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BBEJAEHUE

Hacrosmuii 1OKyMEHT pacmpoCTpaHSAETCs Ha PACXOAOMEP-CUETUYMK 3IIEKTPOMArHUTHBIN
«B3JIET TOP» B3pbIBO3AIIMIIICHHOTO UCIONHEHHUS (1anee — pacxomomep, TOP EX), BoimosHeH-
HBII HA OCHOBE OOIIECTIPOMBIIITIEHHOTO UCTIOITHEHHS PacX0A0Mepa-CYeTUYNKA JIEKTPOMArHUTHOTO
«B3JIET TOP», u npenHazHadeH AJisl 03HAKOMJIEHUSI C YCTPOMCTBOM U MOPSIAKOM dKCILTyaTalluu
pacxozomepa.

B cBs3u ¢ mocTtosiHHOM paboTO Ha/l yCOBEPILIEHCTBOBAaHUEM NTPUOOPA, B pacX0I0Mepe BO3-
MO>KHBI OTJIMYUS OT HACTOAILIETO PYKOBOJICTBA, HE BIHUAIOIINE HA METPOJIOTHYECKUE XapaKTepH-
CTHKHU U (PYHKIIMOHAIbHBIE BO3MOXKHOCTHU MTpHOOpa.

[TEPEYEHb ITPUHATHIX COKPAILEHUWI

DN - IWaMeTp yCIOBHOTO MPOXO0/a;

BD - OJIOK DJIEKTPOHUKH;

KKHN - )KUJAKOKPUCTAIUIMYECKU HHANKATOP;

K, - KOHCTaHTa mpeoOpa3oBaHMs BBIXO/A,

HC - HELITaTHAsI CUTYallUs;

IIK - IEPCOHAJIBHBIN KOMIIBIOTED;

1o - IPOTrpaMMHOE 00ECTICUCHHUE;

I1ITP - IEPBUYHBIN ITpeo0pa3oBaTeib pacxoa;
I1yos - IpaBUJIa YCTPOMCTBA IEKTPOYCTAHOBOK;
P5 - PYKOBOJICTBO I10 SKCILTyaTalllu;

TOP Ex - pacxonomep-CUEeTYHK AJIEKTPOMArHUTHBINA B3PHIBO3AIUIIICHHOTO UCIIOTHEHUS;
SC - BJIEKTPOABIIKYIIIAs CUJIa.

[Tpumedanue - Bux HanMeHOBaHUs WK 0003HAYCHHS, BBITOJHEHHOTO B TEKCTE U TaOIHIaX
xupHbIM mpudrom Arial, Hanpumep: U3MepPeHUs, cOOTBETCTBYET ero 0TOOpaKEHUIO Ha JIHC-
iee mpuoopa.

[Tpumep 3anucu 0003HAYEHUS pacXoJoMepa MPH €ro 3aKase:
Pacxonomep-cuerunk snmektpoMarautHbi «B3JIET TOP» B3phiBO3ammineHHOE UCTIOTHE-
are «TOP Ex-XXX», rae XXX — tunopasmep (DN) pacxogomepa (Mm).

* % %

* Pacxooomep-cuemuux snexkmpomacHumusiii « B3JIET TOP» 3apecucmpuposan 6 I'ocyoap-
cmeenHom peecmpe cpedcme usmeperuii PO noo Ne39735-14.

* Pacxooomep-cuemuux snekmpomacnumuwiii « B3JIET TOP» coomeemcmeyem mpebosa-
Husam Texnuueckoeo pecnamenma Tamodcennozo corwsa TP TC 020/2011 «Onexmpomaznumnas
COBMECMUMOCIb MEXHUYECKUX CPeOCHB).

* Pacxooomep-cuemuux snekmpomacnummusiii « B3JIET TOP» coomeemcmeyem mpebosa-
Huam Texnuueckoeo peenamenma Tamoxcennozco corza TP TC 004/2011 «O 6e3onacnocmu Hu3-
KOBONILMHO20 000PYO0SAHUY.

* Pacxooomep-cuemuux snekmpomacnumuwiii « B3JIET TOP» coomeemcmeyem mpebosa-
Huam Texnuuecxoeo peenamenma Tamoorcennoeo corza TP TC 032/2011 «O be3onachocmu 060-
pyoosanus, pabomaroujeco noo U30bIMOYHbIM 0ABIEHUEM ).

* Pacxooomep-cuemuux snexkmpomacnumusiii « B3JIET TOP» 63pvigo3auuiyeHno2o ucnoJ-
HeHusi coomseemcmeyem mpebosanusim Texnuueckozo peenamenma Tamooscennozo corwsa TP TC
012/2011 «O 6e3onachocmu 060py0osanus 0 pabomul 80 83PbIBOONACHBIX CPEOAX» U pa3peLleH
K NPUMEHEeHUI0 Ha NOOHAO30PHBIX NPOU3BOOCMBAX U 0OBEKMAX CO2NACHO MAPKUPOBKE 83PblE03a-
wumal.

Y noctroBepstolme JOKYMEHThI pa3MelleHbl Ha caiite Www.vzljot.ru
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I'APAHTUUN U3I'OTOBUTEJIA

I. M3roroBuTens rapanTupyeT cooTBeTcTBUE pacxonomepoB «B3JIET TOP» B3priBo3amu-
LICHHOT'O MCIIOJIHEHUSI TEXHUYECKUM YCIIOBUSAM B IIPEJleax rapaHTUHHOIO CPOKA, YKa3aHHOIO B
nacropre Ha U3Jelue, IpHU COONIOIEHUH CIEAYIOUIUX YCIOBUN:

1. Xpanenue, TpaHCIIOPTUPOBAHUE, MOHTAX U IKCIUTyaTalUsl U3JENIUs OCYILECTBIIAIOTCS B
COOTBETCTBUU C TPEOOBAHUSAMHU IKCILUTYaTAlIMOHHOM TOKYMEHTALUH.

2. MoHTaXx 1 MyCKOHaJal04uHble pabOThI IPOBEECHBI CHIEIMATM3UPOBAHHON OpraHu3anuei,
COTPYAHUKH KOTOPOW MPOILIN 00ydeHHE HA MPEANPUATHU-U3TOTOBUTENE, U UMEIOT CEPTH(HKAT
Ha BBIIIOJIHEHUE IaHHOT'O BU1a paboT.

Il. B cmyuyae BbIxoga 000pYyIOBaHUs U3 CTPOS, FAPAHTUNHBIA PEMOHT MPOU3BOJIUTCS B TO-
JIOBHOM WJIM PETHOHAILHBIX CEPBUCHBIX IICHTPaX, aBTOPU3UPOBAHHBIX MO paboTe ¢ 00opymaoBa-
HUEM TOProBoil Mapku Banert, npu coOiroeHnH yCIOBUN SKCITyaTallui U TpeOOBaHUM, yKa3aH-
HBIX B 9KCIUTYaTallMOHHOMN JTOKYMEHTAIINH.

[II. U3roToBUTENH HE HECET rApAaHTUNHBIX 0053aTEIHCTB B CASAYIOMIMX CIyYasx:

a) OTCYTCTBYET MAcCHoOpT Ha U3/IEIHE;

0) m3aeIe UMEeT MEXaHNYECKUE TIOBPEKICHUS;

B) M3JeNIMe XPaHUIOCh, TPAHCIIOPTUPOBATIOCH, MOHTUPOBAJIOCH WIIH IKCILTYaTHPOBAIOCH C
HapyIlIeHHeM TpeOOBaHM IKCILTyaTalluOHHON JOKYMEHTALMM Ha U3/IEIIHE;

r) OBbUIO TOMYIIEHO 3aMep3aHue (mepexo B TBep0e (Ga30BOE COCTOSTHUE) KOHTPOIUPYEMO
JKUJKOCTH B IPOTOYHOM YACTHU U3JICTIUS;

1) OTCYTCTBYET WJIM MOBPEKCHA IJI0M0a C MOBEPUTENbHBIM KICHMOM;

€) U3JIeJIMe WK €ro COCTaBHas YacTh MOJABEPrajaoch pa30dopKe UiIu J0paboTKe;

) TapaHTHsI HE PaCIIPOCTPAHSAETCS Ha pacXOHbIC MaTePHAIIbI U IETaJIU, UMEIOIIIHE OTPaHu-
YEHHBIN CPOK CITYKOBI.

Wudopmanus mo cepBUCHOMY OOCITYy)KUBAHHUIO MpPEACTaBlIcHAa Ha caiite WWw.vzljot.ru B
paznene CepBHC.
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1 OIIMCAHUE U PABOTA
1.1 Haznauenue pacxomomepa

1.1.1 Pacxonomep-cueruuk anekrpomMarHuTHb «B3JIET TOP» B3pbIBO3ALUIIIEHHOTO HUC-
MOJIHEHUS MpeAHa3HAueH AJIsl U3MEPEHUS B HAMOPHBIX TPYOOIPOBOJAaX BEIMYUH CPEAHETO 00b-
éMHOro pacxoaa u 00bEMa pa3InYHbIX KUIKOCTEH BO B3PHIBOONACHBIX 30HAX B IIUPOKUX JUara-
30HaX U3MEHEHUs TeMIIepaTypbl, IPU MOCTOSHHOM WJIM MEPEMEHHOM (PEBEpCHBHOM) HarpabJie-
HUU I0TOKA U3MEPSIEMOM KHUJIKOCTH.

Pacxonomepsl MOTyT yCTaHaBJIMBAaTbCA KaK B METAJUIMYECKUE, TaK U B IUIACTUKOBBIE (Me-
TAJJIOTIACTUKOBBIE) TPYOOIIPOBO/IBI.

Pacxomomep B3pBHIBO3AIIMIIEHHOTO UCIOJHEHUS MPEACTaBIsAeT co0oil pacxoaomep oOrie-
MPOMBIIIJICHHOTO HCIIOJIHEHUS B KOPIyCe HCIOJHEHUS «B3PBHIBOHEIPOHUIIaeMasi 00O0JI0UKay,
YKOMILIEKTOBAaHHBIM MOJIyJIeM KOMMYTAIMH, BKIIOYAIOUINM Oapbepbl, 00ecreurBaronife HCKpo-
0e30MacHOCTh BHEITHUX Iieniell uHTepdeiica. MickpoOe30nacHOCTh BHEITHUX IIeTiel o0ecieunBa-
€TCsl, KpOME TOT0, BHEITHUMU OapbepaMy UCKPO3aIIUTHI, BKIIFOUYAeMbIMH B Pa3phIB HCIIOIB3YEMbIX
UHTEPQEHCHBIX IIeTell pacxoaoMepa.

YpoBeHb B3pHIBO3AIIUTHI — «B3PHIBOOE30IMIACHOE IIEKTPOOOOPYIOBAHUE.

Bu B3pbIBO3aIIUTEl — B3pBIBOHENPOHUIIaeMasi 000J104Ka («d») 1 uckpobe3onacHast dJeK-
TpUYeCKas Lerb YPOBHs «iby.

1.1.2 Pacxonomep-cueruuk 3nexkrpomarauTHblid «B3JIET TOP» ucnonnenus TOP Ex coot-
BetcTByeT TpeboBanusm 'OCT 31610.0-2014 (IEC 60079-0:2011), 'OCT IEC 60079-1-2011 u
I'OCT 31610.11-2014 (IEC 60079-11:2011) u umMeeT MapKHPOBKY B3PbIBO3AIIUTHI — 1EXx
d[ib] IC T6...T3 Gb X.

[Ipu ucnonb3oBaHUM UCKPOOE30MACHBIX 1ieniel HHTep(helcoB BHEIIHNE Oaphephl TOKHBI
BeIOUpaThes B coorBercTBuu ¢ [[OCT IEC 60079-14-2011.

1.1.3 Pacxonomep-cueruuk snexkrpomarauTHblid «B3JIET TOP» ucnonnenus TOP Ex, ume-
IOLUI YKa3aHHYIO MApKHPOBKY, MOKET YCTAaHABIMBATHCS BO B3PHIBOOMACHBIX 30HAX MTOMEIIEHUN
Y Hapy»XHBIX YCTAHOBOK COTJIACHO MAapKUPOBKE B3PBIBO3ALIUTHI, TE€XHUUECKOTO perjamenta Ta-
MoskeHHOro coro3a TP TC 012/2011 «O 6e3omacHocTH 000pYyAOBaHUS ISl pabOThI BO B3PHIBO-
omacHbIx cpeaax», [OCT 31610.0-2014 (IEC 60079-0:2011), TOCT 31610.11-2014 (IEC 60079-
11:2011), T'OCT IEC 60079-14-2011, rnaBe 7.3 IIYD u qpyrum HOPMaTHBHBIM JOKYMEHTaM, pe-
TJIAMEHTUPYIOUINM TPUMEHEHUE 3JIEKTPOOOOPYIOBAHMSI, PACTIOIOKEHHOTO BO B3PHIBOOMACHOU
30HE M CBSI3aHHOTO HCKPOOE30MAaCHBIMM 3JIEKTPUUYECKUMHU LEMSIMH C 3JIEKTPOTEXHUYECKHMHU
YCTPONCTBAMM, PACIIOIOKEHHBIMU BHE B3PBIBOOIACHOU 30HBI.

1.1.4 Pacxonomep-cuetuuk anekTpomarauTHeId «B3JIET TOP» ucnonnenus TOP Ex obec-
MICYUBACT:

- U3MEpEHUE CPeIHEro 00bEMHOT0 Pacxoa MpHU NPSIMOM U OOPaTHOM HalpaBJIEHUH MTOTOKA,;

- onpezieNieHre 00beMa HapacTaloIMM UTOTOM OTIEJIBHO JIJIsl IPSIMOTO U 0OpaTHOro HAIpaB-
JICHUS TIOTOKA, a TAK)KE MX alre0pandeckoil CyMMBI C yUE€TOM HAIlpaBIICHUS ITOTOKA;

- IO3MPOBAHKE TPEIBAPUTEIHHO 33JJaHHOTO 3HAUEHHS 00beMa JKUIAKOCTH M ONpeeTIeHHe
IIPY ATOM BEITUYMHBI OTMEPEHHOW 036l U BPEMEHU JTO3UPOBAHHS;

- KOHTPOJIb 3aII0JJHEHHOCTH TPYOOIPOBOJIa;

- HHAMKALIMIO PE3yJIbTaTOB U3MEPEHUH (MHAMKATOpP YCTAaHABIMBAETCS 10 3aKazy);

- BBIBOJ] Pe3yJbTaTOB U3MEPEHUH B BUJE TOKOBOro curHaia (u uepes HART unrepdeiic),
YaCTOTHO-UMITYJICHBIX U JIOTHYECKUX CUTHAJIOB;

- aBTOMaTHYECKUH KOHTPOJIb U MHIMKAIMIO HAJTMYHsI HEIMITATHBIX CUTYAIHid U OTKA30B;

- BBIBOJT H3MEPUTEITHHOM, THATHOCTUYECKOHN, YCTAHOBOYHON M JpYroi MH(OpMAIUU depes
nocjenoBaTenbHbIi nHTepdeiic RS-485;

- 3aIUTY YCTAHOBOYHBIX JJAHHBIX OT HECAHKLIMOHUPOBAHHOT'O JIOCTYTIA.

Pacxomomep obecrieunBaeT Takke pacueT 3HaU€HUI MacCOBOT0 pacxojia U Macchl MPH BBe-
JICHUX B TIPUOOP 3HAYEHUS TUIOTHOCTH KOHTPOIUPYEMOH XUIKOCTH. [lorpenrHoCTh onpeeneHus
MaccOBOTO Pacxojia U MacChl HE HOPMHUPOBaHa.
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T

1.2 TexHuueckue XxapakTepUCTUKU

1.2.1 TexHuuyeckue XapaKTepUCTUKH PacxooMepa IpUBeICHbI B Ta0. 1.
abmuna 1

HanmeHoBaHue mapameTpa 3HayeHHe napameTpa

1. lmaMeTp yCIOBHOIO IIPOX0Ja,
DN

2. MakcuMaibpHast CKOPOCTD JKHI-

10
KOCTH B TPyOOITPOBOJIEC, V, M/C

3. Hanbonpmmii u3mepsieMblii

00BeMHEBIH (MacCOBBIN) pacxo/t 2,83 16,37 |111,32(17,69|28,98(45,28/|70,75|119,6(181,1|283,0(636,8| 1132 | 2547
KHAIKOCTH, Quans, M/4

4. YyBCTBUTEIBHOCTH PACX0JI0-

0,01
Mepa 10 CKOPOCTH TOTOKA, M/C

5. HaubGomnpiiee naBienne B Tpy-

*
6onposoje, P, MIla He Oouee 2,5

uel xuaxkoctu, CM/M

6. YenpHas mpoBOAUMOCTE pabo-
A POBOZ p He menee 5-107°

7. Temnepatypa pa6o4edt xuzxo- ot munyc 10 go +150

ctu, °C

8. Hampspkenue nutaHus =24 B (cm. m.1.2.3)
9. lloTpebasiemas MOIIHOCTE, BT He Oomnee 15
I110. Cpennsist HapaOOTKa Ha OTKa3, 100 000

11. Cpenuuii cpok Ciyx0bl, JeT 12

*- o 3akazy (nannoBanabie pacxogomepsl DN20-DN300 moryT nocraBiaThcsi Ha JaBiie-
aue 4,0 Mlla.

1.2.2 Pacxonomep cootserctByeT TpeboBanusam ['OCT P 52931-2008 no ycroitunBoctu:

- K KIIMMaTHYEeCKIM BO3JICHCTBUSM — B COOTBETCTBUH ¢ Tpymmoi C2 ¢ yBelIn4eHneM MUHU-
MaJIbHOM TemIiepatypsl okpyskatomiei cpeabsl 1o muHyc 30°C. [Ipu ucnonb30BaHUM MOCTaBIIsIe-
Mmoro 1o 3akasy tepmodexiia TEPMOTEK c¢ o6orpeBom mpousBoacta AO «TpacTuHTEK», pacxo-
JIOMEp MOKET HKCILTyaTHPOBAThCs MPU TEMIIEPATYpe OKPYXKarolero Bo3ayxa 10 Munyc 60 °C;

- K BO3/IECTBHIO aTMOC(EPHOT0 aBJIEHUS — B COOTBETCTBUU C rpynmnoit P2;

- K BO3/ICMCTBUIO CHHYCOUIAJIbHBIX BUOpAIMA BEICOKOW 4aCTOThI — B COOTBETCTBUU C IPYII-
noii N2.

Crenenb 3aMTHI pacxogoMepa cooTBeTcTByeT koay IP67 mo I'OCT 14254-2015.

1.2.3 DnekTponuTaHne pacxoI0Mepa OCYIIECTBISAETCS CTAOMIN3NPOBAHHBIM HAIPSKEHUEM
MOCTOSIHHOT'O TOKa B JiarnasoHe oT 22 10 26 B ¢ ypoBHeM mynbcanuii He 6onee + 1,0 %.

[Tutanue ot cetn nepemMenHoro Toka 220 B 50 ['y obecrieunBaeTcst ¢ HOMOIIbI0 UICTOYHHUKA
BropuuHoro nutanus «B3JIET UBIIT» ucnonnenus UBI1-24.24 (npunoxenue [1). B ciyyae HeoO-
XOJIMMOCTH peajin3aluu cuctemsl o6ecriepedorinoro nuranus, BI1-24.24 pexomennyercs noa-
Kto4ath K cetu 220 B uepes ucrounuk decnepedoitnoro nuranus ~220 B/=220 B.

CrpykTypa opranuzanuu pe3epBHoro nutanus mo cxeme 220VAC/24VDC (ucnonb30BaHus
akkymyssTopHeix Oatapeit 24 VDC ¢ cucremoit ABP) He nomyctumo i muTaHust IpruOopoB M-
nosHeHus Baner TOP Ex BBHIy TOTO, 4TO B JAHHOW CTPYKTYpPE€ BBIXOJIHBIM HANPSKEHUEM IPU
orcyrcTBUM cetn ~220 B, sBnsercs HecrabuinmsupoBaHHoe HampspkeHne AKDB B nuamasone
22...29 B, xoTOpOE MpeBhILIaeT HANPSKEHHE cpadaTbIBaHUs CXEMbl CHMUCTOPHOM 3aIUThI TIPU-
0opa 1Mo MUTaHUIO, OTPAHUYECHHON Ha ypoBHe 26 B. Mcnonb3oBaHue JaHHOM CXeMBbl IPUBENIET K
HEeperopaHuio NpegoXpaHuTeNei Mo HensaM TUTaHus npuoopa.

10 | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
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BHUMAHHE! B cayuae omkaza om ucnonv3oeanus UBII-24.24 u obecneuenun snex-
MpPORUMAaHus pacxooomepa om UHOU CUCHEMbl RUMAHUS, HE00X00UMO CMPO20 COOI00amb
mpeboeanusa K Kauecmey 31eKmponumanus, npueedennvle 6 0annom nynkme. Ilpu necoonio-
OeHUU OaHHO20 MPehosanus ¢ cyyae nepeopanus npedoxXpanumereil 6 Yenu NUMAaHUsA pac-
Xo00omepa, 2apanmuiinvle 0043amenbcmea Ha npuodop He pacnpocmpanaiomes!

1.2.4 BreixonHble mapaMeTpbl HckpoOe3onacHbIX 1ieneid TOP Ex He mpeBbIaroT BEIMYKH,
yKa3aHHbBIX B Ta01.2.
Tabauma 2

Hckpobe3onacHble nenu Uo, B lo, MA Po, Bt | Co, Mk® | Lo, MI'n
TOKOBBII BEIXO 22,2 120 0,7 0,14 0,2
JluckpeTHble nenu:

Hutepdeiic RS-485, ynupepcaabHbIE BbI- 11,1 285 0,8 0,38 0,25
XOJBI, IOTHYECKUM BXO]T

1.2.5 Bxoanble mapameTpsl uckpobe3onacHbiX 1eneil TOP Ex He mpeBbIIaroT BeNIWYHH,
yKa3aHHbIX B Ta01.3.

Tabnuna 3
Hckpobe3onacHble Henu Ui, B li, MA Pi, Br | Ci,mx® | Li, mI'n
ToKOBBIIT BEIXO[ 30 105 2,0 ~0 ~0
JIMCKpETHBIC LIEIH:
Wntepodeiic RS-485, ynuBepcanbHble BbI- 16 160 1,0 ~0 ~0
XOJIbl, JIOTHYECKHUI BXO

1.2.6 PaboTta pacxogomMepa JOMyCKaeTcsl Kak ¢ UCTIOJIb30BaHUEM TOJILKO BHYTPEHHUX Oapb-
€pOB MCKPO3aIIUTHI, TAK ¥ C IPUMEHEHUEM JIOTIOJIHUTEIFHBIX BHEITHUX 0aphepOB HCKPO3AIIUTHI
(cMm. 1.1.5.4). PaznuuHble BapuaHThI HOJKIIOYEHHS BHEITHUX 0aphepoB U XapaKTEPUCTUKU UCKPO-
0e30macHbBIX Ieneil mpuBeAeHbl B nmpuioxeHnn B. Mckpobe3omacHOCTh MHTEPEHCHBIX enen
o0ecrneunBaeTcs TOJbKO MPH UCIOJIb30BAHNUN BHEITHUX OAPHEPOB MCKPO3AIIUTHI.

1.2.7 Ipenennl JOIyCKaeMOM OCHOBHOM OTHOCUTENBLHOM TIOTPENTHOCTH TIPH U3MEPEHUH, HH-
JIMKALUM, PETUCTPALMH, XPAHEHUH M TEPeNade pe3yabTaToB M3MEPEHHI CPEIHET0 0OBEMHOIO
pacxojia, 00beMa pa3IMYHBIX KUIKOCTEH HPH JI000M HalpaBIeHHH MTOTOKA B AUANA30HE PACXO-
710B 0T 0,03 Qyans 10 Quans cocTasisirot 10,35 %.

1.2.8 Ilpenensl gomyckaeMoil OCHOBHOW MPUBEACHHOW IMOTPEITHOCTH TIPY U3MEPEHUH, HH-
JUKAIMK, PEerucTpalii, XpaHEHUH M Iepeaade pe3ysbTaTOB M3MEPEHHH CpeHero oObeMHOIo
pacxoza, 00beMa pa3IMYHbIX KUAKOCTEH MPH JIF0OOM HaIpaBJIEHUH MTOTOKA B IMAIla30HE pacxo-
10B oT 0,001-Qyuaus 10 0,03-Quans cocTapmsitor 10,35 %.

1.2.9 Tlpenensl nonmyckaeMoi JOMOIHUTENBHOMN MOTPEITHOCTH PacX0J0Mepa COCTABIISIIOT:

- 0,2 % — npu U3MEHEHUHU TeMIlepaTypbl KOHTPOJIUPYEMOM KHUAKOCTU B mpeaenax pado-
4ero Juana3zoHa;

- +0,1% na xaxapie 10 °C — npu U3MEHEHUH TEMIIEPATYPbl OKPYKAOIIEro BO3/lyXa B Ipe-
Jenax paboyero auarnazoHa.

ITo 3aka3y Bo3MOkHa TIOCcTaBKa pacxogomepoB tunopazmepa DN300 ¢ mpeaenamu 0THOCH-
TenpHOU norpemHoctTy +1,0 % B auanazone pacxoaoB OT 0,03 Quans 10 Quans ¥ TIpeeIaMu MPH-
BeZieHHOU morperntHocTd 1,0 % B quamazone pacxooB oT 0,002:Quans 10 0,03 Quans, T Quanc
=1273 m%/u.
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1.2.10 IIpenensl qomyckaeMoil OTHOCUTEIBHOM MOTPEITHOCTH PETUCTPAIIMHA BPEMEHH Hapa-
o6otku — 0,1 %.

1.2.11 BHemHuid BHI W MaccorabapUTHBIC XapaKTEPUCTUKH pacxojoMepa MPUBEICHBI B
IIPUJIOKEHUU A.

1.3 Cocras
KoMIUIeKT mocTaBkH pacxojomMepa MpHuBeieH B Ta0i.4.

Tabnuua 4

HaumenoBanue Koun-Bo IIpumevanue

1. Pacxomomep-cueTank snekrpomMarauTHbIi «B3JIET TOP» B3prIBO3a-
muneHnoe ucnoiHenune TOP Ex-XXX

1 [Ipumeuanue 1

2. Ucrounnk Bropuunoro nutanus UBI1-24.24

3. Kommekt MmoHTaxHbIX yacter (KMY)

[Tpumeuanue 2

4. TTactiopt

T

5. KoMIIIeKT sKCcIiTyaTallMOHHON TOKYMEHTAIMH B COCTABE:
- PYKOBOJICTBO I10 3KCIUTyaTalluu [Ipumeuanue 3
- HHCTPYKIUS IO MOHTaXYy

[Ipumeuanus:

1. Tunopasmep pacxoaomMepa U ero UCIOJTHEHUE — B COOTBETCTBUHU C 3aKa30M.

2. B coctaB KMY BXomsT: mMpokiIaaku, KabelbHbIE HAKOHEYHUKH, TIOMOBI, MPOBOJIOKA
IOMOMPOBOYHASI.

3. OkcrlyaTalMOHHAas TIOKYMEHTAlMs M KapThl 3aKa3a Ha JAHHOE U3JIeINe U APYTYIO MPo-
JYKIIMIO, BBITyCKaeMyro Gupmoii «B3nery, pa3MelieHsl Ha caidTe 1mo aapecy Www.vzljot.ru.

