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B SMVC-3CKO 2210

HacToswas WNHCTPYKLMNS pacnpocTpaHsieTcs Ha y3en yyeTa
OBLUAS AMUC-I3CKO 2210 (B ganbHelweM y3en ydeTa) U cogepxuT B cebe ykasaHus
UH®OPMALMS MO NMPUMEHEHNIO, MOHTaXy, TEXHUYECKOMY OBCNy>XMBaHWUIO, TPaHCMOPTUPOBKM

N XpaHeHUIo y3na yyeTa.

K «3BMUC» octaBnser 3a coboli npaBO BHOCUTb W3MEHEHUS B

KOHCTPYKTOPCKYIO ~OOKYMEHTauM y3na y4yeTa, He yxydwawwme Wux

noTpebuTenbckux kavecTs, 6e3 NpeaBapuTENbHOIO YBEAOMIEHMSI.

MepeyeHb [OKYMEHTOB, Ha KOTOpPble [AaHbl CCbIIKA B  HACTOsILLEM

pykoBoAcTBe, NpuseaeH B lMpusioxeHuu A.

Mepen Havanom paGoTbl crefyeT BHUMATENbHO U3YYUTb  HACTOSLLYIO
WHcTpykumio, a Takke PykoBoacTBa No aKCnnyatauum Ha oTAesbHbIe N3aenvs
yana yyeTa. [epen HayanoM yCcTaHOBKM, MCMOMb30BaHUS UMM TEXHUYECKOrO
obcnyxvBaHus yana ydyeta y6egutech, YTo Bbl NOMHOCTBIO 03HAKOMUIIUCH U
MOHSANKW cogepxanune VHCTpykumn. 3To ycroBue saBnsetcs obasatenbHbIM af1s
obecneyeHnss GesonacHo aKcnnyaTaumum U HopManbHOro YHKLNOHUPOBaHUS
yana yyeTa.

3a KoHCynbTauusiMM obpalwaiTecb K pernoHarnbHOMY npeacTaBUTENto
MK «3MUC» unu B cnyx0y Tex. NoaaepXkn KOMNaHum:
Ten./dakc: +7 (351) 729-99-12
e-mail: support@emis-kip.ru
Skype: emis-kip

JTto6oe ncnonb3oBaHne MaTepunana Hactodawero nagaHua, nonHoe nnn
YacTn4yHoe, 6e3 NMCbMEHHOTO paspelleHuna npaBoo6nap.aTen;|
3anpeljaeTca.
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1. ONMNCAHUE N PABOTA
1.1 HASHAYEHWE U OBJIACTb NTPUMEHEHUA

Y3en yyeta OMUC-OCKO 2210 npegHasHadeH [Ans  KOMMEPYECKOrO U
TEXHOJOMMYECKOro y4eTa HachILWEHHOrO M MeperpeToro napa; NonyTHOro HegTsHOro
rasa ([MHI), npupogHoro rasa, CxaToro BO3gyXa W HEKOTOPbIX TEXHUYECKUX rasoB.
Komnnekc npuvMmeHuM pf[nsi cMCTEM noggepxaHua nnactosoro pgasnenus (MM0).
OMUNC-OCKO 2210 wucnonb3ayeTca Ans peructpauum napameTpoB KOHTPONMpyeMon
cpenbl, M3aMepeHuss o6bEMHOrO pacxofa, pacyeTa MaccoBOro pacxoda W KonuyecTsa
TENnoBoON 3HeprnM cpefbl B OTAENbHbIX TpybonpoBodax, npu paboymx ycroBusix, a
Takke 4ns NpMBEAEHUS NBMEPEHHbIX 3HAaYEHUI K HOPMarbHbIM YCIOBUSIM.

O6nactb npuMeHeHusi y3ana ydeta «3AMUC — BCKO 2210» — uamepuTenbHble
CUCTEMbl KOMMEPYECKOrO M TEXHOMOMMYECKOro y4yeTa, aBTOMaTU3NPOBAHHOIO KOHTPONS
N ynpaBneHusi TEXHOMOTMYECKMMM MPOLIECCaMM Ha MPOMbILLIEHHBLIX MNPEeanpUsaTUsIX,
TennonyHkTax, TennocTaHuusix, razopacnpegenuTenbHbIX CTaHUusIX,
HedTerasogobbiBaOLWNX NPegNPUSTUSX B YCIOBUSIX KPYTTIOCYTOYHOW 3KCnnyaTauumm.

09 e
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1.2 COCTAB Y3JIA

1.2.1 bazoeasi KoMnekmayusi
y3na y4yema

CoctaB Kkomnrnekca 3aBUCUT OT KOHKPETHOIO  TEXHOMOrM4yeckoro
npouecca. B 6a3oByto komnnekrauuio yana yvyeta (mabnuuya 1.1.) Bxogar
JaTyvkM  (M3mepuTenbHble npeobpasoBaTenu) pacxoga, OaBreHus,
TemnepaTypsbl; BblYMCNINTEND (npeobpasoBatenb pacyeTHo-
N3MepuUTENbHbIN); BNOK MUTaHWUs; KOMMMEKT MOHTaXHbIX Yacten (KMY).

B coctaB KMY BxogsaT:

e OOObIWKM ANA MOHTaXa AaTyvka AaBrneHust U TemnepaTypbl Ha
TpyGONpoBOA;
KrnanaHHbIn 6rok Ana AaTynka gaBneHus;
3allMTHas runb3a ansa gatynka Temneparypbl;

e  YCTPOWCTBO Af1A 0TOOpa AaBNeHUs.

Tabnuuya 1.1 — bazosas komrnekmauus y3na yvema AMUC-OCKO 2210*

MpeobpasoBaTens pacxopga Buxpesonn OMUNC-BUXPb B
ucrnonHeHun «3B-200», «3B-205» unn «3B-200 TM0»
C KOMMIIEKTOM MOHTaXHbIX YacTen

VicnonHeHmne cornacHo 3akasy

M3amepuTenbHbIn npeobpasoBarenb JaBneHus c VICHORHEHME COMMacHo 3akasy. C
noaaep>Kkom HART-npotokona, wmogenen «AUNP-10Hy, . ~ v
«ANP-20» (B3pbIBO3aLLULLEHHDBIE), MeTpaH-150 3aBOfickont HacTpoukon Ha
(B3pbIBO3aLUULLEHHBIE) MOAAVNA3oH

MpeobpasoBaTenb TEPMO3NEKTPUYECKUI TMT-1-3, ¢

avanasoHoMm Temnepatyp -100...+300 °C (+450 °C);
MpeobpasoBaTens TepmMoanekTpuyeckun MetpaH TCMY-
276, ¢ ananasoHom Temnepatyp -5...+150 °C (0...+500°C)

MpeobpasoBaTenb pac4eTHo-n3MepuTenbHbli TOKOH-19

C HacTpoWikon napameTpoB
COrnacHo 3akasy

OO enpombILLNEeHHbIN 610K NUTaHNA
OMUNC-BPU3 90-4-24-100-DIN,
OMUNC-BPN3 100-1-24-1-DIN

BobGblilika ons MoHTaxa gaTtyvka gaeneHus SMUNC-BEKTA
1130***

MocTaBnsieTcs Npu OTCYTCTBUN B
KoMnekTe oT6opHoOro
yCTponcTea

Bobbilka  AnNs  MOHTaXa  AaTyMka  TemnepaTypel
OMUNC — BEKTA 1330***

He nocraBnsieTcs npu namepeHumn
BbICOKOTEMMepaTypHbIX cpeq,

3awutHaa runb3a uUernbHOTOMEeHas (UunuHapuyeckas wnu
koHu4yeckas) SMUC-BEKTA 1300

OTt60pHOe ycTponcteo OMUC-BEKTA 1120 B kommnnekTe ¢
LWwapoBbIM kKpaHoM (unn BKH)

MocTaBngaeTca Ansa namepeHus
BbICOKOTEMMEPATYPHbIX Cpes
(cBbiwe 100 °C)

0% e
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KnananHbii 6nok BKH ogHo-, ABYX- UnNu TpeXBEHTENbHbIN 1...

4 | He nocrasnsetcs npu namepeHim
BbICOKOTEMMepaTypHbIX cpeq,

PyKOBOp.CTBa no 3Kcnnyatauun Ha BCe cpeacrtea
namepeHuna, Bxogdilime B CoOCTtaB y3ria CorfnacHoO 3akasy

- CornacHo 3akasy

PykoBoacTso no akcnnyatauum IMNC-3CKO02210.00.00 P 1**

Macnopt SMUC-3CKO2210.00.00 NC 1

MeToguka nosepkm MIT 32-221-2011 1 Mo 3akasy

MpumeyaHue: *B cocTaB y3na MoryT ObiTb BKIHOYEHbI ApYyrve TuMbl N3mMepuTenbHbIX Npeobpa3oBaTtenen, KoTopble
MO CBOMM TEXHUYECKMM XapaKTePUCTMKaM He YCTynatoT gaTynkam, NpMBeEHHbIX BbilLe.
** OOWH 3K3emMnnsap Ha yser.

*kk

an NnoCTaBke Yy3la B KOMMJIEKTE C WU3MeputesribHbiIMMU Yy4aCTKaMu, He BXOoOAT B COCTaB

KoOMMIekKkca.

1.2.2
HononHumensbHas
KomMmiekmayusi  y3na
y4yema

0% e

Kpome 6a3oBoi KOMMMNEKTaLUM BO3MOXHbI OpYyrne BapuaHTbl KOMMNeKTauum yana
yyeTa. o 3aka3y noTpebuTenss y3en MOXET OblTb YKOMMIEKTOBAH OOMONMHUTENbHbLIM
obopynoBaHueM. [lepeyeHb [OMOMHUTENbHOM KOMMMEeKTauMm B 3aBUCUMOCTU OT
YCINoBUWIA NPUMEHEeHWs NpuBeaeH B mabnuye 1.2.

