PACXOOOMEP-CHETHUK
YNbTPA3BYKOBOU

B3JIET MP

NCIOJTHEHNA
YPCB-5xx u

PYKOBOACTBO NO 3KCIJNYATAUUN
Yactb |
B12.00-00.00-51 P3

Hl ©

Poccus, CankTt-lNeTtepbypr



COOEPXAHUE

BBELEHWUE ... ..ttt e e e e e e e e e e e e ennne 4
FAPAHTUU UBTOTOBUTETIA ..o 5
OBO3HAYEHWE UCTIONTHEHUW ... 6
1. OTIUCAHUE VT PABOTA . ...t 7
1.1 HABHAUEHME ... 7

1.2. TEXHNYECKNE XAPAKTEPUCTUKM . ....ceeeeeeiiiiieeeeeeeeeeeeiiniaaaeeeeeeeeeesnnnnnneeeeeeas 9

1.3. MeTponornyeckme XapakTEPUCTUKM . .......ueereerrnreeeeeriineeeenssneesensnnneeaeens 12

LR S O T - |- PRSP 15

1.5. YCTPOMCTBO N PABOTA ...covviiiiiiieceiieeeeiie et e e e 16

LS T R T TN T I oY= 10T 0 16

IR STOZ o3 1 oTo ] o 1 = o T 20

1.5.3. PEXUMBI PABOTBI .cvvvviiiiiieeeiiieiiiiiee e e e e ettt s e e e e e e e e e e e e enaaaa s 22

1.5.4. BHELHME CBABM ....ccevviiiiii ettt e e eaaea s 24

1.5.5. PErMCTPAUMS PEBYIIBTATOB ..uuueiereieereeiieeeeetineeeeetnnaeeeettseeeesenaesenennns 27

1.6. COCTABHBIE HACTM UBAECIINSE .. cevveeeeiieeetieeeeiee et eeeataeeesaeeesaaeeeesneesesneees 29

1.6.1. BTOPUYHbBIN N3MEPUTENBbHBLIN NPE0OPA30BATEND ...ccceeeeeeeeeeeeeeeeeeeeeenn. 29

1.6.2. MNpeobpasoBaTeny ANEKTPOAKYCTUHECKUE ......ccceeeeeeeeeeeeeeeeeeeeeeaaaaaaaennn 31

1.6.3. YCTPOMCTBA COMMACYIOLUME ... 32

1.6.4. VIBMEPUTEIBHDBIEC YHACTKM ..o 32

1.7. MapKknpoBKa N NITOMBUPOBAHME ........uuuuiieeeeeeeeeiiiiiee e e eeeeeeeeta e e 33

2. NCMNMOJIb3OBAHUE MO HASBHAYEHWIO ... 34
2.1. QKCNNYaTAUNOHHDBIE OTPAHUYEHMSI .......ceevvriiieeeeeeeeeeeiiie e e e e e e e e eeeeaaananes 34

2.2. T1O0ATOTOBKA K PABOTE ...cceeeeeeiiiiiiiee e e eeeeeeiiiie e e e e e e e eeeatn e e e e e e e e eeennnnnnes 35

3. TEXHUYECKOE OBCNYXKUMBAHUE ..., 37
4. YIAKOBKA, XPAHEHVNE U TPAHCITOPTUPOBAHUE ... 39
5 METOOUKA TIOBEPKWU ..., 40
MPUNOXXEHWE A. Bng cOCTaBHbIX YacTEN PACXOLOMEPA .......cceveerrunnnneeeeaereeeennns 50
MPUNOXEHUE B. CXEMbI SNEKTPUUECKUE ....uueeeeeeeeeiiiiiieeeeeeeeeeeetiiiie e e e e eeeeeennnns 54
MPUNOXEHWE B. KommyTaums Moaynen PaCXOAOMEPA .....ceevveeeervrnnnnneeeaeeeeneeens 56
MPUNOXEHWE I'. AganTep TOKOBOTO BbIXOLA ... ..cccevvrrrruunieeeaeeeeeessnnniaseeeaeeeeennnns 60
MPUNOXEHWE [. MNMprnoXeHst K METOLAUKE MOBEPKU ....uveeeeeeeeeeeiiinaneeeaeeeeenenns 62
MPUNTOXXEHWUE E. ACTOYHUKN BTOPUYHOTO MUTAHUS ...uvveviieniiiinnininnnnnnnnnnnnnnnnnnnnns 64
MPUNOXEHWE XK. MNepeyeHb cpen, 3anpeleHHbIx ans npumeHenuns MNM3A B-502,
RO TN = ] 0 68



HacTtoawmun [OKyMEHT pacnpocTpaHAeTcs Ha pacxodoMepbl-
cyeTyukn ynbtpassykoBble «B3JIET MP» c umdposon obpaboTkomn
curHanoB wucnonHeHnn YPCB-510u4, -520 u, -530 4y, -540 u, -522 u,
-542 u, -544 4 n npegHasHayeH AOS51I9 O3HAKOMIEHUA MOSb30BaTeNd C
YCTPOMCTBOM YNbTPa3BYyKOBOro pacxofomepa M MOpPSAKOM €ero 3Kc-

nnyaTtaumu.
YacTb | cogepXuT TexXHU4Yeckoe onucaHue, nopsiaok obenyxusa-
HMS U METOAMKY NMOBEPKU pacxogomepa, YacTb Il — nopsigok ucnonb3o-

BaHWsI €ro Npu aKcnnyataunm.

B cBs3n ¢ NOCTOSAHHOM PaboTon MO yCOBEPLUEHCTBOBaHMIO Npnbo-
pa B pacxogomepe BO3MOXHbl OTNINYMS OT HaACTOSLWEro pykOBOACTBA,
He BMVAKOLME HA METPOSIOrMYECKMNE XapaKTEPUCTUKM U DYHKLUMOHAMb-
Hble BO3MOXXHOCTU npmnbopa.

MEPEYEHbL MPUHATBLIX COKPALLEHNN

ACY Tl - aBTOmMaTu4deckas cucTema ynpaereHnUst TEXHOSOMMYECKAM NPOLECCOM;
B - BNOK NCKPO3aLLMTHLIN;

BK - BroK KOMMyTauuuy;

BWTI1 - BCTPOEHHbIN UCTOYHUK NUTaHUS;

Bl - BTOPUYHLIN M3MEpPUTENbHbIA Npeobpa3soBaTens;
Dy - AnameTp YCrOBHOro Npoxoaa;

KKU - XXNOKOKpUCTaNIM4eCckum nHankaTop;

MBI - UICTOYHWUK BTOPUYHOIO NMUTaHUS;

ny - UBMEPUTESNbHbIN Y4acCTOK;

HC - HewTaTHas cuTyaums;

MK - NepCoHarnbHbI KOMNLIOTEP;

M - NepBUNYHLIN NpeobpasoBaTenb pacxoaa;

MoA - NpeobpasoBaTerib ANeKTPOaKyCTUYECKUN;

Y3C - YNbTPa3BYKOBOW CUTHAIT;

YK - YCTPOMCTBO KOMMYTaALNOHHOE;

YC - YCTPOWCTBO COrfacyroLiee.

* % %

e Pacxodomep-cyemyuk ynbmpa3sgykosol «B3J/IET MP» 3apeaucmpuposaH 8
locydapcmeeHHom peecmpe cpedcme usmepeHuli P® nod Ne 28363-14
(ceudemenbcmeo 06  ymeepxdeHuu muna cpedcme  u3MepeHul
RU.C.29.006.A Ne 57386).

e Pacxodomep-cyemyuk ynbmpa3seykoeol «B3JIET MP» paspeweH K rnpume-
HeHuto Ol ydema mensioHocumernsi 8 800siHbIX cucmemax merisiocHabxe-
HUSl.

e Pacxodomep-cyemyuk ynbmpa3ssykoeol «B3JIET MP» 83pbigo3auuujeHHO20
UCrosIHeHUsi coomeemcmaeyem mpebogaHusiM HOPMamueHbIX OOKYMEHMO8 K
83pbI8O3aUUUEHHOMY 3TIEKMPO0BOPYO08aHUD U pa3peweH K rnpuMeHeHUH
Ha no0Had30pHbIX rnpou3godcmeax U obbekmax Cco2/1acHO MapKUposKe
83pbI803auUMmMal.

e Pacxodomep-cuemyuk ynbmpa3ssykoeoli «B3JIET MP» coomeemcm-
gyem mpebogaHusM TexHu4ecKkoao peanameHma TaMOXeHHO20 Ccor3a
TP TC 020/2011 «3nekmpomasHUmMHasi CO8MECMUMOCMb MEXHUYe-
CKux cpedcme» (peaucmpalyuoHHbIU HOMep OeKknapauyuu o coomeem-
cmeuu TC N RU [J-RU.AB72.B.03504).


http://www.vzljot.ru/

FTAPAHTUUN USTOTOBUTENA

I. N3roToBUTENb rapaHTUpyeT COOTBETCTBME PacXo4OMEpOB-CYETUMKOB YyNbTpa-
3BykoBblXx «B3JIET MP» c uudpoBon 06paboTkonm CUrHanoB WCMONHEHUN
YPCB-5xX | TeXHMY4EeCKMM YCMOBUSAM B rpeferiax rapaHTUMHOro cpoka 25 me-
cAl C AaTbl NEPBMYHON NOBEPKN NPWU COBMOAEHNN CreayoLWmnX YCNOBUN:

a) XpaHeHuWe, TPaHCMOPTUPOBAHME, MOHTaX W 3JKCNnyatauusa usgenus
OCYLLECTBNATCA B COOTBETCTBMM C 3KCMNSlyaTaunoHHOM AOKYMeHTaum-
en Ha u3genve;

6) MOHTaX U NyckoHanago4Hble paboThbl BbIMNOMIHEHbI B TeYeHne 15 mecs-
LeB C AaTbl NEPBUYHOWN NOBEPKM C OTMETKOWM B NacnopTe usgenus.

Mpn HecobnogeHun ycnoBua nyHkKTa |6 rapaHTUAHBIA CPOK 3KcnyaTaumm
coctaBnsieT 15 mecsaueB C AaTbl NEPBUYHON MOBEPKN U3OENNA.

NMPUMEYAHWME. [data BBOAa M3Oenusa B aKcnfyaTaumo 1 garta no-
CTaHOBKM Ha CepBUCHOE OBCHy)XMBaHME YKa3bliBaAlOTCA B nacrnopte Ha
n3genve B pasgene «OTMeTKM O npoBedeHun paboT», 3aBepsarTCA
noanuCbio OTBETCTBEHHOIO NMLA U NeYaTbio CEPBUCHONO LeHTpa.

[I. TapaHTUMHbBIN CPOK MpoafeBaeTca Ha BPeMS BbINOSHEHUS rapaHTUMHOIO pe-
MOHTa (6e3 yyeTa BpeMeHu ero TpaHCNopPTUPOBKK), ECIIN CPOK NPOBEAEHNS ra-
PaAHTUAHOIrO PEMOHTA NPEBbLICUIT OAMH KaneHO4apHbIN MecsL.

[ll. U3roToBUTENb HE HECET rapaHTUNHbLIX 06A3aTENLCTB B CNEeaYLWNX Cryyasx:

a) OTCyTCTBYEeT NacnopT Ha MU3fenue c 3arnosfiHeHHbIM pasgenom «Ceuae-
TENbCTBO O NPUEMKE;

6) n3genne nmeet MmexaHn4yeckme noBpexgeHus,;

B) M3genne XpaHuIocb, TPaHCMOPTUPOBArioCb, MOHTUPOBANOCh MIN 3KC-
nryaTMpoBanocb C HapylleHvem TpeboBaHUI aKcnnyaTauMOHHOW Ao-
KyMeHTauumn Ha nsgenve;

r) 610 gonyuweHo 3amep3aHue (nepexod B TBepaoe (ha3oBoe COCTos-
HME) KOHTPONMPYEMOM XMOKOCTU B U3MEPUTENBHOM YyyacTke (Tpybo-
nposoge);

A) OTCYTCTBYET Unu noBpexaeHa nnomoda ¢ NoBepuUTENbHbIM KNENMOM;

€) u3genve unu ero coctaBHasi YacTb NoaBepranock pasbopke unu gopa-
ooTke;

X) He Oblna oTnpaBreHa 3aBepeHHas KOMWA MPOTOKONMa MOHTaXHBLIX U
MycKoHanafouHbIXx paboT B CepBUCHO-TexHMYeckoe ynpasneHune 3A0
«BaneT».

* % %

HEI/ICI'IpaBHOG mnsgenne ana BbINOJIHEHUA FapaHTI/IVIHOFO peMOoHTa HanpasB-
AeTcAa B peFMOHaﬂbeIVI WK rosIOBHOM CepBI/ICHbIIZ LEeHTP.


http://www.vzljot.ru/

OBO3HAYEHME UCMONHEHNN

B 3aBMCMMOCTU OT Ha3HaYeHWUs1 N YCNOBUA NPUMEHEHNUSI MOTYT Mo-

CTaBNATbCA pa3rfinMyHble NCMOJTHEHUA paCcXo4OMeEpPOB.

McnonHeHne pacxogomepa no HasHa4YeHWIo onpenensieTcsl Konu-
YeCTBOM M3MepUTENbHbIX KaHaroB M CXeMOW 30HAMPOBAHWUSA MOTOKA.
BapuaHTbl ncnonHeHust pacxogomepa npusegeHsl B Tabn.1.

Tabnuua 1
KonunyectBo Konunyectso MMl

NcnonneHune Cxema

N3MepuUTEnbHbIX (KOHTpONMPYEMbIX
pacxogomepa KaHANOB 30HAMPOBaHUS Tpy6ONPOROIOR)
YPCB-510 y, 1 ogHonyyesag 1
YPCB-520 y, 5 ogHonyyesas 2
YPCB-522 y AByxnyvyesas 1
YPCB-530 y, 3 ogHonyyesas 3
YPCB-540 y, ogHonyyesas 4
YPCB-542 u 4 ABYyxnyyeBas 2
YPCB-544 y yeTblpexsiyyeBasd 1

B 3aBucuMMOCTM OT ycCrnoBunh npuMeHeHusi npubopa Ha

BO3MOXXHa MocTaBka pacxooMepoB CreayoLmMX NCMONTHEHUIA:

- MOMeXOo3aLlUNLLEHHOrO;

- B3PbIBO3aLMLLEHHOrO;
- MOPO30YCTOMNYMBOTIO.

obbekTe

MomexoycTonumBoe mcnonHeHne obecnedynBaeTcs UCNOSb30BaHU-
eM cummeTpuyHoun cBsasu Bl ¢ NOA ¢ noMoLLblo YCTPOUCTB Cornacyto-

LLINX.

B3pr3033UJ,I/IUJ,eHHOG UCMOJIHeHUEe pacxogomMepa B COOTBETCTBUN C

rnasown 7.3 «[lMpaBun yCTponcTBa 3NeKTPOYyCTaHOBOK» obecneyvnBaeTcs
ykomMmnnektoBaHnem ero MN3A uckpobesonacHoro ucrnonHeHuss n 6o-
Kamu nckposawmuTtHeiMu (BA).

YpoBeHb B3pbIBO3aLLNTLI — «0COO0OB3pbIBOOGE30MACHbINY.
Bug B3pbiBO3aLWNTLI — «MCKpobe3onacHasi anekTpnyeckas Lenby.
MapkupoBka B3pbIBO3aLLNTHI:
- MOA — « OExiallIBT6 X»;
- BU — «[Exia]llB».

OnucaHve B3pbIBO3ALUULLEHHOIO UCMOMHEHNS pacxogomMmepa, ero
NCNoNb30BaHMs MO Ha3HaAYeHUO, TEXHUYECKOro obcCnyXmBaHusa U T.4.
N3NOXEHO B [OOKyMeHTe «PacxogoMep-CyYeTUMK  yrbTpa3BYKOBOW.

B3pbiBo3aluieHHoe ucnonHeHve. PykoBOACTBO MO SKCyatauumy.
B60.00-00.00 P3.

Mopo3oycTonynBoe MCNoSIHEHME pacxogoMepa MOXET aKcnyaTu-
poBaTbCA NPy OTpULATENbLHOM TeMMNepaType OKpyKatoLlero Bosayxa oo
MuHyc 40 °C. lNpu 3TOM He npegycMaTpuBaeTCsl UCMOSb30BaHUE XNa-
KOKpUCTannnMyeckoro nHankaTopa v Knaematypbl npudopa.



1. OMMMCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Pacxogomep-cyetumk yrnbTpassykoBon «B3JIET MP» npegHasHaveH
Ans M3MmepeHus cpegHero o6beMHOro pacxoga u obbema peBepcus-
HbIX MOTOKOB pPasfiMyHbIX XUAOKOCTEN (ropsiden, XONOAHOW, CTOYHbIX
BOJ, KMCIOT, Wernoyen n T.4.) B OAHOM UM HECKOSTbKMX HAMOPHbIX TPY-
GonpoBodax Npy pasnuyHbIX YCNOBUSAX JKCMyaTauum, B TOM Yncre BO
B3pbIBOOMACHbIX 30HaX.

Pacxogomep MOXeT NPUMEHATBCA B 3HepreTuke, KOMMYyHarbHOM
X0381CTBEe, HeddTerasoBon, XMMUYECKOM, NULLEBON U OPYrMx OoTpacnsax
NPOMbILLIEHHOCTU. Pacxogomepbl MOryT UCMONb30BaTbCA B COCTaBe
TENnmoCYeTYNKOB, KOMMNIIEKCOB, N3MepUTENbHbIX cuctem, ACY Tl wn T.4.

Pacxogomep «B3JIET MP» moxeT ucnonb3oBatbca A namepe-
HUA pacxoda n obbema XUAKMX NULLEBLIX NPOAYKTOB: HEra3snpoBaHHbIX
HanUTKOB (COKOB, CMPOMOB, BOAKW U T.M.), MOMOYHbIX NPOAYKTOB (MOSOo-
Ka, norypta, kecpmpa, cMeTaHbl, ManoHesa U1 T.M.), KETYYNnoB, PacTBOPOB
NULLEBBLIX KNCAOT, LWeSoYen 1 T.4.

1.1.2. Pacxogomep-cyeTtumk ynbTpassykoBon «B3JIET MP» wucnonHeHus
YPCB-5xx 1, obecne4ynBaer:

- U3MepeHune cpegHero o6bLEMHOro pacxoga xmakoctm no 1 - 4 kaHanam
namepeHus (Tpybonposogam) ons ntoboro HanpaeneHnsa NoToka;

- onpeaeneHne obbema XUAKOCTM HapacTaloLMM UTOrOM OTAENbHO Ans
npsMoro M obpaTHOro HanpaBneHus rnoTtoka M ux anrebpandeckon
CYMMbI C YY4ETOM HarnpaBneHusi NOToKa ANs KaXdoro kaHana mamepe-
HUS;

- onpepeneHne Tekywero 3Ha4deHunsa CKOPOCTU U HanpaBJieHUA NOTOKa
XMNOKOCTU NO KaXXOOoMy KaHarny,

- [03MpoBaHWe npeaBapuTenlbHO 3aaHHOrO 3HAYeHUs oObema XUOKo-
CTU UMW O03MpPOBaHME B PEXMME «CTapT-CTOM» W onpeaeneHue npwu
9TOM BENMYMHbI OTMEPEHHON 403bl, BPEMEHWN J03MPOBAHUS U CPeaHEro
3Ha4YeHus pacxoda B npoLlecce A03MpoBaHuUS;

- BbIBO4 pe3yrnbTatoB U3MEPEHNA B BuMAEe TOKOBbIX, YaCTOTHO-
MMNYINbCHbIX n/vnn NorM4ecknx CUrHanoBs,

- apXMBUPOBaHME B 3HEProHe3aBMCUMONM MaMATU pe3ynbTaToB M3Mmepe-
HWUIA N YCTaHOBOYHbIX NapameTpoB;

- BbIBOJ, UBMEPUTENBbHON, MArHOCTUYECKON, YCTAHOBOYHOW, apXUBHOM U
Apyron nHdopmMauumn Ha gucnnen nHankaTopa, Yepes nocregosatenb-
HbI MHTepdenc RS-232 nnn RS-485 (no otgenbHomy kabento, no Te-
NegOHHON NMUHUK CBA3K, MO paguoKaHany unm KaHany cOTOBOW CBS3M),
a Takxke 4yepes nHTepdenc Ethernet;



- BO3MOXXHOCTb MPOrpamMMHOro BBOAA YCTAHOBOYHLIX NapaMeTpoB C y4ye-
TOM WHAMBMAYaNbHbIX OCOGEHHOCTEN U XapaKTepUCTUK 0ObekTa name-
peHUs;

- aBTOMATUYECKUA KOHTPOSb M MHOMKAUMIO HanMyus HewTaTHbIX cuTya-
umn (HC) n oTkasoB, a Takke 3anvMcb B COOTBETCTBYIOLLMNE XKypHanbl UX
BMAA N ONIUTENbHOCTY;

- 3aWUTY apXUBHBIX U YCTAHOBOYHbIX AAHHbLIX OT HECAHKLIMOHUPOBAHHOIO
focrtyna.



1.2. TexHNn4YeCcKne xapakTepmuCcTuKun

1.2.1. OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKM pacxogomepa MNpUBEAEHbI B

Tabn.2.

Tabnuua 2
HavmeHoBaHve napameTpa 3HayeHne napameTpa Mpym.

1. KonnyecTBO KaHanoB n3amepeHns otr1p04 Mo 3akasy
2. [vnameTp ycrnosHoro npoxoda Tpybonposoaa, Dy, Mm ot 10 go 5 000 Mpym.1,2
3. TemnepaTypa KOHTPONMPYEMOW Xunakoctu, °C oT muHyc 30 go 160 | [Mpum.3
4. Hanbonblee gaeneHne B Tpybonposoae, Mlla 2,5 Mpym.4
5. Hanpsikenune nutaHmns =24 B Cm. n.1.2.6
6. MNotpebnsaemas mowHocTb, BT He Oonee 12
7. CpegHssa HapaboTka Ha OTKas, 4 75 000
8. CpegHum cpok cnyxbsbl, net 12

NMPUMEYAHNA.

1.

2.

Mpu ncnonb3oBaHMK HaknagHbiX NpeobpasoBaTenen anekTpoakycTmye-
cknx (M3A) MMHUManNbHbBIA AnamMeTp YyCNoBHOro npoxoada 50 mm.

BoaMoxxHO ucnonb3oBaHne pacxogomMmepa ans pabotbl Ha Tpy6onpoBo-
Aax ¢ Dy no 10000 mm.

3. ,D,OﬂyCTMMbIVI anana3oH TeMnepaTtypbl 3aBUCUT OT UCMOJTHEHUA NpUMeE-

4.

1.2.2.

HaeMmbIx [TOA.

Mpn TMNoBoM mcnonHeHnn BpesHbix MNOA. o 3aka3y pacxogomep Mo-
XeT MNOCTaBnATbCA C U3MEPUTENbHLIMU y4acTkaMu U Bpe3HbiMu [MOA
Ha gasneHune Ao 25 Mla.

Pacxogomep obecneumBaeT namepeHune cpegHero o6bemMHoro pacxoga
npu ckopocTu notoka go 20 mM/c B COOTBETCTBUMN C (DOPMYIION:
Q =2,83-10°.v-D?,

roe Q — cpegHun o6bEMHbIN pacxos, M3/q;
V — CKOPOCTb NOTOKa, M/C;
D — BHyTpeHHUn guameTp Tpybonposoaa, Mm.

OnpegeneHne obbema NpPoOU3BOOAUTCA MPU CKOPOCTU MOTOKA He
bonee 10,6 m/c. BO3MOXHO yBenuMyeHMe [AaHHOro napameTpa Ao
20 m/c.

UyBCTBUTENBHOCTL pacxogomepa no ckopoctn notoka 0,01 m/c.

1.2.3. Pacxop,omep obecneunBaeT MHOMKALUUIO 3HAYEHUI namepdemMblX napa-

MeTPOB C paspAgHOCTblO, ykaszaHHow B [lpunoxeHun b 4vactu |l Ha-
CTOSLLEero pykoBoAcTBa.

1.2.4. Pacxogomep obecneunBaeT BbIBOA pPe3ynbTaTOB M3MEPEHUS C MOMO-

LLbIO:

- YHMBepcanbHbIX BbIxogoB — oT 1 oo 9 (no 3akaasy);
- TOKOBOrO Bbixoaa — 4 (no 3akasy);

- nHTepdenca RS-232 (RS-485) — 1;

- nHTepdenca Ethernet — 1 (no 3akasy).

