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HacTtoswumn JOKYMEHT pacnpoCTpaHAeTCsl Ha pacxo4oMep-CYEeTUUK
anektpomarHnTHoin «B3JIET TOP» (nanee — pacxogomep) v npeaHa-
3Ha4yeH Ans 03HaKOMIEeHUs C YCTPONUCTBOM U MOPSIAKOM 3KCrsyatauum
pacxogomepa.

B cBs31 ¢ nocTtosiHHON paboTou No ycoBepLUEHCTBOBAHMUIO U3aenns
B pacxogomMepe BO3MOXHbl OTNMYMSA OT HACTOSILLEro pykoBOACTBA, He
BMMSIOLLME HA METPONOrM4eckme xapakTepucTuku u yHKUMOHanNbHbIE
BO3MOXHOCTU N3enus.

MEPEYEHb MPUHATbLIX COKPALLEHWN

Dy - AnameTp YCIrOBHOro Npoxoaa;

A3C - aToOMHas aneKkTpocTaHuus;

B3 - BNOK ANEeKTPOHUKY;

KK - XnakokpucTannuyecknn nHankaTop;
MBIT - NCTOYHMK BTOPUYHOIO NUTAHUS;

MNP - nepBu4YHbIN NpeobpasoBaTenb pacxoaa;
O0C - anekTpoaBmxyLlasi cuna.

* % %

Pacxodomep-cuemyuk anekmpomaaHumHbil «B3JIET TOP» 3apeau-
cmpuposaH 8 [ocyOapcmeeHHOM peecmpe cpedcme usmepeHul PP
rnod Ne 39735-08 (cepmugpukam o6 ymeepxO0eHuu mura cpedcms u3-
mepeHuti RU.C.29.006.A Ne 34185).

Pacxodomep-cyemyuk anekmpomacHumHbit « B3JIET TOP» coomeem-
cmeyem mpebosaHusiM HOpMamueHbIX OOKYyMeHMO8 o 3/ieKmpomaa-
HUmMHou coemecmumocmu u be3zornacHocmu.

Pacxodomep-cyemyuk anekmpomacHumHbit « B3JIET TOP» coomeem-
cmeyem mpebogaHusIM caHUMapHO-3MUGeMUOI02UYeCKUX npasusn u
HOpMamueos.

» Pacxodomep-cyemyuk anekmpomacHuUmHbiti «B3JIET TOP» coom-
semcmeyem mpebosaHusim cucmembl 006po8osibHOU cepmugbukayuu
«la-3npomcepmy.


http://www.vzljot.ru/

FAPAHTUN U3TOTOBUTENA

N3rotoButenb rapaHTupyeT cooTBeTcTBUe pacxopgomepoB «B3JIET
TOP» BCex UCMOMHEHUN TEXHUYECKMM YCIOBMSIM B npefenax rapaH-
TUNHOIO cpoka 21 Mmecsy C AaTbl NEPBUYHON NOBEPKN NPpU COONIOAEHUN
crneayroLwmnx yCrnoBui:

a) XpaHeHwe, TpaHCNoOpPTMPOBaAHME, MOHTaX W 3KCnnyaTtauust usgenus

OCYLLECTBNATCA B COOTBETCTBMM C IKCMNIyaTaLuMOHHON OOKYMEHTaum-
€en Ha n3genve;

6) MOHTaX U NyckoHanago4Hble paboTbl BbINOMHEHbLI B TeYeHne 15 mecs-

LeB C JaTbl NEPBMYHON NMOBEPKM C OTMETKOM B nacrnopTe usnenvs;

Mpn HecobnogeHUn ycnoBua nyHkTa |6 rapaHTUHBIA CPOK aKcnnyaTaumm
cocTtaBnget 15 MecsiueB ¢ JaTbl NEPBUYHON MOBEPKN N3Oenus.

NMPUMEYAHWE. daTta BBOAA U3genusi B aKcnsyatauyuvio u aata no-
CTaHOBKM Ha CepBUCHOE OOCnyXxuBaHWe yKasblBalOTCA B nacrnopTte Ha
nspgenve B pasgene «OTMeTkM O npoBedeHun paboTy», 3aBepsTCA
noAnnCbI0 OTBETCTBEHHOTO NULA U NeYaTbio CEPBUCHOIO LIEHTpa.

. [apaHTUHBIN CPOK NpPoaNeBaeTCs Ha BPEMS BbIMNOSIHEHUSA rapaHTUMHO-

~—"

~—

ro pemoHTa (6e3 y4yeta BpeMeHM ero TPaHCMNOPTMPOBKM), €Crin CPOK
NPOBEAEHNsI rapaHTUUHOrO PEMOHTa MPEeBbICUMIT OAMH KaneHaapHbIN
MecsL.

N3roTtoBuUTENb HE HECET rapaHTUiHbIX 06S3aTENbLCTB B CrEAYHLIMX
cnyyasx:

OTCYTCTBYET nacnopT Ha magenume C 3anofiHEHHbIM pa3aeriom «Csuge-
TEeNbCTBO O NPUeMKe»;

nigernine nmeet MexaHmn4eckme noBpexaeHn4d;

n3aenve XpaHunocb, TPaAHCMOPTMPOBANoCb, MOHTUPOBANOCH UIN 3KC-
nryaTMpoBanocb C HapylleHueM TpeboBaHWIN 3KcCnyaTaunoHHOW Ao-
KyMEeHTauumn Ha nsgenve;

r) OTCYTCTBYET UNM NOBpexXaeHa nNromba ¢ NOBEPUTENbHBIM KIENMOM;

[1) U3enne U1 ero coctaBHas 4YacTb NoABepranock pasbopke unu gopa-

boTke.

* % %

HewncnpaBHoe u3genuve Ons BbINOMHEHWUS rapaHTUNHOINO peMOoHTa Hanpas-
naeTcs B perMoHarsnbHbIA UKW rONIOBHOM CEPBUCHBIN LEHTP.
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1. OMNCAHUE U PABOTA

1.1. HasHa4yeHue

1.1.1.

Pacxogomep npegHasHayeH Anst U3MepeHnsi B HanopHbIX Tpy6onpoBo-
Aax cpegHero o6bLEMHOro pacxoga n o6béma:

- rops4en n xonoagHou Boabl;
- pacTBOPOB MULLEBbLIX N TEXHUYECKUX KUCHOT, LWefloven U Apyrux Cunb-

HOarpeccuBHbIX CPea;

- )KMOKMX MULLEBbLIX NPOAYKTOB (COKa, BMHA, MMBA, MOMOKAa, CMETaHbl,

ManoHesa U T.n.);

- abpasuBHbIX cpea (Nynbnbl, Wama, CTOMHOM BOAbI U T.4.);
- cnabo anekTponpoOBOAHbLIX XMAKOCTEW (CnupTa, NaTOKWU, XMMUKO-

1.1.2.

OpraHNYeCcKMX XNOKOCTEeN U T.1n.).

Pacxogomepbl MOryT yCcTaHaBNMBaTbLCA Kak B MeTannuyeckune, Tak
1 B NNacTUKOBbIE (MeTannonnacTMkoBble) TpybonpoBoabl.

Pacxopomep-cyetyunk anektpomarHuTHeli «B3JIET TOP» obecneumBa-
eT:

n3MepeHne cpegHero o6bLEMHOro pacxoga npv NpPSMOM M OGpaTHOM
HanpaBneHnn NoTOoKa;

- onpeageneHne obbema HapacTarlwnMm UTOrom otaesibHO And npamMoro 1

obpaTHOro HanpaBneHusi NOTOKa, a Takke UX arnredpanyeckon CyMmbl C
y4eTOM HarnpaBfeHNs NOTOKa;

[031poBaHMe npeaBapuUTenbHO 3aJaHHOro 3HaydeHust obbema >Kuako-
CTU UMM O03MPOBAHME B PEXMME «CTapT-CTOM» W onpeaerneHve npu
3TOM BENUYMHbI OTMEPEHHOM [03bl U BPEMEHU [03MPOBAHUS;

- MHOVKaUMIO pe3yrnbTaToB U3MEPEHUN;
- BbIBOO, pe3ynbTaToB W3MEpeHuA B BuOe TOKOBOro, YacTOTHO-

MMNYJbCHbIX N NNOTNM4YECKNX CUTHaI10B;

- aBTOMaTU4ECKNN KOHTPOJIb N UHAOAUKaUUNKO HaTNM4nAa HEeLWTaTHbIX CUTYa-

LA N OTKA30B;

- BbIBO, W3MepUTESIbHOW, ANarHOCTUYECKOM, YCTaHOBOYHOM W OpYyrow

MHdopMauumn Yepes nocriegoBaTernibHbl UHTepdenc RS-485, a Takke
yepes uHTepdenc Ethernet nnn Profibus;

- 3alUMNTy YCTAHOBOYHbIX OaHHbIX OT HECAaHKUMOHNPOBAHHOIoO AocTyna.

Pacxogomep obecneuynBaeT Takke pacyeT 3HayYeHWin MacCcoBOro
pacxoga U maccbl Npy BBeAeHMM B NpMbop 3Ha4YeHUs NNOTHOCTU KOH-
TPONUPYeMou XUAKOCTU. [lorpelHoCcTb onpeaeneHnss MaccoBoro pac-
Xo4a n Maccbl He HOPMUPOBaHA.

Pacxogomep Takke MOXET KOHTPONMpPOBaTb 3anosfiHeHue Tpybo-
NpoBOAa XNOKOCTbHO.



1.2. TexHN4YeCKne xapaKkTepUCTUKHU

1.2.1. TexHn4eckme xapakTepmcTMKM pacxogomMmepa npmeeneHnsl B Tadn.1.

Ta6nuuya 1

HanmeHoBaHue
napameTpa

3HayeHne napameTpa

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

10

15

20

25

32

40

50

65

80 (100 | 150

200

300

2.Hanbonblwmnm namepsaembii
cpenHun 06'beMHbI317I pacxop
XNAKOCTU Quans, M7/Y

2,83

6,37

11,32

17,69

28,98

4528

70,75

119,6

181,1|283,0|636,8

1132

2547

3.4yBCTBUTENBHOCTbL pacxogomepa
Nno CKOPOCTM NOTOKa, M/C

0,01

4 [laBneHue B Tpybonposoae, Mla

He bonee 2,5 *

5.YpenbHasi npoBoAUMOCTb pabo-
yen xugkoctn, Cm/m

-4
He meHee 10

6.Temnepatypa pabouen xungko-
ctu, °C

oT muHyc 10 go 150 (npu gbymeposke gpmopornacmom)

oT MuHyc 5 go 70

(npu gpymepoeske nosuypemaHom)

7.HanpshkeHne nutanus, B =24 (cm.n.1.2.3)
8.MMNoTpebnsiemas MOLWHOCTL, BT He bonee 15
9.CpenHsis HapaboTka Ha 75 000
0TKas, 4
10.CpegHuii cpok crnyxbbl, net 12

* - pacxogomMepbl MULLEBOrO WUCMOMHEHUA MOCTaBNATCA Ha AaBlieHue

1,6 MMa;

naTtbes Ha aasneHue 4,0 MlMa.

no 3akasy pnaHuoBaHHble pacxogomepbl Dy20-Dy150 moryT nocras-

1.2.2. MNpepenbl gonyckaeMon OCHOBHOW OTHOCWUTENbHOW MOrpeLlHoCTU npu
N3MepeHUn, nHankKauum, permctpauumn, XxpaHeHum n nepegade pesynb-
TaToB U3MEpPEHUn cpeaHero o6beMHOro pacxoga, obbema pasfimyHbIX
Xungkocten npu nobom HanpasneHWn NoToka B Anana3oHe pacxodoB
oT 0,03-Quans A0 Quans cocTaensaoT 0,35 %.

Mpepenbl gonyckaeMon OCHOBHOW MpUBELEHHOW MNOrpeLLtHOCTM Npu
N3MepeHUN, NHanKaumm, permctpauumn, XxpaHeHum N nepegadye pesynb-
TaToB U3MEpPEHUn cpeaHero o6bemMHOro pacxoga, obbema pasfimyHbIX
Xungkocten npu nobom HanpasneHun NoToka B Anana3oHe pacxodoB
oT 0,001-Quans 840 0,03-Quans cocTaBnaoT £0,35 %.

Mpepenbl gonyckaemon OOMOSMHUTENbHOW MOrpeLHoCcTn pacxono-
Mepa COCTaBISAOT:

e +0,2 % — nNpu U3MEHeHUU TemnepaTypbl KOHTPOSIMPYEMON XUOKOCTUN B
npegenax paboyero gnanasoHa;

BO3dyxa B npenenax paboyero auanasoHa.

