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Hacrosiimiee pykoBOACTBO TO SKCIDTyaTallMyd TMPEIHA3HAYCHO IS U3yYCHUS
yCTPOMCTBA, MPUHIUIA paOOThI, MPaBUJI SKCILTyaTallMHi, TEXHUYECKOTO OOCITyKHBa-
HUSI ¥ TIOBEPKH BUXPEAKYCTUYECKOTO IpeoOpaszoBarens pacxoga Metrpan-30011P (B
JTATBHEHIIIEM - TTpeoOpa3oBaTers).

B pykoBoJICTBE 10 dKCIUTyaTalluy MPUBEICHBI OCHOBHbBIE TEXHUYECKHUE Xapak-
TEPUCTUKH TIPeoOpa3oBartesi, CBeICHHs 0 paboTe OTACTHHBIX (PYHKIIMOHAIBHBIX yCT-
POICTB, TpeOOBaHMSI, KOTOPHIE TOJIKHBI BBITTOJIHATHCS MPU MOHTAXKE M SKCIUTyaTalllH,
yKa3aHus 10 TTOBEPKE, MpaBUiIa TPAHCTIOPTHUPOBAHUS U XPAaHCHUS U JPYTUE CBEICHMUS,
HEOOXOAUMBIE sl 00ecrieueHus MPaBUIIBHOM KCIUTyaTalluy IpeoOpa3oBaTes.

[Ipu skcrutyatanuu mpeodpa3oBaresst JOMOJHUTETBLHO PYKOBOICTBOBATHCS
nacnoprom CIII'K.407131.026 T1IC.

Kouctpykims mpeoOpaszoBatesns MpeanpusITueM-U3roTOBUTENIEM MTOCTOSHHO CO-
BEPIIECHCTBYETCS, MIO3TOMY MOTYT OBITh HE3HAYUTEIIBHBIC OTIUYUS OT MPUBEIECHHOTO
B HACTOSIIEM JOKYMEHTE OIMCAHMS, HE BIUSIONINE HA PAOOTOCTIOCOOHOCTh U TEXHU-
YECKHE XapaKTEPUCTHKH MPEOOpa3oBaTels.

[lepeueHb TOKyMEHTOB, Ha KOTOPBIC TaHBI CCBUIKH B HACTOSIIEM PYKOBOJICTBE

I10 3KCIUTyaTaluru, IIPUBCICH B ITPHUIIOKCHUN A.

1 OIIMCAHUME U PABOTA

1.1 Ha3znauyenue usgeaus

1.1.1 TIIpeoOpa3oBarenb npeaHa3HayeH JUisl U3MEPEHHs pacxoia U o0bema BO-
JIb ¥ BOAHBIX PaCTBOPOB B 3aIOJIHEHHBIX TPYOOMPOBOIaX B CUCTEMAX BOJO- U TETLIO-
CHaOkeHMsI (MMTHEBOTO, TOPSUETO, TEXHUIECKOT0) KaK B COCTABE TEIUIOCUCTIMKOB HITH
CUETYMKOB-PACXOJIOMEPOB, TaK ¥ ABTOHOMHO.

1.1.2 Bupa ximMmaTtuueckoro ucnoiaHenus npeodpazoparens Y XJI 3.1 mo T'OCT
15150, Ho myst paboTh! mpu Temnepatypax ot muHyc 40 °C no miroc 70 °C.

1.1.3  TlpeoOpa3oBarens TpeaHa3HaueH sl paboThl BO B3pHIBOOE30MACHOM

ITOMCIIICHUH.



1.1.4 Hop;mox 3anucu 0003HaYeHHUs ITpeoOpa3zoBarTesieii mpy 3aKase:

Metpan-300IIP - 50 - A -0.1-02-42-H-Mod -H - IIP - KI - I TY4213-026-12580824-96

I \IL \OL\TV |V VI \vIL \vil &L ;X XII X1

I — HaumMeHoBaHue nMpeoOpa3zoBaTEIS.

IT - nuametp ycnoBHOro mpoxoja npeodpazosarenst [y, mm (25, 32, 50, 80,
100, 150, 200, 250, 300).

III - ko nmpeoOpa3zoBaTesisi B 3aBUCUMOCTH OT CIIOCO0a MOHTaXa:

- A - ko peoOpazoBares ¢ KOHMYECKUMH TIEPEX0aMHU, BHITTOTHEHHBIMU
B IIpoTOYHOM yactu, ajs dy 25, 32, 50, 80, 100 mm;

- B - kox peoOpazoBarensi ¢ KOHUYECKUMU MEPEXOAMHU, MOHTUPYEMBIMU
Ha TPYOOIIPOBO/I OTAEIBLHO OT MPOTOYHOM vacTH, st [y 150, 200 mm;

- L — xon mpeoOpa3oBatelisi ¢ NPOTOYHOM YaCThIO, BHITIOJIHEHHOM JIUThE-
BBIM CIOCOOOM (KOHUYECKUE MEPEXO/Ibl B TPOTOUHOM YaCTH).

[Tpumeuanue - [yt mpeodpazosareneit dy 250, [y 300 MM Koj1 HE yKa3bIBaeTCH.

IV — iena ummysbca BBIXOJHOTO CHTHAJIA COrJIacHO Tabmuie 1.2.

V — Ko MarepuasioB KOMIUIEKTa MOHTXHBIX YacTel, KOHTAKTUPYIOIINX C U3Me-
PSIEMOM CPENOH COITIACHO MPWIOKEHUIO b.

IIpumeuanne - Kox He ykaspiBaercs npu 3armcu B nione X1 - KO.

VI — ko1 Hamuuus U BUZIAa TOKOBOTO BEIXOAHOTO curHaia 4-20 MA ¢ JIMHENHO
BO3pacTaroliei xapakrepuctukon (42) wim 20-4 MA ¢ nTuHEHO yObIBaroIeil xapak-
TEPUCTUKOU (24).

VII - xox Hammumst nudposoro curHana no HART npotokony — H (Tonbpko mpu
HAJIMYUU TOKOBOT'O BBIXOJHOTO CUTHAJA).

VIII - xon Hanmmuus uudposoro curnaia no ModBus npotokomny — Mod.

IX - xox Hammumsa KK - W.

X - KOJ 3JEKTPUYECKOTO MOJCOCTUHEHUS] MUTAHUS U UMITYJIBCHOTO BBIXOJA!
casibHUKOBbIN BBOJ (C) wiu mrencenbHbii pazbem (LLP).

XI - koA KOMIUIEKTa MOHTaKHBIX YaCTEN COTIIACHO MPUIIOKEHUIO B.

XII — ko1 HanmM4Ms IpOTOKOIIA ITPOoJIUBKY — [ 1.
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XIII - HOpMaTHBHBIN JOKYMEHT (TEXHUYECKUE YCIOBUS) HA MPE0OPa30BaTEb.
[Tpumeuanue — [Ipu opopmiiennn 3akaza ooo3HaueHrne TY He yka3bIBaTh.
[IpumepsI 3amucH yCI0BHOTO 0003HAUEHMS:

- mpu 3akaze npeodpazoBarenss Metpan-300I1P ¢ auamerpom ycioBHOTO Mpo-
X072 MPOTOYHOM yacTu npeodpazoBarens [1y80 MM, ¢ KOHMUECKUMHU MEPEX0iaMH, BbI-
MOJTHEHHBIMHM B MPOTOYHOM yacTu mpeodOpazoBarens (MCHOJIHEHHE A), C IEHOH HM-
mysbea 0,01 M/uMII, ¢ MaTepHaiaM, KOHTAKTUPYIOIMMH C M3MEpPSIeMON CPeJIOi, o
xoay 01 (Marepuasnbl MPOTOYHON YacTH), C TOKOBBIM BBIXOJIHBIM CUTHAJIOM 4-20 MA, ¢
ppoBbIM BBIXOAHBIM curHaioM o HART- nporokony, ¢ XKKU, ¢ nonkmoyennem
BHEIIHUX 3JIEKTPUYECKUX LIeTIeH MUTAaHUS U UMITYJLCHOTO BBIXOJHOTO CUTHAJA Yepe3
canbHUKOBBIA BBOJ (C), € KOMIUIEKTOM MOHTaXHbIX yacTteil nmo koxy K1, ¢ mporoko-
JIOM TIPOJIMBKH:

Merpan-300ITP -80-A—-0,01-01-42-H-U-C-KI-1II;

- B JIOKyMEHTALMU APYTON MPOAYKIHH, B KOTOPOH MOXKET MPUMEHATHCS MPe0o-
pazoBatenb Metpan-30011P ¢ nuamerpoM ycaoBHOTO Mpoxoja MPOTOYHOM YacTH Tpe-
obpazosarensa Jly200 MM, ¢ KOHUYECKHUMH TEPEX0JaMH, MOHTUPYEMBIMUA Ha TPYyOO-
NPOBOJI OTIEJILHO OT MPOTOYHOM uacTu (ucrnoiHenusi B), ¢ menoit mmmynsca 0,1
M°/HMII, C MAaTepHATIaMH, KOHTAKTHPYIOIIMME C H3MEPSIeMOil Cpeioit, o koay 02 (Ma-
Tepuanbl TPOTOYHOM YacTH), ¢ UU(GPOBBIM BBIXOJHBIM cuUrHajgoM 1o Modbus-
IPOTOKOIY, C MOAKIIOUEHUEM BHEIIHUX SJIEKTPUUYECKUX LTI Leneill MUTaHus U UM-
MyJIbLCHOTO BBIXOJAHOTIO CHUTHaJIa yepe3 IurernceiabHbid pazbéM (IIP), ¢ komriuiekTom
MOHTaXHBIX YacTei no koxy K2:

Metpan-300I1P — 200 - B—-0,1 — 02 — Mod — TP — K2 TY 4213-026-12580824-96.



1.2 Xapakrepucruku

1.2.1 TIpeoGpa3oBaTens NpeAHa3HAYECH Il U3MEPEHUs1 00beMa U pacxojia Bo-
JIbI ¥ BOJHBIX PACTBOPOB CO CIIEAYIOIIUMHU MapaMeTpaMu:

- Temreparypa ot 1 1o 150 °C;

-  m30bITO4YHOE AaBiieHue 10 1,6 Mlla;

- BsBKOCTH 10 2 -10° M*/c.

1.2.2 MuHuManbHble 1 MAaKCUMAaJIbHBIE 3HAYEHUS U3MEPSEMOro pacxoja B 3a-

BHUCUMOCTH OT JIMaMETpa yCIOBHOTO Mpoxoza npeodpaszosatens (/ly) ykazaHbl B Ta0-

maue 1.1.
Tabnwma 1.1
1y, 3HaueHHs PacXoa, M /4
MM Omin Onax 0, 0;
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: Q;u O, — TpaHUYHBIC 3HAYEHUSI HOPMUPOBAHUS pacxo1a pu
HOPMUPOBAHNH ITIOIPEIIHOCTEN.

1.2.3 Jlns npegoTBpalieHus: KaBUTalUK U o0ecriedeHus: paboTocrocoOHOCTH
npeoOpaszoBarens npu pacxone Q M30bITOUHOE AaBieHUE XUIKOcTH P Ha paccros-
aHun 5 Jly Hubke mpeoOpazoBates JOKHO ObITh HE MEHEEe BBIYHUCIEHHOTO TI0 (hopMy-
Je:

P =3-AP+1,3-Puy(t), (1.1)
rae P — u30bbiTouHOE naBiieHre B TpyOONpoBoe Ha paccTosiud S Jly Hibke npeoOpa-
3oBaresst, MITa (krc/cm?);
P,(t) - 1aBieHNE HACHILIEHHBIX MApOB XKHUJIKOCTU MpHU €€ (HaKTUUECKON TeMmIle-

parype t, Mlla (KI‘C/CMZ). 3nauenue Py, U1t BOJIbI IPUBEACHO B MPUIIOKeHUH [



AP — notepu naBieHus Ha npeoOpaszosaresie npu pacxoqe Q cormacHo Ipuio-
sxenmnto J], MITa (krc/cn?).

1.2.4 TlpeoOpazoBaresnb UMEET UMITYJIbCHBIN BBIXOJHON CUTHAI THTIA «3aMKHY-
TO/pa3oMKHYTO» (omnTomnapa). JlomoaHUTENbHO MOTYT MPHUCYTCTBOBATh, KaK OIIIUH,
BBIXOHBIC CUTHAJIBI APYTUX THUIIOB:

- aHAJIOTOBBIN CUTHAJI TOCTOSIHHOT'O TOKA (B JaJIbHEMIIIEM — TOKOBBIN CUTHaN);

- uugposoii curnan Ha 6aze HART nportokona B cranaapte Bell-202;

- nudpoBoii curnan Ha 6asze npotokosia ModBus RTU B crannapte EIA RS-485;

- curHai Ha JKKMN.

1.2.5 ITapamMeTpbl UMITYJIBCHOTO BBIXOJIHOTO CUTHAIA

1.2.5.1 UIMmyIbCHBIN BBIXOJHOM CUTHAN THIA «3aMKHYTO/Pa30MKHYTO» 0Oec-
MEYMBACT MAKCUMAJbHBI TOK KOMMYyTauud 32 MA, MakCHUMAJIBHOE HAaIPSKEHUE
kommyTaru 30 B 1 nMeeT raibBaHN4ecKyIo pa3Bs3Ky OT KOpITyca IpeoOpazoBaTers,
aHAJIOTOBOT'O CUTHaJIa ¥ IM(POBOro CUrHajia B ctanaapre RS-485.

1.2.5.2 HoMuHaspHasi cTaTM4ecKas XapakTepUCTHKa NpeoOpa3oBaTelis Mo UM-

yJIbCHOMY BBIXOAHOMY CUTHAJTy UMEET BH/I:
C-3,6-10°
I= 0 (1.2)
rae T —nepuon ciieoBaHus BBIXOJHBIX UMITYJILCOB T, MC;
Q —3HAuYCHUE H3MEPEHHOTO TIPEOOPA30BATENIEM PACXO/IA, M /4]
C — 11eHa UMITYJIbCa PEOBPa3OBATENIS, M /HMIL
1.2.5.3 Ilena ¥ AIMTENBHOCTh MMITYJIBCA WMITYJIBCHOTO BBIXOJHOTO CHUTHAIA
npeoOpa3oBaTesi HACTPAUBACTCA MO ITU(GPOBBIM MTPOTOKOIAM.
[IpeobpazoBarens umeeT OCHOBHYIO 1ieHY (Ci) U ATUTETHLHOCTh UMITYJIbca (7;),
npuBeAEHHYIO B Tabmme 1.2.
[IpeoOpazoBarens Tak e UMEET BOZMOXKHOCTh M3MEHEHUs 1ieHbl Ha C, U JJu-
TEIbHOCTU UMITYJIbCA 7).

I[JII/ITCHBHOCTB HUMITYJIBCOB T, MC, BBIYHUCJIICTCA 110 q)OpMYJIC:

r,=1n, (1.3)



IJIe N — JI'00OE 1EJI0e YKUCIIO U3 rarna3oHa ot 1 0 250 1 yJI0BIEeTBOPSIET YCIOBHIO:

6
e Ce

(1.4)

7€ O - MAKCUMAITBHOE 3HAYCHUE U3MEPSIEMOI0 pacxoia coryiacHo Tadsmiie 1.1.

Pexomenyembie 3HaueHus 1eHsl (C,) U JIMTENBHOCTh UMITYJIbCA (7)) MpUBE-

JeHbl B Ta0ure 1.2.

Tabmuma 1.2
OcHoBHas 11ieHa ummnyJisca C;, M/UMIT Pe1<o13vIeHz[yeMa51 ficHa Yibea
C, M /mMn
Hy, MM Pexomenyemas JUINTEJIBHOCTD
O(:_HI%B(-)Haﬂ JUIATENIBHOCTD UMITYJIbCA MMITYITRCA
=T ME 5= 10Mc =100 Mc
25; 32 0,001 0,0001 0,01
50; 80; 100 0,010 0,0010 0,10
150; 200, 0,100 0,0100 1,00
250, 300

1.2.5.4 MakcumanbHOE HampspKEHUE Ha UMITYJILCHOM BBIXOJIE MTPeoOpa3zoBaTe-

J51 B COCTOSIHMM ‘“3aMKHYTO TPYW MAaKCUMaJIbHOM TOKE KOMMYTAllUW HE ITPEBBIILIAET

1,5 B.

1.2.5.5 O6beM m3MepsieMoii cpeisl V, M, BBIMHCISICTCS 110 (hOpMyIe:

, V=N-C,

(1.5)

Tac N — KOJIM4eCTBO HUMITYJIBCOB, IIOCTYIIMBIINX Ha HMHYHBCHBIﬁ BBIXO Hp606p830-

BaTEJIS, MMII;

3
C- 1eHa umItysbca npeoOpa3oBaTelis , M~ /UMIL.




1.2.6 ITapamerpsr KK

1.2.6.1 ’)KKU otoOpaskaeT cieayronryo nHpopMaIurio:

- BeNMYMHY MIHOBEHHOTO Pacxoza, M /d;

- BeNMYMHY HAKOILUICHHOTO 00BbeMa, M,

- Bpems HapaOOTKH MpeoOpa3zoBaress pacxoa, u;

- TEMIIEpATypy u3Mepsiemon cpenpl, °C;

- KOJTbI HCKITFOUMTEIILHBIX CUTYAIHI - CHMBOJIBI «O», «Ly, «d», «H», «A», «E».

1.2.6.2 ®opmat otobpaxkenust nHpopmamu Ha KKHU:

- BEJINYMHA MTHOBEHHOTO pacxoaa — XXX, XX M /4 (4MCI0 3HAKOB MOCIIE 3alis-
TOM 3aBUCHUT OT TEKYIIEr0 3HAYEHUS PAcX0/ia U YCTaHABIMBACTCSI aBTOMATHYECKH );

- BeJIMYMHA HAKOIUICHHOro oO0beMa — XXXXXXX, X M (4rcio 3HAKOB TOCTIe
3arsITON ONpEAENseTCs LICHOM UMITYJIbCa U YCTAHABIIMBAETCA aBTOMATHYECKH );

- Bpemst HapaboTku — XX XXX, X u;

- Temneparypa usmepsemon cpenst — XX, X °C.

[Tpumeuanne - OToOpaXkeHHEe BpeMEHH HapabOTKU M TeMIIepaTyphbl MPOHCXO-
JIUT TIOTIEPEMEHHO B OJIHOM CTpoke ¢ uHTepBasioM (4 + 0,5) c.

1.2.7 ITapameTpbl TOKOBOT'O BHIXOJIHOT'O CUTHAIa

1.2.7.1 ToxoBsii curHain cocrapisieT 4-20 MA (20-4 MA), nMeeT rajabBaHUYe-
CKYI0 pa3Bs3Ky OT KOpIyca mpeoOpa3oBaTessi, UMIYJIbCHOTO CHUTHANA, IH(POBOTO
curHana B crangapre RS-485 u nepenaercst mo TOKOBOHM METJIE OTAEIBHO OT JIMHUM
nUTaHus mpeoOpazoBates (UEeThIPEXIPOBOIHAS CXEMA BKIIFOUECHHUS).

1.2.7.2 HomuHanpHasi craTudeckasl XapakTepucTHKa rnpeoOpa3oBaTelis mo To-
KOBOMY BBIXOJTHOMY CUTHAITY C JIMHEMHO BO3PACTAIOIICH 3aBUCUMOCTBIO aHAJIOTOBOT'O
BBIXOJJHOT'O CUTHAJIA OT BXOTHOM M3MEPSEMOI BEIMYMHBI UMEET BUI:

I=] =+ (Q_QHHH) ) (Imax _Imin)
min Q _ Q ? (1 6)
BITH ~— Y HITH

rac I— TCKYIICC 3HAYCHNC BBIXOAHOTI'O CUT'HAJIA, MA;

3
O — TeKyliee 3HAYEHUE PACXOJIA, M /U,

L1 1, — BEpXHEE Y HUOKHEE MTPENEITIbHBIE 3HAYEHUS BBIXOJHOIO CUTHANA, MA;
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Opy v Oy — BEPXHMI M HUKHUK TPEIesIbl H3MEPIEMOrO Pacxoza 1o TOKO-
3
BOMY CHUTHAITy, M /4.
1.2.7.3 HomunanpHasi cTaTudeckas XapaKTepUCTHUKa MPeoOdpa3oBaTelis Mo TO-
KOBOMY BBIXOJHOMY CHUTHAJIy C JIMHEWHO YOBIBAIOIIEH 3aBUCHMOCTHIO aHAJIOTOBOTO
BBIXOJHOI'O CUTHAJIA OT BXOJHOW M3MEPSAEMOI BEIIMUMHBI UMEET BUJIL:
1 _ I _ (Q_QHHH) ) (Imax _Imin)
~ “max ? (17)
QBH]/I_QHHH

rie 1, g O, Ounn, » Lnins Opiin, TO %ke, uto 1 B hopmyie (1.6).

1.2.7.4 TIpeobpazoBaTenb UMEET BO3MOXKHOCTh TIEPEHACTPONKH XapaKTEPUCTH-
KU TOKOBOTO BBIXOJHOT'O CHTHAJIA C JIMHEHHO BO3pacTarolliell Ha JIMHEHHO yObIBaro-
Y0 U HA00OPOT.

1.2.7.5 IIpeobpazoBaTesib IMEET BO3MOXKHOCTh U3MEHEHUS] U3MEPSEMOro JHa-
Ma30Ha JijIsl TOKOBOT'O BBIXOIHOTO curHana (Opr - Oupy) 10 (PPOBBIM CUTHAJIAM,
MHUHUMATBHOE 3HAYEHNE KOTOPOTO BHIYUCIISIETCS 110 (hopMyIie:

1
O = Qi = Qo E (1.8)

i€ Onax M>/4 - B COOTBETCTBHH ¢ Tabmmmei 1.1.

1.2.7.6 Conpotusnenus Harpy3ku R, OM, 1Ji1 TOKOBOTO CHTHaJIa ipeoOpa3oBa-
TEJSI COCTABIISIET:

R. =0

R =42-(U-12), (1.9)
rae U — nanpspkeHue nutanus, B, cornmacuo 1.2.10.1.

[Ipumeuanue - 1Ipu ncnonszoBannu HART - mpoTokona MUHMMaIIBHOE COITPO-
TUBJIEHUE HArpy3KHu cocTaBisieT He MmeHee 250 Om.

1.2.7.7 Tlutanue TOKOBOTO CHUTHajia OCYHIECTBISIETCS OT BHYTPEHHErO OJioKa
MUTaHUS peoOpa3oBaTeisl, FAJIbBAHMYECKH PA3BSI3aHHOTO OT HANPSKEHUS TUTAaHUS U

KOpITyca mpeodpa3oBatetsl.
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1.2.8 [TapameTps! 1H(POBBIX BHIXOIHBIX CUTHAIIOB
1.2.8.1 [udposoii BeixogHOM curHan Ha 6aze HART-mpoTtokona obecrieunBact
CBsI3b IpeoOpa3oBaTeis ¢ APYrMMU YCTPOMCTBAMU NPH MOMOIIM YACTOTHO MOIYJIHUPO-
BaHHOI'O CUI'HAJIA, HAJIOKEHHOTO Ha TOKOBBIM CUTHAJ U COOTBETCTBYET:
a) (huznyeckue napaMeTpol — TpeOOBaHUSIM crieluPUKaIu (U3UMIECKOro YpOoB-
Hs1 HART nporokona penakuuu 8.1 Bepcun HCF-SPEC-54;
0) KaHAJIbHBIA YPOBEHb — TPEOOBAHUSAM CHIEIU(DUKAINN KaHATLHOTO YPOBHSI
HART nporokona penakuyu 2.1 Bepcun HCF-TEST-2;
B) NIPUKJIAJHON YPOBEHB (YHUBEPCAIbHBIE, OOIINE U CIIEHUAIbHBIE KOMAHIbI) —
TpeboBanusim 1.2.8.3.
1.2.8.2 Hudposoii BeixonHoi curHain Ha 6aze ModBus-niporokosna obecneurBa-
€T CBS3b MPeoOpazoBaTelisi C IPYTMMU YCTPOUCTBAMH MPH MOMOITH U epeHInaib-
HOTI'O CUTHAJIA TI0 OTJEJIbHON ABYXIPOBOJHOM JIMHUU CBSA3H U COOTBETCTBYET:
a) pusnueckue napameTpsl — TpedoBanusiM uatepderica EIA RS-485;
0) KaHAJIbHBIN YPOBEHb — TpeOoBaHusM npotokosia ModBus RTU;
B) NMPUKJIATHON YpOBEHb — TpeboBaHusM npotokosa ModBus RTU u tpeboa-
Husim 1.2.8.3.
1.2.8.3 IpuknaaHoit ypoBeHb ITU(POBBIX CUTHAIOB 00ECIICYHBACT:
a) nepeaady cieIyrolrX NapaMmeTpoB:
- 3aBOJICKOTO HOMEpa Ipeodpa3oBaTels;
- 3aBOJICKOTO HOMEpa IPOTOYHOMN YacTH;
- MakCHMaJbHOTO M MHHHUMAJIBHOTO MPEAETIOB M3MEpPEHMi IMpeodpa-
30BaTeist, (Oar U Opin), M /4 (cormmacuo Tabmure 1.1) ;
- BEJIMUMHBI MTHOBEHHOT'O PACXO/Ia, M /4;
- BEJIMUMHBI HAKOIICHHOTO 00beMa, M';
- KOJa HEIITaTHBIX CUTYallnil;
- BpEMEHH HapaOOTKU MpeoOpa3oBaTes, I;
- 3HAYEHUsI BBIXOJHOIO TOKOBOI'O CUTHAJa, MA;
- mpoiieHTa auanazona (tonbko st HART-nporokona ), %;

- 4acToThl 0Opa3oBanus Buxpeil (Tonbko it HART-mporokona ), I'i;
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- TeMIIepaTypsl uaMepseMou cpensl, °C;
- BEPXHEro M HIKHETO MPEICIIOB U3MEPSEMOT0 pacxo/ia Uisi TOKOBOTO
curnana (Qpmm v Owmr ), M’/ q;
- [[CHBI HMITYJIbCA HMITYJIBCHOTO BBIXOXHOTO CUTHAJIA, M /HMIL,
- JUTMTEIILHOCTHA UMITYJIbCA, MC;
- BpeMeHH JAeMII(pupoBaHus, C.
0) U3MEHEHHUE CIICTYIOIINX ITapaMeTPOB:
- MapoJis AJis AOCTYMA K MPOrPaMMHUPOBAHUIO PEKUMOB;
- BEpPXHEro ¥ HIXKHETO MPEEIIOB U3MEPSEMOT0 pacxo/ia Jisi TOKOBOTO
curnana (Qgy ¥ Qpurn ), M/ q;
- BpeMeHHU AeMIi(pupoBaHus, c;
- [[CHBI IMITYJIbCA HMITYJIBCHOTO CHTHANA, M /HMII;
- JUTMTEILHOCTA UMITYJIbCa UMITYJIbCHOTO CUTHAJIA, MC.
1.2.9 TlorpemHocts U3MEpEeHus Mpeoodpa3oBaTes
1.2.9.1 Ilpenensl a0IycKaeMoil OCHOBHOM OTHOCHUTEIBHOM MOTPEIIHOCTH W3-
MepeHHsl 00beMa 10 UMITYJIbCHOMY BBIXOJTHOMY CHUTHAITy, 00beMa U pacxoja 1o 1ud-
POBBIM BBIXOJIHBIM CUTHAJIaM HE MPEBBIIIAIOT:
- 11,0 % - mpu 3HayeHuUsAX pacxoa B quamnazone oT Q; 10 Quax ;
- 1 1,5 % - npu 3HaueHusIX pacxoja B quana3zoHe oT Q; 1o Qo;
- 13,0 % - npu 3HaUEHUAX pacxoja B quana3zoHe oT Qu, 10 Qq,
rae Q; u Q, - BETMYHUHBI PAcCX0I0B coriacHo Tadmure 1.1.
1.2.9.2 Tlpenensl g0omycKaeMoOM IMOTPEITHOCTH MPEoOpa30BaHUsS TOKOBOTO BhI-
XOJTHOTO CUTHaja He mnpeBbimaroT + 0,2 % oT auama3ona usMepeHwus. [lorpemHocTs
HU3MEpPEHUsT pacxojia Mo TOKOBOMY BBIXOJHOMY CHUTHAITy CKJIAJbIBACTCS M3 OCHOBHOM
MOTPEITHOCTH M3MEPEHUsST Pacxo/ia W TMOTPEIIHOCTH MPEoOpa3OBaHMsI TOKOBOTO BbI-
XOJIHOTO CHTHAaJIA.
1.2.9.3 Tlpenensl nomycKkaeMol JOMOJHUTEIBLHON MOTPEIIHOCTH W3MEPEHUS
pacxoja 1o TOKOBOMY BBIXOJIHOMY CHUTHAITy, BHI3BAHHOW M3MEHEHHUEM TEMIIEPATYPbI

OKpyxaroriero Bo3ayxa ot (20 &+ 3) °C o mob6oi Temmneparypbl B pabodem Jraraso-
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He Temreparyp (1.1.2), e npesbimaer £ 0,1 % oT AMana3oHa U3MEHEHHUsT BBIXOIHOTO
curHaiia Ha kaxaeie 10 °C.
1.2.9.4 TIpenensl qomMycKaeMoil OCHOBHOW OTHOCUTENILHOM MOTPETHOCTH U3MEpe-
HUS BpEeMEHHU HapaOOTKH 1O 1U(GPOBBIM BBIXOHBIM CUTHAJIaM He npeBbiaroT + 0,1%.

1.2.10 [TapameTpbl nmuTanus mpeodOpa3oBaTess

1.2.10.1 TIutanue npeoOpa3oBatTens OCYLIECTBISAETCS OT BHEIIHETO HCTOYHUKA
MOCTOSIHHOT'O TOKa HanpsikenueM ot 16 1o 36 B.

WcTounnk nutaHus JOHKEH YIOBIECTBOPATH CIIEIYIOIIUM TPEOOBAHUSIM:

- yJIbCALIMH BBIXOIHOTO HAaNpsDKeHMsI He npeBbiatoT 0,5 % 0T HOMUHAIBHOTO
3HAYE€HMsI BBIXOJHOIO HAINPSHKEHUS MPU YaCTOTE TAPMOHUYECKHUX COCTABJISIIOIINX, HE
npeBbimaromein 500 I'o;

- CPEIHEKBAIPATUYHOE 3HAYEeHHE IIyMa B nostoce yactoT ot 500 I' o
10 xI'x He mpeBbImIaeT 2,2 MB (1pu ucnoib30BaHUK IUGPOBOTO BHIXOAHOTO CUTHAJIA
Ha 6a3e HART npotoko:na).

1.2.10.2 [Totpebasiemast MOIIHOCTH TipeoOpazoBaress He Oomnee 3,6 BT.

BHUMAHUE! JUTA ITMTAHUA [IPEOGPA3OBATEJIA CJIEAYET UCIIOJIb-
30BATH UCTOYHUK ITMTAHUA C I[IOPOI'OM OI'PAHUYEHUA TOKA HE MEHEE
100 mA (BU 3AIIUTHI UIT OTPAHUYEHUE TOKA) NJIM UCTOYHUK TTUTAHUA
C TOKOM CPABATBIBAHNMA 3AILIMTHI HE MEHEE 250 mA (JJ1A UIT C TPUT'EPP-
HOI 3ALLIUTOMN).

1.2.11 TpeboBanust k GyHKIUSAM CaMOJUATHOCTUKU

1.2.11.1 TIpeoGpa3oBaTens mpekpaIiaeT u3MepeHne pacxoia 1 o0beMa u rnepe-
XOJUT B PEKUM CUTHAIM3ALMK O BOSHUKHOBEHUHU MCKIFOUUTENBHON CUTyallH B Clie-
OYIOIUX CITy4asx:

- pacxos1 OTCYTCTBYET;

- pacxoa MeHbIIE 0,8-Qpin;

- pacxon 6ombIIe 1,5Qpnax;

- Xa0TUYHOE BUXPEOOpPa30BaHUE B IPOTOYHOM YACTH;

- BO3[IyX B IPOTOYHOM YacTH;

- OTCYTCTBUC BO/JbI B HpOTO‘IHOfI qacCTH.
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[Ipn BO3HUMKHOBEHHHU JHOOOW HMCKIIIOUUTEIBHOW CUTYyallMM HAa KOJIOJKE DJIEK-
TPOHHOTO OJIOKA 3aropaercsi KpacHbIA CBETOJMO/, MOCTYIUICHUE UMITYJIbCOB HAa UM-
MYyJICHBIN BBIXOJ MpeKpaniaercs, rno nudpoBbIM CUTHAJIAM MepeaacTcs HyJIeBOE 3Ha-
YeHHe pacxoa. 3Ha4YeHUe TOKa [0 TOKOBOMY cUrHaity ycraHaBiauBaercs (3,90 + 0,05)
w (20,8 £ 0,8) MA nipu Bo3pacTarolieil Wik yObIBalOIIEH XapaKTEpPUCTUKAX COOT-
BETCTBEHHO.

1.2.11.2 TIpu orcyrcTBumM pacxona Ha KKU unauimpyercst HyJieBoe 3HaUYEHUE
pacxona u cumBoOJI “0”. Ilo MMITyIbCHOMY CHUTHAIIy NOCTYIUIEHHUE HMMITYJIBCOB IIpe-
KpaImiaercs, o Mu(ppoBbIM CUTHATIAM TIEPEIaeTCs HyJIEBOE 3HAYCHHE pacxoja 1 ycra-
HoBJIeH ¢utar «Pacxos oTcyTcTBYeT». 3HaYeHHE TOKA M0 TOKOBOMY CHUTHAJTY yCTaHaB-
muBaetcs (3,90 = 0,05) wim (20,8 + 0,8) MA npu Bo3pacTarouieil nin yObIBaromei

XaPAKTCPUCTUKAX COOTBCTCTBCHHO.

1.2.11.3 IIpu camkenun pacxona Huxe 0,8-Qpi, Ha XKKHW nnauuupyercs nye-
BOE 3HayeHue pacxona u cuMBoia «Ly. 1o UMy IbCHOMY CUTHaily IOCTYIUIEHUE UM-
MyJbCOB MPEKpaIaeTcsi, Mo IU(PPOBBIM CUTHAJIAM TEpeAaeTCcs HyJIEBOE 3HAUYCHHUE
pacxoza, coobuenue «llepBuuHasi nepeMeHHasi BHE JMalla30Ha» U YCTaHOBJIEH (hiar
«Pacxon < MuH. morm. juist JaHHOrO [ly». 3HaueHne ToKa 10 TOKOBOMY CHUTHANTY yCTa-
HasymBaetcs (3,90 £+ 0,05) umm (20,8 + 0,8) MA mpu Bo3pacTaromiel Wi yObIBaroIIeH

XAPaKTCPUCTUKAX COOTBCTCTBCHHO.

1.2.11.4 TIpu yBenuuyenun pacxona Bbime 1,5-Qu.c Ha XKKUW ungunupyercs
HyJIeBO€ 3HaueHue pacxoga u cumBon «H». Ilo wummynbCHOMY —cUTHaITY
NOCTYIJIEHHE UMITYJIbCOB MPEKpalaeTcs, no HuppoBOMy CUTHAIy NIepeaaeTcs HyJie-
BOC 3HAYCHHWE pacxojia U yCTaHOBIeH ¢uiar «Pacxos > makc. mom. ajs Jaaaoro y».
3HaueHue TOKa 10 TOKOBOMY curHaity ycranaeiuBaercs (3,90 + 0,05) wm (20,8 £ 0.8)

MA TpH BO3pACTArOILIEN WM YOBIBAIOILIEH XapaKTEPUCTUKAX COOTBETCTBEHHO.

