYTh IraliKy YIUIOTHEHUS Ka-
6enpHOTrO BBoAAA 9 (pucynok 1.3). [IpousBectn MapkupoBKy >kui kabess. [locne nozaco-
€IMHEHUS KUJT Ka0esls K KJIEMMHOM KOJIOJIKE U €r0 3aJI€IKH 3aBEPHYTh TaliKy YIIJIOTHE-
HUS KaOeJIBHOTO BBOJIA U TIOCTaBUTh KPhIIKy 10 Ha MecTo.

2.1.3.5 IIpu MoHTaxke mpeodpazoBares ¢ MITENCETbHBIM Pa3bEMOM HEOOXOAUMO
MIPO3BOHUTH pa3zefiaHHbIE KOHIIBI KaOeseil, a 3aTeM pacnasTh UX Ha KOHTAKThl PO3ETKH,
npusiaraeMon K mpeodpazoparento. [laliky mpon3BoauTh 6eckucioTHbIM (urrocoM. [Ipo-
BEPUTH IPABUIILHOCTH PACMAKU ITyTEM MPO3BOHKU COOTBETCTBYIOIIMX KOHTAKTOB U MO
COCJIMHUTH Pa3bheM K MPeoOpa3oBaTelio.

2.1.3.6 KabGenu u npoBoja, COSAUHAIONIUE MPEOOpa30BaTeb U BTOPUUHBIN MPH-
00p, peKOMEHIyeTCs POKJIAIbIBATh B METAJUIOPYKaBaX WM METAJUIMYECKUX TPyOax.

BHUMAHMUE: 3AIIPEIHAETCA PACIIOJIATATH JIMHUU CBA3U I1PE-
OBPA3OBATEJISI C BHEIIHMMU YCTPOMCTBAMU BBJIN3U CHUJIOBBIX
KABEJIEN!

2.1.3.7 Ilpu MoHTaxe AJi1 NPOKIAIKU JIMHUH CBSI3U PEKOMEHYETCsl PUMEHSTh
Ka0eJu KOHTPOJIbHBIE C PE3MHOBOM MJTH TJIACTMACCOBOM M30JISIIIMEH, KaOenu 1J1sl CUTHA-
JIM3ALMH C TTOJIM3TUIIEHOBOM M30JISILIUEN.
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2.1.3.8 JlommyckaeTcsi coBMeCTHas MPOKJaJika B OJTHOM Kabesie MPOBOJIOB IieTei
NUTaHUs peoOpa3oBaTelisi U BBIXOAHOTO CUTHAJIA.

2.1.3.9 Pexomenayercsi IpUMEHEHHE SKPaHUPOBAHHOTO Kalells C U30JIUPYIOIIEH
000JI0OYKOH NPU HAXOXKACHUHU BOJIU3HU MECT MPOKJIAJKH JIMHUU CBS3U 3JIEKTPOYCTAaHOBOK
MomrHocThio Oonee 0,5 kBA.

[Ipumeuanue - B kadecTBe CUTHAIBHBIX LIENIEH MPeoOpa3oBaTENst MOTYT
OBITH UCIOJIb30BaHbI U30JIUPOBAHHBIE JKUIIBI OJHOTO Kabesis, IPU ATOM COIPOTUBIIE-
HUE U30JISIMU J0JDKHO OBbITh He MeHee 50 MOm.

2.1.3.10 JlnvHa TUHUY CBS3U 17151 UMITYJIbCHOT'O U TOKOBOT'O BBIXOJIOB IJIaBHBIM 00-
pa3oM OIpeIessieTCs: BHEITHUMU 110 OTHOIIEHHIO K pacxoaomepy (pakropamu. [{nvnHa 3a-
BUCHT OT 3JIEKTPUYECKUX 1 SKPAHUPYIOIIMX CBOMCTB KaOesl, OT 3JIEKTPOMArHUTHOM 00CTa-
HOBKH Ha ITyTH MPOKJIAIKK KaOeisi U KOHCTPYKTUBHBIX 0COOCHHOCTEN PErUCTpHUpPYIOIIEH ari-
napatypsl. JJIMHA JIMHUM CBSA3M HE MOKET npeBbiath 1500 m.

MaxkcumarnsHas IpOTsKEHHOCTE JIMHUY CBSI3U T nHTepdetica RS-485 He momkHa
npesbimath 1200 M. MakcuManbHOE KOJMYECTBO MpeoOpazoBaTesieil Ha OJTHOM JTMHHUU
cBs3u (0e3 yuéra cuctemsl ymparieHus) - 256. [lpu MoHTaXe 111 IPOKIIAIKA JTHHUH
CBSI3U PEKOMEHIyeTCS MPUMEHSTh Ka0ellb TUMa “BUTasi mapa” ¢ BOJHOBBIM COMPOTHBIIE-
auem 120 Om (manpumep, Balden 9841, 9842). Cornacyrorume pe3ucTopbl JOJDKHBI ITOI-
KITIOYAThCS K JIMHUM CBS3M B JIByX HanOoJiee yJaEHHBIX IPYT OT Apyra Toukax. Corpo-
TUBJICHHE KAKJOTO0 COIJIACYIOIIET0 PE3UCTOPA JIOJKHO COBINAJATh C BOJIHOBBIM COITPO-
TUBJICHUEM NPUMEHsIeMOro kabessi. OTBETBICHUE CUTHATIBHBIX ITPOBOIOB ATYMKA OT JIH-
HUU CBS3M JOJDKHO MMETh HAaMMEHEE BO3MOXKHYIO JUIMHY. [Ipumep moakimtoueHus: He-
CKOJILKUX TIpeoOpa3oBatesiell K OJTHOM cUCTeMe yIpaBiieHusl (cOopa JaHHBIX) PUBEICH
B IIpui1oxeHuu JI.

2.1.3.11 DnexTpoMoHTaxX Kabesei, COeNUHSIONMX MpeoOpa3oBaTellb ¢ BTOPHY-
HBIMU PUOOPAMHU, POU3BOUTH COTIIACHO MPHIIOKEHUIO J1.

2.1.3.12 Ilpu ncnonb30BaHUK BCTPOEHHOTO BO BTOPUYHBIN MPUOOP UCTOUHUKA MU~
TaHWsI OH JIOJDKEH OBITh TATbBAHMYECKHU Pa3Bsi3aH OT OCTAJIBHBIX IENEH, DIEKTPOMOHTAX
NPOBOJIUTH TPEX- MM YETHIPEXKMIbHBIM Kabenem (Hanpumep, PITIIIM-3x0,35, PITHIM-
4x0,35).
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2.1.3.13 IIpu ucnonbp30BaHUM ABTOHOMHOTO MCTOYHMKA MUTAHUS MOHTaXX BECTU
JIBYXKUJIBHBIM Kabernem (Hanpumep, PITIIM-2x0,35 unmu MKIII-2x0,35). Jomyckaercs
HCIIONE30BaTh OTAEIBHBIE IIPOBO/A C cedeHreM kKuibl 0,35 M2,

2.1.3.14 IIpu OTCYTCTBUM IaJIbBAHUYECKOTO PA3/IEICHUS KAHAIOB MUTAHUS JOITyC-
KaeTcsl MUTaHUE TPYIIbI MpeoOpa3zoBaTesiel OT OOIIEro UCTOYHMKA nutanus. [Ipu atom
JIOJDKHO OBITh 00ECTIEYeHO PABEHCTBO MOTEHIIMATIOB MEXTy TIpeoOpa3oBaTesiMU IMyTeM
HAJIEKHOTO 3a3€MJICHHS MX KOPITyCOB. 3a3€MJIEHUE ITPOU3BOANTH MOJACOEAMHEHUEM ITPO-
BOJIa CEUYCHHEM HE MeHee 2,5 MM? OT IIMHBI 3a3€MJICHHS K CIELUAITLHOMY 3aKUMY Ha
KOpITyce IipeoOpa3oBaTeis.

2.1.4 ]JleMoHTax mmpeoOpazoBatTest

2.1.4.1 OTkirouuTs Ipeodpa3zoBaresb OT UCTOYHHUKA MMUTAHUS ¥ BTOPUYHBIX TIPH-
00poB : 1t ucnoaHenus «I1IP»-oTcoenMHuTb pazbeM OT peodpazoBarens, s UCIIOJI-
HeHUsT «C»- OTKPYTHUTD TaiKy CaJIbHUKOBOTO BBOJA 9, KpbIKy 10 31eKTpoHHOr0 010K
U OTCOEJIMHUTH Kabesb OT KJIIEMMHOM KOJIOJKU 5 (pUcyHOK 1.3).

2.1.4.2 COpocUTb JaBJICHUE U CIUTH KUJIKOCTh U3 TPYyOOITpOBO/IA.

2.1.4.3 OTBepHYTh raliki W CHSATH IIMWIBKH, CTATUBAIOIIKE MTPE0Opa3oBaTeib C
¢anuamu Ha TpyOornpoBoze. PekoMeHyeTcsl HCIob30BaTh MOCTABISIEMOE 0 CIEIH-
AIHOMY 3aKa3zy npucrnocoOienue (mpuioxeHue M).

2.1.4.4 YcTaHoBUThH OONTHI M YIIOPHI MPUCTIOCOOJICHUS B AMAMETPAILHO TPOTUBO-
MoJIOXKHBIE 0TBepcTUsd (ianieB. [Ipu 3ToM raiiku 1 maidbl J1st TPUCTIOCOOICHUS UCTIONb-
3YIOTCS U3 YHUCJIA CHATBIX CO IIIMHJIEK.

2.1.4.5 I1naBHO Bpaiasi 601ThI MPUCHIOCOOICHNUS, Pa3IBUHYTh (DIIAHIIBI U CHATH Mpe-

o0Opa3oBaTelib.
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2.2 Ucnoab30BaHue W3ae s

2.2.1 TloaroroBka k padoTte
2.2.1.1 Ilepen nepBbIM BKITFOUEHUEM DJIEKTPUIECCKOTO MMUTAHUS MPEOOPa30BaTENs U

ITYCKOM €TI0 B 3KCILTYyaTalluto HGO6XOI[I/IMO:

MPOBEPUTH MPABIIILHOCTH MOHTaKa MpeoOpa3zoBaTess Ha TPyOOIpPOBO/IE;

MIPOBEPUTH MAPAMETPHI JIEKTPUIECKOTO MTUTAHUS;

ITPOBCPUTH IIPABUJIBHOCTD pacnaﬁKH Pa3bEMOB COCANHUTCIIBHOI'O Ka6€.]1$[;

MIPOBEPUTH MPABUIBHOCTH MOJAKIIOUECHUS BHEITHUX YCTPOMCTB.

2.2.1.2 Tlocne mpoBepKkH MPABUILHOCTH MOHTa)Ka, OTKPBITHUS 3allOPHOM apma-
TYPBI U MOJHOTO 3aM0JHEHUS TPYOOIPOBOIa SIHEPIrOHOCUTEIIEM MOJIATh JIEKTPUUECKOE
MMTaHUE Ha IPe0O0pPa30BaTENb.

2.2.1.3 [locne nmoakIr0YeHHsI TUTaHUS IPE0Opa3oBaTeib TOTOB K paboTe Oe3 ImpoBe-
JI€HHS JOTOJTHUTEIbHBIX HACTPOEK U PETYIUPOBOK.

[Ipumeuanus

1 CnanHbli B SKCILTyaTaIMIo peoOpa3zoBaresh paboTaeT HEMPEPHIBHO B aBTOMa-
TUYECKOM PEKUME.

2 Ha y3nie ydera npeoOpa3oBaresb, Kak MpaBHio, pad0TaeT B KOMIUIEKTE C BbI-
YUCIUTEIEM Pacxo/ia, TeIJIOBBIYUCIUTEIEM WU APYTUMUA BTOPUYHBIMU IPUOOpaMHU.

3 Bpems BbIxo1a ipeoOpazoBatesisi Ha yCTaHOBUBIIUNCS PEKUM U3MEPEHUS pacxoa -
He Oosee 15 MuH.

4 Jloryckaercsi MpOU3BOIUTH HACTPOUMKY MapaMeTpoB Mpeodpa3oBareseil (1IeHbI,
JUTUTEIHLHOCTH UMITYJIbCA U T.I1.) C MOPTATUBHOTO KOMMYHHUKATOpA.

2.2.2 BBoj B 3KCIUTyaTallio

2.2.2.1 BBoz B 3KCILTyaTalUio MPOU3BOAUTCS B IPUCYTCTBUM ITPEICTABUTENEH 3a-
Ka3uMKa U OpraHu3aliiy, IPOU3BOIUBIICH MOHTAXHBIC U IyCKO-HAJIAA0YHbIC PaOOTHI, U
ohopMIISETCS COOTBETCTBYIOIIUM aKTOM.

2.2.2.2 Tlpu BBOJE B IKCIUTyaTalMIO B MACMopTe MpeoOpazoBaressi HEOOXOIMMO
clIenaTh OTMETKY C YKa3aHHEM JIaThl BBOJIA U 3aBEPUTH MOJIITUCHIO JIUIA, OTBETCTBEHHOTO

3a AKCIUTyaTaIuio MpuOOPOB yUeTa.
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2.2.3 M3mepeHune napaMeTpoB U HACTPOIKa mpeoOpazoBaTens

2.2.3.1 IIpu HanMuMu B MCTIOJTHEHUH MTpeoOpazoBaTess U(PPOBIX TPOTOKOIOB U3-
MEpEeHHsI TapaMeTpPOB, PETYIUPOBAHUE U HACTPOMKa MpeoOpazoBaTesieii MOryT MPOBO-
authest o HART n ModBus niporokosiam ¢ momorsio cucteMHbix cpencts ACYTILL

[IpeoGpazoBaresy MOJHOCTHIO COOTBETCTBYIOT MpoTokoiy HART, mostomy pado-
TaTh C HUMU MOHO ipu oMoty irodoro HART cepruduiimpoBannoro npudopa.

Jlnist u3MepeHus: mapaMeTpoB PEryJIMpoOBaHUs U HACTPOUKH MpeoOpa3oBaTesieit o
HART nportokosny npu nomoru cucteMHbix cpeacts ACYTII pekomeHyeTcst HCHOb-
3oBath HART - mMoxem ( Metpan-682) u nporpammuoe obecneuenne HART-Mactep
paspabotku I1I" «MeTpan», KOTOpOe MOCTABJISIETCS MO OTACILHOMY 3aKas3y.

bonee noapodHast unpopmarusi 0 BO3MOKHOCTIAX MeTpaH-682 npuBeieHa B OIMH-
CaHMU Ha COOTBETCTBYIOIIHM MTPUOOP.

J1J11 0OIHOBPEMEHHOTO KOHTPOJISl TAPaMETPOB MJIM HACTPOUKH HECKOJIBKUX TPe00-
pazosareneii mo HART npotokoiry Heooxoaumo ucronszoBat HART - MynbTumiekcop.

2.2.3.2 Bce komanaet HART - mpoTokosia MOKHO pa3/IeUTh Ha TP TPYTIIIbL: YHH-
BepcalibHble, OOLIME M ClEeUUalbHbIC. YHUBEPCAIbHBIE KOMAaHIbl MOJAECPKUBAIOTCS
Bcemu HART - coBMeCTUMBIMH YCTpOICTBaMH, OOIIME MPUMEHSIIOTCS JIs1 IIMPOKOTO
Ki1acca npubopoB. OJHAKO, 3TUX KOMaH]l HEIOCTATOUYHO JJIsl TOJHOLIEHHOM PaboThI ¢
npeoOpazoBaTessiMu, IO3TOMY OHU UMEIOT HEKOTOpBIE CHeMaIbHbIe KOMAH/Ibl, TOCTY
K KOTOPBIM P MOMOIIY 000PYAOBaHUS OT CTOPOHHETO MPOU3BOJUTENSI OTCYTCTBYET.

B nipeobpazoBarese peaqn3oBaHbl JIBe CrieliaibHbie KOMaHabl (#135 u #136) as
YTeHUsI (3aMKCcH) LIEHbI U JUIMTENTbHOCTH UMITyJIbca ipeoOpazoBarens. [lonHoe onrcanue
dopmara koman npuseaeHo B «lIpeobpazoBarens pacxoja BUXpeakycTUueckuii MeT-
pan-300I1P. Onucanue npUKIaaHOTO YpoBHs nudposoro nporokoina (it HART)y. W3-
MEHEHUE [TapaMETPOB, IIEPEAABAEMBIX ITPH MOMOILM TaHHBIX KOMaH/I, 3aIHMILEHO Mapo-

neM. [Ipu BeIlmycKe U3 IpOU3BOACTBA YCTAHOBJIEH Napoib «1234».

2.2.3.3 Pabora ¢ koH(purypauronHoit nporpammoit HART-Master
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[Iporpamma  pabotaer  1oA ONEepalMOHHON cuctemoit  Windows
95/98/ME/NT/XP/7. st paboThI IIporpaMmsl ¢ mpeodpazopateiieM Heodxoaum HART
MoJIeM, MOAKII0YaeMbli K rocienoBarebHomy COM mwm USB - mopty (17151 9THX 1ienei
MOJKHO Hctonb3oBath HART Mogem Metpan-682 umu mo6oit HART Moiem cTOpoHHHX
npouzBoauTeneit). CxeMa NoJKII0YeHUs MPeo0pa3oBaTesisi K NEPCOHATLHOMY KOMITbIO-
Tepy MpHUBe/ieHa B MPHIIokeHUH J1.

[TporpamMma mMoskeT ObITH TOcTaBieHa Ha CD quicke 10 TOTIOTHUTETFHOMY 3aKasy.

HART-Master umeer yaoOHbI MHTYUTUBHBIA HHTEpdEiic MOonIb30BaTeNs U CHU-
cremy nomotny. [lonHOe onmcanue paboThl IPOrpaMMbl C YHUBEPCATHHBIMU M OOIIIMMU
komanzamu HART - mpoTtokona npeoOpa3oBaresneit npuBeneHo B «PyKOBOACTBO MOJTb-
3oBares KoHpurypanuronHoi mporpammbl HART-Master.

2.2.3.4 Pabota co crieranbaoit komaHnoit HART — mpotokona HART - Mactep
Bepcun 4.7 monnep:KuBaeT paboTy CO CHELMAIbHBIMU KOMaHJaMH IpeoOpa3oBaTers,
MO3BOJISTIOUIMMH MPOU3BOIUTH YTEHUE M 3alUCh LUEHBI U JUTUTEIBHOCTH HMITYJIbCHOTO
curHana. JIocTyn K JaHHBIM, IEpEAABAEMbIM IIPHU MOMOILM CHEUATBHBIX KOMaH I, OCYy-
IECTBIIAETCS CIETYIOIINUM 00pa3oM:

1)  samyctuth nporpammy HART-Master;

0 NpocHTE CETL. .. .
2)  HaXaTh HA KJIABUIIY ;

3)  HaXaTh Ha KIABHIILY | 8% Hacm. azriaal
4)  mepelTH Ha BKIAIKY «BBIXOTHOM CHTHA»;
5) B IOSBUBIIEMCS OKHE JOCTYITHBI CJICTYIOIINEC IAaHHBIC:
- TApOJIb JJIS IOCTYIA K IPOrPaMMUPOBAHUIO PEXXUMOB;
- BEPXHUM M HIDKHUI Npenebl U3MEPSIEMOro pacxosa JJIsi TOKOBOIO CUT-
HaJ1a (QBHI/I u QHHI/I), M3/‘I;
- BpeMs JeMI(pupoBaHus, C;
- [IEHa MMITYJIbCA UMITYJILCHOTO CHTHAJIA, M>/MIT;

- JJIMTCJIIbHOCTDb UMITYJIbCa UMITYJIbCHOI'O CUTHAJIa, MC.
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M3meHenne AByX NOCIENHUX TapaMeTPOB IIPOU3BOIUTE B CTPOTOM COOTBETCTBUH
c1.2.53.

BHUMAHUE: HEKBAJINMOUITNPOBAHHOE U3MEHEHUWE BBILIEIIEPE-
YNCJIEHHBIX [TAPAMETPOB MOJXET ITPMBECTU K HEKOPPEKTHOM PA-
BOTE ITPEOBPA3OBATEJIA!

2.2.3.5 Pabora ¢ mpeobpa3oBaTeIsIMi, HMEIOIIUMU B CBOEM HCIIOIHCHUH 1THU(PO-
Boii mpotoko;1 ModBus.

B kauectBe pusnueckoro natepdeiica npumeneH cranaapt RS-485. [Iporokon co-
OTBETCTBYeT TpeOoBaHmsM rpoTokoiaa ModBus RTU. Onucanne mpoTokosa mMprBeICHO
B nokymente «IIpeoOpa3zoBatens pacxoaa Buxpeakycruueckuit Metpan-300I1P. IIpoTo-
KOJI B3aumozeicTus nudposoro unrepderica (s ModBus)», KoTopblii OCTaBIseTCS
10 JOIOJIHUTEIBHOMY 3aKasy.

CkopocTb o0MeHa 1o mpotokoiay ModBuUS ycTaHaBimuBaeTcs MoJjb30BaTeieM M3
CJIEYIONIETO psifia BO3MOKHBIX 3HaueHuit: 1200; 2400; 4800; 9600; 19200; 38400 6o, [To
YMOITYAHHIO B JIATUMKE YCTAHORJIEHA CKOpocTh 0oMeHa 9600 601 1 aapec 01h.

Jlns HacTpoiiku mpeodOpaszoBateneit mo ModBuUS npoTokoiy peKOMEeHIyeTcs Hc-
TI0JIb30BaTh MpeodpazoBarens uHTepdericoB RS-485/RS-232 mnmm RS-485/USB (wanpu-
mep ADAM-4561) u nporpammuoe obecrieueane ModBus-Mactep paspabortku I
«Metpan», KOTOPOE MOCTABISETCS MO OTAEIBHOMY 3aKa3zy.