+0,1% Ha kaxable 10°C — npn M3MEHEHUN TemnepaTypbl OKPY>KatoLLEero

Mpepenbl gonyckaemMon OTHOCUTESNbHOM MOrpeLlHOCTU perucTpa-

Unn BpemeHn HapaboTkm — +0,1%.

Mo 3aka3y BO3MOXHa MNOCTaBka pPacxo4oOMepoB TunopasmMmepa
Dy300 c npegenamn otHocuTenbHon norpewHoctn +1,0 % B Anana-
30He pacxogoB oT 0,03-Quane 840 Quans WM Npegenamun npueBegeHHoOW no-

7



rpewHoctn +1,0% B pAguanasoHe pacxogoB oOT 0,002:Quavs OO
0,03-Quaus, A€ Quans=1273 m3/u.

1.2.3. OnekTponuTaHne pacxogomMepa LOSMKHO OCYLLECTBATbLCA CTabunmau-
pPOBaHHbIM HaNpsXXeHNeM MNOCTOAHHOIo TOKa 3Ha4YeHMeM 13 auanasoHa
(22-26) B c ypoBHeM nynbcauuin He 6onee +1,0%.

1.2.4. Pacxogomep cootseTcTByeT TpeboaHnsam FOCT P 52931 no ycrton-
YNBOCTU:

- K KniMMaTuyeckmum Boagenctesuam — rpynne 1 (anana3oH Temnepatypbl
OoKpyXatowero Bosgyxa oT MuHyc 25 go 70°C, oTHOcCUTernbHas Bnax-
HocTb 0 100% npwu 40°C n 6onee HU3KNX TemnepaTtypax, C KOHAEHCa-
uuen Bnarnm);

- K MEXaHn4eCckuM Bo3gencTsuam — rpynne N2;
- K aTMochepHOMY AaBrieHuto — rpynne P2.

CteneHb 3awmTbl pacxogomepa cooTBeTcTBYyeT kogy P67 no
FOCT 14254.

1.2.5. Bug n maccorabapuTtHble XxapakTepUCTUKK pacxogomepa npmBeaeHbl B
MpunoxeHun A.



1.3. CocTtaB

KomnnekT noctaBku pacxogomepa npusegeH B Tabn.2.

Tabnuua 2

HavmeHoBaHue Kon. Mpym.
MpumevaHue 1
MpumedaHue 2

Pacxogomep

KoMnnekT MOHTaXHbIN

MacnopTt

KomnnekT akcnnyaTaumoHHON JOKyMEHTauun B COCTaBe:
- PYKOBOACTBO NO 3Kcnnyaraumm u. |, I

- UHCTPYKLMSA NO MOHTaXy

PRk

NMPUMEYAHUA.

1. Tunopasmep pacxogomepa u ero mcnonHeHne (cm. n.1.4.6) — B cooT-
BETCTBUM C 3aKa30M.

2. B KoMmnnekT BXOOAT: NpoOKnaaku, kabenn nutaHna n nHtepdenca, ka-
6enbHble HAaKOHEYHUKM, NIIOMObI, NPOBOSIOKa NIIOMOMPOBOYHAs, a Tak-
e KOHMYecKMe WTyuepa U HakMagHble ranku (ons NMLLeBOro UCnosHe-
HUS).

MpucoeanHuTenbHas apmMaTtypa A1 MOHTaxa pacxo4oMepoB Ha
o6bekTe nocrtaBnsieTca no 3akaldy. B coctaB npucoeguMHuTenbHON ap-
MaTypbl MOryT BKMo4aTbCAa: pnaHubl, rabaputHein nmutatop [I1P,
Kpenex, AONoSTHUTENbHbIE NPOKNaaKW.

[onyctnmoe aaBneHne nocrtaBfsiemMon NpMcoeanHUTESNTbHOMN apMa-
Typbl — 2,5 MIa. NocTtaBka npucoeanHUTESNIbHOW apMaTypbl Ha JaBrie-
Hue 4,0 Mla — no 3akaasy.

Ons nutanua ot cetn 220 B 50 'y MoxeT NnocTaBnsaATbCA NO 3aKkasy
NUCTOYHMK BTOPUYHOro nutaHus =24 B (Mpunoxexune B).

3. Pacxogomep ans atomHom anekTpoctaHuuu (ASC) nocTaBnseTcs ¢ co-
OTBETCTBYIOLLMM KOMMMEKTOM MNPUCOEOUHUTENBHOM apmaTtypbl U UC-
TOYHMKOM BTOpuUYHOro nutanusa «B3JIET UBM» WUBI1-24.24 ona nuta-
Hus oT cetn 220 B 50 Ny (puc.B.2 Mpunoxenuns B).

JKcnnyaTauMoHHasa AOKYMEHTauusa 1 KapTbl 3aKka3a Ha JaHHOe U3-
aenve n apyrywo npoaykumio, Bbinyckaemyro dpupmon «B3J1ET», pas-
MeLLeHbl Ha canTe no agpecy www.vzljot.ru.

Tam >xe pasmeLleH nakeT nporpaMmm «YHuBepcarbHbI MPOCMOTp-
LWMK», BKITOYAKOLWNMA B CBOW COCTaB WHCTPYMEHTaNbHY MNporpammy
«MonuTtop B3JIET T3OP» ana pabotel ¢ npubopom no uHtepdericam
RS-485 u Ethernet.
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1.4. YcTpoucTBo U paboTa

1.4.1. MprHUMN paboTbl

MpuHUMN paboTbl 3MEKTPOMArHUTHOrO pacxogomMepa OCHOBaH Ha
namepeHun anektpoasmxyLuen cunel (3AC) MHAYKUMW, BO3HUKAIOLLEN B
obbeme 3NeKTPONPOBOAALLEN XMOKOCTU, OBWXKYLLENCA B MarHUTHOM
nosie, co3gaBaeMoM 3NEKTPOMarHUTHONW CUCTEMOW B CeYeHUU KaHana
nepBu4HOro npeobpasosartens pacxona (puc.1).

PACXOHOMEP BNOK 3NEKTPOHUKU
MNEPBUYHLIV MPEOBPA3OBATEJb —
HOUKaTO =24B
PACXOOA CueHan A P
corpomugrneHusi KnaBuartypa ™~
> onTuyeckas
Mumanue YHusepc. 8b1x00b!
06MOMOoK >
an1. MagHUmMa
— TokosblIl 8bIX00
a/4cC Bxo00 ynpasneHus g
UHOYKUUU <
~ RS-485 (Modbus)
Fr-————————= | Ethernet g
| Mogynb Ethernet l@{—+-————————— >
r____________________J Profibus
| Moayne Profibus =+ —————————- >

Puc.1. CtpykTypa pacxogomepa.

OnekTpoMarHUTHbIM NePBUYHbIN NpeobpasoBaTtens pacxoaa (MIMP)
npegcrasnseT cobon nonbii MarHUTOMNPOHULAEMBIN LUANHAP, CHaPYXn
KOTOpOro pasmeLleHbl 06MOTKM anekTpoMarHuTta. BHyTpeHHAs noBepx-
HOCTb UMNUHAPA MMeeT 3NeKTPOU30NAaUNMoHHOEe NoKpbiThe. [ng cbema
N3MEPUTESTIbHONO CUrHana B CTeHKaxX UunuHgpa B TOpPU3OHTanbHOW
NAOCKOCTM AnameTparnibHO pacrnosioXeHbl ABa 3MNeKTpoaa, KOHTaKTUpy-
toLMe C KOHTPOSIMPYEMOW XUOKOCTbLIO.

OA0C wHaykumn E nponopumnoHanbHa cpefHen CKOpOCTU MOTOKa
XWOKOCTU V, pacCTOSHUIO Mexay anekTpogamu d (BHYTpeHHemy Aaua-
MEeTpy NepBUYHOro npeobpasoBaTens) 1 MarHUTHOM MHAYKUMK B:

E=k-B-d-v,

roe k — koadpmumeHT NponopLUmMOHaibHOCTH.

[lna gaHHOro TMnopasmMepa afIeKTpOMarHUTHOro pacxogomepa B u
d — BenuunHbl nocTtosiHHbIe. 3HaveHne 3 C He 3aBMCUT OT TemneparTy-
pbl, BA3KOCTM, a Takke NPOBOAMMOCTWU XUAKOCTU MpPU YCrOBUW, YTO
NPOBOAMMOCTb HE MeHbLUE YKa3aHHOW B TEXHUYECKNX XapaKTepUcTukax
pacxogomepa. C yyetom dopmynbl ana 3OAC mHOYKUMM OOBLEMHbIN
pacxoa Q onpegenseTcsa cnegyrowmnm obpasom:
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:n-dz. n-d

V= -E
Q 4 4.k-B

O6bem xuakoctn V, npoweawen yepes MNP 3a nutepsan Bpeme-
HK T, paccunTbiBaeTcsa nNo popmyne:

v - [t

3HayeHuns maccosoro pacxoga Qmn 1 Macchl M paccunTbIBalOTCA B
COOTBETCTBUM C 3afaHHbIM 3HAYEHUEM TMIIOTHOCTU KOHTPONMPYEMON
XXNMOKOCTH p.

[nsa onpeneneHns conpoTUBMEHMSI KOHTPONMPYEMOMN XMAKOCTU B
CTEHKax uunuHapa B BepPTUKanbHOW MIIOCKOCTU AMamMeTparnbHO pacro-
NOXeHbl ewe aBa anekTpoaa.

1.4.2. YcTponcTBO pacxogomepa

1.4.2.1. Pacxogomep COCTOUT M3 3NEKTPOMArHMTHOroO nepBuUYHOro npeobpaso-
BaTensa pacxoda M BTOPMYHOro npeobpasoBaTens — MUKPONpoLeccop-
HOro 6roka anekTpoHukn (B3).

1.4.2.2. Bnok anekTpoHukn obecneynBaer:
- nnTaHne odbmotok MNP;

- npuem 1 06paboTKy nameputenbHbix curHanos (3OC uHAyKuMM U cur-
Harna conpoTUBIEHNS);

- onpepeneHve obbemMa M Macchbl XXMOKOCTU HapacTalowyM UTOroM OT-
AENbHO A4S NPSAMOro M 06paTHOro HanpaBneHUs NMOTOKa, a TaKkKe CyM-
MapHbIX 3Ha4yeHuin obbemMa U Macchl C y4eToM 1 6e3 yyeTa Hanpasne-
HUSI MOTOKA;

- onpepeneHne conpoTunBeHnda >XMOKOCTH,

- 4O3MpOBaHWe npeaBapuTenbHO 3a4aHHOro 3HayYeHus obbema unu mac-
Cbl XXMOKOCTU U B peXUME «CTapT-CTOM» C KnaBmaTypbl NN MO BHELL-
HeMy curHany (4epes Bxog ynpasneHus);

- onpeaeneHne BpeMeHn HapaboTkM HapacTalLwmMM NTOroM;

- ANarHoCTuKy paboTbl pacxogomepa;

- KOHTPOSb TemMnepaTtypbl BHyTpU B3;

- XpaHeHVe YyCTaHOBOYHbIX JaHHbIX U NapamMeTpOoB HAKOMMEeHUS;

- BbIBOA Ha WHAMKATOP pe3yribTaToOB U3MEPEHUA N ANArHOCTUKU, YCTaHO-
BOYHbIX MapamMeTpoB, a TakkKe AOCTYN K HaCTpPOeYHbIM napameTpam u
nx MogudurKaumio;

- BbIBO4 pe3ynbTatoB M3MepeHus B Buae TOKOBOro, YaCTOTHO-
UMMYNbCHbIX UKW FTOrMYECKNX CUTHAIOB,

- BbIBO, W3MepUTESIbHOW, ANAarHOCTUYECKOM, YCTaHOBOYHOM W OpYyrow
MHopMauun  4Yepesd  nocrnegosaTenbHbI - UHTepdenc RS-485
(Modbus), a Takke 4yepe3 nHTepdenc AONOSHUTENBHO YCTaHaBNuBae-
mMoro moayns Ethernet nnu Profibus;
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- 3aWNTY apXMBHBIX Y YCTAHOBOYHbIX AaHHbIX OT HECAHKLMOHMPOBAHHOIO
focrtyna.

Tun ycTtaHaBnMBaemMoro [OMOSIHUTESNTIbHOrO MoAynsa WHTepdenca
(Ethernet unu Profibus) onpegensietca npu 3akase.