1.2.11.5 Tlpu BO3HUKHOBEHHMH XAOTHYHOTO BUXPEOOpA30BaHMs B MPOTOYHOMN
yactu Ha J)KKU unaummpyercst HyJeBO€ 3HAYeHUE pacxo/ia U CUMBOJ «d», TIPH 3TOM
MOCTYIUIEHUE UMITYJIbCOB MO0 UMITYJIbCHOMY CUTHAJy MPEKPAILAETCs, 3HAYEHNUE TOKA

110 TOKOBOMY curHaiy ycraHasinusaercs (3,90 £ 0,05) wm (20,8 £ 0,8) MA mpu
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BO3PACTAIOIICH WM YOBIBAIOIIEH XapaKTePUCTUKAX COOTBETCTBEHHO, MO ITU(MPOBHIM
CUTHAJIaM TIepe/IaeTcsl HyJIeBOE 3HAYCHHME pacxoia W ycraHasiuBaercs ¢uiar «llIpe-
BBIIIICH MTOPOT TI0 TUCTIEPCUI.

[Ipumeuanue — XaoTUUuHOE BHXpEOOpa30BaHUE B MPOTOYHOW YACTH TIpe-
oOpazoBarelisi MOXKET BO3HUKHYTh MPH TOMAAaHUU B IPOTOYHYIO YacTh OCTOPOHHE-
ro npeaMeta (OKaJiiHa, KaMEeHb, TPAIKA U JIP.), HEMOJIHOM 3alO0IHEHUH TPYyOOIIpOBO-

Ja WK HAJIINMYHH ITY3bIPBKOB BO31YyXad B H3Mep$IeM0ﬁ KHUAKOCTH.

1.2.11.6 Ilpu Hanuuuu Bo3ayxa B MPOTOYHOM YacTH (B Cllydae KOIJla YPOBEHb
BOJIbI B TpyOe OoJiee MOJOBUHBI JUaMeTpa MPOTOYHON YaCTH WU NPU CUIIBHOM KaBU-
Taiuu 3a TeaoM obrekanus) Ha JKKW uHaunupyercs HyJeBoe 3HAaYEHHE pacxoja U
CUMBOJI «A», TIPU 3TOM MOCTYIUIEHUE UMITYJIbCOB 10 UMITYJILCHOMY CUTHAILy Ipe-
Kpalaercs, 3Ha4eHHe TOKa M0 TOKOBOMY cUrHainy ycranaBinuBaetcs (3,90 + 0,05) uiu
(20,8 £+ 0,8) MA mpu Bo3pacTarolieil WK yObIBArOIIEeH XapaKTEePUCTUKAX COOTBETCT-
BEHHO, 10 IIU(POBBIM CUTHAJIAM TE€peIacTCs HYJEBOE 3HAYEHUE pacxojia U yCTaHaB-
auBaercs ¢uiar «Bo3ayx B IpOTOYHOM 4acTy.

1.2.11.7 Tlpu oTcyTCcTBUM BOJIbI B IPOTOYHOM YaCTH WJIM B CiIy4ae, KOrjaa ypo-
BEHb BOJIbI MEHEE IMOJIOBUHBI JuameTpa npotouHoit yactu Ha KKU unguinmpyercs
HyJIEBOE 3HaueHue pacxona u cuMmsod “E”. [Io uMmyasCHOMY CHrHaIly IOCTYILIEHUE
UMITYJIbCOB MPEKpallaeTcs, Mo Hu@poBbIM CUTHAJIaM MepEeIaeTCsl HyJIeBOe 3HAUCHUE
pacxona u ycraHoBieH (uar «[IpoTouHast 4acTh He 3amojiHeHa». 3HAUYeHUE TOKa IO
TOKOBOMY cUTHaITy ycraHaeimBaercs (3,90 + 0,05) wm (20,8 + 0,8) MA npu Bo3pacraro-
11ei WM yObIBatOIIEeH XapaKTePUCTUKAX COOTBETCTBEHHO.

[Tpumeuanuie — IIpy yCTaHOBIIEHUHM HYJIEBOTO 3HAUYEHUSI HIKHETO Npeesa 13-
MEPEHHSI 10 TOKOBOMY CUTHAJIy 3HAUEHUE TOKA MPU HACTYIUICHUH HCKIFOUUTEIbHBIX
curyanmii o 1.2.11.3, 1.2.11.4 ycranaBnusaercs (4,00 = 0,05) v (20,00 £ 0,05) MA nipu
BO3PACTAIOITICH W YOBIBAOIIEH XapaKTEPUCTUKAX COOTBETCTBEHHO.

1.2.12 JIunamu4eckue XapakTepUCTUKN

1.2.12.1 Bpemsi yCTaHOBJIEHHUSI BCEX BBIXOAHBIX CUTHAJIOB MPeoOpa3oBaTesis
1o, C, TIOCJIE CKaUKOOOPa3HOrO M3MEHEHUs pacXxo/a OT HEKOTOPOIo 3HA4€HHMs 10 3Ha-

YCHUA Q HC IIPCBLINIACT 3HAYCHUA, BBIYUCIIICMOI'O I10 q)OpMy.TIC:
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rac

1o Tabsmiie 1.3.

to =317+ 60k/0,

(1.10)

¢ — BpeMs IeMII(pUPOBaHys, ycTaHaBIMBaeMoe B auanasone ot 0,5 1o 85,0 c;

k — xoaunment npeodpazoBanus (K-paxTop) mpeodpazoBares BEIOUpaeTcs

Tabnwma 1.3
Hy, | d, k, My, d,, k, Ay, A k,
MM MM v/(aT) MM MM M/(alm) | vu MM /(i)
25 54 0,02398 80 17,0 0,84080 | 200 34,5 | 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

[Tpumeuanue - d,, - HOMUHAIBHBINA pa3Mep Tesna 00TEKaHUS

1.2.12.2 BpeMs ycTaHOBJICHHUsI BCEX BBIXOJHBIX CUTHAJOB mpeoOpa3oBa-
TeNs ty, C, MOCIE CKAYKOOOPa3HOTO YMEHBIIIEHUE PAacXojia 0 HyJsl HE MPEBBIIACT
3HAYEHHS, BBIYUCIISIEMOTO TI0 (hopMyJie:
to =3ty + 155/ Qnin, (1.11)
rie ¢ k — toxe, uto u B popmyne (1.10);
O,nin — MUHIMAJTLHBIN pacxoj corjiacHo Tadsmiie 1.1.

[Ipumeyanus
1 Ilog BpeMEeHEM YyCTaHOBJIEHUSI BBIXOAHOIO CHUTHAJIa MOHUMAKOT BPEMs, MPO-

IIe/Iee C MOMEHTa CKaYKOOOpa3HOro M3MEHEHHs U3MEPSIeMOro mapamerpa, 10 Mo-
MEHTa, KOT1a BBIXOAHOM CUrHaJI IpeoOpa3oBaTessi OKOHYATENIbHO BOMIET B 30HY ycC-
TAHOBMBIIETOCS COCTOSIHUS, OTIMYAIOUIYIOCS Ha = 5 % OT M3MEHEHHS BBIXOJHOTO
CHUI'HaJIa, COOTBETCTBYIOLIETO CKAUKy H3MEPSEMOro IapaMeTpa.

2 Ilpu npoBepKe TMHAMHUYECKHX XapaKTEPUCTHK UMITYJIbCHOTO CHI'HAIa BPEeMs
YCTaHOBJIEHUSI UMITYJIbCHOTO CUTHAJa IpeoOpa3oBatels fy Mociae CKaukooOpa3HOro
U3MEHEHUSI pacxo/ia OT HEKOTOPOro 3HA4YEeHUs 10 3HaueHus (J, ompeaenseMoe Io
dopmyne (1.10), yBenmumBaeTcs Ha MEPUOJ CIEAOBAHUS HMITYJICA, BHIYMCIICHHBIHN
no ¢opmyne (1.2).

3 Ilpu nmpoBepke AMHAMHYECKHX XapaKTEPUCTUK LU(POBOrO CUTHANIA YUUTHI-

Baetcs Bpems onpoca HART-mactepa — He Gosnee 1 c.
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1.2.13 ITapaMeTpsl EKTPUIECKON U30IISIIKN TPeodpa3oBaTens

1.2.13.1 DnexTpuueckas U30Jsus mpeodpa3zoBaTeliss MKy JIEKTPUICCKUMU
HEnsIMA UMITYJILCHOTO, TOKOBOro, IudpoBoro Ha 6aze ModBus-npoTokosia BbIXO/I-
HBIX CUTHAJIOB U KOPILyCOM IpeoOpa3oBaTessl Py TEMIIEpaType OKPYKAroIero Bo3-
nyxa (25 + 10) °C u orHocuTenbHO# Braxkuoctr oT 30 10 80 % BBIICP)KUBACT Ha-
npspKEHUE TIEPEMEHHOTO TOKa CUHYCOUJAIbHOM (hopMbl yacToTor oT 45 10 65 I'1p co
cpenHekBaapaTuieckuM 3HaueHneM 150 B B teuenue | muH. [Ipu 3TOM TOK yTeuku

HE NPEBBILIACT 3HAUYCHUS 1 MA.

1.2.13.2 DnexTpuueckas U30JsIus MpeoOpa3oBaTesiss MEXIY dIEKTPUISCKUMHU
LETSIMU UMITYJICHOTO, TOKOBOTO, IIn(poBoro Ha 6aze ModBus-mpoTokosa BEIXOTHBIX
CUTHAJIOB M KOPITyCOM IpeoOpa3zoBarelisi Py OTHOCUTENBHOW BiakHOCTH (95 £ 3) % c
TEMIIEPATYPOH OKpy’Karowero Bosayxa 35 °C BBLACPKUBAET HAIIPSHKEHHUE MEPEMEH-
HOT'0 TOKa CUHycOMJIalbHOU (popmbl yacToToil ot 45 110 65 'l co cpenHekBaapaTrye-
ckuM 3HaueHreM 150 B B reuenue 1 muH. [Ipu 3T70M TOK yTEUKH HE MPEBBIIAECT 3HA-
yeHus 1 MA.

1.2.13.3 DnexTpudeckoe CONMPOTUBIICHUE W3OJSLUU MEXKIY IIEKTPUYECKUMHU
HEMsIMU UMITYJILCHOTO, TOKOBOTO, HudpoBoro Ha 6aze ModBus-npoTtokona BbIXOJ-
HBIX CUTHAJIOB U KOPITYCOM IMpeoOpa3zoBarTess He MEHee:

- 1 MOM npu otHOcHTENNBbHOUM BiaxHocTH (95 + 3) % u Temmeparype Okpy-
’KAOIIEro Bo3ayxa mmoc ot 15 1o 35 °C;

- 5 MOM mpH TeMIIeparype OKpyXaroLiero Boayxa mwioc (70 + 2) °C;

- 20 MOM nipu Temmeparype OKpyskarorero Bosayxa (25 + 10) °C u orHocH-
TeAbHOU BIAXKHOCTH OT 30 110 80 %.

1.2.14 IIpeoOpa3zoBaTenb yCTOWYHUB K BO3ACHCTBHIO BHEIIHETO IEPEMEHHOTO C
gacTotoi 50 [’ ¥ MOCTOSTHHOrO MarHUTHOTO TTOJISI HAMPSDKEHHOCTHIO 110 400 A/Mm.

1.2.15 TIpeoOpa3oBaTesib YCTOMYMB K BO3JIEHCTBUIO TEMIIEPATYPHI OKPYKarO-

1IEro BO3/lyxa B auarnas3one ot munyc 40 no mioc 70 °C.
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1.2.16 TIpeoOpa3zoBaTenb YCTOWYHMB K BO3JCHCTBHIO aTMOC(HEPHOTO JaBICHUS
ot 84,0 mo 106,7 kIla (ot 630 1o 800 MM pT.CT.).

1.2.17 TIpeobpa3zoBarenb YCTOMUMB K BO3JCHCTBUIO MOBBIIMICHHON BIYKHOCTH
okpyxatouieit cpeast (95+3)% npu temneparype witoc 35 °C u 0osiee HU3KUX TEM-
neparypax, 0€3 KOHJIEHCAllUX BJIary.

1.2.18 TlpeoOpa3zoBarenb MO 3AMIMIIEHHOCTH OT BO3ACHCTBHS OKPY KAIOIIEH
cpenpl (MbUTK 1 BO/IbI) cOOTBETCTBYET ucnoiHenuto [P65 mo 'OCT 14254.

1.2.19 TlpeoOpa3oBarenb TpoOdYEH MPH BO3JACHCTBUM BHOpAIMU, COOTBETCT-
Bytoten ucnoiaHenuto N4 o I'OCT P 52931.

1.2.20 IIpeoOpa3zoBaTens yIOBIETBOPSAET TPEOOBAHHUSAM IO IEKTPOMArHUTHOU
coBmectuMocTH, corjacHo I'OCT P 51649:

1.2.20.1 YcToHYMBOCTD K BO3AEHCTBUIO MHAYCTPUAIIBHBIX PAIUOTIOMEX:

a) mMpeoOpazoBaTeNlb YCTOMUUB K BO3JCHCTBUIO HAHOCEKYHIHBIX MMITYJIHCHBIX
nmomex B cooTBeTcTBUM ¢ 'OCT P 51317.4.4, cTeneHnb :KeCTKOCTH 3;

0) mpeoOpazoBarTesb YCTONUMB K BO3/ICUCTBUIO MUKPOCEKYHIHBIX UMITYJIbCHBIX
nomex OoJibltioit s3Heprun B cootBeTcTBUM ¢ ['OCT P 51317.4.5, creneHp KeCTKOCTH
1 o cxeme «IPOBOA-IPOBO/I» U CTENEHB JKECTKOCTH 2 MO CXEME IPOBOJI-3EMJIS;

B) IIpeoOpa3oBaTeih yCTOMYUB K BO3JICHCTBUIO PAIHOYaCTOTHOTO AJIEKTPOMAr-
HUTHOTO ToJIs (B 1uamnasoHe 4actoT oT 26 1o 1000 MI'r) B cootBerctBum ¢ 'OCT P
51317.4.3, cTerieHb )KECTKOCTH 2;

') mpeoOpa3oBaTellb YCTOMYMB K BO3JCMCTBUIO AJIEKTPOCTATUYECKUX Pa3psiioB
B cootrBercTBUM ¢ 'OCT P 51317.4.2, cTeneHsb KeCTKOCTH 2 MPU KOHTAKTHOM pa3psi-
JIE€ U CTENEHb JKECTKOCTH 3 MpU BO3IYIIIHOM pa3psie;

Kpurepuii kauectBa GyHKITMOHUPOBAHUS — A.

1.2.20.2 JlomosHUTENBHAS MOTPEUTHOCTD MTPeoOpa3oBaressi 0 TOKOBOMY BbI-
XOJIHOMY CHUTHAITy, BbI3BaHHAS BO3CHCTBUEM MHAYCTPUAIBHBIX MIOMEX HE MPEBBIIIIA-
eT + 1 % oT nuanazoHa U3MepeHHs..

[Ipumeuanne — Yposens BU-mynbcamuil B mosnoce 4actot cBbiiie 5 k' u am-
IUTUTY/1a UMITYJIbCOB BBIXOAHOTO CUTHAJIA JJIUTEIbHOCTHI0O MeHee 100 Mc He HOpMU-
PYIOTCHAL.

1.2.20.3 TIpeoGpazoBareiab COOTBETCTBYET HOpPMaM IOMEXOIMHCCHH, YCTa-

"oBieHHBLIM U1 Ki1acca b mo TOCT P 51318.22.
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1.2.21 Ilporounast yacte npeoOpazoBatTens JOKHA OBITH MPOYHOM K BO3JCH-
CTBHIO HCIIBITaTEIbHOTO AaBienus 1o 2,4 Mlla (24 KFC/CMZ).

1.2.22 Marepuaiibl, U3 KOTOPBIX M3rOTOBJICHbI KOHTAKTUPYIOIIHE C U3MEpsie-
MOW CpeJIoi ANIEMEHTBI KOHCTPYKIIMH TPE00pa30BaTelis, yKa3aHbl B pUiokeHuu b.

1.2.23 INabaputHbIe U YCTAHOBOYHBIC Pa3Mephl U Macca Mpeodpa3oBaress npu-
BEJICHBI B IPpJI0keHUU E.

1.2.24 TpeGoBanus K mpeoOpa3oBaTelo B TPAHCIIOPTHOM Tape

1.2.24.1 TIpeoOpa3oBareiib B TPaHCHOPTHOM Tape, B 3aBUCUMOCTH OT HCIOJIHE-
HUS, IPOYEH K BO3JICHCTBHIO TEMIIEPATYPBI OKPYKAIOIIET0 BO3/lyXa B JUAIa30HE:

- ot MuHyc 50 110 mmroc 50 °C — ms ucnoaHerui 6e3 XKKU;

- oT munyc 40 1o uroc 50 °C — g ucnonnenuit ¢ XK.

1.2.24.2 TIpeoGpazoBartenb B TPAHCIOPTHOW Tape MpOUeH K BO3ACHCTBUIO TO-
BBIIIEHHON BIIAKHOCTH Bo3ayxa (95 £ 3) % npu Temneparype mmoc 35°C u 6onee
HU3KUX TeMIepaTypax, 0e3 KOH/IEHCAIIUY BJIary.

1.2.24.3 TIpeoOpa3oBaTesib B TPAHCIIOPTHOM Tape MPOYEH K BO3JIECUCTBUIO BUO-
paruu o rpynne F3 o 'OCT P 52931, nelicTBytonieit B HarpaBieHUH, 0003HAUECH-
HOM Ha Tape MaHUITYJISIIIMOHHBIM 3HAaKOM "Bepx".

1.2.25 Cpenumii cpok ciry>k0bl IpeodpazoBaress - He MeHee 8 JIeT.
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1.3 CocTaB usneans

1.3.1 IIpeoOpazoBatens mpeAcTaBisieT co00 MOHOOIOYHYIO KOHCTPYKIIHIO,
COCTOSIIYIO U3 NPOTOYHOM YacTH M AJEKTPOHHOTro OJjioka. B cocTaB m3nenus BXOAST
TaK)K€ KOMIUIEKT MOHTQKHBIX YaCTE€U COTJIACHO MPUIIOKEHUIO B.

ITo TpeGoBaHMIO 3aKa3z4yKKa 3a OTIEIbHYIO IUIATy MOCTABJISIOTCS CIEAYIOIINe
W3IETHSL:

- IEPEXO/IHUK C 3aIIOPHOM apMaTypoi;

- 3arTyLIKa;

- TEXHOJIOTHYECKasi BCTABKa;

- 3aIlacHoOE TeJI0 OOTEKaHMUS;

- IPUCTIOCOOIIEHHE JJIsl IEMOHTAXa,

- CTPYEBBINPSAMUTEIID;

- Kommynukarop Merpan-650 TY 4213-032-12580824;

- HART — mynprumuiekcop Metpan-670 TY 4219-045-12580824;

- HART — monem Metpan-681 TV 4218-041-12580824;

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

- koH(urypaunonnas nporpamma HART — Master u pykoBOJICTBO TMOJIb30Ba-
tenst nporpammbl HART — Master;

- xoH(puryparmonHas nporpamma Modbus — Master (Bepcust 2.0 1 BbIIe) U

PYKOBOJICTBO M0JIb30BaTelst mporpammbl Modbus — Master.
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1.4 YcrpoiicTBo u padora

1.4.1 Ilpunnun padoTel mpeodpazoBaTes

B mpeobOpa3zoBarene peann3oBaH BUXPEBOM METOA M3MEPEHHs pacxoja. ITOT
METOJ] OCHOBaH Ha siBeHur Ban Kapmana: npu o0TekaHnM HEMOIBUKHOTO TBEPJIOTO
TeNla MOTOKOM >KHJIKOCTH 3a TEJIOM 00pa3yeTcsl BUXpeBasi JOPOXKKA, COCTOSINAs W3
BUXpEH, TOOYEPETHO CPHIBAIOIITUXCS C MTPOTHUBOIIOJIOKHBIX CTOPOH TeJa.

Ha pucynke 1.1 mokazano o0TeKkaHHe MPU3MbI TOTOKOM M 00pa30BaHUE BUXPEH.

Pucynok 1.1

YacTtora 00pa3oBaHusl BUXPEU 3a TEJIOM IIPONOPLUOHAIBHA CKOPOCTU IOTOKA.
JleTekTHpoBaHUE BUXPEN U OMpE/IEIeHUE YaCTOThl UX 00pa30BaHUsl O3BOJISIET OIpe-
JIeJITh CKOPOCTh U OOBEMHBII Pacxoji Cpebl.

B kauectBe Tena oOTekaHMsI MPUMEHSETCS MpU3Ma TpanelengaIbHOrO ceve-
HUS, a JETEKTUPOBAHUE BUXPEN POU3BOANUTCSA C IIOMOIIBIO YIbTPa3BYKOBOIO JIyyYa.

1.4.2 Onucanne GyHKIMOHAIBHON CXEMBbI

[IpeoOpa3oBarenb COCTOUT U3 IPOTOYHOM YaCcTH U AJIEKTPOHHOTO OJI0Ka.

bnok-cxema npeoOpa3oBaress npuBeeHa Ha pucyHke 1.2.

Pucynok 1.2 - briok-cxema npeoOpazoBares
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B xopmyce npoTouHO yacTu pacrioyioKEeHbI TeJI0 OOTEKaHuUs - IpU3Ma Tparie-
neuaansHou dopmel (1), mbezomsmydarens [1U (2), meezonpuemuuxk I (3) u Tepmo-
natauk (7).

DNeKTpOHHBINA OJOK BKIIOYaeT B cebsi reneparop (4), dhazoBbiil aetekrop (5), MHK-
POIPOLIECCOPHBIN AAANTUBHBIA (QUIBTP C OJIOKOM (OPMHUPOBAHUS BBIXOJIHBIX CHUTHA-
0B (6).

Teno oOTekaHust pacHoNIOKEHO Ha BXOJIE KUIKOCTH B IPOTOUHYIO YacTh. [Ipu oOTe-
KaHMM 3TOrO Tejla MOTOKOM KHJIKOCTH 32 HUM O0pa3yercsl BUXpeBask AOPOXKKA, YaCTOTa
CIIEIOBaHMsI BUXPEH B KOTOPOM C BBICOKOW TOYHOCTBIO MPOMOPIIMOHATIBHA 00BEMHOMY
pacxony.

3a Te’aoM o0TeKaHusi B KOpIyce MPOTOYHOM 4YacTU JUaMETPAIbHO MPOTHUBOIO-
JIOXHO JPYT APYTY PacojOkKeHb!l YIbTPa3ByKOBbIE Ibe3on3irydaresis [IM u nee3onpu-
emuuk [II1. Ha 11 ot reneparopa nomaercst nepeMEHHOE HANPSKEHUE, KOTOPOE TIpe-
oOpazyercsi B yabTpa3ByKoBbIe Konebanus. [Ipoiins yepe3 moTok, 3Tu KonebaHus B pe-
3yJIbTaTe B3aMMOCWUCTBUSI C BUXPSMHU OKa3bIBAIOTCS MOAYIMPOBaHHBIMU 10 (haze. Ha
[T ynbTpa3ByKoBbie KOeOaHus MPeoOpa3yroTcsl B 3JEKTPHUECKHE U TTOAIOTCS Ha (a-
30BBIN JAETEKTOP.

JUi yBeNM4eHus: AMHAMUYECKOIo IMana3oHa Mmpeoopa3zoBaress 3a CHET U3Me-
PEHHS MaJIBIX PAcXo0JI0B, IJIE XapaKTEepUCTHKA peoOpa3oBaTesl HEIMHEHAs U 3aBU-
CHUT OT TEMIIEPaTyphl TEIUIOHOCUTEIIS], B POTOYHYIO YaCTh YCTAHOBJIEH TEPMO/IATUHK.
[TokazaHusi TepMOAATYMKA ABTOMATHUYECKH YUUTHIBAIOTCS MPHU BBIYUCICHUU PACXOa
B 00JIaCTH MaJIbIX €r0 3HAYECHUH.

Ha ¢azoBom nerexTope onpesensercs: pa3HOCTh (pa3 MEeKIy CUTHAIAMU C MPH-
eMHHKa M OMOpHOro rereparopa. Ha Bwixome ¢a3oBoro merexkTopa obpasyercs: Ha-
NpsDKEHUE, 4aCTOTa U3MEHEHUs] KOTOPOro paBHa yacToTe 0Opa3oBaHMs BUXPEW U SIB-
JIIETCSI MEPOM pacxoza.

Jns punabTpanuu CirydailHBIX COCTaBISIOIIMX CHUTHAN C (ha30BOTrO JETEKTOpa
MOJIAeTCS HAa MUKPOIIPOILECCOPHBIN aJanTUBHBIN (PUIBTP U 3aTeM B OJIOK (HOpMUpO-

BaHWA BBIXOAHBIX CUT'HAJIOB.
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Takum obOpa3om, B pe3ynabTare IpeoOpa3oBaHW W MPOTPaAMMHON 00pabOTKH
AIIEKTPOHHBIA MOYJIb OPMHUPYET BBIXOIHBIC CUTHAJIBI, YKa3aHHbIE B 1.2.4.

1.4.3 Konctpykuus npeoOpa3oBaTesis

OCHOBHBIE 3J1€MEHTHI KOHCTPYKIMH IPeoOpa3oBaTesist IPUBEACHBI Ha pUcyHKe 1.3.

[IpoTounas yacte npeoOpazosarens (1) mpeacrapiser coOO0M MOJBIA UIMHAP
CHEIUAIBHON KOHCTPYKIIMM, B KOTOPOM YCTaHOBJIEHBI TEJIO OOTeKaHus (2), TepMo-
JaTYMK U ITbE30IPe00pa3oBaTEeIIH.

JIiis cHYOKeHust TpeOOBaHMH K JUITMHAM MPSMBIX YYaCTKOB JI0 U MOciie ipeoOpa-
30BaTes U MOBBIIICHUS] BDEMEHHON CTaOMIBHOCTH METPOJIOTHUECKUX XapaKTEPUCTUK
npeoOpa3oBaTesi UCIOJIb3YIOTCS KOHMUECKUE CYXKEHHS MOTOKa — KOH(PY30p U 1ud-
¢y30p, yCTaHOBJICHHBIC HA BXOJIE€ B MPOTOYHYIO YacTh U BBIXO/IC M3 MPOTOYHON Yac-
TU. Y npeoOpazoBareneit ucrionHeHnii A u L kondy3op u muddy30p BeIIOIHEHBI He-
MOCPEJICTBEHHO B MPOTOYHOM YacTH, y npeoOpa3zoBatesneit ucroyiHeHus B kondyszop u
1 y30p M3TOTOBISIOTCS U MOHTUPYIOTCS OTAENbHO. Y mpeobpaszoBateneit y250,
Hy300 MM koHbY30pbI 1 11 HY30pbI OTCYTCTBYIOT.

OOwwwmit Buja npeoOpazoBatesieil, rabapuTHbIe U YyCTAHOBOYHBIE pa3Mepbl NpU-
BEJICHBI B IPWIOKEHUU E.

Jliis yBenuueHusi cpoka CiykObl mpeoOpa3oBareisi 1 MUHUMH3AIMHA OTIOXKE-
HUI IPOTOYHAS YacTh U3rOTOBJIEHA U3 HEP)KaBEIOLIEeH cTamu U 00paboTaHa Mo BHICO-

KOMY KJIIAaCCy YUCTOTBI IIOBCPXHOCTH.
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JUia mpoBelieHUs] NEPUOINYECKON IMOBEPKH TENO0 OOTEKaHHs CIEIAHO ChEM-
HbIM. V3BiieyeHHE M YCTAHOBKY Tejla OOTEKaHUsl CIeIyeT MPOU3BOJUTH COTJIACHO
2.2.5 HaCTOAIIETO PYKOBOJICTBA MO IKCILTyaTaluu.

DJNEeKTPOHHBIN OJIOK Mpeodpa3oBaressi pa3MelieH B OTAeNbHOM Kopiyce (3),
COEIMHEHHOM C MPOTOYHOM YacThI0 TPyOuaThiM KpoHuITeHoM (4). B koprryce pas-
MEILIEHBI AIEKTPOHHBIE IJIaThl U KiIeMMHasl Kojoaka (5). Ha konmoke pa3meleHs! ABa
cBeroauoa (6).

CBeueHre KpacHOTO CBETOJIMOJIa CUTHAIU3UPYET O BOZHUKHOBEHUH UCKIIIOYU-
TenbHOM cuTyaumu (1.2.11.1). 3eneHslii cBETOAMOA MHUTAET NPU NOCTYIUIEHUH HM-
MyJIbCa Ha UMITYJIbCHBINM BBIXOJ IPeoOpa3oBaTes.

[IpeoOpazoBarens  umeer  caibHUKOBBIA  BBOA  (10) wim  BUIKY
2PMI22B10LI1E1B mrencensHoro pazsema (7) (B 3aBUCUMOCTH OT 3aKasza), KOTO-
pbI€ CIyXat JUIsl COSAMHEHUs ITpeodpa3oBareisi M0 UMITYJILCHOMY BBIXOJTHOMY CHT-
HaJly CO BTOPUYHBIMH mpubopamu. [Ipu HaIM4My aHaIoroBOro TOKOBOTO CHUTHANA U
(MM) BBIXOAHOTO CHTHAJIa Ha 1UGPOBOM MHTEpdeiice Ha MPOTHUBOIOIOKHON OOKO-
BOIl cTopoHe Kopriyca pacnonaraercsi pozetka 2PM22B10I'1B1 (8). Kopmyc snek-
TPOHHOTO OJ10Ka 3aKphIT Kpbiiikamu (11) u (12), yruioTHEHHE KOTOPHIX POU3BOIUTCS
PE3UHOBBIMH KOJIbLIAMHU.

KKU (mpm Hamm4mu) pa3MeniaeTcs Mo CTEKJIOM KPBIIIKH AIEKTPOHHOTO OJ10-
ka (12). Y npeobpazosareneii 6e3 KK kpriika BiroHeHa 6€3 CTEKIA.

1.4.4 Be16op Tumopasmepa npeoopazoBaresst

OnHyM U3 BOKHEHIIMX YCTIOBHH IITATHON PabOThI MPeoOpa3oBaTesst U MOTyYeHUs
JIOCTOBEPHBIX PE3YJIFTATOB M3MEPEHUM IPU OpraHu3alyy Y4eTa IHEPrOHOCUTENEH
SBJISIETCS BBIOOpP ONTUMAJILHOTO THIOpa3Mepa MpeodpazoBaTesisi, OCHOBHBIMU KpHUTE-
PHUAMH KOTOPOTO CITy>KaT:

- COOTBETCTBHUE XapaKTEPUCTHK MpeoOpa3zoBaresieil peaibHbIM TEXHOJIOTHYe-
CKUM MapameTpam (AHana3oHy pealbHbIX PacXOOB, JIABJICHUIO B CETH, CBOMCTBAM
U3MEPSEMOI1 cpeibl);

- JIMaMeTp YCJIOBHOIO MPOXoja TpyOoIpoBo/a;

- OLIEHKA JIONOJHUTEIbHBIX THIPABINYECKUX ITOTEPH;
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- HaJMYHE 3JIEMEHTOB aBTOMATHKHU U PETYJIUPOBAHHUSL.

IIpu aHanM3e TEXHUYECKUX YCJIOBUHM Ha YCTaHOBKY NpeoOpa3oBarelisi He00Xo-
JMMO pacrojaraTb CBEACHUSMHU O pEalIbHBIX MapaMeTpax TEIUIOHOCUTENs B TPyOo-
HPOBOJIE U PaCCMATPUBATh 3TOT (PaKTOP B KOMILJIEKCE, YUUTHIBAS TEIJIOBYIO HATPY3KY
Ha OOBEKT M TeMIIEPaTYpHbIM rpaguk (IIs1 CUCTEM TEIIOCHAOXEHUS ), KOIUYECTBO
BOJIOPa300PHBIX YCTPOHCTB (7SI CUCTEM TOPSYETO M XOJOAHOTO BOJOCHAOXKEHHS) U
PEXKUMBI TOTPEOICHHUS.

JlnameTp yCIIOBHOTO Mpoxoja TpyOOnmpoBoa 3a4acTyl0 3HAYUTEIBHO OOJIbIIe
JiaMeTpa YCJIOBHOTO MPOX0Ja MOHTUPYEMOTO Mpeodpa3oBaTensi, MOCKOIbKY peallb-
HbIE pacXo/ibl, KaK NPaBUJIO, MEHBIIIE PACUETHBIX BEJIMYMH, & TUHAMUYECKUHN quara-
30H MpeoOpa3zoBaTesisi AOCTATOUYHO BEJUK JJISi MPOBEACHUS MU3MEPEHUI B IIMPOKOM
obnactu pacxofioB. [loaTomMy He ciieyeT OTOXIECTBISATH JUAMETP YCIOBHOIO IPO-
X0/1a TpyOOIIpOBO/ia C IMAMETPOM YCIIOBHOIO MPOX0a peoOpazoBaTes.

IIpu oueHKe AONOJHUTEIBHBIX TMAPABIMYECKUX MOTEPh, OOYCIOBICHHBIX yC-
TAHOBKOW INpeoOpa3oBaTessi, BAKHBIMU TMOKA3aTESIMU SIBJIIIOTCSI 3HAYCHUS CYIIECT-
BYIOIIMX HAIopa M Iepenaja JaBjieHus B TpyOonpoBoae. MeHblliee COnpOTUBIICHUE
UMeeT IpeoOpazoBarTeNb pacxoia, AUaMeTp YCIOBHOTO MPOXoja KOTOPOro OJIMKe K
JIMaMeTpy YCJIOBHOI'O MPOXoAa TpyOomnpoBoja (METOJMKA OLEHKH MOTEPh JIaBJICHUS
npuBeaeHa B mpuioxxkenuu /1). Beioupast npeoOpasoBarenb, HEOOXOAUMO TAKKE y4u-
THIBATh HAJIMYME B CHCTEME 3JIEMEHTOB aBTOMATHKHU W PEryJHPOBAHUS, ITOCKOJBKY
IpU PEryJIMPOBAHUHN MOXKET BOSHUKHYTh TAKOM PEKUM, KOTIA PacxXo]l SHEProHOCUTE-
JIS MOYKET OKa3aThCs B 00J1aCTH MUHHMAJIBHOTO pacxofa (WM HIDKE) TSl BRIOPAHHOTO
TUIIOpa3Mepa peoopa3oBaTerIsl.

Takum 00pazom, MpUHKUMAsi BO BHUMaHUE BBILIEU3I0KEHHOE U YYUTHIBAsK O-
IPELIHOCTh U3MEPEHUMN, HEOOXOAUMO CTPEMUTHCSI, YTOOBI PEeabHBIA pacxoj] KOHTPO-
JAMPYEMOH JKUAKOCTH HaXOJWIICS BO BTOPOM TPETH JMara3oHa pacxoja BIOPaHHOTO

TUIIOpa3Mepa NpeoOpa3oBaTes.
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1.5 MapkupoBka 1 IJ1I0MOUpOBaHHE

1.5.1 MapkupoBka
1.5.1.1 MapkupoBka npeodpazoBaTesisi MPOU3BOAUTCA Ha TaOJIWUKE, MPUKPEI-
JICHHOM K KOpITyCYy TipeoOpa3oBaTetsl.

