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Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2 noan.

Hacrosmmuii 1OKyMEHT pacnpocTpaHseTcss Ha pacxofoMep yibTpa3BykoBoil «KATDJIOVY»
(masee — pacxooMep) U peHa3HaueH /Ui 03HAKOMIICHHSI C YCTPOMCTBOM PacxoaoMepa U MOPsIIKOM
€ro SKCIUTyaTaluHy.

B cBs13u ¢ mocTossHHO# PaboTOM 1O YCOBEPIIICHCTBOBAHUIO MTPHUOOPA, B PACX0IOMEPE BO3ZMOKHBI
OTIMYMSI OT HACTOSALIETO PYKOBOJACTBA, HE BIMSIOIIME HA METPOJOTMYECKHE XapAKTEPUCTUKHU U
(YHKIHMOHAJIBHBIE BOBMOXKHOCTH TIPUOODA.

Pacxonmomep BkitoueH B ['ocy1apcTBEHHBIN peecTp CPEACTB U3MEPEHUN U MOKET UCTI0JIb30BAThCSA
KaK KOMMEpPYECKUN U apOUTPaKHBINA TIPUOOD.

Pacxonomep ynbTpasBykoBoit «KAT®JIOY» 3apeructpupoBan B ['ocynapcTBEHHOM peecTpe
cpenct u3mepenuit PO mog Ne 72809-18 (cBuneTenbecTBO 00 yTBEP)KASHUN THIIA CPEJICTB U3MEPEHUI
RU.C.29.001.A Ne71591).

Marepuransl, TpPEICTABICHHBIE B  HACTOSIIEM  JOKYMEHTE, MOXKHO KONHMpPOBaTb W

pacnpocTpaHsATh MPH COOTIOIEHUH CIETYIONNX YCIOBUIA:

-BECh TEKCT JIOJUKEH OBITh CKOMHMPOBAH LIEIMKOM, 0e3 KakuxX Obl TO HM OBLJIO M3MEHEHHH H
COKpAILICHUH;

-Bce Konuu 10kHBI UMeTh ccbUIky Ha OO0 T1K «PYHAy;

-HACTOAILMI MaTepuall HEIb3d PAacIpOCTPAHATh B KOMMEPUECKHUX LIENAX C LIEJIbI0 U3BICUYECHUS
PUOBLIH.

KAT®JIOY B3pbIBO3ALIMIIEHHOTO HCIIOJHEHHS COOTBETCTBYIOT TPEOOBAHUSAM HOPMATHUBHBIX
nokymeHtoB TP TC 012/2011 x B3pBhIBO3AMMIIEHHOMY dJEKTPOOOOpYAOBaHUIO (cepTUdHKAT

cootBercTBUs Ne TC RU C-RU.AXS58.B.02595 Cepust RU Ne 0363046.)

Y aocToBepsrore TOKyMEHTBI pa3MeIleHbl Ha caiTe http:/ www.run-a.ru

HE TIPUCTYHOAMTE K PABOTE, HE O3HAKOMHMBIIUCh C HACTOSIIUM
PYKOBOIACTBOM I1O 3KCIIVIYATAIIMH!

INuer
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Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2 noan.

[EPEYEHbB I[TPUHSTHIX COKPAIIIEHUIA

Ab - akkymynsTopHast Gatapes;

BU - 610K MCKPO3amIUTHBIN;

BII- BTOpHUYHBII U3MEPUTEIbHBINA TPEOOpPa30BaTEIb;

DN - nuameTp yCI0BHOTO IPOXOJa;

HC - nemrratnas curyanus;

[IK - nepcoHalIbHBII KOMIIBIOTED;

[1311- mpeobpazoBaTeb MbE30AIEKTPUIECCKUI;

ITYD — «IIpaBuna ycTpoicTBa 3IEKTPOYCTAaHOBOKY;

13311 — «IIpaBuia 3KCIITyaTallMy AJIEKTPOYCTAHOBOK IMTOTPEOUTENIAMNY,;

V3C - ynbTpa3ByKoBOI CUTHAIL.

I'APAHTUU U3I'OTOBUTEJIA

N3roroBuTeas rapaHTUPYET COOTBETCTBUE PACXOJOMEPOB TEXHUYECKUM YCIIOBUSAM B MpEAEIax
rapaHTUMHOTO cpoka 24 Mecsila ¢ 1aThl IEPBUYHON MTOBEPKH.

l"apaHTUHBINA CPOK MPOAJIEBACTCSA Ha BPeMsl BHIMIOJIHEHUS TapaHTHHHOTO peMoHTa (0e3 yuera
BPEMEHM €r0 TPAHCIIOPTUPOBKH), €CIIM CPOK MPOBEAEHUS TAPAaHTUITHOTO PEMOHTA MPEBBICUI OJUH
KaJIeHAapHBIN MECHII.

H3roroBuTenbh HE HECET rapaHTUNUHBIX 00A3aTEIBCTB B CACAYIOIIUX CIydasx:

a) OTCYTCTBYET IACIIOPT Ha U3/EIIUE C 3all0JHEHHBIM pa3ieiaoM «CBUIETENBCTBO O IPUEMKEY;

0) u3aenue UMeeT MEXaHU4ECKHe TIOBPEKACHNUS;

B) H3JEIME XPAaHWIOCh, TPAHCIOPTHPOBAIOCh, MOHTHMPOBAJIOCH WM 3KCILTyaTHPOBAJIOCH C
HapylIeHHeM TpeOOBaHUI SKCIUTyaTallMOHHOM JOKYMEHTAllUU Ha U3/IEITHUE;

') OTCYTCTBYET WJIH MOBPEKIEHA MII0MOa C TOBEPUTENIBHBIM KIEHMOM;

1) U3/IeJIMe WM €T0 COCTaBHAs YacTh MOJBEPrajoch pa30opKke Win J0paboTKe.

HeucnpaBHoe wu3genue nns BBINOJHEHUS TapaHTHMMHOIO pPEMOHTA HANpaBiseTCs B
pETHOHAIbHBIN WJIM TOJIOBHON CEPBUCHBIN LIEHTP.

Nudopmarnus mo cepBucHOMY 00CITyKUBaHUIO TIPEICTAaBIIeHA Ha caiTe http://www.run-a.ru
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Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2 noan.

1 OIIMCAHHUE U PABOTA

1.1 Ha3unaueHue

1.1.1 Pacxogomep ynbTpasBykoBoil «Katdmoy» ¢ uudposoit obOpaboTkoi wuHbOpMauu
npeaHa3HaueH Uil ONEPATUBHOTO H3MEPEHHSI CPEIHETO 0OBEMHOTO pacXoaa U 00beMa Pa3InIHbIX
M0 COCTaBy W BS3KOCTH AaKyCTHUECKH IPOBOMSIIMX KHUIKOCTCH (BOMBI, KHUCIOT, MIEIOYECH,
pacTBOpOB, MyJbIl, HEPTH M HEPTENPOAYKTOB, MHUIIEBBIX MPOAYKTOB M T.I.) B HAIOPHBIX
TPyOONPOBOIaX B PA3IIUUHBIX YCIOBHUIX IKCIUTyaTaI[UH, B TOM YHCIIE BO B3PBIBOOITACHBIX 30HAX.

I/IHCTPYKLII/ISI o OJKCITyaTaluu IUId pacxodoMepa B3PbIBO3AINHUIICHHOIO HCIIOJIHCHUA
HaXOJUTCs Ha caiiTe http://www.run-a.ru

Pacxomomep BBINONHAET U3MEPEHUS MPH MOCTOSHHOM W/WIM TEpEeMEHHOM (PEBEPCHBHOM)
HaIpaBJICHUH ITOTOKA XKHUJIKOCTU B TPyOOIpOBOIE.

Pacxonomep obecrieunBaeT U3MepeHHe CIEAYIOUINX TapaMeTPOB:

- CpeaHero 00bEMHOI0 pacxo/a )KUAKOCTH MPH MPSIMOM U 0OpaTHOM HalpaBIEHUU MTOTOKA;

- o0beMa JKUAKOCTH OTIENBHO U1 NPSAMOro M OOpPaTHOro HampaBJIEHUs IOTOKA H
MHTETPAIBHOI0 00beMa KUAKOCTH;

- CKOpOCTH MOTOKA HJIKOCTH.

1.1.2 Pacxogomep obecrieunBaeT:

- BBIBOJ MH(pOpMAIMKM HA BCTPOEHHBIN AMCIUIEH M Ha mepcoHanbHbIl kommbioTep (IIK)
gyepes unrepdeiic RS-232, RS485 nmm USB;

- BBIBOJ PE3yJIbTaTOB M3MEPEHMsI B BHJE YAaCTOTHO-UMITYJbCHBIX HJIH HOPMHPOBAHHBIX
TOKOBBIX U MOTEHLUAIBHBIX CUTHAJIOB;

- aBTOMAaTMYECKHM KOHTPOJIb M MHAMKALMIO HAIMYMS HEIUTATHBIX CUTyalluid U OTKa30B;

- 3aIIUTy apXUBHBIX U YCTAHOBOYHBIX IaHHBIX OT HECAHKIIMOHMPOBAHHOT'O JOCTYIIA

1.2 TexHu4eckHe XapaKTePUCTHKH

1.2.1 Pacxomomepsl Ex npenctaBisitoT co00i KOMITJIEKT OJIOKOB B COCTaBE:

— npeobpa3zoBaresns nepBudHbIA ([1911) B3ppIBO3aUIIEHHOTO UCTIONHEHUS (OTHA WIIH JIBE
MapbIB 3aBUCUMOCTH OT MOJIEIH U KOMIUIEKTAIIH);

— npeoOpa3zoBareb BTopuuHbIi (BIT) B3phIBO3aIIMIIEHHOTO UCTIOTHEHHUS;

— KJIEMMHasi KOpOOKa B3pbIBO3AIIUIIEHHOTO UCIIOTHEHHUSI.

1.2.2 DKcrtyaTanMOHHbBIE XapaKTEePUCTUKHU OJIOKOB:

- xopn IP o6omnouek B coorBeTcTBUU ¢ 'OCT 14254-2015;
- KJIacC AJIEKTPOOOOPYAOBAHHS MO CIHOCOOY 3aIIUTHI YEIOBEKa OT MOPAKECHUS

3JIEKTPUYECKUM TOKOM, B cooTBeTcTBUU ¢ ['OCT P MOK 536-94, 'OCT 12.2.007.0;

Pacxomomep obecnieurBaeT n3MepeHHe CpeiHero 00bEMHOT0 pacxoa IMPU CKOPOCTH MOTOKA
10 20 M/C B COOTBETCTBHUU C (POPMYIIONA:
0=2,.83x10"xvx D> (1)

rae Q — cpenHuil 00BEMHBINA pacxo, M3/4;
V — CKOpOCTh TMOTOKA, M/C;
D — BHyTpeHHU# 1uamerp TpyOoIpoBoia, MM.

INuer
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1.2.3 UyBCTBUTEIBHOCTH pacxoaoMepa o ckopoctu moroka 0,01 m/c.

KIIMMAaTUYCCKHUC YCIIOBUA SKCIUTyaTalluu, MMIPUBCICHLL B Ta6J'II/II_IC ((3KCHJIyaTaL[I/IOHHBIe
xapakTepucTuku 61okoB» (Tabmuma 1.1).

Tabmuia 1.1 DkcruryaTaliMOHHBIE XapaKTEPUCTUKH COCTABHBIX YaCTEH

Crenenn Kracc
Temmnepatypa OTtHOCUTENBHAS
CocraBHas 4acTh 3aIUTHI 3JIEKTPOOOOPYAOBAHHUS .
OKpYKaroIeH BI&KHOCTh
U3ICTHs 000J04eK Mo crnocoOy 3aIluThI coelsL. °C OKDVIKAOIICH Cpelbl. %
(TOCT14254) | (I'OCT IEC 61140) PEbL, PYKAIOIICH CPEIbL, 7o
0e3 TepMouexIa; 100 mpu 40 °C
1311 ot -50 mo +150** ¢ Kon .
JICHCAICH BIIaru
KOEx, K1Ex, K4Ex IP68 m C TEPMOYEXIIOM: ( )
ot -60 1o +150%*
100 mpu 40 °C (c
skoksk
KK IP67 m o1 -60 10 +85 KOHJIeHcaIueil BlIaru)
Kd100-BIT 0e3 TepMoUexia; .
OT'ISHO +60 98 Ipu 25°C
K®100-BII-Ex P66 [T ¢ TepMOuEXITOM:
ot -60 1o +60
K®150-BI1 0e3 TepMouexIa;
K®150-BII-Ex P66 [T ot -15 go +60
K®150-BII-Exd C TePMOYEXIIOM: 98 npu 25°C
ot -60 mo +60
0e3 TepMouexJa; .
K®170-BIT-Exd ot -15 10 +60 98 mpu 25°C
IP66 T C TEPMOYECXIIOM:
ot -60 mo +60
Kd200-BI1 0e3 TepMoUexia; .
ot -15 o +60 98 npu 25°C
© K®200-BII-Ex IP65 11 C TEPMOYEXIIOM:
&t oT -25 o +60
Z K®210-BI1 0e3 TepMouexJa;
= K®210-BII-Ex oT -15 mo +60 98 mpu 25°C
2 1P67 I
K®210-BII-Exm C TEPMOYEXIIOM:
ot -25 o +60
K®230-BI1 0e3 TepMouexIa; .
oT -15 710 +60 98 Ipu 25°C
K®230-BII-Ex 1IP65 1T C TEPMOYECKIIOM:
ot -25 no +60
5 [pumeyanue:
= * - BOBMOJKHA DKCIUTyaTallysl IEPBHYHBIX MPeoOpa3oBarelieli B Inana3oHax TeMIepaTypbl OKPYKArOIEH CpeIbl
= B COOTBETCTBUH C TpeOOBaHUSIMH KinMmaTudeckoro ucrnomHeHus YXJI 1 or -60 °C mpu npuMeHeHHH
o TEPMOYEXJIOB/TEPMOMATOB JJII HW30JIAIMU TEPBUYHBIX TNpeoOpa3oBareieil ¢ KpeIieHHeM Ha MecTe
= JKCIUTyaTaIuy (Ha TpyOOoImpoBOI)
** _or -200 mo +650 ¢ TepmoOydhepom.
*%% - mo crmocoOy 3aluThl OT MOPaXCHHS AJICKTPUYECKHM TOKOM O0OOpYyIOBaHHME, B TOM YHCIE KaOenu
otHocsaTcs K kimaccy 01 mo 'OCT 12.2.007.0 ITpuGopsl 3TOro Kiacca HIMEIOT IPEAyCMOTPEHHYIO KOHCTPYKIUEH
3alUTY, 3a3eMJICHUE METAJUTMYECKUX YACTel M KopITyca.
%
m
=
—
&
o]
=
)
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NHB. Ne
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Moan. u pata

MHB. N2 noan.

COOTBETCTBYIOIIME cXeMbl oOecrieueHus B3pbiBo3amuThl ([Ipunoxenusx A, b), mepeunciiens! B TabnuIle]

1.2.4 MapkupoBKa B3pbIBO3ALIUTHI Pa3IMYHbIX MOJENEN pacxonomepoB Ex, u

«MapkupoBKa U cXeMbl o0ecrieueHrs B3phIBo3amuThy (Tadmmma 1.2)

Ta6mmma 1.2 MapkupoBKa v CXeMbI 00€CTICUCHHS B3PHIBO3AITUTHI

Cxema o0ecrieueHus

Mogens pacxogoMepa |  MapkupoBKa B3pbIBO3AIIUTHI CY/pasmeriicnne B3PHIBO3AMIATHI
KK ITpunoxenue T,
KK 1 ExelIBT6 Gb X .
BO B3PBIBOOIIACHOH 30HE [Mpunoxenue [
[1211 [Ipunoxenue T,
311 1 Ex mb IIB T6 Gb X .
BO B3PBIBOOIIACHOM 30HE TIpunoxenue /|
K@100-BII-Ex [Ipunoxenue I
K®100Ex [Ex ia Ga] IIB BHE B3PBIBOOIIACHOM 30HEI P
K®150-BII-Ex I r
K®150Ex [Ex ia Ga] 1IB BHE B3PBIBOONACHOM 30HbI | 1
. K®150-BII-Ex
K®150Exd 1Ex db [ia Ga] [IB T6 Gb . [punoxenue J1
BO B3pPBIBOOIIACHO 30HE
. K®170-BII-Ex
K®170Exd 1Ex db e[ia Ga] IIB T6 Gb . [Ipunoxenue J{
BO B3pPBIBOOIIACHO 30HE
, K®200-BIT-Ex
K®200Ex 2Ex ic IIB T6 Gc X N IIpunoxenue /1
BO B3PBIBOOIIACHOH 30HE
K®210Ex 2Ex nR [ia Ga] IIB T6Ge X K®210-BII-Ex Tpuosxkerue J{
BO B3PBIBOOIIACHOH 30HE
K®210Exm 1Ex mb [ia Ga] IBT6 Gb X K®210-BII-Ex Tpunosenue JI
BHE B3PBIBOOIACHOM 30HBI
o K®230-BII-Ex
K®230Ex 2Ex ic [1a Ga] I[IB T6 Ge X Hpunoxenue J{

BO B3PBIBOOIIACHOM 30HE

I[TPUMEYAHMUE. 3nak «X», cieayromuil 3a MapKUPOBKOM B3pPBIBO3AIIMTHI, 03HAYAET, YTO MPHU
IKCIUTYaTaIluH pacxoaoMepa HeoOXoauMo coOII0IaTh CASAYIONINE 0COOBIEC YCIOBUS:

N3m

INuer
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1) TemnepatypHBbIil Kjlacc pacxoJoMepa oIpeaenseTcs: reMneparypsbsiM kinaccom IIOI1. Ilpu

3TOMMAKCHUMaJIbHAasA

«Temneparypnsie kinaccs» (Tabmmma 1.3);

COOTBETCTBOBATH

TeMIeparypa

TadIuIEe

okpyxatomien cpenpt  [I9I1

JOJIDKHa

2) B TIpollecce MOHTaXKa, IEMOHTa)Xa, IKCILTyaTallid HEOOXO0IUMO 3allUIaTh OT yAapOB

TOPUEBYIO M3NTy4arollyto 30ny [19I1;

3) KK cHa0OkeHa miacTMaccoBBIMH KaOeIbHBIMU BBOJIAMU U JIOJDKHA OBITH IIPEOXPAHEHA OT

MEXaHNYECKUX BO3IEHCTBUIL.

1.3 MeTpoJiornyeckune XapakTepucTUKH

1.3.1 Ilpenensl nomyckaeMON OTHOCHTENIBHOM IOTPEIIHOCTH NPU H3MEPEHUHU, PETUCTpALUH,

XpaHEHMH U Mepeiaue pe3yIbTaTOB U3MEPEHUS CPeTHEr0 00BEMHOT0 pacxo1a, 00beMa JKUAKOCTH IPU

J000M HANpaBJICHUH TIOTOKa,

AKCIUTYaTallMOHHOW IOKYMEHTAIUU Ha PACXOJ0MEDP, COCTABIISIOT:

Ta6mmma 1.3 — MeTposiorudeckue XxapakTepUCTHKH

IIpru YyCJIOBHUAX OKCIUIyaTalluk HW MOHTa)Xa, YKAa3aHHBIX B

HaunMenoBaHue xapakTepuCTUKA 3HaueHne
JlnanazoH U3MEPEeHH CKOPOCTH TTOTOKA JKUJIKOCTH, M/C ot 0,01 mo 25
© [Ipenensl nomyckaeMoi OTHOCUTEIBHON MOTPEITHOCTH U3MEPEHUI CKOPOCTH
cEs[ moToka V, 00beMHOT0 pacxojia M 00beMa KUAKOCTH, %o, (¢ KamuOpoBKOit)*
= mpu V(ot 0,01 o 0,3)m/c +0,15/V
% mpu V(cB. 0,3 — 10 25)m/c +0,5
=
IIpeneinsl nomyckaeMon OTHOCUTEIBHON MTOTPEITHOCTH U3MEPEHUN CKOPOCTH

= notoka V, o00beMHOr0 pacxosa u o0bema Kuakoctu, %, (0e3 kanubpoBku)™*
O
=| | mpu V(or 0,01 mo 0,5)m/c +0,5/V
= mpu V(cB. 0,5 — m0 25)m/c +1
i
< * - KaTMOpPOBKA M0 MECTY YCTAHOBKH, C MCIIOJIH30BAHUEM IIPEIIM3NOHHON TTaphl JATINKOB, TTOTOOPaHHON Ha
o MIPEeANPUATHN-U3TOTOBUTENE (10 CIIEI[3aKa3y).
2
= B cnyuae ucnonbp3oBaHusi pacxonomMepa B YCIOBHIX pabOThl, OTIMYAIOIIUXCS OT YKa3aHHBIX B
s . .
3 9KCITyaTallMOHHON JOKYMEHTAIMH (BUJ TMAPABIMYECKOrO CONPOTHUBIICHUS, JJIMHA MPSIMOIMHEHHBIX
om o o

yudacTkoB 110 1 iocie [1311 pacxogomepa u T. 11.), mpeAesbl 10Ty CKaeMO OTHOCUTEIBHOMN MOTPEIIHOCTH

U3MEpeHnt pacxoaa (00beMa) MOTYT OBITh ONpENETCHBI MO pe3yJbTaraM pa3pabOTKU METOIUKH
© o
= BBITIOJTHEHMSI M3MEPEHUI MpH JaHHBIX YCIOBUSAX pPalbOTHI pacxogomepa. MeToAuKa BBITOIHEHUS
= .
= U3MEpPEHUI pa3pabaThIBaeTCs U YTBEPKIAACTCS MO OTACIEHOMY 3aKa3y.
=
o0
o
=
3
= Nuer
o PYHC.170.00.000 P3
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1.4 KoMIJIeKT NOCTaBKHU

KommiekT moctaBku pacxogoMepa cooTBeTcTByeT Tadmuie «Kommuekt nocraBkny» (Tabmuna 1.4)

Tabnuna 1.4 KoMIuiekT nmoctaBku

Haumenosanue

KonnuectBo

K®100
K®100Ex

K®150
K®150Ex/
K®150Exd?

K®210
K®210Ex
K®210Exm

Kd170
K®170Exd?

K®200
K®200Ex

K®230

K®230Ex

ba3oBbIi KOMILIEKT
IOCTaBKH B COOTBETCTBUH C
TY D

KopobOxka knemmHas
B3PBIBO3AMUIIIEHHOTO
WCIOJHEHUS, BUJI 3aIITUTHI
Exe

Pacxomomep
YABTPa3BYKOBOM
«KATDIIOY»
B3pPbIBO3AIIMIIEHHOE
WCIIOTHEHHUE (UCTIOTHEHUE
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Moan. n pata

B3am. uHB. N2 | /HB. Ne ay6n.

Moan. n pata

MHB. Ne

1.5 ¥YcrpoiicTBo u padora

[To mpunnumy padotsl Pacxomomepsl EX OTHOCATCS K BpPEeMS-UMITYJIbCHBIM YJIBTPa3BYKOBBIM
pacxogoMepam, paboTa KOTOPBIX OCHOBaHA Ha U3MEPEHUH PAa3HOCTU BPEMEHHU MPOXOXKACHUS YIbTpa-
3BYKOBBIX cUrHANIOB (Y3C) 1o HanmpaBlIEHUIO TOTOKA )KHUIKOCTH B TPyOOTIPOBO/IEC U MIPOTHB HETO.

Bo36yxnenne Y3C mpou3BOAUTCS yIbTPa3BYKOBBIMU IPeoOpa30BaTENsIMU, yCTaHOBICHHBIMU
Ha U3MEPHUTENbHBIN Y4acTOK TPyOOIIpOBO/Ia, IO/ BO3ACHCTBUEM 3aITyCKAIOIINX UMITYJIbCHBIX CUTHAJIOB,
¢dopmupyemsix BII.

PaGoTa maps! ynbTpa3BykoBbix mpeodpazoBareneit [ID111 u [19112, kaxaas u3 KOTOphIX oOpaszyeT
OJIMH U3MEPUTENbHBINA KaHal, B PEKUME U3ITYUSHHsI U TpUEMa IPOUCXOIUT MOTepeMEHHO, 00ecreunBast

pactpoctpanenue ¥Y3C 1o ¥ NpOTUB MOTOKA KUIKOCTH.

1.6 ObGecnevyenue B3pbIBO3AIUIIEHHOCTH

O6mme TpeboBanus obecrieueHus B3peiBo3anuiéHHocT o 'OCT 30852.0 BeIMOMHSIOTCS 3a
CYET:

- BBITIOJIHCHHS KOHCTPYKIMH pacxomomepa ¢ yduétom obmux tpedoBanuii ['OCT 30852.0
VIS 3IEKTPOOOOpYAOBaHUS, Pa3MEIIaeMOTr0 BO B3pbIBOOMIACHBIX 30HAX;

- YIUIOTHEHHS U COEIMHEHUS 3JI€MEHTOB KOHCTPYKLMHU, 00ECIIEUNBAIOIINX CTETICHb 3aIUThI
He Hrmke [P65 o I'OCT 14254-96;

- H01160pa KOHCTPYKIOMUOHHBIX MaTCPUAJIOB, BXOAANIUX B COCTaB pacxoaomcepa,
obecreynBaOmUX GPUKIHOHHYIO U 3JIEKTPOCTATHUECKYI0 HCKPOOE30IMacHOCTb.

1.6.1 B3pbiBo3amuTa BUIa «3aJIUBKA KOMIIAyHA0M (m)
B3psiBo3aluTa 3TOro Bujia obecreqrnBaeTcs caeAyoInME CpeJCTBAMU:
— 3anmMBKa KOMITAYH]IOM BBITIOJTHEHA B cOOTBETCTBUH ¢ TpeboBanueM ['OCT 30852.17.
KommayH coxpaHsieT CBOM CBOWMCTBA BO BCEM JUaNa3oHe padovnX TeMIepaTyp.

1.6.2 B3pbiBo3amuTa BUIa «B3PbIBOHENPOHUIIaeMasi 0001049Kka» (d)
VapTpasBykoBsie pacxonomepsl mojeneit KO150Ex u Kd170 umeror Buj B3pbIBO3AIIUTHL —
«B3pBIBOHETIPOHHUIIaeMasi 0007109Kay U BBITIOJHEHBI B cooTBeTcTBUU C TpeboBanusmu ['OCT P30582.1

C YUETOM CIIEYIOIUX KOHCTPYKTHUBHBIX M CXEMOTEXHUUECKHUX PEIICHUI:
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Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2 noan.