[Mporpamma ModBus-Mactep pabotaer moa oneparrionHoi cucremoit Windows
95/98/ME/NT/XP/7. Cxema NOAKIIIOUEHHS IPeoOpa3oBaTeis K MEPCOHATBHOMY KOMITh-
I0Tepy MpUBEICHA B IPUIOKEHHHU J1.

[Iporpamma MoxxeT ObITh TIocTaBNieHa Ha CD ucke 1o JOMOTHUTENTHHOMY 3aKa3y.

[TosmHOE OnMcaHue paboThI MPOrpaMMbl IPUBEAEHO B «PYKOBOACTBO MOJIb30Ba-
Temst KoHduryparmonHo# mporpammel ModBus-Masten.
2.2.4 Bo3MoOXxHBIE HEUCIIPABHOCTU TIpeo0pa30BaTeisi U CIIOCOOBI MX YCTPAaHCHHS

npuBeJeHbI B Ta0IMIE 2.1.
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Tab6mura 2.1

Hanmenosanue HencnpasHO- Beposrnas Cnoco6
CTH, BHEILIHEE IIPOSIBIICHUE IIpU4YUHA YCTpaHEHHUs
1 2 3

1 ITpu BKJIIOUYECHUH TUTAHUS
U OTCYTCTBHH pacxoja Ha

HekadecTBeHHas uim HCBCPHAasA pac-

namka IIPOBOAOB K BUJIKE

[IpousBectu pacnaiiky npoBo-
JIOB COIJIACHO yKa3zaHusaMm 2.1.3

XXKU ne orobpakaercs HU-

OOpBIB MpoBOJA MUTAHUS

3aMeHuTh Kadelb

kakoit nuadopmaru, HART -
YCTPOMCTBA HE HAXOMAT IIpe-
oOpa3oBareiib. 3Ha4€HHE TO-
KOBOT'O BBIXOJIHOTO CHTHAJIa
HaXOJUTCs BHE [uana3oHa 4 -
20 MA. OTCYTCTBYIOT UM-

MYJIbCHI 110 UMITYJILCHOMY

BbIXO/IHOMY curHaiy.(IIpe-
oOpa3oBarteiib HE paboTaeT)

Hanpspokenue nuTaHnusi He COOTBET-
cTByeT TpeboBanusm 1.2.10

[IpoBepHUTh HCTOYHUK MUTAHUS
Y YCTAaHOBUTH HANPSDKCHHUE TTH-
TaHug coriacuo 1.2.10

2 [lpu HaTM4MKM HYJIEBOTO
3HadyeHus pacxoaa Ha JKKU u
O0TOOpaXEeHUH CUMBOJIA «A»,
10 TOKOMMITYJIbCHOMY CHT-
HaJTy HE MOCTYMAIOT UMITY-
JIbCBI, TOKOBBIN CUTHAJT YCTaHO-
Bire (3,90 + 0,05) wm (20,8 £
0,8) MA, 1o uudppoBoMy cuUT-
Haly ycrtaHoBieH ¢iar «Bos-
IyX B MPOTOYHOU YacTU»

I"a3oBBIC ITY3bIPH B JXUIKOCTU

JIMKBUIMPOBATH ra30BbBIC ITY-
3BIPH, YYECTh PEKOMEH/IAINN
npUBEICHHBIE B 2.1.2.2

3 [Ipu HaIM4YMK HYJIEBOTO
3HaueHus pacxona Ha JKKU u
oTtoOpakeHHH cumBoia «Ly»
win «H», o undposomy
CHTHAITy IepenaéTcs HyJIEBOE
3Ha4eHUE Pacxo/ia, a 3Hade-
HUS TOKOBOT'O BBIXO/IHOTO
CUTHasa ycTaHoBjeHO (3,90 +

Pacxon Beien 3a quana3zoH u3mepe-
HUA

OtperynpoBath pacxojy

0,05) umu (20,8 + 0,8) MA

46



[Tponomkenue Tabuip 2.1

1

2 IIpu HaJIMYMK HYJIEBOTO 3HA-
yeHus pacxoaa Ha XKKU u
oToOpakeHNH cUMBoJIa «Ey,
10 TOKOUMITYJIbCHOMY CHT-
HaITy HE MOCTYAIOT UM-
IyJILCBI, TOKOBBIN CUTHAJ
YCTaHOBJICH
(3,90 = 0,05) wm (20,8 = 0,8)
MA, 110 IU(HPOBOMY CUTHAITY
ycraHoBieH (aar «IIporounas
YacTh HE 3all0JTHEHA

Henonnoe 3amonHeHue
TpyOONpOBOIa )KUAKOCTHIO

MoHTax npeodpazoBatess mpo-
W3BECTH B COOTBETCTBHH C yKa-
3aHMsIMH 2.1.2

4 Ilpu HAJIMYUM HYJIEBOTO
3HayeHus pacxoqa Ha XKKU u
0TOOpaKeHHH CUMBOJIA «0»,
110 TOKOUMITYJIbCHOMY CHT-
HaJy HE MOCTYMAIOT UMITY-
JIBCBI, TOKOBBIN CUTHAN yCTa-
nosieH (3,90 + 0,05) wm
(20,8 = 0,8) MA, 110 1HIDpO-
BOMY CHTHAJTy yCTaHOBJICH
¢nar
«IIpeBsllIeH OPOT 10 TUCIIe-
pcUM», CUTHAJ PErUCTpUpY-
eMblil ocumiiorpagoM  Me-
X1y KoHTakTamu “0” (oOuruit
mpoBoA) u “3” KONOIKH (pH-
CYHOK 1.3) HOCUT XaOTHUHBIN
xapakTep (pucyHok 2.12), ne

COOTBETCTBYIOIIMI
HOMY (pucyHoK 2.13)

mraT-

Pucynok 2.12 — Xaotnu-
HBII CUTHAJI

/NN

Pucynok 2.13 — IIrat-
HBIA CHTHaI

Ionaganue NOCTOPOHHETO MpeMeTa
B IIPOTOYHYIO YacTh

JleMoHTHpOBATH IIpeoOpa3oBa-
TeJIb C TPYOOIIPOBO/IA, YAATUTH
IMOCTOPOHHUI NIPEIMET, TPOU3-
BECTH IMOBTOPHBIA MOHTaXK
npeoOpazoBarens

BricTynanue yrioTHUTEIbHBIX
MPOKJIAJIOK B TOTOK

M cKImrounTh BBICTYIIAHUE IIPO-
KJIaJ0K U TPU HEOOXOAUMOCTH
3aMEHUTh UX. BHyTpeHHee oT-
BEPCTHE MPOKJIAJIKU JTOJKHO
ObITH Ha 1,5 — 3,0 MM OoJIbIIIE,
4YeM BHYTPEHHUU THAMETP
KopIyca rpeoOpazoBarens

Pacxop npeBbllIaeT MakKCHMaIbHO
JIOITyCTUMOE 3HaUY€HHE MPH CYILIe-
CTBYIOILIEM JIaBJICHUU U TEMIIEPATYPE
B TpyOOIIPOBO/IE, UTO MPUBOJIUT
K BOSHUKHOBEHHIO KaBUTAIIHU.

[oBricuTh MaBneHue B TpyoO-
IPOBO/JIE B COOTBETCTBHH C (Op-
myzoit (1.1) unm cHU3UTH pac-
X071
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2.2.5 3BneueHne 1 yCTaHOBKA Tela O0TEKaHUS
2.2.5.1 Ilpu noBepke npeoOpazoBaTesisi TeI0 00TEKaHUS TOJIKHO ObITh N3BJICYEHO
13 IIPOTOYHOM YaCTH.
[Tpu nmoBepke nmpeodpazoBarest 6€3 JeMOHTaXa ¢ TPyOOIPOBOIa TEJI0 OOTEKAHHUSI
PEKOMEHTy€eTCsl U3BJIEKATh B CIEIYIONIEH MOCIEeI0BATEIbHOCTH
- OTKJIIOUUTH MpeoOpazoBaTeib OT BTOPUUHOTO NpUOOpa, CHATH JIABJICHUE U
CITUTh KUAKOCTH U3 TPYOOIPOBOA;
- CHSTh KOHTPOBOYHYIO ITPOBOJIOKY C IJIOMOOW M OTBEPHYTH OOJTHI, KpEMsIIIHe
TEeN0 00TEeKaHus K KOpIycy mpeodpazoBatesis. ECiii MMuibKu, CTATUBAIONINE (PJIaHIIbI,
3aTPYIHSIOT JIOCTYI K OOJITaM U NPENsTCTBYIOT U3BJICUECHHIO Tela OOTEKaHUsl, IOIyC-
KaeTcsi CHUMATh JIBe OJFDKaiIie K Tery 0OTeKaHus IIMIbKH. V3BIeds Teno o0TeKanus
13 KOpITyca B COOTBETCTBUM C IIPIIIOkeHneM H.
2.2.5.2 IIpu HEOOXOOMMOCTH 3KCIUTyaTalli TpyOONpoBO/a B MEPUO] MOBEPKU
npeoOpaszoBareis MocagoYHOe MECTO Tela OOTEKaHUs CeayeT 3arTyllIuTh 3ariTyIIKOMi
(mocraBseTcs MO OTAEIBHOMY 3aKa3y). Y CTaHOBKA M KPEIJICHUE 3ariyllIKU IPOU3BO-
JMTCS] aHAJIOTHYHO YCTaHOBKE Tenna ootekanus. [logkmodenne mpeodpazoBartesst K BTO-
PUYHBIM TTPUOOpaM C YCTAHOBIIEHHOM 3ariyIIKONH BMECTO Tejla OOTeKaHUs HE JIOMyC-
KaeTcsl.
2.2.5.3 YcraHoBKa Tena 00TeKaHHs BEJIETCSI B COOTBETCTBUM C MpHiiokeHrneM H.
2.2.5.4 TloBpexaeHre OCTPhIX KPOMOK Tejla OOTEKaHUsI, YIUIOTHUTEIBHBIX KOJIEIl
U MOCAJI0YHBIX MOBEPXHOCTEH Kopiyca He fomyckaercs. [Ipy moBpexIeHnu yIioTHU-
TENBHBIX KOJIEII CIIeyeT MPOU3BECTH UX 3aMeHy B cooTBeTcTBHH ¢ npunokenuem H. [Tpu
HOBPEXKACHUM TeNla 00TEeKaHUsl OHO 3aMEHsIETCS Ha HOBOE (3alacHoe), U1l KOTOPOro Mpo-

BOJATCA COOTBETCTBYIOIIHC OICPALIN ITOBEPKHU.
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3 TEXHUYECKOE OBCIY KUBAHHUE

3.1 CaaHHbIi B SKCIUTyaTallMIoO MpeoOpa3oBaTelib He TPEOYyeT CIEUabHOTO TEXHU-
YECKOro 00CITyKUBaHUs, KPOME MEPUOTMUECKOTO OCMOTPA € LIENBIO POBEPKU:

— coOro/IeHust yCIOBUI SKCIUTyaTalluu;

— HQJIAYUS HAIpPSHKCHUS] TTUTaHUS U COOTBETCTBUSI €r0 MapaMEeTpOB TPEOOBAHUSIM
HACTOSIIErO PyKOBOJICTBA;

— OTCYTCTBHSI BHEILIHUX ITOBPEXKICHUN.

3.2 Ilepruoar4HOCTh OCMOTPA 3aBUCUT OT YCJIOBHUM SKCIUTyaTallud U OMPENEISIETCS
MPEINPUATUEM, BETYIIMM TEXHUYECKOE OOCITYKMBAHUE y3J1a Y4€Ta, IO COTJIaCOBAaHUIO C
AKCIUTYaTUPYIOIIEH OPraHU3alECH.

3.3 Oco0oe BHUMaHKUE HEOOXOAUMO YAETSATh KOHTPOIIO TEXHOJOTHUECKUX MapaMeT-
POB, B YaCTHOCTH, IaBJICHUS KUIKOCTU B TPYOOIPOBOJE, U HE IOITYCKATh PEKUMOB IKCILTY-
aTaluu, CIOCOOCTBYIOIIMX BO3SHUKHOBEHHUIO KaBUTAIIUH, T.€. 00PA30BAHUIO B KUIKOCTH T10-
JIOCTEM, 3aMOJIHEHHBIX Ta30M, MTAPOM WJIM UX cMechio. KaBUTalmoHHbBIE My3bIPbKH 00pazy-
FOTCS IIPU TaKUX YCIOBUSIX, KOT/IA IABJICHHUE KUJIKOCTH CTAHOBUTCS HI>KE HEKOTOPOTO KPH-
THUYECKOTO 3HaueHUus Py, (B peanbHOM XUAKOCTH Py, IpUOIM3UTENBHO PAaBHO JTaBICHUIO
HACBIIIEHHBIX TTAPOB ATOM JKUJIKOCTH MPH JAHHOU TeMIiepaType — npuioxkenue [).

3.4 HecoOmoieHue yCcIoBUi SKCILTyaTallui MOKET MPUBECTU K OTKazy mnpeoldpazo-
BaTEJISI WJIM MPEBBIIICHUIO JIOITYCTUMOTO 3HAYEHHUSI TOTPEIIHOCTH U3MEPEHU.

3.5 B cnyuae oTkaza npeoOpa3oBarensi U HEBO3MOKHOCTH YCTPaHEHUs] HEUCIIPABHO-
CTH Ha MECTe KCILTyaTalluy mpeoOpa3oBaTesib HEOOXO0IMMO IEMOHTUPOBATH COTJIACHO YKa-
3aHUSIM HACTOSIIIIETO PYKOBOJICTBA, 4 HA €M0 MECTO YCTAHOBHUTH TEXHOJOTUYECKYIO BCTABKY
COOTBETCTBYIOIIETO pa3Mepa (3CKU3 TEXHOJIOTUYECKON BCTaBKU MPUBEACH B MPUIIOKEHUU

K), nocraBisiemyto no oTenbHOMY 3aKa3zy.
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4 IIOBEPKA

Hacrosimuii pa3aen ycraHaBiIMBaeT METOAMKY [TOBEPKU MPE0OPa30BaTENS.

[lepBr4HOI MOBEpKE MOABEPTaIOTCs MPE0OPa30BaTENH MPH BBITYCKE U3 TPOU3BO/I-
CTBA, TI0CJIE PEMOHTA.

[TpeoOpazoBareny, HaXOIAIIMECS B SKCIUTyaTalldH, MOJBEPraloTCs MEPHOANYE-
cKkoii moBepke. IHTepBan Mexay noBepkamu — 4 roa.

IIpumeuyanue - BHeouepenHas oBepKa IIPOBOJIUTCS B IIPOLIECCE IKCILTya-
TaIUH, €CJIM He0OXOIUMO yIOCTOBEPUTHCS B UCIIPABHOCTHU MpeoOpa3oBaTeis, MpH Mo-
BPEXKJICHUM INIOMO WIM yTpaTe JOKYMEHTOB, OJTBEPKIAIOLINX MTPOXOKACHUE OUe-
PEIHOU MOBEPKH.

4.1 Onepauuu NoBepKU

Oneparun 1 00beM MOBEPKU MpUBEACHBI B Tabmuiie 4.1.

Tabmuma 4.1
HarmMeHoBaHue orepaiuu Homep mnyHkra
METOJMKH TTOBEPKH
Buemnuit ocMotp 451.1
OnpoboBanue 4512
[IpoBepka nACHTU(PUKALMOHHBIX JaHHbIX [10 45.1.3
OmnpeneneHre MOTPEITHOCTH U3MEPECHHS IMH- 452455
TAIlMOHHBIM METOIOM
Omnpenenenue MOTPELIHOCTH H3MEPEHHUS C 110- 456
MOIIIBIO TTOBEPOYHOUN YCTaHOBKH

[Ipumeuanus

1 UmuTarmonnast moepka 1o 4.5.2 u 4.5.3 B3auMo3aMeHsiemMasi C TIOBEpPKOM Ha pac-
XOZIOMEPHOM CTeHie 1o 4.5.6.1.

2 IloBepka o 4.5.4 B3anmo3amensiemas ¢ 4.5.6.2.

3 TloBepky mpeoOpa3zoBartenst mo meroaukam 4.5.4, 4.5.5 mpoBOAUTH TOJBKO TIPU
HAJIMYUU COOTBETCTBYIOIIMX BBIXOHBIX CUTHAJIOB.

4 JlomyckaeTcsi, MOBEpKy IpeoOpa3oBaTeneil ¢ HECKOJIBKUMH BBIXOJHBIMU CHUTHA-
JIaMH, COOTBETCTBYIOIIUMU OJTHOM M TOM e NU3MEPSEMO BETMUNHE, TPOU3BOIUTH IO OJ1-
HOMY M3 3THUX CUTHAJIOB, €CJIM MHOE HE MPEAYCMOTPEHO TEXHUYECKON TOKyMEHTAlIUEN Ha

npeoOpa3oBaTeb.

(M3menennas pepaxkuus, M3m. Nel)
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4.2 CpeacrBa noBepku

HpI/I IMPOBCACHNH ITOBCPKH OOJDKHBI OBITh MCIOJIE30BAHBI cilacayromue CpecacTtsa u3-

MEPEHUH B BCIIOMOTaTeIbHOE 000pyI0BaHNE coriacHo Tabmmie 4.2

Tabmmra 4.2

HaunmenoBanue U Tum 000pyA0BaHUS

TexHuyecKkue XapakTepUCTUKU

MynbsTaMeTp 1udpoBoii Tumna 34450A

Jlnana3oH u3MepeHus HanpsHKEHHsI TOCTOSHHOTO
Toka oT 0 1o 10 B, norpeniHocts u3mepeHus
HanpsbkeHus noctosHHoro Toka 0,015 % UB +
0,005 % BIIN

[Tpubop xomOounuposanusiii ACK-4106

Jlnana3oH 3HaYeHUI YacTOThI TEHEPUPYEMBIX CHT-
HanoB ot 0,1 'y 1o 10 MI', morpemHocTs ycra-
HOBKH 4acToThl 0,05 %

Cuerynk nmmysscos CHU8

[Ipenen gomyckaeMoi MOrpelHOCTH H3MEPEHUN
KoJIn4yecTBa UMITyJibcoB rpu K=1, +1 enunuina
MUJIAJIIIIETO pa3psiia

Yacroromep 371eKTpOHHO-CUETHBIN Thma Y3-87

Jwnamnazon u3mepenus rneproaa ot 1 Mxc 10 10%¢c,
OTHOCHUTEJIbHAS MTOTPEITHOCTh U3MEPEHUS TIeprojia
He 6omee +0,03 %

Hcrounuk nuranus 55-48

JlnanazoH Hanps>KEHUH MOCTOSHHOTO TOKA OT 2 J10
42B

Nmurarop pacxona "Merpan-5501P"

JIrana3oH 3Ha4eHNH [1EpUO/A BBIXOIHOIO CUTHAJIA OT
2,429 no 4394,000 Mc, oTHOCHTEIbHAS TIOTPEIIHOCTh
(hopMupoBaHUs 1 U3MEpeHus Tieproaa He 6oree +0, 1
%

YcTaHOBKa MMOBEPOYHAs pacXo0MEPOB-CUCT-
uyukoB Boabl KITY-400-UM-10

Juanazon 3ananus pacxoos ot 0,03 10
400,0 M*/4, HOTPEITHOCTh H3MEPEHHs 00BEMA He
oonee +0,3 %

Mepa 1eKTpHUIeCcKOro CONPOTUBIEHHS OHO-
saaynad tiurra MC 3050M

HomunnansHoe 3Hauenue conporusienus 500 Om,
Kiacc Toudocta 0,002

MuxkpomeTtpsl peruaknsie 0-25 u 25-50

[TorpemHoCTh U3MEPEHUS THHEHHBIX Pa3MEPOB
He 6oitee £0,002 MM

[Tpeobpazosarens unrepgeiicos USB/RS485
ADAM-4561

ITporpamma HART-Master

Ioxneprxka pynkuuit Merpan-30011P

I[Tporpamma Modbus-Master

Ioxnepxka pynkuuit Metpan-300ITP

[TepcoHalTbHBINA KOMIIBIOTED, ONEPALIMOHHAS CHU-
crema Windows-2000\XP u Bbiiiie

Hammumne USB —mopra

HART-monem Metpan-682

Cexynaomep CTII-1

Juanaszon nu3mepenus ot 0,5 ¢ 1o 1 4, norpem-
HOCTh n3MepeHus He 6oinee +0,1 ¢

['urpometp ncuxpomerpuueckuit BUT-2

Juamazon u3mepenus Biaaxkuoctu ot 20 % 1o
90 %, oTHOCHUTENBHAS TIOTPELLTHOCTD U3MEPEHUS
BIIKHOCTH He Oosee +5 %

Testo 622

JuanazoH u3Mepenus temmneparypsl ot -10 °C no
+60 °C. INorpemnocts usmepenuit +0,4 °C.
Jlnana3oH u3MepeHust aTMOCPEPHOro JaBIeHUS OT
300 o 1200 rIla, mpenen nomyckaeMoi OCHOB-
HOW norpentHocTH £5 rlla
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JlomyckaeTcsi MpUMEHEHUE IPYTUX CPEACTB U3MEPEHUM C aHAIOTMYHBIMU MET-
POJIOTHUECKUMU XapaKTePUCTUKAMHU.

[TpumensieMblie cpencTBa U3MEPEHUS JOJIKHBI OBITh TIOBEPEHBI, & ITAIIOHBI €/T1-
HUI[ BEJIMYUH — aTTECTOBAHBI.

