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BBEJEHUE

Hacrosimuii 10KyMEHT paclpoCTpaHSeTCsl Ha PacXxoJOMEpP-CUETUMK IIEKTPOMAarHUTHBIN
«B3JIET TOP» B3pbIBO3aIIUIIICHHOTO UCMONHEHHs (anee — pacxogomep, TOP EX), BbimoHeH-
HBII Ha OCHOBE OOLIETPOMBIIIIJICHHOTO UCTIOJIHEHHS PacX0J0Mepa-CueTYNKa JIEKTPOMArHUTHOTO
«B3JIET TOP», u npenHa3HayeH AJi 03HAKOMJICHHUS ¢ YCTPOMCTBOM U MOPSIKOM SKCILTyaTalluu
pacxoomepa.

B cBs13u ¢ moCcTOSIHHOM paboTON Ha/l YCOBEPIICHCTBOBAHUEM IPUOOPA, B PACX0IOMEPE BO3-
MO>KHBI OTJIMYMS OT HACTOSLIEr0 PYKOBOJCTBA, HE BIMSIOIIME HA METPOJIOTMUECKUE XapaKTepu-
CTHKH U ()yHKIMOHAJIHHBIE BO3MOKHOCTH TIPUOOPA.

IIEPEYEHB ITPUHSATHIX COKPAILEHUI

DN - IMaMEeTp YCIOBHOTO MPOXO0/1a;

B3 - OJIOK 2JIEKTPOHUKH;

KK - KUIKOKPUCTAIUIMYECKUN UHANKATOP;

K, - KOHCTaHTa npeoOpa3zoBaHUs BBIX0/1A;

HC - HEIUTaTHAs CUTYyAaIlus;

[IK - IEPCOHAJIbHBIN KOMIIBIOTED;

1o - IporpaMMHO€ 00ecrieueHue;

III1P - IEPBUYHBIN TTpeoOpa3oBaTeh pacxoa,;
Imys - IpaBUWJIa YCTPOMCTBA JIEKTPOYCTAHOBOK;
PD - PYKOBOJICTBO IO AKCILTyaTalllu;

TOP Ex - pacxoaomep-CUETYHMK JIEKTPOMArHUTHBIN B3PhIBO3AMIMIIEHHOTO UCTIOJHEHNS;
S/C - 3JIEKTPOJABIKYIIAs CUJIA.

[Tpumevanue - Bug HanMeHOBaHUs WM 0003HAUCHHS, BBIIOJIHEHHOTO B TEKCTE M TA0IHIIaX
xupHbIM mpudrom Arial, Hanpumep: M3MEpPEHUA, cOOTBETCTBYET €ro 0TOOpaKEHUIO Ha JIHC-
mee npudopa.

[Tpumep 3ammcu 0003HAYCHHS pacXoJOMepa MPH €ro 3aKase:
Pacxonomep-cueruuk anexkrpoMarHutHblii «B3JIET TOP» B3pbiBO3amIuIeHHOE UCTIOJIHE-
uue «TOP Ex-XXX», rae XXX — tunopasmep (DN) pacxogomepa (Mm).

* % %

* Pacxooomep-cuemuuk snekmpomacrumnuwiil « B3JIET TOPy» 3apecucmpuposan 6 I ocyoap-
cmeeHHoMm peecmpe cpeocma usmeperuil PO noo Ne39735-14 (cepmughuxam o6 ymeepowcoeHuu
muna cpedcme uzmepenuii RU.C.29.006.4 Ne53996/1).

* Pacxodomep-cuemuux snexkmpomazcnumusiti « B3JIET TOP» coomeemcmayem mpebosa-
Huam Texnuueckozo peznamenma Tamoowcennozo corwza TP TC 020/2011 «Dnekmpomacnumnas
COBMECTNUMOCNb MEXHUUECKUX Cpedcmey (PecucmpayuonHblll HoMep 0eKIapayuy 0 coomeeni-
cmeuu: TC NRU J-RU.AB72.B.01788).

* Pacxooomep-cuemuuk snexkmpomacnumuwviii « B3JIET TOP» 63pvigo3aujuiyyeHno2o ucnoi-
HeHusi coomeemcemayem mpebosanusam Texnuueckoeo peenamenma Tamoxcennozo corza TP TC
012/2011 «O 6e3onacnocmu 060pyoosanus 0isl pabomvl 80 83Pbl8OONACHLIX cpedaxy (cepmudghu-
kam coomeemcmeusi RU C-RU.AA487.B00627) u paspewien k npumeHneHuro Ha NOOHA030PHbIX NPO-
U3800CcmMBax U 00BLEKMAX CO2NACHO MAPKUPOBKE 83DbIBO3AUJUMbI.

VY nocToBepsrolre TOKYMEHThI pa3MellleHbl Ha caiite Www.vzljot.ru
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I'APAHTUUN U3I'OTOBUTEJIA

. U3rotoButens rapantupyer coorBercTBUe pacxoaomepoB «B3JIET TOP» B3peiBo3aiu-
LIEHHOTO MCIOJHEHUs TEXHUYECKUM YCIOBMAM B IIPEEiIaX FapaHTUHHOTO CPOKA, YKa3aHHOIO B
[acropTe Ha U3ZEINe, NP COOIOACHUHN CIIEAYIOIINX YCIOBUI:

1. Xpanenue, TpaHCIIOPTUPOBAHUE, MOHTAXK UM IKCIUTyaTallUsl U3JIENINS OCYILECTBISIOTCS B
COOTBETCTBUU C TPEOOBAHUSAMU IKCIUTYaTALIUOHHONW TOKYMEHTAINH.

2. MoHTaX 1 IyCKOHAJIaI09YHbIe paOOTHI POBECHBI CIICIHATN3NPOBAHHON OpraHnu3aIlue,
MMEIOLIEH MPaBo Ha BBIIOJHEHUE JAaHHOTO BHJ1a PadoT.

I1. B ciiyuae BbIxoJa 000pyAOBaHMs U3 CTPOs, TAPAHTUNHBIA PEMOHT MPOU3BOJIUTCS B TO-
JIOBHOM WJIM PETMOHAJIBHBIX CEPBUCHBIX LIEHTPAX, aBTOPU3UPOBAHHBIX [0 padboTe ¢ 00opynoBa-
HUEM TOProBoi Mapku B3ner, npu coOtoieHnn YCIOBUH AKCIUTyaTallui U TPeOOBaHMIM, yKa3aH-
HBIX B OKCIUTYaTallMOHHOM TOKyMEHTAaIUH.

III. U3roToBUTENH HE HECET rAPAHTUHHBIX 0053aTEILCTB B CIEAYIONIUX CIIyYasx:

a) OTCYTCTBYET TAcIoOpT Ha U3JIeNNe,

0) u3nenye UMeeT MEXaHNYECKHE MTOBPEKICHUS;

B) HM3J/IeIHE XPAHWIOCH, TPAHCTIOPTHPOBAIOCH, MOHTHPOBAJIOCH U KCILTYaTHPOBAJIOCH C
HapyIIeHHeM TpeOOBaHU SKCIUTYaTAI[HOHHOW JJOKyMEHTAIIMN Ha H3JIENNE;

) OBLIO TOTYIIIEHO 3aMep3aHue (Mepexo1 B TBEp10€ (ha30BOE COCTOSIHUE) KOHTPOIUPYEMOM
KUJIKOCTH B IPOTOYHOW YaCTH W3JICITHS,

) OTCYTCTBYET HJIU TIOBPEKJICHA TNIOMOA C TOBEPHUTEIBHBIM KIICHMOM;

€) U3JIeNHe WM €r0 COCTAaBHAs YacTh MOABEPTaIOCh pa300pKe UK JOPaAOOTKE;

) TapaHTHUs HE pacIpOCTPAHAETCS Ha PACXOHbIE MaTepHAIIbI U IETaIH, UMEIOIINE OrpaHu-
YEHHBIN CPOK CITYXKOBI.

Wudopmariust mo cepBUCHOMY OOCTY)KHBAHHUIO MPEICTAaBICHA Ha caiite WwWw.vzljot.ru B
pazaene CepBuc.
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UHB. Ne noan.

1 OITMCAHUE U PABOTA
1.1 Ha3nauenue pacxojiomepa

1.1.1 Pacxogomep-cuetuuk snexkrpoMarauTHbid «B3JIET TOP» B3pbIBO3aIIMILIEHHOTO UC-
MOJIHEHUS TPEHA3HAYeH ISl U3MEPEHUS B HANIOPHBIX TPYOONPOBOAAX BEIMYUH CPEIHETO 00b-
€MHOTro pacxoja 1 00bEMa pa3IMYHBIX XKUAKOCTEH BO B3PHIBOOIIACHBIX 30HAX B IMIMPOKUX JIHAara-
30HaX M3MEHEHUS TeMIIepaTyphl, IPU MOCTOSIHHOM WJIM IIEPEMEHHOM (PEeBEpPCUBHOM) HAIpaBJie-
HUM TIOTOKA U3MEPSEMON KUKOCTH.

PacxomomMepsl MOTYT YCTaHABIMBATHCS KaK B METALIMYECKUE, TaK M B TUIACTHKOBBIE (Me-
TaJUIOIUIACTUKOBBIE) TPYOOIIPOBOIbI.

Pacxomomep B3pBIBO3AIMIIIEHHOTO MCTIOHEHUS MPEICTaBIsET cO00i pacxomomep ole-
MIPOMBIIJICHHOTO HCITIOJIHEHUSI B KOPIIYCE€ MCIIONHEHHS «B3PBIBOHEIIPOHHIIAEMasi 000JI0YKay,
YKOMITJIEKTOBAHHBIA MOJIYJIEM KOMMYTAIIUH, BKIIIOYAIONIUM Oaphepbl, 00eCIIeunBaroIe NCKPO-
0€30MacHOCTh BHEIIHMX 1ienei narepdeiica. MckpoOe30macHOCTh BHEMTHUX IIeNel oOecrneunBa-
€TCs, KpOME TOTO, BHEITHUMHU OapbepaMy UCKPO3AIIHUTHI, BKITFOUAeMBIMH B Pa3phIB HCIIOJIE3YEMbIX
nHTep(ENCHBIX Lenel pacxoaoMepa.

YpoBeHb B3PbIBO3AIINUTHI — «B3PHIBOOE30MIACHOE MEKTPOOOOPYIOBAHUEN.

Bu B3pbIBO3anIMTHl — B3phIBOHEPOHUIIaEMas 000J104Ka («d») U Mckpobe3omacHast dJeK-
TpUYecKas Ienb YPOBHS «iby.

1.1.2 Pacxogomep-cuetunk anekrpoMarauTHbI « B3JIET TOP» ucnonnenus TOP Ex cooT-
BetcTBYyeT TpeboBanusm ['OCT 31610.0-2014 (IEC 60079-0:2011), TOCT IEC 60079-1-2011 u
I'OCT 31610.11-2014 (IEC 60079-11:2011) 1 umeeT MapKHUPOBKY B3PBIBO3AIIUTHI — 1EX
d [ib] IC T6...T3 Gb X.

[Ipu ucnonb3oBaHUM HCKPOOE30MacHBIX lienel UHTep(eicoB BHEIIHNE Oapbepbl TOJKHBI
BeIOUpaTthes B cootBeTcTBuu ¢ 'OCT IEC 60079-14-2011.

1.1.3 Pacxonomep-cueTurk nekrpoMarauTHbIN «B3JIET TOP» ucnonnenus TOP Ex, ume-
IOLIUHN YKa3aHHYIO MapKHUPOBKY, MOXKET YCTaHABIMUBATHCS BO B3PhIBOOIIACHBIX 30HAX MMOMEIIEHUN
U HapyXKHBIX YCTAaHOBOK COTJIACHO MapKHPOBKE B3PbIBO3ALIUTHI, TeXHHUUECKOro periamenta Ta-
MoxeHHoro coroza TP TC 012/2011 «O 6e3omacHOoCTH 000pyI0BaHUsI 1711 PaOOTHI BO B3PBIBO-
omacusIx cpeaax», [OCT 31610.0-2014 (IEC 60079-0:2011), 'OCT 31610.11-2014 (IEC 60079-
11:2011), 'OCT IEC 60079-14-2011, rmaBe 7.3 IIYD u apyruM HOPMAaTUBHBIM JOKYMEHTaM, pe-
[JIAMEHTUPYIOIIUM TPUMEHEHHUE 3JIEKTPOOOOPYIOBaHMSI, PACHIOJIOKEHHOIO BO B3PHIBOOIIACHOM
30HE€ MU CBSI3aHHOTO HCKPOOE30MacCHBIMU JJIEKTPUYECKUMHU LEMSIMU C DJIEKTPOTEXHUYECKUMU
yCTPOMCTBaMHU, PACIOIOKEHHBIMU BHE B3PHIBOOTIACHOM 30HBI.

1.1.4 Pacxonomep-cueruuk snexkrpomarauTabil «B3JIET TOP» ucnommenust TOP Ex o6ec-
MEeYNBAECT:

- U3MEPEHUE CPEeTHEr0 0OOBEMHOTO PacXo/ia Mpy NPSIMOM U 0OpaTHOM HampaBlIEHUH MMOTOKA;

- onpezienieHre 00beMa HapaCTAIOIIMM UTOTOM OTIIBHO JUIsl IPSIMOTO U 0OpaTHOTO HATIPaB-
JIEHUS TIOTOKA, a TAK)Ke X aredpandeckoil CyMMBI C YU€TOM HampaBlIeHHs MOTOKa,

- JI03UPOBAHKE MPEABAPUTEIHHO 3aJaHHOTO 3HAUEHUSI 00beMa KHJIKOCTU U OIpe/eeHue
IIPH 3TOM BEJIMYMHBI OTMEPEHHOM J03bI M BPEMEHHU J03MPOBAHHS;

- KOHTPOJIb 3aM0JIHEHHOCTH TPyOOTIPOBOA;

- MHJIMKAILIUIO PE3yAbTaTOB U3MEPEHUH (MHAUKATOp yCTaHABIUBAETCS 10 3aKa3y);

- BBIBOJ] pe3yJbTaTOB MU3MEpPEHUi B BHUJIe TOKOBOTo curHaia (u yepe3 HART untepdeiic),
YaCTOTHO-UMITYJIBCHBIX M JIOTUYECKUX CUTHAJIOB;

- aBTOMATHYECKHI KOHTPOJIb M WHIUKAIIUIO HATMYKS HEIITATHBIX CUTYallui U OTKA30B;

- BBIBOJ] U3MEPUTENHHOM, IUarHOCTUYECKON, YCTAHOBOYHOUM U ApPYyroil nHGopMaIuu yepes
nocienoBarensHbI nHTEpdetic RS-485;

- 3aIIUTY YCTAHOBOYHBIX TAHHBIX OT HECAHKIIMOHUPOBAHHOTO JOCTYIIA.

Pacxonomep obecrieunBaeT Takke pacdeT 3HaUSHUI MacCOBOTO pacxojia U MacChl P BBe-
JICHUH B PUOOP 3HAUCHUS TUIOTHOCTH KOHTPOIUPYEMOU KUAKOCTH. [lorperHocTs onpeaeneHus
MacCOBOTO pacxo/ia U Macchl HE HOPMHUPOBAHA.
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1.2 TexHnueckue XapakTepUCTHKH

1.2.1 Texuuyeckue XapakTepUCTUKU PAcX0J0Mepa IpUBEICHbI B Tab. 1.

Tabauua 1

HaunmeHnoBanue napamerpa 3HaueHue napameTpa

1. lnamerp ycIOBHOTO IPOXOJa,

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

2. MakcumanbHasi CKOPOCTh KHJI-

10
KOCTH B TPyOOITPOBOJIE, V, M/C

3. HanbGonpmmii u3amepsieMblit
00BEMHBIH (MacCOBBII) pacxo 2,83 6,37 |11,32|17,69|28,98|45,28|70,75|119,6/181,1|283,0|636,8| 1132 | 2547
xuakoctn, QHano, M/a

4. YyBCTBUTENBHOCTH PACXOJ0-
Mepa o CKOPOCTH MOTOKa, He 00- 0,01
1ee, M/C

5. HauGomnblee naBieHue B Tpy-

*
6orposoje, P, MIla He Oonee 2,5

6. Haumenbias yneiabHasi poBoO-
JIUMOCTh pa0o4eii KHUIKOCTH, 10*
CM/Mm

7. Temnepatypa paboueii ®KHIKO-

cth, °C ot munyc 10 g0 +150

8. JlnamazoH TemmepaTypsl OKpy-

. o ot munyc 30 o + 70
katromeit cpensr, °C

9. HanpspkeHre muTaHUs =24 B (cm. m.1.2.3)
10. IToTpedasiemast MOIIHOCTD, BT He Oonee 15
I]{.l. Cpenuss HapaOOTKa Ha OTKa3, 75 000
E 12. Cpenuuii CpoK CiIysKObI, JIET 12
3 *- 1o 3akasy ¢uanrnoBanubie pacxogomepbl DN20-DN300 moryt mocTaBisThCs Ha JaBJe-
2 nue 4,0 MIIa.
=
=
g 1.2.2 Pacxonomep cootBercTByeT TpeboBanusm ['OCT P 52931-2008 no ycToiunBOCTH:
= - K KJINMAaTUYECKUM BO3JECHCTBUAM — B COOTBETCTBUU ¢ Tpynnoit J(1;
z - K BO3JICHCTBHIO aTMOC(HEPHOTO JaBJIICHHS — B COOTBETCTBUH C Tpynmoi P2;
S - K BO3/ICWCTBUIO CUHYCOUJAIbHBIX BUOPALIU BEICOKOM 4aCTOTHl — B COOTBETCTBUU C IPYII-
; ot N2.
a Crenenp 3anuThl pacxogomepa cootBercTByeT Koay IP67 mo 'OCT 14254-2015.
I
=
3 1.2.3 DnexTponuTaHue pacXxooMepa OCYIIECTBISETCS CTA0MIN3UPOBAHHBIM HAMPSKEHHEM
@ MIOCTOSIHHOTO TOKa B Juana3one oT 22 1o 26 B ¢ ypoBHem mynbcanuii He 6omee +1,0 %.
ES [Mutanue ot cetu nepemennoro Toka 220 B 50 I'y oOecnieurBaeTcs ¢ MOMOIIBIO MOCTABIISA-
§ €MOro 1o 3aka3zy uctouyHuka sropuynoro nuranus «B3JIET UBII» ucnonnenus NBII-24.24.
[32]
m
1.2.4 BeixoHble napaMeTpbl nckpobesonacHbix neneil TOP Ex He mpeBblaroT BeIUYMH,
© yKa3aHHBIX B Ta0M.2.
& Tab6nuna 2
; Hckpobe3onacHble nenu Uo, B lo, MA Po, BT | Co, MK® | Lo, MI'H
S ToKOBBIHM BEIXO[ 22,2 120 0,7 0,14 0,2
é" JluckpeTHble 1enu:
Nurepdeiic RS-485, ynuBepcaibHbIe BbI- 11,1 285 0,8 0,38 0,25
= XO/1bl, JIOTHYECKUH BXO]I
=}
]
=
(-]}
2
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Tabmnuna 3
Hckpobe3onacHplie nenu Ui, B li, MA Pi, Br | Ci, Mmx® | Li, MI'n
TOKOBBIN BBIXO/I 30 105 2,0 ~0 ~0
JluckperHsbie Lenu:
Wutepodeiic RS-485, ynuBepcanbHbIe BbI- 16 160 1,0 ~0 ~0
XOJIBI, JIOTHYECKUI BXO/I

1.2.5 Bxoanble mapameTpsl uckpoOe3onacHbiX meneil TOP Ex He mpeBbIIaroT BEIWYHH,
yKa3aHHbIX B Ta01.3.

10B 0T 0,001-Quaus 10 0,03 Quans cocTaBisror 10,35 %.

4yCro aydaria3oHa,

1.2.6 PaboTa pacxogomMepa JOMYyCKaeTcs Kak ¢ UCIOJIb30BaHIEM TOJIBKO BHYTPEHHHUX Oaph-
€pOB UCKPO3aIIUTHI, TaK U C IPUMEHEHUEM JIOTIOJIHUTEIBHBIX BHEITHUX 0apbepPOB HCKPO3ALIUTHI
(cMm. 11.1.5.4). Pa3nuvnbie BapuaHTHI MOIKIIOUYEHIS BHEITHUX OAPHEPOB U XapaKTEPUCTUKH HCKPO-
0e30MacHbIX Ienel npuBeaeHbl B npuiioxkeHnn B. MckpobesonacHocTh nHTEphENCHBIX Lenei
o0ecrieynBaeTcst TOJIBKO P MCIIOJIb30BAaHIH BHEITHUX OAPhepOB HCKPO3AITUTEHI.

1.2.7 Ilpenensl fomycKaeMoii OCHOBHOW OTHOCHTEIIBHOM MOTPEITHOCTH MTPY U3MEPEHUH, HH-
JUKAIUM, pEerucTpaluy, XpaHeHUH U Nepeadye pe3yabTaTOB M3MEPEHHH cpelHero 0ObeMHOTO
pacxosa, 00beMa pazIMYHbIX KUAKOCTEH MpH JII0OOM HaIpaBJIEHUH MOTOKA B AMAINa30HE Pacxo-
110B OT 0,03 Qyians 10 Quaus cocTasisrot +0,35 %.

1.2.8 Ilpenensl nomMycKaeMoi OCHOBHOW MPUBEICHHON MTOTPEITHOCTH TIPH W3MEPEHUH, HH-
JUKAIUM, PErUCTpalui, XpaHEHWU M TNepefade pe3yiabTaToB U3MEPEHHM CpeIHEro 0ObeMHOTO
pacxoja, o0beMa pa3IMYHbIX )KUIKOCTEH IpH JIF000M HAINlpaBJIEHUH NTOTOKA B TUAMa30HE Pacxo-

1.2.9 Ilpenensl gomyckaeMoi JOTIOTHUTEIHLHOM IMOTPEITHOCTH PacX0I0Mepa COCTABIISIOT:
- 0,2 % — npu U3MEHEHUU TeMIiepaTypbl KOHTPOJIUPYEMOU KUAKOCTH B Mpeaenax pabo-

- £0,1% na xaxzasle 10 °C — npu U3MEHEHUN TeMIIEpaTyphbl OKPYXKAIOIIEro BO3/1yXa B Ipe-
nenmax pabodero auamnazoHa.

ITo 3aka3y Bo3MOKHa IocTaBka pacxoomepoB turnopamepa DN300 ¢ npenenamu oTHOCH-

tenpHOM norpemHocTH £1,0 % B quanazone pacxoqoB oT 0,03 Quaus 10 Quanc ¥ IPEICTIAMU MIPH-
BeneHHo norpemHocTy £1,0 % B nmuamnazone pacxogoB OT 0,002:Quans 10 0,03 Quans, TAE Quans
=1273 m>/u.

6otku — 0,1 %.

MPUJIOKEHUU A.

1.2.10 [Ipenensl gomyckaeMoi OTHOCUTENIBLHOM MOTPEIIHOCTH PErucTpaliii BpeMEHU Hapa-

1.2.11 BHemHuii Bua U MaccorabapuUTHBIC XapaKTEPUCTUKH pacxojioMepa MPUBEICHBI B
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1.3 CocraB
KoMIekT moctaBku pacxoaomMepa MpuBeAeH B Tabm.4.

Tabnuua 4
HaumeHnoBanue Kon-Bo IIpumeuanue
Pacxonomep-cuerunk anektpomarauTHeld «B3JIET TOP» B3phIBO3amu- 1
[Ipumeuanue 1
mieHHoe ucnogHeHne TOP Ex-XXX
Komnnexkt MmonTaxHbIx yacteit (KMY) 1 [Tpumeuanue 2
[Tacnopt 1
KommuekT skcruryaTaliluOHHON JOKYMEHTAIIUH B COCTaBe:
- PYKOBOJCTBO IO 3KCILTyaTaluu [Ipumeuanue 3
- HHCTPYKIHUS TI0 MOHTaXYy

[Ipumeuanus:

1. Tunopasmep pacxooMepa U €ro UCIOIHEHNE — B COOTBETCTBUHU C 3aKAa30M.

2. B cocraB KMY BXomsT: MpoKagKy, KabelbHbIE HAKOHEYHUKH, TUIOMOBI, MPOBOJIOKA
JI0OMOMPOBOYHAS.

3. OKcIuTyaTallMOHHAs JOKYMEHTAllMs M KapThl 3aKa3a Ha JJaHHOE W3JIeHe U APYryro Mpo-
IYKIHIO, BhITycKaeMyro GupMoit «B3neT», pa3MelieHsl Ha caiite mo aapecy Www.vzljot.ru.

Tam ke pa3melieH MakeT IporpamMm «YHHUBEPCAIbHBIM MPOCMOTPILHKY, BKIFOUYAOIANA B
CBOM cocTaB MHCTpYMeHTalbHYI0 iporpamMmy «Mouutop B3JIET TOP» mist paboTsl ¢ mpubopom
10 TocJeioBaTei-HoMy HHTEepdericy RS-485.

4. Tlo 3aka3y B KOMIUIEKT MOCTaBKH PacxoJ0Mepa MOKET BKJIIOUAThCS CIIEAYIOIee JOMO0-
HUTETbHOE 000pyAOBaHUE:!

- IPUCOETMHUTEIIbHAS apMaTypa, B KOTOPYIO BKITIOUAIOTCS ()IaHIIbI, Ta0APUTHBIM UMUATATOP
[II1P, kpenex, TOMOMHUTEIbHBIE TPOKIAAKU. JJomycTMOE JaBI€HHE MOCTABISAEMON MPUCOETU-
HUTENbHOM apMarypsl — 2,5 MIlla. IlocTtaBka mpUCOEIMHUTEILHOM apMaTypbl Ha JaBJICHHE
4,0 MIla — no 3aka3y;

- Kabenu MUTaHus ¥ HHTEPQEICoB,;

- ucrounuk BropuuHoro nutanus «B3JIET UBID» ucnonnenus NBII-24.24 (s nutanus
pacxojomMepa oT ceTH repemeHHoro Toka 220 B 50 I'u);

- Oapbephl UCKPO3AIIUTHI MPU HMCIOJIB30BAHUM UCKPOOE30MacHbIX MHTEP(EHCHBIX Iiernei
pacxoomepa;

- KOMIUIEKC U3MepUTENbHO-BbIuucIUTENbHBIN «B3JIET» ncnonnenus UBK-TOP.
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1.4 YcrpoiicTBo U paboTa

1.4.1 Ipunuun paboTs

[punnun padotel TOP Ex ocHOBaH Ha n3MepeHuu uieKTpoaBrkyei cuisl (31C) uamyk-
[IU¥, BO3HUKAIOIIEH B 00bEME AIIEKTPOIPOBOIAINEH KUAKOCTH, IBUKYIIECHCS B MArHUTHOM TI0JIE,
CO3/1aBa€MOM DJICKTPOMAarHUTHOW CHCTEMOW B CEUEHUHM KaHaja MEPBUYHOTO MpeoOpa3zoBaTess
pacxona (puc.1).