9



1.2.5. Pacxogomep obecneumBaeT xpaHeHne pe3ynbTaToB paboThl B apxuBax:
- yacoBoM — 1440 3anucen (Npegbigyimx 4acos) — 60 cyToK;
- cyTo4HOM — 60 3anucen (NnpeablayLnx CyToK);
- Meca4HOM — 48 3anucen (Npegblaywmx Mecsues);
- MHTepBanbHoMm — o 14400 3anucen;
- fosatopa — 4o 512 3annucen Ha kaHar,
- XXypHane nonb3oBatensa — go 1000 sanucewn;

- XypHanax HewTaTHbIX CUTyauunh M3MepuTernbHbIX KaHanoB — o0 512
3anmcen Ha KaHarn;

- XXypHare HewTaTHbIX CUTYyauun AUCKPETHbIX BbIXo4oB — A0 512 3anu-
ceu;
- XXypHane oTkasoB — o 60 3anucewn;
- XXypHane pexumos — Ao 512 3anucen.
CpoK COXpaHHOCTU apXMBHOW M YCTAHOBOYHOM WHoOpMauun B
pacxogomepe npu OTKYEHUN BHELLHEro NUTaHNA He MeHee 1 roga.

1.2.6. DnekTponuTaHme pacxogomMepa OOSMKHO OCYLLUECTBNATbLCA cTabunman-
POBaHHbLIM HaMNPsXKeHMEM NOCTOAHHOIO TOKa HOMUHAaNbHbLIM 3HA4YEHNEM
13 gnanasoHa (22-29) B c ypoBHem nynbcauun He 6ornee £1,0 %. Uc-
TOYHUK BTOpUYHOro nutanus ot cetn 220 B 50 'y noctaBngaeTcs no 3a-
Kasy.

1.2.7. YCTOMYMBOCTb K BHELLUHMM BO3ENCTBYOLLNM (hakTopam.
TemnepaTypa okpyxatoLen cpesbi:

- 4N BTOPUYHOro mameputenbHoro npeobpasosartens (Bl1) — Temnepa-
Typa okpyxatowero sosgyxa ot 0 go 50 °C (no 3akasy BO3MOXHa Mo-
CTaBka MOpO30ycTon4mBoro ncnonHeHus Bl Ha guana3oH Temnepatyp
oT MuHyc 40 o 65 °C);

- ona BpesHbIX NM3A — Temnepatypa xmngkoctm oT muHyc 30 go 160 °C (B
3aBUCUMOCTW OT UCMNONHEHUS BPe3HbIX [1OA);

- Ans HaknagHoix NOA — Temnepatypa xuagkoctn oT muHyc 30 go 150 °C;

- ansa yctpounctea kommyTtauuoHHoro (YK), 6rnoka kommyTtauuun (BK), ons
ycTponcTBa cornacywowero (YC) — temnepaTtypa OKpyXarLero Bo3ay-
xa oT mmHyc 50 go 85 °C.

OTHocuTenbHasa BNaXKHOCTb OKpyXatLiero sosayxa:

- ansa Bl — go 80 % npu TemnepaTtype He 6onee 35 °C, 6e3 KoHOeHCa-
uumn BRaru;

- ona MN3A, YK, BK, YC — oo 100 % npu temnepatype He 6onee 40 °C, c
KOHAOEeHcaumen snaru.

ATmocgepHoe aasnenue ot 66,0 go 106,7 klMa (rpynna P2 no
FOCT P 52931.

CuHyconganbHas BMbpauus:
- ansa Bl —rpynna N2 no TOCT P 52931,
- ana NBA, YK, BK, YC — rpynna V3 no FOCT P 52931.
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CreneHb 3awmTbl no NOCT 14254
- B, BK cooTteeTtcTBYeET KOAY P54,

- YK cooTtBeTcTBYeET koay IP54, npn Ucnosib3oBaHUN repMeTusnpytoLLero
KomnnekTa — koay IP68;

- M3A ncnonHeHna B-202, -204, -302, -502, -504 — kogy 1P68, NM3A apy-
rmx ncrnosiHeHnn — kogy IP67;

- YC — kogy IP64.

1.2.8. Bug n maccorabapuTHble XapaKTEPUCTMKM COCTaBHbIX YacTen pacxo-
Aomepa npuseaeHsbl B [NpunoxeHun A.
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1.3. MeTponornyeckme xapakrepucTuUKu

1.3.1. MNMpepgenbl 4onyckaemow OTHOCUTENbHOM MOFPELUHOCTU NPy U3MEepPEHUH,

MHOUKaUUN, pernctpauumn, XxpaHeHun u nepepade pesynbTatoB MU3Me-
peHnsa cpegHero o6beMHOro pacxoga, obbema XMAKOCTU npu nobom
HanpaBfeHuM MoToKa He MPEeBbIWAKT 3HAYEeHUN, onpenensemMbiX Mo
dopmyne:

¢ [ONs pacxoQoMepoB C NepBuYHbIM nNpeobpasoBatenem pacxoga (M),
narotosrieHHbIM 3A0 «B3JIET» unu no ero nuueHsnn, npy noBepke Ha
NPOJSIMBHOM YCTAHOBKE WIM Mpu NMoBepke Ha MMUTALWUOHHOM NOBEpOoY-
Homn yctaHoBke pacxogomepos c 11 Dy>300 MM, npu TMNOBOM MOHTa-
e 1 ycrnoBuaX SKCcnnyaTauuu, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE:

0,1
o= 1(0,95 + — | — Npu ogHony4eBOM 30HAUPOBAHUN NOTOKA XUOKOCTH
Y
C BA3KOCTbIO < 4 cCr;
0,2
0=412+—| — Nnpu OAHONYYEBOM 30HOMPOBAHUU MOTOKA XUOKOCTU

v
C BA3KOCTbIO > 4 cCrT;

>
I
+

0,1
1 0,45 + — | — nNpw ABYXJlydeBOM 30HANPOBAHUN,
%

d=40,25+ 0—1j — NpW YeTbipexslydeBOM 30HANPOBAHUN,

\Y

roe o — npegernbl 4ONyCKaeMon OTHOCUTENBHOW norpeLHocTn, %;
V — CKOPOCTb NOTOKa, M/C;

¢ ans pacxogomepos c [N Ha 6a3e yvacTka gencrteytoLlero Tpybonposo-

aa vnu c MM, narotoBneHHbiMm 6e3 nuueHsnn 3A0 «B3J1IET», npu no-
BEpPKE Ha MMUTALMOHHOM MOBEPOYHOM YCTaAHOBKE, MPW TUMOBOM MOH-
TaXe W YCNoBUSAX 3SKCMyaTauuKn, YKasaHHbIX B HACTOSILLEM pPYKOBO-
OCTBE:

0=415+ EJ — Mpu o4HONy4YeBOM 30HAUPOBAaHUY,
v

0,2
0 =4/ 0,7 + — | — Npu ABYXJly4eBOM 30HANPOBAHUN,
v

d=404+ 0'075j — NpY YeTbIPEeXNy4eBOM 30HANPOBAHUN,
Y
NMPUMEYHAHUA.

1. MNepBUYHbIN NpeobpasoBaTenb pacxoda — 3TO U3MEPUTENbHbLIN Y4acToK

C YCTaHOBIEHHbIMK Ha HeM [M3A. iameputenbHbI y4acTok — 3TO OT-
pe3ok Tpybbl, NpegHa3HayYeHHbIn Ansa ycraHoBku M3A.

2. TMNOBOM MOHTaX — MOHTaX, BbIMOMHEHHbIA C cobnogeHnem TpeboBa-

HWUWA, NpUBEAEHHbIX B JOKYMeHTe «Pacxogomep-cyeTuuk ynbTpasByKo-
Bon «B3JIET MP». UcnonHeHns YPCB-5xx u. VIHCTpyKUuua no MoOHTa-
Xy» B12.00-00.00-51 M (Ttabn.A.1 lNMpunoxenna A).
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B cny4ae ncnonb3oBaHus pacxogomepa ansa ueren KoMMep4yecko-
ro yyeta B ycnosusax paboTbl, OTANYAOLWMXCS OT yKa3aHHbIX B 3KCnya-
TaLMOHHON AOOKYMEHTauMn (HETUNOBOW MOHTaX, COKpalleHHas AnvHa
NPAMOSIMHENHbIX y4acTkoB 0 1 nocne [I1, nHon Buag rugpaBnnyeckoro
COMPOTUBNEHNA U T. A4.), Npeaenbl ONYCKaeMOW OTHOCUTENbHOW Mo-
rPEeLHOCTM n3MepeHnin pacxoga (o6bema) MoryT ObITb onpeaeneHbl no
pesynbTatam pa3paboTku MeTOANKM N3MEPEHUI NPU AaHHbIX YCNOBUSAX
paboTbl pacxogomepa. Metoauka namepeHuin paspabartbiBaetca u yT-
Bep>KAaeTcs No OoTAeNbHOMY 3akasy.

1.3.2. Ana oByxrny4eBon CxeMbl 30HANPOBAHUS MOTOKA OOMYCKaKTCH OTKIO-

HEHWS OT TMUMOBOrO MOHTa)a: COKpaLUEeHHble ANWHbI NPAMONUMHENHbIX
y4acTKoB, KOTopble npuBeaeHbl B Tabn. A2 MpunoxeHnsa A MHCTPyKUnn
MO MOHTaxy.

Mpenenbl gonyckaemoun MOrpelHoCT B 3TOM Criydae He npeBbl-
LaKT 3Ha4YeHun, onpegensemMblx no oopmyrne

o= 1(1,4 +%j .
\Y

[Ans oByxsiydeBOW M YeTbIpeXSTy4eBOM CXEM 30HOAMPOBAHUA MOTOKA
AOMNYCKalTCA OTKNOHEHUS1 OT TUMOBOro MOHTaXa: ycTtaHoBka nap MNOA
no anameTpy.

Mpenenbl gonyckaemon MOrpelHoCT B 3TOM Criydae He npeBbl-
LaKT 3Ha4YeHun, onpeaensemMblx no opmyne:

ANs pacxogoMepoB € NepBuUYHLIM Npeobpasosatenem pacxoga (M),
narotoeneHHoiM 3A0 «B3JIET» unu no ero nuueHaum, npm noBepke Ha
NPOSIMBHOW YCTaAHOBKE UMW MpU NOBEPKE HA MMUTALMOHHOW MOBEpPOY-
Hou yctaHoBke pacxogomepos c [ Dy>300 mm:

0,1
o= i(0,8 + —) — Npu ABYXI1y4eBOM 30HOMPOBAHUMU;
%

d= J_r(O,G + Ej — NpU YeTbIPEXYYEBOM 30HANPOBAHUU;
v

¢ ans pacxogomepos c [Nl Ha 6a3e yvacTka gencrteytoLlero Tpybonposo-

1.3.3.

aa nnm c N, narotoBneHHbiM 6e3 nuueHsnn 3A0 «B3JIET», npu no-
Bepke Ha UMUTaLMOHHON NOBEPOYHOWN YCTAHOBKE:

0,2
0=41,2+— | — Npu ABYXIy4eBOM 30HOUPOBaHUY;
%

0,2
0= 1[0,8 +Tj — NpW YeTbipexslydeBOM 30HANPOBAHUN;
[Mpn Mcnonb3oBaHMM MHOMOSTy4EBbLIX PACXO4OMEpPOB ANSA Lenen TexHo-
NIOrMYECKOro yy4eTa npu CKopocTax notoka v < 0,5 m/c npegensl gonyc-
KaeMOW OTHOCUTESIbHOW MOrpeLHOCTM WU3MEPEHNA pPacxXxo4oMepom
obbema KMAKOCTU 3a MHTEpBan BPEMEHU > 1 Yac He NpeBbIWAlOT 3Ha-
YeHun, onpegensemMbix No opmyrne
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§=1305 -(0,9 + 0’065j, %,
’ \

roe dos — OTHOCUTENbHASA MOrpeLlHOCTb, onpegensemMasi No cCooTBeT-
cTBylOLWeNn dopmyrne, npueedeHHon B n.1.3.1, Npn CKOPOCTU MNOTOKa
0,5 m/c.

1.3.4. Npenenbl  aonyckaeMol OTHOCUTENbHOW MOrpeLHoCTM  U3MepeHus
BpeMeHM paboTbl B pasfnyHbIX pexxumax He npesbiwarT + 0,1 %.
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1.4. CocTaB

1.4.1. CocTtaB pacxogomepa npu noctaBke — B COOTBETCTBUM C Tabn.3.

Ta6nuua 3

HaunmeHoBaHuWe n ycnoBHble 0603Ha4YeHns Kon-Bo MpumevaHue
1. BTOpU4HbIN n3mepuTernbHbi npeobpasoBaTtenb MpymevaHne 1
2. NpeobpasoBaTtenb ANeKTPOaKyCTUYECKUIA - MpumevaHue 2
3. NamepuTenbHbIN y4acToK - MpumevaHue 2
4. KoMNNeKT MOHTa)HbIN MpumevaHune 3
5. MacnopTt 1
6. SkcnnyaTaunMoHHasa OKYMeHTauus

- PYKOBOACTBO MO 3Kcriyatauum, u. I, 11
- UHCTPYKLMS MO MOHTaXy

Mpumevarwue 4

NMPUMEYAHUA.

1. KonnyecTBo KaHanoB M3MepeHusi, a Takke KONMMYEeCTBO CEPBUCHbLIX MO-
Ayneun BHELLHUX CBA3EN — NO 3aKaasy.

2. KonnyecTtBo 1 TUN — No 3akaay.

3. MNMpwn Tunoson nocraeke anvHa kabensa BI1-MN3A — 10 m (2x10 m Ha ka-
Han). BoamoxHa nocTtaBka kabenen 6yxTon.

4. JkcnnyaTtaunoHHas AOKYMEHTauUusa 1 KapThl 3akasa Ha AaHHOe usgenue
N Opyryro npoaykuuio, Beinyckaemyto covpmon «B3JIET», pasmeLleHbl

Ha canTe no agpecy www.vzljot.ru.

Tam xe pa3smMelleH nakeT nporpamMmm «yHI/IBepcaJ'IbeIIZ NPOCMOTpP-

LWMK», BKITOYAKOLWNMA B CBOW COCTaB WHCTPYMEHTasbHYK MporpaMmmy
«MonuTtop B3JIET-MP (YPCB-5xx 1)» ana paboTbl ¢ npubopom no no-
cneposaTenbHbiM  MHTepdencam RS-232, RS-485 u wuHTepdency

Ethernet.
1.4.2. T'lo 3aka3y MOXeT NOCTaBNATLCS:

- UICTOYHUK BTOPUYHOro nutaHus ot cetu 220 B 50 My (MpunoxeHue E).

- yCTponcTBO cornacywouwee (cm. n.1.6.3);

- 6BNOK KOMMYyTaLMK UN YCTPONCTBO KOMMYTaUMOHHOE (M. N.1.6.4.4).

[ns nuTaHusa B3pbIBO3aLUMLLIEHHOIO UCMOMHEHUSA pacxogomMepa OT
cetm 220B 50y noctaBnaeTcss MCTOYHMK BTOPUYHOIO MUTaHUSA
«B3JET WUBI» ncnonHenns MBI1-24.24 (puc.E.4 MpunoxeHns E).
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1.5. YcTpoucTtBo n pabota

1.5.1. MpuvHUKMN paboTbl

1.5.1.1. Mo npuHumMny paboTbl pacxogoMep OTHOCUTCA K BPEMS-UMMYSbCHbIM
ynbTpa3BYyKOBbLIM pacxogomepam, paboTa KOTOpbIX OCHOBaHa Ha M3Me-
PEHUN PA3HOCTM BPEMEH MNPOXOXAEHUS YNbTPa3BYKOBOrO CurHana
(Y3C) npu pacnpocTtpaHeHun nNo 1 NpOTUB NOTOKa XMOKOCTU B Tpybo-
npoBoAe.

OcobeHHOCTbIO yNbTPa3BYKOBOrO pacxogoMepa Takoro Tuna Asns-
eTcs nonepemMeHHas nogada dneKTPUYECKMX 30HAMPYIOLMX UMMYMb-
coB, reHepupyembix B, Ha npeobpasosatenu NM3A1 n NM3A2 (puc.1).

|
M3A1

|

|

|

I

|

I

1
< |
[
=
& Fa

-
i

o

I

|

I

|

|

l——————— O —

||
BN

Puc. 1. Cxema npoxoxaeHus Y3C.

Y3C, nany4yaembin ogHum MNM3A, npoxoauT Yepes ABWMXKYLLYIOCS MO
TpybonpoBoay XnakocTb 1 BocnpuHumaetca gpyrum MNI3A. MNpu gsuxe-
HUN XKMOKOCTU MNPOUCXOOUT CHOC YNbTPasBYKOBOW BOJSIHbI, KOTOPbIA
NPUBOAUT K U3MEHEHUIO BpeMeHn pacnpocTtpaHeHna Y3C: no noToky
xngkoctn (ot MNMI3A1T k MNMIA2) BpemMs NpoxoxaeHns yMeHbluaeTcs, a
npotue notoka (ot MN3A2 k NBA1) - Bo3pacTaeT. PasHOCTb BpeMeH
npoxoxgeHns Y3C 4yepes XMAKOCTb MO U NPOTUB MOTOKA Nponopumo-
HarnbHa CKOPOCTM NOTOKa V U, criegoBaTtenbHO, 06beMHoMy pacxoay Q.

Lndposon cnocob obpabotkm npuHuMaembix [M3A curHanos
obecneunBaeT yCcToMuYnByro paboTy B YCNOBUSIX MOMEX, @ TAKKe ynpo-
LLIaeT HaCTPOWKYy pacxogomepa npu BBOAE B 3KCMyaTauumto.

1.5.1.2. CKOpOCTb XWOKOCTW, yCpeaHEHHas BAONb YyNbTPa3BYKOBOro sy4a, or-
penensieTcs Kak:

C2

Ve——[(Th, = Try) —dT
2nDth [( n2 I'Il) O]’
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1.5.1.3.

rge c - CKopocCTb pacnpocTpaHeHus Y3C B HENOOBMXHOW XXNOKOCTMU;
D - BHyTpeHHU anameTp TpybonpoBoaa;

0 - yron mexay HanpaeneHnem pacnpocTtpaHeHus Y3C 1 nnocko-
CTbl0, NEpPNEHANKYNAPHOM ocn TpybonpoBoaa;

Tt ,Thn2 - NonHOe BpeMs NPOXOXAEHUA CUrHana no KaHany name-
peHus (Bl, kabenu ceasn, oba MNIOA, XnoKoCTb) Npu pacnpocTpaHeHUmn
¥Y3C no n npoTMB NOTOKa COOTBETCTBEHHO;

dTO - pa3HOCTb BPEMEH MPOXOXAEHUS CUrHaMNa npu HenoaBMKHOM
XXMAKOCTU (CMELLEHMEe HyNns pacxogomepa);

N - KO3PULMEHT, 3aBUCALLUI OT CXeMbl ycTaHoBKkM MNM3A (puc.2):
n=1 - npu yctaHoBke 3A no Z-cxeme nnun B U-KONEHO;
n=2 - npu yctaHoBke N3A no V-cxeme.

3Ha4veHune pacxoga BblYUCNAETCS B COOTBETCTBUM C BbIpaXEHUEM:

2
_z D VK,
4

Q

roe Kr = Vep/V — ruapoamHammnyeckmin KoauLMeHT.

'mapoavHamMuyeckun KoauuueHT npeacTtaBnseTr cobon OTHO-
LeHMe cpedHen CKOPOCTU MOTOKa XMUAKOCTU B TpybonpoBoae K CKOpo-
CTM NOTOKa XWOKOCTU V, YyCPeAHEHHOW BOOSb YNbTPa3BYKOBOroO fy4a.
OH BblUUCHSIETCA HA OCHOBE BBEAEHHbIX 3HAYEeHUW LWepOXOoBaTOCTU
CTeHOK TpybonpoBoaa, BA3KOCTM KOHTPONMPYEMOWN XUOKOCTUN, BHYTPEH-
Hero AnameTpa TpybonpoBoaa, U3BMEPEHHOro 3HA4YEeHUS CKOPOCTU Mo-
TOKa.

O6bem xngkoctn V 3a uHTepsan BpemeHu T onpegensieTcs B CO-
OTBETCTBMU C (POPMYON:

v=[Q)-dt.

N3meHeHne ckopocTn pacnpoctpaHeHnsa Y3C B pabouven xuako-
CTW, CBSI3aHHOE C M3MEHEHMeM TemnepaTypbl, AaBneHust u/unm cocTa-
Ba XXMOKOCTWU, BBMAY HEM3MEHHOW AfMHblI aKyCTMYECKOro TpakTa, ydu-
TbiBaeTca B npubope nytemM onpedeneHns nosycyMmbl BPEMEHU Mpo-
xoxaeHusa Y3C pacctosHua mexay MN3A no n npotus notoka 2T:

sT=ntTe
2

B pacxogomepe OByxry4eBOro WMCMOSHEHUSA, MOCTPOEHHOro Ha 6Gase
ABYXKaHanbHOro namMepuTens, Ha oauH Tpybonposog (UY) yctaHasnu-
BatoTca Ase napbl M3A. MNpu 3TOM M3MepeHne pacxoga no Kaxaomy
ny4vy BegeTcs He3aBUCUMO, a U3MEPEHHOE 3HayYeHne pacxoda B Tpybo-
npoBoje BblHUCnsgeTcsa no dopmyre

Q=W;-Q1+W5-Qy,

17



roe W1=W,=0,5 — BecoBble KOahpUUMEHTbI Ana Kaxgon napbl [M3A
(kaxkgoro ny4a);

Q1, Q2 — pacxof, M3MepPEHHbIN No ny4dy 1 1 ny4yy 2 cOOTBETCTBEH-
HO.

B pacxogomepe YeTbIpexny4eBoro UCNOSHEHNs!, MOCTPOEHHOMO Ha
6a3e yeTblpexkaHarnbHOro M3MepuTens, Ha oauH TpybonpoBoa ycTa-
HaBnMBaloTCs YeTblpe napbl gaTynkoB. [pu 3ToM nU3MepeHne pacxoaa
No KaxxgoMmy ry4y BeOeTcsl He3aBMCMMO, @ U3MEPEHHOE 3HaYeHne pac-
xopaa B TpybonpoBoae BblMUCNsSeTcs No popmyrne

Q=W71-Q1+W5:-Qp+W3-Q3+Wy-Qqu,

roe Wi=W,=0,1382; W,=W3=0,3618 (npu pasmeLueHun NMNI3A no xop-
AaM B COOTBETCTBUM C UHCTPYKLMEN NO MOHTAXY).

1.5.1.4. 3HayeHmne pacxoga onpeaenseTcs npu BbINONIHEHUM YCIOBUS:

Qore £ Q,

roe Qorc — MMHUManNbHOE 3Ha4YeHne pacxoda (HMXHAS oTceyka), MS/H;
Q — TeKyLlee 3Ha4yeHue pacxoaa, M3/y.

PekomeHayemoe 3Ha4YeHne HMKHEN OTCEYKN COOTBETCTBYET CKOPO-
ctn notoka 0,035 m/c.

Ecnu BbinonHaeTca ycnosme Q < Qore, TO B pacxogomepe name-
peHHOe 3HayeHue pacxoda npupaBHUBAETCA HYM0, NpeKpallaeTcsa Ha-
KonneHne obbema, Bbigavya MMMNYNbCOB Ha YHMBEPCANbHOM BbIXoAe, a
TOK Ha BbIXO4€e CTaHOBUTCS PaBHbIM HUXXHEMY 3HAYEHUIO AnanasoHa.

Mpwu BbINONIHEHMM YCnoBUSA Q > Qmax (FA€ Qmax COOTBETCTBYET CKO-
poctn notoka 10,6 m/c) namepeHne pacxoga NPOAOIHKAETCHA, HO npe-
KpallaeTcsl HakonneHne n apxmempoBaHue obbema, Bblgadvya umnysb-
COB Ha yHUBepCasibHOM BbIXOAE, a TOK Ha BbIXOA4E CTAaHOBUTCH paBHbIM
BEPXHEMY 3HAYEHUIO AnanasoHa.