[Tpu ompeneneHny NOTPEUTHOCTH MPEOOPA30BATENS [0 METOIUKAM, IPUBEICH-
HbIM B 4.5.3.1, 4.5.4.1 umutaTop pacxona "Metrpan-5501P" ne tpebyercs. [Ipu onpe-
JIeNIEHUH TIOTPENIHOCTH TpeoOpa3oBaresisi MO METOJIMKaM, MpuBeleHHbIM B 4.5.3.2,
4.5.4.2 yacTOTOMEp U T€HEPATOP CUTHAJIOB HE TPEOYIOTCS.

BonsT™meTp 1 Mepa conpoTHUBIIEHUS (IOMYCKAETCsl UCIOJIb30BAaTh Mara3uH co-
IIPOTUBIICHU) UCTIOIB3YIOTCS TOJIBKO TPH MOBEPKE IpeoOdpa3zoBaTeisl pacxojia, uMe-
IOIIIETO TOKOBBIN BBIXOJHOM CUTHAJ; CEKYHIOMEP UCTOJB3YETCsl TOJIBKO MPU MOBEPKE
npeoOpazoBaTes pacxojia, UMEIOIIEro HHAUKATOp 1/ miu 1udpoBoit uuTepdeic; nep-
coHaJIbHBIM KoMIbtoTep, HART-Monem, nmpeoOpazoBarenb HHTEPPENCOB UCIOTB3YIOTCS
TOJILKO TIPU MTOBEPKE MpeoOdpazoBaTesisi pacxoja, UMEIIero nudpoBoit uHTEpQekc.

[IponmBHas ycTaHOBKA UCIIOIB3YETCS TOJIBKO MPHU TOBEPKE 110 4.5.6.

(M3menenHnas pexakuus, U3m. Nel)

4.3 TpeGoBanusi 1o 0€30NMACHOCTH

4.3.1 K npoBeieHNI0 MOBEPKH AOIMYCKAKOTCS JIULA, U3YYUBIINE HACTOAILINN pa3aes
Y DKCIUTyaTallMOHHYIO JIOKYMEHTAIMIO Ha MPeo0pa3oBaTelb U MPOIIEANINE HHCTPYKTAXK
110 TEXHUKE 0€30MaCHOCTH.

[Tpu npoBeieHuM NOBEPKHU COOMIOAATH MEPHI OE30MMaCHOCTH, YKa3aHHBIE B pa3ieie
2 HACTOSAILETO JJOKYMEHTA.

4.4 YcnoBusi NOBEPKH M MOATOTOBKA K HeH

4.4.1 Bce ucnibITaHus, KpOME OTOBOPEHHBIX 0CO00, MPOBOASTCS MPH CIEAYIOIINX
YCIIOBHSIX:

- TeMIIepaTypa OKpy»karorero Bo3ayxa (25+10) °C;

- OTHOCHUTEJIbHAS BIAYKHOCTH BO3yxa He 6omee 80 %o;

- armocepHoe nasienue ot 84,0 1o 106,7 xIla (ot 630 g0 800 MM pT. CT.).

[pumeuanne — Pabodeit >KUIKOCTBIO TIPH MPOBEICHUH OTIEPAITHiA TIOBEPKH SIBIISICTCS:
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- BOJA — IIPU IIEPBUYHO MMOBEPKE;
- pabouas cpena o 1.2.1 — npu nepuoUIECKOM MoBepKe.
4.4.2 Tlepen npoBeieHUEM MMOBEPKU HEOOXOAUMO MPOBECTH CIIETYIOIINE TOITOTO-
BUTEJIbHBIE PA0OTHI:
- TIPOBEPUTH HAJIMYME JICHCTBYIOIINX CBUICTEIILCTB O MOBEPKE CPEICTB U3MEPE-
HUI U CBUJIETEIBCTB 00 aTTECTAI[MK 3TAJIOHOB, UCIIOIb3yEMbIX MPU TTOBEPKE MPeoOpa3o-
BaTeJICH;
- IPOBEPUTH HAJTMYKE B TACTIOPTE HEOOXOANMBIX 3aMKMCE, OIUCEN U yI0CTOBE-
PAIOLIMX TIEYATEN.

(M3menennas pexakmus, M3m. Nel)

4.5 IlpoBeneHue nNoBepku U 00pad0TKa pe3yJIbTATOB U3MePeHU I

4.5.1 BHenHuii 0cMOTp, ONpoOOBaHKE, MPOBEPKA UICHTU(DUKAIIMOHHBIX TAHHBIX
I10.

4.5.1.1 BHeuHuit ocMOTp

[Tpu BHEIITHEM OCMOTPE JTOJHKHO OBITh YCTaHOBJICHO:

- COOTBETCTBHE MApKHUPOBKH (0003HAUEHHUE U 3aBOJICKOI HOMED) IKCILTyaTallMOH-
HOM TJOKyMEHTaluu (Macropry);

- OTCYTCTBHE MEXaHUYECKHUX MTOBPESKICHUN (BMATHH, TPEITUH U IPYTHUX TTOBPE-
KICHUH ), PEMATCTBYIONIUX TPUMEHEHHUIO Tpeo0pa3oBaTess WIA MPOBEACHHUIO TIO-
BEPKU;

4.5.1.2 OnpoGoBanue

4.5.1.2.1 Ilpu onpoOoBaHUH MPOBEPSIOT PAOOTOCTIOCOOHOCTD IPEOOpa30BaATEIIsS

OmnpoOoBaHre AOMYCKAETCS COBMEIIATH C OMPEICICHUEM MOTPEITHOCTH U3Me-
peHusI.

4.5.1.2.2 OnpoboBanue mpeodpazoBaTes Ha MPOJIUBHONU YCTAaHOBKE

N3mMeHsis 3HaUEeHUE pacxojia Ha TPOJIMBHOM yCTaHOBKE, YOEXKIAIOTCS B COOTBET-
CTBHH TIOKa3aHHI TTPeoOpa3oBaTeisi yCTaHOBICHHOMY PacXoy.

4.5.1.2.3 OnpoboBanue mpeodpazoBaTesi UIMUTAIMOHHBIM METOJIOM

Cobupaercsi cxema B COOTBETCTBUM C prucyHKoM I1.1.
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C reHepaTtopa MoJaeTcss UMUTUPYIOIIMN CUTHAJ Ha MpeoOpa3oBaTenb. YOexa-
I0TCSl B COOTBETCTBUU [TOKa3aHUM MPeoOpa3oBaTesisi yCTaHOBJIEHHOMY PacXoy.

4.5.1.2.4 Pe3ynbTaThl ONpoOOBAHUS CUUTAIOTCS TOJIOKUTEILHBIMH, €CIIM HE BO3-
HHUKJIO HEHITATHBIX CUTyalMi, IOKa3aHUs IpeoOpazoBarelis yCTaHaBIUBAKOTCA Ha «0»
IIPU OTCYTCTBHH Pacxo/a, Npy yBEIWYEHUH (YMEHBUICHUHN) 33J]aBaeMbIX 3HAYEHHI pac-
XOJ1a MOKa3aHus Mpeo0pazoBaTessl yBEIUUMBAOTCS (YMEHBIIAOTCS).

4.5.1.3 [IpoBepka uaeHTU(GUKAIMOHHBIX JaHHbIX [10

4.5.1.3.1 B kauectBe unentudukaropa [10 npumeHstoT HOMEp Bepcuu (MACHTH-
(bUKaIMOHHBIM HOMEP) MPOTPAMMHOTO 00ECTICUEHUSI.

Meronuka 3akiarodaercs B mpoBepke Homepa Bepcuu [10 npeobpazoBarens ¢ 1mo-
motbio JKKU nmm no HART/Modbus npotokoity (py Hamu4um).

[Iprmeuanus

1 lns mpeoOpa3oBaTesieil ¢ UMITYIbCHBIM BBIXOAHBIM CUTHAJIOM CUMTBHIBAHUE BEP-
cuu [10 nocrymHo Tonbko npu Hamunuy JKKH.

2 Homepa Bepcun [10 moskeT cuntbiBaThes B hopmate X. X mudo XX.

4.5.1.3.2 IlpeoOpa3zoBareiib CUUTAECTCS MPOLLIEAIIUM IIPOBEPKY C MOJIOKUTEITBHBIM
pe3ynbraToM, eciu uaeHTudukarop [10 cooTBeTCTBYET JaHHBIM, YKa3aHHBIM B OMKCa-
HUU TUIIA Ha IpeoOpa3oBaTeb.

4.5.2 Onpenenenre OTKIOHEHUS XapaKTepHOTo pa3Mepa Tejia 00TEKaHUs OT HOMU-
HAJIbHOT'O 3HAYECHHUS

45.2.1 V3Bneus Ten0 OOTEKaHUS U3 TIPOTOYHOM YacTH TpeoOpa3oBaTes.

[ToBpesxeHre OCTphIX KPOMOK Tejla 00TeKaHusl, YIUIOTHUTEIbHBIX KOJIEll U Ioca-
JIOYHBIX ITOBEPXHOCTEN KOPITyca HE JOITyCKAeTCs.

[Tpu noBpexaeHnn Tesa O0TEeKaHUs WK YIIOTHUTEIBHBIX KOJIEL] IPOU3BECTH UX
3aME€HY B COOTBETCTBUHU C 2.2.5.

[Ipumeuanue - Tena oOTekaHUs SIBISIOTCS B3aUMO3aMEHSEMBIMH U MOTYT
UCMOJIb30BAThCS € JIIOOBIM MpeodpazoBaTenieM pacxoia gaHHoro Jly.

J11s1 HOBOTO Tej1a 00TEeKaHUsl MPOU3BOAATCS OMEepalii MOBEPKU B COOTBETCTBUH C

HaCTOAIIUM pa3gcjIOM.
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4.5.2.2 TIpou3sBecT MUKPOMETPOM U3MEPEHHS XapaKTEPHOTO pa3Mepa Tejia 0oTe-
kaHus d, T.e. OOJIBIIIEl CTOPOHBI TPAIEIMH, KOTOpast 00pa3yeTcs B CEUECHHH Tejla 00TeKa-
Hus (pucyHOK 1.1), B Tpex Mectax (1o kpasu Tena di, do u B ero cepeaune ds). Onpete-

JIMTh CPETHUN pe3ysIbTaT U3MepeHuil 1o popmyiie:

_d,+d,+d,
3

d (4.1)

N3mepenns nNpoBOIUTH C IOTPEIHOCTBIO HE Xyxe + 0,1 %, a BeluMCIeHue Beau-
4rHbI d IPOBOJUTH 10 YETBHIPEX 3HAYAILUX LIUPP.

Beruncnuts IMOrpCIIHOCTD U3TOTOBJICHUSA XapaKTCPHOI'O pa3McCpa TCila 0OTEeKaHMS:

5 _d-d

*.1009%, (4.2)

H

rze dy - HOMMHAJIBHBIN pa3mep, pUBEIECHHBIN B Tadmuue 1.3.

[Ipumeuvanue - Jlomyckaercs Mpu MEpBUYHON MOBEPKE MCMOIb30BATH pe-
3yJbTaThl U3MEPEHHS Tela OOTEKaHHs B MPOLECCE €ro M3roTOBIEHUS. B 3ToM ciyuae
JIOJDKEH OBITh TIPEIBSIBIICH IOKYMEHT, YIOCTOBEPSIFOIINN Pe3yIbTaThl 3TUX N3MEPCHHA.

PesynbraT npusHaeTcs MoJI0KUTEBHBIM, €CJIM TTOTPENTHOCTh O HAXOAUTCS B TIpe-
nenax * 0,3 %.

4.5.2 3 Tlocre npoBeneHnst IBMEPEHHH Teso 00TEKaHKsI YCTAHOBUTH B IPOTOUHYO YaCTb.

4.5.2.4 KonTpeHue Tena 00TeKaHMsI

4.5.2.5 Tlocne 3aTsikKUA OOJITOB, KPETISIIIIUX TEJIO OOTEKaHMsI, TPOU3BECTH UX KOH-
TPEHHE CTAIbHOM MPoBOJIOKOU quameTrpom 0,5 - 0,8 MM.

4.5.3 Onpenenenrie OCHOBHOM OTHOCUTEILHOM MOTPEIIHOCTH U3MEpEHHst 00beMa 110
MMITYJIbCHBIM CHTHAJIAM.

OmnpezeneHrie OCHOBHOW OTHOCHUTEBHOM MOTPEITHOCTH U3MEPEHHsI 00beMa 0 UM-
MYJIbCHBIM CUTHAJIAM [IPOBOJIUTH 110 METO/IMKaM, puBeieHHbIM B 4.5.3.1 nm 4.5.3.2.

4.5.3.1 OnpeneneHrie OCHOBHOW OTHOCUTENILHOM MOTPEUTHOCTH U3MEPEHUs 00b-
eMa 1o UMITYJILCHBIM CUTHAJIaM C 33J[aHiEeM UMHUTHUPYIOIIETO CUTHAJIA TeHEPATOPOM CHUT-

HAJIOB IIPOBOJIUTH B CJICIYIOIIEM MOPSIIKE:
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1) 3amonHUTh MPOTOYHYIO YaCTh MpeoOpazoBarenst paboueil KuakocTbro. Ku-
KOCTb B IPOTOYHOM YacTH J0JKHA ObITh HETOABIKHA;
[Ipumevanue - [Ipu moBepke mpeodOpazoBaTess 6€3 JEMOHTaXa C TPyOOmpo-
BO/J1a MIEPEKPHITH TPYOOIPOBO/I IOCIIE MpeoOpa3oBaTelis, MEPEKPHITh TPYOOIPOBO/I IIEpE
npeoOpazoBaresneM, )KUIKOCTh U3 IEPEKPHITOrO yyacTKa He ciuBaTh. [Ipu nmoBepke npe-
oOpa3oBare’isi, He YCTaHOBJIEHHOT'O Ha TPYOONPOBO/I, 3arIylIUTh IPOTOYHYIO YaCTh C O/I-
HOW CTOPOHBI U 3aIOJIHUTH €€ BOJIOM.
2) cobpath cxemy B cOoTBeTCTBUU C pucyHKOM [1.1. PekomenayeMoe 3HaueHue co-
npotusieHus Harpy3ku (1000 £ 10) Owm;
3) nopath HanpspkeHue 24 + 2 B oT uCTOYHMKA TUTaHUS C TAPAMETPAMHU COTJIACHO
1.2.10.1;
4) nmogath ¢ reHepaTopa Ha MpeoOpa3oBaTelb UMUTUPYIOMIMM CUTHA - MEaHp,
HarpspkeHueM oT S 110 7 B. YcTaHOBUTH 4acTOTy TeHEpaTopa:
fnax=Ko-Qmax/ K, (4.3)
rae K — koadduimenT, BBIOUpaeMblii cormacHo Tadmme 1.3;
ko - Koo pumment pasusiii ot 0,95 10 1,00;
Qmax — MAKCUMAITBHBIA pacxo/ coraacHo Tadmmie 1.1.
Bce pacdeTsl mpou3BOAUTE /10 YETHIPEX 3HAYAIIMX U DP;
[Tpumeuanrie — B 3aBucMMOCTH OT Tuma reHeparopa JOIMyCKAaeTCsl yCTaHABJIMBATH Iie-
PHO/I, BEIUMCIICHHBIN KaK BEJIMYNHA, 0OpaTHAs YacTOTe.
5)  He MeHss 9acTOTy fmax, IO YaCTOTOMEPY OINPEICIUTh MEPUOJ CIICAOBAHMS
BBIXOJIHBIX UMITYJIbCOB 77
6) oIpenenuTh TEPUON CIICIOBAHUS BBIXOJHBIX WMITYJILCOB Ty UIS 9acTOTHI
fmin, ['11, BEIYHCIIIEMOI IO (hopMyJIe:
fmin= KaQmin / K, (44)
re Qmin — MUHUMAJIBHBIN pacxoj corsiacHo Tabmuie 1.1;
ks - koo pumment pasubiii ot 1,00 mo 1,05;
7) ompenenuTh MEePUO] CICOBAHNS BBIXOAHBIX MMITYJIBCOB Ty IS OHOM Ya-
CTOTBI, PacIoJIOKEHHOM B AMAIa30He YacTOT OT fmin 10 frax;
8) mo pe3ynbpTaTaM U3MEPEHH NEepro/ia OMPEIENIUTh MOTPEITHOCTh U3MEPEHHUS
o0BeMa IpH BCEX UMUTHUPYEMBIX pacxopaax 1o gopmyse (4.5):
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ov=100%: (T — Tp)/Tp, (4.5)
riae Ty —3HadeHue nepuoa clieJOBaHUs BEIXOHBIX UMITYJIbCOB, ITOJYYEHHOE ITPHU UCTIbI-
TaHUsX, C;
T, — pacueTHOE 3HaUEHHNE NIEPUOJA CIICAOBAHNS BBIXOAHBIX UMITYJIbCOB, C.
Bemnuuna T, onpenensercs no ¢popmyiie:
T,=3600-C/Q, (4.6)
rae C - ieHa uMItysbca coriacHo 1.2.5.3, M>/HIMIT;

Q - IMHUTHPYEMBIIi PacXol, M>/d, BBIYUCIIAEMEIH 110 opMyJIe:

Q=k, 4.7)
rae K - koaddunmenT, BeIoupaeMbiii coriiacHo Tadmre 1.3;

f — wactora umuTanmonHoro curHana, I'.

Pe3ynbTaT npr3HaeTCs MOJ0KUTENbHBIM, €CJIH OIPEIIHOCTD Oy HA BCEX UCTIBITA-
TENBHBIX PeXUMax HaxoauTcs B npenenax 0,3 %.

4.5.3.2 OnpeneneHrie OCHOBHOW OTHOCHUTENBHOM MOTPEIIHOCTH U3MEPEHHS 00b-
eMa I10 UMITYJIbCHBIM CUTHAJIaM C 33JJaHHEM UMUTHPYIOIIETO CUTHAIA KMUTATOPOM pac-
xoqa Metpan-5501P npoBoauTh B CIEAYIONIEH OCIEA0BATEIbHOCTH:

1) npousBectu onepanuu 1o 4.5.3.1 nepeuncienuto 1);

2) NOJKITIOYMTH UIMUTATOP pacxo/ia ¢ MOMOLIBIO IEPEXOTHUKA B PA3pbIB JIMHUM CBS3U
npeoOpa3oBaTesis U MOAXOIIEro K HeMy kadesnst. CoeIMHUTB BHIBOJI pa3beMa IEPeX0THUKA
¢ kieMmoit "3emits" mpeoOpaszoBaresns B COOTBETCTBUU ¢ pucyHkoM [1.2 mpusnoxxenus I1.
[Topate Hanpskenue 18 £2 B oT ucTouHMKA NUTaHUs ¢ Tapamerpamu coryiacHo 1.2.10.1;

3) npy OMOIIM KJIaBUILIN @ YCTaHOBHUTH TUN BbIXO/IHOTO curHana OIITO;

4) pu MOMOIIM KJIaBUIII g | YCTaHOBUTH 3HAUYEHUE AUAMETPA
yCIIOBHOTO Tipoxoja Jly u pacyeTHOE 3HaYeHUE NEPHOA BEIXOAHOTO CUTHAJIA UMUATATOPA
T, cOOTBETCTBYIOIIEE MUHUMAIIBHOMY PacXo/ly, YKa3aHHOMY B IIEPBOM CTPOKE TAOJINIIbI
4.3 nnst JTaHHOTO 3HAa4YeHHs auamerpa ycioBHoro mpoxoda [y. Ha unnukarope nomxHa

0T0o0pa3uThcs nHGOPMAITHS B COOTBETCTBUU C PUCYHKOM 4.1;
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3a/1aBaeM0e 3HA4YC€HUEC riepuoaa

CIIeZIOBAHMS UMITYJILCOB UMHTaTOpa Tp PasmepHocTs

r 5 N \
19[4, [3] [m]e

013 |2 on|T|0

H_/' .
~

My npeoGpasosares Tun curnana

Pucynok 4.1
5) u3MepuTh EPHOJ] BRIXOAHOTO CUTHAJIA MpeoOpazoBatenis Ty, TS 4eTo HaXaThb
KJIaBHIITY U JIOKJIAThCsl TIOSIBJICHUS HA HIDKHEH CTPOKE MHIUKATOpa 3HAYCHUS

HU3MCPCHHOI'O IICPpHOJa C YKa3aHUCM PA3MCPHOCTH B COOTBCTCTBUHU C pPUCYHKOM 42,

3agaBacMoe 3HAUCHUE epuoa cieaoBa-

HUSI UIMITYJIbCOB umuraropa Tp PasmepHocTh
A A
': N
11914, |3 M|C
1(414]010 M|cC
N J )
Y
H3MepeHHOE 3HAUEHHE TIEPHO/IA ClIe- PasmepHocTsb

JIOBAHUS BBIXOAHBIX UMITYJIBCOB IIPE-

oOpazoBarers

Pucynok 4.2

6) rmocsen0BaTeNIbHO YCTaHABIMBAs P MOMOIIHN KJIABHUIII I/I
BCE PACUYECTHBIC 3HAYCHUS TIEPHOJIA BEIXOAHOTO CUTHAIA UMUTATOpa T, U3BMEPUTB CO-
OTBETCTBYIOIIIME UM TEPHOAbI BHIXOJHOTO CUrHajia rpeoOpaszoBatenst Ty, Ui JaH-
HOro 3HavueHus /ly.

Jlomyckaercst MpOBOAUTL U3MEPEHMS LISl TPEX 3HAUYEHU I NTEPHOA BBIXOIHOT'O CUT-
Hasia umutatopa Tp, cpeau KOTOphIX 00s3aTeNTbHO TOKHBI IPUCYTCTBOBATH MUHUMAITb-
HOE ¥ MAKCUMAaJIbHOE 3HaueHus Tp U1 faHHOoro 3HayeHus Jly.