Tam ke pasMellleH NakeT IporpaMMm «YHUBEPCAIbHBIM IPOCMOTPIIHKY, BKIIOYAIOIIWMI B
CBOI1 cocTaB HHCTpyMeHTalbHY0 mporpamMmy «Monutop B3JIET TOP» nns paGotsl ¢ mpubopom
1o rocJiejopareasHoMy HHTEepdericy RS-485.

4. Ilo 3aKa3y B KOMILUIEKT MOCTAaBKHU PacXoJoMepa MOXKET BKIIIOUAThCS CIEAYIOIIEe JOIO0II-
HUTEILHOE 000pYyIOBaHHE:

- IPUCOEMHUTENbHAS apMaTypa, B KOTOPYIO BKIIIOYAIOTCS (UIaHIbl, ra0apUTHBIA UIMUTATOD
IIIIP, kpemnex, TONOJHUTEIbHBIE MPOKIAAKHA. JlOIMyCTUMOE JaBIECHUE MIOCTABIISIEMON MTPUCOEIH-
HUTENBbHON apMarypel — 2,5 MIla. IloctaBka npHCOeNMHUTENBHON apMaTypbl Ha JaBJICHUE
4,0 MITIa — no 3aka3y;

- Kabesu MUTaHus U UHTEepQEicoB,;

- Oappepbl MCKPO3AIIUTHI MPU UCIIOIH30BAHUU UCKPOOE30MaCHBIX MHTEP(PEHCHBIX Ieren
pacxoaomepa;

- KOMIUIEKC u3MepuTenbHO-Bhraucautenbubiil «B3JIET» ncnonnenus UBK-TOP.
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1.4 YcrpoiicTBo u paboTa

1.4.1 Ipunuun paboTs

[Tpunnumn padotet TOP Ex ocHoBaH Ha n3MepeHun ekTpoasmxkymend cubl (31C) nHayk-
II1H, BO3HHUKAIOIEH B 00beMe 3JIEKTPOIPOBOISIICH KUIKOCTH, IBHKYIICHCS B MArHUTHOM TI0JIE,
CO3/1aBa€MOM 3JIEKTPOMArHUTHOM CHUCTEMON B CEYEHHMHU KaHajla IEepBUYHOrO IpeoOpa3oBaTelis
pacxona (puc.1).

BapbiBoGe3sonacHan

B3pbIBOONacHas 30Ha

~ 2208 50ry

PACXOOOMEP 30Ha
BNOK 3NEKTPOHUKK pPR—
Mutakue = 24 B STOPHRHRONG
- nuTaHna =24B
HPEOBPAggZiq'::EI Lg,r;c)(c:;l.c; flumarue oGwomox I I Toxossiii cugnan g~
SisHmpelisaIina Mopyne nuTanus Cuzwan yHusapcanbHozo ebixoda Net |
‘ Cueran yHusepcansHozao esixoda Ne2 I
Moayne i i e o e o iy ————-PI BU
¢ KommyTtauun | — | —} — _ Cuenanympasnenvs _ _ _ _ _1__ ___ I
RS-485 (ModBus) .
Bnexmpod npomepa —L
nposodumocmu -= -
> MNepeuyHbIA
30C urdyryuu W3mepuTenbHbI ¢
Mpeoby Tenb — ] s
p-bodooo, r
- ]
Moayns : Knaewatypa | |
€ DononuuTencheix| - [T -==! | Motpeburenn
- WnTepdeiicos r——=—-7 _"I | uHopmalum
»—? Wngukatop | I
i s s s e
I ]' |

Puc.1 - CtpykrypHas cxema pacxoaomepa
BU — bapvepvr uckpozawumoi

DIIeKTPOMAarHUTHBIA NEepBUYHBINA mpeoOpaszoBarens pacxoaa (IIIIP) mpencrasnsier coboii
MOJIBIM MarHUTONPOHULIAEMBIN IMJIMHAP, CHAPYKU KOTOPOr'o pa3MelieHbl 0OMOTKH 3JIEKTpoMar-
HUTa. BHYTpEeHHSIsI NOBEPXHOCTh IMIIMHAPA UMEET JIEKTPOU30JSILIMOHHOE TOKpbITHE. /1151 chema
M3MEPUTENIBHOTO CUTHajla B CTEHKAX ILWIMHIPA JUaMETPAIbHO PACIIONIOKEHbI JBa JIEKTpoJa B
TOPU30HTAIBHOM INIOCKOCTH, KOHTAKTUPYIOIIHNE ¢ KOHTPOJIUPYEMOH KUIKOCTBIO.

OJ1C unnykuuu E nponoprinonanbHa cpeiHel CKOPOCTH MOTOKA KUJIKOCTH V, PACCTOSTHUIO
Mexay snekrporamu d (BHYTpeHHEMY AMAMETPy HEPBUYHOrO MpeoOpa3oBaTens) U MarHUTHOU
uHayKIuu B:

E = kBdv, (1)
riae k — ko3 puimeHT nponopuroHalIbHOCTH.

Jlst nanHOTO TUTIOpazMepa TOP B u d— Benuunbbl nocrosiHubie. 3Hauenue DJIC He 3aBUCUT
OT TEMIIEPaTyphl, BA3KOCTH, a TAK)KE€ MPOBOJIUMOCTH KHUJIKOCTH NP YCIOBUHU, YTO IPOBOAUMOCTh
HE MEHbIIIE YKa3aHHOW B TEXHUYECKHUX XapaKTEPUCTUKAX PACX0J0Mepa.

C yuerom opmysst s DJ]C naaykmum pacxon Q onpeaensercs cleayromuM o0pa3om:

Q =—v=——-y=5FE. (2)
O6wem xunkoctu V, npomeamei yepes [1I1P 3a untepsan Bpemenu T, paccunThiBaeTCs 10
dbopmyre:
T
V= j Q(t)dt. ®3)
0

3HaueHuss MaccoBoro pacxogaa Qm u mMaccel M pacCUHMTHIBAIOTCS B COOTBETCTBHH C 3a/1aH-
HBIM 3HAUYEHUEM TUIOTHOCTH KOHTPOIUPYEMOM KUAKOCTHU P.

Jlnst onpeieneHust COPOTUBIIEHUS! KOHTPOJIMPYEMOU KUAKOCTH B CTEHKAX LUJIMHIPA B BEP-
TUKAJIbHOW TUIOCKOCTH JHaMETPabHO PACIIOJIOKEHBI €lIe JABa JJIEKTPOJa, OAWH M3 KOTOPBIX
(HVOKHHI) 3aMKHYT Ha KOPITyC pudopa.
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1.4.2 YcrpoiicTBo pacxomomepa

1.4.2.1 PacxogoMep COCTOMT U3 DJIEKTPOMAarHUTHOTO TEPBUYHOTO MpeodpazoBaresisi pac-
X0J1a ¥ BTOPHYHOTO IIpeoOpa3oBaTelisi — MUKPOIPOIIecCOpHOTro Oioka 3nekTpoHuku (b3).

brok 31eKTpOHUKH CONEPKUT MOJYJb MUTAHUS, MOIYJIb KOMMYTAallUU, IEPBUYHBIA U3Me-
PUTEIBHBIN Tpeodpa3zoBaTeib, MOIYJIb TOMOIHUATEILHBIX HHTEP(HEHCOB.

1.4.2.2 biiok 31eKTPOHUKU 00€CIIEUYNBACT:

- nurauue oomotok III1P;

- mpueM 1 00paboTky uzMeputenpHoro curnaia (3/1C unaykuun), onpeaeacHue CpeaHero
00BEMHOI0 pacxojia;

- onpeniesieHre 00beMa (MacChl) KHIKOCTH HAPACTAIOIIMM UTOTOM OTAEIBHO VIS IPSIMOTO
¥ 00paTHOTO HAIpaBIICHHS MMOTOKA, & TAK)KE CYMMAapHBIX 3HaUeHH 00beMa (MacChl) C yU4ETOM U
0e3 yueTa HallpaBJICHUS [TOTOKA;

- OIIPEJICIIEHNE CONIPOTUBIICHUS KUJIKOCTH;

- JIO3UPOBAHUE TIPEIBAPUTEIIHLHO 33JAHHOTO 3HAYCHUS 00beMa (Macchl) KHUIKOCTH U B pe-
KHME «CTapT-CTOI C KJIABUATYPbI UJIH 110 BHEITHEMY CUTHAJY (Yepe3 BXOJ YIpaBJICHNUs);

- OIpeJieieHne BpeMeHH HapabOTKU HapacTaIOIUM UTOTOM;

- IUarHOCTUKY pabOThI pacXoI0Mepa;

- KOHTPOJb TeMIiepaTypsl BHyTpu bD;

- XpaHEHHE YCTAaHOBOYHBIX JIAHHBIX U ITAPAMETPOB HAKOIUICHUS;

- BBIBOJ] HA UHIUKATOP (IIPU €ro HAJIMYNK) PE3y/IbTaTOB U3MEPEHUS U TUArHOCTHKH, yCTa-
HOBOYHBIX ITAPAMETPOB, a TAKXKE JOCTYI K HACTPOSYHBIM MapaMeTpaM U UX MOJIUPHUKAIHIO;

- BBIBOJ] PE€3yJIbTATOB U3MEPEHHUS B BUIE TOKOBOTO, YACTOTHO-UMITYJILCHBIX UJIH JIOTHYECKUX
CUTHAJIOB;

- BBIBOJI U3MEPUTEIBHOMN, TUArHOCTUUECKOM, YCTAHOBOYHOU M APyroil nHbopManuu yepes
nocienoBarenbHblil naTepdeiic RS-485 u untepdeiic HART,;

- 3aIIUTY apXUBHBIX U YCTAHOBOUHBIX JAHHBIX OT HECAHKIIMOHUPOBAHHOTO JOCTYTIA.

1.4.3 Pexxumbl paboThI

1.4.3.1 TOP Ex umeer Tpu pexxuma pabOTHI:

- HACTPOUKA — peskuM HAaCTPOHKH U TIOBEPKH;

- CEPBUC — pexxum moaroToBKH K IKCILTyaTalliy;

- PABOTA — skcnmyaTaliuOHHBIN pEXXUM (PEKUM MOJIb30BATENs).

Pexum HACTPOMKA 3anaercst myTeM 3aMBIKAHMS TIEPEMbIUKOil KOHTAKTHOM maps! J1 Ha
Moayie komMmyTanuu (cMm. puc.A.S npunoxxenus A). Pexxumer CEPBUC nu PABOTA npu otcyt-
CTBHH MEPEMBIYKH Ha J1 3a/1a10TCS1 COOTBETCTBYIONIMM MOJIOXKEHHEM Tepermouarerns SK1.

1.4.3.2 Pexxumbl OTIINYAIOTCS YPOBHEM JIOCTYyINa K MHPOpMaLUU (MHAMLUPYEMOI Ha auc-
uiee u/vim nepenaBaemMoit mo uarepdericy RS-485) n BOZBMOKHOCTAMH 10 H3MEHEHHUIO YCTaHO-
BOUHBIX ITapaMeTPOB pacxoaomepa.

Hau6ombmmmu Bo3MOKHOCTIMI obnanaer pexum HACTPOMKA. B 3ToM pesiMe MHIH-
UPYIOTCS BCE MapaMeTpbl M BO3MOXHA MOAM(DUKALMS BCEX YCTAaHOBOYHBIX I1apaMeTpOB.
Haumenbmmmu Bo3moxHocTssMu o0nanaet pexum PABOTA.

1.4.3.3 Pexxum PABOTA — 3T0 pexuM 3KcITyaTalluy pacxojgomepa Ha o0bekTe. B pexume
PABOTA monp30BaTeIh UMEET BO3MOXHOCTH IPOCMATPUBATH:

a) u3MepseMble 3HaUCHUs TapaMeTPOB;

0) 3HaYCHHE BPEeMEHHU HapaOOTKH.

B pexume PABOTA mnosip30BaTens UMEET BO3MOKHOCTD YIIPABIIATH 103UPOBAHUEM, MIPEI-
BapHUTENbHO 33/1aB 3HaU€HUE 00beMa JTMO0 MaccChl A03bI )KUJIKOCTH, UM B PEXKUME «CTAPT-CTOID».

1.4.3.4 Pexxum CEPBUC — 3T0 pexuM MOATOTOBKH pacxojoMepa K dKCIUTyaTalui Ha 00b-
exte. B 1aHHOM pexume JoCTyn K peJaKTHPOBAHUIO YCTAHOBOYHBIX MTAPAMETPOB 3aIIUILEH 1apo-
neM. OTKIIIOUUTH 3alUTY MapojeM BO3MOKHO TOJbKO Mo uHTepdeiicy RS-485 ¢ momomikto mpo-
rpaMMbl «Monurtop B3JIET TOP».
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B pexxume CEPBUC pononnutensHo (1o otHOmeHUIo kK pexumy PABOTA) Bo3aMoxHO:

a) 6e3 BBOJIa MapoJis — MPOCMAaTPUBATh 3HAUEHUS BCEX YCTaHOBOYHBIX ApaMETPOB;

0) ¢ BBOJIOM TapoJIsi — MPOCMATPUBATh M MOJIU(DHUIIMPOBATH 3HAYCHHUS:

- mapaMeTpoB cBs3H 1o uHTepdericy RS-485 (ModBus);

- IapaMeTpoB BXOJa YIPaBIEHUS, TOKOBOTO M YHUBEPCAIbHBIX BbIXO/I0B;

- KOHCTaHTHI (PMIIbTPA CUTHAJIA PACX0/1a ¥ MIapaMeTPOB aBTOMATa YCTaHOBKH Pacxo/ia;

- HaCTpOeK OBICTPOJCHCTBHS pacXxooMepa Py U3MEPEHUH Pacxo/a;

- eIMHHUI M3MEPEHHs 00BEMHOTO (MaccoBoro) pacxoza [M/4 (1/4), 1/mun (kr/mun)] 1 065-
ema (macchl) [M(1), 11 (kr)];

Taxoxe BO3MOKHO MPOU3BOAMTD CIEAYIOIINE ONEPALIUN:

- HaCTpOMKY 3amoJIHEHUs! TPyOOIPOBOAA;

- U3MEHSATH pabounii Tuana3oH U3MEPEHHs pacxo/ia U IPaHUIIbl OTCEUEK MO PacXoay;

- OCYIIECTBJIATH BBOJ] 3HAUEHHUI 00EMOB /103 U IIPOBOAUTH KAIMOPOBKY J103aTOPA;

- IPOU3BOIUTH CMEHY MapoJIs AJIs IOCTYIa K MOIM(UKAIIMH YCTAHOBOYHBIX ITapaMETPOB.

[Ipu BBITyCKE U3 MPOU3BOACTBA YCTaHABIMBAETCS mapoib 123.

1.4.3.5 B pexxume HACTPOMKA BO3MOXHO HPOCMATPHBaTh ¥ MOAH(HUIMPOBATH BCE Ia-
pameTpsl 0€3 UCKITIOYCHHUS.

B sTom pekuMe mpom3BOAMTCS HACTPOWKA MPUOOpa B MpoIecce MPOU3BOJICTBA U FOCTH-
pOBKa (KaJIMOPOBKA) IIPH ITOBEPKE.

1.4.3.6 Monudukanus yCTaHOBOYHBIX IapaMeTpoB, NocTynHbIX B pexume CEPBUC, ne
BIIMSIET Ha METPOJIOTMUYECKUE XapaKTEPUCTUKU TPUOOpa U MOXKET MTPOU3BOTUTHCS MPU HEOOXO/IU-
MocTH Ha oObekTe. [lapameTpsl HacTpoiiku 1 KamuOpoBKH pacxoxomepa B pexnmax CEPBUC u
PABOTA HenoCTyIHBI.

1.4.4 Bueunue cBsi3u

1.4.4.1 UnTepdeiicel pacxomomepa

[NocnenoBarenbHbiil nHTEpdEiic RS-485 mosBomsier nomyyars MHGOPMAIHIO 00 H3MEPSIEMBIX H
YCTaHOBOYHBIX NapaMeTpax, a Takke MOAU(MUIMPOBATH JOCTYITHbIE YCTAHOBOYHBIE TapAMETPBI.

Wnrepdeiic RS-485 noanepxupaer npotokosn ModBus (RTU ModBus u ASCII ModBus).
Ckopoctb o6MeHa 1o unrepdeiicy RS-485 (ot 2400 o 115200 bon), a Takxke mapameTpsl CBSI3U
YCTaHaBIIMBAIOTCS IPOTrPAMMHO.

Cxema BbIXOIHOM Lienu UHTep(delica 1 XapaKTepUCTHKU UHTepdelica NpUBEACHbI B IPUIIO-
JkeHuu B.

Nurepgeiic HART peanuzoBan Ha 6a3e TOKOBOT'O BBIX0/1a pacX0i0Mepa U UCHOJIb3yeTcs s
CUMTBIBAHUS U3MEpUTENILHON HH(popMaluK 1 ynpasieHus npudopom B SCADA-cuctemax. HART
IPOTOKOJI OCHOBAaH Ha METOZIe Nepeaul JaHHBIX C MOMOLIBbI0 YacTOTHOW Moayssiuuu (Frequency
Shift Keying, FSK), B cooTBeTcTBUM ¢ KOMMYyHHKaIIMOHHBIM cTanmaptoM Bell 202. [udpoas uH-
dopmarus nepenaérest yacroramu 1200 ' (mormueckast 1) u 2200 I'n (;ormueckuii 0), KoTopbie
HaKJIaIBIBAIOTCS Ha aHAJIOTOBLIN TOKOBEIA CUTHAIL.

YacTOTHO-MOIyIMPOBAHHBIN CUTHAJI SIBISIETCS BYXIIOJIAPHBIM, U NPU IPUMEHEHUHU COOT-
BETCTBYIOIIEH (PUIBTPALIMU HE BIMSET HA OCHOBHOM aHasioroBeli curnain 4-20 MA. CkopocTs ne-
penaun ganHbIx a1 HART cocrasnser 1,2 kout/c. HART npotokoun peanusyet ypoBuu 1,2 u 7
sraioHHo Mogenu [SO/OSI-crannmapra. JlOMOJHUTENBHO MPOTOKON IpeaycMaTpuBaeT
HaJCTpOKKy K ypoBHI0 7 B popme HART Device Description Language.

Pacxonomep ¢ HART-unrepdeiicoMm MOXKET NOIKIIOYATHCSI K PETUCTPUPYIOLIEMY YCTPOIi-
CTBY Pa3JIM4YHBIMU CIIOCOOAMHM:

- yepe3 yAaJICHHOE YCTPONCTBO CBs3U ¢ 00BbekToM, Hanpumep, SIMATIC ET200M ¢ moxy-
sy HART;

- 4yepe3 HART-mozem, ¢ mMOMOIIBIO KOTOPOTO YCTAHABIMBAETCS COEAUHEHHE «TOYKA-
touka» Mexy I1K mnu paboueii ctanuueil 1 pacxogoMepom;

- yepe3 HART-mynbTHmiexkcopsl.
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1.4.4.2 Bxonx ynpaBieHuUs.

Bxon ympaBneHus nmpegHazHadeH IS 3amycka JIO3UPOBAHUS MPEABAPUTEITHHO 33JaHHOTO
3HaYeHHUs1 00beMa (Macchl) KUIAKOCTH WM 3allycKa M OCTAaHOBA JO3UPOBAHUS B PEKHUME «CTapT-
CTOIl» MO CUTHANly ynpasiieHus. Cxema BXOJIHOM Lenu BXO/a yNpaBJieHHs, a TAKKe IapaMeTphbl
YIPaBISIOLIETO CUTHAA IPUBEACHBI B IPUIOKEHUH B.

1.4.4.3 YHuBepcanbHbIE BBIXOIBL.

TOP Ex umeer aBa raabBaHUYECKH pa3Bsi3aHHBIX BbIxoaa Nel u No2, yHHBEpCalbHBIX Kak
M0 BO3MOXHOMY PEKHUMY pa0OThI (4aCTOTHBIN, HMITYJIbCHBIN HITU JIOTUYECKUH), TaK U BO3MOXK-
HOMY Ha3HA4YEHHIO (PacXo[l [0 MOJYJIIIO0, PSMOW U 00paTHBIN). HasHaueHne BBIXOI0B B paziuy-
HBIX PEeKUMax 3a/1aeTCsl YCTaHOBKaMU, IPUBEACHHBIMU B Ta0J1.5.

B UMy ibCHOM 1 YaCTOTHOM peXHMax BBIXOJIbI MOT'YT HCIIOJIB30BATHCS [l BRIBOJIA PE3YJIb-
TaTOB U3MEPECHHUS B BHJIC UMITYJILCHOM TOCIIEIOBATEIIBHOCTH THIIA «MEAHJP» CO CKBAXKHOCTHIO 2
¥ HOPMUPOBAaHHBIM BeCOM UMITYJbCOB. [IpenenbHast yacrora cienoBanus umiysibcoB 2000 I'm.

KoncranTa npeodpazoBanus Beixoaa Ky (mmr/n) wim Kpm (MMI/KT), onipeensironiasi BeC UM-
MyJibca, MOXKET ycTaHaBauBaThes B npeaenax ot 0,0001 go 9999 ¢ marom 0,0001. [{ns onpenerne-
uust 3HaueHus Kp (Kpm) ¢ y4eTOM MakCHMaIbHOTO 3HAUEHHS pacxo/ia B TpyOOnpoBoe, rie Oyaer
YCTaHABIIMBATHCS PAaCXOJOMEp, a TAK)KE YaCTOTHBIX CBOMCTB MPHEMHHKA UMITYJILCHOTO CUTHAJA

MOYKHO BOCIIOJIB30BaThCS (HOPMYJIION:

K, (umn /1) =

3,6F _1,8x10°
QHaI/IG QHaI/IGTU

: (4)

rie: Quan — HAMOONBIINIA SKCILTyaTalHOHHKII pacxosl B Tpybonposose, Mo/4 (cM. Tab.1);
F — MakcuManbHO TomycTUMAs JUIsl TPUEMHHKA 9YacTOTa CIICIOBAHUS UMITYJIBCOB Ha BBIXOJIC
pacxoaomepa, ['i;

Tu—= ?H — MUHHUMAJIBHO JOMMyCTUMaAs Uil MIPUEMHUKA JJIUTCIIBHOCTD UMITYJIBCOB Ha BBIXO/EC

pacxogomepa, Mc;
Tu — mepuo cieJ0BaHusI HMITYJILCOB Ha BBIXOJIE PACX0J0MEpa, MC.

E Tabmmua 5 - HasHaueHus: yHUBEPCAIBbHBIX BBIXOI0B

= Pexxum paboter| Obo3HaueHHe Ycnosue GpopMUPOBaHUS CUTHAIIA /

§ BBIXOJ1a Ha JiHCIuIee M3MEHEHHUS COCTOSIHHSL Ha BBIXOJIE

E‘ ) Q- (Qm-) Pacxo ipu 00paTHOM (OTPHIIATEILHOM) HAIIPABJICHUH ITOTOKA
c YacToTHbIN Q+ (Qm+)  |Pacxon npu npsiMoM (TIOJIOKHUTEITHHOM) HAIPABICHUH IIOTOKA

- | Q| (| Qm| ) |Pacxon mpu mo60M HanpaBIeHHH TOTOKa
S V- (M-) O06Bem mpu 00paTHOM HalpaBJIEHUH OTOKA

EF Umnynbc- V+ (M+) OO6BeM rmpu NpsIMOM HaIlpaBJICHUHU ITOTOKA
= HbIN | Vi (I M ) O0beM npu JIF000M HaITPaBICHUH ITOTOKA
E Mmn. oK. Ao3. |Oxonuyanue HabOpa 3a/JaHHOTO 3HAYEHHS 00bEMa NPH JO3UPOBAHUI
- HanpaBneHue |3MeHeHne HanpaBiIeHUs MOTOKA XKUJIKOCTH B TPYOOIPOBOIE
E Q > QHaunb  |IIpessbitenne 3Ha4eHUS Quans

3 Owwnbka JIrobast ommoOKa, TMarHoCTHpyeMasi pacxo0MepoM

g Pene po3atopa| Curnan okoH4aHus Habopa J103bl
@ MutaHwue OTCyTCTBHE CETEBOTO MUTAHHS

JNlornyeckun | R BHe gunanas |Mi3mepeHHOE 3HAYEHNUE CONPOTUBIIEHHS BBIILIE 33IAHHOIO 3HAYEHHUS]

E Mycras Tpy6a 3HaueHne CONPOTHBJICHHS BBILIE YCTAHOBJICHHOTO IIOPOrOBOro 3Have-
g HUSL IS TYCTOH TPyObI

; Q BHe Anana3 |3HaueHHE pacxo/a BHE 3aJIJaHHOTO JIMana3oHa

E Q <Qmin W3mepeHHOE 3HaUYCHUE PACX01a MEHbIIe 3HAYCHUS Quun
2 Q > Qmax N3mMepenHoe 3HaueHne pacxoaa 00sibine 3Ha4eHUS Quaxe

[To yMomuaHuto IpH BBITYCKE M3 MPOU3BOACTBA JUIsl BbIxoa Nel ycTaHaBIMBAETCS YaCTOTHBIN
c pexuM paboThl 1 3HaueHue Ky, ykazanHoe B Ta01.6, 4TO COOTBETCTBYET YacToTe okoio 1500 ' mpu
§: QHan6-
2
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Moanuckb n aaTa

B3am. uHB. Ne | UHB. Ne ay6n.

Moanuck n paTta

UHuB. Ne noan.

Tabauua 6

DN 10 15 20 25 32 40 50 65 80 | 100 | 150 | 200 [ 300

Ky, mvri/n| 1600 | 700 | 400 | 250 | 160 | 100 | 65 40 25 15 7 4 1,7

4 B 4acTOTHOM pEXHMME 4YacToTa CIEJOBaHUs MPOMOPIUOHAIBHA CPETHEMY O0BEMHOMY
pacxojy, U3MEPEeHHOMY B TeUeHHUe npeapiaynmx 80 mc.

[Tpu pabote B yacToTHOM pekume 3aaaercs 3HadeHue KP, a takxke 3HaueHuUs mapaMeTpoB
AKT. ypoBeHb, makcumaiibHas dactota (FMakc), aBapuiinas yacrora (FaBap) u pacxon or-
ceuxn (| Qmakc) ).

AKT. ypoBeHb — 3T0 ypoBeHb curHaja (BbIC Wik HU3K), COOTBETCTBYIOIIMIA HATUYHIO
UMITYJIbCA. DJIEKTPUYECKUE TTapaMeTphl YPOBHEH CUTHAIA MPUBEICHBI B IPUIIOKEHUHU B.

MaxkcuMaibHasi 4acTOTa — 4acTOTa Ha BBIXOJIE MPU MaKCHMAIBHOM pacxojie B TpyOompo-
BoJie. [IpeBblllieHHe HAa BBIXOJI€ 3HAYCHUSI MAKCUMAJIbHON 4acTOThl AuarHoctupyercs B TOP Ex
KaK HelITaTHas CUTyallusl, T.€. 3aJJaHHOE JIJIs1 JAHHOTO BbIX0Ja 3HaueHue Ky HeKOppeKTHO.

