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HacToswun aoKyMeHT pacnpOCTPaHSAETCSA Ha pacxogoMep-CcYeTUmK
anektpomarHnTHoin «B3JIET TOP» (mnanee — pacxogomep) v npeaHa-
3Ha4YeH AN 03HAKOMJSIEHUS C YCTPOMCTBOM M NOPSAKOM 3KChyaTauum
pacxogomepa.

B cBsA3K ¢ nocTosiHHOM pa60T017| no ycoBepLieHCTBOBaHUIO n3gerna
B pacxoaomepe BO3MOXHbI OTIIMYNA OT HacCToALWEero pykosoacrtsa, He
BIAOLLNE Ha MEeTPOJSIOTMYECKNE XapPaKTEPUCTUKN U (byHKLI,I/IOHaJ'IbeIe
BO3MOXXHOCTU n3genus.

MEPEYEHb MPUHATBLIX COKPALLEHNN

Dy - AnaMeTp YCOBHOIO Npoxoaa;

BK - 6r1ok KOMMyTaUMK;

B3 - BIOK 9NEKTPOHUKY;

Bl - BTOpUYHbIM npeobpasoBaTernb;

KK - XXMOKOKPUCTaNIMYEeCKUN NHOMKaTop;

MBI - UICTOYHUK BTOPUYHOIO NUTaHuS;

OWNAD - 06BEKT UCMONb30BaHNSE aTOMHOM 3HEPTUM;
rnripP - NepBUYHbLIN NpeobpasoBaTesib pacxoa;

MP3 - nepBMYHbIN Npeobpa3oBaTesib pacxona 3NEeKTPOMarHUTHLIN,
o4cC - ANeKTpoaBWMXKYyLLas cuna.

* % %

Pacxodomep-cyemyuk anekmpomacHumHbiti «B3JIET TOP» 3apeau-
cmpuposaH 8 [ocyOapcmeeHHOM peecmpe cpedcme usmepeHul PO
rnod Ne 39735-14 (cepmucbukam o6 ymeepxOeHUU muna cpedcms us-
mepeHul RU.C.29.006.A Ne 53996/1).

Pacxodomep-cyemyuk annekmpomazHUmHbit «B3JTIET TOP» coomeem-
cmeyem mpeboeaHusM TexHu4yecko20 pearnameHma TamMOoxXeHHO20
coroza TP TC 020/2011 «3nekmpomazHumHasi CoeMecmumMocmb mex-
Hu4ecKkux cpedcme» (pesucmpayuoHHbIl Homep deknapayuu o coom-
gemcmeuu TC N RU [J-RU.AB72.B.01788).

Pacxodomep-cyemyuk anekmpomazHUmHbit «B3JTET TOP» coomeem-
cmeyem mpebogaHusiM caHUMapHO-3MUGeMUOI02UYeCKUX npasusn u
HOpMamueos.

YpaoctoBepsitowmne AOKyMeHTbl pasMeLleHbl Ha cante www.vzljot.ru
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FTAPAHTUU USTOTOBUTENA

a)

6)

NsrotoButens rapaHTupyeT cooTBeTcTBMe pacxogomepoB «B3JIET
TOP» BCex UCMOMHEHUN TEXHMYECKMM YCROBMSIM B Npefenax rapaH-
TUHOrO cpoka 21 mecsiy, ¢ AaThl NEPBUYHON NOBEPKU Npu cobrtogeHnn
crneyroLwmnx yCrnoBui:

XpaHeHue, TPaHCNoOpTMPOBaHWE, MOHTAaX W 3KChfyaTauus wusgenus
OCYLLECTBMAIOTCA B COOTBETCTBMM C 3KCMNIyaTauMoOHHOW AOKYMEHTaLUu-
ey Ha nsgenve;

MOHTaX W NycKoHanagouyHble paboThbl BbINOMHEHbI B TeveHne 15 mecs-
LeB C AaTbl NEPBUYHON NOBEPKM C OTMETKOW B NacnopTe n3genus;

Mpn HecobnoaeHun ycnoBust NyHkTa |6 rapaHTUIAHBIA CPOK 3KCnnyaTaumm
coctaBnsieT 15 mecsaueB C AaTbl NEPBUYHON MOBEPKUN U3OENNA.

O

r)

a)
e)

NMPUMEYAHUME. [aTta BBOga nU3genua B aKcnsiyaTaumio n gaTa no-
CTaHOBKM Ha cepBUCHOe O6CnyXMBaHME YKasblBalOTCA B nacrnopte Ha
nsgenne B pasgene «OTMeTKM O npoBedeHun paboT», 3aBepstoTcs
NoANNCLI0 OTBETCTBEHHOIO NKLA U NeYaTblo CEPBUCHOMO LIEHTPA.

. rapaHTMﬁHbIIZ CPOK npoarneBsaeTcd Ha BpeMA BbIMNOJIHEHNA FapaHTVII7IHO-

ro pemoHta (6e3 yyeta BPEMEHW €ro TPaHCNOPTUPOBKWU), €CfU CPOK
NpoBeAEeHNsI rapaHTUAHOIO PEMOHTa NPEBbLICUN OOWH KaneHAapHbIN
mecsau,

N3rotoBuUTENb HE HECET rapaHTUiHbIX 00S3aTenbCTB B CreayHLLmX
cnyyasx:
OTCYTCTBYET nacropT Ha usaenue ¢ 3anosfiHeHHbIM pasgenom «Ceuae-
TENbCTBO O NPUEMKEY;
nsaenve nMeeT MexaHu4eckne noBpexaeHus;

n3genue XpaHunocb, TPAHCMOPTMPOBANOCh, MOHTMPOBANOCh UM 3KC-
nryaTMpoBanocb C HapylleHvem TpeboBaHUI aKcnnyaTauMOHHOW [o-
KyMeHTauuu Ha usaenve;
6bINo gonylleHo 3amMep3aHue (nepexoq B TBepaoe ha3oBOe COCTosA-
HME) KOHTPONMPYEMOW XUAKOCTU B MPOTOYHOM YacTu U3AeNnus;
OTCYTCTBYET UMM NoBpeXaeHa nromba ¢ NoBepUTENbHbIM KNENMOoM;
n3genue Unu ero coctaBHasi YacTb NoABepranocb pasbopke nnu gopa-

ooTke.
* % %

HewcnpaBHoe n3genne anda BbINOJIHEHUA FapaHTVIIZHOI'O pPeMOHTa HarpaB-

naeTcAa

B pernoHarsbHbIN U1 FOfIOBHOW CEPBUCHBLIN LIEHTP.

MHdopmauns no cepBUCHOMY OOCNYXMBaHWIO MpeacTaBneHa Ha cauvte
http: www.vzljot.ru B pasgene Cepsuc.
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OBO3HAYEHUE NCMNONHEHUA

WcnonHeHus pacxogomepa oTnnyaoTcs MaTepuanamm BHyTpeHHe-
ro NOKPbITUS MPOTOYHOM YacTK U 3MeKTPoAoB (C y4EeTOM BUAA KOHTPO-
NMPYEMOW XXNOKOCTU) U UMEIOT creaytoLime ob6o3HaYeHs:

O®d-xxx,0C-xxx -obuwenpombineHHoe ncnosHexHme — O;

- arpeccuBOCTONKOE UCNONHEHNEe — A
A @ - xxx, A C - xxx
(8ns paboTbl C arpeCcCUBHbIMMU XNOKOCTSAMMN);

MNP - xxx - nuLeBoe ncnosineHue — M.

Takke B 0603HA4YEHUM WCMOMHEHUI pacxogomMepa WUCMOoNb3yTcs
cnepyroLme 6yKBEHHO-LMPOBLIE CUMBOSbI:

- ® — TN npucoeanHeHna — onaHLeBoe;
- C — TN NpUCoOeanNHEHUSI — «COHABUYY;
- P — Tvn npucoegmHeHnsa — pe3bboBoeE;
- Xxxx — Tunopasmep (Dy) pacxogomepa.

Pacxogomep MOXeT BbinyckaTbCA Kak B €4AMHOM, Tak U B pasHe-
CEHHOM KOHCTPYKTUBE (MO0 3akasy).
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

Pacxogomep npegHasHayeH At U3MEePEHUsi B HaMopHbIX TpyGonpoBo-
Aax cpefgHero o6bEMHOro pacxoaa u obbeéma:

- ropsiyen n XonoLgHon Boabl;

- pacTBOpPOB MULLEBbLIX N TEXHNYECKNX KUCIIOT, Lenoyen u ApYyrnx cunb-

HOarpeccuBHbIX cpes;

- XKMOKMX MULLEBLIX NPOAYKTOB (COKa, BMHA, MMBA, MOMOKa, CMETaHbl,

ManoHes3a U T.n.);

- abpasunBHbIX cpef (Nynbnbl, Wnama, CTOMHOM BOAbl U T.4.);

- cnabo 3neKkTpPonpoBOAHbLIX >KMAKOCTEN (cnupTa, NaToOKW, XUMUKO-

1.1.2.

OpraHUYecKnX XXUAKOCTeN 1 T.M.).

Pacxogomepbl MOryT ycTaHaBNMBaTbCA Kak B MeTannyeckue, Tak
N B NN1aCTUKOBbIE (MeTannonnacTMkoBbie) TpybonpoBoabl.

Pacxogomep-cyeTunk anektpomarHuTHeIn «B3J1IET TOP» obecneynsa-
eT:

n3MepeHne cpeaHero ob6bLEMHOro pacxoga npu NPSMOM U 0GpaTHOM
HanpasBneHUn NoTokKa;

- onpeageneHne obbema HapacTarwnMm NTOromMm otTaesibHO Ansd npAamMmoro m

obpaTHOro HanpaBreHns NOTOKa, a Takke Ux anrebpanyeckon Cymmbl C
y4eTOM HanpaBieHNs MOTOKa;

[03MpOoBaHNe npeaBapuTenlbHO 3a4aHHOrO 3HavyeHusi obbema KnaKo-
CTU UMW O03MPOBaHME B PEXMME «CTapT-CTOM» W onpeaeneHve npu
9TOM BEIMYMHbI OTMEPEHHOW [03bl U BPEMEHU [03UPOBAHUS;

- UHOWKaUMKO pe3yrbTaToB I/I3MepeHI/II71;

- BbIBO4 pPe3yJsibTaTtoB I/I3MepeHI/II7I B BWAe TOKOBOIro, 4YacCTOTHO-

MMNYINbCHbIX N NTOTMYECKNX CUTHAroB;

- aBTOMaTU4YECKMI KOHTPOJIb N MHAOAUKaAUUNIKO HaTNM4nA HEeWTaTHbIX CUTYya-

LA N OTKA30B;

- BbIBO4, W3MepUTESIbHOW, AMarHOCTMYECKOW, YCTAaHOBOYHOW W ApYyrom

MHopMauuKn Yyepes nocrnegoBaTenbHbI UHTEpdenc RS-485, a Takke
yepes nHtepdenc Ethernet, Profibus n/vnn HART;

- 3allnNTy YCTAHOBOYHbIX AaHHbIX OT HECAaHKUMOHNPOBAHHOIoO AOCTYyMna.

Pacxogomep obGecneunBaeT Takke pacyeT 3Ha4YeHWid MacCoBOro
pacxofia U Macchl Npv BBeAEHUM B NpMBOP 3HAYEHUS MIOTHOCTU KOH-
TPONUPYyeMon naKocTu. MNorpeLlHocTb onpeaeneHns MaccoBoro pac-
XoZa 1 Macchl He HOPMMPOBaHa.

Pacxogomep Takke MOXET KOHTPONMpPOoBaTb 3arnofiHEHWE pr60-
nposoda XnAaKOoCTbHO.
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1.2. TexHn4YeCKne xapakTepPUCTUKHU

1.2.1. TexHn4eckmne xapakTepmucTuUKn pacxogomepa npmBeaeHsl B Tabn.1.

Tab6nuuya 1

HanmeHoBaHue
napameTpa

3HayeHve napameTpa

1. AnameTp ycnoBHOro npoxoaa
(Tunopasmep), Dy, MM

10

15

20

25

32

40

50

65

80

100

150

200

300

2. HanbonbLumin nsmepsemsii
CcpeaHuii 06BbEMHBIN pacxos
xunakoctn QHamo, m3/y

2,83

6,37

11,32

17,69

28,98

45,28

70,75

119,6

1811

283,0

636,8

1132

2547

3. UyBcTBUTENBHOCTL pacxodome-
pa no CKOPOCTM NOTOKa, M/C

0,01

4. NlaBneHue B Tpybonposoae, Mla

He Oonee 2,5 *

5. YaenbHasa npoBogumocTb pabo-
yen xugkoctn, Cm/m

-4
He meHee 10

6. TemnepaTypa pabouen Xnako-
ctn, °C

oT muHyc 10 go 150 (npu pymeposke chmoponnacmom)
oT MuHyc 5 go 70 (npu ghymeposke rnosuypemaHom)

7. HanpsxkeHune nutaHus, B =24 (cm.n.1.2.2)

8. MNoTpebnsemasn MoLHOCTb, BT He bonee 15

9. CpepHsist HapaboTka Ha 75 000
0TKas, 4

10. CpegHuii Cpok crnyx0bl, net 12

* - pacxogomMepbl MNULLEBOro MUCMOMHEHUA MOCTaBNATCA Ha AOaBneHue

1,6 MMa;

- Nno 3akasy doraHuoBaHHble pacxogomepbl Dy20-Dy300 moryT nocras-

naTbes Ha aasnedue 4,0 MlMa.

1.2.2. OnekTponuTaHne pacxogomMepa OOMMKHO OCYLLECTBMATbLCA CTabunmaun-
POBaHHbLIM HaMpPsPKEHWEM MOCTOSIHHOrO TOKa 3HayYeHMeM U3 ananasoHa
(22-26) B c ypoBHeM nynbcauui He 6onee +1,0 %.

1.2.3. Pacxogomep cootBeTcTtByeT TpeboBaHnam NOCT P 52931 no ycrtomn-

YNBOCTMW.

- K KniMMmaTudeckum Bosgencteuam — rpynne 1 (ananasoH Temnepatypbl
oKpyxatowero Bosgyxa oT MuHyc 25 go 70 °C, oTHocuTenbHas Bnax-
HocTb Ao 100 % npu 40 °C n 6onee HMU3KMX TemnepaTtypax, C KOHOEH-
cauuen snarun). Pacxogomep coxpaHsieT paboTocnocobHOCTb Npu TeEM-
nepaTtype okpyxaruiero sosgyxa oo mumHyc 55 °C (6e3 BO3MOXHOCTH
YTEHUs1 JaHHbIX C MHAMKaTopa). [NorpelwHoCTb onpeaeneHns o6bLeMHO-
ro pacxoga v oébema npu 3TOM He HOPpMUPOBaHa;

- K MEXaHUYEeCKMM BO3aencTBmsiM — rpynne N2;

- K aTMochepHOMyY OaBrieHuto — rpynne P2.