4.5.3.2.1 Pe3ynpTaThl IOBEPKUA MPU3HAIOTCS TOJOKUTEIBHBIMU, €CIIU U3ME-
PEHHBIE 3HAYEHHUS I1EPUOJIA BBIXOIHOTO CUTHANA T; U1 KAKIOT0 U3 UMUTHPYEMBIX

pacxojioB Jiexxar B nipeAesax OT Teyx min 10 Trux max COTIIacHO TabmmIe 4.3
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Tabmmia 4.3

Hwnametp ycnos- PacuerHoe 3Haue- | PacueTHoe 3Ha4YeHME MIEpHO/Ia BbI-
Horo rmpoxona npe- | Pacxon Q, | Hue nmepumona cie- XOIHBIX UMITYJIBCOB Tpix, €
obpazosarenst [y, M/q JIOBaHUS UMITYJTh-
MM COB Tp, MC Tsex min T Box max
1 2 3 4 &)
0,1800 133,200 19940,000 20060,000
0,3000 79,930 11964,000 12036,000
o5 2,3000 10,420 1561,000 1570,000
4,5000 5,328 797,600 802,400
6,6000 3,633 543,800 547,100
9,0000 2,664 398,800 401,200
0,2500 194,300 14357,000 14443,000
0,5000 97,180 7178,000 7222,000
39 5,0000 9,718 717,800 722,200
10,0000 4,859 358,900 361,100
15,0000 3,239 239,300 240,700
20,0000 2,429 179,500 180,500
0,4045 497,200 8874,000 8927,000
1,0110 198,900 3550,000 3571,000
50 12,1400 16,570 295,700 297,500
25,2800 7,956 141,900 142,900
36,3900 5,525 98,610 99,200
50,5500 3,978 70,990 71,430
1,0000 840,800 3589,000 3611,000
2,0000 420,400 1795,000 1805,000
30 35,0000 24,020 102,500 103,200
68,0000 12,360 52,780 53,100
95,0000 8,850 37,780 38,010
120,0000 7,006 29,910 30,090
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[Tponomkenue Tabmuib 4.3

1 2 3 4 5
1,5000 1064,000 2393,000 2407,000
3,2000 499,000 1122,000 1128,000
100 50,0000 31,930 71,780 72,220
100,0000 15,960 35,890 36,110
150,0000 10,640 23,930 24,070
200,0000 7,984 17,950 18,050
5,0000 1067,000 717,800 722,200
6,5000 820,500 552,200 555,500
150 100,0000 53,330 35,890 36,110
200,0000 26,660 17,950 18,050
300,0000 17,770 11,960 12,040
400,0000 13,330 8,973 9,027
6,0000 2070,000 598,200 601,800
12,0000 1035,000 299,100 300,900
200 185,0000 67,160 19,400 19,520
350,0000 35,490 10,250 10,320
500,0000 24,840 7,178 7,222
700,0000 17,740 5,127 5,158
12,0000 4159,000 299,100 300,900
33,0000 1513,000 108,800 109,400
250 300,0000 166,400 11,960 12,040
600,0000 83,190 5,982 6,018
1000,0000 49,910 3,589 3,611
1400,0000 35,650 2,564 2,579
18,0000 4394,000 199,400 200,600
48,0000 1648,000 74,780 75,230
500,0000 158,200 7,178 7,223
300 1000,0000 79,100 3,589 3,611
1500,0000 52,730 2,393 2,407
2000,0000 39,550 1,795 1,805

[IpuMedanue — 3HaUYCHUS TIEPUOJIOB BBIXOJAHOTO CUTHANA Tyyx MPUBEACHBI JIJIS

pubopoB ¢ neHo umiynsca C=1 m*/umn. {1 npubopoB ¢ MHOM LIEHOM MMITYIbCa

TaOMMIHbIC 3HAYCHUS T gpx min U Trpx max CIIEAYET YMHOXKATh HA KO (DUITMEHT, paBHBIM

OTHOIICHUIO (PAKTUYECKOM LIEHBI MMITYJIECa K [IEHE MMITYJIECa, PaBHOM 1 M3/um.
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4.5.4 Ormpenenenrue OCHOBHOM MOTPEUIHOCTH M3MEPEHHs pacxoja Mo TOKO-
BOMY CUTHAITY

OnpeneneHre OCHOBHOM MOTPEIIHOCTA M3MEPEHHS Pacxo/ia 0 TOKOBOMY CHUTHAITY
MPOBOJIUTH 110 METOIMKAM, U3JI0’KEeHHBIM B 4.5.4.1 wm 4.5.4.2.

4.5.4.1 OnpeneneHue OCHOBHOM MOTPEIIHOCTH U3MEPEHUsSI PAcX0jia 0 TOKOBOMY
CUTHAITY C 33/IaHUEM UMUTHPYIOIIETO CUTHAJIA TEHEPATOPOM CUTHAJIOB ITPOBOJIUTH B CIICITY-
IOIIEH MOCIIeI0BATEILHOCTH:

1) npousBectu onepaiuu corsacHo 4.5.3.1 nepeuncnenusim 1), 3) coOpaB cxeMy B
cooTBeTCTBUU ¢ pucyHkoM [1.3. PekoMenayeMoe 3Hau€HUE COMPOTUBIICHUS HArpy3KU
(500,0 £ 0,5) Owm;

BHUMAHMUE: UCITBITAHUE ITPOBOJUTH TP TEMIIEPATYPE
(20 = 3) °C! IOITYCKAETCHA IMTPOBOAUTH UCIIBITAHMA TTPU TEMITEPATYPE
OTJIMYHOM OT (20 + 3) °C, [TP1 3TOM HEOBXOJMMO YUUTHIBATH 1.2.9.3.

2) nmojaTh C TeHepaTopa Ha MpeoOpa3oBaTeh UMUTUPYIOIIUNA CUTHAI - MEaHJIP
HarnpsokeHreM ot 5 10 7 B. YeraHoBUTE yacToTy reHeparopa frax, onpenensemyto mo dop-
Mmyie (4.3), ipu 3ToM BMeCTO Qmax Micionb3oBaTh Qprrr. He Mensis wactoty f, o BosibT-
METPY OMpPEeIUTh HanpspkeHue U, Ha CONPOTUBICHNUN HATrPy3KH (C MOTPEIIHOCTHIO HE
oonee + 0,1 %);

3) TpoBeCTH OMepary COTIacHO MEePEUUCIICHHIO 2) Uit 4acToThl frin, onpenernse-
Mol 1o hopmyite (4.4), ipu 3ToM BMECTO Qmin HCTIONB30BaTh Q 77, M €I1IE JUTS OJTHOM Ya-
CTOTBI, PABHOPACIIOJIOKEHHOM OT YacTOT fmin ¥ frnax.

4.5.4.1.1 Ilo pe3ynpTaTam U3MEPEHUN ONPEACIIUTH:

- 3HaUEHHUE CUJIBI TOKA U, MA, TOKOBOT'O BBIXOTHOT'O CUTHAJIA 11O (hOpMYyIIe:

|y = S 1000 4.8)
Ru

rae  Uu— u3MepeHHOe 3HaYCHUE HAaNPsHKEHUS Ha pe3UCTOpe Harpyski, B;
Rw — conpoTuBnieHre Harpy3ku, Om;
3/
- 3HaueHue pacxoaa Qu, m>/4:

a) 17151 TOKOBOTO CHTHAJIa C BO3PACTAOIIEH XapaKTePUCTUKOM 1o hopmyIie:
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(Iu B Imin)'(QBzm_QH]m)

Inax_lm'n

Qu=Qy + . 4.9)

rne  Imin - MUHUMAaNTBHOE 3HaYE€HUE TOKOBOTO BBIXOHOTO CUTHAJIA, PABHOE 4 MA;
Imax - MakCMMaJIbHOE 3HAYEHHE TOKOBOTO BBIXOJJHOT'O CUTHAIA, paBHOE 20 MA;
|, - 3HaueHue ToKa, BIUMCIICHHOE o hopmyiie (4.8);
Qi v Qprzy - HIDKHUI 1 BEpXHUAN TPEIEIIHI K3MEPEHHS PacXo/ia 10 TOKOBOMY CHT-
Haiy, M>/4;
0) /17151 TOKOBOT'O CHTHAJIA ¢ yOBIBAIOIIECH XapaKTEepUCTUKOM 110 hopMyJie:
(Iu — Imin)'(QBnH _QHH[/I)

Irmx _Imin

Qu =Qppy —

, (4.10)

1€ Iminy Imax, lu s Qrrzr ,Qprmr - TOXKeE, uTo U B hopmye (4.9);
- MPUBEJAEHHYIO TOTPEIIHOCTh OIMPEICICHHUS PacXxo/ia 10 TOKOBOMY BBIXOJHOMY

CUTHaITy 1o (popmyiie:

Yor == 100% (4.11)

QBHI/I T NHOu

e Q - IMHUTHPYEMBIH Pacxo, M>/d, BRIMUCIAEMBIi 110 popmyie (4.7).
[IpeoOpazoBarenb cuMTaeTCs BBIIEPKABIINM UCHBITAHUS, €CIIU MPUBEAEHHAS T10-
IPEUIHOCTD o1 HA BCEX UCIBITATENbHBIX PEXUMaX HaxoauTcs B penenax + 0,2 % ot Be-

JIMYHUHBI YCTAHOBJICHHOI'O JIMalla3OHa N3MCPCHUA.

4.5.4.2 OnpeneneHre OCHOBHOM MOTPEIIHOCTA U3MEPEHHUST PacXoja 1Mo TOKOBOMY
CUTHAJTY C 33JJaHUEM UMUTHPYIOIIIETO CUTHAIa UMUTATOpOM pacxoa Merpan-5S0UP npo-
BOJIUTH B CJIEYIOIIEH MOCIE0BATEbHOCTH:

1) mpousBectu onepaumu cornacHo 4.5.3.2 nepeunciienusm 1) - 4), coennHuB
IIpU 3TOM TIPeoOpa3oBareib, BOJIBTMETP, Mara3ud COMPOTUBIICHUIN, UMUTATOP pac-
XO0/Ia COTJIACHO cXeMe, puBeieHHOM Ha pucyHke 1.4 npunoxenus I1. Pekomenye-
Moe 3HaueHue corpotusiieHust Harpy3ku (100 = 0,1) Owm;

2) 1o BOJIBTMETPY OIPEIEIUTh 3HaUeHUE HarpsbkeHus U;

3) MOCJICAOBATCIIbHO YCTaHaBJIMBAs IIPH IMTOMOIIHN KIIaBUIIT )41
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BCE pacueTHbIE 3HAYEHUS NIEPUO/Ia BBIXOJHOIO CUTHajla uMuraropa T, mperycMoT-
PEHHBIE B UMUTATOPE pacxoja Ui JaHHOTO 3HadeHus Jly, i3MepUTh COOTBETCTBYIO-
1€ UM 3HaYeHUsI HanpspkeHus U.

Jloryckaercsi MpOBOIUTH U3MEPEHUS JJIsl TPEX 3HAUECHU M MIepro/ia BBIXOTHOTO CUT-
Hasia umutatopa Tp, cpeau KOTOphIX 0053aTeNbHO TOKHBI IPUCYTCTBOBATH MUHUMAITb-
HO€ U MaKCHUMaJbHOE 3HaueHus Tp Ui JaHHOro 3HaveHus [ly.

4.5.4.2.1 O6paboTKy pe3ybTaTOB U3MEPEHUN MPOU3BOIUTH aHAIOTUYHO 4.5.4.1
B kauectBe 3HaueHHss UMUTHPYEMOTO pacxoaa Q MpUHUMATh 3HAYEHUS], YKa3aHHBIC B
tabauie 4.3.

4.5.5 OnpeneneHne OCHOBHBIX OTHOCUTEJBHBIX MOTPEIIHOCTEN MpeoOpa3zoBaTens
MIPH BBIBOJIC 3HAUEHUH MapaMeTpoB 1o udpoBomy unTepdeiicy

4.5.5.1 OmpeneneHre OCHOBHOM OTHOCUTENBHOM MOTrPEUIHOCTH U3MEPEHUS MTHO-
BEHHOT'O pacxo/ia 1o uu(poBoMy UHTEp(PENCY MTPOBOAUTH B CIAEAYIOUIEH MOCIE10BATEb-
HOCTH:

1) mpousBecTH onepaiuu coryacHo 4.5.3.1 nepeuucnenusm 1), 3), 4), cobpas u3-
MEPUTENILHYIO CXeMY B COOTBETCTBUU ¢ pucyHkoM 1.5 ans HART-nporokona i pu-
cynkom [1.6 s ModBus-niporokosna. J{ns HART-poTokosia ConpoTHBIICHUE HATPy3KH
nomkHO cocTaBisATh (500 + 10) OM. Yactoromep, conpotusienus R1, R2 nonmyckaercs
HE MOJIKIJII0YaTh;

2) 3aIyCTHTh Ha TIEPCOHATBHOM KOMITBIOTEPE KOH(PUTYPAITMOHHYIO TIPOTPAMMY
HART — mactep wiu ModBus-Master npu onpenencann morpemHoctd mo HART-
npoTokory wiu ModBus-mpoTokoiry cOOTBETCTBEHHO. Y CTaHOBHTH CBSI3b C MPeoOpa-
3oBaresieM. [Iporpammy npuBecTH B pexxuM aBTOOOHOBJIEHUS 3HAUYEHUI ¢ IpeoOpa3o-
BaTe,

3) onpenenuTh 3HaYeHUE pacxoaa Qu Mo MoKa3aHUSIM POTPAMMBbI;

4) onpenenuts 3HaYeHUE pacxona Qu ms gactotsl frin mo hopmyne (4.4) u emre
IS OJTHOM YaCTOTBI, PACIIOIOMKEHHOM B TMAa30He 4acToT OT fin 10 frax.

4.5.5.1.1 Jlna Bcex pe3yJIbTaTOB U3MEPEHUN MTHOBEHHOTO Pacxojia ONMpPEaeiuTh

MOTPEUTHOCTH 110 hopmyie:
Su=100%(Qy — Q)/Q, (4.12)
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rae  Qu — pe3y/bTaT U3MEPEHHS PacXo/a 10 IPorpamme, M>/d;
Q — UMHTHPYEMBIi pacxos, M/4.

Pe3ynbrat npu3HaeTcs MOJOKUTEIbHBIM, €CIIU MOTPEIIHOCTh dg;r HA BCEX UCTIBITa-
TENBHBIX PeKUMax HaxoauTcs B npenenax + 0,3 %.

4.5.5.2 Onpenenenue OCHOBHOM OTHOCUTEIBHOM MOTPETHOCTH U3MEPEHHS HAKOTI-
JIEHHOTO 00beMa Mo U(POBOMY HHTEP(ENCY MPOBOJUTH B CIETYIOLIEM MOPSIKE:

1) 3amoTHUTH MPOTOYHYIO YacThb Mpeodpa3oBaTesis BoAoK. Bosia B mpoTo4HOi yacTu
JIOJKHA OBITH HETIOIBMYKHA,

2) coOpaTb cxeMy B cooTBeTcTBUU ¢ pucyHkom I1.5 nns HART-npoTokona mwimn
pucynkom 1.6 ams ModBus-niporokona. Jlns HART-mpoTokosyia CONpOTHBICHHUE
Harpy3ku Ao/bkHO coctaBisath (500 = 10) Owm; RH(M) D0DKHO COCTaBISITH
(1000 £ 10) Owm;

3) nojaTh Ha npeodpazoBaTelh HanpshkeHue nmutanud (24 + 2) B ¢ napamerpamu
cormacHo 1.2.10.1.

4) yCTaHOBUTH HA TE€HEPATOPE UMUTUPYIOLTUI CUTHAI - MEaH/Ip, HAIPSHKEHUEM
ot 5 1o 7 B. YcranoButh yactoTy rereparopa f mo popmyie:

f=(0,4...0,5) Qmaik, (4.13)
rae K — koaddurment, BeiOupaemslii coriacHo tabdmmie 1.3;
Qmax — MaKCUMAaJTBHBIN pacxo/1 coracHo Tadmwmme 1.1.

Curnan ¢ reHeparopa Ha mpeoOpa3oBarTeb He MM0/1aBaTh;

5) 3amycTUTh Ha MEPCOHATFHOM KOMIBIOTEPE KOH(PUTYPALMOHHYIO MPOrpaMMy
HART — macrep mwim ModBus-Master npu omnpenenenun morpemtHoctd mo HART-
npotokory wi ModBUS-TipoTOKOITy COOTBETCTBEHHO. Y CTAHOBHUTH CBSI3b C MMPEOOpa3o-
BaresneM. [IporpamMmy mpuBecTH B peKUM aBTOOOHOBJICHHS 3HAYEHUH C MpeoOpa3oBa-
TEJs;

6) YCTaHOBHUTH YaCTOTOMEDP B PEXKUM CueTa UMIYIbCOB. COPOCHUTH MOKa3aHUS Ya-
CTOTOMEpA B HOJIb;

7) 3aduKcupoBaTh 3HAYCHUE HAKOIJIEHHOr0 00bheMa, 0ToOpakaeMoe B OKHE Tpo-

rpammbl, Vy1. [logats ¢ reHepaTopa MMUTHPYIOIINNA CUTHA Ha TTPE0Opa3oBaTeh;
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8) o IaThCs MOSBIICHHUS HA SKPAaHE YaCTOTOMEPa KOJIMYECTBA UMITYJILCOB HE MEHEe
100. CHSTb UMUTHPYIOIIUIA CUTHAJ C IPeoOpa3oBaTess;

9) moKmaThCs OCTAHOBKH CYETa YaCTOTOMEPA, CHATHh C HHAMKATOPA YacTOTOMEpa
yrcio uMiysibcoB N. 3agukcupoBaTh 3HaYCHHE HAKOIUIEHHOTO 00beMa, 0ToOpakaeMoe
B OKHE IIporpammsl, Viy;

4.5.5.2.1 Tlo pe3ynbpTraTamMm U3MEPEHHUI OMPENCTUTh IOTPEITHOCTH 10 (popmyie:

vy = 100% - (Vy2—Vy1 - CN)/ CN, (4.14)
rne Vuy, u Viy; — KOHEYHOE U HAaYalbHOE 3HAUeHH 00beMa II0 IIPOrpaMMe, Mo,
C — 11eHa UMITyJIbca cornacHo 1.2.5.3, M/um;
N — 4KCII0 UMITYJIBCOB IO MMOKA3aHUSIM YaCTOTOMEPA.

Pesynbrar npusHaeTcs MOJOKUTENBHBIM, €CIIU MOTPEIIHOCTh Jyy HAXOAUTCS B
npenenax + 0,3 %.

4.5.5.3 Omnpenenenne OCHOBHONH OTHOCHTEIBHOM TOTPEITHOCTH M3MEPEHHSI Bpe-
MEHH HapabOTKH 10 IIU(ppoBOMY HHTEP(DENHCY MPOBOAUTD B CIEAYIONIEH MOCTIeI0BATEI -
HOCTH:

Ecnmu ocHOBHasi OTHOCUTENbHASI IOTPEUTHOCTh MTPeoOpa3zoBaTessl Mpu U3MEPEHUU
o0beMa Mo UMITYJILCHOMY BBIXOJIHOMY CHTHAITy, OTpe/eNieHHas 1o MeToauke 4.5.3, Ha
BCEX HCIIBITATENLHBIX peknMax He npesbimaeT + 0,1 %, gormyckaercs onpeneneHue oc-
HOBHOM OTHOCHUTEJILHOM MOTPENTHOCTH MPE0OpazoBaTessi NPy U3MEPEHUH BpEMEHH Hapa-
OO0TKHM 10 IU(PPOBOMY CUTHATTY HE TIPOBOUTb.

1) cobpaTh UBMEPUTENILHYIO CXEMY B COOTBETCTBUU ¢ pucyHkoM I1.5 nns HART-
npoTtokosia uii pucyrkom I1.6 mis ModBus-tiporokona. [Iinst HART-nporokosna compo-
TUBJICHUE Harpy3Ku T0JKHO cocTaBsaTh (500 + 10) OM. YactoTomep, reHepaTop, Conpo-
TUBJICHUSI IOMYCKAETCA HE MOJKIII0YaTh;

2) moyaTh Ha MpeoOpa3oBaTellb HaNpsDKeHUe nmuTanus (24 + 2) B ¢ mapamerpamu
cornacuo 1.2.10.1;

3) 3amyCTUTh Ha TIEPCOHATLHOM KOMITHIOTEPE KOH(MUTYPALMOHHYIO MPOTPAMMY
HART — macrep wim ModBus-Master npu onpenenennu norpemHoctd mo HART-
npotokoiy i ModBUS-TIpOTOKOITy COOTBETCTBEHHO. Y CTAHOBUTH CBSI3b € TIPeoOpa3o-

BatesnieM. [IporpamMmmy npuBECTH B PEKUM aBTOOOHOBIICHHUS,
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4) noxxnarbcsi OOHOBJICHUS 3HAYEHUS BpEMEHH HapabOTKU B OKHE MporpaMmel. B
MOMEHT OOHOBJICHUS 3HAUEHUSI BPEMEHHU BKJIIOUUTH CEKyHI0MEDP. 3allOMHUTH OOHOBJICH-
HOE 3HaUEHUE BPEMEHH HapaOoTKu t1;

5) BBIKITIOYUTH CEKYHJIOMEP B MOMEHT, KOT/Ia B OKHE IIPOTpaMMbl 3HAUCHUE
BpEMEHU HApaOOTKU OOHOBUTCS M CTAHET PABHBIM:

ty=dt + t; (), (4.15)
rae dt — Bpems, kpatHoe 0,1 4, HO He MeHee 0,2 U.
CHATb NIOKa3aHus ¢ ceKyHaomepa t,.
45.5.3.1 Ilo pe3ynpTaTam HU3MEpPEHUN BPEMEHH HApaOOTKH OIPEACTUTH IO-
IPEITHOCTh & 0 hopmyiie:
0=100% - (dt-3600 - t,)/ t, (4.16)
rae dt—rtoxe, uto u B (4.15);

t, — BpeMsi HapabOTKH, CHATOE C CEKyHI0Mepa, C.