1) O6onouka monenmu K®170 - ceprudpurmponannas obonouka tuna XDE-D120win-4
npou3BojacTBa pupmbl Limatherm S.A., cOCTOUT U3 IBYX MOJyJIei — BBOAHOTO U OCHOBHOTO:

- BHyTpm BBOZHOTO MOZyYJs MMEETCS KIEMMHAs KOJOJKA IS MOIKIYECHHSA NATYUKOB U
Ka0eJs MUTaHus;

- BHyTpu OCHOBHOro MOAYJsS pa3MELIEHO MUKPOIPOLECCOPHOE YCTPONUCTBO YIPaBIECHUS U
uHauKaImu pacxonomepa KO170;

- OCHOBHOH M BBOAHOI MOAYJIM UMEIOT B3PhIBO3ALIUTY BHJA «d» B3pBIBOHENPOHUIIAEMYIO
000J104KY, BBIJIEPKHUBAIOLIYIO JABIIEHHE B3pbIBA M HCKIIIOYAOLIYIO IIepeady FOpEeHHsl B OKPY KaIOILyI0
B3pPbIBOOIIACHYIO CpEAY;

[Tpu sTOM:

B3pPBIBOYCTOWYMBOCTh M B3PBIBOHENPOHHUIIaeMOCTh oOonouku BII pacxogomepa KdD170
COOTBETCTBYIOT TpeOOBaHUAM Uit 3nekTpoobopynoBanusi noarpynnsl I1IB mo I'OCT 30852.1.
[TapameTpsl pe3bOOBOTO COEAMHEHHS! KPBIIMIKK C KOPIYCOM COOTBETCTBYIOT TpeboBanusim ['OCT
30852.1 nmns snexkrpoobopymoBanus mnoarpynnsl IIB. TlpoxomHeie wu30gSTOpPHI  00ECTIEUUBAIOT
TePMETHYHOCTh COCTMHEHUI B cooTBeTCTBHH C TpeboBanusiMmu ['OCT 30852.1.

2) Pacxomomep K®d150Exd uMeeT ATIOMUHHUEBYIO cepTUGUIIUPOBAHHYIO
B3pbIBOHENIpoHUIIaeMyto obonouky tuna ODAIl npousBoacTea ¢upmsel BOJIAH. Baytpu obosnouku
pa3MeNICHO MUKPOIIPOLIECCOPHOE YCTPOMCTBO YIPABIEHUS U MHANKALMK pacxonomepa Ex.

IIpu sToM:

- B3pbIBOYCTOMYMBOCTP UM B3PBIBOHENPOHHUIIAEMOCTb 00osioukn BII cooTBeTCTBYIOT
TpeGoBaHuAM 115 3nekTpoobopynoBanus noarpymnmns! [IB mo OCT 30852.1;

- ITapameTpsl MJIOCKOTO COEIMHEHHS KPBIMIKK C KoprycoMm obosouku BII pacxomomepa

K®150Ex cooTBeTCTBYIOT TpeOOBaHUAM 1715 AniekTpoobopynoBanus noAarpynmsl [IB TOCT 30852.1;

1.6.3 3amuTa BHaa «e»

3ammra Buaa «e» KK pacxonomepoB Ex oGecnieunBaercs ClieAyIONIMMHU CPEICTBAMU:

— IIyTH YTE€UKH, SJIEKTPHUECKUE 3a30PbI U JEKTPUUECKasi IPOYHOCTh U3O0JSIMU KIEMMHOM
KoJ0Ku cooTBeTcTBYeT TpeboBanusm ['OCT P 30852.8.

— BHHTOBBIC KJIEMMBI ISl TTIO/ICOCAMHEHNS BHEIITHUX LeTIel MIMEIOT JOCTATOYHBIH pa3Mep s
HaJIEKHOTO MOJICOEMHEHHs TIPOBOJIOB C MONEPEYHbIM CeueHHeM 2,5 MM? M He HMEIOT OCTpPBIX KPaes,
KOTOpPBIE MOTJIHM OBl OBpEeIUTH MpoBoaa. KabenbHbIe BBOABI 00€CTIEUNBAIOT HAAEKHYIO (DUKCAIHIO

BHCIIHUX Ka6eHCI>'I, YTO UCKIHYACT BOS,I[GP'ICTBPIH MCXaHUYCCKUX HArpy30K Ha COCAMHUTCIIbHBIC
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Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2 noan.

KJIeMMbI. MaKkCUMalbHBIN TOK, IPOTEKAIOLINH Yepe3 KIEeMMHbIE COEANHEHHS] P HOPMAJIBHOM
pexxume paboThl, He npeBblmaet 5 A. OrpaHudeHue TeMiepaTypbl IOBEPXHOCTH BBOAHOIO MOAYJIS
JOCTUraeTcs 3a CUeT OrpaHUYEHMsI T0IBOAUMON MOLITHOCTH.
Crpykrypa pacxogomepoB EX, ¢ 0603HadeHHEM CpPEICTB B3pHIBO3AILUTHI NPUBEICHA B
ITpunoxxennn A u b.
1.7 MapkupoBKa U ILIOMOMPOBaHHe

1.7.1  MapkupoBKa pacxoaoMepa, Kak U3J1eJ1s B 1IEJI0M, BbIOJIHAETCS Ha Kopnyce BII u
COJIEPIKUT:

- HaMMCHOBAHUC U3CIIHA,

TOBapHBIﬁ 3HAaK U HAUMCHOBAHUC MMPCANTPUATUA-U3TOTOBUTCIIA;

3HAK YTBEPXKICHUS TUIa cpenctB uamepenuu mo [1P50.2.107-09;
- HaWMEHOBAaHHE OpraHa CepTU(UKAINU, PETUCTPALMOHHBIE HOMEpA aTTecTaTa aKKpeIUTAIIUH

U cepTu(rKaTa COOTBETCTBUS;

MapkupoBka B3pbiBozauuTsl o 'OCT 30852.0;

- CIeNHMAIbHBIN 3HAK B3pbIBOOE30macHOCTH B cooTBeTcTBUM ¢ TP TC 012/2011;

- eIWHBIN 3HAK OOpalleHus NPOAYKIIMHA Ha PBIHKE TOCYAApCTB-WICHOB TaMOKEHHOTO COI03a;

- JMamna30H TEMIEePaTyphbl OKPYKAIOIIETO BO31yXa;

- DJIEKTPUYECKHUE MapaMeTpbl B3PbIBO3ALTUILIEHHOTO 000PYI0BAHMS;

- MapKHPOBKa CTETICHH 3alTUTHI (OT Bo3AeHCTBUSA TBEPABIX Tes U Bobl) o ['OCT 14254-2015;

- 3aBOJCKOIM HOMEp M3/IeTHs, BKIIFOYAIOIINN TOJ U MECSI] H3TOTOBJICHUS;

- CTpaHa —U3TOTOBHTEIIb;

- wagmuch «OTKPBIBATH, OTKJIFOYMB OT CETW».

BOnu3u knemMMm U pa3bEMOB HaHECEHBI HAJIMUCU WM CUMBOJIBI, YKa3bIBAIOIINE UX Ha3HAUCHUE.

Ha mnpauke, pazMeni€HHOM Ha HUJKHEH CTEHKE KOPIyca, yKa3aH 3aBOJICKO HOMEP pacxoJoMepa.
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Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2 noan.

1.7.2  TlnombupoBka IlpeoGpa3oBaTenssi BTOPUYHOTO OCYIIECTBISETCS IyTEM IUIOMOMPOBKH
OJTHOTO W3 Kpen&KHBIX BUHTOB KpBINKH Ojoka. IlimomOa, Quxcupyromas MHOJ0XKEHHE APYroro
KPENE)HOr0 BUHTA, SIBJIAETCSI MECTOM HAHECEHMs 3HaKa MOBEPKH (OTTHUCKA IIOBEPOYHOTO Kileima).

[IpeoOpa3oBarenb NEPBUYHBI HMEET MapKUPOBKY 0O0O3HaueHHs THUMA IpeoOpa3oBaTels,
3aBOJICKOIO HOMEpa M BHJa B3PbIBO3ALIUTHI, BBITOJHEHHYIO METOJOM MeTauiorpaduu Ha IIWIbIUKE,
3aKkper€éHHoOM Ha kopryce [1911;

Ha 6okoBoii moBepxHoctu kopiryca [1311 Hanecena pucka akyctudeckoro nenrpa. [lmomoupoBka
[1211 He BemomHseTcs, mockonbKy [19I1 mpencraBnser coboi Hepa30OpHYI0 KOHCTPYKIIHIO.

Mapxkuposka Ha kopryce KK conepxut o603nauenue 6110ka u 3aBojickoit Homep. Ha kppimrke KK
CO CTOPOHBI T'€pPMOBBOJIOB MMEETCSl IIMIBAMK C MapKUPOBKON B3PHIBO3ALIUTHI, OOO3HAYCHHUS
MaKCHUMaJIbHBIX TIapaMmeTpoB 3iekTpuueckoit nenu. Konmer kabeneit cBszu [I3I1 ¢ KK mo mensam
MapKUPOBAHBI CHHUM LBETOM.

ITnombupoBka KK ocymectsisercs myTem m1oMOUPOBKH OJJHOTO U3 BUHTOB KPEIUIEHUS KPBILIKU

IIOCJIC €r0 MOHTa)Ka Ha 0OBEKTE.

1.8 Ynakoska

Pacxonomep ynakoBeIBaeTCsl B MHIMBHAyalpHY0 Tapy kareropuu KY-2 no 'OCT 23170 (smux
13 ro()pUPOBAHHOTO KApTOHA). B 3aBUCHMOCTH OT KOMITJIEKTALIUU PACX0A0MEP MOXKET MOCTABISATHCS B
OJHOW WM HECKOJIbKHMX YIAaKOBKaX. OKCIUTyaTallMOHHAs JOKYMEHTAlMsl TakkKe YKJIaJbIBAaeTcs B

YIIAKOBOYHBIN SIIUK.
1.9 Onucanue 1 padoTa COCTABHBIX YacTeil pacxoaomepa

1.9.1 IlpuHuun padoTel pacxoaomMepa

[lo npunnumy pa®oThl pacxoJOMep OTHOCUTCS K BPEMSA-UMILYJIbCHBIM YJIbTPa3BYKOBBIM
pacxogoMepam, paboTa KOTOPBIX OCHOBaHA Ha M3MEPEHUH Pa3HOCTH BPEMEHHU MPOXOXKACHUS KOPOTKUX
yIIbTPa3BYKOBbIX curHajoB (Y3C) mo HampaBieHHIO M INPOTHB MOTOKA XHJIKOCTH B TPYOOIpPOBOJE.
Bo30yxnenne wu  mpuem  Y3C  NpOM3BOAUTCS  HAKIAAHBIMU  DJEKTPOAKYCTHYCCKUMHU

npeoOpazoBaTesIMH, YCTAHOBICHHBIMH Ha TPYOOITPOBO/I.

DneKTpuuecKue 30HIUPYIOLIe UMITYJIbChl, reHepupyemblie BII, momepemeHHO moctynaioT Ha

[I3I11 u II3I12 ( PucyHok 1).
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Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2 noan.
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Pucynok 1 — Cxema npoxoxnaenus ¥Y3C.

V3C, uznyuyaemsriii ogauMm [1311, mpoxoauT depes NBIKYULYIOCS 11O TPYOOTPOBOY JKHUIKOCTh
u BocnpuHumaerca ApyruM 1011 Tlpu nBrkeHUM KUAKOCTH MPOUCXOAUT CHOC YIbTPa3BYKOBOM
BOJIHBI, KOTOPBII NPUBOAUT K U3MEHEHHIO BpeMEHU pacripocTpaHeHust Y 3C: 110 MOTOKY KUAKOCTU
(ot IIDII1  I13I12) Bpemst mpOXOkKACHUS YMEHBIIaeTcsl, a MpoTuB noroka (ot 13112 x I13I11) —
Bo3pacTaeT. PazHocTh BpeMeH npoxoxaeHus ¥Y3C no akyCTUUEeCKOMY TPakKTy 110 U IPOTUB NIOTOKA
xunkoct dT mponopruoHanbHa CKOPOCTH NMOTOKA V U, CIEAOBATENIbHO, 00BEMHOMY PAaCXOAy
KHUAKOCTH Q.

[udposoii ciocod o6padotku Y3C obecneunBaeT yCTOHYHUBYIO pabOTy B YCIOBHSX TIOMEX, a
TaKKe YIpoIaeT HaCTPOUKY pacXxoJoMepa IPHU BBOJE B IKCILTyaTaIHIO.
CKOpPOCTB JKUIKOCTH, YCPEIHEHHAs! BJIOJIb YIIBTPa3BYKOBOTO JIy4a, ONPEesIeTCs KaK:

[Ty, ~Ty)—dT,], 2)

' 2xnx Dxtg®

re ¢ — CKOpocTh pacnpocTpaHeHust Y 3C B HENOABUKHOMW KUJIKOCTH;

D — BHyTpeHHU tuameTp TpyOOonpoBoIa;

© — yron Mexy HalpaBieHueM pacupoctpaHeHus Y3C U MI0CKOCThIO, NEPIEHANKYIIPHON
ocH TpyOOIIpOBOa;

TII1, TI12 — noaHOE BpeMs MPOXOXKACHUS CUT'Hala 1o Kanainy usmepenus (BII, kaGenu cBsi3uy,
o06a I13I1, xunkocts) npu pacnpoctpaneHud Y 3C M0 1 MPOTUB MOTOKA COOTBETCTBEHHO;

dTO — pa3HOCTP BpeMEH MPOXOKIACHHs CUTHAJA TIPH HETIOJBMKHON JKUIKOCTU (CMEIICHUE
HYJISI pacxoJiomMepa);

n — k03 GUIIUEHT, 3aBUCAIINI OT cCXeMbl ycTaHOBKH [I1DA (puc.2):

n =1 —npu ycranoBke [19A no Z-cxeme;

n =2 — npu ycraHoBke [IDA no V-cxeme;
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Moan. n pata

B3am. uHB. N2 | /HB. Ne ay6n.

Moan. n pata

MHB. Ne

3HavYeHHE PACX0/1a BRIYUCISICTCS B COOTBETCTBUH C BBIPAKECHUEM:
X D?

Ocp =

rae Kr = vep/v — runpoauHaMudeckuii ko3 duiumenr.
I'uapoaunamuueckuii Ko3((GUIMEHT NpeACcTaBIsieT CoOOW OTHOLICHHE CPEeOHEH CKOpOCTH

XV X K 2 3)

IIOTOKAa JKUAKOCTH B TpyOONpOBOAE K CKOPOCTH IOTOKA >KMJIKOCTH V, YCPEAHEHHOW BIOJb
YJIBTPa3ByKOBOTO Jy4a. OH BBIYUCIIAETCS HA OCHOBE BBEICHHBIX 3HAYEHNUH IIEPOXOBATOCTH CTEHOK
TpyOONPOBOJA, BSI3KOCTU KOHTPOJIUPYEMOM >KUAKOCTH, BHYTPEHHETO IUaMeTpa TpyOonpoBoja,
MU3MEPEHHOTO 3HAYEHUSI CKOPOCTH ITOTOKA.

O6mwem xuakoctd V 3a HHTEpBaJ BpeMeHH T oIpeensercst B COOTBETCTBUU C (hOPMYIIOif:

v =[ow, (4)

N3menenue ckopoctu pactpoctpanenust Y3C B paboueil )KUIKOCTH, CBI3aHHOE C H3MEHEHUEM
TCMIICPATYPhI, AdBJICHUS I/I/I/IJII/I COCTaBa X XUJKOCTHU, B CBA3HU C HEeU3MEHHOU I[JII/IHOI>'I AKyCTHYCCKOI'O
TPaKTa YUYHUTHIBACTCS B MPUOOpE MyTEM OIpEeesIeHUs] IOTyCyMMbI BpeMeHH mpoxoxaeHus ¥Y3C
paccrosiHus mexay [19A T:

T
> T=-", (5)
T2
(1)3nayenue pacxoma onpeaeaseTcs MPU BHITTOJTHECHUH YCIOBUS:
0<Q, (6)

rae QoTc — MUHMMAaTbHOE 3HaUEHUE pacxoja (HKHSS OTcedKa), M3/4;

Q — TekyIee 3HaUEHUE PacXo/a, M>/d.

PexomenayeMoe 3HaueHrne HM)KHEH OTCEUKH COOTBETCTBYET CKOpocTH moToka 0,1 m/c.

Ecnu Beimonnsierca ycnoBue Q < QotTc, TO B pacXxoJloMepe M3MEPEHHOE 3HAYECHHE pacxoja
PUPABHUBAETCS HYJIO, MpeKpamlaeTcss HakomieHne oObeMa M BblJada MMITYJIbCOB Ha
YHUBEPCATBLHOM BBIXOJE.

[Tpu BeImonHeHnu ycnosus Q > Qmax (rme Qmax COOTBETCTBYET CKOPOCTH moToka 20 m/c)
U3MEpPEHHE Pacxoja MPOI0JDKAETCS, HO MPEKpaIlaeTcss HAaKOTUICHHE U apXUBUPOBaHUE 00beMa U
BbIJ]a4a UMITYJIbCOB HA YHHUBEPCAIbHOM BBIXO/IE.

Haknanneie [1911 ycTanaBIMBarOTCs Ha HAPY>KHYIO CTEHKY TPyOOINpoBOaa 6€3 ero BCKPBITUS
0 CJIEAYIOUIM CXeMaM:

N3A NMoA

/

‘\ / /
\1’\\ H‘\\

YnbTpassykoBOW Nyy YNnbTpa3sykoBOM Nyu

Pucynok 2 — Cxemsl ycranoBku [I19A Ha TpyOomnpoBoae
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Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2

Z-cxema — [IOII pa3MemaroTcss Ha TMPOTHUBOIIOIOKHBIX CTEHKaX TPyOOIIPOBOJA B TUIOCKOCTH,
MPOXOJSAIICH uepe3 och TPyOONpoBOaa, MPU 3TOM cUrHaN oT ogHoro 1311 k apyromy mpoxomut 6e3
OTpaXeHUs OT BHYTPEHHEW MOBEPXHOCTU TPyOOIIPOBOAA;

V-cxema — IIDA ycTaHaBauMBa[OTCS BIOJb OJHOW CTEHKH TPyOONpOBOJa B TUIOCKOCTH,
MIPOXOJISAIICH uepe3 och TPyOOIpoBoia, PH 3TOM CUTHAJ OT ofHoro [IDA momanmaer k apyromy mocie
OTpa)XKE€HUs OT BHYTPEHHEH MOBEPXHOCTH TpyOorpoBoa (mpu 3ToM Y 3C mpoXoauT B iBa pa3a 00NN
MyTh, YeM NPU Z-CXEME).

1.9.2 YcrpoiicTBO

CrpykTypHas cxema pacxoJoMepa IpuBeeHa Ha puc.3

BropuuHLIH H3MEpUTENLHLIK Npeobpalosarens

Moayne ofpaboTamn ganHbix
Mnara esvucnuTENA
Wuauxatop » RS-232
KomGuHmpoBaHHbI#
MOay N e+ - » RS-485
Knasmatypa » Yumeepc. Boixon
————————— e P 2 ’ "
| Cepamuchuin moayns | i I e ‘ CNp—
[ o - o] " COPBMCHBLIX
Moayns | S pLll . |
BMN s
s
4
']
MNnara namepurenn
=248 S S
HeTounmnk : : :
BTOPHUYHOIO
NHUTaHMA g é é
')
Nepeuunsie npeobpasosarenu
~220B 50y 2 P P

pacxoga

Pucynok 3 — CtpykTypHas cxema pacxogomMepa

Pacxomomep cOCTOUT U3 OHOTO WM HECKOJIBKUX MEPBUYHBIX MTpeoOpa3oBareiell pacxoaa u
BTOPUYHOT'O NU3MEPUTEIBHOTO IPeoOpa3oBaTesl.

[TepBuuHkIil MpeodpazoBaTeNlb pacxo1a MPeICTaBIsSeT cOO0H MPUCIIOCOOICHUE I YCTAHOBKH
Ha TpyOorpoBoa ogHoU winu AByX nap I13I1 u3 komIuiekTa pacxomomepa.

KonnuecTBo nepBUYHBIX MpeoOpa3oBaTeseil, BXOAAIUX B COCTaB pacXoJ0Mepa, ONpeeisaeTcs
BHJIOM €T0 HUCIIOJTHEHHUSI.
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BropuuHblii M3MepUTEIBHBINM TpeoOpa3oBaTelb COACPKHUT HW3MEPUTETh, YIPABISIONUN
ANEKTPOaKyCTUYECKUM 30HIMPOBAHMEM M  00palaThIBAIOIIMKA  HM3MEPUTETbHBIE CHUTHANIBI, U
BBIYHCIIUTENb, BBIMOJHSIIONINN BTOPUUHYIO OOpabOTKY H3MEpUTENbHON HHGOpMaluu U XpaHEHHE
pe3yJIbTaTOB UBMEPEHUN.

Jlns obecrieueHus] BHEIIHMX CBfA3€l pacxojoMepa Ha IUIaTe BBIYUCIUTENS YCTAHOBJIEH
ANEKTPOHHBIH KOMOMHHUPOBAHHBI MOJYyJb YHHUBEpPCAJIbHOTO BBIXOJAa U  IOCJIEI0BATEIbHbBIX
untepdeiicoB RS-232 u RS-485, USB.

Kpowme Toro, o 3aka3y Ha 1iaTy BIUUCIUTENS TOMOTHUTEIHHO MOXKHO YCTAHOBUTH CEPBUCHbBIE
MOJIyJIM pacIIMPEHHs BHEIIHUX CBSI3el, MpeoOpasyIoie YacTOTHBIN CUTHAI YHUBEPCATBLHOTO BBIX0a
B CUTHAJIbI, yKa3aHHbIC B TabmuIe 1.6.

NuTepdecnbl
. BBOAa/BbIBOAA MHTepdeckl BBOAa/BbIBOAA
Mogenb | WHTepdelic casmn
(npepycraHoBNEeHHbIE), (pacwupeHue), FP**
rp
BBOA;: 40 4x(0-20 mA (a), 4-20 mA (n), Pt100)*
BBOA: HET

Kd100 |RS-485 BbIBOA: A0 4x(0-20 MA (a), 4-20 HART, OK, CK)*
BbIBOA;: HET

obuwee yncno: He 6onee 4
BBOA: HeT BBoA;: A0 8x(0-20 mA (a,n), 4-20 mA (a, n)Pt100)*
K®150 RS-232, RS-485, USB A BbIBOA: A0 8x(0-20 mA (a), OK, CK)*

BblBOA: HET
obuwee yncno: He 6bonee 8
BBOA: HeT BBOA,: A0 4x(0-20 MA (a), 4-20 mA (n))*
K®170 RS-232, RS-485, IrDA A BbiBOA; A0 4x(0/4-20 mA (a), OK, CK)*
BblBOA: HET
obuwee yncno: He 6onee 4
BBOA: HET BBOA;: HET
Kd200  |RS-232, USB A A
BbIBOJ: HET BbIBOA: HET
BBO/A: HET
© Kd210 usSB BbIBOA: 1x0/4-20 MA (a), |BBOA: HET
E;[ 1xOK, 1xCK BbIBOJ,: HET
S_ BBoA: 2xPt100
= BBOA: A0 2x(Pt100, 0/4-20 mA (a))*
= K®d230 RS-232, USB BbiBOA,: 1x 0/4-20 mA (a), .
(=] BbiBoA;: A0 2x( 0/4-20 mA (a), OK, CK, yacTtoTHbIn)*
- 1xOK, 1xCK
obuee yncno: He 6bonee 2
= I'P - ranbBaHM4ecKaA pa3BA3Ka
% OK - OTKPbITbI KONIEKTOP
o CX - CyXOMN KOHTaKT
. a - aKTUBHbIN
a o
< M - NacCUBHBbIN
* - no60oI N3 NepeyncneHHbIX
= **_ Bce MOAyNM paclMpeHUa YHNOUUMPOBaHbI, T.€. MMEIOT OANHAKOBYO KOHCTPYKUMIO ANA BCeEX moaenei
glé pacxogomepos KD, n umetoT B3pbiBO3aLLMUTy BLaa "ic"
=
=
@©
bye)
m
VYnpaenenue paboTod pacxogoMepa W MHAWKAIUS  HM3MEPUTEIBHOW, YCTaHOBOYHOM,
© o .
= TUArHOCTUYECKOU, apXUBHOW MH(OPMAITUU 00ECIIEYMBACTCS C IIOMOIIIBIO KJIABUATYPHI M TPaduIeCKOro
= o
= xKuakokpucramumaeckoro uHaukatopa (PKKUW), obecmeumBaromero BbIBOJ ayipaBUTHO-IIMGPOBOMA
c&; UHPOPMALIUH.
 —
= Nuer
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Moan. n pata

B3am. uHB. N2 | /HB. Ne ay6n.

Moan. n pata

MHB. Ne

1.9.3 BropuuHblii npeodpasoBareib

BropuuHblii mM3MepuTEIbHBIN MpeoOpazoBaTesib MPENCTaBIsIeT COO0M MHKPOIPOIIECCOPHBII
U3MEPUTENIbHO-BBIYUCIUTENbHBIA  OJOK MOJYJIBHONM KOHCTPYKLHHU, BBITOJHSIOMUN CIEAYIOLIIe
byHKIMH:

- 30HIMPOBAHUE MTOTOKA, IPUEM B 00paOOTKy CUTHAIIOB, TTOJTy4eHHBIX OT [1DI1;

- OIpEJIEICHNE 3HAUCHU I U3MEPAEMBIX IapaMETPOB;

- apXMBUPOBAHME U XPAaHEHHWE B JHEPrOHE3aBUCHUMOW NaMATHU PE3YyJIbTaTOB M3MEPEHUU U
BBIYUCIICHHUM, YCTAHOBOYHBIX MTAPaMETPOB U T.11.;

- BBIBOJl M3MEPUTENILHOW, apXMBHOH, TUArHOCTUYECKOM M yCTaHOBOYHOM HMH(pOpMaIMu Ha
muctuied JKKU u uepe3 unrepdericer RS-232, RS-485, Ethernet;

- BBIBOJI U3MEPUTEIbHON MH(GOPMAIIUU Yepe3 YHUBEPCAIbHbBIE U/UIIN TOKOBBIN BBIXO/IbI;

- ABTOMAaTUYECKUI KOHTPOJIb U MHANKALMIO HAIMYMS HEUCIIPABHOCTEW U HEIITATHBIX CUTYalUil
B PacxoJ0Mepe;

- 3aIIUTY OT HECAaHKIIMOHUPOBAHHOI'O JOCTYIIA K APXUBHBIM U YCTAHOBOYHBIM JJAHHBIM

Bropuunsiii mpeoOpa3oBaTellb ONpEACNsIeT aJrOpUTM paboOThl pacxojomepa, oOecreurBacT
dhopmupoBanue u 00padoTKy curaanos [1911, popMupoBanue BEIXOAHOW MHPOPMAIIMK HA HHIUKAITHIO
Y BHEIIHHE ycTpoiicTBa. HauKkamus npeactasisieT coboi 4-x crpounsiit JKK-aucmiein ¢ moacBeTKoim,
C BO3MOYKHOCTBIO BBIBOJIa OJHOBPEMEHHO JI0 TPEX M3MEPEHHBIX NapameTpoB. Tum ucnoaszyemoro BIT
OIpeNIeNIAeTCSl B 3aBUCHUMOCTH OT KOMIUIEKTALMM THUIIOM HCIOJIb3yeMOM 0a30BOi KOMILICKTAIlUU
pacxozmomepa.