1.5.1.2 MapkupoBKa COAEPKUT CICAYIOUTYH0 HHPOPMAITHIO:

3HAK yTBEP/KIECHUS THUIIA CPEICTBA U3MEPEHUM;

HaMEHOBaHHE MTPeodpa3zoBaTers;

TCXHUYCCKUC XapaKTCPHUCTHUKU:

tunopasmep (),
—  MakcuMabHbIU pacxol (Qyuw);
— Hanpsbxenue nutanus (U,,,);
— MakCHMajbHOe pabouee naBIeHUE (P,y5);
—  MecsII, T'OJ] BBIITYCKA U 3aBOJICKON HOMEp MpeoOpa3oBaTelis.
1.5.1.3 Ha xopriryce mpoTOYHOM 4acTH CTPEIKON YKa3aHO HAaNPaBJICHUE MIOTOKA
U3MEPSAEMO JKUIKOCTH.
1.5.2 IInomOGupoBaHue
1.5.2.1 TlmomOupoBaHue MPOU3BOAUTCS C IENBIO MTOATBEPKIACHUS TIPOXOXK/IE-
HUS peoOpazoBaTesieM MEPBUYHON WM MEPUOINIECKON TTOBEPOK.
1.5.2.2 TInomOupoBanue mpeoOpa3zoBaTessl OCYIIESCTBISICTCS YCTAHOBKOW Ha-
BeCHOI 11oMOb! ['ocrioBepuTesnsi Ha KOHTPOBOUHYIO MPOBOJIOKY OOJTOB, KPEMSIINX
TEJNO OOTEeKaHHWs B MPOTOYHOM YacTU MpeoOpa3zoBaressi, U YCTAHOBKOM MaCTUYHOM
wioMOb1 ["ocrioBepurens u iomM6s1 OTK Ha KOpmycHBIE AeTay IEKTPOHHOTO Tpe-

oOpa3zoBaTersl.
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2 HCHHOJb3OBAHUE 110 HASHAYEHUIO

2.1 IloaroroBKa U3ae/Msl K UCNOJIb30BAHUIO

2.1.1 Mepsbl 6€30macHOCTH

2.1.1.1 TIpu MoHTa)xe, IKCIUTyaTaIllul, TEXHUIECKOM OOCTYKUBAHUH U JIEMOH-
Take mpeodpazoBaressi HEOOXOUMO CTpOroe coOroAeHne OOMIMX MpaBui Ge3ormac-
HOCTH, YUUTBIBAIOIIHNX CIIEIM(PUKY KOHKPETHOTO B PadoT.

2.1.1.2 Bcee omeparuu 1o mpoBepke, TPAaHCTIOPTUPOBAHUIO U XPAHEHHIO TIPE00-
pazoBatelisi MPOBOAUTh, COOJIIOIasi TPEOOBAHUS MO 3aIUTE JIECKTPOHHOTO OJIOKA OT
CTaTHUYECKOI0 AJIEKTPUYECTBA:

- TPAHCMIOPTHPOBAHUE U XpaHEHHE MpeoOpa3oBaTesiel Ha BCEX 3Tamax Mpou3-
BOJIUTH C 3aKPBITHIMH KPBIITKAMU;

- TP TIOBEPKE U MOJKIIOYCHUU MPeoOpa3zoBaresiei Mmojib30BaThCsl aHTUCTATH-
YeCKMMHU OpaciieTamu;

- paboune MecTa IIpu MOBEpKe Mpeodpa3zoBaTeseil JOMKHBI UMETh AJIEKTPOITPO-
BOJISIILIEE TTOKPBITUE, COETMHEHHOE C IIIMHON 3a3€MJICHUS;

- BCE IPUMEHSIEMbIE JIJIs1 TOBEPKH MPUOOPHI JOKHBI OBITh 3a3€MJICHBI.

2.1.1.3 K MoHTaxy (IEMOHTaXY), IKCILTyaTallil, TEXHHIECKOMY OOCITy>KHBa-
HUIO MpeoOpa3zoBaTesieil JOJKHBI IOMYCKAThCs JIMIA, U3YYMBIINE HACTOSIEE PYKO-
BOJICTBO I10 SKCILUTyaTallMy npeoOpa3oBaTesiei U MpoIie e HHCTPYKTaX MO TEXHU-
Ke 0€30MaCHOCTH MPH PAdOTE C INEKTPOTEXHUIECKUMH YCTaHOBKAMH.

2.1.1.4 BHUMAHMUE: 3AIIPEIHAETCSH SKCIUIYATAIUA TIPEOBPA-
30BATEJIA ITPU CHATHIX KPBIIIKAX!

2.1.1.5 Ob6s3aTensHOrO 3a3eMIIeHUsT KopIiyca mnpeoOpa3oBaTelis He TpeOyeTcsl.
OpnHako, NMpU MUTAHUHM HECKOJBKUX MPeoOpazoBaTesieil OT OJTHOr0 UCTOYHHUKA IMUTa-
HUS (TIpY OTCYTCTBHUHU TaTbBAHUYECKOTO PA3JICNICHUs] KaHAIOB MUTAHUs) HEOOXOIUMO
00ecreynuTh PaBEHCTBO MOTEHIIMAJIOB MEXIYy MPOTOYHBIMHM YAacTAMU IMyTEM MX Ha-
JIEKHOTO 3a3€MIICHUS.

2.1.1.6 3amena, mprcoenMHEHNE U OTCOENMHEHHE TIpeoOpa3oBarTeiell OT Maru-
CTpajieil, MOJABOMASIINX U3MEPSEMYIO Cpely, JOJDKHBI MPOU3BOJIUTHLCS TMPHU MOJTHOM
OTCYTCTBHUHM JIaBJICHUS] B MarucTpassix.

29



2.1.1.7 BHUMAHMUE: 3AIIPEIHAETCA YCTAHOBKA U DKCIUIYATA-
[ [TPEOBPA3OBATEJIA HA OBBEKTAX, I'IE 110 YCJIIOBUAM PABOThI
3HAYUYEHUA JABJIEHUA MOT'YT TIPEBBICUTH JJOITYCTUMOE 3HAUEHUE
P=1,6 MIIA!

2.1.1.8 BHUMAHMUE: TP TMPOBEJAEHMM MOHTAXHBIX, ITYCKO-
HAJIAJOYHBIX PABOT 1 PEMOHTA 3AIIPEILIAETCA:

- IPOU3BOANTE 3AMEHY OJIEKTPOPAAMOSJIEMEHTOB IIPU
BKJIFOYEHHOM ITPEOBPA30OBATEJIE;

- UCITOJIb3OBATH HEUCIIPABHBIE SJIEKTPOITPUBOPHI, SJIEKTPO-
NMHCTPYMEHTHI, A TAKXE UX ITPUMEHEHUE BE3 IMOAKJIOYEHUA K
[I1HE 3AIMUTHOT'O 3A3EMJIEHMA!

2.1.1.9 [Ipu npoBeieHNN MOHTAXKHBIX paOOT ONACHBIMU (DAKTOPAMH SIBIISTFOTCS:

- HalpshKEHUE MUTaHUs ¢ IEUCTBYIONMM 3HaueHrueM 10 220 B ywactotoit 50 I'g
(Mpu pacloOKEHUU BHEIIHEr0 MCTOYHMKA MUTAHUS MpeoOpazoBaTelisi B HEMOCPE-
CTBEHHOM OJIM30CTH OT MECTa YCTAaHOBKH);

- N30BITOYHOE AABJIEHUE B TPYOOIPOBO/IE;

- MOBBILLICHHAsI TEMIIEPATypa KOHTPOIUPYEMOM KUIKOCTH.

2.1.1.10 Tlepen mpoBeneHUEM pabOT HEOOXOIUMO YOSAUTHCS C TTOMOIIBIO H3-
MEPUTENBHBIX MPUOOPOB, YTO HAa TPYOOMPOBOAE OTCYTCTBYET OIMACHOE ISl KH3HH
HaNPSHKEHHUE TOCTOSTHHOTO WJIU TIEPEMEHHOTO TOKA.

2.1.2 Montax npeodpazoBates

2.1.2.1 O0Oumwe ykazaHus

Bce paboTel 0 MOHTaXy, IMyCKO-HAJIAIKE, TEXHUYECKOMY OOCITY>KMBAHUIO U
PEMOHTY MpeoOpa3oBaTes TOJDKHBI IPOBOJAUTHCS CHCIUATM3UPOBAHHBIMU MPEAIPU-
ATUSIMHU, UMEIOITUMH HEOOXO0IMMbIE JINIIEH3UU Ha MPOU3BOCTBO KOHKPETHOTO BUA
pabor.

MoHTax T0JKEH MPOU3BOIUTHCA B TOUHOM COOTBETCTBUU C MPOEKTOM, COTJia-

COBaHHBIM C SHEPrOCHAOXKAIOIIEH OpraHu3aIueH.
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[Tpu mpoBeneHNH CBapOYHBIX PAaOOT HE MOMYCKaTh MPOTEKAHUS CBAPOYHOTO
TOKa uepe3 rnpeodpazoBarenb. [Ipu 3ToM pazbeM Ui MOAKIIOYEHHS] BHEITHUX JJIEK-
TPUUYECKUX IICTICH JOJDKEH OBITh OTCOCTUHEH OT IIpeoOpa3oBaTes.

[Tpu mpoBezieHNH MOHTAXKHBIX PA0OT HE JOITYCKACTCS UCTIONB30BATh CTOSK, KaK
MECTO 3axBara (pydka), 1Js IepeHoca, IoBOpoTa mpeodpazoBaress U T.11.

Bpe3ska npeobpazoBatesnst B TpyOONnpoBOl ¢ OONBIIMM WM MEHBIIUM JIHAMET-
pOM, YeM JMaMEeTp YCJIOBHOTO MPOXOoja MpeoOpa3oBaTelis, MOJKHA MPOU3BOIUTHCS
TOJIBKO TPY MOMOIIM NEPeX0THUKOB (KOH(]PY30poB U 11 y30pOB) ¢ KOHYCHOCTHIO
10 30 ° (yron HakioHa A0 15 ©), ycraHaBIMBaeMbIX BHE 30HbI IPSIMOJIMHENHBIX y4a-
CTKOB.

[Ipucoenunenue npeobdpazoBaTeliss K TPyOOIPOBOIY JOKHO OBITH IUIOTHBIM,
6e3 IepPEKOCOB, 4TO0BI He ObLIO YTeuek npH aasieHnu 10 1,6 MITa (16 kre/cm?).

Ha ciyuait pemoHTa uiu 3aMeHbI peoOpa3oBaTesisi Nepe MpsIMbIM Y4acTKOM
JI0 MECTa YCTAHOBKH U TIOCJIE HETO PEKOMEHTyeTCSl YCTaHABIIUBATh
3amopHYyI0 apMarypy (IIapoBbie KpaHbl, BEHTHIIU, 3aJBUKKH, KJIAMaHbl), a TaKXKe
CIyCKaIOIIIUE YCTPOMCTBA JUIsl ONIOPOKHEHHS OTKIIt0ouaeMoro yvactka. [Ipu pabore
npeoOpa3oBaTes 3aopHas apMaTypa JI0JDKHA OBITh MOJTHOCTHIO OTKPHITA.

[IpeobpazoBaresnb 10KEH ObITH YCTAHOBJICH TaKUM 00pa30M, 4TOOBI HAIpaB-
JICHWE, YKa3aHHOE CTPENIKOM Ha KOpIyce MPOTOYHOM YacTH, COBMAAAO0 C Hampasiie-
HUEM TIOTOKa B TPYOOIIPOBO/IC.

B citydae HeoOXOAMMOCTH JIOITyCKAaeTCsl MPOU3BOUTH OJTHOKPATHBIN MOBOPOT
KOpITyca 3JIEKTPOHHOTO 0JIOKa Ha Yrojl He mpeBbimaronuii + 90° 0THOCUTENBLHO €ro
MOJIOXKEHUS TIPU TIOCTaBKe npeolOpa3oBatesis. [ 3Toro HeooXoaUuMo OCiIadUTh rai-
Ky (103.9 pucyHnok 1.3), mpousBecTH MOBOPOT KOPITyca 3JIEKTPOHHOIO OJIOKAa Ha He-
00XOJIMMBIN YTOJI U 3aTSAHYTh FalKy.

BHUMAHUWE: MHOI'OKPATHBII ITOBOPOT KOPITYCA DJIEK-
TPOHHOI'O BJIOKA MJIN TTOBOPOT HA YTI'OJI BOJIEE 90 °© MOXET ITPU-
BECTHU K OBPBIBY ITPOBO/IOB U OTKA3Y ITPEOBPA30OBATEJIA!
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[Ipucoeaunenue k mpeoOpa3oBaTEIO BHEITHUX IEKTPUUYECKUX LIETICH CIeayeT
MPOM3BOANTE TOJBKO TMOCIIE OKOHYAHWS MOHTKHBIX paboT Ha TpyOONpoBoJE, a UX
OTCOEAMHEHHE - 10 Havaja JeMOHTaXa.

Ecnu mMeercsi BEpOATHOCTH 3aCOpPEHUs] MPOTOYHOW YacTH MpeoOpa3oBaTelis
KPYITHBIMH KYCKaM¥ OKaJIMHBI HJIM IPYTUMHU HHOPOIHBIMU TIPEIMETaMHU, PEKOMEH/TY-
ercsl mepes mpeodpa3oBaTesieM BHE 30HBI MPSMOJIMHEHHOIO ydacTka TpyOOmpoBOAa
YCTaHABIIUBATh TPSI3CBUKH WIN (PHIIBTPHI.

He normyckaercst ycraHoBKa mpeoOpa3oBaTesis B 30HE PACIIONIOKEHHSI YCTPOKCTB, CO3-
JATOIIMX BOKPYT Ce0sT MOITTHOE MarHUTHOE TT0J1e (HAIprUMe]p, CHIIOBBIX TPaHC(OPMATOPOB).

BHUMAHUE: IIPU MOHTAXE HEOBXOJIMMO OBPATUTH
OCOBOE BHUMAHUE HA ITPABUJIBHOCTH YCTAHOBKMU ITAPOHU-
TOBBIX ITPOKJIAJJOK MEX/JY KOPIIYCOM ITPOTOYHOM YACTU U
OJIAHIIAMU. HE JIOITYCKAETCSA UX BBICTYITAHUE BHYTPb I1PO-
TOYHOM YACTHU IIPEOBPA3OBATEJII. BHYTPEHHUU JMAMETP
[MPOKJIAJJKN OOJI’)KHO BbITh HA 1,5-3,0 MM BOJIBIIE, YEM BHVT-
PEHHUN JTMNAMETP KOPITYCA ITPEOBPA3OBATEJIA!

Hapymienne yciioBuiA MOHTa)Ka IMTPUBOJUT K 3HAYUTEIILHOMY YBEIHUYCHHIO TIO-
TPEITHOCTH TIPEe0Opa3OBaTEIS.

2.1.2.2 BriOop MecTa yCTaHOBKH IIpeoOpa3oBaTes

K nmpeoGpazoBarento qomKeH ObITh 00€CTIeYeH CBOOOIHBIN JOCTYI JJIsi OCMOTpA.

Mecto ycTaHOBKM mpeoOpa3oBaTensi TOHKHO TapaHTHUPOBATH €r0 JKCILTyara-
IO 0€3 BO3MOXKHBIX MEXaHWIECKUX TOBPEIKICHUN U OTCYTCTBHUE TONAJIAHKS BOJIBI
Ha KOPITyC 3JICKTPOHHOTO OJI0Ka.

BHUMAHUWE: 3AITPEIHAETCA YCTAHOBKA [TPEOBPABOBATEJIEN B
3ATAIUIMBBIEMBIX TTOJA3EMHBIX TEITJIO®UKAILIMOHHBIX KAMEPAX U
[MOMEIIEHUAX!

MonTaxk mpeobpazoBaTensi JOMyCKaeTCs Ha BEPTUKAILHOM, TOPU30HTATBHOM
WIA HAKJIOHHOM TPYOOIIPOBO/IE, TIPU 3TOM JIOJDKHO OBITH COOJIIOJICHO YCIIOBHE TOJI-

HOT'O 3aIlOJIHEHUS YKUKOCThIO BCETO 00beMa MPSMOJIMHEUHBIX Y4acTKOB TPyOOIpo-

32



BOJIa U IPOTOYHOM YacTH. [Iprumepsl ycTaHOBKM IpeoOpa3oBatesst IPUBEIEHBI B IPU-
noxxenuu K.

[Tpu MoHTaxe mpeodpazoBaressi JOKHBI ObITh COONIIO/IEHBI CIIEAYIOLIUE 005-
3aTeNIbHbIE YCIOBHSL:

1) ycraHoBKa OCYyIIECTBISIETCSI TAKUM 00pa3oM, YTOOBI MPOTOYHAS YacTh Mpe-
oOpa3zoBatelisi Bceria ObLia 3aroIHeHa BOJIOM;

2) B TpyOOIpoBO/Ie HE JIOJDKEH CKaIUIMBaThes Bo3ayX. st obecrieueHus 1aH-
HOTO TpeOOBaHMS PEKOMEH/IyETCsl yCTaHaBIIMBATh peoOpa3oBaTeNu ¢ MPsIMbIMU y4a-
CTKAMH Ha BOCXOJANIMX HAKJIOHHBIX TPYOOIPOBOAAX MOJ YIIOM HE  MeHee 5 o
X0y Te4eHus: paboueit xkunkoct. He pekoMeHayeTcst ycTaHOBKa MpeoOpazoBaTeneit
Ha HUCXOJAIIMX Y4acTKax TpyOOIpoBo/Ia;

3) npy HAIMYUU TaKUX AJIEMEHTOB TPYOOIPOBOJOB U apMaTyphbl, KaK KOHHUYE-
CKOE CY’KEHHE ¢ KOHYCHOCTBIO 110 30°, Kpyriioe KOJIeHO, MOTHOCTBIO OTKPBITHINA BEH-
TWIb WM IIAPOBBIA KpaH, JUIMHBI NPSAMBIX YYaCTKOB JI0 M IOcje ImpeoOpa3oBares
JOJKHBI ObITh He MeHee 5 Jly u 2 Jly COOTBETCTBEHHO; MPH HAJTUYHUU MPOUMX dJIe-
MEHTOB, BO3MYIIAIONIMX MOTOK (IMPSAMOE KOJIEHO, I'PSA3E€BHK, IpyIa KOJIEH U T.I.)
JUIMHBI TIPSIMBIX YYaCTKOB JIOJKHBI cOCTaBisATh HE MeHee 10 ly u 5 [ly; cokpaienue
JUIAH TIPSMBIX y4acTKoB 710 5 Jly u 2 Jly BO3MOXKHO NIpU YCIOBUU YCTAaHOBKU CTpYye-
BBITIPSIMUTETIS;

4) mpeobpazoBaTeiy TOKHBI YCTAHABIMBATHCS B MECTaX C YaCTOTOM M aMIUIH-
Tynoi BuOparuu, He npesbimaromux 80 I'p u 0,15 MM coorBercTBenHo. [Ipu Haym-
gy OOJIBIIIEr0 YPOBHS BHOPALUK, HEOOXOAUMO HCIIONB30BAThH OTIOJHUTEIbHBIE Me-
PBI [UISI €€ YCTPaHEHHSL.

I[Ipumeuanue - [Ipumepsl ycTaHOBKH IpeoOpa3zoBaressi B HEKOTOPIX TH-
MOBBIX CUTYallUsIX NPUBEJECHBI B MPUIOKEHUU JK, KOHCTPYKIUSI CTPYEBBIMPSIMUTENS
npuBeeHa B ipuiioxeHuu M.

2.1.2.3 IToarotToBKa K MOHTaXy

TpancnoptupoBka mpeoOpazoBaTesisi K MECTy MOHTaXa JOJDKHA OCYIIECTB-

JSIThCA B TPAHCIIOPTHOM Tape npeanpustus-uzroropurens. [Ipu nmomyuenun npeodpa-
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30BaTelIsl MPOBEPUTH COXPAHHOCTH Tapbl. B cilydae e€ moBpexIeHus cieayeT cocra-
BUTh aKT.

[locne TpaHCHOPTUPOBKHM MNpeoOpa3oBaTelis B TPAHCIIOPTHOW Tape MpearpH-
SATUS-U3TOTOBUTENSL TIPU OTPUIIATEIBHON TeMIepaType BO M30eKaHUE KOHICHCAIUH
BJIard HEOOXOAMMO BBIJIEpKaTh MpeoOpa3oBaTelib B YIAKOBKE B OTAIUIMBAEMOM I10-
MELICHUH He MeHee 6 .

[Tpu pacnakoBke mpeoOpazoBatTes CieayeT MPOBEPUThH €r0 KOMIUIEKTHOCTh
[0 COOTBETCTBYIOIIEMY pa3zeily B MacnopTe U yIMaKOBOYHOMY JIUCTY U COXPaHHOCTb
TUTOMO.

B nacnopre mpeobpazoBarens yka3aTh AaTy BBOJA B JKCILTyaTalllio, HOMEP
aKTa ¥ JIaTy €ro yTBEPkKACHUS PYKOBOJICTBOM MPEANPUATUSA-TIOTPEOUTESI.

B macnopt npeoOpaszoBarensi Takke PEeKOMEHAYyeTCsl BKJIIOYATh JaHHBIC, Ka-
CarolIMecsl €ro AKCIUTyaTalliu: 3alUCH M0 OOCIY>KMBAHUIO C YKa3aHUEM HMEBILIUX
MECTO HEHUCIIPABHOCTEU U UX MPHUUMH; JaHHbIEC EPUOUYECKOTO0 KOHTPOJIS OCHOBHBIX
TEXHUYECKHUX XapaKTEPUCTUK MTPH IKCILTyaTallMH; TaHHbIE O TIOBEPKE M T.II.

[Tepen ycranoBko# mpeoOpazoBaressi HEOOXOAMMO TIHIATEILHO OYUCTUTH TPY-
OOMPOBOJ OT PXKABUMHBI, TPSI3U, OKAJTMHBI U TIPOMBITH €0, YTOOBI YAAJIUTh U3 HETO
3arps3HEHUs U MIOCTOPOHHUE Tea.

2.1.2.4 Montax nipeodpazoarens ucnonHenust A win L ¢ KMY KO, K1, K4

MoHnTaxx mpeoOpa3zoBatessi Ha TPYOOIPOBOAE OCYIIECTBIATH Mo Thmy "CoHmBuy'",
IyTeM YIUIOTHEHHsI TIpeoOpa3oBarelisi MeXIy AByMs YCTaHOBJIEHHBIMU Ha TPyOOIPOBOJIE
drmanIaMy, BXOASIIMMEI B KOMIUIEKT MOHTa)KHBIX YaCTEH, MPU TOMOIIH IITHJICK U TaeK ¢
niaiidamu B MOPSIZIKE, YKa3aHHOM HIDKE:

1) cBapkoii MO0 JpyrUM CrOcOOOM BBIPE3aTh Y4aCTOK TPyOONpoBOJa ATUHON
Lyer B COOTBETCTBUM C pUCYHKOM 2.1 1 Tabmuuei E.3 n n3ameputh BHyTpeHHUI aua-

MCTpP pr60r[p0130ﬂa DBH.
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Pucynok 2.1

Bennuuna D, nomkHa HaxOQUThCA B Mpezeniax, ykazaHHbIX B Tabmumax b.3 u
b.4. B npoTHBHOM cily4ae MpUIErarmiue K npeoopa3oBaTellto y4acTKu TpyOOIpoOBOI0B
HEOOXOMMO 3aMEHUTH Ha MPSMbIC YYaCTKHA COOTBETCTBYIOUICH UIMHBI U3 TPYO, MpHBe-
neHHbIX B Tabimuax b.3 u b.4, win ucnonb30BaTh NpsiMble Y4aCcTKU, BXOJISIINE B KOM-
IUIEKT MOHTQXHBIX 4aCTEU, KOTOPBIN ONPEIEIIACTCS IIPU 3aKa3e;

2) ycTaHoBUTH (IaHIbI Ha TPyOOMpPOBOJ B COOTBETCTBHH C PUCYHKOM 2.2.
BeraButh Mexay duianiiaMy npeoOpa3zoBartelib WM TEXHOJOTMYECKYIO BCTaBKY (IpU-
noxenue K) ¢ mpoknaakamu v CTIHYTH (hIaHIIBI IBYMsI MITIIEKAMU;

[Ipumeuanue — [nsg moHTaxka mpeoOpaszoBateneil ucnoaHenud A u L ¢

KMUY KO ucnionszoBath aanipl no 'OCT 12820 ucnonnenus 1.
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A — BapuanT 11 KMY KO0, K4 A — BapuanT aist KMY K1
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Pucynok 2.2
3) mpuXBaTUTH CBAPKOH (hIIaHIBI K TPYOOIIPOBOTY B COOTBETCTBUH C PUCYHKOM 2.3;

[TpuxBaruTs B
HECKOJIBKMX TOUKaX

IIpuxBaTuts B
HECKOJIBKUX TOYKAX

Pucynok 2.3
4) cHath npeoOpa3oBaTelib, MPOU3BECTH OKOHYATENIbHYIO CBApKYy (hIaHIEB C

TPYOOIPOBOJIOM B COOTBETCTBUU C PUCYHKOM 2.4;
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Pucynok 2.4

BHVUMAHUWE: OBPABOTKA TOPIIEBOM IMOBEPXHO-
CTHU TPYBOIIPOBOAA HAOJXHA HUCKIIHYATH HAIJU-
YUE 3A30PA BOJIEE 1| MM MEXJY INPEOBPA3OBATE-
JJEM U TOPIHEBOW NHNOBEPXHOCTHLIO TPYEOIIPOBOIA
I KMY KO, K4 UJIU ®IAHIEM M TOPIEBOW IIO-
BEPXHOCTbBIO TPYBOIIPOBOJA AJA KMY K1!

5) ycTaHOBUTH MpeoOpa3oBarellb ¢ MPOKIAKaMH MKy (hIaHIaMH Tak, YTOOBI
CTpenKa Ha mpeoOpa3oBaTelie COoBIaiajia ¢ HalpaBJeHHUEM IIOTOKA B COOTBETCTBHU C PU-
cyHKoM 2.5. CTAHYTh (IaHIbl IMUIEKaMU. 3aTSHKKY HIMAIEK PEKOMEH Ty eTCsl POU3-
BOJIUTH IOOUYEPEIHO 0 AUAMETPATILHO MPOTUBOIIOIOKHBIM MapaMm.

Hamnpasnenue notoka

\\\\\\

\\\\\\\

Pucynok 2.5
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2.1.2.5 Monrax npeobpazoareneii ncrionaenust B ¢ KMY KO, K1

MoHnTax ocymecTBIsATh o Tumy "CaHaBuy" IMmyTeM YIUIOTHEHUS MpeoOpa3oBa-
TEJsl MEeXKIY ABYMsI YCTAaHOBJIEHHBIMU Ha TpyOompoBoje (iaaHIaMH, BXOIAIIUMHU B
KOMIUIEKT MOHTQKHBIX YacTeH, IPU TOMOIIM IITHIEK U TaeK C IaiidamMu B MOPSJIKE,
YKa3aHHOM HIDKE:

1) cBapkoii OO JpyTrUM CIIOCOOOM BBIpE3aTh yYacCTOK TPyOONpoBOAA IITMHON
Lyer B COOTBETCTBUM C pUCYHKOM 2.1 U Tabmuuei E.3 n n3meputh BHyTpeHHUI ana-
MeTp TpyOorpoBoa Dy,.

Benmnuuna D, momkHa HaXOQUTHCS B Tpezeniax, yKazaHHBIX B Tabmumax b.3 u
b.4. B npoTHBHOM Cily4ae MpUIIErarime K npeoopa3oBaTellto y4acTKu TpyOOoIpoBOIOB
HEOOXO0IMMO 3aMEHUThH HA MPSMbIE YUaCTKU COOTBETCTBYIOIICH JJIUHBI U3 TPYO, MpUBE-
neHHbIX B Tabimiax b.3 u b.4, wim ucnonb30BaTh NpsiMble Y4aCTKU, BXOJISIINE B KOM-
IUIEKT MOHTAKHBIX YaCTEM, KOTOPBIN ONpPEENsIeTcs IIPH 3aKa3e;

BHUMAHUE: KATETOPUYECKU 3AITPEIIIAETCA JIOPABOTKA (CPE3-
KA) BXOAHBIX U BbIXOIHBIX ITATPYEKOB, UMEIOIINX CITEHUAJIBHY IO
KOHOUT'YPAIIMIO, 1 TIOCJIEAVYIOIIASA ITPUBAPKA BCTBIK ITATPYBKOB K
TPYBOITPOBOJY B COOTBETCTBUU C PUCYHKOM 2.6. 3TO IMPUBOJUT K
JIMKBUJIALIMA TTIJIABHBIX ITEPEXOJ/I0B OT BHYTPEHHEI [TOBEPXHOCTH
TPYBOITPOBOJIA K TTPOTOYHOM YACTU ITPEOBPA3SOBATEJIS U BEI3BIBA-
ET YBEJIMUEHUE ITOI'PELITHOCTU ITPEOBPA3OBATEJIA!

Pucynok 2.6

2) BCcTaBUTh NMAaTpyOKu C ¢uiaHIlaMK B TPyOONPOBOJ, & 3aTEM BCTAaBUTH C IMPO-
KIagKaMu MeXAy (raaHimamMu mpeoopa3oBaTeNlb WIM TEXHOJOTMYECKYIO BCTaBKY

(mpunokenue K) u cTsiHyTh (h1aHIbl ABYMS IIMUIIBKAMU;
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3) npuXxBaTUTh CBApKOW MaTpyOKu K TpyOOmpoBomy M (hIaHIBl K maTpyoOKam B
COOTBETCTBUU C PUCYHOK 2.7;
Ha BHyTpeHHeM auameTrpe TpyOONpoBoJa HE JIOMYCKAETCSl HAJIMYHUE CIIENOB

CBapKH.

MpuxBaTnTb B
HEeCKOINbKUX ToYKax

MpuxsatnTb B
HECKOMbKUX TOYKaX

Pucynok 2.7
4) cHATH MpeoOpa3oBaTellb, IPOU3BECTH OKOHUYATEIbHYIO CBApPKY MAaTPyOKOB C

TpyOOIPOBOJIOM B COOTBETCTBUU C PUCYHKOM 2.8;

§i==J?

Pucynok 2.8
5) ycTaHOBUTH IPeoOpa3oBaTesb C MPOKJIAJAKAMU MEXKTY (JIaHIIaMH TaK, YTOOBI
CTpeJKa Ha mpeoOpa3oBaTesie COBIa/Iaia ¢ HAMPABICHUEM ITOTOKA B COOTBETCTBUM C PHU-
cyHKoM 2.9. CTsiHyTh (hIaHIbI MIMAIbKAMU. 3aTsDKKY MUK PEKOMEHYETCs TIPOU3-

BOIUWTH IMOOUCPCAHO 11O JUAMETPAJIBHO IMTPOTUBOIIOJIOKHBIM ITapaM.
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HanpaBneHune notoka

Pucynok 2.9

2.1.2.6 Monrtax npeobpazopareneii Tunopazmepon y250 u Jy300 ¢ KMY
KO, K4

Monrax nipeodpaszosareneit TunopasmepoB Jy250 u Iy300 MM ocyriecTBiis-
ercs 1o tuiy "CoHIBUY" B MOPSIJIKE, YKA3aHHOM HIKE:

1) cBapkoii MO0 JpyruM CrOCOOOM BbIpE3aTh YYaCTOK TPyOONpoBoAa IIMHON
Lyer ¥ M3MEPUTh BHYTPEHHUI quameTp TpyOomnposona Dy, B COOTBETCTBUM C PUCYH-
koM 2.1 u Tabnuneii E.3.

Benmuuuna Dy, o/pKHA HaXOMUTHCS B Mpejeniax, ykazaHHbIX B Ta0nuiax b.3 u
b.4. B npoTHBHOM cily4yae npujeraroiye K npeoOpa3oBaTeso y4acTKu TpyOOInpoBOIOB
HEO0XOIMMO 3aMEHUTh Ha MPSMBbIE YYaCTKHA COOTBETCTBYIOLIECH JJTMHBI U3 TPYO, MprBe-
neHHbeix B Tadimmmax b.3 u b.4;

2) ycraHoBuTh (praHIBpl Ha TpyOonpoBo. BeraButh Mexay duiaHmamMu mpeoo-
pa3oBaTelib WM TEXHOJIOIMYECKYI0 BCTaBKy (npuiioskenue K) ¢ npokiagkamu, CTIHYB
JBYMSI IINAJIbKAMU;

3) npuxBaTUTH CBApPKOM (hJIaHIIbI K TPYOOIIPOBOIY B COOTBETCTBUU

C PUCYHKOM 2.3;
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4) cHaTh npeoOpa3oBaTellb, NPOU3BECTH OKOHYATENIbHYIO CBApKy (JIaHLEB C

TPyOOIIPOBOJIOM U 00pabOTKY B COOTBETCTBHHU C pUCYHKOM 2.10;

fo b R R R R

b

%

Pucynok 2.10

5) yctaHOBUTH MpeoOpa3oBaTesb C MPOKIaIKaMi MEX Ty (IaHI[aMU TaK, YTOOBI
CTpeJika Ha IpeoOpa3oBarTesie CoBIaajia C HalpaBJICHUEM IOTOKA B COOTBETCTBHU C
pucyHok 2.11. CTsHyTh (iaHUbl IITWIBKAMU. 3aTSOKKY IIITUIEK PEKOMEHIYETCs PO-

H3BOJUTH IMOOYCPCIHO IO TUAMCTPAJIbHO ITPOTHUBOITIOJIOKHBIM I1apaM.

Hanpasnenue notoka

Pucynok 2.11
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BHUMAHUE:

I HE JIOOYCKAETCS BBICTYIIAHUE IIPOKJIAJIOK
BHYTPb IPOTOYHOW YACTU. B CJYUAE IOBPEXJEHUSA
MPOKJAJOK MX CJEAVET 3AMEHUTH HA HOBBIE, BBIPE-
3AHHBIE U3 MATEPUAJIA, YKA3SAHHOTO B IPUJIOXEHUMU B,
TOJNIIUHON 2 MM. UCIIOJIb30BAHUE TTPOKJAJOK U3 JPY-
OO MATEPUAJIA HE JIOIIYCKAETCS!

2 HE JIONYCKAETCS DKCHJIYATAILMS NPEOBPA3OBA-
TEJISI HA HEIIOJHOCTBIO 3ANOJIHEHHOM TPYBOIIPOBO/E!
IIPU MPOBEJEHUU PETJIAMEHTHBIX PABOT, B XOJE KOTO-
PbIX JXUJAKOCTb CJIUBAETCS U3 TPYBONPOBOJA, HEOB-
XOJAUMO OTKJIIOYUATh T[UTAHUE TPEOBPA3OBATEJIS W
BKJIOYATH ETO TOJIbKO IMOCJE 3AMOJHEHUS TPYBOIIPO-
BOJIA!