Pe3ynbTaT mpu3HaeTcsl MOJOXKUTEIBHBIM, €CJIM MOTPEIIHOCTh & HAXOAUTCS B
npenenax + 0,1 %.

4.5.6 Ompenienenue NorpeurHoCTH U3MEPEHUs IpeodpazoBaTesieil Ha pacXxogoMep-
HOM YCTaHOBKE

45.6.1 OnpeneneHre OCHOBHON OTHOCUTEIBLHOM MOTPEITHOCTH U3MEPEHUS 00h-
€Ma Ha PacXx0JOMEPHOM YCTAHOBKE

PacxonomepHasi ycTaHOBKa JOJDKHA 0OeCreYrBaTh CUHXPOHHU3ALMIO Havyaia U
OKOHYaHUS U3MEPEHUsT 00beMa STAIOHHBIM CPEICTBOM U3MEPEHMSI C TIEPBBIM M TTOCIIE-
HUM UMITyJIbcaMu TipeoOpa3zoBartens. [Ipenenbl OTHOCUTENBHON TOTPEIIHOCTH U3MEpe-
HUS1 00beMa STATOHHBIM CPEICTBOM M3MepeHus o0bema He 6osee + 0,3 %.

OmnpeneneHue MOrpeHOCTH MPOBOIUTE B CIEAYIOIIEH MOCIIe10BaTeIbHOCTH:

1) ycTaHOBUTH ITpeoOpa3zoBaresh Ha U3MEPUTEIHLHBIN TPYOOIPOBO/] COTIIACHO Tpe-
OOBaHMSIM HACTOSIIIIETO PYKOBOJICTBA 110 AKCILTyaTaIl|H.

[ToaKITIOYUTD UMITYTTLCHBIN BBIXOTHOW CHUTHAI ITPE0Opa3oBaTess K CHCTEME Peru-
CTpALMU PAaCXOAOMEPHOM YCTAaHOBKH B COOTBETCTBUU C pucyHKOM I1.7. [lonate Ha mipe-
oOpa3zoBatesb muTanue ot 16 10 36 B ¢ mapamerpamu cornacHo 1.2.10.1;

Temneparypa Bojbl 10KHA cocTaBisaTh mitoc (20 + 10) °C.
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2) YCTaHOBUTh Ha pPACXOIOMEPHOM YCTaHOBKE pAacXoOJl, COOTBETCTBYOIIUIA
pexumy 1, cormacHo Tabmurie 4.4. Beinepxath pacxo/] B TeUeHUE BpeMeHH 1, C, BEIYHCIIS-
eMoro 1o (opmyie:

t=150k/Q, (4.17)
rie Q — yCTaHOBIIEHHBIH pacxof, M/4;
k- koaddurmeHT, BeIOMpaeMblii coraacHo Tabmmuie 1.3.

[Tocne BbIAGPIKKU MPOU3BECTU U3MEPEHUE 00BheMa Mpeodpa3oBaTeieM U 3TATIOH-
HBIM CPEJICTBOM M3MEPEHHUs] 00beMa, BXOSIINM B COCTaB PAcXOJOMEPHON YCTAaHOBKH.
Hadano u okoHuanue uaMepeHuss 00beMa 3TATOHHBIM CPEACTBOM HU3MEPEHHUSI JODKHBI
OBITh CHHXPOHHU30BAHBI C TIEPBBIM U ITOCIICAHUM UMITYJIHCaMHU TIpeo0pa3oBaTeis;

Tabmnuia 4.4 — Pexxumbl UCTIBITAHUN HAa PACXOJIOMEPHON YCTAaHOBKE

Pexum 1 Pexum 2 Pexum 3 Pexym 4 Pexum 5
Munu- Munu- Munu- Munu- Munn
My, mm Majb- Majb- Mailb- Majlb- Majib-
3 . 3 N Pacxogn, N Pacxog, " Pacxon, o
Pacxon, M/ HBIi Pacxom, Mm°/4a HBIH 3 HBII 3 HBI 3 HBII
M>/a M/ M/
00BeM, 00BeM, 00BeM, 00BeM, 00beM
I I I )i L0
25 7,00+0,20 100 4,00+0,20 100 0,70+0,10 10 0,40+0,10 10 0,24+0,06 8
32 14,0040,50 300 6,50+0,50 100 1,25+0,25 40 0,60+0,10 30 0,32+0,07 15
50 33,50+0,50 200 9,50+0,50 100 2,50+0,50 50 1,25+0,25 30 0,55+0,15 30
80 55,50+0,50 400 13,5040,50 150 5,20+0,40 100 2,70+0,30 80 1,15+0,15 40
100 88,50+1,50 1500 23,00+1,00 600 8,50+0,50 200 4,50+0,50 100 2,25+0,25 70
150 197,50+2,50 3000 100,0042,00 2000 17,00+1,00 600 8,50+0,50 400 5,50+0,50 300
200 295,0045,00 4000 105,0045,00 2300 29,00+1,00 1300 14,50+0,50 700 6,50+0,50 500
250 355,0045,00 10000 155,0045,00 3000 68,50+1,50 2000 35,50+1,50 1300 13,00+1,00 700
300 355,0045,00 10000 205,0045,00 4000 98,00+2,00 1700 50,00+2,00 900 19,00+1,00 600
TIpenenst
JI0ITyCKae-
Mo# OTHO- +1,0 +15 +3,0
CHUTEJILHON
TIOTPEIHO-
ct, %
M30bITOU-
HOC€ naBJjic-
HHUC B -
60in§_ Y 0,3 0,25 0,15
BOJIE,
MIla, e
MeHee*

* [Ipu Temmeparype n3mepsiemoit cpenpl (20+£10)°C mocne npeoOpazoBatens
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3) onpenenuTh OCHOBHYIO MOTPEIIHOCTD U3MEPEHHUs: 00beMa 1o hopMyJie:
ov =100% - (Vu-Vou)Vom, (4.18)

rne V., - JeUCTBUTENIbHOE 3HaYeHnEe 00beMa, ONPEIEsIeMOe 3TATOHHBIM CPEJICTBOM U3-
MepeHHs, M,

V,, - 00beM, M°, I3MEPEHHBIH IPe0OPa30BaTEIEM 1 ONPEIEISEMBI 110 (POpMYJIE:

V,=C-N, (4.19)
rae N - KomuuecTBO UMITYJIbCOB, MOCTYMUBIIUX Ha UMITYJILCHBIN BBIXOJ MpeoOpa3oBa-
TEJs OT Havasa v 10 OKOHYaHUSI U3MEPEHUS 00beMa;
C - nena uMmyJsca cornacHo 1.2.5.3, m3/um;

4) IOBTOPUTH U3MEPEHUS U BEIUMCIICHUS COTJIACHO MEPEUUCIICHUsIM 2); 3) U1 BceX
pacxojoB coriacHo Tabmuie 4.4.

[IpeobpazoBarenb CUUTAETCS BBIIEPKABIINM HCIIBITAHUS, €CJIM OTHOCUTENIbHAS
MOTPENTHOCTh U3MEpPEHUsi 00beMa dy Ha BCEX MCIBITATENILHBIX PEKUMaX HAXOIUTCS B
npejenax, ykazanHbix B 1.2.9.1 11 Bcex pe:KuMOB UCIIBITAHUH.

45.6.2 OmnpenencHre MOTPENTHOCTH U3MEPEHUS pacxoaa mpeodpa3oBareieit mo
TOKOBOMY BBIXOJIHOMY CHUTHAITy IIPOBECTH B CIEIYIOLIEH MOCIEI0BATEIIbHOCTH

1) mpou3sBecTHu omepaiuu coryiacio 4.5.6.1 nepeuuncineHusm 1), 2);

BHUMAHUE:

1) TEMIIEPATYPA BO/IbI JIOJDKHA COCTABJIATH ITUIHOC (20£10) °C;

2) TEMIIEPATYPA OKPVXKAIOIIEW CPEJBI JIOJDKHA COCTABJIATH
I[JTFOC (20 £ 3) °C.

JOITYCKAETCA IMPOBOAUTDH MCIIBITAHUA TP TEMIIEPATYPE OT-
JIMYHOM OT (20 + 3) °C, IIP DTOM ITP PACUETE IIOT PEITHOCTU HEOBXO-
JAMUMO YUUTBIBATH 1.2.9.3.

2) He meHee 10 pa3 mpou3BeCcTH OJHOBPEMEHHOE 3MEPEHHUE pacxo/ia peoopaso-
BaTEJIEM U 3TAJIOHHBIM CPEJICTBOM M3MEpEeHUs pacxoa. MiaMepeHus: mpou3BOAUTh C UH-
TEPBAJIOM PaBHBIM [, Tie 7; - mo0oe urcio B auamnasone ot 0,5 1o 5,0 ¢. O6beM UCHbI-

TaHWI yka3aH B Tabnuie 4.4;
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3) Ans KaXI0ro U3MEPEHUS OIPEEIUTh NPUBEAEHHYIO TIOTPEIIHOCTh U3MEPEHHUSI

pacxojia o gpopmyJe:

= QU= 1000, (4.20)
QBI'[H - QHHH
rae QU - u3MepeHHOe 3HaYeHHEe pacxoja, M>/u, onpesensemoe 1o Gopmyie (4.9) mm
(4.10), B 3aBHCUMOCTH OT BU/1a XaPAKTEPUCTUKN TOKOBOI'O CUTHAJI,;
Q>r - 3HaUEHHE PACcXOia C STAJIOHHOTO CPEICTBA H3MEPEHHS, M/
Qs vt Qprzyr — BEPXHUA M HYKHHM TIPECIThI M3MEPEHUS pacxo/1a o TOKOBOMY BbI-
XOJIHOMY CUTHAILY, M°/4.
Bbruucnuts cpeanee apudmeTnueckoe 3HaYeHUE MPUBEICHHOM MOTPEIIHOCTH 13-
MEPEHUS Yy op-
[IpeobpazoBarenb cCUMTAETCS BBIICP>KABIIMM UCIIBITAHUS, €CIIH CpefHee apudme-
THYECKOE 3HaYEHHE MOTPELTHOCTEN U3MEPEHHS PaCX0Aa Yy, - HAXOAUTCA B IIpeJiesiax 3Ha-
YeHUsI IPUBEAEHHON MOTPEIIHOCTH Yy max, BRIYMCIEHHOM 1O popMyIe:

4+ (Kn 2 10,002)-100% (4.21)

Y npmax Q. -
BIIN HITH
rne Ku - koo PUIMEeHT paBHBIA:
- 0,010 - npwm 3HaveHMsX pacxona B quamna3oHe oT Q2 10 Qmax;
- 0,015 - npu 3HaveHusx pacxoja B quamnazone ot Q1 10 Qo;
- 0,030 - npu 3HaueHusX pacxosa B quama3oHe oT Qmin 10 Q1]
Qs , Quin, Qor — T0XKe, uTo U B popmyie (4.20);
Q1 , Q2, Qmin, Qmax — 3HAYCHMS pacxoia, yKkazaHHble B Tabmuiie 1.1.
(M3menenHnas pexakuus, U3m. Nel)

4.6 Pe3ynbTaThl TIOBEPKU TPHU3HAOTCS ITOJOKUTEITBHBIME, €CIM BBITOJIHSIIOTCS
CJICYIOITUE yCIIOBHS:

1) BHENIHWIA BUI COOTBETCTBYET TpeOoBanusM 4.5.1.1, mpu onpoOoBaHUU HE BO3-
HUKJIO HEIITATHBIX CUTYyaIlWii, uaeHTurKaimonnslie nanubie [10 coBnamaror ¢ ykazaH-
HBIMU B OITMCAHUU THIIA;

2) OTKJIOHEHHE XapaKTEePHOIro pa3Mepa Tejna 00TeKaHus, OIpeaeIeHHOE COTIACHO

metoauke 4.5.2, Haxoaures B npeaenax + 0,3 %;
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3) OCHOBHasI OTHOCUTEIBHAS TOTPELTHOCTD MPE0OPA30BaHMUS YACTOTHl UMHTHPYIO-
I1IEr0 CUTHAJIA B IIEPHOJL CIIEOBAHNUS BBIXOAHOTO CUTHAJIA, OIPENIEIICHHAS! COTITIACHO METO-
mvke 4.5.3.1, maxogurcs B peaenax + 0,3 %, mi00 3HaYeHUs TIepHOIa BRIXOIHOTO CHUT-
HaJia mpeoOpazoBarens Tys, OnpeIeneHHble CoriaacHo MeToauke 4.5.3.2, HaxonsITes B mpe-
Jenax:

T BBIX MIn Z TI/I3 LTBHX max

e Taxmax - MAKCUMAIBHOE JOITYCTUMOE 3HAYEHUE MEPHO/IA BBIXOAHBIX CUTHAJIOB;
Taex min - MUHUMAJIBHOE JIOMTYCTUMOE 3HaYEHUE MEPHO/Ia BHIXOIHBIX CUTHAJIOB CO-
riacHo Taoiune 4.3;

4) Npy HAJIMYMU TOKOBOT'O BBIXOTHOT'O CUTHAJIA OCHOBHAS ITOTPEIITHOCTD MPeodpa-
30BaHUs YaCTOThl UMUTHPYIOLIETO CUTHAJIA B @HAJIOTOBBIN TOKOBBIM CUTHAJI, OMpeIeicH-
Has corntacHo Metoauke 4.5.4.1 u 4.5.4.2, naxoautes B npezenax £ 0,2 % OT BeJIMYUHBI yCTa-
HOBJICHHOT'O IMaIa30Ha U3MEPEHMSI,;

5) npu HamuuK 1EdpoBoro nHTEpderica:

- OCHOBHAs1 OTHOCHUTEJIbHAS ITOTPEITHOCTh MPE0OPA30BaHMS YaCTOTH UMUTHPYIO-
LIETr0 CUTHAJIA B 3HAYEHNE MTHOBEHHOT'O pacxo/1a, ONpeAeNieHHas coryiacHo Metoauke 4.5.5.1,
Haxoautcs B rpezenax + 0,3 %;

- OCHOBHas1 OTHOCHTEJIHLHASI TIOTPEITHOCTh MPeo0pa30BaHus YacTOThl UMUTHUPYIO-
IIEr0 CUTHAIA B 3HAYEHHE HAKOIUICHHOTO 00beMa, OIpeie/ieHHas CoryiacHO MeTouke 4.5.5.2,
Haxomutes B ipenenax  + 0,3 %0;

- OCHOBHAs1 OTHOCUTEJTbHASI TIOTPEIIHOCTh U3MEPEHUS BPEMEHU HapaOOTKH 1O
1 poBoMy HHTEP(PEICY, OTIpeieieHHasl COrIacHO MeToAuKe 4.5.5.3, HaxoauTces B mpe-
nemax £ 0,1 %.

[Ipumeuanus

1 IIpu 3amene moBepkH 10 4.5.3 Ha MoBepky 10 4.5.6.1 morpemHocTh npeood-
pasoBaredis JOJKHA JIeXKaTh B TIpe/ieiaX, yKa3aHHbIX B Tabmutle 4.4, a mpu 3aMeHe Me-

TouKu 4.5.4 Ha 4.5.6.2 MOTPEIIHOCTH JTOJDKHA JISKATh B MPEJIEIax COrIacHO hopMyrie

(4.21).
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2 Ecnu OTHOCUTENbHAS MTOTPELIHOCTD NPeodpa3oBaTens pU U3MEPEHUN 00beEMa
10 UMITYJICHOMY BBIXOJIHOMY CUTHAJY, ONPENEICHHAs 110 MeToauKe 4.5.3, Ha BCeX UC-
MBITATENILHBIX pekuMax He npesbiaet + 0,1 %, normyckaercs onpeesneHue OTHOCUTENb-
HOM HOTPEIIHOCTH MpeoOpa3oBaTens Mpy U3MEPEHUN BPEMEHH HapaOOTKU Mo nugpo-
BOMY CUTHAIIy HE IPOBOJIUTb.

3 JlomyckaeTcsi MoBepKy npeoOpa3oBaTesiel ¢ HECKOJIBKUMU BBIXOJHBIMU CHUTHA-
JIJaMH COOTBETCTBYIOLIMMH OJTHOM U TOM 7K€ U3MEPSIEMOM BEJIMUMHE IIPOU3BOIUTH I10 O-
HOMY U3 3TUX CUTHAJIOB, €CJTM MHOE HE MPETYCMOTPEHO TEXHUUECKOM JOKYMEHTAMEN Ha
npeoOpazoBaTeb.

(M3menennas pexakmus, M3m. Nel)

4.7 OdopmiieHue pe3ynbTaToB MOBEPKHU.

4.7.1 TlonoxuTenbHbIE PE3yIbTaThl OBEPKHU CPEACTB MU3MEPEHUI YIA0CTOBEPS-
FOTCSI 3HAKOM TMOBEPKHU U CBHUJIETEILCTBOM O MOBEPKE WJIU 3aMKChIO B MACHOPTE CPea-
CTBA U3MEPEHUH, 3aBEPSAEMON MOJANKCHIO OBEPUTENSA U 3HAKOM IOBEPKHU. 3HAK IIO-
BEPKH HAaHOCUTCS HA CBUJETEIBCTBO O MTOBEPKE WM B ACIIOPT.

4.7.2 OtpunarenbHble pe3yJIbTaThl IOBEPKU CPEACTB MU3MEPEHUN YIAOCTOBEPSI-
I0TCS U3BELIEHUEM O HENPUTOJTHOCTH K IPUMEHEHUIO.

4.8 Ilo okOHYaHUH TOBEPKH POBOIUTCS TNIOMOUPOBAHKE MTPEOOPA30BATES AIIEK-

TPOHHOT'O U Te€JIa OOTEKaHMSI.
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5 XPAHEHHE

5.1 TIpeoOpa3zoBatenu B yHaKOBKE MNPEANPHUSTHUSI-U3TOTOBUTENS JOJDKHBI Xpa-
HUTKLCSI B 3aKPBITOM MOMEIICHUH TIPU TEMIIEPATYPE OKPYKAIOIIET0 BO3/IyXa OT ILIIOC 5
10 wioc 40 °C 1 OTHOCUTENIBHOM BIaXXHOCTH Bo3ayxa 110 80 %.

Jomyckaercsi ykianka npeoOpa3zoBaTesiel B YIAKOBKE B ITA0ENs 10 YEThIPEX
IITYK IO BBICOTE.

5.2 B 3umHee Bpems pacrakoBBIBaTh IpeoOpa3oBaTed HEOOXOAMMO TIOCTIE BbI-
JEP’KKH B OTAILTMBAEMOM MOMEUIEHUH B TEYEHHE 6 4.

5.3 JlnutenbHOE XpaHeHue mpeodpazoBaresiel peKoMeHIyeTcs POU3BOIUTh B yIia-

KOBKEC€.
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6 TPAHCIIOPTUPOBAHUE

6.1 TIpeoOpa3zoBatesin B yHakOBKE MPEANPHUSTHSI-U3TOTOBUTENS TPAHCIOPTUPY-
I0TCS JIIOOBIM BUIOM TPAHCIIOPTA MPHU TEMIIEPATYPE OKPYKAIOIIETO BO3yXa 0T MUHYC S50
no noc 50 °C, npu Hammuum JKKU - npu temneparype ot munyc 40 no muiroc 50 °C,
OTHOCHUTEJILHOM BJIQXKHOCTH BO31yXa 10 95%.

TpancnopTUpoBaHKE CaMOJIETOM JIOIYCKAETCS TOJILKO B OTAIJIMBAEMbBIX T€PMETH-
3UPOBAHHBIX OTCEKaX.

Bpemsi npeObiBaHus npeoOpazoBaTenieil B YCIOBUSIX TPAaHCHOPTHUPOBAHUS HE
JIOJDKHO TPEBBIIATH TPEX MecsIia.

6.2 IIpu norpy3ke, TPaHCIOPTUPOBAHUM U BBITPY3KE MPeoOpa3oBaTeieid T0KHbI
BBITIOJTHATHLCS TPEOOBaHMSI YKa3aHHBIX HA YITAKOBKE MAHUITYJISIIIUOHHBIX 3HAKOB.