Kopnyc BII ycnoBHO cocToUT M3 Tpex dacTedl (KOHCTPYKTHUBHBIX MOJYJIEH): OCHOBAaHUS —
MOHTAKHOTO MOJYJIs, CpEAHEN MOAYJsl BTOpUYHOro MctouHuka nuranus (BUII) u nunesoi yvactu —
MOAYJIs 00pabOTKH JaHHBIX.

Mopyns 00pabotku gaHHbIX BII comepkuT muiatel uamepurens U Beraucautens. Ha muneBoi
MTaHEJI MOAYJIS HAXOATCS KUAKOKPUCTAUIMYECKUI UHANKATOP U KJIaBUATypa.

Mopayns BUII BTOopmyHOro mnpeoOpa3zoBarelisi COACPKUT IUIATY BTOPHUYHOIO HMCTOYHHKA
nutanusd. Ha HuwxHen miockoctu kxopmyca Mmoayis BHII pacnonoxkeHa kieMMa 3alllUTHOIO
3a3€MJICHHUS.

Monyns BHUII Bmecte ¢ momynem oOpaOOTKM JaHHBIX, COCOUHSIEMbIC 3JIEKTPHUECKU
MHOTOXHJIBHBIM HUIEH(OM M KOHCTPYKTHBHO BHUHTaMH cO cTOpoHBl moxynst BUII, cocraBnsior
cy00510Kk 00pabOTKH JaHHBIX.

Ha HumxHEW mNIOCKOCTH KOpIyca MOHTAXKHOTO MOJIYJISL PACIHOJIOKEHBI: BHEIIHUN pa3zbeM
untepdeiica RS-232 (RS-485, USB) u pa3némbr 1y1s kabensi muTaHusl, CHTHaIbHBIX kKabenei 1911, a
Takxe Kabesel CBA3M ¢ BHEUTHUMH YCTPONCTBAMU, MOAKIIOYAEMbIMH K PacX0JOMEpY.

Buemawmii pazsem RS-232 (RS-485, USB) Ha MOHTa)KHOM MOJTyJI€ C IIOMOIIBIO TUIOCKOTO Ka0est
MOJKITIOYAETCS K 8-KOHTAaKTHOMY pa3zbeMy RS-232 KOMOMHHUPOBAHHOTO 3JIEKTPOHHOT'O MOIYJISL.

Ha nnaty usmepurens B 3aBUCHMOCTH OT KOJIMYECTBA HMCIOJIb3YEMBIX KAHAJIOB HM3MEPEHUS
(mogxmrogaembix nap IIOI1) ycraHaBIMBaeTCsl COOTBETCTBYIONIEE KOJUYECTBO NMPUEMO-NIEPETAIOLINX
JJIEKTPOHHBIX MOJYJIEH.

Ha nnate BhIuMciuTENs] MPEAYCMOTPEHBI CIOTHI paciiupeHus (pa3bembl) JJIsl YCTAHOBKHU I10
3aKa3y JOMOJHUTEIbHBIX AIEKTPOHHBIX CEPBUCHBIX MOIYJIEN BHEITHUX CBS3EH.
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1.9.4 IIpeoOpa3oBaTe/iu Nbe303JeKTPUUECKHE

[13I1 paboTaroT MONEpEeMEHHO B JBYX pEeXUMax: W3Iy4yeHus, Korga npuxonsmuii ot BII
AJIEKTPUUYECKUI UMITYJIbCHBIN CUTHAN MPeoOpa3zyercs B yIbTPa3BYKOBbIE KoieOaHMs, U TpUeMa, KOTaa
YIIBTPa3BYKOBBIE KOJIEOAHHUS KUIKOCTH PE0OPa3yIOTCs B COOTBETCTBYIOIINHN SNIEKTPUUECKUNA CUTHAIL.

Haknagnasie IIOI1 uMeroT mpsMOYroJbHBIM KOPIYC, OAHA W3 TIpaHEld KOTOPOTO SIBIISETCS
u3ydarolei miockoctbio. Ha 00KOBBIX rpaHsIX KOpITyca HaHECEHbI PUCKH, YKa3bIBAIOIIUE MOJI0KEHHIE
akyctuueckoro nenrpa [IOI1. Haknagnwie I[19I1 ycraHaBauBaroTCs HM3JIy4aroliedl IJIOCKOCTHIO Ha
Hapy>XHYIO0 CTEHKY TpyOorpoBoaa. [1311 repMernsnpoBaH 3aJIMBKOM BHYTPh KOPITyca TEPMOCTONKOTO
3IEKTPOU3OJIALIMOHHOIO KOMIAayH/1a.

B 3aBuCHMMOCTHM OT Ha3HA4YEHUsS pacxoJoMep MOXeT ObITh ykomriuiekToBaH [IDOI1 pasnmuunbIx
TUIIOB W HMCIOJHEHWH, OTIMYAIOIMMMCS MaTepuajlaMd H3Jydarollell NOBEPXHOCTH U AOITYCTHUMBIM
JIMara3oHOM TeMIIEPaTypbl KOHTPOJIUPYEMOM KHUJIKOCTH, KOHCTPYKIMEH KaOelIbHOro BBIBOJA U T.11.

B cocraBe B3pBIBO3ALIMIIEHHOTO HUCIIOJHEHUS pacxopomepa mnocrasistorcs  [I9I1
UCKPOOE30MacHOrO UCIIOTHEHUSI.

ITo Buny wucnonmuenus I[19I1 — HakmanHble W pa3MENIaAlOTCAd Ha HAPYKHOW MOBEPXHOCTHU
TpyOOnpoBoJa. a CJel0BaTeIbHO HE HMEIOT HEMOCPEJCTBEHHOIO0 KOHTAKTa C KOHTPOJIMPYEMOM
KUIKOCTBIO.

OcHoBHbIM 3meMeHTOM [IDI1 siBasiercss mepBUYHBIA HpeoOpa3oBaTeNb, BBHINOJHEHHBIA U3
IIbE30KEPAMHKH, B BUJIE INTACTUHKHU, HAKJIEEHHOM Ha 3BYKOIIPOBO/I, U OCYIIECTBISAIOLINI aKyCTUYECKUI
KOHTAaKT C KOHTPOJMPYEMOH IKHIKOCTbIO uepe3 CTeHKy TpybomnpoBoga. [IDI1 pabortaror
IIOCJIEIOBATEIBHO B IBYX PEXKHUMAX:

- W3Iy4YeHwus, koraa npuxogsuiui ot BII anekTpuyeckuii UMITyIbCHBINA CUTHAI, TTOBOIUMBbINA
K [bE30IJIaCTUHE, IPeoOpasyeTcs B YIbTPa3BYKOBOM CUTHAI;

- mpuéMma, KOTJia MPUHITHIA yJIbTPA3BYKOBOW CHUTHAI MpeoOpazyercs B COOTBETCTBYOIIHI
AJIEKTPUYECKU CUTHAIL.

B snexkrpuyeckoil nenu nepBUUHBIA mpeoOpa3oBaTeslb IKBUBAICHTEH EMKOCTH BEIMYUHON HE
6omnee 3000 nd. B kauecte myHTHpYIomiero snemenTa B [1911 BBenén pesuctop HomuHaioMm 10 kOm
napajieNIbHO MbE303JIEKTPUIECKOMY ITPe0Opa3oBaTelio.

Haknagneie 11211, BHemHMI BHI, OAHOTO W3 HMCIOJHEHUH KOTOPOrO MOKa3aH Ha PHUCYHKE

«Buemnuit Bun I10I1» (PucyHok 4), BBINOMHEHBI B CIUIONIHOM KOPITyCE€ C HIDKHEH T'paHblo,
SIBJISIIOIIEHCA  M3JyYarolme MNOoBEepXHOCThIO. Koprmyc NOJHOCTBIO TepMETHU3UPOBAH 3aJTUMBKOM
TEPMOCTOMKOTO 3JIEKTPOU3OJSIIMOHHOIO0 KommnayHaa. Ha koHIE KOakCHManbHOTO pPajaro4acTOTHOIO
kabens [1911 xEcTko 3aKkperI€HHOTO B KOPITYCe U BBITIOJIHEHHOTO JJIMHON OT 5 10 15 M, ycTaHOBIEH
pazpeM IMOO OKOHIIOBAaHHBIC Ka0enu /i ero MOAKIIOYCHUS K JIMHUUA CBSI3M CO BTOPUYHBIM
npeoOpaszopareneM. [LIMibauK ¢ MApKUPOBKOW B3PhIBO3ALIUTHI 3aKPETIEH Ha OOKOBOI CTEHKE KOpITyca.

]

Pucynok 4 Baenrnuii Bug [1911

o Y

o Y
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1.9.5 KnemmHasi kopoOka

Knemmuas kopoOka npenHazHaueHa Juisi cBsi3u BropuuHoro mpeobpazoBarens pacxoaomepa ¢
MBE303JIEKTPUUECKUMHU NIPe0Opa30oBaTeIsIMU, KOJHMUECTBO MOCIEAHUX ONPEACIseTCs U3MEepUTENbHON
3ajaueil ¥ MOXKET, B 3aBUCHUMOCTH OT NPHUHATOM CXeMbl M3MepeHHs IocTurath 4eThlpéx. KopoOka
KOMIUIEKTYETCSl B3PBIBO3ALIUIIEHHBIMH KOMIOHEHTAMU — KOpPOOKOH (KOpmycom), KaOenbHBIMU
BBOJIaMH, KJIEMMaMH, 3arilylIKaMy, a TaKke Apyrumu ceprudunpoBanubivMu allDIlapaTamu 3amursl,
pa3peIIEHHBIMY K IPUMEHEHHUIO BO B3PBIBOOIIACHBIX 30HAX.

Kopobka cocTouT u3 kopiyca u KpbIKd. Mex 1y KOpIyCOM U KPBIIIKOH MMEeTCsI CHITMKOHOBBIN
yIloTHUTENb. KoOpIyc M KpBIlIKa COEOUHSIOTCS IIAPHUPHBIM COEAMHEHHWEM, HEBBINAJAIOLNIMMU
BuHTamMu. [IprMeHEHHBIE KOpIyca AIIEKTPOTEXHUUECKUX HM3AETHHA MO crnoco0y 3alluThl YeloBeKa OT
MOPAXEHUSI IIEKTPUUECKUM TOKOM COOTBETCTBYIOT II-My Kitaccy.

[Tytn yTeukn u 3a30pbl yaoBieTBopsroT TpedoBanusM ['OCT 30582.8. Crenenb 3amuThl 1O
I'OCT 14254-2015 cootBetcTByeT IP67.

BBoj BXOHBIX U BBIXOJHBIX KaOenel OCyIIecTBISETCS Yepe3 TepMOBBOJIBI — IO JIBA Ha BXOJ U
BBIXOJl C Pa3HBIX CTOpOH Onoka. I[logkiaroueHue BBIMONMHSETCA Yepe3 KIEMMHBIC COCIUHHUTENIH C
IIOMOILBIO BUHTOBBIX 3KMMOB. HoMepa KJIEMMHBIX COEMHUTENECH U UX KOHTAKTOB IIPOMAapKUPOBAHBI.
Kpowme Toro, y KI€EMMHBIX COEAUHUTENEH, K KOTOpbIM noaxaovarorcs 11911, nMeercss MmapkupoBKa:

1.10. MapkupoBKa u IJIOMOMPOBaHHE

MapxkupoBka Ha nureBoi nanenu BII comepxut o003HaueHne 1 HAMMEHOBAaHUE pacxoiomepa,
TOBapHBIN 3HAaK W3TOTOBUTEJNS, 3HAK YTBEP)KICHHUS THUIIA CPEJICTBA M3MEpEeHHs. 3aBOJCKON HOMeEp
yKa3aH Ha MIWIbIUKE, 3aKpeIieHHOM Ha kopiryce BII.

3aBojickMe€ HOMEpa JpPYTHUX COCTABHBIX YacTei yKasbIBalOTCS MO0 Ha IIWIbIUKE, JINOO
HAHOCSTCS KPacKOM HEMOCPEICTBEHHO Ha KOPITYC.

Ha xopmyc IIDII wmckpoOe3omacHOro0 HCMOTHEHUS W OJIOKa HMCKPO3alIUThI U3 KOMIUICKTA
B3pPbIBO3AIIMILIEHHOTO HCIIOJIHEHUS pacXxoJoMepa HAaHOCHTCS MapKHUPOBKa B3pBHIBO3AILUTHI B
COOTBETCTBUH C TPEeOOBAaHUSMHU CTaHIAPTOB.

[Tocne moBepku MIOMOMPYETCs KOHTAKTHAS Mapa pa3pelieHuss MOoIU(PUKAIMH KaIHOPOBOYHBIX
napaMeTpoB Pacxo0Mepa, a TAKXKE OJWH U3 BUHTOB, CKPEIUIAIONINX Cy00I0K 00pabOTKH JaHHBIX.

KonTakTHas nmapa paspenienus MoaupuKayuy napaMeTpoB GyHKIIMOHUPOBAHUS ITIOMOUpPYETCs
mocjie BBOJAA pacxoioMepa B S3KCIUTyaTallMI0 M TMPOBEPKH COOTBETCTBHSI 3HAUEHUN MapamMeTpoB
(GyHKIIMOHUPOBAHMS, BBEJICHHBIX B MPUOOpP, 3HAUEHHUSM, YKa3aHHBIM B IaclopTax pacxojoMmepa U
MEePBUYHBIX MTpeoOpa3oBareseil 1Mo MPOTOKOIaX MOHTAKHBIX U ITyCKOHAJIAJOUYHBIX padoT.

[TapameTpsl mepBUYHBIX MpeoOpa3oBaresieil omnpeAensioTcs JMOO TpU  BBITYCKE U3
pou3BoJIcTBa U 3aHOcATCs B acriopta [1911 (ecnu [1911 mocTaBmstoTes B COCTaBe pacxoomMepa), JIn0o
Ha 00BEKTE IKCIUTyaTalluH U 3aHOCSTCS B MPOTOKOJIBI MOHTAXHBIX U ITyCKOHANAA0YHbIX padoT. Dopma
MIPOTOKOJIa MOHTAXKHBIX U IMyCKOHAJIAJOYHBIX pabOT MpHUBEIeHA B UHCTPYKIIUHU 110 MOHTAXKY.

JUis 3alUThl OT HECAHKIIMOHMPOBAHHOTO JIOCTYNA IMPH TPAHCIIOPTUPOBKE, XPAaHEHUH WU
HKCIUTyaTallil MOXKET OBITh orioMOupoBaH kopiyc BIT.
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2 UCITOJIb30OBAHUE 1O HABHAYEHHUIO
2.1 DkcmyaTanMoOHHbIE OTPAHNYEHH S

DKcITyaTalus pacxojoMepa J0JKHa MPOU3BOAUTHCS B YCIOBUAX BO3ACHCTBYIOIUX (PAKTOPOB
U IapaMeTpOB KOHTPOJIMPYEMOM CpeJibl, HE MPEBBIIAIONIUX JOIYCTUMBIX 3HAYEHUN, OTOBOPEHHBIX B
JKCIUTYaTallMOHHOM TOKYMEHTALNH.

[TepBuuHbIil MpeoOpa3zoBaTElb KeNAaTEIbHO YCTAHABINBATH B TOPU3OHTAIBHBIN TPYyOOIPOBO/I.

Tounas u HaaéxHas pabora pacxoioMepa oOecreyuMBaeTCsl MPH BBHITOJHEHUH B MeECTE
ycranoBkH 1911 cnexyronux ycioBwuii:

JaBJIEHUE JKUJIKOCTH B TpPyOONpOBOAE W PEXHMBI €ro JKCIUIyaTallud MCKIOYAIOT
razoo0pa3oBaHKe W/WIN CKOIUICHUE Ta3a (BO3yXa);

Ha okoJ0 [IDI1 nmerorcs npsiMoIMHENHBIE YYaCTKH COOTBETCTBYIOMIEH JIuHbI SX /1y — no [1911,
3xly — nocne IIOI1). IIpsimonuHeHbIE yYacTKU HE JOJIKHBI COAEPKATH YCTPOMCTB MM 3JIEMEHTOB
KOHCTPYKLHH, BBI3BIBAIOIINX U3MEHEHUE CTPYKTYPBI MIOTOKA XKUIKOCTH;

Tun n coctaB KOHTPOJIUPYEMOM KUAKOCTU (HAJIMUME U KOHLEHTPALUs B3BECEH, TIOCTOPOHHUX
KHUAKOCTEH U T.II.), pEKUM pabOThI U COCTOSIHHE TPYOONPOBOAA HE TOJKHBI PUBOAUTD K MOSIBICHUIO
KOPPO3HHU H/UITH OTIOKESHUHN, BIUSIOMUX Ha paO0TOCIIOCOOHOCTh U METPOJIOIMYECKHE XapaKTEPUCTUKU
pacxozmomepa.

HeoOxoaumocTh 3alIMTHOTO 3a3eMiIeHHs npubopa Ompenensercs B COOTBETCTBUU C
TpeboBaHusiMU TiIaBel 1.7 «[IpaBui ycTpoicTBa AIEKTPOYCTAHOBOK» B 3aBUCUMOCTH OT HAIPSIKECHUS
MUTAHUS U YCIOBUHN pa3MelleHus: mpudopa.

MonnuesamuTa 00beKTa pa3MelieHus prudopa, BHIMOIHEHHAs B COOTBETCTBUU C

«HCTpYKIIMEH MO YCTPOMCTBY MOJHHUE3AUIUTHI 3/IaHUN, COOPYXKEHHUM M IPOMBIILICHHBIX
koMmmyHukaiuiny CO153-34.21.122-2003, cHmKaeT BEPOSTHOCTh BBIXOJAa MpuOOpa M3 CTPOS TMPH
HaJIMYUHU MOJIHUEBBIX Pa3psIOB.

JIist 3aIIMTHl JIMHUKA CBSI3U MPHOOpa OT Pa3psIOB MOJHUN JTOMOTHUTEIHHO PEKOMEHIYETCS
MIPUMEHEHUE CTIEIIUATIBHBIX YCTPOUCTB 3aLIUTHI.

TpeGoBaHus K yCIIOBUSAM 3KCIUTyaTallud U BIOOPY MECTa MOHTaXa, IPUBEAEHHbIE B HACTOALICH
AKCIUTYyaTallMOHHOM IOKyMEHTAllUY, YYUTHIBAIOT Hanbosiee TUTHYHbIE (PaKTOPHI, BIMSIONINE HA paboTy
pacxozomepa.

Ha o0bekre »HKCIuTyaTalliM MOTYT CYILECTBOBaTh WM BO3HUKHYTH B IIpOILIECCE €ro
SKCIUTyaTaluu (aKTOphl, HE MOAJAIOUIMECS MPEeIBAPUTEIILHOMY MPOTHO3Y, OLEHKE WM MPOBEPKE U
KOTOpBIE MIPOU3BOAUTENb HE MOT yUECTh MPU pa3paboTKe.

B cnywae nposiBneHus nmogoOHBIX (PAKTOPOB CleNyeT YCTPAaHUTh UX WM HaWTH MHOE MECTO
SKCIUTyaTaluy, rae JaHHble (PaKTOPbl OTCYTCTBYIOT WJIM HE OKA3bIBAIOT BIMSIHUS HAa pabOTy U3EHsL.
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2.2 Yka3zaHusi 10 MOHTAKY, COOpKe, HAJIA/IKe WIH peryJiupoBKe.

2.2.1 Meps1 6e30macHOCTH

2.2.1.1 K pabore ¢ pacxoqoMepoM JOIMYCKAeTCs OOCITYKHBAIOMIMA IMEePCOHAN, W3YUHBIIUN
HKCIUTYaTallMOHHYIO TOKYMEHTALIMIO Ha U3/IEIIHE.

2.2.1.2 Tlpu pabote ¢ pacxoJaoMepoM TOJDKHBI coOmofaTeesi «llpaBunma TexHUYECKOU
JKCIUTyaTalluu 3JEKTPOYyCTaHOBOK MOTpeduTenei» n «MexoTpacineBble IpaBuiia 1Mo OXpaHe TpyJa
(ITpaBwmta 6€301aCHOCTH) TPH IKCIUTYaTAIIUN JICKTPOYCTAHOBOK.

2.2.1.3 Ilpu npoBeneHnn padboT ¢ PacXOAOMEPOM OMACHBIMH (haKTOpPaMU SBIISIOTCS:

- NepeMEHHOE HANPSHKEHHUE ¢ JEHCTBYIOIMM 3HaUeHueM 10 264 B yactoroit 50 ['m;

- JaBjieHue B Tpyoorposoje (1o 25 Mlla);

- Temrneparypa padboueii xuakoctu (1o 160 °C);

- Ipyrue omacHble (aKTOphl, CBSi3aHHBIE C TpoduieM M crneuupuKoil oObekTa, e
AKCIUTYyaTUPYETCsl pacX0JOMeEp.

2.2.1.4 Tlpu pabore xopmyc BII momkeH OBITH TOACOCAMHEH K MAruCTpald 3allUTHOTO
3a3eMJICHUSL.

2.2.1.5 B mporecce paboT Mo MOHTaXKY, ITyCKOHAJIAKE WIM PEMOHTY PacxojoMepa 3arperniacTcs:

- MPOU3BOIUTH TMOAKIIOUEHUS K PACXOJOMEpY, MEPEKIIOUEHHUs PEKUMOB pabOThl WIH
3aMEHY 3JIEKTPOPAIUOIIEMEHTOB MPY BKIIOYEHHOM MU TaHUH;

- MPOU3BOIUTH JEMOHTAX AJIEMEHTOB PacxoioMepa Ha TPyOOIPOBOAE 0 MOJHOTO CHATHS
JABJICHUS HA y4acTKe TPyOOIpoBOa, T/ie POU3BOISTCS padOTHI,

- UCIIONIb30BaTh HEHCIPABHBIC JJIEKTPO M PAAUONPUOOPHI, AIIEKTPOMHCTPYMEHTHI JIHOO
paboTaTh ¢ HUMHU 0€3 MOIKIIOYEHHS UX KOPITYyCOB K MarucTpajy 3alIUTHOTO 3a3eMJICHHUS.

2.2.1.6 Tlpu oOHapyXeHHHM BHEIIHUX MMOBPEXKIACHUN MPUOOpa WM CETEBOM MPOBOJKH CIEAYyET
OTKJIFOUUTH PUOOP A0 BHISICHEHHMS CIIEUATNCTOM BO3MOKHOCTH JalbHEHIIIeH SKCILTyaTaluu.

2.2.2 MoHTax pacxoioMepa W HACTpOWKa Ha OOBEKTE JOJKHBI IMPOU3BOIUTHCS
CIIEMAIM3UPOBAHHON OpraHU3alell, UMEIOIIEH pa3pelieHue NpeAnpUsITUSI-U3rOTOBUTEIS U MPABO
Ha BBIMOJIHEHUE JAHHBIX PaboT, TMOO MPEICTABUTEISIMU IPEIIPHUITHSI-U3TOTOBUTEIIS.

2.2.3 MoHTaX pacxoJoMepa U HaCTpOHKa Ha 0OBEKTE JOJDKHBI BBIOJIHATHCS B COOTBETCTBUU C
JOKYMEHTOM «¥YbTpa3BykoBoi Pacxogomep KATDJIOVY». MHcTpykuus no MoHTaxy» K®. XXX.01
UM, roe XXX — 0003HaueHE MOJIEJIH B COOTBETCTBUH ¢ Tabmuueii 4.

2.2.4 Tlpu BBOJIE M3/IENHS B SKCIUTYaTaIlMIO JTOHKHO OBITH MPOBEPEHO:

- MPAaBWIBHOCTh MOJKIIOUEHHUS pacxoJoMepa M B3aUMOJCHCTBYIOIIETO0 00OpYyIOBaHUS B
COOTBETCTBUU C BHIOPAHHOM CXEMOW COETMHEHUS U MOJKII0UCHHUS;

- COOTBETCTBHUE HUCIOJIb3YEMbIX COCTaBHBIX YacTel pacxojoMepa U Kabenel cBs3U JaHHOMY
KaHAJIy U3MEPEHUS; MOPSAAOK ONMPEEICHHUS ITOTO COOTBETCTBUS YKAa3aH B HMHCTPYKIIMHU 1T0 MOHTAXKY;

- COOTBETCTBUE HAMpPSOHKEHHUS TMHTAHUS  pacxogoMepa TpeOyeMbIM TEXHHUYECKHM
XapaKTePUCTUKAM;

- MPABUIILHOCTH 33/IaHHBIX PEKUMOB pa0OTHI BBIXOJIOB pacXoioMepa.

Kpome Toro, HeoOxomumMo yOeauThcsi B COOTBETCTBUM  3HAUYEHUH  MapamMeTpoB
(GYHKIIMOHUPOBaHUSI, BBEJICHHBIX B MPUOOp, 3HAUEHUSM, YKa3aHHBIM B MACHOpTax pacxoJomepa U
NEPBUYHBIX TpeoOpazoBarTenei 1100 B MPOTOKOIaX MOHTAKHBIX U ITyCKOHAJIAJOYHBIX padoT.

[Tocne mpoBeneHUs MyCKOHAIAJOYHBIX PpaOOT JUIsl 3alUThl OT HECAHKLIIMOHUPOBAHHOTO JOCTYTIa
B IIpOIIeCCe IKCILTyaTallud MOXeT ObITh oruioMOupoBaH kopmyc BII.
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Moan. u pata

NHB. N2 gy6n.