3 HE TAPAHTHUPYETCH JOCTOBEPHOCTh HUH®OPMA-
[[IUU O PACXOJE IIPU PABOTE IPEOBPA3OBATEJIS HA HE-
MMOJHOCTBIO 3ATIOJHEHHOM TPYBOIIPOBOJIE U IIPU IIPE-
BBILIEHHUU TAPAMETPOB BUBPALIMU, VYKA3AHHBLIX B
2.1.2.2!

4 JJS OPEAYIPEXJIEHUS KOPPO3UU HEOBXOJHUMO
OKPACHUTDb ®JIAHIBI U MECTA CBAPKH!
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2.1.3 TlpoBeneHue IMEKTPOMOHTAKHBIX pabOT

2.1.3.1 3agenky kabensi B CAIbHUKOBBIN BBOJI, IMOACOSAMHEHHE KU KaOels K
KJIEMMHOM Kosioke 5 (pucyHok 1.3) mpou3BOAUTh B COOTBETCTBUU CO CXEMOM COE/IH-
HEHHIA cO BTOpUUHBIMU Tipubopamu (mpuinoxkenue JI). K mecty monTaxka mpeobpaso-
BaTellsl JOJDKEH OBbITh MPOBEACH Kaldelnb ¢ HapyXHbIM JUAMETPOM HE MeHee 8 U He
oonee 10 MM (koj anekTpudeckoro pazbema C).

2.1.3.2 Tlpu moHTaxke npeoOpazoBareneii cieayeT oOpaTUTh BHUMaHUE Ha TO,
YTO HAPY>KHBIN AUaMeTp Kalest T0JbKEH ObITh Ha 1-3 MM MEHbIIIe JuaMeTpa MpoXo/i-
HOT'O OTBEPCTHS B YIUIOTHSAIOIIECH ralke, a TMaMeTPAIbHBIN 3a30p MEXKIY PaCTOYKOU B
KOpITyC€ BBOJHOIO YCTPOMCTBA JUIsl YIUIOTHEHUS U HApy>XKHbIM JMAMETPOM  KOJIbLA
YIUIOTHUTENILHOTO HE JIOJIKEH MPEBBIIIATE 2 MM.

2.1.3.3 KaGenb yIuiOTHUTH ¢ IOMOIIBIO Taiiku. JIJisl YyIUIOTHEHUS! TOTDKHO TIPH-
MEHSTHCS KOJIBLIO YIIOTHUTENBHOE, U3TOTOBJIIEHHOE HA NIPEIITPUATUH-U3TOTOBUTEIIE.

2.1.3.4 ITpu MoHTaxe Kalenst CHATh KpbILIKY 11, OTBEpHYTH railky yIrIOTHEHUS
kabensHOTO BBOJA 10 (prucyHok 1.3). IIpomsBectu mapkupoBky »xui kadens. [locie
MOJICOSTMHEHHUS KU Kabelsi K KIEMMHOM KOJIOJIKE M €ro 3aJIeJIKU 3aBEPHYTh railky
YIUTOTHEHUS KaOeTbHOTO BBOJIA U TIOCTAaBUTH KPhIIIKY 11 Ha MecTo.

2.1.3.5 Tlpu MoHTa)xke npeoOpazoBaTesisi ¢ IITENCEbHBIM Pa3beMOM HE00XO-
JUMO TIPO3BOHUTH pa3/ieflaHHbIC KOHIIbI KaOese, a 3aTeM pachasTh X Ha KOHTAKThI
PO3ETKH, TpujaaraeMoi K mpeoOpaszoBarento. Ilaliky mpou3BoauTh OECKHCIOTHBIM
darocom. [IpoBepuTh MPABWIBHOCTh Paclaiku IMyTeM MPO3BOHKU COOTBETCTBYIOLIUX
KOHTAKTOB | MOJICOCTMHUTH Pa3beM K peoOpa3oBaTeIo.

2.1.3.6 KabGenu u mpoBoja, COCIUHSIONIME IMPEoOpa3oBaTelh W BTOPUUHBIM
npuOop, PEKOMEHTYETCs MPOKJIAIbIBATh B METAUIOPYKaBaX MM METAJUTMUECKUX TPY-
0ax.

BHUMAHMUE: 3AITPEIHAETCA PACIIOJIAT'ATH JIMHUN CBA3U I1PE-
OBPA3OBATEJISI C BHEINIHUMM YCTPOMCTBAMU BBJIN3M CHUJIOBBIX
KABEJIEN!
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2.1.3.7 Ilpn MOHTaXxe 1715 NPOKJIAJIKH JIMHUU CBSI3W PEKOMEHIYETCS IPUMEHSATD
Ka0esl KOHTPOJIbHBIE C PE3MHOBOM MJIM TJIACTMACCOBOM M30JIALIMEH, KaOenu JiIsl CUT-
HaJIU3aLMHU C ITOJIMITUIICHOBOM U30JISILUEN.

2.1.3.8 JlomyckaeTcsi COBMECTHAs MPOKJIaIKa B OJHOM Kabelie TIPOBOIOB IeTieit
NUTaHUs ipeoOpa3oBaTesi U BBIXOJHOTO CUTHAIA.

2.1.3.9 PexkoMeHayeTcs NpUMEHEHUE SKPAHUPOBAHHOTO KaOessi ¢ U30JUPYIO-
1Iel 000JI0OUKON MTPU HAXOXKJACHUU BOJIM3U MECT MPOKIAIKU JTMHUU CBS3H JICKTPOYC-
TaHOBOK MOIITHOCTBIO Oojiee 0,5 kBA.

[Ilpumevyanue - B xauecTBe CHTHAJIBHBIX IIETICH MPEOOPa3OBATENSI MO-
I'yT OBITb KUCIIOJIB30BAHBI U30JIMPOBAHHBIC JKUIIBI OJJHOTO KaOessi, MPH 3TOM COIpPO-
TUBJIEHHUE U30JIALIMN TOJDKHO ObITh He MeHee 50 MOwm.

2.1.3.10 [InvHa JIUHUN CBSI3U ISl UMITYJIbCHBIX M TOKOBBIX BBIXOJOB HE JOJIK-
Ha npesbimath 200 M, COMPOTURICHUE KXo Kbl He 6ojiee 20 Om.

MaxkcumanbHas TPOTSHKEHHOCTh JIMHUM CBs3M Tyt mHTepderica RS-485 ne
noJpkHa npesbimath 1200 M. MakcuManbHOE KOJIMYECTBO MpeoOpa3oBaTesieit Ha O/l
HOW JMHUU cBs3U (0e3 yuéra cucrteMsl ynpasienus) - 256. [Ipu MoHTaxke asis npo-
KJIQJIKK JIMHUM CBSI3M PEKOMEHyeTCsl IPUMEHSTh Kabenb Tuma “BUTas mapa’” ¢ BOJI-
HOBBIM conpoTuBieHrueMm 120 Om (Hanpumep, Balden 9841, 9842). Cornacyroriue
PE3UCTOPHI JOJDKHBI TOAKITIOUAThCSI K JIMHUUA CBS3M B JABYX HamOoJiee YIAIEHHBIX
Ipyr oT Apyra Toukax. COnpoTUBIEHUE KaXKIOr0 COIIACYIOLIEro pe3ucTopa JOIHKHO
COBIAJAaTh C BOJIHOBBIM CONPOTHUBIICHUEM MpUMeHsieMoro kabens. OTBETBICHHE CUT-
HaJIbHBIX MMPOBOJIOB JJATYUKA OT JIMHUM CBSI3U JIOJDKHO MMETh HAMMEHEE BO3MOXKHYIO
qiHy. [Ipu 3HaUUTENIBHOW NPOTSHKEHHOCTH JIMHUU CBSI3W M MUTAaHUU JTATYMKOB OT
Pa3HbIX UICTOYHUKOB MUTAHUSI HEOOXOAUMO MPUMEHEHHE BHIPABHUBAIOILIETO MPOBOJIA
— coeMHEHNE MeX Ty OO0 M30JIMPOBAHHBIX ‘3eMenb” uHTepdeiica RS-485. Jlomyc-
Ka€TCsl B KAUECTBE BHIPABHUBAIOILIETO IMPOBO/IA UCIIOJIb30BATh SKPaH CUTHAJIBLHOTO Ka-
oens. [lpumep NOAKIIOUEHUS HECKOJNBKMX IpeoOpa3oBareneld K OJHOM CUCTEMeE
ynpasieHus (cOopa JaHHBIX) TPUBEACH B PUIIOKEeHNH J1.

2.1.3.11 DnexTpoMoHTaXX KaOelel, COeAMHSIIONIMX MpeoOpazoBaTeib C BTO-
PUYHBIMU PUOOpaMHU, IPOU3BOIUTH COTJIACHO MPHIIOKEHUTO JI.
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2.1.3.12 Ilpu ncnonap30BaHUK BCTPOEHHOI'O BO BTOPUYHBINA MPUOOP MCTOYHHUKA
MIUTAHUS OH JIOJDKEH OBbITh raJIbBAHMYECKH Pa3Bsi3aH OT OCTAIbHBIX IEMNEH, dIEKTPO-
MOHTaX MPOBOIUTH TPEX- MM UYETHIPEXKWIbHBIM KabeneM (Hampumep, PIIIIM-
3x0,35, PITIIM-4x0,35).

2.1.3.13 Ilpn ucnonp30BaHUM aBTOHOMHOI'O MCTOYHHUKA IMUTAHWS MOHTAX BEC-
TU JBYXKWIbHBIM Kabenem (Harpumep, PIIIIM-2x0,35 wim MKII-2x0,35). Homyc-
KAeTCsl NCTIONB30BATh OT/IEIbHbIE IPOBOJIA C CeYeHHEM Kbl 0,35 MM,

2.1.3.14 TIpu OTCYTCTBMY rajJbBAHUUYECKOTO Pa3/ICICHUsI KAHAJIOB MUTAHUS JI0-
IIyCKAETCsl IUTaHUE TPYIIIbI IpeoOpa3zoBaTeseil 0T 00IIero UCTOUHKKA uTanus. [Ipu
ATOM JIOJDKHO OBITH OOECTIEYEHO PABEHCTBO MOTEHIIMAIOB MEXTY MpeoOpazoBaTers-
MU IyTEM HAJEKHOTO 3a3€MJICHHSI X KOPIYCOB. 3a3eMJICHHE MPOU3BOAUTH MOCOe-
JIMHEHHEM TPOBOJIA CEYCHHEM HE MeHee 2,5 MM OT IUMHBI 3a3eMIICHHS K CIICIHaIb-
HOMY 32KHMY Ha KOpITyce peoOpa3oBaTeis.

2.1.4 JlemoHTax mmpeoOpazoBates

2.1.4.1 Otxmrounts TpeoOpa3oBaTelb OT UCTOYHMKA MUTAHUS U BTOPUYHBIX
npubopoB : i ucnonHenus: «[1IP»-oTcoenuuuTh pazbeM OT npeodpazoBaTens, JUIs
ucnosHeHus «C»- OTKPYTUTh TaliKy CaIbHUKOBOTO BBOJA 10, KppimKy 11 anexTpon-
HOTO 0JI0Ka ¥ OTCOSIMHUTD Kalesb OT KIIEMMHOM KOJIOAKH 5 (pUCyHOK 1.3).

2.1.4.2 COopocuThb JaBJICHHUE U CIUTH KUJIKOCTh U3 TPYOOITpOBO/IA.

2.1.4.3 OTBepHYTh TaliKK U CHATH IITHIBKH, CTSTUBAIOIINE TPEOOPa30BaTENb C
danamu Ha TpyoomnpoBojie. PekoMeHayeTcs UCnoab30BaTh MOCTABISIEMOE MO CIie-
aJIbHOMY 3aKa3y npucrnocobieHue (mpuioxenue M).

2.1.4.4 YcranoButh OOJITHI U YIOPBI IPUCTIOCOOTICHHS B TUAMETPAIbHO MPOTH-
BOMOJIOKHBIE OTBEpCTUA (uiaHueB. [Ipu 3ToM raiiku U manobl Ui NPUCIOCOOIECHUS
UCHOJIb3YIOTCS U3 YHACHA CHATBIX CO LIMHJIEK.

2.1.4.5 TInaBHo Bpamasi 00Tl MPUCTIOCOOTICHHUS, Pa3ABUHYTh (DIAHIIBI U CHSATH

npeoOpa3oBaTeb.
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2.2 Ucnoan30Banue u3aeaus
2.2.1 TloaroroBka k pabote
2.2.1.1 Ilepen nepBbIM BKJIFOUEHHUEM DJIEKTPUUYECKOTO MUTAHUS MpeoOpazoBare-

JIs1 ¥ TTyCKOM €T0 B AKCIUTyaTaIuio HE0OX0IMMO:

POBEPUTH MPABUIILHOCTH MOHTaXKa MPeoOpa3oBatesisi Ha TPYOOIIPOBO/IE;

IIPOBCPHUTH NTAPAMCTPBI SJICKTPUICCKOI'O ITMTAHHA,

MPOBEPUTH MPABUIILHOCTh PACTIAMKK Pa3beMOB COSMHUTEIBHOTO KaOeJIs,

NPOBEPUTH NPABUIILHOCTb MOJIKJIFOYEHUS BHEIIIHUX YCTPOUCTB.

2.2.1.2 Ilocne mpoBepKU MPAaBWIBHOCTH MOHTAaXKa, OTKPBITHS 3AIIOPHOM apMaTrypsl U
TIOJTHOTO 3aMOJIHEHUs TPYOOIPOBO/Ia SHEPrOHOCUTENEM TO/IATh MEKTPUYECKOe NIUTaHWe Ha
npeoOpa3oBaTEb.

2.2.1.3 Tlocne moakiarO4YeHMs MUTaHHS MpeoOpa3oBaTesib rOTOB K padore 6e3
NPOBEICHUS IONOJIHUTEIBHBIX HACTPOEK U PErYIUPOBOK.

[Ipumevanus

1 CranHbIif B 3KCIUTyaTalio Ipeodpa3oBaresib paboTaeT HEMPEPHIBHO B ABTOMATHUECKOM
peKUME.

2 Ha y3ne y4era npeoOpa3oBateib, Kak MpaBuiIo, paboTaeT B KOMIUIEKTE C BBIYHC-
JIUTEJIEM PAcXo/ia, TEIIOBBIYUCIUTEIIEM WM APYTUMHU BTOPUUHBIMU ITPUOOPAMH.

3 Bpewmst BbIxoza rmpeoOpazoBaTessi Ha YCTAaHOBUBILMICS PEKUM N3MEPEHHS pacXo-
11a - He 0osree 15 MuH.

4 JlomyckaeTcsi MpOM3BOANTh HACTPOUKY MapamMeTpoB IpeoOpazoBareneit (1ie-
HbI, JJIATEIBHOCTH UMITYJIbCA U T.I1.) C IOPTATUBHOTO KOMMYHHKATOPA.

2.2.2 BBOJ B 3KCILUTYaTaLUIO

2.2.2.1 BBoj B 3KCIUTyaTanuio MPOU3BOAUTCS B IPUCYTCTBUU IMPEICTABUTENCH
3aKa3uMKa U OpraHU3alvy, TPOU3BOIUBIIECH MOHTAXXKHBIE U MTyCKO-HAJIaI04HbIe pado-
Thl, U 0OPMIIAETCSI COOTBETCTBYIOIIIUM aKTOM.

2.2.2.2 Ilpu BBO/IEC B AKCILIyaTallMIO B MMAcIopTe IpeodpazoBatTeisi HE0OXO0a1-
MO CJIeJIaTh OTMETKY C yKa3aHHEM J1aThl BBOJA M 3aBEPUTH MOJAIMUCHIO JIUIA, OTBETCT-

BEHHOTO 3a SKCIUTyaTaIHIo MPUOOPOB yUeTa.
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2.2.3 M3mepeHue napaMeTpoB U HACTPOiiKa IpeoOpazoBaress

2.2.3.1 Ilpu Hanu4uu B UCTIOHEHUH MpeoOpa3oBaTesis HU(PPOBLIX TPOTOKOJIOB
U3MEpEeHHsl IapaMeTpoB, PEryJIMpOBaHME M HacTpoiika mpeoOpas3oBareieid MOryT
npoBouThes 1o HART nu ModBus npoTokosiam Kak ¢ TOMOILBIO CUCTEMHBIX CPEJICTB
ACVYTII, tak u kommyHukatopom Metpan-650 (mo HART).

[IpeoGpazoBarenu MOJHOCTBIO COOTBETCTBYIOT mpoTokoiny HART, mostomy
pabortath ¢ HUMH MOKHO Tipu oMoty odoro HART ceptuduimpoantoro mpu-
oopa.

JIJi1 u3MepeHust mapameTpoB PEryIUpOBaHMs U HACTPOMKHU MpeoOpa3oBaTelieit
no HART mnporokony npu nomomu cucreMHbix cpeacts ACYTII pekomenayercs
ucnoib3zoBate HART - monem (Hanpumep Mertpan-681 nnu Metpan-682) u npo-
rpammHoe obecriedenre HART-Mactep pazpabotku IIIN «Metpan», KoTopoe Io-
CTaBJISIETCSA N0 OTACIIBHOMY 3aKasy.

JU1si OMHOBPEMEHHOIO KOHTPOJISI MAapaMeTpOB WM HACTPOWKH HECKOJIBKUX
npeoOpazoBareseit mo HART npotokony Heooxoaumo ucnonb3oBath HART - myib-
TUIUIEKCOp, Harpumep, Metpan-670 ¢ mporpamMubiM obecrieduenneM HART-Macrep,
NO3BOJISIONIMIA MOAKITIOUUTh 10 240 mpeoOpa3oBareneid K OJHOMY IEPCOHATbHOMY
KOMIIBIOTEDY.

Bbonee noxpobHas napopmarms o Bo3MoKHOCTIX MeTpan-681, Metpan-682 u
Metpan-670 npuBeieHa B ONTMCAHUSAX HA COOTBETCTBYIOIINE IPUOOPHI.

2.2.3.2 Bee komanasl HART - npoTOKOIa MOKHO pa3feiauTb HA TPU TPYIIIbL
YHHUBEpCaJIbHbIE, OOIIME U CIElHUabHbIe. YHHUBEPCATbHBIE KOMaH/bI MOJIeP/KHBa-
forcst Bcemu HART - coBmecTuMbIME ycTpoiicTBamMu, 00IIHE TIPUMEHSIFOTCS JJISI 1T~
pokoro kmacca npudopoB. OgHAKO, ITUX KOMaHJ HEJOCTATOYHO Ui MOJIHOLEHHOM
paboThl ¢ MpeoOpa3oBaTeNsIMU, OATOMY OHM MMEIOT HEKOTOPBIE CIIELUANIbHbIE KO-
MaH/Ibl, JOCTYI K KOTOPBIM IIPU MOMOIIM 000pYyIOBaHUS OT CTOPOHHETO MPOU3BO/IU-

TCIIL OTCYTCTBYCT.
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B npeobOpa3zoBarene peann3oBaHbl J1B€ CrielUanbHble KOMaHbI (#135 u #136)
JUISL YTeHUs (3alKCH) LEHBl U JUIUTEIBHOCTH UMITyJibca mpeodpaszoBarens. [lonHoe
onucanue opmara komas[ npuseaeHo B «lIpeobpazoBarens pacxoga BUXpeaKyCTH-
yeckuit Metpan-300I1P. Onucanue mpuKIagHOTO YpPOBHS IMQPPOBOrO MPOTOKOJIA
(m1s1 HART)». 3meHeHue napaMeTpoB, NEpeIaBacMbIX MMPU MOMOIIU JAaHHBIX KO-
MaHJ, 3aluieHo napojeM. [Ipu BhllycKe U3 MPOM3BOJACTBA YCTAHOBIIEH IAPOJIb
«1234».

2.2.3.3 Pabota ¢ koH(puryparmonHoi nporpammoit HART-Master

[Iporpamma  pabGotaer mox  onepauuoHHo — cucremoir  Windows
95/98/ME/NT/XP. st paboThl IpOrpaMMEbI ¢ ITpeodpazoBaTeaeM He0OX0 UM MOAEM
RS232/HART, noaxmouaemsiii k nmocienosarensHomy COM wmnu USB - mopty (st
3TUX 1ener MoxHO ucnonb3oBate HART monem Metpan-681, Metpan-682 wiu Jiro-
0ot HART mozem cropoHHHX mpousBoauTeneil). Cxema MOIKIIIOYEHHs peoopa3o-
BaTeJIs K IEPCOHATIBHOMY KOMIIBIOTEPY ITPUBEIEHA B ITPUIIOKEHUH JI.

[Iporpamma mosxer ObITh octaBiieHa Ha CD Jucke 1Mo TONOTHUTENFHOMY 3aKa3y.

HART-Master umeer ymoOHBI WHTYUTUBHBIA HHTEp(deEWc mMoap30BaTeNs U
cucreMy nomotnu. [lonHoe onucanue paboThl MPOrpaMMbl C YHUBEPCAILHBIMU U 00-
nmmu komadaamu HART - mpotokosna mpeobpazoBateneil npuBeaeHo B «PykoBo-
JICTBO MOJIb30BaTENsl KOHGUTrypamoHHoi mporpammsl HART-Mastery.

2.2.3.4 Pabora co crienmanbHoi komanaoi HART - mpotokona

HART - Macrep Bepcuu 4.7 noaziep>kuBaet padoTy coO CIeluaTbHBIMA KOMaH-
JaMH TIpeoOpa3oBaresisi, MO3BOJSIONIMMHA MPOU3BOAUTh YTEHHE W 3alKCh IEHBI U
JUINTEJIbHOCTA MMITYJILCHOTO CUTHaNA. /ocTyn K NaHHBIM, NIEpPEIaBa€MbIM IIPHU IO-
MOIIM CTIEIUATIBHBIX KOMaH]I, OCYIIECTBISIETCS CIEAYIOLIMM 00pa3oM:

1)  3amyctuts nporpammy HART-Master;

D npocHTE CeTE... X
2)  HaXaTbh HA KJIABUIILY ;

3)  HaXaTh HA KIABHIITY | &k Hactp azraka | ;

4) MIEPEUTH HA BKJIAJIKy « BBIXOJIHOM CUTHAI;

5) B ITOABUBHICMCA OKHC JOCTYIIHBI CJICAYIOIINUEC JaHHBIC!

- IMapOoJib IJIA JOCTYIIA K IIPOrpaMMUPOBAHHIO PCIKUMOB,
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- BEpXHUM U HIDKHHUWM TPEACIBl U3MEPSEMOro pacxoga Jisi TOKOBOIO

curnana (Qgrm ¥ Qurm), M’/ q;
- Bpemst IeMI(pUpOBaHus, C;
- LIeHA UMITyJIbCA UMITYJIbCHOTO CUIHAJIA, M /HMII,
- JUTUTENILHOCTh UMITYJIbCA UMITYJIbCHOTO CUTHAJIA, MC.

N3meHenne 1ByX MociaeaHUX apaMeTpoB MPOU3BOIUTE B CTPOTOM COOTBETCT-
Buu ¢ 1.2.5.3.

BHMUMAHMUE: HEKBAJINMOUITNNPOBAHHOE U3MEHEHUE BbIIIEIIE-
PEUMCJIEHHBIX TIAPAMETPOB MOXET ITPUBECTU K HEKOPPEKTHOM
PABOTE ITPEOBPA3OBATEJIA!

2.2.3.5 Pabora ¢ npeobpa3zoBaTesiIMU, UMEIOIIUMH B CBOEM UCIIOIHEHHUH IU-
poBoii mpoTokoa ModBus.

B kauectBe usnueckoro nnrepdeiica mpumeneH cranaapt RS-485. TIporokon
COOTBETCTBYeET TpeboBanusiM npoTokosnia ModBus RTU. Onucanue nporokosa mnpu-
BelieHO B JIoKymeHTe «lIpeoOpa3oBarens pacxona BUXpeakycTUdeckuil MetpaH-
300I1P. IIpotokoxn B3aumoaeticTBus 1udpoBoro uarepdeiica (s ModBus)», koto-
PBIii MOCTABIIAECTCS IO JOTIOJTHUTEILHOMY 3aKaszy.

Ckopocth 06MeHa o ipoTokory ModBus ycranaBimmBaeTcs moib30BaTesieM 13
CJIEITYIOIIETO psAsia BO3MOXKHBIX 3HaueHui: 1200; 2400; 4800; 9600; 19200; 38400 6o,
[lo yMoImaHuIO B TaTYMKE YCTaHOBJIEHA CKOpocTh ooMeHa 9600 601 1 aapec O1h.

Jlis HacTpoiiku mpeodOpazoBateneid mo ModBus mpoTokoiry pekoMeHmyeTcs
HCIIOJIb30BaTh TpeoOpazoBarenb uHTEpdericoB RS-485/RS-232 unmu RS-485/USB
(marmpumep ADAM-4561) u nporpammuoe odecriedenne ModBus-Mactep pa3pabot-
ku [1I" «Metpan», KOTOpO€E MOCTABIAETCA 110 OTACIBHOMY 3aKa3sy.

[Tporpamma ModBus-Mactep paGotaer mona omnepanuoHHOM cucteMoit Win-
dows 95/98/ME/NT/XP. Cxema noAxioueHusi npeoopa3zoBaressi K NepCOHATbHOMY
KOMIIBIOTEPY MPUBEACHA B IIpriiokeHuu J1.

[Iporpamma Mmosxxet ObITh ocTaBiieHa Ha CD JucKe 1Mo TONOTHUTEIFHOMY 3aKa3y.

[TonHOE onmcanue paboTHI MPOrpaMMBbI IPUBEACHO B «PyKOBOACTBO MOIB30Ba-

Tenst KoHpurypanuoHHoi mporpaMmmbl ModBus-Mastery.
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2.2.4 B03MOHBIE HEUCIPABHOCTHU TPe0Opa3zoBaresst U CocoObl UX YCTpaHe-

HUS IpUBeIeHbI B Tadsmie 2.1.

Tabmuma 2.1
HaumeHoBaHMe HEUCTIPABHOCTH, Beposithas Croco0
BHEIILIHEE MPOSIBICHUE [IpUYHHA YCTpaHEeHHUsI
1 2 3
1 Ilpu Brmtoyenuu nutaHus u oT-|HekauecTBeHHass winM HeBepHas pacnaiika|llpousBectu pacnaiiky HpoBOJOB

cyrctBun pacxona Ha JKKHW He
otoOpakaeTcss HUKaKoi MH(OopMa-
uuu, HART - ycTpoiicTBa HE Haxo-
IIT TpeoOpa3oBaTellb. 3HAYCHHE
TOKOBOI'0O BBIXOJIHOI'O CHUI'HAaJIa Ha-
XOJIUTCS BHE Auamna3oHa 4 - 20 MA.
OTCYTCTBYIOT MMIIYJBCHl IO HM-
ITyJIbCHOMY

BbIXOAHOMY  CUI'HaA-

ny.(Ilpeo6Gpa3zoBarens He paboTaer)

IIPOBOJOB K BHUIJIKE

COTJIaCHO yKa3aHusM 2.1.3

OOpBIB TIPOBOJA TTUTAHUS

3aMeHNTh Ka0eib

HaHpH)KeHI/Ie IMTaHUusI HE COOTBETCTBYET

TpeboBanmsam 1.2.10

[IpoBepuTh HCTOYHMK NHTaHHUSA U
YCTAaHOBUTh HAINPSHKEHHE MHTAHHSA

coriacuo 1.2.10

2 Ilpy HanW4yuM HYJIEBOTO 3Haue-
Hus pacxona Ha JKKU m  orobpa-
JKEHHH CHMBOJIA «A», IO TOKOUM-
IMyJ5CHOMY CHTHAJIy HE MOCTYIaroT
UMITYJIbCBI, TOKOBBIM CUTHAJI YCTaHOB-
e (3,90 + 0,05) wm (20,8 + 0,8) MA,
1Mo 1U(ppoBOMY CHUTHAILy YCTaHOB-
neH ¢uar «Bo3myx B IpOTOYHOM

qacTu»

I"a30BBIE My3BIPH B KHUAKOCTH

JIMKBUANPOBAaTh Ta30BBIC ITy3BIPH,
y94eCTb PEKOMEHIALMH TIPUBEICHHbBIC B

2122

3 Ilpu HaMWMYWUU HYIEBOTO 3HAYE-
Hus pacxona Ha JKKU u  otobOpa-
keHnu cumBoiia «Ly mm «Hy, mo
HU(PPOBOMY CHTHAITy Mepenaaéres
HYJICBOC 3HAYEHHUE pacxojia, a 3Ha-
YEHHUS TOKOBOTO BBIXOJHOTO CHT-
Hana ycraHoBieHo (3,90 £ 0,05)

nim (20,8 + 0,8) MA

Pacxop BeIIen 3a quana3oH H3MEpeHUS
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[Tponomkenue Tadbmuip 2.1

1

2

3

2 Tlpu HaMMYUM HyJIEBOTO 3HAYECHUS
pacxona Ha J)KKU u  orobpaxenun
cuMBoJa «E», 10 TOKOMMITYJIbCHOMY
CHTHAJIy HE MOCTYIAIOT HMITYJIBCHI,
TOKOBBII CUTHAJT yCTAHOBJICH

(3,90 £ 0,05) wmu (20,8 £ 0,8) MA, o
(pPOBOMY CUTHAJLy YCTaHOBIICH
¢unar «[IporouHas yacTb He 3aroJj-

HCHa»

HenosHoe 3amonHeHue TpyOompoBo/Ia JKHAKO-

CTbIO

MoHnTtax mpeoOpa3oBaTeis MPOU3Be-
CTH B COOTBETCTBHM C YyKa3aHHSIMU

2.12

4 Tlpu HamM4MU HYJIEBOTO 3HaYe-
Hust pacxoga Ha JKKU u otobpa-
KEHUH CUMBOJIA «d», MO TOKOMM-
IyJIbCHOMY CHUTHATy HE MOCTYMalOT
HMITYJICHI, TOKOBBIH CHTHAN YyCTa-
(3,90 0,05)
(20,8 £ 0,8) MA, mo uudppoBoMy

HOBJIEH + 58071
CUTHaJly YCTaHOBJIEH ar

«IIpeBbllIeH 1OpOr MO AUCIEP-
CHW», CHUTHAl pPETUCTPUPYEMBII
ocumutorpa)oM MexIy KOHTaKTa-
Mu “0” (oOmmii mpoBox) 1 “3” Ko-
noaku (puCcyHOK 1.3) HOCHT XaoTH-
YHBIN XapakTep (pucyHOK 2.12), He
COOTBETCTBYIOUIMI IITaTHOMY (pH-

CyHOK 2.13)

Pucynok 2.12 — XaoTuuHsblit

CHUTHaJI

VRNV

Pucynox 2.13 — IlraTHbIH

CHUTHAJI

ITomaganue MOCTOPOHHETO TpenMeTa B IpPO-

TOYHYIO 4aCTb

JeMoHTHpOBaTh IpeoOpa3oBaTes C
TpyOOMpPOBOAA, YIAIUTH MOCTOPOHHUIHA
HpE/IMET,

MpOU3BECTU HOBTOpH.BIﬁ

MOHTaX TpeoOpa3oBaTest

BI)ICTyHaHI/le YIUTOTHUTECJIBHBIX TIPOKJIAJIOK B

IIOTOK

HCKITIOUUTh BBICTYTIAaHHE MPOKIATIOK U
Opyd  HEOOXOMUMOCTH 3aMCHUTh UX.
BHyTpeHHee oOTBepcTHE TPOKIANKA
JIOJKHO OBITh Ha 1,5 — 3,0 MM OoJiblIe,
4YeM BHYTPEHHHU JuaMmeTp Kopiryca

npeoOpazoBaTesns

Pacxon mpeBbIIacT MAaKCUMAIBHO JIOITyCTH-
MO€ 3HAUCHHUE MPH CYIECTBYIOLIEM JaBICHUH
U TeMmrieparype B TpyOOIpOBOJE, 4TO HPHBO-

JHUT K BOBHMKHOBCHHUIO KaBUTAllUH.

[oBbicuTh JaBieHHE B TPYOOIPOBO/IEC
B cooTBeTCTBHH ¢ (hopmynoii (1.1) mm

CHU3UTh PacXo
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2.2.5 VI3BrieyeHue U yCTaHOBKA Tejia 00TEKaHUS
2.2.5.1 Tlpu noBepke npeoOpazoBaTesisi Te0 00TEKaHUs TOJIKHO ObITh U3BIIC-
YEHO U3 IPOTOYHOM YACTH.
ITpu noBepke npeobpazoBatesnst 6€3 1eMOHTaXKa ¢ TPyOOIpoBoa TelNo 00TeKa-
HUSl PEKOMEHTy€ETCSsl U3BJIEKATh B CJIEAYIOLIEH MTOCIIEI0BATEIbHOCTH:
- OTKJIIOYMTH MpeoOpa3oBaresib OT BTOPUYHOTO MPHOOpa, CHATH JAAaBJICHUE U
CJIUTh JKUIKOCTh U3 TPYOOIPOBOAA;
- CHATh KOHTPOBOYHYIO MPOBOJIOKY C IUIOMOON M OTBEPHYTh OOJITHI, KpETisi-
e Teao o0TeKaHusl K Kopiycy mpeoOpas3oBatens. Ecnu mmuibKky, CTATMBAIONIEe
(braHIIbl, 3aTPYAHSIOT HOCTYI K OOITaM U MPETSATCTBYIOT U3BIICYCHHUIO Tela 00TeKa-
HUSl, IOITyCKAEeTCs CHUMATh JIBE€ OJIMbKallMe K Telly 0O0TeKaHus Iibku. V3Bieun
TesI0 00TEKaHUs U3 KOPITyca B COOTBETCTBHH C IpuiiokeHuem H.
2.2.5.2 IIpn HEOOXOAUMOCTHU IKCILUTyaTallMi TPyOOIpoBOa B MEPUO TTOBEPKU
npeoOpa3oBarensi NOCaJOYHOE MECTO Tejaa OOTEeKaHUs CleIyeT 3ariylMTh 3ariayll-
KO (ImocTaBisieTcs 10 OTACIBHOMY 3aKa3y). Y CTAHOBKA U KPEIUICHUE 3ariylIKy Ipo-
M3BOJIUTCSl aHAJIOTUYHO YCTAaHOBKe Teja ootekanus. [logkmouenue npeodpazoBaress
K BTOPUYHBIM NPUOOpPaM C YCTAHOBJIEHHOW 3ariylIKOW BMECTO Te€la OOTEKaHHs He
JIOITYCKaeTCsl.
2.2.5.3 YcraHoBKa Tena 00TeKaHUs BEJETCS B COOTBETCTBHUHU C MpuiiokenueM H.
2.2.5.4 TloBpexxaeHrne OCTPhIX KPOMOK Tella OOTEKaHUs, YIIIOTHUTEIbHBIX KO-
JIel] ¥ TIOCaJOYHBIX MOBEPXHOCTEN Kopmyca He jomyckaercs. [Ipu noBpexneHun yr-
JIOTHUTEJBHBIX KOJIEL CIEIYET IMPOU3BECTH X 3aMEHY B COOTBETCTBUH C IPHIIOKEHUEM
H. Ilpu noBpexaeHun tena o0TeKaHus OHO 3aMEHSETCsl Ha HOBOE (3aracHoe), s KO-

TOPOTO MMPOBOIAATCA COOTBECTCTBYIOIIUC OIICPAIU ITOBCPKH.
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3 TEXHUYECKOE OBCJIY’KUBAHUE

3.1 CpanHblil B 3KCIUTyaTalyio peoOpa3oBareib He TpeOyeT CIEeUanbHOro TeX-
HUYECKOro 00CITY>KMBaHHUsL, KPOME TIEPHOIMUECKOI0 OCMOTPA C LIENBIO POBEPKU:

— CcOOMIO/IEHNS YCIIOBUI SKCIUTyaTalllu;

— HaJM4us HaNpsDKEHUs MUTAHUSA U COOTBETCTBUS €0 IMapamMeTpoB TPEOOBAHUSAM
HACTOSIIIIEr0 PYKOBOJICTBA,

— OTCYTCTBHSI BHEIIIHUX ITOBPEKICHUM.