6.3 Ilpu TpancopTHUpPOBAaHUU JOKHA OBITH OOECTIeUeHa 3aluTa mpeodpazoBare-

JIeit T aTMOC(EPHBIX OCAIKOB.
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INPUJIO)KEHUE A

(CnpaBouHoe)

Hepequb AOKYMEHTOB, HA KOTOPbIC JAaHbI CCBIVIKA B HACTOAIIIEM

PYKOBO/ICTBE M0 IKCILTyaTAlUN

Tabmuma A.1
Howmep paznena,
o rnoapaszeia, yHKTa,
O603Ha4YeHKe TOKyMEHTa, Ha KOTOPBIN JaHa CChUIKA APASA Y
TIOJIITYHKTA,
npwiokenust TY
1 2

I'OCT 8731-74
TpyObI cTanbHbIe OeCIIOBHBIE rOpsueaehOPMUPOBAHHEIE.
Texuauyeckue TpeOOBaHUS

[Ipunoxxenue b

I'OCT 8732-78
TpyOsl cranbHbIe OeciioBHBIE ropsiuenedopmupoBanabie. CoprameHT

[Ipunoxxenue b

I'OCT 8733-74
TpyOsI cTaybHBIC OSCIIOBHBIC XOJIOAHOIS(OPMUPOBAHHEIC U TEIIOAS(HOpMUPO-
BaHHbIe. TexHuueckue TpeOboBaHuUs

[Ipunoxxenue b

I'OCT 8734-75
TpyOsl cranbHbIe OecioBHBIE X0JI0AHOIehopMUpoBaHHble. CopTaMeHT

IIpunoxenue b

I'OCT 9833-73
Kop1ia pe3rHOBBIE YIUIOTHUTEIBHBIE KPYITIOrO CEYEHUs U1 TUIPABIMYECKUX U
ITHEBMATUYECKUX YCTpocTB. KOHCTpYKIMS M pa3mepsl

IIpunoxenune H

I'OCT 9940-81
TpyOsbI cranbHBIe OecOBHBIE TOpsUeIeOPMUPOBAHHBIE N3 KOPPO3UOHHOCTOM-
KOH cTajv

[Ipunoxxenue b

I'OCT 9941-81
TpyObl cTanbHBIE OECIIOBHBIE XOIOAHO- U TEII0Ae(hOpPMUPOBAHHBIE U3 KOPPO3H-
OHHOCTOUWKOW CTajk

[Ipunoxxenue b

I'OCT 10704-91
TpyObl cTasibHBIE 3NEKTPOCBAPHBIE NpsMOLIOBHBIE. COpTaMEHT

[Ipunoxxenue b

I'OCT 10705-80
TpyOsl cTanbHbIE 31eKTpocBapHble. TeXHUUeCKHe yCIoBUs

[Ipunoxxenue b

TI'OCT 14254-2015

Crenenu 3anmrhl, obecnieurBaemble obonoukamu (KO/I IP) 1218
TI'OCT 15150-69

Maitsbl, TpuOopsl U APYyTHE TEXHUYECKUe n3aenus. McnomHenus mis pa3inuy-

HBIX KJIMMaTHYECKUX PaioHOB. KaTeropuu, yciaoBus SKCIUTyaTaluu, XpaHESHHS 1 11.2

TPAHCIIOPTHPOBAHMUS B YaCTH BO3JICHCTBHS KITMMATHUYECKUX (PAKTOPOB BHEIITHEH
CpeJibl
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[Tponomkenue Tabmuibl A. 1

1 2
I'OCT 30804.4.2-2013 12201
CoBMECTHMOCTh TEXHUYECKUX CPEACTB JIEKTPOMArHUTHas. Y CTOMUMBOCTD K R
ANIEKTPOCTaTUYECKUM paspsiiaM. TpeGoBaHuUsI U METO bl UCIIBITAHUN
I'OCT 30804.4.3-2013
CoBMECTUMOCTh TEXHUYECKUX CPEJCTB JEKTPOMArHUTHasA. Y CTOMYMBOCTb K 12201
PaIOYacTOTHOMY JIEKTPOMArHUTHOMY TOJF0. TpeOoBaHMs B METOIbI UCTIbI- R
TaHUI
I'OCT 30804.4.4-2013
CoBMECTUMOCTb TEXHUYECKHX CPEACTB AJIEKTPOMArHUTHAs. Y CTOMYMBOCTh K 1.2.20.1
HAHOCEKYH/IHBIM UMITYJIbCHBIM MToMexaM. TpeOoBaHMs M METObI MCTIBITAaHUI
I'OCT 33259-2015 2.1.24,
®dnaHIBl apMaTypBhl, COSMHUTENBHBIX YaCTeH U TPYOOIIPOBOAOB HA HOMUHAIIb- npuiioxenue B
Hoe naBiierue 10 PN 250. Konerpykuus, pasMepsl U o011e TEXHUIECKHE Tpe-
OoBaHUsI
I'OCT P 51317.4.5-99
CoBMECTUMOCTh TEXHUYECKUX CPEJCTB 3JIEKTPOMArHUTHasA. Y CTOMYMBOCTh K 12201
MHUKPOCEKYH/IHBIM UMITYJIbCHBIM TTOMEXaM OOJIbIoN 3Hepruu. TpeboBaHus u R
METO/Ibl UCTIBITAHUI
I'OCT P 51318.22-99
CoBMECTUMOCTbh TEXHUYECKHMX CPE/ICTB 3JIEKTpOMaruuTHas. Paguonomexu un- 12203
IyCTpUalibHbIE OT 000pYyIOBaHUS UPPOPMALMOHHBIX TeXHOJIOTHIH. HopMbl 1 R
METO/Ibl UCTIBITAHUI
T'OCT P 51649-2014 1220
TemnocueTynKy AJisi BOASHBIX CUCTEM TEIJIOCHA0KEHHUS -
I'OCT P 52931-2008 1.2.19,
[TpuGopsl KOHTPOJIS U PETYIUPOBAHUS TEXHOJIOIMUYECKHX MpolieccoB. O0mue 1.2.24.3
TEXHUYECKHE YCIIOBHUS
I'OCT P MJK 61326-1-2014
O06opyaoBaHUE AMEKTPHUUECKOE TSI H3MEPEHUSI, YIIPABJICHUS 1 J1a00paTOPHOTO 12204
npuMeHeHust. TpeOoBaHus HIEKTPOMAarHUTHOM coBMecTUMOCTH. YacTp 1. O0mme R
TpeOoBaHuUs
TP TC 020/2011
Texanueckuit pernameHT TaMOXEHHOTO COr03a « ANEKTPOMAarHUTHAsE COBMECTHU- 1.2.20.4
MOCTb TEXHHYECKUX CPEJICTBY
TY 4213-026-12580824-96
[TpeobpazoBarenu pacxoza Buxpeakycruueckue Merpan-300I1P. Texauueckue 114
YCIIOBHS
TY 4218-052-12580824-2005 131
USB - moziem Metpan-682. TexHuueckue yCcinoBus
CIIT'K.407131.026 IIC
Bsenenune
[TpeoOpa3oBarenu pacxosaa Buxpeakycruueckue Merpan-300I1P. TTacnopt
HCF-TEST-2 Crnenudukanyu kanansHoro yposass HART nporokona penak- 1281
muu 2.1 T
HCF-SPEC-54 Crnermudukanuu ¢puszmdeckoro ypoass HART npotokona pe- 1281
maknuu 8.1 T
Puskun C.JL., AJ‘IeKcaHinOB A.A’.’ Temodpuznueckue cBoCTBa BOABI U BOI- Tproskere [T
Horo napa, MockBa, “Oueprusi”, 1980 r.
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ITPUJIOXKEHME b

(O06s3aTepHOR)

HepequL mMarTrepuajaoB npeoﬁpasoBaTeJm, KOHTAKTHUDPYIO-

IIUX ¢ U3MEpPsAEeMOoil cpeaou

Tabmuna b.1- Ilepeyenr MarepuaioB nmpeodpazoBaTelis ucnojiHeHui A, L u
Iy 250, Iy 300 MM, KOHTaKTUPYIOIIIUX C U3MEPSIEMOM CpeJIon

HaunmenoBanmue Kon ncnionaenust npeoOpazoBarers
TN 01 02
dnanHernn Cranb 25 Cranp12X18H10T
ITpoknaaka (11 yruIoTHEHUs (py1aHIIeB) ITaponut ITOH nmu ITOH-A
Kopnyc Cranp 12X18HI0T nu CFEM
Crakan Cramp 12X18H10T mma 3161

Teso o0TexaHus

Craip 14X17H2 wym 09X 16H4b v 316L

Konb1io (j1s1 yrumoTHeHuS Teia OOTeKaHusT) Pesnna K-69

[IpssMoi1 ygacTok *:
- (manen Crams 25 Crans12X18H10T
- Tpyba Tabmuma b.3 Tabmuna b.4

* COIJIaCHO 3aKa3y.

Tabnuua b.2- Ilepedyens marepranoB nmpeodpazoBarens ucnojiHeHue B,

KOHTaKTUPYIOIIKX C U3MEPSEMOM cpeaou

HaumeHnoBanue Kon ucnonnenus npeodbpazoparesi
JeTaIu 01 02
[Tatpy0Oox Cranb 25 Crans12X18HIO0T
[Tpoknazaka (17151 YIUIOTHEHUSI HaTPYOKOB) [Taponut [1OH mmm [TOH-A
Kopmyc Cranp 12X18HIOT
Crakan Crayp 12X18HIOT

Teso o0TexaHus

Crans 14X17H2 wm 09X16H4b

[Tpoknaaka (Juist yIJIOTHEHHS Tesla O0TEKaHMs)

dropomact-4

ITpsiMO¥ ydacToK *:
- maTpyOok
- Tpyba

Cramnb 25
Tabmuma b.3

Crans12X18H10T
Tabmuma b.4

* COIJIACHO 3aKa3y.
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Tabmuna b.3 - [lepeyens Tpy0, MCIIOJIb3YyEeMBIX JIJIs IPSIMBIX YYACTKOB IpeoOpa3oBaresneit
C KOJIOM HCTIONHEeHHUs 1o Marepuasiam 01

Hy Tpyoa Tpy0a- 3ameHuTe b
D 26x3,0 T'OCT 8734 -75 32x3,0 'OCT10704 -91
25 Tpyba—=* Ipyba
TI'OCT 8733 -74 BCm3cn2"OCT10705 —80
38x%x2,5 I'OCT 10704 -91
Ipyoa Wi
2 T D33 25 TOCT 8734 - 75 BCm3cn2'OCT10705 — 80
pyoa
I'OCT 8733 - 74 38x2,5 TOCT 8732 - 78
Tpyba
BCm3cn2I'OCT8731 —74
57 x3,5 TOCT 10704 -91
Tpyba 70171
50 vt D 50x35 I'OCT 8734 - 75 BCm3cn21"OCT10705 —80
py a 6H
I'OCT 8733 -74 57x35 I'OCT 8732 - 78
Ipyba
BCm3cn2I'OCT8731 — 74
89x35 I'OCT 10704 -91
Tpyoa
90 715 DesB2 35 TOCT 8734 - 75 BCm3cn2OCT10705 —80
pyoa
I'OCT 8733 -74 Tov6a 89x35 I'OCT 8732 -78
P B Cmaen2rocTsT31 - 14
108 x4,0 'OCT 10704 -91
Tpyoa
100 Tov6 D, 100 x4 TOCT 8734 - 75 BCm3cn2"OCT10705 —80
pyoa
I'OCT 8733 - 74 g 10840 TOCT 8732 - 78
B B Cmacn2rocTsT31 - 14
159 x4,0 T'OCT 10704 -91
Ipyba 15017
150 Tovs D 151x4 TOCTS8734 -75 BCm3cn21"'OCT10705 —80
py a 6H
I'OCT 8133 - 74 Tovga 29X 40 TOCT 8732 - 78
B B Cm3en2rOCT8731 ~ 74
219 x6,0 I'OCT 10704 -91
Tpyba 150171
200 ot D,,208 x6 T'OCT 8734 - 75 BCm3cn2"OCT10705 —80
pyoa
I'OCT 8733 - 74 Tovpy 219 %60 TOCT 8732 - 78
B B Cm3en2rOCT18731 74
273x6,0 T'OCT 10704 -91 273x6,0 'OCT 8732 - 78
250 Tpyba Tpyba
BCm3cn2I'OCT 10705 -80 BCm3cn2I'OCT18731 — 74
325 x7,0 TOCT 10704 -91 325 x7,0 TOCT 8732 - 78
300 Ipyba Tpyba
BCm3cn2I"OCT 10705 -80 BCm3cn2I'OCT18731 — 74
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Tabmuna b.4 - [lepeuens TpyO, UCIIOIB3YEMBIX IS PSMBIX YYaCTKOB Ipeodpa-

30BaTeNer ¢ KOJIOM MCIIOJIHEHMS 110 Marepuanam 02

Ay Tpy6a

25 Tpy6a 32x3,0-12X18H10T FTOCT 9941- 81
32 Tpy6a 38x2,5-12X18H10T TOCT 9941-81
50 Tpy6a 57x3,5-12X18H10T TOCT 9941-81
80 Tpy6a 89x3,5-12X18H10T TOCT 9941-81
100 Tpy6a 108x4,0-12X18H10T TOCT 9941-81
150 Tpy6a 159x4,0-08X18H10T TOCT 9940-81
200 Tpy6a 220x6,5-12X18H10T TOCT 9941-81
250 Tpy6a 273x6,0-08X18H10T TOCT 9941-81
300 Tpy6a 325x7,0-08X18H10T TOCT 9941-81
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IMPUJIOKEHUE B
(OGs3atenbHOE)

KOI[ KOMILJIEKTA MOHTAKHbBIX YacTeil l'[pCOﬁpiBOBﬂTCJIH

Tab6mauma B.1
Kona xommtekra .
[TpeoOpazoBaTenu UCHOTHEHUI
MOHTAa)KHBIX Ya- AL [IpeoOpazoBarens ucnoaHeHus B
cTed ’
KO [Tpoxnagku — 2 MITyKH
Kl Tabmmna B.2
K2 Tabmmma B.3
K3 Tabmuna B.4
K4 Tabma B.5 _
[Ipumeuanns

1 HezaBucuMo OT KOj1a KOMIUIEKTa MOHT@XHBIX YacTel ¢ IpeoOpa3zoBaTeIeM CO IITET-
cenbHBIM pazbeMoM (ko I1IP) nocrasnsercs po3erka tuna 2PM22KITH10T'1B1.

2 Tlpeo6pazoBatenu tunopazmepon Jy250, JIy300 uMeroT KOMIUIEKT MOHTaXKHBIX Ya-
creit mo koxay KO, K4.

Taomuma B.2 — CocTaB KOMITIEKTa MOHTAXHBIX yacTten K1

B mtykax
Hcnonnenue A, L Ucnonuenue B
HanmvenoBanue My, mm My, MM

25 32 50 80 100 150 200

dnanernn 2 2 2 2 2 2 2

[TaTpyOox - - - - - 2 2

[Tpokiaaka 2 2 2 2 2 2 2
[Inunska 4 4 4 4 4 8 12
["aiika 8 8 8 8 8 16 24
[Ta#i6a npyXuHHAS 8 8 8 8 8 16 24
[ITa#i6a kpyras 8 8 8 8 8 16 24
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Taomuma B.3 — CocTraB KOMITUIEKTAa MOHTAXHBIX yacTen K2

B mrykax

Ucnionmaenue A, L

HUcnonuenue B

HanmenoBanue Ay, Mm Hy, Mm

25 32 50 80 100 150 200
diragen* - - - - - 2 2
IIpsimoit yuactok 2J1y 1 1 1 1 1 1 1
ITpsimoii yuactok 5/1y 1 1 1 1 1 1 1
[Tpoknanka 2 2 2 2 2 2 2
[muipka 4 4 4 4 8 8 12
[aiika 8 8 8 8 16 16 24
Waiiba 8 8 8 8 16 16 24
Npy>XKUHHAS
[11aii6a kpyras 8 8 8 8 16 16 24

* ecnu (bHaHI_ILI HC YKAa3aHBbI OT/CIbHOM e,Z[HHPILIeﬁ B KOMIIJICKTC, TO ABJIAIOTCA COCTaBHOM YacCThIO

IIPSIMOTO y4acTKa

Tab6muna B.4 — CoctaB KOMITIEKTa MOHTaXHBIX yacTeit K3 B mrykax
Hcnonnenue A, L Hcnomaenune B
HanmenoBanue My, mm Hy, mm

25 32 50 80 100 150 200
Drnanerr* - - - - - 2 2
Ipsimoii yuacTok 5/1y 1 1 1 1 1 1 1
ITpsimoii yuactok 101y 1 1 1 1 1 1 1
IMpoxaaka 2 2 2 2 2 2 2
[lnwnsbka 4 4 4 4 8 8 12
Taiika 8 8 8 8 16 16 24
[1lait6a npy>kuHHAs 8 8 8 8 16 16 24
[1aiiGa kpyrias 8 8 8 8 16 16 24
* ecnu (aHIbl HE YKa3aHbI OTJCIBHON €MHHIIEH B KOMILJICKTE, TO SBJISIOTCSI COCTABHOM YaCThIO
PSIMOTO YY4acTKa

Tab6muia B.5 — CocraB koMIuiekTa MOHTaXKHBIX yacTter K4 B mrykax
Hcnonuenne A, L
Hy MM
HaumenoBanne Ay, Mm

25 | 32 | 50 | 80 | 100 | 250 | 300
®manern o 'OCT 33259 2 2 2 2 2 2 2
[Tpoknanka 2 2 2 2 2 2 2
I Imnneka 4 4 4 4 8 12 12
Taiika 8 8 8 8 16 24 24
[Tait6a npy>kuHHAs 8 8 8 8 16 24 24
[Taii6a kpyrias 8 8 8 8 16 24 24
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MNPUIOKEHUE I
(CpaBouHoe€)

3aBuCHMOCTDH AaBJCHUHA HACBINICHHBIX MMapoB BOAbI 0T TEMIIEPATYPhbI

P, KTC/CM? 5

4,5

‘ /
3,5

3 /
2,5

2
15

1

0,5
//

0 —— 0

T
0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 15C °’

Tabmuma I'.1
T, °C 1 5 10 20 30 40 50 60 70
P..., krc/cm? | 0,0067 | 0,0089 | 0,0125 | 0,0238 | 0,0432 | 0,0752 |0,1257 |0,2031 [0,3177

[Tponomxenue Tadmuubl I'.1

T, °C 80 90 100 |110 120 130 140 150

Pun, krc/cM?  |0,4829 |0,7149 |1,0133 |1,4608 [2,0245 |2,7544 |3,6848 |4,7597

[Ipumeuanne
T - Temneparypa paboueii )KUIKOCTH, Py, - aOCOMIOTHOE NTaBlIeHWE HACBIIMIEHHBIX TTapOB
BOJIbI B TPYOOIIPOBOJIE.
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MMPUJIOKEHUE /I
(OGs3atenbHOE)
MeToauka OlEHKH MOTePh JaBJIeHHs PH YCTAHOBKe NMpeodpa3oBaTeis
J1.1 MetonuKy OIeHKH THAPABINYECKUX MIOTEPh B TPYOOIIPOBO/IE, 00YCIIOBIICH-
HBIX BPE3KO IpeoOpa3oBatelisi, pACCMOTPHUM Ha IPUMEPE HAaHOOJIee YacTo BCTPEUaro-
mieiics cucteMbl "KoH(Dy30p — ipeodpazoBarens Metpan-300I1P — muddyzop" B cooT-

BETCTBUU C pUcyHKoM /[I.1.

50y mcr My
I - ﬂ — I
| |
S N I H=>}
|
T &
Pucynox /1.1

J1.2 CornacHO MPUHIIMITY CYyTIEPIIO3UIIMY CyMMapHbIe TIOTEPU HAIOpa Ha paccMart-
pPHBAEMOM YYaCTKe CKJIaIbIBAIOTCSI I3 MECTHBIX IOTEPh HAropa Ha KoH(y30pe, mpeodpa-
3oBaresie Metpan-300I1P u nuddyzope:

AP o6 = APy + AP, + APpp d.1)
rae APy - motepu Hanopa Ha KoH(y30pe, Kre/cMm?;
AP, - notepu Hanopa Ha auddysope, Kre/cm?;
APrp - moTepu Hanopa Ha npeoopasosarene Merpan-300I1P, krc/cm?

[Torepu nHanopa Ha koH(]y30pe U U dy30pe BEIUUCISIOTCS 110 (hopmyie:

Py X W,
APK/,D, = écyM>< TKIH ) (I[Z)

rae  Eeyw- CyMMapHbIN KOXQQUIMEHT COPOTUBIIEHUS Ha KOH(Y30pe/ muddy3ope;
Py - TUIOTHOCTh SHEPTOHOCHUTEIS C YUETOM (DAaKTUUICCKMX 3HAYCHUN TEMIICPaTyphl U

NaBJIeHHs Ha BXxoje B koH(y3op/muddy3op, Kkr/m?;
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_Q,
Wp = F_ - CKOPOCTh SHEPrOHOCHTENS Ha BXOJIE B "koHby30p / muddy3op", m/c,
0

rae Q- Tekymmii pacxon, Me/c,
Fo- II0Ima s ceueHus, M2,
J1.2.2 Pacuet moteph Haropa Ha KOH(Y30pe.
CyMMapHbIii KOOQQUIKUEHT CONPOTUBIIEHHUS HA KOHPY30pe Ecyy MOMKHO IpECTa-

BUTH B BUJIC:

Eeym = Exonpp + Eipy a.3)
r7€ Exonp - KOAPPHUIMEHT MECTHOTO COMPOTUBIIEHUS HA KOH(Y30pE;
Exp - KOO(PPULIMEHT CONPOTUBIIEHUS TPEHUSL.
JIiia koHn4yeckux KoH(y30poB (pucyHok /1.2) cyMmapHbIil Ko3pPHUIMEHT compo-
TUBJICHUS] UMEET MUHUMYM IPHU 3HAYCHUSAX [IEHTPAILHOTO YTJIa PACIIMPEHHUS B TIPE/Ieiax
0 °< o0 £40 °, mo3ToMy TPy MOHTaXKE TTPeoOpa3zoBaTeNs PEKOMEHTYETCS OCYIIIECTBIISATh

IIepexXoabl OT OOJIBIIIETO CCUCHUS TPY6I>I K MCHBIICMY, co6m0na51 9TO YCJIIOBHC.