1.5.1.5. HaknagHble QA ycTaHaBNuBaKTCA Ha HapyxHyt cTeHky WY ©6e3
BCKpbITUA TpybonpoBoaa, BpesHble [TOA — B oTBepCcTUs B cTeHkax LY.

M3A moryT yctaHaBnuBaTbCs Ha TpybonpoBoA4 MO cCreaylowum
cxemam (puc.2):

- Z-cxema — [1OA pasmelualoTcsl Ha NPOTMBOMOMOXHbLIX CTeHKax LY B
NSOCKOCTKU, Npoxogsuwen BAonb ocn UNY (yctaHoBKa «nNo AnameTpy»)
nnbo napanneneHo ocn NY (yctaHoBKa «no xopAe» — TONbKO Bpe3Hble
M3A); npu atom curHan ot ogHoro MNM3A k gpyromy npoxoguT 6e3 oT-
paxxeHust OT BHYTPeHHewn nosepxHocTtu NY;

- V-cxema — NMOA ycTaHaBnmBaloTCa BAOSb O4HOM CTeHKn WY B nnocko-
cTn, npoxogsawen soonb ocu UNY; npm atom curHan ot ogHoro MN3A no-
nagaeTt K gpyromy nocrie oTpaxeHust OT BHYTPEHHen nosepxHoctn NY
(Npn ogmnHakoBOoM 3HaveHun yrna 6 Y3C npoxoaut B ABa pasa 60rb-
LW NYTb, YEM NPU Z-CXEME);

- B U-o6pasHbin Y (Tmna U-koneHo) — BpesHble OA pasmeluatoTcs B
Topuax npsamoro otpes3ka WNY; nmpu 3TOM curHan pacnpocTpaHsaeTcs
BOOJSb OCU MOTOKA.
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YnbTpa3BykoBOM

NnaA M3A
/ nyy

,/ v/ NaA
YnbTpa3BykoBOM YnbTpa3ByKkoBOW
ny4 y4
a) no Z-cxeme 6) no V-cxeme B) B Y Tuna U-koneHo

Puc. 2. Cxembl yctaHoBKM DA Ha TpybonpoBopae.

[MpOoOonbHbIN Yron yCTaHOBKMN BPe3HbIX [MOA B NpsiMOnNHENHbIN LY
(yron mexgy ocbto BpesHoro N3A 1 NnockocTblo, NeprneHanKynsapHom
ocu TpybonpoBoaa) MOXeT fexaTb B gnanasoHe oT 20° go 70°, peko-
MeHayemoe 3HadeHne — ~ 45°. [pu Dy>2000 AvanasoH O0oMyCTUMbIX
3Ha4YeHUn NPoAOSIbHOrO yria ycTaHoBKM Bpe3Hbix MOA onpenensietca
xapaktepuctmkamu obbekta pasmeryeHus M.

1.5.1.6. 3oHOnpoOBaHME NOTOKA XUOKOCTN MOXET NPON3BOAUTLCA OOHUM, ABYMS
UNKn YeTbipbMs Nydamu (puc.3).

NaA1l NaA12 MN3A1.1 N3A11 M3A2.2 N5AL1  M3AL2

(llii

%

N3A2 NaA22 MN3A2.1 N3A2.1 M3AL1.2 M3A4.1  M3A4.2
a) 6) B) r)

a) ogHONy4YeBOE 30HAMPOBAHUE NO AUaMeTpy;

0) oByxry4yeBoe 3oHAMPoBaHME Nno xopae (4ns BpesHbix M3A);

B) ABYX/lydeBO€ 30HAMPOBaHNE NO AnameTpy;

r) YeTblpexnyyeBoe 30HANPoOBaHUE No xopae (4ns BpesHbix M3A).

Puc.3. PacnonoxeHue nap N3A no ceyeHuio TpybonpoBoga npu pasnuu-
HbIX cnoco6ax 30HANPOBAHMA NOTOKA XXUAKOCTU.
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BoaMoxHble BapuaHTbl ycTaHOBKM MOA ykasaHbl B Tabn.4.

Tabnuua 4
Bup 1-nyyeBoe 2-ny4eBoe 4-nyyeBoe
30HOMPOBAHUS
Cxema Y tnna
ycranoski NM3A |U-koneno Z-cxema | V-cxema Z-cxema V-cxema | Z-cxema
PacnonoxeHune no ocu Mo guamer no Mo anameTpy* no
nap N3A noToka Py xopae Py xopae
Dy, NY, mm <50 >50 > 150 > 400
BpesHbie
[9A + + + + - +
HaknagHble
oA - M - i M -
* — HETUMOBOW MOHTaX
1.5.2. YcTponcrteo
CprKTypHaFI CXeMa pacxogomMepa rnpumsegeHa Ha pI/IC.4.
BTopuyHbIN n3amepuTenbHbIM NpeobpasoBaTenb
Moagynb 06paboTkun faHHbIX
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Pacxopomep-cyetyunk ynetpassykoson «B3JIET MP» ucnonHeHus
YPCB-5xx 1 cOCTOMT 13 OAHOrO Ui HECKOSbKMUX NEePBUYHbLIX Npeobpa-
30BaTefnien pacxoga v BTOPUYHOTO N3MepuTenbHOro npeobpasoBaTens.

MepBnYHbLIM Npeobpa3oBaTtenb pacxoda npeacTtaBnseT cobon cne-
UnanbHO WM3rOoTOBMEHHbIN U3MEPUTENbHbIA Yy4acTOK (OTPe30K TpyObl C
npucnocobneHnamm ons ycraHosku NM3A 1 MoHTaxa B TpybonpoBos) €
YCTaHOBIIEHHBbIMW Ha HEM OOHOW, ABYMSA UMW YeTbipbMsa napamu M3A
13 KOMMMeKTa pacxogomMmepa.

BoamoxHO ncnonb3oBatb B kadectse Y gencreyrowmn tpybonpo-
BOJ Hajgnexawlero kadectBa WM COCTOSIHUSA Mocrie NoAroTOBKUM ero K
MoHTaxy MN3A.

KonnyectBo nepBuYHbIX NpeobpasoBaTtenen, BXOASLWMX B COCTaB
pacxogomepa, u konudectso nap MN3A, yctaHaBnuBaembix Ha WY, on-
pegenseTcs BUAOM MCMNOSTHEHMS pacxogomepa.

BTOpuYHbIN M3MepuTenbHbIM NpeobpasoBaTtenb COAEPXKUT U3Me-
puUTenb, YNPaBnsoOWNA INEKTPOAKYCTUYECKMM 30HAMPOBaHMEM U 06-
pabaTbiBalOWMA M3MepUTENbHbIE CUrHanbl, U BblYMUCNUTENDb, BbIMNOSI-
HSAIOLWNIN BTOPUYHYO 00paboTKy mameputenbHon MHdopmaumm n xpa-
HeHue pe3ynbTaTtoB namepeHun. ObmMeH gaHHbIMU MeXxay nratamMmu ns-
MepuUTens U BbIYUCIIUTENS OCYLLECTBISAETCA MO BHYTPEHHEMY WHTep-
ency RS-485.

[na obecneyeHns BHELIHUX CBA3EW pacxogoMepa Ha nnaTe Bbl-
YUCNNTENS YCTAHOBIIEH 3NEKTPOHHbLIN KOMOMHUPOBAHHbLIN MOAYIb YHU-

BepcarnbHOro Bbixoda M nocriegoBaTenbHbIX UHTepdencos RS-232 u
RS-485.

Kpome Toro, mo 3akasy Ha nnaTy BblMMCIIMTENS AOMNOSTHUTENBHO
MOXHO YCTaHOBUTb O OBYX 3MEKTPOHHbLIX CEPBUCHLIX MOLYMNEN BHELU-
HUX CBSAA3EMN:

- OOVH Unn Ba 4-KaHanbHbIX MOOYNSA YHUBEpPCanbHbIX BbIXO40B;
- MOAYfb TOKOBOrO BbIX0Aa;
- Mmoay”nb uHTepdenca Ethernet.

B pacxogomepe ¢ gBymsa u 6onee kaHanamm W3MEPEHUN OAWH
4-KaHarnbHbIN MOAOYNb YHUBEPCasbHbIX BbIXOL4OB YCTaHaBnMBaeTCs Mo
YMOJSTHaHWIO.

Mpn HeobxogumocTn obecneynTb B6onee 0gHOro TOKOBOro BbIXO4a
NCnonb3yeTcsl BHELWLHMI aganTep TOKOBOro Bbixoga, npeobpasyowmi
YaCTOTHbIA CUrHan (CUrHasnbl) CEPBUCHOIO MOAYNS YHMBEpPCASbHbIX Bbl-
XOA0B B TOKOBbI cUrHan (CurHanbl).

YnpasneHue paboTton pacxogoMmepa n nHanKaumsa n3aMepuTenbHOMN,
YCTaHOBOYHOW, AMArHOCTUYECKOW, apXMBHOW WHopmauumn obecneymn-
BaeTCs C MOMOLLBIO KraBuaTypbl U rpamnyeckoro Xunakokpuctannuye-
ckoro nHamkatopa (XKKW). KK obecneunBaeT BbIBOL YETbIPEX CTPOK
andasuTHO-UMppoBon nHbpopmaumm npu 20 cumBonax B CTpoke. lle-
puog obHOBNEHNs Tekywen nHopmaummn Ha akpaHe XKW coctaBnser
1c.
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1.5.3. Pexxnmbl paboThbl
1.5.3.1. Pacxogomep umeet Tpu pexmma paboTbl:
- HACTPOWKA — pexuM HacTpOWiK1 1 NOBEPKM:;
- CEPBUC — pexxum noaroToBKM K aKcnnyaTaumm;
- PABOTA — akcnnyaTaunoHHbIM pexum (pexnm nonb3oBartens).

Pexumbl oTnu4aoTca ypoBHeM JOCTyrna K MHgopmauuun (MHOMUK-
pyemon Ha gucnnee u/vnu nepegasaemon no mHtepdencam RS-232,
RS-485, Ethernet) 1 BO3MOXHOCTAMW MO N3MEHEHWUIO YCTAHOBOYHbIX
napamMeTpoB pacxogomMmepa.

HanbonbLunMy BO3MOXHOCTAMM obnagaeT pexum HACTPOWKA. B
3TOM pexumMe UHOULMPYIOTCH BCe NapaMeTpbl U BO3MOXHa Moandurka-
UMsa BCEX YCTAHOBOYHbIX MapaMeTpoB. HauMeHbLLIMMU BO3MOXHOCTAMM
obnapaet pexum PABOTA.

YnpasneHne paboTon pacxogomepa B pasfinyHbIX pexnmax MoxeT
OCYLLECTBMATLCA C KnaBnaTypbl U OpraHnM3oBaHO C NOMOLLbID CUCTEMBI
MEHIO N OKOH Pa3HOro ypoBHS, oToOpaxaemblx Ha aucnnee. NMNopsgok
ynpaBneHusi, cuctema nHankauum, B3ammocBsi3av MEHIO N OKOH, a Takxke
Tabnuubl NnapameTpoB, UHOULMPYEMbIX HA AUCNIee, NPMBEAEHbI B Yac-
Tn |l HacTosLLEero pykoBoacTea.

YnpaenaTtb paboTon pacxogomMepa MOXHO Takke no nHtepdencam
RS-232, RS-485, Ethernet.

1.5.3.2. Pexnm paboTbl 3agaetca KoMOuMHaumen Hanudmsa / oTCyTCTBUS 3aMbl-
KaHUSA C MOMOLLbIO NepeMbIYEK KOHTaKTHbIX nap J3 u J4, pacnonoxeH-
HbIX Ha cybbnoke 06paboTkn gaHHbIX (cM. puc.B.1).

CooTBeTCcTBME KOMOMHaUM pexnmam paboTbl MNPUBEAEHO B
Tabn.5, rge « + » — HanNnuMe 3amMblKaHWS KOHTAKTHOM Mnapbl, @ « - » —
OTCYTCTBME 3aMblKaHMS.

Ta6bnuua 5
Pexunm paboThl J};OHTaKTHaﬂ nap§4 HasHauyeHune pexnma
PABOTA - - Okcnnyaraums
CEPBUC i 4 lNogroToBka
K 9KcnnyaTtauum
HACTPOWKA + - Hactpoiika
1.5.3.3. Pexxum PABOTA — 3TO pexum akcnnyaTaumm pacxogoMmepa Ha ob6bek-
Te.
B pexume PABOTA nonb3oBatenb MMeeT BO3MOXHOCTb NpocMaTt-
puBaTb:

a) n3Mmepsemble 3Ha4YeHUs napameTpoB: 06BbLEMHOro pacxoaa, 06beMoB,
HaKOMMEHHbIX NPy NPSIMOM M 0OpaTHOM HanpaBneHUM NOTOKa, a Takke
nx anredpanyeckon CyMMbl, CKOPOCTU ABMXKEHMUS XKUOKOCTY;

0) cogepXXnmoe apxvMBOB M XYPHAnoB (3a UCKMIOYEHUEM XKXYpPHanoB peru-
CTpaumm U3SMEHEHWI PEXNMOB N OENCTBUIN NONb30BaTENS);

B) KOH(UrypaLMOHHbIE MapaMeTpbl: PexuM nepexoda npuGopHbIX Yacos
Ha «3MMHee»/«neTHee» BPeMsl, TUMbl YCTAHOBMEHHbLIX CEPBUCHBLIX MO-
Aynein n xapakTepUCTUKN BbIXOAOB;
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r) napameTpbl paboTbl:
- oKasaHnsa NpMbOpPHbIX Yacos;
- NapameTpbl CBA3M NO UHTepdencam RS-232, RS-485, Ethernet;
- BpEMS Havarna v NpoaomKNTENbHOCTb HewTaTHbIX cutyaunn (HC);
- CNoBa COCTOSIHUS U3MEPUTESNbHbBIX KaHanoB 1 BbIXOO0B.

B pexxume PABOTA nonb3oBaTenb UMEET BO3MOXHOCTb 3afaBaTb
3Ha4YeHns1 403 U BbINOMHATL NpoUeaypy A03MPOBaHUSA; yCTaHaBNMBaTb
napameTpbl paboTbl No nHTepdencam RS-232, RS-485, Ethernet: ce-
TeBon agpec npubopa, cKkopocTb paboTbl, ANMUTENBHOCTL 3aOepPXKKW,
naysbl 1 T.A4.

1.5.3.4. Pexxum CEPBUC — 310 pexunm nogrotoBku pacxogomepa K akcnnyaTa-
LMK Ha oObekTe.

B pexnme CEPBUC pononHUTensbHO (MO OTHOLLEHUIO K PeXumy
PABOTA) BO3MOXHO:

a) npocMaTpuBaTh XypHarbl perucTpauum N3MeHeHUn pexmMmoB 1 XXypHan
JencTBMi NoSfib3oBaTens;

0) npocmaTpmBaTb U U3MEHATD:
- NapamMeTpbl NepBMYHOro npeobpasoBaTens pacxoaa;
- NapameTpbl 06paboTkn pe3ynbLTaToB N3MEPEHUS;
- TEXHONOrMYeCcKne napameTpsbl;
- eJuHUUbI n3mepeHus pacxoaa (obbvema) [M3/q; M3/c; n/MuH (Ms; ny;
- TUMbl N 3HAYEHNSA NApaMEeTPOB MOAYSEN BHELUHNX CBA3EN;
- HACTPOWKM NHTEPBANbHOIO apxmBa;
- NOKa3aHnsa NpUBOPHLIX YacoB.;
- pexnm nepexona NpUOOPHbLIX YacoB Ha «3UMHEeEe»/«JeTHee» BPeEMS;
B) NPOBOANTb KannbpoBKy Ha OObEKTE;
r) OBHYNSATb CYETYMK OOBLEMOB;
A) NpoBOANTb MHULManu3auuio npmbopa;

e) oumaTb XXypHanbl (3@ UCKMOYEHUEM XypHana perucTpauum nameHe-
HUN PEXNMOB) N apXMBbI.

1.5.3.5. B pexume HACTPOWKA BO3MOXHO npocmaTpuBaTb U moanduLmpo-
BaTb BCe NnapamMeTpbl 6€3 UCKNIOYEHNS.

B pexume HACTPOWKA pononHuTensHo k pexumam PABOTA u
CEPBWC moxeT nponsBoanTbCS:

- NoOBepKa pacxoaomepa;
- 0YMCTKA XXypHana nosnb3oBaTtens;
- 3an1cb B NaMsiTb 3aBOACKOro HoMepa npubopa.
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1.5.4. BHelwiHue cBA3U
1.5.4.1. lNocnepoBaTenbHble MHTEPJENCHI

MocnepoBaTenbHble UHTepdencbl RS-232, RS-485 n uHTepdenc
Ethernet nossonstT ynpaBnate NpubOpPOM, cUMTbIBATb U3MEpUTESb-
HYI0, apXMBHYIO, YCTAHOBOYHYIO U OMArHOCTMYECKYH MHOpMaLno, Mo-
AndrumpoBaTb YCTaHOBOYHbIE NapameTpbl. [locnegoBaTtesnbHble WH-
Tepdencobl RS-232 n RS-485 noggepxusatot npotokon ModBus (RTU
ModBus 1 ASCIlI ModBus), NpuUHATBIN B Ka4yecTBe CTaHAAPTHOro B Npu-
6opax doupmbl «B3JTIET».

NHTepdenc RS-232 moxeT ncnonb3oBaTbCa ANA HENOCPEACTBEH-
HOW CBA3M C nepcoHanbHbiM koMmnbtoTepoM (IMK):

no kabenw (Npu AnvHe NNHUK CBA3K 40 12 M);
no TeneOHHON NUHMK (C NOMOLLbLIO TenedOoHHOro Moaema);
no paamokaHany (C NoOMoLb0 pagnomMoaema);

no NiMHUM undppoBon cBasm ctaHgapTa GSM 900/1800 MIMy ¢ nomoLwbto
aganTtepa cotoBou ceasn «B3JIET AC» ncnonHeHna ACCB-030.

[lanbHOCTb CBSI3N NO TenedOHHOW NUHWUK, paguoKkaHany unu kaHa-
na COTOBOW CBSi3M OnpeaensieTcs Ux XxapakTepucTmkamu.

NHTepdenc RS-485 obecnevnBaeTt cBA3b No kabentwo B rpynne m3
HECKOSbKMX abOHEHTOB, OAHMM U3 KOTOpbIX MoXeT 6bITb K, npu anu-
He nuHuKM cBssnm go 1200 m.

MoakntoyeHne agantepa cotoBon cBa3m ACCB-030 k nHrepdency
OLMHOYHOro npmbopa nnn K NMHUN CBA3M rpynnbl NpubopoB AaeT BO3-
MOXHOCTb nepefaBaTtb MHAOPMALMIO MO KaHarny COTOBOM CBS3U, B TOM
yncne n B VIHTepHeT.

Mcnonb3ysi kaHan COTOBOM CBA3M MOXHO Ha 6ase nporpamMmHOro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb AUCMNETYEPCKYO CeTb Ans
MHOTMX OOWHOYHBIX U rpynn NpubOpPOB Kak OAHOTUMHLIX, TaK U Pa3HO-
TUMNHbBIX MO HAa3HAYEHMIO.

CkopocTtb 06meHa no nHrepdencam RS-232 n RS-485 (ot 2400 oo
19200 bop), a Takke napameTpbl CBA3M yCTaHaBAMBAKOTCA NporpamMmm-
HO.

BHAMAHUE! He ponyckaetcs ogHOBpeMeHHOe MUCMNOoNb30Ba-
Hue nHrtepcencoB RS-232 n RS-485.

WHTepdenc Ethernet ncnonb3yetca ons cesasym nNpubopoB B J0-
KanbHOW CeTU, a TakKe MOXeT UCMNOoNb30oBaTbCA ANA oOMeHa AaHHbIMM
yepe3 WMHTepHeT mexay npubopamu noOKanbHOW CeTU U yaarneHHbIM
KOMMbtoTEPOM (KoMnbtoTepammn). OBMeH ocyLlecTBAseTCa Yepes L3
noKanbHOW ceTn, MMelLwWwmn cobeTBeHHbIn (rnobanbHbli) IP-agpec.
Mpn obMeHe gaHHble ynakoBbiBaOTCA B CTeK NnpoTokonos Ethernet / IP
/ UDP / TFTP / ModBus. lNoggepxuBaetcsa Takke npotokon ARP
(Ethernet / ARP), koTopbln ucnonb3yetca ans onpegenenna MAC-
agpeca y3na no |IP-agpecy 3anpoca.
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1.5.4.2. YHuBepcanbHble BbIXOAbl

Pacxogomep B 3aBMCMMOCTU OT KONMYECTBa YCTAHOBIIEHHbIX Cep-
BUCHbIX MoAynen yHuBepcanbHblX BbIxogoB (cMm. n.1.6.1.3) moxer
nmeTb oT 1 go 9 ranbBaHWYECKN pa3sBsA3aHHbIX YHUBEPCaribHbIX BbIXO-
[0B.

HasHauyeHns1 yHMBepcarnbHbIX BbIXOAOB, pPeXUMbl paboTbl, napa-
MEeTPbl BbIXOAHbLIX CUrHarNoB, a Takke OTKMYeHe BbIXOAOB 3a[aloTcs
nporpaMMHbIMK yCTaHOBKaMu. BO3MOXHble 3Ha4YeHUs1 YCTaHOBOK ANst
pasnuYHbIX PEXUMOB NpuBeaeHbl B Tabn.b.6, B.7 yacTtu Il HacToswero
pyKoBOACTBA.

Cxema OKOHEYHOro Kackaga BbIXOOOB WM OnucaHue ero paboTsl
npueeaeHo B NpunoxeHun b.

e B yactoTHOM pexume paboTbl Ha OTKPbITbIN BbIXOA BbIOAETCA UM-
nynbCHasa MocnegoBaTeNnbHOCTb TUMNA «MeaHOp» CO CKBaXHOCTbIO 2,
yacToTa cnefgoBaHUs KOTOPOW NponopuMoHaribHa TEKYLWEeMY 3HaYEHMUIO
pacxoga. Bo3moxHo macwtabupoBaHme paboTbl 4aCTOTHOrO BbIXxoda
nyTeEM MPOrpamMMHON YCTAHOBKM 3HAYEHUS MaKCMMaribHOW 4YacToTbl pa-
00Tbl BbIXxoAa Fuake, KO3(ppmuneHTa npeobpasoBaHusa Buixoga KP, a
Takke HWKHEro Qun 1 BepxHero Qg MOPOroBbIX 3HAYEHMIN pacxoaa, Co-
oteeTcTBytowmx Yyactote 0 'y n Fyake Ha Bbixoge. MakcMmanbHO BO3-
MOXHOoe 3HavyeHne Fyaxe — 3000 L,

e B umMnynbcHOM pexume paboTbl Ha OTKPbITbIM BbIXO4 KaXOyl CeKyHOy
BblJaeTcs nayka MMMynbCoB, KONIMYECTBO KOTOPbLIX C y4ETOM Beca UM-
nynsca K, cooTBeTcTByeT 3HayeHuio obbema, naMepeHHoMy 3a npe-
Ablaywyo cekyHay. MakcumanbHO BO3MOXHas 4acTtoTa cregoBaHus
MMNYNbCOB B Nayke (Tvna «MeaHap» CO CKBaXXHOCTbIO 2) — 500 Iu,.

e [Ina npaBunbHOW paboTbl yHMBEpPCamnbHbIX BbIXOAOB B pacxogomepe
npegycMoTpeHa npoueaypa aBToMmaTU4eCcKoro pacyeTta koadpduumeHTa
KP (I/IMI'I/MS, nMn/n) B YaCTOTHOM pexnme n Beca nmnynsca K, (M3/VIMI'I,
n/vMmn) B UMNYrbCHOM peXxume.

Pacuyet KP npousBoguTcsa No 3agaHHbIM nosfib3oBaTenemM 3Ha4yeHu-
AM Qgn U Qun ¥ MAKCUManNbHOMY 3HAYEHUIO YacToTbl Fyake, pacyeT K, —
no 3agaHHbIM Qgn M ANIUTENBHOCTU BbIXOOHLIX MMMNYbCOB T B Ananaso-
He oT 1 go 500 mc.

e B nornyeckom pexvmme Ha BbIXo4e Hanuumio cobbiTus (Unun ero onpe-
AENEeHHOMY COCTOSIHMIO) COOTBETCTBYET OOUH YPOBEHb 3NEKTPUYECKOrO
curHana, a oTCcyTCTBMiO COBbITMS (UM MHOMY €ro COCTOSIHUIO) — ApYrown
YPOBEHb CUrHana.