1.4.3. Pexxnmbl paboThbl
1.4.3.1. Pacxogomep nmeet Tpu pexmma paboTbl:
- HACTPOWKA — pexum HacTpOMKv 1 NOBEPKY;
- CEPBUC — pexxum noaroToBKM K 3KCnnyaTaumm;
- PABOTA — aKkcnnyaTaunoHHbIM pexum (pexxnm nonb3oBartens).

Pesxxum HACTPOWMKA 3apaeTtca nyTem 3aMblKaHus NepemblyKom
KOHTakTHOMW napbl J1 Ha nnate kommyTauum (puc.A.5). Pexumebl
CEPBUC n PABOTA npu oTCcyTCTBMM NepeMblYKn 3a4aloTCA COOTBET-
CTBYIOLLMM MOSOXEHMEM nepeknodaTens SK4.

Pexnmbl oTnnyaroTca ypoBHEM OOCTyna K uHdopmauum (MHOuum-
pyemon Ha gucnnee n/wunu nepegasaemon no nHtepgencam RS-485,
Ethernet, Profibus) n Bo3MOXHOCTAMM MO M3MEHEHUIO YCTAHOBOYHbIX
napameTpoB pacxogomepa.

HanBonblumnmm BoamoxHocTamm obnaaaet pexxum HACTPOWMKA. B
3TOM pexumMe MHAMLMPYITCA BCE NapaMeTpbl U BO3MOXHa Moanduka-
LM BCEX YCTAHOBOYHbIX NapaMeTpoB. HanMeHbLIMMY BO3MOXHOCTSAMU
obnapaet pexnm PABOTA.

1.4.3.2. Pexxum PABOTA — 370 pexum akcnfyaTauumn pacxogomepa Ha obbek-
Te. B pexxume PABOTA nonb3oBatenb MMeeT BO3MOXHOCTb NpocMart-
puBaTb:

a) n3mepsiemMble 3Ha4YeHUs1 NapaMeTpoB;
6) 3HayeHne BpemMeHn HapaboTKu.

B pexume PABOTA nonb3oBaTenb MMeeT BO3MOXHOCTb Yynpas-
NATb JO3UPOBaHMEM, NpeaBapuTENbHO 3adaB 3HadeHne obbema nubo
MaccChbl [O3bl XMAKOCTU, UNN B PEXMME «CTapPT-CTON.

1.4.3.3. Pexxum CEPBUC — 3710 pexum nNoaroToBKM pacxogomMepa K akcnryarta-
uun Ha obbekTe. B gaHHOM pexume OOCTYN K pefakTMpoBaHUIO ycTa-
HOBOYHbIX NapamMeTpoB 3alUULLEH NaporeMm.

B pexume CEPBWC pononHUTENbHO (MO OTHOLUEHWUIO K PeXumy
PABOTA) BO3MOXHO:

a) 6e3 BBOO4a Maponsd — npocMaTpuBaTbh 3HAYEHUS BCEX YCTAHOBOYHbIX
napameTpoB U moanduumpoBaTb 3Ha4YeHne agpeca B cetun Profibus;

6) c BBOOOM Mapons — npocmaTpueaTbh U MOAMMULMPOBATL 3HaYEHMs na-
paMeTpoB:

- paboTbl no nHtepdencam RS-485 (Modbus), Ethernet, Profibus;
- BXOAa ynpasreHusi, TOKOBOrO 1 YHMBEpPCarnbHbIX BbIXOOOB;

- bMnbTpaumm curHana pacxoaa;

- KOHTPONSA 3anofnHeHna TpybonpoBoaa XNOKOCTbIO;
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- paboyero grMana3oHa U3MepeHus pacxoga 1 oTcevek no pacxoay;
- JO3MPOBaHUS;
- MHAWNKaUWW.
Takxke BO3MOXHa:
- KanmbpoBka Ao3aTopa;

- CMeHa napons Ans AocTyna K MoauduKaumMm YCTaHOBOYHbIX napameT-
poB. Npu BbINycke 13 NPOM3BOACTBA YCTaHaBNMBaeTCs naponb 123.

1.4.3.4. B pexume HACTPOWKA BO3MOXHO MpocMaTpvBaTb U MOAUMULIMPO-
BaTb BCE NapaMeTpbl 6€3 NCKNIYEHUS.

B aTtom pexume npou3BoauTCs HacTpourka npubopa B npolecce
NPOM3BOACTBA M IOCTUPOBKA (KannbpoBka) Npu NOBEPKE.

1.4.3.5. Mogudmkauus YCTaHOBOYHbLIX MapamMeTpoB, [OOCTYMHbIX B pexume
CEPBWC, He BnusaeT Ha METPOSIOrMYECKME XapaKTEPUCTMKM Npubopa n
MOXXET NPOM3BOAUTLCA NPU HEOBXOAMMOCTU Ha OOBbEKTE.

MapameTpbl HACTPOMKM M KanMBOPOBKM pacxogoMepa B pexmmax
CEPBWC n PABOTA HegocCTymnHbl.

1.4.4. BHelwHUe cBA3M pacxoaomMmepa
1.4.4.1. NnTepdencobl

lMocnepoBaTtenbHbIn MHTepdenc RS-485 n uHTepdpenc Ethernet
NO3BONSAT yNpaBnsaTb NPUOOPOM, CUYUTbIBATb U3MEpPUTENbHYIO, yCTa-
HOBOYHYIO U OMarHOCTUYECKY0 MHJOpMauuo, MoanguumposaThb ycTa-
HOBOYHbIE napameTpbl. MHTepdenc RS-485 nogaepxmnsaet NpOTOKON
ModBus (RTU ModBus n ASCII ModBus), npuHATbLIM B Ka4yecTBe CTaH-
aapTHoro B npmnbopax dompmbl «B3JTET».

MocnepoBaTenbHbIN UHTEpPdEnc RS-485 obecneumBaeT cBA3b MO
kaben B rpynne n3 HeCKosbKnx aboHEeHTOB, OAHUM U3 KOTOPbIX MOXET
ObITb NEepPCoHarnbHbIN KOMMBIOTEP, NPU ANMHE NUHUK cBA3n Ao 1200 m.
Mpn Hanuuumn B rpynne npubopoB pasHbix NpousBoauTenen Ans B3a-
WMHOrO COrNacoBaHUA MPOTOKONIOB OBMeHa MOXeT MCNofb30BaTbCA
apganTep ceTteBbix npoTtokonos «B3JIET AC» ACIB-010.

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

WHTepdenc Ethernet mcnonb3yetca aons cBssyn npubopoB B 1o-
KanbHOW CeTU, a TakkKe MOXeT UCNONb30BaTbCA ANa obMeHa AaHHbIMU
yepe3 WMHTepHeT mexay npubopamu nOKanbHOW CeTu U yaaneHHbIM
KomnbtoTepoM (KomnbtoTepammn). OBMeEH OCyLLEeCTBNAETCA Yyepes L3
NoKanbHOWM ceTn, MMetoLLnin cCOBCTBEHHbIN (rnobanbHbin) IP-agpec. MNpu
obMeHe [aHHble ynakoBbIBalOTCA B CTek npoTokonosB Ethernet / IP /
UDP / TFTP / ModBus. [MogaepxunBaetca Takke npoTtokon ARP
(Ethernet / ARP), koTtopbin ucnonedyetca ans onpegeneHuna MAC-
agpeca y3na no |IP-agpecy 3anpoca.
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WHTepdenc Profibus ncnonbsyetcsa ana NoakNYeHUs pacxopo-
Mepa K npombineHHon cetn Profibus n cuntbiBaHus nameputensHoORn,
YCTaHOBOYHOM N OMarHOCTUYECKON MHGDOpMaLUMN.

1.4.4.2. Bxopg ynpaBneHus

Bxog ynpaBneHus npegHasHayeH Ans  3anycka [403MpOBaHUs
npenBapuTenbHO 3a4aHHOro 3Ha4YeHust 06beMa XUAKOCTU UK 3anycka
N OCTaHOBa [03VPOBaHUSA B PEXMME «CTapT-CTOM» MO CUrHany ynpas-
neHus.

Cxema uenu Bxoda ynpaefeHus, a Takke napameTpbl yrnpasnsio-
wero curHana npusegeHol B [punoxeHuun b.

1.4.4.3. YHMBepcanbHble BbIXOAbl

Pacxooomep wnmeeT OBa ranbBaHWYeCKM pasBs3aHHbIX YHUBEP-
canbHblx Bbixoga Ne1 n Ne2, HasHadeHne BbIXOLOB B PasfiMyHbIX pe-
Xnmax 3agaeTca ycTaHoBKaMu, npuvBedeHHbIMM B Tabn.3. Cxema ue-
nen yHMBepcarnbHbIX BXOO0B npuseneHa B [punoxenuun b.

B vMNynbCHOM M 4acTOTHOM peXxumax BbIXOAbl MOFYT MCMONb30-
BaTbCA AN BbiBOAA pe3ynbTaToOB U3MEPEHUSI B BUAE MMMYMbCHOMW Mo-
crnenoBaTeNnbHOCTM TUMMNA «MeaHap» CO CKBaXXHOCTbIO 2 Y HOPMUPOBAH-
HbIM BECOM MMMNynbCOB. [pefenbHas YactoTa crnefoBaHus MMNYNbCOB
2000 Iu.

KoHcTaHTa npeobpasoBanus Bbixoaa Ky, (umn/n) nnm Ko (umn/kr),
onpeaensiiolwas BeC MMMynbca, MOXeT yCTaHaBNMBaTbLCA B npegenax
ot 0,0001 go 9999. ina onpegeneHns 3HaveHusa K, (Kpm) C ydeTom
MaKCMManbHOro 3HayeHus pacxoga B Tpybonposoae, roe byaert ycra-
HaBMMBaTbCA pacxogoMep, a Takke YaCTOTHbIX CBOMCTB MpUEMHMKA
NMMYNbCHOrO CMrHana MoXHoO BOCMNONb30BaTbLCA (POPMYOWN:

36-F 18-10°

Qmakc  Qmake *Tn

Kp[mmn/n] <

roe Quakc — MakcMMarnbHbIN 3KCMyaTaUMOHHbBIA pacxoq B TpybonpoBo-
ne, My (T/4);

F — makcMmanbHO gonyctMmas gngd npueMHuKa yacrtoTa crnenoBa-
HUA UMNYNbCOB pacxogomepa, u;

T
’CVF?M — MUHUMalnbHO AonyctnMasa ond npunemMHuka annTteribHOCTb

nMnynbCoOB pacxoaomMmepa, MC;

T, — nepuong cnegoBaHWs MMMYNbCOB Ha BbIXOAE pPacxodoMe-
pa, Mc.
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Tabnuua 3. HasaHayeHUsA yHMBepcanbHbIX BbIXOAOB

Pexum paboTbl O603Ha4veHne Ycnosue popmumpoBaHus curHana /
BbIXO04a Ha gucnnee N3MEeHEeHNdA COCTOAHUA Ha BbiXoade
Q- (Qm-) Pacxog npu obpaTHOM (OTpuUaTenbHOM) HamnpaBfieHun
noToka
YacToTHbIN Q+ (Qm+) Pacxog npu npsmom (MOMOXWUTENbHOM) HarnpasneHuu
noToka
|Ql(Om|) |Pacxon npu no6om HanpaeneHny notoka
OkoH4yaHue Habopa 3agaHHOro 3HayeHusi obbema npu
Umn. ok. pos.
0031poBaHNK
UMnynbCHbIN V- (M-) O6bem (mMacca) npy obpaTHOM HanpasfieHUN NOTOKa
V+ (M+) O6bem (Macca) npy NPsIMOM HanpaBieHUM NOToKa
[vl(Mm]|) |O6bem (macca) npu nio6om HanpaBneHWy NoToka
M3meHeHne HanpaBneHuss noToka Xuakoctm B Tpybo-
HanpaBneHue
npoBoae
Q > QHan6 |[MpeBbilweHne 3Ha4YeHUs Q,aus
Owunbka JTiobas owwnbka, guarHocTupyemasa pacxogomMepom
Pene po3atopa|CtapTt / 0CTaHOB [0O3MPOBaHUA
MuTtaHue OTCyTCTBME CETEBOrO NUTaHNS

Jlornyeckumn

R BHe gnana3s

I/IsmepeHHoe 3Ha4YeHne conpoTuBIiEHNA BblllEe 3aaHHO-
ro 3Ha4eHund

MycTasa Tpyba

3HayeHune ConpoTuBIeHNA Bbllle YCTaHOBJIEHHOIO NoOpo-
roBOro 3Ha4yeHunsa ans 3anofHeHHOon pr6bl

Q BHe guanas

3HayeHne pacxoda BHe 3aaHHOro ananasoHa

Q < QmuH

TekylLlee 3HayeHMe pacxofa MeHbLUe 3HAYEHUA HUXKHEN
rpaHunLbl 3agaHHoro paboyero guanasoHa

Q > Qmakc

Tekyllee 3Ha4yeHne pacxoga Gonblue 3Ha4YeHUs BEPXHEN
rpaHuubl 3agaHHoro pabovero guanasoHa

Mo ymonuyaHuio npu BbiNycke M3 npoussoacTBa Ans Bbixoga Net
yCTaHaBnNMBaeTCHA 4acTOTHbIA pexuMm paboTbl N 3HadyeHue Kp, ykasaH-
Hoe B Tabn.4, yto cootBeTcTBYET YactoTe okono 1500 My npu Quave.