ABapuiiHasl 4acToTa — 4acTOTa CJEAOBaHHUS UMITYJIbCHOW IOCIIEI0BAaTEILHOCTH (He Oosee
2000 I'mr), koTopast OyneT popMHUPOBATHCS HA BBIXOJIE B CIIydae, €CIIM U3MEPEHHOE 3HAaUeHUE pac-
x0/1a npeBbimaeT 3HaueHUE Quaun 11 JaHHOTO DN TOP EX. 3amannoe 3HaueHHe aBapuiiHOM Ya-
CTOTHI JOJDKHO OBITh HE MEHBIIIE 3aJaHHOI0 3HAYCHUS MaKCUMAaJIbHOM YaCTOThI [IJIs JAHHOTO BbI-
xona. [nsg orkmtoueHus: pyHKIMK GOpMUPOBAHUS HA BBIXO/E aBapUUHON 4acTOTHI HEOOXOAUMO
3aaaTh 3HaueHue FaBap, pasuoe 0.

Pacxon orceukn — 3aaBaeMoe 3HAYCHHE MaKCHUMAJILHOT'O pacxo/ia, MEHbIIIee JTUOO paBHOE
Quans, TP M3MEHEHUH KOTOPOTO aBTOMaTH4ecku mpoucxomut nepepacyer KP mns coxpanenus
3HaueHuss FMaKe npu pabote BBIXOa B 4aCTOTHOM PEKUME, WK 3HAUYCHUS TUMM nipu padboTe
BBIXO/Ia B UMITYJIbCHOM PEXKHME.

Ha3znauenne BbIXOJa B YaCTOTHOM PEXUME 3a/a€TCS yCTaHOBKAaMH, MPUBEICHHBIMU B
Ta011.b.

[Ipu ycranoBke | Q| (| Qm| ) — pacxo 1Mo MOAYJI0, UMITYJIbCHASI TTOCIIEI0BATEILHOCTD C Ya-
CTOTOH cIlieI0BaHusl, MPOMOPIMOHATBHON U3MEPEHHOMY 3HAYEHUIO pacxojna, (popmupyercs Ha
BBIXOJIC MPH JIFOOOM HaIpaBlIeHHH TOTOKA, Mpu ycraHoBKe Q+(QmM+) — ToibKO mpH mpsMoM
HanpasieHud motoka, Q-(Qm-) — TonbpKo Ipu 0OPaTHOM HalpaBIICHUH.

4 B uMnynecHOM pesknme paboThl B TEUCHHE CEKYH/IBI Ha BBIXOJI TOCTYIAET MavyKa UMITYIIb-
COB, KOJIMYECTBO KOTOPBIX C y4ETOM Beca MMIIYJIbCA COOTBETCTBYET 00BEMY, H3MEPEHHOMY 32
HpPEeABITYIIYIO CEKYHY.

[Tpu pabote B uMITynbCHOM pexxume 3anarorcs 3HaueHne KP, AKT. ypoBeHb, niepro um-
nyiscoB TUMA 1 pacxox orceuxn (| QMmakd ).

TuMn — mepron ceoBaHUS UMITYJIBCOB B MAYKE; MOKET OBITh 3aJJaHO 3HaUYeHHe OT 1 10
1000 mc.

Ha3nauyeHue BbIXOJa B MMITYJIbCHOM PEXKHUME 33Jae€TCS YCTAHOBKAMH, NMPHBEICHHBIMHU B
1a611.5. pu yeranoske | V| ( M| ) — 06bem (Macca) o MOLYIII0, HMITYIIBCEL, KOIMYECTBO KOTOPBIX
IPONOPIMOHATIBFHO U3MEPEHHOMY 3HaYeHUIO 00beMa (MacChl), IOCTYIAIOT Ha BBIXOJ MIPH JIFOOOM
HAINpaBJICHUH MOTOKa, npu ycTanoBke V+(M+) — TopKo mpu MpsiMOM HaIlpaBJeHUH MOTOKA,V-
(M+) — Tonbko ipu 0OpaTHOM HamnpasieHun. [Ipu ycranoke Gpyukiu UMM. OK. A03. Ha BBIX0O/IE
110 OKOHYaHHH HaOOpa 33/IaHHOI 103bI BBIIAETCS OJMHOYHBIA HMITYJIBC C JUTUTEIBHOCTHIO, pABHOM
nojoBuHE TUMN.

4 B noruyeckoM pekrMe Ha BBIXOJI€ HAIMYHUIO COOBITUS (MIIM €T0 ONpeIeICHHOMY COCTOSI-
HUIO) COOTBETCTBYET OJUH YPOBEHBb IJIEKTPHUECKOr0 CHUTHaJla, a OTCYTCTBUIO COOBITHS (MK
WHOMY €r0 COCTOSIHHIO) — IPYroi YpOBEHb CUTHAaJA.

JIns morudeckoro pexxnuMa 3ajaaercs napamerp AKT. ypoBeHb. Ha3HaueHue BbIXo/a B JI0-
THYECKOM PEKUME 337aeTcsl yCTAaHOBKaMHU, TPUBEJACHHBIMU B Ta0I1.5:

- HanpaBneHue — ypoBeHb curHasia Ha BBIXOJIE U3MEHSCTCS 03 3aJepiKKU NP U3MEHe-
HUM HalpaBJIeHUs OTOKa B TPyOONPOBO/IE;
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- Q> QHaunb — ypoBeHb CHTHAJIA HA BBIXOJIE€ U3MEHHUTCS, CCIIM H3MEPEHHOE 3HAYEHUE pac-
x0J1a peBhICUT 3HaueHue Quans 17151 JanHOTO DN pacxomgomepa;

- OwmnbKa — ypoBeHb CUI'HAJIA HA BBIXO/IC U3MEHUTCS MPH BOSHUKHOBEHHH JIFO00# HEllTaT-
HOM CHUTyallld, AMATHOCTUPYEMOU MPUOOPOM;

- Pene posatopa — ypoBeHb CUTHaIA Ha BBIXOJIE U3MEHUTCS 110 OKOHYaHHH Habopa 3a-
JTAHHOM JIO3HI;

- NMntaHne — B akTUBHOM pexHMe PabOThI (HE3aBHCUMO OT BBIOPAHHOTO AKTHBHOTO
YPOBHS1) TPY HATMYUHU HANPSHKEHUS MUTAHHS pacXooMepa Ha BBIX0Je (hOPMUPYETCS BBICOKHIA
YpOBEHb CUTHAJa, IPH MPOTMaJaHUuH MUTAHUS HANPSXKEHUE HA BBIXOJIE OTCYTCTBYET;

- R BHe AnMana3s — ypoBeHb CUTHaJIa Ha BBIXOJE U3MEHUTCS, €CIIM U3MEPEHHOE 3HAaYCHHE
COIPOTHUBIICHUS BbIIIE HEKOTOPOI'O 33JaHHOTO 3HAYCHUS;

- MycTasa Tpyb6a — ypoBeHb curHaia Ha BIXOJIE U3MEHHUTCS, €CIIH 3HAYCHUE COMIPOTHUBIIC-
HUS BBIIIE YCTAHOBIIEHHOTO MOPOT'OBOTO 3HAYCHHUS JUJIS ITYCTOU TPYOBI;

- Q BHe Ananas — ypoBeHb CUTHaAJIA HAa BBIXOJEC U3MEHSETCS, €CIIM 3HAUCHHE pacxo/ia BHE
3aJJaHHOTO UaNa30Ha;

- Q < QMUH — ypoBeHb CUTHAJIA HAa BBIXOJIC M3MEHHUTCS, €CJIM U3MEPEHHOE 3HAYEHHE pac-
X0Jla CTAaHET MEHbIIE 3HAYCHUS Quun;

- Q > QMmaKc — ypoBeHb CUTHAIA Ha BBIXOJIE U3MEHHUTCS, €CIIM U3MEPCHHOE 3HAUCHHE pac-
X0J1a CTaHeT 00JbIe 3HAYCHUS Quvaxc.

Cxema OKOHEYHOTO KacKaJa YHUBEPCAIbHBIX BBIXOJIOB, OMMMCAHUE Pa0OTHl U SKBHBAJICHT-
HBIE CXEMbI TIOJKITIOYCHHSI IPUBEJICHBI B IPUIIOKEeHUH B.

1.4.4.4 Toxosslii Bbixog ¢ HART-unTepdeiicom

ToxoBsi BeIx0 pacxomomepa ¢ HART-untepdericom padortaer B auanazone 4-20 MA.

HomuHanbeHast cTaTuueckas XapakTepUCTHKA TOKOBOTO BBIXOJIA!

Qu=Q +(Qu Q)= ©)
Makc MHUH

rae Qv — u3MepeHHOE 3HaYeHHE OOBEMHOTO MM MACCOBOTO Pacxoja, M/d, 1/MuH; (T/d,
KI/MUH);

Qun — 3aJaHHOE 3HAYEHUE HIDKHETO IOPOTa MO TOKOBOMY BBIXO/Y, COOTBETCTBYIOMIEE |y,
M3/d; 1/MuH; (T/4, KT/MHH);

Qen — 33JJTaHHOE 3HAYCHHE BEPXHETO MOPOTa M0 TOKOBOMY BBIXOJTY, COOTBETCTBYIOMIEE lyaxc,
M3/4; 1/MuH; (T/4, KT/MUH);

lsex — 3HaYEHME BBIXOIHOTO TOKOBOI'O CUTHAJIA, COOTBETCTBYIOIIEE U3MEPEHHOMY 3HAUEHHUIO
pacxojna, MA;

I maxe — MAaKCUMaIbHOE 3HAYCHHE Maa3oHa padoThl TOKOBOTO Bbixoa 20 MA;

|\ — MUHMMaJIbHOE 3HaYSHHE AMana3oHa paboThl TOKOBOT'O BbIXxo/a 4 MA.

[MporpammHo Jutst TOKOBOTO BhIX01a ¢ HART-uHTEepdeiicom mpu 3aganHol komanae Bk B
meHio Hactpomka HART / ®OpM. TOKa 3aqaroTcsi 3HaUCHHUs YCTaBOK pacxony QHWMXKH u
QBepXx, a Taxke agpec B ceth HART-unTepdeiica, 3HaueHne pUKCUPOBAHHOTO TOKA U BpPEMs €ro
YCTaHOBIICHHS.

1.4.4.5 C nomouipto KoMILIeKca u3MepuTenbHo-BbruuciutensHoro «B3JIET» ucnonnenus
NBK-TOP, mocTasisieMoro mo 3akasy, MOXET ObITh OpraHM30BaHa CUCTeMa cOOpa U3MEPHUTEIb-
HOW MH(OPMAaLIUH, TOCTYMAIOLIEH OT pacxooMepa.

N3meputenbHo-BeuucuTenbHbil komiuieke UBK-TOP obecnieunBaer:

- CBSI3b 10 BHyTpeHHeMY uHTepgeiicy RS-485 ¢ pacxonomepom «B3JIET TOP Ex»;

- mpueM, 00paboTKy U apXMBUPOBAHUE W3MEPUTENbHON MH(OpMalKH, MOCTyHAIOMeH OT
pacxoJoMepa, MOAKIIOUEHHOT 0 TI0 BHYTpEeHHEMY HHTepdeicy;

- BBIBOJI U3MEPUTENIbHOM, apXUBHOM, YCTAaHOBOYHOM U AMarHOCTUYECKON MH(OpManuu Ha
UHIMKATOp, o uHTepdericam RS-232 wmu RS-485, Ethernet, yepe3 TOKOBBIN U yHUBEpCaTbHBIE
BBIXO/IBI.
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[ToxpoOHOe onrcaHne KOMILIEKCca IPUBEICHO B JOKyMeHTe «KoMIieke n3MepuTebHO-BbI-
yucnurenbHbiii «B3JIET». Ucnonmnenne UBK-TOP. PykoBoacTBo mo skcmryatanuun» B53.00-
00.00-04 PO.

1.4.5 KoHcTpyKius

1.4.5.1 IlporouHas 4acTh pacxoaoMepa, B 3aBUCHMOCTH OT BHU/1a IPUCOCTUHEHHUS K TPYOO-
IIPOBOJY, BBIIIOJIHAETCS B PA3IMUHBIX KOHCTPYKTHBAX:

- mox npucoeanaenue Tumna «coHaBuY» (DN10, DN15), xorga IIIP ¢ moMomipio mImuieK
3a)KUMAaETCsl MeXKIYy NByMs (iaHIlaMU, TPUBAPEHHBIMU K KOHIIAM TPYOOITPOBO/Ia B MECTE BPE3KHU
pacxonomepa;

- (hnannoBannoe ucnoaHenne (DN20-DN300), koraga daannsr TP kpensrces Gontamu K
OoTBEeTHBIM (anmam TpyoomnpoBoa. ®nanier [P u3roTaBiMBaroTCs MO 3aKa3y U3 CTAIA MapKU
20 00 U3 HePIKABCIOIICH CTaJIH.

Buemnunii Bu (haHIOBaHHBIX PacxoJOMEpOB MpuBeacH Ha puc.A.1, A.2 nmpunoxenus A,
BU/I TI0]] PUCOEIMHEHUE TUIIA COHABUY» — Ha pUC.A.3.

B ucnonnenusx pacxomomepa DN200, DN300 Ha Topuax ¢uaHIeB KpensTcs pbIM-00JIThI
JUTsL yCTAaHOBKH pacxojioMepa Ha TpyOOIpoBO/I C MOMOIIBIO TOILEMHOT0 MeXaHu3Ma (KpaH, Telb-
dep u 1.11.).

Buytpennsist moBepxunocts nporounoii uactu [P ¢yrepyercs ¢propornactom. Ha ToprieBrie
MOBEPXHOCTH IS MIPEJOXpaHEHHsI (yTEePOBKH B MPOIECCE MOHTAXKa M SKCIUTyaTallid YCTaHABIIH-
BAIOTCS 3allIUTHBIC KOJIbIIA, BBITIOIHAEMbIE U3 HeprkaBetomed cranu 12X18HI10T. [duamerpsl 3a-
HIMTHBIX Kouiell mpu ucrnoyib3oBanuu ¢uranieB no 'OCT 33259-2015 oGecnieunBarOT COOCHOCTH
BHyTpeHHero kanana [1I1P u orBetHpIx (nanueB. Kpome 3Toro, Hajguuue y 3allUTHBIX KOJEI] 3a-
3eMJISIFOIIIETO JIEIECTKAa 00ECIEUNBAET IEKTPUUECKUIM KOHTAKT PacXoAoMepa ¢ U3MEpSIEMOi Ku-
KOCTBIO TPH YCTAHOBKE X B TUIACTUKOBBIE (METAJUIOIIACTUKOBBIE) TPYOOIIPOBOIBL.

[Ipu pabote B arpecCUBHBIX Cpelax, KOPPO3HOHHBIX K HEP)KaBEIOILEH CTajM, 3alllUTHBIC
KOJIbIIa CHUMAIOTCS HEMOCPEICTBEHHO Mepel MOHTaKOM pacxoJoMepa B TpyOOIpOBO/I.

DNEeKTPObl, KOHTAKTUPYIOIIUE C KOHTPOJIUPYEMOH KHUIKOCTBIO, B 3aBUCUMOCTH OT Ha3Ha-
YeHUsI pacxojomMepa (BHU1a KOHTPOIUPYEMOH KHUIKOCTH) U3rOTABIMBAIOTCS U3 Pa3IMYHbIX MaTe-
puanoB. MapkupoBka ¢ o003HaueHneM matepuaia sekTpoaos (H — Hepkaperomas cranp, Ta —
TaHTa] WK Ti— TUTaH) HAHOCUTCS HAa IUJIMHIPUYECKYIO TOBEPXHOCTh BHICTYIIA IIPOTOYHOM YaCTH
pacxozoMepa Moj MPUCOETUHEHNE TUIIA «COHABUY» WK (JIaHIla pacxoaoMepa.

1.4.5.2 Briok 31€KTPOHUKH COJAEPKUT IIATHI C AIEKTPOHHBIMUA KOMIIOHEHTAMH 1 KOMMYTa-
[MMOHHYIO TIaTy. Metammnueckuii kopnyc bO umeeT nunuHapuyeckyro GopMy U 3aKphIBaeTCs C
JIBYX CTOPOH HABMHYMBAIOIIMMHUCS KPBIIIKAMHU. BD ¢ HHIMKATOPOM JOMOIHUTEIBHO OCHAIIAETCA
MHAMKATOPHOMU IUIaTOM 1 KJIaBUaTypOH, BHIIIOJIHEHHOM Ha OcHOBE oTo3neMeHToB. [lepennss na-
HeJb [IPU ATOM BBINOJIHEHA U3 cTeki1a. DOTO3IEMEHT KHONKY KJIaBHATypbl cpabaThIBaeT MPH MO/~
HECEHUHU K KHOTIKE Tajblia pyKH (MU KaKoro-J1rbo mpenaMera).

Koxyx IIIIP u nonas cTolika, Ha KOTOpoi Kkpenures b9, nzrorosnens! u3 metamuia. Bozmo-
*eH pa3BopoT bBD Bokpyr ocu croiiku Ha 90°, 180° u 270° mo yacoBoil cTpemnke (Mo 3aka3y npu
BBIMTYCKE M3 ITPOM3BO/ICTBA).

[Ipu HEeob6xoauMOCTH (1 yA00CTBA CUNTHIBAHUSI TOKA3aHUI ) MHANKATOP MOXKET yCTaHaB-
JIMBAThCS Ha OJIOKE JEKTPOHUKHU ¢ pazBopoToM Ha 90° 1o yacoBoil cTpesnke (10 3aKa3y MpH Bbl-
MyCKe U3 MPOU3BOJCTBA).

BBoj xabenst muTaHUs ¥ CUTHAJIBHBIX KaOesel OCyIIeCcTBISETCS Yepe3 ABa KaOeIbHbIX Tep-
MOBBOJIa B3PBIBO3AIIMIIEHHOTO HUCHOJHEHHUS. MapKupoBKa B3pBIBO3AIIUTHI T'€PMOBBOJIOB —
ExdIIC. 'epmeTnYHOCTH KaOENBbHBIX BBOJIOB 00CCIICYMBACTCS 3a CUET YIULIOTHUTEILHOTO KOJIbIIA,
YCTaHOBJIEHHOT'O BHYTpHU repMoBBoja. [1pu 3akpyunBaHuu railku kabeabHOro BBOJA, KOJIBIO 00-
JKUMaeT Kabesb, o0ecrieunBasi CTEIeHb 3amuThl IP67.

Jla obecrnieueHus UCKpO3alIUThl UHTEpeEcHbIX 1enei Ha kopmyce BD mpenycmorpena
KJIEMMa 3a3€MJIEHUS, COEJUHAEMAs C MaruCTPaJIbIO 3aIlIUTHOTO 3a3€MJIEHUS. JTa XKe KIeMMa HUC-
MIOJIB3YETCS ISl KPEIJIEHUSI AJIEKTPUYECKUX TPOBOJAHUKOB, C IIOMOIIBIO KOTOPBIX Kopryc b3 pac-
X0JIoMepa UCTIOTHEHHSI «COHJIBUY» COSIUHSAETCS C OTBETHRIMHU (priaHIIaMu TpyOOmpoBoIa.
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1.5 OGecrnieueHne B3pbIBO3AILUTHI

1.5.1 CootBetctBue TpeboBanusiM TexHuueckoro periamenta TamoxxenHoro corosa TP TC
012/2011 «O 6e3onacHocTr 060pyIOBaHUS Ui pabOTHI BO B3PHIBOONACHBIX Cpeax» odecredn-
BAETCS BBIMOJIHEHUEM TPEOOBAHUN COOTBETCTBYIOLIMX MEKIOCYJAPCTBEHHBIX U HAIIMOHAJIBHBIX
CTaHJApTOB Ha B3PbIBO3ALLUIIEHHOE 000PYAOBaHHE.

BspeiBozamura TOP Ex, umeromero mapkuposky 1Ex d [ib] 1ICT6...T3 Gb X, obecneun-
BAaCTCS BUJIOM «B3pBIBOHEIIPOHHUIIaeMasi 000109Ka» («d») M MCKPO3aIUTON BHEIIHHX IICTIeH BH/Ia
«ib». Kpome Toro, nckpobe3omnacHocts neneit aexTpooB [P obecrieunBaeTcst BKIIOYCHUEM B
LETH 3JIEKTPOI0B TOKOOTPAaHHUYUTEIBHBIX PE3UCTOPOB, & HCKPOOE30MaCHOCTh BHEIIHUX LIETICH HH-
tepeiica obecriednBaeTcsi IPUMEHEHHEM BHEIIHUX 0apbhepOB HCKPO3AIIUTHI, BKIIOYaEMbIX B pa3-
pbIB HHTEpQEICHBIX Lenel pacxoJoMepa U pa3MelaeMbIX BHE B3pPhIBOONACHON 30HBI PSIOM C
noTpeduTeasIMu HHOpMaIUy.

1.5.2 Uckpobe3omacHoCcTh MHTEP(HEHCHBIX IIENel pacxoIoMepa JOCTUTACTCS 33 CUET Tajlb-
BAaHMYECKOW Pa3BA3KU U OTPAHUUYCHUS HANPSHKCHUS M TOKA B JIEKTPUUYECKHX LETISIX MOIYIIS KOM-
MyTaIuu 10 UCKpoOe3omacHbIX 3HaueHui (cm. puc.B.1-B.8 mpunoxenus B), a Takxe 3a cuer
o0ecrevyeHns EKTPUYECKUX 3a30pOB U MyTeH yTEUKU IUIaThl MOAYJSI KOMMYTAllMM B COOTBET-
crBuu ¢ TpedoBanusamu 'OCT 31610.11-2014 (IEC 60079-11:2011).

OrpaHnyeHus: HAPSHKCHUN U TOKOB B IETISIX JOCTUTAIOTCS TPUMEHEHHEM CTaOMIUTPOHOB,
TOKOOTPAHUYHTENBHBIX PE3UCTOPOB W TPEAOXpPAHUTENEH C OOecreueHHeM AIIEKTPHYECKOU
HArpy3Kd Ha 3JIEMEHTBI MOAyJss kommytanuu B coorBerctBuu ¢ 'OCT 31610.11-2014 (IEC
60079-11:2011) (ue Gomee 2/3 OT HOMHUHAILHOTO 3HaueHus ). [ ajJpBaHMYECKast pa3Bs3Ka obecre-
YHBAETCS BKIIOYEHHUEM B IIeNU HH(POPMAIIMOHHBIX CBSA3€H ONTOIAp U MUKPOCXEM C TpaHchopMa-
TOPHOI pa3BA3KOil, 00eCeUNBAIOIINX YIEKTPUUECKYIO MPouHOCTh A0 1500 B nepemenHoro Toka.

Hcnonp3yembie B pacxonoMepe cepTuuunpoBaHHbIE KaOeTbHbIE BBOJIBI C MAPKUPOBKOM
B3pbIBo3anuThl EXAIIC 1m03BONSAIOT MPUMEHUTH CIIOCOOBI MPOKJIAIKU COSMHUTEIILHBIX Kalelnei
BO B3pbIBOONAcHBIX 30HaX B coorBeTcTBHH ¢ [IYD u 'OCT IEC 60079-14-2011 kak npu Hanu4uH,
TaK U IpHU OTCYTCTBUH BHEIIHUX 0aphepoB UCKPO3ALIUTHIL.

1.5.3 B3peiBo3amuTa Buga «0d» oOecrieunBacTCsl MCIOJIB30BAaHUEM KOPITyca MCIIOTHECHUS
«B3pPBIBOHENPOHMIIaEMast 000104Ka» ¢ yueToMm Mep, ykazanHsix B [OCT IEC 60079-1-2011 (cm.
npuinoxkenue b), u odbecniedennem crernenn 3anmthel IP67 mo TOCT 14254-2015. BayTpeHHss 10-
nocts [ITIP 3ackinmana cyxuM KBapleBbIM IECKOM JUIsl YMEHBLICHUs] BHYTPEHHEr0 00beMa, rosas
cTOlKa KperyieHus b ¢ mpoBoaaMu 1ieneit 3JeKTpo10B 3a0IHEHA TePMETHKOM.

1.5.4 Bei6op BHEMIHUX 0ApbEePOB UCKPO3AIMIUTHI TOJDKEH OCYIIECTBIISITHCS B COOTBETCTBUU
¢ 'OCT IEC 60079-14-2011 c y4eToMm BXOAHBIX MapaMeTpoB UCKpobe3onacHbIx neneir TOP Ex
(cM. Tab11.3) U OrpaHMUYEHHEM 110 IOMYCTUMOMY MaKCHUMAJIbHOMY 3HAUYEHHIO COTIPOTUBIICHUS BET-
Bell BHELIHMX O0apbepoB MCKPO3aIIUTHI (IpuiioskeHue B).

PexomeH1yemMble K UCIIOIb30BAHUIO BHEIIHUE Oapbepbl HCKPO3ALIUTHI:

[To TokoBOMY BBIXOAY:

a) llynT-nuonnsiii 6apsep «Kopyun-M4DIN» OOO «Ctannmy.
[Tapametpsl 6apbepa:
- MapkupoBKa B3pbiBo3aiutel — [EXia]lIC/I1BX;
-Uo=24 B, lo=100 MA, Co=0,11 Mx®D, Lo = 1,5 m['H; RBHYTp. = 2Xx165 OM.
6) bapbep ¢ ransBannyeckoit paspsskoit BUA-101 OO0 «JIenlIlpomABTOMaTHKAY.
[Tapametpsl 6apbepa:
- MapKupoBKa B3pbiBo3amuTel — [Exia]llC;
-Up=24B, lo=40 MA, Co=0,13 Mx®D, Lo =1 MI['H.
ITo nensiM yHUBEpCaIbHBIX BBIXO/I0B, HHTEpQEiica U BX0/1a YIIPaBICHUS:
a) lyuTt-nuonusiii 6apsep «KopyHn-M3DIN» OOO «Ctannmy.
[TapameTtps! 6apbepa:
- MmapkupoBka B3pbiBo3anutel — [Exia] lIC/1IBX;
-Uo=12,8 B, lp =120 MA, Co = 0,75 Mx®, Lo = 5,25 mI'H; RBHYTp. = 2Xx110 OM.
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0) lllynr-nuonnstit 6apsep «uz640» Elcon Instruments.
[TapameTtps! 6apbepa:
- MapkupoBKa B3pbIBo3amuTel — [Exia]llC X;
-Up =15,5B, lo = 157 MA, Co = 0,5 Mx®D, Lo = 0,28 mI'H; RBHYTp. = 2x130 OM.
1.5.5 OcoOsie ycnoBus akcruryaTanuu TOP Ex
3Hak «X» B MapKUPOBKE B3PHIBO3AIIUTHI O3HAYAET, YTO MPH IKCILTyaTalluy U3eIus HeoO-
XOJJMMO COOJIOAATh CIIEAYIONINE 0COOBIE YCIOBHSA:
1.5.5.1 Temneparypusbiii ki1acc TOP Ex ycranaBiuBaeTcs B 3aBUCUMOCTH OT TEMITEPATYpPhI
KOHTpoJHpyeMoii xunkoctu u tunopazmepa (DN) TOP Ex B cooTBeTcTBUU € Tabm1.8

Tabmuua 8
N MakcumasbHasl TeMIeparypa KOHTPOIHPYEeMOi skuakocTH, °C
TenmepaTypieIii Kkace DN32-DN300 DN10-DN25
T6 65 55
TS5 80 70
T4 115 105
T3 180 170

1.5.5.2 Uckpobe3omacHocTh mHTEpdeicHBIX meneld TOP Ex o0ecniedunBaeTcss TOJBKO MPH
MOJIKJTFOYCHUH BHEIIHUX MOTpeOuTeNeil nHpopManuu yepe3 cepTuUIIMPOBAHHBIC 0apbephl HC-
Kkpo3amuThl B coorBeTcTBHH ¢ TpeboBanusimu ['OCT IEC 60079-14-2011, u ynoBIeTBOPSIOIINE
TpeOOBaHUSM, U3JI0’)KEHHBIM B HACTOSIIIEM PYKOBOJICTBE IO DKCILTyaTaIl|H.