[MporpaMmmHO Ons BbIXOA4a B FIOMMYECKOM peXxmnme YyCTaHOBKOW 3Ha-
YeHVs1 BbICOKMM UM HU3KUM 33a0aETCH aKTUBHbIN YpPOBEHb CUrHana
(AKTUB. yp.), T.e. YpOBEHb CUrHana, COOTBETCTBYIOLUNA HAIIMYUKO CO-
ObITMSA. DnekTpuyeckne napameTpbl ypOBHEN CUrHana ykasaHbl B [pu-
noxeHuu b.

Mpn HeobxoaNMMOCTN MOXeT ObITb Ha3HayYeHo cpabaTbiBaHuE Bbl-
X0Aa B NIOMMYECKOM pexunme rno 3agaHHoMy 3HaveHuto BepxHen (Q>Qgy)
nnu HWxHen (Q<Quy) YCTaBKK MO pacxoay.
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e [lpn NpoBeAeHMM O03MPOBaAHMSA NapameTpbl CUrHama, NocTynaoLLlero
Ha BbIXOZ, onpenensTcs pexnMmom paboTbl (MMNYNbCHBLIA UK NOrK-
YeCKuin) yHMBepcanbHOro Bbixoaa.

Ecnn yHMBepcanbHbI Bbixod paboTaeT B MMMNYNbCHOM pexunme u
ANs Hero 3agaHo HasHadeHue Mapam. <Mmn. fo3 x>, To No oKoH4Ya-
HUIO [03MPOBaHUSA Ha BbIXOA BblAAETCSH OAMH UMMNYNbC 3a4aHHON Anu-
TenbHOCTH.

Ecnn yHuBepcanbHbi BbiIxo4 paboTaeT B IOrMYECKOM pexunme, To
YpOBEHb CUrHana Ha BbIXOAe M3MEHSIeTCs B MOMEHT Hayana u B Mo-
MEHT OKOHYaHWsI JO3MPOBaHMSI.

BHUMAHME! lNMpn paboTte pacxogomMmepa B COCTaBe TEMIOCHETYM-
koB «B3JIET TCP-M» pekomeHOyeTcsi Ucrnonb3oBaTb UMMYIbCHLIA pe-
XXMM paboTbl COOTBETCTBYIOLLEIO YHNUBEPCaribHOro BbIXOAa.
1.5.4.3. TokoBbIl BbIXOA,
TokoBbIN BbIXO4 MOXET OblTb peanM3oBaH C NOMOLLbIO CEPBUCHOTO
MOAYNSA TOKOBOro Bbixoga. HasHayeHne n napameTtpbl paboTbl TOKOBO-
ro Bbixoga Ha 6a3e cepBMCHOIMo MoAyrns ycTaHaBMMBaKTCHA NPorpaMmm-

HO. Bo3MOXHble 3Ha4YeHns ycTaHOBOK NpuBedeHbl B Tabn.b.6, 6.7 vac-
Tn |l HacTosLEero pykoBoacTea.

ManbBaHN4YeCKM pa3Bsi3aHHbIN TOKOBLIN BbIXOL CEPBUCHOTO MOAYNSA
MoXeT pabotaTtb B ogHOM M3 Tpex guanasoHoB: (0-5) MA, (0-20) mA
nnu (4-20) MA.

HomMmuHanbHasa cratndeckas XapaKTepunucTnka TOKOBOIro Bbixoaa

I —1
Qy = Qun + (Qgry — Quypy) - -B2X—MMH_
IMaKC - IMl/IH
roe Qv — naMepeHHoe 3HavyeHne pacxona (M3/q; m>/c; n/MuH);

Qun — 3a[j@HHOE 3HAYEHUE HVKHErO Nopora ro TOKOBOMY BbIXOAY,
COOTBETCTBYIOLUEE |y, M /4; MP/C; NIMUH;

Qs — 3a[j@HHOE 3HaYeHVe BEpPXHETO NOpora no TOKOBOMY BbIXOAY,
COOTBETCTBYIOLLEE lyare, M/4; MP/C; N/MUH;

lgux — 3HAYEHME BbIXOOHOIO TOKOBOrO CUrHamna, COOTBETCTBYioLlee
N3MepeHHOMY 3HaYeHuto pacxoaa, MA;

[y — MMHUMarnbHOE 3Ha4YeHMe ananasoHa paboTbl TOKOBOrO BbIXO-
aa (0 unu 4), MA;

Iwake — MAKCUManbHOE 3Ha4YeHne amanasoHa paboTbl TOKOBOrO Bbi-
xoga (5 unn 20), MA.

TokoBbIM BbIxoA4 B AnanasoHax pabotbl (0-20) MA nnn (4-20) mA
MoxeT paboTaTb Ha Harpy3ky conpoTusneHmem go 1 kOm, B AnanasoHe
(0-5) MA — 0o 2,5 kOm.
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Apyrne TokoBble BbIXOAbl MOryT ObITb peanu3oBaHbl C NOMOLLbIO
agantepoB TokoBoro Bbixoga ([MpunoxeHue M), nogkntoYaemMblx K COOT-
BETCTBYIOLLUMM YHMBEpPCAsibHbIM BbIXO4aM pacxogomepa, paboTalowmm
B YAaCTOTHOM pexume.

HasHayeHne u napamMeTpbl AaHHbIX TOKOBbIX BbIXOOOB onpeaend-
HOTCA HaCTpOVIKaMM COOTBETCTBYHOLWMX YaCTOTHbIX BbIXOAOB U adanTe-
POB TOKOBOIO BbiXo4a.

[onyctumas onuHa kabensi cBsA3M MO TOKOBOMY BbIXOAY onpefe-
NAEeTCsi CONPOTMBIIEHUEM JIMHUM CBSI3W U BXOOHLIM COMPOTMBIIEHUEM
NMPUEMHMKA TOKOBOro curHana. Cymma conpoTUBIEHWIA He [OIMKHA
npeBbIWaTh YKa3aHHOro COMPOTMBIIEHUST HArpy3Ku.

1.5.5. Perncrtpauus pesynbtaTtoB

1.5.5.1. PesynbtaTbl UBMEPEHUN U BbIYMUCIIEHUW MO KaXOOMY KaHamny 3anuchbl-
BalOTCS BO BHYTPEHHWE apXuBbl: YAaCOBOW, CYTOYHbIN, MECSAYHbIA, WH-
TepBasnbHbIA M apxvB Jo3aTopa.

YacoBoW, CYyTOYHbIN U MECAYHbIA apXMBbl 3aMOMHATCA OTAESbHO
AN KaXXOoro KaHarna u Bce apXxvBbl UMEIOT OANHAKOBYIO CTPYKTYPY.
nMyBbuHa apx1MBOB COCTaBnseT:
- yacosoro — 1440 3anucen (nNpeablayLmMxX YacoB);
- cyTo4Horo — 60 3anucen (NpeablayLmx CyToK);
- Meca4Horo — 48 3anucen (npeablayLwmx Mecaues);
- nHTepBanbHoro — 14400 3anucen (NpegbliayWmnX MHTEPBArioB apXuBK-
poBaHus).
[OnuTenbHOCTb MHTEpBana apxXnBMpOBaHUSA MHTEPBArbHOIO apxmBa
MOXET yCTaHaBnmnBaTbCs B npegenax ot 5 ¢ Ao 120 MuH.
B ogHon 3anmcu ukcmpytoTcs 3HauYeHus crnefylowmx napamert-
POB:
- V+ — cyMMapHbIi 00beM npu NPAMOM HanpaBneHUn NOTOKa 3a UHTEp-
Ban apxXmBMpOBaHUS, m> (n);
- V- — cymmapHbii 06bem npu obpaTtHOM HanpasfeHWM MOTOKa 3a WH-
TepBas apxMBUpOBaHUA, m> (n);
- ZV — cyMMapHbI 00beM C y4eTOM HanpasfeHnsa NoToKa 3a UHTepBan
apXnBMPOBaAHUSA, M3 (n);
- Tnp — Bpems NpocTos,, C — B HAaCOBOM apXmMBE, YaC:MUH — B CYTOYHOM U
MECSAYHOM apxmBax; B UHTEpPBaANbHOM apxmBe Tnp He ukcupyeTcs.
Kpome TOro, B apxmBax MHOrory4eBoro npubopa B Buae CrioBec-
HOW 3anucu ukcupyeTcs nponagaHue Y3C B nyde (nyyax).
MHankauua 3HayvyeHur apxuBupyembiX MapamMeTpoB COMNpoOBOXAa-
eTca 0603Ha4YeHneM NHTepBarna apXuBMpPOBaHUS:
- AaTtbl 1 Yaca — ansi YacoBOro apxmBea;
- AaTbl — ANS CYyTOYHOro apxuBa;
- Mecsila 1 roga — ons Mecsi4HOro apxmBa;
- AaTbl U BPEMEHM OKOHYaHMUS MHTEpBarna apxvMBMpOBaHWUsS — AN UHTEp-
BaNbHOro apxmBa.

[na kaxgoro apxuBa npegycMoTpeHa npoueaypa novcka tpebye-
MOW apX1UBHOM 3anucu.
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1.5.5.2. ApxmB go3aTopa npegHasHadeH anga 3anvcu napameTpos No pesynbTa-
TaMm O03MPOBaHUS U MOXET cogepaTtb Ao 512 3anucen Ha kaHan. Ka-
XOasa 3anucb COOEPXUT:

- AaTy 1 BpeMs Havana A4o3MpoBaHus;

- V3 — 3ajaHHOE 3HaueHune [03bl, M (n);

- V[, — OTMEpEeHHOe 3HaueHue o3bl, M° (n);
- Ta — Bpema Habopa ao3bl, C;

- AaTy 1 BpeMsi OKOH4YaHWUsi Habopa [03bl;

- Qcp — cpegHui ob6beEMHBIM pacxod B npouecce A03MpoBaHUS, M3/
(n/muR).

1.5.5.3. I3aMeHeHne 3Ha4yeHuU YCTaHOBOYHbIX MapameTpoB (UKCUPYKOTCA B
XXypHarne nonb3oBartens, KOTopbli MOXeT cogepxaTb 4o 1000 sanucen.
B >xypHane dukcnpyetca:

- faTa n Bpems nponsseseHHon Moandmkauunu;

- HaMMeHOoBaHMe MoanUUUPyemMoro napameTpa;
- 3Ha4YeHMe napamMmeTpa 4o moamdmKkaumm;

- 3Ha4YeHMe napameTpa nocre moanduKauuu;

- NOPSAKOBbLIA HOMEP 3anucu.

1.5.5.4. ameHeHne pexuma paboTbl Npubopa pUKCUpyeTcsa B XXypHane pexu-
MOB, KOTOPbIN MOXET cofepxaTb 40 512 3anucen.

B >xypHarne pexumoB ukcupyetcs:
- NOPSAAKOBbLIA HOMEp 3anucy;
- HAaMMEHOBaHWe YCTaHOBMNEHHOro pexunma paboTbl Npudopa;
- AaTa 1 BpeMs YyCTaHOBKM pexuma.

1.5.5.5. HewTaTtHble cuTyauMm n OTKasbl, BO3HMKAOLME B npouecce padoThbl
pacxogomepa, UKCUPYHTCA COOTBETCTBEHHO B XXypHanax HewTaTHbIX
CUTyauMhn U3MeEPUTENbHbLIX KaHanoB, XXypHarne HewTaTHbIX CuTyaummn
ANCKPETHbIX (YHMBEpPCanbHbIX U TOKOBOrO) BbIXOAOB U XXypHarne oTka-
30B. XXypHanbl HewTaTHbIX CUTyaunn mMoryt cogepxatb 0O 512 3anu-
Cen, XypHan oTtkasos — o 60 3anucen.

B >KypHanax HewTaTHbIX CUTyaunn uKkcupyeTcs:
- NOPSAKOBbLIA HOMEP 3anucu;
- HAMMEHOBaHMe HewWTaTHOW CUTyauuu;
- faTa 1 Bpems Hadana HC;
- anutensHocTb HC (Yacbl, MUHYTbI, CEKYHADbI);
- AaTa 1 Bpems okoH4aHunsa HC.
B >xypHane oTka3oB ukcmpyeTcs:
- MOPSAAKOBbLIA HOMEp 3arnucu;
- HAMMEeHOBaHMe 0TKasa;
- Aata 1 BpeMsi HacTynneHns oTkasa.
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1.6. CocTaBHbIe YacTu nsgenus

1.6.1. BTOpu4HbIN namepuTenbHbIM Npeobpa3oBaresnb
1.6.1.1. ®yHkuum Bl

BTOpunyHbIN M3MepuTenbHbIM NpeobpasoBaTenb NpeacTaBnsieT co-
0Oo MMKPOMPOLECCOPHLIA N3MEPUTENTbHO-BbIMUCIIUTENBHLIN BIOK MO-
OYNbHOW KOHCTPYKUMU, BbIMNOSTHAOLWNI criegyowme pyHKUnn:

30HONPOBAHNE MOTOKA, NPUEM N 00pabOTKy CUrHamNoB, MOSTyYEHHbIX OT
MN3A;

- onpepneneHne 3Ha4YeHUn n3mMepdaemMbixX napameTpos;

apXvBUPOBaHWE N XpaHEHWE B SHEProOHEe3aBMCMMOW NamsaTh pesyrbTa-
TOB U3MEPEHUI 1 BbIYMCIEHWUIA, YCTAHOBOYHbIX NapamMeTpoB U T.M.;

BbIBOJ, N3MEPUTESIbHOW, apXUBHOW, ANArHOCTUYECKON N YCTaHOBOYHOM
nHdopmauumn Ha aucnnen XXKKN n yepes nHtepgencel RS-232, RS-485,
Ethernet;

BbIBOA M3MepPUTENbHON MHOPMaLMK Yepes yHUBepcaribHble U/unim To-
KOBbI BbIXOAbl;

aBTOMAaTMYECKUIA KOHTPOIb M MHAMKALMIO Hanuins HeucrnpaBHOCTEN U
HellTaTHbIX CUTyaLuin B pacXoaoMepe;

3aWnTy OT HECAHKUMOHNPOBAHHOIO A0CTyNna K apXmBHbIM U YCTaHOBOY-
HbIM OaHHbIM.

1.6.1.2. KoHcTpykums Bl

BHewHnn Bng Bl npuBeneH Ha puc.A.1. Kopnyc Bll, BbinonHeH-
HbI U3 antMUHUEBOrO CrnriaBa, COCTOUT U3 Tpex YacTen (KOHCTPYKTUB-
HbIX MOAYNen): OCHOBaHUA — MOHTaXXHOro MOAyns, cpedHen Yactn —
MOAYyNsa BTOPUYHOro UCTOYHMKa nutaHus (BUIM) n nuueson 4actm - mo-
aynst 06paboTkn AaHHbIX.

Mopaynb o6paboTkn AaHHbix Bl copepxut nnatbl uameputens u
BbluMcnutTens. Ha nuueBon naHenu moayns HaxoOsATCsl KUOKOKPU-
cTannM4yeckMin MHAMKaTop M knasmartypa.

Mogynb BUIN BTOpn4yHOro npeobpasoBaTensi COAEPXUT nNnaTty BTO-
PUYHOIO UCTOYHMKA NMUTaHUA. Ha HWXKHEeW NoCKOCTU Koprnyca Moayns
BWUTI pacnonoxeHa krnemma 3almnTHOro 3a3eMrieHums.

Mogyns BUIT BmecTe ¢ mogynem obpaboTku OaHHbIX, coeauHsie-
Mbl€ 3MEKTPUYECKN MHOFOXUIbHBLIM LUNENGOM U KOHCTPYKTUBHO BWH-
TaMun co CTOpOoHbI Moayns BUI, coctasnsatoT cyb66mnok o6paboTkn gaH-
HbIX.

[locTyn K KOMMYyTaUMOHHbLIM 3fieMeHTaM 3JEKTPOHHbLIX Moaynewn,
yCTaHaBNMBaEeMbIX Ha nnaTbl U3MEPUTENs U BbIMUCNUTENS, ONS NOA-
KrntoyeHnst kabenen CBA3N U YCTAaHOBKM PEXUMOB, OCYLLECTBNSETCS C
obGpaTHON CTOPOHbI cy66noka 06paboTkm aaHHbIX (puc.B.1).

B cBow o4vepenb cyb66mok 06paboTkm AaHHbIX COeAUHAETCS BUH-
TaMun CO CTOPOHbI NMNLUEBON NaHENM ¢ MOHTaXHbIM Moaynem Bl1, obpa-
3ysa 6nok BTopu4HOro npeobpasoBatens. Ha 3agHen cteHke 6rioka Ha-
XOOATCA OTBEPCTMS AN YCTAHOBKM KPOHLUTENMHOB, 0bBecneynBaroLmx
kpenneHue BIT k DIN-penke Ha ob6bekTe akcnnyaTtauum (puc.A.2).
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Ha HWXHen nnockocTn Kopnyca MOHTaXHOro Mogyns pacnosioxe-
Hbl: BHELUHUW pa3bem nHTepdenca RS-232 n repmoBBoabl Ans kKabens
nuTaHus, curHanbHblx kabenen MN3A, a Takke kabenen CBA3N C BHELU-
HUMW YCTPOMCTBaAMM, NOOKITIOYAEMbIMU K pacxoaoMepy.

BHewHun pasbem RS-232 Ha MOHTaXHOM MoAysie C MOMOLLBIO
NfoCKoro kabens nogkroyaeTca K 8-KOHTakTHOMYy pasbemy RS-232
KOMOWUHNUPOBAHHOIO 3NEKTPOHHOIO MOAY S,

1.6.1.3. DNeKTpPOHHbIE MOAYNN BbIXOAHbLIX CUrHaNoB

Ha nnaty nameputens B 3aBUCUMOCTM OT KONMYECTBa MCMNOSb3ye-
MbIX KaHanoB namepeHus (nogknovaembix nap NOA) ycraHaBnuBaeTcs
COOTBETCTBYHOLLEE KONMMYECTBO MNPUEMO-NEPEAAtOLLMX INEKTPOHHbIX
moayneun — ot 1 oo 4-x.

Ha nnaTte BbluMUCNIMTENsS YCTAHOBIIEH 3MEKTPOHHbIA KOMOWMHMPO-
BaHHbIN MoAynb (nocnegoBaTenbHbIX MHTEpdencoB RS-232 n RS-485
N yHMBepcanbHoro Bbixoda 0), CHabXeHHbIN KOHTaKTHbIMU napamu (4ns
YCTaHOBKU pexuma paboTbl pacxogomMepa u pexumma paboTbl OKOHEeY-
HOro Kackaga yHuMBepcasibHOro Bbixo4a) U pasbeMamu (4ns noaknoye-
HUs Kabenen CBA3N C BHELLHMMWN YCTPONCTBaMM).

Ha nnate BbluMcnnTens npeoycMOTPEHbI ABa CrioTa pacluMpeHust
(pa3bema) ans ycTtaHoOBKM NO 3akasy AOMOMHUTENbHO OAHOMO UK ABYX
3MNEKTPOHHBIX CEPBUCHbBIX MOAYNEN BHELLHUX CBS3EN.

CepBUCHbIE MOOYNN UMEIT pasbeMbl AN NoAKMYeHus kabenen
CBSI3W C MPUEMHMKaMM CUrHanoB, a MOAYMM YHMBEpPCarbHbIX BbIXOAOB
ellle M KOHTaKTHble napbl Ans YCTAaHOBKN PEXMMOB PaboTbl OKOHEYHbIX
KackaJoB.

Bo3MOXHbIE KOMOMHALMM YCTAHOBKN CEPBUCHBIX MOAYNEN BHELU-
HUX CBA3EN U HYMepauns BbIXO4OB B 3aBUCUMOCTU OT MecTa YCTaHOBKM
Moayns (cnoTa paclumMpeHns) npmeeaeHsl B Tabn.6.

Ta6bnuua 6
HanmeHoBaHne Ne Ne Bo3moxxHble KoOMBUHaLMK
MoAyInA CcnoTta BbIX0O4a YCTaHOBKU Mop.yneﬁ
CepBuCHbIN MOayIb 1 1..4 — - — x X x
yHMBepCaribHbIX BbIXOO40B 2 5...8 — - — - — - x
CepBuCHbIN MOayIb 1 1 x - X - - - -
TOKOBOrO BbiXo4da 2 2 - — - - X - -
CepBuCHbIN MOayIb
2 — — — — —
Ethernet o %
KoMBMHUPOBaHHbIV MOAY b — 0 X X X X X X X
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1.6.2. NpeobpasoBaTenu aneKTpoaKkycTU4yeckue

1.6.2.1. T1OA paboTtatoT nonepemMeHHO B ABYX peXumax: nsnyyeHusl, koraa npm-
xoaawmm ot Bl anekTpuyecknin MNynbCHbIA curHan npeobpasyeTcs B
ynbTpa3ByKoBble konebaHus, n npuema, Korga ynbTpas3ByKOBble Korle-
BGaHusA XMAKoCTN NpeobpasyroTcs B COOTBETCTBYIOLLMIA 3NEKTPUIECKNI
curHan.

1.6.2.2. T1OA narotasnmealoTCa ABYX TUMOB: HAKNagHbIe N BPE3HbIE.

HaknagHble M3A (pnc.A.3) umetoT NpAMOYrofbHbIA KOpnyc, oaHa
N3 rpaHen KOTOpPOro SIBMSieTCA M3nyyaroLllen nnockoctbio. Ha 60KoBbIX
rpaHsiX Kopryca HaHeCeHbl PUCKW, yKasblBatloLiMe MOSIOXEeHUe aKyCTu-
yeckoro ueHTpa lN3A. HaknagHele QA ycTtaHaBnmBarTCa M3nyyato-
LLen NroCKOCTbIO Ha HapyXHyK cTeHKy Tpybonposoga. MN3A repmeTu-
3MpOBaH 3anMBKOW BHYTPb KOpnyca TEPMOCTOMKOrO 3f1EKTPOM30NsLn-
OHHOro KOMMnayHAa.

BpesHble NOA nmeloT umnuHApUYECKNMn KOpnyc ¢ Hapy>KHOW pesb-
6on, B TOpUE KOTOPOro HaxoguTCs u3nyyarwas nnockocTb B BuAe
ancka (puc.A.4). BpesHble MNM3A npu yctaHoBKe Ha TpybonpoBo BBUH-
YMBAOTCHA B MOHTaXHble NaTpyOKu, KOTOpble NpuBapeHbl K Tpybonpo-
BOAY BOKpPYr OTBEPCTUMN B ero cTeHKke. Takum obpa3om, nocre yCTaHoB-
Kn uanydarolwaa nrockoctb [MOA KOHTaKTUpPyeT C KOHTPONMPYEMOM
xXungkoctbto. BpesHon N3A Takke repMeTusnpoBaH.

[Ona MoHTaxa u gemoHTaxa Bpe3Horo [MOA JomkeH MCnonb3o-
BaTbCA POXKOBLIM KMtod Ha 36 MM. ['paHn nopg kntod Ha kopnyce MNOA
yKasaHbl Ha puc.A.4.

KATETOPUYECKWU 3AMNPELWUAETCSA ncnonb3oBaHne npu AEMOH-
Taxe N3A MHOro MHCTPYMEHTa, Tak Kak 3TO MOXeT MpuUBECTU K pasrep-
meTmsauyumn N3A (OTBUHYMBAHWUIO BHYTPEHHEWN BTYIKM) U 0OpbIBY CuUr-
HanbHoro kabens (cm. puc.A.4). lNpu HeBbINONHEHUU daHHoro Tpebo-
BaHua narotosutens HE HECET rapaHTunHbix 0653aTensCTB.

Ha koHue KoakcuManbHOro pagmoyactoTHoro kabens MN3A, 3akpen-
NEHHOro B Kopryce W umerwero AnvHy He meHee 1,5 M, pacnasiH
pasbemM 4515 NOAKIMIYEHUS K NMMHUK cBA3K ¢ BIT.