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

¢ B vyactoTHOM pexume 4acTtoTa crnegoBaHWsa NponopuuoHanbHa cpea-
Hemy OObEeMHOMYy pacxody, U3MEpeHHOMY B TedeHue npeablayLimx
80 mc.

Mpn paboTte B YacTOTHOM pexume 3agaeTcs 3HadveHue Kp, a Takke
3HadeHnss napameTpoB MakcumanbHas 4yactota (Fmakc) n ABapumn-
Hasa yacTtoTa (FaBap).

MakcMmanbHas 4acToTa — YyacToTa Ha BbIXoAde MpU Makcumarb-
HOM pacxofe B AaHHOM TpybonpoBoae. lNpeBbilleHne Ha Bbixoae 3Ha-
yeHnss MakcumanbHOM 4YacTOTbl AMArHOCTMPYETCs B pacxogoMepe
Kak HewlTaTHaa cuUTyauus, T.e. 3aflaHHOe ANA JaHHOro Bbixoda 3Haude-
Hue K, HeKoppeKTHo.
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ABapunHaa yacToTta — yacTtoTa CrnegoBaHUsA UMMYNbCHOW mnocre-
posaTtenbHocTn (He 6onee 2000 ly), koTopasa ByaeT hopmmpoBaTbCA
Ha BbIXxoe B Criyvae, ecrnv namepeHHoe 3HavyeHue pacxoja npeBbilla-
eT 3HaveHune Quaus AN AaHHoro Dy pacxogomepa. 3ajaHHoe 3Ha4YeHue
ABapMMHOMN 4aCTOTbl JOMKHO ObiTb HE MEHbLUE 3a4aHHOro 3Ha4YeHus
MakcumanbHOM 4YacToTbl ONfs AAHHOro Bbixoga. [ns OTkA4YeHUs
yHKUMN POPMUPOBAHNA Ha BbIXOAE aBapUNHON YacToTbl HEOH6XO4MMO
3agaTtb 3HavyeHne ABapuUMHOM 4acToTbl, pasHoe 0.

HasHauyeHne Bbixoga B YaCTOTHOM pexume 3adaeTcsi YCTaHOBKa-
MW, NpuBeaeHHbIMM B Tabn.3.

Mpu yctaHoBke | Q| { @m | ) — pacxoa no moaynio, umnynscHas no-
CrefoBaTENbHOCTb C YacTOTOW CHEOBaHWS!, MPOMNOPLMOHANbHOW n3-
MEPEHHOMY 3Ha4YeHUI0 pacxona, OPMUPYETCs Ha BbIXOAe Mpu No6oMm
HanpaBneHun NoToKa, Npu ycraHoBke Q+ (Qm+) — TOMLKO NPU NPSIMOM
HanpaBneHnn notoka, Q- (Qm-) — Tonbko Npy 06pPaTHOM HaNpPaBReHUM.

B vMnynbcHOM pexvme paboTbl B TEYEHUE CEKYHAbl HA BbIXOZ MOCTY-
naeT nayka MMMyrbCOB, KOJIMYECTBO KOTOPbLIX C Y4ETOM BEeca UMnyrnbea
COOTBETCTBYET 0ObEMY, MU3BMEPEHHOMY 3a NpeablayLLy0 CEKYHAY.

Mpn paboTte B uMNynbCHOM pexume 3agaeTtca 3HadveHne Kp n ne-
puoa nmnynscos Tumn.

Mepnoa umnynecoB Tumn — nepuoa CrneaoBaHMs UMMYNbCOB B
nayvke; Moxet ObITb 3a4aHO 3Ha4YeHue ot 1 go 1000 mc.

HasHayeHne BbIxoga B UMIMYNbCHOM pexuMme 3afaeTcs YCTaHOB-
kamMu, npuBeAeHHbIMU B Tabn.3. Mpu yctaHoeke |V [ (M |) — o6bem
(macca) no mogynto, MMMysbCbl, KONMMYECTBO KOTOPbIX MPONOpLMOHarib-
HO W3MEepeHHOMY 3Ha4yeHuto obbema (Macchbl), NOCTyNaKT Ha BbIXOA4
npy Nobom HanpaeneHun NOoToKa, nNpu yctaHoBke V+ (M+) — TOnbKO
npv NpsAMOM HanpasneHun notoka u V- (M-) — Tonbko npu obpaTtHoOM
HanpaBneHuw.

Mpn yctaHoBke UMN. oK. A403. (MMNyNbC NPU OKOHYaHUU [O3MPO-
BaHWA) Ha BbIxode pacxogomepa opmupyeTcss OAUHOYHBIA UMNYNbC
ANUTENBbHOCTLIO, paBHOM NOMOBMHE TuUMn.

B nornyeckom pexvmme Ha Bbixoge Hanuuuio cobblTusa (Mnu ero onpe-
AeneHHOMY COCTOSIHUIO) COOTBETCTBYET O[IH YPOBEHb 3IIEKTPUYECKOro
curHana, a OTCyTCTBUIO COBbITUS (MNTM MHOMY €ro COCTOSIHUIO) — APYron
YypOBEHb curHana.

[MporpaMMHO ANS NIOrMY4eckoro pexxmma 3afaeTcs 3HayeHue napa-
mMeTpa AKT. ypOBeHb, T.€. ypoBeHb curHana (Bbicokum nnn Huskun),
COOTBETCTBYHOLMUN HanMuuio cobbITUS. InekTpuyeckne napameTpbl
YPOBHeW curHana npuseneHol B [punoxeHumn b.

HasHauyeHune BbiIxoga B NOrMYECKOM peXunme 3adaeTcsl yCTaHOBKa-
MW, NpuBeaeHHbIMM B Tabn.3:

- HanpaBneHue — ypoBeHb curHana Ha BbIXxode W3MeHsieTcs 6e3 3a-
AEPXKM NPU M3MEHEHUN HaMNpaBreHus NoToka B TpybonpoBoe;
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- Q > QHamb — ypoBeHb CUrHana Ha BbIXO4E U3MEHUTCS, €CNN U3MEPEH-
Hoe 3HayeHue pacxoda MpeBbICUT 3HavyeHne Quaws ONA AaHHOro Dy
pacxogomepa;

- OwmnbKa — ypoBeHb cuUrHana Ha BbIXOo4e M3MEHUTCHA NPy BO3HUMKHOBE-
HUK NBON HeLTaTHOM CUTyaunn, AMarHoCTMpyeMon Nnpnbopom;

- Pene po3satopa — YPOBEHb CUrHana Ha BblXOoAe MEHAETCA B MOMEHT
Ha4yana n oCtaHoBa npouecca Jo3npoBaHNA,

- MuTaHKe — Npy HaNUYUM HaMNPsPKEHUST NUTaHUSA Ha Bbixoge chopmupy-
€TCsl BbICOKMIA YPOBEHb CUrHana, npu nponagaHum nuTaHus Hanpshke-
HMe Ha BbIXO4e OTCYTCTBYET;

- R BHe gmanas — ypoBeHb CuUrHarna Ha BblXo4e U3MEHMUTCS, eCnin n3me-
PEHHOE 3Ha4YeHWe COMPOTUBMNEHUS BblliE HEKOTOPOro 3a4aHHOro 3Ha-
YeHus;

- MycTasa Tpyba — ypoBEHb CUrHana Ha BbIXOA4E U3MEHUTCS, €CNN 3HaYe-
HWe COMPOTMBIIEHMS Bbille YCTAHOBMIEHHOIO NMOPOroBOro 3Ha4YeHUs Ans
3anosiHeHHOW Tpybbl;

- Q BHe Ananas — ypoBeHb CUrHamna Ha BbIXo[e U3MEHSETCS, eCni 3Ha-
YyeHne pacxoda BHe 3a[jaHHOro AManasoHa;

- Q < QMUH — ypoBEHb CUrHana Ha BbIXOAe U3MEHUTCH, eCcrnv U3MepeH-
HOe 3HayeHWe pacxoda CTaHeT MeHbLUe 3Ha4YeHne Quuy;

- Q > QmMakKc — ypoBeHb cUrHana Ha Bbixo4e U3MEHMUTCS, eCrn U3MepeH-
HOe 3HayeHue pacxoda cTaHeT 6onblue 3HaYeHNe Quac.

1.4.4.4. ToKoBbIV BbIXOA

[[anbBaHM4YeCKN pa3Bsi3aHHbIN TOKOBbIA BbIXO[, pacxogomMepa Mo-
XeT paboTaTtb B 0gHOM K3 Tpex guanasoHos: (0-5) MA, (0-20) MA unu
(4-20) mA.

HomMunHanbHble cTaTu4eckmne XapaKTepuncTtnkm TOKOBOIro Bbixoaa

Qv = QHI‘I +(QBI'I _QHn)'IIBbIXJ

Makc IMVIH ,

Qm = QmHn + (QmBn - QmHn) ' M
Makc MWUH
roe Qv (Qm) — v3MepeHHOe 3HayeHue pacxona, M3y n/MuH;(T/v;
Kr/MUH);
Qun (Qmun) — 3a4aHHOE 3HaYeHWe HWKHEero nopora no TOKOBOMY
BbIX04Y, COOTBETCTBYOLWEE |y, M>/4; NIMUH; (T/4; Kr/MWR);
Qen (Qmen) — 3a4aHHOE 3HAYEHWE BEPXHEro nopora rno TOKOBOMY
BbIXOAY, COOTBETCTBYHOLLEE |yayc, M3/'-I; n/MuH; (T/4; Kr/MUH);
lsx — 3HAYEHME BbIXOAHOrO TOKOBOrO CUrHasma, COOTBETCTBYyHOLLEe
N3MEepPEHHOMY 3HaYeHUIO pacxoda, MA;
Ivakc — MAKCUManbHOE 3HadYeHne amanasoHa paboTbl TOKOBOrO Bbl-
xoaa (5 unu 20), MA;
[y — MMHMManNbHOE 3Ha4YeHne ananasoHa paboTbl TOKOBOrO BbIXO-
aa (0 unu 4), MA.
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MporpamMHO Ans TOKOBOro BbIXOAa 3a4atoTcsa AnanasoH paboTbl U
3Ha4YeHMs YCTaBOK, a Takke HasHaveHue. MNpu ycTaHOBKE Ha3HaAYeHUs
pacxop, TOK, NPOMOPLMOHAnbHbIA M3MEPEHHOMY 3HAYeHWUD pacxona,
noaaeTcs Ha BbIXoA Npy NoboM HanpasrieHnn NoToka.

Bpema yctaHoBneHus curHana Ha TOKOBOM BbIXOAe perynupyetcs
napametpom KcpunbTpa, KOTOpPbIN MOXET 3agaBaTbCA NPOrpaMMHO B
ananasoHe 3HaveHun ot 0 go 39. CooTBETCTBME HEKOTOPbLIX 3HAYEHUI
KdumnbTpa 1 BpeMeHn yctaHoBNEHUs npuBeaeHbl B Tabn.5.

Tabnuua 5
KcdunbTpa 10 20 30 35 39
Bpems ycTtaHoBneHus, ¢ 1 3 4 11 22 117

TokoBbI BbIXOg B AnanasoHax paboTbl (0-20) MA unu (4-20) MA
MOXeT paboTaTtb Ha Harpy3ky conpoTtuerieHnem o 1 kKOwm, B guanasoHe
(0-5) MA — o 2,5 KOM.