B3pbiBo6e3onacHas

BapbiBoonacHasi 30Ha

~220B50/y

|
|
|
PACXOOOMEP 30Ha |
BNOK 3NEKTPOHUKU | ™ " Ve 1
| WUcTouHunk
- Mutanve = 22-26 B | | BTOPUUHOTO
Bl | | nuTanHus =24B
NEPBUYHBIN Tumarue obmomok Tokoebili cuzHasn F_ ———————————— =
NPEOBPA3OBATENb PACXOHA | snexmpomaziuma b T L |
Mopyne nutanus Cuenan yHueepcanbHozo ebixoda Nel | ‘I
= >
‘ CueHan yHugepcanbHo20 8bixoda No2 | |
Mopynb it it el |----->| BM
¢ KOMMyTauuu le — | —|- — _ Cuenanynpaenenus _ _ _ _ _ T--——- |
RS-485 (ModBus) | o
3nekmpod npomepa 5 Vl_ ______
conpomueneHus |
|
»  Mepi |
OAC urdykyuy M3MepUTenLHLIN ¢ |
p Tenb U N N | r—— — =1
! | |
Mogyni »—f KnaBunatypa : | : |
P> AONONHUTENbHbIX "_]:_I___ | MoTpeburenn |
> uHTepdeiicoB r--- "‘1| | WHopmMauum
D—? WHaukaTop | | | |
- T 1 | | |
| L ___ |
|

Puc.1 - CrpykrypHas cxema pacxoaoMmepa
BbU — 6apwvepvi uckposawumol

DJIeKTPOMArHUTHBIA MEPBUUHBIN MpeoOpaszoBaTens pacxona (ITITP) mpencraBiser coboit
TOJIbII1 MAarHUTONPOHUIIAEMBIN HWJIMHIP, CHAPYKH KOTOPOTO pa3MenieHbl 0OMOTKHU 3JIeKTpoMar-
HUTA. BHYTpEeHHSISI MOBEPXHOCTH LIJIMHAPA UMEET ANEKTPOU3OISILIMOHHOE MOKphITHE. [[71s1 chema
M3MEpPUTENBHOTO CUTHAja B CTEHKaX IWJIMHJIpPA JUaMETPalIbHO PACIOIOKEHbI JBa 3JIEKTpoJa B
TOPU30HTAIBHOM MJIOCKOCTH, KOHTAKTUPYIOIIKE C KOHTPOJIUPYEMOU KUAKOCTBIO.

OJIC uanyknuu E nponopuroHanbHa CpeiHeld CKOPOCTH MOTOKA KUAKOCTH V, PACCTOSHUIO
MEXIy 31ekTpogaaMu d (BHYTpEHHEMY IHaMeTpy MEPBHYHOIO MpeoOpa3oBaTesisi) U MarHUTHON
MHIYKIUU B!

E = kBdv, (1)
rae k — ko3 dunueHT nponopruoHaAIbHOCTH.

Jlis nannoro TunopasMepa TOP B u d— Bennunnbl noctosuusie. 3Hayenue J/IC He 3aBUCUT
OT TEMIEPATYypPhl, BA3KOCTHU, & TAK)KE MMPOBOIUMOCTH KUJIKOCTH MIPH YCIOBUH, YTO IPOBOJAUMOCTH
HE MEHbIIIEe YKa3aHHOM B TEXHMYECKUX XapaKTEPUCTUKAX pacXooMepa.

C yuetom popmymnsl ansa DJ]C unaykuuu pacxon Q omnpezaensercs clieayromuM o0pa3om:

Q=—rv=_—FE. 2
O6beM xunkoctu V, npomenuieii uepes3 [P 3a untepsan Bpemenu T, paccuuTbIiBaeTCs 110
bopmye:
T
V= j Q(t)dt. 3)
0

3HaueHuss MaccoBoro pacxoaa Qm u maccel M paccCUMTHIBAIOTCS B COOTBETCTBUU C 3a]1aH-
HBIM 3HAUYE€HUEM IJIOTHOCTH KOHTPOJIUPYEMOM KUIKOCTHU p.

Jlnst onpeneneHus CONPOTUBICHUSI KOHTPOJIUPYEMOM KUAKOCTH B CTEHKAX LUIUH/PA B BEP-
TUKAJIBHOW TUIOCKOCTU JAMAMETPAIbHO PACHOJIOKEHBI €IIe JBa 3JEKTPOAa, OAUH U3 KOTOPBIX
(HIKHUN) 3aMKHYT Ha KOpIyc mpudopa.
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1.4.2 YcTpoiicTBO pacxoiomepa

1.4.2.1 PacxomomMep COCTOUT U3 DIEKTPOMATHUTHOTO MEPBUYHOTO MpeoOpa3oBarens pac-
X0J1a ¥ BTOPUYHOTO MpeoOpa3oBaTeliss — MEKPOIIPOIIECCOPHOTO Oiioka dnnekTpoHuku (B3).

B1iok 31eKTPOHUKH COCPIKUT MOJIYIh MTUTAHHS, MOIYJIh KOMMYTAIUH, TICPBUYHBIA H3Me-
PUTENBHBIN MpeoOpa3oBaTelb, MOIYJIb JOMOIHUTEIBHBIX HHTEP(EHCOB.

1.4.2.2 Biok 3eKTpOHUKH 00ECTIeunBaeT:

- nmutanne oomoTok I1I1P;

- mpueM 1 00paboTKy u3MepuTensHoro curnana (3C uHAyKIN), ONpeIe]ICHHE CPEIHETO
00BEMHOTO pacxoa;

- onpeesieHrue o0beMa (Macchl) KUAKOCTH HAPACTAIOIIUM UTOTOM OTACIBHO ISl IPSIMOTO
1 00paTHOTO HAIPABJICHHS MMOTOKA, & TAKXKE CYMMAapHbBIX 3HAUCHH 0ObeMa (MacChl) C YUETOM M
0e3 ydera HanpaBJICHUS TTOTOKA;

- OIIPEJICIICHUE COTIPOTHBIICHUS YKHUIKOCTH;

- JIO3MPOBAHHUE MPEIBAPUTEIILHO 3aaHHOTO 3HAYEHUS 00beMa (MacChl) KHUIKOCTH U B pe-
KHUME «CTAPT-CTOI» C KIIABHATYPHI WJIH TI0 BHEITHEMY CHUTHATY (4epe3 BXOJ YIIPaBICHHUS);

- OlIpeIeICHHE BpEMEHH HapabOTKN HapaCTaIOIINM HTOTOM;

- IMaTHOCTUKY pabOThI pacXxoI0Mepa;

- KOHTPOJIb TEMIIepaTypsl BHYTpH bD;

- XpaHEeHHE YCTAaHOBOYHBIX JAHHBIX U TTapaMeTPOB HAKOTUICHHUS,

- BBIBOJT HA MHIUKATOP (IIPH €T0 HAIMYUH) PE3yJIbTaTOB U3MEPEHUS U TUArHOCTHKH, YCTa-
HOBOYHBIX TTapaMETPOB, a TAKXKE JOCTYIT K HACTPOSYHBIM TTapaMeTpaM U UX MOIH(DHUKAIIHIO;

- BBIBO/I PE3y/IbTATOB U3MEPEHHSI B BUJIE TOKOBOTO, YaCTOTHO-UMITYJIECHBIX WJTH JIOTHUSCKUAX
CUTHAJIOB;

- BBIBOJ] U3MEPUTEIIBHOMN, TMarHOCTUUECKOM, YCTAHOBOYHOM U ApYro mHpOpMaIuu yepes
nocienoBarenbHbIi uHTEpdeiic RS-485 u unrepdeiic HART,;

- 3aIIUTY apXUBHBIX U YCTAHOBOYHBIX JAHHBIX OT HECAHKLIMOHUPOBAHHOTO JIOCTYTIA.

1.4.3 Pesxxumbl paboThI

1.4.3.1 TOP Ex umeeT Tpu pexxuma pabOThI:

- HACTPOMKA — pexuM HaCTPOHKH U OBEPKH;

- CEPBUC — pexum NoAroTOBKH K SKCIUTyaTal|u;

- PABOTA — skcIutyaTaiiiOHHBIA PEXUM (PEKUM OJTb30BATE).

Pesxum HACTPOMKA 3ajaetcst myTeM 3aMbIKaHHS EPeMBIUKOil KOHTAKTHOM mapbl J1 Ha
Moyiie kommyTtanuu (cMm. puc.A.5 npunoxxenus A). Pexxumsr CEPBUC u PABOTA 1nipu otcyt-
CTBUU MepeMbIukH Ha J1 3a7a10TCsl COOTBETCTBYIOUIUM MOJI0XKeHHeM nepekintodarens SKI.

1.4.3.2 PexxuMBbl OTJIMYAIOTCS YPOBHEM JOCTyIa K MHGOpMauK (MHIAIUPYEMOW Ha JHUC-
iee u/wim nepegaBaemMoi no unrepdeiicy RS-485) 1 BO3MOXKHOCTSAMU 10 U3MEHEHUIO YCTaHO-
BOYHBIX [1IAPAMETPOB pacxoJoMepa.

HanGonpmmMu BO3MOKHOCTAMH 00J1aaeT PEKUM HACTPOVKA. B stom pexXuMe UH]IH-
LIUPYIOTCS BCE MapaMeTpbl M BO3MOKHAa MOJIU(HKAIUS BCEX YCTAHOBOYHBIX MapaMeTpPOB.
Haumenbmumu Bo3MoxHOCTSIMEU 00naaaet pexxum PABOTA.

1.4.3.3 Pexxum PABOTA — 370 pexum 3Kciyataliuu pacxojiomepa Ha o0bekre. B pexnme
PABOTA mnonb3oBaTenb UMEET BO3MOXKHOCTh TPOCMATPUBATD:

a) U3MepsieMble 3HAUCHHUs MTapaMeTPOB;

0) 3HaueHHE BPEMEHH HapaOOTKU.

B pexume PABOTA monb30BaTens UMEET BO3MOKHOCTD YIPABIATH J03UPOBAHUEM, MIPE/-
BapUTENILHO 33/1aB 3HAUE€HHE 00beMa TUO0 MacChl 103bI JKUIKOCTH, UIH B PEXKUME «CTAPT-CTOID».

1.4.3.4 Pexxum CEPBUC — 370 pexuM MOArOTOBKM pacxooMepa K 3KCILTyaTalluu Ha 00b-
exTe. B JaHHOM pexuMe TOCTYII K peJaKTUPOBAHHIO YCTAHOBOYHBIX MTAPAMETPOB 3aIIHIISH apo-
neM. OTKJIIOYHTH 3aIIUTY MapoJieM BO3MOXKHO TOJILKO 1o uHTepdeiicy RS-485 ¢ momomipio mpo-
rpaMMbl «Monurtop B3JIET TOP».
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B pexxume CEPBUC nononuutensHo (1o otHomeHuto K pexumy PABOTA) Bo3MoxkHO:

a) 6e3 BBOJIa MapoJIst — MPOCMATPHUBATh 3HAUECHUS BCEX YCTAHOBOYHBIX MAPAMETPOB;

0) ¢ BBOJIOM MapoJIsi — MPOCMATPUBATh U MOAU(PHUIIUPOBATH 3HAUCHUS:

- mapaMeTpoB cBs3u 1o uHTepdericy RS-485 (ModBus);

- IapaMeTPOB BXO/JIa YIIPABJIEHUS, TOKOBOTO U YHUBEPCAIbHBIX BBIXOJ/IOB;

- KOHCTAaHTHI (PUJIBTPa CUTHAJA PacXojia U apaMeTpOB aBTOMAaTa YCTAaHOBKH pacxo/ia;

- HACTpOEK OBICTPOJCHCTBUS pacxooMepa MPu U3MEPEHUU PACX0/Ia;

- eIMHUI] H3MEPEHHs 06BEMHOT0 (MaccoBOro) pacxoaa [M>/4 (T/4), n/mun (kr/Mun)] 1 065-
ema (maccer) [M3(1), 1 (xr)];

Takxke BO3MOYKHO IPOU3BOJUTH CIEAYIOUINE ONEPALIUU:

- HACTPOMKY 3aIl0JIHEHUS TPyOOIIpOBOa;

- U3MEHATH pabounii IMana30H U3MEPEHHs pacxo/ia ¥ TPAHUIBl OTCEYEK MO PACXOIy;

- OCYUIIECTBJIATH BBOJI 3HAUEHUI 0OBEMOB /103 ¥ TPOBOAUTH KAIMOPOBKY 103aTOPA,;

- MPOU3BOAUTH CMEHY MapoJIs AJs AOCTyNa K MOAU(UKAIINYA YCTAaHOBOYHBIX TaPAMETPOB.

[Tpu BEITyCKe U3 MPOM3BOACTBA YCTaHABIMBAETCS Mapoiib 123.

1.4.3.5 B pesxume HACTPOMKA B03MOXHO HPOCMATPHBATH ¥ MOAM(PHUIHPOBATH BCE Ia-
pamMeTpsl 0€3 UCKITIOUYCHUSI.

B sTOM pexume mpou3BOAUTCS HAcTpoilka mpubopa B Mpolecce MPOU3BOACTBA U FOCTHU-
poBKa (KanuOpoBKa) MpH MOBEPKE.

1.4.3.6 Momudukanusi yCTAHOBOYHBIX MapaMeTpoB, NocTynHbIX B pexkxume CEPBUC, ne
BIIUSIET HA METPOJIOIMUECKHE XapaKTePUCTUKN IpUOOpa M MOKET MTPOU3BOIUTHCS IPH HEOOXO U~
MocTH Ha o0bekTe. [lapamerpsl HacTpoiiku U kKannOpoBkH pacxogomepa B pexumax CEPBUC u
PABOTA HenocTynHBI.

1.4.4 BHemHue cBs3u

1.4.4.1 NnTepdeiice pacxogomepa

[TocnenoBatensHbIN nHTEpheiic RS-485 mo3Bosser moayvaTs HHGOPMAITHIO 00 H3MEPSEMBIX U
YCTaHOBOUHBIX ITapaMeTpax, a TakkKe MOIU(PHUIIMPOBATE TOCTYTHbIE YCTAHOBOYHBIE TAPaMETPhI.

Hutepodeiic RS-485 noanepxusaet mporokoa ModBus (RTU ModBus u ASCII ModBus).
Cxkopocts 00MeHa 1o uHTepdeiicy RS-485 (ot 2400 mo 115200 box), a Takke mapameTpsl CBSI3U
yCTaHABIUBAIOTCS MIPOrPAMMHO.

Cxema BbIXO/HOM 1lenH UHTepdeiica U XapakTepuCcTUKU UHTepdeiica NpuBeIeHbI B MPUIIO-
*eHuu B.

Nutepderic HART peann3oBan Ha 6a3e TOKOBOTO BBIX0J1a PACX0A0MEPa M UCTIONB3YETCS ISt
CUMTBIBAHUS M3MEpPUTEIbHONU MHpOpMarmu U yrpasienus: nmpuoopom B SCADA-cucremax. HART
MIPOTOKOJI OCHOBAH Ha METOJIE Tepeaul JaHHBIX C MOMOIIBI0 YacTOTHOM Morymsiuu (Frequency
Shift Keying, FSK), B cooTBeTcTBHM ¢ KOMMYHHKaIMOHHBIM cTanaaproM Bell 202. [upposas uH-
dopmars nepenaércs yactoramu 1200 I'm (mornyeckas 1) m 2200 I'n (mormueckuii 0), KOTOpbIC
HaKJIaIbIBAIOTCSl HA AHAJIOTOBBIN TOKOBBIN CUTHA.

YacTOTHO-MOAYIUPOBAHHBIN CUTHAI SIBISIETCS IBYXIOJSPHBIM, U MPU MPUMEHEHUH COOT-
BETCTBYIOIICH (PUIBTpALUU HE BIMAET HA OCHOBHOM aHaoroBslil curaain 4-20 MA. CkopocTs me-
penaun gannbix st HART cocraisier 1,2 k6ut/c. HART nportokon peanusyet yposuu 1, 2 u 7
stanmoHHoi Moxenu ISO/OSI-cranmapta. JlOMONHUTENBHO MPOTOKON MpEAyCMaTpUBaET
HaJCcTpoiiky K ypoBHio 7 B popme HART Device Description Language.

Pacxonomep ¢ HART-unTepdeiicom MOXKeT MOJAKI0YATHCS K PETUCTPUPYIOIIEMY YCTPOii-
CTBY pPa3IMYHBIMH CIIOCOOaMMU:

- yepe3 yAaleHHOe YCTPOMCTBO CBs3H ¢ 00bekToM, Hanpumep, SIMATIC ET200M ¢ moay-
mamu HART;

- uyepe3 HART-moznem, ¢ moMompi0 KOTOPOTO YCTAHABIMBAETCS COEIMHEHHE «TOYKa-
touka» Mexy I1K mim paboueii ctanuueil u pacxogomMepom;

- uepe3 HART-mynbTuniaekcopsl.
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1.4.4.2 Bxox ynpaBiieHus.

Bxon ynpasnenus npeaHazHadeH Ul 3allycKa JI03MpPOBaHUS NMPEABAPUTEIBHO 3alaHHOTO
3Ha4YeHUs1 oObeMa (MacChl) KUAKOCTH WM 3aITyCKa U OCTAHOBA JIO3UPOBAHUS B PEKHME «CTAPT-
CTOIl» MO CUrHaily ynpasiaeHus. CxemMa BXOJIHOM Lenu BX0Ja YIpaBJICHHUS, a TaKKe IapaMeTpbl
YIPaBJISIOLIETO CUTHAJA IPUBEACHBI B IPUIIOKEHUH B.

1.4.4.3 YHuBepcabHbIE BBIXOIBI.

TOP Ex umeer aBa rajibBaHUYECKU pa3Bsi3aHHbIX BbixoJa Nel m Ne2, yHuBepcaibHBIX Kak
10 BO3MOXHOMY PEXHUMY paOOThI (YaCTOTHBIM, UMITYJIbCHBIN WJIM JIOTUYECKUI), TAaK U BO3MOXK-
HOMY Ha3Ha4YeHMIO (pacxo/l [0 MOAYJII0, MpsAMOMl u oOpatTHeIil). HasHaueHue BbIXO0B B pa3iiny-
HBIX PEKHUMaX 33J]aeTCsl yCTAHOBKAaMU, IPUBEICHHBIMH B TA0I1. 5.

B uMIynbCHOM M 4aCTOTHOM PEKMUMaX BBIXO/IbI MOT'YT UCIIOJIb30BAThCSI ISl BBIBOJIA PE3YJIb-
TaTOB U3MEPEHUS B BUJIE UMITYJILCHOM MOCIIEI0BATENILHOCTH TUIIA «MEAHJP» CO CKBAXKHOCTbHIO 2
1 HOPMUPOBAaHHBIM BECOM UMIYNbcOB. [IpenenbHast yactora cienoBanust umiyiascoB 2000 I

KoncranTa npeobpazoBanus Beixona Ky (mmmn/n) nnu Kpm (MMI/KT), onpenenstonas BEC M-
MyJIbCa, MOXET ycTaHaBIUBaThCs B mpenenax oT 0,0001 mo 9999 ¢ mrarom 0,0001. [lns onpenene-
uust 3HaueHus Kp (Kpm) ¢ ydeToM MakcHMalibHOTO 3HA4YEHHsI pacxo/ia B TpyOOIIpoBo/Ie, Te OyneT
YCTaHABIIMBATHCSA PACXOJIOMEDP, a TAKKE YACTOTHBIX CBOMCTB MPUEMHHUKA UMITYJIIbCHOIO CUTHajla

MO>KHO BOCIIOJIb30BaThCSI (POPMYIIOM:

K, (amm /) <

3,6F 1,8x10’

H
Quan6ru

(4)

Haub

r11e: Quanc — HAMOONBIIHIA KCIUTYaTAIIMOHHBIH PacXo i B TPyOOIpoBoe, Mo/ (cM. Tabm. 1);
F — maxcumanbHO aonycrumMasd Ijid IpueMHHKA 9aCToTa CJICAOBAaHUS UMITYJIbCOB Ha BBIXOIC
pacxogomepa, ['m;

’I:u=7PI — MUHHUMAJIBHO JOIMYCTUMAA MJIA MPUEMHUKA JJIIUTCIBbHOCTh UMITYJIBCOB Ha BBIXOJEC

pacxosiomepa, Mc;
Ty — mepuoa cie0BaHUSI UMITYJIBCOB Ha BBIXOJIE PACXOJ0MEPA, MC.

§ Tabnuma 5 - HazHaueHus yHMBEPCAIbHBIX BBIXOJOB

s Pexxum paboter | OGo3HaueHHE VYcnoue popMupoBaHHs CUTHAJA /

§ BBIXOJIa Ha JIUCIUICe WU3MEHECHUS COCTOSIHUS Ha BBIXOJIC

% ) Q- (Qm-) Pacxop ripu 06paTHOM (OTPHIIATENTHFHOM) HAIIPABJIEHHH TIOTOKA

= YacToTHbIN Q+ (Qm+)  |[Pacxox mpu mpsMoM (TIOJI0KUTETHHOM ) HAIPABICHHH TIOTOKA

- | Q| (| Qm| )  |Pacxon npu 11060M HampaBIEHUH OTOKA
8 V- (M-) O6beM Ipu 00paTHOM HAIPaBJIEHHH ITOTOKA

?.f Mmnynbc- V+ (M+) OO0beM Mpu MPSIMOM HAITPABJICHUH MTOTOKA
% HbIN | V| (I M| ) O0BeM TIpH JTF0O0M HaIIpaBICHUH ITOTOKA
E: Mmn. ok. Ao3. |Oxonyanue HabOpa 3aJlaHHOTO 3HAYECHHsI 00bEMa TIPH JTO3UPOBAHUI

. HanpaBneHwue |I3MeHeHne HanpaBICHHUS MOTOKA JKUAKOCTH B TPYOOIIPOBOJIE
ﬁ Q > QHanb  |lIpesbiienne 3Ha4CHUST Quans

g Ownbka JIro0ast ommoKa, THarHOCTHPYEMasi pacxoI0MepoM

g Pene po3atopa| Curnan okoH4aHusi HAOOpa 1036l
m MutaHue OTCYTCTBHE CETEBOTO MUTAHHS

JNlornyeckun | R BHe Ananas |li3MepeHHOE 3HaAYEHHE CONPOTHBIIECHHS BBIIE 3aJaHHOTO 3HAYCHHUS

i 3HaveHHE COIPOTUBIICHHUS BBIIIE YCTAHOBIEHHOTO IIOPOrOBOI0 3HAYE-
S fycras Tpy6a HUSI JUISI TYCTOM TPYOBI

; Q BHe Anana3s |3HauycHue pacxoja BHE 3aJaHHOIO THalla30Ha

H Q <Qmin |M3mMepeHHoe 3HaYEHHE pacX0ia MEHbIIE 3HAYCHUS Quun
é" Q > Qmax W3mepeHnHoe 3HaueHne pacxosa Oonpie 3Ha9eHUS Qyaxe

[To ymonuaHuIO pH BBITYCKE U3 MPOU3BOJICTBA U1 BbixoJa Nel ycraHaBIMBaeTCs YaCTOTHBIN
£ pexuM paboTsl 1 3HaueHHe Kp, ykazanHoe B Ta011.6, 4TO cOOTBETCTBYET yactote okoso 1500 'y mpu
g QHaI/I6-
%
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Tabmuna 6

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

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

4B 4acTOTHOM peXMMe 4acToTa CIeJ0BaHMs MPOMOPIHOHAIBFHA CPETHEMY OOBEMHOMY
pacxony, U3MEPEHHOMY B TeueHue npeapiaymux 80 mc.

[Tpu padote B yactoTHOM pekume 3anaercs 3Hauenue KP, a Takxke 3HaueHus napameTpos
AKT. ypoBeHb, makcumanbHas yactota (FMaKce), aBapuiinas yacrora (FaBap) u pacxon ot-
ceuxn (| Qmakd| ).

AKT. ypoBeHb — 310 ypoBeHb curHajia (BbIC Wi HU3K), COOTBETCTBYIOIINN HAITNIHIO
UMIYJbCa. DIEKTPUUYECKHE MapaMeTphl YPOBHEW CHTHAJIa IPUBEACHBI B MPHIIOKeHHH B.

MaxkcumanbHasi 4acTOTa — YacTOTa Ha BBIXOJIE MPU MaKCUMaJIbHOM pacxojie B TpyOompo-
BoJie. [IpeBbllieHrEe Ha BBIXOJIE 3HAUEHUSI MAaKCUMalIbHOW 4acTOThl AuarHoctupyercs B TOP Ex
KaK HeLlITaTHasl CUTyallus, T.€. 3a/laHHO€ JUIsl IaHHOTO BbIX0Ja 3HaueHue Kp HeKoppeKTHO.

ABapuiiHasi yacTOTa — 4acTOTa CJIeZIOBaHUs UMITYyJIbCHOM IMOCIIeIOBaTEIbHOCTU (HE OoJiee
2000 I'x), koTopast OyeT popMUPOBATHCS HA BBIXOJIE B ClIydyae, €M U3MEPEHHOE 3HaUeHue pac-
X0J1a TpeBbIaet 3HaueHue Quans U1 JanHoro DN TOP EX. 3amanHoe 3HaueHue aBapuitHOW Ya-
CTOTHI JOJDKHO OBITH HE MEHBIIIE 33/IaHHOTO 3HAYEHUSI MAaKCUMAJIbHOW YacTOTHI JUIsl JAHHOTO BbI-
xona. Jlnst oTkimovyeHust pyHKIMKA (GOPMHUPOBAHUS HA BBIXOJE aBAPUIHOMN 4aCTOTHI HEOOXO MO
3anaTh 3HadcHue FaBap, pasroe 0.