Mo Tunopasmepy, BUXpeBOW npeobpa3oBaTenb pacxoda BblbupaeTca mucxoas w3
Tpebyemoro guanasoHa U3MepeHus pacxofa cpefbl. Ecrnv ycrnoBHbIM guameTp gaTymka
pacxoga He coBnajaeTr C TUMOPasMepoMm pacxogomepa B MeCTe  YCTaHOBKW,
pekoMeHayeTcs npuobpectn u3mMepuTenbHble YydacTkM. Bobbiwku, Bxogswne B
6a30BYyl0 KOMMMEKTaUMo y3na y4yeta, BXOOSIT B COCTaB M3MEPUTENbHbIX YYacTKOB U
npuBapeHbl K Tpy6onpoBoady B MOCaA0YHble OTBEPCTMSA. Takke, Ans YCTAaHOBKWU AaTvmka
TemnepaTtypbl Ha manble [1, TpebyeTcsa paclumpeHue auameTpa Tpybonposoga Ao
Tpebyemow BennYMHbl (KOHUYECKMI nepexon).

Ecnv HEeBO3MOXHO BbINONMHUTL TpeboBaHMSA MO AnMHaM NPSAMbIX Y4acTKOB OO U
rnocrne MecTa YCTaHOBKM JdaTyMka pacxopa, HeoOXOAMMO MpOM3BECTU  MOHTaX
BbINpsIMUTENS MOTOKa B TpybonpoBon, KOTOPbIA MNO3BOMSIET YMEHbLUUTb OJIMHY
BXOAHOro y4acTtka Ao 8 [,.

Ecnn Heobxogum GecnpoBogHo MeTod nepedayn ganHbix k MK, To B coctas
Bxogut koHTponnep K-105, kotopbii cnyxuT ansg cbopa u nepegavn mMHopmauum
yepes ceTb GSM c koHTponnepa TOKOH-19.

Ecnun Heobxogumo o06ecneuntb BO3MOXHOCTb MOAKIIOYEHWMS OOHOro  Wnu
Heckonbkmx npubopoB k TOKOH-19, 06beanHEHHbIX NPOMBbILLNEHHON ceTbio RS-485,
TO B cocTtaB yana BknodeH apgantep AW-80. Ons nogknoveHua TIOKOH-19 «k
CYLLECTBYIOLLEA OUCMETYEPCKOW CUCTEME, KOHTPOMMEpPY WX MPOMBILLMIEHHON CEeTU
ncnosnb3yeTcsa YCTPOMCTBO corniacoBaHuns npoTtokornos YCI1-78.

Ecnn Heobxoammo nogkntounte npeobpasoBaTtens TAKOH-19 k craHgapTHOM
BbluMcnuTensHon cetn Ethernet 10/100 ana cbopa v nepegayn nHdpopmaumm, To B
KOMMANEKT y3na yyeTta BxoguT koHTpornnep K-104.

Ecnu ectb HeobXxoaMMOCTb B YCTaHOBKE PErMCTPUPYHOLLENn M (DYHKLMOHANbHOM
annapaTypbl Ha DIN-peiky B HaCcTeHHbIN LWkad, TO B KOMMNNEKTaUuo y3na y4eta MoxeT
BXOAWTb MOHTa)HbIN LWKad HACTEHHOrO MOHTaxa.

Ecnu HeobGXxooMMo yCcTaHOBUTb KOHTpONepbl M (PYHKLUMOHaNbHYO annapaTtypy Ha
DIN-peiiky, a cam y3en yyeta «nof Krwo4», TO B COCTaB y3ra ydeta MOXET BXOOMUTb
Wwkad TpyOHbIN («aHTMBaHA4AmNbHbLINY ), C 4BYMS OTCEKaMM A1isl BCEro KOMMekca.

Ecnu yctaHoBKa KOHTPOSbHO-U3MEPUTENBHON W (PYHKUMOHaNbHON annapaTypbl
OCYLLECTBNSIETCS B YCNOBUSIX, OTIIMYAIOLLMXCS OT YCINOBUIA 3KCNyaTauum Ha npubops,
TO MO 3aKka3y nocTtaengeTca oborpeBaembli TPYOHbIN LwKad.

Ecnn Heobxogumo YyCTaHOBUTbL Yy3eJl BO B3prBOOI'IaCHOl71 30HE, BCe [OaT4yUKH,
BXoasdLwmne B COCTaB y3na OOIMKHbl UMEeTb B3pbiBO3allulleHHOe UCMOJTIHEHNE, a B COCTaB

cTp. 6 M3 49
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BKIO4YarTCA |<0p06|<a B3pbiBO3allLLIEeHHadaA N 6apbepb| MCKPO3aLlUnThbI.

Takke, N0  [OOMOMHUTENbLHOMY  3akady, B  KOMMJeKTe MocTaBnseTcs
coeanHUTENbHbLIN  Kabenb [OnA  MOAKMIYEHUS] BCEW  KOHTPONbHO-U3MEPUTENbLHO
annapaTypbl.

Tabnuuya 1.2 -[JornoniHumesnbHasi KOMsieKmauusl y3na yyema

KOMMNEKT MOHTAXHbIX YACTEW

VaMepUTENbHBIS OnameTp Tpybonposoaa He
coBnagaet c TMnopasmepom YWN-200
yyacTku
pacxogomepa
c HeBo3MOXHO BbIMNONHUTD 3MUC-BEKTA
TPYEBbLINPSAMUTEND pekoMeH4aumMn no AnvHaMm npsMbIX 1200
y4acTKoB

MOHTAXHbIN LUKA®

Onsi  yCTaHOBKM  KOHTPOIMEPOB,
MoHTaxHbIn wkad KM  6nokos nuTaHns u  Apyrow R5CEX0432
PYHKLMOHaNbHOM annapatypbl

Ons  ycTaHoBKM  y3na  ydeTa

Lkad aHTMBaHOaNbHbIA |, " LT 000.000.000
noA kntoY" coBmectHo ¢ KT

Lkad OVGOI'peBaeMbIVI 3kcnnyartaums y3na B ITO 000.000.000

TPYOHbIN CYPOBbIX 3UMHMX YCIOBUSX

YCTPOUCTBA CBA3U*

KonTponnep K-104 JlokanbHasa BblYUCNIUTENBHAs CETb K-104
Ethernet

KoHTponnep o

GPRS/GSM BecnpoBoaHon MeTog nepenaydun K-105

Apantep AU-80 YUepes nHtepgenc RS485 AU-80

y . MNopgkntoueHne TOKOH-19 K

CTponcTBO CyLLEeCTBYIOLLEN aucneT4yepckon
cornacoBaHus yi YCI1-78

cucrteme, KOHTpoOnnepy nnn
NPOMBbILLIFIEHHON CETU

BAPBEPbI NCKPO3ALLUTbI

npotokonoe YCI1-78

Bapbep nckpo3alwuTbl
BNC-A-Ex
(cepua 100)**

V|CI'IOJ'Ib30BaHVI? y3na suga Exd Bo ENC-A-106-Ex
B3PbIBOOMACHOW 30HE

BNC-A-106-Ex

Bapbep nckposaluTbl
BNC-A-Ex
(cepus 100)

MCHOHbSOBaHVI? y3na Buga Exib Bo ENC-A-110-Ex
B3pPbIBOOMACHOWN 30HE

BNC-A-111-Ex

COEQVHUTENbHbIN KABENb

MopgkntoveHne KOHTPOJbHO-
Kabenb M3MepuTENbHOM annapartypbl Ans MK3LL 5x0,5,
COeaNHUTENbHbIN obecneveHnss paboTOCMOCOBHOCTN  SKPaAHMPOBAHHLIN
y3na

MpumevaHne:  *CoBMECTHO C KOHTpOINepamun Ansi nepefayn gaHHbIX Ha BEPXHUA YpOBEHb, NOCTaBmnsieTcs
JononHuTenbHbIn 6ok nutanua AMUNC-BPIAS 90-2-24-100-DIN.
** MocTtaensaetca coBmecTHo ¢ TIT. Mpu komnnektaumm yana TCI1Y, He BXOQMT B COCTaB.

09 e
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1.3 TEXHUYECKASI XAPAKTEPUCTUKA

1.3.1. Usmepsiemasi Uamepsiemas cpega ya3na yyeta:
cpeda e NpuUpOAHbLIA; NonyTHeIN HedpTaHon ra3 (MHI), pobGbiBaemMbil U cobupaemblii
raszoHedTea06bIBAOLLNMM opraHusaumsmm n BbipabaTbiBaeMbIi

rasoHedTenepepabaTbiBalOLL MMM 3aBO4aMU;

e BOAa, BOAHble pacTBOPbl M APYrne >KMOKOCTU, B TOM YUCne 3arpsi3HEHHble U
CMECU XUAKOCTEN;
HaCbILLEHHbIN UNK NeperpeTbIv nap;
cKaTbli  BO34yX, BblpabaTbiBaemblii KOMMpeccopamu, Ha NpeanpusTmsax
HedTAHON, HedTenepepabaTbiBaloLle, MeTannypruyeckon, XMMUYECKOW,
NULLIEBON, MEOMULIMHCKON N OPYrMX OTPacrsiX MPOMbILLSIEHHOCTH;

® YUCTble W 3arpsi3HEHHble ra3bl TEXHUYECKMe rasbl, MpPUMEHSEMblE B
NPOMBILLITIEHHOCTH;

e BOJa, 3aKayMBaeMas B HarHetaTenbHble CKBaXKUHbI cuctem (MN[0 Ha HedPTAHbIX
MECTOPOXAEHMAX ONA NoAAepXaHus nnacToBOro [JaBneHuss B npolecce