Honyctumas gnvHa kabens cBsi3nM Mo TOKOBOMY BbIXoAy onpege-
nsieTca conpoTUBNEHUEM NUHUM CBA3W. [py 3TOM CyMMa BXOAHOIO CO-
NPOTUBMNEHUS MPUEMHMKA TOKOBOIO CUrHama v COMpPOTUBIEHUS NUHUN
CBSI31 HE JOJKHA NpeBblWwaTh YKa3aHHOro COMPOTUBIIEHMS HArpy3Kku.

1.4.5. KoHCTpyKUuMA

MpoToyHaa YacTb pacxogomepa, B 3aBUCUMOCTU OT Tunopasmepa
NGB0 HasHa4YeHUs!, BbIMOSHAETCSA B pa3HbIX KOHCTPYKTUBAX:

nog npucoeamHeHune tuna «caHgsuyy» (Dyl10, Dy15), korga IMIMP ¢ no-
MOLLBIO LUNWAEK 3aXXUMaeTCa Mexay ABYMS doriaHuamMu, npuBapeHHbI-
MM K KOHLam TpybonpoBoaa B MecTe Bpe3kn pacxoaomepa;

dnaHyoBaHHon (Dy20-Dy300), korga donaHubl MNP kpenstca 6ontamu
K OTBETHbIM hniaHuam Tpybonposoaa;

nog pesbbosoe npucoeanHexme (Dyl5, Dy32, Dy50, Dy80), korga MMIP
C MOMOLLbK HaKMAOHbIX raek MPUCTLIKOBbIBAETCA K LWITyLepam, npmea-
PEHHbIM K KOHLaM TpybonpoBoaa B MeCTe BPe3KkM pacxogomepa.

BHyTpeHHAS NOBEpPXHOCTb MPOTOYHOM 4YacTu pyTepyeTtca (pTopo-
nracTom.

Ha Topuesble nosepxHoctu TP ¢ cyTepoBkon pTOpPONIacToMm
ANa npefoxpaHeHuUs ee B MNpouecce MOHTaxa WM akcnnyatauum ycra-
HaBNMBAKOTCA 3aLMTHbIE KONMbLA M3 HepxaBelLlen ctanu. [uameTpsol
3alWmMTHBIX Konew npu mucnonb3osaHuu naHues no NOCT 12820 uc-
nonHexHmss 1 Ha gaesnenune 2,5 MlMNa obecneunBaldT COOCHOCTb BHYT-
peHHero kaHana [MNIMP n oTBETHbIX (bnaHues.

OneKkTpoabl, KOHTaKTUPYHLNE C KOHTPONMPYEMOW XWUAOKOCTbIO, B
3aBMCUMOCTU OT Ha3Ha4YeHus pacxogomMepa (BuMAa KOHTPONMpPyemowu
XNOKOCTWN) M3roTaBNMBAKTCA U3 pasfMyHbiXx MaTepuanos. MapkupoBka
¢ obo3HayeHnem maTepmana anektpogoB (H - HepxaBetwowasa cranb,
Ta - TaHTan unu Ti - TUTaAH) HAHOCUTCH Ha UMIVHAOPUYECKYHO MOBEPX-
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HOCTb BbICTYyNa NPOTOYHOM YacTW pacxogomepa nog npucoeanHeHune
TMNa «CaHABUY» nnu donaHua pacxogomepa (MNpunoxeHuve A).

Bnok anekTpOHUKM CoaepXUT nnaTtbl C 3NEKTPOHHLIMU KOMMOHEH-
Tamy, KOMMYTaLMOHHYIO NNaTy, a Takke XUOKOKPUCTaANNNYECKUIA NHON-
KaTop C NOACBETKOM M ONTUYECKYIO KnaBuaTtypy.

MeTannuyeckun kopnyc b3 nmeeT uMnuHgpuyeckyto opmy 1 3a-
KpblBaeTCcs C ABYX CTOPOH HaBUHYMBAKOLLMMUCS Kpblkamu. MNepegHas
KpbILLKa UMeeT Npo3padHylo NuueByto NaHens. [log Hen pasmelyatroTcs
Xungkokpuctannuyecknn nHamkatop (PKKW) mn knasuaTypa, BbINOSHEH-
Has Ha OcCHoBe (OTO3rIeMeHTOB. POTO3NEMEHT KHOMKU KraBuaTypsbl
cpabaTtbiBaeT npyv MOAHECEHUW K KHOMKe nanbla pyku (Mnn Kakoro-
nnbo npegmeTa).

Koxyx MNP n nonas crtonka, Ha KoTopon Kpenutcs b3, BbinonHe-
Hbl M3 MeTanna. Bo3amoxeH pasBopoT B3O BOKpyr ocu CTOMKM Ha
90°,180° n 270° no 4Yacosou cTperike (No 3akasy Npu BbINycKe U3 Mpo-
n3BOACTBA).

Mpn HeoGxoanmocTn (ana yoobctBa CUYUTbIBAHUA NOKasaHWM) WH-
ANKaTop MOXEeT ycTaHaBnmBaTbCA Ha 6noke ¢ passopotom Ha 90° no
4YacoBoK cTpernke (No 3akasdy Npu BbiMycke U3 NPOM3BOACTBA).

Kopnyc B3 B BepxHen YacTn umeeT ABa YeTblpexrpaHHbIX BbICTY-
na, c repMoBBOAaMM AN kabens NUTaHna N CUrHanbHbIX kKabenen.

Knemma 3awuTHOro 3asemMrneHus pacxogomMepa pacrnorioXeHa CHU-
3y Ha kopnyce b3.

1.4.6. Bugbl ncnonHeHmm

McnonHeHnns pacxogomepa oTnmMyatoTCca MmatepvanamMmm BHyTpeHHe-
ro MOKPbITUA MPOTOYHOW YacTU U 3NEKTPOAOB (C y4eTOM BUAA KOHTPO-
NNPYEMOWN XUOKOCTK):

O ® - xxx, O C - xxx — 06LenpoMbILLIIEHHOE UCTMONHEHNE;

A @ - xxx, A C - xxx — arpeccuBOCTOMKOE MUCMornHeHne (ans paboTtbl C
arpeccyBHbIMUN XUOKOCTAMW);

MNP - xxx — MULLEBOE UCMNOSTHEHME.

B 0603Ha4yeHnn ncnonHeHust pacxogomepa:
- @ — TMN NnpucoeanHeHUs1 — onaHuUeBoE;
- C — TN NpucoeanHeHnss — «CaHABUYY;
- P — Tun npncoeguHeHns — pe3bboBoe;
- XXX — Tunopasmep (Dy) pacxogomepa.
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1.5. MapkunpoBka n nfiomémnpoBaHue

1.5.1. Ha nnueBon naHenu kopnyca b3 ykasbiBatoTcs:
- HanmMeHoBaHne Npubopa;
- TOBApHbIN 3HAaK PUPMbI-U3rOTOBUTENS;
- 3HaK yTBEPXAEHNA TUNa cpeacTsa U3MepeHus.

CBepxy Ha kopnyc B3 3akpennsetca wunbg (puc.2), Ha KOTOPOM
YKa3blBaloTCSA:

- XapaKTepUCTUKM pacxogomepa (HanpsbkeHne nNUTaHus, MakcumarnbHoe
AaBreHne 1 Temnepartypa KOHTPONMPYEMOW XUOKOCTU, CTEMNEHb 3alln-
Thl);

- UCMOMHEHNE PacxoaoMepa;
- 3aBO/ICKOV HOMep pacxodomepa.

HanpsikeHre nnTaHus .............cc........ =24B; 0,7A
MakcumanbHOe AaBrEHUE ...................... 2,5 MlNa
TemMnepaTypa XUOKOCTU .......eeeerreeeeeeeeeeeenen 150 °C
CTEMNEHD BALLUMNTBI c.evveiieeiieeeee e IP 67
WcnonHeHne 3aBOACKOM
pacxoaoomMepa

. ) HoMep
\ﬁ Tapoo032 | | Ne 800046 4/

Puc.2. Bua wnnbpa pacxogomepa.

1.5.2. Mocne noBepku pacxogomMepa NIoMOMpyeTcs KOHTakTHas napa pas-
peLleHns MoandmrKaumnm KanmbpoBOYHbIX NapameTPOB.

1.5.3. [ina 3awuTbl OT HECAHKLMOHMPOBAHHOIO AOCTyna MNpu 3Kcnnyataumm
MOryT BbITb ONNOMBUPOBaHbLI HABECHOM NNOMBON KpbILKK Kopryca b3.
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2. NICNOJ1Ib3OBAHUE MO HA3BHAYEHUIO

2.1. AKkcnnyaTauuoHHble OrpaHU4YeHus

2.1.1.

2.1.2.

2.1.3.

JKcnnyaTauusi pacxogomepa [OOfKHa MpomM3BOAUTLCA B YCNOBUAX
BHELLHMX BO3AENCTBYIOLWNX PaKTOPOB, HE NpeBbILAoLWnX OMYCTUMbIX
3Ha4YEeHU, OroBOPEHHbIX B n.1.2.4.

Pacxogomep MOXeT ycTaHaBnMBaTbCs B BEPTMKANIbHOM, rOPM30OHTarb-
HOM MM HaknoHHOM TpybonpoBoae. Hannune rpsiseBMKOB Mnv cneuu-
anbHbIX PUNLTPOB He 06s3aTernbHO.

ToyHasa n HagexHasa pabota pacxogomepa obecnedmBaeTcsi Npu Bbl-
nonHeHnn B mecte yctaHosku MNP cnegyowmx ycrnosun:

- OTCYTCTBYET CKOMMeHne BO3ayXa;
- AABMeHne XNOKoCTN UCKIYaeT razoobpasoBaHne B TpybonpoBoae;

2.1.4.

2.1.5.

Ha Bxoge u Bbixoge MNP umetloTcs NpsIMONIMHENHbIE ydYacTku Tpybo-
nposoga cooTBeTCTBYWeNn aAnnHel ¢ Dy, paBHbiM Dy [MIMP. Ha atux
ydyacTKax He OO0STKHO OblTb HUKAKMX YCTPOMCTB UIIN 3NIEMEHTOB, BblI3bl-
BalOLLUNX U3MEHEHME CTPYKTYPbl MOTOKA XUAKOCTY;

BeCb BHYTPeHHUN obbem kaHana [P B npouecce paboTbl pacxono-
Mepa 3anoJIHEH XNOKOCTbIO;

HaNPsHKEeHHOCTb BHELLUHEro MarHUTHOMO MO MPOMBbILLIIEHHON YacTOoTbl
He npesbiwaeT 400 A/m.

BHUMAHME ! 3anpewaetca Ha Bcex atanax paboTbl ¢ pacxono-
MEpPOM KacaTbCsl pPyKaMu 3MEeKTPOAO0B, HAXOLALMXCA BO BHYTPEHHEM
kaHane MMP.

PekomeHgaumm no BbIGOPY MecTa yCTaHOBKM W NpaBuia MOHTaxa
(mnemoHTaxa) pacxogomepa, onucaHve Habopa arnemMeHTOB apMaTtypbl
N3NOXeHbl B AOKYMeHTe «Pacxogomep-CHeTUMK 3neKTPOMarHUTHbIN
«B3NET T3P». NHcTpykums no moHTaxy». LUKCA.407212.002 M.

Tun n cocTaB KOHTPONMPYEMOW XUOKOCTU (Hannyme N KOHUEHTpauums
B3BECEW, NOCTOPOHHUX XNOKOCTEN U T.M.), pexum paboTbl 1 COCTOAHNE
TpybonpoBoaa He AOSMKHbI MPUBOAUTL K NMOSIBIIEHUIO OTIOXKEHWUN, BIU-
AWNX Ha paboTocnocoBHOCTL N METPONOrMYECKUE XapakTePUCTUKN
pacxogomepa.

Ona obGecnevyeHns paboTocnocobHOCTU pacxogomepa B CU-
cTemMe, NUCNONb3yKLWen yrornbHbIn punbTp, HeOO6XO0AMMO crneauTb
3a ero UCNpaBHOCTLHO.

HeobxoaumocTb 3awmMTHOro 3asemneHus npubopa onpegensieTcs B
cooTBeTCcTBUM C TpeboBaHmamu rnaebl 1.7 «[lpaBun ycTponcTsa
9NEKTPOYCTAHOBOK» B 3aBMCUMOCTM OT HaMpPsDKEHWUS NMUTAHUS U yCro-
BUWN pasmeLleHus npubopa.
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2.1.6.

2.1.7.