CrteneHb 3awmTbl pacxogomMepa cooTBeTcTByeT koay IP67 no

FOCT 14254.

1.2.4. Pacxogomepsbl, npegHasHa4yeHHble And NocTaBkm Ha OO6bEKTbI MCMNOSb-
30BaHnA atoMHou aHeprum (OUWAD), nsrotasnmealoTca C y4eTOM Tpe-
GoBaHNN HOPMAaTMBHbIX LOKYMEHTOB B 06nacTu MCNonb30BaHUS aToM-
Hon aHeprun. Pacxogomepsbl ansa ONAD (TOP-AJ) oTHocATCS K Knaccy
6e3onacHoctn 3H no HIM-001-15 1 HIM-016-05, kaTeropun cencmocTom-
koctn | no HIM-031-01.
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Mo ycnosuam akcnnyatauun TOP-AD oTHocaTca k rpynne 1.3 no
CTO 1.1.1.07.001.0675-2017 c yCTON4YNBOCTLIO K BO3OENCTBUIO paguna-
LLMOHHOW aKTUBHOCTU N3MepAEeMON cpelbl B COOTBETCTBUU C [Npunoxe-
Hnem A CTO 1.1.1.07.001.0675-2017: MOLLHOCTb NOrMOLLEHHON 4O3bl C
BEPXHUM 3Ha4veHnem 2,78x10 p/c, 4To NoATBEepKAeHO pe3yrnbTaTamu
3KCMEepTHOM OLEHKN.

TOP-AD B 4acTu yCTOMYMBOCTM K BHELLUHMM BO3OENCTBYIOLLNM
dakTopam cooTBeTcTByeT TpeboBaHmam CTO 1.1.1.07.001.0675-2017:
- TemnepaTtypa okpyxatowen cpegbl ot 5 ao 60 °C;
- CMHycouaanbHasa Bubpaunsa B agnanasoHe 4YactoT ot 1 go 60 My,

MpeobpasosaTtenu nepeuyHble pacxoga (MMNP) TOP-AS oTHocsaTcs
K rpynne obopygosanus C no HIM-089-15.
1.2.5. Buag v maccorabapuTHble XapakTepuCcTUKM pacxogomMmepa npBeeHsbl B
MpunoxeHun A.
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1.3. MeTponormnyeckne xapakTepuUCTUKHU

1.3.1. lMNpegenbl gonyckaemMon OCHOBHOW OTHOCUTESIbHOW MOrpeLLuHOCTU npu
N3MepeHUN, NHAnKauumn, permctpaunmn, XxpaHeHnn 1 nepegade pesysb-
TaToOB U3MepeHun cpegHero o6beMHOro pacxoga, obbema pasnuyHbIX
Xngkocten npu nobom HanpaerneHuy NoToka B AManas3oHe pacxopoB
oT 0,03-Quane 80 Qraus cocTaBnaoT £0,35 %.

1.3.2. lpegensl gonyckaemMon OCHOBHOW MpUBELAEHHOM MNOrpeLuHoCcCTn npu
N3MepeHUN, NHAnKauUumn, permctpaunmn, XxpaHeHnn 1 nepegade pesysb-
TaToOB U3MepeHUn cpeaHero obbeMHOro pacxoga, obbema pasnuyHbIX
Xngkocten npu nobom HanpaeBrneHuy NoToka B AManas3oHe pacxopoB
oT 0,001-Quane 00 0,03-Qrans cocTaBnsoT 0,35 %.

1.3.3. lNpepenebl gonyckaemon OOMONHUTENBHOM MOrpeLIHoCTU pacxogomepa
COCTaBnsAOT:

e 0,2 % — Npy U3MEHEHUN TeMMepaTypbl KOHTPONMPYEMOW KNOKOCTU B
npegenax paboyero gvanasoHa;

¢ £0,1% Ha kaxgple 10°C — npu n3aMeHeHMn TeMmnepaTypbl OKPYXatoLLero
BO3yxa B npefenax paboyero agnanasoHa.

1.3.4. lpepenbl gonyckaemMon OTHOCUTESIbHOM MOrpeLUHOCTN perncrpaumm
BpemMeHu HapaboTku — 0,1 %.

1.3.5. lNo 3aka3y Bo3MOXHa nocTtaeka pacxogomepos Tunopasmepa Dy300 c
npegenamm oTHocuTenbHom norpewwHoctn +1,0 % B AnanasoHe pacxo-
noB oT 0,03:Quavs A0 Quave M Npegenamm npuBeLeHHOW NOrpeLuHOCTr
11,0 % B pgmanasoHe pacxogoB OT 0,002:-Quawe 40 0,03-Quave, rae
QHaM6:1273 M3/y.
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1.4. CocTaB

KomnnekT noctaeku pacxogomepa npuBedeH B Tabn.2.

Ta6bnuua 2
HanmeHoBaHue Kon. Mpum.

Pacxogomep 1 Mpumeyaxne 1
KoMnmnekT MOHTa)HbIN 1 Mpumeyanne 2,3
MacnopT 1

KoMnnekT akcnnyaTtaunmoHHOW JOKYMEHTaLUN B COCTaBe:

- PYKOBOACTBO Mo akcnnyatauun u. 1, 1 MpuMeyaHve 4
- UHCTPYKLMS MO MOHTaxy

NMPUMEYAHUA.

1. Tunopasmep pacxogomepa n ero ucnosnHeHue (cm. pasgen O6o3Hadve-
HWEe UCMONHEHNI) — B COOTBETCTBUMN C KapTOW 3akasa.

2. B KOMMOnNekT BXOOAT: MPOKNagkn, KabenbHble HaKOHEYHWKWU, NromObl,
NPOBOJIOKa NIIOMOMPOBOYHAs, a Takke KOHUYECKME LITYLEpPbl U Hakug-
Hble rarku (418 NULWLEeBOro UCMNOSTHEHUS).

Pacxogomep B pa3HECEHHOM KOHCTPYKTMBE MOCTaBMSIETCA C CUr-
HanbHbIMK Kabensamun anuHon 10 M. Takke OOMNOMHUTENBbHO MO 3aka3sy
nocraenseTca mydgTta pasbeMHas U ckoba HacTeHHas Ans KpenneHus
BTOpPMYHOro npeobpasoBarens.

Kabenu nutaHusa n nHtepencoB nocTaBnAnTCS Mo 3akasy.

MpucoeguHuTensHas apmaTtypa Ans MOHTaxa pacxodoMepoB Ha
obbekTe nocraensieTca no 3akasy. B coctaB npucoeanHuTEnbHOW ap-
MaTypbl MOryT BKNOYaTbCs: pnaHubl, rabaputHein umutatop MMPJ3,
Kpenex, AONONHUTENbHbIE NPOKNaaKu.

[donyctnmoe gasneHne noctaBnsaeMon NpucoeauHUTEeNsHOM apmMma-
Typbl — 2,5 Mrla. lNocTtaBka npucoeanHUTENbHOM apMaTypbl Ha gaBne-
Hue 4,0 MlNa — no 3akasy.

Ons nutanuna ot cetn 220 B 50 'y MoXeT NocTaBnATbLCA NO 3akasy
NCTOYHWK BTOpUYHOro nutannsa =24 B (MpunoxeHue B).

3. Pacxogomep ona OUAD nocTtaBnsieTcss C COOTBETCTBYHOLLMM KOMIMIEK-
TOM NPUCOEAUHUTENBHOM apmaTypbl U UCTOYHMKOM BTOPWUYHOIrO nuta-
Hna «B3JNET UBIM» WBIM-24.24 ana nutanusa ot cetn 220 B 50 Iy
(pnc.B.3 MpunoxeHunsa B).

4. BKcnnyaTauMoHHas AOKYMeHTauus U KapTbl 3aKkasa Ha AaHHoe nsgenve
N Opyryro npoaykuuio, Bblnyckaemyto cdovpmon «B3J1IET», pasmelueHsl
Ha canTe no agpecy www.vzljot.ru.

Tam xe pasmelyeHa nporpamma «YHuBepcanbHbI NPOCMOTPLUNKY,
BKNtovarowaa B cBon coctaB npunoxeHne «Monutop B3JIET TOP»
ans pabotbl ¢ npubopom no nHtepdencam RS-485 n Ethernet.
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1.5. YcTpoucTtBo u paboTta

1.5.1. MpuHUMN paboTbl
MpuHUMn paboTbl 3NEKTPOMAarHUTHOIO pacxogoMepa OCHOBaH Ha
N3MEPEHMMN INEKTPOABMXKYLLENA CUMbI MHAYKLUMMW, BO3HMKAKOLWEN B 00b-
eMe 3neKTponpoBOASLLEN XUAKOCTU, ABMXKYLLENCA B MarHUTHOM rore,
cO3aBaeMOM 3NEKTPOMarHUTHoOM cuctemon (puc.1) B cedeHnn kaHana
nepBUYHOro npeobpasoBaTens pacxoaa.

CueHan
conpomueneHusi

[
|

MNMumaHue

on. o6Momok
3/71eKMpo-
MazHuma

Nomok |
Xudkocmu \Vj a/C
- UHOYKYUU
an

3. — anekmpoo.

Puc.1. Cxema anektpomarHutHou cucrtemsbi MMP.

90C wvHaykumm E nponopumoHanbHa cpefHen CKOpPOCTU MnoToka
XWOKOCTU V, pacCTOSIHUIO Mexay anekTpogamu d (BHYTPEeHHeMy aua-
MEeTpy NepPBUYHOro NpeobpasoBaTens) n MarHUTHON NHAYKLMK B:

E=k-B-d-v,

roe k — koadhdumumnmeHT NponopLmMOHanbHOCTM.

[ns gaHHOro Tunopasmepa anekTpoMarHUTHOro pacxogomepa B un
d — Benu4nHbl NocTosiHHble. 3HaveHne JC He 3aBUCUT OT TemnepaTy-
pbl, BA3KOCTW, a Takke NPOBOAMMOCTM XWUAKOCTU MPU YCIOBUWU, YTO
NPOBOAMMOCTb HE MEHbLLIE YKa3aHHOW B TEXHUYECKUX XapaKTepucTmkax
pacxogomepa. C yyetom dopmynbl ans O0C mHOyKumMm 06BEMHbIN
pacxog Q onpegenseTcs cneayowmnm obpasom:

0- e d2 n-d

4 T 4.kB

O6bem xuakoctn V, npowepwen yepes MNMP 3a nHtepsan Bpeme-
H1 T, paccunTbiBaeTcsa no opmyne:

T

v =[Qat,

3HayeHna maccoBoro pacxoga Qm 1 maccel M paccunTbiBalOTCS B
COOTBETCTBUM C 3afaHHbIM 3HA4YeHMEM MFOTHOCTU KOHTPONMpyeMomn

XNOKOCTHU p.
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1.5.2. YcTponcTBO pacxogomepa

1.5.2.1. Pacxogomep cocTtouT M3 MNEPBUYHOrO npeobpasoBatens pacxopa
9NEKTPOMarHMTHOrO N BTOPMYHOIO M3MepuTenbHOro npeobpasoBaTens
— MUKPOMNPOLECCOPHOro Grioka 3MeKTPOHUKM C MOAYNeM KoOMMyTauuu.
CTpyKTypHasi cxema pacxogomMepa nokasaHa Ha puc.2.

PACXOOOMEP
=24B BIM
. UHaukaTop YHugepc. 8bixo0bl
Bxo00 ynpaerneHusi <
> Knaeuarypa >
RS-485 (ModBus) > onTunyeckas Toko8nblli 8bi1x00
ST —— == | Ethernet
| Mopayne Ethernet - >
I:::::::::Z Profibus
| Moaynek Profibus :4' o >
-~ ~-—Z~-—Z—~T” HART
I Moaynb HART le€{-+-—-—-——-—- »>

Mogynb KoMMyTaLum
S

-
nne

a) 8 eOUHOM KOHCMpyKmuee

: BN |
, PACXOOOMEP !
! Bnok anekTpoHuku !
=24B
= =
! —_—> :YHusepc. 8b1X00bl -
]
! Bx00 ynpaeneHus KnaBuartypa : >
! - onTnyeckas i . 5
| RS-485 (Modbus) 1 TOKObIU 8bIXO >
}
: fc————————= | Ethernet
! | Mogynb Ethernet J|<— —trr———————— >
! gy g g | Profibus
! | Moaynb Profibus JH- — Tk >
e e~ || ! HART
i nnea | Mopyni HART =i ———————— >
! ‘ Mopynb KoMMyTaLmK k—— __________ !
}
i 1 E :
i | nne | }} Mogynb KoMMyTaLmu i

6) 8 pasHeCeHHOM KOHCmMpyKmuee

Puc.2. CTpykTypHasa cxema pacxogomepa.
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1.5.2.2.

MMP npeactaesnseT cobon MNOMbIN MarHUTOMPOHULAEMBIA LIMNNHAP,
CHapyXmu KOTOpPOro pasmeLlleHbl 0OMOTKM anekTpomMarHuTa. BHyTpeHHAS
NOBEPXHOCTb LMNIMHAPA UMEET 3NEKTPOU3ONSLIMOHHOE NOKPbITUE.

[Ons cbema N3MepunTeribHoro curHana B CteHkax uunnmHapa B ropu-
30HTarIbHOW MNJIOCKOCTU AnamMeTparibHO pacrosyioXKeHbl ABa 3JiekTpoaa,
KOHTaKTupyrwuine c KOHTpOJ'II/IpyeMOIZ XUOKOCTbIO.

[ns onpeneneHnsi CONPoOTUBMAEHUSA KOHTPONMPYEMOWN XUOKOCTU B
CTeHKaxX UMnuHapa B BEPTMKANbHOW NAIOCKOCTM AnameTparibHO pacno-
NoXeHbl ewe aBa anektpoaa (puc.1).

1.5.2.3. bnok anektpoHukn Bl obecneumBaeT:

1.5.2.4.