[o6bIun.
1.3.2. Usmepsiemblie MapameTpbl, UsMepsemMble y3nom yyeTa:
napamempsi e 00bEMHbIN pacxop;

e MaccoBbI pacxos;
e TemnepaTtypa cpegbl;
e [aBneHue cpeapl;
e KONMMYECTBO TEMNIIOBOW SHEPTUMN.
1.3.3. Kpamkoe Tabnuya 1.3 — TexHu4Yeckue xapakmepucmuku U yc/ioeusi 3Kcrisyamauuu
orucaHue y3na ydema SMUNC-OCKO 2210
mexHUYecKux
Xapakmepucmuk U
ycnosut OnameTp ycrnoBHoro npoxoga, Mm
aKcnnyamayuu
O5151 NONHOMNPOXOAHOro 15/25/32/40/50/65/80/ 100/ 125/
npeobpasoBaTtens pacxoga 150/ 200/ 250/ 300

350/ 400/ 450/ 500/ 600/ 700/ 800/ 900/
1000/ 1100/ 1200/ 1300/ 1400/ 1500/ 1600/
1800/ 2000

[aBsneHne namepsiemon cpegbl, MMa 1,6; 2,5; 4,0; 6,3; 15; 20

oT -40°C go +100°C

ot -40°C go +250°C

ot -40°C po +320°C

ot -40°C go +460°C

BsAskocTb n3mepsiemon cpeapbl He 6onee 7 Mla-c

ANs norpyHoro npeo6pasosatens
pacxoga

TemnepaTypa usmepsemon cpeabl

UHTepdenc nepegaym gaHHbIX™:

BCTPOEHHbIN MHTEPMENC BbIMMCIIUTENS RS - 232 (USB)/ CAN- BUS

nokanbHas BblYUCNUTENbHAs CETb Ethernet
HecnpoBogHas nepegaya AaHHbIX GPRS/GSM

nHTepdenc RS-485

(220*22)B ceTv NEPEMEHHOrO TOKa, C

HanpsibxkeHne nutaHus yacTotoit (50+1) My

ATMmocepHoe gaBneHue ot 84 no 106,7 klMa

Temnepatypa oKkpy»atoLen cpeabi:

ONs1 U3MepuUTenbHbIX NpeobpasoBaTenen ot -40 °C go +70 °C
ANl pacYeTHO — U3MEPUTENBHOIO

npeobpasoBatenss M YHKLUUOHANLHON ot -10 °C go +50 °C
annapartypbl

0% e
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OTHOCUTENbHAasA BNaXHOCTb, %, He
6onee (6e3 koOHAEHCaUMX BNaru, npu
Temnepatype 35 °C)

ONsi M13MepuTenbHbIX NpeobpasoBaTenen 95+3%
ANns pacyeTHO — M3MEPUTENBHOro

npeobpasoBaTens M QYHKUMOHaNbHON 80+3%
annapartypbl

3almTa oT oKpyXKatoLen cpeabl:

n3mepuTernbHble Npeobpa3oBaTenu He xy>e IP65 no FTOCT 14254
AN pacyeTHO — U3MEPUTENBLHOIO ) He xyxe IP20 no FOCT 14254
npeobpasoBaTens W dyHKUNOHANbHON

annapaTtypebl

B3apblBo3alumLLEHHOE UCNOSTHEHNE Exd, Exib
VHTepBan mexay nosepkamu 4 roga

Cpok criyx6bl He MeHee 12 neT
abaputHble pa3mepbi cm. lMpunoxeHue b

I'IpvlmeanMe:* B03MOXHO ncnonb3oBaHne apyroro MHTepcbel?lca nepegayn AaHHbIX Mo cnel. 3akasy.

1.3.4. Knacc Y3anbl yyeta B 3aBUCMMOCTU OT M3MEPSEMOWN Cpedbl pasfensioTcd Ha Knacchl
moYyHocmu y3na y4ema TOYHOCTW, npuBeAeHHble B mabnuye 1.4. Knacc TOYHOCTW OBGYCMOBMEH KNaccoMm
TOYHOCTW BCEX NPUBOPOB M YCTPONCTB, BXOASALIMX B COCTAB KOMMIEKca.

Tabnuuya 1.4 — Knaccel mo4Hocmu y3na y4ema

KvgkocTb U BOOHbIE pacTBOpbI 1,6/2,0/3,0/4,0/5,0
a3 / nap 3,0/4,0/5,0

Mpeaensl gonyckaemon OTHOCUTENBbHOM norpelHocT pacyeta TOKOH-19:
— pacxoga, obbema, Maccbl M KOnMYecTBa ra3oB W ra3oBblX CMECEMN,

npuBeAeHHbIX K cTaHAapTHbIM ycnoBuam (g (V)/ 8g (M), Yo...eeee........ +0,1;
— pacxopa, o6bema 1 Macchl XKUAKOCTe 1 BOASHOMO napa

(05 (V) 8 (M)), Do oo +0,1;
1.3.5  [llpedensi —  KonnyecTBa Tenmnosoit 3Heprun cpedbl (3s(Q)), %o w.vvvvevvcvvrneenennn. +0,15.
donyckaeMbix
nozpewHocmedi Mpenenbl fonyckaeMblx NOrpeLlHOCTEN Npeo6GpasoBaHWsi KOHTPOMNIIEPOM CUTHaNoB
usmMepumensHbIx nepBuYHbIX NpeobpasoBaTenei:
npeoGpasoeamenel u —  TeMnePaATYPbI (AB(1). ..o oo +0,1°C;
T3KOH-19 = A@BIIEHUS (JB(P)) ettt + 0,13%.

Hwke  npuBegeHbl METPOSIOrMYEeCcKNe  XapaKTEPUCTUKK N3MepUTENbHbIX
npeobpasoBaTene Mo Kraccy TOYHOCTM U OTHOCUTENbHOM unNu abCcontoTHON
MOrpeLLHOCTN U3MEPEHUS.

B OMUC-3CKO 2210 mcnonb3yloTca gaTyMki pacxoda knacca TodHocTn A u B.
Mpepenbl AonyckaemMolW OTHOCUTENBbHOW MOrPELHOCTM M3MEPEHUS MO 4acTOTHOMY
BbIXOQHOMY CUrHamny B 3aBUCUMOCTM OT Kracca TOMHOCTU NpuBefeHbl B Tabnuye 1.5.
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Tabnuya 1.5 — [lpedesnbi doryckaeMol OMHOCUMEsbLHOU Mo2pewHOCmMU U3MepPeHUsi
damd4uka pacxoda

XKudkocmb +0,5 +1,0
OB - 200

las u nap +1,0 +1,5

XKudkocmb +1,5 +20
3B-205

a3 u nap +25 +3,0

Mpun abcontoTHOM AaBneHun B Tpybonpoeoae Ao 2,5 MIMa B yanax yvyeTa NnpMMeHsItoTcs
MHoronpeaensHble aatuvkn aasneHns AWP-10H mogenen 1030, 1040 m 1060. Mpun
AaBreHun uamepsieMon cpedbl cBblwle oT 2,5 go 6,0 MlMa wucnonbayloTes
MHoronpegeneHble gatynkn AUP-20 mogenn 075 ¢ obo3HavyeHMeM Kracca TOYHOCTU
C05 (cM. mabnuyy 2.7 P3). MNpun BbICOKMX [fOaBneHusix, B coctaB OMUC-OCKO
BKITHOMEHbI MHOronpeaenbHble gatymkun gaenenms MetpaH-150.

B ma6nuue 1.6 npuBeneHbl npenenbl OoMycKaeMoW OCHOBHOW NpPUBEAEHHOW
norpewHoctn gatymkos AUP-10 (20) B 3aBMCMMOCTW OT guanasoHa M3MepsieMoro
OaBneHns 1 Knacca TOMHOCTM y3na yyeTa.

Tabnuuya 1.6 — [Ipedenbl OonyckaemMol OCHOBHOU rpueedeHHOU roepewHocmu
Oamyukoe OasrieHus, rnpuMmeHsemsbix 8 y3ne ydema SMNC-3CKO 2210

0,004 +0,5 10,5
0,006 10,4 10,8
0,01 +0,3 10,6
0,016 +0,5 10,5
0,025 10,4 10,8
0,04 +0,5 10,5
0,06 10,4 10,8
0,10 +0,3 10,5
0,16 +0,2 10,8
0,25 +0,2 10,5
0,40 +0,5 10,5
0,60 10,4 10,8
1,00 +0,3 10,5
1,60 +0,2 10,5
2,50 +0,2 10,5
4,00 +0,5 10,5
6,00 +0,5 10,5
1.3.6 OmHocumens OTHOCUTENbBHYIO MOrPEeLIHOCTb UM3MepeHuss obbema cpefbl, NPUBEOEHHOro K

Has  NMo2pPewHoCmb  craypapTHLIM ycrnosuaMm (S (V)), onpegensioT no gopmyre:
usmepeHusi o6bema

cpedbl, npusedeH- 5(V) =\/(5 E2t0) 20 p,), 2TV 2 M
HO20 K CMaHOapP- rne  5(G) — ponyckaemas OTHOCUTENbHAs MOTPELIHOCTb AaTuMka pacxopa npw
MHbIM ycrosusm M3MEpeHUN pacxoda >KMAKOCTU UMK rasa B pabounx ycroBusix, onpeaenseMas rno

ma6nuye 1.5 HacTosLLEro pykoBoACTBEa.

S (t) — oTHOCUTEnNbHasA MorpeLlHOCTb 3MepeHnsl TemnepaTypbl, onpeaensemas no
copmyne (3), %;

S (Prom) — OTHOCUTENbHASA MOrPELLHOCTb U3MEPEHUs AaBneHus, onpeaensemas no
topmyne (5);
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o (V) — npegen ponyckaeMon OTHOCUMTENbHOW MOrpelHOCTM KOHTponnepa npu
pacyeTe KONMYecTBa >XMOKOCTU unu rasa, %, cm.n. 1.3.5.