Pacxon otceukn — 3ajaBaeMoe 3HaU€HHE MAaKCHMaJIbHOTO pacxo/a, MeHblee 1100 paBHOE
Quanc, TIPH U3MEHEHUH KOTOPOTO aBTOMAaTH4ecKu mpoucxoauT nepepacuer KP miist coxpanenust
3HadeHus1 FMakc mpu pabote BBIXOJa B YaCTOTHOM pPEXKHME, WM 3HAUYCHUS TUMM Tipu padoTe
BBIX0J1a B HIMITYJIbCHOM PEXKHME.

Ha3naueHnue BBIXOZa B YaCTOTHOM PEXHME 3a/1a€TCS YCTAaHOBKAMH, NMPHUBEICHHBIMH B
Tabn.5.

Ipu yeranoske | Q | Qml ) — pacxox o Moyitr0, HMITYITBCHAS TOCIETOBATENBHOCTD C Ya-
CTOTOH clieI0BaHUs, MPOMOPLHOHAIBHON M3MEPEHHOMY 3HAUYEHUIO pacxoja, GopMupyeTcs Ha
BBIXOJIC MPH JIFOOOM HAaMpaBJIEHUH MOTOKa, MpU ycrtaHoBke Q+(QM+) — ToNbKO MmpH IpsMOM
HanpasjeHnd motoka, Q-(Qm-) — ToapKO pHu 0OPaTHOM HaIpaBJICHUH.

4 B uMI1yi5CHOM peskuMe paboThI B TEUSHHE CEKYH/IbI Ha BBIXO] OCTYIAET MTAYKa UMITYJTb-
COB, KOJIMYECTBO KOTOPBIX C YYETOM Beca UMITYJIbCa COOTBETCTBYET 00BEMY, H3MEPEHHOMY 3a
MPEIBIAYIYIO CEKYHTY.

[Tpu pabote B uMItyscHOM pexxume 3anatorcst 3HaueHne KP, AKT. ypoOBeHb, rnepro um-
nynsco TUMN 1 pacxox orceuxn (| Qmakc] ).

TuMn — nepuoa ciieioBaHKs UMITYJILCOB B TTAYKe; MOXKET OBITh 33JIaHO 3HaueHHE OT 1 10
1000 mc.

Ha3nauenue BbIXOJa B MUMITYJbCHOM PEXKHME 337acTCs YCTAHOBKAMM, IPUBEICHHBIMHU B
1a6m1.5. [Ipn yCTaHOBKe| v (| M| ) —00BeM (Macca) o MOJIYITI0, UMITYJIBChI, KOJIMYECTBO KOTOPBIX
MPONOPIIHOHATLHO U3MEPEHHOMY 3HaYCHUIO0 00beMa (Macchl), MOCTYIMAIOT HA BBIXOJI IPU JTFOOOM
HAIpaBJICHUU MMOTOKa, TpH ycTaHoBke V+(M+) — Tobko mpu MpsAMOM HampaBlIeHHH MMOTOKa,V-
(M+) — tostbko ipu 0O6paTHOM HanpasiaeHuu. [Ipu ycranoBke Gyakiu MMM, OK. A03. Ha BBIXO/IE
110 OKOHYAHUM HaOopa 3aJaHHOM JI03bI BBIACTCS OJUHOYHBIN UMITYIIC C ATUTEIbHOCTHIO, PABHOU
noJiopuHe TUMN.

4 B tornueckoM pexxuMe Ha BbIX0J1€ HATMUUIO COOBITHS (MIIN €ro ONpeieieHHOMY COCTOS-
HUIO) COOTBETCTBYET OJIMH YPOBEHb 3JIEKTPHUUECKOT0 CHrHajla, a OTCYTCTBHMIO COOBITHS (MU
MHOMY €r0 COCTOSIHUIO) — APYrOif YpOBEHb CUTHAJIA.

JIns mormyeckoro pexuma 3agaercs napamerp AKT. ypoBeHb. HazHaueHue BbIxo/ia B Jio-
THUYECKOM PEKUME 3a]1aeTCsl yCTAHOBKAMU, IPUBEICHHBIMU B TA0J.5:

- HanpaBneHue — ypoBeHb curHaza Ha BBIXOJE U3MEHsIETCS 0e3 3a/IepKKH TPH H3MEHe-
HUM HaIPaBJIeHUs NOTOKa B TPyOOIPOBO/IE;
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- Q> QHanb — ypoBeHb CUTHAJIA Ha BBIXOJIE€ U3MCHUTCS, €CITH M3MEPEHHOE 3HAUCHHE Pac-
X0J1a mpeBhICUT 3HaUeHUe Quans 4151 JanHOTO DN pacxomomepa;

- OwmBKa — ypoBeHb CHI'HANIA HA BHIXO/IC M3MEHHUTCS TPU BO3HUKHOBEHUH JIFO0OH HEIITAT-
HOM CUTYyalluu, TMarHOCTUPYEMO# IPUOOPOM;

- Pene po3satopa — ypoBeHb CHTHAIA HA BBIXOJIC U3MEHUTCS 110 OKOHYaHUH Habopa 3a-
JTAHHOM JIO3FHI;

- MuTtaHne — B akTUBHOM pexuMe PaboOThl (HE3aBUCHMMO OT BBIOPAHHOTO AKTHBHOIO
YPOBHS) NPH HAIWYHH HATPSOKCHUS MUTAHUS pacxoJoMepa Ha BBIX0OAE (HOPMHUPYETCS BBICOKUI
YPOBEHb CUTHAJA, TIPU MPOTIAJAHNH MIUTAHKUS HAIIPSHKEHHUE Ha BBIXOJIE OTCYTCTBYET;

- R BHe Amnanas — ypoBeHb CHTHajIa Ha BBIXOJIC H3MEHHTCS, €CITH U3MEPEHHOE 3HAYCHHE
COIIPOTHUBJICHUS BBIIIE HEKOTOPOTO 33JJAHHOTO 3HAYCHUS;

- MycTaa Tpyb6a — ypoBeHb cUrHaia Ha BBIXOJE U3MEHUTCS, €CIIM 3HAYEHHE COMPOTHBIIC-
HUS BBIIIE YCTAHOBJICHHOTO MTOPOTOBOTO 3HAYEHUS JUISI ITyCTOU TPYOBI,

- Q BHe Avanas — ypoBeHb CUTHAJIA HA BBIXOJIC U3MEHSETCS, €CITM 3HAUeHHE Pacxo/ia BHE
3aJJaHHOTO JINAIa30Ha;

- Q < QMUH — ypoBeHb CUTHANA HA BBIXOJIE M3MEHUTCS, €CIIM U3MEPEHHOE 3HAYCHUE Pac-
X0J1a CTaHET MEHbIIE 3HAYCHHS Quun;

- Q > QmakKc — ypoBeHb CHrHalla Ha BBIXOJIE M3MEHUTCS, €CJIM U3MEPEHHOE 3HAUCHHE pac-
X0J1a cTaHeT 00Jbie 3HAYCHHUS Quvaxc.

CxeMa OKOHEYHOTO KacKaja YHHBEPCAJIbHBIX BBIXOJIOB, OTICaHUE PAaOOTHI U SKBUBAJICHT-
HBIE CXEMBI TIOIKITFOUEHHSI TIPUBEICHBI B IPUJIOKEHUH B.

1.4.4.4 Toxosslii Beixoa ¢ HART-unTepdeiicom

ToxoBblit BeIx01 pacxogomepa ¢ HART-untepdeiicom pabotaet B ntuanazone 4-20 MA.

HomuHanbHas cTaTndeckasi XapakKTepHCTHKa TOKOBOTO BBIXO/IA:

Qu = Qu+(Q Q) ©)
waxe ™ Dy

rae Qv — u3MepeHHoe 3HaUYeHHEe 0OBEMHOTO WJIM MacCOBOTO Pacxoja, M3/d, T/MUH; (1/4,
Kr/MUH);

Qun — 3aJaHHOE 3HaUEHUE HUXKHETO MOPora M0 TOKOBOMY BBIXOJY, COOTBETCTBYIOLIEE |yun,
M3/a; n/muH; (T/4, Kr/MuH);

Qe — 331aHHOE 3HAYEHHE BEPXHET0 MOpOora 0 TOKOBOMY BBIXO/TY, COOTBETCTBYIOLIEE |yaxc,
M>/a; n/mun; (1/4, Kr/MuH);

| s1ix — 3HAUEHHME BBIXOIHOTO TOKOBOT'O CUTHAJIA, COOTBETCTBYIOIIEE U3MEPEHHOMY 3HAUEHHUIO
pacxonaa, MA;

| vaxe — MAKCUMaIbHOE 3HAYCHHE JUana3oHa paboThl TOKOBOTO Bbixoaa 20 MA;

| \un — MUHMMAJIbHOE 3HaUEHHUE Mana3oHa padoThl TOKOBOTO BbIX0oa 4 MA.

ITporpamMmuo 1 TokOBOro Bhixoaa ¢ HART-unTepdeticom mpu 3amanHoi koManae BKn B
menio Hactponka HART / ®opM. TOKa 3a7aroTcsi 3HAYCHHs YCTAaBOK pacxoay QHMXKH u
QBepx, a takxke aapec B cetnt HART-uaTEepdeiica, 3HaUeHNE (GPUKCUPOBAHHOTO TOKA U BPEMS €0
yCTaHOBJICHHUSI.

1.4.4.5 C nomo1pto KOMILIEKca H3MepHUTeIbHO-BbunciauTensuoro «B3JIET» ucnonnenus
NBK-TOP, nocrapisgeMoro mno 3akasy, MOXeT ObITh OPraHU30BaHa CUCTEMa cOOpa U3MEPUTETb-
HOM nH(poOpMaluy, MOCTYNAOLIEH 0T pacxoJ0Mepa.

N3meputenbHO-BeuncauTenbHbIN KoMIUIeke UBK-TOP obecnieunBaer:

- CBsI3b 110 BHyTpeHHeMY unTepdeiicy RS-485 ¢ pacxonomepom «B3JIET TOP Ex»;

- pueM, 00paboTKy M apXMBUPOBAHUE U3MEPUTENIbHOW MH(OpPMAIMK, MOCTYyMaoIe oT
pacxojioMepa, MOJIKII0UEHHOT0 10 BHYTpEHHEMY UHTepdeicy;

- BBIBOJ M3MEPUTENILHOM, apXUBHOM, YCTAHOBOYHON M TUATHOCTHUYECKON MHOpMAINK Ha
MHIUKaTOp, 1o uHTepdeiicam RS-232 nnmm RS-485, Ethernet, uepe3 TokoBHIi 1 YHHBEpCAIbHBIE
BBIXOJIBI.
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[Monpo6HOE onMcaHne KOMILIEKCa MPUBEICHO B JOKyMeHTe «KoMITIeKe n3MepuTeIbHO-BbI-

yrcautenbHblil «B3JIET». Ucnonnenne UBK-TOP. PykoBonacTBo mo skcmyaranuu» B53.00-
00.00-04 PD.

1.4.5 Konctpykuus

1.4.5.1 [IporouHas yacTh pacxoJ0oMepa, B 3aBUCUMOCTHU OT BUJA IIPUCOECTUHEHUS K TPYOO-
MIPOBO/1Y, BBITIOJHSAETCS B PA3JIMUYHBIX KOHCTPYKTHUBAX:

- mox npucoeannenue tuma «c3HaBuYy (DN10, DN15), korga II1P ¢ noMomisio mmuiex
3KHMAETCSl MEXy IBYMs (priaHIlaMu, MPUBAPEHHBIMU K KOHIIAaM TPYOOIPOBOJIa B MECTE BPE3KHU
pacxoziomepa;

- (mannoBannoe ucnosHenue (DN20-DN300), koraa ¢uannsr [P kpensrtcst 6onramu K
OTBEeTHBIM (hr1anmaM Tpyoonposoaa. Gnanier [P u3roTaBIMBarOTCs MO 3aKa3y U3 CTAIH MapKU
20 1100 M3 HePKABLIOIICH CTaIIH.

Buemnuit BuA QuiaHIIOBaHHBIX PACX0JIOMEPOB MpHUBEAEH Ha puc.A.l, A.2 mpuiioxenus A,
BH/I T1O]] IPUCOETUHEHUE TUTIA «COHIABUY» — HA pUC.A.3.

B ucnonaenmsx pacxomomepa DN200, DN300 Ha Topriax ¢uaHIIEB KPemsTCsi phIM-00ThI
JUIS yCTAaHOBKH pacxoJioMepa Ha TPYOOIIPOBOJ C TOMOIIbIO MTOJbEMHOTO MEXaHU3Ma (KpaH, Tellb-
dep u T.11.).

Buytpennsist noBepxHocts mpotoynoii yactu [P ¢yrepyercs ¢proporuactom. Ha Topriesie
MMOBEPXHOCTHU ISl TIPEIOXPaHeHUs (yTEPOBKHU B MPOIIECCE MOHTAXKa M IKCIUTyaTalluyd yCTaHABIIU-
BAIOTCA 3allIMTHBIE KOJIbIIA, BBIMOJHsIEMbIE M3 Hepkapetouied cramu 12X18HI10T. Inamerpsr 3a-
IIMTHBIX KOJel Tpu ucrosk3oBannu ¢uanneB o OCT 33259-2015 obecrneunBaroT COOCHOCTD
BHyTpeHHero kaHaina [ITIP u otBeTHbIX QuanneB. Kpome 3Toro, Haauuue y 3allUTHBIX KOJIell 3a-
3eMJISIIOIIIETO JIETIECTKAa 00eCeunBaeT EKTPUUECKUI KOHTAKT PacxoJoMepa ¢ U3MepsieMoil JKu/I-
KOCTBIO TIPH YCTAHOBKE MX B TUIACTUKOBBIC (METAIIIOIIIACTHKOBBIE) TPYOOTIPOBOIBI.

[Ipu paGoTe B arpeccHBHBIX CpeljaX, KOPPO3HOHHBIX K HEp>KaBEIOIIEH CTajH, 3allUTHHIE
KOJIbI]a CHUMAIOTCS HEMOCPEACTBEHHO MEpe]l MOHTaXXOM pacxoioMepa B TpyOOIpoBO.

DNeKTpoIbl, KOHTAKTUPYIOIINE C KOHTPOJIUPYEMOH )KUIKOCThIO, B 3aBUCMMOCTH OT Ha3Ha-
YeHHsl pacxoJomepa (BUAa KOHTPOJIUPYEMON HKUAKOCTH) U3TOTABIMBAIOTCS U3 PA3UYHBIX MaTe-
puanoB. MapkupoBka ¢ o0o3HaueHHEeM MaTepuana 31ekTpoaoB (H — Hepkaperomas cranp, Ta —
TaHTan win T1— TUTaH) HAHOCUTCS Ha [MJIMHAPUYECKYIO TOBEPXHOCTh BHICTYIIA TPOTOYHOM YacTH
pacxojoMepa 1o MPUCOESTUHEHHNE TUTIA «COHIBUY» WU (UIaHIIa pacxo1oMepa.

1.4.5.2 biiok 37€KTPOHUKU COAEPKUT IIATHI C JEKTPOHHBIMU KOMIIOHEHTAMU U KOMMYTa-
IMOHHYIO Tu1aTy. Mertammueckuii kopnyc B3O umeer muuHapuyeckyo GopMy U 3aKphIBaeTCS C
JIBYX CTOPOH HaBUHYMBAIOIIMMHUCS KpbIIKaMu. b3 ¢ HHANKAaTOpOM JOMOIHUTEILHO OCHAIIAETCS
MHMKATOPHOM IJIaTOM U KJIaBUATYPOH, BHIIIOJTHEHHON Ha OCHOBE (oTo3eMeHTOB. [lepenusis na-
HeJb IIPU 3TOM BBITNOJIHEHA U3 CTekIa. DOTOIEMEHT KHONKU KIaBUATyphbl cpabaThIBAET MPH MOJ-
HECEHHUH K KHOTIKE MaJiblia PYKH (MJIM KaKoro-Iubo MpeaMeTa).

Kosxyx [TIP u nonas croiika, Ha KOTOpoil kpenutcst b9, nu3rotosnens! n3 Meramia. Bozmo-
*eH pa3BopoT BD Bokpyr ocu croiiku Ha 90°, 180° u 270° o yacoBoii cTpenke (o 3akazy npu
BBIITYCKE M3 MPOU3BOJICTBA).

[Tpu HE0OX0AMMOCTH (11 YI0OCTBa CUMTHIBAHUS MOKA3aHUI ) MHIUKATOP MOXKET yCTaHaB-
JUBATHCS Ha OJIOKE JIEKTPOHUKHU ¢ pa3BopoToM Ha 90° mo yacoBoit cTpenke (1o 3aka3y MpH BbI-
MyCcKe U3 MPOU3BOJCTBA).

BBoj kabens muTaHus M CUTHAIBHBIX Ka0elel OCyIIecTBIIAETCS Yepe3 Ba KaOelbHbIX Tep-
MOBBOJIa B3pBIBO3ALIUIIIEHHOIO HCIHOJHEHHUS. MapKupoBKa B3pbIBO3AILUTHI T'€PMOBBOJIOB —
ExdIIC. T'epmeTnuHOCTh KabeIbHBIX BBOJIOB 00ECIICUNBACTCS 3a CUET YIUNIOTHUTEIBHOTO KOJIBIIA,
YCTaHOBJICHHOTO BHYTpHU TrepMoBBoAa. [Ipu 3akpyunBanuu raifku kabeiapbHOTO BBOJA, KOJBIO 00-
JKMMaeT Ka0eb, 00ecieunBasi cTeneHs 3anuThl 1P67.

Jlns obecniedeHus MCKpo3almIuThl HHTEpGEHCHBIX Ieneil Ha kopmyce bD mpegycmorpena
KJIEMMa 3a3€MJIEHUS], COeIUHsIeMAasl C MaruCTPAJIBbIO 3alIMTHOTO 3a3€MJICHUS. JTa Ke KIIeMMa HC-
MOJIB3YETCs ISl KPETUICHUS SJIEKTPUUYECKUX TPOBOJHUKOB, C IOMOLIBIO KOTOPBIX Kopityc b2 pac-
X0JI0OMepa UCTIOTHEHHSI «COHJIBUY» COEIUHSAETCS C OTBETHBIMHU (priaHIIaMH TPyOONpPOBOIA.
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1.5 OGecnieyeHre B3pHIBO3AIUTHI

1.5.1 CootBerctBHE TpeboBanusM Texauueckoro pernamenta TamoxxenHoro cotoza TP TC
012/2011 «O 6e3onmacHocTr 060pyaAO0BaHUA I pabOTHI BO B3PBIBOOIACHBIX Cpeax» obecneyu-
BAETCsI BBIIIOJHEHUEM TPEOOBaHUN COOTBETCTBYIOUIMX MEKIOCYAAPCTBEHHBIX M HAITMOHAIBHBIX
CTaHJApTOB Ha B3PHIBO3ALIUILEHHOE 000PYIOBaHHE.

BspeiBozamra TOP Ex, umetoriero mapkuposky 1EX d [ib] 1ICT6...T3 Gb X, o6ecnieun-
BAeTCs BUJIOM «B3PBIBOHETIPOHHIIaeMasi 000s10uKay («0») M HCKPO3aIIMTON BHEIIHKX LIETel BUIa
«ib». Kpome Toro, uckpobesomnacuocts eneii aekrpoo [P obecrnieunBaeTcs BKIIOUYCHHEM B
LIEIU AJIEKTPOI0B TOKOOTPAHUYUTEIbHBIX PE3UCTOPOB, a HCKPOOE30aCHOCTh BHELITHUX LIeTIEN HH-
tepdeiica obecrieurBaeTcsi MpUMEHEHHEM BHEIIHUX 0apbepOB HCKPO3AIUTHI, BKITFOUAEMBIX B pa3-
pBIB HHTEp(EHCHBIX Lenei pacxoaoMepa U pa3MeniaeMbIX BHE B3PBIBOOTIACHOW 30HBI PSIOM C
NOTPEOUTENSAMI HH()OPMAITHH.

1.5.2 Uckpobe3zonacHOCTh MHTEP(HEHUCHBIX TIeNel pacXoJoMepa JOCTUTAETCS 3a CUET Tallb-
BaHUYECKOH Pa3Bs3KH M OTPAaHUUCHHS HATPSHKEHUS M TOKA B DJIEKTPUUYECKHX HETISTX MOJIYIISI KOM-
MYTallUy 10 UCKpoOe3omnacHbIX 3HaueHui (cMm. puc.B.1-B.8 nmpunoxenus B), a Takxke 3a cuer
o0ecrieyeHns AIIEKTPUYECKHUX 3a30POB U MyTEH yTEYKH TUIAThI MOJYJISI KOMMYTAIlUA B COOTBET-
crBum ¢ Tpedoanusmu 'OCT 31610.11-2014 (IEC 60079-11:2011).

OrpannyeHHs HAPSHKEHUH U TOKOB B IIETISIX JIOCTUTAIOTCS TPHUMEHEHHEM CTaOMINTPOHOB,
TOKOOTPAaHWYHUTEIHHBIX PE3UCTOPOB M TPEAOXPAHUTENICH C 00eCreueHHEeM AIIEKTPHUYECKON
HArpy3Kd Ha dJIEMEHTHI MOyt KomMmyrtaiuu B cooTBerctBuu ¢ ['OCT 31610.11-2014 (IEC
60079-11:2011) (ue Gosiee 2/3 OT HOMHHAJILHOTO 3Ha4YeHUs). ['ajpBaHNUECKas pa3Bs3Ka obecrie-
YMBAETCS BKJIFOUEHUEM B [IEMH WH(OPMAIIMOHHBIX CBS3€H ONTONAp M MHKPOCXEM ¢ TpaHcopma-
TOPHOM pa3BsI3KOH, 00eCeUNBAIOIINX IEKTPUUECKYIO MPOo4YHOCTH 10 1500 B nepemenHoro Toka.

Hcnons3yembie B pacxogoMepe cepTuUIIMPOBAHHBIE KaOeIbHbIE BBOJBI C MAPKHPOBKOM
B3pbiBo3anuThl EXAIIC mo3BoSIOT IPUMEHHUTD CITOCOOBI TPOKIAIKH COCTUHUTEIBHBIX Kabemei
BO B3pbIBoOMAacHBIX 30HaX B cooTBeTcTBHH ¢ [IYD u [TOCT IEC 60079-14-2011 kak npu HaIu4uH,
TaK U MPH OTCYTCTBUU BHEIIHUX O0apbepOB UCKPO3ALIUTHL.

1.5.3 BspeiBo3amuTa Buga «0» obOecrieuynBacTCs HMCIIOJIB30BAaHHEM KOPIyca HCIOJHEHHUS
«B3pBIBOHENIPOHUIIaeMast 0001049Kka» ¢ yueroM Mep, ykazanHbix B ['OCT IEC 60079-1-2011 (cm.
npunoxenue b), n obecrieuennem crenenu 3anuthl IP67 mo 'OCT 14254-2015. Bayrpenssis mo-
nocts [ITIP 3ackimana cyxuM KBaplieBbIM MECKOM JIJIsl yMEHBUICHUS] BHYTPEHHET0 00beMa, MoJias
cTolika kperyieHus: b ¢ mpoBoamu 1ieneit 31eKTpo 0B 3aM0JIHEHA TEPMETHKOM.

1.5.4 Bo16op BHEIIHUX OapbepOB UCKPO3ALIUTHI JIOJDKEH OCYIIECTBIATHCS B COOTBETCTBHU
¢ 'OCT IEC 60079-14-2011 c yueToM BXOJHBIX IMapaMeTpoB UCKpoOe3omnacHbIX 1eneid TOP Ex
(cM. Tabm.3) ¥ OrpaHUYEHUEM TI0 JOMYCTUMOMY MaKCUMAIIbHOMY 3Ha4E€HHIO COTTPOTHBIICHUS BET-
Bell BHEIIHUX 0apbepoB MCKPO3ALIUTHI (TIpriioxkenue B).

Pexomenryemble K UCTIOIb30BAaHHIO BHELTHNE Oapbepbl HCKPO3AIIUTHI:

ITo TokOBOMY BBIXO1Y:

a) lllynT-nuoansiit 6apsep «Kopyua-M4DIN» OO0 «Ctaanuny.
[TapameTpsr Gapbepa:
- MapkupoBKa B3pbiBo3amuTel — [EXia]lIC/11BX;
-Uo=24 B, lo =100 MA, Co= 0,11 Mx®d, Lo = 1,5 mI's; RBHYTp. = 2Xx165 OM.
6) bapbep ¢ ranmpBannueckoii paspszkoit BUA-101 OO0 «JlenlIpomABTOMaTHKAY.
[TapameTtpsl Gaprepa:
- MapKHpoBKa B3pbiBo3aiuTel — [Exia]llC;
-Uo=24B, lo =40 mA, Co =0,13 Mx®, Lo = 1 M.
o nensiM yHHBepCaJIbHBIX BBIXOJIOB, HHTEep(Eiica U BX0Aa yIpaBICHUS:
a) lynt-muoansiii 6apsep «KopyHa-M3DIN» OOO «CtaHnum.
[TapameTtpsl Gaprepa:
- MapkupoBKa B3peiBo3amuTel — [EXia]lIC/11BX;
-Uo=12,8 B, lIo = 120 mA, Co = 0,75 Mmx®, Lo = 5,25 mI'#; RBHYTp. = 2x110 OM.
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0) lllynr-nmoauerit 6apbep «uz640» Elcon Instruments.
[TapameTtps1 Gaprepa:
- MapKupoBKa B3pbiBo3amuThl — [EXia]llC X;
- Uo=15,5B, lo = 157 mA, Co = 0,5 Mx®D, Lo = 0,28 mI'H; RBHYTp. = 2X130 OM.
1.5.5 Ocobsbie ycnoBus sxcmutyatanuu TOP Ex
3HaK «X» B MapKHUPOBKE B3PHIBO3AIUTHI 03HAYAET, YTO MPH IKCILUTyaTalluu U3JETUs HE0O-
XOAMMO COOJIOATh CIEAYIOIUE 0COOBIE YCIOBUS:
1.5.5.1 Temnepatypusiii kiacc TOP Ex ycTtanaBnuBaetcs B 3aBUCUMOCTH OT TEMIIEPaTYpbl
KOHTpoJsupyeMoit xuakoctu u Tunopazmepa (DN) TOP Ex B cootBercTBHM € Tab:1.8

Tabmuna 8
. MakcumasbHasi TeMIeparypa KOHTponupyemon sxuakoctu, °C
TeepaTypHli Krace DN32-DN300 DN10-DN25
T6 65 55
TS5 80 70
T4 115 105
T3 180 170

1.5.5.2 Uckpobesonacnocts unTepdercupix neneit TOP Ex obecnieunBaeTcsi TOJNBKO MpH
MOAKIIIOUEHUH BHEIIHUX MOTpeduTeneil nHpopMaluu yepes3 cepTuGUIrpoBaHHbIE Oapbephl UC-
Kpo3anmThl B cooTBeTcTBUH ¢ TpeboBanusmu ['OCT IEC 60079-14-2011, u yaoBIETBOPSIOIIHE
TpeOOBaHUAM, U3JI0KEHHBIM B HACTOSAIIEM PYKOBOJICTBE MO AKCILUTYaTallUH.