- nuTaHue obmotok MNMP;
- npuem 1 06paboTKy nameputenbHbix curHanos (3OC nHAykuMmn n cur-

Harna conpoTUBIEHNS);

- onpepneneHne obbemMa M Maccbl XUOKOCTU HapacTtarowmmMm MUTOromMm OT-

AenbHO Ansi MPSIMOro M 06paTHOro HanpaBfeHWst NOToKa, a Takke Cym-
MapHbIX 3Ha4YeHun obbema 1 Macchl ¢ y4eToM U 6e3 yyeTa Hanpasre-
HMS NOTOKa;

- onpepeneHne conpoTuBIiieHNA XXNOAKOCTH,
- Ao3npoBaHne npeasapuTesibHO 3agaHHOro 3Ha4eHus obbema nnu mac-

Cbl XXMOKOCTU N B peXUMe «CTapT-CTOM» C KnaBuaTypbl WX MO BHELU-
HeMy curHany (4epes BxoA ynpasreHusl);

- onpepeneHve BpeMeHn HapaboTkM HapacTaloLWmUM UTOTOM;

- AMarHoCTUKy paboTbl pacxogomepa;

- KOHTPOIb TeMnepaTypbl BHyTpu B3;

- XpaHeHWe YCTaHOBOYHbIX AaHHbIX U NapamMeTpoB HaKOMMNEHUS;

- BbIBOA Ha UHAMKATOP pe3ynbTaToB U3MEPEHUS U OANArHOCTUKKU, YCTaHO-

BOYHbIX NMapamMeTpoB, a TakKe AOCTYN K HAaCTPOEYHbIM napameTpam u
X MOANdMKALNIO;

- BbIBO4 pe3ysibTatoB WU3MepeHnd B BuWAEe TOKOBOIro, 4YacTtoOTHO-

MMNYINbCHbIX UINN NOTMYEeCKNX CUrHasnos;

- BbIBO, W3MEepUTESIbHOW, AMarHOCTUYECKOW, YCTAaHOBOYHOW W ApYyrom

WHopMauum  4Yeped  nocnegosaTenbHbIn  UHTepdenc RS-485
(ModBus), a Takke yepe3 nHTepdenc AoNONHUTENBHO yCTaHaBNnBae-
moro moayns Ethernet, Profibus unn HART;

- 3alnTy apXmMBHbIX N YCTAHOBO4YHbIX AaHHbIX OT HECAHKLUMOHNPOBAHHOIO

aocTyna.

Tun yctaHaBnuBaemMoro AOMOMHUTENbHOrO MoAayns uHTepdenca
(Ethernet, Profibus nnn HART) onpegensietTca npu 3akase.

Pacxopgomep B pasHeCEeHHOM KOHCTPYKTMBE CHabXeH MoAyrnsiMu KOM-
MyTauun, Yepes3 KOTOpble C NMOMOLLbI CUrHamnbHbIX Kabenen ocyLecTB-
naetcsa ceasb mexay NP3 n BI.
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1.5.3. YpoBHM focTyna

1.5.3.1.

B pacxogomepe npegycMoTpeHbl TP YPOBHS JOCTYNa K yCTaHOBOYHbLIM
1 KannbpoBOYHLIM NapameTpam.

YpoBHM JoCcTyna OTNM4YalTCA COCTaBOM WMHAWUMPYEMOW Ha OMc-
nnee nHdgopmaumm n nepegasaemon no nHTepdencam RS-485, Ether-
net, Profibus nnn HART, a Takke BO3MOXHOCTAMU MO WU3MEHEHUIO
YCTaHOBOYHbIX, KanmbpoBOYHbLIX NapaMeTpoB pacxogomepa u obosHa-
yaroTcs Kak pexumsl HACTPOWKA, CEPBUC 1 PABOTA.

HasHauyeHne pexnmoB:

- HACTPOWKA — pexuM HacTpOWiK1 1 NOBEPKM:;
- CEPBUC — pexum noaroToBKM K aKcnfyaTaumm;
- PABOTA — akcnnyaTaunoHHbIN pexum (pexunm nonb3oBartens).

1.5.3.2.

Pexvum HACTPOWKA 3agaeTca nyTem 3aMbiKaHUS MepeMbIYKON
KOHTakTHon napbl J1 Ha nnate kommyTaumm (puc.A.9) b3.

Pexxvnmbl CEPBAC n PABOTA npu oTCYyTCTBMM NepeMblyku 3aa-
IOTCS COOTBETCTBYHOLLNM nonoxeHnem nepekntoyarend SK4.,

HanbonbLurmn Bo3MoxHocTaMM obnagaeT pexxum HACTPOWIKA. B
3TOM pexXnmMe UHONUMPYIOTCS BCe NapameTpbl U BO3MOXHa Moandumka-
UMSA BCEX YCTAHOBOYHbIX NapaMeTpoB. HavMeHbLNMM BO3MOXHOCTAMM
obnapaet pexum PABOTA.
Pexxum PABOTA — aTo pexunm akcnsnyatauum pacxogomepa Ha obbek-
Te. B pexume PABOTA nonb3oBatenb MMeET BO3MOXHOCTb Npocmart-
puBaThb:

a) namepsiemMble 3Ha4YeHNs NapameTpoOB;
0) 3Ha4YeHne BpeMeHn HapaboTKM.

1.5.3.3.

B pexume PABOTA nonb3oBaTenb MMeeT BO3MOXHOCTb Yrpas-
NATb JO3UPOBaHMEM, NpeaBapuTeNbHO 3a4aB 3HadeHne obbema nmMbo
Macchbl A03bl XXUAKOCTU, UIN B PEXUME «CTapT-CTOMNY.

Pexxum CEPBUC — 3710 pexxum noaroToBKM pacxogomMepa K aKkcnnyarta-
unn Ha obbekTe. B gaHHOM pexume OOCTYN K pedaKkTUpOBaHUIO ycTa-
HOBOYHbIX NapamMeTpoB 3aLLMLLEH Naponem.

B pexume CEPBUC pononHuTenbHO (MO OTHOLUEHUIO K PEXUMY

PABOTA) BO3MOXHO:

a) 6e3 BBOAA napons — NpocMaTpuBaTb 3HAYEHUS] BCEX YCTAHOBOYHbIX

napameTpoB U MmoanduumpoBaTb 3Ha4yeHne agpeca B cetu Profibus;

6) c BBOAOM Napons — npocMaTpusaTbh M MOAUPULMPOBATL 3HAYEHUs na-

pameTpoB:

- paboTbl No uHTepgencam RS-485 (ModBus), Ethernet, Profibus, HART;
- BXo4a ynpaBfeHusi, TOKOBOro U YHUBepCarbHbIX BbIXOA0B;

- hunbTpaumm curHana pacxoaa;

- KOHTPOISA 3anofnHeHnsa TpybonpoBoAa XNOKOCTbIO;

- pabo4ero gnanasoHa n3amMepeHus pacxoga n oTceyek no pacxoay;

- AO3/POBaHUS;
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- UHOWKaUWW.
Takxe BO3MOXHa:
- Kanubposka Jo3aTopa;

- CMEHa napona Aand gocrtyna K MO,D,VI(bVIKaLl,I/II/I YCTaHOBOYHbIX NapameT-
POB. I'Ip|/| BbIlMyCKE U3 Npon3BoACTBa yCTaHaBITIMBAETCA Naposib 123.

1.5.3.4. B pexxume HACTPOWMKA BO3MOXHO npocmaTpusBaTb M MOAUULIMPO-
BaTb BCE NapameTpbl 6€3 UCKITHYEHNS.

B aTtom pexume npousBOAMTCA HAcTporka npubopa B npouecce
NpPOM3BOACTBA M IOCTUPOBKA (kannbpoBka) Npu NOBEpPKE.

1.5.3.5. Mogudmkaumns yCTaHOBOYHbLIX MapaMeTpoB, [OOCTYMHbIX B pexunme
CEPBWC, He BnnsaeT Ha METPONorndeckme xapakrepmucTuku npmbopa um
MOXeT NPOM3BOAUTLCA NPU HEOBXOOUMOCTM Ha OB6BbEKTE.

MapameTpbl HacTporku U KannMbpPOBKM pacxogoMepa B pexmmax
CEPBWC n PABOTA HegoCTynMHbI.

16

A EsaeT



1.5.4. BHelwwHUe cBA3M pacxoaomMmepa

1.5.4.1. NHTepencel

B [locneposatenbHbll UHTepdenc RS-485 n nHtepdenc Ethernet nos-
BONAT ynNpaBnaTb NPUOOPOM, CUYUTbIBATb U3MEPUTENbHYHD, YCTaHO-
BOYHYIO M OMArHOCTUYECKY0 MHdopMauuio, moampuumposaTb YCTaHO-
BOYHble napameTpbl. WHTepdenc RS-485 nopgpepxuBaeT NPOTOKOJ
ModBus (RTU ModBus n ASCII ModBus), NpuHATbLIA B Ka4yecTBe CTaH-
AapTHoro B npubopax gmpmbl «B3JTET».

MocnepoBaTenbHbIN MHTEpdenc RS-485 obecneumBaeT cBA3b MO
kabento B rpynne n3 HeCKONbKUX abOHEHTOB, OAHUM U3 KOTOPbIX MOXET
ObITb NepCcoHarnbHbIN KOMMNBKOTEP, NPU ANUHE NUHUKM cBsa3n 4o 1200 m.
Mpu Hanuuum B rpynne npubopoB pasHbIX NpousBoguTenen Ons B3a-
WMHOIO COrfiacoBaHUs MPOTOKONIOB OOMeHa MOXeT MCNoNb30BaTbhCA
aganTtep ceteBbix npotokonos «B3JIET AC» ACIB-010.

Ckopoctb obmeHa no wuHTepgency RS-485 (ot 2400 po
115200 bopg), a Takke napamMeTpbl CBS3M YCTaHaBNMBAKOTCA Nporpam-
MHO.

B VIHTepdenc Ethernet ncnonbayetca onsa cBaA3n npubdopoB B NoKarbHON
ceTn, a Takke MOXeT UCNonb3oBaTbCs OS5I obMeHa OaHHbIMU 4vepes
NHTepHeT mexay npubopamu rnokanbHON CeTU U yaaneHHbIM KOMMbIo-
Tepom (komnbroTepamn). OBMeEH ocyLlecTBNSeTCs 4epes3 W3 Jo-
KanbHOW ceTn, umerowmn cobeteeHHbIn (rnobanbHein) IP-agpec. Mpu
obMeHe [JaHHble ynakoBbIBalOTCA B CTek npotokonos Ethernet / IP /
UDP / TFTP / ModBus. [lNogaepxuBaetca Takke npoTtokon ARP
(Ethernet / ARP), koTopbin ucnonbdyetcs ans onpegenenHns MAC-
agpeca y3na no |IP-agpecy 3anpoca.

B ViHTepdenc Profibus ncnonesyetcsa ana nogknoyeHns pacxogomepa K
npombiwneHHon cetn Profibus, a HART-coBmecTuMbIN UHTEPGENC — K
HART-ceTn npubopoB U CYNTbIBAHUS N3MEPUTESIbHON, YCTAHOBOYHOWN 1
ANarHocTnyeckon NHopmaumn.

B /Htepcennc HART wncnonb3ayetca Ons CYMTbIBAHUS U3MEPUTENBHON
nHdopmauum un ynpasnexHmss npubopom B SCADA-cuctemax. HART
NPOTOKOST OCHOBAH Ha MeToAe nepefayv aHHbIX C MOMOLLbK YacToT-
Hon mopynsumn (Frequency Shift Keying, FSK), B cooTtBeTcTBUMM C
KOMMYHUKaLUMOHHbIM cTaHgaptom Bell 202. LUudposas vHpopmaums
nepegaértca 4Yactotamm 1200 My (nornyeckasa 1) n 2200 Iy (nornye-
ckui 0), KOTOpble HakNagblBalOTCS Ha aHANOroBbIN TOKOBbLIN CUrHan.

YacToTHO-MOAYNMPOBaHHbBIA CUrHan SABNAeTCs ABYXMNOMSPHbIM, W
npu NpUMEHEHUN COOTBETCTBYIOLEN (bunbTpauum He BNUAET Ha OcC-
HOBHOWM aHanorosbi curHan 4-20 mA. CkopocCTb nepenayn gaHHbIX ans
HART cocTtaBnset 1,2 kbut/c.

HART npoTtokon peanuayet ypoBHU 1, 2 u 7 3TanoHHOW MoAenu
ISO/OSI-ctaHgapTta. [ononHuTenbHO MPOTOKON npegycMmaTpuBaeT
HaacTpouky K ypoBHo 7 B oopme HART Device Description Language.

Pacxogomep ¢ HART-nHTepdencom MoXeT NogknoyaTbCsa K peru-
CTpUpYHoLLLEMY YCTPOUCTBY pasnnyHbiMKn crocobamu:

- Yyepes yganeHHoe yCTPOMCTBO CBA3M ¢ 06bekToM, Hanpumep, SIMATIC
ET200M c moagynsamun HART;
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yepe3 HART-mogeM, ¢ NOMOLLLIO KOTOPOro yCTaHaBnMBaeTca coeaun-
HeHne «Toyka-Touka» mexay K mnm paboyen ctaHumenm n pacxono-
Mepom,;

- yepe3d HART-mynbTUnIeKcopsbl.
1.5.4.2. Bxog ynpasneHus

Bxoa ynpaBneHuss npegHasHadeH NS 3anycka [[03VMpPOBaHuUS
npenBapuTenbHO 3aaHHOro 3Ha4YeHMst obbemMa XXUAKOCTU UK 3anycka
N OCTaHOBa [03MPOBaHUS B PEXMME «CTapT-CTOM» MO curHany ynpas-
neHus.

CxemMa uenu BXo4a ynpaBreHusi, a Takke napameTpbl ynpaensito-
Liero curHana npveegeHsbl B MpunoxeHun b.

1.5.4.3. YHuBepcanbHble BbIXObl

Pacxogomep wnmeeT f[Ba ranbBaHWYeCKN pa3BA3aHHbIX YHUBEp-
canbHbixX Bbixoga Ne1 n Ne2, HasHayeHue BbIXOLOB B pPasfnyHbIX pe-
XumMax 3agjaeTtcsa ycTaHOBKamu, npuBedeHHbIMM B Tabn.3. Cxema ue-
nen yHMBepcarnbHbIX BXOO0B npuseneHa B [NpunoxeHuun b.

B vMNynbCHOM M 4acCTOTHOM peXxmmax BbIXOLbl MOrYT MUCMOJSb30-
BaTbCH ANA BblBOAA pe3ynbTaToOB U3MEPEHUs B BUAE UMMYIIbCHOW MNO-
cnefoBaTenbHOCTU TUNA «MeaHApP» CO CKBaXXHOCTbIKO 2 N HOPMUPOBaH-
HbIM BECOM MMNYIbCOoB. [pefenbHas YyactoTa criejoBaHUsA MMMYNbCOB
2000 Iu.