1.3.6.1 A6cosiromHas

U omHocumennHas AGCOMIOTHYIO MOrPeLHOCTL M3MepeHust Temnepatypbl (A (t)), onpegenstoT no

nozpewHocmu topmyne:
usmepeHus Alt) = |Ag(t)? +An(tY )
memMnepamypsbl

rae  Aq(f) — npepen ponyckaemon abCOMOTHOM MOrpeLlHOCTU  U3MEepPUTENbHOrOo

npeobpasoBaTensa Temnepartypsl, °C;

Ag () — npegen ponyckaemoi abCoOMOTHOM MOrpeLHOCTN KOHTponsepa npu

namepeHun Temnepatypsbl, °C (em n. 1.3.5)

B yanax yyeta 3OMUC-3CKO 2210 npumeHsiloTcs TepmonpeobpasoBaTenu
conpoTtusneHns TMT—1-3, ¢ knaccom ToOYHOCTH A.
Mpepenbl gonyckaemon abConMTHOM NOrPeLIHOCTU NHGOPMALIMOHHOIO KaHana gatyuka
TemnepaTypbl C KNaccoM TOMHOCTU A, A () «oooveveiiiiiii, +(0,15+0,002-|t|) °C,
rae -|t| - abconoTHOE 3HaYeHWe TemnepaTypsbl.

OTHOCcUTENbHAs MOrpeLHOCTb W3MepeHnst TemnepaTypbl, onpegenseTcs Mo
dopmyne:
o) = 1AW/N(t+273,15°C)|-100%), 3)

roe A(t) — abconoTHas NOrpeLlHOCTb M3MEpPEHUsT TemnepaTtyphbl, onpegensiemas no
topmyne (2), °C;
t — 3Ha4YeHMe TeMnepaTypbl n3amepsieMon cpeabl, °C,

1.3.6.2 OmHocumens OCHOBHYI0O OTHOCUTENBHYIO MOrPELLUHOCTb M3MEPEHUa 3HaveHun gasneHus (5(P))
Hasi nozpewrocmp CMPEAENSIOT Mo dopmyne:
usmMepeHusi OaesieHusi 5(P) = ﬁ-\/yn(P)z +}’B(P)2 , (4)
min
roe yp(P) — npegoen  ponyckaeMoW — OCHOBHOW — NPUBEAEHHOM  MOrpeLuHocTr
n3MepuTenbHoro npeobpasopatens paaeneHuss (mabnuua 1.6 wnn PO Ha
COOTBETCTBYHOLMIA NpeobpasoBaTensb gaenexHus), %.
Prin » Pmax — HWKHUA 1 BEPXHWUA Npefenibl Anana3oHa M3MepeHusa OaBreHust B
OLMHaKOBLIX e0MHNLIAX U3MEPEHMUIA;
v (P) — npepen ponyckaemon NpUBEAEHHOW MOrpeLHoCTM KOHTponnepa npu
N3MepeHnn gaBneHus U pasHocTu aaeneHun, %, em.n. 1.3.5.
[ononHuteneHasa norpewHocTb gaTymka gasnedms AUP yr, BbidaBaHa N3MeHeHeM
TemnepaTypbl OKpY>KaroLero Bosayxa oT HopmanbHou (2312) °C. 3HavyeHusa Ha Kaxable
10 °C un3mMeHeHua TemnepaTtypbl npvBeeHbl B P3O Ha COOTBETCTBYIOLWUA OaTyMK
AaeneHus. [nsa Toro, 4tobbl UCKMOYUTL LOMNOMHUTENBHY MOrPELLHOCTb, HeobXoanmo
ycTaHaBnuBaTb Yy3en B OTaniMBaeMoM MOMeLLleHun, B oborpeBaeMblX LUkadax
WTO 000.000.000, nubo nomewaTtb [AdaTyuKk [OaBreHUs B TEPMOYEXSIbl.
JononHutenbHble NOrpeLlHoCTN NpeobpasoBaTens OaBMeHUs], BbiI3BaHHbIE U3MEHEHWEM
aTMOC(epHOro AaBfeHusl, BIIXHOCTM CMOTPUTE B PYKOBOACTBE MO 3KCMMyaTauum

Ha AUNP.
OTHOCUTENBHYI MOrPELLHOCTb U3MEpPEHNs 3HaYeHun gaeneHus (5(P)) onpegensioT
no cpopmyne:
(Pronn) = 8(P)+yr (%)
1.3.7 OmHocumens
Has nozpewHocms OTHOCUTEMNBHYID MOrpPeLHOCTb U3MEpeHnss Macchl napa  (kugkoctn) (6(M))
u3MepeHust Maccel OMPEAENsIoT no hopmyne:
napa (>kxudkocmeti) S(M) = |5(V)2 +55(M)? )

rae 6 (V) —oTHOcuTenbHas MOrpewHoCcTb y3na y4vyeTa npyu U3MEpPEeHUM OOBbEeMHOro
pacxopa, % (¢gphopmyna 1),
08 (M) — npegen gonyckaemMon OTHOCWUTENbHOM NOrpeLlHOCTU KOHTponnepa npwu
pacyeTe maccol, %, cm.n. 1.3.5.
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1.3.8 OmHocumens
Hasi nozpewHocmb
usmMepeHusi mensoeou

JHepauu napoebix
cucmem
mensiocHabxeHusi

1.3.9 O6ecneyeHue
e3pbieo3awumsl

0% e

OTHOCUTENBHYIO MOrpPeLLHOCTL M3MEPEHUST TEMMOBOW 3HEPTUM MapoBbIX CUCTEM
TennocHabxeHus (6(Qnc)) onpenensioT no dopmyne:

8(Qnc) =+[5(M)* +5,(0)” , ()
rae 0(M)- oTHocWUTenbHasi MOrPeLUHOCTb y3na ydyeTa NpU M3MepeHUM MacCOBOrO
pacxofa napa B nogatoiiem Tpybonposoae, onpeaensiemas o ¢ghopmyine 6.
88(Q) — npepen [OoOMNyckaemMon OTHOCMTENbHOW MOrPELUHOCTM KOHTpornepa npu
pacuyeTe KonuyecTea Tennosow aHeprum Boasl (napa), %, cm.n. 1.3.5.

B npunoxeHuu I npvBedeH pacyeT NorpeLlHocTen M3MepeHuns yana ydyeTa Ha npuMepe
KOHKPETHOro TEXHOMOrMYecKoro npotecca.

Bce Tunbl gaTtynkos O6LLI.eI'IpOMbILLIJ'IeHHOFO NCMNOJTHEHNA npegHa3Ha4dYeHbl And
pa6OTbI BO B3pr806630I'IaCHbIX ycnosuax. an NoAKNMKYeHUn O60py,D.OBaHMF| BO
B3prBOO|'|aCHOl71 30HE H806XO,D.MMO pykoBOACTBOBATbLCA AeﬁCTByIOU.lMMM HOpMaTUBHbIMU
OOKYMeHTaMn U CtaHgapTamun.

Ons obecneyeHuss paboTocnocobHOCTM y3na BO B3pblBOONacHon 3oHe Buaa Exd

NPUMEHATCA cnepyolme npeobpasosatenu 1 yHKUMOHaNbLHasa annapaTypa:

e [laTumk pacxoga B3pbIBO3ALUULLEHHOrO WUCMONHeHUs BH. [MpeobpasoBaTtenb
pacxoga npepHasHadyeH [Anst paboTbl BO  B3PbIBOOMACHbIX  YCMOBUSX  CO
B3pbIBOOnacHbIMn cmecamu  nogrpynnsl  lIC, umeeT BuO B3pbIBO3ALLMUTHI
«B3pbIBOHENPOHULaeMas obonoyka» n MapKUPOBKY B3pbIBO3aLLUUTHI
«1ExdIIC(T1-T5)X»;

o [laTunk gaBneHusi ¢ mapkuposkon B3pbiBodawmnTel - 1ExdIICT6, ona pabotbl BO
B3PbIBOOMACHbIX YCMOBUAX C B3pblBOOMNACHLIMU cMecamu nogrpynnsl IC;

e [Ina 3awmMThl JatyvMka TemnepaTtypbl NpuUMeHsieTcs 6apbep  MCKPO3aLwTbl
BUC-A-106-Ex, cryxawuim 6apbepom Mexay nckpobesonacHbIMU 1
NCKPOOMAacHbIMN  3MEeKTpUYecKMMM Lenamu. bapbepbl MMEKT MapKUpOBKY MO
B3pbIiBo3awuTe ExiallC;

e [Ina coeguHeHWN, OTBETBMEHWA W MpPOTArMBaHMS NPOBOAOB W kKabenen BO
B3PbIBOOMACHON 30HE MPUMEHSIOT B3pbiBO3aLULLEHHbIE  KOpPODOKM. KopobGka
B3pbIBo3awuLLeHHas KP-B-100d nmeet mapkupoBky B3pbiBo3awmTel - 1ExdIICT6.
IOnsa obecneyeHus pabotocnocobHOCTM y3na BO B3pbiBoonacHou 3oHe Buaa Exib

NPUMEHSATCA cneayrolme npeobpasosatenu 1 yHKUMOHanbLHasa annapaTypa:

e [JaTtuuk pacxopga B3pblBO3aWULLEHHOrO ucnonHeHnss ExB. [MpeobpasoBartenb
pacxoga npepHasHadyeH [Anst paboTbl BO  B3pPbIBOOMACHbIX  YCMOBUSX  CO
B3pblBOONacHbIMM cmecamu  nogrpynnsl 1B, umeeT Bug B3pbIBO3aALLMUTHI
«McKkpobesonacHas Lenb» U MapkMpoBKy B3pbiBo3awntbl «1ExiblIB(T1-T5)X»;

. Jatyvk gaBneHnss umeet MapkMpoBky B3pbiBodawuTbl 1ExiallCT6 n npumeHum
ana  paboTbl  B3pbIBOOMACHbLIX  YCMOBUSX C  B3PbIBOOMACHLIMU  CMECAMU
noarpynnei lIC;

e [ns 3awuThl ppatdvka TemnepaTypbl NpuMeHsieTcss 0Gapbep MCKpO3aLwTbl
BNC-A-106-Ex, crny>aLumm 6apbepom Mexay uckpobesonacHbIMU U
NCKpoomnacHbIMK anekTpuyecknumn Lenamun. Mapkmposka B3pbiBo3awwmTel — ExiallC;

e [Ina NOAKMIOYEHUS YACTOTHOrO W TOKOBOIO BbIXOAOB [JaTYMKOB pacxoda MU

AasneHuns COOTBETCTBEHHO, NCcnonb3ylT G6apbep NCKpPO3aLUThI
BNC-A-110-Ex. Bapbep npumeHum anst paboTbl BO B3pbIBOOMACHbBIX YCIOBUAX C
B3pbIBOONacHbIMn cMmecamu  noarpynnel lIC n  umeet MapKMpPOBKY Mo

B3pbIBO3awuTe ExiblIC;

e [ns nogknoyeHus nuTaHus npeobpasoBaTenst pacxoda NpUMMEHsoT Oapbep
nckposawmtel BUC-A-111-Ex. bapbep wucnonb3dyetca pgna  paboTel  BO
B3PbIBOOMACHbIX YCNOBUSAX C B3pbIBOOMacHbIMU cMecamu nogrpynnel 1B 1 nmeet
MapKnpoBKy no B3pbiso3awute ExiblIB.