1.5.5.3 BHenrHue noJKIr04eHNs 10JKHBI ObITh BBINOJIHEHBI Yepe3 cepTU(UIIMPOBAaHHBIE Ka-
OenbHBIC BBOJIBI € 3aIIUTOM Buaa «d» st anekTpoodopynosanws noarpymms 11C.

1.5.5.4 Ucnonb3yemble TUIBI Kabeneld U croco0 MPOKIAagKd KaOedbHOM JMHUM JOJKHBI
yIoBIeTBOPATH TpeboBaHusaM riaebl 7.3 ITYD u TOCT IEC 60079-14-2011.

1.6 MapkupoBKa # MJI0MOHpPOBaHNE
1.6.1 Ha nepenueii manenu 6J0Ka AIEKTPOHUKH PAcXoI0Mepa yKa3bIBAIOTCS:

© - HaMMEHOBaHUe MPUOOPa;
3 - TOBapHbBIN 3HAaK (PUPMBI-U3TOTOBUTEIS;
3 - 3HaK yTBEP)K/ICHUS TUIIA CPEICTBA U3MEPEHUS;
E - 0003HaYeHNE KHOIIOK KJIABHATYPHI (B CITydae UCIIOJTHEHHS C HHIAUKATOPOM ).
g CBepxy, Ha IUIOCKOM yacTH Kopmyca b3, 3akperuieH muiba, Ha KOTOPOM YKa3bIBalOTCS (CM.
= puc.A.4 npunoxxeHust A):
- - JIOTOTHUI (PUPMBI-U3TOTOBUTENS U UCIIOJIHEHUE PacX0JA0Mepa,;
‘§. - MapKHPOBKa B3PHIBO3AILUTHI;
2 - HOMep cepTU(HKaTa COOTBETCTBHUS;
%_ - IMana3oH TeMIlepaTyp OKpYXarollei cpepl;
;:E - IMana3oH TeMIlepaTyp U3MepsIeMoil Cpebl;
- 3HaK oOpalleHus: TPOAYKIIMU Ha PhIHKE rOCYAapCTB-WICHOB TaMOXEHHOTO COr03a;
2 - CIIeIMaIbHBIN 3HAaK B3PHIBOOE30MACHOCTH;
S - HanpshKeHHEe MUTaHUS PacxooMepa,;
= o
< - MaKCUMAJIbHOE JIaBJICHHE U3MEPSEMOIl CpE/Ibl;
s - crenensb 3amutel 1o ['OCT 14254-2015;
«Q - npenynpexaatomas Haanucb: «OTKPBIBATDH, OTKJIIOUYUB OT CETHN»;
- 3aBOJICKOM HOMep mpudopa.

© o
E 1.6.2 Ha 3agneit kpoimke b9 pacxonomepa 3akperieHa dSTHKETKa ¢ 0003HaYeHHEM KOMMY-
g TAIlMOHHBIX AJIEMEHTOB MOYJIsl KOMMYTALUH (CM. pUC.A.6 IPUIIOKEHHS A).
é 1.6.3 Ilocne moBepku pacxogoMepa IIoMOUpyeTcsi KOHTakTHas napa J1 pasperienust Mou-
E ¢buKanuy KaTMuOPOBOUHBIX MAPaMETPOB HA MOJYJI€ KOMMYTAIMH (CM. PUC.A.S TPUIIOKEHHS A).
2 1.6.4 [Ins 3a1iuThl OT HECAHKIIMOHUPOBAHHOTO JOCTYIA IPH TPAHCIOPTUPOBKE, XPaHEHUHU

WM JKCIUTyaTalliy TUIOMOUPYIOTCS CHENHalbHbIe MPOYIIMHBI, UCKIIOYAIONINE BO3MOKHOCTh
g BCKPBITUSI MIEPETHEN U 3a]IHEN YacTH KopIryca cM. puc.A.1-A.3 npunoxeHus A).
I_\'r b> A.1-A3 A
]
=
(-]}
2
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2 UCTIOJIb30OBAHMUE 110 HABHAYEHUIO
2.1 DxcmtyaTalluOHHbIE OTPAHUYEHUS

2.1.1 Dkemnyaranust pacxogoMepa A0JKHA MPOU3BOIUTHCS B YCIIOBHUSIX BHEUIHUX BO3/CH-
CTBYIOIIUX (DaKTOPOB, HE MPEBHIMIAIONINX JOMYCTUMBIX 3HAYCHH, OTOBOPEHHBIX B Ta0m.1 u
1.1.2.2 nacrosmiero PO.

2.1.2 TOP ExX MOXeT yCTaHaBIMBATHCS B TOPU3OHTAIHHOM, BEPTUKAIHLHOM I HAKJIOHHOM
TpybonpoBoie. Hanmnume rps3eBUKOB WM CIIEHUATBHBIX (PUIBTPOB HE 00s3aTEIBHO.

BHUMAHMUE! 3anpemaercs ycTaHABJAMBATH PacxoJAoMep B rOPU30HTAILHOM I0JI0-
’KeHHH ¢ HaNpaBJeHHbIM BHM3 B).

2.1.3 Tounas u HazeXHas paboTa pacxooMepa 00ecIIeYnBaCTCs MIPH BBITIOJTHEHUH B MECTE
ycranoBkH III1P cnenyromux ycinoBuid:

- OTCYTCTBYET CKOIUJIEHHE BO3/lyXa;

- IaBJICHHE KUJIKOCTU UCKIIIOYaeT ra3000pa3oBaHue B TPyOOIIPOBO/IE;

- Ha BxoJie U BeixoJie [1I1P nmeroTcs npsiMoauHeiiHbIe yyacTKU TpyOOIpoBO/ia COOTBETCTBY-
torteit umnHel (M. 1.4.2. 1 urerpykiuu mo Moutaxy IIIKC/1.407212.002-60 IM). Ha stux yuact-
Kax He JI0JDKHO ObITh HUKAKUX YCTPOMCTB WJIM 3JIEMEHTOB, BHI3BIBAIOIINX U3MEHEHUE CTPYKTYPHI
MOTOKA XKUAKOCTH;

- Bech BHyTpeHHHI 00beM kaHaa [P B mporecce paboTel pacxomomepa 3amoTHeH Ku-
KOCTBIO;

- HaANpPsHKEHHOCTh BHEUIHEr0 MarHUTHOTO TOJISl MPOMBIIIJIEHHON 4acTOTHl HE MPEBBIIIAET
400 A/wm.

BHUMAHMHME! 3anpemaercsi Ha Bcex 3Tanax padorbl ¢ pacxo0MepoM KacaTbCs pPy-
KaMHM 3JIEKTPO/10B, HAXOASA U XCHA BO BHYyTpeHHeM kaHaJe ITTIP.

2.1.4 Monnue3amnmra 00beKTa pa3MelleHUus MpUOOpa, BBHIMOJTHEHHAS B COOTBETCTBUHU C
«MHCTpYKIMEN IO YCTPOMCTBY MOJTHUE3AIIUTHI 3AaHUN, COOPYKEHUN U TPOMBIILICHHBIX KOMMY-
Hukaruiny CO153-34.21.122-2003 (yrBepxkaennon Ilpukazom Munsnepro Poccuu Ne280 ot
30.06.2003), mpegoxpaHseT TPUOOP OT BBIXOJIA U3 CTPOS MPHU HATTMIUH MOJIHUEBBIX Pa3psiiOB.

2.1.5 TpeGoBaHMs K YCIOBHUSAM IKCIUTyaTalldd U BBIOOPY MECTa MOHTaXKa, MPUBEICHHBIC B
HACTOSIIIEH SKCIUTYyaTallMOHHON TOKYMEHTAIUH, YYUTHIBAIOT HanboJiee TUITNYHbIC BHEITHUE (Dak-
TOPBI, BIHSIONIME HAa pabOTy pacxoaomepa.

Ha o0bekTe SKCIuTyaTai MOTYT CYIIECTBOBATh MIIM BOSHUKHYTH B IIPOIIECCE €T0 IKCILTY-
aTanuy BHEIIHHE (HaKTOPBI, HE TIOJIAIOIIMECS TIPEABAPUTEIHLHOMY MPOTHO3Y, OLEHKE HMJIH IPO-
BEPKE M KOTOPBIC MPOU3BOIUTENb HE MOT Y4eCTh IPHU pa3paboTKe.

B ciyuae nposiBiieHust MoA0OHBIX (PAaKTOPOB CIIEAYET YCTPAHUTh UX WINA HAUTH MHOE MECTO
AKCIUTyaTaIlH, TJI¢ TaHHBIE (DAKTOPHI OTCYTCTBYIOT WJIM HE OKA3bIBAKOT BIIMSHUS HA paObOTy H3J1e-
ML,

2.2 Br16op Tumopasmepa pacxojgomepa

2.2.1 Bei6op tunopasmepa TOP Ex onpeznensercs quamna3oHOM pacxo10B B TPYOOIIPOBO/IE,
rne Oyner ycranaBiauBarbes T1IIP. Ecnu nuana3oH pacxosoB i JaHHOTO TpyOONpoBoJa yKia-
IBIBAETCS B JAMAIIAa30H PacXo/l0OB HECKOJIBKUX TuUnopasmepoB TOP EX, To onmpenensrs HyKHbBIN
TUIIOpa3Mep PEKOMEHIYETCSI UCXOIs U3 3aJaHHOTO IIPEEIIBHOTO 3HAaYEHMsI TIOTEPh HANopa.

2.2.2 Ecnu 3naduenne DN BbIOpaHHOTO THUIIOpa3Mepa pacxojoMepa MeHblle 3HaueHus: DN
TpyOompoBoIa, Ky/a npearnonaraercs ycranasnusars [1I1P, To ams MoHTa)xka B TpyOOIIpoBOI MC-
MOJIb3YIOTCS TIepexoiHbIe KoHyca (KoHDy30p u auddyzop).
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2.2.3 OmpenenuTh THIPABINYECKUE MOTEPU Haropa B cucteme <koH(y3op — [P — nud-
¢dy30p>, IpUBEICHHON HA PHC.2, MOKHO TI0 HUKEMPUBEICHHOW METOTUKE.
2.2.3.1 Ucxoanble JaHHBIC JIs1 OTIPECIICHHS TOTEPh HANoOpa:

- 00BEMHBII pacxo JKUAKOCTH B JAHHOM TPyOOTIPOBOJIE -Q (M%),
- DN mogBomisitiiero TpyoomnpoBoia - D1 (Mmm);
- DN (tunopasmep) IITP - D2 (Mmm);
- DN otBosmiero TpybomnpoBoia - D3 (mm);
- yroJ KOHYCHOCTH KOH(Y30pa - o1 (rpan);
- YroJ1 KOHYCHOCTH quddy3opa - a3 (rpan);
- JUTMHA TIPSIMOJIMHEHHOTO y4acTKa -1 (vm).
1 2 - _| 3 2 4
]
T
L
' |
| |
o) | & V2 | a
|
¢ | : |
S N _| o o
3 g

1 — xonghyzop,; 2 — nonnonpoxoonas waposas 3aosudicka, 3 — IIIIP; 4 — oughghyzop.

Puc.2 - Cxema TpyOonpoBoja B mecte yctaHoBku [1I1P

2.2.3.2 CornacHO U3BECTHOMY MIPUHITUITY CYMEPIIO3UIIMHA CyMMapHBIe MOTEPH Haropa hy B
cucteme <koH(py3o0p — [P — quddy3op> ckimaapiBaloTCs U3 MECTHBIX TIOTEPh HAMoOpa B KOHPY-
3ope hy1, mpsimosuueiiHoM yuactke (mHoi 1) hwe 1 muddyzope hys.

[Totepu Hamopa B KOH(Y30pe ONpenesatoTcs Mo rpaduky puc.3a, rae V2 — CKOpOCTh MOTOKa
KHUJIKOCTH B TIPSIMOJIMHEWHOM yuyacTke. [ paduk 3aBHCUMOCTH TOTEPh HAIIOPa OT CKOPOCTH MIOTOKA
paccumTaH /s yria KOHycHOCTH KoH(py3opa o = 20°. JIns onpeaeseHns CKOPOCTH TIOTOKA HKH/I-
KOCTH I10 3HAYCHHUIO 00BbEMHOT0 pacxoaa Q MOKHO BOCHOJIB30BAaThCS TpaduKoM prc.4 uim Gop-
MYJIOH:

3
QI g (6)
0,97 DN (Mm)

[Torepu Hamopa B NPSMOJIMHEHHOM y4acTKe ompeaenstorcs mo rpapuky puc.30. I'papux
3aBUCHMOCTH TTOTE€Ph HANlOpPa OT CKOPOCTH MOTOKA PACCUUTAH JJISl OTHOIICHHUH JUTUHBI TIPSIMOJIU-
HelHoro ydactka kK quametpy 15; 20; 25 u 30.

[Torepu Hamopa B muddysope onpexaenstores mo rpaduxy puc.3B. I'paduk 3aBucuMocTn
MOTEph Haropa OT CKOPOCTH IOTOKAa pacCYMTaH JUisl yrila KoHycHocTH nuddysopa oz = 20° n
OTHOIIEHUH HauboJbIero Auamerpa tuddyszopa k Haumensiemy 2,0; 2,5; 3,5 u 4,0.

[Tpumeuanue - I[IporpammHoe oOecrieueHue A MPOBEASHHsI yTOUHEHHOTO pacueTa MnoTephb
Haropa B cucteMe <koH(py3op — [I1P — quddysop> nocrasnsercs mo 3akasy.

v(m/c) =
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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 3aBUCMMOCTEN OTEPh Harmopa B KoHPy3ope (a),

npsMoJinHeitHoM yudacTke (0) u auddysope (B)

D3/Ds
4,0
3,5
2,5
2,0

V2, m/c
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Puc.4 - I'paduk 3aBUCHMOCTH pacxojia >KHUIKOCTH
OT CKOPOCTHU MOTOKA JJIsl pa3inyHbIX 3HaueHuit DN

2.3 OGecnieyeHre B3PhIBO3ANTUIIICHHOCTH TP MOHTAXKE
TpebGoBanust Mo 00eCIeUEHUIO B3PHIBO3AMUIIIEHHOCTH TIPH MOHTaXke pacxogoMepoB TOP
Ex uznoxens! B uHcTpykimu no moutaxy LIIKC/.407212.002-60 M.

2.4 OGecnieyeHre B3PhIBO3ANTUIIIEHHOCTH MPU IKCIUTyaTaIlul

2.4.1 Ipu sKcIuTyaTallui pacxoJA0MepoB HE0OX0IMMO PYKOBOJCTBOBAThCS HACTOAIIUM PO,
rinaBoi 3.4 «2NeKTpOyCTaHOBKHM BO B3PhIBOOIACHBIX 30HaxX» «lIpaBui TeXHUUECKOH 3KCILTyaTa-
UM AJIEKTPOYCTAaHOBOK MOTpeOuTeneity, riaBoit 7.3 «l[IpaBui ycTpoicTBa AJIEKTPOYCTAHOBOKY,
I'OCT IEC 60079-14-2011, TOCT IEC 60079-17-2011 u apyrumu JOKyMEHTaMH, JIEHCTBYIO-
ITUMHU Ha 0OBEKTE.

BHUMAHME! Ilpu 3kcruryatauuu pacxogoMepa BO B3PbIBOOINACHBIX 30HAX Hapy-
IATh B3PHIBOHENPOHUIAEMOCTh 000/109KH (BCKPBIBATH KOPILYC 3JIEKTPOHHOTO 0J10ka TOP
Ex nns nposBeneHusi npopuIaKTHYeCKUX PadOT WIM NPH YCTPAHEHMH HEHUCIPABHOCTEH)
pa3peniaercsi TOJbKO MPU FAPAHTHPOBAHHOM OTCYTCTBHHU B3PbHIBOOINIACHON CMeCH BO BpeMs
npoBeaeHusi pador.

242K OKCIUTyaTalluu pacXoaA0OMEPOB NOJIKHBI JOITYCKATHCA JIMIA, U3YYHUBIINC HACTOAIICC
PYKOBOACTBO II0 3KCITyaTalluv U MMPOIICAIINC COOTBGTCTBYIOH_[I/Iﬁ HHCTPYKTaX.

243 B mnmponecce 3KCIryarauuu HCO6XO,I[I/IMO BHUMATCJIbHO CJIICOAUTH 3a COCTOSHHEM
CpeacCTB, O6CCHC‘-II/IB3.IOIJ_II/IX B3PbIBO3AIIUIIICHHOCTD. HpI/I 9TOM HeO6XO,Z[I/IMO o6pamaTL BHUMAHUC
Ha OTCYTCTBHC HOBpe)KHeHHﬁ, HaJIM4ue HJ'IOM6, HaJACKHOCTb COCAUHCHUA SJICKTPUICCKUX ueneﬁ,
3alllUTHBIX 3a3eMJ’IeHHfI, MapKHUPOBOK B3PbIBO3AIIINUTHI.

2.4.4 Tlpu sKcmTyaTalldd pacxoJ0MepoB HEOOXOIUMO CIEAUTH 32 MCIPABHOCTHIO 3allUT-
HBIX 3a3€MJIEHUM YCTPONCTB, K KOTOPBIM MOJIKIIOYAIOTCS PACXOAOMEPHI.
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2.5 TlogroroBka k padote

2.5.1 Meps1 Oe30macHOCTH.

2.5.1.1 K paboTe ¢ pacxo/1oMepOM JIOMyCKAETCs IePCOHAN, H3YYHUBIINH KCILTyaTallMOHHYIO
JOKYMEHTAIMIO Ha U3JEIuE.

2.5.1.2 ITpu moAroTOBKE M3/IENHUS K MCIIOJB30BAHMIO U B MPOLIECCE IKCIUTYaTAIUH JIOJKHBI
coomonarbest «lIpaBmiia TEXHHUYECKOW SKCIUTyaTallud d3JIEKTPOYCTaHOBOK IMOTpeOUTENei» u
«MesxoTpacieBble mpaBuiia 1o oxpatne Tpyza (IIpasuia 6e30macHOCTH) MPH SKCIITyaTaluy dJIEKT-
POYCTaHOBOK.

2.5.1.3 Ilpu ipoBeieHUH paboOT ¢ PacXoJOMEPOM OTACHBIMU (haKTOPaMU ISl YEIOBEKA SIB-
JISIOTCS:

- HaIlpsDKEHHE MEPEMEHHOr0 TOKa ¢ JIEHCTBYIOUM 3HaueHueM 10 264 B gactotoit 50 '
(TIpu MCTIONTF30BAHUH UCTOYHUKA BTOPHYHOTO TIUTAHHS);

- maBiienue B TpyoompoBoje (10 4 Mlla, B 3aBucumocTr oT uctosHenus [1I1P);

- Temnepatypa pabodeii xunkoctu (10 90 °C);

- apyrue (axkTopsl, CBsI3aHHbIE C MpoduiieM U crienuUuKod 00beKTa, rae MPOU3BOAUTCA
MOHTAX.

2.5.1.4 3ampeniaeTcst UCMOJIb30BaTh PacXoJOMEphI MIPH JIaBJIEHUU B TPyOOIpoBoie Oosee
2,5 MIla (6onee 4,0 MIla — gy pacXo1oMepOB, BBIITYCKAEMBIX 110 3aKa3y).

2.5.1.5 B mporiecce paboT 1Mo MOHTaXY, MyCKOHAIAKE WM PEMOHTY pacxoJoMepa 3arpe-
jaercs:

- MPOU3BOIUTH MOJAKIIIOUEHHS K PACX0JIOMEPY, MEPEKITIOUEHHS PEKIUMOB HIIM 3aMEHY JIeK-
TPOPAAMOAIIEMEHTOB MPU BKIIOUYECHHOM TUTaHWH;

- nemoHTax TOP Ex n3 TpyOonpoBoaa 10 MOJHOTO CHATHUS IaBJICHUS Ha y4yacTKe TpyOonpo-
BOJ, TJI€ IPOU3BOAATCS PabOTHI;

- HCIIOJIb30BATh AIEKTPOIPUOOPBI U AIIEKTPOMHCTPYMEHTHI 0€3 MOKIIOUEHHS UX KOPITYyCOB
K MarucTpajy 3allMUTHOTO 3a3€MJIEHHUS, a TAK)KE HCII0JIb30BaTh IEPEUHUCICHHbIE YCTPOIICTBA B HE-
UCIPAaBHOM COCTOSIHUU.

2.5.2 BBoj B 3KCIUTyaTaIMio pacxooMepa MpOU3BOJIUTCS B COOTBETCTBUHU C YKa3aHUSIMH,
M3JIOKEHHBIMU B pazzene 6 nactpykmuu no MouTaxy [IIKCJ[.407212.002-60 M.
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3 TEXHNMYECKOE OBCJIY>KUBAHUE

3.1 [IpoBepka TEXHUYECKOTO COCTOSHUS

3.1.1 BBeneHHBIN B 3KCILTyaTalUI0 pacXoJ0Mep pEKOMEHAYETCsl MOABEPraTh NepHoauye-
CKOMY OCMOTPY C LI€JIbI0 KOHTPOJIS:

- pabdorocniocobnoctr TOP Ex;

- COOJIIOJICHUS YCIOBUM AKCILTyaTalluu;

- HAJIMYUS HAIIPSDKCHUSI TUTaHUS;

- OTCYTCTBUSI BHELUIHUX MOBPEXACHUN COCTaBHBIX YacTEH PacxooMepa;

- HaJIe)KHOCTH JIEKTPUUECKUX U MEXaHUUECKUX COECTUHEHU.

[leproMYHOCTH OCMOTpA 3aBUCUT OT YCJIOBUI 3KCIUTyaTalluu, HO HE JOJKHA OBITh pexe
OJIHOTO Pa3a B JBE HEACIH.

3.1.2 HecoOmtoieHue ycnoBUid SKCIUTyaTallii pacxog0Mepa B COOTBETCTBUHU C YKa3aHUSIMHU
Tabmn. 1, mn.1.2.2 u 2.1 nacrosimero PO, MOKeT MPUBECTH K €ro 0TKa3y WM MPEBHIIIEHHUIO JIOTTY-
CTHMOTO YPOBHSI IIOTPEITHOCTH U3MEPEHUH.

BHenrare MoBpexIeHUS pacxo[oMepa TakKe MOTYT BBI3BaTh €r0 OTKa3, JTMOO0 yBEITHMUEHHUE
MOTPENTHOCTH U3MepeHus. [Ipu MosSBICHNN BHENTHUX MTOBPEXKACHUHN H3/IeIHs WIH KaOenel nmura-
HUS, CBSI3H HEOOXOTUMO OOpaTUTHCS B CEPBUCHBIN IIEHTP WM PETHOHAIBHOE TPEICTaBUTEIHCTBO
JUISL OTIPENIETIEHUS BO3MOXKHOCTH €T0 JAIbHEHIIIEH AKCIUTyaTal| K.

3.1.3 B mporiecce 3kcIuTyaTtaiiiu pacxoJoMepa He peke OJHOTO pa3a B I'oJl He0OXOIUMO
MIPOBOJUTH MPOUIAKTHUECKUH OCMOTp BHyTpeHHero kanana [IIIP na Hammume 3arpsizHeHuit
W/WIM OTJIOKEeHUH. JlomycKaeTcsl Halln4Ke JerKoro HajleTa, KOTOPbIi JOJKEH CHUMAThCS ¢ TOMO-
L0 YUCTOM MATKOHM BETOIIH, CMOYSHHOH B BOJIE.

[Tpu Hanu4mu 3arpsi3HEHUN W/ WU OTIIOKEHUH APYTroro BHUAa, MO0 MX CYIIECTBEHHOM TOJI-
IIMHBI, HE0OOXO0MMO TIPOU3BeCTH OUUCTKY moBepxHocTH [ITIP cpasy ke mocie u3BieueHus pac-
XoJoMepa U3 TpyOOIpoBOJa C MOMOUIBIO BOJbI, YACTOM BETOLIM M HEaOpa3MBHBIX MOIOIIMX
CPEICTB.

Bneouepeanas noeepka pacxoaoMepa NpOU3BOINUTCS MOCIE COOTBETCTBYIOLIETO 3aKIIFOYE-
HUS HAJ30PHBIX OPraHOB O HEYOBJIETBOPUTENLHOM paboTe npudopa.

3.1.4 Ilpu otnpaBke pacxogomMepa Ha MOBEPKY WM B PEMOHT HEOOXOJUMO IMOCIIE IEMOH-
Taka OUUCTUTH BHyTpeHHUH KaHan [1IIP oT oTiokeHuit, 06pa3oBaBIIMXCs B MPOIECCE IKCILTya-
Talllu, a TaKKe OT OCTAaTKOB padoueil kuaxkoctu. OCTaTKM arpecCUBHOM KMIKOCTH J0JIKHBI
ObITH HEMTPAJIM30BAHBI.

[Ipu MOHTaxe U IeMOHTa)Ke pacxoJoMepa HEOOX0IMMO PYKOBOICTBOBATHCS HHCTPYKITHEH
10 MOHTaXXy pacxojomMepa.

OTtnpaBka pacxogoMepa s IPOBEJICHHsI IIOBEPKH, JINOO PEMOHTA J0KHA TPOU3BOIUTHCS
C MacmopToM pacxojomepa. B conpoBoauTeNnbHBIX JOKYMEHTaX HEOOXOAUMO YKa3bIBaTh MOYTO-
BbI€ PEKBU3UTHL, TeNe(OH U PaKkc OTIPABUTENS, a TAKKE CIOCO0 U aJpec 0OpaTHOM TOCTABKH.