KoHcTaHTa npeobpasoBaHusa Bbixoga Kp (umn/n) nnu Kem (umn/kr),
onpegenswoLwaa Bec UMnynbca, MoXeT yCTaHaBNMBaTbCA B npegenax
oT 0,0001 go 9999. [ina onpeneneHus 3HaveHust Kp (Kpm) C ydyeTom
MaKCcMManbHOro 3HayeHus pacxoga B Tpybonposoge, rae byaer ycra-
HaBNMBaTbCA pacxodoMep, a TakkKe YaCTOTHbIX CBOWMCTB MPUEMHUKa
UMMYNbCHOIO CUrHasra MOXHO BOCMNOS1b30BaTbCA POPMYIION:

36-F 18-10°

makc Qmakc " Tn
rae Quaxc — MaKCUMarbHbIN 3KCMNyaTaLUMOHHbIA pacxoq B Tpy6onposo-
ae, M3y (T/);

F — makcumanbHO gonyctnMmaa aond rpueMHuKka 4actorta crieaoBa-
HMSA UMMNYMbLCOB pacxodomepa, Iu;

Kp[mmn/n]g

T
TM:?M — MMHUMaribHO AgonyctnMasa and npnemMHuka anmnTeribHOCTb

MUMMYNbCOB pacxoAomepa, Mc;
Ts — nepvoa crnefoBaHWA MMMYMbCOB Ha BbIXOAE pPacxoaoMe-
pa, Mc.

Ta6nuua 3. HasHauyeHUs yHuBepcanbHbIX BbIXOA0B

Pexum pabotel | OBGo3HaveHue Ycnosue hopMnpoBaHusi curHana /
BbIX0o4a Ha guncnnee N3MEeHEHNA COCTOAHNA Ha BbIXode
1 2 3
0- (Qm-) Pacxog npu obpaTHOM (OTpuuaTenbHOM) HanpasBneHun
noToKa
YacToTHbIN Q+ (Qm+) Pacxog npu npsiMmom (NOMOXWUTENbHOM) HanpasBneHun
noToKa
|Ql(Om|) |Pacxon npu no6om HanpasneHnn notoka
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MpogonmxkeHne Tabnuubl 3

1

2

3

Amn. oK. pos.

OkoHuyaHne Habopa 3agaHHOro 3HayeHus obbema npu
[031POBaHUM

MMnynbCHbIN V- (M=) O6bem (macca) npu obpaTHOM HanpaBfeHMN NOTOKa
V+ (M+) O6bem (Macca) npy NpsAMOM HanpasreHUM NOTOKa
IvI(M]) |O6bem (macca) npu no6om HanpasneHmn NoToka
M3meHeHne HanpaBneHus NOTOKa XWAKOCTU B TpybGo-
HanpaBsneHune
npoBoae
Q > QHanb |[peBblweHne 3Ha4YeHUS Quans
Owwnbka JTiobas owmnbka, guarHocTupyemasa pacxogomMepom
Pene posaropa|CtapTt / 0CTaHOB [0O3UPOBaHUA
MuTtaHue OTCcyTCTBME CETEBOrO NUTAHUA

Jlornyeckumn

R BHe ganana3

I/I3mepeHHoe 3Ha4yeHne conpoTmnBieEHNA Bbllle 3aaHHO-
ro 3Ha4yeHus

MycTtasa Tpyb6a

3Ha4yeHne ConpoTUBIEHNS Bbllle YCTAaHOBIEHHOMO MOPO-
rOBOro 3Ha4YeHus1 Ans 3anofiHeHHoW Tpy6obl

Q BHe guanas

3HayeHne pacxoda BHe 3a4aHHOro ananasoHa

Q <QmuH

Tekyllee 3Ha4YeHNe pacxofa MeHbLUEe 3HaYEeHUSI HUKHEN
rpaHuLbl 3aaaHHoro paboyero avanasoHa

Q > Qmakc

Tekyliee 3HadeHne pacxoaa 6onblue 3Ha4YeHnsi BepXHen
rpaHuubl 3agaHHoro paboyero gvanasoHa

Mo ymonuyaHuto Npu BbiNycke U3 NPOM3BOACTBa Ans Bbixoda Net
yCTaHaBNMBaETCs YacTOTHbIA pexuM paboTbl 1 3HadeHne Kp, ykasaH-
Hoe B Tabn.4, 4to cooTBeTCcTBYET YactoTe okono 1500 My npu Quave.

Tabnuua 4
Dy, MM 10 15 20 25 32 40 50 65 80 | 100 | 150 | 200 | 300
Kp, vmn/n {1600| 700 | 400 | 250 | 160 | 100 | 65 40 25 15 7 4 1,7

¢ B yacTtoTHOM pexume 4acToTa cnegoBaHUs MPOMOPLUMOHanbHa cpea-
HemMy OObLEeMHOMYy pacxody, W3MepeHHOMY B TeuyeHue npeablayLimnx
80 mc.

Mpn paboTe B YaCTOTHOM pexnme 3agaeTcs 3HadeHne Kp, a Takke
3HayeHus napametpoB MakcumanbHasa 4vactota (Fmakc) n ABapun-
HaA yacTtoTa (FaBap).

MakcumanbHas 4YacToTa — YacToTa Ha Bbixoge Npu MakcMMarib-
HOM pacxofe B AaHHOM Tpybonposoae. [peBbilleHne Ha BbIXoAe 3Ha-
yeHnss MakcumanbHOM 4acTOTbl AMArHOCTUPYeTCs B pacxodoMepe
Kak HeluTaTHas cuTyauus, T.e. 3aJaHHOe ANs AaHHOro Bbixoda 3Have-
Hue Kp HEKOpPPEKTHO.

ABapunHaa yactoTta — 4YacToTa cregoBaHUs MMMNYMAbCHOW nocne-

poBatenbHocTn (He 6onee 2000 Mu), koTopas GygoeT dopmmpoBaTbCA
Ha BbIXOAE B Clyyae, ecrniv U3MepeHHoe 3Ha4yeHne pacxoda npesbilla-
eT 3HaveHne Quane ANs AaHHoro Dy pacxogomepa. 3agaHHOE 3HaYeHme
ABapuMHOM 4YacTOTbl JO/MKHO ObiTb HE MEHbLLE 3a4aHHOrO 3HAYEHUS
MakcumManbHOM YacToTbl AN AaHHOMO BbIXOA4a.
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Ans oTKNYeHnsa PyHKUMN (POPMUPOBAHNSA Ha BbIXOOE aBapUNHOM
YacToTbl HEO6X0ANMMO 3a4aTb 3Ha4YeHne ABapUMHOM YacTOTbI, PaBHOE
0.

HasHauyeHne Bbixoda B YaCTOTHOM peXume 3apaeTcsi yCTaHoBKa-
MW, NpuBeaeHHbIMM B Tabn.3.

Mpu yctaHoske | Q | { Qm | ) — pacxoa no moaynio, umnynscHas no-
crneaoBaTerflbHOCTb C 4YacTOTOW CrefoBaHuWsl, NPOMOPLMOHANbHON M3-
MEpPEHHOMY 3HA4YeHUIo pacxoda, PopMMpyeTcs Ha Bbixoae npu Ntobom
HanpaeneHun notoka, npu yctaHoBke Q+ (Qm+) — TONbKO NPY NPSIMOM
HanpaeneHun notoka, Q- (Qm-) — TonNbko Npu obpaTHOM HanpaBreHUN.

B nMmnynbcHOM pexume paboTbl B TeYEHME CeKyHAbl Ha BbiXon MOCTY-
naeT nayka MMMNynbCOB, KONMYECTBO KOTOPbIX C Y4ETOM Beca MMmnyrbca
COOTBETCTBYET 0OBbEMY, U3MEPEHHOMY 3a NPEAbIAYLLYI CEKYHAY.

I'Ip|/| pa60Te B UMMNYJIbCHOM peXnme 3aaeTcd 3Ha4YeHune Kp n ne-
puoa nMmnynbcoB Tumn.

Mepuog wnmnynscoB TumMn — nepuon cregoBaHUA UMMYNbLCOB B
nayke; Moxet ObITb 3a4aHo 3Ha4YeHue ot 1 go 1000 mc.

HasHadeHve Bbixoga B MMMNYNbCHOM pexuMme 3ajaeTcs YCTaHOB-
Kamu, npuBegeHHbIMM B Tabn.3. lNpu yctaHoBKe |V | (| M |) — obbem
(macca) no mogynto, MMMynbCbl, KONMMYECTBO KOTOPbIX MPONOpPLMOHarib-
HO M3MEpPEHHOMY 3HayeHuio obbema (Macchl), NOCTynawT Ha BbIXOA
npu nobom HarnpasneHun notoka, npu ycraHoske V+ (M+) — Tonbko
npyv NpsiMoMm HanpasneHun notoka n V- (M-) — Tonbko npu obpaTtHoM
HanpaBneHuw.

Mpu yctaHoBke Mmn. ok. 403. (MMMYNbC MNPU OKOHYaHWUWU O03MPO-
BaHWs1) Ha BbIXxoAde pacxogomMepa POPMUPYETCH OAMHOYHBLIN MMMNYIbC
ANUTENBHOCTBLIO, paBHOM NONoBMHe Tumn.

B norndeckom pexmnme Ha BbIxode Hanuumw cobbiTusa (Mnun ero onpe-
AEeNEeHHOMY COCTOSIHMIO) COOTBETCTBYET OOUH YPOBEHb INEKTPUYECKOrO
CUrHana, a OTCyTCTBMIO COBLITUA (UM MUHOMY €ro COCTOSIHUIO) — OPYron
YPOBEHb CUrHana.

lMporpaMMHO ONsi NOrMYecKoro pexuma 3afaeTcsa 3HayeHue napa-
MeTpa AKT. ypoBeHb, T.€. ypoBeHb curHana (Bbicokun nnu Huskum),
COOTBETCTBYIOLUMA HanmuMumio cobbiTusA. JnekTpuyeckne napameTpsbl
YPOBHeW curHana npusegeHbl B [NpunoxeHumn b.

HasHauyeHne BbIxOoga B JIOrMYECKOM pexume 3aJaeTcsl yCTaHOBKa-
MW, NnpMBeAeHHbIMU B Tabn.3:

- HanpaBneHue — ypoBeHb curHana Ha BbIXOAe M3MeHsieTcs 6e3 3a-
[AEPXKKU NMPY U3MEHEHUW HaMpaBIeHUs NMOToKa B TPYGONpPOBOAE;

- Q > QHamb — ypoBeHb CUrHana Ha BbIXO4E U3MEHUTCS, €CNN U3MEPEH-
HOe 3HayeHMe pacxofa NPEeBbLICUMT 3Ha4YeHne Quavs ANSA AaHHOro Dy
pacxogomepa;

- OwmnbKa — ypoBeHb CurHana Ha Bbixoge WU3MEHUTCS Mpu BO3HMKHOBE-
HWUM NOOI HeLTaTHOW CUTyaLuUn, AUArHOCTUPYEMOI NPUGOPOM;
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- Pene Ao3artopa — ypoBeHb CUrHara Ha BblIXOoOe MEeHAETCA B MOMEHT
Ha4asa n oCctaHoBa npouecca go3npoBaHUA,

- MuTaHKe — Npy HaNMUYUM HaNpPsPKEHUST NUTaHUA Ha Bbixoae hopmupy-
€TCS BbICOKMI YpOBEHb CuUrHana, npu nponagaHun nuTaHus Hanpshke-
HMe Ha BbIXO4Ee OTCYTCTBYET;

- R BHe gnanas — YpOBEHb CUrHasia Ha Bbixoge U3MeHUTCA, eCiin nuame-
peHHOE 3Ha4YeHne CornpoTumeIieHNA Bbllle HEKOTOPOro 3agaHHOro 3Ha-
YeHUnA;

Myctasa Tpyb6a — ypoBeHb CurHana Ha BbIXOA4E U3MEHMUTCS, eCnv 3Hade-
HMEe COMPOTMBIIEHMS BbilEe YCTAHOBMEHHOIO NOPOroBOro 3Ha4YeHNsa s
3anofiHeHHoN Tpybbl;

- Q BHe Anana3 — ypoOBeHb cuUrHana Ha BbIXo4e U3MEHSEeTCH, ecnu 3Ha-
YyeHune pacxoda BHe 3agaHHOro anana3oHa,

- Q < QMUH — YpOBEHb CUIrHasna Ha BblXoAe U3MEeHUTCA, eClin USMEPEH-
HO€ 3Ha4YeHne pacxoga CtTaHeT MeHblLlue 3Ha4YeHune Qwmk;

- Q > QMmakc — ypoBeHb CUrHamna Ha BbIxoAe U3MEHMUTCS, eCnn U3MepeH-
HOe 3Ha4YeHWe pacxofa cTaHeT Gorblue 3HaYeHNe Quakc.

1.5.4.4. ToKkoBbIV BbIXOZ

ManbBaHU4YeCKN pa3Bsi3aHHbIN TOKOBLINM BbIXO4 pacxogomepa Mo-
XeT pabotatb B ogHOM M3 Tpex ananasoHos: (0-5) MA, (0-20) MA unun
(4-20) MA.

HomMmuHanbHble cTaTnyeckue XapakKTepucTtnkmn TOKOBOIro Bbixoaa.

QV = QHI‘I +(Qan _QHH).lleIX%1

Makc ~ 'MUH

Qm = QmHn + (QmBn - QmHn) : @ ’

Makc  'MUH

rae Qv (Qm) — M3MepeHHOoe 3HauyeHue pacxopa, MS/J4; n/MuH;(T/Y;
Kr/MUH);

Qun (Qmun) — 3agaHHOE 3HAYEHWE HWKHEro mnopora Mo TOKOBOMY
BbIXOZlY, COOTBETCTBYIOLWIEE lwun, M3/Y; N/MUH; (T/4; KI/MUH);

Qen (Qmen) — 3agaHHOE 3HA4YeHMEe BepxXHEero nopora rno TOKOBOMY
BbIXOZY, COOTBETCTBYIOLIEE lmake, M3/4; N/MUH; (T/4; KI/MUH);

lseix — 3HAYEHUE BLIXOAHOMO TOKOBOIO CUrHara, COOTBETCTBYHOLLEe
N3MepeHHOMY 3Hau4eHuto pacxoaa, MA;

Ivake — MakCMManbHOe 3HadYeHne auManas3oHa paboTbl TOKOBOrO Bbl-
xoaa (5 nnn 20), MA;

Iwmn — MUHUManNbHOE 3HaYeHve avanasoHa paboTbl TOKOBOrO BbIXO-
Aa (0 unu 4), MA.
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MporpammMHO Ansi TOKOBOrO BbIXOAa 3adaloTcst AnanasoH paboTbl 1
3Ha4YeHMs YCTaBOK, a Takke HasHauveHue. [pu ycTaHOBKE Ha3Ha4eHus
pacxop, TOK, NPOMOPLMOHAnbHbLIA U3MEPEHHOMY 3HAYeHU0 pacxoaa,
rnofaeTcs Ha Bbixod Npy NoboM HanpaBneHnn NoToka.

Bpema yctaHoBneHus curHana Ha TOKOBOM BbIXOAe perynupyetcs
napametTpom KcpmnbTpa, KOTOpbIN MOXET 3adaBaTbCs NPOrpaMMHO B
AnanasoHe 3HayeHun ot 0 go 39. CooTBETCTBME HEKOTOPLIX 3HAYEHUN
KdunbTpa 1 BpeMeHn yctaHoBNEHUS NpMBeaeHbl B Tabn.5.