1.5.5.3 BHenHue moIKIr09eHus JOKHBI OBITH BBITIOIHEHBI Yepe3 cepTU(UIIMPOBaHHbIC Ka-
OesIbHBIC BBOJIBI C 3aIIUTON BHIA «U» 17st astekTpoobopymoBanwst moarpymmsl 11C.

1.5.5.4 Ucnonps3yemble THIBI Kalellel U Croco0 MPOKIAIKK KaOeIbHOW JIMHUM JOJKHBI
ynoBieTBopATh TpeboBanusm rassl 7.3 [TYD u 'OCT IEC 60079-14-2011.

1.6 MapkupoBKa U mIoMOMpPOBaHUE
1.6.1 Ha nepenneii nanenu GJ10Ka 3IEKTPOHUKHU PacXoJoMepa YKa3bIBAIOTCS:

© - HaUMEHOBaHUE PUoOOpa;
I - TOBapHbIN 3HaK (PUPMBI-U3TOTOBUTENS;
3 - 3HaK yTBEP:KJICHUS TUIIA CPEICTBA U3MEPEHMUS;
E - 0003HaUeHNE KHOMOK KJIaBUATypHI (B ClIyyae UCIOJHEHUS C UHIUKATOPOM).
g CBepxy, Ha IUIOCKON yacTH Kopityca b3, 3akperuieH muib/, Ha KOTOPOM YKa3bIBalOTCS (CM.
E puc.A.4 npunoxenus A):
- - IOTOTUT (PUPMBI-U3TOTOBUTEIS U UCIIOJIHEHUE PAacXOOMEpa,;
S - MapKHUPOBKA B3PBIBO3AIUTHI;
g - HOMep cepTUduKaTa COOTBETCTBUS;
2 - IMana3oH TEMIIEpaTyp OKPYXKarollel Cpebl;
g - IMana3oH TeMIIepaTyp U3MEPSEMOM CpEabI;
= - 3HaK oOpalleHus! MPOAYKLMU Ha PbIHKE rOCy1apCTB-4JIeHOB TaMOKEHHOI0 CO03a;
2 - CllelMaIbHbBIN 3HAK B3pPbIBOOE30MIaCHOCTH;
S - HaIpsDKEHHUE MTUTAaHMUS PacXxoIoMepa;
; - MaKCHUMaJIbHOE JJaBJICHHE U3MEPSEMOU Cpeibl;
S - crerte”b 3amuTel 1o 'OCT 14254-2015;
o - npenynpexaatomas Haanuch: «OTKPBIBATDH, OTKJIIOYUB OT CETHN»,
- 3aBOJICKO HOMep Ipubdopa.
£ 1.6.2 Ha 3agneit kpbiike B9 pacxogomepa 3akperuieHa STUKeTKa ¢ 0003Ha4eHHEM KOMMY-
s TaIMOHHBIX JIEMEHTOB MOIYJISI KOMMYTAIUH (CM. prcC.A.6 pUitokeHus A).
§ 1.6.3 Ilocne moBepku pacxopomepa IIoMOupyeTcs KOHTakTHas napa J1 pazpenieHust Mou-
= ¢dukanuy KaauOpOBOYHBIX MMApaMETPOB Ha MOAYJIE KOMMYTAIMH (CM. pUc.A.5 MpHIIoKeHUs A).
2 1.6.4 J{ns 3auThl OT HECAHKLIMOHUPOBAHHOTO JI0CTYIA ITPH TPAHCIIOPTUPOBKE, XPAaHEHUH
WIM S3KCIUTyaTallid IUIOMOMPYIOTCSl CHElMabHbIE MPOYIIMHBI, MCKIIIOYAOIIUE BO3MOKHOCTD
g BCKPBITHS NepeIHel u 3aaHel yactu kopryca b (cm. puc.A.1-A.3 npunoxxenus A).
g
2
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2 UCITOJIb3OBAHUE 110 HASHAYEHNIO
2.1 DkcmmyaralilnOHHbIE OTPAaHUYEHUS

2.1.1 DkcnmyaTtanus pacxoJoMepa J0JDKHA MPOU3BOAUTHCA B YCIOBUSX BHEUIHUX BO3JICH-
CTBYIOIIUX (DAKTOPOB, HE MPEBHIMIAIOIINX JOMYCTHMBIX 3HAYCHH, OTOBOPEHHBIX B Tabn.l u
1n.1.2.2 gacrosuero PD.

2.1.2 TOP Ex MoeT ycTaHaBIMBAaTHCS B TOPH30HTAIBHOM, BEPTUKAIBHOM I HAKIIOHHOM
TpyOonpoBoje. Hanmnune rps3eBUKOB W CIICUATBHBIX (GUIBTPOB HE 00S3aTEIBHO.

2.1.3 Tounast u HagexxHas paboTa pacxogoMepa 00ecIeqrBaeTCs IPH BHIMOJIHEHUH B MECTE
yctanoBku [1I1P cienyrommx ycnoBuid:

- OTCYTCTBYET CKOIUICHHE BO3YyXa;

- TaBJICHHE KUJKOCTU UCKIII0YAeT ra3000pa3oBaHue B TpyOOIPOBO/IE;

- Ha BxoJie U BbixoJe [II1P umeroTcst npsiMoarHeHbIE yUacTKU TPyOOIIpOBOJIa COOTBETCTBY-
forieit umrHel (cM. 11.4.2.1 uacTpykiwu mo mouTaxy IIIKC/1.407212.002-60 UM). Ha sTux y4act-
Kax HE JI0JKHO OBITh HUKAKUX YCTPOMCTB MJIU 3JIEMEHTOB, BBI3bIBAIOLINX U3MEHEHHUE CTPYKTYPbI
MIOTOKA >KUJIKOCTH;

- Bech BHyTpeHHHI 00beM kanana [IIIP B mpormecce paboThl pacxomomMepa 3aloiHEeH KU/~
KOCTBIO;

- HaNpsHKEHHOCTh BHELIHETO MArHUTHOT'O MOJIS IPOMBIIUIEHHON YacTOThl HE MPEBBIIIAET
400 A/m.

BHUMAHMUE! 3anpemaercs Ha BcexX 3Tanax padoTbl ¢ pacxoa0oMepoM KacaTbes py-
KaMH 3JIEKTPOAO0B, HAXOAAIIMXCH BO BHYyTpeHHeM kanaJe I1IIP.

2.1.4 MonHue3amuTta 00BbEKTa pa3MENICHUs MPUOOpa, BBIOJHCHHAS B COOTBETCTBHH C
«MHCTpYKIIHEH IO yCTPOMCTBY MOTHUE3AIIUTHI 3JaHUHN, COOPYKEHHM U MPOMBIIIIEHHBIX KOMMY-
Hukanuity CO153-34.21.122-2003 (yrBepxnaenHoi Ilpukazom Munsnepro Poccum Ne280 ot
30.06.2003), mpegoxpaHsaeT IprUOOP OT BBIXOJA U3 CTPOSI MPU HATUYMH MOJTHUEBBIX Pa3psiIoB.

2.1.5 TpeboBaHMs K YCIOBUSAM IKCIUTyaTallud U BHIOOPY MECTa MOHTaXka, IPUBEJCHHBIE B
HACTOSIIEH dKCIUTYaTallMOHHOM JOKYMEHTAINH, YU THIBAIOT HanboJiee TUITMYHBIC BHEITHUE (hak-
TOpBI, BIUSIOLINE HA paboTy pacxonomepa.

Ha o0BexTe sKcITyaTaiii MOTYT CYIIECTBOBAThH MM BO3HUKHYThH B IIPOIIECCE €0 IKCILTY-
aTalliy BHEWIHHE (PaKTOphl, HE MOJAAIOLINECS NPeaBapUTEIbHOMY MIPOrHO3Y, OLIEHKE MU MPOo-
BEpKE U KOTOPbIE MTPOU3BOIUTENH HE MOT y4eCTh IPH pazpaboTke.

B cnydae nposiBiieHus 1o100HBIX (GaKTOPOB ClEAYyeT YCTPAHUTh UX WIM HAlTH HHOE MECTO
OKCIUTyaTaIlH, TJIe JaHHbIe ()aKTOPBI OTCYTCTBYIOT WIJIM HE OKA3bIBAIOT BIMSHUS HA paboTy H3/1e-
TS

2.2 Beibop Tumopasmepa pacxoaomepa

2.2.1 Bei6op tunopasmepa TOP Ex onpenensiercs quanazoHoM pacxoJl0B B TpyOONIpoOBoO/IE,
rnae Oyner ycranasnuBarbes [IIIP. Ecnu nuana3on pacxos1oB A JaHHOTO TPyOONpoBoaa yKia-
JIBIBAETCS B JAMANa30H PacXxoJ0B HECKOJbKHX THHopa3mepoB TOP EX, To ompenensiTe HyXHBIU
TUIIOpa3Mep PEKOMEHYETCSI UCXOAsl U3 3a/IaHHOT0 IPEAEIBHOIO 3HaYEHUsI IOTEPh HAopa.

2.2.2 Ecnu 3navenne DN BrIOpaHHOTO THTIOpa3Mepa pacxogoMepa MeHbie 3HadeHnss DN
TpyOOmnpoBO/a, Ky/a npeanoiaraercs ycranasnusaTs [1IIP, To 11 MoHTa)ka B TpyOOIIpoOBO UC-
MOJIB3YIOTCS TIepeX0IHbIe KoHYca (KoH(Dy30p u nuddy3op).
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2.2.3 OnpenenuTh THIPABIMYECKUE TOTEPU Haropa B cucteme <koHdyzop — TP — nud-
¢by30p>, MPUBEICHHON HA PUC.2, MOKHO TI0 HUKETIPUBEICHHON METOUKE.
2.2.3.1 Ucxoansle TaHHBIE IJI4 ONPEEIEHUs TOTEPh HANoOpa:

- 00BEMHBIN Pacxo]l KUIAKOCTH B JAHHOM TPYyOOIpoBO/Ie -Q (M)
- DN noxBosiero TpyoorpoBoia - D1 (mm);
- DN (tunopasmep) IITP - D2 (mMm);
- DN otBoas11er0 TpyOOTIpOBOIa - D3 (mMm);
- YroJ1 KOHYCHOCTH KOH(Y30pa - a1 (rpan);
- yroa konycHoctu auddysopa - a3 (rpan);
- JUTHHA MPSAMOJIMHERHOrO y4acTKa -1 (mm).
1 2 - _| 3 2 4
| |
—— ,l_
L
T
o) s V2, a
| |
' i
= o sl
3 8

1 — kongy3op, 2 — nonnonpoxoouas waposas 3aosudcka,; 3 — III1IP; 4 — ouggyzop.

Puc.2 - Cxema tpyOomnpoBoja B mecte ycranoBku [1ITP

2.2.3.2 CornacHoO U3BECTHOMY MPHUHIIUITY CYIEPIIO3ULIMK CyMMapHble moTepu Hamopa hy B
cucreme <koH(py3op — [P — muddy3op> ckmagpiBaroTCss 13 MECTHBIX OTEPh HANIOpa B KOH(Y-
3ope hy1, npsiMonuHeliHoM yuactke (muHo# 1) hwe u tuddyzope hys.

[ToTepu Hanopa B KOHPY30pe onpeaensroTcs o rpaduky puc.3a, riae V2 — CKOpocTh OTOKA
AKHUJIKOCTH B IPSMOJIMHEHHOM ydacTke. [ padk 3aBUCMOCTH MOTEPh HAIOPA OT CKOPOCTH MOTOKA
paccuMTaH JUIs yria KOHyCHOCTH KoH(py3opa ou = 20°. J{is onpeneneHns CKOPOCTH MOTOKA KU /-
KOCTH TI0 3HAUEHUIO0 00BeMHOT0 pacxoa Q MOKHO BOCIIOIB30BAaThCs rpadukoM puc.4 wiu Ghop-
MYJION:

3
Vi) = — 20D g (6)
0,97 DN" (Mm)

[Torepu Hamopa B MPSMOJIMHENHOM y4yacTKe ompeaesstoTcs mno rpaduky puc.36. I'paduk
3aBHCHMOCTH TIOTEPh HANIOPa OT CKOPOCTH TIOTOKA PACCYUTAH ISl OTHOIICHUH JUTHHBI TPSMOJIIH-
HeHoro ydacTka Kk auamerpy 15; 20; 25 u 30.

[Totepu nanopa B auddysope onpenensitorcst o rpaduxy puc.3B. ['paduk 3aBucHMOCTH
NOTEph Harmopa OT CKOPOCTH TOTOKA pacCYWTaH Ui yrita KoHycHoctd auddysopa az = 20° u
OTHOILIEHUH HanbombIIero Auamerpa quddysopa k Haumensiemy 2,0; 2,5; 3,5 u 4,0.

[Tpumeuanue - [IporpaMmHoe oOecTiedeHne s MPOBEJICHHUS YTOUHEHHOTO pacueTa MmoTeph
Haropa B cucteme <koH(py30p — [1ITP — quddy3op> mocrasnsercs mo 3akasy.

3
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hu1, M BOA.CT.

0,4

0,35
0,3
0,25 1
0,2
0,15 |
0,1
0,05 |

hr2,m BOA.CT.

12

4 5 6 7 8 9 10 11 12 v, ,M/C

/D,

104

30
25
20
15

hhs,M BoA.CT.

3
2,57
2
1,54
1
0.5

Puc.3 - I'paduku 3aBuCHMOCTEN OTEPh Harmopa B KoHPy3ope (a),

npsiMmosuHeitHOM yuacTke (0) u nuddyzope (B)

D3/D;
4,0
3,5
25
2,0

V2, m/c
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Puc.4 - I'paduk 3aBUCUMOCTH pacxoja KHUIKOCTH
OT CKOPOCTH MOTOKA JJIsl pa3nyHbIX 3HaueHuit DN

2.3 ObecrieueHne B3PbIBO3ANUIIEHHOCTH TP MOHTAXe
TpeOGoBanust M0 0OECIIEYEHUIO B3PHIBO3AIIMIIIEHHOCTH MPU MOHTaxe pacxopomepoB TOP
Ex n3noxxensl B uHcTpykuuu rno montaxy HIKCJ(.407212.002-60 M.

2.4 ObecnieueHre B3PHIBO3AMIUIICHHOCTH TPU YKCILTYaTaIlHH

2.4.1 Ilpu sKcIuTyaTai pacxoJ0MepoB HEOOXOJMMO PYKOBOICTBOBATHCS HacTosIUM PO,
rnaBoit 3.4 «DIeKTPOYCTaHOBKM BO B3PBIBOOMACHBIX 30HAX» «lIpaBui1 TEXHUYECKOU dKCIUTyaTa-
IIUH JIEKTPOYCTAaHOBOK MOTpeduTeneiy», rmaBoi 7.3 «lIpaBui ycTpoiicTBa 31E€KTPOYCTAaHOBOKY,
I'OCT IEC 60079-14-2011, TOCT IEC 60079-17-2011 u npyrumMu JOKyMEHTaMH, JICHCTBYIO-
[MUMH Ha OOBEKTE.

BHUMAHMUE! [Ipu ’kcnuyatanuu pacxoaoMepa BO B3PbIBOONACHBIX 30HAX Hapy-
IIATh B3PBIBOHENPOHULIAEMOCTDH 000JI0YKH (BCKPBIBATh KOPIYC 3JICKTPOHHOTIO 0s10ka TIOP
Ex nus nmpoBeaeHusi npopuiIakTHYeCKUX PadoT MJIM NPH YCTPAHEHUHM HEHCIHPABHOCTEH)
pa3peniaercsi TOJAbKO NPH FAPAHTHPOBAHHOM OTCYTCTBMH B3PbIBOONIACHOI CMeCH BO BpeMsl
nposeeHus1 pador.

2.4.2 K sKcruryaTaly pacxoJJ0MepOB JOJDKHBI JOMYCKAThHCS JINIA, U3YYMBIINE HACTOSIIIEEe
PYKOBOJCTBO I10 3KCILIYyaTalluK U MPOIIEAIINE COOTBETCTBYIOIIUN HHCTPYKTAXK.

243 B nmponecce ISKCIuryaTanuu HCO6XOILI/IMO BHUMATCJIBHO CJIICAUTH 3a COCTOSHUCM
CpeacTs, O6CCHC‘{I/IBaIOH_II/IX B3PbIBO3AIMUIICHHOCTD. HpI/I 9TOM HCO6XOI{I/IMO o6pamaTL BHUMAHUC
Ha OTCYTCTBUC HOBpe)K)IeHHfI, HaJIM4Hue HJ'IOM6, HAaACKHOCTb COCAUHCHUSA DJICKTPUICCKUX ueneﬁ,
3alllMTHBIX 3336MJ’ICHHI>1, MapKHUPOBOK B3PbIBO3AIIUTHI.

2.4.4 Tlpu sKcIuTyaTalud pacxoJI0MepoB HEOOXOUMO CIEIUTh 3a UCIPABHOCTHIO 3aIllUT-
HBIX 3a3€MJICHUN YCTPOMCTB, K KOTOPBIM MOIAKIIOYAIOTCS PACX0I0MEPHI.
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2.5 TlogroroBka x pabote

2.5.1 Mepsb! Ge30omacHOCTH.

2.5.1.1 K pabore ¢ pacxomoMepoMm J0IMyCKaeTCs TePCOHAI, U3yUMBIIIUHA YKCIITyaTallHOHHYIO
JIOKYMEHTALMIO Ha U3/IEIINE.

2.5.1.2 Tlpu nmoAroToBKe U3AENUS K UCIOIb30BAHUIO M B MIPOLIECCE IKCIUTYaTAI[MH JIOJKHBI
cobomonarbest «[IpaBuiia TEXHMUYECKOH OSKCIUTyaTallud JJIEKTPOYCTAHOBOK TOTPEOUTENCH» |
«MexoTpacieBble IpaBuiia o oxpane Tpyaa (IIpaBusa 6e30macHOCTH) PHU IKCILUTYaTAIlH JJIEKT-
POYCTaHOBOK.

2.5.1.3 TIpu npoBeaeHNH padoT ¢ Pacxo10MEPOM OMACHBIMH (haKTOpaMu Ui YeIOBeKa SIB-
JISIFOTCSL:

- HaIpsiKEHHUE MEPEMEHHOTO TOKa ¢ JEHCTBYIOIUMM 3HadeHueM 110 264 B gactoroii 50 I'n
(IpU UCTIONB30BAHUM UCTOYHUKA BTOPUYHOTO IMUTAHUS ),

- naBiieHue B Tpyoompooe (10 4 MIla, B 3aBucumoctu ot ucnonuexus I1I1P);

- Temrneparypa padoueii xunkoctu (10 90 °C);

- nApyrue (akTopsl, CBA3aHHbIE ¢ MpoduiieM U crnenudukoi 00beKTa, re IPOU3BOIUTCS
MOHTaX.

2.5.1.4 3ampemaeTcsi HCIOIb30BaTh PACXOOMEPHI P JIaBICHUH B TpyOOmpoBojae Oolee
2,5 MIla (6omee 4,0 MIla — miig pacxogoMepoB, BBIITYCKa€MBbIX IO 3aKa3y).

2.5.1.5 B mporiecce paboT 1o MOHTaxy, IMyCKOHAJIAAKE WM PEMOHTY pacxojoMepa 3arpe-
[IaeTcs:

- IPOU3BOJIUTD MOJKIIOUEHHUS K PACXOJA0OMEPY, MEPEKITIOYCHUS PEKUMOB HIIA 3aMEHY JJIEK-
TPOPAAUO’IIEMEHTOB MPHU BKIIOYCHHOM TUTAHHH;

- nemoHTaxx TOP Ex u3 TpyOonpoBosa /10 OJIHOTO CHATHS 1aBJIEHUS HA y4acTKe Tpyoonpo-
BOJIa, TJIe IPOU3BOATCS pabOTHI;

- UCTIOJIb30BaTh JIEKTPONPUOOPHI U AIEKTPOUHCTPYMEHTHI 0€3 MOAKIIOUEHHUS UX KOPITYCOB
K MarucTpaliy 3alUTHOTO 3a3eMJICHUS, a TAKXKE UCII0JIb30BaTh NIEPEYUCIICHHBIE YCTPOICTBA B He-
HCIIPAaBHOM COCTOSIHHH.

2.5.2 BBOJ B 3KCIUTyaTaIlMIO PacxoJoMepa MPOU3BOIUTCS B COOTBETCTBHH C YKa3aHMSIMH,
U3JI0KEHHBIMHU B pazfeine 6 unctpykuuu no Mmontaxy [IIKCJ[.407212.002-60 M.
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3 TEXHUYECKOE OBCJIYKMUBAHUE

3.1 IIpoBepka TEXHUYECKOTO COCTOSHUS

3.1.1 BBeneHHbIN B AKCIUTyaTaIMIO PACXOJ0OMEP PEKOMEHAYETCS MOABEpraTh Mepuoinye-
CKOMY OCMOTPY C LEJIbI0 KOHTPOJIS:

- pabotocrnocobnoctu TOP EX;

- COOITIO/ICHUS YCIIOBHIA IKCILTyaTalluu;

- HaJIM4Us HaNpsDKEHUS TUTaHUS,

- OTCYTCTBUS BHEILIHUX MOBPEK/ICHUN COCTABHBIX YaCTEH pacxoaoMepa;

- HaJIe)KHOCTH JIEKTPUUECKUX U MEXaHUYECKUX COCTUHEHUI.

[lepnoanuHOCTH OCMOTpA 3aBUCUT OT YCJIOBHUM 3KCIUTyaTallid, HO HE JIOJKHA OBITh pexke
OJIHOTO pasa B JIBE HeJIEH.

3.1.2 HecobGumtoneHue yclioBUid SKCILTyaTalluu pPacXoAoMepa B COOTBETCTBUU C YKa3aHUSMU
tabn. 1, m.n.1.2.2 u 2.1 Hactosmero PO, MOXXeT MPUBECTH K €r0 OTKA3y WM MPEBBIIIECHUIO TOITY-
CTUMOTO YPOBHS IOTPEIIHOCTH U3MEPEHUH.

Bremnne noBpexieHus pacxoaoMepa Takke MOTYT BbI3BAaTh €r0 OTKa3, JM00 yBEITUUCHUE
MOTPENIHOCTH u3MepeHus. [Ipy mosiBlIeHnr BHEITHUX MOBPEXACHUN U3IeUs WU Kabenel nmuTa-
HUS, CBSI3U HEOOXOIUMO OOPATUTHCS B CEPBUCHBIN LIEHTP WJIM PETHOHAIIBHOE MPEICTABUTEIHCTBO
JUTSL OIIPEICIICHNS BOBMOXKHOCTH €T0 JalbHEHIIEeH SKCITyaTaluu.

3.1.3 B mpomuecce 3KCIUTyaTalluy pacxojoMepa He peXe OJHOTO pas3a B IoJi He00X0IUMO
OPOBOJIUTH NMPO(UIAKTUYECKHH OCMOTp BHyTpeHHero kanaia IIIIP na Hanuuue 3arps3HeHuit
U/WIIN OTJIOKEHUH. JlomycKaeTcs Hallm4ne JISTKOTO HaJleTa, KOTOPBIN JI0JKEH CHUMATBCS € TIOMO-
LB YACTOM MATKOM BETOILIN, CMOYEHHOH B BOJIE.

[Tpu Hanm4uK 3arps3HEHUN W/ OTIOKEHUN APYroro BUAA, TM00 UX CYIIECTBEHHOU TOJI-
IIMHBI, HEOOXOMMO MPOU3BecTH ouuCcTKY noepxHoctu IIIIP cpa3y ke mocne u3BnedeHus pac-
X0JloMepa M3 TPYOOIpOBOAA C MOMOUIbIO BOJbl, YACTOW BETOLIM M HEAOPa3HBHBIX MOIOLIMX
CPEJICTB.

BHeouepennas moBepka pacxogoMepa IIPOU3BOIUTCS MOCIE COOTBETCTBYIOLIETO 3aKIIIOYE-
HUS HAJI30pHBIX OPraHOB O HEY/I0BJIETBOPUTENHHON paboTe npubopa.

3.1.4 IIpu otmpaBke pacxoJoMepa Ha MOBEPKY WIM B PEMOHT HEOOXOAUMO HOCJE AEMOH-
Taka OYUCTUTh BHyTpeHHMH kaHai 1P ot oTnoxenuii, 00pa3oBaBLIMXCS B MpoIecce IKCILTya-
Talluy, a TAaKXKe OT OCTAaTKOB padbodeil xuakocTu. OCTaTKM arpecCUBHOM KMIKOCTH 10JIKHbI
OBITH HEHTPAJIM30BaAHBI.

[Ipu MOHTaXe U IEMOHTa)Ke pacxoioMepa He0OX0IMMO PYKOBOJCTBOBATHCSI MHCTPYKIIUEH
10 MOHTa)XXy pacxoJoMepa.

OTtnpaBka pacxojomMepa Jjsl IPOBEACHUSI TIOBEPKH, JINOO PEMOHTA J0JKHA TPOU3BOIUTHCS
C MacropToM pacxojgomepa. B conpoBoauTENbHBIX JOKYMEHTaX HEOOXOIMMO yKa3bIBaTh MOYTO-
BbI€ PEKBU3UTHI, TeNe(OH U (pakc OTHpaBUTENS, a TAKXKe COco0 U aipec 00paTHOM TOCTaBKU.

3.2 IloBepka

Pacxonomep-cuerunk snekrpoMarHuTHbIN «B3JIET TOP» B3pbIBO3aIIMILIEHHOTO UCTIOTHE-
HUS TPOXOJUT MEPBUYHYIO MTOBEPKY MPH BBIITYCKE U3 MPOU3BOJCTBA U TIOCJIE PEMOHTA, IEPUOAU-
YECKHUE — B IIPOLIECCE IKCIUTYaTALUU.

MexnoBepouHblid UHTEPBAI — 4 TOA.

[ToBepka pacxomoMepa MPOU3BOAUTCA B COOTBETCTBUM C pa3fenoM «MeToIHKa TOBEPKU»
PYKOBOJICTBA MO 3KCIUTyaTalldd Ha pacxogoMep-cueTurk sjiekTpomarHuTHbld «B3JIET TOP
IIKC.407212.002 PO.

Jlucm

LWKCA.407212.002-60 P3

Nam.

Jlucm| Ne Gokym. [Moon. Hama

Dopmam A4




Moanuckb n aaTa

B3am. uHB. Ne | UHB. Ne ay6n.

Moanuck n paTta

UHuB. Ne noan.