3.2 IlepnOAMYHOCTD OCMOTpA 3aBUCUT OT YCJIOBUM JKCILUTyaTallMA U ONPEIEIsIET-
Csl IPEANPUATUEM, BEIYIIMM TEXHHYECKOE OOCITyKMBAaHUE y3Ja y4eTa, IO COIlacoBa-
HUIO C OKCIUTYaTUPYIOLIEN OpraHu3alnen.

3.3 Ocoboe BHUMaHKE HEOOXOUMO YJENAThH KOHTPOJIO TEXHOJIOTUIECKHUX Iapa-
METPOB, B YACTHOCTH, JABJICHUS KUAKOCTU B TPyOONPOBOAE, U HE AOMYCKATh PEXKUMOB
IKCILUTyaTallid, CIOCOOCTBYIOIIMX BO3HHMKHOBEHHIO KaBUTAlMHU, T.€. OOpPa30BaHHIO B
YKHUJIKOCTH ITOJIOCTEH, 3aII0JTHEHHBIX Ia30M, [TapOM WM UX CMEChl0. KaBUTallMOHHBIE ITy-
3bIPbKH 00Pa3ylOTCs MPU TAKUX YCIOBUSAX, KOTJA JABICHUE KUAKOCTH CTAHOBUTCS HU-
K€ HEKOTOPOI0 KPUTHYECKOro 3HaueHus Py, (B peanbHOil sxkuakoctu P, npubnmsurens-
HO PABHO JIaBJICHHUIO HACBIIIEHHBIX ITAPOB 3TOM KUIKOCTH IIPU JAaHHON TeMIleparype —
npusoxenue I).

3.4 HecobGumoieHne ycaoBUi SKCIUTyaTallud MOKET IPUBECTH K OTKa3y mpeoodpa-
30BaTeNIsl WM MPEBBILIECHUIO TOMYCTUMOI'0 3HAUEHUS! MOTPEIIHOCTH U3MEPEHUIA.

3.5 B cityuae oTkasa npeoOpazoBaTesisi U HEBO3MOXXHOCTH YCTPaHEHHsI HEUCIIPAB-
HOCTH Ha MECTE IKCIUTyaTalluu IpeoOpa3oBaTeab HEOOXOUMO JEMOHTUPOBATh COrjac-
HO yKa3aHUsIM HaCTOSIET0 PYKOBOJICTBA, @ HA €r0 MECTO YCTAHOBUTH TEXHOJIOIMUECKYIO
BCTaBKy COOTBETCTBYIOIIEIO pa3Mepa (3CKU3 TEXHOJIOIMYECKOW BCTaBKM NPUBEIECH B

npusoxennu K), mocrapisieMyro 1o OTAEIbHOMY 3aKa3y.
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4 IOBEPKA

Hacrosmuii pa3nen ycraHaBiarBaeT METOAMKY MOBEPKU MPEoOpa3oBaTeis.

[TepBuyHOM MOBEPKE MOJBEPTatOTCs MPeoOpa30BaTENN MPHU BIMYCKE U3 TIPOU3-
BOJICTBA, TIOCTIE PEMOHTA, a TaKXKe MPU XPaHEHUU MpeoOpa3oBaTelis epea BBOJAOM B
IKCIUTyaTanuio Oosiee oaHoro roja. IIpeoOpasoBarenu, HaxoAsIIMECS B DKCILTyaTa-
LIMU, TIOJIBEPraroTCs MEPUOANIECKON noBepke. HTepBam Mexay rnmoBepkamu - 4 roaa.

[Ipumeuanue - BHeouepegHas moBepka IPOBOJUTCS B IPOLECCE DKC-
IUTyaTaluu, eclidi He0OX0AUMO yJIOCTOBEPUTHCS B UCIIPABHOCTH MpeoOpa3oBaTelis,

IpU TOBPEXACHUU TUIOMO WM yTpaTe JOKYMEHTOB, MOJTBEPXKIAIOLINX MPOX0XK-

JACHUC oqepeﬂﬂoﬁ IMTOBCPKHU.

4.1 Onepauny noBepKH

Omneparyu 1 00beM OBEPKHU MpUBEACHbI B Tabmuiie 4. 1.

Tabmuia 4.1

HanmenoBanue orcpanuu

Howmep mynkra

METO/UKU
MIOBEPKH
Buemnuit ocMoTp 4.5.1
OnpeneneHre OTKIOHEHUS XapaKTEPHOIO 459
pa3mepa Tesia 00TeKaH!s o
OmnpezneneHue NOrpelHOCTH peodpa3zoBaTess 4.53-45.5

[Ipumevanus

BYIOIIUX BBIXOAHBIX CUTHAJIOB.

BEPKY Ha pacXxoJJOMEPHOM CTEHJIe 110 MeToauke 4.5.6.

1 TToBepky nmpeoOpa3zoBarens 1o 4.5.4, 4.5.5 npoBOAUTH TOJIBKO MPU HATMYUHU COOTBETCT-

2 JlomyckaeTcs MOBEpKyY Ipeobpa3oBareniell ¢ HECKOIbKUMHU BBIXOJHBIMUA CUTHATIAMHU CO-
OTBETCTBYIOIIMMHU OJHOM M TOW K€ MU3MEPSIEMON BEIMYMHE MPOU3BOAMTDH IO OJHOMY W3 3THX
CUTHAJIOB, €CJIM HHOE HE TPETyCMOTPEHO TEXHIMUYECKOM TOKyMEHTAIIMeH Ha peoOpazoBaTeb.

3 Ilpu nepuoamyeckoit moBepke mposepka mo 4.5.3 u 4.5.4 MoxeT ObITh 3aMEHEHA Ha T10-
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4.2 CpencrBa OBEpKU

HpI/I IMPOBCACHNU ITOBCPKU HOJILKHbBI OBITh MCIOJIE30BAHBI clIeayromme CpecacrBa

W3MEpPEHUI 1 BCTIOMOTraTeIbHOE 000pYI0BaHUE COTIacHO Taduiie 4.2

Tabmuna 4.2
HaumenoBanue v tum Tpebyemble TEXHUYECKUE XapaKTEPUCTUKH
000pyIOBaHUS
1 2
bapomerp-anepony Jnama3on uaMepeHusi atMmocepHoro naaBieHus ot 79,8 mo
BAMM-1 106,6 kl1a, mpenen normyckaeMol OCHOBHOM MOTPELTHOCTH

TY 25-11.1513

+0,2 xI1a

Bonsr™etp nndponoit B7-68
TY Pb 07519797.047

Jnana3zoH m3mepeHust Hanpsbkenus ot 16 mo 42 B, otHocH-
TeJbHAs MOTPEIIHOCTh U3MEPEHHSI HAIIPSDKEHUST B TMANa30HEe
Hanpspkauid oT 1 1o 5 B we 6onee + 0,05 %

['eneparop UMITyJIECOB
I'5-75, 3.269.092 TO

Jlnana3oH 3HaYE€HUH YacTOTBI T€HEPUPYEMBIX CHTHAJIOB OT
0,3 1o 500,0 ', oTHOCHUTENBHAS OTPELIHOCTD 33/IaHUS Yac-
TOTBI BBIXOJHOIO curHaia He 6oiaee £ 0,1 %

['urpomeTp ncuxpoMeTprUIeCKUi
BUT-2, TY 25-11-645

JlnanazoH U3MEpeHus OTHOCUTEIBHOM BiIaXHOCTH OT 20 10
95 %, nuamazoH u3MepeHus Temrneparypsl oT 15 mo 45 °c;
MOTPEIIHOCTh U3MEPEHHS BIAKHOCTH He Oonee + 5 %, 1ieHa
nereHust mKans! TepMomerpa 0,5 °C

Uctounnk nuranus b5-48, | Jnama3oH HanpsHkeHUN NOCTOSSHHOTO TOKa OT 2 10 42 B
TY 3233219
Nmurarop pacxona JInanasoH 3Ha4ueHMIi EPHO/A BBIXOIHOTO CUTHaNa OT 2,429 no

"Metpan-5501P",
TV 4213-031-12580824

4394,000 Mc, OTHOCHTEbHASI TIOTPEITHOCTD (POPMHUPOBAHUS U
u3Mepenus nepuoza ue 6onee + 0,1 %

KomrmekcHast mposmBHas
YCTaHOBKa KITY-400-UM,
UYEJI199.00.00 PO

3
Juanazon 3aganus pacxoqoB ot 0,4 mo 360,0 m”/4, morperni-
HOCTh U3MepeHust oobeMa He bornee + 0,3 %

Marasun conporusiennii P4831,
TV 25-04.3919

Conpotusnenne 10 1000 Om, oTHOCUTENBbHASI TOTPELTHOCTh
3aaHus conpoTusieHus He 6osee + 0,05 %

Muikpometpb! peraakHbie 0 - 25 1
25-50,TY2-034-227

[orpemmHocts W3MepeHUsi JMHEHWHBIX pa3MepoB He Ooree
+ 0,003 mm

Ocmmnorpad C1 - 117/1,
T 2.044.016 TY

Koaddurment otknonenus ot 0,1 1o 5,0 B/nen, otHocutensHas
NOrperHocTh KoddhuimenTta otkionenus ve 6omee + 10 %

[IpeobpazoBarens
unrepdeiicoB USB/RS485
ADAM-4561

[Iporpamma HART-Master
CIII'K.5186.000.01 1M

[Monnepxka dynxiwmii Merpan-300I1P

[Tporpamma Modbus — Master
CIIT'K 5222.000.01 IM

[Tomgnepxka pyukuuit Merpan-300I1TP

Cexynmomep CTLI-1,
TY 25407.1353

Jwnanazon m3mepenus ot 0,5 ¢ 10 1 4, morpenHocTs u3mepe-
Hus He 6onee £ 0,1 ¢
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[Tponomxenue TadbmuIs! 4.2

1 2
Tepmometp nadoparopusiii TJI-4 | TIpenen usmepenus ot 0 go 50 °C
TV 4321-005-72002039 Llena nenennst 0,5 °C
Yacroromep Y3-64, Huanazon m3mepenus nepuoaa ot 0,18 no 900,00 c, otHOCH-
JUIN 2.721.006TY TeJIbHAS TOTPEIIHOCTh M3MEpPEHHs Iepuoja He OoJiee
+0,03 %
IBM-coBmecTuMBIii Tiepco- Hamurune COM-niopra

HAJILHBIA KOMITHIOTED KiIacca
Pentium, oneparonHas cucre-
ma Windows-2000\XP u BrIi1ie

HART-monem Metpan-681
TVY 4218-041-12580824

Jlonyckaercs MpUMEHEHUE APYruX CPeACTB U3MEPEHUM C aHAJIOTMYHBIMU METPO-
JIOTUYECKUMU XapaKTEPUCTUKAMHU.

Bce cpencrBa u3amepeHuil 10KHBI ObITh MOBEPEHBI, 000PYAOBAHUE ATECTOBAHO U
MMETh JICHCTBYIOLIME CBUAETEIHCTBA O MOBEPKE MM OTTUCKH MOBEPUTEIBHBIX KJIEHM B

cootBeTcTBUU ¢ TpeboBanusmu 1P 50.2.006.

[Ipu ompeneneHny MOTPEIIHOCTH MPeoOpa3oBaTess MO0 METOAUKAM, MPUBE-
neHHbsiM B 4.5.3.1, 4.5.4.1 umurarop pacxona "Metrpan-5501P" ne tpebyercs. [Ipu
OMpEJICNICHNH TOTPEIIHOCTH MpeoOpa3oBaressi MO METOJUKaM, MPUBEJICHHBIM B
4.5.3.2,4.5.4.2 yacToTOMEp M IeHEPATOp CUTHAJIOB HE TPEOYIOTCHI.

BoapT™MeTp U Mara3uH CONpOTUBIECHUN HCHOJIB3YIOTCS TOJBKO MPU MOBEPKE
npeoOpa3oBaTeisl pacxojia, UMEIOIIETO TOKOBBIA BBIXOJHOW CHUTHAI, CEKYHIOMED
UCIIOJIb3YETCs TOJBKO MPH MOBEPKE MpeoOdpa3zoBaTesisl pacxoia, UMEIOIIETr0 UHIH-
Katop w/mnu 1udpoBoit uHTEpdeiic; nepconanbHblii kommnbiorep, HART-momewm,
npeoOpa3oBaresb HHTEP(HEHCOB UCIIOIB3YIOTCS TOJIBKO IMPH TOBEPKE Mpeodpa3oBaTe-
JIs1 pacxojia, uMeroniero nudpoBoit uaTEepdeic.

[IponuBHas yCTaHOBKA HCHOJIB3YETCS TOJNBKO IIPU NOBEpKE 10 4.5.6.

4.3 TpeboBanwsi 1o 6€30MaCHOCTH

4.3.1 K mpoBeneHuto MOBEPKH AOIMYCKAKOTCS JIMIA, W3YYUBIIME HACTOSILIMMA
pa3zen M AKCIUTyaTalMOHHYI0 JIOKYMEHTAIMI0 Ha MpeoOpa3oBaTeslb U MPOIISIININE

MHCTPYKTAX MO TEXHUKE O€30MMaCHOCTH.
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[Tpu mpoBeneHNK MOBEPKHU COOMIOAATH MEPBI OE30MaCHOCTH, YKa3aHHbBIE B pa3-
Jierie 2 HACTOSIIIEro IOKYMEHTA.

4.4 YcnoBusi NOBEPKHU U MIOJITOTOBKA K HEN

4.4.1 Bce ucnbITanus, KpOME OTOBOPEHHBIX 0CO00, TPOBOJISATCS MPHU CIETYIO-
IIUX YCIOBUSIX:

- TeMIiepaTypa oKpy»karoiero Boszayxa (25 + 10) °C;

- OTHOCHUTEIIbHAS BIAKHOCTB BO3/tyXa oT 45 10 80 %;

- atmocgepnoe nasinenue ot 84,0 mo 106,7 kIla (ot 630 go 800 mm pT. CT.);

- TemMreparypa padoueit uakocTu ot miroc 1 o miroc 150°C.

[Tpumeuanne — Paboueil »KMIKOCTBIO TIPU MPOBEICHUH OTIEPALINi TOBEPKH SIB-
JISIeTCA:

- BOJA — IpY NEPBUYHOM ITOBEPKE;
- pabouas cpena o 1.2.1 — mpu nepruoaUYECcKoil MoBepKe.

4.4.2 Tlepen npoBeneHUEM MOBEPKU HEOOXOAUMO MPOBECTU CIIEIYIOIIUE MO/I-
TOTOBUTENBbHBIE PA0OTHI:

- MIPOBEPUTH HAIMYME JACUCTBYIOIIUX CBUJETEILCTB O MOBEPKE CPEJICTB M3ME-
PEHMIA, HCTIONIE3YEMBIX TIPH MTOBEPKE IpeoOpa3oBaTeeii;

- TIPOBEPUTH HAJIMYKME B MACHOPTE HEOOXOIUMBIX 3alUCEH, MOANUCEN U ylo-
CTOBEPAIOILINX T€YATEH.

4.5 TlpoBenenue MoBepku U 00pabOTKa pe3yIbTaTOB U3MEPEHUI

4.5.1. Buemnuii ocMOTp

[Ipu BHENIHEM OCMOTpPE TOJIKHO OBITH YCTAHOBJICHO:

- COOTBETCTBHE MapKUPOBKH (00O3HAYEHHE M 3aBOJCKOM HOMEP) DKCILTyaTa-
IIUOHHOM JTOKyMEHTAIMH (ITacCropTy);

- OTCYTCTBHUE MEXAHUYECKUX MOBPEXKICHUN (BMSTUH, TPEIIMH U APYTUX TO-

BpPEXKJICHUH);

57



4.5.2 OrmpeneneHre OTKJIOHEHHS XapaKTEPHOTO pa3mepa Tena OOTeKaHUs OT
HOMUHAJIBHOTO 3HAUEHUS

4.5.2.1 W3Bneub Ten0 0OTEKaHUsI U3 MPOTOYHOM YACTH MTpeodpa3zoBaTersl.

[ToBpexaeHue OCTphIX KPOMOK Teja OOTEKaHUs, YIUIOTHUTEIbHBIX KOJIEL U
MOCAJI0YHBIX TOBEPXHOCTEN KOPITyca HE JIOITyCKaeTCsl.

[Tpu moBpexeHnn Teaa 00TeKaHUS WK YIDIOTHUTENBHBIX KOJIEI] TPOU3BECTH
UX 3aMEHY B COOTBETCTBUH C 2.2.5.

[Ilpumeuanue - Tena oOTekaHUS SIBISIOTCS B3aMMO3aMEHSEMBIMH U MO-
TYT HCIIOJIb30BaThCSI € JIFOOBIM TIpeoOpa3oBaresieM pacxosa faHHoro Jly.

Jlyi1 HOBOTO Tena OOTEKaHUsl MPOU3BOASTCS ONEpPAIMK MOBEPKH B COOTBETCT-
BUU C HACTOSIINM Pa3JIeIIOM.

4.5.2.2 TIpousBecTd MHUKPOMETPOM HM3MEPEHHSI XapaKTEpHOro pa3Mepa Tena
oOtekanus d, T.e. OOJIbIIIEH CTOPOHBI TpaNelny, KOTopas 00pazyeTcs B CEUCHUH Teja
obtekanus (pucyHok 1.1), B Tpex mectax (1o kpasm tena d;, dou B ero cepeaune ds).
OnpenenuTs CpeTHUN Pe3yabTaT U3MEPEHUH 10 (PopMyIIe:

d:% 4.1)

W3mepenust NpoBOUTh C MOrPeMIHOCTBIO He Xyxke + 0,1 %, a BbluncIeHue Be-
J4YKMHBI d POBOJUTE /10 YETHIPEX 3HAYAIIMX LUP.
Bbrunciute norpenHocTh U3roTOBJICHUS XapaKTEPHOro pa3Mepa Tena o0Teka-

HUA:

5 = d;d 100%, 4.2)

H

rne d,; - HOMUHAJIBHBIN pa3mep, MPUBEACHHBIN B Ta0mie 1.3.

[Ipumeuvanue - Jlomyckaercs Ipyu NEPBUYHON MOBEPKE MCIIOIB30BATh PeE-
3yJIbTaThl U3MEPEHHUS TeJla OOTEKAHUS B MIPOLIECCE €ro U3roToBICHUA. B aTOM cityuae
JOJDKEH OBITh MPENbSBICH JIOKYMEHT, YJIOCTOBEPSIOLIUI Pe3ybTaThl 3TUX HU3MeEpe-

HUMU.
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Pe3ynbTaT npusHaeTcs MOJOXKHUTEIbHBIM, €CIM MOTPEIIHOCTh O HAXOJIUTCS B
npeaenax + 0,3 %.

4.5.2.3 I'locrie poBeieHHs I3MEPEHHH TeJIO OOTEKaHKS YCTAHOBHUTH B IMPOTOYHYO YacTb.

4.5.2.4 KoHTpeHune Tenia 00TeKaHus

4.5.2.5 Tlocne 3arsikKu OOJITOB, KPEISIIIUX TEJIO OOTEKaHWs, MPOU3BECTU HX
KOHTPEHHE CTAJIbHOM MPOBOJIOKON quameTpoM 0,5 - 0,8 MM.

4.5.3 OmpezeneHre OCHOBHOM OTHOCUTEIILHOM MOTPEITHOCTH M3MEPEHHs 00bema
IO UMITYJIbCHbIM CUTHAJIAM.

Onpenenenrie OCHOBHOM OTHOCHTEIBHOM IMOIPEIHOCTH M3MEpeHHsi o0bema 10
MMITYJILCHBIM CHTHaJIaM [IPOBOAMTH MO0 METOJMKAM, ipuBeIeHHbIM B 4.5.3.1 v 4.5.3.2.

4.5.3.1 OmnpenencHue OCHOBHOM OTHOCHUTEJILHOM IOTPEIIHOCTH H3MEPEHUS
o0beMa MO0 MMITYJICHBIM CUTHAJIaM C 3a/IaHUEM HUMUTHPYIOLIETO CUTHAIA FeHeparo-
POM CUTHAJIOB IPOBOAMTH B CIEAYIOLIEM HOPSAKE:

1) 3amoaHUTH MPOTOYHYIO YACTh NpeoOpazoBares padouel KUAKoCThio. Kui-
KOCTh B IPOTOYHOM YaCTH JOJDKHA OBITh HETOABIKHA,;

I[Ipumeuanue - Ilpu noBepke npeoOpazoBarens 6e3 AeMOHTaxa ¢ TpyOo-
NpOBOJA MEPEKPHITh TPYOONPOBOJI MOCE Mpeodpa3oBaTens, MEPEeKPhITh TPyOOompo-
BOJI Tiepe]1 mpeoOpa3oBaTesieM, KHUIKOCTh U3 MEPEKPHITOrO ydacTKa He ciauBath. [Ipu
noBepke npeoOpa3oBaresis, HE YCTAHOBJIEHHOTO Ha TPyOONpPOBOJ, 3ariIylIMTh HpPO-
TOYHYIO YaCTh C OJTHOM CTOPOHBI U 3aII0JIHUTH €€ BOJOU.

2) coOpatb cxeMy B cooTBEeTCTBUH ¢ pucyHKoM I1.1. Pekomennyemoe 3naueHnue
conpotuBiieHus Harpy3ku (1000 £ 10) Owm;

3) nonate HanpsbkeHue 24 + 2 B OT UCTOYHMKA MUTAHUS C MapaMeTpaMu CO-
raacuo 1.2.10.1;

4) mojaTh ¢ TeHEpaTopa Ha Mpeodpa3zoBaTeh UMUTUPYIOIIUA CUTHA - MEAHIp,

HaInpspKeHueM oT S 110 7 B. YcTaHOBUTB 4acTOTY reHeparopa:
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Jmax=k2' Omax/ &, 4.3)
rae k— xoadduiment, Beioupaemslii coriaacHo Tadaure 1.3;
k; - ko purment pasusiii ot 0,95 10 1,00;
O nax — MAaKCUMATTBHBIN PacXo/1 coryiacHo Tadmnwuie 1.1.
Bce pacdersl mpon3BOANTS JI0 YETHIPEX 3HAYAIIMX UdP;
[Tpumeyanne — B 3aBHCUMOCTH OT THIIA TE€HEPATOpa JAO0MYCKAETCS yCTaHABIUBATS TIe-
PHO/I, BEIYMCIICHHBIN KaK BeJIMUMHA, 00paTHAs YacTOTE.
5) HE MEHSS 9aCTOTY fy4, 1O YaCTOTOMEPY OIPENEIUTh MEPUO CIIEI0BA-
HUS BBIXOJHBIX UMITYJIHCOB 7
6) ONpEeneNuTh TEePHOJ] CIACIOBAHNUS BBIXOIHBIX MMITYJIBCOB Ty IS 9acTOTHI
Jfmin» T'T1, BEIYUCIIIEMO} TIO (hOpMYyIIE:
Jonin= k5 Opmin /' k, (4.4)
r11e O,y — MUHUMAIIBHBIN pacxoj corjiacHo tadnuie 1.1;
ks - koo purment paabiii ot 1,00 1o 1,05;
7) onpeaenuTh NEPUO CICAOBAHUS BBIXOIHBIX UMITYJILCOB Ty IS OJTHOM yac-
TOTBI, PACTIOJIOKEHHOM B IMANA30HE YACTOT OT [ 10 fruaxs
8) Mo pe3yabpTaTaM U3MEPEHUH TIEPUOo/Ia ONPEACTUTh IMMOTPEIIHOCT U3MEPCHHS
o0BbeMa IpU BCEX UMUTUPYEMBIX pacxojax 1o gopmye (4.5):
oy=100%-(Ty — T,)/ T, 4.5)
rae Ty — 3HaveHWe Meproaa CIICAOBAHUS BBIXOJHBIX MMITYJIBCOB, MOJYYEHHOE IPH
UCITEITAaHUSX, C;
T, — pacueTHOE 3HaYEHME NIEPHO/IA CIIEOBAHUS BBIXOAHBIX UMITYJIBCOB, C.
Bemunna T, onpeznensiercs no gopmyie:
T,=3600-C/ Q, (4.6)
riae C - 1ieHa uMItyjbca corsacHo 1.2.5.3, M3/I/IMH;
O - UMUTHPYEMBII PacXo/I, M>/d, BBIYHCISIEMBIIT 110 dbopmye:
0=k, (4.7)
rae k- koadduimeHt, BeIOUpaemslii coriaacHo Tadmure 1.3;
f—4acToTa UMUTAIIMOHHOTO CUTHaJIa, ['11.

Pe3ynbTar MpU3HACTCS MOJOKUTEIBHBIM, €CIH MOTPENIHOCTL Oy Ha BCEX HCTIBITA-

TEJIBHBIX PEXKUMaX HaxoauTcs B mpenenax * 0,3 %.
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4.5.3.2 Ompenenenne OCHOBHOM OTHOCHTENBHOW MOTPEIIHOCTH M3MEpEeHHs 0O0bema
N0 MMITYJIbCHBIM CHUTHAJaM C 3aJaHHeM HMMUTHPYIOIIEro CUTHala UMHUTAaTOPOM pacxoja
Mertpan-5501P npoBoauTh B CEIyIOMIEH MOCIEA0BATEIIbHOCTH:

1) npousBectu oneparuu no 4.5.3.1 nepeuncnenuro 1);

2) NOKITFOYUTh UMHUTATOP PACXOAa C IOMOIIBIO NIEPEXOJHUKA B Pa3phIB JIMHUM CBS3U
npeoOpazoBaTesst U MOAXOIAIIEro K Hemy kaoens. COeMHUTD BBIBOJI pa3beMa TIEPEXOTHUKA C
kiiemmoin "3emits" mpeoOpa3oBaresisi B COOTBETCTBUU ¢ pucyHKoM 1.2 mpunoxenus I1. Tlo-
nathb Hanpsbkenue 18 £2 B oT uctouHMka nutanus ¢ napamerpamu cornacio 1.2.10.1;

3) py OMOIIM KJIaBUIIIH @ YCTaHOBUTH TUM BbIxogHOTO curHaia OIITO;

4) pu MOMOIIH KJIABUIII @ WIH @ YCTaHOBUTh 3HAYEHUE JUAMETpa yC-
JIOBHOTO mpoxoza Jly ¥ pac4eTHOEe 3Ha4EHHE NEPUOJAa BBIXOAHOIO curHana mmuraropa T,
COOTBETCTBYIOLIEE MUHUMAILHOMY Pacxojy, YKa3aHHOMY B IepBOM CTpoke Tabiuubl 4.3
JUI JAHHOTO 3HAaueHMsl JuaMeTpa ycinoBHoro npoxona [ly. Ha nnaukarope nomkHa oroOpa-

3UThCs HHGOPMAITUS B COOTBETCTBUU C PUCYHKOM 4.1;

3amaBacMoe 3HAUCHHE nepuoaa

CJIeIOBaHMs UMITYJILCOB MMHTaTOpa Tp PasmepHnocthb

4 5 N ( \

194, [3 M|
032 oln|t|o

- J
N
My npeobpasosaresis Tun curnana
Pucynok 4.1

5) u3MepuTh Nepro/I BEIXOJAHOIO CUrHaia mpeodpazosarenst Ty, Ul yero Ha-
KaTb  KIIABUIY @I/I JOXKIAThCs IIOSBICHUS HAa HWXKHEW CTPOKE HMHIUKATOPA
3HAYEHUS U3MEPEHHOIO NEPHOJA C YKA3aHUEM Pa3MEPHOCTH B COOTBETCTBUH C PH-

CyHKOM 4.2;
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3amaBaeMoe 3HaUCHHUE nepuoaa cienoBa-

HUS UMITYJIbCOB MMuTaTopa Tp PasmepHocTh

4 5 N ( )

194, [3 M| c
14400 M|c

~ 7

I/ISMepeHHOG 3HA4YCHMUE nIEproaa Cie- PaSMepHOCTL

JI0BaHUS BBIXOAHBIX UMITYJIBCOB IIPE-

oOpasoBaTesis

Pucynoxk 4.2

6) mocye10BaTeNIbHO YCTaHABINBAS TIPU TTOMOITY KJIaBHIII @I/I @
BCE pacyYETHBIC 3HAYECHUS NIEPUOJIA BBIXOIHOIO CUIHaJIa uMuTaropa T, n3MepuTh
COOTBETCTBYIOIIME UM IEPHUObI BBIXOJHOTO cUrHasia mpeodpazosarens T,, i
JTAHHOTO 3HaueHud [ly.

JlormyckaeTrcsi IpOBOAUTh U3MEPEHUS JUIsl TPEX 3HAYEHUI MEePUOJIa BBIXOIHOTO
curHajia UMuTaropa Tp, cpein KOTOPBIX 00s3aTeNbHO JAOKHBI MPUCYTCTBOBATH MU-
HUMAaJIbHOE U MaKCUMaJlbHOE 3HaYeHus Tp [171s1 1aHHOro 3HaueHus Jly.

4.5.3.2.1 Pe3ynbTarhl NOBEPKU MPU3HAIOTCS MOJOKUTEIbHBIMU, €CIIA W3-
MEPEHHbIC 3HAUEHUS MEPUOJIa BHIXOJHOTO cUrHana T, IS KaXKJI0oro U3 UMUTH-

PYEMBIX PacX00B JISKAT B TIpeAeax OT Tyyx min 10 Tgyx max COTIIACHO TAOMMIIE 4.3
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Tabmuma 4.3

Jnamerp ycloBHOTO Pacxon Q, PacuerHoe 3HaueHue PacuerHoe 3HaueHue neproaa BbIXO-
Ipoxoja peodpasopa- M/a TIEpHO/IA CIIENIOBAHMS HBIX UMITYJIBCOB Ty, ©
tens [y, Mm HMITYJIbCOB Tp,, MC Tuix min T serx max
1 2 3 4 5
0,1800 133,200 19940,000 20060,000
0,3000 79,930 11964,000 12036,000
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
5,0000 9,718 717,800 722,200
2 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
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
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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[Iponomxenue Tadbmmups! 4.3

1 2 3 4 5
1,5000 1064,000 2393,000 2407,000
3,2000 499,000 1122,000 1128,000
50,0000 31,930 71,780 72,220
109 100,0000 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
100,0000 53,330 35,890 36,110
10 200,0000 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
185,0000 67,160 19,400 19,520
200 350,0000 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
300,0000 166,400 11,960 12,040
20 600,0000 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
30 1000,0000 79,100 3,589 3,611
1500,0000 52,730 2,393 2,407
2000,0000 39,550 1,795 1,805

[IpumMevyanue — 3HaYCHHS NEPUOIOB BBIXOAHOTO CUTHANA Ty MPUBEICHBI VIS TIPH-
. 4.3 . .

6opoB ¢ neHoi umiynsca C=1 m”/umn. [{ns npubGOpoB ¢ MHOM IEHON UMITyJIbCA TaOIIY-

HbIC 3HAYCHUSA Tyyx min U Topx max CIIEMLYET YMHOXATh Ha KOA(QUIMEHT, paBHbIA OTHOIIIE-

v o 3
HUIO (baKTI/I‘-IeCKOI/I ICHBI UMITYJIbCA K IICHC NMITYJIbCA4, PaABHOH 1 M /mmi.

64




4.5.4 OmpenencHrue OCHOBHOM ITOTPEIIHOCTH M3MEPEHUS pacxoia IO TO-
KOBOMY CHUTHAITYy

Onpenenenre OCHOBHOW MOTPEIIHOCTH U3MEPEHUsT pacxo/ia 0 TOKOBOMY CHT-
HaJTy IPOBOAMTH 110 METOAMKAM, U3JI0KEHHBIM B 4.5.4.1 umu 4.5.4.2.

4.5.4.1 OmnpeneneHre OCHOBHOM MOTPEIIHOCTA U3MEPEHHs pacxoja 1o TOKOBO-
My CHUTHAITy C 33JJaHME€M UMHUTUPYIOLIEr0 CUrHaJIa T€HEpaTOPOM CHUTHAJIOB IPOBOJIUTH
B CJICAYIOLIEH MTOCIIEI0BATENLHOCTH:

1) npousBectu onepanmu corsacHo 4.5.3.1 nepeuncnenusim 1), 3) cobpas cxe-
My B COOTBETCTBUM C puCyHKOM [1.3. PexoMennyemoe 3HaueHne CONpOTUBIICHUS Ha-
rpy3k# (500,0 £+ 0,5) Owm;

BHUMAHUE: WCIIBITAHUE TIIPOBOJUTH IIPU TEMIIEPATYPE
(20£3)°C! AOITYCKAETCA IMTPOBOJAUTH UCIIBITAHUA TP TEMIIEPATY-
PE OTJIMYHOM OT (20+3) °C, IIPM DTOM HEOBXOJUMO YUYUTHIBATH
1.2.9.3.

2) mozaTh C reHepaTopa Ha MpeoOdpa3oBaTeslb UMUTHPYIOIIUNA CUTHA - MEAH/IP
HanpsbkeHueM ot 5 710 7 B. YcTaHOBUTH 4acTOTY TeHEpaTopa fuqx, OMPEACIISIEMYIO TI0
dopmyne (4.3), mpu 3ToM BMECTO (4 UCTIONB30BATE Qg He MeHsist yacToTy f, 1o
BOJIETMETPY ONpeAeTuTh HanpsokeHue U, Ha CONpPOTHBIIEHUM Harpy3ku (C morpeu-
HOCTBIO He Oonee £ 0,1 %);

3) TpoBeCTH omneparyy COTrJIaCHO MEPEUYHUCIICHUIO 2) ISl YaCTOTHI f,,;,, ONpe/ie-
asiemort o hopmyuiie (4.4), ipu 3ToM BMeCTO (i, UCTIONIB30BaTh Qyyryy, U €IIE JUIS OJ1-
HOM YaCTOThI, PABHOPACIIONOKEHHOM OT YACTOT frin U fruax -

4.5.4.1.1 Ilo pe3ysibTaTam U3MEPEHUN ONPEIACTUTD:

- 3HaYEHUE CUJIbI TOKA [u, MA, TOKOBOT'O BBIXOJIHOTO CUTHAJA MO (hopmyiie:

Uu -1000
Tu = = , (4.8)
Ru

rae  Uu— U3MEPEHHOE 3HAUYCHUE HAIIPSDKEHUST Ha PE3UCTOpE HArpys3KH, B;
Ru — conporusinienue Harpy3ku, Owm;

3
- 3Ha4YeHue pacxoaa Qu, M’ /4:

65



a) U1 TOKOBOTO CHTHAJTA C BO3PACTAIOIIEH XapaKTEPUCTHKOH 10 hopMyIIe:

(Iu _Imin)'(QBHH _QHHH)
[max _[min ’

Qu = Qypy + (4.9)

rae I, - MUHUMaJIbHOE 3HaYeHHE TOKOBOT'O BHIXOJHOTO CUTHAJIA, paBHOE 4 MA;
L0 - MAKCUMAJTLHOE 3HAUYEHUE TOKOBOT'O BBIXOTHOIO CUTHAJIA, paBHOE 20 MA;
1, - 3HaueHne TOKa, BRIYUCIICHHOE 110 hopmyiie (4.8);
Onm 1 Qppgyr - HAKHANA U BEPXHUAW TIPEAEIIBI U3MEPEHUS PACXO0A IO TOKOBOMY
CUTHAIY, M/
0) 17151 TOKOBOT'O CUTH&JIA C YOBIBAIOILIEH XapaKTEPUCTUKOM 110 (hopMyJie:

(Iu B [min) : (QBHI/I - QHHI/I)
]max _Imin ’

Ou = Qpyy — (4.10)

rae [min, [max, [u ’ QHHH;QBHI/I - TOXC, 4YTO U B q)OpMyJ'Ie (49)3
- HpI/IBCI[éHHYIO IOrpCIHOCTb OIPCACIICHUS PACXO/id 110 TOKOBOMY BbIXOIHO-

My CUTHaIy Mo ¢opmyJie:

Vor =—24"2 100%
QBHI/I - QHIYH

) 3 9
riae O - IMATHPYEMBI pacxo, M /4, BEIUUCIsIeMbIN 110 popmyie (4.7).