Tabnuua 5
Kdbunbtpa 0 10 20 30 35 39
Bpewms ycTtaHoBREeHUS, C 3 4 11 22 117

TokoBbI BbIXog B AnanasoHax paboTbl (0-20) MA unun (4-20) MA
MOXeT paboTaTtb Ha Harpy3ky conpoTtuBreHnem o 1 kOwm, B guanasoHe
(0-5) MA — 0o 2,5 KOM.

,El,onycmmaﬂ AnnHa kabensi cBaA3M Mo TOKOBOMY BbIXoAy onpene-
1AeTCcAa conpoTmuBneHnem nMMHMM CBA3N. I'Ipm 3TOM CymMmMa BXOAHOro co-
NMPOTUBITIEHNA MNMPUEMHUKA TOKOBOIro CUrHasmna m conpoTtumsiieHna nnMHnm
CBA3N HE OOJKHa MNMpeBbillaTbh YKa3aHHOIo CoOnpoTmuBIEHNA Harpy3ku.

1.5.5. KoHCcTpyKUumMA

MpoToyHasa YacTb pacxogomepa, B 3aBUCUMOCTU OT TUnopasmepa
NMB0 HasHa4YeHUs), BbIMOMHAETCA B pa3HbIX KOHCTPYKTUBAX:

nog npucoeanHeHune tuna «caHgsuyy» (Dyl10, Dy15), korga MNP ¢ no-
MOLLBIO LUMWUAEK 3aXXMMaeTca Mexay AByms doriaHuamu, npuBapeHHbI-
MM K KOHLaMm TpybonpoBoaa B MecTe Bpe3kn pacxoaomepa;

dnaHuoBaHHon (Dy20-Dy300), korga dpnaHubl MNMP kpenstca 6ontamu
K oTBEeTHbIM hraHuam Tpybonposoga. ®naHupl MNP narotaenmeatoTcs
no 3akaay u3 ctanu mapku 20 nMbo 13 HepXKaBekLLEN CTanu;

nopg pesbboBoe npucoegmHeHne (Dyl15, Dy32, Dy50, Dy80), korga MNP
C NMOMOLLbI HaKMAHbIX raek NMPUCTBIKOBLIBAETCS K LUTyLepam, npuBa-
PEHHbIM K KOHLaM TpybonpoBoaa B MeCTe BPe3Kkn pacxogomepa.

BHyTpeHHS NOBEPXHOCTb MPOTOYHOM YacTn yTepyeTca (pTopo-
naacToM Unn nosimypeTaHoM.

Ha topueBble nosepxHocTu MNP3 ¢ dyTepoBkon Toponiactom
ANa npegoxpaHeHus ee B Mpouecce MOHTaXa M aKkcnnyaTauuMm ycrta-
HaBMMBAKTCA 3alLUUTHbIE KOfbLa U3 Hep)asetwen ctanu. uameTpol
3alNTHBLIX Koney npu ucnonb3oBaHun dnaHueB no NOCT 12820 wc-
nonHexnmss 1 Ha gaenenune 2,5 MlMNa obecneunBatdT COOCHOCTb BHYT-
peHHero kaHana NMMP3 n oTBETHLIX oNaHLEB.

Kpome ToOro, Hanuuune y 3awmTHbIX koney dnaHuoBaHHbIx MNP
3a3emMngoLLero nenectka, obecneynBaeT INEKTPUYECKUI KOHTaKT pac-
XOOOMEPOB C U3MEPSEMON XUAOKOCTLIO NPU UX MOHTaXxe B MacTUKO-
Bble (MeTannonnacTnkoBble) TpybonpoBoabl.
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CeapHble coeguHeHus MMNP ana OVAD BbINONHAKTCSA B COOTBET-
ctBun ¢ TpeboaHmamMu HI1-104-18. KoHTpoOnb CBapHbIX COeaUHEHWUN
BbINonHsieTcsa B cootBeTcTBUmM ¢ HIM-105-18.

OneKTpoabl, KOHTAKTUPYIOLWME C KOHTPONMPYEMOWN >KUOKOCTbIO, B
3aBUCMMOCTU OT HasHa4yeHus pacxofdomepa (Buaa KOHTPONMpyemown
XNOKOCTWN) M3roTaBNMBAKOTCA M3 Pa3nuyHbiX MaTepmanos. MapkupoBka
c obo3HavyeHneM maTepuana anektpoaos (H — HepxaBetowwasa cranb,
Ta — TaHTan unu Ti — TUTaH) HAHOCUTCA Ha LMNNHOPUYECKYIO NMOBEPX-
HOCTb BbICTyNa NPOTOYHOM YacTu pacxodomepa nog npucoegvHeHue
TMnNa «CaHABUY» nnu donadua pacxogomepa (MNpunoxeHue A).

BTopuuHbIi npeobpasoBaTenb COAEPXUT NnaTbl C 3NEKTPOHHBIMM
KOMMNOHEHTaM1, KOMMYTaLMOHHYIO MaTy, a Takke XXuakokpuctannuye-
CKUIA MHOMKATOP C NOACBETKON 1 ONTUYECKYIO KnaBuaTypy.

MeTannuyeckun kopnyc 6noka anekTpoHukn Bl nmeet umnuHgpm-
4yeckylo PopMy M 3aKpbiBaeTCs C ABYX CTOPOH HaBUHYMBAKOLLMMMUCS
Kpblwkamn. MNMepeHas Kpblwka MMeeT Npo3paydHylo NUUEeBY MaHerb.
Mo Hen pasmeLLatrnTCa XUOKOKPUCTaNIMYeCKUn NHOMKaTop U Krnasma-
Typa, BbINOJSIHEHHAs HAa OCHOBe (POTO3NEMEHTOB. POTOINEMEHT KHOMKM
KnaeuaTypbl cpabaTtbiBaeT Npy NOOHECEHUN K KHOMKE Nanbua pyku (unm
Kakoro-nnbo npegmeta).

Pacxogomep MOXeT BbinycKkaTbCs:

B edMHOM KOHCTpykTuBe, korga MNP n Bl ckpennatoTcs npy nomoLum
CTOWKM B OOUH ONOK;

B pa3HeCeHHOM KOHCTpykTuBe, korga MNMNP3 u Bl BbINONHeHb! B BUAe
OoTAenNbHbIX 6nokoB. Bnokn cHabxeHbl MOAYNSIMW KOMMYTaLWUKU, KOTO-
pble obecnevnBaloT MOAKIMOYEHNE cUrHanbHbIX Kabenen [MMP3-BI1.
Kaxxabih mogynb KOMMyTauumn pasmMeLLaeTcs B OTAENbHOM MeTannuye-
CKOM Kopnyce uunuHgpuyeckon opMbl U 0bpasyeT 6ok KoMMmyTaumu.
Kopnyc BK 3akpbiBaeTcs ¢ ABYX CTOPOH HaBUHYMBAKOLLUMMUCS KPbILLKa-
MW,

Koxyx INMIMP n nonas crorka, Ha koTtopown kpenutcsa b3 nnu BK BbI-
nosiHeHbl U3 MeTanna. Bo3amoxeH pa3BopoT B3O BOKpyr ocu CTOMKM Ha
90°,180° n 270° no 4Yacosou cTperike (MO 3akasy Npu BbiMNycke U3 Npo-
n3BOACTBA).

Mpn HeobxognmocTn (ana yaobetBa CUYUTbIBAHUA NoKasaHWn) WH-
AnKaTop MOXeT ycTaHaBnmBaTbCA Ha 6rioke ¢ pasBopoToM Ha 90° no
4YacoBoW CTpesike (Mo 3akasy nNpu BbiNyCke U3 NPON3BOACTBA).

Koprlyc b3 B BerHeIZ 4acTn nMmeeT OBa YeTbIpeXrpaHHbIX BbICTY-
na, c repmoBBogamMum an4d Kabens NnMTaHus 1 curHanbHbIX kKabenen.

Knemma 3awmTHOro 3asemMrieHnst pacxogomepa pacronoXeHa CHu-
3y Ha kopnyce B3 (BK).
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1.6. MapkupoBka n nfiombunpoBaHue
1.6.1. Ha nuueBon naHenun kopnyca b3 pacxogomepa B e4MHOM KOHCTPYKTU-
BE YKa3blBalOTCH:
- HanmeHoBaHne nNpunbopa;
- TOBAPHbIN 3HAK (PUPMbI-U3FOTOBUTENS;
- 3HaK yTBepXXAeHUsa Tuna cpeacrTsa U3MepPEHNs.

CBepxy Ha kopnyc B3 3akpennsetca wuneg (puc.3), Ha KOTOPOM
npuBeaeHbl:

- XapaKTepuCTUKM pacxogomMmepa (HanpsbkeHue nuTaHus, MakcumaribHoe
AaBneHne 1 TemnepaTtypa KOHTPOSIMPYEMOW XMAOKOCTU, KOO CTeneHu
3aWmThl);

- UICMOMNHEHNe pacxoaomepa;
- 3aBO/JCKOV HOMEp pacxoaomepa.

( HanpspkeHne nnTaHus..........cceeveeen... =24B:;0,7A )
MakcrumanbHoe AaBreHMe..............uu..... 2,5 Mla
TemnepaTypa XUAKOCT.........ccveeveeereenenn 150°C
CTENEHDB 3ALUNTBI ..ccvvneeeveieeeieee e eeaanes IP67
McnonHeHue -
pacxogomepa IEIH”I Bg//E T 3aBopckon

. ) HoMep
\ﬁ TP 00032 | | Ne 800046 4/

Puc.3. Bug wunbaa pacxogomepa B e4AMHOM KOHCTPYKTUBE.

1.6.2. Ha nuueBon naHenu kopnyca B3O pacxogomepa B pasHECEHHOM KOH-
CTPYKTUBE yKa3blBalOTCS:

- HanMeHoBaHne Npunbopa;
- TOBAPHbIN 3HAK (PUPMbI-U3rOTOBUTENS;
- 3HaK YTBEPXOEHNSI TUNA CPEACTBA U3MEPEHNSI.

CBepxy Ha kopnyc B3 3akpennsetca wunbg (puc.4), Ha KOTOPOM
YKa3blBalOTCSA:

- XapaKTepUCTUKN pacxogomepa (HanpsbkeHue NUTaHus, CTeneHb 3alum-
Thl);

- ICMIOMHEHMe pacxoaoMepa;
- 3aBO/ICKON HOMEp pacxoaomepa.

Ha wwunboe Gnoka kommyTauuu BTOPUYHOTO npeobGpasosartens
npuBeaeH.I:

- XapaKTepuUCTUKU pacxogomepa (MakcumanbHoe pabouyee OaBneHue,
TemnepaTypa XUAKOCTU U KOA CTENEHU 3aluThbl);

- ICMIOMHEHMe pacxoaoMepa;
- 3aBO/ICKON HOMEp pacxoaomepa.
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McnonHeHne
pacxogomepa

\gt TOP 00 | |

BIIMET TSP B

PACKODOMEP-CHETYUK SNEKTPOMATIHUTHBEIN
HanpsokeHme MUTBHWR ....coo.oooocrcne.. =248; 0,7A

CTENEH BALMTEL «cceromeeestooeasesmaesnsmesassansasease |2 67

Bl IBSZZEg

a) wunb0 Ha brioke anekmpoHuku Br1

B3NET TSP nneg
PACXOLIOMEP-CHETHMUIK SAMEKTPOMAIHUTHEIMU

MaKeUMANEHO® JBABIIEHUE c.onroorasonrassmonss 255 MITTA
TeMnNepaTypa KUOKOCTH ...... renreernens 150°C
CTEMNEHb BEWUMTED . .eevvveeanonesesseeannrans sesssssmsaase I OF

% [l EEET

TP 208K Ne 000000

6) wunb0 Ha brioke kommymauuu NP3

Puc.4. Bug wunbaoB pacxoaomMepa B padHeCeHHOM KOHCTPYKTUBe.

3aBopckon

HoMmep
Ne 000000 Jg/

1.6.3. [locne noBepkn pacxogomepa NromMoupyeTcsl KOHTakTHas napa pas-
peleHns Mmogudukaumm KannmbpoBOYHbIX NapamMeTpoB.

1.6.4. Jna 3awmTbl OT HECAHKLUMOHMPOBAHHOIO A0CTyna npu 3akcnnyaTaumm
MOryT 6bITb ONNoMBUpoBaHbLI HAaBECHOM NNOMBON KpbILKK Kopryca b3.
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2. NICMNOJIb3OBAHUE MO HA3HAYEHUIO

2.1. AkcnnyaTauyMoHHbIe OorpaHu4yeHus

2.1.1.

2.1.2.

2.1.3.

JKcnnyaTauusa pacxogomMepa [OOoSbKHa MpoM3BOOUTLCA B YCINOBUSIX
BHELLHMX BO3AENCTBYIOLWNX (PAKTOPOB, HE NPEeBbLIWAKLWNX JONYCTUMbIX
3Ha4YeHUn, OroBopeHHbIX B .1.2.3.

Pacxogomep MoOXeT ycTaHaBNMBaTbCS B BEPTUKaNbHOM, rOpU3oHTarb-
HOM MIM HakNoHHOM TpybonpoBoae. Hanvume rpsseBUKOB MK crewm-
anbHbIX PUNLTPOB He 06s13aTeNbHO.

ToyHasa n HagexHasa paboTa pacxogomepa obecnedmBaeTcs Npu Bbl-
nosiHeHun B mecte yctaHoBku MNINP crneayrowmx ycnosumn:

- OTCYTCTBYET CKOMNMNeHne Bo3ayxa;
- DaBreHne XMOKOCTU UCKIoYaeT razoobpa3oBaHue B TpybonpoBoae;

2.1.4.

2.1.5.

Ha Bxoge u Bbixoge [P umetoTcsa NpsSMONIMHENHbIE y4acTkn Tpybo-
nposoga cooTBeTcTBYOWeN AnnHbl ¢ Dy, paBHbim Dy TMNP. Ha aTtux
yyacTkax He AOSMKHO ObITb HUKAKMX YCTPOWCTB UMW 3NIEMEHTOB, BbI3bl-
BalOLLUNX U3MEHEHME CTPYKTYPbl MOTOKA XUOKOCTY;

BECb BHYTPeHHUN obbem kaHana [P B npouecce paboTbl pacxono-
Mepa 3anoJSTHEH XXUAKOCTbIO;

HaNPsXXEeHHOCTb BHELLUHEro MarHUTHOrO MOMSA NPOMbILIIEHHON YacToThl
He npesblwaeTt 400 A/m.