CxeMbl 3NeKTPUYECKOro CoeavHeHnss npubopoB BO  B3PbIBOOMACHOW  30HE

npveeaeHsb! B NMpunoxenun B.
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1.4YCTPOUCTBO U PABOTA

Y3en yyeta SABMSETCA COCTaBHbIM M3OenMemM W COCTOMT U3 npeobpasoBaTens
pacxoga, AaTuuka  daBneHus,  TepmonpeoOpasoBaTens  CONpOTUBIEHVS U
Boluucniuteniem TOKOH-19. Takke y3en ocHalleH 3awuTHOM apmaTtyporn mu
N3MepuUTENbHBIMU y4acTKaMu.

B npeobpasoBaTene pacxoga peanv3oBaH MeTO M3MEPEHUS, OCHOBAaHHbIA Ha
N3MEepeHNN 4YactoTbl BuXpel. B npoToyHoM 4acTn ycTaHOBNEHO Teno obTekaHus,
KOTOpOe BbI3biBaeT obpa3oBaHue BUXper B HaberawoLlieM NOToke U3MepSeMon cpeapl.
Buxpu BO3HMKAKOT MOMepeMeHHO BAOMb W C3a4M KaXO4oW M3 CTOPOH Tena obTekaHwus.
YactoTa cpbiBa BUXpel ¢ Tena o6TekaHUsi NponopLmMoHarnbHa CKOPOCTU NOTOKa cpeap,
a, cnepoBaTenbHO, NpornopumnoHanbHa 06bEMHOMY pacxody usMepsiemon cpefbl. ATn
3aBUXPEHUsT BbI3bIBAlOT KonebaHusi gaBneHvs MamepsemMon cpefbl no obe CTOPOHbI
Kpbina ceHcopa. [be303neMeHT, YCTAHOBMEHHBbIN B Kpbifle CeHcopa, npeobpasyeT
nynbcaumMm B 3reKTpUYECKMe curHanbl. ONEKTPOHHbIM Onok opMUpYeT BbIXOAHbIE
curHanbl npeobpasoBaTenst nocrne ycunewus, dunbTpauuM, npeobpasoBaHWn U
undposor 06paboTkM curHana.

CuvrHanbl C wu3MepuTeNbHbIX [OaTYMKOB pacxoda, AaBfeHuss u TemnepaTypbl
MoCTynalT Ha pacyeTHO - U3MepuTenbHbli npeobpasoBatens «TOKOH — 19», roe
npounssoaunTcst 06paboTka NoNyYeHHbIX OaHHbIX, U BblYMCTIEHNE TPEDOYEMBIX (PUNHECKMX
BENUYUH, NPMBEOEHHBIX K CTaHOAPTHbBIM YCroBMAM. BbluvcneHus npoBogaTcs B
cootBetcTBUM ¢ FTOCT 30319.2, rCCCA MP 113, rCCC MP 118, rCCC[ MP 134.

TOKOH-19 o6ecneumnBaeT cBA3b ¢ MK ona koHUrypmpoBaHusa 1 nepegayn nobbix
M3MepEeHHbIX NapaMeTpoB Yepe3 BCTPOEHHbIN LUMPOBON WHTEpdENC BblMMCHUTENS
CAN-BUS/RS-232 nnn USB. Mo TpeboBaHuio 3akasuuka, Yyepes nitepdenc RS-485, no
nokanbHOM BbluMcnIUTENbHOM ceTu Ethernet unu no kaHanam cBs3n obLero
none3oBaHns GSM/GPRS c nomoLublo COOTBETCTBYIOLWMX afanTepoB, BbiMyCKaeMbIX
npeanpuaTUEM-U3roToBUTENEM, N KOMMYHUKALIMOHHOTO 060pYA0BaHNSA KaHaroB CBA3W.
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1.5 MAPKUPOBKA U INJIOMBUPOBAHWUE

1.5.1 Mapkupoeka

1.5.2 lMnom6upoeaHue

1.6 YITAKOBKA

0% e

MapameTpbl MapKMPOBKWU MNpeoBpasoBaTenelt U KOHTPOMNEPOoB, BXOOSAWMX B
COCTaB y3na, a Takke Crocobbl ee HaHeceHUst cM. B PyKOBOACTBE Mo SKCrsyaTaumm
Ha COOTBETCTBYIOLLEE U3genue.

Mnom6upoBaHve NPOU3BOANTCA C LieSbio HEAOMYLLEHUS HECAaHKLMOHUPOBAHHOIO
JocTyna K OneKTPOHHOMY  Groky — uamepuTenbHbiX — NpeoGpasoBaTtenem.
Mnom6upoBaHue B y3nax yyeta NnpousBoauTCsa AN creayowyx aNeMeHToB:

e U3MepUTeNbHOro NpeobpasoBaTens pacxoaa;
e npeobpasoBaTenst pacieTHO—3MePUTESNBHOIO;
e  KOHTPOMMEpPOB.

Cnocobbl HaHeceHust MNOMOMpPoOBaHMA cmoTpuTe B  PykoBoacTBe o

3KCMyaTaLumn Ha COOTBETCTBYIOLLEE U3Lenue.

YnakoBka y3na yvyeTta npom3Boantcsa B baHepHbln Awmk cornacHo TOCT 9.014.
YnakoBka ob6ecneyvMBaeT 3alWUTy CPeACTB W3MEPEHWI OT  KINUMaTUYecKux u
MeXaHNYeCKNX MOBPEXAEHUA MPU TPaHCNOPTUPOBAHMU, MOrPY304HO-PA3IPY30UHbIX
paboTax u XpaHeHUw.

Bce patyvku, BblMMCANUTENb W KOHTPOMMEpPhb!, BXOASLIME B COCTaB y3na y4yeTa,
ynakoBaHbl B COOTBETCTBUM C TpeOOBaHMAMN COOTBETCTBYOLWMX TY Ha aTn CU.

OkcnrnyataunoHHas AOKYMeHTauusi Ha y3en ynakoBaHa B MNONUSTUNEHOBLIN
nakeT U yroXeHa B YNakOBOYHYIO Tapy.
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1.7 KOMITJIEKT NTOCTABKHA

09 e

Y3en yyeta sBNseTCs COCTaBHbIM u3genvem. Komnnekr nocraBku ysna ydveta
JOMKeH COOTBETCTBOBATb maénuue 1.7. MNonHbIN cocTaB y3na,
B WCNOSIHEHUW cornacHo 3akady, npueegeH B [lacnopte OMUC-OCKO2210.00.00
(MpunoxeHue A u b).

Ta6nuuya 1.7 — Komnnekm rnnocmaeku y3ana ydema SMNC-OCKO 2210

O6o3HayYeHue MosicHeHune

Y3en yyeta AMNC-3CKO 2210 B McnomnHeHUn

OMUC-3CKO 2210
cornacHo 3akasy (cm. n. 1.2.)

Y3en yyeta SMUC-3CKO 2210

AMNC-3CKO2210.00.00 P3
PykoBoacTso no akcnnyarauum

Y3en yyeta AMNC-3CKO 2210

M 32 -221-2011
MeToguka noBepku (Mo 3akasy)

OMWC-3CK02210.00.00 IC 736N yuera SMUC-3CKO 2210
Macnopt
PyKOBOﬂ,CTBa no 3Kcnyatauun Ha BCe cpeacTtBa
P3 Ha cpeactea U3MepeHud namepeHua, Bxogdilime B CoCTtaB ya3ria cormnacHo
3akasy

Mpu nony4yeHum yana yyeTa, HEOGXOANMO:

e  MPOBEPUTL COCTOSIHWE YNaKOBKM Ha NPeaMET OTCYTCTBUS MOBPEXAEHNI;
MPOBEPUTL KOMMIIEKTHOCTL MOCTaBKY;
CpaBHUTL COOTBETCTBME y3na yyeTa cneundukaLmm, ykasaHHON B 3aKase.
B cnyyae noBpexaeHUst ynakoBKW, HECOOTBETCTBUS KOMMIEKTHOCTU WK
cneunduKaLumMm cyeTymka, cregyet CocTaBUTb akKT.
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1.8 KAPTA 3AKA3A

BapuaHTbl UcnonHeHus yana yyeTta npeacTasneHsl B mabauye 1.8.