4.11)

IIpeoOpa3zoBarenb CUUTAETCS BBLACPIKABIIMM HCIIBITAHUS, €CIM MPUBEAEHHAS
HOTPELIHOCTD Yor HA BCEX MCIBITATEIBHBIX PEeXKUMaxX Haxogutcs B npenenax = 0,2 %

OT BCJIMYMHBI YCTAHOBJICHHOI'O JHUAIIa30HA NU3MCPCHIA.

4.5.4.2 OmpeneneHne OCHOBHOW MOTPEIIHOCTA U3MEPEHUS pacXxoAa Mo TO-
KOBOMY CUTHAITY C 33/IaHUEM UMHUTHPYIOILIEIO CUTHAJIA UMUTATOPOM pacxoaa Mer-
pan-550MP npoBoauTh B CIAEAYIONIECH NOCIEA0BATEILHOCTH:

1) npousBectu onepanuu coryacHo 4.5.3.2 nepeuncinenusim 1) - 4), coenu-
HUB TIPU 3TOM MPE0Opa30BaTelb, BOJIBTMETP, Mara3uH COMPOTUBICHUHN, UMUTATOP
pacxofa corjlacHO cxeme, npuBefeHHoW Ha pucyHke [1.4 npunoxenus I1. Peko-
MeHyeMoe 3HaueHue conpotuiienus Harpy3ku (100£0,1)Owm;

2) 0 BOJIBTMETPY OMNpPEAEIINTh 3HaUeHHe Hanpsbkenus U;

3) nocienoBaTeNbHO YCTaHABINBAS TIPU MTOMOIITY KJIaBHIII @ 5 @
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BCE PacyUETHBbIC 3HAYECHUs NEPHOJAA BBIXOJHOIO CUrHana umuraropa T,, mpemy-
CMOTpPEHHBIE B UMUTATOPE pacxoia [jsl JAHHOrO 3HaudeHus Jly, u3MepuTh COOT-
BETCTBYIOIIME UM 3HaUeHUs HanpspkeHus U.

JloryckaeTcsi pOBOAUTh U3MEPEHUS JUIsl TPEX 3HAYEHUI MEPUOJIa BBIXOIHOTO
curHaia ummuraropa Tp, cpeu KOTOPBIX 00s3aTeIbHO J0JKHBI IPUCYTCTBOBATh MU-
HUMaJIbHOE U MaKCUMaJlbHOE 3HaYeHus Tp [i71s jaHHoro 3HadeHus Jly.

4.5.42.1 OO6pabOTKy pe3yiabTaTOB HU3MEPEHHUI IPOM3BOJNTH aAHAJIOTHYHO
4.5.4.1 B kauecTBe 3HAYECHMS] UIMUATUPYEMOTO pacxona (Q NpUHUMATh 3HAYEHUS, YKa-
3aHHBIC B Ta0mIE 4.3.

4.5.5 OmnpeneneHre OCHOBHBIX OTHOCHTENBHBIX MOTPEIIHOCTEN mpeoOpa3oBare-
JIsl IPY BBIBOJIE 3HAYCHMI MapamMeTpoB 1o U poBoMy UHTEpECY

4.5.5.1 OmnpeneneHre OCHOBHOM OTHOCUTENIBHOM TOTPEIIHOCTH HW3MEPEHHUS
MT'HOBEHHOT'O pacxoza 1o uudpoBomy uHTEepdeicy IpoBOIUTh B CIEIYyIOIIEH Mocie-
JIOBATE€IbHOCTH:

1) mpousBectu oneparuu coriacuo 4.5.3.1 nepeuuncnenusim 1), 3), 4), cobpas
M3MEPUTEIIbHYIO CXeMy B cOOTBeTCTBUU ¢ pucyHkoM I1.5 nnst HART-nipotokona ninu
pucynkom I1.6 ais ModBus-niporokona. [t HART-niporokona conporuBiienue Ha-
rpy3ku A0KHO cocTaBisTh (500 + 10) Om. YactoTomep, conportusinienust R1, R2 fgo-
IyCKAETCs HE TIOJKIII0YaTh;

2) 3amyCTUTh Ha MEPCOHAILHOM KOMIIBIOTEPE KOHPUTYPALMOHHYIO TIPOrpaMmy
HART — mactep wimm ModBus-Master npu onpenenennn norpemHoctyd mo HART-
npoTokoiny win ModBus-nipoTokoiry COOTBETCTBEHHO. Y CTAHOBUTH CBSI3b C MPeodpa-
3oBareneM. [IporpaMmy mpuBECTH B peKUM aBTOOOHOBJICHHUS 3HAUEHUH C TIPpeoOpazo-
BaTes;

3) onpenenuts 3HaYeHUE pacxoaa Qy Mo MoKa3aHUsIM POrPaMMBI;

4) onpenenuTh 3HaYCHUE pacxoaa Qy Ui 4YaCTOTHI f,,;, 10 popmyrie (4.4) u eme
JUTs1 O/THOM YacTOTBI, PACTIOJIOKEHHON B IUANA30HE YACTOT OT frin O frax.,

4.5.5.1.1 Jlna Bcex pe3ysIbTaTOB U3MEPEHWH MTHOBEHHOIO pacxojaa Ompese-

JIUTH ITOTPEITHOCTH TI0 (hOpMYyIIe:
Sou=100%(Qy — O)/Q. (4.12)
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rae Qy — pe3ysIbTaT H3MEPEHHUs PACX0/ 10 IPOrpaMMe, M /d;
O — IMHTHPYEMBIiT pacxo, M /4.

PesynpTaT npusHaeTcs MONOKUTENIBHBIM, €CIH IOTPEIHOCTh Jp;; HA BCEX HUC-
NBITATEIbHBIX pEeXUMaxX HaxoauTces B npeaenax =+ 0,3 %.

4.5.5.2 OnpeneneHne OCHOBHOM OTHOCHUTEJIBHOM MOTPEIIHOCTH U3MEPEHUs Ha-
KOIUIEHHOTO 00BheMa 1o U poBOMY UHTEPQEICY MPOBOAUTD B CIAEAYIOIIEM MOPSIIKE:

1) 3amoiMHUTH MPOTOUYHYIO YacTh mpeoOpaszoBaTensi Bojod. Boga B mporouHoii
YaCTH JIOJKHA OBITH HETIO/IBUYKHA,

2) cobpath cxemy B cootBercTBUU ¢ pucyHkoMm I1.5 mns HART-nporokomna
win pucynkom [1.6 mis ModBus-miporokona. s HART-npoTokona conporusiie-
HUE Harpy3ku J0JBKHO cocTaBisTh (500 = 10) Om; Ru(M) MOMKHO COCTaBIATH
(1000 + 10) Owm;

3) monatk Ha mpeoOpazoBaresb HanpsbkeHue nmutanus (24 + 2) B ¢ mapamerpa-
mu cornacHo 1.2.10.1.

4) yCTaHOBUTH Ha FT€HEPATOPE UMUTUPYIOLIUI CUTHAN - MEAHJIP, HAIIPSHKEHUEM
ot 5 1o 7 B. YcraHoBuTh yacToty reneparopa f mo gopmyie:

/=00,4...0,5) Opark, (4.13)
rae k —xo3dduiument, BeIOMpaeMblil cornacHo tadbmune 1.3;
O nax — MAKCUMAITBHBINA pacxoJ] coraacHo Tadnuie 1.1.

Curnan ¢ reHeparopa Ha rpeodpa3oBaresib He M0aBaTh;

5) 3anyCTUTh Ha NEPCOHATILHOM KOMIIBIOTEPE KOHPUTyPALIIOHHYIO IPOrpaMMy
HART — mactrep wim ModBus-Master npu onpeneneranu norpemHoctyd mo HART-
npoTokoiny win ModBus-nipoTokoiry COOTBETCTBEHHO. Y CTAHOBUTH CBSI3b C MPeodpa-
3oBatesnieM. [Iporpammy mpuBecTH B peKUM aBTOOOHOBIIEHUS 3HAUYEHUI C MPeodpazo-
BaTels;

6) YCTaHOBUTbH YAaCTOTOMEP B PEKUM cueTa UMITyJIbcoB. COPOCUTH MOKa3aHUs
4acTOTOMEPA B HOJIb;

7) 3auKCcHpOBaTh 3HAYEHHE HAKOIUICHHOIO 00bEeMa, OTOOpakaeMOe B OKHE

nporpammsl, Viy;. [logats ¢ renepaTopa UMHUTHPYIOIIUIA CUTHAT Ha TpeoOpa3oBaTeb;
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8) NOXKIaThCs MOSIBIICHUSI HA 3KpaHE 4aCTOTOMEpPA KOJIMYECTBA UMITYJIbCOB HE
mMeHee 100. CHSITh UMUTHPYFOIIHMA CUTHAII C PEOOpa3oBaTelIs;

9) noXaaTbCcs OCTAHOBKM CYETa YaCTOTOMEPA, CHATh C MHIUKATOpa YaCTOTOME-
pa uucio ummyinbcoB N. 3adukcupoBaTh 3HAUEHUE HAKOIUIEHHOTO 00bema, 0ToOpa-
KAEMOE B OKHE IIPOTrpamMMBbl, Viy,;

4.5.5.2.1 o pe3ynbTaraM U3MEpPEHUI ONPEAETUTH MOTPELUTHOCTD MO (POpMYyIIe:

oy = 100% - (Vy,—Vy; - C-N)/ C-N, (4.14)
e Vi, u Vi, — KOHEUHOE U HauabHOE 3HAUYCHHS 00BEMA 10 IPOorpaMMe, M*;
C — 1eHa uMyJsnca coriacHo 1.2.5.3, M3/I/IMH;
N — 41CII0 UMITYJIBCOB I10 IOKa3aHUSM YaCTOTOMEPA.

P€3YIIBT3T IMPU3HACTCA IMOJIOXKUTCIBHBIM, €CJIIM IOIPCIIHOCTD 5[/1_[ HaxXoAuTCA B IIPEC-
nenmax + 0,3 %.

4.5.5.3 OrmpeneneHre OCHOBHOM OTHOCHUTENILHOM MOTPEHTHOCTH HM3MEPEHUs
BpPEMEHHU HapaOOTKH 10 UGPOBOMY UHTEPGEHCY IPOBOIUTH B CIEAYIOIICH MOCIIEIO0-
BaTEIbHOCTH:

Ecnu ocHOBHasi OTHOCUTEINbHASL TTOTPELIHOCTh IpeoOpa3oBatTes Npu u3Mepe-
HUU 00bEMa IO MMITYJIbCHOMY BBIXOJIHOMY CHUTHATY, ONPEICIICHHAs 10 METOJUKE
4.5.3, Ha BCeX MCHBITATENIbHBIX pexuMax He npebimaeT + 0,1 %, mgomyckaercs or-
peneneHre OCHOBHOW OTHOCUTEIBHOW MOTPELIHOCTH IpeoOpa3oBatesns Mpu u3Mepe-
HUM BPEMEHH HapaOOTKHU IO IIU(PPOBOMY CUTHAITY HE MPOBOMTb.

1) coOpaTh U3MEPUTENBHYIO CXEMy B COOTBETCTBMU C pucCyHKoM I[L.5 musa
HART-nporokona wian pucynkoM I1.6 mns ModBus-nporokona. Jlns HART-
IPOTOKOJIA COMPOTUBIIEHNE HArPY3KU JAOKHO cocTaBisaTh (500 = 10) Om. Yacroro-
Mep, F€HEPaTop, COMPOTUBIICHUS JOYCKAETCS HE TIOJKII0YATh;

2) mojaTh Ha MpeoOpazoBaTeNh HanpshkeHue nmuTanus (24 + 2) B ¢ mapamerpa-
mu coriacuao 1.2.10.1;

3) 3ayCTUTh Ha IEPCOHATILHOM KOMIBIOTEPE KOHPUTyPALIIOHHYIO IPOrpaMMy
HART — mactep i ModBus-Master npu onpeneneanu norpemHoctyd mo HART-
npoTokoiny win ModBus-ipoTokoily COOTBETCTBEHHO. Y CTAHOBUTH CBSI3b C Mpeodpa-

3oBareneM. [IporpamMmy npuBecTy B pesKUM aBTOOOHOBIICHUS;
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4) noxnaTbcs OOHOBIICHNS 3HAYCHHUSI BPEMEHH HapaOOTKU B OKHE MPOrPaMMBI.
B MoMeHT 0OHOBJIeHMS 3HAYEHHS] BPEMEHU BKIIIOYUTH CEKyHAOMEp. 3allOMHUTH 00-
HOBJIEHHOE 3HAYE€HUE BPEMEHHU HApaOOTKH ?;;

5) BBIKIIFOYMTH CEKYHJIOMEP B MOMEHT, KOI'/Ia B OKHE IIPOrPaMMBbl 3HAUEHUE
BpPEMEHHU HapaOOTKU OOHOBUTCS U CTAHET PABHBIM:

L=dt + t; (9), (4.15)

riae dt — Bpems, kpatHoe 0,1 4, Ho He Menee 0,2 .

CHATB NOKa3aHUs ¢ CEKYHIOMEDA f,.

4.5.5.3.1 Tlo pe3ynbraTaM H3MEpPEHUN BPEMEHU HAPAOOTKU OMPENEIUTH I0-
TPEUTHOCTD O, TT0 hopMyJIe:
0~=100% - (dt-3600 - t,)/ t, (4.16)

rae dt—toxe, uyto U B (4.15);

t, — BpeMsl HapaOOTKH, CHATOE C CEKyHIIOMEDA, C.

PesynbTar npr3HaeTcs NONOKUTETbHBIM, €CIU TMOIPEIHOCTh O, HAXOIUTCS B Ipe/e-
jgax +0,1 %.

4.5.6 Omnpenenenue MOrpelHOCTd U3MEPEHUs MpeodpazoBaTesieil Ha pacxo10-
MEPHOU YCTaHOBKE

45.6.1 OnpenesieHre OCHOBHOM OTHOCUTENIBHON MOTPELIHOCTU HU3MEPEHUS
o0beMa Ha PacxoJOMEpPHOMN YCTaHOBKE

PacxomomepHasi ycTaHOBKa JTOJbKHA 0OecIieurnBaTh CHHXPOHHU3ALMIO Havaia
OKOHYAHUs MU3MEPEHUsI 00beMa 3TAIOHHBIM CPEJICTBOM M3MEPEHHUsS C MEPBBIM U TIO-
CIIEIHUM HMITyJbCaMH IipeoOpazoBarens. [Ipenenbl OTHOCUTENBHONW MOTPEHIHOCTH
U3MepeHusi 00beMa STATIOHHBIM CPEICTBOM U3MepeHust o0beMa He 6osee + 0,3 %.

Onpenenenure NorpelHoCTy MPOBOAMUTD B CIEAYIOLIEH MOCIEI0BATEIbHOCTH:

1) ycraHOBUTH IpeoOpa3zoBaTeslb Ha U3MEPUTENIbHBIA TPYOOIPOBOJ COTIACHO
TpeOOBAHMSAM HACTOSIILIETO PYKOBOZCTBA MO AKCILTyaTalluu.

[ToAKITIOUNTH UMITYJIECHBIN BBIXOJIHOM CHUTHAJ MPE0O0pa30BaTelisi K CUCTEME pe-
THCTPALIMU PACXOJIOMEPHON YCTAHOBKU B COOTBETCTBUU ¢ pucyHkoM [1.7. Ilogath Ha
npeoOpazoBarenb nutanue ot 16 1o 36 B ¢ napamerpamu cornacHo 1.2.10.1;

Temneparypa Bozbl 10JKHA cocTaBisaTh mwitoc (20 £ 10) °C.
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2) YyCTaHOBUTHh Ha PaCXOJIOMEPHOW YCTAHOBKE pacxojl, COOTBETCTBYIOLIUIT
pexxumy 1, cornacHo tabmuie 4.4. Boiaepkath pacxoj B TeUEHUE BPEMEHH £, C, BbI-
YHCIsieMoro 1o ¢hopmyiJie:

t=150+k/0Q, 4.17)
rae O — yCTaHOBICHHBII PAcXO, M /d;
k- koadurenT, BHIOMpaeMbiii corsiacHo Tadmmie 1.3.

[Tocne BbIIEpKKH MPOU3BECTH M3MEpEHUE 00beMa IpeoOpazoBareieM U dTa-
JIOHHBIM CPEJICTBOM M3MEpPEHUsI 00beMa, BXOSIINM B COCTaB PacXOJIOMEPHON ycTa-
HOBKM. Hauano u okoHyanue usmepeHusi 00bemMa ITaJOHHBIM CPEJCTBOM M3MEPEHHUS

JOJIZKHBI OBITh CHHXPOHH30BAHLI C IICPBBIM U ITOCJICAHUM NMITYJIbCAMU HpeOGpa30Ba—

TEJIA,
Tabnwa 4.4 — Pexxumbl UCTIBITAHUN HAa PACXOJIOMEPHON YCTAaHOBKE
Pexnm 1 Pexnm 2 Pexnm 3 Pexnm 4 Pexnm 5
Mmunu- Mmunu- Munu- Munu- I:I/[;I-
Ny, mm MaJlb- MaJjib- MaJjlb- MaJib-
3 o 3 . Pacxon, N Pacxon, N Pacxon, MaJb-
Pacxon, Mm”/a HBIN Pacxonm, Mm™/u HbIN 3 HbIN 3 HbIN 3 .
M /a M /a M /a HEII
00BeM, 00BeM, 00BeM, 00BeM,
00b-
I I I I
eM, J1
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 14,00+0,50 300 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 1,2540,25 30 0,55+0,15 30
80 55,50+0,50 400 13,50+0,50 150 5,20+0,40 100 2,70+0,30 80 1,1540,15 40
100 88,50+1,50 1500 23,00£1,00 600 8,50+0,50 200 4,50+0,50 100 2,2540,25 70
150 197,50+2,50 3000 100,00+2,00 2000 17,00£1,00 600 8,50+0,50 400 5,50£0,50 300
200 295,00+5,00 4000 105,00+5,00 2300 29,00+1,00 1300 14,50+0,50 700 6,50+0,50 500
250 355,00+5,00 10000 155,00+5,00 3000 68,50+1,50 2000 35,50+1,50 1300 13,00£1,00 700
300 355,00+5,00 10000 205,00+5,00 4000 98,00+2,00 1700 50,00£2,00 900 19,00£1,00 600
IIpenenst
JIOIycKae-
Mo OTHO- +1,0 +15 +3,0
CUTETbHON
TIoTper-
HOCTH, %
N30bITOU-
HOE J1aBJie-
HHE B
Tpy6oIpo- 0,3 0,25 0,15
BOJIE,
MIla, ne
MeHee*

* [pu Temmieparype uzmepsiemoit cpezbt (20+10)°C nocne npeodpazoBaress
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3) onpenenuTh OCHOBHYIO MOTPEITHOCTD U3MEPEHHsI 00beMa 110 (hopmyre:
oy =100% - (V- V)V (4.18)

rae V,, - NeHCTBUTEIbHOE 3HaUCHUE 00BbeMa, OMpeesieMOe STAIOHHBIM CPEJICTBOM
M3MEPEHHS, M';

V, - 00beM, M, I3MEPEHHbIH PeobpasoBaTeieM | ONpeaessieMsiii o hopmyure:

Vu=C-N, (4.19)
rae N - KOJTU4eCcTBO UMITYJIbCOB, MTOCTYMHBIINX Ha UMITYJILCHBIN BBIXOJ TpeoOpa3o-
BaTelIsl OT Havasla ¥ 0 OKOHYaHUs U3MEPEHUs 00beMa;
C - uena ummyJbca cornmacHo 1.2.5.3, M /HIMIL;

4) NOBTOPUTH U3MEPEHUS U BBIUUCICHUS COTJIACHO NEPEUUCICHUAM 2); 3) JIst
BCEX PACXOJ0B coryacHo Tabdmuie 4.4.

[TpeoOpazoBarens cunTaeTCsl BBIICPIKABIITNM HCIIBITAHMUS, €CITH OTHOCUTEITbHAS
MOTPEITHOCTh U3MEPEHUsT 00BbeMa Jy Ha BCEX MCIIBITATEBHBIX PEKUMAX HAXOJUTCS B
npejenax, ykazanubix B 1.2.9.1 jyist Bcex pesKuMOB UCIIBITAaHUH.

4.5.6.2 Omnpepaenenre NMOrPeUTHOCTA U3MEPEHUS pacxoja rnpeodpazopareneit
M0 TOKOBOMY BBIXOJHOMY CUTHAITy IPOBECTH B CIEAYIOIIEH MOCIEI0BATEIbHOCTH:

1) mpousBecTH omnepanuu coraacHo 4.5.6.1 nepeuncnenusam 1), 2);

BHUMAHMUE:

1) TEMIIEPATYPA BOJbI JOJDKHA COCTABJIATH IUTHOC (20£10) °C;

2) TEMIIEPATYPA OKPYXAIOILEN CPEJIbl JOJDKHA COCTAB-
JIATH IUIHOC (20 + 3) °C.

JNOITYCKAETCA TMPOBOAUTH HCIIBITAHUA I[P TEMIIEPATYPE
OTJIMYHOM OT (20 + 3) °C, IIPU DTOM IIPU PACYETE IIOT'PEIITHOCTH
HEOBXOMMO YUUTBIBATH 1.2.9.3.

2) ne menee 10 pa3 mpou3BecTH OJHOBPEMEHHOE U3MEPEHHE pacxo/ia mpeodpa-
30BaTeJIEM UM STAJIOHHBIM CPEACTBOM M3MEpeHus pacxonaa. M3amepenus nponu3BoauTh C
WHTEpBAJIOM paBHbIM 1, T1ie T; - moboe uncio B auanazone ot 0,5 1o 5,0 c. O6bpem
UCIIBITAaHWH yKa3aH B Tabmuie 4.4;

3) JUIsl KaKJI0TO M3MEPEHUS ONPEICIUTh MIPUBEAEHHYIO OIPETHOCTh U3MEpe-

HUS pacxojia no Gpopmysie:
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7, =—24=r 1009,

= (4.20)
QBHH o QHHH
3
rae Qu - I3MEPEHHOE 3HAUYCHUE pacxo/ia, M /4, onpeaensiemoe 1o dhopmyiie (4.9) nim
(4.10), B 3aBHCUMOCTH OT BHU/Ia XapaKTEPUCTUKH TOKOBOTO CUTHAJIA,;
3
Q57 - 3HaYeHHE pacxofa ¢ 3TAJIOHHOTO CPEACTBA U3MEPEHUS, M ™/4;
Oy M Qpyr — BEPXHUNA Y HUKHUM TIpeieibl U3MEPEHUS PacXo/ia 0 TOKOBOMY
3
BBIXOJIHOMY CUTHAITy, M"/4.
Boeruucnute cpennee apudpMeTHdeckoe 3HaAUCHUE MPUBEIACHHON MOTPEIIHOCTH
U3MEPEHUS Y,y cpp-
[IpeobpazoBarenb cuuTaeTCs BHIIEPKABIIMM HCIIBITAHUS, €CIIA CpeiHee apud-

METHUYECKOE 3HAUYEHHE MOTPEIIHOCTEN U3MEPEHH PAaCX0Ja ¥y, . HAXOAUTCA B IIPee-

Jax 3Ha4€HHs IPUBEIEHHON NOTPEIIHOCTH Y,y ymay, BEIYMCIEHHOM IO (hOpMyJIE:

(K —r10,002)-100% | 4.21)

Y np max 0, -
BIIN HIn
rae Ku - KoapdUIMeHT paBHBIA:
- 0,010 - npu 3HaueHUAX pacxoa B quanazoHe ot O 10 O
- 0,015 - npu 3HaueHusix pacxoaa B quanazone ot Q; 10 Qo;
- 0,030 - npu 3HaUeHMAX pacxoja B AuanazoHe oT O, 10 O
Ot » Onmn, O5r — TOXeE, uto U B hopmyie (4.20);
01, 05, Onin Opax — 3HAUCHHS PACcX0/1a, yKa3zaHHbIC B TaOmmIIe 1.1.
4.6 Pe3ynbTaThl MOBEPKU MPU3HAIOTCS MOJOKUTEILHBIMU, €CITH BBITOIHSIOTCS
CJIEJTyIOIIUE YCIOBHUS:
1) BHeIIHUI BUJ COOTBETCTBYET TpeboBaHusaM 4.5.1;
2) OTKJIOHEHHE XapaKTEepPHOTO pa3Mepa Tela OOTeKaHWs, OMPEIETICHHOE CO-
riiacHo Metoauke 4.5.2, HaxoauTcs B penenax * 0,3 %;
3) OCHOBHAsi OTHOCHUTEJIbHAS MOTPEIIHOCTh MPeoOpa3oBaHusl YaCTOThl UMUTH-

PYHOLICTO CUTI'HAJIAa B IEPHUOA CIICAOBAHMA BBIXOJHOI'O CUT'HAJIA, OIPEACIICHHAA COrjiac-

HO Mmetonuke 4.5.3.1, Haxoqures B npenenax + 0,3 %, mbo 3HaueHMsI eproja Bbi-
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XOJTHOTO CUTHaja mpeoOpazoBatelisi T, ONpeAeNeHHbIe CorllacHO Metonuke 4.5.3.2,

HaxXOIATCsA B IIPpCACIax:

T BBEIX min Z TI/B ZTBLIX max »

1€ Thuxmax - MAKCUMAIIBHOE JOITYCTUMOE 3HAYEHHE NIEPHO/IA BEIXOHBIX CUTHAJIOB;
Taex min - MUHUMAJIBHOE JIOMYCTUMOE 3HAYEHUE MEPUOJIa BBIXOIHBIX CUTHAJIOB
coryiacHo Tabime 4.3;

4) npyu HAJIMYMKU TOKOBOT'O BBIXOJHOIO CHTHAJIa OCHOBHASI MOTPEUIHOCTH Mpe-
00pa30BaHusl YaCTOThl UMUTUPYIOIIETO CUTHAJIA B aHAJIOTOBBINA TOKOBBIN CUTHAJ, OII-
penenenHas cornacHo Metonuke 4.5.4.1 u 4.5.4.2, naxomures B npenenax + 0,2 % oT Be-
JIMYKHBI YCTAHOBJIEHHOT'O /IMAIla30Ha U3MEPEHHS,

5) nmpu HanuunK tUpoBoro nHTepgeiica:

- OCHOBHAsI OTHOCHTENbHAS MOIPEIIHOCTD MIPE0OPA30BAHMS YAaCTOThl UMHTH-
PYIOIIIEro CUTHaja B 3HAYEHHE MTHOBEHHOI'O Pacxojia, ONpe/esieHHast COIrIaCHO METO -
ke 4.5.5.1, Haxomurcs B npenenax =+ 0,3 %;

- OCHOBHAS1 OTHOCUTEJIbHASI TIOTPEIIHOCTh IMPeoOpa3oBaHUsl YacTOThl WMUTH-
PYIOIIETO CUTHANIA B 3HAUYCHHE HAKOIUICHHOTO 00BhEMa, OTpeIeNieHHasl COTNIACHO METO/IMKE
4.5.5.2, naxomures B nipenenax  + 0,3 %;

- OCHOBHAs1 OTHOCHUTEJIBHAS TIOTPEITHOCTh U3MEPEHHsI BPEMEHU HapabOTKu
no 1udpoBoMy UHTEpQEiCy, onpeaeaeHHas coriacHo Metoauke 4.5.5.3, HaxoIuTcs
B nipeaenax + 0,1 %.

[Ipumeuanus

1 TIpu 3amene noBepku 1o 4.5.3 Ha noBepky no 4.5.6.1 morpemHocTs npe-
oOpazoBarensi JOJKHA JIeXKaTh B Mpeeliax, yKa3aHHbIX B Ta0bnuile 4.4, a mpu 3aMe-
He Metoauku 4.5.4 Ha 4.5.6.2 morpemHoCTh JOJKHA JIEXKaTh B Mpeerax COrIacHO
dbopmyre (4.21).

2 Ecnu oTHOCHUTENBHAS TOTPEITHOCTh MPpeo0pa3oBartesi Mpu U3MEPEHNN 00be-
Ma MO0 UMIYJLCHOMY BBIXOJHOMY CUTHAITy, ONpeleieHHas no Mmeroauke 4.5.3, Ha

BCCX HCIIBITATCIIbHBIX PCKHUMAX HE IMPCBLIIIACT + 0,1 %, AOITYCKACTCA OIIPCACIICHUC
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OTHOCHTEJIHHOM MOTPENTHOCTH TipeoOpa3oBatTes NPy U3MEPEHUH BPEMEHH HapadoT-
KU TI0 IU(POBOMY CUTHAITYy HE MPOBOUTb.

3 JlomyckaeTtcs MOBepKy IpeoOpazoBateieil ¢ HECKOJbKUMH BBIXOIHBIMU CUTHA-
JJaMU COOTBETCTBYIOIIUMU OJTHOM U TOM K€ U3MEPSEMOMN BEJIMYHUHE ITPOU3BOAUTH 10
OJIHOMY M3 3THX CHTHAJIOB, €CJIM MHOE HE MPEITyCMOTPEHO TEXHUYECKOW JOKYMEHTa-
uel Ha mpeo0pa3oBaTesb.

4.7 OdopmiieHHE PE3yIHTaTOB ITOBEPKH.

4.7.1 Pe3ynbraThl MOBEPKU 3aHOCATCS B COOTBETCTBYIOIIMM pa3zen nacropra npe-
o0pazoBatessi U 3aBEPSIOTCS B MOPSAIKE, YCTAHOBICHHOM OPraHOM METPOJIOTMYECKOM
CITy>KOBI.

4.7.2 Ilpu oTpULIATETBHBIX Pe3yIbTaTaxX MOBEPKH B MACIIOPTE MPeoOpa3oBaTes
JIEJIAeTCs 3aIlMCh O 3aMPENICHUH SKCILTyaTalluy U3IEIIUs.

4.8 Ilo oxoHYaHMM TOBEPKU IMPOBECTH IJIOMOMPOBAHHE MPeoOpa3OBaATEIS.

Kneiimuts keiimom ["ocrioBepuTenst o0Tekarens u mpeodpa3oBaTeib AIEKTPOHHBIMH.
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5 XPAHEHHUE

5.1 TIpeobpa3oBatenu B yHaKOBKE MPEANPUSTHA-U3TOTOBUTENS JTOJKHBI Xpa-
HUTHCS B 3aKPBITOM ITOMEIIIEHUH TIPHA TEMITEPAType OKPYKAIOIIETO BO3IyXa OT TUTFOC
5 no wtoc 40 °C 1 OTHOCUTENILHOM BIIaXXHOCTH Bo3ayxa 110 80 %.

Jlomyckaercst ykiaaka mpeoopazoBaTesicii B yIakoBKe B IITA0EIs 10 YEThIPEX
HITYK TI0 BBICOTE.

5.2 B 3uMmHee Bpems pacmakoBbIBaTh IMpeoOpa3oBaTeir HEOOXOAMMO TOCIe
BBIJICP’KKH B OTAIUIMBAEMOM TTOMEIICHUH B T€UEHHE 6 d.

5.3 JlnurensHOE XpaHeHHE MpeoOpa3oBaTesiell peKOMEHIYETCsl MPOU3BOIUTH B

YIAaKOBKE.
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6 TPAHCIIOPTUPOBAHUE

6.1 IlpeoOpa3oBareny B YNakoOBKE MPEANPHUITUA-U3TOTOBUTENS TPAHCIIOPTH-
pyroTCsl JTIOOBIM BHJOM TpPAHCIIOpTa MPU TEMIIEpPaType OKPYKAIOIIET0 BO3AyXa OT
munyc 50 go mmoc 50 °C, npu Hammumu XXKU - npu temneparype ot munyc 20 1o
witoc 50 °C, OTHOCUTENBHOM BIAXKHOCTH BO3TyXa 10 95%.

TpancopTupoBaHHEe CaMOJIETOM JOIYCKAeTCS TOJIBKO B OTAIUTUBAEMBIX Tep-
METH3UPOBAHHBIX OTCEKaX.

Bpewms nipeObiBanusi mpeoOpa3oBaresieil B yCIOBUAX TPAaHCIOPTUPOBAHUS HE
JIOJDKHO TIPEBBINIATH TPEX MECSIIa.

6.2 Ilpu norpy3ke, TpaHCIOPTUPOBAHUU U BBITPY3Ke MpeoOpa3oBaTeneit J0K-
HBI BBITIOJTHATHCS TPEOOBAHMS YKa3aHHBIX HA YITAKOBKE MAHUITYJISIITMOHHBIX 3HAKOB.