3.2 IloBepka

Pacxonomep-cuetunk snekrpoMarHuTHeIN « B3JIET TOP» B3phIBO3aNIUIIIEHHOTO UCTIOIHE-
HUS IIPOXOUT NIEPBUYHYIO IIOBEPKY IIPU BBIITYCKE U3 IIPOU3BOACTBA U II0CIIE PEMOHTA, IIEPUOIU-
YECKUE — B NIPOLIECCE DKCILTYaTalUu.

Me:xknoBepoUYHbIi HHTEPBAI — 4 TOAA.

IToBepka pacxomomepa MPOU3BOAUTCS B COOTBETCTBUM C paszlenoM «MeToauka OBEPKU»
PYKOBOJICTBA IO 3KCILTyaTallud Ha PacxoJoMep-CUeTUuK 3iaeKTpoMarHuTHbIN «B3JIET TOP
KC/1.407212.002 PO.
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4 YIIPABJIEHUE PACXOAOMEPOM

VYnpasnenue padotoit TOP EX B pa3nu4HbIX pekxuMax MOXET OCYIIECTBISATHCA C KilaBUa-
TYpBI IIPY TIOMOIIY CHCTEMBI MEHIO U OKOH MHJIMKAIIMH Pa3HOTO YPOBHS, 0TOOpaKaeMbIX Ha JHC-
riee (Ipy HaJIMYUU KIIaBUATYPhI U TUCILIEs ), TMOO ¢ MOMOIIBIO IEPCOHATBHOTO KOMITBIOTEPA TO
nocienoBarensHoMy HHTEpdeiicy RS-485.

4.1 KnaBuatypa

4.1.1 KiaBuarypa COCTOUT U3 YEThIpEX ONTUYECKUX KHOIOK, Ha3HAYEHHE U 0003HaueHue
KOTOPBIX MpUBEAEHBI B Ta01.9. 15 «HaXKaTHs» KHOTIKU K HEW He00X0AMMO MOTHECTH MaIel] PYKU
(6o kakoi-mroo mpeamet). CpabaThIBaHUE KHOTIKH COITPOBOXK/IAETCS CBEUCHUEM CBETOIMO/IA B
110JIe KHOIIKH.

Tabaua 9

I'paduueckoe

Ha3nauenune kHonku
0003HaYeHnE

1. Ipu BBIOOpE MyHKTA MEHIO, TApaMeTpa — IepeMelIeHue M0 CIUCKY BBEPX.

m 2. IIpu ycranoBke fI/IMBOJ]LHOfI BEJIMYMHBI — IEPEMELIEHUE 110 CIIUCKY BO3MOXKHBIX CUM-
BOJIBHBIX 3HAYEHUH BBEPX.

3. Ilpu ycTaHOBKE 3Ha4YEHUS YHMCIOBOY BETMYMHBI — YBEIMYEHHE 3HAUCHHSI pa3psija.

1. Ipu BEIOOpE ITyHKTA MEHIO, MapaMerpa — repeMelieHue Mo CIUCKY BHHU3.

m 2. IIpu ycranoBke vCI/IMBOJ'ILHOfI BEJIMYMHBI — IEPEMELIEHUE T10 CIIUCKY BO3MOXKHBIX CUM-
BOJIbHBIX 3HAUEHUI BHU3.

3. Ilpu ycTaHOBKE 3HA4YEHUS YHCIOBOW BETMYMHBI — YMEHBIIIEHUE 3HAYEHUS pas3psa.

1. Ilepexon B BEIOpaHHOE MEHIO/OKHO HUYKHETO YPOBHSI.

2. IIpu ycTaHOBKE YMCIIOBBIX BEIMUUH — MIEPEMEILEHUE Kypcopa Ha pa3psil Yucia
BIIPABO.

3. BeinonHeHue onepanyy, BBOJ YCTAHOBICHHOTO 3HAYEHHS apaMerpa (IIpy Hax oK ie-
HUU Kypcopa MoJ| KpalHUM TPaBbIM Pa3psiIoM YHCIIa).

1. Boixoa B MeHI0/OKHO 00JIee BBICOKOTO YPOBHSI.

2. [Ipu ycTaHOBKE YHCIIOBBIX BEIMYMH — IEPEMEIEHNE Kypcopa Ha pa3psijl Yrcia BIEBO.
3. OTKa3 OT BBINOTHEHUS OMEPaIlni, OTKa3 OT BBOJIa M3MECHEHHOTO 3HAYCHUS MapaMerpa
Y BBIXOJT B MEHIO/OKHO O0Jiee BBICOKOT'0 YPOBHS (IIPH HAXOXKIEHUH Kypcopa Iepe Jrc-
JIOM).

KiaBuarypa obecrieunBaeT BO3MOKHOCTb:

- TIEpEMEIIeHHsI TI0 MHOTOYPOBHEBOM CHCTEME MEHIO U OKOH;

- OTIEPaTUBHOIO yIpaBiieHUs uHANKanuen Ha aqucruiee XKKU;

- BBOJIa YCTAHOBOYHOUW MH(OPMAIINH;

- MPOCMOTpPAa apXMUBOB U )KYPHAJIOB.

Jiis BpIOOpa OJHOTO M3 MYHKTOB MEHIO (MapaMerpa) MPOU3BOJUTCS MPOKPYTKa CIIHCKA

i
BBEPX WJIM BHU3 C TIOMOIIBIO KHOTIOK , . JJis akTUBHM3AIMK ITyHKTA MEHIO HJIU TIepexoia
K MEHIO (OKHY) HIDKHETO YPOBHS HEOOX0AUMO TpeOyeMblil MyHKT MEHIO (IlapamMeTp) yCTaHOBUTh

B OJIHOM CTPOKE C KypcOpoM = (») U «HAXaTh» KHOIKY .

(S,
BOSBpaT B OKHO (MCHIO) BEPXHETO YPOBHA OCYHICCTBJIACTCA 110 HAXKATHIO KHOIIKH .
BrIxoa 3 aKTUBHOTO COCTOSHUSA 0e3 M3MEHCHUS 3HAYCHUS napamMeTpa OCymeCTBIACTCA 110

HaXaTHUI KHOITIKH , BBIXO/] U3 AKTUBHOI'O COCTOSHUA C BBOAOM HOBOT'O YCTAHOBJICHHOT'O 3HaA-

YCHU ITapaMeTpa — 10 HA’KAaTUIO KHOIIKH . B 060oux CJIydadX KHOIIKa Ha)KUMAaCTCA HECKOJIBKO
pas, MoKa HE 6y,HeT BBITIOJITHCH BBIXO/I.

HpI/IMC‘-IaHI/Ie - Ilocne «HakaTus» Ha KHOIIKY HCO6XOI[I/IMO OTHCCTHU IaJICT OT KJIIaBHUATYPbI
Ha HCCKOJIBKO CAaHTHUMCTPOB.
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4.1.2 JIns 3aidThl OT CIy4ailHOTO cpadaThiBaHUsI KHOMIKK B PacxoJioMepe MpeaycMOTpeHa
(bYHKIUSI aBBTOMATHYIECKOI OJIOKMPOBKH KIIAaBHATYPHI, €CIIH MOJIb30BATENb HE paboTal ¢ Hel 6oiee
IBYX MHHYT. [l BKIIFOYCHUST PYHKLIUH OJIOKMPOBKK HE0OX0auMo B cTpoke MeHio HacTpomka /

y 7

HacTtpoWka vHaukaumm seiGpars nydkt ABT. GJIOKMPOBKA, NpH MOMOIIM KHOMOK ,
N

BBIGpaTB B INOSIBUBIIUXCA TPCYTOJIbHBIX CKO6KaX ‘ ' 3HAaUYCHHUC BKJ1 1 HaXaTb KHOIIKY

. [Tocne BrmoueHns GpyHKIMK aBTOOJIOKMPOBKU HA JHCIIIEE OTOOpPaKaeTCsl IByXCTPOUYHOE
OKHO YKPYIMHEHHON MHIMKAIIMH U3MEPSIEMOTr0 Mmapamerpa, pacxoJoMep MepecTaeT pearupoBarh

Ha Ha)XKaTHs KHOIIOK, a B IIPAaBOM BEPXHEM YIUIy IUCILIES MOSBISECTCA MHEMOHUYECKUN CUMBOJI a
— «3aMOK».

JUig CHATHS aBTOMAaTHYeCKO OJOKMPOBKU KJIaBUATyphl HEOOXOJMMO IOCIEI0BATEIbHO
HaXkaTb KHOIKM KJIABUATYyphl B MOPSIJIKE, yKa3aHHOM Ha puc.5. biokupoBka cHUMaeTcs uepes 2
CEK. I10CJIe IPOBEACHHBIX MAaHUMYJIALINN ¢ Ki1aBuaTypoil. [Ipu3HakoM pa30a0KupoBaHUs SABIISETCS

MPEKpaliCHUC NMHAUKAIIUH CI/IMBOJ'Iae .

2 ) 1

FOL OO

4

Puc.5 - HOCJ’Ie,Z[OBaTeJ'IBHOCTI) HaXXaTus KHOIIOK KIIaBUATYPhI IJIA CHATHUA aBT06J'IOKI/IpOBKI/I.
OtximoucHre GYHKIUU OJOKHPOBKH KJIaBHATYphI Mpou3BoauTcs B McHio HacTtpounka /
Hactponka nHaAnMKauum nocsie HasHaueHuss ABT. BNokupoBka — BbIKN. [Ipu BeImycke u3

©
'é MIPOM3BOJICTBA AaHHAS (QYHKIUS OTKIIIOUEHA.
=
3 4.2 CucreMa UHIUKAIUU
g
) 4.2.1 ]Ins ynpaBieHHUs] pacXxoJOMepoM ¢ KiaBuaTypsl bD ucnonap3yercs MHOTOypOBHEBAs

cucteMa MeHio (putokerue ), cocTosiias U3 OCHOBHOTO MEHIO, ITOIMEHIO M OKOH, COJICPIKAIINX
g CIHUCKHU KOMaH/ U rapameTpoB. OCHOBHOE MEHIO UMeeT Hen3MeHHbIH cocTtaB. CocTaB U CTPYKTYpa
E MOJIMEHIO U OKOH OTIPEEIIAIOTCS PEXKUMOM PabOThI pacxojgoMepa.
2
o 4.2.2 OKHO MHAMKAIIMU MEHIO (pHc.0) COIepKUT:
= - HAMMEHOBAHUE MEHIO (OKHA), pacroJjararoiieecs: HeMoABMKHO B TIEPBOM CTPOKE;
g - HAMMEHOBAHUS MyHKTOB MEHIO (IIapaMeTpoB), KOTOPHIE MOTYT CMEILIAThCS BBEPX WM
o BHM3;
= - Kypcop nepe/ OJJHUM U3 IIYHKTOB MEHIO (1apaMeTpoB).
s
s HanmeHoBaHWe MeHI
)
o OCHOBHOE MEHIO
©
5y Kypco
s ypcop g U3mepeHus
8 ~» HacTpoiiku
s

O npubope
& brkoRg
<]
=
HanmeHoBaHue NYHKTa MEHIKO
5 Puc.6 - Busm 0cHOBHOTO MEHIO pacxogoMepa.
2
(-]}
2
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OnHOBpEMEHHO Ha JHCIIIEe MOXKET WHAWLIUPOBATHCA HE OoJiee 3-X CTPOK IMyHKTOB MEHIO
(mapameTpoB) U3 CIIMCKA.

4.2.3 Texymue 3HaYCHHUS HM3MEPSEMBIX IapaMEeTPOB OTOOPAaXAIOTCSA B OKHE HHIUKAIUH
meHio U3mepeHusa (cum. puc.I'.1 npunoxenus I'). Kpome Toro, B pacxogomepe mpeaycMoOTpeHa
BO3MOKHOCTh MH/MKAIMU 3HAUYCHUH HM3MEPSAEMBIX MapaMeTpoB MIPUPTOM OOJBIIETO 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) OTHOCTPOYHOE OKHO
Puc.7 - Bun okHa yKpynHEHHOM MHIUKAIIMU U3MEPSIEMOT0 MapaMeTpa.

JIByXCTpOYHOE OKHO YKPYITHEHHOM HWHAMKAIUU H3MEPSIEMOr0o IapameTpa OTKpPbIBAETCSA
100 1Mo KOMaH/e ¢ KJIaBUATYpHI MOCIIe aKTHBHU3AIMK CTPOKH MeHI0O M3MepeHMnAa c o6o3Hade-
HUEM COOTBETCTBYIOILLErO MapameTpa, JM00 aBTOMAaTUYECKH, €CIIM IM0JIb30BaTedh HE padoTal ¢
KJIaBHATypoil mpubopa 6osiee 1ByX MHUHYT.

BHUMAHME! ApromaTnyeckuii mepexoja B IByXCTPOUYHOE OKHO YKPYITHEHHO! UH/IU-
KalluU M3MePEeHNil 0CyIeCTBJIACTCS U3 JII00r0 MYHKTA MEHIO Mpudopa.

[IpH OTKPBITUHN ABYXCTPOUHOTO OKHA YKPYIHEHHOW MHIMKAIIUY 10 KOMaH/Ie C KJIaBUATYpPhI
B [IEPBOM CTPOKE YBEIUYECHHOM HIPU(PTOM MHIUIUPYETCS TEKYIee 3HaUeHUE U3MEPSIeMOro napa-
MeTpa, aKTHBU3HPOBaHHOTO B MeHIO U3MepeHus.

[Ipn aBTOMaTHYECKOM OTKPBITUM OKHA YKPYIMHEHHOM MHAMKAIIMKU B MEPBOU CTPOKE MHIU-
LUpYyeTCs TeKylllee 3HaUeHne U3MEPSIEeMOro rapameTpa, Ha3HaueHHOTO M0JIb30BaTENEM.

Bo BTOpO#i cTpoke B 000uX cllydasix HHAMLUPYETCS TEKyllee 3HaYeHHe APYroro uMepsie-
MOT0 MapaMeTpa, Ha3HaYeHHOTO MOJIb30BATEIIEM.

[

O,Z[HOCTpOLIHOG OKHO YKPYIIHCHHOW HHIUWKAIIUH OTKPBIBACTCA II0 HAXXaTHUIO KHOIIKU

IIpHU MHAUKAIKWH ABYXCTPOYHOI'O OKHA M BCCTrJa COACPNKUT TCKYIICC N3MEPCHHOE 3HAYCHHUE pac-
xoJa. B03BpaT K ABYXCTPOYHOMY OKHY y1(py1'[HeHH0171 HHIWKAOWH IIPOUCXOOUT II0O HAXATHUIO

i
KHOIIKU , 1100 aBTOMATUYECKH, €CIIU 110JIb30BaTelb He paboTall ¢ KjIaBHaTypoi mpudopa 6o-
Jiee IByX MUHYT.

4.2.4 ]1ns BBOAA 3HAUEHUH OOJILIITMHCTBA YCTAHOBOYHBIX TAPaMETPOB HEOOXOIUMO HCTIONb-
30BaTh CICIHMAIBLHOE OKHO, KOTOPOE PaCKPhIBAETCS MOCIIC aKTUBU3AIMKA CTPOKH MEHIO C HauMe-
HOBAaHUEM COOTBETCTBYIOIIETO mapameTpa (puc.8). OKHO COIEePKUT:

- B IEpBOH CTPOKE — HAMMEHOBaHKE MTapaMeTpa U 0003HaYCHHE eTUHUIIBI H3MEPECHNUS,

- BO BTOPO#i CTpOKe — 0003HaUEHHE MapaMeTpa, ero TeKyIliee 3HaueHue U 0003HaAUYCHUE €1~
HUIIBI U3MEPEHUS;

- B TpeThel CTPOKE — pEeAAKTHPYyEeMOe 3HaUSHHEe MapaMeTpa U Kypcop Mo/ OJHUM U3 pa3psi-
JIOB YMCJIOBOTO 3HAYECHHUsI (€CJIU PeIaKTHPOBAHHE PA3PEIICHO).
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HanmeHoBaHue napameTpa

N
O6o3HaueHune <
napameTpa ~_| AIMTENLHOCTLUMN., MC

~ Tumn= 5 mc

- 0005
/ K
PenakTupyemoe 3HaueHue Tekylliee 3HaYeHne
napameTpa Kypcop napameTpa

Puc.8 - Bux okHa HHIUKAIIMK YCTAHOBOYHOTO IapaMeTpa

4.2.5 Kypcop yka3bIBaeT Ha BHIOpaHHBIN MyHKT MEHIO, HANMEHOBAHHE IapaMeTpa JInbo pas-
P peaakTUpyeMoro 4ucia. Mecto pacrosioskeHus U popMa Kypcopa 3aBUCST OT BUa HHPOP-
MaIiu, 0ToOpakaeMoil B OKHE WHIMKAIIMU, ¥ COCTOSIHUS YCTaHOBJICHHOTO PSZIOM C KypCOpOM
MyHKTa MEHIO (TTapaMeTpa).

[Tpu MHAMKAIMY MEHIO KypCcOp YCTaHABIMBACTCS:

- HAIPOTHUB TEPBON HHIUIIUPYEMON CTPOKH MEHIO (ITapaMeTpa) — PH Mepexo/ie B OCHOBHOE
MEHIO WJIM MEHIO (OKHO) HIDKHETO YPOBHS, a TaKXKe MPH MPOKPYTKE CIIMCKA U TOCTHKEHHUH TIep-
BOTO ITyHKTa MEHIO (TTapamMeTpa) U3 CIHCKa,

- HalIpOTHB BTOPOH MHANUIIMPYEMOI CTPOKH MEHIO (TlapamMmeTpa) — Imociie Hadasia MPOKPYTKA
CIHCKa IIYHKTOB MEHIO (ITapaMeTpoB);

- HalIPOTHB TPEThEH MHANIIUPYEMOU CTPOKH MEHIO (TTapaMeTpa) — MPpH MPOKPYTKE CITUCKA U
JOCTHKEHHUH MOCJIETHET0 MyHKTa MEHIO (TlapaMeTpa) U3 CIUCKa.

Kypcop moxer umers BUI:

- -), €CJIM BO3MOKEH NEPEeX0] K MEHIO / OKHY HM>KHETO YPOBHS;

» , €CJIM BO3MOYKHA MOIUUKaIUs TapaMeTpa;
-, ccnu HEBO3MOKHEI HUKaKHUe AeHCTBH, TM60 BO3MOXKEH MEPEX0 ] TONLKO K YKPYITHEH-
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§ Kypcop.
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g
= 4.3 BBoj 3Ha4YCHHI YCTAHOBOYHBIX ITAPAMETPOB
g 4.3.1 BBoJ 4MCIIOBBIX 3HAYECHU.
(o]
> [Ipu3HaKoM BO3MOXKHOCTH pEIAKTUPOBAHUS 3HAUCHUS YCTAHOBOYHOTO ITapaMeTpa sSBIISICTCS
9 HaJMYME Kypcopa B BUJIC ===, PACIIOJIATAIOIIETOCS TIOJT OJTHUM U3 pa3psaaoB uucia. M3smeHnenue
. AN 0
;:E 3HAYEHUS BBIMOIHIETCS ITyTeM MOPa3psSIHOTO U3MEHEHUS YHCIa C MMOMOIIBI0 KHOTIOK ,.
i

3 OnHOKpaTHOE HAXKATUE KHOTIKU () MPUBOIUT K YBEJIMUEHHUIO (YMEHBIICHUIO) YK C-
& JIOBOTO 3HAYEHUS, OTMEUEHHOTO KypCcOpoOM pa3psiia Ha oAHy eauHuiy. [lepeBos Kypcopa Kk py-
F =
; TOMY paspsiay IPOU3BOIUTCS MPU OMOIIHU KHOTIOK , .
s BBoJ1 ycTaHOBIEHHOTO YMCIOBOTO 3HAUEHUS MapamMeTpa MPOU3BOIUTCS HAKATHEM KHOTIKU
s1] | l‘.@l

O (Kypcop ToJIKeH HAaXOAUThCSI TIOJ1 KpalHUM MPaBbIM Pa3psIoM), OTKa3 OT BBOJIa — HAKATHEM
o
£ KHOTIIKU (Kypcop JOKEH HaXOIUThCS Mepel YHUCIOBBIM 3HAYCHUEM).
o
j 4.3.2 BBoJ1 3HaYeHH, BEIOUPAEMBIX U3 CIIHCKA.
e [Ipu3HakoM aKTUBU3AILIMU CIIMCKA 3HAYEHUI YCTAaHOBOYHOTO MapamMeTpa sBJsieTcs mpeoopa-
=]
é" 30BaHHE Kypcopa B TPEYroJbHbIE c1<061<1/1‘ ’, BHYTPH KOTOPBIX pacrojiaraeTcs 3Ha4eHUe Ia-

pamerTpa.
c
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[epebop 3HaUEHUH OCYIIECTBIISICTCS HAKaTHEM KHOIIKU LA WIIn LA BBoJ BEIOpaHHOTO

SHAYCHUA IMTPOU3BOAUTCA HAKATUCM KHOIIKH , OTKa3 OT BBOJa — HA’KaTHUECM KHOIIKH .

4.4 Broa mapoist

4.4.1 B pexxume CEPBUC st monydeHus foctyna K peJakTUPOBAHUIO YCTAHOBOYHBIX I1a-
pamMeTpoB HEOOXOAMMO BBECTH MAPOJIb — TPEX3HAYHOE YUCIIO, KOTOPOE MOXKET UMETh 3HAUECHUE
ot 001 10 999. IIpu BEIyCKE W3 MPOM3BOJICTBA B PACX0OIOMEPE YCTAHOBIJICH Mapoib 123.

4.4.2 Beoj napoJist mpousBoautcs B MeHio HacTpounku / BBog napons (cwm. puc.I'.2 npu-
noxenus ). [Ipu Bxoae B MeHIO repBasi ctpoka uMeeT Bua: BBog naponsa = 0. [locne aktusu-
3aluu TaHHOK cTpoku MeHro BMecTo yncia O mossisercss uncio 000 u Kypcop BHIIA wmm TIOJ
cTapimuM (KpaifHUM JIeBbIM) pa3psiioM uncia. [lopsaok HCnoap30BaHUsl KHOMOK MPH BBOJIE Ta-
POJIsl — KaK IPY BBOJIE YMCIIOBBIX 3HaYeHUH (cM. 11.4.3.1).

4.4.3 Ecniu BBelIeH BEpHBIN NapoJib, TO pacKpbiBaeTcsi okHO MeHio HacTpownka. Eciu BBe-
JIeH HeBEPHBII TTapoJib, TO MepBasi CTpOKa MEHIO CHOBa nprodperaet Bux BBoa napons = 0.

Bosmosken niepexon B MeHio HacTtpouka 6e3 maposst (Hactpouku / BeBoa napons /
Bxoa 6e3 napons), ojiHako mpu 3TOM PeAaKTUPOBAHUE 3HAYCHHI YCTAHOBOYHBIX MMApaMETPOB
HEJOCTYITHO.

4.4.4 Tlonp30BaTellb MOKET 3aJaTh HOBOE 3HaYCHHE Maposist B MeHio HacTpouku / BBoa
napons / Hactpouka / Maponb (cum. puc.I'.2 npunoxenus I'). OTKIIIOYUTH PYHKIUIO 3aITHThI
I1apoJIeM BO3MOKHO TOJIBKO U3 iporpammel «Monutop B3JIET TOP».

4.4.5 B pexxume HACTPOMKA nepexon B MmeHio HacTpomnka npoucxoaut 6e3 BBoIa a-
POJISL, IPH 3TOM JIOITyCKAeTCs MPOCMOTP M PEIAKTUPOBAHKE 3HAYCHUH BCEX YCTAHOBOYHBIX Mapa-
METpPOB.

4.5 T'opsiuast KHOTIKa J103aTopa

. . i .
B pexxuMe ykpynHEHHON MHIMKALWU U3MEPEHUN KHOTIKA aBigercs «ropsyeit». [lpu
€e Ha)kKaTUH MPOUCXOINT BhI30B MeHIO [lo3aTop.

Camo MeHI0 HaxoauTcs B noAnyHkTe MeHio U3mepeHus / [losampoBaHue.
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5 HACTPOMKA IIEPEJ] PABOTOM

5.1 YcraHoBKa oTceuek 1o U3MEPEHUIO pacxo/ia

5.1.1 B pacxomomepe uMeeTcss BO3MOKHOCTh YCTAHOBKHM OTCEUEK M0 U3MEPEHUIO PACXo/a:
orceuku 1o Hapacranuio (Mo Hap) u orceuku mo yosiBanuio (Mo yobIB).

OTceyky Mo HapacTaHUIO U MO YOBIBAHUIO — 3TO MOPOTOBHIC 3HAUYEHUS PACXO/a, HUXKE KO-
TOPBIX (TPU U3MEHEHUH pacxojia B OOJIBIIYIO U MEHBIIYIO CTOPOHY COOTBETCTBEHHO) PacX0J0MeEp
IpeKpalaeT HakomieHne o0beMa (Macchl), BbIIauy UMITYIbCOB Ha YHHBEPCAJIbHBIX BBIXOJAX, a
3HAYEHHUE TOKA Ha TOKOBOM BBIXOJI€ pAaBHO MUHMMaJIbHOMY 3aJaHHOMY 3HaueHHto (0 unu 4 MA).
[Tpu 3TOM HHAMLIMPYETCS HYJIEBOE 3HAYCHHUE PAcX0/a, OIIHOKN He GuKcupyroTes. J{nana3on Bo3-
MOJKHBIX 3HaYeHUH YCTaHOBKH oTceueK — OT 0 110 25,5 % oT Quans. B pacxomomepe aiist peBepcuB-
HOTO IIOTOKa OTCEYKM CpadaThIBAIOT KaK IpPH IOJIOKHUTEIBHOM, TaK M IMPU OTPULATEIHLHOM
HampasJieHHU noTtoka. CUTHAl HanpaBjeHMs MOTOKA TAKKe U3MEHSETCS C YUETOM YCTaHOBIICH-
HBIX OTCEYEK.

5.1.2 Jlns w3MeHEeHHs 3HAUCHUN OTCEYeK 10 HApaCTaHWIO M MO yOBIBAaHHIO HEOOXOIUMO
Boiitu B MmeHio HacTponku / Hactp. nameputens / H-km nonb3oBatens / Otceyku / Mo
yobIB (Mo Hap) u BeIOIHKUTE Onepanuu 1o 1m.4.3.1.