Do

_____ e _._._% a)

Pucynoxk /1.2

KoadduimeHT MeCTHOro conpoTuBieHUs KOH(BY30pa onpenessercs mo ¢op-
MyJie:
Exonp = (-0,0125-n* + 0,0224-n3 - 0,00723-n? + 0,00444-n — 0,00745)x
x (o3 - 2r-0? - 10-o0), (A4)

rae N =FJF;- oTHOIIEHHWE MIomaAeH y3KOro U IHPOKOro CeYeHUH KOH(Y30pa;

0L - IEHTPAIbHBIN YTOJI paCIIUPEHHUS], BBIPAKEHHBIA B paInaHaX.
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Ha pucynke /1.3 npuBeaeHa 3aBUCUMOCTbD Exongpy OT OL IPU PA3IUYHBIX 3HAUEHHSX N

(s 3ravennii n= 0,256; 0,320; ,0400; 0,490; 0,640 u 0,800).

gkomp
0.06

0.256

0.05 —
0.32
0.04

0.03 <

\
e

0.02 =z
==
1

001 -
%i —] ij’ﬂ I a, rpaj

0 5 10 15 20 25 30 35 40

[<>)

VAN
\
\
\

Pucynok /1.3 - 3aBUCUMOCTB Eyong OT LIEHTPAIBLHOTO YITIa PACIIUPEHHUS O

KoaduuueHT conmpoTuBICHUS TPEHUS CYKAIOLIErocs y4acTKa KOHHUYECKOTO
KoH(y30pa:

Emp = A-(L-nH)?/[8-sin(a/2)], (1.5)
rzie A - IMHEHHbBIN KO3 (OUIUMEHT COTPOTUBIICHUS TPEHMUSL.

JI1 HeC)kMMaeMon KUAKOCTH A 3aBUCHUT OT CTEIIEHH IIEPOXOBATOCTU CTEHOK
TpyOomnpoBosa u 6e3pazmepHoro umcia (kpurepusi) PeitHoinbaca, BbIpakarolero co-
OTHOILIEHUE CUJI UHEPLIMK U CUJI BA3KOCTH (BHYTPEHHETO TPEHHS) B MOTOKE YKHUJIKO-

CTH:

Re = w:Dyylv, (/1.6)

7€ V - KHHEMATUYEeCKas BSA3KOCTh KUIKOCTH, M%/c (3HAUYEHHs BA3KOCTH B 3aBUCUMOCTH
OT peaIbHBIX MApaMETPOB KOHTPOJIUPYEMOU )KHIKOCTH MOYKHO OTPECIIUTD 10 TaOIUIIaM
cnpaBouyHuka "Ternodusudeckue cBorcTBa Bojabl ¥ BogHoro mapa'C.JI. PuBkun, A.A.
Anekcannpos, M., “Oneprus”, 1980 r);
D.p, - auametp TpyOonpoBoaa.
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CKOpOCTB JABMKEHUS W )KHJKOCTU B TPY6OHpOBOI[e 3aBUCHUT OT PCAJIbHOI'O 3HA4YC-

HUs pacxona Q u auameTpa TpyOonpoBoa.

Q, M/u
10 ;
Tly300
\\ |
103 =
Jy200 L
. \ S P
10 Jy150 \| [~ T LA
‘== IE' — — -
‘\\ ~\ — = > /4"/
P L~ r =~ A 1
= =
10 1 At A
)ly 1.00 "le I'I' ,I == — — =
| JTy80 I ™ ///'/ ///,
!
- /’ = ( u /,')/Ily3 < Jy25
= A A LT N
L ===
- //,/ \I[y50
" W, M/c
0,1 ’
0,01 0,1 1 10

Pucynok /1.4 - I'paduk 3aBUCMMOCTH pacxo/a >KUJIKOCTH OT CKOPOCTH MOTOKA

Ha pucynke /[.4 moka3aHo COOTHOIIEHHE CKOPOCTH TIOTOKA KHUIKOCTH M pacxoja
1ist ipeoOpazopareneit Merpan-300I1P.

PesxxuMbl IBHOKEHUS JKUAKOCTEH, KOHTPOJIMpPYEMbIe Mpeodpa3oBaTeieM, sBIs-
10TCsl TypOyJIeHTHBIMU. J[J1s1 TAaKUX PEXUMOB JIMHEHHBIN KOI(D(MUITMEHT COTPOTHBIIE-
HUSI A TpyOOIIPOBOZOB KPYTJIOTO CEUYECHUS C THAPABINYECKH (TEXHUUECKH) TIIaIKUMU
CTEHKAaMHU BbIUUCIIAETCS 10 Gpopmysie OUIOHEHKO-AJBTITYJIS:

A = (1,8-IgRe — 1,64)2 (I1.7)
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Ha pucynke /1.5 npuBeneHa 3aBUCUMOCTD A OT Re.

A
0.04
\\\
0.03 -
0.02 ~
\
0.01 T MEREY
0 Re
10° 10* 105 106 107
Pucynoxk /1.5

Takum 00pa3zoM, 3Hasi peajbHbIE 3HAUCHUS JUaMETpa TPyOOIIpoBOja, IEHTPAIb-
HOTO yTJjia paclIUPEHHs, CKOPOCTH MOTOKA C UCIIOIL30BAHUEM IUArpaMM, TPUBEIACHHBIX
Ha pucyHkax J[.3 — J[.5, MOXHO ompeaenuTh MoTepy AaBieHus Ha KoHpy3ope APy mo
dbopmye J1.2.

J1.2.3 Pacuet moteps Haropa Ha auddyzope AP,

Do

— - B I

Pucynoxk /1.6

[TpumeHss ycIOBHBIN METOJ pa3/iesieHnsl CyMMapHbIX OTepb Ha TUPPy30pe Ecyy,

HUMCEM.

Eeym = Emgpy + Gy (1.8)
e Emggp - KOAP(UIMEHT MECTHOTO CONTPOTUBIIEHUS HAa AU dy30pe;

Exp - KOO(PPULIMEHT CONPOTUBICHUS TPEHUSL.
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Koapuiment &, onpenernsiercs Takoke, Kak 1 s KoHdy3opa 1o ¢popmyie ([1.5).

Jlist konmdeckux mud@y30poB ¢ yriaamu pacimpenus B npeaenax 0°< o < 40° u
Oonbimx ncen Re (TypOyneHTHBIN pexkuM TeueHHsT) KO PUIIMEHT MECTHOTO COTPO-
THUBJICHUS gy MOXKET OBITH BBIYMCIIEH 110 (POpPMYJIE:

Eat = 3,2-[t9(/2)]25-(1-n1 )2 (119)
rae N = F1/Fo- OTHOIICHHE TUTOIIA/ICH IIMPOKOTO U Y3KOro cedeHui quddy3opa.

ITo HaliieHHBIM 3HAYECHUAM Erp U &gy OIPEAEIIIOTCS CyMMAapHBIE IOTEPH JABIIC-
Hust Ha quddyzope.

Ha pucynke /1.7 npuBeneHa 3aBUCUMOCTb Epaey OT OL IPH PA3JIMUHBIX 3HAUEHUSIX Np

(ms 3Havenuii ny = 1,25; 1,562; 2; 2,5; 3,125 u 3,9006).

Emip
0,5
3,906
0,4 o
’ 3,12 /
0,3
25 />/
0,2
20 )/ 4
01 4/ 125 —
' e -
=1 0., rpat
0 10 20 30 40

Pucynox J1.7 — 3aBUCUMOCTB Epaeyy OT YIIIA OL

J1.2.4 Onpenenennie THAPABINYECKUX MTOTEPh HA peoOpaszoBarene AP

[Totepu AP , 00ycioBieHHbIC BpE3KOH IPOTOYHOM YacTH MpeoOpa3oBaTesis B TPY-
00MpPOBO/I, OMPEAEIAIOTCS IO HUKETIPUBEICHHBIM (POpPMYJIaM:

-4,8:10° (Q/Q1)? MIla - mys npeobpaszosareneii [y 25 - Dy 100 m;

-32-10° - (Q/Q1)?, MIla - a5 npeobpaszosareneii [y 150 - Iy 300 mm.

Ha pucynke /1.8 mpuBeneHa 3aBucuMoctb AP OT pacxona *KHUJIKOCTH B TPyOOITpo-

BOJIC JIJISl KXKJIOTO THIIOpa3Mepa mpeodpa3oBarelis.
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J1.3 [loacrapisis HaliieHHbIE 3HAYEHUSI BCeX cliaraembix B Gpopmyny ([.1), momy-
YaeM CyMMapHbI€ JIOTIOJIHUTENbHBIE TOTEPH Harlopa B TPyOOINpoBoj€e, 00YCIOBICHHBIE
ycTaHoBKo npeobOpazoBatesisi Metpan-30011P. Otu notepu cBomsaTcst K MUHUMYMY, €CITH
ONTUMHU3MPOBaH TUTOpazMep npeobpazosatesis (Q < Quov), @ MPOEKT HA YCTAHOBKY ITpeoOpa-
30BaTeNsl 1 MOHTaXHbIE paOOThI MPOBEACHBI ¢ COOMIOJIEHUEM PEKOMEH IAIMK 10 MOH-
Ttaxy. [Ipy BBIOJIHEHUU 3TUX YCIOBUI CyMMapHbIE MOTEpHU (JaKe MPHU MPEBBIILICHUN
aaMeTpa TpyoomnpoBosa Haj Jly npeoOpaszoBaTens B 1Ba U OoJiee pa3), Kak MpaBuiio, HE
npesbimarot 0,015 MIla (0,15 kre/cM?), 4T0 HOATBEPKIEHO IPEMIPHATHEM-Pa3paboTum-
KOM B XO/I€ SKCIIEPUMEHTAIILHBIX pa0boT MpH 0TpabOTKe MpeoOpa3oBaTeis, a TAKXKe Mpak-

THYCCKHUMMU PE3YJIbTaTaMH SKCIUTYATHPYIOIIUX OpFaHHBaHHﬁ.

0,1 Z= 7 —
ﬂy32 ; // y4 !/,
10_2 A1/ . //, - ,//
AN / /I / /I
w25 — /A A S /
/ Tly300
) /I /
1073 \/ L - £ £1y100
Tly80 S /[ ——f { s
. dll 1 S 5/ Jy150
10- a4 . L . ’/
/, y ~ 7/ ~ £ B
/ 1/ /
0 — AT AN LA v250
10 AN/ /1T I AN Jly200
pd //, 7/ a 7 //
10 V4
4 3
0,01 0,1 1 10 10?2 103 104 Q,m°/u
Pucynoxk /1.8

Pucynok 11- ITorepu naBnenust AP Ha npeoOpazosatenie Metpas - 30011P B
3aBUCHMOCTH OT pacxoza Q
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MNMPUJIOXKEHUE E
(Obs3arenbHOE)

I'abapuTHbIe U YCTAHOBOYHBbIEC Pa3Mepbl MPeodpa3oBaTeJis
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Pazmeps! npuenensl B Tabmune E.1 u E.2

Pucynok E.1 — ["'abapuTHbIie U YCTaHOBOUYHBIE pa3Mephbl MpeoOpa3oBaTes
ucnoisenus B tunopasmepos [y 150, Iy 200 mm
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Pazmeps! npuenenst B Tabnuie E.1 u E.2

Pucynok E.2 — ['abapuTtHbie 1 yCTaHOBOYHBIC pa3Mephl peoOpa3oBaTelis
ucnionHenust A tunopasmepos ly 25, [y 32, dy 50, Ay 80, dy 100 mm
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Pa3meprn! mpuBenensl B Tabmuie E.1 u E.2

Pucynok E.3 — I"'abapuTHbie U YCTaHOBOUYHBIE pa3Mephbl MpeoOpa3oBaTesi
ucnoiHenus L tunopasmepos [y 32 mm
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Pucynok E.4 — ["aGaputHbie 1 yCTaHOBOYHBIE pa3Mephbl MpeoOpa3oBaTeieit

7.
||
B

Pasmepn! npuseaens! B Tabmuie E.1 u E.2

tunopazmepoB [y 250 u [y 300 mm

Tabmuma E. 1
Pa3mepbl B MUJLIMMETpax
By ucrionmHeHus n D, B, H, Macca, K,
mpeoOpa3oBaTes Y He Oosee He Oosee He Ooree He Ooree
25 68 68 290 2,8
32 78 65 290 3,0
AL 50 92 70 300 3,3
80 123 105 330 6,0
100 139 120 355 8,5
B 150 173 112 425 10,8
200 213 127 495 170
] 250 329 200 685 28,0
300 384 200 725 30,0
[Tpumeuanune — Macca npeobpa3oBateneil yka3aHa 0€3 KOMIUIEKTa MOHTa)KHbIX Ya-
crerd (KMY)
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Taomuua E.2
Pa3mepnl B MHIIITUMETpaX

HomunuansHoe
O0o3HaveHue
3HAYCHHUE, [Ipumevanne
pazmMepa
He OoJiee
108 [IpeoGpazoBarens Oe3 omniuit
C 163 [IpeoGpazoBarens ¢ oniusamMu, HO 6e3 KK
181 [Tpeob6pazoBarens ¢ JKKU
L 102 [IpeoOpazoBarenb C AMEKTPUIECKUM pazbeMoM «C»
112 [IpeoOpazoBarens ¢ eKTpUIecKuM pazbeMoM «I11Py

4
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A —Bapuant st KMY KO, K4 A — mapuasT s KMU K1

Lyer

Bce pasMepsl 1 3HaueHHe n ipuBeeHbl B Tadbmue E.3

Pucynok E.5 — YcraHoBouHble pazmepsl IpeodpazoBaress ucnodHeHuii A u L
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Bce pa3meps! 1 3HaUeHUe n IpuBeIeHbI B Ta0uie E.3

Pucynok E.6 - YcraHoBo4HbIE pa3Mephl peoOpazoBartesielt ucrnoaHeHus B
tunopasmepos [y 150, 200 mm.

I—ycr

Bce pasmeps! 1 3HaueHne n puBeeHbI B Tadmuie E.3

Pucynok E.7 - YcranoBounsie pazmepsl peodpazosarens [[y250, 300 mm
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Tab6muma E.3

Bun
ucrionierus | [y, B, Dy, Lyer, H, L, d, n,
npeobpazBa- | MM MM MM MM MM MM MM IIT.
Tens
25 115 85 62/86 310 ) 14 4/3
50 160/144 | 125/110 | 64/88 | 343/335 ) 18 4/3
A 80 195/178 | 160/145 | 99/125 | 375/364 ) 18 8/4
100 | 215/192 | 180/160 | 114/144 | 405/386 ) 18 8
A, L 32 135 100 59/83 325 ) 18 4/3
150 244 210 222 465 278 18 8
B
200 334 295 283 560 343 22 12
250 405 355 210 725 ) 24 12
) 300 460 410 210 765 ) 24 12

[Ipumeuvanue — B uucnurene apodu ajs ucriosHeHuid A u L ykazansl pazMepsl Ajist
KMU K4, B 3namenaresne — myist KMY K1.
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INPUJIOKEHUE K

(Obs3arenbHOE)

MomnTa:k nmpeodpasoBareJis

— _6 ________ - {3'_

Pucynok K.1 — IIpumep TUIOBOI yCTaHOBKHM NpeoOpa3oBaTesis

Pucynox XK. 2 — MonTax npeoOpa3zoBaterisi Ha TpyOOnpoBoie OOJBIIETo JHaMeTpa
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5 I[ y 2 I[ y
CTpyeBBINpSIMHTEIb m_ .
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Pucynoxk JK.3 - YcraHoBka nmpeodpazoBaresisi Ha TpyOOIpPOBO MEHBIIIETO

AUaMCTpa

STy 2/l
[ — v [—

|
i
—H-H=-H--
— —
I I

[ ——]

CrpyeBbINIPIMHUTEID

Pucynoxk .5 - YcranoBka npeoOpa3zoBatesis ¢ 1ByMst otBojgamu 90 © B o11-
HOM TIJIOCKOCTH
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CrpyeBbHIpAUTE]Ib

Pucynok K.6 - YcraHoBka ripeoOpazoBartess ¢ AByMsi oTBogaMu 90°
B Pa3JIMYHBIX TIOCKOCTSIX

Sy ! 21y

CrpyeBbIIpAMHUTEIb m -
i

Pucynok )K.7 - YcranoBka npeoOpa3zoBaTesisi ¢ AByMs JPOCCEIbHBIMU KJIallaHAMH

a‘% =
'——-*:'J--

0 e o Y
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| | et
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a >5°

Pucynoxk XK.8 - YcranoBka mpeobpazoBaresist o1 yriioMm
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MNPUJIOKEHUE U
(CpaBouHoe)

KoncTpykums cTpyeBbIIpSIMUTEJIS

CtpyeBbIIpSMUTEND B COOTBETCTBUH C prcyHKOM .1 u3roraBiuBaercs U3 Tpyook ¢
BHyTpeHHNM auaMeTpoM d < 0,2Drp (D1p — BHYyTpeHHHI qruaMeTp TpyOOIIpoOBoO/a), pacio-
JI0KEHHBIX MapaJuIeIbHO OCH TPYOOIIPOBO/Ia U 3aMOHSIOIINX BCE €r0 ceueHue. Yuco Tpy-
00K TOJKHO OBITh HE MeHee 19, a AyuHa CTPYEBBIPSMUTENS 3aBUCUT OT THIA MECTHOTO
cornpotusienus u coctaBiger L = (2...3) Drp. Tommuna ctenok TpyOok f 1omkHa ObITh HE
meHee 0,025 D1p. CTpyeBbIIpAMUTENN YCTaHABINBAOTCS Ha paccTosiHuu (1...2) Dy, oT no-

CICOAHCTO MCCTHOT'O COIIPOTHUBIICHMA.

D
. o \ /I

Pucynok 1.1 — KoHCTpyKLIHS CTPYEBBIIPSIMUTENS
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MNMPUJIOKEHUME K
(Obs3arenbHOE)

BcTaBka TexHoJiornuecKkas

i/

D,
D:

L

Pucynok K. 1 - Texnonornueckas BcraBka

Tabmuna K.1 — PasMeps! TexHonornyeckoit Betasku [y25, 1y32, y50, y80, y100, 1y150,

Hy200, MM
Pa3zmepbl B MWIIHMETpax
Bwun ucrionne-
HUS TIpeoOpa- Ny L Ds D,
30BaTeII
25 68 49 33
50 70 70 58
A 80 105 100 91
100 120 120 109
A L 32 65 50 39
150 112 159 141
B 200 127 203 185
250 200 329 257
) 300 200 384 309
[Tpumeuanne — HeykasaHHbIe IpeiesibHbIC OTKJIOHEHUS pa3MepoB 1o H14, h14,
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MNPUJIOKEHHUE JI
(Obs3aTenpHOE)

Cxembl coeiMHEeHUI Tpeodpa3oBaTelisi ¢ BTOPUYHBIMU NPUOOpaAMu

Konopgka XP1 | XS1
EMNb |KoHT. EMNb [—5>— -
Ll_U 0 Ll_U 1 i McTouHmK
nuTaHus
+U il +U 2
3 KT 3
4 4
Fin |Test+ Fin 5
KT |Test- 6
0o- 1 7
K+ 2 8 - o
BTopuyHbIn
o- 9 npubop
K+ 10
MeTpaH-300[1P

1

XP1 - Bunka tuna 2PMI22B10II1E1b
XS1 - poszetka tura 2PM22KITHI10T'1B1

[Ipumeuanus:

1 [Ipu ucnosHeHnu npeoOpazoBaTessi ¢ CATbHUKOBBIM BBOJAOM MPOBO/IA MIPUCO-
EIOUHATH K KOJIOJKE;

2 JlonyckaeTrcst UCHOJIb30BaTh UICTOYHUK MUTAHUS BXOJSAIINM B COCTaB BTOPHY-
HOTO NMPUOOPA UM UCTOUYHUK NMUTAHUS BHIOJIHEHHBIN B KAU€CTBE OT/IEIBHOIO yCTPOM-
CTBA;

Pucynok JI.1 - Cxema noaximouenus npeoopazosaresst Merpan-30011P
C BBIXOJIHBIM CUTHAJIOM THIIA ‘“3aMKHYTO/Pa30MKHYTO (OMTOMapa) K BTOPUIHOMY
puOOpy C ABBTOHOMHBIM UCTOYHUKOM TTHTAHUS
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Konogka XP1 | XS1
LEMb |KoHT. LEMb |—>>— i i
— McToYHMK
- O U L NMNTaHnA
+U A +U 2
Loop- 3 KT 3
Loop+ 4 4
Fin |Test+ Fin 5
KT [Test- 6 ]
9- 1 Loop- 7 L PS R BTopun4HbIN
I o npubop
K+ 2 Loop+ | 8 : * o 4+ b
9- 9 I : : :
K+ 10 : : I
I
Lo | HART- MK
I : : : Moaem
- |
I
MeTpaHn-300I1P : : : L]
' | L Hart
J_ : | usB/ USB/COM
= | : COM
Loy
bl HART-
:_ L KoMmmyHukaTop

XP1 - Busnika tuna 2PMI22B101I1E1B
XS1 - po3erka Tama 2PM22KITH10I'1 B1

[Ipumevanus:

1 Ilpu ucnosHeHuu npeodpa3oBarTeis ¢ CATbHUKOBBIM BBOJIOM MIPOBOJAA MIPHUCO-
€MHATH K KOJIOJIKE;

2 Ilogxmouenne HART Mozema ¥ mepCcOHAIIBHOTO KOMITBIOTEPA MPOU3BOAUTH
Py HEOOXOAMMOCTU HACTPOWKH WIIM YTEHUS mapaMeTpoB npeobpasosarens mo HART
POTOKOIY.

3 Bmectro HART Monema u mepcoHaIBHOTO KOMITBIOTEpA JIOMYCKASTCS UCIIOJb-
3oBatb HART- kxoMMyHuUKaTOD;

4 Tlpu Hanuuuu BTOpOro pasbema (po3erka tuna 2PM22B10I'1B1) Ha kopmyce
npeoOpazoBatTeis MOAKIIOUEHNE K TOKOBOMY BBIXOJHOMY curHaimy 4-20MA mpousBo-
JIUTh K KOHTakTaMm 6 — «Loop—» u 8 — «Loop+».