6.3 [Ipu TpancopTUPOBAHUH JTOJKHA OBITH OOECTICUeHA 3aIuTa mpeodpa3oBa-

Tesel 0T aTMOC(EPHBIX OCAJIKOB.
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MNPUJIOKEHUE A
(CpaBouHoOE)

Hepequb JOKYMEHTOB, HA KOTOPbIE€ JaHbI CCHLJIKH B HACTOAIIIEM

PYKOBO/ICTBE M0 IKCIIyaTAUMH

Tabmuma A.1

O06o03HaveHre TOKyMEHTA, HAa KOTOPBIN JaHa CChUIKA

Howmep paznena,
nozpaszena,

IIyHKTa, MOAIYHKTA,

nipusioxeHust TY

1

2

I'OCT 8731-74
TpyOsI cTanbHbIe OeciIoBHBIE ropsiueaeopMupoBaHHble. TexHUYeCKHe TpeOOBaHUS

[Ipunoxxenue b

T'OCT 8732-78
TpyOsI crasibHbIe OecIIoBHBIE TopsiueaedopmupoBannbie. CopTaMeHT

[Ipunoxxenue b

I'OCT 8733-74
TpyObI cTanbHBIC OECIIOBHBIC XOJIOAHOACHOPMUPOBAHHBIC U TEILIOACOPMHUPOBAHHBIC. TexXHH-
YeCKUe TPeOOBAHUS

Ipunoxenue b

I'OCT 8734-75
TpyOsI cTanbHbIE OecIOBHBIE X0NI0AHOAe(OpMIpOBaHHEIe. COpTaMeHT

Ipunoxenue b

I'OCT 9833-73
Konplia pe3HOBBIE YIUIOTHUTENIBHBIE KPYIJIOTO CEUEHHs I TMAPABIMYECKUX M ITHEBMATHYE-
ckux ycrporcts. KoHcTpyKuus v pa3mepsl

[Ipunoxenne H

I'OCT 9940-81
TpyObl cTasibHbIE OECIIOBHBIE ropsiueae()OPMUPOBAHHBIE U3 KOPPOSUOHHOCTOMKOM CTAIN

IIpunoxxenue b

I'OCT 9941-81
TpyOBbI cTasibHBIE OECIIOBHBIE XOJIOAHO- U TETUIOAe(hOPMUPOBAHHBIE M3 KOPPO3HOHHOCTOMKOM
CTanm

IIpunoxxenue b

T'OCT 10704-91
TpyObl cTayibHBIE 3JIEKTPOCBAPHBIE MPSIMOIIOBHBIE. COpTaMEHT

[Ipunoxxenue b

TI'OCT 10705-80
TpyOsl cTasbHBIE 371eKTpOCBapHbIe. TeXHNUeCKue yCIoBUs

IMpunoxenue b

I'OCT 12820-80 2.1.24.2,
@naHIpI cTaNbHBIE TUIOCKKE pHBapHble Ha Py ot 0,1 10 2,5 MIla (ot 1 110 25 KFC/CMZ) [Ipunoxxenune B

T'OCT P 52931-2008 1.2.19,
[TpuGops! KOHTPOIIS U PETYIMPOBAHUS TEXHOJIOTHYECKUX IIPOLIECCOB. 1.2.243
OOmue TEXHUUECKUE YCIIOBHUS

T'OCT 14254-96 1218
Crenenu 3ammThl, ooecrieunBaeMbie obomoukamu (KOJI IP) -

I'OCT 15150-69
ManmHsl, TprOOPH! U APYTHe TEXHMYECKUE M3es. VICTIOMHEeHNs U1 Pa3NugHbIX KIMMaTHde- 1.12
CKUX paiioHoB. KaTeropmu, ycinoBus SKCIUTyaTalldH, XpaHEHUS] M TPAHCIIOPTHPOBAHUS B 4aCTH
BO3JICUCTBHSI KIIMMATHIECKHX (hPaKTOPOB BHEIIHEH CPEJIbI

I'OCT P 51317.4.2-99
COBMECTHMOCTh TEXHHUUYECKHX CPEJCTB AJIEKTPOMArHUTHAs. YCTOWYMBOCTh K 3JIEKTpOCTaTHye- 1.2.20.1
CKUM pa3psiaM. TpeOoBaHUS 1 METOIbI HCIIBITAHHI

I'OCT P 51317.4.3-99
COBMECTHMOCTh TEXHUUYECKHX CPEJCTB AJICKTPOMArHUTHAasl. Y CTOMYMBOCTb K PalliO4acTOTHOMY 1.2.20.1
IEKTPOMATHUTHOMY MO0, TpeOOBaHMs M METOIBI UCTTBITAHUI

I'OCT P 51317.4.4-99

1.2.20.1

CoOBMECTHMOCTh TEXHHYECKHX CPEACTB 3JIEKTPOMArHUTHAsS. YCTOWYMBOCTH K HAHOCEKYHIHBIM
MMITYJIbCHBIM IToMexaM. TpeOoBaHus M METOIbI HCTIBITAHHI
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[Tponomkenue Tabmuibl A. 1

1 2
I'OCT P 51317.4.5-99
COBMECTIMOCTD TEXHUYECKHX CPEJICTB AIICKTPOMATHHUTHAS. YCTOWYMBOCTH K MHKPOCEKYHIHBIM HM- 1.2.20.1
MYJIECHBIM ITOMeXaM OoubIon SHepruu. TpeOGoBaHMs i METOIBI HCIIBITAHUHA
I'OCT P 51318.22-99
COBMECTUMOCTh TEXHHUYECKHX CPEZICTB 3JIEKTPOMAarHuTHas. PajuoroMexu MHAYCTpUaIbHBIE OT 000- 1.2.20.3
pyzmoBaHus HPHOPMAIMOHHBIX TEXHOJIOTHH. HOPMBI M METOIBI HCTIBITAHUIT
T'OCT P 51649-2000 12.20
TennocyeTynky uisi BOASHBIX CUCTEM TEIUIOCHAOKEHHsI o
IIP 50.2.006-94 49
I"CH. Tlopsiiok IpoBeIeHNsI OBEPKU CPEACTB M3MEPEHHUI )
TI 2.044.016 TY 49
Ocumtorpad amexrponaoay4ueBoit C1-117. TexHuueckue yCoBust )
TY 2-034-227-87 49
Muxpometpsl ppraackasie MP25, MP50. Texauueckue ycioBust )
TV 3.233.219-90 49
Wcrounuk nuranus b5-48. Texauueckue ycnoBust )
TY 25-07.1353-77 49
CekyHaoMep 271eKTpOHHBIN ¢ TatMepHbIM BbixogoM CTLI-1. TexHuueckue ycnoBus )
TY 25-11-645-84 42
T'urpometp ncuxomerpuueckuid BUT-2. TexHuueckue ycnoBus )
TY 25-11.1513-79 42
Bapomerp-anepoun mereoposorndeckuiit BAMM-1. TexHuyeckue ycaoBust )
TY PB 07519797.047-99 42
BomsrMerp mmdposoii B7-68. Texaudeckue ycIoBus )
TY 25-04.3919-89 42
Marasun conpotusnenunii P4831. Texaudeckue ycaoBus )
TY 4213-026-12580824-96 114
IIpeobpazoBatenu pacxoaa Buxpeakyctrnaeckne Merpar-30011P. Texurdeckue ycaoBus o
TY 4213-031-12580824-99 42
Mmurarop pacxona “Merpan-550MP”. Texaudeckue ycaoBus )
TY 4213-032-12580824-2001 13.1
HART - xommyHuKaTop Metpan-650. TexHuueckue ycnoBust o
TY 4218-041-12580824-2002 13.1,
HART - monem MeTtpan-681. Texuudeckue ycioBus 42
TY 4218-052-12580824-2005 131
USB - monem Metpan-682. TexHnueckue ycioBus 42 ’
TY 4219-045-12580824-2003 13.1
HART - mynprramiekcop Merpan-670. Texaudeckue yciaoBus o
TY 4321-005-72002039-2004 42
TepMoMETpHI CTEKIISTHHBIE JTAOOpaTOpHBIE )
JUIN 2.721.006 TY 49
Yacrotomep 3exTpoHHbIi U3-64. TexHnueckoe onucaHue U pyKOBOJICTBO 10 AKCIUTyaTallui ]
3.269.092 TO
I'eneparop umiyibCoB TOUHOU amIMTy bl I'5-75. Texnuueckoe onucaHue U pyKOBOJICTBO IO JKC- 42
IUTyaTalin
CIIT'K.407131.026 IIC Bieetine
[peobpasoBarenu pacxona Buxpeakycrudeckue Merpan-300I1P. [Tactiopt
YEJ1 99.00.00 P 49
KommekcHast nponusHas yctaHoBka KITY-400-UM. PykoBoACTBO 1O 3KCILTyaTaliu )
HCF-TEST-2 Cnenmudukarmu kanansaoro yposHs HART nportokoa penakimm 2.1 12.8.1
HCF-SPEC-54 Crietnduxarmu ¢puznueckoro yposast HART nporokona penaxuuu 8.1 12.8.1
Puskua C.JIL., AnexcarnpoB A.A. Temmogusudaeckre CBOHCTBA BOABI M BOJHOTO Mapa, MOCKBa, Tpuoskere JT

“Oneprus’, 1980 .
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MMPUJIOKXEHUE b
(Ob6s13aTenbHOE)

Ilepeuenn» MaTepuasioB npeodpa3oBaTeJisi,

KOHTAKTHPYIOLIUX C H3MePseMOH cpeaoit

Tabmuua b.1- Ilepeuens marepuanoB nmpeodpazoBarens ucroaHeHuii A, L u
My 250, Iy 300 MM, KOHTaKTHUPYIOIIKUX C U3MEPSEMON CPEIOH

HaumenoBanue Kon ncnionnenust npeoOpazoparerst
JeTaIn 01 02
Odmanert* Cramp 25, Ct3cn |Cranp12X18HI0T
[Tpoknanka (m7s yIutoTHeHUs (hJTaHIIEB) [Taponurt ITOH, TIOH-A, IIOH-b
Kopnyc Crans 12X18HI0T, CF8M
Crakan Crans 12X18HI10T, 316L

Teo oO0Texkanus

Crans 14X17H2, 09X16H4b, 316L

Konb11o (U1 yrmoTHeHus Teia O0TeKaHMs)

[IpsiMoii ydacToK *:
- (manery
- TpyOa

Pe3una K-69
Cranp 25, Ct3cn Cranp12X18H10T
Tabmuma b.3 Tabmuua b.4

* COIJIAaCHO 3aKa3y.

Tabnuia b.2- Ilepedens matepuanoB mpeodpazoBaresist UCIoTHEHNS B,

KOHTaKTUPYIOIIKX C U3MEPSEMOM Cpeaon

HaumenoBanue Kox ncnonaenns npeodpazoBatesst
JIeTaIn 01 02
[TatpyGox* Cranb 25, Ct3cn | Crans12X18H10T
ITpoxmanka (151 yIJIOTHEHUS TAaTPyOKOB) ITaponut I1OH, TIOH-A, IIOH-b
Kopnyc Cranp 12X18HI0T
Crakan Crans 12X18HIO0T

Teno odorekanus

Crays 14X17H2, 09X16H4b

[Tpoxmanka (Juis yIioTHEHuS Tela OOTEKaHMs)

dToporutact-4

[IpsiMOl ydacTok *:
- marpyOoK
- Tpyba

Crain 25, Ct3cn
Tabmuma b.3

Cranp12X18H10T
Ta6muna b.4

* COryacHO 3aKasy.
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Tabmuua b.3 - [lepedyens TpyO, UCTIONB3yEMBIX [T IPSMBIX YYaCTKOB IpeoOpa3oBa-

TEJeU ¢ KOAOM UCHOJHEHUS o MaTepuaiam 01

dy Tpyoa Tpy0a- 3amenuresn
D 26x3,0 TOCT 8734-75
e ;O’CT o 7o 32x3,0 TOCTI0704-91
- B B Cm3en2rOCT10705 —80
D 325 TOCT§734.75 | Toyoa X 25 LOCTIOT04 91
Tpya —=>> "= - DY B Cm3en2roCT10705 - 80
32 [OCT 8733-74
38x2,5 TOCT 8732 -78
Tpyoa
BCm3cen2FOCTS731— 74
57x3,5 TOCT 10704 -91
Tpyba WIn
50 | 7yyga DuS0X3.5 TOCT8734-75 BCm3en2OCT10705 — 80
py6a
[OCT 8733 -74 57x3,5 TOCT 8732 -78
Tpyoa
BCm3cn2FOCTS8731— 74
89x3,5 TOCT 10704-91
Tpyba W
00 | 7pya L8235 TOCT 873475 BCm3en2FOCT10705 — 80
pyéa
[OCT 8733 -74 7o 89%3,5 TOCT 873278
B B Cm3en2TOCT8731- 74
108x4,0 TOCT 10704 -91
Tpyba W
100 | 7y Desl00x4 TOCT 873475 BCm3en2FOCT10705 — 80
py6a
[OCT 8733 -74 7 - 108x4,0 TOCT 8732-78
B B Cm3en2rOCT8731- 74
159x4,0 TOCT 10704 -91
Tpyba WM
150 | 7pyoq LulS1x4 TOCT8734-75 BCm3cn2IOCT10705 — 80
pyba
[OCT 8733 -74 7o 15940 TOCT8732-78
B B Cm3en2TOCT8731- 74
219% 6,0 TOCT 10704 -91
Tpyba W
200 | Tpyia D208 6 TOCT8T34-75 BCm3en2FOCT10705 — 80
a
Py [OCT 8733-74 15, 219%6,0 TOCT8732-78
PO B Cm3en2rOCT18731~ 74
273%6,0 TOCT 10704 -91 273x 6,0 TOCT 8732- 78
250 | Tpyba Tpyba
BCm3en2FOCT 10705 - 80 BCm3en2FOCT18731— 74
325%7,0 TOCT 10704 -91 325x 7,0 TOCT 8732-78
300 Tpyba Tpyba
BCm3en2FOCT 10705 - 80 BCm3cn2FOCT18731— 74
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Tabnuua b.4 - [Iepeuens TpyO, HCHOIB3yEMBIX /ISl IPSAMBIX YYaCTKOB peoOpa3oBa-

TEJEHU C KOIOM HUCIIOJIHCHUA 110 MaTCpUuajiaM 02

Ay Tpy6a

25 Tpy6a 32x3,0-12X18H10T TOCT 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 T'OCT 9941-81
150 Tpy6a 159x4,0-08X18H10T I'OCT 9940-81
200 Tpy6a 220x6,5-12X18H10T T'OCT 9941-81
250 Tpy6a 273x6,0-08X18H10T I'OCT 9941-81
300 Tpy6a 325x7,0-08X18H10T T'OCT 9941-81
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INPUJIOKEHUE B

(O0s13aTEIBLHOE)
Kon xomMIuiekTa MOHTa:KHBIX YacTeil mpeodpa3oBareis
Ta6muma B.1
Kon xommekra o
[IpeoOpazoBarenu UCTIOTHEHUIA
MOHTaKHBIX AL [IpeoGpazoBarens ucnonHeHus B
qacTen ’
KO [Tpoknaaku — 2 mTyKH
K1
Kln Tab6muma B.2
K2 Tabmuma B.3
K3 Tabmuma B.4
K4 Tabmuma B.5 B

[Ipumeyanus

1 Komriekt MoHTaxkHbIX yacTen KO npemHasHaven i mpeoOpazoBaresieil BceX UCIOHEHNH.
2 KomruiekT MOHTaXHBIX yacTel K4 npenHasHaueH a1t mpeoOpazoBaresieil HCIIOTHEHUH A,
L u nmpeoOpazoBateneit Tunopazmepos [y 250 u Iy 300 mm.

3 HesaBucrMo OT Kojia KOMITIEKTa MOHTaKHBIX YacTell ¢ mpeoOpasoBaresieM ¢ pazbeMoM (kog 111P)
noctasisieTcst poserka tvna 2PM22KITH10I'1B1 I'EO.364.140TY.

4 Tlpy HATMUKK TOKOBOTO U (W) I(hPOBOTO CUTHANIA TIOCTARJISIETCST BUJIKA THTTA

2PM22KITTH10LI1B1 I'EO 364.126TY.

Taomuna B.2 — CoctaB KOMIUIEKTa MOHTaKHBIX yacTer K1

B wrykax
Hcnonnenne A, L Hcnonnenue B
HanmenoBanue My, MM My, Mmm

25 32 50 80 100 150 200

dnanern 2 2 2 2 2 2 2

[Tatpy6ok - - - - - 2 2

IIpoknanka 2 2 2 2 2 2 2
IImnpka 4/3 4/3 4/3 4 4 8 12
laiika 8/6 8/6 8/6 8 8 16 24
[Taii6a npy>KuHHAS 8/6 8/6 8/6 8 8 16 24
[ITaii6a kpyrnas 8/6 8/6 8/6 8 8 16 24

[Ipumeyanue: B yuciurene QpoOdH yKa3aHO KOJIMYECTBO JeTaeit 1t komiuiekta K1, B 3Hamenarene
KoJ4yecTBO neranei mrsg K1lm.
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Tab6auma B.3 — CoctaB KOMIUIEKTa MOHTAKHBIX yacTer K2

B mtykax

Hcnomaenne A, L

HUcnonuenne B

HaumeHnopanue Ay, Mm My, Mmm
25 32 50 80 100 150 200

dnanenn - - - - - 2 2
[Ipsimoit yuactok 2/1y 1 | 1 1 | 1 1
ITpsimoii yuactok 5/1y 1 1 1 1 | 1 |
[Tpokmaaka 2 2 2 2 2 2 2
[Inunbka 4 4 4 4 8 8 12
Taiika 8 8 8 8 16 16 24
Wlaiioa 8 8 8 8 16 16 24
HPY>KHHHASI
[ITaii6a kpyriast 8 8 8 8 16 16 24

Ta6mia B.4 — CocTaB KoMITJIEKTa MOHTaXHBIX dacTei K3 B mrykax

Hcnomuenne A, L

HNcnonuenne B

HanmenoBanue My, MM My, mm
25 32 50 80 100 150 200
Onanen - - - - - 2 2
Ipsimoii ygaactok 5/1y 1 1 1 1 1 1 1
Ipsmoit yaactok 10Ty 1 1 1 1 1 1 1
IMpoknaaka 2 2 2 2 2 2 2
Inmeka 4 4 4 4 8 8 12
Taiika 8 8 8 8 16 16 24
[1Iaii6a npy>xuHHAs 8 8 8 8 16 16 24
[Iaii6a kpyriast 8 8 8 8 16 16 24
Ta6muma B.5 — CocTaB koMIIJIeKTa MOHTaXHBIX yacTeit K4 B nrrykax
Ucnomuenne A, L
Jly My
HaumenoBanue Ay, mm
25 | 32 | 50 | 80 | 100 | 250 | 300
®nanen o 'OCT 12820 ucnonaenwus 1 2 2 2 2 2 2 2
[Tpoknanka 2 2 2 2 2 2 2
Irmneka 4 4 4 4 8 12 12
laiika 8 8 8 8 16 24 24
[ITaii6a mpyxuHHAS 8 8 8 8 16 24 24
[Taii6a xkpyras 8 8 8 8 16 24 24
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HNPUJIOKEHUME I

(CnpasouHoe)

3aBuCHMOCTDH AAaBJICHUS HACBIICHHLIX IMapPo0B BOAbI OT TEMIIEPATYPhbI

2
P, KTC/CM 5

4,5
4
3,5
3 /
2,5
2
1,5 2
1
0,5
0 —r —— T.°C
0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 ’
Tabmuua I'.1
T,°C 1 5 10 20 30 40 50 60 70
Py, KrC/CM” 0,0067 0,0089 0,0125 0,0238 0,0432 0,0752 10,1257 0,2031 0,3177
[Tponomxenue Tadmuubl 1.1
T, °C 80 90 100 110 120 130 140 150
Py, KTC/CM 0,4829 0,7149 1,0133 1,4608 2,0245 2,7544 3,6848 4,7597
IIpumeuanue
T - TemMnepatypa padboueii )KUIKOCTH, Py, - a0COMFOTHOE IaB/ICHHE HACHIIICHHBIX TIAPOB BOJIBI B TPYOOIPOBOIC.
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MMPUJIOXKEHHUE [
(O0s13aTesILHOE)
MeToauka OlleHKH MOTEPH JaBJIeHUs MPH YCTAHOBKE Mpeodpa3oBaTeisi
J1.1 MeTtonuky OIEHKH THAPABINYECKUX TOTEPh B TPYOONPOBOIE, 00YCIOB-
JICHHBIX BPE3KOU MpeoOpa3oBatelis, pacCMOTPUM Ha TIpUMepe HanboJiee 4acTo BCTpe-
yaroleiics cuctemsl "KoH]y30p — npeodpazoBatens Metpan-300I1P — nuddysop” B

COOTBETCTBUU C pUcyHKoM /1.1.

S, 2],

=TT
| " | A

Pucynok /1.1

J1.2 CornacHo MpUHIMITY CYNEPIIO3UIMHA CyMMapHbBIE TIOTEpU HAropa Ha pac-
CMaTPUBAEMOM YUYACTKE CKJIJBIBAIOTCA U3 MECTHBIX MOTEPh Hamopa Ha KoH(y30pe,
npeobpaszoparene Metpan-300I1P u quddysope:

APy = AP+ AP, + APpp , d.1)
rae AP, - motepu Haropa Ha KOH]Y30pe, Kre/cM’;
AP, - noTepu Haropa Ha xuddysope, Kre/cm’;
APy - TOTEpH Hamopa Ha peoGpasosarene Merpan-300I1P, kre/cm™

[Totepu Hanopa Ha koHDy30pe 1 AP dy30pe BEIUUCISIFOTCS 10 (hOpMyIIe:

Py X W

APK/,E[ = &cyM x TK/H ) (Hz)

rae  Eey- CyMMapHBII KOO (QHUIMEHT CONPOTUBIIEHNS Ha KOHPY30pe/andy3ope;
P . TWIOTHOCTH SHEPTOHOCHUTEINS C y4eTOM (PAKTUIECKUX 3HAYCHUH TeMIlepaTyphbl

¥ JaBJICHIS Ha BXOJE B KOH(Y30p/maddy3op, Kr/m’;
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Q,

Win = F_ - CKOPOCTS SHEProHOCHTEA Ha BXoze B "kondysop / madysop", ml,
0

rae Q. - TeKyImui pacxo, M/c,
Fo- IIOMIa/Ib CeueHn s, M .
J1.2.2 Pacuet moteph Hamopa Ha KOH]y30pe.
CyMMapHbIi KO3(Q(QUIMEHT COPOTUBIEHUS Ha KOHPY30pe &y, MOXKHO IIpes-

CTaBUTH B BUJIC:

Eeym = Sron T Srps (A.3)
TI€ Cxong - KOIPPUIMEHT MECTHOTO COIPOTUBIIEHUS HA KOH(DY30DE;
E1p - KOO(PULIMEHT CONPOTUBIECHHS TPEHHUS.

Jliis xoHmdecknx KoH(y30poB (pucyHok JI.2) cymmapHsii ko3dduimeHT co-
NPOTHUBIICHUS] UMEET MUHUMYM TIPU 3HAYEHUSX IEHTPAIBHOTO yTrjla PAcUIUpEHUs B
npenenax 0 °< o < 40 °, mo3TOMy IIpH MOHTa)XXe MPeoOpa3oBaTessl PEKOMEHIyETCsI
OCYIIECTBIISITh TIEPEXO/bI OT OOJIBILIEr0 CEYEHHs TPYObl K MEHBIIIEMY, COOJIIO/Iast 3TO

YCIIOBHE.

________ — _._._ﬁ& )

Dy

Pucynok /1.2

Koaddumment mectHoro conpoTuBieHus KOH(Y30pa omnpenensercs mo (op-
MyJIe:
Exonp = (-0,0125-n* + 0,0224-n° - 0,00723-n* + 0,00444-n — 0,00745)x
x (o - 210 - 10-a0), (J1.4)
rae n = F,/F,- oTHoIIeH e mTolaiel y3Koro v MIMPOKOro ceueHni KoHDy30pa;

OL - LIEHTPAJTLHBIN YTOJ1 PaCILIMPEHUs], BRIPAKEHHBIN B pajiiaHax.
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Ha pucynke /1.3 npuBenieHa 3aBUCUMOCTB Eyong, OT OL IIPH PA3JIMYHBIX 3HAYCHUAX N

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

é;Koml)
0.06

0.256

0.05
/
0.32
0.04

0.03 i /’\0.64

0.02 1 | A 0.49
Z —
— |

0.01 —]
% = /io.s o
—T | |

0 5 10 15 20 25 30 35 40

\
e

\

\

Pucynok /1.3 - 3aBUCUMOCTB &g OT LIEHTPAILHOTO YITIA PACIIUPEHUS O

KoadurmmenT conpoTuBIeHNsT TPEHHUS CY>KAFOIIErocsl yJacTka KOHUIECKOrO KOH-
dy3opa:
Erp = A-(1-n7)/[8-sin(av/2)], (J1.5)
r7ie A - TMHEHHBIN KOAPDUITUEHT COMPOTUBIICHUS TPEHHUS.
JIiist HeC)KMMaeMOM JKUJIKOCTH A 3aBUCUT OT CTEIEHHU IIEPOXOBATOCTH CTe-
HOK TpyOompoBoa u 6e3pazmepHoro uncia (kpurepusi) PeliHonbca, BeIpakaro-
IIIETO COOTHOIICHHUE CHJT MHEPIIUY U CHJT BSI3KOCTH (BHYTPEHHETO TPEHHSI) B TTOTO-
K€ KUJIKOCTHU:
Re =w-D,/v, (1.6)
IJI€ V - KHHEMATHIeCKas! BI3KOCTh JKIAKOCTH, M>/C (3HAUCHMS BS3KOCTH B 3aBHCHMO-
CTH OT pealbHbIX MapaMeTPOB KOHTPOIUPYEMOH >KUIKOCTH MOXKHO OIPEICTUTH I10
TabiuiaM crpaBouHuka "Terodusndyeckue cBoicTBa Boabl U BojgHoro mapa" C.JI.
PuBkuH, A.A. Anekcanapos, M., “Oneprus’, 1980 r);

D,, - nmamerp TpybonpoBoaa.
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CKOpOCTh ABWKEHHUST W JKHIKOCTH B TPYOOIIPOBOJIE 3aBHCHT OT PEATbHOTO

3HayeHus pacxoaa Q u 1uamerpa TpyOoIrpoBoaa.

3
Q,m'/u
4
10 ;
T1y300
——
\ s
e 250\ P’
& T =
\ \ P
J1y200 ‘\ —— 7 g
) \ "
10 Jiy150 \ ] ,/’:/// =
== ,E' — —
e —
N~ = r P -
/%/ A //'/ >
10 N 1 T | LT
Jly100 = — i~ = — = =
— <
» 4
N~ L1 LA > Hy3 \ Y
- w, M/c
0,1 ’
0,01 0,1 1 10

Pucynok /1.4 - I'pacduk 3aBUCHUMOCTH pacxoa *KHUJIKOCTH OT CKOPOCTH TIOTOKa

Ha pucynke /[.4 noka3aHo COOTHOILIEHHE CKOPOCTH MOTOKA KHMJIKOCTU M pac-
xoza i mpeodpazoparenert Merpan-30011P.

PesxxuMbl IBUKEHUS KUIKOCTEH, KOHTPOJIUpYEMbIE IpeoOpazoBaTeneM, sB-
JSFOTCSL TypOyJIEeHTHBIMU. JIJ11 TaKUX PEXUMOB JIMHEHHBIA KOA(POUIMEHT COMpO-
TUBJIEHUSI A TpyOONpPOBOJOB KPYTJIOrO CEYEHUS! C TUAPABIMYECKH (TEXHUYECKH)
[JIAJKUMU CTEHKaMH Bbruucisiercs o popmyiie OunoHeHKO-ANbTIIYJIS:

L =(1,81gRe — 1,64)> (J1.7)
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Ha pucynke /1.5 npuBeneHa 3aBUCUMOCTb A OT Re.

A
0.04
\\
0.03 <
0.02 ~
\
0.01 T~ L
0 Re
10° 10* 10° 10° 10’
Pucynox /1.5

Takum 00pa3om, 3Has peanbHbIC 3HAYEHUS IUaMeTpa TpyOompoBona, IieH-
TPaJIBHOTO YTJIa PACIIMPEHUs, CKOPOCTH MOTOKA C UCTIOIB30BAHUEM JTHATPaMM, TPH-
Be/ICHHBIX Ha pucyHKax /1.3 — JI.5, MOXHO ompenenuTh MOTepH JAaBJeHUs Ha KOHDY-
3ope AP, o dhopmyie J1.2.

J1.2.3 Pacuet noteps Harnopa Ha quddyzope AP,

Dy

— 7 L4 s

Pucynok /1.6
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[TpumMeHsist yCIIOBHBIA METOJT pa3ziefieHHs] CYMMapHBIX MOTeph Ha auddys3ope

Ecym, AMEEM:

Ceyn = S T Sapy (.8
e Euggp - KOOQOHUIMEHT MECTHOTO CONIPOTHBIICHHA HA (D (Dy30pe;
&1p - KOOQOUIMEHT CONPOTUBIIEHHUS TPEHUS.
Koaddument &;, onpeznensercs Takke, Kak | 111 KoHPy3opa 1o dpopmyie (1.5).
Jnst konmueckux quddy3opoB ¢ yrimamu pacimpenus B npeaenax 0°< o < 40°
u O0onpimx uncenl Re (TypOyneHTHBIM pekuM TedeHHs) KOAPHHUIIMEHT MECTHOTO
COINIPOTUBIEHHUS gy MOKET OBITH BEIYMCIIEH 110 (pOpMyJIE:
Epy = 3,2:[tg(a/2)] (1), (11.9)
rie n; = F,/F(- oTHOIIIeHrE TUTOIIA ISk IIIMPOKOTO U Y3KOTro ceueHuid muddysopa.
[To HalineHHBIM 3HAYEHUSIM Cp, U g OIPEHENAIOTCS CyMMapHbIE MOTEpU
naBieHus Ha auddys3ope.

Ha pucynke /1.7 npuBeneHa 3aBUCUMOCTD Epaey OT OL IPH PA3JIMYHBIX 3HAYCHUAX

n; (mns 3navenuii ny = 1,25; 1,562; 2; 2,5; 3,125 u 3,906).

Eﬂl/l@q)
0,5
3,906
L
0.4
N 3,12 /
0.3
2,5 />/
0,2
2,0 )/ %
0.1 /; 4/ 1,25 .
’ o e
=1 oL, Tpaj
0 10 20 30 40

Pucynok /1.7 — 3aBUCUMOCTD &pyey OT yIIIA OL



J1.2.4 Onpenenenuie THAPABINYECKUX TOTEPh HA peoOpas3oBarene AP

[Torepu AP , oOycrioBiieHHBIE BPE3KO MPOTOYHOM YacTH MpeoOpa3oBaTelis B
TpyOOITPOBO/, ONPEEISAIOTCS 10 HIKENPUBEACHHBIM (hopMyiam:

-4,8:10”- (0/Q;)*, MIla - wrst peoGpasosareneit Ty 25 - Ty 100 v

-3.2:10° - (0/0,)*, MI1a - s peoGpasosareneii Iy 150 - [y 300 mm.

Ha pucynke /1.8 npuBenena 3aBucuMoctb AP OT pacxona KUAKOCTH B TPyOO-
IPOBOJIE AJIS KAXKAOTO TUIIOpa3Mepa Mpeodpa3oBaTeis.

J1.3 Tloncrapisst HaiiicHHBIE 3HAYEHUS BCeX ciaraeMbix B Gpopmyny (/.1), mo-
Jy4aeM CyMMapHbI€ JIOMOJHUTENbHbBIE MOTEPU Hamopa B TpyOOmpoBojE, 00yCIOB-
JICHHbIE YCTaHOBKOUM mpeoOpaszoparenst Merpan-300ITP. Dtu motepu cBoasTcs Kk M-
HUMYMY, €CJIM ONITUMHU3UPOBAH TUNopazmep npeodpazoBareis (Q < Qyoy), a MPOEKT HA YyC-
TAaHOBKY Ipeo0pa3oBaTelisi U MOHTaXHbIE paOOTHI MIPOBEIEHBI C COOMIOIEHUEM PEKO-
MeH/IaIui 10 MOHTaXy. [Ipy BBIMOTHEHUN 3TUX YCIOBUN CyMMapHbBIE MOTEPH (axe
NpY NPEBBILIEHUH AUaMeTpa TpyOorpoBoaa Haa Jly npeoOpa3oBatens B Ba U Oojee
pa3), Kak mpasmio, He mpesbimaror 0,015 MIIa (0,15 kre/cM®), 9TO HOATBEPIKACHO
NPEANPUATHEM-Pa3padOTYMKOM B XOJ/I€ IKCIEPUMEHTAIBHBIX PadOT MpU OTpabOTKe

npeoOpa3oBares, a TAKXKE MPAKTHYECKUMU PE3YJIbTaTaMU 3KCILTYyaTUPYIOIIMX Opra-

HU3AIAH.
AP, MIIa
0.1 , : ) , -
Ty32 ; o 7 !/,
1 0-2 / / . // - ,/ d
ny25 — 7~ : 7 /// //
) / Tly300
1 0-3 \/ / /| / / / 1l Q[y 100 ¥
Tly80 S/ /) § P
. 4 ! / // Hy150
10_ 7 = : 7 7 = a 7 /l/ ,é&;
H 50 // / // // /,(
Y /AN AT AL/ ¥250
107 A/ /1A y200
5 '//,/ > 7 /,/' ///
10° /
3 4 3
0,01 0,1 1 10 10 10 100 QM4
Pucynoxk /1.8
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MHNPUJIOKEHUE E
(O06s13aTEIBLHOE)

I'aGapuTHbIEe U yCTAHOBOYHBbIE pa3Mepbl Ipeodpa3oBaTeJisi

A S
(&%
] METPAH
: @LHW
=) |
_rIED - -
C C
T

N
©)]

Pazmeps! npuBenenst B Tabmuiie E.1 u E.2

Pucynox E.1 — I'aGaputHbie U yCTaHOBOYHBIE Pa3Mephl MPEOOpazOBaTENs

ucnosHenus B tunopasmepos 1y 150, Ay 200 mm
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Pa3meps! npuBenenst B Tabmuie E.1 u E.2

Pucynok E.2 — ['aGaputHble U ycTaHOBOYHBIE pa3Mephl MpeoOpa3oBaTes
ucnoiHenus A tunopasmepos [y 25, y 32, 1y 50, [y 80, dy 100 mm
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Pazmeps! npuBenenst B Tadbnuie E.1 u E.2

Pucynok E.3 — ['aGaputHble U yCTaHOBOYHBIE pa3Mephbl MpeoOpazoBaTEsI
ucnosiHenus L tuniopasmepos [y 25, [y 32, [y 50, dy 80, dy 100 mm
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Pa3smeps! npuseaens B Tabauie E.1 u E.2

Pucynok E.4 — I"'abapuTHbie 1 YCTaHOBOUYHBIE pa3Mephl peoOpazoBaTeeit
tunopazmepoB Jy 250 u Iy 300 mm
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Ta6mmma E. 1
Pa3zmepbl B MULIMMETpax

Bun ucnoiHeHust D, B, H, Macca, K,
peoOpa3oBaTes Hy He Oorree He OoJtee He OoJree He Oorree
25 68 68 290 2,8
32 78 65 290 3,0
A, L 50 92 70 300 33
80 123 105 330 6,0
100 139 120 355 8,5
B 150 173 112 425 10,8
200 213 127 495 17,0
250 329 200 685 28,0
300 384 200 725 33,0

[Tpumeuanne — Macca nmpeoOpa3oBareneii ykazaHa 6€3 KOMIIIEKTa MOHTaKHbBIX
yacrerd (KMY)

Tabnwua E.2
Pa3mepsl B MIILTMMETPAx
Oo6o3nauenne | HomunansHoe | IlpenensHoe
[Tpumeuanue
pa3mepa 3HAYECHHE OTKJIOHEHUE
106 [IpeoGpazoBarens 6e3 onuit
C 161 [IpeobpazoBarenb UMEET Bce
ommu, HO 0e3 JKKU
179 [IpeobpazoBarens ¢ JKKU
100 Hpeo6pa30BannL 0e3 orui,
v AIIEKTPUYECKUH pazbeM «C»
110 [IpeoOpazoBarens 0e3 oniuii,
L IEKTpUYECKUH pasbeM «1IPy»
130 [IpeoGpazoBarens ¢ ONIUSMH,
ANEKTPUUECKUH pazbeM «Cy
140 [IpeobpazoBareb ¢ ONMUIUSAMH,
AIEKTpUUECKU pazbem «I1IPy
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A —BapuanTt 111 KMY KO, K4 A — Bapuant s KMU K1

NN

%
A
|
//
|
i
i
|
|
i
|
|

541 . .-— LyCT

Bce pasmepsl 1 3HaueHue n npuBeaeHsl B Tadnuue E.3

Pucynok E.5 — YcraHoBouHbIE pa3Mepsl IpeoOpa3oBartesisi UCHIOTHEHUM A 1 L
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Bce pasmepsl 1 3HaueHue n npuBeieHbl B Tadimie E.3
Pucynok E.6 - YcranoBouHble pa3mepbl IpeoOpaszoBaresieil ucroiaHeHus B

tunopazmepos y 150, 200 mm.

e—t m;

==~ 1l HH--1- 4.(_

D, B

Bce pazmepsl 1 3HaueHue n npuBeieHbl B Tadimie E.3

Pucynok E.7 - YcranoBouHble pazmepsl mpeodpazoparens y250, 300 mm
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Tabmuma E.3

HCH(E]I;I{iHH}I Hy’ B, Dy, LyCT’ H, L, d, n,
npeobpassarens | MM MM MM MM MM MM MM IIIT.
75 115 85 62/86 310 _ 14 43

32 135 100 59/83 325 _ 18 43

AL 50 | 1607144 | 125110 | 64/88 | 343/335 _ 18 43
80 | 195178 | 160/145 | 99/125 | 375364 _ 18 8/4

100 | 215192 | 180/160 | 114/144 | 405/386 _ 18 8

150 244 210 222 465 278 18 8

B 200 334 295 283 560 343 2 12
250 405 355 210 725 _ 24 12

300 460 410 210 765 _ 24 12

Ipumeuanue —Buncimurene npodu mis ucnomHeHnid A u L ykaszans! pasmeps! 1t KMU K4,

B 3HameHartese — mit KMY K1.
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MPUJIOKEHHUE K
(O06s3arenbHOE)

MonTax npeodpa3oBareJis

21,

51, o1

I

Pucynoxk XK.1 — Ilpumep THIIOBO#I yCTaHOBKM MpeoOpa3oBaTeis

51, ' 2]1y

Pucynok XK. 2 — MonTax npeobpa3zoBaresisi Ha TpyOOIpoBoie OOIBIIETO
JaMeTpa
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SH, ' 21,
CTpyeBblIpsIMUTEb % B

/b1

—— ] __ ] . _.E_._!i_.__._@_._._..ii_.__ ....... I

| | I—

Pucynok K.3 - VYcranoBka npeoOpa3oBaresisi Ha TPyOOIPOBO], MEHbIIIETO

JaMeTpa

Pucynok XK.4 - YcranoBka npeoOpa3zoBatesis ¢ orBogamu 90 °©
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CTpyeBbINPSIMHTED

Pucynoxk .5 - YcranoBka npeoOpazoBatens ¢ AByMs oTBogamu 90 © B of-

HOU TUIOCKOCTH

SOy

= =

:
i
r
|
l

i .