OO0mue ykazaHus MO JKCIUTyaTaly, MOJTOTOBKE PACXOIOMEPOB K HCIOJIb30BAHUIO U TOPSIIKY
UCTIOJIb30BaHUsI MIPUBOJISATCS B DKCIUTYaTAIIMOHHOW OKYMEHTAllMM HAa COOTBETCTBYIOIIUE 0a30BbIE
KOMIUTCKTAITHIH.

ObecnieueHne B3pbIBO3ALIUIIIEHHOCTH P MOHTAXKe

a) Ilpm MoHTaxke pacxogoMepoB B3pbIBO3amuieHHOTo wucnonHeHus (Ex) nHeoOxomumo
PYKOBOJACTBOBAThCA HAcTOAmMUM PD, sKcrutyatanmoHHOM  gokymeHtarued (DJ]) 6a3oBbIX
KOMIUIEKTAI[MH B COOTBETCTBUM C IPUMEHSIEMON KOMIUIEKTAIIMEN pacxoaoMepa, riiaBor 94.4 119911,
riaBoit 7.3 IIYD u qpyrumMu JOKyMEHTaMu, IEHCTBYIOIIMMHY B JAHHOW OTPAC/IA TPOMBIIIJIEHHOCTH.

6) K mpoBeznenutio paboT o MOHTaXy (IEMOHTa)Ky) pacX0JOMEPOB JIOIYCKAIOTCs PEACTaBUTENIN
OpraHM3aIii, MMEIOMIUX JHMICH3WI0 Ha TMPaBO MPOBEACHUS MOHTaXa B3PBHIBO3ANIUIIEHHOTO
AIIEKTPOOOOPYIOBAHUS, & TAKIKE pa3pelICHHE MPEANPUATHSI-H3TOTOBUTEIIS.

B) MOHTaX CHCTEM CHUTHAIIM3allUM U aBTOMATUKH BO B3PBIBOOIACHBIX 30HAX CJIEyeT MPOBOIUTH
B CTPOTOM COOTBETCTBHUU C YTBEPKIEHHBIM NpoekToM. Eciu B3pbIBoOmacHas 30Ha SBISETCS
MOMEIIEHUEM WJIM €T0 YacThlO, B KOTOPOH MPOUCXOAMUT TOT WJIM MHOM TEXHOJIOTHYECKUH MpOIecc,
JKeNaTenbHO, YTOOBl TPOEKT OBbUT BBIMOJHEH CIEHUATU3UPOBAHHON OTpacieBOl MPOEKTHOU
opraHu3aIyei, IMeroniel He0OXOMMBINA ONBIT B MPOSKTUPOBAHUN TaKKX OOBEKTOB.

r) Ilepenq MoHTa)kOM Bce 00OpYIOBaHHE, YCTAHABIMBAEMOE BO B3PBIBOONIACHOW 30HE, JTOJKHO
OBITh TIIATEHHO OCMOTPEHO Ha TpeIMeT HalW4yhs MApPKUPOBKH TIO0  B3PHIBO3AIIMUTE,
MpeIyIPexAAOMNX HAITUCEH, MIIOMO, 3a3eMJISIONINX KOHTAKTOB U OTCYTCTBUE BUAUMBIX JE(EKTOB.

n) Ilpoknanky kabeneil U MPOBOAOB, a TaK)Ke 3a3€MJICHHE W 3aHYJEHHUE CJIETYeT MPOBOIUTH B
COOTBETCTBUU C TpeOOBaHUsIMU TIpoekTa, u [TYD.

e) Tumbl mpoBOJOB M Kabenel, a Takke Croco0 MX MPOKIAIKH, BRIOUPAIOTCS UCXOIS U3 Kilacca
B3PBIBOONACHOM 30HBI:

- Bo B3pbIBOoOMacHBIX 30HaX JOOOT0 Kjacca JOMYyCKaeTcsi MPUMEHEHUE MPOBOJOB C
pesunoBoii u [1BX n3omnsauueit; kabeneit ¢ pesunoBoid, [IBX u OymakHOW H301s111KeH, B pe3UHOBOIH,
[MBX u MeTaimu4eckoi 0007109Kax, UMEIOIIX 0(hOpMIICHHBIN CePTH(PUKAT MOKAPHOM 0€30MACHOCTH.

- Bo B3pbIBOOMAcHBIX 30HAX JOOOTO Kiacca HE JOMYCKAaeTCss MPUMEHEHHE MPOBOAOB U
Ka0eJell ¢ TOTUATHIICHOBOW U30JISIIIUEH U 000JIOUKOH.

2.2.5 CnocoObl MpOKJIaIKK Kabenen

Crnioco0sI pokIaaKy Kabenel ykazansl B Tabnuie 1

Tabmuua 2.1. CriocoOb! MPOKIIAKU IPOBOAOB U Kabelneil BO B3pHIBOOIACHBIX 30HAX

B3am. uHB. N2

Moan. u gata

Kiacc B3priBoonacHomn
Tun kabens M npoBoaa Crioco0 mpokIaaKu
30HBI

BponupoBanusie kabenu OTKpBITO MO CTEHAM U CTPOUTEIBHBIM B 3onax mr060ro Kiacca

KOHCTPYKIIUSIM Ha CKOOax 1 KabeIbHBIX

KOHCTPYKLUAX; B KOpoOax, TOTKax, Ha

Tpocax, KabeIbHBIX ICTAaKaaaX; B KaHallaX.

CkpbITO B 3emMJie, B TpaHILesx, B OJ0Kax
HeGponupoBanubie kabenun OTKpPBITO U CKPBITO B CTATBHBIX B 3onax mro60ro kiacca
B pe3uHoBoi, [IBX u BOJIOT'a30MPOBOIHBIX TPyOax
METaJIINYEeCKON 000JI0UKaxX

HB. N2 noan.

INuer

PYHC.170.00.000 P3

Viam[Tuct| Ne gokym. | Mogan. |data 23




Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2 noan.

a) BBoawl kabeneil B TEXHUYECKHE CpEICTBA JOJKHBI OBITh CIENaHbl C TIOMOIIBIO
CHEIMAIM3UPOBAHHBIX BBOJHBIX YCTPOWCTB, a MecTa BBOJOB YIUIOTHEHBL. (COOTBETCTBYIOIIHE
TpeOOBaHUS O YMJIOTHEHHIO TPYO, Kalenel, MPOBOJOB MPEABSABISIIOTCS MPH Mepexoje KaOenbHOM
Tpacchl U3 B3PHIBOOMACHOMN 30HBI B 30HY C IPYTUM KJIACCOM OMACHOCTHU HJIM B 30HY B3pbIBOOE30IAaCHYIO

06) Ilpu MoHTake MOJDKHO OBITH OOECIIEUCHO HAACKHOE COCIMHEHHE KIEMM 3a3¢MIICHHS
(3aHyJICHHS) C MAarUCTPAJIbIO 3aIIUTHOTO 3a3eMJICHUS (3aHyJICHUS).

2.2.6 YcranoBka Bropuunbix mpeoOpasoBareneit

a) Bropuunsie nmpeoOpaszoBareny, He MPEIHA3HAYCHHBIC U1 YCTAHOBKH B YCIOBHSX HATUYUS
B3pI>IBOOHaCHOI>'I CpCabl, YCTAaHABJIMUBAIOTCA BHC B3PLIBOOIMACHBIX 30H HOMeIJ_IeHI/II\/JI U HApPYKHBIX
YCTAaHOBOK B YCIIOBUSIX HEOOXOAMMOMW 3aIUTHI OT BIIATH, MBUIH, TPSA3U, BUOpAIMA, MEXaHMYECKHX
MOBPEXICHHI, HECAHKITMOHUPOBAHHOTO JIOCTYTIA U UPE3MEPHBIX KOJICOaHUH TEMITEPATYPHI.

6) Ilpu BeIOOpE MecTa ycTaHoBKHM BII HE0OX0AMMO yUUTHIBAThH CAEAYIOIICE:

- Mecta yctaHoBku BII momxHbl oOecrieunBaTh yn0OHBIE YCIOBUS Al OOCTY)XKHUBaHUA U
JEMOHTAaXa;
- ycuoBus pabotsl BIT momkHBI OBITE HE XyKe YKa3aHHBIX B myHKTe 1.1.2 HacTosmero PJ;

- B MecTax yctaHOBKH BII mOJKHBI OBITH MPUHSATHI MEPBI, UCKIIFOYAIOIINE MTOSBICHUE JIMOO
MMOCTOSTHHOE JIEHCTBHE PA3IMYHOTO poja MOMEX OT padOThI CHIIOBOTO AJIEKTPOOOOPYAOBAHHUSI.
B) [lopsmok oTkmtoueHus u noakaroueHus BII.

Otkmrouenue BII BbInosHAETCS B ce1yIOLIEH 10CIIEI0BATEIbHOCTH:

- OTKIIIOYUTH DJIEKTPOIUTAHUE OT PACXOAOMEPA;

- OTKJIIOYHUTH MIPOBOJHHUKH OT 33KUMOB BO B3pBIBOOE30MIACHOI 30HE;
- OTKJIIOYUTH IIPOBOJHHUKH OT 32)KUMOB BO B3PBIBOOIIACHOM 30HE;

- OTKJIIOYHUTH 3a3eMJISIONINN (3aHYISIOIINN) TPOBOTHHUK.
[Moxxmrouenne bBU npousBoauTcst B 00paTHOM MOPSIIKE.
r) Ilpu noakmroueHuu:

Kabenu nomxHbI OBITh HAAEKHO 3aKPETUICHBI M 3aIUIIEHBI OT MEXaHUYECKUX MOBPEKICHUM.
- OronéHHble MPOBOJHUKY 3AIMINAIOTCS U30JUPYIOIIEN JIEHTOM.

Bcerna nepBbIM MOHTHpYeTCH 3a3eMJIeHHE (3aHYJIEHHE), 4 OTKJIKYAeTCSl OHO B MOCJIeTHIOI0
oyepenb.
2.2.6 YcranoBka [lepBuunbIX mpeoOpa3oBaTeeit

[Tpu monTaxe (nemonTaxe) [1911 Ha 06bekTe HEOOXOIMMO 3AIIMIIATEH OT yAAPOB UX pabouyio,
TOPIEBYIO U3TYYAIOIIYO 30HY.

2.3 Ob0ecneyeHHe B3PbIBO3ANUINEHHOCTH MPH IKCITyATAIUT

2.3.1 Ilpu skcmmyartanuu pacxogoMepoB Ex HeoOXoauMo pyKOBOACTBOBAThCA HAcTOSIUM PO,
[I93I1 «OneKTpoycTaHOBKM BO B3pPBIBOOIIACHBIX 30HaX»; IiaBoil 7.3, meictByrommx [1YD, T'OCT
30852.16.
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Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2 noan.

K »skcmmyatanum  pacxoqoMepoB  JIOJKHBI  JIOMYCKAThCA JIMIA, WM3YYMBIIME HACTOSIIEE
PYKOBOJCTBO IO 3KCIUTyaTalluy U NPOLIEAIINE COOTBETCTBYIOUIUN HHCTPYKTAX.

B mnponecce skcrutyatanuu HeoOXOJUMO BHHUMATEIbHO CIEAUTh 33 COCTOSHUEM CpECTB,
o0ecrneynBaroINX B3pbIBO3ANUIIEHHOCTD. [Ipy 7TOM He0Ox01MMO 0OpalaTh BHUMaHUE HA OTCYTCTBUE
NOBPEXJICHUN, HAJIWYHME IUIOMO, KOHTPOBOK, HAAEKHOCTh COCIMHEHHUS OHIIEKTPUUYECKUX LEMei,
3alUTHBIX 3a3€MJICHUI, MADKHUPOBOK B3PHIBO3AIIUTHI.

B mpomecce akcruryaranmmm - pacxogomMepa  HEOOXOAMMO COONMIOAaTh OCOOBIC  yCIIOBHS,
onpezaensieMble 3HaKoM «X» B MapkupoBke B3pbiBo3amuThl [1311 n KK:

1) TemmepaTypHBI Kjacc pacxoaoMmepa ompeneisercs TemiepaTypoil koprmyca [IOI1
(3aBucsIel oT TemmepaTyphl KOHTPOJMPYEMOMl cpelbl) B COOTBETCTBUU C XapaKTEPUCTHKaMH,
MpUBEAEHBI- MU B pazaene 1.1.2.3;

2) B mpolecce dKCIUTyaTallii HeoOXOIUMO 3allUIIaTh OT yJIapOB TOPLEBYIO H3IYYarollylo
3ony [1OI1.

2.1.3.5 Jlns u3aenuii ¢ BUIOM B3PBIBO3AIIUTHI «T€PMETH3AIMS KOMIIAYHIOM» OCOOBIE YCIIOBUS
MIPUMEHEHHUSI, OTIpeieiieMble 3HAKOM «X» B MAPKUPOBKE B3PHIBO3ALIUTHI:

1) anis UCKIIOYEHUS TMOSIBICHHUS Ha MOBEPXHOCTH CMOTPOBOrO CTEKJA 3JIEKTPOCTATHUUECKHUX
3aps0B, BO B3PHIBOOIIACHOM 30HE HEOOX0IMMO H30eraTh KOHBEKIITMOHHBIX TOTOKOB;

2) mpoTtupka (YMCTKa) CMOTPOBOTO CTEKJIA IOy CKAETCS TOJBKO BJIAKHOW TKaHBIO, CMOYEHHOM
B JUCTUJIIMPOBAaHHON BOJIE;

3) pasMelleHHe BO B3PHIBOONACHON 30HE BO3MOXHO TOJBKO C 3aKpPBITOM KOMMYTAallMOHHOM

KPBILIKOM.

2.3.2 Ha3HadeHHBIE [TOKA3aTeIu CPOKa CIy>KOBI U (MJIHM) HAa3HAYCHHBIN pecypc.

Haznauennsliii cpok cimy»0b1 — 12 net; HazHaueHHBIH cpoK XpaHeHHS — 5 JIeT.

2.3.3 IlepeyeHb KPUTUYECKHX OTKA30B, BO3MOXHBIX OIMMOOK TMepcoHana (MOoJIh30BaTels),
MPUBOJISAIINX K aBAPUIHBIM pEXUMaM OO0OPYIOBaHWs, U JACUCTBUN, MPEJOTBPAIIAIIINX yKa3aHHbIC
OLIMOKHU.

BHUMAHME! [1Ipu skcrutyaTaiiuu HeOOXOAMMO YUYHUTHIBATh, YTO HEBBIMIOJHEHNE TPEOOBAHUI
JAaHHOW MHCTPYKIIMH B YaCTHU XpPaHEHHS, MOHTa)Ka, BEHIOOPA KOMITIOHEHTOB, MOAKITIOYCHUS, HACTPOUKHI
U DKCIUTyaTaluy MOT'YT CTaTh IIPUYMHON aBapUINHOMN CUTYaLUH.

[TepedyeHb KPUTHIECKUX OTKA30B IPHOOpPaA, CIIOCOOHBIX CTaTh MPUYUHON aBapUIHOW CUTYaIlu:

- HespimonaeHune nmpuGopoM cBOMX (PYHKITUN TTO HA3HAYCHUIO,

- OTCYTCTBI/IG HJIN HCKOPPEKTHAA pCaKuA MO3UIIMOHEPA Ha BXOAHBIC KOMAaH/IHBIC CUTHAJIBI;
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NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2 noan.

- OrcyrcrBue nnaukanuu Ha XKK-nucrniee (mpu HaJlM4uK) B IPOLIECCE IKCILTyaTalllu;

- YTeuku BO3[yXa B CTALIHOHAPHOM PEXHME;

- IloBpexneHue win OTCYTCTBHE KpEMeKeil KPBIIKHU (KPBILIEK) KOPITyca;

- IoBpexneHust KOPIyCHBIX AeTanei mpudopa

[Ipu oOHapyeHMH NAaHHBIX OTKA30B HEOOXOAWMO MPUOCTAHOBUTH IKCIUTyaTaIlUIO, IPOBECTU
ayoqur mnpuOopa Ha TNpeAMET BO3MOXHOCTH M (WIM)  1eNecoOOpa3sHOCTH  BBINIOJHEHHUS

BOCCTAaHOBUTCIIBHOI'O pEMOHTA.

2.3.4 TlepeyeHb BO3MOXKHBIX OIIMOOK TEPCOHANA, CIIOCOOHBIX MPUBECTH K aBaApUMHBIM
pexumMaM 000pyTI0BaHHUS:

- HeBsimonHeHue TpeOOBaHMI HACTOSAIIETO PYKOBOJICTBA IO AKCIUTYaTAIlUH U MPOYUX
HOPMATUBHBIX JOKYMEHTOB, PETJIAMEHTUPYIOIIUX IKCILUTyaTAIHIO TaHHOTO 000Dy I0BAHHS;

- OTkioHeHus, HapyIIEeHUs YCIOBUMA XpaHEHUS U TPAHCIIOPTUPOBKU;

- Okcrryaranus npubopa He 1o Ha3HAYEHUIO;

- Dkcmmyaranus npu0opa B 30HaX, He COOTBETCTBYIOIUX MaPKUPOBKH MO3HIIMOHEPA;

- Hapymenus npu MOHTaxe, MOAKIIOYCHUN, HACTPOUKH U IKCIUTyaTaIllu Mpruodopa;

- PemoHT u3znenusi ¢ NpuMEHEHNEM 3aMacHbIX YacTeil U MaTepHaoB, HE PEKOMEHIOBAaHHBIX
MIPOU3BOIUTENIEM U BBIIIOJIHEHHUE PEMOHTHBIX pabOT MepCcOHAIOM, HE aTTECTOBAHHBIM Il BHITIOJTHEHUS
JTAHHBIX PadoT.

- MogepHuzanus 1 BHECEHHE U3MEHEHH B KOHCTPYKLIHIO TprOopa.

CoXpaHHOCTh  XapaKTEPUCTUK MPUOOpa, O0OECIEeYUBAIONIUX €r0  B3PHIBOOE30MACHOCTh
JOCTUTAETCA 3a CUeT coOIoieHns TpeboBaHui JaHHOTO PO B yacTu: MOHTaka, HACTPOEK, BHITMTOTHEHUS
TpeOOBaHUN MpenynpeUTEeNLHBIX HAIIMNCEH, KOHTPOJS 32 TEXHHYECKHM COCTOSHHEM Ipudopa B

nmponecce sKCIryaranuu, TpCGOBaHI/II\/'I K IICpCOHAITy, a TAKXKC pCMOHTA U 3aMCHbI KOMITIJICKTYOIIIUX.

2.3.5 IlapameTtpsl NpeAeabHbIX COCTOSHUI

[Tpu skcmmyaranuu npudopa, a Takke MpH MPOBEISHUH ayAuTa MOCIe BBISIBIEHHBIX OTKA30B,
HE00X0IUMO KOHTPOJIUPOBATH CIAEAYIOLIUE MPU3HAKH MPEACTbHBIX COCTOSTHUI:

- Hesbimonnenue npubopom cBoux (PyHKUIMN [0 HA3HAYEHHUIO MOCJE MPOBEICHUS
AUArHOCTUKU N TCXHUYCCKOT' O 06CJIy)KI/IBaHI/IH, B TOM YHCIJIC I10CJIC BBIABJICHHBIX OTKAa30B,

- Crnenpl BIard BHyTpU NprOOpa U Ha KOMIIOHEHTaX 3JEKTPOHUKH KaK CIICACTBUE

HapyLIeHUs! YCIOBUN XpaHEeHHUs Mpudopa U HapyIIeHHe TePMETHYHOCTH MPU IKCIUTyaTallHlH;
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NHB. N2 gy6n.
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HB. N2 noan.

- Jledbopmanus, MOBPEKICHHS, pa3pylICHUE DIIEMEHTOB, OTBEYAMOIIHUX 33 OOECIeYCHHE
B3PbIBO3aIINUTLL HpH6opa: HapanurHbl, CKOJIbI, 3aJUPbI, CJICAblI KOPPO3WU,; CJICAbl BJIard Ha NCYATHBIX
IIaTax ¥ KOMIIOHEHTaX AJIEKTPOHUKH);

- [oBpexnenus, nepopmarus 1 HapyIIeHHE TEOMETPHH KOPITyCHBIX JIeTaJIeH;

- IIpoune HEeyCTpaHUMBIE TOBPEKICHHUS;

- JloctwkeHue MpuOOPOM YKa3aHHOTO CPOKa CITYKOBbI

[Ipu oOHapyXeHMH OJHOTO W3 MEPEYUCICHHBIX MPU3HAKOB, HEOOXOIMMO TPEKpPaTUTh
AKCIUTyaTaluIo MO3UIOHEpA.

BoccraHOBUTENBHBIH PEMOHT B JIAHHOM CJIydyae HE I1eJIeCO00pa3eH ¢ YKOHOMHYECKOW TOYKH
3peHusi U He JOMYCTUM C TOYKHM 3peHHs obOecrieyeHHsi 0e30macHOCTH M B3pbIBO3amMTHL. [Ipubdop

MOMJIC)KUT YTUIIU3AlUU.

2.3.6 Yxkazanus npu oOHapy>KCHUH HEHCTIPABHOCTEH
VYkazaHus MO YCTPaHEHHIO HEUCIIPABHOCTEH MpHUBENEHBI B PYKOBOJCTBE IO HKCILTyaTalluu

KOHKPETHOW MOJIENIA PacXxoaoMepa.

2.3.7 JIoyKOMIUIEKTOBAHUE IOTIOJIHUTEIbHBIMU 3JIEMEHTAMHU

[Ipubop mOMKEH KOMILJICKTOBAThCSI KaOEmbHBIMH BBOAaMH W (WJIM) 3aridymikaMH BO
B3pBIBO3ANIMIIEHHOM HCIIOJIHEHUH, KOTOPble MMEIOT JEHCTBYIOUINE CEpTH(PHUKATHI COOTBETCTBUS U
COOTBETCTBYIOIIIME YPOBEHb B3pPBHIBO3AIUTHI, CTETIEHb 3alIUTHl 000JOYKH OT BHEIIHUX BO3/CHCTBHI
(IP), nmama3oH TeMIiepaTyp OKPYKAIOMICH Cpeapl MpU DKCIUTyaTalldd HE HIDKE IapaMeTpoB

MIO3ULMOHEPOB.

2.3.8 TpeboBaHus Kk 00€CIIEUCHUIO COXPAHCHUS TEXHHYECKIX XapaKTEPUCTUK 000pYyI0BaHHUS,
00yCIaBIUBAIOIINX €TO B3PHIBOOE30MACHOCTD

CoXpaHHOCTh  XapaKTEePUCTUK U3JEIHs, OOECIEUMBAIOIINX €r0  B3PBIBOOE30MACHOCTh
JIoCTHTaeTcs 3a Ccu€T coOyoaeHUs TpeOoBaHW ngaHHOTO PO B WacTu: ymakoBKH, XpaHEHUS,
TPaHCIOPTUPOBKH, MOHTa)ka, HACTPOEK, OKCIUTyaTallud, a TakXKe BBIMOJIHEHHUsS TpeOOBaHUMN
MpeIyNpeIUTeIbHBIX HAAMUCEH, KOHTPOJNS 32 TEXHUYECKHMM COCTOSHUEM IMpubopa B TMpoIEcce

SKCIUTyaTaluy, TpPeOOBaHU K MEPCOHAY, PEMOHTA U 3aMEHbI KOMITJICKTYIOIIHX.

2.3.9 TpeboBaHus K NEpCOHATY
K MoHTaxy, 3KcITyaTauu 1 00CITy>KUBAaHHIO U3/IETTUS MOTYT OBITh JOIYIIEHBI JIMIIA, UMEIOIIHE
HEOOXOIUMBIN YpOBEHb KBaTU(UKALUU JJIs1 pabOThI ¢ JaHHBIM THIIOM 00OpPYAOBaHHS U MPOLIESAIINE

MHCTPYKTaX O MPOBEJCHUH paOdOT B MOTEHIIHAIBHO B3PHIBOOMIACHBIX 30HAX.
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Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2 noan.

BHUMAHME! PaGotbl, cBA3aHHBIE C PEMOHTOM M 3aMEHOM 3amacHbIX dYacTeil, MOryT
BBIIIOJIHATBCSA TOJBKO C pa3pelIeHUsl IPOU3BOAMUTEINS U BBIIOIHATHCA IEPCOHAIOM, IPOLICIIIUM

00yYeHHE M aTTECTAIMIO TPOU3BOIUTEIS.

2.4 MoHTax Ha o0BbeKTe.

Buaumanue! Ultyuepsr npudopa 3aKpbIBalOTCs MJIACTUKOBBIMU 3ariylIKaMu, 3alIUIIAIOIIIMU
OT TOMaJaHusl TOCTOPOHHUX MAaTEepHaJoB B KOpPIyC. OTHU 3ariylIKM CHUMAIOTCA TOJBKO
HETOCPEJCTBEHHO MePe]] MOHTAKOM U3ZeIusl.

2.4.1 MoHTaX pacxomoMepa ¥ HACTpOWKa Ha OOBEKTE JOJDKHBI  TPOU3BOJAUTHCS
CHeIHaIM3UpOBAaHHON OpraHMU3alel, UMEIolIel pa3pelieHre IpenpUsITUa-u3rOTOBUTENS U IPAaBO HA
BBINOJIHEHHUE JJAHHBIX PabOT, TM00 MPEACTABUTENSAMHU MPEANPUSATH-U3TOTOBUTEIIS.

[Ipu mMonTaxke mpubopa Ha 00BEKTE HEOOXOAUMO COONIIOIATh TPEOOBAHUS UEpTEkKa CPEACTB
B3pbIBO3aUTHI. Ha uepTesxe cioBoM «B3pbIB» 0003HaUeHbI BCE B3PHIBOHETIPOHUIIAEMbIE COSAMHEHMUS
C YKa3aHHEM MapaMeTPOB B3PHIBO3AIIUTHI

B3priBoHEnpOHMIIaEMOCTh BBOJA Kabens o0ecrieunBaeTcs MyTeM YIUIOTHEHHUS €0 31aCTUYHBIM
PE3UHOBBIM YIIOTHEHHEM. Pa3Mepsl yIIoTHEHHS U MaTepHall yKa3aHbl Ha YE€PTEKe B3PHIBO3AIINTHL.

[lepen MOHTa)XOM TPOBEPUTH MPHOOP, YTOOBI HA TMOBEPXHOCTSIX, O0003HAYEHHBIX CIIOBOM
«B3pBIB», OTCYTCTBOBAIM PAKOBUHBI, 3a00UHBI, TPELIUHBI 1 MEXaHUYECKHE TOBPEKICHHUS.