5.1.3 B menro HacTtponku nonb3oB / Pabounn guanasoH MoXHO 3a1aTh MHHHMAJIh-
HOE Quuu 1 MakcUMaTbHOE Qmake 3HAYCHHS pab0Yero pacxoja B MPOIeHTaX OT 3HAYCHUSA Quaue.
WU B a0COJIIOTHBIX €MHUIIAX M3MEPEHUsT 00beMHOTO pacxoja. [Ipu BeIXoae M3MEpIeMoro pac-
X0J1a 33 HIKHIOK WJIM BEPXHIOK T'PAaHHUIBI, BO BTOPON CTPOKE OKHA YKPYITHEHHOW WHIMKALUH
uaauiupyrotes omuoku HC #11, 12 wim HC # 11, 13 cootBercTBeHHO (cM. Tabm. 13), u3mepe-
HUE pacxo/ia U HaKoIJIeHHe 00beMa (Macchl) MPOJODKAIOTCS, MTPEKPAIAeTCs Bblaya UMITYJIbCOB
Ha YHHUBEpCAJIbHBIX BBIXOJaX, a 3HaYeHHE TOKA Ha TOKOBOM BBIXOJ/I€ YCTaHABIMBAETCS PABHBIM
MHUHUMaJIbHOMY 3a7aHHOMY 3HaYeHHIo (0 i 4 MA).

©
=
E 5.2 Hactpoiiku ObICTpOACHCTBUS
2 B pacxonomepe mpeaycMOTpeHa BO3MOXHOCTh HACTPOEK OBICTPOJEHCTBUS MO YCTAHOBKE
E pacxona B okHe meHI0O H-KM nonb3oBaTtens/ H-ku. 6bicTpoaencTeus (cm. puc.I'.3 npuso-
2 xenus ).
Hactpotika riryOuHbl OcHOBHOTO (DHibTpa mpousBoauTcs B cpoke meHio K dhmn.pacx.

g HpI/IMepHSL}I JUTATENBHOCTh MEPEXOJHOTO MPOIIEcca YCTAHOBKH Pacxo/ia B 3aBUCUMOCTH OT yCTa-
> HOBJICHHOU KOHCTaHTHI (PrutbTpa yka3zaHna B Ta061.10.
S Taobmuia 10
d 3HaueHne 10 9 8 7 6 5 4 3 2 1 0
s Bpewms, ¢ 16,2 8,1 4,02 | 201 1 0,5 0,24 | 0,12 | 0,05 | 0,02 0
2 Kpowme 3toro, /U1 NMoBbIINIEHNs TOMEXOYCTOMYNBOCTH U3MEPEHHI B TpUOOpe peann3oBaHa
o BO3MOJKHOCTb BKIIFOUCHHSI OT 1-T0 /10 3-X JIOMOTHUTEIBHBIX (PHIBTPOB C pa3audHbIMHU KO duiu-
s eHTamMu nojasieHus (cMm. Tabn.11). Bxiirouenue nanHoi (QyHKIUU MPEeayCMOTPEHO B CTPOKE
5 menio BbiGop cunbTpa.
o0 Tab6muma 11
@ OunbTp Koospdumment Bpewms ycranoBneHus, ¢
e TOJIABIICHUS TIOMEX, 1B
;I 1 (3 sneMeHTa 3aI€PIKKH) 49 0,21
3 2 (5 2NIeMEHTOB 3a/IEPIKKH) 85 0,33
s 3 (6 >IeMEHTOB 3aJIEPHKKH) 93 0,38
§ Bxitouenue nonosHuTeNnsHOTO priibTpa B okHe [lonon. punbTp — Aa 106aBiseT Ko Bpe-

MEHH YCTaHOBJIEHU pacxo/a eile npumepHo 0,16 cekyna. Ero BkitoueHne peKoMeHayeTcs B CIy-
E Yae OOJIBIION MOJIIPU3AIMOHHON TOMEXH.
g [Tpumeuanue - Bce maHHbIe 0 BpeMeHHU YCTaHOBIIEHUS (PUIIBTPOB JIaHBI JUISI CIIPABOK.
%
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5.3 Hacrpoiika 3anosiHeHUs TpyOOTIpOBOIa

B pacxonomepe BO3MOXEH KOHTPOJIb 3allOJHEHHUS TPYOONPOBOAA KHUAKOCTHIO MO KpUTe-
pHSIM «COTIPOTUBIICHUE BHE JHana3oHa» Ju00 «mycras Tpyda» moCpeICTBOM U3MEPEHHUS COTIPO-
THUBJICHUS JKAJKOCTH H MOCIIEAYIONMIET0 CPaBHEHU U3MEPEHHOT0 3HAYCHHUS C 3alaHHBIM (3TaJlOH-
HBIM) 3HaueHHeM R3, 3amucaHHbBIM B pacxogoMep Mo pe3ysibTaTaM KaIMOPOBKH Ha 3all0JTHEHHOM
TpyOompoBoe. PekoMeHayeTcs1 BBINOJHATh KATUOPOBKY HEMOCPEICTBEHHO HA 00beKTe ¢
yY4eTOM peajibHbIX MapaMeTPOB KOHTPOJIUPYEMOI KUTKOCTH.

I[JI?I OLCHKHU CUT'HaJla COIIPOTUBJICHHUA IO KPUTCPHUIO «COIMPOTUBJIICHUEC BHEC JUalla30Ha» 3a-
TAr0TCS:

- 3qayenue napamerpa OTced. NMBA B % ot 3Hauenuss R3 (Menro HacTpounku / Hactp.
nameputens / Hactponkm nonb3oB / HacTp. 3anonH. TpyObl);

- Bpems peakimu pacxogomepa Tp MBL npu u3meHennu curuana.

B cnydae BBIXOJa COMPOTHBIICHHS 32 YCTAaHOBJICHHBIE TPAHHIIBI AUANa30HA MPHOOPOM BBI-
JaeTcs cooOIIeHre 0 HemTaTHO! cutyannu R BHe gnanas.

J1J1s1 OLIEHKM CHTHAJIa CONPOTUBIICHHS TI0 KPUTEPHIO «ITyCTast TpyOa» 3aar0Tcs:

- 3HaueHue napamerpa OTceyka MNTe % ot 3Hauenus Ra (meniro HacTpounku / HacTp.
nameputens / Hactponkm nonb3oB / HacTp. 3anonH. TpyObl);

- BpeMsl peakiuu pacxojomepa rnpu usmenenuu curaana Tp MT;

- BUJI peakiuu pacxojomepa. B kauectBe peakiuu Ha cpabarsiBaniie HC nycras tpy6a
MOXeET ObITh YCTAHOBJICHA «PACX0[ He OOHYINATb» WK «Pacxon OOHYNATbY (pacxogomep
OyJZeT moKa3bpIBaTh HYJIEBOM Pacxo).

B ciydae BEITIOJTHEHUST KPUTEPHSI ITYCTast TPyOa» MpUOOPOM BBIIAETCS COOTBETCTBYIOIIEE
coobmienue NMycTaa Tpy6Oa.

JIOTIOJTHUTEIBHO JJIS 3THX IMapaMeTPOB MOKHO HACTPOUTH KOHCTAHTY (puiibTpa 0O0pabOTKH
conporusienuss KpunbTpa R B muanasone 3nadenuii ot 0 (puabTp oTkiaoder) a0 10, Bausio-
IIYI0 Ha CKOPOCTh U TOYHOCTh U3MEPEHHUSI.

5.4 KoMmmeHcanuss HU3KOYaCTOTHOM ITOMEXHU

[Ipu n3mepeHnn pacxoaa XMMUUECKH aKTUBHBIX KUAKOCTEH CYIIECTBYET MOBHIIIICHHAS Be-
POSITHOCTB TOJISIPU3AITUH JIEKTPOIOB. B 3TOM citydae pekoMeH1yeTcs BKII0YaTh (GUILTP KOMIICH-
caly HU3KOYaCTOTHOW IMOMEXH YCTAHOBKOM KoMaH bl BKN B okHe KoMneH. nomex menio H-
K1 nonb3oBaTens.

5.5 U3MepeHne Macchbl 1 MAacCOBOTO pacxoia

Jli1g mepexo/ia B pesKUM U3MEPEHHsI MacChl U MAaCCOBOT'O PAcX0/ia KUJIKOCTH HEOOXOIMMO B
menio HacTp. uamepurtensa / HacTponku nonb3oB Boiitu B 0kHO BbluMcneHne macchbl,
B cTpoke P, Kr/M3 BBecTH 4ncoBOe 3HaYeHHE IJIOTHOCTH U3MEpPSEMOil KUAKOCTH (10 yMOI4a-
Huto ycranosieHo 3HaueHune 990,0), a B ctpoke PacyeT Macchbl ycTaHOBUTH KOMaH Iy BKJI.

[locne BKIIOYEHHUs NaHHOW (QYHKUIHMU B PACXOJOMEpe WHIUIMPYIOTCS JOIMOJHUTEIbHBIE
MeHr0, KomaH bl 1 mapameTpsl (IIpunokenne I'). HapamuBanue Macchl KOHTPOJIUPYEMOU JKHUI-
KOCTH HAUMHAETCS C MOMEHTA BKJIIOUEHUS (DYHKIIMH BBIYUCIICHUS MACChl C HYJIEBOTO 3HAUYCHUSI.

BHUMAHMHE! IlorpemHocTh onpeaeeHdsi MacCOBOr0 pacxola U Macchbl He HOPMH-
poBaHa.

5.6 YcTaHoBKa mapaMeTpoB WHAWKALUU

Hacrpoiika oToOpa)keHHs TEKYIUX 3HAaU€HUI U3MepsieMbIX TapaMeTPOB B IIEPBOI U BTOPO
CTPOKE OKHAa YKPYIMHEHHOW MHIMKAIMK IPU €ro aBTOMATUYECKOM OTKPBITUU MPOU3BOJMUTCS B
meHio HacTpouka / Hactponka nHAnKauun. Bo3MoxxHbIe Ha3HAYCHUS ISl HHIHKALHH TIep-
BOI1 M BTOpPO# CTPOKM MpUBEACHHI B Ta0.12.
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Tabmauua 12

Homep |O603nauenmne | HaznaueHus
ConepxaHue HHIUKALUN
CTPOKHM| MapaMerpa | WHAWKAIUH
- 3HaYCHUE HE HHIULUPYETCS
1 Pacxopn HeT - HHAMLUPYETCS TeKylee 3HaueHrne 00beMHOr0 IIM MacCOBOT'O pac-
Qm, Q*
Xofa
HeT - 3HaYCHUE HE HHIUIUPYETCS
1 O6bem |M+,M-, XM, | - uHAUIUPYETCS HAKOIUIEHHOE 3HaYeHHE 00beMa (MAcChl) PH MPSIMOM
/Imacca | \/+ V-, Y\V/* | HalpapJIeHUHU OTOKA, 0OPATHOM HAIpaBIEHUH, CyMMBI 00bEMOB
(Macc) ¢ yaeToMm HarpaBJICHHsI IOTOKA
> MycTan HeT - UHJMKALUS B COOTBETCTBUHU C HA3HAUYEHHUEM IS 2-0i CTPOKU
cTp. pa* - HHJMKALUS B CTPOKE OTCYTCTBYET (ITycTasi CTPOKA)
> Pacxon HeT - 3HaYCHUE HE HHIUIUPYETCS
Qm, Q* | - urAMIUpPYETCS TeKyIlee 3HAUCHHE pacxojia
HeT - 3HaYCHUE HE HHUIUPYETCS
2 O6beMm |M+,M-, XM, | - HHIUIUPYETCS HAKOIUIEHHOE 3HaYeHHEe 00beMa MPH MPSMOM HarpaB-
/macca V+,V-, YV* | leHnH 10oToKa (0OpaTHOM HaNpaBJIeHUH, CyMMbl 00BEMOB C YU€TOM
HaIpaBJIEHHs TIOTOKA)
> Bpems HeT - 3HaYCHUE HE HHUIUPYETCS
Hapab. pa* - MHIUITUPYETCS 3HAUCHUE BPEMEHH HapaOOTKH pacxojoMepa
Mpos. HeT - 3HaYCHUE HE HHUIUPYETCS
2 pacx na* - HHJMIUPYETCS TeKyIee 3HaYeHHe pacxo/ia B MPOIEHTaX OT 3a/1aH-
HOI'0 MAaKCHMAaJIbHOTO 3HAYEeHUs **
HeT - 3HaYCHUE HE HHUIUPYETCS
2 Ownbka na* - HHJMIUPYETCS COOOIIEHUE O HEUCIIPABHOCTH WITU HEIITATHOW CUTYa-
007041
R name- HeT - 3HaYCHUE HE MHIULUPYETCS }
2 peHHoe na* - HHAMLUPYETCS TeKyllee 3HaueHUe COIPOTHUBIIEHUS KOHTPOIUPYEMON
KHUJKOCTH
HeT - 3HaYCHUE HE MHIULUPYETCS
Hab6p. * . .
2 no3a Ma, Va - MHJMLHPYETCS TEKyIee 3HACHHE H3MEPEHHO 00bEMHOMN MJIM Mac-
COBOM JI03bI

* - IIpy YCTAaHOBJICHMH HAa3HAYCHUA IJIA OOAHOT'O U3 IMapaMETPOB CTPOKH, OCTaJIbHBIM IIapa-
MCETpaM STOH CTPOKH aBTOMAaTHYCCKH YCTAaHABJIMBACTCA HA3HAYCHUC «KHET»,

** - MakCHMaJILHOE 3HAUCHHUE pacxoaa, COOTBETCTBYIOIIICE 100%, YCTaHaBJIMBAC€TCA B MCHIO
HacTtpownka / Hactponka nngukauum / YctaH. 100% pacx.

[Ipu nepexojie K OKHY YKPYITHEHHON MHAMKAIIMK M0 HAXKAaTUIO KHOIIKH u3 MeHio U3-
MepeHUSA, B IIepBOii CTPOKE UHIUIUPYETCS U3MEPEHHOE 3HaYCHHE MTapaMeTpa, aKTUBU3HPOBaH-
HOTO B 3TOM MeHI0. Bo BTOpOIi CTpoKe MHAWLMPYETCS 3HAYCHUE TapaMeTpa, Ha3HAY€HHOTO TMO0JIb-

30BaTCJICM. HpI/I HaXaTuun CIIC pa3 KHOIIKH , Ha JMCIJICH BBIBOAUTCS 3HAUCHUEC TCKYHICTO
HU3MEPACMOI'0 pacxoaa BO BEChb SKpaH.

HpI/I ABTOMATHYECKOM OTKPBITUU ABYXCTPOYHOI'O OKHaA YprnHeHHOﬁ HWHAWKAIlUu1 B HepBOﬁ
n BTOpOﬁ CTPOKEC MHAWLUPYIOTCA 3HAYCHUA U3MCPACMBIX IMAPAMCTPOB, HA3HAYCHHBIX II0JIB30Ba-
TCIICM.

5.7 YupapneHue 103UpOBaHHEM

5.7.1 Hactpoiiku [103upoBaHUs BbINONHAIOTCS B okHe HacTp. usmepurtensa /
HacTtpouku nonb3oB / HacTponku go3saTtopa myrem BIOOpa OJHOM U3 3apaHee BEACHHBIX
B IMaMsTh pacxojoMmepa (10 Hayaja mporecca 1o3upoBanus) ¢pukcupoBaubix 103 O1... A8 mns
oobema u [19... 016 ast Mmaccsl, 3HaYeHHs KOTOPBIX BBOAsiTCs B pexkume CEPBUC B okne Cnn-
cokK o3 (cm. puc.I'.3 npunoxenus I).

Jlucm

LWKCA.407212.002-60 P3

Uam.

Jlucm| Ne dokym. [loon. Hama

@opmam A4




Moanuckb n parta
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[Ipu3Hakom TOro, 4TO MPOLIECC JO3UPOBAHMS HE HAYaT, SBJISIETCA HAANUCh CTOM, HHAUIMU-
pyemas B meHio U3mepeHus / [losmpoBaHue / [lozaTtop. /[is Beibopa oHOM U3 GUKCHPO-
BAaHHBIX 103 HGOGXO[[I/IMO AKTUBU3UPOBATH IYHKT HOMep AO03bl U B IIOSIBUBLINXCS TPECYTrOJIbHBIX

an Y o
cxobrax 4 P ¢ MOMOIIBIO KHOIIOK , BbIOpaTh HY)XHBI HOMEp J03bl, IOCJIE YEro

Ha)XaTh KHOIIKY . [Tpu stom B cTpoke V3aa. (M3aa.) HauHeT MHIMIMPOBATHCS 3HAYCHUE
BBIOPAHHOM JIO3BI.
Jlnst 3amycka npoleaypsl T103UPOBaHUs HEOOX0AMMO BbIOpaTh cTpoky Jlo3aTop, mnpu no-

MOIITNU KHOIIKH . BI)I6paTI) B TPCYTOJIbHBIX CKOOKax 3HadYeHue CTapT N HAXATb KHOIIKY
Ilocne AKTUBU3allM HAYWMHACTCA NPOLUECCC JO3UPOBAHUA U HAAIINCH CTapT MCHACTCA HAa HAAIIUCH
Habop Ao3bl. Kpome Toro, B ctpoke VTeK. (MTeK.) otoOpaxkaercs TeKyilee 3HauCHHE HaObupa-
eMoro o0bema, a B cTpoke TU3Mep. — Bpemst go3upoBanust. CTapT mporecca J03UPOBAHUS TAKKE
MO>KET IPOU3BOIUTHCS 110 BXOY YIpaBiIeHUs (KHOIIKE).

OcTaHOB mpoIecca JO3UPOBAHMUS BHITOIHSIETCS aBTOMATHYECKU MOCIe Habopa 3aaHHOTO
3HAYCHUA JO3HbI.

VipaBiieHre mpoIeccoM J03MPOBAHMUS TAKIKE MOYKET OCYIIECTBIATECS 0 HHTEp(Eicy.

5.7.2 Tlo OKOHUYAHUIO TIO3UPOBAHUS PACX0I0MED BBIIAET B MOMEHT OKOHYAHHUSI I03UPOBAHUS
4yepe3 YHUBEPCAIBbHBIM BBIXOJ CUTHAJ JJOTUYECKOTO WM UMITYJIBCHOTO BUJA, TApaMETPhl BBIXO/I-
HOTO CUTHAJIA ONPENENSIOTCA PEXUMOM pabOThl YHUBEPCAIBHOTO BBIXO/IA.

Jlo3npoBaHue HE BIMSAET HA U3MEPEHUE TEKYIINX 3HAYEHHUI apaMeTpOB.

5.7.3 B pacxomomepe npeaycMoTpeHa (pyHKIHs KaTuOpPOBKH J103aTOpa Ha PealbHOM 00b-
€KTe, TIPU ATOM OCYIIECTBIISACTCS TOYHAS HACTPOHWKA MEXaHU3Ma JIO3UPOBAHHS.

[Tepen 3amyckoM KaaTuOPOBKH HEOOXOAMMO KaKHUM-JIHOO CITIOCOO0M M3MEPHUTH PEaTTbHO TI0-
JydaeMyto 103y (Hampumep, Ipy MOMOIIU MEPHOTO 0aKa, 3TAIOHHOTO J103aTopa Ha 3TOM JKe TPY-
OompoBOAC U T.1.).

KanubpoBka no3aropa mpousBoautcs B MeHio HacTponkn posatopa / KanmbpoBka.
KanubpoBka mpousBoautcs mo oobemy. [IpensapurensHo B cTpoke MeHio HacTpouku posa-
Topa / HomMep [03bl BeiOUpaeTcst Hy:KHBINM HOMeEp 10361 B Menio KannbpoBka gosatopa /

AN
Habop A03bl npu nomoInu KHOMKH BBIOpATh B TPEYrOJIbHBIX CKOOKAaX 3HaueHHe CTapPT U

2
Ha)XaTb KHOIIKY . [To oxoHuanuu Habopa /1036l B CTPOKE MEHIO VTEK. 0ToOpakaeTcsi HabpaH-
HOE 3HaueHue 00beMa, paBHOE BRIOpaHHOH /103€. MI3MepeHHOoe 3TaJOHHOE 3HaY€HHUE J103bI BBOJIST

AN N
IIpHU IMMOMOIIH KHOIIOK ,, u B CTPOKE MCHIO V(*)aKT. ITocme BBOJAa 5TaJIOHHOI'O 3HA-

YEHUs 03bl U HAXKATUS KHOIIKH , pacxozoMep B pexuMe jao3atopa OyIeT aBTOMAaTUYECKU
KOPPEKTUPOBATh BpPEeMsl I03UPOBAHUS, TEM CaMbIM NIPUPABHUBAHUS 3HAUCHUE 71036 VTEK. K 3Ha-
YECHUIO ATAJIOHHOU 703b1 VPaKT.

BHUMAHMUE! B ciyyae cMeHbl HOMepa BbIOMpaeMoil 103bl HE00X0AMMa NOBTOPHAS
KaJau0poBKa 103aTOPa pacxoaomMepa.

5.8 Hacrpoiika TokoBoro Bbixoja ¢ uHTepdericom HART

Hacrpoiika TokoBoro Bbixoaa ¢ untepdeiicom HART npoussoautcs B MeHio HacTpomnka
/ Hactponka HART. B nyukTe MeHi0o @OPM. TOKa ycraHaBiInMBaeTcst komanaa BKI. B ciydae
OTCYTCTBUS B MEHIO JIaHHOTO IIYHKTAa, B TyHKTE MeHI0O AjpeC He00X0IMMO YCTaHOBUTH 3HAYCHUE
«O», mpu 3TOM Ha BbIX0OJIe (hopMUpyeTcst TOKOBBIN curtan 4 —20 MA. [lanee, B citydae UCTIOJIb30-
Banuss HART-unTepdeiica, yctaHaBIuBaeTcs CETEBOM ajjpec pacxojoMepa, HIKHEE U BepxHee
3Ha4YeHHUs TPaHUI U3MEPSEMOT0 pacxo/ia, 3HayeHne (PUKCHUPOBAHHOTO TOKA M BPEMs €ro yCTaHOB-
nenus. Kpome 3toro, ¢ kiaBuatypsl pacxogomepa uinu B nporpamme «Mouutop B3JIET TOP»
JOCTYITHO BKJIFOYEHHE TECTOBOTO pexxnMa uHTepdeiica. B rectoBom pexxume i GopMupoBaHUS
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Mopanuck n pgarta

UHB. Ne noan.

TOKOBOI'O CUTHAJIa U nepenadu 1o npotokoiny HART nmpuMeHsercs 3aJaHHOE TECTOBOE 3HAUEHUE
pacxoja.

5.9 Topsinok paboTe

CraaHHBII B OKCIUTyaTaIMIO PacXxoa0Mep paboTaeT HeMPEPhIBHO B ABTOMATHYECKOM PEKUME.

[Mocne BITIOUEHHS pacxooMepa Ha JUCIUICe HHUIUPYeTcs HHPOpMaLUs 0 Ipudope 1 Bep-
CHH MPOTrpaMMHOro obecrieueHus. [10 3aBepLICHUIO CAMOKOHTPOJISI Ha JHCIUIee 0TOOpaxkaeTcs
merro UI3MEPEHWUSA. Yepes 2 MunyThl ociie npekpamieHus paboThl ¢ KIAaBUATYPOi Ha JHCILICe
MOSIBJISIETCS] OKHO YKPYITHEHHOH WHANKAIMH.

Wudopmariust 06 u3MepseMbIX apaMeTpax U COCTOSTHUU PACX0JI0OMEpa MOXKET CYUTHIBATHCS
C YHUBEPCAIBHBIX BBIXO0B, C TOKOBOTO BBIX0JIa U TI0 TIOCIIeA0BaTeIbHOMY HHTEpdeiicy RS-485.
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6 BOBMOXHBIE HEMCITPABHOCTHU 1 METO/1bI UX YCTPAHEHUA

6.1 HeucnpaBnoctu u Hemratabie cutyauun (HC), numarHocTHpyembie pacxoaoMepoM,
0TOOpaXKaloTCsl BO BTOPOH CTPOKE OKHA YKPYIHEHHOW WHAWKALMU B BUAE COOOUIeHHS (CM.
puc.9):

TekyLlee 3HayeHne
n3MepsieMoro napameTpa

10.43§ n/MmviH

HC#: 2,5 I
N\

CoobLeHne o HelTaTHbIX CuUTyaumnax

Puc.9 - Bun oxna nagukanmu ¢ cooobmenneMm o HC

WNuaukanus cooOuieHus 06 ommoKe MosBIsSETCS] B MOMEHT €€ TUarHOCTUPOBAHUS BHE 3aBU-
CUMOCTH OT Ha3HA4CHUS MHANKALIUHA BTOPOM CTPOKH OKHA YKPYINHEHHON MHIMKALIUH.

st onpenenenus Buna HeucnpaBHocTy niau HC HE0OX0IMMO HaXaTh KHOTIKY . B or-
KpbIBIIeMcst okHe (cM. puc.10) Oyaer unaunupoBaThes ko HeucnpaBHoctu Wi HC u ee pac-
mudpoBka. Ecny Bo3HHKaeT 0JHOBPEMEHHO HECKOJIbKO HeucnpaBHoctel i HC, To B okHe HH-
JMKAIH paciin(ppoBKU OHU OTOOpaXkaroTcs B BUe cucka. /st mpocMoTpa criucka HeoOXo1uMo

HCIIOJIb30BaTh KHOIIKH ,.

" OLWUBKA !