CoeguHeHne kabensa MOA ¢ nMHMEN CBA3M BO3MOXHO TaKXe C Mno-
MOLLbIO YCTPONCTBA KOMMYTALMOHHOIO MM Groka KoMmyTauuu, ycra-
HaBMMBAEMOro Ha M3MepuTenbHOM y4yacTke. B aTom cnyyae BMecTo
pasbemMa Ha KOHLbI LIEHTpanbHOM Xunbl 1 3kpaHa kabens MN3A kpenaT-
CSl HAKOHEYHUKN.

Haunbonbwasa anuHa ceasm BI1-N3A — 100 m. nuHa moxeT bbiTb
yBenuMyeHa npu BbINONHEHMM TpeboBaHUM K NnapaMmeTpamMm NpuHMMaemMo-
ro curHana.

B 3aBuMCMMOCTM OT HasHayeHus pacxodoMep MOXeT OblTb YKOM-
nnektoBaH [MOA pasnuyHbIX TUNOB W WUCMOMHEHUN, OTNMYaKLLMMUCSA
MaTepuanaMmm Norpy>xKHon 4acTu, U3nyyarwLlen NoBEepXHOCTU U onyc-
TMMbIM ANana3oHoOM TeMrepaTypbl KOHTPONMPYEMOW XUOKOCTU, AO0MYyC-
TMMbIM AaBneHvemM B Tpybonposoae (ans BpesHbix NOA), KOHCTPYKLU-
en kabernbHOro BblBOAA U T.M.

BHUMAHMUE! B npunoxeHun XX npmuBeneH nepeyeHb cpepn, 3a-
npeLleHHbIX ana npumeHeHnsa spesHblx NMOA B-502, MNM3A B-504.
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B cocraBe B3pblBO3aLULLEHHOIO MCMOMHEHUS pacxogomMmepa Mo-
crasnstoTcs N3A nckpobe3onacHOro NCMOSNHEHUS.

1.6.3. YcTponcTtBa cornacyrowume

YcTtponctBo cornacyroulee (puc.A.5) NpuUMEHSIETCA COBMECTHO C
npnbopamm NOMexXo3aLULLEHHOrO UCMOMHEHMSA AS1S NOBbIWEHWS NOMe-
XOYCTOMYMBOCTU JIMHMM CBSI3W BTOpPMYHOro npeobpasoBartens c MNOA
nyTeM UCMonb30BaHUS CUMMETPUYHON cxeMbl nogknoyeHus MNI3A k BIl.

1.6.4. UsmepuTenbHble y4acTKu

1.6.4.1.

B kavecTBe M3amepuTenbHOro yyactka Ans nepBUYHoro npeobpasosa-
Tens MOXeT UCMNonb3oBaTbCsA NMMBO OTPe3oK TPYObl, NOArOTOBMNEHHbLIN B
3aBoAcKux ycnosusix ansa ycraHosku MN3A n moHTaxa [ B gencreyto-
LM Tpybonposoa No MeCTy aKcnnyataumm pacxogomepa, nnbo Heno-
CpPeACTBEHHO Yy4acTOK [AenCTBylolero TpybonpoBoda Haanexalero
KayecTBa MU COCTOSIHWS Nnocrie NoAroToBKM ero K MoHTaxy M3A.

1.6.4.2. CteHkun NY ansa yctaHoBKM HaknagHblx M3A SOMKHBI OblTb aKyCTUYECKN

1.6.4.3.

1.6.4.4.

Npo3payHbIMU (MeTanIMyYecknmm, nnacTMmaccosbiMun u 1.4.). MaTtepuan
cteHok LY nopg BpesHble MTOA gomkeH NO3BONATbL FrEepMETUYHO YyCTa-
HaBNMBaTb HA HEr0 MOHTaXHble NaTpybkn ans MOA.

Ha BHyTpeHHIO noBepxHocTb NY pekomeHOyeTcs HaHOCUTb Mo-
KpbITUe, YCTONYNBOE K 0Opa3oBaHUIO OTNOXEHUA n/unu kopposun. lMNMo-
KpbITMe O0/MKHO OblTb 3BYKOMPOBOASALMM M UMETb HadeXHoe cuenne-
Hue ¢ maTtepunanom Y.

B cocTtaBe pacxogomepa MOryT NocTaBnsaTbCA NepBUYHbIE Npeobpaso-
BaTenu Ha 6ase n3amMepuTenbHbIX Y4aCTKOB CrieayHoLmnX TUMOB:

NY-x11 — npssMONMHENHbIN C ABYMSA HaknagHbiMun M3A, yctaHoBneH-
HbIMM MO AnameTpy;

NY-x12 — NpsAMONUHENHbIN ¢ ABYMS Bpe3HbiMU MOA, ycTaHOBNEHHbIMK
no AvameTpy;

NY-x32 — U-obpasHbin (U-koneHo) ¢ asyms Bpe3HbiMu MNM3A, ycTaHOB-
NEeHHbIMM B TOpLUAX NPSIMOro yyacTka;

NY-x42 — NpAMONNHENHBIN C YeTbipbMs Bpe3HbiMU [1OA, ycTaHOBMEH-
HbIMW MO ABYM XOpAaw;

NY-x82 — npAMONMHENHbIN C BOCEMbIO Bpe3HbiMKn [MOA, ycTaHoBMEH-
HbIMM MO YETbIPEM XOpAaM.

B nepBom paspsage obosHaveHus ucnonHeHus WY ykasbiBaetcs
mMaTepwuarn, U3 KOTOPOro OH U3rOTOBIIEH:

NY-0xx - yrnepoguctasa crarnb;
NY-1xx - HepaBetoLlas cTanb;
NY-2xx - ctanb 09M2C.

[Ons obGecneveHna yoobcTBa MOHTaXa, a Takke AN 3alWmTbl Kabenb-
HbIX BblBOAOB [MOA OT MexaHM4YeCKux NoBpeXAeHUN U3MepUTENbHbIN
yyacToK ¢ Bpe3HbiMu NMOA MOXeT OcHaLaTbCs YCTPOMCTBOM KOMMYTa-
UMOHHbIM (Brnokom kommyTaumm). B YK (BK) nponssogutcsa anektpude-
ckoe coeamHeHue kabenen MN3A ¢ kabenamu, nogkntoYeHHbIMK K BIT.
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YK (BK) HenoaBwmxHO kpenutcsa Ha UY. Kabenb MNOA 3awmwaeTcs
OT MEXaHWYeCKUX MNOBPEXAEHUN MeaHoW Tpybkon. KoHCTpyKuus ka-
6enbHoro Beoaa YK (BK) ansa kabens ceasn Bl obecneyvnBaeT kpenne-
HWe MeTannopykaBa Ans MexaHuyeckon 3awwmtbl kabens BI1. MNMpumep
pa3meweHns YK (BK) Ha un3amepuTernbHOM yyacTke, pacrorioXeHue
KOMMYyTaUMOHHbIX aniemeHToB Ha nnate YK (BK), a Takke cxembl nog-
kntoyeHus MNMI3A ¢ ncnonbsosaHnem YK unn BK npueeneHbl B MHCTPYK-
LUUKN NO MOHTaXy.

MNocne moHTaxa YK B cnyvae HeobxoammocTu obecneyeHust cre-
neHu 3awmTbl IP68, ncnonb3yeTca NOCTaBAseMbI NO 3aKasy KOMIIEKT,
coctoawmmn n3 komnayHga Hensel GH 0350 n ynnoTHUTENbHbLIX pesu-
HOK.

KabenbHble koHUbl B YK npogeBatoTcs yepes ynnoTHUTENbHbIE pe-
3MHKW, KOTOPbIMW 3arnywakTca ntoBepchl. [locne 4Yero BHYTPEHHWUN
ob6bem YK 3anunsaetca komnayHgom GH 0350.

1.7. MapkupoBKa 1 nnomounpoBaHue

1.71.

1.7.2.

1.7.3.

1.7.4.

1.7.5.

MapknpoBka Ha nuueson naHenu Bl cogepxut obo3HaveHne u Ha-
MMEHOBaHWE pacxogomepa, TOBapHbIA 3HaK M3roTOBUTENdA, 3HaAK YT-
BepXAeHNa Tuna cpeacTtsBa namepeHund. 3aBofCKOW HOMep ykasaH Ha
Wnnbanke, 3akpensieHHoM Ha kopnyce BIT.

3aBofckMe HoMepa ApYrMX COCTaBHbIX YacTel ykasblBaloTcs NMGOo Ha
LIMNbAKKe, MO0 HAHOCATCA KpacKol HEMOCPEACTBEHHO Ha Kopnyc.

Ha kopnyc N3A nckpobesonacHoro ncnosiHeHust n Broka NCKpo3alLnTbl
N3 KOMMJeKTa B3pblBO3ALUULLEHHOIO UCMOSIHEHUSA pacxo4oMepa HaHo-
CUTCA MapKMpOBKa B3pbIBO3aLLMTbl B COOTBETCTBUM C TpeboBaHMsiMU
CTaHOapTOB.

Mocne noBepkn NNoMOGUpyeTCca KOHTaKTHas napa paspelueHus Mogu-
dukaumm KannbpoBOYHbIX NAapaMeTPOB pacxogomMepa, a Takke OAvH U3
BUHTOB, CKpennsowmx cybbmnok o6paboTkm AaHHbIX.

KoHTakTHas napa paspelleHuss moandukauum napameTpoB (pyHKUMO-
HMpOBaHMA NNoMOupyeTcs nocrie BBOAA pacxogomepa B aKcrnnyarta-
LUMIO U NPOBEPKN COOTBETCTBUSA 3HAYEHUI NapameTpoB PYHKLMOHUPO-
BaHWSA, BBeOEHHbIX B MNpuOOp, 3HAYEHUAM, yKasaHHbIM B nacnopTax
pacxogomepa UK nNepBUYHbIX NpeobpasoBaTtenen nmMbo npoTokonax
MOHTaXHbIX M MyCKOHanago4HbIx pabor.

MapameTpbl NepBMYHbLIX NpeobpasoBaTenen onpegenstoTca nmbo
npwv BbiNycke M3 Npou3BoacTBa M 3aHocsaTcst B nacnopta MM (ecny MM
NoCcTaBnNATCA B COCTaBe pacxogomepa), nMbo Ha obbekTe akcnnyarta-
LN N 3aHOCATCS B NPOTOKOJbI MOHTaXHbIX M MyCKOHaNago4HbIx pabor.
dopma NpOTOKOMNA MOHTAXHbIX U MYCKOHANaAo4HbIX paboT npuBeaeHa
B MIHCTPYKLUW MO MOHTaxYy.

1.7.6. nga 3awuTbl OT HECAHKLUMOHMPOBAHHOIO AOCTyNa npu TpaHCNoOpTUPOB-

Ke, XpaHeHUN Uinn akcnnyataumn mMoxet ObITb OI'IJ'IOM6I/IpOBaH Kopnyc
BI.
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2. NICNOJIb3OBAHUE MO HA3HAYEHUIO

2.1. 3kcnnyaTauMOHHbIe OrpaHUYeHus

2.1.1. 3KcnnyaTau,v|;| pacxogomepa AO0JKHa npoun3sognTbCA B YCITOBUAX BO3-

2.1.2.

OENCTBYIOLWNX PaKTOPOB M NapamMeTpoB KOHTPONMpyemMon cpepbl, He
npeBbILAaLWNX OOMNYCTUMbIX 3HAYEHUA, OrOBOPEHHbLIX B JKCMnyaTauu-
OHHOW JOKYMeHTaunu.

MepBu4YHbIM NpeobpasoBaTernib MOXET yCTaHaBnMBaTbCA B BepTuKarb-
HbI, TOPU3OHTasNbHbIA NN HAKIMOHHbIA TPyBoNpoBOA.

2.1.3. TouyHas n HagexHas paboTa pacxogomepa obecrneuyvBaeTcsi Npu Bbl-

21.4.

NnonHeHun B mecTe yctaHoBku [ criegyowmnx ycnosum:

- AaBlieHne XnakocTtu B pr6onposop,e N pexunmbl ero aKkcnmyataumm nc-

KnroyarT razoobpasoBaHue n/mnm ckonneHue rasa (Bo3agyxa);

Ha Bxoae u Bbixoge MM nmetoTcsa NPsAMONMHENHbIE Y4aCTKU COOTBETCT-
ByloLen AnuHbl ¢ Dy, paBHbIM Dy nameputenbHoro yyactka. Mpsamonu-
HElHble y4acTKM He [OOMKHbl COAep)aTb YCTPOWCTB WM 3NEMEHTOB
KOHCTPYKLMK, BbI3bIBaIOLLMX N3MEHEHME CTPYKTYPbl NOTOKA XXMAKOCTH;

BHYTpeHHUn obbem NY B npouecce paboTbl JOMmMKeH BbITb BECb 3amnon-
HEH XNOKOCTbIO.

PekomeHgauuun no BbIGOpy MecTa yCTaHOBKM M MpaBuia MOHTaxa
(oemoHTaxa) pacxogomMepa W3NOXeHbl B [OKYMeHTe «Pacxogomep-
cyeTyuk ynotpassykoson «B3JIET MP». UcnonHeHne YPCB-5xx u. UH-
CTPyKUus no MoHTaxy» B12.00-00.00-51 NM.

Tuvn 1 coctaB KOHTPONMPYEMOW XMAKOCTM (HanNM4Yne U KOHUEeHTpauus
B3BECEWN, NOCTOPOHHMX XXMUAKOCTEN U T.MN.), peXnm paboTbl U COCTOsIHNE
TpybonpoBoaa He AOSMKHbI MPUBOAUTL K MOSIBMIEHMIO KOPPO3UKN U/MNnn
OTNIOXKEHWUW, BNUSIIOWMX Ha paboToCnOCOBHOCTL M MeTpOoNorMyeckue
XapaKTepUCTMKM pacxoaomepa.

2.1.5. HeobxogumMocCTb 3alMTHOro 3a3emrieHmsi npubopa onpenensaercs B CO-

OoTBETCTBMM C TpeboBaHuaMM rnaebl 1.7 «[1paBun yCTpouCTBa 3nek-
TPOYCTAHOBOK» B 3aBMCMMOCTM OT HanpsiKeHUst NUTaHUa U YCIoBWUWA
pa3smMeLLeHnsa npubopa.

2.1.6. MonHnesawmTa obbekTa pasmeLleHus npnbopa, BbIMOMHEHHAsA B COOT-

BeTCTBUM C «/HCTPYKLMEN MO YCTPOMUCTBY MOSHUE3aWUTbI 30aHUI, CO-
OPYXXEHUI 1N NPOMBbILUMEHHBIX KOMMYyHUKaumny CO153-34.21.122-2003,
CHWXaeT BEepPOSTHOCTb Bbixoga npubopa m3 CTpos Npu Hanuyum Mors-
HMEBbIX pa3psaoB.

Ansa sawmTsl NMHUK cBA3n npubopa BI1-MN3A oT pa3psagos MonHMi
OOMNOJSTHUTENBHO PpeKoOMeHOyeTCa NPUMEHeHUe cneunanbHbIX YCTPOUCTB
3awmnTbl, Hanpumep, «TKS-B apT1.Ne5097 97 6» npoussoactea dovpmbl
OBO BETTERMANN.

2.1.7. TpeboBaHMsA K YCNOBUSIM 3KChnyaTauuMm U BblOOPY MecTa MOHTaxa,

npvBeAeHHble B HaCTOsILLEN SKCnnyaTaLuMOHHON AOKYMEHTaLUunu, yyu-
TbIBAlOT Hanbonee TUNMYHbIE haKTOPbI, BNUAKOLLME Ha paboTy pacxo-
Aomepa.
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Ha obbekTe akcnnyataumMm MoOryT CyLlecTBOBaTb UM BO3HUKHYTb B
npoLecce ero akcnnyatauumn aktopbl, He noagarowmecs npeasapu-
TeNbHOMY NPOrHO3Yy, OLEHKE UM NPOBEpPKE N KOTOPblE NPON3BOANTEND
He MOr y4ecTb nNpu paspaboTke.

B cny4yae nposiBneHunsi nogobHbIx hakTopoB crieayeT yCTpaHUTb UX
WUNN HaMTU MHOE MEeCTO JKChnyaTauuu, rae gaHHble hakTopbl OTCYTCT-
BYIOT UM HE OKa3blBalOT BIINSIHUS Ha paboTy nsgenus.

2.2. lNMoaroToBKa K paboTte

2.2.1. Mepbl 6e30nacHOCTU

2.2.1.1.

2.2.1.2.

2.2.1.3.

K paboTe c pacxogomepoM AonyckaeTcs oBCnyXuBatoLwWwuii nepcoHarn,
N3y4MBLUWIA SKCMIyaTaLMOHHYO JOKYMEHTALMIO Ha u3nenve.

Mpn pabote ¢ pacxogomMepom AOSMKHbI cobntogatbes «lpaBuna Tex-
HUYECKOW 3IKcnrnyaTauuu 3neKTpoycTaHOBOK noTtpebutenen» n «Mex-
oTpacnesble npasuna no oxpaHe Tpyaa (Mpasuna 6e3onacHocTn) npu
3KcnnyaTaumm aNeKTpoyCTaHOBOKY.

Mpn npoBegeHun paboT ¢ pacxogoMepPOM OnacHbIMM bakTopamun sB-
naTCs:

nepeMeHHoe HanpskeHne ¢ AeNCTBYKLLNM 3HayYyeHnem o 264 B yac-
Totom 50 Nu;

- fasneHue B Tpybonposoae (ao 25 Mrla);

- Temnepatypa pabouen xungkoctn (go 160 °C);

Apyrve onacHble ©akTopbl, CBA3aHHble C nNpodurem n cneundukon
o6bekTa, rae aKcniyaTupyeTca pacxogomep.

2.2.1.4. 3anpewaeTtcs ncnonb3oBatb LY ¢ BpesHbimu MNMI3A, paccuntaHHbIMU Ha

2.2.1.5.

2.2.1.6.

2.2.1.7.

AaBrieHne MeHbllee, YeM AaBreHne XnakoctTy B TpybonpoBoae.

Mpn pabote kopnyc Bl gomkeH 6bITb NOACOEAMHEH K MaructTpanu 3a-
LUMTHOIO 3a3eMI1eHUA.

B npouecce paboT No MOHTaxy, NycKkoHanagke UM pemMoHTY pacxogo-
Mepa 3anpeLyaeTcs:

NPOU3BOANTb MOAKIIOYEHUS K pacXodoMepy, NepPeKIioYEeHNs PEXNMOB
paboTbl UNN 3aMeEHY 3NEeKTPOPaaNO3IEMEHTOB NPW BKMOYEHHOM NUTa-
HUK;

Npou3BOOUTbL AEMOHTaX 3IEMEHTOB pacxooMepa Ha Tpybonposoge
[10 MOITHOrO CHATUS OaBreHus Ha yyacTke Tpybonposoaa, rae npous-
BOAATCA paboThl;

NCNONb30BaTb HEWCNpaBHbIe 3NEKTPOpPaanonpubopbl, 3MEKTPOUHCTPY-
MEHTbI NGO paboTaTb C HUMK Ge3 NOAKMYEHUS UX KOPMYCOB K Maru-
CTpanu 3awMTHOro 3a3eMreHuUs.

Mpn oBHapyxeHMM BHELLHUX NOBpexaeHu npnbopa nnm ceTeBon npo-
BOOKW cnefyeT OTKNHYUTbL Npubop A0 BbISCHEHUSA CneumMannucTom BO3-
MO>XHOCTU AanbHENLEeN aKkcnnyaTtaumm.

2.2.2. MoHTax pacxogomepa 1 HacTpoika Ha 0ObekTe A0MKHbI BbIMNONHATLCS

B COOTBETCTBUM C JOKYMEHTOM «Pacxogomep-cyeTumk ynbTpa3ByKkoBOM
«B3JIET MP». UcnonHeHne YPCB-5xx u.  WHCTpyKUMS NO MOHTaxy»
B12.00-00.00-51 M.
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PaboTbl OOMKHBI NPOU3BOAUTLCS Cneunann3vpoBaHHON opraHusa-
LUuen, umerollen paspelleHue npeanpuaTUa-M3roToBUTENs U NpaBo Ha
BbINOMHEHME [OaHHbIX paboT, NMMGo npeacTaBUTENAMU MNPEeAnpUATUS-
N3roToBUTENS.

2.2.3. MNpw BBOAE M3Oenns B SKCNyaTauuio JOMKHO BbiTb NPOBEPEHO:

- NPaBUNbHOCTb MOAKMYEHUS pacxo4oMepa M B3avMOAENCTBYHOLLErO
o6opyaoBaHUs B COOTBETCTBUWN C BblIOpaHHOW CXEMOW COeAMHEHUst U
NOAKIOYEHMS;

- COOTBETCTBME WUCMOMb3yEMbIX COCTaBHbIX YacTel pacxogomepa U Ka-
Genen cBA3M AaHHOMY KaHany U3MepeHusi; NopsaoK onpeaeneHns aTo-
ro COOTBETCTBUS YKa3aH B MHCTPYKLUW MO MOHTaXY;

- COOTBETCTBME HAMpPsKEHMS MUTaHUS pacxogomepa TpebyemMbiM TEXHU-
YeCKUM XapaKkTepucTukam;

- NPaBUNBbHOCTb 3aflaHHbIX PEXMMOB PaboThbl BLIXOAOB pacxogoMepa.

Kpome TOro, Heobxoammo y6eanTbCs B COOTBETCTBUM 3HAYEHUN
napaMeTpoB (YHKLMOHUPOBAHWUS, BBEAEHHbLIX B NPUOOpP, 3HaYEHUsM,
yKasaHHbIM B MacrnopTax pacxogomepa M nepBUYHbIX NpeobpasoBaTte-
ner nMbo B NPOTOKOMAaX MOHTaXHbIX M NyCKOHANaao4HbIX paborT.

lMocne npoBefeHUs nyckoHanagoyHbIX paboT Ansa 3awuTbl OT He-
CaHKLMOHMPOBAHHOrO AOCTyrna B npouecce akcnnyartaumm moxeT ObiTb
onnomMmbupoBaH kopnyc BI1.
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3. TEXHUWYECKOE OBCINY>XUBAHUE

3.1.

BBeaeHHbIV B 3KCMyaTaumio pacxoaoMep pekoMeHayeTcs noaeepraTb
nepnuoamnyeckoMy OCMOTPY C LIENbi0 KOHTPONS:

- paboToCnoCcOBHOCTN pacxogomepa;

- cobnogeHns yCrnoBuin aKkcnnyaTaumMm pacxogomMepa;

- HAnM4Ms HaNpsKeHUst NTaHMA B 3afaHHbIX Npegenax;

- OTCYTCTBUSA BHELUHNX NOBPEXAEHNA COCTABHbIX YacTen pacxogoMepa;
- HAOEXHOCTU AMNEKTPUYECKNX N MEXAHUYECKNX COEANHEHUNA.

MeproanYHOCTb OCMOTPa 3aBUCUT OT YCIOBWUIA 3KCMnyaTauum, HO
He AorkHa ObITb pexxe 04HOro pasa B ABe Heaenw.

PekomeHayeTca nepuogunyeckn (C nepuvogomM B 3aBMCUMOCTU OT
YyCrnoBuWI 3KcnnyaTaumm) NponsBoauUTb OCMOTP M OYMCTKY OT BO3MOX-
HbIX OTNOXEHWN, 0CaJKOB, HaKUNW BHYTPeHHen nosepxHocTtu (1M1, a
TaKkKe N3nyyarLmx noBepxHoCcTen BpesHbix MNOA.

3.2. HecobntogeHne ycnosuin aKkcnnyatauum pacxofoMepa, yKasaHHbIX B

3.3.

3.4.

n.n.1.2.7 n 2.1 MoXxeT NpMBECTU K OTKa3y npubopa nnm NpeBbILLEHMNIO
AO0NYCTUMOrO YPOBHSA MOrPELUHOCTU U3MEPEHUN.

BHelHNe noBpeXxaeHust Takke MOryT NPUBECTM K MPEeBblEHUIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTU M3MepeHuin. [pu  nosiBreHum
BHELLUHMX NOBPEXAEHUN N3aenvs unu kabens nutaHus, cBsiau Heobxo-
AMMO 00paTUTBLCS B CEPBUCHbLIN LIEHTP UM permoHanbHoe npeacTaBu-
TENbCTBO ANS OnpeaeneHust BO3MOXHOCTM €ro AarnbHenLen akcnnya-
Taumn.