MecTo ycTaHOBKH JOJKHO OOECIIeUrBaTh yI0OHbIE YCIOBUS A1 00CTY>KUBAHUS U IEMOHTaXa.
Oxpy:xaromasi cpeia He JODKHA COIEpKaTh MPHUMECEH, BBI3BIBAIOIIUX KOPPO3UIO AeTaneld mpudopa.
[TapameTpsl BUOpaluu HE OJDKHBI NMPEBBINIATH 3HAYCHUH, YKAa3aHHBIX B MACIOpTe KOHKPETHOTO
U3JIEJHs], B 3aBUCUMOCTH OT MOJIEJIH.

IIpu moHnTaxke mpubopa Ha OOBEKTE WITYIEp YCTaHOBHTH B Pe3bOOBON BTYJKE OOBEKTA,
HaBEpHYTh HAKUIHYIO TalKy M 3aTSHYyThb €€ Tae4YHbIM KIIOUYOM. ['€pMETHYHOCTb COCTUHEHHUS
o0ecreynBaeTcs 3a CYET MPOKIIAIKH.

[Tocne ycTaHOBKM HPOBEPUTh MECTO COEIMHEHHS HAa T€PMETUYHOCTh MPU MAKCHUMAaJIbHOM

paboueM JaBJICHUH.

2.4.2 DnexTpuvecKre MOKIIYCHHS pruoopa.
BHUMAHMUE! ITYCKO-HAJIAJOYHBIE PABOTBI MNPOU3BOAUTDH nPu
OTKJIIOYEHHOM IIUTAHUN

K BHemHe#l nuHUM NpuOOp TNPUCOECTUHSETCS C MOMOUIbIO INTyIepa C CalbHUKOBBIM
yIioTHeHueM. Jljis 3TOro mnpu MOMOIIM KIIoYa CHATh KaOenbHBIM BBOJA, BHYTPU KOTOPOTO
pacnosoxeHbl KjaeMMbl. OCyIIECTBUTHh MOJKIIOYEHHE B COOTBETCTBUU C TaOJMIEH HACTOSIIETO
JIOKyMEHTA.
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Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. n pata

Tabnuna 2.2 — OnucaHue CUTHAIOB KOMMYTAIIMOHHOTO KJIEMMHOTO OJIOKa

Ne xonTakTa [lenp, KOHTAKT YpoBeHb
1 DJIEKTPOIIMTAHUE +24 B
2 OBILI
3 BbIXO/] 1, anamorosslii 4 —20MA
4,5 WMy nbcHBIN BBIXOJ penie(HOPMAJIbHO Pa30MKHYTHIE) 24B
6 RS 485+ (A)
7 RS 485 - (B)
8 RS 485 (skpan)

[Tpu MoHTaXe cieayeT 0OpaTUTh BHUMAaHKE Ha TO, YTO HAPY KHBIM JrUaMeTp KaOess T0JKeH
ObITh Ha 112 MM MeHBIIIE AUaMeTpa MPOXOJHOT'O OTBEPCTHUS B YIUIOTHSIOMIEM mTYyIepe. CalbHUKOBOE
YIUIOTHEHHE 3aTAHYTh Taiikoil, 00eCieYB repMEeTHYHOCTh BBOJIA Kabens B Kopiryc. JlommKHO
IPUMEHSATHCS KOJIBLIO YIUIOTHUTENBHOE, BXOJdIIee B KOMILIEKT repMoBBoa. Kabenb He 1omkeH
BBIICPTUBATHCS U IOBOPAYNBATHCA B y3JI€ YIUIOTHEHHUS.

VYmorHenue kabesns JOIKHO OBbITh BBIITOJHEHO CaMbIM THIATEIbHBIM 00pa3oM, Tak Kak OT 3TOTO
3aBHCHT B3PBIBOHEIIPOHULIAEMOCTb BBOJHOT'O YCTPOMCTBA.

Tyuep mociie MOHTa)xa CTOMOPUTH TPYHTOBKOW B COOTBETCTBHU C TPEOOBAHUAMHU YepTeka
B3PbIBO3ALLUTHI.

ITocne 3TOro KOpIyc 3aKpbITh KPBIIIKON € IIPOKJIAJKON U 3aTIHYTh KIIFOYOM.

[TnomOupoBaTh KOHTPOBOYHOI MPOBOJIOKOM, MPEAOXPAHSIOIIEH OT CAMOOTBUHYHMBAHUS, Yepe3
OTBEPCTHE B KpbILIKE. [[pOBOJIOKY yCTaHOBUTH BHATHT.

K 3azemisironieMy BUHTY NpuOOpa MOACOEIUHUTH MPOBOJ 3a3€MJICHUS 00BEKTa.
ConpoTuBicHNE TMHUH 3a3€MIICHUS, U3MEPEHHOE OMMETPOM, HE JOJDKHO IpeBbimath 4 OMm.

2.4.3 TIpoBepka pabOTOCIIOCOOHOCTH

[Tpubop BbIpabaThIBAET TOKOBBIN CUTHAJ, IPOMOPLHUOHAIBHBIN pacXoay KHUIKOCTH B TpyOe.
[Tpubop mocrapnsgercs ¢ HACTPOWKAMH BBIXOJHOTO CUTHAJIA, COTJIACHO TPeOOBaHUIO 3aKa3unKa
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2.5 MHcnoas3oBanue pacxogomepa. (Iloaroropka K BbINOJHEHUI) U3MEPEHUI)

Hcnons3oBanue u3nenus N0 Ha3HAYCHUIO, T. €. BBINOJHEHUE Ollepaluid U3MEPEHHH U yuéra
MIPOM3BOJIUTCS B ABTOMAaTHYECKOM PEKUME W BMEIIATENbCTB HE TpeOyroT. OCHOBHAs 3a/1a4a Ha 3TOM
JTalle COCTOUT B MPABUIBHOCTU OCYIIECTBIEHHUS 3amycka. s mnepeBoja M3JENUS B PEXUM
BBITIOJTHEHUS] U3MEPEHUH U Y4ETa HEOOXOIMMO BBITIOJIHUTH CJIEAYIOIINE OTEPAIHH.

2.5.1 [IlpoBeputh NpaBUWIBHOCTH MOHTA)Ka JIEKTPUUYECKUX LIETIEH B COOTBETCTBUHU C
BIIEKTPUYECKON CXEMOM MOJKITIOUYEHHS.

2.5.2 BxIo4HTh MUTaHUE U YOSIUTHCS, YTO BKIIOUMIIACH TOJICBETKA HHAMKATOpPA U HA
WHJUKATOPE MOSBUJIACH TECTOBASI HA/IMKCH.

2.5.3 Ilepen HauanoM U3MEpPEHUN peKOMEHAYETCsl POU3BeCTH Iporpes B TeueHue ot 20 1o 30
MUHYT.

2.5.4 Pacxomomep He TpeOyeT criennaibHON HacTpoiiku. [lociie ero mporpeBa MOXHO CMOTPETh
3HAYCHHUA U3MCPACMBIX BCIIMYHUH W MMApaMCTPOB COIJIACHO MCHIO, HpI/IBe,Z[éHHOMy B PyKOBOI[CTBe 10
SKCILTyaTaluu.

3 NHPOI'PAMMHOE OBECIIEYEHHUE.

B »TOM pasnmene comep)KHTCS OIMCAHWE MPOTPAMMBI M CBEICHHS, HEOOXOIUMBIC I €&
AKCILTyaTaIuu:

- MPUBOMATCS OONIME CBeACHMs (HA3HAYCHHE, OCHOBHBIC (DYHKIIMH, BXOJHBIC U BBIXOJHBIC
JTAaHHBIC U T.11.);

3.1 OO0ue cBeaeHus

[TporpammHuoe obecrnieuenne pacxoaomepa (nanee — [10) cocTout U3 AByX 4acTei:
- Bcerpoennoe 10, ycTaHOBIIEHHOE B 2JIGKTPOHHOM OJIOKE, U OCYIIECTBIISIFOIIEE

©

cEs[ HENOCPEACTBEHHOE YIIPaBJIEHNE IPOLECCOM U3MEPEHHS Ha 00BEKTE;

= - Buemnee [10, npenna3zHadeHHOE ISl CBSI3M MEPCOHAIBHOTO KOMITbIOTEpA C

9

5 pacxoJIOMEPOM U €ro HaCTPOMKHU Ha 3aBOJIe-U3TOTOBUTEIIE.

= [lepenaya maHHBIX MEXAY BHEIIHMM M BHYTpeHHHM uacTsamu [1O ocymiecTBisercs 1o

JBYXIPOBOJHOHN (PU3HUECKON JIMHUH.

5 N BcTpoenHoe u BHemHee 10 no3BoIIAI0T 0JI630BATEN0 IPOCMATPUBATh

>

= uACHTU(UKAIIMOHHBIE JaHHBIE, UTO SIBJISIETCA OJHUM U3 crioco6oB 3amuTel [10 cpenctBa uamepenus

= (cm. Tabmuy 3.1).

I

= WNnentudukannonHpie aHHbIe (IPU3HAKH) 3HaueHus

= KATData+ Download

o KF 4.15.-0000

Q Wnentudukanmonnoe HanmenoBanue [10 Software

= (BcTpoennoe I10)

= (Buemnee [10)

O

a Howmep Bepcun (npenrudukaimonnsiii Homep) [10 He nmxe 4.00 He ke 4.00
CBemeHusi O BCTPOSCHHOM TIPOrPaMMHOM OOECIEYEHMH OJJIGKTPOHHOTO OJloKa - €ero

© HaMMEHOBaHME M 0003HaYeHHe Bepcuil ykazansl B [lacmopre KO. XXX.IIC.

T Onucanve MEHIO, U Ha3HAUYE€HUE KJABUII KJIaBUATYphl AJIEKTPOHHOTO OJOKa pacxojomepa

=

= npuBeneHsl B Tabmuie 0.1.

o0

2 Jlnst  oOcimykuBaHUS  yIbTPa3BYKOBBIX pacxogomepoB KATDJIOY HeobOxomuMo Takke

03HAKOMHTHCS C BHEITHUM IporpaMMHbIM oOecniedeHueM «KATData+.

3
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Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2 noan.

3.2 OyHKIMOHAJbHOE HA3HAYEHHE NTPOTPAMMBI

IIporpamma "KATData+" Bxonut B coctaB 110 ynbrpa3BykoBbix pacxonomepoB KATDJIOY,
apinsieTcs BHEMHUM [1O, ciy>kuT 1u1s ynpaBieHus: KoHpUrypamueid u nporeccom coopa JaHHBIX OT
yIBTPa3BYKOBBIX pacxomoMepoB mo RS-232, RS-485 wim mo USB uepe3 koHBEpTOp, a Takxke
IIPEICTABICHMSI PE3YJIbTATOB U3MEPEHMSI Ha SKpaHE MOHUTOpPA IIEPCOHAIBLHOIO KOMIIBIOTEpA.

3.3 Onucanue JOru4ecKOi CTPYKTYpPbI

O6mr1as cxema pabOTHI IPOTPAMMBI

NurtepakruBHas nporpamma «KATdata+» paboTtaer mox ympapiieHHEeM omnepaTopa, KOTOPBIHA ¢
MOMOIIBIO TOPSYMX KIIABUIL U PA3IUYHBIX MOJCKA30K caM BHIOUPAET HY>KHBIE MY JIEHCTBUSI.

OTka3 oT BBIOPaHHOTO BUIa pabOTHI BCErla OCYIIECTBISETCS HakaTueM KiaBumm Esc.

B mporpaMme peann3oBaHO KOHCOIBHOE OKHO, B KOTOPOM pa3MeniaeTcs Tabiuia ¢ U3MepeHHON
uHpOopMaImen.

Jl1is ynpaBieHus CTAaHAAPTHBIMEU (DYHKIMSIME B IPOTPAMME UCTIONB3YIOTCS KIIABUIIIH:

- F1 - momomis. BeiBox Ha skpan (aitia momomw;

- ESC - BrIxog.

Bces undopmanus xpanures B daitnax xypHanoB (log-daiinax) KOTOpbIN UCIOIB3YETCS:

- JUTS. HACTPOWKH TIPOTPaMMBI HA KOHKPETHBIE YCIIOBUS IPUMCHEHUS;

- JJI TIOJTHOT'O OIMMCaHUA U3MECPSACMbBIX TaPaAMCTPOB,

- JUIi HACTPOMKHM BPEMEHHBIX 3aJCpKEK M JPYTUX BCIIOMOIATEIbHBIX 3HAYCHUU B
mporpaMmme.

3.4 BxoaHble 1aHHbIE

3.4.1 Onucanue ¢anaoBoi cpeanl PyHKITMOHUPOBAHUS MPOTPAMMBI

[Ipu ycranoBke, mporpamma co3maér B aupektopun Program Files OC Windows pabouyro
ctpyktypy katanoroB (KATdata)). m pasmemaer B manke KATdata ucromHseMbIii ¥ CIIpaBOYHBINA
(aiinel ¢ pacmmpennem .exe u .hlp coorBeTcTBEeHHO.

B nanbueitmem pekoMmenmyeTcs (HO HE 00s3aTeIbHO) MCIOJIb30BaTh CO3JaHHYIO (hailioByIO
CTPYKTYpY JJsl pa3mereHus log-¢aiinos.

3.4.2 Naunuanu3anus

IIpu 3amycke nporpamma 3alMCbIBaeT (CUMTHIBAET) MapaMeTpbl MHUIManu3anuu YP wu3
COOTBETCTBYIOIIETO log-(haiina, onpenensionire nopsaoK padoThI:

1) Homep o6Obekta. OOBEKTOM MOKET OBITh BCTPOSHHAs W3MEpUTENbHAs IUIaTa,
M3MEpUTENbHBIN KOHTPOJUIEP, MOAKIIOUEHHBIN 10 KaHally cBsi3u U T.1. Homep oObekTa yHUKaIeH U
ompenenseT Habop U3MepsIEMbIX TapaMeTPOB WJIM MPOTOKOJI oOMeHa. Bee cTpoku daiina ¢ oaHUM U
TEM K€ HOMEPOM OTHOCSTCA K OAHOMY 00OBEKTY, U BCsI oJTydaemasi uHopmaiusi cooupaercs B OAHOM

Oydepe.
2) Ilepuon - uHTEpBAI, Yepe3 KOTOPHINA IPOUCXOAMT IIepeada JaHHBIX;
3) [Toprt - cocTosiuit U3 IBYX YaCTEM:
- TOPTHI AJIs MOJKITIOUEHUS ¢ TpoTokosiom oomMeHa MODBUS-RTU, onucaHHbIM HUKE;
- KoMMyHHKaimoHHbIH nopt 1 - Coml;
4) [TpoTokon — onpeaenseT nmapaMmeTpsl BHIOPAHHOTO TOPTa:

- CKOpOCTbH Nepeaadyn JaHHbBIX;
- JUTMHA TIOCBUIKH);

- KOJIMYECTBO CTONOBBIX OUT;
- KOHTpOJIb OMTa YETHOCTH.
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Moan. u gata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2

4 MNOPAILOK PABOTHI.
4.1 Onucanue OCHOBHOIO MEHIO pacxojaomMepa

Onucanue MEHIO, M Ha3HAUYEHHE KIJIABHUII pacxopomepa npuseaeHsl B Tabmuue 0.1. Topsimox
paboThI U HACTPOMKHU JIEKTPOHHOT'O 0JI0Ka pacxo0Mepa JOKHBI BBINOIHATHCS B COOTBETCTBUU C
JOKyMEeHTOM «Y nbTpa3BykoBoi Pacxonomep KATflowy». MucTpykius mo moHTaxy» KO.XXX.01
UM, roe XXX — 0003HaueHKE MOJIENH B COOTBETCTBHH ¢ Taomuiei Ommoka! McTOYHNK CCHIIIKH
He Hal/ieH..

[Ipu BKIFOYEHWH DJIEKTPOHHOTO OJI0Ka HEOOXOAMMO YOEAWTCS B TOM, YTO HOMEp BEpPCHUU
BcTpoeHHOro [1O cooTBeTCTBYET HOMEPY, YKa3aHHOMY B IAcIOPTE Ha pacxogomep PucyHok 5.

e S N

T

o
e,

Pucynok 5 — IIpoBepka HoMepa Bepcuu BcTpoeHHOro 110

4.2 3anyck nporpammbl KATData+.

4.2.1 Ilpu 3amycke nporpaMMbl Ha KOPOTKOE BpeMs MOSIBUTCA 3acTaBka PucyHok 6:

KATdata+
download software

Pucynox 6 — 3acraBka nporpammsl KATData+
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4.2.2 3areM MOSIBUTCSI OCHOBHOE OKHO MporpamMmbl PucyHok 7:

AT et Bk
S Doalde Fpwwier Joore B

iy 3% A BON

o R X feate ldetfer Tmio  Osirm v Owrel Unts  Bom el Ovtsteliorwle  Wedi
Sts et Lo x

Pargmeter Record 0 Measyorents gk

Pucynok 7 — OCHOBHOE OKHO

4.2.3 BxirouuTe pacxoJoMep WM BHIMAWTE U3 OTOOpakeHHs u3MepeHus. Jloxaurech, MOKA

MOSBUTCS TJIaBHOE MEHI0 PucyHOK 8. !

Mopn. n pata

B3am. uHB. N2 | /HB. N2 ay6n.

Mopn. n pata

MuB. N2 noan.

4.2 .4 Tlpucoemuuute pacxogomep k [IK mpu momoru uaTepdeiicnoro kadens RS232.

MAIN MENU
Quick start Sustem
Installation Diagnostics
Qutput Datalogger
Input Serial Comm

Pucynok 8 — I'maBHOE MEHIO

Bribepure B mento «Flowmeter / Download»

Coxpanute naHHbIe B (paiiine, IpUCBOUB €My MOJIXOAAIIEe UMS, HAIPUMED:
«Brirpyska Kardmoy 01.kat»

IIporpamma KATData+ ycraHaBIMBaET CBsI3b C pacxogoMepoM PucyHok 9

Source: 1 8¢ l

Destination: | 7 frahniM \

Attempting to send command...

Cancel

PucyHnok 9 — YcraHoBiIeHHE CBSI3H C paCX0JJOMEPOM

Y Mpumeuanue: 6uo Inasnozo menio moscem ommuuamocs om npuedEHHO20 HA PUCYHKE, 6 3A6UCUMOCIILL
om Mooenu INeKMpPOHHO20 OI0KA pacxodomepa.

PYHC.170.00.000 P3
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Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2 noan.

JIo)KIMTECh TOKA 3arpy309HOE OKHO 3aKPOETCS.

BrIrpy3ka qaHHBIX 3aBEpILICHA

Teneps BBITpYKEHHBIE IaHHBIE MOXKHO OLIEHUTh, HCHOJB3Yys BKiIagku Parameter Record
(mapametpuyeckas 3amnuck), Table (tadbmuna) u Graph (rpadguk) Pucynox 10
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Pucynok 10 — Bxnaaka [Tapamerpuueckas 3anuch

4.3 ®daiiioBOE MEHIO

New

Co3maer HOBBIM (haily1 a1 TMPUHATHS JAHHBIX U3 Apyrux ¢anaoB. [Ipu moMomm MBIIKH
nepeTalmTe HHTepecymui Bac Habop M3MEpeHHBIX NaHHBIX U3 JApyroro ¢aina B CO3MaHHBIN

daiin.

ITO aBTOMAaTHUYECKH 3alpPOCUT BBECTH MM HOBOTO (haiiyia, KaK TOJbKO BbI pemmuTe 3aKphiTh

¢aiin 6e3 nmenu. 3arem Brl MoxeTe BBecTH UM (aiina.

Open

OTKpbIBaeT CyLIECTBYIONIMNA OWHAPHBIN (aiin

cranaaptaeie CVS daiinst (*.cvs).

Save

CoxpaHsieT CO3/1aHHbI HEMMEHOBAHHBIN (DAIAIT.

Save As

(*kat) wnmm pazmeneHHBIC 3aMATHIMU

Coxpansier BbIOpaHHBIM (aitnm kak OwuHapHbiii (*.kat) wiam pas3neneHHbIe 3anATBIMU
cranaaptabie CVS daiinst (*.cvs).

Export

DKCcopTUPYET BRIOpaHHBIN (Daiii, Kak CTaHIaPTHBIN TEKCTOBBIN Qailn (*.txt).

Print Graph

[TedaTaet BEIOpaHHBINA rpaduK HA IPUHTEPE IO YMOTYAHUIO.

M3m|ITuct
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Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2 noan.

Print Preview

BrIBoMT Ha 3KpaH MpeIBaPUTENbHBII MPOCMOTP Tpaduka, BRIOPAaHHOTO JIJIS TIeYaTH.
Print Setup

BrIBOAMT HA 3KpaH CTAaHAAPTHOE YCTAHOBOYHOE MEHIO MPUHTEPA.

Properties

3akiagka: Summary

JlaeT nHGOpMAIIHIO IO 3alTUCAHHOMY (haiTy.

3axknanka: Flowmeter

Nnentudukanus pacxomomepa, ¢ KOTOPOro ObUT MoTyyeH (haii JTaHHBIX.

Close

3akpbIBaeT BHIOpaHHBIN (aiii TaHHBIX.

Quit

BsIxon U3 nporpaMmsl.

4.4 Mento Habopa TaHHBIX

Parameter Record

OToOpaxkaeT mapaMeTpUUIECKYIO 3alicCh BRIOpAaHHOTO HAOOpa TaHHBIX B OTJICTILHOM OKHE.
Table

OTKpbIBaeT HOBOE OKHO U 0TOOpakaeT M3MEPEHHBIE JaHHbIE U3 HAOOpa JaHHBIX B TAOJIMYHOM

dopmare.

Graph

OTKpbIBaeT HOBOE OKHO W OTOOpakaeT H3MEpEHHbIC JaHHbIe W3 HabOpa [aHHBIX B

rpadgudeckom dopmare.

Haxxatue npaBoii KHOITKW MBIIIIH:
Fit to Window

BnuceiBaeT rpaguk B JOCTYITHOE OKHO

Zoom In
YBenunuuBaet rpaduk

Zoom Out
YMmenbiaet rpapux

Print Graph

OTKpBIBaeT OKHO MevyaTu rpaduka
Print Preview

OTKpBIBa€T OKHO MPEIBAPUTEIBHOIO MPOCMOTpa rpaduka
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4.5 Meni Pacxonomepa
4.5.1 Download

WMuununpyer ckauMBaHHE NaHHBIX U3 pacxopomepa. CHadana HE0OXOIUMO BHIOpaTh UM
daiina mubo B OuHapHOM CcxxkaTtoM ¢opmare (*.kat) uam B pa3gereHHbIX 3alSTHIMH CTaHAAPTHBIX
CVS oaiinax (*.cvs). 3aTem gaHHbIe OyIyT CKau€HbI U3 perucrparopa pacxonomepa Pucynok 11.

Downloa

Source:

Destination:

Attempting to send command...

Pucynok 11 — Bknaaka 3arpy3ku

4.5.2 Terminal

3amyckaeT COOTBETCTBYIOIIYIO TEPMHHAIBHYIO MPOTrpaMMy JUls MEpefadd JaHHBIX on-line,
CKauMBaHMUS BPYYHYIO COACPKUMOTO PETHCTPATOpa W/WIHN 11 pabOTHI ¢ HHTEp(ErcoM KOMaHIHOM
CTPOKH pacxojiomepa.

4.6 Menro Onuuit

Show Toolbar

MeHI0 HHCTPYMEHTOB MOXKHO Pa3pelInuTh WIH 3aIIPETUTD.
Show Open File List

Paspermaercs wim 3anpeniaercs CIUCOK OTKPHITHIX (DaiiioB.
Show Preview

Pa3pemaercs wnm 3ampeniaercsi mpeaBapuTeIbHbIN TPocMOTp BKiIanok "Parameter Record",
"Table" u "Graph".

Default Layout

Bce okHa Bo3BpaIiaoTcs K IepBOHAYATLHOMY BHUTY.

Preferences

OTKpBIBa€T NPOrpaMMHBIE ITPEANIOYTUTEIBHBIE 3AKIAKH.
Bakmanka: General

- OnpesensieT TEpMUHAIBHYIO IPOrPAaMMHYI0 KOMaH/IHYIO CTPOKY.

- Pa3pemaer nosiBiieHre 3aCTaBKU MpH 3aIyCKe
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Mopn. n pata

B3am. uHB. N2 | /HB. N2 ay6n.

Mopn. n pata

MuB. N2 noan.

akmnanka: Serial

- YcraHaBnuBaeT napamMerpsl nociieoBaTenbHou cBsi3u. [lapamerper no ymonuanuto: Coml,
9600, 8 6uT, 1 cTONOBBIf OUT, YETHBIH, 0€3 KBUTUPOBAHHUS.

3aknaaka: Export

- YcTaHaBiIMBaeT MapaMeTpbl IKCHOpTa TeKcToBoro (aiima. Ilapamerpsl MO yMOJYaHHUIO:
pasfenuTens moiel — TadyIsaus, IeCITUYHAs TOYKa, GOopMaT JaThl pacxojoMepa, aH-TITHHCKHIMA
SI3BIK.

4.7 Menio ITomomnu

Help Contents

Br13piBaet daiin momory.

About KATdata+

[Toka3piBaeT KpaTKyto MH(OPMAIMIO O MPOrpaMMe, BBIACISACT JOMOJIHEHUS U MOKa3bIBAET

HOMEp BEPCHUU MTPOTPAMMBI.

About KATdata+

“KATRONIC

KATdata+ is a program to download the datalogger content and to
interrogate the KATflow range of ultrasonic flowmeters.

The program is available for Windows, Linux and optionally Mac
operating systems.

Copyright 2008 Katronic Technologies Ltd
hitp:/iwww katronic. co uk/

Silk icons by Mark James:
http:Awwew famfamfam com/lab/icons/silks

e (=)

Pucynok 12 — Madopmarust o mporpamMmme
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4.8 Jlor-gaiianl

RN R ® e @B
Log Files X
(= Log files
KATflowDownload_01.kat
Test_081024.csv

Pucynok 23 — OkHo log-daiinos

B oGnacTu 5or ¢aitnoB oToOpaxarTcs OTKPHITHIC (DaiiIbl TaHHBIX

File | New

Co3naer HOBBIN (aiin manHbIX. MHTepecyronye HaOOpPbl U3MEPEHHBIX JAaHHBIX MOXKHO
MepeTaluTh B HOBBIM cO3MaHHBIN (Gaiin. [lpu 3akpeiTum (Qaina Moab30BaTENI0 BBIIACTCS
HallOMHMHAHWE BBECTH UM (Qailna.