(1]
-
3]
L [l
s PacwudpoBka owmnbok:
A
(&) "
g HC#2: 3awkan curHana
= v
2 HC#5: Yctony. 3awwkan
c
S Puc.10 - Bug okna naaukanuu pacmudpoku HC
= §
El [TepeyeHr HEMCNPABHOCTEW M HEUITATHBIX CUTYaIlMH, THAarHOCTHPYEMBIX PACcX0J0MEpPOM,
d npuBeieH B Taom. 13.
b
9 6.2 B ciyuae Bo3HUKHOBeHUs HercnpaBHOCTH uinu HC crnegyeT mpoBepuTh:
g - HAJIMYKE U COOTBETCTBUE HOPMaM HAIPsDKEHUS ITUTAHUS HAa BXOJE PacX0I0Mepa;
= - HaJIEKHOCTh IOJACOEINHEHM LIeel MTUTaHHu;
§ - HaJTM4Ke KUJKOCTU U €€ IBUKEHHSI B TPYOOTIPOBO/IE;
0 - OTCYTCTBHUE CKOTUICHHUS T'a3a B MECTE YCTAHOBKU PAcX0I0OMepa;
- 3HAUEHHE TeMIIepaTypbl OKpPYKaroIel Cpeibl B MECTE YCTAHOBKU PacXoJIoMepa;
(5] 19
= - KOPPEKTHOCTh 3HaueHui K, oTceuek mo pacxoay u IpyruxX yCTAaHOBOUYHBIX apaMeTpOB;
;" MIPH HEOOXOAUMOCTH U3MEHHUTDH WX 3HAUCHUSI.
é [Ipy MoNIOKUTETBHBIX Pe3yIbTaTax MEPEUNCICHHBIX BBIIIE MPOBEPOK CIEAYET 0OpaTHTHCS
E B CEpPBHUCHBIN IEHTp (peruoHaIbHOE MPEACTABUTENHCTBO) WM K WM3TOTOBUTEIIO W3JENUS IS
2 oTpeJieNieHUs] BO3MOKHOCTH €0 JalbHEHIIIeH dKCILTyaTaluu.
c
=}
(=]
=
[-]]
2
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Tab6muma 13

Kop ommbOku, oToOpaxkeHne Ha Jauc-
miee

ConepxaHue COOBITHS

HC #1:Tok. Bbixog

OmrbKa TOKOBOT'O BbIXOJa

HC #2:3awkan curHana

ypOBeHL BXOOHOI'O CMI'HaJia BBILIC JOIMMYCTUMOI'O B HECKOJIBKUX
OUKJIax I/ISMepeHI/Iﬁ

HC#3:Hekopp.KP1

HexoppexTtHoe 3nauenue K, no Beixony 1

HC#4:Hekopp.KP2

HekoppekTtHoe 3Hauenue K, no Beixoay 2

HC#5:YcTonu.3awkan

ypOBeHI) BXOOHOI'O CMI'HaJia BBIIIC JOIMYCTUMOI'O B TCUCHHUEC
JJIATCIBHOIO BPpCMCHU

HC #6:Q > QHanob

Tekymiee 3HadeHne pacxoza O0JIbIIe MAKCUMAJIBHOTO

HC #7:0wn6ka npomepa

Her npomMepa onopHOro conpoTHBIIEHUS, anapaTHas Heuc-
MIPaBHOCTh

HC #8:0wunbka nHny

Pabounii pexxuM 0e3 MHULIMATIM3AINN

HC #9:MycTan Tpy6a

3HaueHue CONMPOTUBJICHHUS BhIIIIE 3aJaHHOrO (IycTas TpyOa)

HC #10:R BHe gnana3s

3HaueHue COIIPOTUBJICHHUS BHC 3aJIAHHOI'0 aria3oHa

HC #11:Q BHe guanas

3HaveHne pacxoja BHE 33JaHHOT0 pabodero quamna3oHa

HC #12:Q < QmuH

Tekylee 3HaUSHKUE pacxo/ia MEHbIIIE 3aIaHHOTO 3HAUCHMUS pa-
Oouero auara3zoHa

HC #13:Q > Qmakc

Tekylee 3HaueHUE pacxoaa OOJIbIIE 3aJaHHOTO 3HAUCHHUS pa-
Oouyero auara3zoHa

HC #14:3awkan ycunurtens

ypOBeHB CHUI'HaJla Ha BXOAHOM YCUJIMTEIIC BhIIIC JOITYCTUMOI'O

HC #15:tBH >tkp.y.

3HaueHne TeMIIepaTypbl BHYTPH OJIOKa 3JIEKTPOHUKH PacXOa0-
Mepa npeBbIaeT kpurudeckoe 3Havenune (+ 85 °C)

6.3 Pacxomomep «B3JIET TOP» B3phIBO3AMMIIIEHHOTO UCTIOJHEHHUS MO BUAY HCTIOJHCHUS
U C YY4ETOM YCIOBHM AKCILTyaTalliK OTHOCHUTCS K M3CIIUSIM, PEMOHT KOTOPBIX MPOU3BOIUTCS Ha
CHEIUATU3UPOBAHHBIX MPEANPHUATHAX JTUOO0 MPENPHUATHN-U3TOTOBUTEIE.
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7 YITAKOBKA, XPAHEHUE 1 TPAHCIIOPTUPOBAHUE

7.1 Pacxonomep «B3JIET TOP» B3pbIBO3aLUIIEHHOTO UCIIOJHEHUS, YKOMIUIEKTOBaHHbIH B
COOTBETCTBUU C 3aBKOM, yIIAaKOBBIBAETCS B MHIUBUAYaJIbHYIO Tapy kareropuu KVY-2 nmo 'OCT
23170-78 (xopoOKy u3 roppupoBaHHOTO KapTOHA OO JEPEBSHHBIN SIUK). Tyna ke moMernia-
€TCsl 3KCILTyaTallhOHHAs TI0KyMEHTaLUs.

[IpucoenunuTenbHas apMaTypa HOCTABISAETCS B OT/IEIbHON Tape pOCCHIIbIO UK B COOpE Ha
OJIMH WJIA HECKOJIBKO KOMILIEKTOB.

7.2 XpaHeHue pacxosoMepa JOJDKHO OCYIIECTBIIATHCSA B YIAKOBKE U3TOTOBUTEINSA B COOT-
BercTBUU ¢ TpeOoBaHusmu rpynnel 1 mo 'OCT 15150-69. B nomemienun i XpaHeHUs He
JOJKHO OBITH TOKOIIPOBOISIICH ITBIIH, TAPOB KUCIOT U IIEJI0YEH, a TAK)KE T'a30B, BBI3BIBAIOIINX
KOPPO3HIO U PA3PYyLIAOIIUX U30JIALHUIO.

Pacxonomep He TpeOyeT criennaibHOro TEXHUYECKOTO O0CITYKUBaHUSI IPU XPaHEHUH.

7.3 PacxoomMepsl MOTYT TPAHCIIOPTUPOBATHCS aBTOMOOUIIBHBIM, PEUHBIM, KEJIE€3HOA0POXK-
HBIM U aBUALIMOHHBIM TPAHCHOPTOM IIPHU COOJIOJICHUH CIEAYIOIMINX YCIOBHIL:

- TPAaHCIIOPTHPOBKA OCYILECTBIISETCS B 3aBOJACKOM Tape;

- OTCYTCTBYET MPSIMOE BO3/ICHCTBUE BJIAry;

- TeMITepaTypa He BBIXOJHUT 3a MpeIeibl oT MUHYC 25 o + 55 °C;

- BIIAXHOCTH He mpeBbimaet 95 % npu temneparype g0 +35 °C;

- BuOpanus B quanazone ot 10 mo 500 I'u ¢ ammmutymoit 1o 0,35 MM U yCKOpEeHUEM 10
49 m/c?;

- yAapsl CO 3HAYEHHEM MTMKOBOTO YCKOPEHHS 10 98 m/c?;

- YJIOKEHHbIE B TPAHCIIOPTE pacXoJA0Mephl 3aKpeIUIeHbl BO N30eKaHNe NaJeHUs U coyiape-
HUH.

8 YTUIIM3ALIAA

Pacxomomep «B3JIET TOP» B3pbIBO3aIIMIIEHHOTO MCIIOJIHEHUS HE COAEPKAaT BELIECTB U
KOMIIOHEHTOB, MPEACTABIISIIONTNX OMACHOCTH JJIS 3[I0POBBS JIIOCH M OKPY>KAIOIIEH Cpebl B MPO-
11ecce M MoCJie OKOHYAHUS CPOKA CIYKOBI. Y THIIH3aIIUs PacXoioMepa OCYIIECTBIISCTCS OTACIBHO
T10 TPYIIIaM MaTepHasIoB: MJIACTMACCOBBIE M PE3UHOBBIE 3JIEMEHTHI, TIJIAThI C JIEKTPOHHBIMH KOM-
MMOHEHTaMHU, METAJUTMYECKHE JIEMEHTHI KOPIyca U KPETEe)KHbBIE AIEeMEHThI. B KOHCTpYKTHBE Mpo-
TOYHOM YacTH pacxojoMepa HCHOJb3YeTcsl (GTOpOIuiacT-4, KOTOPBIA IS YTUIU3AINH JTOJDKCH
OBITH CJIaH B COOTBETCTBYIOIIYIO OpraHU3AIIHIO.
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MMPMJIOXEHUE A
(cnpaBouHOE)

Bremnuit Bug 1 MaccorabapuTHBIC XapaKTEPUCTUKHA PACXOJI0MEPOB
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Puc.A.1 - Buemnuii Bun pacxogomepoB (uanmoBannoro ucrnoiaHeHus DN20-DN40
E * - CIpaBOYHBIN pazMep
(o]
)
= §
g 1 — 6ok snekmponuxu, 2 — unoukamop, 3 — KHONKU Onmu4eckou kiaguamypwi, 4 — nep-
: BUYHDLI NPe0bpazoeamenb pacxood, 5 — eunm Kpenienus 3azemisaouieco nposooruKa, 6 —eep-
= M08800bL, T — 3auumusie Koavya, 8 — 3azemasiowue nenecmku, 9 —asnexkmpoowi; 10 — ecnomo-
3 2amebHas Onopa.
o
s Tabmuma A.1 - MaccorabapuTHbIC XapaKTEPUCTUKH
5 DN TSP D, mMm D1, mMm D2, mm d, mm N L, Mmm H, mm Macca, kr
o 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
2
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Sy Puc.A.2 - Buemnuii Bun pacxoaomepoB (ianmoBannoro ucrnoiaHeHus DN50-DN300

=

§ * - CIIpaBOYHBIN pazMep

=]

o

2 1 — 6n0x snekmponuku,; 2 — unouxamop, 3 — KHONKU onmu4eckou kiasuamypul,; 4 — nepeuu-
HblU npeobpazosamenv pacxood, 5 — 8UHM KPenJeHus 3a3emMusioue20 nposooHuKa, 6 — cepmos-

5 600vbl, [ — 3auumusie Konvya, 8 — 3azemnsarouwue renecmku, 9 — anexkmpoost, 10 — ecnomoeamens-

7 Has onopa.

2

d Tabnuma A.2 - MaccorabapuTHbIe XapaKTepPUCTUKH

= DN TSP D, mMm D1, mm D2, mm d, mm N L, Mmm H, mm Macca, kr

g 50 155 87 125 18 4 200 315 11,3

o 65 175 109 145 18 8 200 325 14,0

:sf 80 190 120 160 18 8 200 340 16,0

Z 100 225 149 190 22 8 250 370 22,4

m 150 290 202 250 26 8 270 430 35,3

200 358 258 310 26 12 340 490 54,2

i 300 485 362 430 30 16 500 605 101,5

Sy

=

]

2]

s

=

o

<]

=

c

=}

o

=

%

g Jlucm

S LLIKC[1.407212.002-60 P3 28

Uam.| Jlucm| Ne Qokym. [loon. Hama

@opmam A4




132

FOLMO

¥

3 *
4 I
Lo
<
7 7
_\ S~
A
x
E O
A\ Y

_g'__ I
[ 106 N
< >
5
! D1*
8

L*

-t -

Puc.A.3 - BHemHu# BUI pacxoaoMepa UCIOJTHEHUS «COHABUY € 3aIIUTHBIMU KOJIbIIAMH

©
-
1]
3 * - CIIPaBOYHBIN pa3Mep
3 .
s 1 — 650k anekmponuxu,; 2 — uHouxamop,; 3 — KHONKU onmuyecKkou Kiaguamypsl, 4 — nep-
g BUYHDLI NPeodPA308amenb pacxooa, S — GUHM KpenieHus 3a3emisoue2o nposooHura, 6 — cep-
= M08800bL, T — 3auumuvle Koavbyd, 8 — 31eKmpooul.
5 Tabmuma A.3 - MaccorabaputHbie XxapaktepucTuku TOP EX ucnosiHeHUs «COHABUY
?If DN T3P D, mMm D1, mm L, Mmm H, mm Macca, kr
2 10 61 34 93 240 3,9
;:E 15 61 39 93 240 4,0
2
g 1Ex d [ib] 1IC T6...T3 Gb X BBIET
2 x Ne TC RU C-RU.AA87.B.00627
S -30°C <Ta £+70°C; -10°C stuam £+150°C
m Hanps>xxeHue nutaHusa =24B; 0,7A
[ H [ MakcumanbHoOe paBrieHMe...... 2,5MMNa
© CTeneHb 3aAlMTbl i erenssnnsnnsnnnnnnnnsn IP67
EI OTKPbLIBATb, OTKJIOYMB OT CETM
)
s
&
= TOP % =004 Ne 0000000
gt Puc.A.4 - Bua mmunpaa Ha BepxHeil yactu kopiyca b9
3
2
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Toxoesiii esixod _ SA3 XT2
HART 4 -20mA p [acc. | 0
| SA3 | XT2 I+ ]
Maccy V+| I+ - " Akm. V+ O
Akm) - | ] |- XT3
CoM O
RS485| A/DATA- O
“ § | B/DATA+ 0
(/=) lacmpolixa +5V 0
J1 Kuonka| GNDE O
BUTTON
Paboma - L
(rus(] ouT2- O
Beod-2) oure+| £SO
A skt © OUT1- 0
Cepeuc Aot | ouT1+ O
(Jeur]  [ref 00-2
XT1 A Macc.
O Dg * SA2
U = Beixod: 1
lNMuma+ue =24B A Mace.
ST
. J
@) BHJ MOYJISI KOMMYTAIIUH 0) BUJ HAKJICHKU HA 3aTHEH KPBIIIKE

XT1 — pasvem numarnus 24B;
XT2 — pazvem mokosoeo evixooa ¢ HART unmepgheticom,

© XT3 — pasvem unmepghetica RS-485, nooxnouenus enewneli KHOnKu, YHUBEPCANbHOZO 8bIX00A
2 Nl u Ne2;
=
2 SA 1 — nepexntouamenv pexcuma pabomsl YHUBEPCATILHO20 8b1X00a Nel;
s SA2 — nepexntouamens pexcuma pabomsi YHUEEPCATLHO2O 8b1X00a No2;
':5 SA3 — nepexnouamenv pexcuma pabomer HART unmepdpetica;
SK1 — nepexnrouamens pesxcuma «Paboma-Cepsucy;
z J1 — konmaxmuas napa pesxcuma « Hacmpoiika» noo niomoupo8ouHol YauKou.
E
g [Ipumeuanue - B maHHO# penakiuu pyKOBOJICTBA MO SKCILTyaTalldud MPHUBEACH BUA MOJIYIS
: kommytanuu HIKCJ[.408845.038 Bep.3 ¢ Bo3MOkHOCTHIO BhIOOpa pexknma padotel HART unrep-
= (elica: akTUBHBIN WK accUBHBIA. B mpenapimynux Bepcusix Moayns kommyrarun HART unTep-
2 ¢eiic Mor paboTaTh TOJIHKO B AKTUBHOM PEKUME.
g
= Puc.A.5 - Bug c3anu B3 pacxonomepa ¢ HART unTepdeiicom co CHATOM KPBIIKOM (BUI MOTYIIS
E KOMMyTanuu) (a) u HakiIeku (0) c 0603HaYeHNEM KOMMYTAIIMOHHBIX JIEMEHTOB
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epmoBBOA
HSK-M-Ex
(10-14 mm)

(ExdIIC)

12 min

[NPMJIOXEHUEDL

(obs3arenvHOE)
Ueprexu B3pbIBO3AILMTHI
B3apbis X B3apbis
e S = 12
(M20x1,5-6H/6g) ML (M20x15-6H/6g)
=

3axum 3B6-C-5X16-1
FOCT 21130-75

epmoBBOA
HSK-M-Ex
(7-12 mm)

(ExdIIC)

"epmeTuk Silicon-Naf

/ TonwmHa He meHee 1 MM
£ 7. ; AL
=} /
=
A
2]
s
=
=4
(<]
=
c
(<]
>
=%
2
o
I
s
2
o
X
=
= ; :
(v
[32]
o
"E S 4 W 7
© s 7/ s n e /- /
o
" 4
a \ |/
E KBapueBblii necok
g i m—— |
[e]
|
c
g Puc.b.1 - B3preiBoHenponuaemas odonouka («d»). Bua cnepenu
g
2
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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
ol
v A}
E B3pbiB )
= (M16x2-6H/6g)
o
=
a 'epmeTwik Silicon-Naf
g rny6uHa He meree 10 Mm
[ =
oI
2
~ epmertuk Silicon-Naf
_ TONwuHa He MeHee 1 MM KBapueBbilii necok
g 1
(o]
)
= §
2
d Puc.B.2 - B3peiBoHenponuiiaemas o6osouka («d»). Bua cooky
=
3
g’ CB0oOOIHBIN 00BbEM B3pBIBOHETIPOHHUIIAEMOM 000J10ukH — 400 oM®.
; Ha noBepxHOCTSAX HE NOMyCKAOTCs 3a00UHBI, TPEIIUHBI U Apyrue AeQeKThl.
s OnemeHThl T1I1P — 00MOTKM 371eKTpOMarHuTa, BEIBOIbI CUTHAIBHBIX JIEKTPOI0B 00BOJIAKH-
@ BAIOTCSl HEUTPAJIbHBIM TepMETHUKOM. TOJIIMHA MOKPBITUS HE MeHee | MM, JUIMHA TepPMETU3UPO-
m BaHHOI'O coequHEHM He MeHee 10 MM.
§ CBoOoubIi 006eM [ITP 1o KoxKyXoM 3achIimaeTcs CyXHUM YUCTHIM KBapIIEBBIM IMECKOM C
s ¢pakuusamu ot 0,2 10 1,0 mm.
i o
2 [TaTpyOok 3anuBaeTcs HEHTpaTbHBIM T€PMETUKOM Ha TIIyOuHYy He MeHee 10 M.
=]
o
[]
|
c
g
)
=
[-]]
2
g
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MMPMJIOXEHUE B
(cnpaBouHOE)
BXOI[BI " BBIXOIbI pacxoJoMepa € I/ICKpO6e3OHaCHBIMI/I (S 520%041

1. YHuBepcanbHbI€ BBIXO/BI.

9 SA1 (SA2) 100
: * :I% +5V EXT1
2 3
J_ GND_EXT1 XT3
330 L _‘_f‘"j_‘ Kont Liens
100 ' somaA 39 (ggg:) —— oM | outt2r
>—|: : : 10(9) [ Out1(2)+
1 4 : .
- ! |
27 —= I: ! | !
B B NN !
2 3 i :
| I
! I
DOUT 1 kOm ! OuUT1- I
(DIR) : (OUT2) | !
t |

Puc.B.1 - CxeMa BBIXO/THOTO KacKajja yHUBEPCAIbHBIX BBIXOJ0OB

Jliis oGecriedyeHus: CONMPSHKEHUS C Pa3IMYHBIMU THITaMU MPUEMHUKOB OKOHEYHbIE KACKa lbl
BbIX0JI0B (puc.B.1) Moryt paboTaTh Kak Npu MUTaHUU OT BHYTPEHHETO T'aJIbBAHUYECKH pa3Bsi3aH-
HOT'O UCTOYHMKA MUTaHUs (AaKTUBHBIN PEXXHUM), TaK U OT BHEIIHETO UCTOYHHMKA MUTaHUs (IIaCCHUB-
HBIN pekuM). TUNoBast MOCTaBKa — aKTHBHBIN PEKUM PabOThl OKOHEYHOTO KacKaja.

© 1.1 AKTUBHBINA PEXKUM TIPEIyCMATPUBACT TPH BapHaHTa paOOTHI.
S Bapuant 1. PaboTa Ha HU3KOOMHYIO Harpy3Ky — HalpuMep, Ui COTrJIaCOBaHMS € BXOJaMU
3 creayromux rertoBbranciuteneii hpupmer «B3JIET»: B3JIET TCPB-024M/024+, -027. DxBuBa-
[£]
s neHTHas cxema 1 BapuaHnTta paboThl IpuBeeHa Ha puc.B.2.
3 I ‘
= +5V TOPEx | o
8 200 3 | B3MET TCPB-023, -024, 027
E‘ | BHelwHwnit 6apbep |
I e N A } NCKPO3aLLnNTbI }
% B o | KopyHa M3 }
R HyTpeHHuIi 6apbep | |
E MCKPO3aLLUTHI ! !
s 50 | 110 330
I — |
2 L L ! [
o0 ! |
T I |
= ! |
: ! | —
: | | W=
m — 1 !
N\ ! 1
© I }
!é 3 110 !
s i :
= | I
s
=
§ Puc.B.2 - DxBuBaneHTHast cxema paboThl Ha HU3KOOMHYIO HArpy3Ky
B nannowm pexxume paboTsl 17151 oOecriedeHus paboThl CBETOIMO 1A BXOIHOM OMTOMAPKI, KOM-
= MYTHPYEMBIH TOK He mpeBbImaeT 5,0 MA, 3HaueHHe HANPSDKEHUS Ha 32KMMax BHEITHETO Oapbepa
é‘ MCKPO3aIIUTHI HE MpeBbiaet 3,75 B.
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BapuanT 2. PaboTa Ha BBICOKOOMHYIO HArpy3Ky — HallpuMep, Ui COTJIACOBAHUS C BXOIaMU
crenyromux TertoBbraucauteneiit pupmel «B3JIET»: B3JIET TCPB-026M,-033, -034. DxBuBa-
JIEHTHas cxema 2 BapuaHTa pa0doThl IpuBeeHa Ha puc.B.3.

|
+5V T3P Ex 3 e
| |
! I
200 T — | B3MNET TCPB-026, -03x

| BHewwHuin 6apbep |
I MCKPO3aLUMTI |
o oo KopyHa M3 !
BHyTpeHHui Gapbep } }

WCKPO3aLLuUThI | } } 5 , 1 Ko M

50 - 110 ' (10 KOwm)
n N —
L +———1T +— 7

[ !
P! |
,,,,,,,,,,,,,,,,,,,,, ! I
! |
|
|
|
}
|
|
|
}
|
|
|
|
|
|
|
i
|
|

Puc.B.3 - DxBuBaneHTHast cxeMa pabOThI Ha BEICOKOOMHYIO Harpy3Ky

B nanHoM pexume paboThl KOMMYTUPYEMBI TOK paBeH BXxoaHoMmy Toky KMOII - mukpo-
cXeMbl U He TipeBbimaet 5,0 MKA, 3HaueHNe HaNPsHDKCHUS Ha 32)KMMax BHEITHETO Oapbhepa HCKPO-
3amuThl He peBbimaet 5,0 B.

Bapuant 3. [Ipu paGote ¢ npyrumu TUnaMu NpUEMHUKOB YaCTOTHO-UMITYJLCHOTO CHUTHAIA,

i st ooecriedeHust yposuerd TTJI (KMOII)-noruku conpoTuBiieHHe HAarpy3ku RIKB H0KHO OBITH
1]

it He meHee 3 KOM (puc.B.4). Torna Hanpspbkenne Ha Bbixoge TOP Ex npu oTcyTcTBUM MMITyNbCa, a
3 TaK)K€ COOTBETCTBYIOIIEE YPOBHIO «1» B JIOTHYECKOM PEXHUME, C YIETOM MaJeHUS HA BHYTPEHHUX
5 MCKPO3aIIUTHBIX Lensx OyneT He Mmenee 4,6 B. Ilpu Hannunu umiynsca v npu ypoHe «0» B JIOTH-
:5 YECKOM peXkuMe, HanpsbkeHue Ha Beixojae TOP Ex Oyner e 6omnee 0,5 B.C yueTom BHyTpeHHET0

COTMPOTHBIICHUS BHEIIHUX OAPHEPOB UCKPO3AIIUTHI, YPOBEHb JIOTUYECKOM €TMHUIIBI HAa BXOJIE TPU-

g e€MHHUKa curHasia oynet He meHee 4,35 B, ypoBeHb noruueckoro Hyis — He 6osee 0,4 B.
st

g 1
g +5V TIP Ex ; o

o 200 i i BHeLwHW npueMHUK
§ | i | YaCTOTHO-UMMNYSLCHOrO

} BHeluHwnin 6apbep } CUrHana

% 77777777777777777777 } UCKpO3aWmnTbl i

, BHyTpeHHuit 6apbep | KopvialMS !

m MCKPO3aLUTHI | !

T i !

ES 50 ! 110 ;

: | ! Curnan
o ! i

} ! Rake

© | |

= i }

3 — | |

s —_— i }

A ! i

(5] | |

s | 110 ;

g . 1 1 -unut
c 1 — |

5 Puc.B.4 - DxBuBaneHTHast cxema pabOThI Ha BHEITHUI MPHEMHHK CUTHAIA

2
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2
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1.2 DxBuBaNeHTHAs cxeMa pabOThl YHUBEPCATbHBIX BHIXOJ0B B TACCHBHOM PEKHUME C BHEIII-
HUM 0apbepoM MCKpO3aIuTHI IpuBeaeHa Ha puc.B.5.

T Tttt TTTTTTTTTIR } +UBH .
i i BHeluHMiA NpUeMHUK
I
TAP Ex i ! YaCTOTHO- UMMYNbLCHOrO
| BHeLwHWit 6apbep | curHana
} NCKPO3aLuThl 1
! KopyHa M3 !
BHyTpeHHuIt 6apbep } i } Rorp
NCKpO3aLmnThbl } }
I I
50 i 110 |
| | | j-
: L :
I I
I I
I I
I I
I I
I I
I I
I I
| |
— | |
—= | |
| |
| |
i 110 i
: | | -Unut
B — 1
I I

Puc.B.5 - DxBuBaneHTHast cxema pabOThI BHIXOJIOB B TACCUBHOM PEXHIME

B nanHOM pexume paboThl 1715 o0ecrieueHus: ypOBHEH JIOTUYECKOTO HYJNS U JIOTUYECKOM
€IMHUIBI Ha BXOJIe MPUEMHHKA CUTHAJa, TOK B IEMH JI0JDKEH ObITh He Ooiyee 1,5 MA. 3HaueHue
MUTAIOLIET0 HAMPSKEHHsI B TACCUBHOM PeXUMeE paboThl 10KHO ObITh He Oosee 12,8 B.

[ToakmroueHne OKOHEYHOIO KacKajia yHUBEpCaabHbIX BbIX010B TOP EX Kk BHyTpeHHEMY HC-
touHuKy utanus + SVEXT1 ocymiecTBisieTcs ¢ MOMOIIBIO MEPEKIIIoYaTeseH, 3aMbIKAIONTUX KOH-
TaKTHBIC MMaphl Ha TUIaTe MOAYIS KoMMyTaruu: SK2 — s yauBepcanbHOro Bbixoaa Nel u SK3 —
U BEIXOZa Ne2.