Hanuune HanpsikeHus NUTaHUs pacxogoMepa onpeaenseTcsa no Hanu-
YMIO MHOMKaUUK, a paboTocnocobHOCTL NMpubopa — MO COAepXKaHMHo
WHOMKaUMU Ha Oucnnee pacxogomMepa. BoamoxHble HeucrnpaBHOCTY,
UHAMUMPYEMbIE pacxoooMepoM, ykasaHbl B YacTu || HacTosiLero pyko-
BOACTBA MO 3KCrnnyaTaLuu.

B pacxogomepe Takke B CrioBe COCTOSHUSA OCYLLEeCTBNAETCS UHOU-
KauMs Hanmmums HewTaTHbIX cuTyaumi. Nog HewTaTHOM cuTyaumen no-
HUMaeTca cobbiTne, NpPU KOTOPOM OBHapyXuBaeTcs HeCoOTBETCTBME
N3MepSAeEMbIX NapamMeTpoB METPONIOrMYECKMM BO3MOXHOCTSIM pacxo-
aomepa unuv Npu KOTOPOM W3MEPEHUA CTAHOBATCA HEBO3MOXHbIMU
BCNeACTBME HAPYLUEHNS YCNOBUN N3MEPEHUSI.

Pacxo,u,omep no Bnay UCMNOJIHEHNA U C YH4ETOM yCJ'IOBI/II‘/'I aKCcnnyaTtaunn
OTHOCUTCA K U3OeNnNdm, PEMOHT KOTOPbLIX NMPON3BOONTCA Ha cneuunarb-
HbIX NpeanpunaTnax nmnobo Ha npegnpuAaTnn-n3rotoBmuTene.

Ha mecTte akcnrnyaTtauum BbISBISETCA HEUCNPaBHOCTb C TOYHOCTbLIO
no 6noka: BI, UBI, YC, MNM3A nnu kabensa cBA3WN; HEUCNPABHbIN ane-
MEHT 3ameHseTca Ha ucnpasHbli. MNMpu oTkase ogHoro MN3A 3ameHsT-
cs oba M3A napsbl.
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3.5.

BHUMAHUE! B cnyyae 3ameHbl BIl, MJA, kabenen cBA3n ¢
M3A, ycTtponcrtBa cornacyrowero m/unm 6noka UCKpo3awmuTbl He-
obxoaumo onpeaenuTb U BBECTU B NPMOOP 3Ha4YeHMA napaMmeTpoB
dTo, Pgon ANA KaHana mamepeHusi, B KOTOPOM NpousBefeHa 3ame-
Ha.

OtnpaBka npubopa onst npoBefeHUs1 NOBEPKN NNBO peMoHTa OOKHa
Npoun3BOAMTLCA C nacnoptom npubopa. B conpoBoauTENnbHbIX AOKY-
MEeHTax HeoOXOAMMO YKasbiBaTb MOYTOBbLIE PEKBU3UTLI, TENE(OH U
dakc oTnpasuTens, a Takke cnocob un agpec obpaTHOM LOCTaBKM.

Mpn oTnpaBke B NOBEPKY UM B PEMOHT npubopa B KOMMMEKTE C
Y unameputernbHble y4aCcTKM U U3Nyyallme MOBEPXHOCTU BPE3HbIX
M3A AomKkHbl ObITb OYULLEHbI OT OTINOXXEHUN, OCAAKOB, HAKUMW U T.N.
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4. YIIAKOBKA, XPAHEHUE U TPAHCIOPTUPO-
BAHUE

4.1. Pacxogomep ynakoBblBaeTCs B MHOMBMAOYarbHYO Tapy kateropumn KY-2
no NOCT 23170 (AWK 13 rodpupoBaHHOro KapToHa NGO AepeBAHHbIN

ALLMK).
N3mepuTenbHble yyacTkum w/unu npucoeavHuTenbHas apmatypa
nocTaBnsieTcs B OTAENbHOW Tape poccChbinbio Unu B cbope.

4.2. XpaHeHue pacxogomepa AOMKHO OCYLLECTBIATLCHA B YNakoBKE U3roTo-
BUTENSA B CYXOM OTannBaeMoM NoMeLLEeHMn B COOTBETCTBUN C Tpebo-
BaHuamu rpynnel 1 no FOCT 15150. B nomelleHun Ona xpaHeHus He
AOMKHO BbITb TOKOMPOBOASILLEN NbINW, NAPOB KUCIOT, Werno4ven, a Tak-
Xe rasos, BbI3blBalOLLNX KOPPO3UIO U paspyLLaroLmnX U30nsumio.

Pacxogomep He TpebyeT cneumanbHOro TEXHUYECKOro obCnyxu-
BaHWs NPU XpaHeHUM.

4.3. PacxogomMmepbl MOryT TPaHCMNOPTMPOBATbCA aBTOMOOUITbHBIM, PEYHbIM,
XenesHoA0OPOXHbIM N aBUALMOHHBLIM TPAHCNOPTOM (KpOMe HerepmeTu-
3MPOBaHHbIX OTCEKOB) Mpu COBNI0AEHNM CReaYOLNX YCITOBUIA:

- TPAHCMOPTMPOBKA OCYLLECTBNSAETCS B 3aBOACKON Tape;

- OTCYTCTBYET NpsAMoe BO34encTBue Bnaru;

- Temnepartypa He BbIXoauT 3a npeaensl oT MuHyc 40 go 50 °C;
- BMaXHOCTb He npesbiwaeT 95 % npu TemnepaTtype o 35 °C;

- Bubpaums B gananasoHe ot 10 go 500 Ny ¢ amnnutygon oo 0,35 mm nnu
yckopeHuem o 49 m/c?;

- yaapbl CO 3Ha4eHneM NUKOBOro yckopeHus o 98 m/c?;

- YNOXEeHHble B TpaHCNopTe U3aenus 3akpenneHbl Bo u3bexaHne nage-
HUSA 1 coyaapeHuit.
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5. METOOUKA NMOBEPKH

Pacxogomepbl «B3JIET MP» npoxogaT nepBUMYHYO NOBEPKY Mpu
BbIMyCKe M3 NPOU3BOACTBA, Nepuoanyeckne — npu akcnnyataumu. lo-
BepKa Npoun3BOAUTCHA B COOTBETCTBMM C HACTOSILLLEN METOANKOW NoBep-
Kn, yteepxageHHon ' CU BHUUP.

MexxnoBepoyHbIM NHTepBan — 4 roga.

5.1. Onepauum npoBepkKku
5.1.1. MNpu nNpoBeaeHUM NOBEPKN AOIMKHbI ObiTb BbINOMIHEHbLI ONepauuu, yka-
3aHHble B Tabn.7.
Tabnuua 7
MyHKT Onepauun, NnpoBoANMbIE NPU
HanmeHoBaHne onepauwﬁl OOKyMeHTa no OaHHOM BuOe NOBEPKU
noBepkKe nepsuyHaa nepunognyeckasn
1. BHewHnn ocmoTp 5.7.1 + +
2. OnpoboBaHne pacxogomepa 5.7.2 + +
3. OnpegenexHne NorpeLHoCT! pacxono-
mepa:
a) Npu NoBeEpKe METOAO0M HEMOCPEACT-
BEHHOro CriMYyeHus; 5.7.3 + +
0) npu NnoBepke MMUTALNOHHBIM METOOOM:
- OnpeaerneHne napaMmeTpoB NEPBUYHOTO
npeobpasoBarens 5.74.1 + -
- OnpeaeneHune norpeLHoOCT BTOPUYHOIO
N3MepUTENbHOro NpeobpasoBaTens 5.7.4.2 + +

5.1.2.

5.1.3.

5.1.4.

[lonyckaeTca NpoBOAUTL NMOBEPKY pacxo4oMepoB MeToAOM Hernocpea-
CTBEHHOIO CIUYEHMS! Ha MOBEPOYHbIX YCTAHOBKAX UM MMUTALMOHHbLIM
MeTOAOoM.

Mo cornacoBanuio ¢ OI'y LICM PocTexperynmpoBaHusi noBepka MOXeT
NPOBOANTLCA MO COKpaweHHOW nporpamme. [lpy 9TOM NOrpeLlHoCTb
N3MepeHus OTAENbHbIX NapamMeTPoOB MOXET He OnpenensitbCs, O Yem
AenaeTcsa COOTBETCTBYHLLAA 3anNnCb B CBMAETENLCTBE O MOBEPKE UMK
nacnopTte pacxogomepa.

[lonyckaeTcs noBepka pacxXxo4oOMEPOB He B MOSIHOM OManasoHe nac-
NOPTHbLIX 3HAYEHU NapaMeTpoB, a B 3KCNIyaTaLMOHHOM AnanasoHe, B
paboumnx yCroBmsaX aKCryaTauum.
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5.2. CpeacTtBa noBepku
5.2.1. Mpwn npoBeaeHnM NOBEPKM NPUMEHSIOTCS crieayrouiee obopyaoBaHue:
1) cpencTBa n3amepeHnin n KOHTPOIS:

- YCTaHOBKa MOBepoYvHas And MNOBEepKM MeTOAOM u3MepeHus obbema
(pacxoga vnu maccel) ¢ npenenomM OTHOCUTENBHOW MOrpeLlHoOCTU He
bonee 1/3 npegena gonyckaemMon OTHOCUTESIbHOW MOrpPeLlHOCTU pac-
XOOOMEpPOB;

- komnriekc nosepoyHbin «B3JIET KMy B64.00-00.00 TY;

- BonbTmeTp B7-53/1 YLWUAM.411182.003 TY, OCHOBHasa NOrpeLiHoCTb
N3MepeHnsa cunbl TOKa, +]0,15 + 0,01 1./l | %, roe In, Ix — npegen us-
MEpPEHUS N U3MEPSIEMOE 3HAYeHne CUnbl TOKa, UNn MunanamnepmMeTp
kn.0,5;

- YaCTOTOMEp 3NEKTPOHHO-cHeTHbIN H3-64 [1J112.721.006 TV,

- cekyHaomep;

- wraHreHumpkyne WLU-M-500-0,1 TOCT 166, OoCHOBHas MOrpeLHOCTb
nameperusa = 0,1 mwm;

- pynetka 3MNK2-10AHT-1 TOCT 7502, ueHa genexnunsa 1 mwm;

- TonwuHomep ynbTpassykoBon «B3JIET YT» B40.00-00.00 TY, no-
rPELHOCTb U3MepeHuns TonwmHel + 0,035 mwm;

- yrnomep YO, YO2 ITOCT 11197 vnn YT, YH TOCT 5378, ocHoBHas no-
rpeLuHocTb He Gonee 5';

- MaHomeTp, kn 0,4;
- TepmomeTp FOCT 13646.
2) BcnomMmoraTtesbHble YCTPONCTBA:

- npucnocobrneHne ansa onpeaeneHnsa CKOpoCTU yNbTpa3sByka B XXMAKOCTH
B10.63-00.00 TY, anuHa akyctuyeckon 6a3sbl (100 + 0,1) mm;

- ckoba OCT 11098, gmana3oH nameperunsa ot 50 go 1650 mwm;
- ocuunnorpad C1-96 2.044.011 TY,
- IBM coBmeCTUMbIN NepcoHanbHbIN KOMMNbIOTEP.

5.2.2. [lonyckaeTca npumeHeHue apyroro obopyaoBaHus, npubopoB MU ycT-
POWNCTB, XapaKTEPUCTMKM KOTOPbIX HE YCTYNaKT XxapakrepucTnkam obo-
pygoBaHua 1 npubopos, npueeaeHHbIX B N.5.2.1. MNMpn otcytcTBumn obo-
pyLoBaHUA 1 NpubopoB C XapaKTepUCTUKaMK, He YCTynalLMMn yka-
3aHHbIM, Mo cornacosaHuio ¢ Oy LICM PoctexperynupoBaHusi, Bbl-
MONHALWMM MNOBEPKY, AOMycKaeTca npuMeHeHne obopyaoBaHus U
NpuBopOB C XapaKTepuUCTUKaMun, AOCTATOMHbIMU Of1s1 NOfyYeHusa [oc-
TOBEPHOro pesyrnbTaTta NMOBEPKMU.

5.2.3. Bce cpeactBa M3MEpeHUs OOMKHbl OblTb NOBEpPEHbl U UMETb AeNCT-
BYIOLLME CBMOETENbCTBA O NOBepKe, OTMETKM O NoBepke B nacrnopTrax
UNN OTTUCKN NOBEPUTENBHBIX KINEenM.
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5.3. Tpeb6oBaHuA Kk kBanudukaumm noseputenen

K npoBeaeHunto namepeHui npm noBepke n obpaboTke pesynbtaToB
N3MepeHun OonyckarTca nuua, atTecToBaHHbIE B Ka4ecTBe NoBepute-
NS, N3y4nBLUNE IKCNITyaTaUNOHHY OOKYMEHTaLMIO Ha pacxogomepbl 1
CpeAacTBa MX MOBEPKU, UMEKOLLME OMNbIT MOBEPKN CPEACTB M3MEpPEHUN
pacxoga, obbema XMAOKOCTU, a TakkKe NpoLUeALIne UHCTPYKTaX Mo Tex-
H1Kke 6e30MacHOCTN B yCTAHOBNEHHOM NOpSKe.

5.4. TpeboBaHus 6e30nNacHOCTU

5.4.1. MNpwn npoBegeHUN NOBEPKN AOSMKHbI cobniogatbca TpeboBaHua 6e30-
NacHOCTU B COOTBETCTBUU C «[1paBunamm TexHU4eckon akcnnyatauum
9NEKTPOYCTAaHOBOK NoTpebutensammn» n «MexoTpacneBbiMy npasunamm
no oxpaHe Tpyaa (MpaBuna 6e3onacHOCTN) NpU 3KCnyaTauumn anek-
TPOYCTaHOBOK».

5.4.2. MNpun paboTe ¢ nameputenbHoiMn Npubopammn 1 BcnoMmoratesibHbiM 060-
pygoBaHWeM LOMMKHbI cobnogaTtbes TpeboBaHus 6e3onacHoOCTU, Oro-
BOPEHHbIE B COOTBETCTBYIOLUMX TEXHUYECKMX OMUCAHMAX U PYKOBO-
ACTBax No 3Kcnnyataumm npMMeHsieMblx Npnbopos.

5.5. YcnoBusa npoBeaeHnA NOBEPKU

Mpwn npoBeaeHUM NOBEPKM AOIMKHbI ObiTb COBNIOAEHBI creayroLLme
yCrnoBwsi:

- TemnepaTtypa okpyxatowero sBosgyxa ot 15 go 30 °C;
- Temnepartypa xumgkoctu ot 5 go 40 °C;

- OTHOCUTENbHaga BnaxHocTb Bo3ayxa ot 30 go 80 %;

- aTMocpepHoe nasnenue ot 86,0 o 106,7 kla.

NMPUMEYAHWE. [donyckaeTcs BbINOMHEHWE MOBEpPKM B paboumx
YCIOBUAX SKCMyaTaunm pacxogomMmepoB npu cobniogeHmm TpeboBaHni
K yCNoBUSAM 3KCnsiyaTauum noBepoyHoro obopynoBaHus.

[ns oGecnevyeHns BO3MOXHOCTW BbIMONTHEHNSI NMOBEPKN HA MecCTe
3KcnnyaTauum pacxogoMepa MOHTaX y3na yyeTa LOMKEH BbINONHATb-
cs ¢ 6arnacHbiM TpybonpoBogoM.

5.6. MogroToBKa K NpoBeAeHUI0 NOBEPKU

5.6.1. lNepen npoBegeHNEM NOBEPKN OOMKHbI ObiTb BbIMNOMHEHbI CreayLwmne
NoaroToBUTENbHbIE PABOTLI:

- MpoBepKa Hanuyns NoBepoYHOro obopyaoBaHWA M BCMOMOraTesbHbIX
YCTPOWCTB (NMpMcnocobnenuni), nepedncrieHHblx B n.5.2;

- MpoBepKa Hanuunsi 4eNCTBYIOLMX CBUOETENbCTB (OTMETOK) O NMoBepke
NCMNOMb3yeMbIX CPEACTB U3MEPEHUIA;

- NpoBepkKa cobntoaeHns ycnosuin n.5.5;

- NPOBEpPKA HaNU4unst Ha pacxogoMepe 3TUKETKN C TOBAPHbIM 3HAKOM U3-
rotoButens — gupmbl «B3JTET»;
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5.6.2.

NnpoBepKa Hanuuusa nacnopTa Ha NnoBepsemblii pacxogoMep U COOTBEeT-
CTBUS KOMMIMEKTHOCTM Y MapKUPOBKM pacxodomepa, ykasaHHbIM B nac-
nopre;

noaroToBka k paboTe NOBEPSIEMOro pacxogomMepa, CpeacTs N3MepeHnin
N BCNomMoraTtesfibHbIX YCTPOWCTB, BXOOSALWMX B COCTaB MOBEPOYHOro
obopynoBaHus, B COOTBETCTBUN C UX IKCMNIyaTaLMOHHOW OOKYMEHTa-
umen.

Mepen npoBegeHnem onpoboBaHWsA U MOBeEpPKM cobupaeTcsi cxema B
cooTBeTcTBUM C puc.[.1 (4na nNoBepkn METOAOM HEeNoCpenCcTBEHHOro
cnuyenns) nnu puc.[.2 (ans noBepkn MMmMTaumMoHHbIM MeToaoMm) MNpu-
noxexusa M.

3HayeHus napameTpoB [, HeobxoANMbIX AN NOBEPKM METOAOM
HenocpeaCTBEHHOro CrMyeHusl, coaepxartcs B nacnopte Ha M.

5.7. NMpoBeaeHne NoBepPKU
5.7.1. BHewWHUM ocMoTp

MNpy NpoBeAEeHUN BHELLUHErO OCMOTpa AOIMKHO ObiTb YCTAaHOBMEHO
COOTBETCTBME BHELLUHENO BMAA pacxodoMepa cregyrowmm TpeboBaHm-
AM:

- Ha pacxogomMepe OoJKeH ObITb YKa3aH 3aBOCKOM HOMED,

Ha pacxodoMepe He OOIMKHO ObiTb MexaHWYECKUX MOBPEXAEHUN U Oe-
(hbEKTOB NOKPLITUIA, NPENSTCTBYOLNX YTEHUIO HAOMWUCEN U CHATUIO OT-
CYETOB Mo MHAMKaTopy.

Mo pesynbTatam ocmoTpa Aenaetcsa oTMeTKa O COOTBETCTBMM B
npoTokone (Mpunoxenue 1).

5.7.2. OnpoboBaHue pacxogomepa

Onpo6oBaHune BLINOMHAETCA C LEenbl ycTaHOBNEeHus pabotocno-
cobHocTn pacxogomepa. OnpoboBaHue gonyckaetca nposoauTb 6e3
NPUCYTCTBMS NOBEPUTENSI.

OnpoboBaHune pacxogomMepa nNpou3BOAUTCA METOAOM Nponycka
XMOKOCTU Ha NOBEPOYHOW YCTAHOBKE WNN MMWUTAUMOHHBIM METOAOM C
nomoLLblo komnnekca nosepoyHoro «B3JIET KM».

N3ameHss pacxon, NpOBEPUTb HanMune MHOAUKaUUM U3mMepsieMbIxX U
KOHTPONMMPYEMbIX NapaMeTpoB Ha MHAMKATope pacxogomepa (Npu ero
HanMuMm), HanM4yMe KOMMYHUKaLMOHHOM cBA3n No RS-BbIxoay ¢ nepco-
HanbHbIM KOMMbLIOTEPOM, HANM4YMe CUrHanoB Ha UHPOPMALIMOHHbIX Bbl-
xopax.

Mo pesynbTatam onpoboBaHus AenaeTcss OTMeTKa O COOTBETCTBUM
B npoTokore (Mpunoxenne [).

5.7.3. OnpegeneHne OTHOCMTENbHOW MOrPeLIHOCTU pacxodoMepa MeTo[oM

HenocpeacTBEHHOIo CrindieHnd

OnpegeneHne OTHOCUTENbHOM MOrPELIHOCTM pacxogomepa npu
n3mepeHun obbvema (cpegHero o6bLEMHOro pacxoaa) XuakocTn Ha no-
BEpPOYHOM YCTaHOBKe NpoBOAUTCA npu 3HaveHnax pacxoga — 0,05Quave,
0,1-Quave, 0,5-Quans (pacxoq ycraHasnueaeTcsa ¢ gonyckom + 10 %).

Quavs ONpenenaeTcs no gopmyne:

43



5.7.3.1.

5.7.3.2.

5.7.3.3.

QHaVl6 = 2,83'10_3'V-Dy2, M3/L‘|,

roe v =10,6 m/c;
Dy — anameTp ycnosHoro npoxoaa [r1, mm.

OTHOCUTENbHas NOrpeLwHOCTL ONpeaensieTca CpaBHEHNEM OENCT-

BUTENbHOIMO 3HadeHns obbvema V, (cpegHero obbemHoOro pacxoga
Quocp) W 3HaveHns obvema V, (cpegHero obvemHoro pacxoga Qu),
N3MEPEHHOIO PacxXo4oMEPOM.
Mpn noBepke cnocobom namepeHus obbema B Ka4eCTBe AENCTBUTENb-
HOro 3Ha4yeHusi obvema V, ncnonb3yeTcs 3Ha4YeHne obbema XNaKocTu,
HabpaHHOro B 06 beMHY0 Mepy NOBEPOYHOWN YCTAHOBKN, NN NOKa3aHWs
obpas3uoBoro cyetumka. [lenctBuTenbHoe 3HadYeHne cpegHero obbem-
Horo pacxoaa Qo cp ONPeAenseTcs no opmyrne:

Que =77, (5.1)

roe %\,o o — AeNCTBUTENbHOE 3Ha4YeHue cpefHero o6GbLEMHOro pacxo-
ja, m~/v;

V, — AefCTBUTENbHOE 3HadYeHre obbema, M°;
T, — Bpems nsmepeHus, u.

Mpn noBepke crnocobomM nsMepeHuss pacxoda OeNUCTBUTENbHbIE 3HAYe-
HUSA pacxoda U oGbema onpeaensTcs pacyeTHbIM MyTeM:

Z Qvoj
Qvo w L ) (52)

n

Vo =Quop XT (5.3)

u

roe (%Vo cp — AEVNCTBUTENbHOE 3HaYeHne cpefHero o6beMHOro pacxo-
ja, Mm/v;

Vo — AeficTBUTENbHOE 3HaYeHne obbema, M°;

Qoé — [JEenuCcTBUTENbHOE 3HayeHue pacxoga npu j-TOM usMmepe-
HUKN, M/\Y;

n > 11 — KONN4YEeCTBO OTCYETOB 3a MHTEpPBan BpeMeHn T,.

Mpn noBepke cnocoboM M3MepeHus Macchl Ons onpeaeneHna OencT-
BUTESbHOMO 3HAYeHUs1 MacChbl XXMAKOCTU Ha MOBEPOYHbIX YCTAHOBKax C
BECOBbIM YCTPOWCTBOM MOJIb3YOTCA NOKa3aHUSIMWU BECOBOIO YCTPOWUCT-
Ba. [lenctButensHoe 3Ha4yeHne obbema npu 3TOM onpeaensieTcs no

dopmyne:

Vo=—, (5.4)
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roe Vo, — OencTBuTenbHoe 3HayeHne obbema, M3;
Mo — AEVUCTBUTENBHOE 3HAaYEHNE MaccChl M3MepﬂeMOVI XWOKOCTWU, KT,
p — MNOTHOCTb XWNOKOCTH, KF/M3.

[Mepen Hayanom MOBEPKM Ha NOBEPOYHOW YCTAHOBKE C BECOBbLIM
YCTPONCTBOM HeobxooMMO onpefernvtb No KOHTPOSIbHOMY MaHOMeTpy
AaBreHne XUAKOCTU, a N0 TEPMOMETPY — TemnepaTypy B TpybonpoBo-
[e NoBepoYyHOM YCTaHOBKM. Ha OCHOBaHUM WU3MEpPEHHbIX 3HayYeHumn
Temnepatypbl M pasneHua no Tabnuuam CCCL 98-2000 «Bopa.
YaeneHbin 06bem n aHTanbnuna npu temnepatypax 0...1000 °C n gas-
nenusix 0,001...1000 MlMa» onpegenseTca NMOTHOCTb MOBEPOYHOM
XNOKOCTWN.

HdenctButenoHoe 3HayeHwe cpegHero obbLEMHOro pacxopa pac-
cuuTbiBaeTca no popmyne (5.1).