Briienus aiin Kypcopom, HAXKMUTE MPaBYIO KHOMKY MBIIIKH ->

Save
CoxpaHsieT HOBBIM CO3/TaHHBIN WJIM U3MEHEHHBIN (haii
Save as
Coxpanser ¢aiin xak OuHapHBIA cxaTblif ¢aitn *.kat mnm paszgeneHHbIN 3amaTeiMu *.csv

TEKCTOBBIN (haitn

Export

DKCIOPTHPYET BRIOPAHHBIN (Daiii Kak CTaHAAPTHBINA TEKCTOBBIN (haiii
Properties

3asBisieT cBoicTBa (haiina
Close

3akphIBaeT BHIOpAaHHBIN (aiin
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Moan. u gata
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4.9 Cnncoxk HaOopa JaHHbIX

DataSel «  Idertfier  TagNo.  Date Time Channel Urits Rows  Intervdl  Outside Diameter  Medum
1 IDENTY TAG1 1930 10:59:58 CHANNELY  mdh 73 13 €0.600002 mm  'Water
2 IDENTL TAGL 1111930 11:01:45  CHANMNELL  m3fh 24 s £0,600002 mm  Water
3 IOENT1 TAGI LIL1930 11:06:00  CHANMNELL  m3fh 1s? s 60500002 tem  Water
4 IOENTL TAG1 1990 11:07:34  CHAMMEL L Iimin 79 s 5 Water
5 IOENTY TAGI 11101990 11:09:06  CHAMMELL  Umin s €0.600002 mm  ‘Water
6 OENT1 TAG1 11990 11:12:14  CHAMMELL  Umin 127 s 60, 600002 mm  Water
7 I0ENTY TAGH 1111930 11:15:05  CHAMMNELL bW 40 s 60600002 mm  Water
8 I0ENT1 TAG1 1930 11:17:05  CHAMMNELL bW 128 s 60600002 mm  Water
9 IOENTY TAGH 1111990 11:20:40  CHAMMNELL kW 42 s 60600002 min  Water
9 IDENTL TAGI L1990 11:20:40  CHAMMELZ  bgh 42 s 100000000 mm  Watee
10 ICENT] TAGI 1990 11:20:32  CHANNEL L bW 1S s 60600002 mm  Waber
10 IcENT) TAG! HALA990 11:21:22  CHANMEL 2 Igh 185 s 100,000000 mm  Water

B sT0i1 06nacT 0ToOpakaroTcs Bce HaOOphI JaHHBIX (aiiia TaHHBIX.
HaGopb! TaHHBIX MOYXXHO OTCOPTHPOBATH TIO:

Data set number (Homep Habopa naHHBIX)

Identifier (Mnentudukatop)

Tag. No. (Homep o6bekTa)

Date and time (/lara u Bpems1)

Channel (Kanai)

Units (Exunuis: uamepenus)

Rows of measurements (Psap1 u3amepenmii)

Logging interval (Bpemst BBLIOOpKH)

0. Outside diameter (Baemrauit nuameTp)

10. Medium (Cpena)

B BO3pacTalolieM H YOBIBAIOIIEM IMOpsaKe. TpeyroabHUK CUMBOJIM3UPYET KpPUTEPUH

XN kW=

COPTHPOBKH U HamnpasieHue. [Ipocto HaBeuTe Kypcop MBIIIKY Ha 3aroJI0OBOK CTOJIONA /171 BbIOOpa
HauMEHOBAHMS COPTUPOBKH U HaIlpaBJICHHE, HA)KaB HAUMEHOBAHKE 3aro-J0BKa.

Brinenus aiin kypcopom, HAKMUTE MPABYIO KHOIIKY MBIIIN
Open (unu 08axcobl HA*CA8 8bIOPAHHBLU HADOP OAHHBIX MBIUUKOLL)

OTKpbIBacT B OTICIBHOM OKHE IIapaMETPHUYECKYI0 3amuch HaOopa TaHHBIX, TaOIHILy
HU3MEPEeHHH 1 rpaduk

Delete

VY nansier BeIOpaHHBIN HAOOP MaHHBIX U3 (haiiyia JaHHBIX.
Properties
OOBsBIsIeT CBOWCTBA HAOOPA JAaHHBIX

WuTepecyemble BbIOpaHHBbIE HA0OPH! JaHHBIX. MOKHO MEpeTaliuTh U OPOCUTh B JAPyrUe JIOT
(aiisipl IpU TOMOIIU MBIIIKH.
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Mopn. n pata

B3am. uHB. N2 | /HB. N2 ay6n.

Mopn. n pata

MuB. N2 noan.

ITapamerpsl 3anucu

£S test2.kat Data Set 8 CHANNEL 1 - KATdata+

Parameter Record < Measurements Graph

Name

SENSOR

PIPE MATERIAL
OUTSIDE DIAMETER
WALL THICKNESS
PIPE C-SPEED
PIPE CIRC
ROUGHNESS
FLUID

KINEMATIC VISC
DENSITY

MEDIUM C-SPEED
TEMPERATURE
LINER MATERIAL
LINER THICKNESS
LINER C-SPEED
PASSES

LO FLOW CUTOFF

T 1 AL /ST ACeE

Value

K1-0003

Carbon steel
60.600002 mm
3.200000 mm
3230.000000 mfs
190.380524 mm
0.100000 mm
‘Water

1.010000 mm2/fs
998.739990 kg/m3
1481.817139 m/s
20.000000 °C
None

0.000000 mm
0.000000 m{s
4.000000
0.025000 mfs

A O e e

Pucynok 3 — I[lapameTpsl 3anucu JaHHBIX

31ech IMOKa3aHbl YCTAHOBKM MapaMeTPUYECKOM 3amucu BbIOpAaHHOTO Habopa AAHHBIX IS

JIOKYMEHTHUPOBAHUS.

Mam|Iuct| N2 gokym.
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4.10 IIpeacraBjieHne JAHHBIX

JlanHbIe M3MEPEHUH BBIBOASATCS B BUJIC TAOJIHIIBI

0 test2.kat Data Set 8 CHANNEL 1 - KATdata+

DataSet Layout He
Parameter Record Measurements X Graph
Time CH1:PV[kW] CH1:TOT[kJ] CH1:din[mA]
1 11:17:05 0.000000 0.000000 0.000000
2 111:17:06 0.000000 0.000000 4.100000
3 11:17:07 0.000000 0.000000 4.100000
4 11:17:08 0.000000 0.000000 4,100000
5 111:17:09 0.000000 0.000000 4,100000
6 |11:17:10 0.000000 0.000000 4.100000
7 11:17:11 0.000000 0.000000 4.100000
B 11:17:12 0.000000 0.000000 4.100000
9 11:17:13 0.000000 0.000000 4.100000
10 11:17:14 0.000000 0.000000 4,100000
11 11:17:15 0.000000 0.000000 4.100000
12 11:17:16 0.000000 0.000000 4,100000
13 11:17:17 10.630000 10.600000 4,100000
14 11:17:18 21.372000  32.000000 4,100000
15 11:17:19 30.657000  62.700000 4,100000
16 11:17:20 38.329000  101.000000 4.100000
17 |11:17:21 45.412000  146.400000 4.700000
18 |11:17:22 $1.712000  198.100000 5.900000
19 11:17:23 54.823000  252.900000 7.100000
© 20 11:17:24 59.135000  312.100000 8.300000
S 21 |11:17:25 61.109000  373.200000 9,400000
= 22 11:17:26 64.828000  433.000000 10.600000
=1 23 11:17:27 68.441000  506.400000  11.400000
2 24 11:17:28 67.401000  573.800000 12.100000
.25 |11:17:29 68.127000  642.000000 12.600000
26 111:17:30 68.874000  710.800000 13.100000
5 27 111:17:31 70.438000  781.300000 13.600000
= 28 1173 71.143000  852.400000 13.800000
= 29 11:17:33 72.769000  925.200000 14.000000
o 30 11:17:34 76.129000 1001.300000 14.100000
= 31 11473 78.828000 1080.200000  14.300000
o 32 |11:17:36 79.976000  1160.100000 14.400000
i 33 111:17:37 92.585000 1252.700000 14.800000
z 34 11:17:38 104.500000  1357.200000 15.100000
s 35 111:17:39 112.578000  1469.800000 15.400000
S 36 11:17:40 120.601000 1590.400000  16.100000
m L J Wlt.t'?.,li AMA LAY 1T DOV 4 WYY
Pucynok 4 — TabnudHOE TIpEeACTaBICHHUE TaHHBIX
(40}
5
=
5
=
=
2
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Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2 noan.

['padpux HaGopa maHHBIX

Jletanu Habopa NaHHBIX MOXXHO OTOOPa3UTh B OTAEIHHOM OKHE IBOWHBIM Ha)XXaTUeM WU
OTKPBITUEM BBIOpAaHHOTO Habopa JaHHBIX W3 CIUCKAa Habopa MaHHBIX. Pe3ynbTaThl H3MepeHHi
BbIOpaHHOTO HAOOPa AAHHBIX (B ATOM MpUMepe HaOOp JaHHBIX §) MOKa3aHbl B BUJE rpaduka.

HabGop maHHBIX comepkuT Oosee, 4eM OAHY KOJOHKY HM3MEpeHHi (B Hamem npumepe — 3
kojoHku/rpaduka). Iloap3oBaTesb CaMOCTOSATEILHO MOKET BBHIOMpPATh WM HMCKIIOYATh KOJIOHKH
W3MEPEHUH 110 CBOEMY YCMOTPEHHUIO.

Kpome Toro, Bce cpaBHUMBbIC HaOOpPHI M3MEPEHHBIX JAHHBIX MOXKHO BKIJIFOUHTH B Tpaduk. ITO
CIeNaHO JIJI TOTO, YTOOBI MMETh BO3MOXKHOCTH CPAaBHHTH 3HAYCHHS, B3AThIC B pa3HOE BpeMs, HO
JaloIue HEeHHYI0 MH(QOPMAILUIO s MOJb30BaTeis (HampuMep, CpaBHUBAS pPE3yJIbTaThl UCIBITAHUN
Hacoca).

CpaBHMMOCTh Ha0oOpa JaHHBIX OOECIIEYMBAETCS, €CIH HIDKEIPUBEACHHOE YypaBHEHHE U
IapaMeTpbl PaBHBI:

CpaBaumocth = Unentudukarop m OO0bexT n Egununel msmepenus u Bpems BBIOOpKH U
Buemnuii nnametp u Cpena.

:l.\ a1 Dot Sl B CHANMIL | WAT 'aga

Pucynox 5 — I'paduaeckoe npeacraBieHue JaHHBIX
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Moan. n pata

B3am. uHB. N2 | /HB. Ne ay6n.

Moan. n pata

MHB. Ne

5 TEXHUYECKOE OBCJIIY’KUBAHHUE

5.1 Heo0xoauMocTL BMENIATEILCTBA

[Ipoueccel M3MepeHuit Bcex BETUYMH M UX Y4ET C NMOMOMIbIO pacxojoMepa MpOU3BOIATCS B
aBTOMAaTUYECKOM PEXHMME M BMELIATeNbCTB HEe TpeOyroT. [103ToMy cO CTOpPOHBI MOJIb30BaTENsl HET
HEOOXOUMOCTH B CIIO)KHOM CIelMaIbHOM oOciykuBaHuu. [Ipu BKIIOYEHMH pacxolomepa B
M3MEPUTENIbHBIE CUCTEMBI BBICOKOT'O YPOBHS AUArHOCTHUKA COCTOSIHUS ITPOBOJIUTCS aBTOMATUYECKH.

5.2 Tlepmoau4YHOCTH OCMOTPA

BBen€HHbINM B DKCILTyaTalMIO PacXxoJoMep PEKOMEHIYETCs IOABEPrarh MEPUOAUYECKOMY
OCMOTpY C LIEJIbI0 KOHTPOJISL:

- paboTOCTIOCOOHOCTH PAcX0IOMepa;

- COOJIIO/ICHHS YCIIOBUI AKCIUTyaTallMH PacXxoaoMepa;

- HaJIM4Us HANPsDKEHUS MIUTAHUSA B 3aJaHHBIX IIpEeeax;

- OTCYTCTBHSI BHEIIHUX MTOBPEKICHUM COCTaBHBIX YaCTEH PACXOIOMEDPA;

- HaJEKHOCTH JIEKTPUYECKUX U MEXAHUYECKUX COCIUHCHUMN.

[TeproAMYHOCTH OCMOTpA 3aBUCHUT OT YCJIOBUI SKCILTyaTallld, HO HE JOJDKHA OBITh PEXKE OJTHOTO
pasa B JIBE€ HEJIETH.

Pekomenayercss mepuonuyeckd (C MEPUOJOM B 3aBUCHMOCTH OT YCJIOBHUU OJKCIUTyaTallMH)
MIPOU3BOJUTh OCMOTP M OYMCTKY OT BO3MOXHBIX OTJIOKEHHH, OCAJKOB, HAKUIIM BHYTPECHHEU
noepxHoctul IDI1.

Hecobmronenune ycnoBuit SKCIITyaTali pacxoioMepa, ykazanHbeix B 1.1.2.2 1 MOXKeT IpuBeCTH
K OTKa3y Npudopa Ui MPEBbIILIEHUIO JOIIYCTUMOIO YPOBHS MOTPEIIHOCTA U3MEPEHUH.

BHemHne mnoBpexaeHUs TakKe MOTYT NPHUBECTH K IPEBBIIIEHUIO JOMYCTUMOIO YPOBHS
MOTPEIIHOCTH u3MepeHuil. [Ipu mosBlIeHnN BHEIIHUX MOBPEXICHUN M3AeNus Wi KaOess MUTaHus,
CBSI3M HEOOXOAMMO OOpAaTUTHCS B CEPBUCHBIM LIEHTP WIM PETHOHAJIBHOE NMPEACTaBUTEILCTBO IS
ONPEACIICHUSI BO3MOXXHOCTHU €TI0 JAIbHENIIEH dKCIUTyaTalluH.

Hanuumne nanpspkeHHuss NMUTaHUS pacxoJoMepa OINPENENsieTcsl MO HAJUYMI0 WHIAUKALNH, a
paboTocrnocoOHOCTh MPUOOPA — MO COACPKAHUIO MHAUKAIIMK HA TUCIUIee pacxoaomepa. BosmMoxHbIe
HEUCTIPABHOCTH, HWHIUIUPYEMbIE pPAcXOJOMEpPOM, YyKa3aHbl PYKOBOACTBE IO O3KCIUTyaTallUH
pacxozomepa.

Hanuune HemTaTHhIX CUTyalluid OTpakaeTcsl TaKKe B PETHCTPE COCTOAHMS pacxonomepa. [lon
HEIITaTHON CHUTyalueil MOHUMaeTcsi CoObITHE, NMPU KOTOPOM OOHApYKHBAeTCS HECOOTBETCTBHE
M3MEPSIEMBIX NAapaMETPOB METPOJIOTMYECKUM BO3MOYKHOCTSIM PAacXoAOMepa WIM NpPH KOTOPOM
M3MEPEHHS CTAHOBSITCS HEBO3MOKHBIMU BCIIEACTBUE HAPYILICHUS YCIOBUI U3MEPEHUS.
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Moan. u pata

NHB. N2 gy6n.
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Moan. u gata

HB. N2 noan.

Pacxomomep o Buay UCTIONHEHUS U ¢ YYETOM YCIOBUH 3KCILTyaTallud OTHOCUTCS K U3ACIIHM,
PEMOHT KOTOPBIX NPOM3BOMUTCS Ha CHEIHATBHBIX MNPEANPHUATUAX JUO0 Ha NPEANPHITHHU-
U3rOTOBUTEJIE.

OtnpaBka mpubopa sl MPOBEACHUS IMOBEPKH JIHOO PEMOHTA JOJDKHA MPOM3BOAUTHCS C
nacrmoproM mnpubopa. B conmpoBOIUTENbHBIX JOKYMEHTaX HEOOXOIUMO YKa3blBaTh IOYTOBBIC
PEKBU3UTHI, TeTIe(OH U (hakc OTIPaBUTEIN, a TAKXKE CIIOCOO U ajipec 00paTHON JTOCTABKH.

6 VYIIAKOBKA,XPAHEHUE U TPAHCIIOPTUPOBAHHME

6.1 Pacxonomep ymakoBbIBaeTCs B MHAMBUAYaldbHYI Tapy Kareropuu KVY-2 mo I'OCT 23170
(AMK 13 TOPPUPOBAHHOTO KAPTOHA JIMOO ACPEBSHHBIH SIIHK).

6.2 XpaHeHuEe pacxoaomepa JOJKHO OCYHIECTBISITHCA B YNAKOBKE H3TOTOBHUTENS B CYXOM
MOMEIICHNM B COOTBETCTBMM ¢  TpeboBammsimu rpymmsl 1 mo  TOCT  15150.
VYcioBus XpaHeHUs:

-OTCYTCTBYET MPSIMOE BO3/ICHCTBUE BIaru;

-TeMIiepaTypa He BBIXOAMT 3a Mpezeiisl oT MuHyc 55 o 70 °C;

- BJIQXXHOCTb He MpeBbIimaet 98 % npu tremneparype 10 35 °C;

- B IOMEILEHHUH U1l XpPAaHEHUS HE JOJDKHO OBITh TOKOIIPOBOISIICH MBIIH, TAPOB KUCIIOT, LIEJI0UeH,
a TaK)Xe ra3oB, BbI3IBAIOINX KOPPO3HIO U pa3pyLIAOIINX U30JISILIHIO.

Pacxonomep He TpeOyeT crennaabHOr0 TEXHUYECKOTO O0CITy KMUBaHUSI IPU XPAHEHUH.

Pacxonomep He TpeOyeT crennaabHOro TEXHUYECKOT0 00CITy)KUBaHUSI IPH XPAHEHUH.

6.3 Pacxomomepsl MOTYT TPaHCHIOPTHPOBATHCS aBTOMOOUIBHBIM, PEYHBIM, JKEIE3HOI0POKHBIM
Y aBUALIMOHHBIM TPAHCTIOPTOM (KpOME HETEPMETH3UPOBAHHBIX OTCEKOB) IPU COOIIOICHUU CIIE Ty OIIHX
YCJIOBUI:

- TPAaHCIOPTUPOBKA OCYIIECTBIIAETCS B 3aBOJICKOM Tape;

-OTCYTCTBYET MPSIMOE BO3/ICHCTBUE BIaru;

-TEMIIepaTypa HE BBIXOAUT 3a Ipeaesbl oT Munyc 55 no 70 °C;

- BJIQXXHOCTb He npeBbimaet 95 % npu remneparype 1o 35 °C;

-Bu6panus B guanasone ot 10 10 500 ' ¢ ammanTynoii 10 0,35 MM nH yckoperueM 10 49 m/c%;

-yIaphl cO 3HAYEHHEM TTHKOBOTr0 yCKOpeHus 10 98 m/c?;

- YJIO)KEHHBIC B TPAHCIIOPTE U3/EIUS 3aKPETUICHBI BO H30EKaHUE TTaICHUS U COYIapCHHIA.

6 MapkupoBKa U INIOMOMPOBaHUE

6.1.1 Mapxkuposka Ha nuneBoit nanemu [1311 u BIT cogepkut 0603HaueHNEe U HAUMEHOBAHHE
pacxogomMepa, TOBapHbIM 3HAK M3TOTOBUTENS, 3HAK YTBEPXKICHMSI THIIA CPEACTBA HU3MEPEHMUS.
3aBOJCKOI HOMEp yKa3aH Ha IIWJIbJUKE, 3aKpEIUIEHHOM Ha Kopiyce BII.

6.1.2 3aBojackue HOMEpa IPYTUX COCTABHBIX YACTEH YKa3bIBAIOTCS JIMOO HA MIMIIBIUKE, JTHOO
HAHOCSTCS KPacKOM HEMOCPEICTBEHHO Ha KOPITYC.

6.1.3 Ha xopryc B3pbhIBO3AIIMIIEHHOTO HCIOJHEHUS PacxoJoMepa HAHOCUTCA MapKHPOBKa
B3PBIBO3AIIMUTHI B COOTBETCTBUU C TpeOoBaHusamu myHkTa 7 ctatbu 4 TP TC 012/2011.

- HAuMMEHOBAHHE M3TOTOBUTENS WIM €r0 3apErHCTPUPOBAHHBIN TOBAPHBIN 3HAK;

- o0o3HaveHHe THUIIA 0OOPYT0BAHHUS;

- 3aBOJCKOU HOMED;

- MapKUPOBKY B3PbIBO3AILUTHI;

- HAaMMEHOBAHUE WM 3HaK OpraHa 1o cepTuuKaIu 1 HoMep cepTuuKara COOTBETCTBUS;
- OpeaynpeauTeNbHble HAIUCHU:
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Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2 noan.

1) «ITapameTpsl HCKpOOE30TACHBIX IIETIEH — CM. PyKOBOICTBO 1O 3KCIUTyaTaIlm»,;
2) «OTKPBIBATD, OTKJIKOUHMB OT CETW».

[Tpumepbl MapKUPOBOYHBIX TAOIMYEK MPECTABICHBI HA PUCYHKE 5.

000 IIK «<PYHA»
[ TIepBUYHBINA TTpeobOpazoBaTeh KOEx
X 1Ex mb IIB T6 Gb X / IP68
Ta=-50 ... +150 °C

[H[ 3aB.Ne [ Jfara | |

OC 00O lLientp «IIpodhIxc»
RU C-RU.AXKS58.B.02595/22

00O IIK «<PYHA»
[ BTOPHYHEIH nipeoOpazoBarens K170-BII-Exd-Exi
X 1Ex db e [ia Ga] TIB T6 Gb / IP66
Ta=-60 ... +60 °C

3aB. Ne | | Mata | |
[ [ OC 00O Lentp «ITpohpIxc»
RU C-RU.AXS58.B.02595/22

Pucynok 16 — [Ipumepbl MapKUPOBOYHBIX TAOTHMYEK

6.1.4 CneumnajibHble YCJI0BHUS IPUMEHEHUS:

3HaK «X» 3a EX-MapKupoBKOI B3pbIBO3ALIUTHl YKA3bIBAECT HA CIICLMAIBHBIE YCIOBUSA
MIPUMEHEHHUS, 3aKITFOYAIOLINECs B CIEAYIOLIEM:

- KOpITyC M3TOTaBJIMBAETCS U3 aJIOMHUHHUEBOTO CIUIaBa, B CBA3M C 3TUM IPU YCTAaHOBKE BO
B3pPBIBOOMACHON 30HE Kiacca O MOMKHBI OBITH MPUHATHI MEPHI MPEIOCTOPOKHOCTH BO H30ekKaHHE
OIMMACHOCTH (PPUKIIMOHHBIX MCKP, 00pA3YIOMINXCS IPU TPSHUH WIH COYAapEHUH;

- TpuOOpHI JOJKHBI KOMILJIEKTOBAThCS KaOEIbHBIMH BBOJAAMH W (WJIM) 3ariylIKaMd BO
B3pPbIBO3AIIMIIEHHOM UCIIOIHEHNH, KOTOPBhIE UMEIOT JIEHCTBYIOIINE CEPTU(PHUKATHI COOTBETCTBUS U CO-
OTBETCTBYIOIINE YPOBEHb B3PHIBO3AITUTHI, CTETICHD 3aIIUTHI 000JIOYKH OT BHEIIHUX Bo3aeicTBuil (IP),
JUATa30H TEMIIEpaTyp OKPYKAIOIeH Cpelbl P IKCIUTyaTallii HE HMXKE MapaMeTpoB, YKA3aHHBIX B
m 1.1.2.2.

- THm pe3pOBl W pa3Mep KaOENbHOTO BBOJA YKAa3bIBAIOTCS B JKCIUTYaTaIl[MOHHOMN
JOKYMEHTAITUU H3TOTOBUTEIS, IIOCTABIISIEMON TOTPEOUTEITIO.

BHUMAHME! npu peMOHTE NPHUMEHSATH TOJIBKO OPHWTHMHAJBHBIE 3amacHble 4acTu. Bce paboThi,
CBSI3aHHBIE C 3aMEHOM 3aMaCHBIX YaCTeil, MOTYT BBINOIHSITHCS TOJIBKO C pa3pelIeHHs IPOU3BOAUTENS U
TOJIBKO MIEPCOHAJIOM, MPOLIEAIINM 00yUeHUe U aTTecTaluio mpousBoauTensa. HecankiimonupoBaHHoe
M3MEHEHHE KOHCTPYKIMH, MPUMEHEHHE HEOPUTHMHAJIbHBIX 3allaCHBIX YacTed JenaeT oOopyaoBaHHE
HEMPUTOIHBIM JIJIsl SKCIUTyaTallii B B3PbIBOONACHBIX Cpelax U BIEYET 3a COOOW OTMEHY rapaHTUIHBIX
00513aTEeTLCTB.

6.1.5 Jlns 3amMThl OT HECAHKIIMOHUPOBAHHOTO JIOCTYyNa IPU TPAHCHOPTUPOBKE, XPAHEHUH WU
sKcIutyataiuu kopmyc BIT Moxer ObITh 0mioMOupoBaH.

INuer

PYHC.170.00.000 P3

Mam|Tuct| Ne gokym. | Moan. |Oata 45




7. BHelIHM# BU M TeXHHYECKHE XapaKTEePUCTHKH PacX0A0MepoB

Tabmuua 5.1 TexHu4eckne XapakTepuCTUKU

HaunmenoBaHue
XapaKTEePUCTUKHI

3HaueHune

BTOPUYHBIN

npeodpazoBarens (BII) K100

Kd150

K®170 K®200 K®210 K®d230

Hanpsixenue nuranus
MepeMEHHOT0 ToKa, B

ot 100 no 240

Hanpsixkenne nuranus
IIOCTOSHHOI'O TOKa, B

or9 1036 | 0T9 1036 | 0T 9 510 36 WU

Or9 no 12
WIA
AKKYMYJIISITOD

or9 zo0 12 AKKyMyIs

TOp
AKKYMYJISTOD

["abapuTHBIC pa3Mephl, MM:
Bricora 120 237
[Mupuna 160 258
Juna 80 146

258 228 320 290
132 72 240 180
271 47 150 37

CrereHb 3aIUTHI KOpITyca 1P66 1P66

1P66 IP65 IP68 IP65

[ToTpebnsieMass MOIITHOCT,
BT, He Oonee

Jramna3oH TeMrepartypsl
OKpY>Karolero Bo3nyxa, °C:
0e3 TepMouexiia

C TEPMOYEXIIOM

oT muHYC 15 10 moc 60
oT MuHyc 25 no mitoc 60

Macca, kr, He OoJee

5

OTHOCUTENBHAS BIAXXHOCTh
OKpY’KaroIero Bo3ayxa, %o,
He 6osee

95

Moan. u pata

YJAbTPa3ByKOBbIE Mbe30dJeKTpuieckne npeodpasosartesiu (IIIII)

Hcnonuenue:
- TUIIOBOE
- C pacCIIMPEHHBIM TeMIIEPATYyPHBIM AUANAa30HOM
- B3PBIBO3AIIUIIEHHOE

KO K1 K4
KTO KT1 KTO
KEx0 KEx1 KEx4

["abapuTHBIC pa3Mephl, MM:

126,5x51x67,5

60x30x33,5 42x18x21,5

NHB. N2 gy6n.