BHUMAHME! 3anpelwaeTtcs Ha Bcex atanax paboTbl ¢ pacxodo-
MEPOM KacaTbCA pyKaMu 3fIEKTPOAOB, HAXOASALMXCS BO BHYTPEHHEM
kanane lMP.

PekomeHngaumm no BbIbopy MecTa yCTaHOBKM U NpaBuiia MOHTaxa
(oemoHTaxa) pacxogomepa, onucaHue Habopa aNeMeHTOB apmaTypbl
N3noXeHbl B [OKyMeHTe «PacxogoMep-CYeTYuK 3feKTPOMarHUTHbIV
«B3JNET T3P». NHcTpykums no moHTaxy». LLUKC.407212.002 M.

Tuvn 1 coctaB KOHTPONMMPYEMOW XNOKOCTU (HanmMumMe n KOHLEHTpauus
B3BECEW, NOCTOPOHHMX XUAKOCTEN U T.MN.), pEXUM paboTbl U COCTOSHNE
TpybonpoBoaa He AOMKHbI NPUBOANTL K MOSIBIIEHUIO OTIOXEHWUIA, BN-
AOWKUX Ha paboTocnocobHOCTL U MEeTPOSIorMYeckne XxapakTepucTuku
pacxogomepa.

HAns obecneyeHuss pabomocnoco6Hocmu pacxodomepa 8 cu-
cmeme, ucnonb3yrouieli y2osnbHbIl ¢hunbmp, Heob6xod0umo crie-
dumb 3a e20 uUcrnpPasHoOCMbH.

HeobxoanmocTb 3alMTHOro 3asemneHusa npubopa onpefenserca B
cooTBeTCcTBUM C TpeboBaHuamu mmasbl 1.7 «[lpaBun ycrtponcTtea
3MEKTPOYCTAHOBOK» B 3aBUCMMOCTU OT HamnpsbKeHWsa nUTaHusa u ycro-
BUI pasMeLLeHnsa npubopa.
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2.1.6.

2.1.7.

MonHuesawmTta obbekTa pasmelleHms npubopa, BbINOMHEHHAasi B CO-
OTBETCTBUM C «MIHCTPYKUMEN NO YCTPOWCTBY MOJSTHME3ALMUTbl 34aHUN,
COOPYXEHNA W MNPOMbILIIEHHBIX KOMMYHMKauun» CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccun Ne280 ot
30.06.2003), npegoxpaHsieT npmbop OT BbIXO4A M3 CTPOS NPU HaNn4nm
MOSHMEBbLIX Pa3pPsa0B.

TpeboBaHUsi K YCrOBUSIM 3KCMflyaTtauum M BbIOOpY MecTa MOHTaxa,
NpUBEAEHHbIE B HACTOSILLEN JKCMryaTaUMOHHON AOKYMEHTauuW, y4u-
TbIBAlOT Hanbonee TUNUYHbIE BHELLHWE (DaKTOphbl, BNUsOWME Ha pabo-
Ty pacxogomepa.

Ha o6bekTe akcnnyaTaumMm MOryT CyLLeCTBOBaTb MM BO3HUKHYTL B
npouecce ero aKkcnryaTauuMum BHeLHWe dakTopbl, He noaaatoLmecs
npenBapuTenbHOMY MPOrHO3Y, OLEHKE MINM NPOBEPKE M KOTOpble Mpo-
N3BOANTENb HE MO YYeCTb Npu pa3paboTke.

B cnyyae nposiBneHunsi nogobHbIx hakTopoB criegyeT yCcTpaHUTb X
WUNM HalNTU MHOE MECTO 3JKChnyaTauuu, rae AaHHble akTopbl OTCYT-
CTBYIOT UNM He OKa3blBaOT BNMSIHWSA Ha paboTy usgenus.

2.2. Bbibop TMNopasmepa pacxogomepa

2.2.1.

2.2.2.

2.2.3.

Beibop TMnopasmepa pacxogomMepa onpeaensieTcs AnanasoHoM pac-
xonoB B TpybonpoBoae, rae 6yaet yctaHasnueatbes MNP, Ecnn gua-
nasoH pacxodoB AnS AaHHOro Tpybonposoda yknaabiBaetcs B gnana-
30H pacxogoB HECKOSbKMX TUMOpa3MepOB pacxogomepa, To onpege-
NATb HYXKHBIW TUMOpa3Mep pekoMeHOyeTCa UCXoas M3 3aJaHHoro npe-
AENbHOro 3Ha4YeHus NoTepb Hanopa.

Ecnn 3HayeHne Dy BbIGpaHHOro Tunopasmepa pacxogomMepa MeHbLUue
3HauyeHus Dy TpybonpoBoga, Kyaa npegnonaraeTtcs yCTaHaBnuMBaTb
MrP, To ana MoHTaxa B TpybonpoBo4 UCNONb3YHTCA NepexogHble Ko-
Hyca (koHdy3op u anddysop).

OnpepennTtb rmgpaBnMyeckne notTepu Hanopa B CUCTEME <KOHQDY30p —
MNP — guddysop>, NpuBELEHHOM Ha PUC.5, MOXHO MO HUXenpuee-
JEHHOW MeToauKe.

2.2.3.1. AcxogHble gaHHble Anga onpeaeneHus notepb Hanopa:

- 06bEMHBIV pacxo XMAKOCTU B AaHHOM TpybonpoBoge -Q  [M3M];
- Dy nogBogsiwero Tpybonposoaa -D1  [mmMm];
- Dy nne -D2  [mm];
- Dy oTBOgAWEro Tpybonposoga -D3  [mm];
- Yron KOHYCHOCTM KOHpy30pa -ou1  [rpag];
- Yron KoOHycHocCcTu andodgysopa -a3 [rpaal;
- ANWHA NPSAMOSIMHENHOrO y4acTka -1 [Mm].
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DH DN i. qu
| |
/2 | /2
1 — KoHy30p;
2 — [10/1HOMNPOXOOHas wapoesas 3ad8UXKa;
3 -TIrP;
4 — dugbgpy3sop.

Puc.5. Cxema Tpyb6onpoBoaa B Mmecte yctaHoBku [IP.

2.2.3.2. CornacHO WM3BECTHOMY MPUHUMNY CYneprno3vuun CyMMapHble NoTepwu
Hanopa hu B cucteme <koHdysop — MNP — anddysop> cknagbiBatoTcA
N3 MEeCTHbIX NoTepb Hanopa B KOHAY30pe hu1, NPSAMONIMHENHOM y4acT-
ke (anvHou 1) huz n guddysope haus.

MoTepun Hanopa B KOHQYY30pe onpeaenstTcs no rpaduky puc.6a,
roe vz — CKOpOCTb MOTOKa XMUAKOCTM B NPAMOSMHENHOM y4yacTke. [pa-
UK 3aBUCMMOCTU NOTEPb Hamopa OT CKOPOCTM NOTOKa paccynTaH ang
yrna KOHYCHOCTU KOHdy3opa ou = 20°. [Ina onpegeneHnss CKOpocTH ro-
TOKa XWOKOCTWU MO 3HA4YeHU0 00beMHOro pacxoga Q MOXHO BOCMOfb-
30BaTbCA rpacpmkom puc.7 nnu oopmyron:

Q[M3 /LI] . 103 .

v[Mlc]= —————
[we] 09-n-Dj[mM]

MoTepn Hanopa B NPSMOSIMHEMHOM Yy4acTKe onpeaensTcs Mo
rpadouky puc.66. Mpaduk 3aBUCMMOCTM NOTEPL Hamopa OT CKOPOCTU
NMOTOKa pacCcyMTaH Afs OTHOLLEHUN ASNIMHbI NPSAMOSIMHENHOrO yyacTka K
anameTtpy 15; 20; 25 n 30.

MoTepn Hanopa B anddysope onpenenarnTca no rpaduky puc.6s.
'padmk 3aBMCUMOCTU NOTEPb Hanopa OT CKOPOCTU MOTOKa paccyuTaH
Ansa yrna koHycHoctn guddysopa oz = 20° 1 OTHOLLIEHU HAaMboNbLLEro
AnameTpa guddysopa Kk HammeHbLemy 2,0; 2,5; 3,5 n 4,0.

NMPUMEYAHUME. TlMporpammHoe obecneyeHne ans npoBeneHus
YTOYHEHHOro pacyeTa noTepb Harnopa B cucteme <koHgysop — MNP —
Andpy3op> NocTaBnsaeTcs no 3akaasy.
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a)

h,:, M BOA.CT.
04
0,35
0,3 1
0,25
0,2 1
0,15 4
0,1 -
0,05 A : ] ' ' ' ' : :
0 T . . . . . . . .
2 3 4 5 6 7 8 9 10 11 12 V,, m/c

6)
h,», M BoAa.cT. /D,
12
10 1 30
6 20
6 15
4
2 4
0
1 12 v,, m/c
h,s, M BOA.CT.
3 ; ; ; ; ; ; ; ; ; ; D4/D,
S TR S0
2 1 1 25
1,5 2,0
1 4
0,5 1
0 4
1 12 v, mic

Puc.6. Npachukn 3aBucuMocTen notepb Hanopa B KoHdy3ope (a), npsamonu-
HeWnHoM y4acTtke (6) u andcysope (B).
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Puc.7. I'pacuk 3aBUCUMOCTM pacxoaa XUAKOCTU OT CKOPOCTU NOTOKa AnA
pa3nnyHbIX 3Ha4YeHun Dy.
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2.3. NNoaroToBKa K paboTe

2.3.1. Mepbl 6e3onacHocTH

2.3.1.1. K paboTe c pacxogomMepoM AonyckaeTcsi nepcoHan, U3yuYmBLUMIA 3KC-
nryaTauMoHHY0 JOKYMEHTAUMIO Ha n3genue.

2.3.1.2. Npn nogrotoBke U3Oenus K UCNOSIb30BAHUIO U B MpoLiecce aKcnnyara-
uun JormkHbl cobnogaTteca «lpaBuna TexXHUYECKOW 3JKcnnyaTtaumm
3MEeKTPOYCTAHOBOK MoTpebutenei» n «MexoTpacneBble npasuna Mo
oxpaHe Tpyaa (MpaBuna 6e3onacHOCTU) NpwU SKCAyaTauumn anNeKTpo-
YCTaHOBOKY.

2.3.1.3. lpn npoBegeHnn paboT C pacxogoMepoM OrnacHbIMU hakTopamn ans
yesioBeka SBMSAKTCA:

- NEPEMEHHOE HanpsbkeHne (C OeUCTBYHOLWMM 3HavyeHnem o 264 B va-
ctoton 50 I'y);

- fasneHue B Tpybonposoae (ao 4,0 Mla);
- Temnepatypa paboyen xungkoctn (oo 150 °C);

- Apyrne dakTopsbl, CBsi3aHHbIE C Npodunem 1 cneumdurkon obbekTa, rae
NPON3BOAMUTCA MOHTaX.

2.3.1.4. 3anpewaetca MCNonNb3oBaTb pacxogoMepbl Npu gaBneHun B Tpybo-
nposoge 6onee 2,5 MlNa (6onee 4,0 MlNa — ana pacxogomMepos, Bbl-
nyckaembIX Mo 3akasy).

2.3.1.5. B npouecce paboT no MOHTaxy, MyCKOHanaake Unm pemMoHTy pacxoao-
Mepa 3anpeLLaeTcs:

- MPOU3BOAUTbL MOAKIIOYEHMSI K PacXO4oMepy WNU 3aMeHy arekTpopa-
ANO3NEMEHTOB MPU BKIMIOYEHHOM MUTAHUN;

- JEMOHTaX pacxogomepa u3 TpybonpoBofa A0 MOSIHOMO CHATUS AaBrie-
HMSA Ha y4acTke TpyOONpoBOAa, rae NPoM3BOAATCS paboThbi;

- UCnorb3oBaTb 3nekTpopaanonpubopbl U 3NEKTPOMHCTPYMEHTbHI 6e3
MOAKIMOYEHMST X KOPMYCOB K Maructpany 3aliMTHOro 3asemrieHusi, a
TaKke UCMOMb30BaTb NEPEYNCIIEHHbIE YCTPONCTBA B HEUCMPABHOM CO-
CTOSTHUW.

2.3.2. [pn BBOAE B 3KCMyaTaumio pacxogomepa AOMKHO BbITb NPOBEPEHO:

- COOTBETCTBME HanpaeneHusa ctpenku Ha kopnyce MNP HanpaBneHuto
noToKa XXMAKOCTU B TpybonpoBoae;

- COOTBETCTBME ONNH MPSAMONMHENHBIX Y4acTKOB Ha BXode W BbIXoae
pacxogomepa;

- NPaBUNBbHOCTbL MOAKMYEHUS pacxodoMepa M B3auMOAENCTBYHOLLENO
060pyaoBaHUs B COOTBETCTBUM C BbIGPAHHOWN CXEMOW;

- NPaBUNbHOCTb 3afaHHbIX PEXMMOB PaboThbl BbIXOAOB pacxo4oMepa;

- COOTBETCTBUE HAaMPSKEHUSI MUTaHUS 3a0aHHbIM TEXHUYECKMM XapakTe-
pUCTMKaM.
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2.3.3. Pacxogomep npu nepBom BKMOYEHUU UMW Nocne AnuTernbHoro nepe-
pbiBa B paboTe roToB K 3KCnyaTauun nocre:

- MONHOro npekpaweHns OAUHaMUYEeCKUX rMApaBrMYeckuX NpoLeccoB B
TpybonpoBoae, CBsA3aHHbIX C UBMEHEHMEM CKOPOCTM M Pacxofa >KMOKo-
CTU (NPV OMNOPOXXHEHWUM UNN 3anofIHEHUN TPyBoNpoBoAa, perynmpoBke

pacxoga v T.n.);
- 30-MuHYTHOM npoMbIBKK TP NOTOKOM >XXMAKOCTY;
- 30-MMHYTHOro Nporpesa pacxogomMepa.

2.3.4. Nepen BBOAOM B 3KCnnyaTauuio Heobxoammo onnombupoBaTtb pacxo-
AomMep n 3agBuxkM 6annaca (npu ero Hanuunn).
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3. TEXHUWYECKOE OBCITY>XUBAHUE

3.1. lNpoBepka TEXHUYECKOro COCTOAHUA

3.1.1.

BBeaeHHbI B 3KCnyaTaLmnio pacxogoMep pekoMeHayeTcsi noaBepraTtb
nepnuoamnyeckoMy OCMOTPY C LiENbio KOHTPONS:

- paboToCnocobHOCTN pacxogomepa;
- cobnoaeHns yCnoBuin akcnyaTaumm;

- HAlMM4nAa Hanps>XeHna nnTtaHuA,

- OTCYTCTBUA BHELLUHNX noapem,ueHvuZ COCTaBHbIX YacTen pacxoaomepa,

- HAAEXXHOCTU AJNTEKTPUHECKMNX N MEXAHUYECKUNX COeUHEHUN.