4 VIIPABJIEHUE PACXO/OMEPOM

VYnpasienue padotoit TOP EX B pa3nuuHbIX pekUMax MOXET OCYLIECTBISATHCS C KJIaBUa-
TYpBI IPY OMOILM CUCTEMBI MEHIO ¥ OKOH MHJIMKAI[MKM Pa3HOI'O YPOBHs, OTOOpaXKaeMbIX Ha JIUC-
iee (MpH HAJTMYUH KJIABUATYPbI U JUCILIEs ), TUOO ¢ TOMOIIBIO IIEPCOHAIBHOTO KOMIIBIOTEPA 110
nocyenoBareabHoMy nHTepdeiicy RS-485.

4.1 KnaBuarypa

4.1.1 KnaBuaTypa COCTOUT U3 YETHIPEX ONTHUYECKUX KHOIOK, Ha3HAYCHHE M 0003HAuUCHHE
KOTOPBIX MpUBeACHbI B Ta0.9. [{1st «Ha)xaTHs» KHOMKHU K Hel He00X0IMMO TIOTHECTH NaJell pyKU
(;tm60 xakoi-mbo mpeamet). CpabaThiBaHUE KHOIKU COMIPOBOXKIAETCS CBEUSHUEM CBETOMOIA B
0JIe KHOTIKHU.

Ta6muna 9

I'paduaeckoe

Ha3nauenue kHOIKH
00o3HayeHne

1. Ilpu BBIOOpPE MyHKTa MEHIO, TapaMeTpa — MepeMELICHHUE 110 CITUCKY BBEPX.

m 2. Ilpu ycraHOBKE vCI/IMBOJ'ILHOf/i BEIIMYNHBI — IEPEMEILEHHE TT0 CITHCKY BO3MOXKHBIX CHM-
BOJIBHBIX 3HAaYEHHH BBEPX.

3. Ilpu ycTaHOBKE 3HAUEHHs] YHCIIOBOM BEJIMYMHBI — YBEJTMUEHUE 3HAYCHUS pa3psa.

1. Ilpu BBIOOpPE MyHKTA MEHIO, TTApamMeTpa — MepeMELICHUE 10 CITUCKY BHH3.

m 2. Ilpu ycraHOBKE vCI/IMBOJ'ILHOf/i BEIIMYNHBI — IEPEMEILEHHE TT0 CITHCKY BO3MOXKHBIX CHM-
BOJIBHBIX 3HAYEHUH BHU3.

3. Ilpu ycTaHOBKE 3HAUEHHs] YHCIIOBOM BEJIMYMHBI — YMEHBIIIEHHE 3HAYSHUs pa3psa.

1. [lepexon B BBIOPaHHOE MEHIO/OKHO HUYKHETO YPOBHSI.

2. Ilpu ycTaHOBKE YHCIIOBBIX BETHUUH — IEPEMEIEHIE Kypcopa Ha pa3ps ducia
BITPARO.

3. BemmosHeHue onepariyu, BBOJ yCTaHOBICHHOTO 3HAYCHHMS MapaMeTpa (pu HaXoxK/Ie-
HUM Kypcopa MoJT KpalHUM MPaBBIM Pa3psiIOM YHCIIA).

1. Berxoa B MeHIO/OKHO OoJiee BRICOKOTO YPOBHSL.

2. Ilpu ycTaHOBKE YHCIIOBBIX BEJTHMYUH — IIEpeMelleHIe Kypcopa Ha pa3ps Yrcia BIEBO.
3. OTKa3 OT BBLIMTOJHEHUS Oorepamnuun, OTKa3 OT BBOJIa UISMCHCHHOI'O 3HAUCHU ITapaMeTpa
Y BBIXOJI B MEHIO/OKHO 00J1ee BEICOKOTO YPOBHSI (TIpH HAX0XKICHUH Kypcopa Mepes Jyuc-
JIOM).

KnaBuarypa obecrieunBaer BO3MOXKHOCTD:

- IepeMelleHUs] 0 MHOTOYPOBHEBOW CUCTEME MEHIO M OKOH;

- ONEpaTUBHOIO yrnpaBieHUs nHANKauuen Ha qucruee KKU;

- BBOJIa YCTaHOBOYHOW MH(OpMaLINK;

- MPOCMOTPA APXHUBOB U JKYPHAJIOB.

Jlnst BeIOOpa OMHOTO M3 MYHKTOB MEHIO (TapaMeTpa) MPOU3BOIUTCS MPOKPYTKA CIIHCKA

AN .
BBEPX WJIM BHU3 C TIOMOIIHIO KHOIIOK ,. JIns akTHBU3AIMU ITYHKTA MEHIO WIIN TIepexoa
K MEHIO (OKHY) HUXKHETO YPOBHSI HEOOXOJMMO TpeOyeMblil MyHKT MEHIO (TapaMeTp) yCTaHOBUTh

B OJIHOH CTPOKE C KypcopoMm = (») U «HaXaTh» KHOMKY .

®
Bo3Bpar B 0kHO (MEHIO) BEpXHETO YPOBHS OCYIIECTBISETCS MO HAXKATHIO KHOIIKH .
Brixona U3 akTHBHOTO COCTOSTHUS 0€3 M3MEHEHHUS 3HAYCHHS TTapaMeTpa OCYIIEeCTBIISCTCS 110

HaXaTU KHOIIKHN , BBIXO/] U3 aKTUBHOI'O COCTOAHUS C BBOAOM HOBOI'O YCTAHOBJICHHOI'O 3HA-

YEHUS [apaMeTpa — MO HAXKaTHIO0 KHOIIKH . B o0oux cinyyasix KHOIIKa HA)KUMAETCsI HECKOJIBKO
pas, 1oka He Oy/IeT BBIITOJHEH BBIXO/I.

[Ipumeuanue - [locne «HaxkaTtus» Ha KHONKY HEOOXOJIMMO OTHECTH MaJell OT KJIaBUATyphI
Ha HECKOJIbKO CAHTUMETPOB.
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4.1.2 JIns 3amuThl OT CIIy9aifHOTO cpabaThIBaHMsI KHOMKUA B PACXOJ0MEpPE MPEAyCMOTpPEHA
(GYHKIIHSI aBTOMATHYECKON OJIOKUPOBKH KJIaBUATYPHI, €CIIH TTOJIb30BATENh HE paboTa ¢ He Oosee
IBYX MUHYT. 115t BKIFOUeHUs QYHKIMU OIOKUPOBKH HEOOX0AUMO B CTpoke MeHio HacTpouka /

y 7

HacTponka nHauMkaumm sriopars nydkt ABT. 6JIOKMPOBKA, NpH MOMOIIM KHOIOK ,
N

BbI6paTB B IMOABUBHINUXCS TPEYTOJIbHBIX CKOOKax ‘ ’ 3Ha4YCHUC BKJ1 U HaXXaThb KHONKY

. [Tocne BritoueHHs (PyHKIMM aBTOOJIOKUPOBKU Ha AMCIUIEE OTOOpa)KaeTcs JBYXCTPOUHOE
OKHO YKPYITHEHHOW MHIMKAIMU U3MEPSAEMOI0o IapaMeTpa, pacxoloMep IEPECTaeT pearupoBarb

Ha Ha)XaTHsl KHOIOK, a B TPAaBOM BEPXHEM YTJIy AUCILIES MOSBISETCS MHEMOHHUYECKUNA CUMBOJI a
— «3aMOK».

Jlis cHATHSI aBTOMATUYECKOW OJIOKMPOBKH KJIAaBUATYphl HEOOXOAMMO IOCIIEI0BATEIBHO
Ha)KaThb KHOIIKM KJIABUATYpPhI B IOPAJKE, YKa3aHHOM Ha puc.d. biokupoBka cHUMaeTcs uepes 2
CEK. MOCJIe MPOBEACHHBIX MAaHUMNYJISAIUH ¢ Ki1aBuaTypoil. [I[puzHakoM pa30a0KupoOBaHUS SBISIETCS

MMPCKpaliCHUC HHAUKAIUN CI/IMBO.]Iaﬁ .

2 3 1

FOLOHO*

4

Puc.5 - TlocnenoBareibHOCTh HAXKATUS KHOTIOK KJIABUATYPBI JJIs CHATHSI aBTOOJIOKHPOBKH.

OtkioueHre QyHKIMUA OJIOKMPOBKH KJIABHATYPHI Mpou3BoauTcs B MeHio HacTpowuka /
Hactponka nHamukauum nocie HasHaueHuss ABT. BNokupoBka — BbIkN. [Ipu BhImycke U3
HPOU3BO/ICTBA AaHHAs (PYHKI[HSI OTKIIOYCHA.

4.2 CucremMa MHINKAIINH

4.2.1 ]JInst ynpaBieHuUsI pacXxoJ0MepoM C KJIaBHATypbl bD MCTONb3yeTcsi MHOTOYpOBHEBAsI
cucTeMa MeHo (nprinoxeHue '), CocTosiIas U3 0CHOBHOTO MEHIO, IIOIMEHIO H OKOH, COAEPIKAIINX
CIIUCKHU KOMaH/[ U napameTpoB. OCHOBHOE MEHIO UMEET HeM3MEHHBbIH cocTaB. CocTaB U CTPYKTypa
MOJMEHIO U OKOH OIPEEINAIOTCS PeKUMOM pabOThl pacxooMepa.

4.2.2 OKHO MHIUKAIHA MeHIO (prc.6) COepKHUT:
- HAUMEHOBaHME MEHIO (OKHa), pacroJararoleecs: HeMoABUKHO B IEPBOI CTPOKE;
- HAMMEHOBAaHMs MYHKTOB MEHIO (IIapaMeTpoB), KOTOpPbIE MOTYT CMEILIAThCS BBEPX WM
BHU3;
- Kypcop nepej OAHUM U3 IIYHKTOB MEHIO (I1apaMeTpOB).
HanmeHoBaHve MeHio

OCHOBHOE MEHIO

Kypcop g U3mepeHus
~=» HacTpoiku
(o) npuﬁo;{

HanmeHoBaHue nyHKTa MEH0
Puc.6 - Buj ocHOBHOT'O MEHIO pacxoiomepa.
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OnHOBPEMEHHO Ha AMCIUIEE MOXKET MHAULUPOBAThCA HEe Oojee 3-X CTPOK IMYHKTOB MEHIO
(mapameTpoB) U3 CIIHCKa.

4.2.3 Tekyiiye 3HAYCHHS HM3MEPSIEMbIX MMapaMETPOB OTOOPAXKAIOTCS B OKHE HMHIAMKAI[HUH
merHio U3amepeHus (cm. puc.I'.1 npuioxenus I'). Kpome Toro, B pacxogomepe mpeaycMoTpeHa
BO3MOXXHOCTh WHIMKAIIMHM 3HAYCHHUI H3MEPSIEMBIX MapaMeTpoB MIpudToM OOJBIIEro pazMepa

(puc.7).

Tekylwjee 3Ha4YeHne napameTpa Tekyllee 3Ha4yeHmne pacxoga
! 7

10.438 n/mun

65288.23 n 10.43811/MMH

e

TekyLjee 3Ha4YeHWe napameTpa
(HasHa4yeHHasa WHAUKaLUMA 2-0M CTPOKK)

a) IByXCTPOYHOE OKHO 0) OJHOCTPOYHOE OKHO
Puc.7 - Bua okHa yKpYITHEHHON MHIMKAIIMK U3MEPSEMOr0 TlapamMeTpa.

JIByXCTpOYHOE OKHO YKPYIIHEHHOM WHJIMKAIMU H3MEPSIEMOro MapaMmeTpa OTKPBIBACTCS
a100 1O KOMaHJe ¢ KJIAaBUATYpHl MOCIIe aKTUBH3aUuU cTpoku MeHio M3MepeHus c o6o3nave-
HUEM COOTBETCTBYIOIIETO MapaMeTpa, MO0 aBTOMATHUECKH, €CIH IOJIb30BaTellb HE paboTall ¢
KJIaBHaTypoil mpubopa 6osee ABYX MUHYT.

BHUMAHMUE! ABToOMaTH4YeCKHUH Nepexo] B ABYXCTPOYHOEe OKHO YKPYITHEHHOM HH/I-
KAallu¥ U3MepeHui 0CylIecTBIAETCH U3 JTI00ro MyHKTa MeHI0 mpudopa.

[Ipy OTKpBITHN JBYXCTPOYHOI'O OKHA YKPYIIHEHHOW MHIMKALMU 110 KOMAHJIE C KJIABUATYPbI
B I1IEPBO CTPOKE YBEIMUYECHHOM LIPU(TOM MHIULMPYETCs TEKyIee 3HaUeHNEe U3MEPSeMOro napa-
MeTpa, aKTUBU3UPOBAHHOTO B MeHIO U3MepeHus.

[Ipy aBTOMaTM4ECKOM OTKPBITUM OKHA YKPYITHEHHON WHJIMKAIMU B IIEPBOM CTPOKE WHIM-
LUpYyeTCs TeKyIlee 3HAUCHUE U3MEPSEMOT0 ITapaMeTpa, Ha3HAYEHHOTO 110JIb30BATEIIEM.

Bo BTOpOI1 cTpoKe B 000uX Cilydasx MHIAULMPYETCS TEKyIee 3HaYeHHe APYroro u3Mepse-
MOTO ITapamMeTpa, Ha3HAYEHHOTO M10JIb30BATEIIEM.

Z

OAHOCTPOYHOE OKHO YKPYNHEHHON MHIMKALMKA OTKPBIBAETCS MO HAXKATHIO KHOIKU

IIPU UHJIUKALUU JIBYXCTPOYHOI'O OKHA U BCEIr/A COAEPKUT TEKYIlee U3MEPEHHOE 3HAUYEHHE pac-
xoma. Bo3Bpar Kk IBYXCTPOYHOMY OKHY YKPYINHEHHOM HMHJMKAIUMU MPOUCXOAUT IO HAXKATHIO

i
KHOTIKH , MO0 aBTOMATHYECKH, €CITM TI0JIb30BaTENh HE paboTal ¢ KJlaBUaTypoil nmpudopa 60-
Jee TByX MUHYT.

4.2.4 ]1nst BBOJIAa 3HAYEHUH OOJTBITMHCTBA YCTAHOBOYHBIX MTApaMETPOB HEOOXOUMO HCIIOITh-
30BaTh CHELHMAIBHOE OKHO, KOTOPOE PacKpbIBAETCs MOCJE aKTUBU3ALMKM CTPOKU MEHIO ¢ HaUMe-
HOBAHHMEM COOTBETCTBYIOMIETO mapamerpa (puc.8). OKHO COACPKHUT:

- B IEPBOIl CTpOKE — HAMMEHOBAaHKE MTapaMeTpa U 0003HAYCHHUE EAUHULIBI U3MEPEHMUS;

- BO BTOpO# CTpoKe — 0003HaueHHEe MapaMeTpa, ero TeKyliee 3HaueH1ue 1 0003HauYeHue eu-
HUIIBl U3MEPEHHUS;

- B TPEThEIl CTPOKE — peIaKTUPyEeMOe 3HaUeHHE MapamMeTpa U Kypcop Mo OJHUM U3 pazpsi-
JIOB YHMCJIOBOTO 3HAYEHMS (€CTIM peIaKTUPOBAHHUE PA3PEIICHO).
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HanmeHoBaHue napameTpa

X

O6o03Ha4eHne <
napameTpa ~_| AIMTENLHOCTLUMN., MC
~ Tumn= 5 mc
| 0005
/ =
PenakTvpyemoe 3HaueHne Tekyluee 3HaueHue
napameTpa Kypcop napameTpa

Puc.8 - Bug okHa MHIMKAIIMU YCTAHOBOYHOTO TTapaMeTpa

4.2.5 Kypcop yka3bIBaeT Ha BHIOpAaHHBIN MyHKT MEHIO, HANMEHOBAHHE ITapaMeTpa J1uoo pas-
ps pepakTupyemoro uucia. Mecro pacnosoxeHust ¥ opMa Kypcopa 3aBHCAT OT BuAa UHQOP-
MalHM, 0TOOpakaeMOi B OKHE WHAMKALIMU, U COCTOSIHUS YCTaHOBIIEHHOTO PSIOM C KypCOpOM
MyHKTa MEHIO (IapamMeTpa).

[Tpu MHAMKAUY MEHIO KypCOp YCTaHABIMBAETCS:

- HaIpOTUB NE€PBON HHAMLIUPYEMOH CTPOKH MEHIO (IIapamMeTpa) — IpH MEPEX0ie B OCHOBHOE
MEHIO WJIM MEHIO (OKHO) HIDKHETO YPOBHS, a TaK)Ke MPH MPOKPYTKE CIIUCKA U TOCTHYKCHHUH TIEep-
BOT'0 ITyHKTa MEHIO (I1apaMeTpa) U3 CIHCKa;

- HAaIIPOTHUB BTOPOW MHANIIUPYEMOU CTPOKM MEHIO (TIapamMeTpa) — Mocje Havyaja MPOKPYTKU
CIMCKa ITYHKTOB MEHIO (IIapaMeTpoB);

- HAIPOTHUB TPEThEH MHIUIIUPYEMOI CTPOKH MEHIO (ITapamMeTpa) — MpH IPOKPYTKE CITUCKA U
JOCTH>KEHUH MTOCIIEIHEr0 IYHKTa MEHIO (I1apaMeTpa) U3 CIIUCKa.

Kypcop MoxeT umers BUL:

> , €CJI BO3MOXEH MEPeX0 ] K MEHIO / OKHY HUYKHETO YPOBHS;

> , €CJT BO3MOYKHA MO (UKALIUS TapaMeTpa;

-, eciu HeBO3MOXKHEI HUKaKKeE JAeHCTBYSA, TH60 BO3MOYXKEH MePexol TONBKO K YKPyIHEH-
HOW MHIUKALINH,

- mmm , €CITM BO3MOKHA MOJHU(DHUKAIIVS 3HAUCHUS pa3psijia YKCIia, O] KOTOPBIM PACIIOIOKCH
Kypcop.

4.3 BBoJ 3Hau€HMH yCTaHOBOYHBIX ITapaMETPOB

4.3.1 BBOJ YHUCJIOBBIX 3HAYECHUN.
[Ipu3HaKoM BO3MOKHOCTH pEJaKTUPOBAHUS 3HAUYEHUS YCTAHOBOYHOTO MTapaMeTpa SBIISETCA
HaJMYHE Kypcopa B BUJIC wmm , PACIIOJIATAIONIIETOCS MOJI OJHUM U3 pa3psaaoB uucia. 3menenue

AN W’
SHAYCHHS BBIMTOJIHACTCA IMTYTEM MMOPA3PATHOI0 NSMCHCHUA YKUCJIa C ITIOMOIIIBIO KHOITOK ,.

i
OpHOKpaTHOE Ha)KaTUE KHOIIKU () MIPUBOJIUT K YBETMUYEHUIO (YMEHBIIEHUIO) YHUC-
JIOBOT'O 3HAYEHUs, OTMEUEHHOI0 KypCOpOM pa3psjia Ha oHy enuHuny. [lepeBoa kypcopa k npy-

3,
TOMY pa3psAaay NpoOu3BOAUTCH IIPU IMMOMOIIU KHOITOK , .

BBoa YCTAHOBJICHHOI'O YU CJIOBOI'O 3HAYCHUA ITapaMeTpa IMMPOU3BOAUTCA HAKATUCM KHOIIKH

Moanuck n paTta

UHuB. Ne noan.

| "-@| .
O (KprOp AOJIKCH HAXOAUTHCA IO KPAauHUM ITPaBbIM pa3p;1;[0M), OTKa3 OT BBOJA4 — HAXKAaTUEM

S
KHOIIKHX (KprOp AOJDKCH HaXOJUTHCH NICPEH YN CIOBBIM 3Ha‘IeHI/IeM).

4.3.2 BBoJ1 3HAUEHUI1, BEIOMPAEMBIX U3 CITUCKA.

[Tpu3HAaKOM aKTHBH3ALMYU CITUCKA 3HAYCHUH YCTAHOBOYHOT'O ITapaMeTpa sBJIseTcs mpeodpa-
30BaHHE Kypcopa B TPEyroJibHbIE cxo6xn 4 ’, BHYTPH KOTOPBIX pacrioyiaraercsi 3Ha4eHue mna-
pamerpa.
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[TepeGop 3HAUCHMIT OCYIIECTBIIACTCS HAXKATHEM KHOTIKH l@ 15810 @ BBox BeIOpanHOTO

S3HAYCHUS MIPOU3BOIUTCA HAXKATUEM KHOIIKH , OTKa3 OT BBOJa — HA’)KaTHUEM KHOIIKH .

4.4 Boa napouis

4.4.1 B pexxume CEPBUC 111 monydeHust 1ocTyna K peJakKTHPOBAHUIO YCTAHOBOYHBIX I1a-
paMeTpoB HEOOXOJUMO BBECTU MAPOJIb — TPEX3HAYHOE YHUCIIO, KOTOPOE MOXKET UMETh 3HaueHHE
ot 001 1o 999. Ilpu BeIyCKe U3 MPOU3BOJICTBA B PACX0IOMEPE YCTAHOBJICH Mapoib 123.

4.4.2 Beoa mapois npousBoautcs B MeHio Hactponkn / BBog napons (cm. puc.I'.2 npu-
noxenus ). [Ipu Bxoje B MeHIO mepBast ctpoka uMeeT Bua: BBoa napons = 0. [Tocie aktuBu-
3alMu TaHHOM CTpOKU MeHro BMecTo uncia O mosmisercs uucio 000 u Kypcop BHIIA wmm 1101
CTapmuM (KpailHUM JIEBBIM) pa3psiioM 4ucia. [1opsiiok uCroib30BaHus KHOIIOK IPH BBOJIE Ta-
POJIsl — KaK TP BBOJIC YUCIOBBIX 3HaYeHUH (cM. 1m.4.3.1).

4.4.3 Eciu BBeZicH BEpHBIN apoJib, TO pacKpbiBacTcs okHO MeHi0 HacTpowuka. Eciu BBe-
JICH HEBEPHBII 1apoJib, TO MEpBasi CTpOKa MEHIO CHOBa nprodperaet Bua BBoa napons = 0.

Bo3mosken nepexon B meHio HacTtpouka 6e3 mapons (Hactpouku / BeBoa napons /
Bxoa 6e3 naponst), o1HaKo Ipy 5TOM PeIaKTHPOBAHHE 3HAYCHHI YCTAHOBOYHBIX MMapaMEeTPOB
HEAOCTYIIHO.

4.4.4 Tlonp3oBaTellb MOKET 3a71aTh HOBOE 3Ha4YCHUE maposis B meHio HacTpowuku / Beoa
napons / Hactpouka / Maponb (cm. puc.I'.2 npunoxenus I'). OTKIIOYNATH QYHKIIUIO 3aUThI
1apoJieM BO3MOXHO TOJIbKO U3 mporpammel «Mouutop B3JIET TOP».

4.4.5 B pexxume HACTPOMKA nepexon B Mernto HacTpoika npoucxoaur Ge3 BBoja mna-
pOJIsi, IPU ATOM JOIMYCKAETCS MPOCMOTP U PEIaKTUPOBAHKE 3HAUEHUH BCEX YCTAaHOBOUHBIX Mapa-
METpOB.

4.5 I'opsiuast KHOIIKA J03aTopa

B pexxuMe yKpyImTHEHHON WHIUKAIMK U3MEPEHUN KHOTIKA ABISIETCS «ropsiueii». [Ipu
€e HaKaTUU MPOUCXOIUT BHI30B MeHI0 [lo3aTop.
Camo MeHI0 HaxoauTcs B moanyHkte MeHio U3mepeHus / losmpoBaHume.
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5 HACTPOIKA IIEPEJ]I PABOTOH

5.1 YcTaHoBKa OTCEYEK MO M3MEPEHHUIO pacxoia

5.1.1 B pacxogomepe UMEETCsl BO3MOKHOCTh YCTAHOBKHM OTCEUEK M0 M3MEPEHUIO Pacxoja:
orceuku 1o Hapactauuio (Mo Hap) u orceuku o yosBanuio (Mo yobIB).

OTceuku O HApaCTaHUIO U MO YOBIBAHUIO — 3TO MOPOTOBbIE 3HAYCHHSI PAcX0/ia, HUKE KO-
TOPBIX (TIPY U3MEHEHHUH Pacxo/ia B OOJIBIIYIO U MEHBIIYIO0 CTOPOHY COOTBETCTBEHHO) PacxooMep
MPEeKpalaeT HaKoIIeHne o0bemMa (Macchl), BbIJauy UMITYJIbCOB Ha YHUBEPCAJIbHBIX BBIXOJIAX, a
3HauEHUE TOKA Ha TOKOBOM BBIXO/I€ PABHO MUHUMAJIbHOMY 3a/laHHOMY 3HaueHuto (0 wim 4 MA).
[Tpu 5TOM MHAMLIUPYETCS HYJIEBOE 3HAUEHUE pacxofa, OIUOKU He PUKcupyroTcs. /luanazoH Bo3-
MO>KHBIX 3HAYCHHI ycTaHOBKH oTcedeK — OT 0 10 25,5 % 0T Quanc. B pacxomomepe 1ist peBepcrB-
HOTO TOTOKA OTCEYKH CpadaThiBalOT KAaK NpPU MOJIOKUTEIBHOM, TaK U MPH OTPULIATEIHHOM
HanpaBJIeHUH MOTOKAa. CUTHAJI HApaBJICHUS MOTOKA TaKKe U3MEHSETCS C YU€TOM yCTaHOBJICH-
HBIX OTCEYEK.

5.1.2 JIns u3MeHEeHHsI 3HAYCHHUI OTCEUYEK MO HAPACTAHWIO W MO yOBIBAHHIO HEOOXOIUMO
Boiitu B MeHto HacTponku / Hactp. nameputens / H-km nonb3oBartens / Orceyku / Mo
y6bIB (Mo Hap) u BeIIOIHKUTE onepanuu 1o 1m.4.3.1.

5.1.3 B mento HacTponkun nonb3oB / Pabounn ananasoH MoxHO 3a1aTh MHHHMAJIb-
HOe Qmuu 1 MakcuMalTbHOEe Qmake 3HAUYEHUS pabOYEro pacxoja B MPOIEHTaxX OT 3HaYeHUS Quané.
WK B a0COJIIOTHBIX CIMHUIIAX U3MEPEHUs: 00BEeMHOTO pacxoza. [Ipu BeIXoe U3MepsIeMoro pac-
X0J1a 32 HIDKHIOI HJIM BEPXHIOIO TPAaHUIIBI, BO BTOPOH CTPOKE OKHA YKPYIMHEHHOW WHIUKAINU
uaauupyrores omuoku HC #11, 12 wim HC # 11, 13 coorBercTBeHHo (cM. Tab:1.13), u3mepe-
HHUE pacxojia ¥ HAaKOTUIEHHE 00bema (MacChl) MPOJOJKAIOTCS, MPEKPAIIAETCS BblJa4a UMITYJIECOB
Ha YHHBEPCAJIbHBIX BBIXOJaX, & 3HAYCHHE TOKA Ha TOKOBOM BBIXOJIC YCTaHABJIMBACTCS PAaBHBIM
MUHUMAaJIbHOMY 3aJlaHHOMY 3HadeHUIo (0 uiu 4 MA).

©
=
E‘ 5.2 Hacrpoiixku O6bIcTposeiicTBUS
2 B pacxonomepe npenycMOTpeHa BO3MOXKHOCTb HAaCTPOEK ObICTPOAEHCTBHUS MO YCTaHOBKE
E pacxona B okHe MeHi0 H-kM nonb3oBaTtens/ H-ku. 6bicTpoaencTBus (cm. puc.I'.3 mpuio-
2 xenus I).
Hacrpoiika riyOuHBI OCHOBHOTO (GHIBTpa Mpou3BoauTcs B cpoke MmeHio K domn.pacx.