E B o0oux pexumax o0ecrieqnBaeTcs ralbBaHUYECKast Pa3BsA3Ka BBIXOIHBIX IIETICH.
;[ JInuHa TUHUM CBA3M ISl YHUBEPCAIbHBIX BHIXOA0B — A0 300 M.
A
(&)
s 2. Bxon ynpasieHusl.
3
c Fib
o o e e 2 R
3 ' 50 mA !
8 +5V EXT1 . 2om 39 +5V_Ex
; +3,3V [ [
| — |
; B/ N | x1s
s ! I'l KoHT Lienb
| |
2 330 i L 4 +5V
o | I
I . 5
= 330 | 50 mA 39 ! GNDE
3 BUTTON., | L | IN* |/ & | BUTTON
S | —— | L T i
o0 4 1 . i
| |
: =Y S NN i
1] | |
g 3 2 , i
= E
3 I I
s | |
E v | |
g GND : IN-_ |,
GND_EXT1 L s i a
c
g Puc.B.6 - Cxema BXOJHOTO Kackajia BX0a yIIPaBICHUS
%
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BxonHoi# kackaa Bxoaa ynpasiieHus (puc.B.6) moxer paboTaTh Kak Mpu MUTAHUU OT BHYT-
PEHHETO pa3BsA3aHHOIO MCTOYHHMKA MUTAHUS (aKTUBHBIM PEXXHUM), TaK M OT BHEIIHErO UCTOYHUKA
nuTaHus (MMACCUBHBIA pekuM). B 000UX ciydasiX BO3MOXKEH PEKUM pabOTHI KakK C MCIOIh30Ba-
HUEM BHEUIHUX 0aphepOB UCKPO3AIIUTHI, TaK U 0€3 HUX.

B kauecTBe ympaBISIOLIETO CHTHaja B IAcCCUBHOM peXUME pabOTHl Ha BXOJ B IIETb
BUTTON-GNDE pomxHbI ogaBatbes UMIyNbehl Toka (5,0-20) MA npu MakcMMaabHOM 3Have-
HUY MUTAIOIIEro HanpspkeHus e 6oxee 12,8 B.

B oTcyrcTBUM yrpaBiIsSIONMIEero CUrHaia TOK B e I0JDKeH ObITh He Ooiee 0,2 MA.

B aktuBHOM pexumMe paboThl YIPaBISIONIMNA CUTHAT MOXET (OPMUPOBATHCS 3aMBIKAHUEM
koHTakTOB +5V 1 BUTTON (Hampumep, ¢ TOMOIIbIO KHOTIKH) MTPA CYMMapHOM COTIPOTHBIICHUH
BHEIIHEH 1enH (BKIII0Yasi CONPOTUBIICHHUE JIMHUH CcBs3H) He Oonee 90 Om.

B 060ux pexxnmax obecrieunBaeTcs rajibBaHMUECKas pa3Bs3Ka BXOIHOW HETH.

3. ToxoBblii BeIxoa u untTepgeiic HART.
+24V_EXT3

«MACC.» r
1

—— 1
I
Ll Y, 2 /L 1 |
1 ™~ & i i
«AKT» :
| I
T = §§ 1 |
DA7 ! i XT2
concserrs] o [on] e l RIS
SCLK 26 [
R o e Y . _soma 180 i ! ‘
B Al Loce- |2 N YT N — — 11 2 n
——] LDAC# 1%l , —1 | I :
7L rauct RINT/REXT|10___DVDD I ; ] =
5 REG_SEL2 e i A4 i VNN i
REGISFLT ! GND_EXT3| |
REG_sELO RANGEQ]1 GND_EXT T ! - !
o e RANGE1—2 Z L1 e e e
28l REGOUT il E GND_EXT
DVDD 2 ovooour R;Zi%ﬁf‘l GND_EXT T
o i zgg:ﬂ" REFOUT?HQ
© T T F=ew o L2
E GND_EXT E ]_J:__
2 L3
[£] 1
= &
E GND_EXT 9 L §
) . [DUPLEX__[HarT[HART ouT 4 T GND_EXT
= Frrc e 1 =
HART XD 7] 0 Apc_p(=L
. HART_RTS# & ;’%, HART_IN [1© o,
c 1 REF_EN|-2 - _enpexr
g m e S s
CLK_CFGOD = +3.3V_EXT
g GND_EXT $—H CLK_CFG1 ovee LT 1 I
- MCU_RST# 5 RESET# DGND 122 —
2 =™ o [0
b T 20 wra PAD_AGND |28
% GND_EXT GND_EXT
g Puc.B.7 - Toxossrit Beixoa ¢ HART-unTepdeiicom
s
= ToxoBbiit Beixon u uHTepdeiic HART (puc.B.7) MoxeT paboTaTh Ha CyMMapHYIO Harpy3Ky
8 COIIPOTHUBJICHHUECM HC oouiee 600 OM, BKJIFOYAOIIYHO IMOJIHOC COIMMPOTHUBJICHUC BHCHIHETO 6apbepa
HUCKPO3alllUThI, IMHUN CBA3U U COIIPOTUBJICHHUC HAI'PY3KU IIPUCMHUKA CUI'HAJIA. HpI/I pa60Te oe3
g BHCITHUX HUCKPO3AIIUTHBIX 6apbep0B CYMMApHOC 3HAYCHHUEC COIIPOTUBJICHUS JINMHUW CBA3U U IIPU-
2 eMHHKA CHT'HAJIa MOXET OBITh PaBHBIM JIOIYCTUMON CyMMAapHOM Harpyske.
g ToxoBbIH BBIXOJ MOXCET pa60TaTB KaK IIpH IMMUTAHUHU OT BHYTPCHHCT'O T'aJIbBAHUYCCKU pa3-
E BSA3aHHOTI'O NCTOYHUKA nuTaHus 24 B (aKTHBHBIﬁ pe>KI/IM), TaK 1 OT BHCIIHETO UCTOYHHUKA TUTAHUA
E (HaCCHBHBIﬁ pe>KI/IM) B MOCJICAHCM CJIIyda€ BHCIIHEC IMUTAHUC ITPOXOAUT UCPE3 BCTpOCHHBIﬁ 0a-
PBEP UCKPO3AIIUTHI. Tunosas mocTaBKa — aKTUBHBIN PECKUM pa6OTLI OKOHCYHOTI'O KaCckKajaa.
c
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Moanuckb n parta

B3am. uHB. Ne | UHB. Ne ay6n.

Mopanuck n pgarta

[Tpumeuanue - Bri6op pexxnma padotsl TokoBoro Beixoga ¢ HART-unTepdeiicom (aktus-
HBIM MJIM IaCCUBHBIN) peann3oBaH B Moayie kommyranuu [IIKCJ[.408845.003 Bep.3 u Boiie. B
NPEBIIYIINX BEPCHIX MOIYJISI KOMMYTAIMK BEIOOp pexrMa paboThl HEBO3MOXKEH.

4. Nnrepdeiic RS-485.

U1
CcTS CTS_485
————— 1 INA |—>» | OUTA
RXD RXD_485
—— INB |—>» | OUTB
TXD TXD_485
——— OUTC | «— INC
+5V_EXT2
VCC -
%
GND | =, GND_EXT2
+5V_EXT2 XT3
DD1 e FD KowT Lens
1 8 : !
RO VDD [ |
i S0mA 39 A | 1 COM
2| oF L i [ ] ] _
B ; ! 2 A/DATA
RE ) E— L ,
3 i 50mA 39 ; 3 B/DATA+
4 S |
—1 D ! Zl ZS — I
| /N /N |
| |
5 i I
GND - .
L L I
GND_EXT2 <—

Puc.B.8 - Beixox unrepdetica RS-485

Hutepdeiic RS-485 obecrieunBaeT CBs3b M0 KaOeo B IPYIIE U3 HECKOJIBKUX aOOHCHTOB,
OJIMH U3 KOTOpbIX MOXkeT ObITh 1K, mpu oOmieit anmuue munauu cBsa3u a0 1200 m.

Jlyis yBenM4eHus AaTbHOCTU CBSI3U MOTYT HCIIOJIb30BAaThCs MOBTOpUTENH UHTEep(eiica RS-
485. Ilpu 3TOM clielyeT yYUThIBaTh, YTO AOMYCTUMAs JJIMHA CBS3U JI0 BHELTHEr0 Oaphepa UCKPO-
3amuThl (Ipu ero Hammuumn) — He 6osiee 300 M.

[Ipu Hanuyuu B rpymnmne npuOOPOB pa3HBIX MPOU3BOAUTENEH IS B3AUMHOTO COTJIACOBAHUS
MIPOTOKOJIOB OOMEHAa MOXET HCIONB30BaThCs amanTep cereBbix NpoTokosioB «B3JIET AC»
ACIIB-010.

[Tutanue BRIXOAHBIX HeTiel nHTep(deiica (prc.B.8) ocyiecTBIsIeTCs OT rabBaHUYECKU pa3-
BSI3aHHBIX IEMe UCTOYHMKA BTOPUYHOTO MUTAHUsS pacxogomMepa. ['anpBaHHYecKas pa3Bsi3Kka MH-
(dhopMalMOHHBIX LieTiel o0ecrieunBaeTcss Mukpocxemoit Ul

Jlucm

UHB. Ne noan.
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MMPMJIOXEHUE T
(cnpaBouHOE)
CtpyKTypa MEHIO pacxoaomepa.

Cuctema MEHIO ¥ OKOH, a TaK)Ke CBSI3€H MeX Ty HUMU npuBeseHa Ha puc.l”.1-I".6. [lepeuens
0003HaYCHMIA, HCIIOJIb3YEMBIX B pUCYHKaX, puBeaeH B Tabm.I". 1.

Taomuua I'.1

Bun onemenrta

Hasnauenue

HACTPOUKU HanmeHoBaHKe MeHIO, OKHA.
O6bem HauMeHoBaHue nyHKTa MEHIO, KOMaH/bl WJIM TapaMeTpa.
X XXX HepemaktupyeMoe 4rcIOBOE 3HAUEHKE TTapaMeTpa JIn00 pelakTHPOBAHNE
J

IIPOU3BOJIUTCS B IPYIOM OKHE.

L

ITopa3psiiHo pefakTupyeMoe YHCIOBOE 3HAYECHHUS TapaMeTpa.

eOuHUUbI USMEPEHUS

3HaveHUe mapameTpa ycraHapiuBaercs npudopom. Haamucs orodpaxkaer
CMBICJIOBYIO CYTh IapaMerpa.

< Ha3Ha4eHue >

3HaueHue mapaMeTpa 3aJaeTcs MoJIb30BaTeNIeM ITyTeM BbIOOpa U3 CIIUCKA.
Haamucek B yrinoBeix ckoOkax 0003HAYaeT CMBICIOBYIO CYTh WHAWKAIMH 3HA-
YECHHUs ITapaMeTpa.

<ctapt/ cton>

3HavyeHue mapamerpa 3aaaercs Mojab30BaTeNieM MyTeM BhIOOpa U3 CITUCKA.
Hannucu B yriioBeIx CKOOKax 0003HA4Yar0T BO3MOXKHBIC 3HAUCHHUS [TapaMeTpa.

©

OKHO WM OMIHS MeHIO (TIOAMEHI0) HHAUIIUPYETCA TOJIBKO B PEKUME
CEPBIUC.

®

OKHO WM OIS MEHIO (TIOMEHI0) HHANILIUPYETCS TOIBKO B PEXUME
HACTPOMKA.

)

OxHO MM Onuyst MeHIO (moaMeHI0) nHauuupyercs B pexumax CEPBHC u
HACTPOUKA.

3Ha4oK O ¢ o0o3Haue-

OKHO WM OIIIHS MEHIO (TTOIMEHI0) HHIUITUPYETCS BO BCEX PESKUMAX:

E HHeM PeKIMa OTCYTCTBYET PABOTA, CEPBUC, HACTPOUKA.
§ C Momubukanus napamerpa (IrapaMerpoB) BO3MOXKHA TOJIBKO B PEXKUME
3 CEPBUC.
E H Momnduranus napamerpa (apamMeTpoB) BOSMOXHA B PEKIME
2 HACTPOUMKA.
CH Monudukarms napamerpa (napamerpos) Bosmoxsa B pexxumax CEPBUC u
z HACTPOUKA.
< Momudukamnus mapaMmerpa (mapaMmeTpoB) BO3MOXKHA BO BCEX PSKUMAX:
>
5 3naso L ¢ ovommase- PABOTA, CEPBHC, HACTPOMKA.
4 HUEM PEKHMa OTCYTCTBYET
;:" - Ilepexos MeKTy OKHAMH.
3 _ 8epHbIll %’ VcrnoBre nepexoa MKy OKHAMA.
o . naporsnb
§ TR
< ——Puc.l".2 Ykazarenb nepexo/ia Ha Ipyro pucyHoK.
3
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Moanuckb n parta

B3am. uHB. Ne | UHB. Ne ay6n.

Mopanuck n pgarta

UHB. Ne noan.

(2]

(W~ HacTpoitku

OCHOBHOE MEHIO,

— W3mepenus <

— O npubope

-

—> Puclrl.2

L W3MEPEHUA

- Q =xxxx n/MuH
- V+ =x xxx M3
= V- =x xxx M3
= XV =X, xxx M3
= VI =x xxx M3
- Qm*=x. XXX Kr/MUH
= M+*=x. xxx T
> M-*=x. xxx T
%EM*=X. XXX T
= IMI™= x, xxx T

X . XXX n/MuH

Ha3sHaueHHas uHdukayus 2-oli cmpoku

X . XXX M

HasHaveHHas uHOukayusi 2-oli CmpoKu

X . XXX M

HasHaveHHas uHdukayusi 2-oli CmpoKu

3

X . XXX M

HasHaueHHas uHdukayusi 2-oli CmpoKu

3

X, XXX M

-
<—L> HasHaveHHas uHOukayusi 2-oli CmpoKu
< X . XXX Kr / MUH

HasHaveHHas uHdukayusi 2-oli CmpoKu

= BB: xx.xx.xx.Xx
® [TU: XX.XX.XX. XX

AO"B3NET"
CaHkt- lMeTepbypr
www.vzljot. ru
mail@vzljot ru

= Qcp =x. xxx n/MuH X, XXX T
= R U3M =xxxxxx. x OM HasHaveHHas uHdukayus 2-oli CmpoKu
= { BHYTp. =xx.xx °C >
= THap = xx:xx - X, XXX T
— [osupoBaHue HasHayeHHas uHukayus 2-oll CmpoKu
> B3JIET T3P > X XXX T
= 3as. HOMEp = XXxXx HasHaveHHas uHdukayusi 2-oli Cmpoku
= PeXXUM HaumeHosaHue
= Dy XX MM > X XXX T
: ;/eI-II:VII_Iﬁo ;GX;1X0“1/;0 HasnayeHHas uHOuUKayus 2-00 cmpoKu
= K/C MO: 0x5AE7 TO3ATOP
- -
BN Igon:n; » [lo3aTop « crapt/cTon»
(upme ﬂ SVrek.  =xooxx M3
=V3ag. =xxxx M
- Fo=x
L, MOLYMV Mrek XxXxx T

= M3ag.® =xox T
» Homep go3bl X
= TU3Mep. = X:XX:XX

X . XXX m®

HasHaveHHas uHdukayusi 2-oli Cmpoku

X, XXX T

HasHaueHHas uHOuKkauyusi 2-oli Cmpoku

* - uHOUYUpYemcs npu nepesooe Pacxo0omMepa 8 PedCUM UMEPEHUSL MACCOB020 PACX00d

Puc.I'.1 - OcHOBHO€E MeHIo, meHio «M3mepeHus» u «O npudope»
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Puc.r.1 <{OCHOBHOE MEHIO |
— WU3mepeHus

HacTpoiku [

— 0 npubope & Beop napons:

Beog napons=0
Maponb He NpUHAT R
HegepHbIU |

—>Bxopg 6e3 naponA —| | napgnb

L’ Beog napons:
Beop napons =000 =
Maponk He NpUHAT
Bxop 6e3 napons

|’ " eepHbIl )
| napons |
‘ )

L:@ HACTPOWKA —
> — Hactp. uameputens —> Puc.l.3
— HacTpo#nku cBazm Puc.l.4
— Hactp. nepudepun E Puc.l.5
— WHpukaumn Puc.T.6
— Hactpouka HART D —

H Maponb (H
CucTeMHble napameTpsbl

E L> BBecTu HOBbLIA Naponb

s Crtapbi naponb  Xxxx

§ aon

=]

g

= L'

: HACTPOWKA HART

=

‘:2[, Appec = [[]

g ®opm. TOKa <« KomaHOa »

P Tyer = [J00.00 cek

= \puke = J0.000 WA

2 Quaxn= 000  w

g Qeepx = [J7.00 M3

s TecToBbLIN peXxum <« KomaHOa »

2 Qrecr = [J7.00 M3

o

EI Puc.I'.2 - «<OCHOBHOE MeHIO», MeHIo «BBOA naponsy» u «HacTtponka HART»

=

o

2

g

=}

o

=

%
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Moanuckb n parta

B3am. uHB. Ne | UHB. Ne ay6n.

Mopanuck n pgarta

UHB. Ne noan.

Puc.r.2¢=] HACTP U3MEPUTENA

— 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
| |
" OTHoweHue =

HACTP.PACXO[A
— KoachthuumeHTbl -

OMOPA
ATANOH = XXXXXXX
Uamep = xxxooxx

X. XXX
@bCoxpaHeH. pech. 4 Het/pap

Y

KO3®®ULUMEHTbI
— Pacxop Manbii <
— Pacxog CpegHnin |
— Pacxop BonbLuoit

OTCEYKH
— Mo y6biB = x.x % QHanb
—>NoHap = x.x% Quanb

A A

H-KW BbICTPOAENCTBUA

¥| PACXO[ CPEQHMI

<—|
Y

y|  PACXO[ MAMbIA

» Kcpun.pacx €0/1/.../10»
» Boibop dounbTpa 4 3/5/6 >
» Oonon. unsTp dHet/gap

PACX0[ EONbLLON
MpsAmoit noTok:
mKE= XXX
B P+= x xoxxxx
OGpaTHbINi NOTOK:
mK-=  xo00oxx [H]
W P.z X XXX [H]

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

» Tycp. «1..10 MyH p

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

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?

= 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 y6kiBaHui0,% QHanb
Mo ybbiB = X.X

ooo.o
Mo HapacTaHuio,% QHand
Mowap = XX

ooo.o

Orceuka nycToil Tpy6bl

OtceukaNNT = xx%Ra
ooon

Y

A

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

1 3A[0ATb ABC. 3HAYEHME

— QMWH = X.XX NIMWH
— QMaKC = X.XX N/MUH

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

L,

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

BepxH.rpanuua, n/MuH

QMaKC = XxX.xx n/MuH
oon.oo

— Cnu1cok no3
— Kann6poBska

=

N

KANMMBEPOBKA [JO3ATOPA
» Habop pno3bi: qcrapt/cTon p

mVrek. = xxxxmd
—>Vakr. = xxomd

L

L
3A[ATb B % OT QHAUB
— QMUH = X.xX % QHanb
— Qmakc = x.xx % QHané
> CMUCOK 003

» 0V =00000.000 w

> 08 V*= ooooooog wl
» 0O M =00000000 T

» DM6M = 0000000

V dhakTuyeckuit, m?
Vbakt.= X.Xxx M3
ooooo oo

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

—]

BepxH.rpanuua, % Qraud

Qmakc = xxx.xx % QHanb
oon.on

* - unouyupyemcs npu nepesooe pacxo0oMepa 8 PeXCuM UsmMepenUs Macco8o20 pacxooa

Puc.I'.3 - Menro «<HACTP USMEPUTENA» u meHto (0KHA) HIYKHETO YPOBHS
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Moanuckb n parta

B3am. uHB. Ne | UHB. Ne ay6n.

Mopanuck n pgarta

UHB. Ne noan.

CH
Puc. r.2<,':uOHACTPOl7IKVI CBA3N
> Agpec = xxx
» CKOpOCTb < sHayeHue>
> 3agepxkka = XxMc
» Maysa = XMC
— CraTucTuka
CH)— [lononHuUTenbLHo
— Mporpammuposanue MA
— lMporpammupoBanne BB

[cH}

CH

CnyxebHbie {
Hacmpouku

CeTteBou agpec
Appec =xxx
aron

3agepxka oTBeTa, MC
3agepxka =xxx Mc

oo

May3a mexay 6anTamu
May3a =xxxx mc

ooon
CTATUCTUKA 3AMNMPOCOB
m Bcero = XXX
m CBoux = XXX
m Ownbka CRC = xxx
m TexH = XXX

A0rn. BO3MOXHOCTHU

» Tun ModBus <4RTU/ASCII>
» CkBO3HOI pexum 4 Bkn/Bbikn
» TpaHaut <Bkn/Bbiknp»

Puc.I'.4 - Memio «<HACTPOMKN CBA3WU» 1 MeHio (OKHA) HIKHETO YPOBHS

Uam.

Jlucm| Ne dokym. [loon. Hama
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Puc.lM.2 o
"el-2S T HACTPONKA NEPUGEPUN

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

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

Y

L4

Bbixoabl

— YHuBepc. Bbixoa 1
— YHuBepc. BbIXoA 2

j}

HACTPOWKA HART **{ YHUBEPC. BbIXOJ 1 — YacroTa oTceukn, Ny
» Agpec = (00 : I |» Tun vacToTHbIit le I | YACTOTHbIA BbIXOA 1 . Fmakc = xxxx Iy
» dopm.TOKa <« komanda » | [7Hactpoiika > Censb <10 (Qmi)/Q+(Qni*)/Q- (Qrf)> L4000

' | P AKT. ypoBEHb 4 HU3K/BbIC P
b Tyer = O00.00  cek 1 P EMaKe = X Iy ABap-HaA vactoTa, 'y
» lpuke = O0.000 wmA ' ®Frex oo T FaBap = xox My
Y QuukH= 7000 MM | : u 0ooo

' 1 P Fasap =xxxx Iy

¥ Qeepx= L0000 W4 ‘[ PKP  =x.0ox umnln le—  Kkoathdmy. 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

! _ ooon.o

| UMNYNbCHBIW BbIXOA 1

%

f"' IHﬁBEPC'BbIXOH 1_ ‘J—» »Ceazs 4 VI (Ihi'lt)/VHM;‘)/ V-(M-)» [NMTEeNLHOCTL UMA, MC

! B UMITYILCHEAR P> AKT. ypOBeHb 4 HU3K/BbIC M Tomn = ooxME

i |—>HacTpoiika »TUMA = XXX MC o000

' PKP = XJ0xx uMnin

! PKPM = X000 amnfKr i |_> ko3thcdhuy .KP, umnin

: P IQmakel = XXxx.x niM KP= xxxxx umnin

: 0o00.00o0g

1

i > KPm, umnlkr

f» YHWBEPC. BbIXOJ, 1 NOrM4ECKWUK BbIXOQN 1 KPm =x xx00¢ umnlkr

! |» Tun  norwvecknit P CoAsb  qraswavenue 0000.0000

i |- Hactpoiika P AKT.ypOBeHb 4 HU3KMR/

: BbICOKNA B Pacxop oTceukn, nivMun
|“_’ : 1Qmakel = xxxx.x niMaH
© o»| YHWUBEPC. BbIXO[Q1 | Beixoa1 oTKmIoueH | oo, o
d » Tun oTKn Haxoaurca B
i — Hactpoiika NaccHBHOM COCTOSAHUM
] P AKT.ypoBeHb 4 HU3KWRA/

H BLICOKHI P
=)
]

i YHusepcansHeill esbixod 1
[

Lg, YHusepcanbHbili 8bIXx00 2
o

1
%_ * - UHOUYUPYemCsl npu nepesooe pacxo0omepa 6 PedCUM UMEPEHUSL MACCOBO20 PACX00d
-

: BHUMAHME! B nanHoM HCIOJHEHHH PacXxoioMepa moaMeHi0 « TOKOBbIA BbIXOA4» HE
%_ HCIIOJIB3YCTCA. I[J'IH HaCTpOﬁKH apaMeTpoB TOKOBOI'O0 BbIXOJa HCHOJIB3YETCA I[MOAMCHIO
o0 o
z «HacTpounka HART».

s N

g Puc.I'.5 - Menro <HACTPOUKA NMEPUPEPUWN» u menio (0KHA) HIKHETO YPOBHS
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Moanuckb n parta

B3am. uHB. Ne | UHB. Ne ay6n.

Mopanuck n pgarta

UHB. Ne noan.

—cH (cH]
PucB2 ¢  HACTPOWKA MHOMKALMM

— MMepBas cTpoka
—> Bropas cTpoka
—> PasmepHocTH

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

M

AAA

— Ycran.100 %pacx > BTOPAS CTPOKA
» ABT. 6nokupoBka <« BKN/BbIKN p P Mycrasctp. 4 Het/pad
» Koutpact = OO » Pacxop <4Het/Qm/Q »

» O6bem/macca 4Het/M+/M-/ZM/V+/NV-/ZV »
» Bpemsi Hapa6 <« HeT/pa )

» Mpou.pacx < HeT/ga p

» Owmnbka 4 Het/pa p

» R namepeHHoe <« Het/pdap

» HabGpaHHas posza< HeT/Ma/Vo»

> BbIEOP PASMEPHOCTEW

» Pacxop «4n/m (Kr/MﬁM?’/‘I(T/HT}
» O6bem (Macca) <« n(kr)fm3 (1>

» Conpotuenexvne 4 Om/kOm p

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

oooo.oo

* - uHOUYUPYemCsl npu nepesooe Pacxo0omMepa 8 PedCUM UMEPEHUsL MACCOBO20 PACX00d

Puc.I'.6 - Merio <HACTPOUKA MHAUKALMW 1 merio (0KHA) HIDKHETO YPOBHS
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Jluct perucrpanyin ”3MEHEHU
Howmepa mucToB (cTpaHuI) Beero - Bxons-
i Ne
" " . CTOB No 11
3M. | paneHEH-|  3aMEeHSH- Hopaix | AHHYHPO-| (crpanum) [ nokyMm. |\conpoBoj.| Iloam. | Jlara
HBIX HBIX BAHHBIX | B JJOKyM. AOKYM. U
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