HomunansHbIN AraMeTp (uaMeTp yCIOBHOTO
MpOX0J1a) TpPyOOIPOBOIa, B 3aBUCHMOCTH OT
WCTIOTHEHHS, MM:

- TUIIOBOE

- C pacCIIMPEHHBIM TeMIIEPATYPHBIM AUAMa30HOM

- B3PBIBO3AIIUIIEHHOE

ot 50 mo 6000 ot 10 1o 250

B3am. uHB. N2

JlnamasoH TeMIepaTypsl U3MepseMoi cpebl (B
3aBUCHUMOCTH OT MCTIOJIHeHHS ), °C:
- THIIOBOE
- ¢ pacIMpEeHHBIM TEMIIEPATyPHBIM JHAITa30HOM
- B3pBIBO3AUIMUIEHHOE

ot munyc 30 no mtoc 80
ot muHyc 50 10 moc 250
ot Munyc 30 go mutroc 130

Moan. u gata

CremneHb 3alllUTHI KOPITyCa B 3aBUCUMOCTU OT
HMCIIOJTHEHMS:
- THIIOBOE
- C pacIIMPEHHBIM TeMIIEPATYPHBIM AUANAa30HOM
- B3pbIBO3AUIMUIEHHOE

1P67
IP67
1P68

Macca, kr, He Oosiee

0,7

Cpennsis HapaboTka Ha otka3 BII u [1911, 4

63000

Cpennutii cpok ciryx0s1 BIT u 1911, ner

12

HB. N2 noan.

Wam|uct Mopn. [daTa

N2 gokym.
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Mopn. n pata

B3am. uHB. N2 | /HB. N2 ay6n.

Mopn. n pata

MuB. N2 noan.

KaTenoy &

Pucynok 17- Bropuunsiii npeodpazosaresis KATDJIOY 100

Pucynox 19- Bropuunsiii npeodpaszosatens KATDIJIOY 170

PYHC.170.00.000 P3

3m

Iuet

No fokyMm.

Moan. |HaTa
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Mopn. n pata

B3am. uHB. N2 | /AHB. N2 ay6n.

Mopn. n pata

MNHB. Ne

Pucynok 20 - Bropuunslii npeodpazoBarens KATOJIOY 200

Pucynok 22 - Bropuunslii npeodpazoBarens KATOJIOY 230

N3m

Ilner

Ne okym.

Moan.

[lata

PYHC.170.00.000 P3
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Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2

Pucynok 23- Haknannsie gatuuku (I1211)

8. I'apanTuiinbIe 00513aTEILCTBA

8.1 MU3roroBuTenb TapaHTUPYET COOTBETCTBHE W3ACIUNA TpeOOBAaHUSM  3asBJICHHBIM
XapaKTepUCTHKaM TMpH COOJIOACHUM YCIOBHM TpPaHCIOPTUPOBAHUS, XpaHEHUs, OOCIYKHWBaHUS,
MHCTPYKLHHU IO MOHTAXXy U KCILTyaTalluu.

8.2 'apaHTHIHBII CPOK 3KCILUTyaTanuu — 18 Mecs1eB co JHS BBOJA B 3KCILTyaTallMIo, HO He Ooiee
24 mecs1eB co JHS MOCTaBKU C yUETOM FapaHTUHHOTO CpOKa XpaHEHHUS.

8.3 INapanTHitHBINA CPOK XpaHEHUS 6 MECSIIEB ¢ MOMEHTA TIOCTABKH, MPHU YCIOBUU COOIOACHHUS
IIpaBWJI XpaHEHUS yKa3aHHBIX B 11.5.1.2

8.4 B TedyeHne rapaHTUIHHOTO CPOKA M3TOTOBUTENH JIOJDKEH MPOBOAUTE 0€3BO3ME3THO 3aMEHY HIIH
PEMOHT BBIIIEIINX U3 CTPOS] KOMIUIEKTYIONINX WIN U3JIEIHs B LIEJIOM, €CJIU MOTPEOUTENs He HapyIal
MpaBWJI MOHTaXXa U YCIIOBUHM AKCIUTyaTalliH, YKa3aHHBIX B JKCIUTyaTal[MOHHBIX JOKyMeHTax. Cpok
MIPOBEACHUS TAPAaHTUMHOTO PEMOHTA HE MOXET MPEBBIMIATE 45 pabounx ITHEH.

8.5 Cpok ciyx0b1 u31enusi, He MeHee 12 Jer.

Jluer
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ITPHJIO’)KEHHUE A

Onucanue 0CHOBHOT0 MEHIO pacxoaomepa

Tabmuna 0.1 — CTpykTypa MEHIO ¥ OITUCAaHHE YCTAHOBOK pacxoJioMepa

OcHOBHOS 1-R ypoE. .
SR ARSI 2-A YPOE. MEHID OnucaHne/yCTaHOBKN
Quick Start {BLICTPRIR CTApT)
Setup Wizard Single (OgHOoKaHanNbHEIA MacTep HACTPORER)
BriSepuTe 13 CNMCKa 1]
mi's (mic) fis (i) inds (grodaic) m3dh (M3f)
m3min (M3MuA)
m3's (mM3c)
; Wk (i)
Units 2
Wrmin (ru'san)
EgmHiL0 nsMepeHns Us {ric)
USgall'h {rannodiy) USgalmin {rannormad) USgall's (rannod/c)
bibl'd (GappenwicyT) bblh (Sappenwd) bblimin (Sappenu'mud)
g/s {rfc) th {Ti4) kg (xria)
kgimin (ErMaH}
BriSepuTe U3 cnucka 1|
Stainless steel (Hepwxasewwan crane) Carbon steel (yrnepogucran
CcTans}
: 5 i it ) 5
B sl %cﬂle cast |rc{nL2<n§.ﬂmm WWHJP’G-.EYI'?EBZT iron (Cepeid wyryH)
MaTepwan TpyGsl pper (Meas) Lead (cBaHEL) { )
PP {nomunponknex) PE {nomestaned)
ABS (ABC - aspunoHUTRINDYTaOUMeHCTApon)
Glaszs (cterno) Cement (LemeHT)
Uszer (nons3oeaTtens, CKoPOCThL 38YEA B TpyDe)
Pipe c-speed CropocTh | (Tomeko, eciu 6aiipas Mamepuan moySsi Ronb3osamens
3BYEA B TpyDe 600 ... 6553,5 mic
Cutside diameter
©
= A ———— 6 ... BS00 sm
=
= Wall thickness
= TonumMHa crerm | 0.5 . 75 um
=3 TpyoR
o
 —
BriSepuTe W3 cnucka +|
Water (soaa)
- Salt water (conenan eoga) Acetone (aueTod)
= Alcchol {cmapT) Ammaonia (amsuar)
b=} Carbon Tet {TeTpaxnopun yrnepoaa) Ethanol (3Tanon)
= Ethyl alcohol {3TunoBeid cnivpT)
= Ethyl ether (3mwnosent sctoup) Ethylens giycol (3TuneH rmusons)
< Glycolhwater 50% [rmukone/sona 50%) Kerosene (Klapocis)
T Fluid Methanol (MeTtadon)
= AHMOKOCTE Methyl alcohol (MeTinoesid cnnpT) Milk (monoso)
o Maphtha (HadTa)
= Car oil (asTomoSuneHoe macno) Freon R134a (Ppeon R134a)
o Frecn R22 [Tpeon R22)
§ Hydrochloric acid {conadas wcnoTa) Sour cream (CMeTada)
. Sulphuric acid (cepxaa kwcnoTa) Toluene {Tonyon)
(EU Vinyl chloride {euHun<nopan)
2] User (nons3oEaTens — BMHEMATUHECKAR BASKOCTL, MNoT-
M HOCTh, CEOPOCTE SEYKA B Cpenae)
rancmaie visCEdly Tonekn, ecnu SeMpaHE KUdKOCMb NONLI0ESMENT
© (KuHemaTHdectan 0001 . 30000 Mt
c:U[ BASKOCTR) 1 MREIC
= Density Tansko, ecnu smﬁpaﬁa HUGKOCMB NONb30ESMEns
E‘ {MnoTHoCTE) 100 ... 2000 krim’
é Medium cspeed (Cxo- ToMLKD, BCAl SEM0p8HE KUIKOCMEB NONBI0ESMERT
POCTh SEYEA Cpegkl) 800 ... 3500 mic
= Nuer
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Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

MHB. N2 noan.

Tempersture [Temumne-
paryps)

-30... 300 °C

Beifepyme ua crmcka 1|
Mone (Het)

- PR
L'E; . Eﬂi::‘l I'F:Herc' Epcocy {SnokciknHan cuona) Rubber (Pesuna)
\ v PWOF (NBOT; nonvesHunMgeHdTopun) PR (nonmnponunes)
NOKPHTHR ) =
Glass {cmekno)
User (none3ceaTenA, CROPOCTE SEVES MOKPETHA)
Limer c-speed ([Cro-

pOCTE SEYHE  MOKDR-
THA)

TonoHD, Sonl SeddpEHe NORDRIMUES NoNEI0SaMEnR
800 ... 65530 mic

Liner thickness (Tan-
LBIHE NOEDETHA)

Tonows, ecnu eoddpaHo MORPRIMUES NoIbI0SaMEnR
1.0 ... 88,0 mm

Brifepums ua comcra 1

Audo [AETO)
1
Fasses g
{Mpo=oge) 4
]
g
Hrao
HudurayuA muns JamHUEs U CepuliHoes HOMEDS Nou S8-
MOMAMUHECGHOM ObHIIHEHLL, UHEYE
= r type ﬁ:lﬁen.rme Uz crircrs T
{Tvn gsTuUMES) K4
M..Q
Spedal {CregmansHeLi)
Eenscur fraquency : 5P, moneso 4R cNeWUuEnbHEE, HEONTIHEHHDLT damyuos
(HzcroTa gaTuwes)
Wedge angle SP2 monexo 4R cNewuSNoHBR, HEONoEHEHHbLT danTHuoe
{¥ron kreHa)
‘fedge cospeed 1

(CrnpOCTE 2BYHE ENW-
Ha 1)

SP2 momexo A CNEUUSNoHDR, HEONCEHEHHDLT JEmTHuNDs

Viedge ospesd 2
(CrDpOCTE 2BYHE ENW-
Ha 2}

SP4, momexo 4R cNeUUSNoHDR, HEONCEHEHNDLT JamyuKrDe

Crystal offset Cwmewe-
HWE KDWCTENMNE

SP3, moneko A CNEUUSNDHBR, HEONoEHEHHOLT JanTHusos

Spacing offset Came-
LEHIE 285008

SPE. monmeso 4R CNELUSNEHDR, HEONCEHEHHOLT Jammusns

Zerny flow offset Cae-

LEHWS Hynesoro | SF7, momesc IR CEYUENBHD, HEONCIHEHNNL Sanmusse
MoToKa

Upstream offset

Cwiewenne mo Tede- | SP8 momsss SR CNEyUSNDHD, HEONDEHEHHDLT Janmauscs
HUKD

Setup WizardDual (QeyxkaHansHeH MacTep HacTpoRER)

Kay ofsoxaHanoHbil MECTNED HEonPolry 8nA Keraima 1

MNoemopume dng KsHans 2

Start Meas

uremant (CTapT HamepeH

il

Sensar type
Tw¥n oaTaues

HudurayuA muns JamHUEs U CepuliHoes HOMEDS Nou S8-
MOMEMUHECHOM OOHIMREHLIL, UHEYE

Boifapime uz cnucks 1.

kA

k4

MO

Spedial [CremansHeLi)

N3m

INuer
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[lata
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Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2 noan.

SP1...5P8 Tonoro ANA CRELUSMBHDOL, HECNOIHSHMELY JSNTHURDE
Sensor placement
Facnonocwexwe  gar-
WMHECE
Installation (¥cTanoexra)
Fipe (Tpyba)

Material (Marepuan)

Boifapunme Uz cnucksa Mamepuancs mypypdon T,

Outside diameter
BHELsA OUSMETR

G ... 6500 s

sl thickness
TonuyaHs CTEHEA
TRy

05 ... 75 um

Pipe cspeed Cropocts
IEYK3 B TRYEE

600 ... B553.5 m'c

Pipe circumfersnce
[iesmeTp OHEYEHOCTA

18.8 .. 2042004 mama

Raoughness
WspoxossTooTe

0,0 ... 10 mum

Medium (Cpega)

Fluid PHuarooTs)

Boifspumne Uz cucks opad 7L

CHOpOCTE SEVES

Kinemnatic wisoosity .
FlaHemamiieckss 0,001 ... 30000 sawm’/c
EAZKDCTE

Density (MNoTHOCTS) 100 ... 2000 kriw’
C-zpeed

800 . 3500 mfc

Tempersture
TemnspaTypa

=30 .. 300 C

Liming [BHyTpeHHEE NOEPRITHE]

Niaterial (MaTepuan)

Bnifapunme U2 CUCKS MSMapusnos noKphimus =)

Thickness [TonmwyMHs

1.0 ... 28,0 mm

Czpeed
CEOpOCTE S8YES

600 ... 8553 . 0 aa'c

Passes (Mpoxogk)

Passes (Thpoooas)

Boifapume uz cnuces 1

|-

Ouiput {Brrzoq)
Display (Qucnnen)
Units {Egursugs) Enifepunme uz cnucks efuHUL UsMepeHuyR 1)
Dampi Ues Gonbie xostdgunuensm popediedus, mew fonolwe cenasuessm
TTIENTEY snignd HE SucTned,
YopegHesne 1. 965p
Current {Tox)
4 “Wes {da) — Towosoil ebisod eKnNYeEs
Mode (Fems) Mo (HaT) — Toxoenil sowod sowamrowad
in Value uHUMEnbHoe sraqerus pafosell nepauennod (FTT, oo-

hoaHEmA. sHEUEHNE

ameemomeaisd 0% sl

M Walue
hMakouM, sHEUEHNS

ffaRcUMENDHDS SHaveHu:e pafovell nepasmeaxHod (FM, oo-

omeemcmertoEs 20 uA

Camping
YopeaHesne

Ueat seawe posdichutiuesm popedradus, mes Sonae cana-

JKEHHBIT MOoRDEnIl enuood
1..2585¢C

Open Collector (OTKpeITaIA KonnekTop)

3m

INuet

Mopn. |data

N2 gokym.
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es {da) — HuenynocHend enlxod SmoyeH

Wcicie:(F eckalia) Mo (HeT) — HumpnboHbil seod eommroseH

SHSYEHUE CHMMSTIONS aulﬁpar-ra:lﬂﬁ FT, npu Homopow Sedepunyemcs
Pulse Value UM TIES, Hanpusmep FTl = fmA] Bec wm- mpneca = 10 umnyec
Bec namynkca enieodumen nawdee 101"

0,01 .. 1000
Fulse Widih Lhuptins wamynobes
Ukapues Mmyneca 30 .. BE8 Mo

Calc, Max
hMacs. PacusT.

o — PECHEMHGE MaEKCUMAMoHIE YUSTO UMTYIDCoS 8 G‘EH}IH&_‘H’. mM.e
MaKC, CHDEOOMS WV Nbooe 8 My

Relay [Pane)

hMode (Peasvam)

Off (B, ) — MeGmoAHHG ShIHT.

On (Brn. ) — MoomoRHHD SEMUIMEH

Alarm (TpeeoTa)— MepeHnYEamanc mpesosau FT]

Fault [owwiks} H3sHSHeHHbIE CUCTIIEMADIS CLUTIGHLL CAL
CNUCOK COoBLLERULT OF oLLGMEY

On Point
TOUKE EKMBIUEHIAA

Suggenue T, mpu vomopon Dems SeTYSemoR, HEXodRoh & pewures
mpesosy

OHf Point Sugyesue P, Mou Konmopcn Sene ShKnHSSmcA, Haxo-
Touks BEEMIUSHIA JACh 8 pENUMES TERSe0EU
Input {Bxoa)
Temperature (Temnepatypa)
Foeed (dewocup}) — rmeofxodumss sEecmu  UNCUDOSSHHOS IHIAYEHUE
Source masnenamypol
MoTouHee PT100 — 3HsvaHUS CHUMDIESEMCA © CRMTHLUKS MErnNeRa-
mypol FTI00 2 20
Vel {nisme) gﬂedgggeﬁgumpmawoe IHSYEHLIS MMISrANSRamMy ool
System (CuoTema)

Instrument info (MHdropsauma o npubope)

Model Code
Koo mogenue A0

©

E,[ Sesial Mo. (cep.MNE) Hanmpusep: 20000003

= HWW Revision . =

= Bepoin ann.ofecn. g 0k

=

o S Revizion ; ;

= Bepcwr npor.ofecn Hampumep: 1.0, 1.0

Calculation {BeiuscneHme)

= Low F Cot + CMCeuHa HUGKHEL CHODOSTIL MOMoHS
% HetHHAA oToEUKS 0. 025 wc

2 Mise F Cart + OMOSUKS SefxHEl CHODOCTIL MOMoKS

o BepoxAA oToeuks 0... 30w

T

= Comected MpuracHASMCoR KOBEEXLUA MPoGHEnA CHODDCTIL NOMToKS
o HoppesTwpoRRS “fes {da) Mo (HeT)

5-; PV Cifzat Kanubposya cresLUeHURA HyNA patowel nepekaHHoLl
S, CanewgeHue P =30 . 30 eausay

=

< P Scaling Hambpoexa speduauma pafoyel mepemenHod

o Mpagwedt P 0 ... 1000 eguHML

Zero Cal (YeTaHoExH EANKDpoBERM HYNA)

© Zaro BriMonHLME SEMOMSTIUHSCKH KEMUEeosKy HmR
5 Horne Yes (Oa) Ma (HeT)

=L

=

= Track CmMomeskiieaHIe CAMELWEHLIA HY A

g: OTcnesmEaHNE “fes {Oa) Mo (HeT)

 —

3

=
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Dzlts BpemenHod cdsus demomed HIMSE020 MOMOKS & Ko, 4YLIMe- emcA uz T3V
Denkts danmuks Ty §scdumcA sppHHpe SR cmeyUanoHeD SamYURoS

Tirmew Cdsus gpeMenl NpoXoROSHUAR MO NoMoKy € MEE  paspe-  wEem
E” P dukCUpoEaHHDIE Fadepekkl & CTelUanorsl: Oammu- Kax,  Sygbepnbu

SomasKs U WNUHLUMERLHDLE KeDenry.

User (MonszoEaTens)

Identifizr Hanpusan: Hacoo P34

MoesmudukaTop LudhpofiwecHHSA cpoHs U2 J cumsonos

Tag Mo, Hanpusen: 1AE-2011

Mapmaposzs UudhpoSyeeHHsR cmpons U2 5 cuwisonos

Test (TecT)

CUuMymRULAR CUCMEMD PESyUPoESHUA VeeNUYeHUe € meveruy 60 ¢
cxopocmu nomoks ¢ 0wt do sanpocoam- MupceadHold Max FoCuf

Tect Moda [MaHCLMENEHOD omoedHL] U MO- GRECYCLNSE CHLUWEHLS & MeNeHuL

fay u cnedpowuy B0 cemyHd, me. paboYsR MepeMenHad npoudem ece

TECTOBSIA PEFHM .
SOSMOMHOIE FHSYEHUA. Oo0c CROHGUS)PUPCESHHBE aorodnl  Spdpm
SHUNGAHAMD 2AMB0EBEMMUBOSIHHDE GRyHALILILL
YWes (Oa) Mo (HeT)

Settings {ycTanoEEH)

Ciate (paTa) Hampuwpap: 02007

Time (EpEmA) Hampuwsep: 05 2700

Crate Formet Boibapume uz cnucwa T | ddimmvyy [ao'msw'm) mmiddiyy (Mmsiaa'm)

DopaMaT 4eTH ywy'rnmidd {rrinae o)

Larquage Boifepume uz cnucka T L

Hakm English German French
Fa 22 28 L HEHEITTUL RITSSLLL

Keypad el W o

es (Oa) Mo (HeT)

Defaults (no yuomianMe)

ZeepeHSam F3E00CHUE PoMEH0SKY, 25 uokmouaHuaw dg-
M U ELEMEHL
s (da) Mo (HeT)

Diagnostics (QWarHocTHEa)

CEa0sHIA O NAMATH

Temperature .
T minesrpa MoHaaoiEsam MEMNERAM Y HOHMPONDHOS0 Jemeolcmeas
Log Memaory MpoueHmusll COMSIMoN  HEUSTIOMES0ESHHOD PESUCTES-

RIS MarRmLU

Datalogger (PerwcTpaTop)

Hyneece IHEYEHUE EnIRNKKHSEM DESUCMPSMGD, HEHYTIE- S08 IHIHEHLS
EMMNEEM  PeEUCMpamop U onpedenRem  nepucd | pesucmpalul.

Brirpyzka perdcTps-

Topa

Interval
i Mepexod oM HUTSSO0S0 SHSYEHLE M HEHMTTSSOM) OHULLSSM MEpAMb
HTEQEAN
PESUCTTOaMoRS.
0. 580
Mpu nepemonHeHUY NEMAML, mM.e. Koeds comaemcA 0 %, pesucmpammop
Cheanarite HEYUHEEM Jamucs daHHDLE © HEYENS ME- MAMY ¢ JSMULSHUSM Sraooi
Mapesanucs danHbLE.
“fes (Oa) Mo {(HeT)
Low Mamory Mpedynpexdarowull eomcd: Konuveomen ceofodwol na-
FvaHUMBESSTCA NS~ MATL, MU KOMORoM pEcNodoMe HEYUHSSM snIf3E3mb
) sEyHoese npedynpesfeHus.
0. 100 %
Log Cromioad

Eoigpyans codepmuumoss DEEUCMPSTTORS Hepes soibpaH-
HbIL Moym CERzU.

3m
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Serial Comm (MocnegoBaTensHan cBA3kL)

Bribepume ua cnucka T |

lode MNone (HeT)

Pexim Printer (npuHTep) Diagnostic (QMarHocTuka)
Log download (BLIrpy3ka peryctpatopa)
BuiGepume ua ciucka T )

Baud 2400

CKOpOCTh 00MEHA 9600 (110 YMOM4aHLIo)
19200
Bribepume ua cnucka T |

Parity None (HeT)

HEeTHOCTh Even - YeTHoe (N0 yMOnYaHuI0)
Odd - He4eTHOE

Type Buifepume ua criucka T |

Tun MNone (HeT) RS232

3m

Nuet| N2 gokym. Mopn. |data
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IMPUJIO’)KEHUE b

IIpoTokoa oOMeHa

Jliist oOMeHa aHHBIME B CETH HY>KHBI, KAK MUHUMYM, JIBa yCTpoiicTBa. OHO U3 HUX - TJIAaBHOE
yctpoiictBo MASTER (B nanpHeiimem Oyaem HazbiBath ero 3SAKA3UYUK), koTopoe MOXeT Ha4aTh
0oOMeH JaHHBIMHU, OTIIPABUB B CETh MAKET C HHCTPYKIUSAMH, a APYTroe - MOJIYMHEHHOE YCTPOMCTBO
SLAVE (B nampreitmem Oynem HasbiBath ero MCIIOJIHUTEJIB), xotopoe oOpabaThiBaeT
MpUHATHIE HHCTPYKIUH. [Topsiiok oOMeHa TaHHBIMH B CETH Ha3bIBAETCS MPOTOKOJIOM OOMEHa.

[Iporokon HeoOXxommmasi 4acTh padoThl cuctembl. OH ompenenser kak 3AKA3UYUK wu
NCIIOJIHUTEJIb ycraHaBIMBAIOT U NMPEPHIBAIOT KOHTAKT, KaK UACHTU(DUIMPYIOTCS OTIIPABUTEIb
U [I0JTy4YaTesb, KAKUM 00pa3oM MPOUCXOAUT OOMEH COOOLICHUSAMHU, Kak OOHAPYKUBAIOTCS OLTMOKH.
IIpoTOKON ympaBisieT LUKIOM 3alpoca U OTBETA, KOTOPBIM MPOUCXOAUT MEXKIY YCTPOMCTBAMU
3AKA3YUK u UCITOJIHUTEJID.

[IpoTokon nonpazymenaet, uto B ceTh ouH 3AKA3YHMK u no 247 UCIIOJIHUTEJIEN. Xors
MPOTOKOJ U MOJAEPKUBAET 10 247 HCHOHHI/ITEJIEPT, JipaiBep ABYXMPOBOAHOM JIMHUU RS-485
o6bryHo  moamepxuBaer 32 MWCIIOJIHUTEJIA. Kaxmomy HWCIIOJIHUTEJIKO npucBoen
YHHUKAJIbHBINA aJIpec yCTPOMCTBA B AMana3oHe ot 1 qo 247.

Tonbko 3AKA3UMK MoxeT MHUIMUPOBATH TpaH3akuuio. TpaH3akiuu ObIBatoT JMOO THUIA
3anpoc/otBeT (ampecyercs Tonbko onauH WCIIOJIHUTEJID), mubo mmpokoBemaTeNbHbIE - 0e3
oteera (agpecyrorcs Bce MCIIOJIHUTEJIN). Tpan3akuus cogep uT OAUH KaJp 3ampoca U OJuH
KaJp 0TBEeTa, 100 OJIMH KaJIp MIUPOKOBEIIATEIHLHOTO 3aIpoca.

Hekoropsie xapakrepuctuku npotokosa Modbus ¢ukcupoBanbl. K HUM oTHOCATCS dopmMar
KajJpa, IOCIIEA0BaTeIFHOCTh KaJpoB, 00pabOTKa OMHMOOK M HWCKIIOYHUTENBHBIX CHTyalud, W
BBITIOJIHEHUE (DYHKITHIA.

Jlpyrue XxapaKTepuCTUKH BBIOMPAIOTCS MOJIb30BaTesieM. K HUM OTHOCSITCS THTI CBSI3U, CKOPOCTh
oOMeHa, MPOBepKa Ha YETHOCTh M YHCJIO CTOMOBBIX OUT, DTH MapaMeTphbl HE MOTYT OBITh H3MEHEHBI
BO BpeMs pabOThI CUCTEMBI.