MonHuesawmta obbekTa pasmelleHns npudopa, BbIMNOSIHEHHAA B CO-
oTBeTCTBUUN C «/HCTpyKUMENn NO YCTPOUCTBY MOSHUE3aLMTbl 34aHUN,
COOPYXXEHUA W MNPOMbILIIEHHBIX KOMMYHUKauumn» CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccun Ne280 ot
30.06.2003), npegoxpaHseT npmbop OT BbIXOAA U3 CTPOS NPU HaNUYnn
MOJHUEBbLIX Pa3psiaoB.

TpeboBaHuNs K yCrnoBWSIM 3KchfyaTauuMm U BbIOOpY MecTa MOHTaxa,
NpUBEAEHHblE B HACTOsILLEN 3KChnyaTauMOHHOW OOKYMEeHTauun, ydu-
TbiBalOT Hanbornee TUNUYHbIE BHELLHWE (haKTopbl, BNvsoLmMe Ha pabo-
Ty pacxogomepa.

Ha o6bekTe akcnnyaTaumm MOryT CyLecTBOBaTb Ui BO3HUKHYTL B
npouecce ero 3kcnnyaTauuMum BHellHWe hakTopbl, He noaaatolmecs
npeaBapuTenbHOMY MPOrHO3Y, OLEeHKe WM MPOoBEepKe M KoTopble Mpo-
N3BOANTENb HE MO Y4eCTb Npu paspaboTke.

B cnyyae nposieneHns nogobHbIx hakTopoB crieqyeT YCTPpaHUTb KX
UNM HanMTU MHOE MECTO 3JKchnyaTauuu, rae AaHHble akTopbl OTCYT-
CTBYIOT UM HE OKa3blBaKOT BNUSHMSA Ha paboTy usgenus.

2.2. Bbibop TMNopa3mepa pacxogomepa

2.2.1.

2.2.2.

2.2.3.

Bbibop TMnopa3smepa pacxogomepa onpegensieTcs gvanas3oHoM pac-
xonoB B TpybonpoBoae, rae 6yaet yctaHasnueatbes MNP, Ecnn gua-
nasoH pacxo4doB AN JaHHOro TpybonpoBoAa yknagblBaeTcs B guana-
30H pacxodoB HECKOSbKMX TUMOpPa3MeEpPOB pacxogomepa, To onpeae-
NATb HYXXHBIW TUNOPa3Mep pekoMeHOyeTCa UCXoas U3 3aJaHHoro rnpe-
AenbHOro 3Ha4YeHnsa NoTepb Hanopa.

Ecnu 3HaueHne Dy BbiGpaHHOro TMnopasmepa pacxogomMepa MeHbLue
3HadyeHns Dy TpybonpoBoga, Kyga npegnonaraetcs ycTaHaBnuBaTtb
MMP, To ons MOHTaxa B TpPybonpoBO4 WCMNONb3YOTCA MNepexoaHble
KOHyca (koHdoy30p 1 anddys3op).

Onpegenntb rMapaBnuyeckme NoTepu Hanopa B cucTeMe <KOH(y3op —

MNP — guddysop>, NpuBeLeHHOM Ha PUC.3, MOXHO MO HUXenpuee-
AEeHHOWN MeToaNKe.

2.2.3.1. icxogHble gaHHble Ang onpegenenuns notepb Hanopa:

- 06bEMHBIN pacxop XUAKOCTU B AaHHOM TpyGonposoae -Q  [MM];
- Dy nogsoasLero Tpybonposoga -D1  [mm];
- Dy nnp -D2  [mwm];
- Dy oTBOgALWEro Tpybonposoaa -D3  [mwMm];
- Yros1 KOHYCHOCTW KOH(py3opa -aq  [rpag);
- Yrosn KoHycHocTu auddysopa -az [rpaa);
- ANMHA NPSIMOSTIMHENHOTO yyYacTka -1 [Mm].
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a2 | o2

1 — KOH@y30p; 2 — nonHornpoxoOHas wapoeas 3adsuxka; 3 — [P;
4 — dugbgpy3sop.

Puc. 3. Cxema Tpyb6onpoBoaa B mecte yctaHoBku [MIP.

2.2.3.2. CornacHO W3BECTHOMY MPUHLMMY Cyneprno3vuum CymMMapHble noTepu
Hanopa h, B cucteme <koHdyaop — MNP — anddysop> cknagbiBatotcs
N3 MEeCTHbIX NOoTepb Hanopa B KOHdy3ope hyq, NPSIMONIMHENHOM y4acT-
ke (anuHon 1) hyz 1 anddysope hys.

MoTepun Hanopa B KOHQYY30pe onpeaensaTca no rpaduky puc.4a,
roe Vv, — CKOpPOCTb MOTOKa XWUOKOCTU B NPAMOSIMHENHOM yyacTtke. [pa-
1K 3aBUCMMOCTM MOTEPL Hanopa OT CKOPOCTWU MOTOKa paccymTaH ans
yrria KOHYCHOCTU KOHJpy3opa a4 = 20 °. [1na onpegeneHust CKOpocTu no-
TOKa XXMAKOCTU NO 3Ha4eHuto 06beMHOro pacxoga Q MOXHO BOCMOSb-
30BaTbCs rpamkom puc.5 unm popmynomu:

3
Q03
09-7n-Dy[MM]

v[Mm/] =

MoTepn Hanopa B NPSMONMHEMHOM Yy4acTKe onpenenatTcd no
rpacpmky puc.46. Mpadmnk 3aBUCMMOCTU MOTEPb Hanopa OT CKOPOCTU
NMOTOKa paccyuTaH A5 OTHOLEHUN ASIMHbI NPSMOSIMHENHOINO yyacTka K
anameTpy 15; 20; 25 n 30.

MoTepun Hanopa B auddysope onpenensoTcs no rpaduky puc.4e.
Mpaduk 3aBUCMMOCTU MOTEPb Hanopa OT CKOPOCTU NOTOKa paccyuTaH
Ansa yrna koHycHoctu guddysopa oz = 20° U OTHOLLIEHWUA HAaMBOonNbLLEro
AnameTpa guddysopa Kk HammeHbLemy 2,0; 2,5; 3,5 n 4,0.

MPUMEYAHWME. T[porpammHoe obecnedeHne ans npoBeaAeHus
YTOYHEHHOro pacyeTta notepb Hanopa B cucteme <koHdgysop — MNP —
Anddysop> nocTaBnseTcs no 3akasy.
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a)

h,1, M BOA.CT.

0,4
0,35 A
0,3 -
0,25 A
0,2 A1
0,15 - :
014----+
0,05 -
0 T T T T T T T T T
2 3 4 5 6 7 8 9 10 11 12 Vv, wmlc
0)
h,,, M Boa.CT. I/D,
12
10 - 30
25
8 20
6 - 15
4 4
2 -
0
1 2 3 4 5 6 7 8 9 10 11 12 v, mkc
B)
h,s, M BOA.CT.
3 ; : \ : \ X X X X X Da/D,
2’5 . : : : ; X : . : : . 410
3,5
2 A 1 2,5
15 - 2,0
14
0,5 -
0 -
1 12 v, mlc

Puc.4. N'padmkm 3aBucumocTen notepb Hanopa B KOHdy3ope (a), npsamonu-
HeMHOM y4acTke (6) u aucdysope (B).
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Puc.5. 'pacmk 3aBUCUMOCTM pacxoAa XKMAKOCTU OT CKOPOCTU NOTOKa Ans
pa3snuyHbIX 3HaYeHun Dy.
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2.3. [NlogroTtoBKa K paboTe

2.3.1. Mepbl 6e3onacHocTn

2.3.1.1. K paboTe c pacxoQoMepoM [OOMycKaeTCcsl NepcoHar, M3Y4YMBLLWIA IKC-
nnyaTaunoHHY0 OKYMEHTaUMIo Ha nsgenve.

2.3.1.2. Npun nogroToBke MU3Oen1s K UCNOSb30BAHUIO U B rpoLecce aKcnnyara-
UMM OoSmkHbl cobnogaTtbes «lpaBuna TexHMYecKoW akchnnyaTaumm
9NEKTPOYyCTaHOBOK noTpebutenen» n «MexoTpacneBble npasuna no
oxpaHe Tpyaa (Mpasuna 6e3onacHOCTX) NpW 3KCnyaTauum 3neKTpo-
YCTaHOBOKY.

2.3.1.3. lpun npoBegeHun paboT C pacxo4oMepoM onacHbiMKM dpakTopaMmn ans
YyernoBeka ABMSTCS:

- NEepeMeHHoe HanpsbkeHne (C AeNCTBYHOLWMM 3HadeHnem o 264 B va-
ctoton 50 lw);

- fasneHue B Tpybonposoae (ao 4,0 Mla);
- Temnepartypa paboyen xunakoctu (go 150 °C);

- Apyrne gakTopbl, CBsi3aHHbIE C Npodunem n cneumdumkon obbvekTa, rae
NPOM3BOAUTCA MOHTaX.

2.3.1.4. 3anpewjaetca Mcnonb3oBaTb pacxofoMepbl Npu AaBreHun B Tpyobo-
npoesoge 6onee 2,5 MlMa (6onee 4,0 MlMNa — gnsa pacxogomepos, Bbl-
nyckaembIX Mo 3akasy).

2.3.1.5. B npouecce paboT no MOHTaxy, NyckoHanagke unvM peMoHTY pacxono-
Mepa 3anpellaeTcs:

- NPOn3BOAUTb NOAOKIMHYEHUA K pacxXxoaomMepy, NepeKkrniovYeHna pexxmmoB
Unn 3amMmeHy anekTpopagnoasieMeHToB Npn BKIKOYEHHOM NMUTAHUNA;

- DEMOHTaX pacxogomepa u3 TpybonpoBoaa A0 MOMHOrO CHATUS AaBne-
HUSA Ha y4yacTke TpyGonpoBoAaa, rae NpousBoasTcs paboThl;

- UCNOSb30BaTh HeucrpaBHble 3rekTpopaanonpubopbl, 3NEKTPOUHCTPY-
MeHTbl 6o 6e3 NoAKNIYEHUS X KOPMYCOB K MarncTpany 3aliuTHOro
3a3eMIeHus.

2.3.2. pn BBOAE B 3KCNnyaTaumio pacxogomepa A0SMKHO B6biTb NPOBEPEHO:

- COOTBETCTBME HanpasneHus ctpenkn Ha kopnyce [NIMNP HanpaBneHuto
NOTOKa XMAKOCTW B TpybonpoBoae;

- COOTBETCTBME ANMH MPSMOSNIMHENHbIX Y4aCcTKOB Ha BXOode W BbiXode
pacxoaomepa;

- MPaBUNbHOCTb MOAKITIOYEHNA pacxofoMepa M B3auMOLEWCTBYIOLLErO
obopyaoBaHMs B COOTBETCTBUM C BblIOpaHHON CXeMOW;

- NPaBUNbHOCTb 3aflaHHbIX PEXMMOB PaboThbl BbIXOAOB PpacxodoMepa;

- COOTBETCTBME HAMNPSPKEHUS MUTaHMSA 3a4aHHbIM TEXHUYECKMM XapakTe-
pUCTMKaM.
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2.3.3. Pacxogomep npu nepBOM BKIIHOMEHUM UMW MOCIe ANUTENbHOro nepe-
pbiBa B paboTe rotoB K 3KCnyaTauuun nocre:

- MOMHOro MNpeKpaweHns AMHaMUYECKUX rMapaBnnMYecKkMx npoLeccoB B
TpybonpoBoae, CBA3aHHbIX C UBMEHEHNEM CKOPOCTU M pacxoa >KUOKo-
CTM (NPU ONOPOXHEHUN UMW 3anofiHEHUM TpybBonpoBoaa, peryrnmpoBKe
pacxoga v T.n.);

- 30-MuHYyTHOM npoMbIBKK TP NOTOKOM XXMAKOCTY;
- 30-MMHYTHOro Nporpesa pacxogomepa.

2.3.4. lNepen BBOOAOM B 3KcnnyaTaumio Heobxoaumo onsniomGupoBaTb pacxo-
Aomep v 3aaBuxkky 6annaca (nNpy ero Hanuuum).
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3. TEXHUWYECKOE OBCIY>XXUBAHUE

3.1. NpoBepka TEXHUYECKOro COCTOAHUA

3.1.1.