3.1.2.

3.1.3.

3.1.4.

MepvoanMYHOCTb OCMOTPa 3aBUCUT OT YCINOBWUIA 3KCNnyaTauuun, Ho
He AorkHa ObITb pexe 04HOro pasa B ABe Hedenw.

HecobntogeHne ycrnosui akcnnyatauumn pacxogoMmepa B COOTBETCTBUN
C pasgenom 1.2.3 MOXeT NPUBECTM K ero 0Tkasy Ui NpeBbILLEHNIO 4O-
MyCTMMOrO YPOBHS NOrPELLUHOCTM U3MEPEHWMN.

BHelHNe noBpeXxaeHust Takke MOryT NMPUBECTU K MPEBbLILLEHNIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTU uM3MepeHuin. [lpu  nosiBneHun
BHELLUHMX NOBPEXAEHUN n3aenus unu kabens nutaHusi, cBs3n HeobXxo-
AMMO 00paTUTBLCA B CEPBUCHbLIN LIEHTP UMW perMoHansHoe npeacraBu-
TENbCTBO ANS onpefeneHust BO3MOXHOCTM ero AarbHenlen akcnnya-
Tauuu.

B npouecce akcnnyaTtaumm pacxogomMepa He pexe O4HOro pasa B rof
HeobXxoauMO NpPoBOAUTL MPOMPUNAKTUYECKUIA OCMOTP BHYTPEHHEro Ka-
Hana [MNP Ha Hanunume 3arpsi3HEHU U/MnNu oTnoXeHun. [JonyckaeTtca
HanuMyue nerkoro HaneTa, KOTOPbIA JOMMKEH CHUMATbCS C MOMOLLBIO Yn-
CTON MSATKOWN BETOLLW, CMOYEHHOW B BOJe.

Mpyn Hanuuun 3arpA3HEHUn N/UM OTAOXEHU Opyroro Buaa nmbo
MX CYyLWEeCTBEHHOW TOMLWMHbI HEeoBXoAMMO MNPOU3BECTU OYUCTKY MNO-
BepxHocTu MNP 1 oTnpaBuTb pacxogoMep Ha BHEOYEPEOHYHO MOBEPKY.

OumnCTKy OTNOXEHMI B 3TOM Crlydyae pekoMeHAyeTCsi NMpoBOAMTb
cpasy ke nocre 13BredYeHuss pacxogomepa u3 Tpybonposoga ¢ Nomo-
LL{blO0 BOAbI, YUCTOW BETOLUM U Heabpa3mBHbIX MOKLLNX CPEACTB.

Mpn oTnpaBKke pacxogoMepa Ha NMOBEPKY MMM B PEMOHT Heobxoammo
nocne AemMoHTaxa O4YUCTUTb BHYyTpeHHuW kaHan [P oT oTnoxeHun,
o6pas3oBaBLUMXCS B MpOLIeCCe aKCnfyaTauun, a Takke oT OCTaTKOB pa-
b6ouen xmnogkoctn. Ocmamiku azpeccusHol XUOKocmu OOJDKHbI
6bImb Helimpasiu3oeaHsbl.

Mpy MOHTaxe U OEMOHTaXe pacxodoMepa HeobxoauMo pyKoBOA-
CTBOBAaTLCHA MHCTPYKLIME MO MOHTaXy pacxoaomMepa.

OTnpaBka pacxogomMepa Ans NpoBeaeHusl NoBepku NMbo pemoHTa
[I0MKHa MNPOU3BOAMTLCA C MacrnopToM pacxogomepa. B conposoau-
TenbHbIX JOKYMEHTax HeobGXoAMMO YKasbiBaTb MOYTOBbIE PEKBU3UTDI,
TenedoH 1 hakc oTnpaBuUTeNs, a Takke crnocob 1 aapec obpaTHow ao-
CTaBKMu.
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3.2. NNoBepka

Pacxogomep-cyetumk anektpomarHutHeln «B3JIET T3OP» npoxo-
ANT NMEePBUYHYIO NOBEPKY MpU BbiMyCKe M3 NPOM3BOACTBA W MNocne pe-
MOHTa, Nepnoanyeckne — B npoLiecce aKcnayaTauum.

Me>xnoBepoyHbIN UHTepBan — 4 roga.

lMoBepka pacxogomepa NpPoOuM3BOAUTCA B COOTBETCTBMM C pasge-
nom «MeToamka noBepkuM» [OKYMeHTa «PacxogoMep-CHETYMK 3dnek-
TpomarHuTHbin  «B3JIET TOP». PykoBoacTBO nNO  3KCnnyatauuu.
Yactb lI». LUKCO.407212.002 P3.
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4. YIIAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

4.1. Pacxopgomep «B3JIET TOP» ynakoBbiBaeTCa B UHOUBUAYAIbHYIO Tapy
kateropumn KY-2 no FOCT 23170 (kopobKy 13 rodppupoBaHHOro KapToHa
nmMbo AepeBSIHHBIN ALLMK).

MpucoeamHuTenbHas apmaTtypa MOCTaBMsieTCs B OTAENbHOW Tape
pOCChINbIO NN B c6ope Ha OAMH UM HECKOSTbKO KOMMIEKTOB.

4.2. XpaHeHne pacxogomepa OOIMKHO OCYLLECTBIIATLCA B yNakoBKe U3roTo-
BUTENSA B CyXOM OTanMBaemMom NOMELLEHUN B COOTBETCTBUMN C Tpebo-
BaHuamu rpynnsl 1 no FOCT 15150. B nomeweHnn ans xpaHeHust He
AOJDKHO ObITb TOKONPOBOASALLEN MNbIfIA, NApoB KACAOT M LWenoyen, a
TaKkKe rasoB, BbI3bIBaAKOLLNX KOPPO3NIO N paspyLUAIOLLMX N30NALUIO.

Pacxogomep He TpebyeT cneumanbHOro TexXHMYeckoro obcnyxuea-
HUS NPU XpPaHEHWUMN.

4.3. Pacxogomepbl MOryT TpaHCMOpPTUPOBATbLCA aBTOMOOMUITbHBLIM, PEYHbIM,
)KEeNe3HO4OPOXHbIM M aBUALUMOHHLIM (KpOMe HerepMeTU3NpOBaHHbIX
OTCEKOB) TPAHCMOPTOM NMpU COBNIOAEHUN CreayLLNX YCIOBWIA:

- TPaHCNOPTMPOBKA OCYLLLECTBNSETCS B 3aBOACKON Tape;

- OTCYTCTBYET NpsAMoe BO34eNCTBNe BNaru;

- TemMnepartypa He BbIXoauT 3a npegensl oT muHyc 40 go 50 °C;
- BNaXXHOCTb He npesbiwaeT 95 % npu Temnepatype o 35 °C;

- Bubpaums B ananasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm unun
yckopeHuem ao 49 m/c?;

- yaapbl CO 3Ha4YeHMEeM MUKOBOIo yYckopeHus Ao 98 m/c?;

- YNIOXEHHbIe B TpaHCNopTe u3aenusi 3akpenseHsl Bo n3bexaHue nage-
HUS U COoyLapeHun.

5. YTUIIUSALUA

Pacxogomepbl «B3JIET TOP» He cogepxaTt BELWECTB U KOMMNOHEH-
TOB, MPeACTaBnslWNX OMacHOCTb ANA 340POBbS M0Aen U OKpyXKato-
Len cpedbl B Npouecce M Nocne OKOHYaHUs cpoka crnyxobl. YTunusa-
UMs pacxogomMepa OCyLecTBAAeTcs OTAEeSNbHO Mo rpynnamMm martepua-
MOB: NNAacTMacCoBbIE€ U PE3VMHOBbLIE 3MEMEHTbI, MNaThbl C ANIEKTPOHHBIMMN
KOMMOHEHTaMK, MeTanfIM4eckue 3reMEHTbl Koprnyca W KpenexHble
anemMeHTbl. B KOHCTpyKTMBE NPOTOYHOW YacTu pacxogomMepa UCMnorib3y-
eTca (proponnact-4, KOTOpbIA ANS yTUnNu3aumm OosmkeH 6biTb caaH B
COOTBETCTBYHIOLLYIO OpraHM3auuio.
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NMPUNOXXEHUE A. Bug coctaBHbIX YacTen pacxogomepa

170*

B3JIET T3P
PACXOHOMEP-CHETUMK
P anEKTPOMATHUTHI

172*

L1*

* - cNpaBOYHbIV pasmep

1 — 6510K 35IeKMPOHUKU; 2 — UHOUKamop; 3 — KHOMKU ornmu4eckou Kra-
guamypbl; 4 — Mecmo MapKuposku Mamepuara 371ekmpooos; 5 — 3a-

wumHoe KorJibyo,

6 -—

7 — KnemMma 3asemrieHuss; 8 — 2epmoeeod; 9 — 351IeKmpookl.

rnepsu4HbIl  rpeobpasosamersnb pacxoda;

Dy, mm D*, Mmm D1*, Mmm L1%, mm H*, Mm Macca, He
’ ’ ’ (c konbLaMM) ’ bonee, Kr
10 34 61 93 240 3,4
15 39 61 93 240 3,5

Puc.A.1. Bua pacxogomepa Dy10, Dy15 (B eanHom koHcTpykTuBe, MNP nog
NpUCOeAMHEHNE TUNA «CIHABUYY, C 3aLLUMTHBIMW KOMbLAMN).
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172*

145*

L1*

* - CNpaBOYHbIV pasmep

1 — 6510K 351IeKMPOHUKU; 2 — UHOUKamop; 3 — KHOMKU ornmu4yeckou Kra-
suamypsbl; 4 — Mecmo MapKupo8KU Mamepuasia 3/1eKmpodos; 5
— 3awWumHoe KosnbUo; 6 — nep8uYHbIl npeobpasosamersib pacxoda;

7 — 8UHM KpereHus 3a3eMsisiou,eao npos8oodHuUKa; 8 — 2epmMo8eod;

9 — annekmpoOkl; 10 — ecriomo2ameribHas oropa,; 11 — anemeHm Kperi-
JIeHUs1 3auumHo20 Kosribya, obecriequsarowul aekmpu4yecKkull KOH-
makm Kopryca pacxodomepa ¢ paboyel XUOKOCMbIO.

Dy, mm D*, Mm D1*, Mm L*, Mu LT", Mu H*, Mm Hgﬂgg:lae,e
’ ’ ’ (6e3 koney) |(c konbLamm) ’ r ’
20 50 100 142 150 270 5,6
25 58 110 192 200 280 6,2
32 65 130 192 200 290 7,7
40 75 140 192 200 300 8,6

Puc.A.2. Bupg pacxogomepa Dy20-40 (B eanHoM KOHCTpykTuBe, MNP cdnaHuo-
BaHHbIN, C 3aLLMTHBIMWU KOSbL@aMN).
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170* > 172*

0
B3JIET T3P

PACXOOMEP-CHETUMK
@ JNEKTPOMATHUTHBIA @

SOJ[OMC4
v

8
¥ 145*
2
3
4

< B| D* D1*

L1*

* - CNpaBOYHbIV pa3mep

1 — 6510K 35IeKMPOHUKU; 2 — UHOUKamop; 3 — KHOMKU ormu4yeckou Kra-
suamypsbl; 4 — Mecmo MapKupoeKku Mamepuasia anekmpooos; 5 — 3a-
WuUmHoe Kosbyo; 6 — nepsuyHbIl npeobpasoeamersib pacxoda; 7
— BUHM KperneHusi 3a3emrsoueao nposooHUKa; 8 — 2epmMo8eod; 9
— anekmpookl; 10 — ecriomoeamerbHas oriopa; 11 — anemeHm Kpenrie-
HUS 3aWUMHO20 Koribya, obecriequsarouyuli 371IeKMpuUYecKull KOHmakm
Kopryca pacxodomepa ¢ paboyel XUOKOCMbIO.

L*, mm L1*, mm Macca,
Dy, mm D*, mm D1*, mm ’ ’ H*, Mmm He bornee,

(6e3 koneu) |(c Konbuamwm) r
50 87 155 192 200 315 10,1
65 109 175 192 200 325 11,5
80 120 190 192 200 340 13,6
100 149 225 242 250 370 19,7
150 202 290 262 270 430 33,2
200 258 358 322 340 493 52
300 362 475 482 500 607 98

Puc.A.3. Bug pacxopomepa Dy50-300 (B eanHom koHcTpykTuse, IMNMMP dnaHuo-

BaHHbIN, C 3aLUMUTHBIMU KOMNbLAMN).
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‘ 170* | 172*

B3JIET T3P
PACXOJIOMEP-CHETUMK

@ QNEKTPOMAIHUTHBIA @

"OJ[ONQ*

H*
o 106*

* - CnpaBOYHbIN pasmep
1 — 650K 3NIEKMPOHUKU; 2 — UHOUKamop; 3 — KHOMKU ornmu4eckol Kra-
guamypsbl; 4 — nepsuyHbIl rpeobpasogamesib pacxoda; 5 — wmyuep
pe3bbosol; 6 — 2alika wirnuuesasi (HakudHas)™*; 7 — KonbUo yrniomHu-
mernbHoe™™; 8 — wmyuep omeemHbIl KOHUYECKUU™™;, 9 — euHm Kperine-
Hus 3a3emrisrowe2o nposodHuka; 10 — 2epmogeol; 11 — anekmpoodsbl.

** - U3 KOMMNJIEKTA MOHTaXHbIX YacTen

Macca,
Dy, Mmm D*, mm L*, mm L1*, Mmm H*, Mmm He Oonee,
Kr
15 21 141 171 245 3,80
32 37 186 224 275 7,60
40 43 188 228 283 8,10
50 55 222 266 285 11,0
80 87 262 322 320 14,5

Puc.A.4. Buag pacxogomepa n1iLeBOro UCNonHeHus (B egUHOM KOHCTPYKTUBE,
pe3bboBoe npucoeguHeHue MMI1P).
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1 — 6510k KOMMymauyuu;

2 — repesuYHbIl rnpeobpasosamers pacxoda.

oyl

o SN/

AN

Dy, MM D*, MM D1*, MM L1*, mm H* vm Macca, He
(c konbuamy) Bonee, kr
10 34 61 93 214 26
15 39 61 93 214 2,7

Puc.A.5. Bug INMMNP3 pacxogomepa Dy10, Dy15 (B pa3HeceHHOM KOHCTPYKTUBE,

A EsaeT
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MNP nopg npucoegmHeHne Tuna «C3HABMYY, C 3alLUUTHBIMU KOMbLiaMK).
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1 — 6510k KOMMymauyuu;

2 — repeuYyHbIl rnpeobpasosamerns pacxoda.