[Ipn mepemgaue MO JWHUSAM JaHHBIX, COOOIICHHS TOMEMIAIOTCS B «KOHBepT». «KoHBepT»
MOKU/IA€T YCTPOMCTBO Yepe3 «IOPT» U (IEPEChUIACTCSH MO JIMHUIM aJ[pECyeMOMY YCTPOUCTBY.
[Tpotokon Modbus omucsiBaeT «KOHBEpT» B (Gopme KaapoB coolOuieHuil. B coobmenun ectb
AJIPEC nonyuarens, ®YHKIMA, kotopyro mnomyuarens nomkeH BbinoiaHuTh, JJAHHBIE,
HeoOxomaumble st BeimoHeHUs 3To GyHKumu, 1 KOHTPOJIBHAS CYMMA nns KOHTpOJIS
JIOCTOBEPHOCTH.

Korpaa coobmenue nocrturaetr MCITOJIHUTEJIS, oH BCKphIBaET KOHBEPT, YUTAET COOOIIIEHNUE,
U, €CJIM HE BO3HHMKIIO OHIMOOK, BHIMONHAET Tpedyemyto 3anauy. 3atem MCIIOHUTEJIb nomemniaer
B KOHBEpPT 0TBeTHOE coobmieHune u nocsuiaer ero 3AKA3UMKY. B oTBeTHOM COOOIIEHNHU €CTh
AJIPEC ycrpoiictea, ®YHKIUS, xoropas Owina BemmonHeHa, JJAHHBIE, momyuenHblie B
pesynbrare BeinonHenud 3anaun, 1 KOHTPOJIbBHAA CYMMA 1y1st KOHTpOJIs JOCTOBEPHOCTH.
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Ecnu cooGmienune Ob110 MIUPOKOBEIIATEILHBIM (COOOIIEHNE JITIsT BCEX HCHOHHHTEHEﬁ), Ha
9TO yKa3biBaeT agpec 0, To OTBETHOE COOOIIEHNE HE TTIepEaacTCsl.

O6sryH0 3AKA3UYUK mnoceitaer cneaytomiee coobmenue npyromy UCITOJIHUTEJIIO noce
npreMa KOppeKTHOTO OTBETa, JM00 MOoCie HCTEUSHUsI BpEMEHH OXKHJIaHHsI oTBeTa (TaliM-ayTa). Bee
cooOmieHns: MoryT paccMaTtpuBaThesi Kak 3ampockl 3AKA3UMKA, renepupyromue OTBETHBIC
coobmenust UCITOJIHUTEJIA. IllupokoBemarenbapie cOOOMEHNUS MOTYT pacCMaTpUBAThCS Kak
3ampocCkl, He TPEOYIOIINE OTBETHBIX COOOIICHHM.

b.1 Pe:xkxnmbl nepenaun

PexxuM mepenaun onpenenseT CTpyKTypy OTIENBHBIX OJOKOB MH(POpPMAIUU B COOOIMICHUH H
CHCTEMBI CUUCIICHHS, UCTIONb3YEeMYIO IS Tepeiaun JaHHbIX. B cucreme Modbus cymecTBytoT nBa
pexnma iepenauu ASCII u RTU (Remote Terminal Unit). Mbl uicionb3yem pexum nepenaun RTU,
nosToMy OynieM onuchBaTh mpoTokoi Modbus-RTU.

B pexxnme RTU nanHbIE IepeaaroTcsi HEMPEPHIBHBIM IOTOKOM B BUAE 8-pa3psiAHbIX ABOUYHBIX
CHUMBOJIOB.

b.2 O0napy:xeHue omudoK

CymecTByeT JBa THUNA OMIMOOK, KOTOPHIE MOTYT BO3HHMKATh B CHCTEMAax CBS3H: OIIUOKH
nepeayd W MpOrpaMMHBIE WM omepaTuBHble omuOku. Cucrema Modbus mmeer crocoOb
OTIpeIeTICHUS KaXI0TO THITa OIIHOOK.

OmmOku cBsI3M OOBIYHO 3aKITIOYAIOTCS B U3MEHEHUU OuTa mim OuUT coobmenus. Hampumep,
6aiir 0001 0100 moxer u3menutbest Ha 0001 0110. OmMOKM CBS3M BBISBISIOTCS MPU TOMOIIU
CUMBOJIA KaJpa, KOHTPOJIS [0 YETHOCTH U H30BITOYHBIM KOJUPOBAHUEM.

Korma oOHapyxuBaeTcst OIMoOKa KapUupOBaHHUsI, YETHOCTH U KOHTPOJIBHONU CYMMBI, 00paboTKa
coobmenust npekpamaercs. MCITOJIHUTEJIb ve nomkeH reHepupoBaTh OTBETHOE COOOIICHHE.
Tort e pe3ynbrar Oyaer, eciau ObUT HcToNb30BaH aapec HecymecTByromero MCITOJIHUTEJIA.

Ecnim Bo3HWKaer omuOKa CBS3W, JIaHHBIE COOOINCHHUS HEHANEKHBI. Y CTPOWUCTBO
HNCTIOJIHUTEJIb He MOXET ¢ YBEpPEHHOCTBIO OINPEICIUTh, YTO COOOIIEHHNE OBLIO aJPpecOBaHO
umernHo emy. Muaue MCIIOJIHUTEJIb MoXeT OTBETUTH COOOILICHHEM, KOTOPOE HE SIBISIETCS
OTBETOM Ha UCXOAHBIH 3amnpoc. Y cTpoiictBo 3AKA3ZUUK n0mKHO MPOrpaMMHUpOBaThCs TaK, YTOOBI
B CJIydae He MOJIy4eHHs] OTBETHOTO COOOIIEHHUs B TeUueHHe onpeaeraeHnoro spemenn, 3AKA3UYNK
JOJDKEH (PUKCUPOBATh OIKOKY CBsA3H. [IpOAOIKUTENFHOCTS 3TOTO BpEMEHH 3aBUCHUT OT CKOPOCTH
oOmMeHna, Tuna coobmieHus, u Bpemenu orpoca UCITOJIHUTEJIb. Ilo uctedenuro sToro nepuosa,
3AKA3UYHMK nomkeH OBITH 3aITpOrpaMMHUPOBaH Ha PETPAHCIISIIINIO COOOIIEHUS.

s obecnieyeHust KayecTBa Mepeaadn JaHHBIX cuctemMa Modbus obecrnieunBaeT HECKOJIBKO
ypoBHEH oOOHapyxkeHuss omuoOok. J[ms oOHapyXeHHST MHOXECTBEHHOTO HW3MCHEHHS OWTOB
COOOIICHUSI CHUCTeMa MCIONB3yeT H30bITOUHbIM KOoHTpoib: CRC. OOHapykeHHe OHIMOOK C
nomo1ibio CRC BBINOIHAETCS aBTOMATUYECKH.
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b.3 KagpoBasi cuHxpoHu3aumsi

B pexunme RTU HauyanoM HOBOro Kazapa sBIISICTCS TUIIMHA B CETU B TEUEHUE BPEMEHHU
npoxoxaeHus 3.5 cumBoioB (T+T+T+T/2, rne T — BpeMst IpoxX0xA€HUS CHMBOJIA IIPH BEIOPAHHOM
ckopoctu nmpuéma/nepenaun ganubix ). MCIIOJIHUTEJID cunTaer Bpems mocie npuxoaa CUMBOJIA,
U €CJIM TPOLUIO BPEeMsi, paBHOE NEPUOJTy CleA0BaHMs 3.5 CUMBOJIOB, TO 00pabaThiBaeT MPUHATHIC
nanublie. Ceayomuid MPUHUMAEeMbIH OalT - 3TO aJpec YCTPOMCTBA B HOBOM COOOIICHHH.

Ta6muma b.1 — ®opmat kanapa coobmenus B pesxkume RTU

Anpec OyHKIMSA JlanHbie KonTposbHas cymma
T+T+T+T/2 T+T+T+T/2
8 our 8 our N * 8 our 16 6ur

b.3.1 ITone anpeca

[Tone agpeca cienyeT cpaszy 3a HaualoOM KaJipa U COCTOUT U3 OAHOTO §8-pa3psAHOro CUMBOJIA.
Otu OWTHl YKa3bIBAIOT aJpec YCTPOMCTBA, KOTOPOE IOJHKHO MPHUHATH COOOIICHHE, MOCIaHHOE
3AKA3YMKOM. Kaxnsiii UCITOJIHUTEJIb nomkeH uUMETh YHHKAJIBbHBIM ajapec, U TOJbKO
aZipecyeMoe yCTPOMCTBO MOXKET OTBETUTH Ha 3alpoc, KOTOPBII CONEPKUT ero ajapec. B orBeTHOM
coobmenuu aapec umHbpopmupyer 3AKA3ZUUKA, ¢ xakum HMCIIOJIHUTEJIEM ycraHoBIeHa
cBi3b. B mmpokoBemarensHoM pexume ucnonbdyercs aapec 0. Bee HMCIIOJIHUTEJIN
MHTEPIPETUPYIOT TAKOE COOOIICHNE KaK BHIMIOJIHEHUE ONPEEIICHHOTO ACHCTBUS, HO 0€3 MOChLUTKU
MOATBEPKICHUS.

b.3.2 Tlone ¢pynkumm

[Tonre xoma ¢ynkuum ykaspiBaer aapecyemomy WCIIOJIHUTEJIIO, kakoe peiicTBue
BBITIOJTHUTH. KoJb1 hyHKIMit Modbus cienmanbao paspadoTtansl aiis cBszu [1K u uHIyCcTprambHBIX
KOMMYHHKAITMOHHBIX cucteM Modbus.

Crapmuii 6ut 3Toro mojs ycranasiubaercs B enuauiy UCIIOJIHUTEJIEM B ciyuae, ecnu
oH xoueT npocurHanuth 3JAKA3UYHKY, uTo oTBEeTHOE COOOIIEHHE COAEPKUT OIMIHOKY. ITOT OUT
ocTaeTcsi HyJEM, €ClIH OTBETHOE COOOIICHHWE MOBTOPSIET 3alpoc WM B CIydae HOPMAIbHOTO
COOOIICHNS.

Tabnuna b.2 — Koaer ucnonb3yembix ¢pyakiuii Modbus

B3am. uHB. N2

Kon Hazsanue JeiicTBue

ITosrydyeHne TeKyIero 3Ha4eHus OJHOTO MIIH
HECKOJIBKUX PErUCTPOB XPAHCHUS.

03 READ HOLDING REGISTERS

06 FORCE SINGLE REGISTER 3anuch HOBOTO 3HAYEHUS B PETUCTP.

Moan. u gata

Y CTaHOBUTH HOBBIC 3HAUSCHHUS HECKOJBKUX
IMOCJICA0BATCIIbHBIX PETUCTPOB.

16 FORCE MULTIPLE REGISTERS

HB. N2 noan.

Jluer

PYHC.170.00.000 P3

W3m|Muct| N2 gokym. Mopn. |data




Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2 noan.

b.3.3 Tlone na"HHBIX

[Tone manHBIX comepxuT uHpopMmarmio, Heooxoaumyto MCIIOJIHUTEIIIO ans BeIOTHEHUS
yYKa3aHHOU (PYHKIIUHU, €CITH TO 3aIpOC, WK COACPKUT AaHHble, moarorosiennsie UCITOJIHUTEJIEM,
€CIIM 3TO OTBET Ha 3ampoc. JlanHble nepenatotcs crapium O6aiitom Briepén (1—0). Ecau nepenaéres 4-
OaiiToBoe 4HCIO (2 perucrpa) C IUIABAIOUICH 3amsTOH, TO B KaXAOM U3 2-X PErHCTPOB IMOPSIOK
cienoBaHus OalT Toke ctapmuM Oaiitom Brepén (1 —-0—3—2).

b.3.4 [lone KOHTPOIBLHON CYMMBI

Oto none no3sossieT 3AKA3ZUYMKY u UCIIOJIHUTEJIKO mpoBepsath cooOIeHre HA HATUIHE
omn6Ook. MHoraa, BCienCTBUE 3JEKTPUUECKUX IMMOMEX WM JAPYTUX BO3JCHCTBHM, co0OlIeHuE NpH
IIEPECHUIKE OT OJAHOI0 YCTPOICTBA K IPYTOMY MOYKET HE3HAUUTEIbHO U3MEHUTHCS. Pe3ynpTaT npoBepKu
koHTposibHOU cymMmbl ykaxeT UCITOJIHUTEJIHO unu 3AKA3UYUKY pearupoBath Wiau HET HA Takoe
cooOuieHne. OTo yBeIMYMBAET Ha/IeKHOCTh U 3pdexTuBHOCTh cucteM MODBUS.

B Modbus-RTU mnpumensiercss muknnuecknii kon CRC-16 (Cyclic Redundancy Check).
Coo0menune (ToapKO OUTHI JAaHHBIX, 0€3 yueTa CTapT/CTOMOBBIX OUT M OUT YETHOCTH) PACCMaTPUBAIOTCS
KaK OJTHO TTOCJIeIOBATEILHOE TBOMTHOE YHCIIO, Y KOTOPOTO cTapiiuii 3Havanuii out (MSB) nepenaercs
nepBbiM. CooOmieHne ymHoxkaercs Ha X16 (caBuraercss BieBO Ha 16 OWT), a 3aTeM JEIUTCS Ha
X16+X15+X2+1, BeiparkaeMoe kak asoudHoe uncio (11000000000000101). Ilenas yacts pe3yiabTaTa
UTHOpHUpYeTCsl, a 16-Tu OUTHBIN OCTaTOK (NPEIBAPUTEIHHO WHUIIUAIU3UPOBAHHBIA €IMHULIAMU IS
MIPEIOTBPAILECHHUS CITydasi, KOT/Ia Bce COOOIIEHNE COCTOUT M3 HYJIEH) 100aBIseTCss K COOOIICHUIO KaK
nBa Oaifta KOHTpoOJbHON cymMMbl. [lomyueHHoe coobmenue, Bkaovaromee CRC, 3aTeM B npueMHHKE
JIENUTCS Ha TOT ke moMuHOM (X16+X15+X2+1). Ecnu ommbok He ObLTO0, OCTATOK OT JACTCHHUSI T0JDKEH
noyuutcsi HyneBbIM. [lomydarens cooOmienusi mopkeH paccumtath CRC-kon M cpaBHUTH €ro C
MOJTy4Ye€HHBIM KoZloM. Best apudmeTnka BIMOTHAETCS 110 MOTyITo 2 (0€3 mepeHoca).

b.4 Uckaouure/ibHbIE CUTYallUU

Taomuma 0.1 — Koxsl omnbox

Kon HasBanue CMbICT

01 | ILLEGAL FUNCTION OyHKIWS B MPUHSATOM COOOIICHUN HE TIOACPKUBACTCS HA

manaom UCITOJIHUTEJIE.
00 ILLEGAL DATA AJlpec, yka3aHHBIN B M0JI€ JAHHBIX, SBIISAETCS HEIOMYCTUMBIM
ADDRESS st gagaoro UCITOJIHUTEJILA.

3HaueHHUs B MOJIC JaHHBIX HCAOITYCTUMBI I JaHHOT'O

03 | ILLEGAL DATA VALUE

HUCITOJIHUTEJILA.
04 SLAVE DEVICE HNCIIOJIHUTEJIb e MoxeT 3anucath ganasie Bo FLASH
FAILURE aMSTh.
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ITPHJIO’)KEHUE B
DyHKIUH NPOTOKO1A

Lenp maHHOTO paszena - ONpeAeTauTb oOuMii GopMaT COOTBETCTBYIOIIMX KOMAaHJ, JOCTYIHBIX
nporpammucty cucreMsl MODBUS. B pa3nene onucansl ¢popmar Kaxaoro 3arpocHOro cooOIIeHus,
BbINONIHsAEMAas! PyHKLHUSA U (popMaT HOPMAIBHOTO OTBETHOTO COOOIIICHHS.

B.1 ®ynknus 03 (Urenue perucrtpoB/Read Holding Registers)
[Ipumensiercs ayist ureHust ABoudHoro conepxanus peructpos MCITOJIHUTEJIA.
3AITPOC:

CoobueHne 3anpoca crenupuIpyeT HadaabHbINA PETUCTP U KOJIMYECTBO PETUCTPOB AJISl YTCHHUS.
Hywmepanus peructpos HaunHaetcs ¢ 0 (peructpsl 1-16 Hymepytrorcs kak 0-15).

Tabnuua 0.2 — 3anpoc Ha yrenue peructpos 42-43 UCIIOJIHUTEJIA ¢ anpecom 1

Howmep Howmep 0Oaiita YcaoBHoe
. [Ipumep
Oaiita B YHUCJIE o0o3HaYCHUE
0 - Annec 01 01
1 - dvakTms 03 03
2 [1] . 00
Hauanensiii agpec 000B
3 [0] 0B
4 1] KonuuectBo 00
© pETUCTPOB 0002
= 5 [0] 02
=
=
3
= 6 1] KonTposbHas ¢ a B5
HTPOJILHAT CYMMA | s~
= 7 [0] C9
>
(=}
%
a OTBET:
= JlaHHBIE PETHCTPOB B OTBETE TNEPENAlOTCsS Kak JBa OalTa Ha peructp. ballTel peructpor
%_ nepenarTcs crapmuM Oaiitom Brepén. KonmnuecTBo perucTpoB nepenaBaeMbIX 3a OJHO oOpalieHue
E onpenensiercss Bo3moxuocTsimu UCITOJIHUTEJISA.
s
3
om
©
©
=
=
=
=
o
 —
=
o
= MNuer
o PYHC.170.00.000 P3
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Ta6muma 0.3 — Ha koMaHy uTeHue peructpoB 42-43 NCTTOJIHUTEJIA ¢ agpecom 1

Howmep Howmep Gaiita YcaoBHOE
[Tpumep

Oaiita B YHUCJIC 0003HavYeHHE
0 - Annec 01 01

- DvaKINS 03 03
2 Cuérunk OalT 04
3 Ml Hanubie peructp 11| 000 00
4 Mol 00
5 i Hanusie peructp 12 | poof N2
6 Mol OF
7 [l KonTposbHas cymma | ggo7 E6
8 Mol 97

3AIIPOC:

Haao B HETO 3a11MCaTh.

B.2 ®ynknus 06 (3anucs oqnoro perucrpa/Preset Single Register )

[Ipumensiercs a1 3aUcy 3HaYEHUSI B € AMHUYHBIN peructp. [Ipu mmpokoBemarenbHoM nepeaayde
Ha Bcex UCITOJIHUTEJIAX ycTtaHaBIuBaeTcst OJIUH M TOT K€ PETUCTP.

OO0BIuHO MCTIONB3YyETCs 1715 IepBOHavaIbHON ycTaHoBku aapeca MCITOJIHUTEJIA.

3anpoc COAepKHUT CChUIKY Ha PETUCTP, KOTOPHII HEOOXOJMMO YCTAaHOBUTH M 3HAYEHHUE, KOTOPOE

©
'—
©
= Tabnuua 0.4 — 3anpoc Ha 3anuck peructpa 00 MCIIOJIHUTEJIA ¢ anpecom 1
=
5 Howmep Howmep Oaiita VYcnoBHoe
o
= OaiiTa B 4HCJIE 0003HaYeHHE Hpvep

: 0 - Anpec 01 01
‘é 1 - OyHKIUSA 06 06
= 2 [1] A 0000 00
o Jpec perucTpa
= 3 [0] peep P 00
ol 4 [1] 01
= JlanHbIE 0100
z 5 [0] 00
= 6 [1] 88
K KonTposibHas cymma 885A

7 [0] 5A
OTBET:

s
& HopMmanbHbI OTBET MOBTOPSIET 3ampoc.
=
=
(=
o
=
=
o
= MNuer
o PYHC.170.00.000 P3
< Viam[Tiuct| Ne gokym. | Mogan. |data 61




Tabnuua 0.5 — 3anpoc Ha 3anuck peructpa 00 MCIIOJIHUTEJIA ¢ anpecom 1

Howmep Howmep Oaiita VYcnoBHOE
o [Ipumep
Oaifra B YHCIIE o0o3HaYeHHE
0 - Anpec 01 01
1 - OyHKIUSA 06 06
2 [1] 00
Anpec peructpa 0000
3 [0] 00
4 [1] 01
JlanHbie 0100
5 [0] 00
6 [1] 88
KonTposibHas cymma 885A
7 [0] 5A

B.3 ®yuknus 16 (3anucs, B peructpbl/Preset Multiple Regs)

[Ipumensiercs uist 3anKcy 3HAY€HUH B TIOCIIEI0BATEIBHOCTh PETHUCTPOB. 3aNpOC YKa3bIBAET
pPEerucTphl Ji 3aMKUCH, X KOJIMYECTBO U JaHHbIE, KOTOPHIE COAEepkKATCs B MOJI€ JaHHBIX 3aIpoca.
KonnuecTBo peructpos, 3ayuchbIBaeMbIX 32 OJJHO OOpallleHre, ONpeaeseTcs] BO3SMOKHOCTIMHU
NUCTIOJIHUTEJIA.

3AIIPOC: 3anpoc COAEPKUT CCHUIKY Ha PETHUCTP, KOTOPBIA HEOOXOIUMO YCTAHOBUTD U
3Ha4YeHHe, KOTOPOE HAJI0 B HETO 3aMHCaTh.
Ta6mmma 0.6 — 3anpoc Ha 3amuch B peructpsl ¢ 0 mo 2 MCITOJIHUTEJIA ¢ anpecom 1

Howmep Howmep Gaiita YcnoBHoe
© o IIpumep
= Oaiita B YHUCJIC 0003HavYeHHE
I
= 0 - Anpec 01 01
é[ 1 - OyHKIUA 10 10
2 1 i 00
[1] Hauanensiii agpec 0000
‘5, 3 [0] 00
= 4 1 00
o [1] KonuuectBo 0003
" 5 [0] PETHCTPOB 03
= 6 - Cuétunk OalT 06 06
%
: 7 1 01
g L] JlanHbie 0119
= 8 [0] 19
& 9 1 04
- U] JlanHbIe 0405
8 [0] 05
i 10 [1] 03
= JlaHHbIC 0204
= 11 [0] 04
S 12 [1] EB
= KonTponsnas cymma | EBO1
13 [0] 01
=
2
= MNuer
o PYHC.170.00.000 P3
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OTBET:
Hopmanensiit otBer comepxkut aapec MCIIOJIHUTEJISA, kox ¢yHKuMu, HadambHBINA ajapec, U

KOJIMYECTBO PETUCTPOB.
Ta6mmma 0.7 — OtBet Ha 3anpoc 3amucu peructpos 0-2 UCITOJIHUTEJIA ¢ angpecom 1

Moan. u pata

NHB. N2 gy6n.

B3am. uHB. N2

Moan. u gata

HB. N2 noan.

Howmep Howmep Gaiita VYcnosHoe
. [Tpumep
Oaiita B YHCIIe o0o3HaYeHHe
0 - Anpec 01 01
1 - OyHKIUA 10 10
2 [1] 00
HavaneHslii agpec 0000
3 [0] 00
4 1 00
[1] KonuuectBo 0003
5 [0] pPErucTpoB 03
6 [1] 80
KonTposbHas cymma 8008
7 [0] 08
JInst KOHTPOJIS 3alIMCH PETUCTPOB MOKHO MOCTATh 3alIpoC  Ha YTECHHE pETUCTPOB 0-2

NCTIOJIHUTEJIA ¢ agpecom 1: 01 03 00 00 00 03 05 CB u eciu Bc€ ObLIO 3aMrcaHo MPaBUIBHO, OT
NCTIOHUTEJIA npunét orset: 01 03 06 01 19 04 05 02 04 2C F4.

3m

INuet

N2 gokym.

Mopn.

[lata

PYHC.170.00.000 P3

Jluer
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Moan. u pata

WHB. N2 gy6n.

B3am. nHB. No

Moan. n pata

HNPUIOKEHHUE I
Cxema obecrieueHHs B3pbIBO3AIINTEI ¢ BBIHECEHHBIM

BTOPUYHBIM ITpeoOpa3oBaTeeM U3 B3pHIBOONIACHOM 30HBI.

Bropuunsie npeoOpazoBaremnu
K®100-BII-Ex, K®150-BII-Ex, Kd210-BII-Ex,
K®210-BII-Exm, K®230-BII-Ex

B3pbiBo6e30nacHas 30Ha

B3pb|BOOI’IaCHaﬂ 30Ha

Knemmuast kopoOka

19111 [19113 19114 I19112

[lepBuuHsbIe MpeoOpazoBaTenu

B3peiBozammra Bu1a «m» KOEx, K1Ex, K4Ex  (pacui. TemmnepaTypHbIi Juama3oH)
B3peiBo3amura Buaa «q» KOT, KIT, K4T (BbICOKOTEMIIEPATYPHBIE)

PYHC.170.00.000 P3

MHB. N2 noan.

N3m

INuer

N2 okym.

Mopn. [daTa

Juer
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Moan. u pata

WHB. N2 gy6n.

B3am. nHB. No

Moan. u pata

MHB. N2 noan.

IMPHUJIO’)KEHUE [

Cxema obecrieueHus B3pbIBO3AIIUTHI IPU pa3MEIeHUN

BTOPUYHBIX MIPEe0Opa30oBaTEICii BO B3PHIBOOIIACHOMN 30HE

B3pbiBOH6E30MacHasn 30Ha

B3pb|BOOI’IaCHaﬂ 30H4d

Bropuunsie npeodpazoBarenu Kd150-BI1-Exd,
K®-170-BII-Exd,K®200-BI1-Ex, Kd210-BII-
Ex, K®210-BII-Exm, K®230-BII-Ex

Knemmnas kopoOka

12111 12113 o114 12112
[lepBuunble mpeoOpazoBaTenu
B3pbiBo3anura Buga «m» KOEx, K1Ex, K4Ex (pacui. TeMiiepaTypHbIil quana3oH)
B3priBo3amuTa Buma «q» KOT, KI1T, K4T (BBICOKOTEMITEpATYPHBIC)

PYHC.170.00.000 P3

3m

Nuet| N2 gokym. Mopn. {daTa

Iuer
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JUCT PETUCTPAIIMYA U3SMEHEHUI

Bcero .
Homepa fucToB (CTpaHxmy) Bxopguwuit Ne
NNCTOB No
(cToakl) 8 | nokyweHTa conposoguTenbHoro | loan.
WaM. | u3MEHEHHDIX [3aMEHEHHbIX| HOBbIX | aHHYNMPOBAHHbIX Y [IOKYMEHTa 1 fjaTa [ara
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