CTpyeBbIpSHTEND

Pucynok X.6 - YcranoBka mpeoOpaszoBarenst ¢ AByMsi orBojamu 90°B pas-

JIMYHBIX IINTOCKOCTAX
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SHy : 2/1,
CrpyeBbINpsSIMUTEIb |

_»ZX_: _'.é z?_qzz VAN

Pucynok .7 - YcraHoBka npeoOpazoBaTesisi ¢ IByMsl JpOCCETbHBIMU KIlama-

HaMH

Pucynok XK.8 - YcranoBka rpeoOpazoBaresisi oJ| yriioM
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INPUJIOKEHUE U
(CnpaBouHoe)

KoHcTpykums cTpyeBbIIPIMHUTEIIS

CrpyeBbIPSIMUTENTL B COOTBETCTBUM ¢ pucyHKOM WM.l wm3roraBnmBaercss u3
TpyOok ¢ BHyTpeHHUM auameTpoM d < 0,2Drp (Drp — BHYTpeHHUIT auameTp TpyoOo-
MIPOBOJIA), PACIIOJIOKEHHBIX MAPAIIICTLHO OCH TPYOOIIPOBOAA W 3ANOJTHSIONINX BCE
ero ceueHue. Yucno TpyOOK JOKHO ObITh He MeHee 19, a JuinHa CTpyeBbIIPIMUTEIS
3aBHCHUT OT THIa MECTHOTO compoTuBiieHus U cocTaBiser L = (2...3) Drp. Tonmunaa
cTeHoK TpyOok f momxHa ObITh He MeHee 0,025 Drp. CTpyeBBIIPAMUTENN yCTaHABIIHU-

BarOTCs Ha paccTossHuH (1...2) Dy, 0T OCIeHEr0 MECTHOTO CONPOTHBIICHHMS.

o
Y | |
e — A — o)
/7 fan /N
Q i Y — i NN
R (- |-
T = B
| _ : i\\ ’\\' _ _
NN
[

Pucynok 1.1 — KoHCTpyKLIKs CTpYyEBBIIPAMUTENS
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MNPUJIOKEHHUE K
(O0s13aTesILHOE)

BcraBka TexHoJI0ruuecKas

72227/

D,

D,

L

Pucynok K. 1 - TexHosorudeckasi BCTaBKa

Tabmuua K.1 — Pasmeps! Texnonornyeckoit Bcrasku Jy25, /Iy32, 1y50, Ay80, Ay100, Ay 150,
Hy200, dy250, 1y300 mm

Pa3mMepbl B MIITUMETpax

Bu ucnonHeHUS Ty L D, D,
peoOpa3zoBaTest
25 68 49 33
32 65 50 39
AL 50 70 70 58
80 105 100 91
100 120 120 109
150 112 159 141
B 200 127 203 185
250 200 329 257
i 300 200 384 309

[Mpumeyanne — HeykazaHHbIe npeenbHbIe OTKIOHEeHUs pa3MepoB o H14, h14.
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NMPUIOKEHUE J1
(O0s13aTesILHOE)

CxeMbl coefnHeHMH Tpeodpa3oBaTeJisi ¢ BTOPHYHBIMYA pUOOpaMu

Konodka XP1 Y 7
UEMb | Konm. EES
U 0 Y] 1 -
+J I +U 7 + a
KT 3 KT 3
L L
Fin Test+ Fin 5
TEST | Test- TEST |6 /
3- 1 7
K+ 2 8
3- 9 -
Ke 110 . Bl

Mempax-300[1P

1 - MICTOYHMK NIUTAHUSA

2 — BTOPHYHBIN PUOOP (TETUIOBBIYMCIUTENb, CYETINK-PACXOIOMED | T.I1.)
XP1 - punka tima 2PMI 226101111 E1B

XS1 —pozerka Tuna 2PM22KITH10I'1B1

HpI/IMC‘laHHe — HpI/I HCIIOJIHCHHUH npeo6pa3013aTeJm C CAJIbBHMKOBBIM BBOJIOM MPOBOAA MPUCOCANHATH K KOJIOAKE

Pucynok JI.1 - Cxema noakimoueHus npeoodpazoBarernst Merpan-300I1P ¢ BbIXOAHBIM cHT-
HAJIOM THIA ‘‘3aMKHYTO/pa30MKHYTO” (OmTomapa) K BTOPUYHOMY TPHOOPY C aBTOHOMHBIM HCTOUY-

HUKOM IIMTaHUA
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7
Konadka XP1 XS1
M| Korm e > ‘ a8
U 0 U 1 - U— "
+U i +U 2 .
KT 3 KT 3 U 2
L L
Fin Test+ Fin 5 /
TEST | Test— TEST |6
3 1 7
K+ 2 8
3- 9 H-Ul
Ke 110 H+ Ul

Mempanx-3000P

1 — BCTpOCHHBII UCTOYHHK MUTAHUA

2 — BTOPUYHBIN IPHOOP (TETUIOBBIUKMCIIUTEND, CHETYHK-PACXOIOMED H T.I1.)
XP1 - Bunka tuna 2PMI'22B101I1E1b

XS1 — pozerka Trma 2PM22KITHI0T'1B1

[Tpumeuanne — [Tpn ncnonHeHNH IPeoOpa3oBaTeNs ¢ CATbHUKOBBIM BBOJIOM ITPOBOIA MIPUCOSIHHSITH K KOJIOJIKE

Pucynok JI.2 - Cxema noaxmouenus npeodpaszosarens Merpan-300I1P ¢ BEIXOAHBIM CHUTHA-
JIOM THIA ‘‘3aMKHYTO/pa3oMKHYTO” (OmTormapa) K BTOPUYHOMY NPHOOPY C BCTPOSHHBIM HMCTOYHH-

KOM IINTaHUA
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Konodka XP1 XS1 7
UEMb | Konm. UEMb | >—
-U 0 —  -U 1 -
U0 —— U2 ., A
KT 3 — KT 3
(A — L
Fin |Test+ —  Fin 5
TEST |Test- —— TEST 6
3- 1 7
K+ 2 8
3- 9
K+ 10
XS1* XP1*
UEMb |«
LB5_A 1
L85 B 2
L85 ( | 3 2
L
5 -
Loop- 6
7 E BN
Loop+ 8 "
19 |
10
Mempax-300r1P

1 - HICTOYHUK IUTAHMS

2 - TETUTOBBIYHCITUTEIH UITH CUETUYHK- PacX0OIoMep

XP1 - Bunka tuna 2PMI22B510111E1B

XSI1 - pozerka Tuna 2PM22KITHI0I'1B1

XP1* - puika tuna 2PM22KITH10I11B1

XS1* - pozerka Tima 2PM22610I'1B1

[Ipumeyanne — [pu ucnonHeHN: MPe0OPa30BATENS C CATFHUKOBBIM BBOJIOM IIPOBO/IA MIPUCOCIHHSITE K KOJOJIKE.

Pucynok JI.3 - Cxema noaxitoueHus mpeodpazosarenst Metpan-30011P ¢ TokoBsiM

BBIXOJTHBIM CUTHAJIOM K BTOPUYHOMY HpHOOPY
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Konadka XP1 XS1
LEMb | Konm. UEMb  [>—
-U 0 -U 1 -
+U il +U 2 + hn
KT 3 KT 3
L L
Fin | Test+ Fin 5
TEST | Test- TEST 6
3- 1 7
K+ 2 8
3- 9
K+ 10
Z
XS1* XP1*
UEMb | —<
L85_A 1 -
L858 | 2 . Bl
485_( 3
L
5
Loop- 6
7
Loop+ 8
9
10

Mempax-300r1P

1 - KICTOYHMK NUTAHUSA

2 — BTOPHYHBIHN MPUOOP (TEIDIOBBIYNCIIATENb, CYETIHK- PACXOIOMEp H T.II.)

XP1 - Bwika tura 2PMI22610111E1B

XSI1 - pozerka Tuma 2PM22KITH10I'1B1

XP1* - Bwika tuma 2PM22KITH10111B1

XS1* - pozerka Trma 2PM22B610I'1B1

[Mpumeuanue — [Tpu ucnonHeHnu npeodpa3oBaTess ¢ CaTbHUKOBBIM BBOJOM ITPOBO/IA IPUCOESIMHATE K KOJIOJIKE.

Pucynok J1.4 - Cxema noaxiroueHus npeodpazosatens Metpan-300I1P ¢ undpoBbM BbI-

X0HBIM curHasioM RS-485 k BropuyHoMy nipudbopy
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Konodka XP1 XS1 7
LEMb | KoHm. UEMb [ >—
-U 0 — U 1 -
+U 0 +U 2 + i
KT 3 KT 3
L L
Fin | Test+ Fin 5
TEST | Test- TEST 6
3- 1 J
K+ 2 8
3- 9
K+ 10
XS1* | Xp1* MK
UEMb | <
Zgg_é ; hart  HART= use/ o/
L85 C | 3 | Mogem cor o
L
5 .
Loop- % ERJ B[
Loop+ 8 "
9
10 2
Mempax-30071P

1 - HICTOYHUK MUTAHUS

2 — BTOPHYHBIA TIPHOOP (TETUTOBBIYMCIIUTEb, CIETIHK- PACXOJOMED H T.I1.)

XP1 - Buika Tuma 2PMI22B1011I1E1B

XSI1 - pozerka Tuna 2PM22KITH10I'1B1

XP1* - Bunka Trma 2PM22KITH1011B1

XS1* - poserka tuna 2PM22B10I'1B1

[pumewanne — [1py McnoMHEHNH IPE0Opa30BaTENSI C CATEHIKOBBIM BBOIOM IIPOBOJIA TIPHCOCANHATE K KOJIOJIKE.

Pucynok JI.5 - Cxema nozxmoueHus: npeodpaszosarenss Metpan-300I1P ¢ mudpoBsM BbI-
XOJIHBIM CUTHAJIOM K BTOPUYHOMY IPUOOPY MPU HACTPOMKE WM YTCHUH MapaMeTpOB MPU MOMOIIN

IIK 1 HART-Mopgema
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Konodka XP1 XS1 7
UEMb | KoHm. UEMb | >—
U 0 -U 1 ],
I U2 ’ "
KT | 3 K13
L L
Fin | Test+ Fin 5
TEST | Test- TEST 6
> | 1 !
Ke | 2 —L 8
[ESS:
K+ 10
XS XP1*
UMb | —=<
Zgg_é ; KaMMUHUKamop
R —  Mempa+-650
L
) _
Lloop- | 6
: E BIl
Loop+ | 8 *
9
10 z
Mempax-300(1P

1 - MICTOYHMK MTUTAHHMS

2 — BTOPHYHBIN MPUOOP (TEIUIOBBIYUCIIATEIh, CYCTIHK- PACXOIOMED H T.IL.)

XP1 - Bunka tuna 2PMI22B10111E1b

XS1 - pozerka tuma 2PM22KTTHI0T'1B1

XP1* - puka tuna 2PM22KITH10I111B1

XS1* - pozerka Tuma 2PM22610I'1B1

INpumeuanue — [Tpy MCTIOTHEHUH TPEOOPA30BATENS C CATTbHUKOBBIM BBOJIOM ITPOBOJIA MPUCOSANHSTH K KOJOJIKE

Pucynok JI.6 - Cxema monkmodenus npeodpaszosatenss Merpan-300IIP ¢ mudpoBbM BbI-
XOIHBIM CUTHAJIOM KO BTOPUYHOMY MPHOOPY MPY HACTPOMKE WIIM YTEHUH MTApaMeTPOB MPH MTOMOIIN

KOMMYyHHKaTopa MerpaHn-650
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XP1 ‘ XS1 Xs1

LEMb —< | UMb
-U 1
2

-U

T mn un 3

>
1
2 2
s+ J_X’Pr XP1* Xs1*
UEb =< A l% LEMb
1
L

LS A 1] 485_A

2 | 4858
3 | 485C

485 C

Mempax-30071P

Mempar-300P = C (onuuoHansHol 4

L85B |2
‘3

A
F oAcTEMA
T8 yPaB/EHMS
C

XP1 XS1
UEMb  [»>—
1

-U
U

un

XS1* XP1*

UMb [—<
L85 A |1

L858 |2
485C |3

Mempax-30071P

1 - UICTOYHMK NUTAHUA

XP1 - Bunka Tuna 2PMI'22B1011E1b

XS1 - pozerka trma 2PM22KTTHI0T'1B1

XP1* - Buyka tuma 2PM22KITH10111B1

XS1* - pozerxa tuma 2PM22510I'1B1

Rc — cornacyrommii pe3ucTop ¢ conpoTUBIEHUEM, COBIA/JAIOIINM C BOJTHOBBIM CONPOTHUBIICHIEM IPUMEHAEMOTO0 Kabers
IIpumeuanus

1. Pexomenayemblii Kabenb JUIs JIMHUM CBSI3U THIIA “BUTAas 1apa’ ¢ BOJIHOBBIM conpoTuBiieHHeM 120 Om.

2. Cornacyroliye pe3ucTopsl MOAKIIOYAI0TCA K JIMHUH CBSI3U B HanboJiee ylaJleHHbIX TouKax. JlolmyckaeTcss COBMeCTHas
MIPOKJIA/IKa B OTHOM KaOeJIe MPpoBOIOB IeNel MUTaHMsl JaT9iKa 1 JIMHUK CBS3H. B 3TOM citydae pexoMeHIyeTcst SKpaHUpPOBaH-
HBIA Kabesb ¢ M30JIMpYromIeil 00004KOl. 3a3eMiIeHHe dKpaHa MPOU3BOJUTH B OAHOW M3 JBYX HanOojee yJaIeHHBIX TOYEK
kaberst (HarprMep, IyTeM COSIMHEHNUSI SKpaHa ¢ KOPITyCoM AaTdnka). JlommycKkaeTcst InTaHne HECKOJIBbKUX JaTYUKOB OT OJTHOTO
0JI0Ka IUTaHWA.

3. Ilpu ucrionHeHNM IPe0OPa30BaTeNst C CATBHUKOBBIM BBOZOM IIPOBO/IA TPHCOEINHATH K KOJOJKE.

Pucynok JI.7 - Cxema MOIKIIOYEHHsI HECKOJBKHX mpeodpazoBareneii Merpan-300I1P ¢

IU(POBBIM BBIXOJIHBIM CUTHAIOM RS-485.
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Konodka XP1 XS1 7
LEMb | KoHm. UEMb | >—
-U 0 -U 1 - M
"'U ﬂ +U 2 +
KT 3 KT 3
L L
Fin | Test+ Fin 5
TEST | Test- TEST 6
3- 1 i
K+ 2 8
J- 9
K+ 10
e
XS1* XP1* K
UEMb  |>—
L85 A 1 A" Mpeodpasobamens
L85B |2 5 Rs-asUse |UB USB
485_C 3 T
L
5
Loop- 6
g
Loop+ 8
9
10
Mempax-300r1P

1 - HICTOYHUK IUTAHMS

2 — TIepCOHAIBHBIA KOMIBIOTED

XP1 - Bunka tuna 2PMI22B510111E1B

XSI1 - pozerka Tuna 2PM22KITHI0TI'1B1

XP1* - puka tuna 2PM22KITH10I11B1

XS1* - poserka tuna 2PM22510I'1B1

IMpumeuanue — [Ipu MCHONTHEHIH PEOOPA30BATENIS C CATLHUKOBBIM BBOJIOM ITPOBOJIA MIPHUCOCANHSTH K KOJIOJKE

Pucynok JI.8 - Cxema noaxmouenus: npeoodpaszosarenst Merpan-300IIP ¢ nudpoBbM BbI-

X0JHBIM curHasioM ModBus k mepcoHaIbHOMY KOMITBIOTEPY
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INPUJIOKEHUE M
(CnpaBouHoe)

Cxema YCTaHOBKH HpI/ICHOCOﬁJIeHI/IH AJIA J€EMOHTAa?Ka npeoﬁpasoBaTenﬂ

N7V A\
\

RN

DN | J

i A

1 - 6ot

2 - ¢manery
3 - mraiiba
4 - raiika

S - ynop

Pucynok M.1
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puinoxenue H
(Ob6s3aTenbHOE)

CxeMbl YCTAaHOBKH Te€J1a 00TeKaHus

Ny

1 - xoprmyc
2 - TeJI0 OOTEKaHUSA

3 - ko110 pe3nHoBoe 007-010-19-2 T'OCT 9833

[Ipumeuanue - bonTel kperieHUs Teaa OOTEKaHUs HE TTOKa3aHbI.

Pucynok H.1 - Cxema ycTaHOBKM Tenia OOTEKaHHs [TpeoOpa3zoBaTess UCIIOIHEHUS

A tunopasmepa [y 25 mm
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]
1
Koabuo PE€3UHOBOE )
i
]

[Ipumeuanus
1. BouTel kperieHus Tea 00TeKaHUs He TOKa3aHBbl.

2. KonbLo pe3uHoBoe ykazaHo B Tabnvue H.1.

Pucynok H.2 - CxemMa ycTaHOBKM Tela OOTE€KaHHs B MPOTOYHOM YaCTH
npeoOpaszoBaresneil ucrnonmHenus A tunopasmepoB Jly 32, Hy 50, Hy 80,
Iy 100 MM

Tabawuma H.1
Hcnonsenue pe3sHHOBOIO
My, Mm koubiia no FOCT 9833
32 Kombro 007-010-19-2
50 Kompmo 011-015-25-2
80 Kombro 017-020-19-2
100 Kombro 019-025-36-2
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— Komyo pesuHoboe

[Ipumeuanus
1. Komnbuo pesunosoe 007-010-19-2 TTOCT 9833 mia Tunopazmepa [y 25.
2. Komb1io pe3unoBoe 15t Tunopasmeposn [y 32, [y 50, dy 80, dy 100

yka3aHo B Tabmuue H.1.

Pucynox H.3 - Cxema ycraHOBKM Tella OOTEKaHUS B MPOTOYHOM YACTH
npeoOpazoBarenerd ucnonHenus L tumopasmepos [y 25, dy 32, [y 50, Ay 80,
Iy 100 MM
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MPOKJIAIKA

2724

222

I[IpuMmeuanue - bontel KperuieHus Tena 0OTEKaHUs! HE TOKa3aHbl.

Pucynok H.4 - Cxema ycTaHOBKM Tejla OOT€KaHHsSI B MPOTOYHOM YACTH

npeoOpa3zoBareneii ucnonnenus: B tunopasmepos Jly 150, /Iy 200 mm
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Koabuo pe3nHOBOEC

065-070-25-2 TOCT 9833

Pucynok H.5 - Cxema ycTaHOBKH Tena 00TE€KaHUsI B IPOTOYHOM YacTu mpeodpa-

3oBaresier Tunopasmepon Jly 250, dy 300 mm
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INPUJIOKEHUE I1
(O06s13aTesILHOE)

CxeMbl coeIMHEHNI U MOJKIIOYEeHNi peodpa3oBaTteiis NIPU NOBEPKe

Konogka XP1 | Xs1
LIEMb |[KoHT. LUEMb [—>— i
T |0 R T
+U ﬂ. +U 2 ® + b5-48
KT 3 KT 3 J_
4 4 =
Fin [Test+ Fin 5 +
TEST |Test TEST[ 6 |+ reneparop
o- 1 7 RH(n) *— -
K+ 2 —L 8 J_
L 5 9 =
K+ 10 +
R1 R2 ”aﬂg’?grep

1

MeTpaH-300[1P

1

XP1 - Bunka tumna 2PMI226510111E1B;

XS1 - pozerka Tuna 2PM22KITHIOI'IB1;

RH(1) — conpoTuBienne HaArpy3Ku Jjisi UMITYJILCHOTO BBIXOJTHOTO CUTHAJIA;
R1 —pesucrop (82,0 +4,1) kxOm 0,125 Br;

R2 —pesuctop (15,00 = 0,75) kxOm 0,125 Br.

IIpumevanns

1 ITpu ncnonHeHUM MpeoOPa30BaTEIIs C CATbHUKOBBIM BBOJIOM MPOBOJIA MTPH-
COEIIMHSTDH K KOJIOJIKE.

2 B kauecTBe CONPOTUBIICHUS HArpy3KH JOITyCKAETCs UCHOIb30BATh Mara3uH
conpotusiieHnid P4831.

Pucynok I1.1 - Cxema noakitoueHust mpeodpazoBaTesisi Mpu ONpeIeTIeHUH a-

PaMCTPOB UMITYJIbCHOT'O CHUI'HAJI4, ITOT'PCITHOCTH U3MCPCHUA o0BeMa 110 HUMITYJIbCHO-

My CHTHAILy
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Konogka XP1 | XS1
LIEMb |KoHT. LEMb [—>— P1 LEMNb [—>—
U o) -U 1 I: -U 1 - WcTouHuk
+U il +U 2 +U 2 nuTaHus
KT 3 KT 3 3 L+ b5
4 4 4 J_
Fin |Test+ Fin 5 5 =
TEST |Test- TEST 6 — 6
o- 1 7 7
K+ 2 _L 8 8
L R 5
K+ 10 10
Mmurarop
MeTtpaHn-300MP pacxoa
i MeTpaH-550U1P

XP1 - Bunka 2PMI22B10II1E1b
XS1 — pozerka 2PM22KITHI10I'1 B1

[Tpumeuanue — [Ipu ncnonap3oBaHuM MpeoOPa30BaTENs C CATbHUKOBBIM BBO-
JIOM IPOBOJA MPUCOEAUHSATD K KOJIOJKE.

Pucynok I1.2 - Cxema nogxiroueHusi mpeodpazoBaTesisi Mpu ONpeeSICHUH T10-

T'pC€UIHOCTU U3MCPCHUA oO0beMa 1o HUMITYJIbCHOMY BBIXOJHOMY CHUTHaJy C MCIIOJIB30-

BaHMEM umuTaTopa pacxona Merpan-5501P
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Konogka XP1 | Xs1
LEMb [KoHr. LENb [—>>— R
T 1o T T 1] o
+U il +U 2 + b5-48
KT 3 KT 3 J_
4 4 =
Fin [Test+ Fin 5 +
TEST |Test- TEST[ 6 |4 reeperop
o- 1 ] 7 r -
K+ 2 —L 8 J_
L > 19 =
K+ 10
XS1 XP1
LUEMb | —<&—
485 A | 1
485 B | 2
485 C 3
4 -
5 BonbTmeTp
Loop- | 6 +
7 RH(T) J_
Loop+ 8 =
9
10
MeTpan-300l1P

1

XP1 - Busnka tuma 2PMI226510111E1B;
XS1 - pozerka tuna 2PM22KITH10I'1 B1;
XP1* - Bunika Tima 2PM22KITH101I1B1;
XS1* - pozerka Tuma 2PM22b10I'1B1;
RHu(T) — marazun conpotusienuii P4831.

[Ipumevanus

1 ITpu ucnonHeHun npeoOpa3oBaTelis C CaTbHUKOBBIM BBOJIOM MPOBOJIA MTPH-
COEJIMHSATH K KOJIOKE.

2 B kayecTBe CONPOTUBIICHUS HAIPy3KH JOIYCKAETCS UCIOIb30BaTh MEPY CO-
IIPOTUBJICHUI.

Pucynok I1.3 - Cxema nogkiroueHusi npeoOpazoBaTess MpH OINpe/IeleHnH Ma-
paMeTpoB TOKOBOI'O CUTHAJIA U MOTPELIHOCTU N3MEPEHUsI pacxoia 0 TOKOBOMY CHUT-
Halty
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Konoaka XP1 | XS1
LIEMb |KoHT. UEMb |—>— P1 LUEMNb [—>—
-U o -U T I: -U 1 - WcTouvHuK
+U a +U 2 +U 2 nuTaHus
KT 3 KT 3 3 L]+ esas
4 4 4 J_
Fin |Test+ Fin 5 5 =
TEST |Test- TEST 6 — 6
o- 1 7 7
K+ 2 _L 8 8
L > o 5
K+ 10 10
XS1* XP1* Wmurarop
LEMNb |—& pacxona
485 A 1 MeTpaH-5501P
485 B 2
485 C 3
4 -
5 BonbTmeTp
Loop- | 6 +
7 RH(T) 1
Loop+ 8 =
9
10
MeTpan-300I1P

1

XP1 - Bunka tumma 2PMI22B101I1E1B;
XS1 - pozerka tTuna 2PM22KITH10I'1 B1;
XP1* - punka Tama 2PM22KITH1011B1;
XS1* - pozerka Trima 2PM22B10I'1B1;

R ;- Marasun conporusnenuit P4831.

[Tpumeuanue — [pu ucnonp30BaHNM PEe0OPa30BATENS C CATBHUKOBBIM
BBOJIOM ITPOBOJIA IIPUCOEINHSATD K KOJIOZKE.

Pucynok 1.4 - Cxema nogxiroueHus: mpeodpazoBaTesisi Mpu ONpeesieHUH T10-
TPEIIHOCTH U3MEpPEeHHs 00bheMa M0 UMITYJIbCHOMY BBIXOJHOMY CHUTHATY C HCIIOJIb30-
BaHHEM umuTaTopa pacxona Merpan-5501P
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Konogka XP1 | Xs1
LEMb [KoHr. LEMb [—>— -
T 1o T T e
+U il +U 2 ® + bB5-48
KT 3 KT 3 J_
4 4 =
Fin |Test+ Fin 5 +
TEST |Test- TEST | 6 ul reneparop
- 1 7 RH(n) o -
K+ 2 _L 8 J_
L 5T s =
K+ 10 .
R1 R2 Hagorouep
XS1 | xP1 J-'
UEMb |—<&— MK
485 A | 1
485 B | 2
485 C | 3
4
5 HART-
Loop- | 6 Hart  mopem COMﬁiM:Li
7 RH(T)
Loop+ | 8 =
9
10
MeTpaH-300MNP

1

XP1 - Bunka tina 2PMI22B1011E1B;

XS1 - poserka Tuna 2PM22KITH10I'1B1;

XP1* - Bunka tuma 2PM22KITH10111B1;

XS1* - pozerka tuna 2PM22b10I'1B1;

RH(1) — conpoTrBiieHHE HATPY3KHU JIJIs1 UMITYJIbCHOTO BBIXOTHOTO CHTHAJIA,
RH(T) — conpoTuBieHre HArpy3Ky JIJIs1 TOKOBOTO BBIXOJIHOTO CHTHAJIA;

IIK — nepcoHanbHbIN KOMIIBIOTED;

R1 — pesucrop (82,0 £4,1) kOm 0,125 Br;

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

IIpumeuanus

1 IIpu ucromHeHnn mpeoOpa3oBaTessi ¢ CATbHUKOBBIM BBOJIOM ITPOBOJIA TIPUCOSIH-
HSITh K KOJIOJIKE.

2 Bmecto HART — mozieMa u nepcoHaibHOIO KOMIIbIOTEPA JTOMYCKAETCSl UCTIOIb30-
BaThb KOMMYHHUKATOP.

3 B xadecTBe CONMPOTUBIIEHUS HAIPY3KH JIOITYCKAETCS UCIOIb30BaTh Mara3uH COIpo-
TuBJieHU P4831.

Pucynok I1.5 - Cxema nojkimroueHus: mpeoOpazoBarelisi Py OMPEAETICHUN OrPer-
HOCTH M3MepeHus 1o 1udpoBomy curnaimy Ha 6aze HART - mpotoko:a
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MeTpaH-300IP

XP1 - Bunka tina 2PMI22B1011E1B;

1

XS1 - poserka tura 2PM22KITHI0T'1B1;
XP1* - puiika turma 2PM22KITH10111B1;

XS1* - pozerka Tuna 2PM22610I'1B1;

Konopaka XP1 | Xs1
L|,E|_|b KoHT. Ll,EI'Ib %>— - UCTOYHUK
-U (0] -U 1 nuTaHus
+U i} +U 2 + B5-48
KT | 3 KT | 3 1
4 4 -
Fin [Test+ Fin 5 +
TEST |Test TEST [ 6 | reepaTop
o- 1 7 RH(n) -
K+ | 2 8 1
o- 9 =
K+ 10 .
R1 R2 ”aﬂgfgj"ep
1
XS1 XP1
UEMb |—<&— Mooos
A+ eobpa-
:gg—g ; 5 3CF))BaTe€'Ib usSB
_ - USB/RS485
485 C | 3
4
5
Loop- 6
7
Loop+ 8
9
10

nK

"UsB"

.||—

RH(n) — conpoTuBieHne Harpy3Ku Uil UMITYJIbCHOTO BBIXOJHOI'O CUTHAJIA;

IIK — nepcoHaJIbHBIN KOMITBIOTED;

R1 —pesucrop (82,0 +4,1) xOm 0,125 Br;
R2 —pesuctop (15,00 = 0,75) kxOm 0,125 Br.

[Tpumeyanus
1 Tlpu ucrnonHeHUHU TMpeoOpa3oBarTessi ¢ CATBHUKOBBIM BBOJIOM IIPOBOJA MPH-
COEJIUHSATH K KOJIOJIKE.
2 B kadecTBe CONPOTUBIICHUS HATPY3KH JOITYCKAETCS UCTIOIb30BaTh Mara3uH
conpotubiieHuid P4831.

Pucynok I1.6 - Cxema moaxiroueHus: mpeodpazoBaTesisi Mpu ONpeeTICHIH T10-
TPEITHOCTH U3MEPEeHuUs TI0 I poBoMy curHairy Ha 6aze ModBus — mpotokomna
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XP1 - Bunka tuna 2PMI22B1011I1E1b;

1

Konogka XP1 | Xs1
LIEMb |KoHT. LUEMb |—>—
-U 0 -U 1 O
+U il +U 2
KT 3 KT 3 +
4 4 ©
Fin |Test+ Fin 5
TEST |Test- TEST 6
o- 1 7 €]
K+ 2 ——L 8 O
CH 9 K
K+ 10 O
XS1 XP1
LEMb | —<&—
485 A | 1
485 B | 2
485 C | 3
4 -
5 Sainis haly
RH
Loop- 6 Ij d/)
7 |
Loop+ 8 O-—o—-
9 Brok peructpaumm
10 pacxojoMepHO
MeTpaH-300[1P YCTaHOBKMU

XS1 - poserka Tuna 2PM22KITHI0I'1B1;

XP1* - Bunka tiima 2PM22KITH10II1B1;
XS1* - po3erka Tuna 2PM22b10I'1B1;

RH — conpotuBneHne Harpy3ku 0JI0Ka perucTpalyy pacxoA0MEPHON yCTaHOBKHU.

[Tpumeuanue - [Ipu vcnonHeHnu npeodpa3oBaTess ¢ CalbHUKOBBIM BBOJAOM
IIPOBOJA MPUCOEINHATD K KOJIOJKE
Pucynok I1.7 — Cxema coequHEHMI MTPYU ONPEAEIIEHUN OTPEITHOCTH U3MEpPE-HUS
00BbEMa M0 UMITYJIbCHOMY WJIM Pacxo/ia 0 TOKOBOMY BBIXOJIHBIM CUT'HaIaM Ha
pPacxoIOMEPHOM CTEHJIE

ApxaHrenbck +7 (8182) 45-71-35
AcTpaxaHb +7 (8512) 99-46-80

BapHayn +7 (3852) 37-96-76
Benropog +7 (4722) 20-58-80
BpsiHck +7 (4832) 32-17-25

BnagusocTok +7 (4232) 49-26-85
Bonrorpapg +7 (8442) 45-94-42
EkatepuHbypr +7 (343) 302-14-75

WMxeBck +7 (3412) 20-90-75
KasaHb +7 (843) 207-19-05
Kanyra +7 (4842) 33-35-03

Mo Bonpocam npoaax u noaaepxku obpaiwiantech:

KemepoBo +7 (3842) 21-56-70
Kupos +7 (8332) 20-58-70

KpacHopap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67

Kypck +7 (4712) 23-80-45

Nuneuk +7 (4742) 20-01-75
MarHuToropck +7 (3519) 51-02-81

Mocksa +7 (499) 404-24-72

MypmaHck +7 (8152) 65-52-70
Hab6.YenHbl +7 (8552) 91-01-32
Hwx.Hosropog +7 (831) 200-34-65

HoBocubupck +7 (383) 235-95-48

Omck +7 (381) 299-16-70
Open +7 (4862) 22-23-86
OpeHBypr +7 (3532) 48-64-35
MeHaa +7 (8412) 23-52-98
Mepmb +7 (342) 233-81-65

Poctos-Ha-[loty +7 (863) 309-14-65

Psisatb +7 (4912) 77-61-95
Camapa +7 (846) 219-28-25

CankT-lNeTepbypr +7 (812) 660-57-09

Capatos +7 (845) 239-86-35

TenedoH: 8 800 511 88 70

Coun +7 (862) 279-22-65
CraBpononb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbaHoBck +7 (8422) 42-51-95
Ydba +7 (347) 258-82-65
XabapoBck +7 (421) 292-95-69
YensbuHek +7 (351) 277-89-65
Apocnasnb +7 (4852) 67-02-35
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