L*, mm L1*, mm Macca,
Dy, mm D*, mm D1*, mm ’ ’ H*, mm He bornee,
(6e3 koneu) |(c konbUamm) r
20 50 100 142 150 244 4.8
25 58 110 192 200 254 5,4
32 65 130 192 200 264 6,9
40 75 140 192 200 274 7,8
50 87 155 192 200 289 9,3
65 109 175 192 200 299 10,7
80 120 190 192 200 314 12,8
100 149 225 242 250 344 18,9
150 202 290 262 270 404 32,4
200 258 358 322 340 467 51,2
300 362 475 482 500 581 97,2

Puc.A.6. Bug INMNP3 pacxopgomepa Dy20-300 (B pa3HECEHHOM KOHCTPYKTMBE,
MMP donaHuoBaHHbIW, C 3aLMTHBIMW KOMbLAMK).
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1 — 6510k KOMMymauyuu;

2 — repesuYyHbIl npeobpasosamers pacxoda.

Macca,
Dy, Mm D*, mm L*, Mm L1*, Mmm H*, Mmm He Oonee,

Kr
15 21 141 171 219 3
32 37 186 224 249 6,8
40 43 188 228 257 7,3
50 55 222 266 259 10,2
80 87 262 322 294 13,7

Puc.A.7. Bup INMNP3 pacxogomepa nueBOro UCnosiHeHus (B pasHeCEHHOM
KOHCTpYKTMBE, pe3bboBoe npucoeauHenue MMMP).
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1 — 6r10K 311eKMPOHUKU;
2 — 6510k KOMMymMauyuu.

Puc.A.8. Bug BTOopnyHOro npeobpasoBarens pacxogomepa B pa3HeCeHHOM
KOHCTPYKTUBE.
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rAHRBABABE
XS2

Hacmpolika

el N

Paboma 1A SK3 SK2 SK1 - *

A n A
SK4D

[ —
-
Cepsuc
Bbix0d-2 Bbixod-1 KHonka

RS-485 olojo|o

GNDEXT
AIDATA -
B/DATA +

O
O

(®)
(®)
®)

]

X1 O|0]| XM

DIR+
DIR-
BUTTON »<

-24B+

Mumarue

FU1 — npedoxpaHumens 1 A no uenu =24 B;

J1 — KoHMaKkmHasi napa paspeweHusi MoouguKkayuu Kanubpo8oyHbIX napa-
Mempos;

SK1 — nepeknroyamernb ycmaHOo8KU pexxuma pabomsel exoda yrpassieHus;

SK2 — nepeknodamerns ycmaHo8KU pexuma pabombl OKOHEYHO20 Kackada
yHUBepcarbHo20 8bixo0a Ne1;

SK3 — nepeknodamerns ycmaHo8KU pexuma pabombl OKOHeYHO20 Kackada
yHUBepcarbHO20 8bixo0a Ne2;

SK4 — nepeknroyamerns pexumos CEPBUC - PABOTA;

XT1 — KnemmMmHas KorioOka rnookKmoyeHuUs kaberns numanHus =24B;

XT2 — KnemMmMmHasi KoriloOKa moKogo20 8bixo0a;

XT3 — knemmHas kornoOka uHmepghetica RS-485;

XT4 — knemmHasi KorioOka exo0a yrnpasseHus;

XT5 — knemmHas Korodka yHueepcarbHo20 8bixoda Ne;

XT6 — knemmHas Kosiodka yHugepcarbHo20 8bixola Ne2;

XS2 — knemmHas Konodka nodkmovyeHuss molyns Ethernet, Profibus usmu
HART .

Puc.A.9. Buag kommyTaumoHHon nnatbl B3.
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1 — ceemoduodsbi;

2 — KOHMaKkmHasi Kosio0ka 05151 nodkno4YeHus1 kabersnss uHmepghelica Ethernet;
3 — mexHo102uU4YeCKUl pasbem.

Puc.A.10. Bug moaynsa Ethernet (yctaHoBNeH Ha KOMMYTaUNOHHYIO NnaTy).

Kabenb wuHTepdenca Ethernet moxeT cHabxaTbCa pas3bemMom
RJ45, nogknto4aeMbiM K CETU UM NEPCOHANbHOMY KOMMbIOTEPY.

B MapkupoBska KOMMY-
TaUMOHHbIX 311IEMEHTOB
pasbema RJ45

1 8
KoHTakTbl
Pasbem RJ45

W Tabnuua koMmyTa- Llens ',fg;';;',‘;'
UMM curHanoB B kabene MOy noaKnioueHMe NOOKMNK4YeHne K
Ethernet npu nogknto- Ethernet K ceTu nepcoHanbHoOMy
YeHWM K CeTu 1 Nepco- KOMMbtoTEPY
HarnbHOMY KOMMbIOTEPY TX+ 1 1 3

TX- 2 2 6

RX+ 3 3 1

RX- 4 6 2
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1 — ceemoduoosbi;

2 — nepeknYyamens mepmMuHamopa;

3 — KoHmakmH+as konodka A5 nodkoveHus1 kabens uHmepdgbetica Profibus;
4 — mexHooau4ecKull pasbem.

Puc.A.11. Bua moaynsa Profibus (yctaHoBNeH Ha KOMMYTaUMOHHYIO NNaty).

46

A EsaeT



SALl — nepeknroyamernb UucmoyYyHuka numanust Modyns HART;

XP2 — mexHonoau4yeckuli pa3bem,
XT1 — koHmakmHas Kosiodka 0551 nodknoveHus: kabens uHmepgpetica HART.

Puc.A.12. Bug moayna HART (ycTaHOBMEH HA KOMMYTaLMOHHYIO nnary).

B Tabnuua cooTBeT-
CTBUS NONIOXEHUs ne-
pekntovartens SA1 un
curHanosB B kabene
HART npwu nogkntoye-
HUMU K ceTu

AL XT1
1 2 3
EXTERNAL (1-2) LOOP PWR PREF NC
INTERNAL (3-2) NC PREF | LOOP GND
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O
o

KOHTAKT3
KOHTAKT2
JKPAH2
KOHTAKT1
3KPAH1

a) 6ok kommymauuu NP3 (KpbiwkKa cHsama);

THYdYE
TLIVLHOM
ZHYdNE
ZLIVLHOM
wimso
SLIVLHOM
wimso
wimao

©]
o
©]
©]

©]

a) 6riok kommymauuu Bl (Kpbiwka cHAma).

Puc.A.13. Bug 6nokoB KoMmyTaumMm pacxogomepa B pa3HeCeHHOM KOHCTPYK-
TUBe.
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NMPUNOXEHUE B. Cxembl BbIXoOoB 1 BXxoaa

6.1. YHnBepcarnbHble BbIXoabl

Ana obecnevyeHnss CONpsXXeHUs C pasfnnYHbIMU TUNAMU NPUEMHMN-
KOB OKOHeuYHble Kackaabl BbixogoB B3 (puc.b.1) moryt paboTatb Kak
npu NUTaHMM OT BHYTPEHHEro pasBsi3aHHOrO MCTOYHMKA NUTaHUs (ak-
TUBHbLIN PEXUM), TaK N OT BHELUHEro WCTOYHUKA NUTaHUs (NacCUBHbLIN
pexum). TunoBasi NocTaBka — MACCUBHBIA PEXUM PaboTbl OKOHEYHbIX

Kackaaos.
SK2
+3.3V (SK3) GND
1| _~ |4
o oy L
ON 100
330
‘ 100 ~ ) TSOUT+
1 4 (DIR+)
V==
—_—
1k
— TSOUT-
I — &4
(DIR-)

Puc.b.1. Cxema OKOHE4YHOro Kackaga yHMBepcanbHbIX BbIXO40B.

B akTMBHOM pexume HanpsbkeHue Ha BbiIXOAe Mpu OTCYTCTBUM UM-
nynbca, a Takke COOTBETCTByOLEee YpPOBHIO BbICOKMM B nornyeckom
pexvme mMoxeT ObiTb oT 4,5 go 5,0 B. MNpu Hanuummn nmnynbca v npu
ypoBHe HU3KUM B NOrMYeckoM pexumme — HarnpsbkeHue Ha BbiXO4e He
bonee 0,5 B. PaboTta Bbixoga B aKTMBHOM pPEXWME AOMyCKaeTCsA Ha
Harpysky ¢ conpoTmeneHnem He meHee 1 KOm.

MoakntoyeHne oKoHevyHoro kackaga Bbixoga Nel (Bbixoga Ne2) k
BHYTPEHHEMY UCTOYHMKY NUTaHus + 5 B ocyliectsBnsieTcss ¢ NOMOLLbIO
nepekntoyatens SK2 (SK3) Ha KOMMyTauMOHHOM nnaTe.

B naccmBHOM pexume gonyckaeTcsi MMTaHue OT BHELUHEro MCTou-
HUKa HanpsXXeHueM rnocTtosHHoro Toka go 30 B, gonyctumoe 3HayeHue
KOMMYTMPYEMOro TOKa Harpy3ku He 6onee 200 MA.

[nvHa nuHUKM cBA3M AN yHMBepcarnbHbIX BbixogoB — 4o 300 m.
B ckobkax ykasaHbl 0603Ha4eHna curHanos Bxoga Ne2.
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B.2. TokoBbIN BbIXOA

TokoBbIn BbIxog B3 B amanasoHax pabotbl (0-20) MA wunu
(4-20) mA moxeT paboTtaTb Ha Harpysky conpoTtuerieHmem o 1 kOwm, B
AnanasoHe (0-5) mA — go 2,5 kOwm.

ﬂonycmmaﬂ AnvHa kabens cBs3u Mo TOKOBOMY BbIXoAy onpene-
J1A€eTCA conpoTmuBneHnem nnMHMmM CBA3N. I'Ipm 3TOM CymMMa BXOAHOIo co-
NMPOTUBIIEHNA MNMPUEMHUKA TOKOBOIro CuUrHasna m cornpoTtumsiieHna nnMHnm
CBA3WN HE OO0J1KHa MNMpeBblillaTh YKa3aHHOIo ConpoTuBEHNA Harpy3ku.

MnTaHne TOKOBOrO BbIXOAA ocywiecTtBnAaAeTcA OT rarfibBaHN4YeCKu
pa3BA3aHHOIo MCTOYHUKa BTOPUYHOIO NMTaHUA pacxogomepa.

XT2

K npuemHuky
MOoK08020 cuzHara

1 |+ _>}
2 I- —>

Puc.b.2. Paztem XT2 TOKOBOro Bbixofa pacxogomepa.

6.3. Bxog ynpasneHua
Cxema Bxoaa ynpasrieHusi npueegeHa Ha puc.b.3.

SK1 OFF GND
+3.3V 1 4 ,7
2 3 1tV
| I—
ON 330
|::|330
330
1 BUTTON
| I—
4 1
- \
(J=)x ¥
3 2 GND

Puc.b.3. Cxema BXogHOro Kkackaga pacxogomepa.

Mpn HaxoxaeHun nepekntovatens SK1 B nonoxeHun «OFF» (nac-
CVBHbIA PEXMM) B Ka4ecTBe ynpaBnsiloLero curHamna Ha Bxog B Lenb
BUTTON-GND posmxHbl nogasaTtbcsa umnynbebl Toka (0,5-20) MA.

B aktmBHOM pexume paboTbl Bxoda (nepekntovatens SK1 Haxo-
antca B nonoxeHun «ON») ynpaBnsaloLwmMi curHan MoxXeT Takke ¢op-
MupoBaTbCHa 3ambikaHneM KoHTakToB BUTTON-GND (Hanpumep, ¢ no-
MOLLbIO KHOMKM) NPU CONPOTUBNEHUN BHELLHEN uenn He 6onee 50 Om.

B oboux cnyyasx obecneyvBaeTcsa ranbBaHMYeckasi pasBs3ka
BXOHOW Lienu.
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NMPUNOXEHUE B. UCTOYHUKN BTOPUYHOrO NUTaHUSA

A
O
I
1~
r V4V
2/ |Wf
90* 35*
3/
4 N L
Ty

|
\G\OE/D B

5

35* 58*
il - -
a) BuA cnepeaun 6) Bua cboky

* - CNpaBOYHbIN pasmep

1 — 8UHMbI KOHMaKMHOU KO/T0OKU 8bIXOOHO20 HanpsikeHus =24 B;

2 — ¢8emMOOUOOHbIU UHOUKamop BK/IIYEeHUS UCMOYHUKa 8MOopUYHO20
numaHusi;

3 — 8UHM MOOCMPOUKU 8bIXOOHO20 HarpsXXeHUs;

4 — 8UHMbI KOHMAaKMHOU KOI00KU MOOKITOYEHUST HarpsKeHUsl numaxusi
~220 B 50 'y (L — nuHus, N — Helimparib);

5 — cepbza 05151 0c8060XX0eHUS 3auierIKu;

6 — 3awesika 0ns KpenneHus Ha DIN-pelke.

Puc.B.1. UcTo4HMK BTOpUUYHOro nutaHma cepmmn HDR-30-24 (=24 B 30 BT).
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100*

75" N 3 55 R
[
U ﬂﬂ i
(\® B3NET UBN [H[
@ WCTOYHUK BTOPUYHOIO NUTAHUA y
UBIM-24.24
BxopaHoe HanpsixxeHue/Tok ~154...264B/0,13A
YacTtoTa BXOQHOrO HanpsiKeHusi 50/60ly *
MakcumanbHas BbIXxogHasi MOWHOCTL 24BT £
z‘n "6,) BbixoaHoe HanpskeHne/ToK = 24B/1A
(o)) [e0] CTeneHb 3awWmThbl IP40
BXon BbIXo[ \
~154...264B/0,13A =24B/1A
BE3 3A3EMJIEHUA
ololo A HE BKINIOYATb! olo
L L N Ne +| -
LN | ) A /
| |
Y 7
‘ i
>l 3,5* 1
a) Bug cnepeau 0) B1A cOOKy C KpOHLUTENHAMMU
3 4 5
33* O (\? O O (?u
L ey @

B) BUA CHU3Y
* - CNpaBOYHbIN pasmep
1 — ucmoyYHuUK numaHus;
2 — KpoHwWmMmeUH 0ns KpenneHusi Ha DIN-petiky 35/7,5;
3 — KOHmMakmHasi Kornodka MoOKMYeHUsT cemegoao Kabers
~220 B 50 Iy (L — nuHus, N — Helimparib);
4 — uHOukamop pabomsl UCMOYHUKA 8MOPUYHO20 MUMAaHUs;
5 — KOHMakmHasi Kosio0Ka 8bIXO0HO20 HarnpsiXXeHus1 =24 B.

Puc. B.2. UcTouyHuK BTOpHuYHoro nutanua «B3JIET UBTM» UBIM-24.24
(=24 B 24 BT). NocTtaBnsetcsa B komnnektauun ansa OUAI.

rel ter.xxx doc2.3
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