5 HpI/IMepHaVﬂ JUIMTENIBHOCTD MEPEXOJHOI0 MPOLEcca YCTAHOBKM pacxoa B 3aBUCUMOCTH OT yCTa-
> HOBJICHHOHM KOHCTaHTHI (puiIbTpa yka3aHa B Ta0:1.10.
2 Tabauna 10
o 3HavyeHne 10 9 8 7 6 5 4 3 2 1 0
= Bpewms, ¢ 16,2 | 81 | 402 | 2,01 1 0,5 0,24 | 0,42 | 0,05 | 0,02 0
3 Kpome storo, 11t moBBIIIEHUs] TOMEXOYCTOMYHNBOCTH U3MEPEHUH B MpUOOpe pearn3oBaHa
o BO3MO>KHOCTh BKJIFOUEHHUS OT 1-T0 J10 3-X JONOIHUTENBHBIX (QUIBTPOB C PA3INYHBIMU KOIPPHUITH-
= eHTaMu nojamieHus (cM. Tadin.11). Bxmouyenue naHHOW (QyHKIMM NPEyCMOTPEHO B CTPOKE
5 menio BbiGop mnbTpa.
o Tabmuma 11
« OubTp Kooppuument Bpewms ycranoBnenus, ¢
e HoJaBICHUSA TOMeX, 1b
;I 1 (3 amemeHTa 3aIEPIKKH ) 49 0,21
3 2 (5 27E€MEHTOB 3aJICPIKKH) 85 0,33
H 3 (6 BIEMEHTOB 3aJISPIKKH) 93 0,38
g Brurouenune onotHUTENTRHOTO (QHiTbTpa B okHe Jlonosn. hunbTp — Aa 106aBiseT Ko Bpe-

MEHH YCTaHOBJIEHUS pacxo/a eme npuMepHo 0,16 cekyna. Ero BkiiroueHne peKOMEHIYeTCs B CITy-
g yae O0JIbLION MOISIPU3AIMOHHON TTOMEXH.
§ [Ipumeuanue - Bce nanHble 0 BpeMeHHU YCTaHOBIIEHUS! GUIBTPOB JIaHbI [Tl CIIPABOK.
2
g Jluecm
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5.3 Hacrpoiika 3amonHeHus TpyoonpoBoaa

B pacxomomepe BO3MOXEH KOHTPOJIb 3aMOJHEHUS TPYOOIPOBOIA KHUIKOCTHIO TI0 KpPHTE-
pHSM «COTIPOTHBIICHHE BHE JMAIa30Ha» JIMOO «ITycTasi TpyOa» MOCPEICTBOM U3MEPEHHS COTIPO-
TUBJICHHS )KUIKOCTH U MOCIICIYIOIIEr0 CPABHEHHS H3MEPEHHOTO 3HAUYCHHS C 3aJaHHBIM (I TaJIOH-
HBIM) 3HaueHHeM R3, 3anucanHbIM B pacxogomep 1o pe3yiabTaTaM KaInOpOBKH Ha 3alI0JTHEHHOM
TpyOorpoBoje. PekoMeHayeTcsi BHINOJHATH KAJTHOPOBKY HEMOCPEICTBEHHO HAa 00beKTe C
y4eTOM peajbHbIX MapaMeTPOB KOHTPOJIMPYEMOIi KUTKOCTH.

JI7ist OLIEHKH CHUTHAJIA COMTPOTUBJICHUS 10 KPUTEPHUIO «COMPOTUBJICHUE BHE JMAIa30Hay 3a-
JIAr0TCSI:

- 3Hayenue nmapamerpa OTced. NMBA B % ot 3nauenust R3 (Menro HacTpounku / Hactp.
nameputens / Hactponku nonb3oB / HacTp. 3anosnH. TpyObl);

- Bpems peakuuu pacxogomepa Tp MBL npu u3menenuun curnana.

B citydae BbIXO/1a CONPOTHUBIICHUS 32 YCTAHOBIICHHBIC IPAHUIIBI IMAITA30HA TPUOOPOM BbI-
naetcst cooOIIeHre 0 HeTaTHO!M cuTyanud R BHe gnanas.

JI7s OLIGHKM CHUTHAJIa COMPOTHUBIICHHS 10 KPUTEPHIO «ITycTasi TpyOay 3a1at0TcCst:

- 3HaueHue napamerpa OTceyka MNTs % or 3Hauenus R3 (menio HacTpomnkm / Hactp.
nsmeputensa / Hactponku nonb3oB / HacTp. 3anonH. Tpyo6hl);

- BpeMsi peakiuu pacxojomepa rpu usmenenunu curuaia Tp MT;

- BHJI peakiiu pacxogomepa. B kauectBe peakiuu Ha cpadbateiBanre HC nycrtasa Tpyb6a
MOXeET OBbITh YCTAHOBJICHA «PACX0A HEe OOHYNATbL» Win «Pacxon OOHYNATbY (pacxomgomep
OyJieT MOKa3bIBaTh HYJIEBON PacXo).

B cityuae BBINOJIHEHHST KPUTEPHUS «ITyCTast TpyOa» MpuOOPOM BBIIACTCS COOTBETCTBYIOIICE
coobmienue lNMycTasn Tpy6a.

JIOTIOJIHUTENBHO YISl ATHX TAPAMETPOB MOXKHO HACTPOUTH KOHCTAHTY (QUIIbTpa 00pabOTKH
conpotusienus KpunbTpa R B nuanazone 3uavenuit ot 0 (Gusabtp oTriodeH) mo 10, Biusio-
IIYIO HA CKOPOCTh M TOYHOCTh H3MEPEHHUSL.

5.4 KoMnieHcanusi HU3K04aCTOTHOM IIOMEXH

[Ipu u3mMepeHun pacxona XMMUYECKH aKTUBHBIX KHJIKOCTEH CYLIECTBYET MOBBIILICHHAS Be-
POSTHOCTh NOJISIPU3ALIUH SJIEKTPOI0B. B 3TOM citydae pekoMeHayeTcs BKII0YaTh (GUIBTP KOMITEH-
caluy HU3KOYAaCTOTHOM MOMEXH YCTaHOBKOM KoMaH bl BKJ1 B okHe KoMneH. nomex mento H-
KM nonb3oBaTenA .

5.5 U3MepeHne Macchl 1 MacCOBOTO pacxoia

Jl1g mepexo/ia B pesKuM U3MEPEHHsI MacChl U MACCOBOT'O PAcXo0/ia )KHUIKOCTH HEOOXOAUMO B
menio HacTp. uamepurtensa / Hactponkm nonb3oB Boiitu B okHO BblYMCNeHue macchbl,
B CTpOKE P, KI/M® BBECTH YHCIIOBOE 3HAYCHHE IUIOTHOCTH U3MEPSIEMOM KUAKOCTH (II0 yMOIIYa-
uuto ycranoriieHo 3adenne 990,0), a B ctpoke PacyeT Macchbl ycTaHOBUTH KOMaH 1y BKJI.

Ilocie BKIIIOUEHUS I[ﬂHHOfI q)yHKHI/II/I B pacxoaoMEpC MHAUIHUPYIOTCA AOMNMOJTHUTCIIBHBIC
MeHto, koMau bl U mapamerpsl (IIpunoxenune I'). HapammuBanue Macchl KOHTPOJIUPYEMOM JKH/I-
KOCTHU HAYMHACTCSA C MOMCHTA BKIIFOUCHU S q)yHKHI/II/I BBIYHUCJICHUSA MACCBI C HYJICBOT'O 3HAYCHUS.

BHUMAHMUE! IlorpemHocTs onpeneeHusi MAacCOBOI0 pPacxoAa U Macchbl He HOPMH-
poBaHa.

5.6 YcTaHoBKa mapamMeTpoB WHAUKALIUU

HacTtpoiika oToOpaskeHus TEKYIMX 3HAYeHUI H3MEPSIEMbIX TapaMeTPOB B IEPBOM U BTOPOit
CTPOKE OKHAa YKPYINHEHHOW MHAMKAIMM IPU €r0 aBTOMAaTUYECKOM OTKPBITHUHM MPOU3BOJIUTCS B
mernio HacTponka / Hactponka nHagnkaumn. Bo3MoskHbie Ha3HAUYEHUS IS WHIUKAIMH TIEp-
BOI 1 BTOPOM CTPOKU NpUBEAEHHI B Ta0.12.
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Tabmuma 12

Homep |O603naueHne| HaznaueHms
CTPOKH| TIapameTpa | MHAMKAIUU

CopaepkaHue UHIUKALNU

- 3HAUYCHUEC HC MHAULUPYCTCA

1 Pacxopn HeT - HHAWIUPYETCs TeKyllee 3HaueHne 00beMHOI0 UIIM MacCOBOTO pac-
Qm, Q*
X071
HeT - 3HaUeHHNE HEe UHANUIUPYETCS
1 O6beM |M+,M-, XM, | - HAMIUPYETCS HAKOIUICHHOE 3HaueHHe o0beMa (Macchl) P MPSIMOM
/Imacca | \/+ V-, Y\V* | HanpaBlIeHUU TOTOKA, 0OPaTHOM HaNpPaBJIEHHHU, CyMMbl 00bEMOB
(Macc) ¢ y4eToM HaIlpaBIIEHHS IIOTOKA
> MycTtasn HeT - MHJMKAIUS B COOTBETCTBUY C HA3HAYCHUEM JIJIS 2-0W CTPOKHU
cTp. pa* - HHJMKAIUsS B CTPOKE OTCYTCTBYET (ITycTast CTPOKa)
> Pacxon HeT - 3HaYeHHNE HEe UHANUINPYETCS
Qm, Q* | - uHANIHpYETCS TeKylee 3HaYeHHe pacxoa
HeT - 3HaUEHHUE HE UHIUIIUPYETCS
> O6bemM |M+,M-, XM, | - HHAMIUPYETCS HAKOIUICHHOE 3HaUeHUEe 00beMa MPH MPSIMOM HarpaB-
/macca V+,V-, YV* | IcHUH OTOKa (0OPaTHOM HAIPABJIEHHH, CyMMBI 0OEMOB C y4ETOM
HaIpaBIIeHHs TOTOKA)
> Bpemsa HeT - 3HaYeHUE HE MHIUIHUPYETCS
Hapab. na* - HHIUIAPYETCS 3HAYeHNE BPEeMEeHN HapaOOTKH pacxooMepa
Mpou. HeT - 3HaUeHNE HE UHAUIUPYETCS
2 pacx aa* - HHIUIMPYETCS TeKyIee 3HaUCHUE pacxo/1a B POIICHTaX OT 3a/IaH-
HOTO MaKCHMAaJIbHOT'O 3HaYCHHS **
HeT - 3HaUeHNE HEe UHAUIUPYETCS
2 Owwnbka pa* - HHIUIAPYETCS COOOIIEHNE O HENCITPAaBHOCTH WIJIH HEIITATHOU CUTYya-
87071
R name- HeT - 3HaUEHHUE HE UHIUIIUPYETCS §
2 peHHoe pa* - HHOUIAPYETCS TeKylee 3HaUeHNUe COMPOTHBIICHUS KOHTPOIHPYEMOit
KHJIKOCTH
HeT - 3HaUEHHUE HE UHIUIIUPYETCS
Ha6p. . . .
2 no3a Ma, Vo - HHIUIMPYETCS TeKyIee 3HaUCHUE U3MEPEHHONW 00BEeMHOMN HITH Mac-

COBOH JI03BI

* - IIpHU YCTAHOBJICHUH HAa3HAYCHUSA AJId OJHOI'0 M3 MapaMETpPOB CTPOKHU, OCTAJIBHBIM I1apa-
MeTpaM ATON CTPOKU aBTOMATUUYECKU YCTAHABIMBACTCS Ha3HAUCHUE «KHET,

** - MakCUMaJIbHOE 3HaUeHUe pacxo/a, cooTBercTBytomiee 100%, ycTaHaBIMBaeTCs B MEHIO
HacTtpownka / Hactponka nngmkauum / Yctad. 100% pacx.

IIpu nepexonie K OKHY YKPYITHEHHOM MHIUKALMK 110 HAXATHUIO KHOIIKH u3 meHto U3-
MepeHUs, B IepBOI CTPOKE UHIULUPYETCS H3MEPEHHOE 3HAYEHUE ITapaMeTpa, AKTUBU3UPOBaH-
HOT'O B 3TOM MeHI0. Bo BTOpO#1 CTpOKe MHANIUPYETCS 3HAUCHHUE NTapaMeTpa, Ha3HAYEHHOIO 110JIb-

3oBaresieM. [Ipyu HaxkaTuu ele pas KHOIKU , Ha JIUCILIEH BBIBOJUTCS 3HAYECHHUE TEKYILETO
MU3MEPSIEMOT0 Pacxo/ia BO BECh dKPAaH.

IIpu aBTOMaTH4ECKOM OTKPBITUU JIBYXCTPOYHOI'O OKHA YKPYITHEHHOM MHIMUKAIUU B IIEPBOU
Y BTOPOM CTPOKE MHAULUPYIOTCS 3HAYECHUS U3MEPSEMBIX NTapaMEeTPOB, HA3HAUYEHHBIX IT0JIb30Ba-
TEJIEM.

5.7 YupaBieHue J03UpOBaHUEM

5.7.1 Hactpoiiku m03upoBaHUsI BHIIONHSIOTCS B okHe HacTp. usmeputensa /
Hactpounku nonb3oB / HacTponkn aosaTtopa nyreM BhIOOpa OJHOW U3 3apaHee BEJACHHBIX
B IMaMATh pacxojoMepa (10 Havasa mporecca 103upoBanus) pukcupoBanubix 103 O1... A8 mis
oovema 1 [19...]16 ast maccel, 3HaUeHHsT KOTOPBIX BBOAsTCs B pexkume CEPBUC B okne Cnn-
cok Ao3 (cm. puc.I".3 npunoxenus I).
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[Ipu3HakoM TOro, 4TO MpPOLECC AO3UPOBAHMS HE HAYAT, SABJISIETCSA HAANUCHh CTOM, MHIULIU-
pyemast B MmcHio U3amepeHuns / [losmpoBaHue / [lozaTtop. /liis BeiOOpa oaHOM U3 (PUKCHPO-
BaHHBIX J103 HEOOXOINMO aKTHBU3MPOBaTh MyHKT HOMEp [403bl 1 B MOSIBUBIINXCS TPEYTOIBLHBIX

CKOOKax ‘ ’ C IMOMOIIBIO KHOIIOK , BBI6paTB HY>XHBIM HOMEP J03bI, ITIOCJIEC 4Y€TO

Ha)XaThb KHOIIKY . IIpu stom B ctpoke V3aa. (M3apf.) HauHeT MHAMIIUPOBATHCS 3HAYCHHE
BBIOpAHHOM JIO3BI.
Jlnst 3ammycka mporeaypsl A03UPOBaHUS HE0OX0aUMO BeIOpaTh cTpoky [lo3aTop, mpu mo-

MOIIIM KHOIIKH . BBIOpATh B TPEYrOJBHBIX CKOOKaX 3HaueHHE CTAPT U HaKaTh KHOIIKY
[Tocne akTUBU3aLMK HAUMHAETCS IIPOLIECC TO3UPOBAHUS U HAANUCh CTAPT MEHsETCs Ha HAAMKCh
Habop Ao3bl. Kpome Toro, B crpoke VTeK. (MTeK.) orobpaxkaeTcs Tekyllee 3HaueHHe Habupa-
eMoro oobema, a B cTpoke TU3Mep. — BpeMst 1o3upoBanus. CTapT mpoliecca J03UPOBaHUS TAKKE
MO>KET IIPOU3BOJUTHCS 110 BXOY yIpaBieHUs (KHOIKE).

OcTtaHoB mporecca J03UPOBAaHUS BBHIOIHACTCS aBTOMAaTHYECKH MOcie Habopa 3a1aHHOTO
3HAYEHUS 03B

VYnpasieHne npoueccoM J03UPOBAHMS TAKKE MOXKET OCYIIECTBIATHCS 0 HHTEpQeEicy.

5.7.2 1o OKOHYaHHUIO TO3UPOBAHUS PACXOJIOMED BBIIAET B MOMEHT OKOHYaHMS I03UPOBAHUS
4yepe3 YHUBEPCAIbHBIM BBIXOJ CUTHAJI JJOTHYECKOIO MM UMITYJIbCHOTO BUJIA, TAPAMETPBI BBIXO/-
HOT'O CUTHAJIA OIIPENEIIAIOTCS PEXUMOM paboThl YHUBEPCAIBHOTO BBIXO/1A.

Jlo3upoBaHue HE BIMAET HA U3MEPEHUE TEKYIIMX 3HAYEHUM IapaMeTpOB.

5.7.3 B pacxomomepe mpeaycMoTpeHa QyHKIUST KATMOPOBKH JI03aTopa Ha PeabHOM 00b-
€KTe, IIPH ATOM OCYILECTBIISICTCSl TOYHAsI HACTPOMKA MEXaHU3Ma JI03UPOBAHHSI.

[epen 3amyckoM KaIMOPOBKU HEOOXOIUMO KaKHM-ITHOO CITIOCOOOM M3MEPUTh PEAIBHO T10-
Jydaemyto 103y (Harmpumep, Ipy MOMOIIY MEPHOTro 0aka, TaJIOHHOTO 103aTOpa Ha ITOM XKe TPY-
OompoBoAC U T.1.).

KanubpoBka no3atopa npousBoaurcs B MeHio HacTpouku aosatopa / KanubpoBka.
KannbpoBka npousBoautcs mo oobemy. [IpeasapurenbHo B cTpoke MeHio HacTponku posa-
Topa / HomMep A03bl BeiOHpaeTcs HY:KHBII HOMep 103b1. B Menio KannbpoBka gosatopa /

Habop A03bl npy noMoII# KHOITKA . BBIOPATh B TPEYTOJIbHBIX CKOOKaX 3HaueHue CTapT U

2
HaXXaTh KHOIIKY . [To okoH4aHuM HaOOpa 103bI B CTPOKE MeHIO VTEK. oToOpakaeTcst HaOpaH-
HOE 3Ha4YeHue o0beMa, paBHOE BEIOPAHHOM J103€. MI3MepeHHOe ATalOHHOE 3HAYCHHUE 1035l BBOIST

AN N
IIPU ITOMOIIY KHOTIOK ,, u B cTpoke MeHIo VdpakT. [Tocie BBOIa 3TaIOHHOTO 3Ha-

YEHUsI 103bl U HAXKaTHUsI KHOIKHU , pacxoJioMep B pexuMe jao3aTopa OyJIeT aBTOMaTHYeCKH
KOPPEKTUPOBaTh BpeMs JO3UPOBAHUs, TEM CaMbIM IIPUPABHUBAHUA 3HauU€HUE 1036l VTEK. K 3Ha-
YEHHIO ATAJIOHHOH 710361 VhaKT.

BHUMAHMUE! B ciydyae cMeHbl HOMepa BbIOMpaeMoii 103b1 HE00X0AMMa MOBTOPHAsA
KaJIMOpOBKa 103aTOpPa pacxojaomepa.

5.8 Hacrpoiika TokoBoro Bbixoaa ¢ uarepdericom HART

Hacrpoiika TokoBoro Bbixoja ¢ untepdeiicom HART npousBoautcs B MmeHio HacTpownka
/ Hactponka HART. B nyukte MmeHio POPM. TOKa ycTaHaBIMBAeTCsS KoMaH1a BKI. B ciyuae
OTCYTCTBUS B MEHIO JIAaHHOTO ITYHKTa, B TyHKTE MeHI0O AJpeC He00X0IMMO YCTAaHOBUTh 3HAYCHHUE
«O», mpu 3TOM Ha BbIXOJIe (hopMUpYyeTCcst TOKOBBIN curHan 4 — 20 MA. [lanee, B ciiydae UCIOB30-
Banusi HART-unTepdeiica, ycraHaBIMBaeTcsi CETEBOM apec pacxojoMepa, HWKHEE U BepXHee
3HaYeHUs TPAHUL U3MEPSEMOI0 pacxo/ia, 3HaYeHne PUKCUPOBAHHOTO TOKA M BPEMsI €r0 YCTaHOB-
nenus. Kpome 3toro, ¢ kiaBuarypsl pacxogomepa win B nporpamme «Monutop B3JIET TOP»
JIOCTYITHO BKJIIOYEHHE TECTOBOTO pekuMa uHTepdeiica. B TectoBoM pexxume 1 GOpMUPOBaAHUS
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TOKOBOT'O CUTHaJIa ¥ nepenayu no nporokoiny HART npumensiercs 3a1aHHOE TECTOBOE 3HAUEHHE
pacxoja.

5.9 Iops ok paboTh
CraHHBIN B 9KCIUTyaTallUIO pacXoJ0Mep paboTaeT HEMTPEPLIBHO B ABTOMATHIECKOM PEKHIME.
[Tocne BriTFOUEHHS pacxooMepa Ha IMCIUIee MHANIUPYeTCss nHGOopMaIHs o Ipudope U Bep-

CHH MpOrpaMMHOro obecrieueHus. [1o 3aBeplICHHUI0 CAMOKOHTPOJISI Ha JUCILIEE OTOOpaXKaeTcst
merro UBMEPEHUSA. Yepes 2 munyThI o€ mpekparieHust paboThl ¢ KJIaBHATYypOH Ha AHCILIES

MOSIBIISIETCSA OKHO YKPYITHEHHOW MHUKALUH.
WNudopmanus 06 n3mepseMbIx HapaMeTpax U COCTOSTHUM PacX010Mepa MOYKET CUUTBIBATHCS

C YHUBEPCAIIbHBIX BBIXOJOB, C TOKOBOTO BBIX0JIa U 10 TIOCTIeA0BaTeNbHOMY HHTEpdeiicy RS-485.
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6 BOBMOXHBIE HEMCITPABHOCTHU U METO/IbI UX YCTPAHEHUA

6.1 HeucripaBHoctu u HemratHbie cutyaruu (HC), muarHoctupyembie pacxoIoMepoM,
OTOOpaXXaroTCsi BO BTOPOM CTPOKE OKHA YKPYNHEHHOM WHAMKALUU B BHUJAE COOOIIEHUS (CM.
puc.9):

TekyLiee 3Ha4yeHne
n3mepsieMoro napameTpa

10.438 n/MmuH

HC#: 2,5 !
N\

CoobLeHne 0 HelTaTHbIX CUTYyaumnax

Puc.9 - Bun oxkna unaukanmu ¢ coobduiennem o HC

Wupukanus coobeHus 00 omuoKe MosiBiIseTCsl B MOMEHT €€ AMarHOCTUPOBAHUS BHE 3aBU-
CUMOCTH OT Ha3HA4YECHMS MHIAUKALIUA BTOPOU CTPOKH OKHA YKPYITHEHHOW MHIUKAIUU.

st onpenenenus Buja HeucrnpaBHocTy Win HC HE00X01MMO HaXKaTh KHOIIKY . B or-
KpbIBLIEMCsl OkHe (cM. puc.10) Oyner mnauuupoBarbes koa HeucnpaBHocTH uia HC u ee pac-
mmdpoka. Eciii BO3HHKaeT 0JHOBPEMEHHO HeCKOJIbKo HercnpaBHocTel wim HC, To B OkHE HH-
JTUKalMU paciu(poBKU OHU OTOOpaXKatoTCs B BUJIE CIIMCKA. [[71st mpocMoTpa criucka Heo0X0auMOo

S
HCII0JIB30BAaTh KHOIIKHU ,.

I OLLUBKA !!!
PacwudpoBka ownbok:
HC#2: 3awkan curHana
HC#5: Yctony. 3awkan

Puc.10 - Bun oxna nnaukanuu pacimugdposku HC

[TepeueHs HeMCIPABHOCTEH W HEMITATHBIX CHTYAIlMi, TUArHOCTUPYEMBIX PacX0JI0MEpOM,
npuBeseH B Tabmn.13.

6.2 B ciryqae Bo3HHKHOBeHUs HencnpaBHocTy win HC ciemyer mpoBepuTh:

- HAJIMYME U COOTBETCTBUE HOPMaM HANPSKEHUs TUTAHUS HA BXOJE PacX0oaoMepa;

- HAACKHOCTH IMOJACOCANHCHUA ueneﬁ IIUTaHUA,

- HaJIM4Ke KHUJIKOCTH U €€ ABM)KEHUS B TPYOOIIPOBO/IE;

- OTCYTCTBHUE CKOIUIEHHUS ra3a B MECTE€ YCTAHOBKH PacX0JI0Mepa;

- 3HAYCHUE TEMIIEPATYPBI OKPYKAOLIEN CPENBI B MECTE YCTAHOBKH PacXxoI0Mepa;

- KOPPEKTHOCTh 3HaueHMM Kj, oTceuek mo pacxoay U APYrMX yCTaHOBOYHBIX IMAPAMETPOB;
pu HEOOXOIMMOCTH U3MEHUTH UX 3HAUCHUSI.

HpI/I ITIOJIOKUTCIIBHBIX pe3ynLT aTax nepeqncneHHHx BBIIIIC HpOBepOK cnenyeT 06paTI/ITI)CH
B CEPBHUCHBIA IIEHTP (PErHOHAIBHOE NMPEACTABUTEIBCTBO) MM K WU3TOTOBUTENIO W3AENUS IS
ONpeAesIeHUs BO3MOKHOCTH €r0 JaIbHEHIIEH dKCITyaTaluu.
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Tabauua 13

Kon ommbkn, 0TOOpakeHre Ha JIHC-
iee

CopepxaHue COOBITUS

HC #1:Tok. BbIxoa

Omrbka TOKOBOTO BbBIXOJa

HC #2:3awkan curHana

YpoBeHb BXOJHOTO CUTHAJA BBIIIE JOMYCTUMOTO B HECKOJIBKHIX
LUKJIaX U3MEPEHUI

HC#3:Hekopp.KP1

HexkoppekTtHoe 3HaueHue K, mo Beixony 1

HC#4:Hekopp.KP2

HexkoppekTtHoe 3Hauenue K, no Beixoay 2

HC#5:YcTonu.3awkan

ypOBeHL BXOJHOI'0O CUIHajia BbIIIC JOITYCTUMOI'O B TCYCHUC
JJIUTCIIBHOIO BPEMCHU

HC #6:Q > QHanb

TCKYH_ICC S3HaYCHUC pacxoJa 0O0JIbIIIE MAKCHMAJIBHOTO

HC #7:0wmnbka npomepa

Her mpoMepa ONOPHOTO COMPOTUBJICHUA, allllapaTHAA HCUC-
MMPaBHOCTDH

HC #8:0wunbkKka uHny

Pabouwmii pesxxnm 6e3 HHUIMATA3AIIH

HC #9:MycTtan Tpyba

3HaueHHe CONPOTHBIICHUS BBIIIE 3aJaHHOTO (TIycTast TpyOa)

HC #10:R BHe ananas

3HayeHue COIIPOTHUBJICHUA BHE 3a/TaHHOT'O JJHaIlla3oHa

HC #11:Q BHe gnanas

3HayeHue pacxoaa BHC 3aJaHHOT'O pa60qer0 JquarasoHa

HC #12:Q < QmuH

Tekylee 3HaUECHUE pacxo/1a MEHbIIIE 3aJaHHOTO 3HAUYCHUS pa-
0ouero auarmasoHa

HC #13:Q > Qmakc

Tekyiiee 3HaYeHHE pacxo/1a OOJIbINE 33JaHHOTO 3HAYCHHUS pa-
0oyero auamnasoHa

HC #14:3awkan ycunurtens

ypOBeHB CHUTrHaJla Ha BXOJAHOM YCHJIMTECJIC BBIIIC JOITYCTUMOI'O

HC #15:tBH >tkp.y.