Pucynok JI.2 - Cxema noakmouenus npeodpazonaresst Metpan-300I1P ¢ TokoBbiM
BBIXOJIHBIM CUTHAJIOM K BTOPUYHOMY MTPUOOPY € BO3MOKHOCTHEO HACTPONKHU WITU YTEHUS
napameTpoB 1o nudposomy HART npoTokoy

102



Konopka XP1 | xs1
LEMNb [KoHT. LEMb |—>>— -
U o) U 1 _|._ McTouHmk
nuTaHus
+U O +U 2
485A 3 KT 3
485B 4 4
Fin |Test+ Fin 5
KT Test- 6 A 5
3. 1 485A 7 BTopuyHbIn
npnbop
K+ 2 485B 8 B
- 9
K+ 10
MeTpaHn-300[1P

1

XP1 - Busnka tuna 2PMI22B101I1E1B
XS1 - pozerka turma 2PM22KITH10I'1B1

[Ipumeuanus:

1 [Ipn ucnonHeHnH mpeoOpa3oBaTelsi ¢ CaTbHUKOBBIM BBOJOM MPOBOJIA MPHCO-
€IMHATDH K KOJIOJKE;

2 Ilpu Hanuuuu BTOporo paszbema (poszerka tuma 2PM22B10I'1B1) na kopmyce
npeoOpazoBarensl MOAKIOYEHUE K LUQPOBBIM BBIXOJHBIM CHUTHAJIaM IMPOU3BOJIUTH K
KOHTakTaM 1 — «485A» u 2 — «485B» pazbema.

Pucynok JI.3 - Cxema nonkimouenust npeoopasosarenst Merpan-300I1P ¢ iudpo-
BBIM BBIXOJIHBIM CUTHAJIOM RS-485 K BTOpHYHOMY IMPHUOOPY
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Konogka XP1 | xs1
T e T o
nUTaHuA

+U A +U 2

485A | 3 KT 3

485B 4 4

Fin |Test+ Fin 5 MpeobpasoBarenb MK

KT Test- 6 RS485

o- 1 485A | 7 A

K+ 2 485B | 8 B
- 9 COM/USB COM/USB
K+ 10

MeTpaH-300[1P

1

XP1 - Bunka tuma 2PMI22B10111E1b
XS1 - pozerka tTuma 2PM22KITH10I'1 B1

[Ipumeuanus:

1 Ilpu ucnoaHeHuH npeodpazoBaTeisl ¢ CAIbHUKOBBIM BBOJOM IIPOBOJA IPUCO-
EAMHATH K KOJIOJIKE;

2 [Ipn Hanmuuum BTOpOro pasbema (pozeTtka tuna 2PM22B10I'1B1) nHa xopmyce
npeoOpa3oBareis MOAKIIOYEHUE K LHU(PPOBBIM BBIXOJHBIM CUTHAJIAM MPOU3BOJUTH K
KoHTakTaM 1 — «485A» u 2 — «485By paznema.

Pucynok J1.4 - Cxema noakmoueHus mpeodpazonaresst Merpan-300I1TP ¢ mmdpo-
BBIM BBIXOJIHBIM cHTHaioM MOdBUS k IepcoOHaIbHOMY KOMITBIOTEPY
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XP1 | xs1 xs1 XP1

LUEMb |—>— - B —&—| UEMb
] McTouHuk UcTouHmK | -U

nuTaHmsa nuTaHmnsa
+U +U

1
2
485_A 7 | 485_A
485_B 8 | 485_B

>
Rc ¢ (¢ Re
MeTpaH-300r1P l_S) ) 9 T MeTtpaH-300IP

T ) ! T

N[N

XP1 | xs1
LUEMb |—>— - A
U 1 McTouHuk Cuctema ynpaeneHust

nnuTaHnsa
+U B

485 A
485 B

OIN[IN| -

MeTpaH-300[P

1

XP1 - Bunka tuna 2PMI"22B1011I1E1b
XS1 - pozerka tTuma 2PM22KITH10I'1 B1
RC — cormacyromuii pe3sucTop ¢ COMPOTUBICHUEM, COBITAIAIOIINM C BOJHOBBIM COIIPO-

TUBJICHUECM ITPUMCHACMOTO Kaoes

[Ipumeuanus:

1 Ilpu ucnoaHeHUM Mpeodpa3zoBaTelis ¢ CaIbHUKOBBIM BBOJIOM MPOBOJIA TIPUCO-
SJIMHATH K KOJIOJIKE;

2 Pexomenmyemblil kKaOenb JIJIs JUHUM CBSI3M THIIA “‘BUTAs Mapa’ ¢ BOJHOBBIM CO-
npotuyieHueM 120 Owm;

3 Cornacyrorye pe3rucTOphI MOAKIIOYAIOTCS K TUHUU CBS3H B HanOOJIee yaaIeH-
HbIX Toukax. JlomyckaeTcs COBMeCTHasl MPOKJIaJKa B OJIHOM KaOeJie MPOBOJOB Iiemeit
MATAHUA JaTYMKA U JIMHUU CBSI3U. B 9TOM cilydae peKOMEHAYETCsl SKpaHUPOBaHHBIN Ka-
0enb ¢ u3oaupyromeid 0007109Koi. 3a3eMIIeHHEe KpaHa IPOU3BOIUTh B OJTHOW U3 JIBYX
HanOoJIee yAaJICHHBIX TOUCK Kabess (HanpuMep, MyTeM COSTMHEHUS YKpaHa C KOPITyCoOM
natyuka). Jlomyckaercs muTaHue HECKOJIbKHMX JaTYUKOB OT OJHOTO OJIOKA ITUTAHUS.

Pucynox JI.5 - Cxema moaximoueHusi HECKOJIBKHUX mpeoOpaszoBateneit MeTrpaH-
300ITP ¢ mudppoBbIM BEIXOTHBIM cUTHAIOM RS-485
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MNMPUJIOKEHUE M
(CpaBouHoe)

Cxema ycTAaHOBKHM NPHUCIIOCO0ICHHS IJIS1 AEMOHTAKA NMpeodpa3oBaTteist
5 2
2 — —
1 / u \
\
| \ QJ

1 - 6onr

2 - (hnmanen
3 - maitba
4 - raiika

5 - ynop

Pucynok M.1
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MNPUJIOKEHUE H
(Obs3aTenpHOE)

CxeMbl YCTAHOBKH TeJIa 00TeKAHUS

1 - xopmyc
2 - TeNo 00TeKaHUs
3 - konb110 pesuHoBoe 007-010-19-2 T'OCT 9833

[Ipumeuvanue - bonrel kKperieHUs Tena 0OTEKaHUS HE MOKA3aHBbI.

Pucynok H.1 - Cxema ycTaHOBKH Tesia 00TeKaHUsI TpeoOpa3oBaTess UCIIOTHEHHS A
tunopazmepa Jly 25 mm
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Koabno PE3UHOBOE

22

22

[Ipumeuanu4
1. Bonare! KperuieHus Tena 0OTeKaHusl He TOKa3aHbl.

2. Konb11o pe3snHoBoe ykazano B Tabmimie H.1.

Pucynok H.2 - Cxema ycTaHOBKH Tea OOTEKaHHs B TPOTOYHON YacTH
npeoOpazoBaresei ucrnonHenus A tunopasmepon [y 32, y 50, [y 80, Iy 100 mm

Tabmwua H.1
Ty, MM Hcnonnenne pe3suHoOBOIo
kosbia mo 'OCT 9833
32 Konbio 007-010-19-2
50 Komsiio 011-015-25-2
80 Komsmo 017-020-19-2
100 Kompiro 019-025-36-2
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p———— Kombuyo pesuHoboe

Pucynok H.3 - Cxema ycTaHOBKH Tesia OOTeKaHHsI B IPOTOYHOM YacTH peodpa3o-

Batesieil ucronHenust L tunopasmepos Jly 32
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2%

A

[Ipumevanue - bonrel KperieHUs Tena OOTEKaHUS HE MOKa3aHBbI.

Pucynok H.4 - Cxema ycTaHOBKH TeJla OOTEKaHHUs B IPOTOYHOM YacTH

npeobpa3zoBareneit ucnonnenus: B runopazmepos Jly 150, dy 200 mm
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Koabuo pe3nHOBOEC

065-070-25-2 'OCT 9833

Pucynok H.5 - Cxema ycTaHOBKH TeJla OOTEKaHHUsl B IPOTOYHOM YacTH

npeoOpazoBareneit Turopazmepos Jy 250, Iy 300 mm
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MNMPUJIOKEHME I1
(Obs3arenbHOE)

CxeMbl coelMHEHN M MOAKJIIOYEHHI IPeodpa3oBaTelisi PU NMOBEPKe

Konogaxa XP1 | xs1
LIEMb [KoHT. LUENb [—>— -
U 0 U 1 McTOoYHMK
nMUTaHnAa
+U a +U 2 =
3 KT 3
4 4
Fin [Test+ Fin 5 +
KT Test- 6 eHepaTop
- 1 7 Ru(v) o - —-l__
K+ 2 8
> |9 M1
K+ 10 +
R1 R2 YacTtoTtomep —_l
MeTpaH-300rI1P

1
XP1 - Bunka tuma 2PMI22B10111E1B;
XS1 - pozerka tuna 2PM22KITHI0I'1B1;
Ru(1) — conpoTuBiieHNE HATPY3KH TSI UMITYJILCHOTO BBIXOTHOTO CUTHAJIA;
R1 — pesucrop (82,0 +4,1) kxOm 0,125 Br;
R2 — pe3ucrop (15,00 +0,75) kOm 0,125 Br.

[Ipumevanus:
1 [Ipu ucnonHeHnn npeoOpa3oBaTesisi C CATbHUKOBBIM BBOJOM
IIPOBO/Ia PUCOETUHSTD K KOJIOJIKE.
2 B xauecTBe CONPOTUBIEHUS HATPY3KU AOIMYCKAETCS UCIIOJB30-

BaTh Mara3uH conpoTusieHnid P4831.

Pucynoxk I1.1 - Cxema noaxiroueHust mpeoOpa3oBaTelis Py OINPE/ICIICHUH TapaMeTpOB
UMITYJILCHOTO CUTHAJIA, TOTPEITHOCTH U3MEPEeHHs 00beMa 10 UMITYJILCHOMY CUTHATY

112



Konopgka

XP1

XS1

MeTpaHn-300I1P

XP1 - Bunka 2PMI22B101111E1b;
XS1 —pozerka 2PM22KITHI10I'1B1;
P1 - nepexoanuk (Bxoaut B coctaB Metpan-550UP).

1

Wmmuratop
pacxona
MeTtpaH-5501P

LIEMb |KoHT. UEMNb |—>— P1 LEMb [—>—

Y 0 u L -U L McToYHUK
+U A +U 2 +U 2 _|_ nuTaHusa
3 KT 3 3 +

4 4 4 J_

Fin [Test+ Fin 5 5 =
KT Test- 6 6
- 1 7 7
K+ 2 _L 8 8
L 9- 9 9
K+ 10 10

[Tpumeuanuie — [Ipu ncnoab30BaHMM MPEOOPA30BATENS C CATBHUKOBBIM BBOAOM

IIPpOBOJa NPHUCOCIUHATH K KOJIOJKE.

Pucynok I1.2 - Cxema noaximroueHus mpeoOpa3oBartesisi Ipu ONpeesIeHUH TOrpelll-

HOCTH U3MCPCHUA o0BbeMa 1o HUMITYJIbCHOMY BBIXOAHOMY CUTHAJTY C MCIIOJIb30OBAHHUEM

uMuTaTopa pacxona Merpan-5501P

113




Konogka XP1 | xs1
LIEMb |KoHT. LUENb |—>>— |—0— -
NcTouHmMK
U O U 1 nUTaHus
+U a +U 2 =
Loop- 3 KT 3
Loop+ 4 4
Fin [Test+ Fin 5 +
KT Test- 6 leHepaTOp —_l_
o- 1 Loop- 7 r - L
K+ 2 Loop+ 8
- 9
K+ 10
BonbtmeTp
RH(T) + —_l__
MeTpaH-300l1P

1

XP1 - Bunka tuna 2PMI22B101111E1B;
XS1 - pozerka tuna 2PM22 KITH10I'1B1;
Ru(T) — marasun conpotusieHuit P4831.

[Ipumevanus:
1 Ilpu ucnionHeHum npeoOpa3oBaTes C CATbHUKOBBIM BBOJOM POBOJIA TPHCOEIU-

HSATH K KOJIOJKE.

2 B kauecTtBe CONMpPOTHBIICHUS HArpy3KH JOITyCKACTCS MCIOIB30BaTh MEPY COIPO-
TUBJICHUU.

3 Ilpu manmuuu BTOporo pazbema (pozetka tuna 2PM22B10I'1B1) Ha xopmyce
npeoOpazoBatTeis MOAKIIOUEHHE K TOKOBOMY BBIXOJHOMY curHainy 4-20MA mpousBo-
JUTh K KOHTakTam 6 — «Loop—» u 8 — «Loop+».

Pucynok I1.3 - Cxema noaxiroueHus mpeoOpa3oBartelisi Ipu ONpeIesICHUH TapaMeTpoB
TOKOBOT'O CUTHAJIA M TMOTPEITHOCTH U3MEPEHHMSI pacxoza 1o TOKOBOMY CUTHAITY
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Konogxa XP1 [ Xs1
LIEMb |KoHT. LEMb |—>x%$1 P1 LEMb |—>>—
-U (0] -U 1 U 1 o
CTOYHUK
+U 'D' +U 2 ] I: +U Z —|_ nTaHnA
Loop- | 3 KT 3 3 +
Loop+ | 4 4 4 J_
Fin [Test+ Fin 5 5 =
KT Test- 6 — 6
- 1 Loop- 7 7
K+ 2 Loop+ 8 8
o- 9 9
K+ 10 10
Xp1* Mmurarop
pacxona
MeTpaH-300[1P MeTpaH-550M1P
BonbTmeTp
RH(1) +
1

XP1 - Bunka tuna 2PMI22B1011E1b;

XS1 - pozerka tuma 2PM22KITHI10I'1B1;

R (- Marasus conpotusienuii P4831;

P1 - nepexomnuk (Bxoaut B coctaB Metpan-550U1P).

[Ipumeuanue

1 [Ipu ucnosHeHNH TpeoOpa3zoBaTesl ¢ CAIbHUKOBBIM BBOJIOM IIPOBOAA MPUCOEIU-
HSITh K KOJOKE.

2 [Ipn Hanmuuum BTOpOro paspema (pozetka tuna 2PM22B10I'1B1) Ha xopmyce
npeoOpa3oBatTeis MOAKIIOYEHUE K TOKOBOMY BBIXOJHOMY curHainy 4-20MA mpowusBo-
JUTh K KOHTakTam 6 — «Loop—» u 8 — «Loop+».

Pucynok I1.4 - Cxema nojxiroueHust npeoOpa3oBaTelisi py OMPeIEIeHUH MO pell-
HOCTH U3MEPEHUS Pacxo/ia 10 TOKOBOMY CUTHAJTy C MCIIOJIb30BAHUEM UMUTATOPa pacxona
Mertpan-55011P
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Konoaka XP1 | xs1
LIEMb [KoHT. LEMNb [—>— -
U 0 U 1 UcTouHuk
NMNTaHUA
+U a +U 2 ® —
Loop- 3 KT 3
Loop+ 4 4
Fin |Test+ Fin 5 +
KT Test- 6 leHepatop
- 1 Loop- 7 |:J Ru(u) *— - —-l_—
K+ 2 Loop+ 8
> |9 M
K+ 10 L +
R1 R2 YacTtoTomep —_l
MeTpaHn-300I1P

J— HART- MK

Moaem

Hart
RH(T) COM/
usB COM/USB |

XP1 - Bunka tuna 2PMI'22B10111E1b;

XS1 - pozerka tuma 2PM22 KITH10T'1B1;

Ru(u) — conpoTuBneHue Harpy3Ku JIJIsi UMITYJIbCHOTO BBIXOJIHOTO CUTHAJIA;
Ru(T) — conpoTuBieHne HArpy3KH JIJIsi TOKOBOTO BBIXOJHOT'O CUTHAA;

I1K — nnepcoHaIbHBINA KOMITBIOTED;

R1 — pe3ucrop (82,0 = 4,1) kOm 0,125 Br;

R2 — pesucrop (15,00 = 0,75) xOm 0,125 Br.

[Iprmevanus:

1 [Ipu ucnonHeHU npeodpa3zoBaTeNsl C CaIbHUKOBBIM BBOJIOM IPOBOJIA MPHUCO-
€AMHSATH K KOJIOJIKE.

2 Bmecto HART — MozieMa 1 mepCOHaIBbHOTO KOMITBIOTEPA JOMYCKACTCS HCTIONb-
30BaTh KOMMYHHKATOP.

3 B xauecTBe cCONpOTUBICHUS HArpy3KH JOIMYCKAETCs UCTOIh30BaTh Mara3uH co-
npoTtuBieHuil P4831.

4 [Ipu Hanmmuuu BTOporo pazbema (pozerka tuma 2PM22B10I'1B1) na kopmyce
npeoOpazoBatets MOJKII0UEHHE K TOKOBOMY BBIXOJHOMY cHrHaity 4-20MA mpou3Bo-
JUTh K KOHTakTaM 6 — «Loop—» u 8 — «Loop+».

5 BMecTo yactoTomMepa JOMyCKaeTcsl UCIO0JIb30BaTh CUETYUK UMITYJIbCOB.

Pucynok I1.5 - Cxema noakiroueHus mpeoOpa3oBaTeis IPH ONPEICICHUA TTOTPEITHO-
CTH U3MepeHus 1o mudpoBomy curainy Ha 6aze HART — npoTtokosna

116



McTodHuk

NUTAHHA |

Metpan-3000MP

XP1 - Bunka tuna 2PMI22B101111E1B;
XS1 - pozerka tuna 2PM22KITH10I'1B1;
Ru(u) — conpoTuBneHue Harpy3Ku JJIsi UMITYJIbCHOTO BBIXOJHOTO CUTHAJIA,

[1K — nnepcoHaIbHBINA KOMITBIOTED;
R1 — pesucrop (82,0 + 4,1) kOwm 0,125 Br;
R2 — pe3ucrop (15,00 + 0,75) kOm 0,125 Br.

[Ipumeuanus:

1 Ilpu ucnoaHeHUU npeodpa3oBaTelis ¢ CAIbHUKOBBIM BBOJIOM MPOBOJAA MPHUCO-

CAHUHATH K KOJIOOKE.

2 B kadecTBe CONMPOTUBIICHUS HATPY3KH JIOMYCKAETCS UCIOJIb30BaTh Mara3uH co-

npotuBieHuid P4831.

3 Ilpu manmuum BTOpOoro pasbema (pozetka tuna 2PM22B10I'1B1) Ha xopmyce
npeoOpazoBarTessl MOAKIIOYCHHE K MU(PPOBBIM BBIXOJHBIM CHUTHAJIAM MPOU3BOJIUTH K

KoHTakTaM 1 — «485A» u 2 — «485B» pazbema.

— A+

B-

Mpeobpazoearans

Mexapatap —I

Honogua ¥P1 | xs1
LENE [Kowr. UEME |—=— -
-U 0 -l 1
Y0 | 4 Y 2 .
4854 3 KT 3
4858 4 4
Fin Test+ Fin 5
KT |Test- G o
3- 1 485A | 7 ] Ridgia) *—
K+ 2 4858 ]
\— 5 |9 |+
K+ 10 ! ]

+

YacroTomep —_|_

R1 )-LH?
. o

RS 483/ USE

COM/LISE

MK

COM/USB —_[_

4 BMecTo 4acToToMepa JOMYyCKAeTCsl UCIOJIb30BaTh CYETUMK UMITYJIBCOB.

Pucynoxk I1.6 - Cxema noaxitoueHus: mpeoopazoBaTes Npy ONpeIeICHUU OTPEIIHO-

CTH U3MEpEeHus 1o 1udpoBoMy curnaiay Ha 6aze ModBus — nmpotokosa
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Konogka XP1 | xs1
LIEMb |KoHT. LUEMb [—>>—
-U (0] -U 1 O - Wctounuk
+U ﬂ +U 2 O+ nnTaHnAa
Loop- | 3 KT 3 Oponmeneeeeseoy
Loop+ | 4 4
Fin |Test+ Fin 5 RH
KT |Test- 6
3- 1 Loop- | 7 ot
K+ 2 —|— Loop+ 8
o- 9 093
OnTtonapa
K+ 10
Brok peructpaumm
pacxogoMepoHOM
MeTpaH-300[1P YyCTaHOBKMU

1

XP1 - Bunka tuna 2PMI22B101111E1B;
XS1 - pozerka tuna 2PM22KITH10I'1B1;
RH — conpoTuBieHne HArpy3Ku OJIOKa PErUCTPallui PaCX0IOMEPHON YCTaHOBKH.

[Ipumevanus:

1 Ilpu ucnosHeHUU Mpeodpa3oBaTelis ¢ CAIbBHUKOBBIM BBOJIOM MPOBOA MPHUCO-
CUHSATH K KOJIOJIKE

2 Ilpu nanmuumu BTOpOro pazbeMa (poserka tuna 2PM22b10I'1B1) na kopmyce
npeoOpazoBatTeis MOAKIIOUEHNE K TOKOBOMY BBIXOJHOMY curHaiy 4-20MA mpou3Bo-
JIUTHh K KOHTaKkTaMm 6 — «L.oop—» u 8 — «Loop+».

Pucynok I1.7 — CxeMa coeiMHEHU Npy ONpeIeTICHUN NOTPEIIHOCTH U3MEPEHUS 00b-
€Ma I10 UMITYJIbCHOMY MJIM Pacxo/ia I10 TOKOBOMY BBIXOJIHBIM CUTHAJIaM Ha
PacxoJOMEPHOM CTEHIE
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