BBeneHHbIV B aKcnnyaTaLuuio pacxoaoMep pekoMeHayeTcst noasepraTtb
nepnoamny4eckoMy OCMOTPY C Liefbio KOHTPONS:

- paboTocnocobHOCTK pacxooomepa;
- cobnoaeHns yCnoBuin akcnyaTaumm;

- HanM4us HanpPsXeHUsl NUTaHUS;
- OTCYTCTBUSI BHELLHMX NOBPEXAEHU COCTaBHbIX YacTel pacxogomepa;

- HAOEXHOCTU INEKTPUHECKNX N MEXaHNYECKNX COeaVHEHNI.

3.1.2.

3.1.3.

3.1.4.

MepuvoaMYHOCTb OCMOTPa 3aBUCUT OT YCMOBUI 3KChnyaTaumu, HO
He [oImKHa ObITb peXke 0JHOro pasa B [1Be Heaenw.

HecobntogeHne ycnoBuid akcnnyaTaumMm pacxogomepa B COOTBETCTBUM
c pasgenom 1.2.4 MoXeT NPMBECTU K ero oTkasy M NpeBbILUEHNIO 40-
MYCTMMOTO YPOBHSI MOrPELLHOCTM U3MEPEHUIA.

BHelwHne noBpexaeHus Takke MOryT MpPUMBECTUM K MPEBbILLEHMIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTU M3MepeHuin. [Mpu  nosiBrneHum
BHELUHWX NOBPEXAEHWIN N34enusa unu kabens nutaHusi, CBA3N Heobxo-
AMMO 06paTUTLCA B CEPBUCHbLINA LEHTP UMM pPerMoHanbHoe npeacTaBu-
TENbCTBO AN OnpefeneHnss BO3MOXXHOCTU ero AarnbHeNnLen aKcnnya-
Tauum.

B npouecce akcnnyataumMm pacxogoMepa He pexe oQHOro pasa B rof
Heo6xo4MMO NPOBOAUTL NPOUNAKTUYECKUIA OCMOTP BHYTPEHHErO Ka-
Hana (MNP Ha Hanuune 3arpsA3HeHnn n/unu oTnoXxeHun. [onyckaeTtcs
HanuMyue nerkoro HaneTa, KOTOPbIA JOMKEH CHUMATBCA C MOMOLLbIO YK-
CTON MSTKOW BETOLUW, CMOYEHHOW B BOJE.

Mpn Hanuuun 3arpsa3HEHNn U/MNM OTNOXEHU Opyroro Buaa nmbo
MUX CyLWEeCTBEHHOW TOMLWMHbI HEeobXoAMMO NPOU3BECTU OYUCTKY MNO-
BepxHocTu NIMP n oTnpaeBuTb pacxogomep Ha BHEOYEPEOHYHO MOBEPKY.

OuunCTKy OTMOXEHMIN B ITOM Crlydyae peKoMeHOyeTcs NMpOBOAWTL
cpasy ke nocrne 13BreyYeHus pacxogomepa u3 TpybonpoBoaa ¢ nomo-
LL{bl0 BOAbI, YNCTOW BETOLUM M Heabpa3nBHBLIX MOKOLLUX CPEACTB.

Mpn oTnpaBke pacxogoMepa Ha MOBEPKY WM B PEMOHT HEOOXOAMMO
nocne AeMoHTaxa O4YUCTUTb BHYyTpeHHuW kaHan [P ot oTnoxeHun,
06pa3oBaBLUMXCH B MpPOLIECCe IKCMyaTauumn, a Takke OT OCTAaTKOB pa-
6oyen xmgkoctn. OCTaTKU arpecCUBHOWN XUAKOCTU AOSKHbI ObITb
HEeUTPann3oBaHbLI.

Mpn MOHTaxe U OeMOHTaxe pacxoJoMepa HeobXxoaMMO PyKOBOA-
CTBOBAaTbCH MHCTPYKLMEN NO MOHTaXy pacxodomMepa.

OTtnpaBka pacxogomepa ansi NnpoBeaeHUsa NoBepku NnMbo peMoHTa
AOSPKHA Npom3BOAUTBCA C MacnopTom pacxogomepa. B conposoaun-
TenbHbIX OOKYMEeHTaxX HeobXOoAMMO yKa3sbiBaTb MOYTOBbIE PEKBU3UTHI,
TenedoH 1 pakc oTnpaBUTENS, a Takke cnocob n agpec obpaTtHom Oo-
CTaBKMW.
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3.2. NNoBepka

Pacxogomep-cyeTunk anektpoMmarHutHoeln «B3JIET T3OP» npoxo-
ANT NMEePBUYHYIO NOBEPKY NMpU BbiMyCKE U3 NPOM3BOACTBA U Mocne pe-
MOHTa, Nepnognyeckmne — B NpoLecce aKcnnyaTauumn.

Me>xnoBepoyHbIN UHTepBan — 4 roga.

MoBepka pacxogomepa NpPoM3BOAMTCS B COOTBETCTBUM C pasge-
nom «MeToauka noBepkuM» OOKyMeHTa «Pacxogomep-cyeTyuk anek-
TpomarHuTHbin  «B3JIET TOP». PykoBoacTBO nNO  3aKcnnyatauuu.
Yactb IlI». LUKCO.407212.002 P3.
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4. YIIAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

4.1. Pacxogomep «B3JIET TOP» ynakoBbiBaeTCa B MHOMBUAYalbHYO Tapy
kaTteropumn KY-2 no FOCT 23170 (kopobKy 13 rodppupoBaHHOro KapToHa
nmMbo AepeBSHHbIN ALLKK).

MpucoegmHuTENbHas apmaTypa NOCTaBNseTCsl B OTAENbHOW Tape
POCChINbIO NN B cOOpe Ha OAMH UM HECKOTNBbKO KOMIMIEKTOB.

4.2. XpaHeHne pacxogomepa OOMKHO OCYLLECTBIATLCA B YNaKOBKE U3roTo-
BUTENS B CyXOM OTannBaemMom NOMeELLEHUN B COOTBETCTBUMN C Tpebo-
BaHuamuM rpynnbl 1 no FOCT 15150. B nomeuwleHun ons xpaHeHust He
AOIDKHO ObITb TOKONPOBOASALLEN MNbINM, NMApPOB KUCMOT M LWENoYen, a
TaKKe rasoB, BbI3blBaOLLMX KOPPO3UIO 1 paspyLUaroLLMX N30SIALMIO.

Pacxogomep He TpebyeT cneumanbHOro TeXHUYEeCKoro obcenyxmea-
HUSA NPU XPaHEHWUMN.

4.3. Pacxogomepbl MOryT TpaHCMOPTMPOBATbCA aBTOMOOUIbHBIM, PEYHbIM,
XKEenesHoAOPOXHbIM U aBUALMOHHBIM (KpOME HerepmeTU3nMpoBaHHbIX
OTCEKOB) TPAHCMOPTOM Mpu COBNIOAEHNN CREeaYHOLNX YCIOBUNA:

- TPAHCMNOPTMPOBKA OCYLLLECTBNAETCH B 3aBOACKON Tape;

- OTCYTCTBYET NpsiMmoe BO34eNCTBUE BNaru;

- TemnepaTtypa He BbIXOAWUT 3a npeaensl oT muHyc 40 go 50 °C;

- BNaXXHOCTb He npeBbiwaeT 95 % npu Temnepatype go 35 °C;

- Bubpaums B gnanasoHe ot 10 go 500 Ny ¢ amnnmtygon oo 0,35 Mm unu
yckopeHuem o 49 m/c?:

- yaapbl CO 3Ha4YeHneM NMKoBOro yckopeHnsa o 98 m/c?;

- YNOXEHHbIE B TPaHCNOpPTE M3genus 3akpenneHbl Bo nsbexaHve nage-
HUA U coygapeHui.
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NMPUNOXXEHUE A. Bug coctaBHbIX YacTen pacxogomepa

172*

145*

L1*

* - cnpaBOYHbIN pasmep

1 — 6510K 351IeKMPOHUKU; 2 — UHOUKamop; 3 — KHOIMKU ornmu4yeckou Kra-
guamypebl; 4 — Mecmo MapKupoeku Mamepuarna 3rekmpodos; 5 — 3a-
wumHoe Konbyo; 6 — nepsu4yHbIl rpeobpasosamersib pacxoda; 7 —
Kriemma 3a3emMsieHusi; 8 — 2epmoegod; 9 — arnekmpoodbl

. . L1*, MM * Macca, He
Dy, MM D*, Mm DT", MM | konbuamm) HY, mm Gonee, kr
10 34 61 93 240 3,4

Puc.A.1. Bup pacxopgomepa Dy10, Dy15 (nog npucoeguHeHme tmna « CaHOBUYY,

C 3aLUMUTHBLIMWU KOfbLaMM).
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170* 172*

B3JIET T3P

PACXO[IOMEP-CYETYMK
@ QNEKTPOMATHUTHbIA @

145*

"OJ[ON ¥

* - cnpaBOYHbIN pasmep

1 — 6510K 351IeKMPOHUKU; 2 — UHOUKamop; 3 — KHOMKU ornmu4yeckou Kra-
guamypsbl; 4 — MeCmMO MapKUposKU Mamepuarna 31ekmpodos; 5 — 3a-
wumHoe Konbyo; 6 — nepsu4yHbIl rpeobpasosamersib pacxoda; 7 —
BUHM KperifieHUs 3asemrsou,e2o rnpoeodHuUKka;, 8 — 2epmoeeold; 9 —
anekmpoosl; 10 — ecriomozamersibHasi oriopa; 11 — anemeHm Kperine-
HUS1 3aWUMHO020 Kosbua, obecrieqyusarowul anekmpu4yeckull KOHmakm
Kopryca pacxodomepa ¢ paboyel XUOKOCMbIO.

Dy, Mm D*, Mm D1*, mm L, mwm L7, mm H*, MM Hgﬂgg:lae;a
’ ’ ’ (6e3 koneuy) |(c konbuammn) ’ i ’
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. Bug pacxogomepa Dy20-40 (¢onaHUoBaHHbLIN, C 3aLLUTHBIMUY KOMbLa-
MU).
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170* 172*

B3JNET T3P

PACXO[OMEP-CYETYMK
@ ANEKTPOMATHUTHBI @

1 145+
O||OM G~ )
W

<= B| D* D1

* - cnNpaBOYHbIN pasmep

1 — 6510K 351IeKMPOHUKU; 2 — UHOUKamop; 3 — KHOIMKU ornmu4yeckou Kra-
suamypbl; 4 — MeCcmo MapKupoeKku mMamepuarna 3nekmpodos; 5 — 3a-
wumHoe Konbyo; 6 — nepsu4yHbIl rpeobpasosamersib pacxoda; 7 —
8UHM KperifieHUs 3a3emrisou,e2o npoeodHuKka;, 8 — zepmoeeold; 9 —
anekmpoobl; 10 — ecriomozamersibHasi oriopa; 11 — anemeHm Kperine-
HUS1 3aWUMHO020 Kosbua, obecrieqyusarowull annekmpu4yeckull KOHmakm
Kopryca pacxodomepa ¢ paboyel XUOKOCMbIO.

L*, mm L1*, Mmm Macca,
Dy, Mm D*, Mmm D1*, mm (6e3 Konewy) |(c konbLamm) H*, Mmm He 6<:Fee,

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 pacxogomepa Dy50-300 (pnaHuUOBaHHbIA, C 3aWUTHLIMU KOJSb-

uamn).
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172*

145*

* - cnpaBOYHbIN pasmep

L1*

—
106*

11

1 — 6510K 3neKMpPOHUKU; 2 — UHOUKamop, 3 — KHOMKU onmu4eckol Krna-
suamypebl; 4 — nepsuyHbIlU rnpeobpasosamesib pacxoda; 5 — wmyuep
pesbbosol; 6 — 2alika wrnuuyesasi (HakudHas)**; 7 — KonbUo yrniomHu-
mernbHoe™ ; 8 — wmyuep omeemHbIl KOHUYeCKUU™™; 9 — euHm Kperine-
Hus 3a3emrisrou,e2o nposodHuka; 10 — eepmogsod; 11 — anekmpoodsbl.

** - U3 KOMMJIEKTa MOHTaXHbIX YacTen

Macca,
Dy, Mm D*, mm L*, Mmm L1*, mm H*, mm He bOonee,
Kr
15 21 141 171 245 3,80
32 37 186 224 275 7,60
50 55 222 266 285 11,0
80 87 262 322 320 14,5

Puc.A.4. Bug pacxogomepa nuweBoro ucnonHeHus (pesbbosoe npucoeamn-

HeHune).