Tabnuya 1.8 — Kapma 3aka3sa

Kon 0 HanmeHoBaHue nsaenus
3MM2(;%CKO Y3en yyeta AMNC-3CKO 2210
Koa 1 Konun4yectBO TOYEK y4yeTa
1 O[Ha To4YKa yyeTa
2 OBE TOYKM yyeTa
3 TPU TOYKKM yyeTa
4 YyeTbIpe TOYKM yyeTa
X cneu. 3akas
Koa 2 U3smepsiemasn cpena
X YXungkoctb
r las
n Map (HacbIWeHHbIn/NeperpeTbIn)
X [Opyroe
Kon 3 Tpebyemasi TOMHOCTb NPY U3MEpPEeHUn pacxona cpeabl
1,5 1,5%
2,0 2,5%
3,0 3,0%
4,0 4,0%
5,0 5,0%
X cnewsakas
Kon 4 MakcumanbHoe faBrneHue nsmepsieMon cpegbl (abcontoTHoe)
0,04 0,04 MMa 0,40 0,40 MMa 4,00 4,00 MMNa
0,06 0,06 Mlla 0,60 0,60 Mla 6,30 6,30 Mla
0,10 0,170 MMa 1,00 1,00 MMNa 10,00 10,00 MMa
0,16 0,16 Mlla 1,60 1,60 MMa 20,00 20,00 MMa
0,25 0,25 MlMa 2,50 2,50 MlMa X cneL. 3aka3
Koa 5 [Anana3oH TemnepaTtyp nusmepsieMou cpeabl
100 ot -40 oo +100°C 460 ot -40 go +460 °C
250 o1 -40 po +250°C X cnel. 3aka3
320 oT1 -40 po +320 °C
Koa 6 AnameTtp TpyGonpoBoaa npucoeaMHUTENbLHbIN
015 15 Mm 080 80 mm 300 300 mm
025 25 MM 100 100 mm 350 350 Mmm
032 32 mm 125 125 mm 400 400 mm
040 40 Mmm 50 150 mm .
050 50 mm 200 200 Mm 2000 2000 mm
065 65 MM 250 250 mm X cnew. 3akas3
Koa 7 AnameTp npeob6pasoBaTtens pacxoaa
015 15 Mm 080 80 mm 300 300 mm
025 25 MM 100 100 MM 350 ggg)“"”' (Rl
032 32 Mm 125 125 MM 400 ‘2‘82)“"“" (Ans 9B
040 40 MM 150 150 mm ... (Ansa 3B 205)
050 50 MM 200 200 Mm 2000 ;829 MM (anst 9B
065 65 MM 250 250 mm X C el. 3aka3
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cTp. 16 3 49



B SMVC-3CKO 2210

Koa 8 B3pbiBo3awmra

- OB6LLENPOMBILLINEHHOTO UCMOMHEHUS
B3pblBo3allMILEHHOE  UCMOMHEHME  U3MEPUTENbHbLIX NpeobpasoBaTenend Buaa

20 B3PbIBOHENPOHMLIaEMasn 00onoYka
Exib B3pbiBO3aLLmLLeHHOE MCMONHEHMe  N3MepUTEbHbIX npeobpasopatenen Buga
nckpobesonacHas Lenb Exib
X cnekL,. 3akas
Koa 9 Marepuan Tpy6onpoBoaa
H HepxxaBetowlasa ctanb
Cr Yrnepogucras ctanb
oarac Cranb 09I2C
X cneL,. 3akas
Koa 10 Lkadp
MLl MoHTaXHbIN LWKad A5 YCTaHOBKM (DYHKLIMOHANbHOM annapaTtypbl U KOHTPOMEPOB
wT LLikadp TpyGHbIV C OTAENeHneM A1isl yCTaHOBKM y3riay eTa U OTCEKOM A1 YCTaHOBKM
PYHKLMOHanNbLHOM annapatypbl
WTOo LLikadp TpyGHbINA, 06orpeBaemMbIn, As SKCnnyaTaumm yana B «CypoBbIX» 3UMHUX
YCINOBUSAX
- He TpebyeTcs
X Cneuy. 3akas
Koa 1 MHTepdenc nepeaaym gaHHbIX

- RS - 232 (USB)/CAN-BUS
GPRS/GSM GPRS/GSM
RS-485 RS- 485

E Ethernet
X cneu. 3akas
Koa 12 MoBepka
- 3aBoackas
rmn "ocynapcTBeHHas noBepka
K n 13 Tpebyemoe MO
- MO ans nokaneHoro c6opa AaHHblx (MO TenenopT)
n OncneTtyepcknii nporpammHbiv komnneke "MCKPa" gns yganeHHoro cbopa gaHHbIX
Cc UHTerpauus gaHHbix B SCADA BepXHero ypoBHs
Kon 14 Hanunuune coeauHuTenbHoro kabens Ao BblYMCNIUTENSA
aox kabenb ("X"- Heobxogumas anvHa kadens, m)
- He TpebyeTcs
Koa 15 U3mepuTenbHbIe y4acTKu
10/5 10 [y nepep npmnbopom, 5 [ly nocne npmbopa (cTaHaapTHOE NUCMOMHEHNE)
- MocTaBka n3mepuTenbHbIX Y4acTKOB He TpebyeTcs
X cnew.3aka3s
Kon 16 KoHTponb kavyecTBa CBapHbIX COeANHEHMN N3MepUTeNIbHbIX YYacTKOB
B BusyanbHo-n3ameputenbHbIn KOHTponb - 100%
X Xumundeckun metog KoHTpons - 100%, Bu3yarnbHo-n3MeputernbHbIn KOHTporb - 100%
YnbTpassykoBon KOHTponb - 100%, (cornacHo BCH 012-88), BusyanbHo
Y3 n3mepuTenbHbIN KOHTponb - 100%
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I'Ipmmep 3anoJIHeHUA KapTbl 3akasa:

OMUC-3CKO 2210 -
1T - X - 1,5 - 160 - 100 - 150 / 100 -  Exib - cr - MU -

3anuck npu 3akaze AMNC-OCKO 2210-1 -XK-1,5-1.60 - 100-150/200 - Ex - Ct - MLLI -

GPRS/GSM - rm - 7 - 15 - 105 - B

- GPRS/GSM-TT1-WN-015-10/5-B

PaclwmdpoBka 0603HaveHus:

OMUC-BCKO 2210-1 -2K-1,5-1.60 - 100-150/100 - Ex - Ct - MWl - GPRS/GSM -TT1-N-015-10/5-B -
y3en yyeta AMUNC-3CKO 2210 anst ycTaHOBKM Ha oguH TpyOGOMNpoBOA, Anst M3MepeHUss o6beMHOro pacxoga
XNOKoCTn ¢ TodHocTblo 1,5%, ¢ gaBneHvem cpeapbl oo 1,6 MlMa n Temnepatypon 100 °C. JuameTp yCnoBHOro
npoxoga pacxogomepa coctaenseT 150 MM, npucoegnHuTensHbln aAnameTtp - 100mMm. YcTaHoBKa y3na Buaa
Exib ocyuwiectensietca Bo B3pbiBOONacHon 3oHe. Matepuan TpybonpoBoga — ctanb 20. B komnnekT yana
BKIIOYEH MOHTaXHbIW LWKad HACTEHHOro MOHTaXa, nepedada AaHHbIX MONb30BaTeNnto OCYLLECTBMASIETCA MO
GPRS kaHany. Bce gatyumku roc. noBepeHbl. B KOMNNEKT nMocTaBku BKMOYEHO nporpammHoe obecrnedeHune
«NCKPA», npoMapkupoBaHHbIN COEANHUTENbHbIA Kabenb 5-TW XunbHbIA, AnMHON 15 MeTpoB, cTaHOapTHbIE
n3MepuTenbHbIE YYaCTKN C BU3yarnbHbIM KOHTPOSIEM Ka4ecTBa CBapHbIX COEAMHEHNA.

09 e
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2. UICMOJb3OBAHUE MO HA3HAYEHMUIO

2.1 YKA3AHUS MEP BE3OITACHOCTH

2.1.1 O6bwue yka3aHusi

0% e

K MOHTaxy, akcnnyaTtauum, TEeXHUYECKOMY OBCMY)XMBaHWUIO y3na ydeTa AOMKHb
JornyckaTbca nuua, usydmslUMe HacTosliee PO 1 SkcnnyaTaunoHHyo OKyMEHTaLuUIo
Ha u3Oenus BxoddlMe B COCTaB yana yyeTa, a Takke npollefllne WHCTPYKTaX Mo
TexHUKke 6e30MacHOCTU Npu paboTe C aMeKTPOTEXHUYECKUMI YCTPOMCTBaMU.

Bce onepauumn no sKkcnnyartauum 1 rnosepke yana yyeta Heo6X0aMMO BbIMOMHATb
c cobriogeHnemM TpeBoBaHUI MO 3alUUTe OT CTAaTUYECKOro areKkTpuyecTsa. YkasaHus
mMep  6e30MacHOCTM  MPWM  MOHTaKe M SKCliyaTauuu  U3MEepPUTENbHbIX
npeo6pasoBareneil U KOHTPONMEepPOoB NpuBeaeHsl B PO Ha KOHKpeTHoe n3aenue.

an nposeeHnn MOHTaXHbIX, MYyCKO-Hanaao4HbIX pa60T N  pemMoHTa
3anpeljaeTca:

e [OAKMYaTb M3MepUTENbHbIE NPeoOpa3oBaTen U KOHTPONIEPbl K MCTOYHUKY
MATaHWS C BbIXOAHBbIM HaMpPsPKEHUEM, OTMMYaloWMMCA OT YKas3aHHOro B
HacTosiwem P3;

e  UCMOMb30BaTh ANEKTPONPUBOPDI, SNEKTPOMHCTPYMEHTLI 63 NX NOAKMYEHMS
K LUMHE 3aLLMTHOro 3a3eMneHnsd, a Takke B cnydae nx HeMCnpaBHOCTY;

e YyCTaHOBKa W 3KCMnyaTauus y3noB yyYeTa B YCrOBUSAX NPEBbLILEHMSA NpeaesibHO
OONYyCTUMbIX NapaMeTPOoB AaBMEHMS U TEMMNepaTypbl M3MEPAEMON cpeabl;

an nposegeHnn MOHTaXHbIX pa60T onacHbIMKM @aKTOpaMM ABNAKOTCA:

® HanpsXeHune NUTaHUA NepeMeHHOro Toka ¢ AeNCcTByoLW MM 3HadveHnem 2208 un
Bbllwe, Yactoton 50 Iy (npu pacnonoXeHUn BHELUHErO UCTOYHWMKA NUTaHUS B
HenocpeACcTBEHHOW GNM30CTN OT MecTa YCTaHOBKM);
n36bITOYHOE OaBneHVe n3mepsiemMon cpeabl B TpyOonpoBoae;
NnoBbILLEHHAsA TemMnepaTypa N3aMepsieMon cpeab;

® TOKCUYHOCTb M3MEpPSeMON cpeabl.
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2.2 TPEGOBAHMSI K MOHTAXY

Meped MOHTaXoM HEOBXOAMMO O3HAKOMWUTLCA C HacToswmMMm PO, PO Ha Bce usgenusi, Bxogslive B COCTaB
y3na yyeTa, C [AEUCTBYIOLMMM HOPMAaTUBHLIMM [OKYMEHTaMM W cTaHaaptamu. Bce wu3aMepuTenbHble
npeobpasoBaTteny AOSMKHbI BbiTb OCMOTPeHbl. HeobxoaMmo o06paTuTb BHUMaHWE Ha nNpeaynpeauTenbHble
HaANMCK, MapKUPOBKY B3PbIBO3ALLMTLI U €e COOTBETCTBME KIacCy B3pbiBOOMACHOW 30HbI, MPOBEPUTL COCTOSIHUE
B3pbIBO3aLUMLLEHHbIX 3MTEMEHTOB, NpeaynpeauTenibHble HaganvMcu, OTCYTCTBME MOBPEXAeHU npeobpasosaTens,
HanmuyMe 3a3eMMSIOLEero 3axuma, HanuMydMe CPeacTB YNOTHeHUs OnA Kabens U KpbleK, COCTOSHUA
nopakrnoyaemoro kaGens.

3anpeluaeTcs NPOBOAMTL MOHTaX Npeobpa3oBaTeneil, KOHTponepa 1 Beei OyHKLMOHANbLHOM annapaTypbl
npu napameTpax Mnpouecca, 3HaYeHWsi KOTOPbIX MPEBbILAT 3aAaHHbIX B PYKOBOACTBAX MO 3KCMyaTauun Ha
COOTBETCTBYIOLLME USAENUS U y3eS B LLENOM.

2.2.1 Bbibop mecma Mpn BbIOOPE MecTa yCTaHOBKM y3na y4veTa Ha TpybonpoBog Heobxoaumo
ycmaHoeKu PYKOBOACTBOBATLCA CreayrLwmmMn oba3aTenbHbIMY NpaBunamm:

e K y3ny y4yeTa formkeH bbiTb o6ecneyeH cBOOOAHLIN OOCTY;

e MECTO YCTaHOBKM y3na yyeTa [OMKHO WCKMIYaTb €ero MexaHuyeckoe
noBpexaeHne npu akcnnyarauuu;

e B CNny4ae MoCcTaBkW y3na ydyeTa 6e3 KOMMneKkTa M3MEPUTENbHbIX Y4acTKOB
MECTO YCTaHOBKM Ha TpybonpoBoae [OMKHO BbIOMpaTbCst TakuMm obpasom,
4yTOG6bI 4O M nocne npeobpasoBaTens pacxoga cobnoganock TpeboBaHNA K
OnvHaM npsiMbIX y4yacTkoB B cooTBeTcTBUM P3O «3AMUC-BUXPLb 200»,
n222,;

e MECTO YCTaHOBKM y3na [OIMKHO BbiOupaTbCcs € y4eToM yaobcTBa npoknagku
M MWHMManNbHOW ONUHbI  KabenbHbIX NUHWUA OO  perucTpupyloLLen
annapaTypbl;

e He [JonyckaeTcsa ycTaHaBnuBaTb Yy3en y4dyeTa B 3aTaniuBaembix
NOMeLLEeHUSIX;

e yCTaHOBKa y3na yyeTa B 30He pacnosioKeHUs1 yCTPOWCTB, CO3AatoL X BOKPYr
cebs MoWHOe MarHWTHoe nore (Hanpumep, CUINoBbIX TpaHcdOpMaTopoB),
He JonyckaeTcs;

e y3en yyeta HeobXoOMMO YCTaHaBnMBaTb Ha YyyacTke TpybonpoBoga ¢
MaKCMMarbHO HU3KUM YpOBHEM BMOpauuii, He NpeBbilaloWni TpeboBaHms
BCEX KOMMOHEHTOB y3ra (cM. PykoBoACTBO Mo JKcnnyatauum Ha KOHKpeTHoe
nsgenue).

0% e
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23 MOHTAX Y3JIA YYETA

YcTaHoBKy y3na ydeTa Ha Tpy6GonpoBoad MpoBOAST B criedylollein nocnegoBaTtenbHoOcT. [Mpy MoHTaxe
namepuTenbHbIX NpeobpasoBaTenieit, KOHTPOMNMEPOB W  (PYHKLMOHanNbLHOM annapatypbl, HeoBXoAuMOo
Momnb30BaTLCA PYKOBOACTBOM MO 3KCMlyaTalumn Ha COOTBETCTBYIOLLEE U3AENMe.

2.3.1 MoHmax Cobpatb y3en u3 M3MepUTENbHbIX Y4acTKOB W Mpeobpas3oBatens C MOMOLLbIO
npeobpasoeamerisi wnunek n raek (B criyyae, ecnv coedvHeHue ¢ TpybonpoBOAOM TuNa «CIHOBWYY)
pacxoda 3B-200. (cm. pucyHok 2.2) vnn 6oNnTOB 1 raek (B crnyvyae, ecnu coeguHeHne npeobpa3soBarerns

pacxoga ¢ Tpy6onposoaoM dnaHuesoe).

Fankun

Wnunbku

Wanbbi

MN3MepuTenbHLIN y4acTok nocne
U3mepuTenbHbIA y4acTok Ao npeobpasosatens pacxoaa npeo6pasosarens

PucyHok 2.2 — Cbopka npeobpasoBaTtensi pacxoga

3aTspkKy Kpenexa pekoMeHAYyeTCs NPOoU3BOAWTbL MOOYepeHO Mo AuaMeTparibHO
NPOTMBOMNONOXHbBIM Napam 60NToB (CM. PUCYHOK 2.3).

PucyHok 2.3 — NocnenoBaTtenbHOCTb 3aTskkM 60nToB onaHues

MpuBapuTe cobpaHHbIiA y3en K TpyGonpoBoay, kak NokasaHo Ha pucyHke 2.4.

Mpn MOHTaXe C MCMOMb30BaHWEM 3MEKTPOAYroBOW CBAPKM WUCTOYHMK
TOKa MPUCOeOUHATL TakuM 0Bpa3oM, YTOBbl CBAPOYHLIN TOK HE npoTeKan
yepes npeobpasoBaTernb.
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cTp. 21 13 49



2.3.2 MoHmax
npeobpasoeamejisi
daeneHus u
memnepamypbli
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AIMNC-3CKO 2210 PYKOBO/JCTBO MO 3KCMNNYATALUU
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PucyHok 2.4 — MNpuBapka U3MepuUTenbHbIX Y4acTKOB U npeobpasoBaTtens K
TpyGonpoBoay

Mpn orpaHuyeHHOM npoCTpaHCTBE W GonblioM AuameTpe TpybonpoBoga He
BCerga BO3MOXHO BbIMOMHUTbL PEKOMEeHZAUMU NO AnvHaM MpsAMbIX y4yacTkoB. B aTom
cnyyae pekoMeHayeTca npuMeHuTb BbinpsMmutens notoka OMUC — BEKTA 1200,
KOTOpPbIA MO3BONSET YMEHbLUUTb ANMHY BXOAHOro yyacTka o 8 [y (ons Buxpesoro
npeobpasoatens). BeinpsamMuTens notoka ageKTMBHO BbINPAMAAET Npodunb NoToka
C HEKOTOPOW NoTepen AaBneHnsi. Paamepsbl BoinpamuTensa cM. PO «3B 200», n.2.2.2.

Mpn ycTaHOBKE CTpyeBbINpsSIMUTENEN B y3nbl yyeTa Ha 0ase pguadparm,
HeobxoamnMo pykoBogcTBoBaTtbes 1. 6.3, FOCT 8.586.2-2005.

MpeobpasoBaTenu [OaBreHuMss U TemnepaTypbl HEOGXOAMMO MOHTMPOBaTb Ha
M3MEpUTENIbHOM Yy4yacTKe Huke Mo MOTOKy nocre npeoGpasoBatens pacxoda B
nocafoYHble OTBEPCTUS, Kak NOoKasaHo Ha pUcyHKe 2.5.

MecTo ycTaHOBKM NpeobpasoBaTenei onpeaeneHbl 606bilwkaMm (M oTBepcTMem
nop oT6opHoe YCTPOMCTBO) Ha M3MEPUTENBHOM y4YacTke, MOCTaBMSIEMOM B KOMMIEKTe
C y3nom yyera.
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JaTtyuk paBneHus

[aTtymk Temneparypt
Bnok KnanaHHbm\T
OT6opHoe oF \‘\F
yCTPOMUCTBO .
Mnb3a 3awuTHan

PucyHok 2.5 — Cxema MOHTaXxa npeobpasoBaTens AaBneHns 1 npeobpasoBartens
TemnepaTtypbl

B ToM cnydvae, ecnu uamepuTenbHble YY4acTKM HE BXOASAT B KOMMMEKT MOCTaBKu
y3na y4yeTa, TO npeobpasoBaTerb AaBNeHUS OOMMKEH YCTaHABMMBATLCA HA PAcCTOSAHUM
3..5 [y oT npeobpa3oBatensd pacxoga HWXe Mo MOTOKy, a npeobpasoBaTterb
TemnepaTtypbl — Ha pacctosiHum 4...6 [y oT npeoGpa3oBaTtens pacxofda Hwpke Mo
noToky. [pn 3TOM MecTo ycTaHOBKM npeobpa3oBaTtenei Ha U3MEPUTENBHOM yyacTke
OOMXKHbI 0becneunBaTtb yAOOHbIE YCNOBUA 0OCMYXXMBaHUA U MOHTaXa.