5.7.3.4.0na cHATUA pe3ynbTaToB WU3MepeHnss obbema C uHAMKaTopa W
RS-BbIxoAa pacxogomepa BbIMOMNHATCA crnegyowme npouenypsl. Ha
WHOMKaTOpe pacxogoMepa M NOAKNIYEHHOM K RS-BbIXxo4y nepcoHarnb-
HOM KOMMbIOTEPE YCTaHABNUBAETCS PEXWM BbIBOA Ha 9KpaH nose-
psiemoro napametpa. lNepeq KaxabiM U3MEPEHUEM NPOM3BOAUTCA pe-
rmcTpaumsa HadanbHOro 3HadyeHusa obvema Vy (Ms), 3aperncTpupoBaH-
Horo pacxogomepom. lNocne nponycka xungkoctn vepes M B gaHHOM
NOBEPOYHON TOYKE PErucTpupyeTcsl KoHeyHoe 3HayvyeHue obbema Vi
(M3). Mo pa3HOCTM NoKasaHW pacCcYMTbiBAETCHA M3MEPEHHOE 3HaYeHne
obbema KnaKocTu:

V. =V -V (5.5)

roe V, — U3MepeHHoe 3HauyeHve obbema, M°.

Mpn perncTpaumm nokasaHum ¢ RS-BbIxoga U nHgMKaTopa Heobxo-
AUMO MpU OOHOM M3MepeHUM NpornyckaTb Yepes3 pacxogoMepbl Takoe
KONMYECTBO XNOKOCTU, YTOBbI HabupaTb He meHee 500 eguHuy mnag-
Wwero paspsga ycTpoucTBa MHOUKaLMU NpU pekoMeHayeMOM BpeMeHu
namepeHunsa He meHee 200 cek.

Mpy HEBO3MOXXHOCTM BbIMOMHSTL NOBEPKY C OCTAHOBKOW MOTOKA B
TpybonpoBoae, a Takke ANs COKpalleHUss BPEMEHU MOBEPKM AOMNycKa-
eTCsl BbINOMHATb onpeaeneHMe OTHOCUTENbHOW MOrpPEeLHOCTM pacxo-
AoMepa TOSMbKO MO UMMYIIbCHOMY BbIXOZAY.

Mo uMnynbCHOMY BbIXO4y 3Ha4YeHMe obbema, U3MepeHHOEe pacxo-
AoMepoM, onpenensaeTcs rno nokasaHnaMm YyactotTomepa, NoAKMHYEHHO-
ro K COOTBETCTBYIOLLEMY BbIxogy pacxogomepa. lNepen Havanom ms-
MepEeHNa YacTOTOMeEp YyCTaHaBNMBAETCH B PEXMM cYeTa UMMYNbCOB U
obHynsieTca. Mo ctapToBOMY curHamy uMMMyrnbCbl C BbIXO4a pacxono-
Mepa HayuHalT NocTynaTb Ha BXoAd YacTtoTomepa. KonmyecTBo Xungko-
ctn Vy, (M3), npoweawen yepes npeobpasoBatenb pacxoda, onpege-
ngetcsa no popmyrne:

V,=NxK,, (5.6)

roe N — konuyecTBo MMMNyrnbCcoB, NOACHNTAHHOE HaCTOTOMEPOM,
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5.7.3.5.

K, — BEC MMMNYIbCa VMMYMLCHOrO BbIXOZa pacXxoaoMepa, M /UM,

MuHUManbHO HeobxoaMMbIN OOBEM XKUAKOCTU, NPOMYCKAEMON Ye-
pe3 pacxogomep npu OAHOM U3MEPEHUU, NPU perncTpauumn nokasaHum
C UMMYNbCHOrO BbiXxoAa AOMKEH BbITb TakMM, YTOObLI HAabpaTb HE MeHee
500 umnynbcoB.

M3mepeHHbI cpeaHnin 0O bEMHbIN Pacxod XMAKOCTU, npoLueaLlen
Yyepes pacxogomep, onpegensieTca no opmyne:

Que =71, (5.7)

rae Qu ¢p — U3MepeHHoe 3HayeHue cpegHero oH6beMHOro pacxo-
3
na, Mm~/v;

V,, — U3MepeHHoe 3HaueHve obbema, M;
T,— BpeMsa nsmepeHus, M.

Mpn cbeme MHMpOpPMaLMN C TOKOBOrO BbIXo4a U3MEPEHHOE 3Ha4ye-
HWe cpefHero o6bLEMHOro pacxoja paccynTbiBaeTcs no oopmyne

-1
va cp :%.(QBH_QHH)_'—QHH ’ (58)

Makc ~ 'MUH

rae Qwi ¢p — V3MEpeHHoe 3HayveHune cpefHero O6bEeMHOro pacxo-
ja, M /v;

I, — BbIXOQHOW TOKOBbLIM CUrHasn pacxogomepa, MA;

lwi — MMHMMaNbHOE 3Ha4YeHWe TOKa Auana3oHa paboTbl TOKOBOroO
BbIXOA4a pacxogomepa, MA;

lvakc — MAKCMMarnbHOE 3Ha4YeHNe Toka auanasoHa paboTbl TOKOBOro
BbIXOA4a pacxogomepa, MA;

Qsn — BEPXHUM Npeaen uaMmepeHus cpegHero o6bemMHoro pacxoga
pacxogomepa, M°/y;

Qun — HWKHWI Npeaen naMepeHnsa cpegHero o6bLEMHOro pacxoga
pacxogomepa, M°/4.

M3mepeHns Npon3BoasaATCcs HEe MEHee Tpex pa3 B KaXX4oW NoBepoY-
HOW TOYKe.

OnpepgenexHve OTHOCUTENBHOW MOrPELUHOCTU pacxodomMepa npu n3me-
peHnn 06 beEMa XUOKOCTM BbIMOMHAETCA Mo dopMyne:

S, :\%xlOO%, (5.9)

Vi
oi

roe o, — OTHocUTenbHasa NOrpeLLIHOCTb pacxogomMepa npu namepeHun
obbema B i-TOM NOBEPOYHOM TOYKe, Y%;

Vi — U3MepeHHoe 3HayeHne obbema B i-TOW MOBEPOYHOM TOu-
Ke, M”;
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Voi — OENCTBUTENBHOE 3Ha4YeHne obbema B i-TOW NOBEPOYHOM TOY-
ke, M°.

OnpepgeneHne OTHOCUTENbHOM MNOrPELUHOCTU pacxogomepa npu
n3MepeHun cpegHero o6bEMHOro pacxoaa XMAKOCTU BbINOSHAETCS Mo
dopmyrne:

QVM cpi - QVO cpi
Soui = x100 9%, (5.10)

Vo cpi

rae dqvi — OTHOCUTENbHAA NOrPELLHOCTL pacxogoMepa npu n3mepeHnun
cpeaHero o6 beMHOro pacxofa B i-To NOBEPOYHON Touke, %;

Qwi cpi — U3MEPEHHOE 3HayeHue cpegHero ob6bLeMHOro pacxoga B
i-TOM NOBEPOYHON TOYKE, M3/'~—I;

Quo cpi — OENCTBUTENBHOE 3HaYeHne cpeaHero o6bEMHOro pacxoa
B i-TON NOBEPOYHON TOYKE, M3/,

PesynbTaTbl MOBEPKN CYMTAIOTCS MOMOXUTENbHLIMU, €CNU MaKCU-
MasbHble 3HAa4YeHMs1 MOrPELUHOCTU pacxodoMepa Npu M3mMepeHun obb-
emMa Unu npu U3MepeHun cpeaHero o6 bLEMHOrO pacxoda B Kaxagon us
NMOBEPOYHbIX TOYEK HE MPEBbILWAKT 3HAYEHWUW, YCTaHOBMEHHbIX B Ha-
CTOSILLEM PYKOBOACTBE NO 3KChnyaTaumm.

Mo pesynbTatam nNoBepku AeriaeTcs OoTMeTKa O COOTBETCTBUM B
npotokone (MpunoxeHue ).

Ecnn norpeliHoCcTb M3MepeHus BbIXoauT 3a npeaenbl HOpMUpPO-
BaHHbIX 3HAa4YEHWUI, BbINOMNHAETCS IOCTUPOBKA pacxodoMepa, Nocrne Yero
noBepka BbIMOSHSAETCSA NOBTOPHO.

5.7.4. OnpeueneHme OTHOCUTENBbHOMN norpewHoOCTn pacxogomepa mMuntTauun-
OHHbIM METOAOM

OnpegeneHve OTHOCUTENbLHOW MOrpPELLIHOCTU pacxogoMepa UMU-
TAUMOHHLIM METOLO0M NPOM3BOAUTCA B [iBa dTana:

- onpepeneHne napameTpos nNepBn4HOro npeo6pasoBaTenﬂ pacxoaa,

- onpeaeneHne NorpeLHOCTM BTOPUYHOIO M3MEepPUTENBHOro npeobpaso-
BaTensa pacxogomepa npu naMmepeHun cpegHero o6beMHoOro pacxoga
n obbema XMAKOCTM MpuM MOMOLLUM noBepoyHoro komnnekca «B3JIET
KMiA» B64.00-00.00.

5.7.4.1. OnpepeneHne napameTpoB NEPBMYHOIO NpeobpasoBaTtensa pacxoga

MapameTpbl NepBMYHOrO NpeobpasoBaTens pacxoga onpeaenstoT-
CS1 NpY BbIMyCKe M3 NPOU3BOACTBA UK NPU BbINONTHEHMM €r0 MOHTaXa B
COOTBETCTBUM C AOKYMEHTOM «Pacxogomep-cyeTumk ynbTpasByKOBOW
«B3JNET MP». UcnonHeHne YPCB-5xx 4.  VHCTPYKUMS NO MOHTaXy»
B12.00-00.00-51 M. CobnogeHne TpeboBaHU UHCTPYKLUN MO MOH-
Taxy obecneymBaeT BbINOMIHEHNE N3MEPEHUI pacxoda U obbema ¢ no-
rPELLUHOCTSIMU, HOPMUPOBAHHBLIMW B PYKOBOACTBE MO 3KCMfyaTauun Ha
pacxogomep.

5.7.4.2. OnpegeneHne norpeLwHoCcT BTOPUYHOIO N3MEPUTENBHOIrO npeobpaso-
BaTensd pacxogomepa
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5.7.4.2.1. OnpegeneHune norpelwHoctn Bl npn namepeHnn pacxona
Pacxogomep nepesoantca B pexxum «[MTOBEPKA».

K BTOpMyHOMY npeobpasoBaTtento pacxogomepa nogkntovaeTcs
YacToToMep, C MOMOLLbID KOTOPOro uamepsieTcs 4Yactota (nepuon)
LWITATHOrO KBapueBOro reHeparopa onopHoun yYactoTel (40 MIy) pacxo-
aomepa. NonyyeHHoe 3Ha4YeHWe 4acTOoTbl 3aHOCUTCSA B MAacnopT U BBO-
ANTCS B pacxogomep.

OTanoHHoe 3HayeHWe pacxoga MMUTUPYETCS PacXo4oMepoM C
NMOMOLLbIO BPEMEHHON 3aAepXXKu 30HAMPYHOLLEro umnynbca, opmu-
pyemoiri 13 N-ro konuyectsa NepuogoB CuUrHana ornopHOro KBapLEeBoro
reHepatopa pacxogomMepa. Yucno N onpenensieTca 3HaYeHUEM UMU-
TUpyeMoro pacxoaa.

OnpepgeneHne oTHocuTenbHOM norpewHocty Bl npoBogutcs
npu 3HaveHusX pacxoda - 0,05-Quavs, 0,1 Quans, 0,5 Quaus, Quaus, FO€
Quaue = 300 M3/ Pacxop yctaHaBnmnBaeTtcs ¢ gonyckom + 20 %.

NoBepoyHble 3Ha4YeHNA pacxofa yCTaHaBNMBaKOTCA Mocrenosa-
TenbHO. Bpemsa nameperHna — He meHee100 cekyHA. NS KaXKaon TOYKM
He MeHee 3 pa3 CHMMAKTCH YCTaHOBMBLUMECS MOKa3aHWA pacxogome-
pa ¢ MHPOPMALUUNOHHLIX BbIXOAOB (B TOM YUCe C MHAMKATOpa pacxo-
aomepa).

AbcontoTHasa norpelHocTb Bl npu namepeHun pacxoga BblHUCs-
eTcsa no opmyne:

AQij = Qij —Qqi» (5'11)

roe AQj — abcontoTHasa norpeliHocTb Bl B i-ToM noBepoyHON TouKe
npu j-TOM N3MEPEHUN, M3/y;

Qjj — Noka3aHuAa pacxogomMepa B i-TOW NMOBEPOYHON TOUKE MpU j-TOM
N3MepeHun, M-/v;

Qoi — 9TanoHHOE 3Ha4yeHue pacxoga B i-TOM NMOBEPOYHOM TOYKe,
M.

CwmelLeHne Hyns onpegensieTca no opmyne:

n

Z(ZXAQ” +AQ,;)

H = , (5.12)
3xn

roe H — cmelweHnue Hyns, M3/q;

AQ1j, AQy — 3Ha4eHWs abComOTHLIX MNOrpeLlHoCTeN U3MepeHus
pacxona B 1-oM U 2-0M NOBEPOYHBLIX TOYKAX COOTBETCTBEHHO MPU j-TOM
n3mepeHuu;

N — KONIMYECTBO N3MEPEHWIA.
OTHocuTenbHas norpewwHocTb Bl BeiuncnseTca no popmyne:

AQ, - H
S =— %100 %. (5.13)

1]
oi
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PesynbTaTbl NOBEPKU CYMTAKOTCA MOSTIOXUTESbHBIMU, €CNU MaKCu-
ManbHble 3Ha4yeHus MNOrpeLlHOCTU pacxogoMepa B Kaxaow u3 nose-
POYHbIX TOYEK He npeBblwatoT 3HaveHna = 0,25 %.

5.7.4.2.2. Onpenenexune norpewwHocty Bl npu namepexHmnn obvema

5.8.
5.8.1.

5.8.2.

5.8.3.

HeobxoaumMo 3aHecTu 3Ha4YeHne CMELLEHUsI Hynsl, onpeaeneHHoe
BbILLE.

Mpn nomoLm BpeMEHHOM 3afep>KKM 30HOAMPYIOLLEro UMmnynbea,
dopMmnpyemMon U3 NepuoaoB curHana OrnopHOro KBapLeBoro reHepaTo-
pa pacxogomepa, ycTaHaBnuBaeTcs Haubornbluee 3HavyeHue pacxoja
(300 M*/4), 3aTeM OBHYNSIOTCS 3HAYEHWSI CHETUYMKA O6beMa pacxomo-
Mepa 1 pacxogoMep nepeBoauTCs B pexum uamepeHus. NpounssoanT-
cs1 HakonneHne obbeéma. MNMpoaoMKUTENBHOCTb N3MEPEHNA — HE MEHEEe
100 cekyHa. lNokasaHusa pacxogomepa CHAMalTCA He MeHee Tpex pas.

OTHocuTenbHasa norpewHocTb Bl npu namepeHnn obbema BblUnUC-
naeTca no goopmyrne:

V. -V,
=19 ,100%, (5.14)

0j

Vi

roe dy — oTHocuTernbHasa norpelHocTs Bl npu j-tom namepenuu, %;
Vj — noka3aHusa pacxogomepa npu j-Tom n3mMepeHuu, m3;
Voj — 3TanoHHoe 3Ha4eHne obbema npu j-TOM U3MepeHun, M2,
PesynbTaTbl NOBEPKU CYMTAKOTCA MOSNTOXUTENBHBIMU, €CIIM MaKCu-

MarnbHble 3Ha4YeHNd NOrpeLlHOCTM pacxogoMepa npu Kaxgom namepe-
HUM He npeBbIWaloT 3HavYeHus £ 0,25 %.

PesynbTaTbl NOBepKW 3aHOCATCA B MPOTOKOS, (hopmMa KOTOPOro
npueeaeHa B NpunoxexHun [.

OdopmneHune pe3ynbTaToB NOBEPKU

Mpy NONOXWUTENbHbLIX pe3ynbTaTax MoBEepKU AenaeTcsa 3anucb B nac-
nopTe pacxodomepa, 3aBepeHHast NoAnNUChi0 NOBEPUTENS C HAaHECEeHU-
eM MoBepuUTENbHOIO Knelma, unm ohopmMnaeTcs CBUaeTenbLCTBO O Mo-
BEpKe, Mocne Yero pacxodomep AOMyckaeTcs K JKChnyatauum ¢ Hop-
MUPOBAaHHOW NOrPELLHOCTbIO.

B cnyyae oTpuuatenbHbIX pe3ynbTaTtoB NEpPBUYHON NOBEPKM Pacxono-
Mep BO3BpallaeTcs B NPoOM3BOACTBO Ha AopaboTKy, rnocne yero noa-
NEeXUT NOBTOPHOM MOBEPKE.

B cnyyae oTpuuaTenbHbIX pe3ynbTaToB NepuoanMyeckor NoBEpPKN pac-
xogomMmep GpakyeTcs, a KInemmo racutcs.
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NMPUNOXEHUE A. Bug coctaBHbIX YacTen pacxoaomepa

250*

125*

154+

(ON )
Q0O

B3NETMP (©

PACXO[IOMEP-CYETUUK YNIbTPA3BYKOBOW

- A/

\F V-2 /74

\ (yPCB-5104 =24 B] )

A A 7/
L [ ( J L J L )

J{

L J J )

Macca He 6onee 2,5 kr

75*

6) BMA CHU3Y
* - CNpaBOYHbIN pasmep

1 — Qucnnel uHOukamopa; 2 — knasuamypa; 3 — Modyrb obpabomku
O0aHHbIx; 4 — modynb BUFI; 5 — moHmaxHbil modyrnb; 6 — cyb66iok 06-
pabomku OaHHbIX; 7 — 2epmo8800bI; 8 — pa3bem RS-232; 9 — knemma

3a3eMJIeHUs.

Puc.A.1. BropnyiHbin uameputenbHbIM Npeobpa3oBaTternb.
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o AN VIS
| stL Fﬂ{i)—\%)—e}—t

-
0o Wl

[
Py

D
A4
0D
A4

2 2% ptt——— BOF ——p|

a) Bug cboky 0) Bug c3agu
* — CnpaBOYHbIN pa3mep
1 — DIN-petka; 2 — KpoHwmeuH; 3 — BI1.

Puc.A.2. Bup BI1 ¢ kpoHwTenHamu ansa kpenneHusa Ha DIN-penky 35/7,5.

A =
RN
A =] ;

Macca He 6onee 0,5 ke
* - CNpaBOYHbIN pasmep

1 — usnyyvarouasi NoCKoOCMb; 2 — 0mMemka akycmuyecKo2o yeHmpa.
Puc.A.3. HaknagHown M3A.
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[paHn nog kntod 36 Mm 418 YCTAaHOBKMU U
AemoHTaxka MIA 13 moHTaXHoro naTpybka M3nyyaroLasn naocKoCTb

BHyTpeHHAA
H BTY/IKa

T
—r 1

| Ll

—

——M42x2—»

T

A
H
a
a1
3
Y

a) C NNacTMaccoBbIM MPOTEKTOPOM

[paHu nog KAy 36 MM A5 YCTaHOBKU U
AemoHTaxa MIA 13 moHTaXHoro naTpybka M3nyyaroLasn naocKoCTb

BHyTpeHHAA
H BTY/IKa

T
—r 1

\_;!‘”J_‘

- 145* >

——M42x2—»

0) ¢ TUTAHOBbLIM NPOTEKTOPOM

paHu noa KAy 36 MM 1A YCTAHOBKM U
AemoHTaxKa MIA n3 moHTaXKHoro naTpybka M3nyyatoLan naocKoCTb

HaknaHas raika

i

11 /

1l Il _I (.)g
| ;|| / S

145-250*

A
Y

B) C TUTAHOBbLIM NPOTEKTOPOM U HAKUAHOW rankomn
Macca He 6onee 1,0 kr

Puc.A.4. Bpe3Hou (BBUHYMBaeMbin) MIA.
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—400*

* - CNpaBOYHbIV pa3mep

90*

MOA2 [ oo

60*

MoA1 (3

«MN3A2»

«MN3A1T»

/

R SO

52*
76*

94+

5,8*

\s

- 34,55

© ©

3*

1 — Kopnyc ycmpoticmea; 2 — kabenu 0ns cmbikosku ¢ MN3A; 3 — pa3b-
eMbl 05151 NodkYeHus1 kabened cessu ¢ Br.

Puc.A.5. YcTponcTBO cornacyouiee.
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NMPUNOXEHUE B. CxeMbl aneKkTpnyeckue

B.1. Cxema coeanHeHun pacxogomepa

NMaA1.1

—<| <—| Uemb
1 1 MNdoA
2 2 GND
3 3 GND
4 4 GND

Lo Lo

M3A1.2

M3A2.1

Lo Lo

M3A2.2

M3A3.1

g Lo

M3A3.2

MN3A4.1

)

BTOPUYHbIUN
NPEOBPA3OBATEIb
RS-232 Kanan 1
1 PEA1.1
2 RXD GND
3 TXD PEAL.2
4 GND
5 GND PEA2.1
6 GND
7 RTS PEA2.2
8 CTS GND
9 Kanan 2
RS-485 PEA1.1
A/Data- oD
5/ Datar PEA1.2
GND GND
PEA2.1
YH.BbIX. O GND
TSOUTT PEA2.2
TSOUT- GND
KaHan 3
YH.BbIX. 1-4 (5-8) [ pEAT1
TSOUT1+ GND
TSOUT1- PEA1.2
TSOUT2+ GND
TSOUT2- PEA2.1
TSOUT3+ GND
TSOUT3- PEA2.2
TSOUT4+ GND
TSOUT4- Kanan 4
Tok.BbIX. 1 (2) PEALL
GND GND
B s PEAL.2
- | GND
| PEA2.1
GND
Ethernet PEA2.2
T+ GND
TX-
RX+
RX-

'

Puc.b.1. Cxema coeanHeHnn pacxogomepoB ucnonHeHusa YPCB-54x u.

=24 B

M3A4.2

Cxembl nogkntoyeHus MNMIA ¢ ncnonb3oBaHMEM YCTPOUCTBA corna-
cyloliero u/unu ycTtponctea KOMMYyTaLMOHHOro (6rioka KoMmyTauun)
npuBeaeHbl B UHCTPYKLUN MO MOHTaXY.




B.2. Cxema OKOHEYHOro Kackaga yHMBepcasbHbIX BbIXOA0B

[MuTaHne okoHeYyHoro kackaga (puc.b.2) yHuBepcanbHbIX BbIXO40B
MOXeT OCYLLECTBIIATLCA KaK OT BHYTPEHHEro UCTOYHMKA NUTaHUS — ak-
TUBHbIA peXuUM paboTbl, TaKk U OT BHELUHEro UCTOYHWKA — MaCCUBHbLIN

PEXNM.
+5V
1 KOm
o J1(J1,J3,J35,J37)

* p «TSOUT+»

(«TSOUTx+»)
X
«TSOUT-»

J2 (32, J4, 36, J8) («TSOUTx-»)

!

Puc.b.2. Cxema oKkOHe4YHOro Kackaga yHMBepcasibHbIX BbIXOOOB.

B ckobkax Ha cxeMe ykasaHbl 0603Ha4YeHMs1 Anst yHMBEpCanbHbIX
BbIXO[0OB CEPBUCHbIX MOAYNEN.

[na yctaHoBnNeHHOro 3HayeHust AKTUB. Yp. <Bblicokun> Hannumio
UMMynbCa Ha BbIXOAE B YAaCTOTHOM U MMMYSbCHOM pexumax, a Takke
HanNU4mo cobbITUSA B NIOMTMYECKOM pPeXUME COOTBETCTBYET PAa30OMKHYTOE
COCTOSIHME 9NEKTPOHHOro Kntya. lNMpun oTCyTCTBUM MMNynbCca N OTCYT-
CTBUWN COObITUS SNEKTPOHHbIN KoY 3aMKHYT.

[na yctaHoBNeHHOro 3HayeHus AKTuB. Yp. <HU3kun> cocrosHus
3NEeKTPOHHOrO KIritoya obpaTHble.