3HadyeHue TeMIepaTypsl BHyTpHU OJ0Ka 3JEKTPOHUKH Pacxo0-
Mepa MpeBbIacT kputudeckoe 3Hadenue (+ 85 °C)

6.3 Pacxomomep «B3JIET TOP» B3phIBO3AIIUIIICHHOTO UCTIOTHEHHSI 110 BHLY UCTIOTHEHUS
U C YYETOM YCIIOBHI IKCIUTyaTallil OTHOCHUTCS K U3JIETHSIM, PEMOHT KOTOPBIX MPOU3BOIUTCS Ha
CIEIHATU3UPOBAHHBIX MPEANPUATHSAK, TNOO MPETPUATUU-U3TOTOBHUTEIIE.
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7 YITAKOBKA, XPAHEHUE 1 TPAHCITOPTUPOBAHUE

7.1 Pacxonomep «B3JIET TOP» B3pbIBO3aLIUIIEHHOTO UCIIOJIHEHUS, YKOMIIJIEKTOBAHHBIN B
COOTBETCTBUU C 3asIBKOM, YIIAaKOBBIBAECTCS B MHIUBUAYyaIbHYIO Tapy Kareropuu KY-2 mo 'OCT
23170-78 (xopoOKy u3 TOppUpOBaHHOTO KapToHA JHOO0 JepeBsHHBIN AuMK). Tyna ke nmomemnia-
eTCsl HKCIUTyaTallMOHHAs IOKyMEHTALUs.

[IpucoenuuuTENbHAS apMaTypa MOCTABIISIETCS B OTJACIIBHOM Tape POCCHINBIO WK B cOOpE Ha
OJIUH UJIM HECKOJIbKO KOMIIEKTOB.

7.2 XpaHneHnue pacxoJoMepa JOJDKHO OCYIIECTBISATHCS B YIIAKOBKE M3TOTOBHUTENS B COOT-
BercTBUM ¢ TpeboBanusiMu rpynnel 1 mo 'OCT 15150-69. B momemenun njisi XpaHeHUsT HE
JIOJKHO OBITh TOKOTIPOBOJISINIEH MBLUIH, TAPOB KUCIOT U LIEI0YEH, a TAK)KE Ta30B, BbI3bIBAIOIINX
KOPPO3UIO U Pa3pyIIAIOIIUX U3OJSIHIO.

Pacxomomep He TpeOyeT crennaabHOro TEXHHYECKOTO OOCTY )KHUBAHHSI IPU XPAHCHHH.

7.3 PacxomomMepbl MOTYT TPaHCIIOPTUPOBATHCS aBTOMOOMIILHBIM, PEUHBIM, KEIIE3HOT0POXK-
HBIM ¥ aBUAIIMOHHBIM TPAHCIIOPTOM ITPH COOJIIOICHUN CIACAYIOMNX YCIOBUMN:

- TPAaHCTIOPTHPOBKA OCYIIECTBIISIETCS B 3aBOACKON Tape;

- OTCYTCTBYET MPsIMOE BO3/ICHCTBUE BJIArH;

- TeMIIepaTypa He BBIXOAUT 3a mpeneisl o Munyc 50 mo + 50 °C;

- BIQ&XXHOCTH He mpeBbimaet 95 % npu temneparype a0 +35 °C;

- BuOpanus B aunanaszone ot 10 go 500 I'u ¢ ammiutynoit 1o 0,35 MM U yCKOpeHHEM 0
49 m/c?;

- yAapsl CO 3HaUYEHHEM MMKOBOTO YCKOPeHH s 10 98 m/c?;

- YJIO)KCHHBIE B TPAHCTIOPTE PAcX0J0MEPHI 3aKPETUICHBI BO N30eKaHNe TIaJICHUS U COyIape-
HHIA.

8 YTUJIN3ALIAA

Pacxonomep «B3JIET TOP» B3pbIBO3aIMILEHHOTO UCIIOIHEHUS HE COJIEP’KAT BEUIECTB U
KOMIIOHEHTOB, IIPEACTABIIAIOIINX ONTACHOCTD JJI 3J0POBbS JIOAEH U OKPYXKAIOLIEH CPEbl B IIPO-
1ecce ¥ ocie OKOHYaHUs CpOKa CIyKOBbL. Y TMIM3aLUs pacXoAoMepa OCYIIECTBIISIETCS OTAEIBHO
10 IPYIIIaM MaTE€PHAJIOB: IIJIACTMACCOBBIE U PE3UHOBBIC JJIEMEHTBI, IUIATHI C 3JIEKTPOHHBIMU KOM-
ITOHEHTaMH, METAJUIMYECKHUE DJIEMEHTHI KOPIyCa U KPENEKHBIE 3JIEMEHTHL. B KOHCTpYKTHBE ITPO-
TOYHOW YacTH pacxojoMmepa UCHOJb3yeTcs (propomiact-4, KOTOPIM A YTUIM3ALMU J0JKEH
OBITH C/1aH B COOTBETCTBYIOIIYIO OpPraHU3aAIHIO.
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Puc.A.1 - Buemnuii Bun pacxomomepos drannoBanaoro ucrnomHerns DN20-DN40

5 * - cCipaBOYHBIN pa3mep
>
o
9 1 — 610k anexmponuku, 2 — unoukamop, 3 — KHONKu Onmu4eckou kiaguamypol, 4 — nep-
o BUYHDBLLL NPE0OpPaA308ameib pacxood, S — euHm KpenieHus 3a3emasione2o nposoonuxa,; 6 —cep-
= M086000b1; T — 3auumusie Konvya, 8 — 3azemnsgiowue renecmku, 9 — anekmpoowt, 10 — ecnomo-
S eamesnvbHas onopa.
o0
E Tabauna A.1 - MaccorabapuTHble XapaKTEpUCTUKH
g' DN TOP D, Mm D1, mMm D2, mm d, MM N L, mm H, mMm Macca, kr
0 20 100 50 75 14 4 150 270 6,0

25 110 58 85 14 4 200 280 6,8
® 32 130 65 100 18 4 200 290 8,5
g 40 140 75 110 18 4 200 300 10,0
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E Puc.A.2 - Buemnuit Bug pacxomomepoB dianioBanHoro ucrnosaennss DN50-DN300
§ * - cipaBOYHBIN pa3mep
=]
g
e 1 — 650k anexmponuxu,; 2 — uHoukamop, 3 — KHONKU ONMuU4ecKol kiaguamypwl, 4 — nepeuu-

HbILL npeobpazosamenv pacxooda, S5 — GUHM KpenieHUs 3a3emisioue20 npo8oOHUKA, 6 — 2epmos-
5 60001, T — 3awumnusie konvya, 8 — zazemusiowue renecmxu; 9 —anekmpoowt, 10 — ecnomozamens-
= Has onopa.
%
o Tabnuma A.2 - MaccorabapuTHbIE XapaKTePUCTUKH
= DN TOP D, mMm D1, mm D2, mm d, mm N L, Mmm H, mMm Macca, kr
g 50 155 87 125 18 4 200 315 11,3
@ 65 175 109 145 18 8 200 325 14,0
:Sf 80 190 120 160 18 8 200 340 16,0
= 100 225 149 190 22 8 250 370 22,4
@ 150 290 202 250 26 8 270 430 35,3

200 358 258 310 26 12 340 490 54,2
© 300 485 362 430 30 16 500 605 1015
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Puc.A.3 - BHemHuit BUa pacxogoMepa UCIOJHEHHS «COHIABUYY C 3aIllIUTHBIMUA KOJIbIIAMH

(1]
=
1]
3 * - cpaBOYHBIN pa3mep
3
S 1 — 6n0k snekmponuku; 2 — unouxamop, 3 — KHONKU onmuyeckoul kiasuamypwl; 4 — nep-
g BUYHDBLIL Npeobpazosamenb pacxood, S — 8UHM KpenieHus 3a3eMaauie2o npogooHuKa, 6 — sep-
= M08800blL, [ — 3auumuule KOabya, 8 — INeKmpooul.
‘5, Ta6muma A.3 - Maccorabaputasie xapakTepucTiuku TOP EX ucronHeHus: «COHIBUY»
:!! DN TOP D, Mm D1, mMm L, mm H, Mmm Macca, kr
< 10 61 34 93 240 39
E: 15 61 39 93 240 4,0
& 1Ex d [ib] 1IC T6...T3 Gb X 4 e
z 000 «HAHMO LICB3» B3/AET
g x Ne TC RU C-RU.AA87.B.00627
a -30°C €Ta £+70°C; -10°C stnam <+150°C
HanpaxxeHne nutaHMA =24B; 0,7A
m MaxkcumansHOe [aBnNeHMe...... 2,5MnNa
= CTeneHb 3AWMTBI i sessassssnnnsnnnanns IP67
s OTKPbBIBATb, OTKJIIOYUB OT CETMU
3
S
o
[]
= TOP £x=0K Ne 0000000
gt Puc.A.4 - Bug mmnbna Ha BepXHE# yactu kopryca b
=
2
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2 LLIKC/.407212.002-60 P3 29
U3m.| Jluem| Ne Gokym. [Moon. Hama

Dopmam A4




Moanuckb n aaTa

B3am. uHB. Ne | UHB. Ne ay6n.

Moanuck n paTta

¢etic Mor paboTaTh TOIHKO B aKTUBHOM PEKUME.

ey

) BHJ MOJYJISi KOMMYTAIlU{

XT1 — pazvem numanus 24B;
XT2 — pazvem mokosoeo svixooa ¢ HART unmepgpeticom;
XT3 — paszvem unmepghetica RS-485, nooknrouenus enewrell KHONKU, YHUBEPCATbHO20 8bIX00A

Nel u No2;

o)

a
3

N\
J

Toxoesiii esixod _ SA3 XT2
HART 4 -20mA p [lace. ). 0
[ SA3 XT2 I+ O
Maccy V+| I+ - " Akm. V+ O
Akm) - | ] |- XT3
COoM O
RS485| A/DATA- O
| B/DATA+ O
Hacmpolika [ 45V 0
OON Kuonka| GNDE O
Paboma -BUTTON L]
Buxoo-2| OUTZ| (2L
n SK1 | OUuT2+ |
[ OUT1- O
Cepsuc B | OUT1+ O
Boxod 2
XT1 Anacc.
Dg * SA2
U = Beixod: 1
lNMuma+ue =24B A Mace.
T
. J

0) BHJI HAKJICHKHW Ha 3aJIHEH KPBIIIKE

SA1 — nepexnrouamens pedxcuma pabomsl YHUBEPCANbHO20 8b1X00a Nel ;
SA2 — nepexnrouamensv pesxcuma pabomol yHUEEPCaIbHO20 8b1x00a Ne2;
SA3 — nepexnrouamens pescuma pabomer HART unmepdpeiica,

SK1 — nepexniouamens pescuma « Paboma-Cepsucy,

J1 — konmaxmmuas napa pexcuma «Hacmpotixa» noo niomouposouHo YauKoll.

[Tpumeuanue - B nanHON penakuuu pyKOBOACTBA IO SKCIUIyaTallud MPHUBEIEH BHJI MOy
kommyTaruu [IKCJ[.408845.038 Bep.3 ¢ Bo3MOkHOCTHIO BhIOOpa pexkuma padbotst HART unTep-
¢eiica: akTUBHBINA WM MaccUBHBIN. B mpenpinynmx Bepcusx moayis kommyrauuu HART unTep-

Puc.A.5 - Bug czagu b2 pacxonomepa ¢ HART unrepdeiicom co CHATOM KPBIIIKON (BUI MOTYIISI
KOMMYyTalnu) (a) 1 HakJIelku (6) ¢ 0003HaYeHHEeM KOMMYTAlMOHHBIX SJIEMEHTOB

UHuB. Ne noan.
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Jlucm
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Knei Loctite 243

B3pbis "‘u\_ epmeTuk Silicon-Naf
(M115x2-6H/6g) BapbiB ~

(M110x2-6H/6g) g B PRI,
17 11 “
s > [27
pd
""""" 7 F A $
v/ 7 7/ ~
o /S S S
4 7 Y
et 214
V77
00; || 7 A /g_A
‘g £2s \ 2
v 77 o il
5 N W L —
vV 7 7/
V77
el
vV 7 7

Bapbis

3a3zop 0,15 Mm max
Kneit Loctite 243

35

Jlucm

A
|
v .
E B3pbiB )
M16x2-6H/6
) (M16x g)
=
) 'epmeTwik Silicon-Naf
g rny6uHa He meHee 10 MM
=]
g
(]
(=
~ epmertuk Silicon-Naf
_ TONwuHa He MeHee 1 MM KBapueBbilii necok
g 1
\©
>
o
ol
2
o Puc.b.2 - B3psiBoHenponuiiaemas 06omouka («d»). Bum cooky
s
[-]]
2
] CBOGOHBIH 00BEM B3PHIBOHETIPOHHUIAEMOI 060m0uKn — 400 cm®.
; Ha nmoBepXxHOCTSIX HE JOMYCKAIOTCS 3a00UHBI, TPEIIUHBI U Jpyrue Ae(PeKTHI.
S OnemeHnTsI [ITTP — 00MOTKH 71€KTpOMarHuTa, BEIBOABI CATHAIBHBIX AJIEKTPOI0B 00OBOJIAKH-
m .
BAIOTCSl HEUTPAJIbHBIM T€PMETUKOM. TONIIMHA MOKPBITUS HE MeHee | MM, JAJIMHA TePMETU3UPO-
m BAHHOTO COEMHEHUS HE MeHee 10 MMm.
'é CBobOoausiii 00seM [P Mo KoKyXoM 3acChIMaeTcs CyXHM YHCTHIM KBapIIEBBIM MECKOM C
= dpaxusamu ot 0,2 1o 1,0 Mm.
i 9
3 [TaTpy06ok 3annBaeTcss HEUTpaIbHBIM TEPMETHKOM Ha IIyOuHY He MeHee 10 mwm.
=]
(=%
[]
(=
g
[
]
=
2
2
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MMPUMJIOXEHUE B
(cipaBOYHOE)
BXO,Z[BI " BBIXOIBI pacxogomMcepa € I/ICKp06C3OHaCHBIMI/I nemnsaMu

1. YHuBepcanabHbIe BBIXO/BI.

9 SA1 (SA2) 100
: * :I% +5V EXT1
2 3
J_ GND_EXT1 XT3
330 A i _‘_f‘"j_‘ Kont Liens
100 ' somaA 39 (ggg:) —— oM | outt2r
>—|: : : 10(9) [ Out1(2)+
1 4 i .
| |
27 —= I: ! | !
B B NN !
2 3 T | i
! I
I I
DOUT 1 kOm ! ouT1- I
(DIR) ' (ouT2) | !
! |

Puc.B.1 - Cxema BBIXOJIHOT0O KacKajia YHUBEPCAIbHBIX BbIX0/10B

Jyis oGecrieueHust CONPSDKEHUS ¢ Pa3IMYHBIMU THITAMU MPUEMHUKOB OKOHEYHBIE KaCKaJIbl
BbIX0/10B (puc.B.1) moryTt paboTarh Kak npu MUTaHUU OT BHYTPEHHETO raJlbBAHMYECKH Pa3Bs3aH-
HOTO MCTOYHHMKA MUTaHUs (AKTUBHBIN PEKKUM), TAaK U OT BHEIIHETO0 UCTOYHUKA MUTaHUS (TTaCCUB-
HBII peskuM). TrUoBast mocTaBka — akTUBHBIM peXUM pabOoThl OKOHEYHOTO KacKaja.

© 1.1 AKTUBHBIN PEKUM IPEyCMaTpPUBAET TPU BapUaHTa pabOTHI.
Sy Bapuant 1. PaboTa Ha HU3KOOMHYIO Harpy3Ky — HalpuUMep, AJIsl COTJIaCOBAHUS C BXOJIaMU
2 cieayronmx Terosbrauciuteneit pupmer «B3JIET»: B3JIET TCPB-024M/024+, -027. DxBuBa-
o
s JIeHTHast cxema | BapuaHTa paOoThHI MpuBeaeHa Ha puc.B.2.
s | |
= +5V TOPEx | o
! |
. | |
S 200 | | B3NET TCPB-023, 024, -027
E‘ | BHelwHwit 6apbep |
ol } UCKpO3aLunTbl i
z_ BHyTpeHHUi1 6apbep } Kopyna M3 }
m MCKPO3aLUNTBI | |
== | }
< 50 | 110 . 330
L — |
2 L I L ! [
o ! |
X | }
= } }
s ! ! —
2 3 | @2 —=
[21] — | }
— | !
N\ | |
© I |
5 3 110 !
g ! — w
s ; :
- J o
=
g
o Puc.B.2 - DxBuBaneHTHas cxema paboThl HA HU3KOOMHYIO HAarpy3Ky
B narHOM pexnmMe paboThI 115 oOecTieueH s paboThI CBETOAMO/1a BXOIHOM ONTOIAPHI, KOM-
= MYTHUPYEMBIi TOK He mpeBbimaeT 5,0 MA, 3HaUeHHEe HaNpsDKEHUS Ha 3a)KMMaX BHEITHETo 0apbepa
g MCKPO3aIINTHI He MpeBbIIaeT 3,75 B.
=
2
g? Jlucm
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BapuanT 2. PaboTa Ha BBICOKOOMHYIO HAarpy3Ky — HalpuMep, AJIsi COTJIACOBAHUS C BXOIaMHU
cnenyromux teroBbrarcauteneit pupmel «B3JIET»: B3JIET TCPB-026M,-033, -034. DxBuBa-
JIeHTHas cxema 2 BapHaHTa paboThl IpuBeaeHa Ha puc.B.3.

|
+5V T3P Ex } e
| |
! I
200 T — | B3NET TCPB-026, -03x
| BHewwHuii 6apbep |
! VCKPO3aLLUTHI |
o ] } KopyHa M3 }
BHyTpeHHui Gapbep } |
MCKpPO3aLUmUThI | } } 5, 1KOM
50 N 110 ' (10 kOm)
i |
L 1] — ] 7
[ I
|
|
|
|
|
|
}
|
|
|
|
|
|
|
|
|
i
|
|

Puc.B.3 - DOkBuBaneHTHas cxema paboThl Ha BBICOKOOMHYIO Harpy3ky

B nanHom pexxrmMe paboThl KOMMYTUPYEMBI TOK paBeH BxojgHoMYy ToKy KMOII - mukpo-
cXeMbl U He npeBblaet 5,0 MKA, 3HaueHHe HANPsHKEHUs Ha 3aKMMax BHELIHEro 6apbepa HCKpO-
3aluThl He npebiaet 5,0 B.

Bapuant 3. Ilpu pabote ¢ ApyrumMu THIIaMy PUEMHHUKOB YaCTOTHO-MMITYJIbCHOTO CHTHAJIa,

i s obecriedenust yposHedt TTJI (KMOII)-noruku conpoTuBieHne Harpy3ku RAOKB JOKHO OBITh
1]

it He meHee 3 KOM (puc.B.4). Torna nanpsokenne Ha Beixoae TOP Ex npu oTcyreTBuM nmmnysnbca, a
a TaKXK€ COOTBETCTBYIOIIEE YPOBHIO «1» B JIOTMUECKOM PEKUME, C YUETOM IaJIEHUs HA BHYTPEHHHUX
= MCKPO3AIIUTHEIX IensiX OyneT He MeHee 4,6 B. [Ipu Hammmuwnu uMityiibca U ipu ypoBHE «0» B JIOTH-
é[ 4eCKOM pekuMe, HarpsbkeHue Ha Bbixoge TOP Ex Oyner e 6onee 0,5 B.C yuerom BHyTpeHHEro

COTPOTHUBIICHUS BHEIIHUX 0aphepOB UCKPO3AIIUTHI, YPOBEHb JIOTHUECKOW €IMHHIIBI Ha BXOIE TIPH-

& eMHHMKa curHana oyzaer He MeHee 4,35 B, ypoBeHs Jlorndeckoro Hyss — He Ooinee 0,4 B.
% ”””””””””””””” |
o1 +5V T3P Ex | oo

o 200 | i BHelWHWIi NpMEeMHUK

I I s | YaCTOTHO-UMMYJLCHOrO
s ! ) ‘

} BHeluHuii 6apbep } CUrHana

sl } NCKpo3awnTbl }
z_ BHyTpeHHuin 6apbep } e }

m MCKPO3aLLNTHI ! !

I ! I

s 50 | 110 |

: 1 | CurnHan
o | |

3 } Rake

o | |

[ | |

2 — | |

= — i |

2 ! i

(5] ! i

s | 110 |

= ! 1 -Unut
2 - ! L !

5: Puc.B.4 - DxBuBaneHTHas cxema pabOThl HAa BHEITHHUI MPUEMHHK CUTHAIA

2
2
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1.2 DxBuBaneHTHast cxeMa paboThl YHUBEPCAIBHBIX BBIXOJI0OB B TACCHBHOM PEXHUME C BHEIII-
HUM OapbhepoM MCKPO3aIIUThI IpUBeIeHA Ha puc.B.5.

T i +UBH .
| | BHeluHWI# NpUeMHUK
T3P Ex i | 4aCTOTHO- UMMYNLCHOTO
| BHeLuHuii 6apbep | curHana
| 1CKPO3ALLMTEI |
! KopyHa M3 !
BHyTpeHHUin 6apbep } i } Rorp
WCKpO3aLnTbI 1 ;
I I
50 i 110 i
} | /
i L i
I I
I I
I I
I I
I I
I I
I I
I I
| |
— ! |
— i |
I I
| |
i 110 i
I
| | -Unut
" i L | |
I I
I I

Puc.B.5 - DxkBuBajieHTHAs cxeMa pa6OTLI BbIXO/IOB B ITACCUBHOM PCIKUME

B nanHom pexxume paboThl i o0ecrieyeHus YpOBHEH JOIMUYECKOro HYJIsl M JIOTHUECKOH
SJIMHMIIBI HA BXOJIC TIPUEMHUKA CHTHAIA, TOK B IIENIN JTOJDKEH OBITh He Oonee 1,5 MA. 3HaueHue
MUTAIOLIETO HAIPSKEHHSI B TACCHBHOM PeKUMeE paboThl 10JIKHO ObITh He Oonee 12,8 B.

[TonxiroueHne OKOHEYHOI 0 KacKajia yHUBEpcaabHbIX BbIXx0/10B TOP EX Kk BHyTpeHHEMY uc-
ToyHUKY nutanus + SVEXT1 ocymiecTBisieTcs ¢ MOMOLIbIO NEpeKIoYaTeseil, 3aMbIKatoIUX KOH-
TaKTHBIE TTApHI Ha T1aTe MOAYNs KommyTaruu: SK2 — st yausepcansHoro Beixona Nel u SK3 —
U BEIXOHa No2.

e B 060oux pexxumax o0ecriedrnBaeTcs ralbBaHUYECKAst Pa3BsA3Ka BBIXOIHBIX IICTICH.
s JUIMHa TMHUY CBSA3M JUIsl YHUBEPCAIbHBIX BBIX0/10B — 710 300 M.
a
o
s 2. Bxop ympasieHusl.
g
= Fib
s S s ey g
3 ! 50 mA !
§ +5V EXT1 . =0m 39 +5v Ex i
:It +3,3V [ !
2 | — |
d i VANV | XT3
§ I I'l KoHT Llens
| |
2 30 | I +5V
@ [ |
X : 5
= 330 ' 50 mA 39 ! GNDE
: BUTTON | 380 M I e EeTE
3 | [ 1 ] | I ]
o 4 1 | |
- ! !
: A=Y ' 7NN !
© | |
g 3 Z i i
= E
g | |
= | |
: V . i
3 GND , IN-_ |,
GND_EXT1 L. J
g
§ Puc.B.6 - Cxema BXOJHOTO Kacka/ia BX0/1a yIIpaBICHUS
2
g Jlucm
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BxoaHolt kackaja BxoJa ynpasieHus (puc.B.6) Mmoxer paboTaTh Kak MpH MUTAHUU OT BHYT-
PEHHETr0 Pa3BsA3aHHOI'O UCTOYHUKA MUTAaHUs (AaKTUBHBIN PEKUM), TaK U OT BHEIIHETO UCTOYHHKA
nuTaHus (MMACCUBHBIA pexkuM). B 000uX ciaydasx BO3MOXKEH PEKUM pabOTHI KaK C MCIOJIh30Ba-
HUEM BHEIIHUX 0aphepoB UCKPO3AILUTHI, TaK U 0€3 HUX.

B kauecTBe ympaBIIONIIETO CHUTHAjla B TACCUBHOM peXuUMe paboThl Ha BXOJX B IENb
BUTTON-GNDE nomxnbsl mogaBatbest UMIyJibebl Toka (5,0-20) MA mipu MakCMMaJIbHOM 3Have-
HUU MHUTAOIIEro HanpsbkeHus He 6onee 12,8 B.

B oTcyTcTBUUM ynpaBIISIONIEro CUTHAIA TOK B IIETH JIOJDKEH ObITh HE Oosee 0,2 MA.

B akTuBHOM pexuMe padoThl YIPABISIOMINNA CUTHAT MOXKET (POPMUPOBATHCS 3aMbIKAaHHEM
koHTakToB +5V 1 BUTTON (Hampumep, ¢ TOMOIIBIO KHONKK) MPU CYMMapHOM COTIPOTHBIICHUH
BHEIIIHEH 1enu (BKJII0Yasi CONPOTUBIICHUE IMHUH cBsi3n) He 6osee 90 Om.

B 06oux pexxnmax o0ecrieunBaeTcs rajibBaHuYecKasi pa3Bsizka BXOAHOM IICTIH.