34



s lelelele el
XS2

Hacmpolika

=] a1

Pa6oma 1A SK3 SK2 SK1 - x
A nA 101 A 0
SKa u [ — [ (=]
£ o< X COo| (cof |cD
Cepsuc w LDT; b
& < % Bbix00-2 Bbixod-1 KHonka
RS-485
ol|lo|o (elfel[o)[e][e])[e]

|

GNDEXT *

Xt O|O]| XT1

DIR+
DIR -
BUTTON ¢

-24B+

MumaHxue

FU1 — npedoxpaHumens 1 A no uenu =24 B;

J1 — KoHmMaKkmHasi napa paspeweHusi MoouguKayuu Karubpo8oyHbIX napa-
Mempos;

SK1 — nepeknodamernb ycmaHo8KU pexuma pabomsi exoda yrpaeneHus;

SK2 — nepeknodamerns ycmaHo8KU pexuma pabombl OKOHEYHO20 Kackada
yHuUgepcarsbHo20 8bixo0a Ne1;

SK3 — nepeknroyamens ycmaHo8KU pexuma pabombl OKOHEYHO20 Kackada
yHuUgepcarsibHo20 8bixo0a Ne2;

SK4 — nepeknroyamerns pexumos CEPBUC - PABOTA;

XT1 — KnemmMmHasi KorioOka nookKnoYeHuUs1 kabensi numanus =24B;

XT2 — knemmHasi Korio0Kka moKo80o20 8bIx00a;

XT3 — knemmHas korioOka uHmepgpetica RS-485;

XT4 — knemmHasi KorioOka exo0da yrnpassieHus;

XT5 — knemmMmHas kosiodka yHueepcasibHo20 ebixoda Net,

XT6 — knemmHasi Koriodka yHuUeepcarbHo20 8bixoda Ne2;

XS2 — knemmHas Korio0ka rnodknodeHus modyns Ethernet unu Profibus .

Puc.A.5. Bug KoMmmyTaumMoHHOM nnartbl.
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1 — c8emoduodbi;
2 — KOHMakmHasi Korio0ka 015 NoOKIYeHUs kabens uHmepgelica Ethernet;
3 — mexHos102u4YeCKUl pasbem.

Puc.A.6. Bup moaynsa Ethernet (yctaHOBNEH Ha KOMMYTaALMOHHYIO NNaTy).

Kabenb wuHTepdenca Ethernet moxeT cHabxaTbCcAa pasbemMoMm
RJ45, nogknto4aeMbiM K CETU NN NEPCOHANbHOMY KOMMbIOTEPY.

B MapkmupoBka KOMMY-
TaUMOHHbIX 31IEMEHTOB
pasbema RJ45

1 8
KoHTakTbl

W Tabnuua kKoMmyTa- Llenb ':gg;:'f; Pasbem RJI45
uun curHanos B kabene Mozynsi NOAKNIoUEHNe NOAKMOYeHne K
Ethernet npu nogknto- Ethernet K cetm nepcoHarnbHoMy
YeHUU K ceTu 1 nepco- KOMMbIOTEPY
HanbHOMY KOMMbIOTEPY TX+ 1 1 3

TX- 2 2 6

RX+ 3 3 1

RX- 4 6 2
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1 — ceemoduodsbl;
2 — nepekn4Yamesis mepMuHamopa,
3 — KOHMakmHasi Korio0ka 015 NoOKNYeHUs kabesia uHmepgelca Profibus;

4 — mexHosi02uYecKUl pa3bem.

Puc.A.7. Bup mopynsa Profibus (yctaHOBNEH Ha KOMMYTaALMOHHYIO NnaTy).
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NMPUNOXEHUE B. Cxembl BbIXo4oB 1 BXxoaa

6.1. YHnBepcarnbHble BbIXoabl

[na obecnevyeHns conpsXeHus ¢ pasfMyHbIMKU TUNaMK MPUeMHU-
KOB OKOHeuYHble Kackagbl BbixogoB B3O (puc.b.1) moryt pabortaTb kak
NPy NUTaHWM OT BHYTPEHHEro pas3BA3aHHONo WCTOYHWUKA NUTaHUSA (ak-
TUBHbIA PEXUM), TaK U OT BHELLUHEro MWCTOYHUKA NUTAHWUS (NacCUBHbLIN
pexum). Tunosasi noctaBka — NAaCCUBHbLIN PEXUM PaboTbl OKOHEYHbIX

KackagoB.
SK2
+3.3V (SK3) GND
1| _~ |4
2| s [ v
ON 100

330

\ 100 R ) TSOUT+

1 4 (DIR+)
/e
—

1k TSOUT-

€ ©
(DIR-)

Puc.b.1. Cxema okoHe4YHOro Kackaga yHMBepcasibHbIX BbIXOOOB.

B aKTMBHOM pexume HanpsbkeHue Ha BbIXOAe Mpu OTCYTCTBUU UM-
nynbca, a Takke COOTBETCTBYKOLLEE YPOBHIO BbICOKMM B rnornyeckom
pexume MoxeTt ObiTb oT 4,5 go 5,0 B. MNpu Hanuummn nmnynbca 1 npu
ypoBHe HU3KUM B NOrMYeckoM pexumme — HarnpskeHue Ha BbiXOoAde He
6onee 0,5 B. Pabota Bbixoga B akTMBHOM pexuMe [OMnyckaeTcs Ha
HarpysKky ¢ conpoTuBreHmem He meHee 1 KOm.

MopknoyeHne okoHeyHoro kackaga Bbixoga Nel (Bbixoga Ne2) k
BHYTPEHHEMY UCTOYHUKY NUTaHWs + 5 B ocyllecTBNsSeTCa ¢ NOMOLLbIO
nepekntoyatena SK2 (SK3) Ha koMMyTaLMOHHOW NnaTe.

B naccuBHOM pexume OonyckaeTcsl NMTaHue OT BHELUHEro MCTou-
HUKa HanpsXXeHneM nocTosHHoro Toka go 30 B, gonyctumoe 3HaveHue
KOMMYTMPYEMOro TOKa Harpy3ku He 6onee 200 MA.

[nvHa nuHum cBa3n Ans yHnBepcanbHbiX Bbixogos — 40 300 m.
B ckobkax ykasaHbl 0603Ha4YeHnsa curHanos Bxoaa Ne2.
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B.2. TokoBbIV BbIXOA

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

Honyctumas gnvHa kabens cBsi3n Mo TOKOBOMY BbIXoAy onpege-
nseTca conpoTUBNEHUEM NUHUM CBSA3W. [py 3TOM CyMMa BXOAHOIO CO-
NPOTUBMNEHUS MPUEMHMKA TOKOBOIO CUrHama M COMNpPOTUMBIEHUS NTUHUN
CBSI31 HE JOJKHA NpeBblWwaTh YKa3aHHOrO COMPOTUBIIEHMS HArpy3Ku.

MnTaHne TOKOBOrO BbIXOAA ocyulecTBndeTcda OT raribBaHU4YECKA
pa3BA3aHHOIo NCTOYHMKaA BTOPUYHOIO NUTaHnA pacxogomepa.

XT2

K npuemHuky
MmoKo8020 cuzHarna

1 |+ _>}

2 I- —>

Puc.b.2. Pasbem XT2 TOKOBOro Bbixoaa pacxogomepa.

B.3. Bxog ynpasneHus
Cxema Bxoga ynpasreHusi npyseaeHa Ha puc.b.3.

SK1 OFF GND
+3.3V 1 4
: e
ON 330
|::|330
lﬂl BUTTON
I
4 1
—
(J=)x ¥
3 2 GND

Puc.b.3. Cxema BXxogHOro Kackaga pacxogomepa.

Mpn HaxoxaeHun nepekntodatens SK1 B nonoxeHun «OFF» (nac-
CMBHbIN pEeXMM) B KayecTBe YNpasfsioLero curHana Ha Bxop B Lerb
BUTTON-GND pomxHbl nogasaTbcs umnyrnbscbl Toka (0,5-20) MA.

B aktmBHOM pexume paboTbl Bxoga (nepekntodatens SK1 Haxo-
antcs B nonoxeHnn «ON») ynpaBnsawoLwmm curHan MoxeT Takxke op-
MupoBaTtbCHa 3ambikaHneMm kKoHTakToB BUTTON-GND (Hanpumep, ¢ no-
MOLLbIO KHOMKW) NPU CONPOTUBEHUN BHELLHEN uenn He 6onee 50 Om.

B oboux cnyyasx obecneyMBaeTcs ranbBaHM4YecKkad pasBs3ka
BXOAHOW Lienu.
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NMPUNOXEHUE B. UCTOYHUKN BTOPUYHOrO NUTaHUA

1
) O/G§ ~ H
2 - 1
| V-V 0
\O T
+V OK
O 35 * )
90 * +V ADJ l
1
3
—~JL =N L |
\o 6
\ /}o -
—1
M
a0 2| 100* -
a) Bug cnepeau 6) Bug cboky

* - cnpaBOYHbIN pasmep

1 — 8UHMbI KOHMaKMHOU KO/I00KU 8bIXOOHO20 HarnpsixeHust =24 B; 2 —
€8emoOUOOHbIU UHOUKamop BK/TFYEeHUS UCMOYHUKa 8mOpuYyHO20 Iu-
maHus; 3 — eUHM 3a3eMrieHusi; 4 — 8UHMbI KOHMAaKMHOU KO/100KU Mo0-
KroyeHusi HanpskeHusi numaHust ~220 B 50y (L — nuHus, N —
Heumparb); 5 — cepbea 0515 oceobox0eHus 3awjesiku; 6 — 3awesika 0ns
KkpenneHusi Ha DIN-pelke.

Puc. B.1. UcTouyHuK BTOpHUYHOro nutaHusa cepum ADN-3024 (=24 B 30 Br).
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83 *

I
o~

B3JIET MBI

WCTOYHUK BTOPUYHOIO NUTAHUA
NBM-24.24 W03

BxogHoe HanpsikeHue/Tok ~154...264B/0,15A

YacToTa BXOAHOro HanpsikeHus 50/60 'y

MakcumanbHas BbixofHas MOWHOCTL 24 BT 35*

BbixoaHOe HanpsikeHUe/Tok

CreneHb 3aWuThbl

BXoq
~154...264B/0,15A

L_=LN Ne

=24B/M1A
P40
BbIXo[

=24B/1A

BE3 3A3EMIEHUA

ololo A HE BKIMIOYATb!

O

1_
> }*3’5* 75+

99*

a) Bug cnepeau

0) Bna cOOKy C KpOHLUTENHAMM

mi

—off—|
ofl

S

I
o |

@

B) BUA CHU3Y

* - cnpaBOYHbIN pasmep

ApxaHrenbck (8182)63-90-72
ActaHa +7(7172)727-132
Benropop (4722)40-23-64
BpsiHck (4832)59-03-52
BnaguBocTok (423)249-28-31
Bonrorpag (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTtepuHbypr (343)384-55-89
UBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
KasaHb (843)206-01-48

1 — UuCmMoYHUK NumaHusi; 2 — KpoOHWmMeuH 05151 KpernneHusi Ha DIN-pelKy
35/7,5; 3 — KOHmMakmHasi Kosio0ka MoOKoYeHUsI cemesoao Kaberss
~220 B 50 'y (L — nuHusi, N — Hetumparnb); 4 — uHdukamop pabomsi
UCMOYHUKa 8MOPUYHO20 numaHusi; 5 — KoHmakm+asi Kornooka 8bixo0-
HO20 HarnpsixeHusi =24 B.

Puc. B.2. UcTouyHuk BTOpUYHOro nutauua «B3JIET UBTM» UBIM-24.24
(=24 B 24 BT). NocTtaBnsaeTtca B komnnekrauum ans A3C.

Mo Bonpocam npoaax n nogaepXkn odpawantecob:

Kanvnuurpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
TNuneuk (4742)52-20-81
MarnuToropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41 —

HwxHuin Hosropog (831)429-08-12

HoBoky3sHeuk (3843)20-46-81
Hosocnbupck (383)227-86-73
Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeHsa (8412)22-31-16

Mepwmb (342)205-81-47

PocToB-Ha-[loHy (863)308-18-15

Ps3aHb (4912)46-61-64
Camapa (846)206-03-16

CaHkT-lMeTepbypr (812)309-46-40

CapatoB (845)249-38-78

CwmoneHck (4812)29-41-54
Coun (862)225-72-31
Craspononsb (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHoBck (8422)24-23-59
Yda (347)229-48-12
YensbuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Apocnaenb (4852)69-52-93

cant: www.vzljot.nt-rt.ru || an. nouta: vzi@nt-rt.ru
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