Mpn aKTMBHOM pexume paboTbl OKOHEYHOro Kackaga W pasoMKHY-
TOM 3MEKTPOHHOM KIoYe HanpsbkeHue Ha Bbixoge OyaeT B npepenax
(2,4 — 5,0) B, npu 3amkHyTOM Kntoye — He 6onee 0,4 B. PaboTta Bbixoga
Nnpy akTUBHOM peXxume paboTbl OKOHEYHOro Kackaga LonyckaeTcsl Ha
HarpysKy ¢ conpoTtusneHnem He meHee 1 kKOwm.

B naccuBHOM pexume nuTaHuMe OOJTHKHO OCYLLECTBIATbLCS Hanps-
YKEHMEM MOCTOAHHOro Toka oT 5 go 15 B oT BHelwHero ncroyHuka. [lo-
nyckaeTcs NUTaHuMe HanpshkeHmem o 24 B, npu aToM amnnuTtyga Bbl-
XOAHbIX MMMyNbCOB OyaeT orpaHnyeHo yposHem B 15 B. [Jonyctumoe
3Ha4YeHMe KOMMYTUPYEMOro ToKa Harpyskm He 6onee 10 MA.

MoaknioYyeHne OKOHEYHOro kKackaga K BHYTPEHHEMY WCTOYHUKY
+ 5B ocyuwecTBnsieTcs C MOMOLLbI COOTBETCTBYIOLINX MEPEMbIYEK,
3aMblKalOLWMNX KOHTaKTHbIEe Napbl YCTAHOBKM pexnma paboTbl OKOHEYHO-
ro Kackaga yHMBepcanbHOro BbIXoaa.

[AnvHa nuHuKM cBg3M Ansa yHMBepcarnbHbIX Bbixoaos — 4o 300 m.
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NMPUNOXXEHUE B. KommyTauusa moaynen pacxogomepa

l)
A\
C
J

SECICISHIE

24B

BE
+1

0 @

&

od ls \a

A — OKHO 01151 pasmeuweHUs1 KOMMymaUuuOHHbIX 3/1IEMEHMO8 KOMBUHU-
po8aHHO20 MOQOyrisi BHEWHUX cesi3el;

61, B1 — okHa 0nsi pa3meuw,eHusi KoMMymauyUuOHHbIX 35IEMEHIMOo8 cep-
8UCHO20 MOQYrisl BHEWHUX c8si3el, ycmaHo8/1eHHo20 8 criom 1;

62, B2 — okHa 0nsi pa3meuw,eHusi KoMMymauyUuOHHbIX 3/1eMeHMo8 cep-
8UCHO20 MOQYrIsl BHEWHUX c8si3el, yCmaHOo8/1eHHO20 8 C/iom 2;

["— pe3epsHoe OKHO;

H1-4 — okHa 0nsi pasmewieHUsi KOMMymauuOHHbIX 371eMeHMoe8 rpue-
Mo-riepedarowjux Modyrneu;

1 — konio0ka npedoxpaHumerns 1 A e uenu =24B;

2 — pasbeM 0r1s nodknYeHus kabessa numaHus =24B;

3, 4 — KoHmakmHsble naps! J3, J4 coomeemcmeeHHO 0118 ycmaHO8KU
pexuma pabomesl npubopa:

- J3 — KOHmaKkmHas napa paspeweHust Mooughukayuu Kasaubpoeoy-
HbIX napamempos;
- J4 — KOHMakmHas napa paspeweHuss Modughukayuu rnapamempos

YHKUUOHUPOBAHUS;

5 — mexHonoau4ecKkul pa3bem Oris MOOKIYEeHUS Yacmomomepa rnpu
u3MepeHUU Yacmombl OrIopHO20 Keapua (Ucrosib3yemcs rnpu no-
gepke rpubopa).

Sloe

Puc.B.1. Bug czagm moaynsa o6paboTkm faHHbIX.
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} RS-232
J2
Ji

TSOUT +

TSOUT -

<
~

GND
A/Data-
B/Data+

.
&
H
H

@

Puc.B.2. KoMMyTauMOHHbIE 351IeMeHTbl KOMOMHUPOBAHHOIO MOAYNS.

Tabnuua B.1. O603Ha4YeHMe KOHTaKTHbIX 31IeMeHTOB U CUrHanoB KOMOUHU-

poBaHHOro Moayns.

HaumeHoBaHue OBosHaveHue O603Ha4veHne CurHana,
BbIXoAa KOHTaKTHOTO Ha3Ha4yeHne KOHTaKTHOro arfieMeHTa
aNeMeHTa
1 RXD
2 RTS
RS-232 3 TXD
4 CTS
7 GND
- TSOUT+
YHuBepcanbHbIn - TSOUT-
Bbixog 0 J1 KoHTakTHble napbl YCTaHOBKM pexnma paboTbl
J2 yHMBepcarnbHoro Bbixoga 0
J3 KoHTakTHbIe Napbl YCTAaHOBKM pexunma padoThbl
] J4 npubopa
- GND
RS-485 - A / Data-
- B / Data+

K pasbemy RS-232 KOMOMHMPOBAHHOIO MOAyns MOAKMYaeTcs
wnend (nnockum kabenb) OT BHELWHErO0 pa3bemMa, PacrnofioXXEHHOro Ha
Kopnyce MOHTaXXHOro Moayns.

1.2.3.4.5
60708090

a) BMA CHapYXXW Ha BHELUHWIA

pasbem DB9 uHTepdeinca

RS-232

LWnendg

M (Mg cBepxy

—
—o
—dg

1 7

ooob \V/ pasbema co
] oooo 1 wnendgom)

2 8

6) kabenbHbI pa3beMm, NOAKMYAEMbIV K
pazbemMy RS-232 koMOMHMPOBaHHOMO
mMoayns

Puc.B.3. KommyTtauumsa nHtepcdenca RS-232.
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7

Puc.B.4. MapknpoBKka KOMMYTaLMOHHbIX 3J/IEMEHTOB ABYX MoAayren yHuBep-
CanbHbIX BbIXOAOB.

Ta6bnuua B.2. Hymepauus yHuBepcanbHbIX U TOKOBbIX BbIXOAOB B 3aBUCU-
MOCTU OT MeCTa YCTaHOBKM MoAynsi.

KOHTaKT.ﬂapryCTaHOBKM
MecTo YCTaHOBKM
MapkmpoBka HaumeHoBaHue 1 Homep pexuma paboTbl
Homep | obo3Hau. CcuUrHanos BbIXOJa Moayns 0003Hau. MapKMpoBKa
CcrnoTa OKHa OKHa KOHTaKT. nap
TSOUT1 +/- YHuBepcanbHbIn 1 J1, J2
TSOUT2 +/- YHnBepcanbHbIn 2 J3, J4
1 b1 TSOUT3 +/- | YhuBepcanbHbIi 3 B1 J5, J6
TSOUT4 +/- YHuBepcanbHbin 4 J7,J8
TSOUT1 +/- YHuBepcarnbHbIn 5 J1, J2
> 52 TSOUT2 +/- YHuBepcanbHbIn 6 B2 J3, J4
TSOUT3 +/- YHuBepcanbHbIn 7 J5, J6
TSOUT4 +/- YHuBepcanbHbIn 8 J7,J8
1 bl : ; g“g TokoBbIN 1 - -
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J3J4
@ \AIﬂIﬂEE'E“E'EEﬂ§

ETHERNET

TOK.BbIX.

Puc.B.5. MapknpoBka KOMMYTaLMOHHbIX 35IeMEHTOB MoAyJsie TOKOBOro Bbl-
xoaa n uHtepdpenca Ethernet.

(BUA CO CTOPOHBI (Bug cneBa
E%’ NoaKMYeHNs K pasbema c
OTBETHOMY pasbemy) kabenb kabenem)

1 8

a) kabenbHbl pasbeM RJ45 Ond NOAOKMOYEHMST K CETU nMepedayn OaHHbIX UIn

MK
KoHTakTbl
Lent PasbeM moayns Pasbem RJ45
Ethernet NOAKMOYEHNE K CeTU noakntodeHue k MK
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

6) Tabnuua kKoMMyTaumMm cUrHanoB B kabene cBA3WM Npy MNOAKITOYEHUN K CETU Me-
pegayvn gaHHbIX U nogkntoydeHmn K MK

Puc.B.6. KommyTtaumsa nHtepcenca Ethernet.
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NMPUNOXEHUE I'. AganTtep TOKOBOro Bbixoaa

1. [JononHuTenbHbIE TOKOBbLIE BbIXOAbI pacxogomMepa obecnevnBatoTcs C
noMmowlbio agantepoB TokoBoro Bbixoga «B3JIET AC» wucnonHeHusa
ATB-3, npeobpasytoLmx nocnegoBaTenlbHOCTb UMMYSIbCOB B BbIXO4HON
NMOCTOSIHHbIA TOK, 3Ha4YeHWe KOTOPOro COOTBETCTBYET W3MEPEHHOMY
3Ha4YeHuo pacxoaa.

2. ApanTtep TOKOBOro Bbixoda B AuanasoHax pabotbl (0-20) MA un (4-20)
MA moxeT paboTaTb Ha Harpy3ky conpoTtusrieHnem go 1 kOm, B agnana-
30He (0-5) MA — po 2,5 kOMm. YcTaHoBKa gmana3oHa paboTbl agantepa
BbINOJSTHAETCA NPW BbiNyCKe U3 NPOU3BOACTBA MO 3aKaay.

Honyctumas gnvHa kabensi cBs3M No TOKOBOMY BbIXOAy onpene-
NAeTCcs CONPOTMBAEHUEM JIMHUM CBSA3U U BXOLHbIM COMPOTUBIIEHMEM
npueMHuka TokoBOro curHana. Cymma COnpoTUBIIEHUA He [OSDKHA
NnpeBbILaTh YKa3aHHOro CONPOTMBIEHNS Harpy3ku.

Kpome TOro, npu Bbinycke U3 npon3BoACTBa B ajantepe 3agaeTcd
AnanasoH BXOOHOW 4YacToTbl cnegoBaHus mmnynobcoB F = 0-3000 Iwu,
COOTBETCTBYHOLLMA YAaCTOTHOMY pPeXnMy yHMBEpPCasibHOro BbIxoda pac-
xogomepa.

3. HanpsxeHue nutanmna agantepa (24 + 1) B noCTOAHHOro Toka, notpeb-
naemas MoLHoCTbL He 6onee 0,5 BT. Agantep MOXeT nutaTtbCsa OT UC-

TOYHMKa NMNTaHn4a pacxogomMepa Ui ot aBTOHOMHOIo UCTOYHUKa NnuTa-
HUA.

4. YacToTHbIN BXOL ranbBaHWYECKN pa3BsidaH OT OCTallbHbIX AfEeKTpuye-
CKMX Lienen nsgenus.

YacToTHoWM curHan Ha Bxode agantepa npeobpasoBbiBaeTCcs B Bbl-
XO[HOW CUrHam NOCTOSIHHOTO TOKa COOTBETCTBYHOLLErO 3HAYEeHUsi B YC-
TAHOBMNEHHOM AManasoHe.

Bug agantepa ATB-3 npuBegeH Ha puc. .1, cxema nogkoveHus
aganTtepa u pacxogomepa npueegeHa Ha puc. IM.2.

5. MNMpwn nogknioyeHnn agantepa TOKOBOrO BbIXOA4a K YHUBEPCanbHOMY Bbl-
X0y pacxogomMepa HeobXxoOUMO YCTaHOBUTb YAaCTOTHbLIA pexum pabo-
Tbl 4A@HHOIO yHUBEpPCanbHOro BbIXOAa, 3adaTh 3HadeHus Fmakc, QBn,
QHN 1 nepeBecTn yHMBEpPCasibHbIN BbIXOL B aKTUBHbLIN pexum paboTbl
(cm. npunoxeHwne b).

6. HomnHanbHasa ctatuyeckasl xapaktepuctmka npeobpasoBaHusa agante-
pa:

e = ot + (e = ) " Fy
BbIX MWH MaKC MWH F . F
BY HY

rae lgux — 3HAa4YEeHMEe BbIXOAHOMO TOKOBOMO curHana, MA;

Ivakc — MAKCMManbHOe 3Ha4YeHne TokoBoro curHana (5 unm 20), MA;
[y — MUHUManbHOE 3Ha4YeHne TokoBoro curHana (0 nnu 4), MA;

F — 3HayeHne 4yacToTbl BXOAHOro curHana, u;

Fsy — 3agaHHOe 3HayeHne BepxHeW YCTaBKW 4acTOTbl, COOTBETCT-

BytoLLEE luarc, I'L;

F. — 3agaHHoe 3HayeHue HWXHEN YCTaBKM 4acTOTbl, COOTBETCT-

BytoLiee lyq, Mu.
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¥ ¥
Unut FBx
# © T
B3NET AC .
WUcnonHenne ATB-3 87,5* 357 — D
1P40 l
-IBbIX +
3 /O o‘ |
Y
5 A \—/) L]
4—36,5*—>\i «—58*—»

* - CNpaBOYHbIN pasmep
1 — KOHmMakmmHasi Kosio0Ka rMoOK/MYeHUsT numaHusi =24 B; 2 — KoH-
makmmHasi Korooka nooOKMoYeHUsT BXOOHO20 YacmomHo20 cuzHana; 3 —
3esieHbIl ceemoduod uHOUKauuu pexuma pabomel; 4 — KpacHbIl cee-
mooduo0 uHOuKauyuu obpbiea mokogoU rnemrsu; 5 — KOHmakmHas Koso0-
Ka 8bIXOOHO20 MOK0B8020 cueHarna; 6— KpoHWmMmeUH 0515l KperneHus Ha
DIN-petky 35/7,5.

Puc. I'.1. Bug apantepa ToKkoBoro Bbixoaa.

Apantep TOKOBOro Bbixoaa Pacxopgowmep
ATB-3
unurt
KoHT. Llenb
+ +24 B FBX
248 Llenb KoHT. Llenb
IBBIX +F + |- D_OUT(1-4) +
-F - |- D_OUT(1-4) -
KoHT. Lienb
K MPUEMHUKY *— - -l
TOKOBOrO curHana <€—  + +

Puc.l.2. Cxema nogknovyeHnsa aganTtepa.
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NMPUNOXEHUE [. NMpunoxeHusa K MeToauKe NOBEepPKU

CxeMbl NOBepKU pacxogomMepa

o 1
6
I VHAKKATOP I /
= D: [ | /
[ |
4
\¥5
3 2

1 — emopuyHbIl npeobpasosamersib ogepssemoz20 pacxodomepa; 2 —
mpy60orpoeod noeepoyYHoU ycmaHOo8KU, 3 — usMepumesibHbIU y4acmok;
4 — npeobpaszosamenu anekmpoakycmu4deckue; 5 — yacmomomep; 6 —
murnnuamnepmemp; 7 — rnepcoHaribHbIU KOMbomep.

Puc.[1.1. CTpykTypHas cxema NoBepKU pacxogaomMepa MeToaoM HernocpeacTt-
BEHHOIro CriM4YeHUs1 Ha NOBEPOYHOWN YCTaHOBKeE.

2 1
/_
| vHOuKaTop | /
I RS «B3NET MP»
S = BLIXOA M3A yacT.BbIXoO,  TOK. BbIXOA
- — - ]
—= E—
3 4 5 6

1 — 8mopuyHbIl rpeobpasosamerib M108epseMo20 pacxooomepa; 2 —
repcoHarbHbIl KOMMbomep, 3 — KOMIIEeKC noeepoyHbil «B3JTIET
KMy, 4 — akycmuyeckuli cmeHd ¢ ycmaHoeneHHbiMU 3A; 5 — yac-
momomep; 6 — munnuamrnepmemp.

Puc.[l.2. CTpyKkTypHas cxemMa NoBepKu pacxogomepa UMUTALUUOHHbLIM METOAOM.
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MpoTokon noBepku pacxogomMepa

(pekomeHayemas ¢popma)

MpoToKon NoBepku pacxogomepa

3aBopackon Homep "oa BbInycka

Bua nosepku

. Flynkr OTtmeTKa 0
HanmeHoBaHue onepauunn OOKYMeEHTa I'Ipmmeanme
cooTBEeTCTBUU
no noBepke
1. BHeLwwHMn ocMOoTp 5.7.1
2. OnpoboBaHne pacxogomepa 5.7.2
3. OnpegeneHne MeTPOSIOrM4YeCcKNX Xxapak-
TEPUCTUK pacxofgomepa 5.7.3 (5.7.4)
Pacxogomep K aKcnnyaTtauum
(ropeH, He roaeH)
[laTta nosepkun « » 20 r.
MoBeputens / /
(noanuchb) (©.1.0.)
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NMPUNOXEHUE E. UCTOYHUKMN BTOPUYHOIO NUTaHUSA

Y O/GZ_
2\\' V-V
\+VOOK
O
90 * +V ADJ
3\ = N L
o

~

|

*

3

|
o/

A

a) Bug cnepeau

* - CNpaBO4HbIN pasmep

Puc. E.1.

100*

A

0) Bng cboky

\

1 — 8UHMbI KOHMaKMHOU KO/100KU 8bIXOOHO20 HarpsixeHusi =24 B; 2 —
€8emoOUOOHbIU UHOUKaAmMoOP BK/MHOYEHUS UCMOYHUKa 8MOpPUYHO20 ru-
maHusi; 3 — 8UHM 3a3eMrieHusi; 4 — 8UHMbI KOHMAaKMHOU KO/T00KU o0-
KrtoveHus HanpsixeHus numadusi ~220 B 50 'y (L — nuHus, N — Hel-
mparnb); 5 — cepbea 051 0c8060X0eHUsT 3aweniku;, 6 — 3awernika 0ns
kpenneHusi Ha DIN-peuke.

UcTouyHuku BTOpUYHOro nutaHus cepum ADN-1524 (=24 B 15 BT) n
ADN-3024 (=24 B 30 BT).
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25* 56*

A
\
A
Y

a) BuA cnepeaun 0) Bua cboky

* - CnpaBOYHbIN pasmep

1 — 8UHMbI KOHMAaKMHOU KO/100KU 8bIXOOHO20 HarpsixeHus =24 B;

2 — ¢8emoOUOOHbIU UHOUKamop BK/HOYEeHUS UCMOYHUKa 8MopUYHO20
numaHusi;

3 — 8UHM MOACcMpPOUKU 8bIXOOHO20 HalpPsXXeHUs;

4 — 8UHMbI KOHMAaKMHOU KOJIO0KU MOOKMIOYEHUST HArpsiXXeHUs1 numaHusi
~220 B 50 'y (L — nuHus, N — Heumparib);

5 — cepbza 0515 0c8060X0eHUS 3aueriKu;

6 — 3awersnika 0ns kpernneHus Ha DIN-pelke.

Puc. E.2. UcTouyHuK BTOpUYHOro nutaHus cepum DR-15-24 (=24 B 15 BT).

65



T g

N I— DC OK +V _V
N+
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A
Y

a) Bug cnepeau

* - CnpaBO4HbIN pasmep

\@\<—g—>
*

A

S56*

Y

0) Bng cboky

1 — 8UHMbI KOHMAaKMHOU KO/1I00KU 8bIXOOHO20 HarpsixeHus =24 B;
2 — ¢8emoOUOOHbIU UHOUKamop BK/MOYEeHUS UCMOYHUKa 8MOopUYHO20

rnumaHus,

3 — BUHMbI KOHMAaKMHOU KOSI00KU MOOKITHOYEHUS HarnpsXXeHus numadusi

~220 B 50 'y (L — nuHus, N — Heumparb);

4 — cepbea 0151 0c8060XXK0€eHUS 3aWlesiKu;

5 — 8UHM NOAcmMpoUKU 8bIXOOHO20 HAMPSXKEHUS;

6 — 3awesnika 0ns kpernneHus Ha DIN-pelke.

Puc.E.3. UcTouHuK BTOpUYHOro nutauus cepum DR-30-24 (=24 B 30 BT).
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100*
75

A
A
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B3MNET UBMN EH[
MCTOYHUK BTOPUYHOTO MUTAHUS

nBMN-24.24

BxoaHoe HanpsikeHue/Tok ~154...264B/0,13A
YacTtoTa BXOAHOIO HanpsiKeHus 50/60ly,
MakcuManbLHas BbIXOAHAs MOLWHOCTL 24BT 35*

BbixoaHoe HanpsikeHue/Tok = 24B/1A
CTeneHb 3aWmThbl IP40
BXon BbIXOa

~154...264B/0,13A =24B/1A
BE3 3A3EMNEHMA
/1\ HE BKNIOUATB!
0|00 0]0
LIL| N [ Ne ] + -

\)

95*
83*

>l f—3,5% 54

A
\

a) Bug cnepeau 0) Bug cH6OKy C KpOHLUTENHAMM

3 4 5

| A\

® | | @]

=]

ofll
oll
_of

33*

e ®

| A 111 J

B) BUA CHU3Y

* - CNpaBOYHbIN pasmep
1 — kpoHWmMeUH 0ns kpenneHusi Ha DIN-peliky 35/7,5;
2 — KOHMakmHasi Kosio0ka rnooKYeHUss Harnps>xeHuss numaHusi ~220 B
50 Iy (L — nuHus, N — Hetimparib);
3 — 8UHM 3a3eMJIeHUs;
4 — uHOukamop pabomsl UCMOYHUKa 8MOPUYHO20 NUMAaHUs;
5 — KOHmMakmHasi Kosilo0Ka 8bIXOOHO20 HarpsiXxeHus1 =24 B.

Puc.E.4. WctouyHunk BTOpMYHOro nutaHma «B3JIET WUBM» WBIM-24.24

(=24 B 24 BT) Aana nuTaHusi B3pbIBO3alMLLEHHOrO0 WCMONTHEHUSs
pacxogomepa.
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NMPUNOXEHMUE XK. Nepe4yeHb cpen, 3anpeLleHHbIX AN NpUMMeHe-
Husa MNM3A B-502, NM3A B-504

1. AueToH (Acetone)

A30THasa kucnota KoHueHTpauuen Gornee 20% HopmanbHOW TemnepaTypbl U
KoHueHTpauuen 6onee 10% Temnepatypon 6onee 80°C (Nitric Acid)

Amunauetat (Amilacetate)

ApomaTumyeckue yrinesogopogbl (Aromatic hydrocarbons)
BeHson (Benzene)

Bytun auetart (Butyl acetate)

OuxnopaudtopmeTaH (Dichlorodifluormethane)

IOuxnopataH (Dichlorethane)

OnaTtun ketoH (Dethyl ketone)

10. Anmetundopmamma (Dimethylformamide)

11. dnokcaH (Dioxane)

12. Kpeson (Cresol)

13. Keunon (Xylene)

14. KeToHbl (Ketones)

15. MetaHon (Methanol)

16. Metun atun ketoH (Methyl Ethyl Ketone)

17. MopdonuH (Morpholine)

18. HadptanuH (Naphtalene)

19. OktaH TemnepaTtypow 6onee 20°C (Octane)

20. PasgenuntenbHas xungkoctb (DIN 53521)

21. CepHas kucnoTa KoHueHTpaumen 6onee 60% (Sulphuric Acid)
22. TeTpaxnopatuneH (Tetraclorethylene)

23. TetpaxnopmeTtaH (YeTbipexxnopuctbin yrrepon) (Carbon tetrachloride)
24. TeTpaxnoaTaH (npu Temnepatype Bbiwe HopmanbHon) (Tetrachloroethane)
25. TetparngpodypaH (Tetrahydrofuran)

26. Tonyon (Toluene)

27. Tpuxnop6eHson (Trichlorobenzene)

28. TpuxnopaTaH (npu Temnepartype Bbile HopmansHom) (Trichloroethane)
29. TpuxnopdgTopmeTaH (Trichlorofluoroethane)

30. TpuxnoptpudtopmeTaH (Trichlorotrifluoromethane)

31. TpuxnoptpudTopataH (Trichlorotrifluoroethane)

32. YkcycHbin aHrmgpug (Acetic Anhidride)

33. Xnop6eHson (Chlorbenzene)

34. XnopandtpoataH (Chlordifluoroethane)

35. XnopaundtopmeTtaH (Chlordifluoromethane)

36. Xnopodopm (Chloroform)

37. Xnopptopyrnepog (Chlorofluorcarbons)

38. UuknorekcaHon (Cyclohexanol)

39. UmknorekcaHoH (Cyclohexanone)

40. LLlaBeneBas kucnoTa koHueHTpaumen 6onee 20% (Oxalic acid)
41. O1un aueTtart (Ethyl acetate)

n
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