3. ToxoBerit Beixoa u uaTepdeiic HART.
+24V_EXT3

«MACC.» r
1

—— 1
Ll Y, 2 /L I |
T 1N . !
«AKT» :
| |
T = §§ 1 |
DA7 ! i XT2
concserrs] o [on] e l RIS
3.3v EXT CDAC_SELZ 4 25:& prve (£ I [ :
* CDAC_MOSI 5 vioop 22 i 50 mA 180 1 !
= SDIN 24 | YTV P I— — 11 I+
— | Dack Rackr 1%l , —1 | I : L
7L rauct RINT/REXT|10___DVDD I ; ] =
L 151REG_sEL2 REXT1 (22— A4 i VNN !
18 1REG_SEL1 Rexr2[-2- I GND_EXT3 i
dom 1 | e 19T o) T | . -+ ]
28l REGOUT il E GND_EXT
DVDD 2 ovooour R;Zi%ﬁf‘l GND_EXT T
© i zgg:ﬂ" REFOUT?HQ
o] I I I 29 Epap o L2
: GND_EXT E ]_J:__
2 L3
o l
s &
E GND_EXT 9 L §
o) |7— [oUPLEX  [HaRT|HART_oUTHY T GND_EXT
= RS o e | =
HART XD 7] 0 Apc_p(=L
HART_RTS# & ;’%, HART_IN [1© o,
- 23 -
L§. : ey F'L:EE;:QLL_\E”““ GND_EXT Lowogx
_3 REC_CAP) - - +3.3V_EXT
o> E mcoror| [P He =
Z- MCU_RST# ] Py BEND 122 =
g = | | e
= I 2 xraLe PAD_AGND| 254 |
ol GND_EXT GND_EXT
2
g Puc.B.7 - TokoBsit Beixoq ¢ HART-unTepdeiicom
§ Toxogsrit Beixoa u unrepdeiic HART (puc.B.7) moxxet paboTath Ha CcyMMapHyIO Harpy3ky
om COIIPOTUBJICHUEM HE 60.]166 600 OM, BKIIIOYArOOIYIO IMOJIHOC COMPOTUBIICHUC BHCIIHETO 6apbepa
MCKPO3aIlUThI, JUHUU CBSI3U U CONPOTUBJICHUE HArpy3Ku npueMHuka curnana. [Ipu pabore 6e3
E BHCIIHUX NCKPO3AIIUTHBIX 6apbep0B CYMMAapHOC 3HAaUCHUC COIIPOTUBJICHHUSA JIMHUW CBA3U U IIPU-
1] o o
it €MHHUKa CUTHAJIa MOXET OBbITh paBHBIM JJOIYCTUMOW CyMMapHOW Harpyske.
3 ToKOBEI1 BBIXOJ MOXET pa6OTaTL KaK IIpu NUTaHUU OT BHYTPCHHCT'O I'aJIbBAHUYCCKU PaA3-
£ BS3aHHOI'O MCTOYHMKA NMUTaHUs 24 B (aKTUBHBIN pexXUM), TaK U OT BHEUTHETO UCTOYHUKA MUTAHUS
o . .
8 (HaCCI/IBHBII/I pe)KI/IM) B MOCJICIHEM CJIIYy4aC BHCITHECC MUTAHUC MTPOXOAUT YCPE3 BCTPOCHHBIN 63-
phep UCKPO3aNIUThI. THUIIOBAs MTOCTaBKA — aKTUBHBIN PEeXUM PabOThI OKOHEYHOTO KacKaa.
g
g
o
c
2
g? Jlucm
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Moanuckb n aaTa

B3am. uHB. Ne | UHB. Ne ay6n.

Moanuck n paTta

[Tpumeuanue - Beibop pexxuma paboTsl TokoBoro Beixoga ¢ HART-unTtepdeticom (akTus-
HBII WM MAaCCUBHBIN) peanu3oBaH B Moaysie kommyranuu [IIKC/.408845.003 Bep.3 u Boime. B
IpPEIbIAYIINX BEPCHIX MOAYINS KOMMYTAIIMK BBIOOp pekrMa paboThl HEBO3ZMOXKEH.

4. Unrepdeiic RS-485.

U1
CTS_ 485
_CTS 1 Na |—»| ouTa =
RXD_485
R0 | N8 |—»]| ouTs =
TXD_485
X0 | oute |«—]| Inc =
Voo +5V_EXT2
%
GND |~ GND_EXT2
+5V_EXT2 XT3
Db1 ,_,_._._._._._._._._,_._._._._._._._._._.F_It.) ______ KoHT Lenb
1 8 : :
RO VDD i i
| 50 mA 39 A I 1 COM
[ il — — i :
RE B . ! 2 A/DATA
i I L ,
3 | 50 mA 39 ; 3 B/DATA+
4 J N i
—1 D [ Zl ZS — [
i VAN !
| |
5 1 I
GND . !
e e e —
GND_EXT2 <

Puc.B.8 - Beixon unrepdeiica RS-485

Wutepodeiic RS-485 obecnieunBaet cBsi3b 1Mo Kabei0 B TPYIIE U3 HECKOIBKUX a0DOHEHTOB,
OJIUH U3 KOTOpbIX MokeT ObITh 1K, npu oOieit anuHe auHuu cBsizu 10 1200 m.

Jlnist yBenmM4eHus1 JAIbHOCTH CBSI3W MOTYT HCIIOJIb30BaThCs TIOBTOPUTENH MHTEpdeiica RS-
485. Ilpu 5TOM cleyeT YUUTHIBAaTh, YTO AOMyCTUMAs! [UTMHA CBSI3U JI0 BHEIIHETO Oapbhepa HCKPO-
3amuThI (TIpu ero Hanuyum) — He 6onee 300 m.

[Ipu Hanuuuu B rpynne npuOOpPOB pa3HbIX MPOU3BOIUTENEH ISl B3AUMHOTO COTJIACOBAHMUS
IPOTOKOJIOB OOMEHa MOXKET HCIOJIb30BaThbCs ajantep ceTeBbIX MpoTokonoB «B3JIET AC»
ACIIB-010.

[Tutanue BRIXOMHBIX 1eTiel nHTepdeiica (puc.B.8) ocymecTBisercs ot ralbBaHMYECKU pas-
BSA3aHHBIX IIeTel NCTOYHMKA BTOPUYHOIO NMUTAaHUS pacxoaomepa. [‘anpBaHnueckas pa3Bsi3ka UH-
dbopMaImoHHbIX 1enei odecneunBaeTcss Mukpocxemoi UL.

Jlucm

UHuB. Ne noan.
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[MPUJIOXKEHUE I
(cipaBOYHOE)
CrtpyKTypa MEHIO pacxoaoMepa.

Cucrema MEHIO M OKOH, a TAaK)Ke CBs3eH Mex 1y HUMU npuBeieHa Ha puc.l.1-I".6. [lepeuens
0003HauEHHI, UCTIOJIb3YEMBIX B PUCYHKaX, puBeneH B Tadm.I. 1.

Tabmmma I'.1
Bun snementa Hazuauenue
HACTPOWKU HanmMmeHnoBaHnne MeHIO, OKHA.
O6bLem HanMmeHoBaH#e yHKTa MEHIO, KOMaH Il HJIM TapaMeTpa.
XX HepenaktupyemMoe 4nCI0BOE 3HAYEHHE MTapaMeTpa JIM00 PeaaKTHPOBAHKE

IIPOMU3BOANTCA B APYTIOM OKHE.

LI

HOpEBpSII[HO PEAAKTUPYEMOC YMCIIOBOC 3HAYCHUA ITapaMETpa.

eOUHUUbI USMEPEHUS

3HaueHue mapaMeTpa ycTaHaBIuBaeTcs nmpudopom. Haammces oTobpakaer
CMBICJIOBYIO CYTh IIapaMeTpa.

< Ha3Ha4eHue >

3HaucHNE apaMeTpa 3aJaeTcs MOJIb30BaTeJIeM IIyTEM BBIOOpa U3 CIIHCKA.
Hapammck B yrinoBeix ckoOkax 0003HaYaeT CMBICTIOBYIO CYTh HHIUKAIIUH 3HA-
YEHUS TapaMmeTpa.

<ctapt/ cTton>

3HaueHue napaMeTpa 3a7aeTcs MoJIb30BaTeIeM IIyTeM BbIOOpa U3 CIHCKA.
Hannucu B yrinoBbeIX cKOOKax 0003Ha4alOT BO3MOJKHbBIE 3HAUCHUS TapaMeTpa.

©

OKHO WU oM MEHIO (TIOJMEHIO ) HHANIUPYETCS TONBKO B PEXKUME
CEPBUC.

®

OKHO MM ONIHUS MEHIO (IIOJIMEHIO) HHAUIHUPYETCS TONBKO B PEKUME
HACTPOUKA.

e

OxHO wiy onus MeHto (moaMeHro) naaunupyercs B pexxumax CEPBUC n
HACTPOHKA.

3HAYOK O ¢ o003Haye-

OKHO WM OMIIKS MEHIO (ITOJMEHIO) MHIUIIUPYETCA BO BCEX PEKUMAX:

E HHeM PEKHMa OTCYTCTBYET PABOTA, CEPBUC, HACTPOUKA.
: c Monudukanus napameTpa (mapaMmeTpoB) BO3MOXKHA TOJILKO B PEKUME
3 CEPBUC.
E H Monuduxanus napamerpa (apaMeTpoB) BO3MOXKHA B PEXUME
o HACTPOMUKA.
CH Monudpuranus napamerpa (napamerpos) Bo3moxkHa B pexxumax CEPBUC u

e HACTPOUKA.
Q Monundukanus napameTpa (rrapaMeTpoB) BO3MOXKHA BO BCEX PEKAMAX:
>
3 Buasox [ ¢ oowmare- PABOTA, CEPBUC, HACTPOIKA.
=z HUEM PEXUMA OTCYTCTBYET
;:E - > [Mepexoa MEKTy OKHAMH.
3 _ ge DHBbI ; F» VYcnoBue nepexoia Mex 1y OKHaMU.
o . naporb
; ——=Puc.l".2 Ykazarenb nepexo/ia Ha Ipyro pucyHOK.
3
o
©
s
o
=
]
o
=
=]
[~}
[]
c
g
[
o
=
2
g? Jlucm
= LIKCAO.407212.002-60 P3

U3m.| Jluem| Ne Gokym. [Moon. Hama

Dopmam A4




OCHOBHOE MEHI0| > X . XXX n/MuH
— W3mepeHus < Ha3HaveHHas uHOuUKayusi 2-ol CmpoKu
(CH—> HacTpoitku => Pucl.2 .
- O npubope X . XXX M
Ha3sHaueHHas uHdukayus 2-oli Cmpoku
L X, XXX M
W3MEPEHUA HasHaueHHas uHdukayus 2-oli Cmpoku
2> Q =X.XXX n/MUH |« -
= V+ =x xxx M |- X . XXX M
= V- =X xxx M |- HasrayeHHas uHdukayus 2-0tl CrpoKu
= XV =X xxx M3 "
= IVl =x xxx M X . XXX M
= Qm*=x. xxx Kr/MuH HasHayeHHas uHOuKayus 2-0U cmpoKu
- M+*=x, xxx T |-
=> M-*=x, xxx T X . XXX Kr / MUH
>3M *= X. XXX T - HasHayueHHas uHdukayusi 2-oli Cmpoku
= IMI™= X xxx T |- >
= Qcp =X Xxx N/ MuH X, XXX T
= R U3M =xXXXXX. X OM HasHayeHHas uHdukayus 2-oli Cmpoku
= t BHYTpP. =xx.xx °C >
= THap = Xxx:xx < X. XXX T
— [lozupoBaHue HasHadeHHas uHOUKayus 2-oli CMpoKU
L 3aB.Homep = XXXXX H M
a3HayeHHas uHOuKayus 2-oli Cmpoku
= PeXUM HaumeHosatue
=D XX MM >
y X . XXX T
= VHaub = xx.x mlc Y 3 9.0l
=Bep. M0 76.71.01.00 asHayeHHasi UHOUKaLUs 2-0l CIPOKU
] = K/C NMO: 0x5AE7
= - Moaynm P DO3ATOP
3 0 dnpme » [lo3aTop « crapr/cTon» -
2 P ‘ SVrek.  =x.xox M3 X, XXX M
s 3 HasHaueHHas uHdukayusi 2-oli Cmpoku
c sV3ag. =xxxx M
3 L, S>Mrek.* =x.xxx T X . XXX T
= moaynu e ) . .
= BB: XX.XX.XX.XX = M3ag.” =xxxx T HasrayerHas uHOuKayus 2-00 CmpoKu
5 ® IU: XX.XX.XX.XX > Homep gosbl X
2 = TUamep. = X xx:xx
-1}
= AO"B3NET"
;:E CaHkr- lMeTtepOypr
www.vzljot. ru
2 mail@vzljot ru
o
X
=
2
a * - unouyupyemcs npu nepesooe pacxo0omepa 8 perCUM UsMepeHUss Macco8020 pacxood
©
s
2 Puc.I'.1 - OcHOBHOe MeHIo, meHio «M3mepeHusn» u «<O npubope»
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Puc.l1 <OCHOBHOE MEHIO |«
— WU3mepeHus
. c
HacTpoiku [
c
— 0 npubope Beop napons:
Beog napons=0
Maponb He NPUHAT U
—>Bxog 6e3 napons 7 L il
L’ Beog napons:
Beop napons =000 =
Maponk He NpUHAT
Bxop 6e3 napons
| apoms )
c .
L:@ HACTPOUKA —
> — Hactp. uameputens —> Puc.l.3
— HacTpo#nku cBazm Puc.l.4
— Hactp. nepudepun E Puc.l.5
— WHpukauus Puc.T.6
— Hactpouka HART D —
H)—> Maponb [(H
CucTemHble napameTpbl
E L> BBecTu HOBbLIA Naponb
< Crtapbi naponb  Xxxx
§ aon
=]
g
c L'
: HACTPOWKA HART
=
© Appec = [[]
; ®opm. TOKa <« KomaHOa »
g Tyer = [J00.00 cek
= \puke = J0.000 WA
2 QuuxH= /7.0 M3
2 Qeepx=  [J0.00 M3
s TecToBbLIN peXxum <« KomaHOa »
2 Qrecr = [J7.00 M3
('E
Et Puc.I'.2 - <KOCHOBHOE MeHI», meHio «BBOA napons» u «<Hactponka HART»
3
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2
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Moanuckb n aaTa

B3am. uHB. Ne | UHB. Ne ay6n.

Moanuck n paTta

UHuB. Ne noan.

Puc.r.2¢=] HACTP U3MEPUTENA

HACTP.PACXO[A
— KoachthuumeHTbl -

— HacTpoiiku pacxopa
— Onopa

—> HacTtpoiiku nons3oe
— Koudmrypaums

Zﬂ

H-KWU NONb30BATENA
— OTceukn
— Hactp. 6bIcTp - BUA
—> Hactp. 3anonH.Tpy6bl
—> Pabouuit guanasoH
— Hactpoitku gozartopa
— BbluncrnieHue macchl
» KomneH.nomex « BKN/BbIKN

]

a
| |
B OTHOwWeHHUe =
P CoxpaHeH. peth. 4 HeT/ma P

OMOPA
ATANOH = XXXXXXX
Uamep = xxxooxx

X XXX

OTCEMKH

Y

KO3O®®ULMEHTDI
— Pacxop Manbii -
— Pacxog CpegHnin |

— Pacxop BonbLuoit <—|

]

PACXO[ MANBIA
PACXO[ CPEHUA

PACXO[ BONbLLON
MpsAmoit noTok:

vl
vl

— Mo y6biB = x.x % QHanb

A A

—>NoHap = x.x% Quanb

H-KW BICTPOOENCTBUA
» Kcpun.pacx €0/1/.../10»
» Boibop dounbTpa 4 3/5/6 >
» Oonon. unsTp dHet/gap
» Tycp. «1..10 MyH p

mKE= XXX [H]
WP+ = X XXXXXX [H]
OGpaTHbINi NOTOK:
mK-=  xo00oxx [H]
W P.z X XXX [H]

I'panuua pacxopa —
® MuH=x.xx %Quanb [H]
® Makc =x.xx % Quan6 [H]

Y

PABOYUA OUAMA3OH
— 3apatb abc¢. 3HayeHne -
—> 3agatb B % ot QHanob <
KOHOUrYPALIMA

m 3aB. Homep = L0000
» Howmep 06. =J000000
=Dy  «410..300» MM

® VHau6 =10.0 mlc

® QHanb =xxx.xx My

@P WHuy. MA...

L.

BbIYMWCINEHUE MACChHI
» PacyeT Macchl «4BbIKN./BKN.p
» P =J00.0 krim?

L,

HACTPOMKU O3ATOPA
» Homep go3bi=41...8 (9...16) »

HACTP.3AN.TPYBEbI
P Bkn.npomepa 4BKn/BbIKAp

= Ruam =xxx.x KOm
m R3= x.x KOM
» Crapt kanubp < Het/padk
HC nycras Tpyba:
» pacxog<4obHYNATL/He OGHYNATLP
» Otceuka NT = xx%Ra
» TpNT =007 c
» Otcey. MBI = xx%Ra
» Tp NBO =00 ¢

» KdunetpaR «0/1/../100

“# Mo y6LiBaHu0,% QHanb
Mo ybbiB = X.X
ooo.o
» Mo HapacTaHu,% QHaub
Mowap = XX
ooo.o

Orceuka nycToil Tpy6bl

OtceukaNNT = xx%Ra
ooon

Y

Otceuka R BHe guan.
Otceu. NBA = xx%Ra

A

oooa

-

3A0ATb ABC. 3HAYMEHUE
— QMWH = X.XX NIMWH
— QMaKC = X.XX N/MUH

3A[ATb B % OT QHAUB
— QmuH = x.xx % QHanb

HvH. rpanuua, niMmH
QMUH = X.XX NIMUH
ooo.oo

BepxH.rpanuua, n/MuH

QMaKC = XxX.xx n/MuH
oon.oo

— Qmakc = x.xx % QHané

— Cnu1cok no3
— Kann6poBska

=

N

KANMMBEPOBKA [JO3ATOPA
» Habop pno3bi: qcrapt/cTon p

mVrek. = xxxxmd
—>Vakr. = xxomd

» 0V =00000.000 w

» 08 V =00000.000 wd

» DM6M = 0000000

CNUCOK A3

09 M*= 07000000 +

L

Vbakt.= X.Xxx M3

V dhakTuyeckuit, m?

oooooooo

—]

HwxH.rpanuua, % Qruant
QmuH = x.xx % Quan6
oooon

BepxH.rpanuua, % Qraud

Qmakc = xxx.xx % QHanb
oon.on

* - unouyupyemcs npu nepesooe pacxo0omepa 8 PerCUM UsMePeHUsi MaAcCOB8020 PAcXood

Puc.I'.3 - Menro «<HACTP USMEPUTENA» u merto (OKHA) HIKHETO YPOBHSI
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Moanuckb n aaTa

B3am. uHB. Ne | UHB. Ne ay6n.

Moanuck n paTta

UHuB. Ne noan.

>

{cH}

H v
HACTPOUKK CBA3U

» Agpec = xxx

» CKOPOCTb < 3HaueHue>

Puc.lM.2<—

P

CeTeBon agpec
Appec =xxx
oon

» 3apepxka = xxMc o )
»Maysa = xmc 3apepxka oTBeTa, MC
— CraTucTHKa «— 3agepxka =XXx MC
CH)— [lononHUTeNkLHO CH a/u/ui
— Mporpammuposanue NN
n BB
_Tlporpawivposarve May3a mexay 6antamu
CnyxebHble { Maysa = xxxx mc
HacmpoUiKu 717077
—™|  CTATUCTUKA 3ANPOCOB
m Bcero = XXX
m CBounx = XXX
m Ownbka CRC = xxx
m TexH = XXX
—> aon. BO3MOXHOCTHU

» Tun ModBus 4RTU/ASCII»>
» CkBo3HOM pexum 4 Bkn/Bbikn p
» Tpausut 4Bkn/BbIknp

Puc.I'.4 - Menio <HACTPOUKN CBA3W» 1 MeH0 (OKHA) HHKHETO YPOBHSI

Nam.
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Puc.lM.2 o
"el-2S T HACTPONKA NEPUGEPUN

—> BHewHAa KHONKa
— ToKoBbIil BbIXOA
— Hactp. yHnBep.Bbix

BHELLHAA KHOMKA
» AKT.ypOB «4HU3KNIA /BbICOKMI P

Y

—> Hactpoiika HART

Bbixoabl

— Ynusepc. Bbixoa 1
— YHuBepc. BbIXoA 2

j}

HACTPOWKA HART **{ YHUBEPC. BbIXOJ 1 — YacroTa oTceukn, Ny
» Agpec = (00 : I |» Tun vacToTHbIit Pling quACTOTHbM %HXO(% 14;) . E’?E’cﬂ = xox Iy
! |—>Hactpoitka Basb €IQl (1Qml)/Q+(Qmt)/Q- (Qm-)»
: ?DPM' 1;0“ 4 BNz & : P AKT. ypoBEHb 4 HU3K/BbIC P A r
yer = ao4.oa ceAx ! »Fmake =xxx Ty FBEP'Ha_ﬂ wac"rorra, 4
: Ibuke = O0.000 N; : ®Erek o MU 0?5?7_ oo Ty
Quuxu= 7,000 Msf" . »Fasap =xox Ty
» Qeepx=  [O.000 w4 : PKP  =x.00 umnln le«—{  Ko3chcpuu. KP, umnin
» TecToBbIil pexum < xomanda » [ PKPH  =x.X0x amnlkr KP= x xoux umnin
Y Qrect = 0000 w3y i P [Qmakcl = XXxx.x 1M 4—|_. O000.0oo0g
I
! KPm, umn/kr
H KPm =x.xxxx namn/kr
! a000.0000
' Pacxop oTceukn, niMHH
: IQmakel = xooex nivun
! _ 00000
| UMNYNbCHBIW BbIXOA 1
%
§-»| YHHBEPC.BRIXOR : ‘J—» » Casizi < VI (I /v (W), V- (M) QINUTenLHOCTL MMA, MC
! ¥ Tan aMnynbcHbIR P> AKT. ypOBeHb 4 HU3K/BbIC M Tomn = ooxME
: —>Hacrpoiika »Tumn = xxx Mc aooo
PKP = Xxxxx umnin
i PKPMY = xJxxx umnlkr ;—\_> ko3tpcpuy .KP, umn/n
| P IQmakel = XXxx.x niM KP= xxxxx umnin
: Loon.oooo
1 = L.
$>| YHUBEPC. BbIXOL 1 NOFMHECKVA BbIXOA 1 s
! |» Tun  norwvecknit > Ceasb  qHasmaveHue b 0000.0000
i |- Hactpoiika P AKT.ypOBeHb 4 HU3KMR/
: BbICOKNA B Pacxop oTceukn, nivMun
F_: : 1Qmakel = xxxx.x niMaH
© o»| YHWUBEPC. BbIXO[Q1 | Beixoa1 oTKmIoueH | oo, o
J » Tun oTKn Haxoaurca B
j — Hactpoiika NaccHBHOM COCTOSAHUM
o P AKT.ypoBeHb 4 HU3KMIA/
s BBICOKHil B
=)
[]
| =
i YHusepcansHeill esbixod 1
c
Lg, YHusepcanbHbili ebix00 2
o
ol
= * - UHOUYUPYemcs npu nepesooe pacxo0omMepa 8 PeXCUM UsSMePEeHUsL MACCOB020 PpAcxood
)
<
S BHUMAHME! B nanHOM UCIIOTHEHUH pacxojomepa nmoamMeHo «TOKOBbIN BbIXOA» HE
= ucronb3yercs. JUId HACTpPOMKM IapaMeTpOB TOKOBOT'O BBIXOJA HCIIOJIB3YETCS IOJAMEHIO
m o
z «Hactpounka HART».
s .
3 Puc.I'.5 - Menro <cHACTPOUKA NEPUDPEPWUWN» u menro (0xHA) HIHKHETO YPOBHS
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Moanuckb n aaTa

B3am. uHB. Ne | UHB. Ne ay6n.

Moanuck n paTta

UHuB. Ne noan.

—CH (ch]
PucB2 ¢  HACTPOVKA MHOMKALIMM

— MepBas cTpoka
—> BTopas cTpoka
— PasmepHocTH

NEPBAA CTPOKA
» Pacxop <4 Het/Qm /Qp
» O6bem/macca 4Het/M+/M-/EM/V+/V-/ZV »

M

A A A

— Ycran. 100 % pacx > BTOPAA CTPOKA
» ABT. OnokupoBka <« BKN/BbIKn p » Mycraactp. <«Het/pgabp
» Kowurpact = [ » Pacxon <4Het/Qm/Q p

» O6bem/macca 4Het/M+/M-/ZM/V+/V-/ZV
» Bpems Hapa6 < HeT/pa b

» Mpou.pacx < Het/pa p

» Owubka < Het/pa p

» R usmepeHHoe <« Het/pa b

» HabpaHHas go3a<4 HeT/Ma/Vgo»

> BbIEOP PA3BMEPHOCTEM

» Pacxop 4nim (Kr/Mik/M?'/‘i(T/‘lTP
» O0bem (Macca) <« n(Kr)7M3(Tf>

» ConpotueneHue €4 Om/kOm p

> Ycran. 100 % pacx, n/MuH
100%pac. = xxxx.xx n/MuH

oooo.oo

* - UHOUYUPYemMCsl npU nepesooe Pacxo0omMepa 8 PENCUM USMEPEHUSL MACCOBO20 PACX00d

Puc.I'.6 - Menro «<HACTPOUKA MHOUKALIUW 1 Merto (OKHA) HIKHETO YPOBHSI
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Moanuckb n aaTa

B3am. uHB. Ne | UHB. Ne ay6n.

Moanuck n paTta

UHuB. Ne noan.

I[MTPUJIOXEHUE [T

(cipaBOYHOE)
Ucrounuk BTOPUYHOTO MUTAHUA

BxoaHoe HanpsxeHue/Tok ~90...264B/0,27A
50y

YacToTa BXOQHOro HanpskeHus

MakcumanbHasa BbiXOAHaA MOWHOCTL 24BT

100*
75" N
Y
i i
o B3NET UBMN
/’ MCTOYHUK BTOPUYHOTIO NUTAHUA EH[
nBMN-24.24

4,_‘0 zf,-) BbixogHoe HanpaxeHue/ToK =24BM1A
(o)) [ve] CTeneHb 3aWMUThbI IP40
BXO[ BE3 3A3EMIIEHUST  BpIxop,
~90...264B/0,27A A HE BKIIOYATB! o451
ololo[] (e ] lolo
NI[L poccuda 09.2021 | *| -
[
¥ A
Y m
> 3,5%
a) BUJI CTIepeIn
3
Y
*
o)
o

0) BUJ CHU3Y

* - cipaBOYHBIN pa3zMep

1 — ucmounux numanus; 2 — kponwmetin 0na Kpenaenus na DIN-peiiky 35/7,5; 3 — kon-
MAaKmMHAas KO100KA NOOKIIOYEHUSL BXOOH020 KADesl U 3a3eMIA0ue20 NPo8OOHUKA, 4 — UHOUKAmMOp
Pabomvl UCMOYHUKA BMOPUYHO20 NUMAHUL, 5 — KOHMAKMHAS KOJIOOKA NOOKIIOUEHUS. 8bIXOOHO20

kabels.

35"

55"

//I
LV

0) Bua cOOKY (C KpOHILITEHHAMM )

Macca — ne 6onee 0,25 ke

Puc. /1.1 - Bux uctounmka BTopuaHOTO NTUTaHus ucroHenus VBI1-24.24

U3m.| Jluem| Ne Gokym.
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JIuct perucrpanuu U3MEHEHUN
Homepa nucroB (cTpanuir) Beero - BX?H’{‘
i Ne
" . " CTOB No 11
M-\ u3MeHEH-| 3aMeHEH- operx | AHHYHPO- | (crparr) ° okyM.|conpoBo.| IToxm. | Jlara
HBIX HBIX BaHHBIX | p OKyM. AOKYM. 1
aara
©
=
1]
=3
=
A
o
=
=
g
(<]
(=
g
©
>
o
o1
2
]
I
S
[-]]
2
o
I
=
s
[+]
[52]
o
(]
[
©
o
=
A
(5]
s
=
[~}
(<]
(=
re ter-Ex doc3.0
g
[
o
=
2
g? Jlucm
3 LUKC[.407212.002-60 P3 =
U3m.| Jluem| Ne Gokym. [Moon. Hama

Dopmam A4