MpeobpasoBaTenb OaBreHWs BMeECTe C KrnanaHHbiM OriokoM ycTaHaBnMBaeTCs B
600bILKY, BBapuBaemyd B TpybonpoBog B MNOCadO4YHOE OTBEPCTME COrNacHo
pucyHKy 2.5. Tlpu noctaBke y3na y4yeTa C OTOOPHbIM YCTPOWCTBOM, CHayana Ha
y4yacTok TpybonpoBoaa BBapuBaeTcs OTOOPHOE YCTPOWCTBO B KOMMIEKTE C LUAPOBbIM
KpaHOM, MOCre Yero ycTaHaBNuBaeTCa AaTynK OaBrAeHNs.

Mocne ycraHoBkn npeobpasoBatens gasneHus kopnyc AUP-10 (20) Heobxoammo

3a3eMMNUTb, SIS Yero OTBOJ, CeYEHNEM He MeHee 1 MM? MPUCOEANHUTL K KOHTAKTY
pasbema Ha kopnyce AUP-10(20).

Bce kpenexHble aneMeHTbl AOMKHbl ObiTb  3aTAHYThl, CbeMHbIE AeTanu AOMXKHbI
npuneratb K KOPMycy MNMOTHO, HAacCKOMbKO MO3BOMNSAET 3TO  KOHCTPYKUUS
npeobpasoBaTens AaBneHus.

MoHTaxk TIMT-1-3 Ha TpyOONpOBOA OCYLLECTBSIETCA NPW MOMOLUM 3aLLUTHOWN
rnb3bl, KOTOpas ycTaHaBnueBaeTcs B OOObIWKYy, BBapvMBaemyi B Tpybonposon B
nocagoyHOEe OTBEPCTUE, COrNAacHO PUCYHKY 2.5.

2.3.3 [lpoeepka PaboTocnocobHOCTL M3MepUTENbHLIX NpeobpasoBaTenel yana yvyeta npoBepeHa
pabomocnocobHocmu Ha npeanpusTUM-usrotTosutene. Bce npuGopbl noctaBnsTcs B paboTocnocobHOM
usmepumenbHbIX COCTOSIHAM U MEIKT COOTBETCTBYIOLLME OTMETKM B NacrnopTax.

npeobpasoeamernel 3aBoackas yCTaHOBKa OWanasoHOB U3MepsieMblX OaBreHuin ykasaHa B nacnopre

ANP-10 (20). MNpeobpasoBaTtenb gaBreHUs MO YMOMYaHUIO HACTPOeH Ha Tpebyembli
npegen M3MepeHus, CornacHoO ONpPoOCHOMY NINCTY 1 TpeboBaHMSAM 3akasyuka.

B Tom cnydae, ecnu kakon-nmbo w3 um3genuin paboTaeT HEKOPPEKTHO
pekomeHayeTcs npoBepuTb pabotocnocobHocTb npubopa cornacHo ykasaHusiMm,
npueefeHHbIM B PO Ha KOHKpeTHOoe nsgenue.
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2.3.4 MoHnmax
KOHmMpoJsinepos,
6Js10Kka numaHusl,
6apbepos
UCKpo3awumsi

Bca  dyHkUMOHanbHas  annapaTtypa,  KOHTponfnepbl U BblYUCAUTENDb
yctaHaenusatoTcs Ha DIN-penky NS 35/7,5 B cooTBeTCTBMM C NpaBunaMmy yCTponcTea
3NEeKTPOoyCcTaHOBOK. PekomeHdaumuM MO ycTaHOBKe annapaTypbl Ha penky cMm. B
PykoBofcTtee no Jkcnnyatauum Ha COOTBETCTBYIOLLEE usaenue.

Ecnu y3en ydeTa nocTtaBnsieTcs BMeCT€ C MOHTaXHbIM LIKadhoOM KOHTPOMbHO
naMeputenoHon  annapaTypbl  (yOaneHHOro  WCMOSIHEHWs), BCe  SreMEeHThl
yctaHaenusatTcs Ha DIN-peiiky, yCTaHOBIEHHYIO B LWKady (CM. pucyHok 2.6).

B MOHTaxHOM LwKady nmeeTcs:

e kabenbHbIi BBOA ANA  NOABEAEHWS MPOBOAOB C  M3MEPUTENbHbIX
npeobpasoBaTenem 1 kabens ns nogknoYeHns sBoluncnuTens k MK;
e [Ba NOBOPOTHbIX 3aMKa MOA KoY ¢ ABOWHOW 60poaKoN;
e  KPOHLUTEWHbI AN HACTEHHOro MOHTaxXa.
Ona npocmoTpa napaMeTpoB C WHAMKATOpa BblMUCNUTENS, Ha [OBEpU uUMeeTcs
0630pHOE OKHO.

PucyHok 2.6 — BHellHWIA BUA4 MOHTa)HOrO LKada ¢ yCTaHOBNEHHON annapaTypo.
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2.4 ANIEKTPUYECKOE MOAKIIOYEHUE

MopknioYeHne BHELLHErO UCTOYHMKA NUTaHUS, U3MepUTENbHbIX Npeobpa3oBaTtenei, 6apbepoB NCKPO3aLUTHI,
KOpPOOKM B3pbIBO3aALLULLEHHOM, MarMcTpann obmeHa U BbIXOAOB NMUTaHMSA ANsl ranbBaHUYECKU W30NMPOBaHHbIX
Lenen ocyLlecTBnsieTCs K pa3beMHbIM KneMMaM nof BWHT Ons yOoOCTBa AeMOHTaxa B NPOLEecce OTnagku
CUCTEeMbI U NpY Nepuoamyeckon noeepke. [ns MoHTaxa pekoMeHayeTcsl NMPUMEHsSTb Kabenb MKILW, KBBMa, KBBMaHr
no NOCT 10348-80 (unwu aHamnoruM4yHbIA) C HEOOXOAMMBLIM YMCIIOM Wi cedeHnem He MeHee 0,5 mMm?. Bce
3MNEKTpPUYECKME MOOKMIOYEHNs HeoOXOoOAMMO BbIMOMHATE MO AEWCTBYIOWMM  HOPMAaTUMBHBIM  OOKYMEHTaM MU
cTaHgapTam.

2.4.1 HazHa4yeHue HasHayeHue knemm 1 HaumeHoBaHWe Lienen npueegeHo B mabnuye 2.1. Mpu

KniemMm 0603Ha4YeHMN MOMSPHOCTU MOAKIIOYEHUS U3MepPUTENbHLIX NpeobpasoBaTenen
CUMBOSIOM «+» 0003Ha4yeH BbiTekawwmin Tok M3 TOKOH-19-05, cumBonom «-»
0603Ha4eH BTeKatoLMin TOK. PacnonoxeHue 1 nopsgok Hymepauum KneMm nokasaHbi
Ha pucyHke 2.7.

NV IV MY MWNNN VW

1314 1516 1718 1920 2122 2324

@ TOKOH-19

v >

12 34 56 78 910 1112

)10 1% 3 ) 1% )%

PucyHok 2.7-BHewwHui Bua nepegHen naHenu n Hymepaums knemm TIKOH-19-05

Tabnuya 2.1 — HazHayeHne Knemm 1 HaMmeHoBaHue Lenen

CurHan un wmapkupoBka | Llenb u ee o603HayeHune Ne
o KneMMmbl
Ha Kopnyce Ha cxemax
M3amepuTenbHbIn Tokosast Lenb JrO+ 8
KaHan To JrO- 5
CONpPOTMBMEHUS U3meputenbHas UgO+ 7
Ne O uenb URO- 6
. Bbixog ncTovHmka Ur0+ -
yoneprrenoint | U0 | s U
Ne 0 J0 M3meputenbHas U,0+ 16
Luenb U,0- 15
pynna Unnt Bxoa nctoyHuka Upgl+ 24
N3MEPUTENbHbIX i nUTaHNs Ump1- 23
KaHarnoB 4acToThl FO+ 22
N KonumyecTtea FO Bxog UK Ne O FO- 21
nmnynscos, Ne 0
U BbIx0a, UCTOYHMKA Unt 12
n nuTaHus Ur- 11
Maructpans CAN- H 10
CAN BUS 3 9
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Mutanne TOKOH-19-05M BLINONHAETCA MOAKMIOYEHNEM BHELLUHEro UCTOYHUKA
noctosiHHoro Toka AMUC-BPN3 90-24-4-100 k knemmam «Upg», «Upgy». Mutanue
OOIMKHO NOAKNoYaTbCA TOMbKO MOCMNEe 3aBepLleHUs MOHTaXKa BCEX OcCTarnbHbIX
uenen. B anekTpoobopyaoBaHWe 34aHUS OOMKEH BXOAUTb BbIKtoYaTenb MK
aBTOMaT 3alUWThbl, YCTAHABMBAEMbIN B MOHTaXXHOM LWkady B6nmnsm TOKOH-19-05M
N ero UCTOYHMKA NUTaHWS, UMEIOLLMA MaPKMPOBKY Kak OTKIIOYatoLLee YyCTPOWCTBO B
cootBeTcTBUM ¢ [OCT 51350. MoHTax n gemoHTax TAOKOH-19-05M n ero BHeLWHUX
uenen crnegyer NpoBOAMTb MPU  OTKMKOYEHHOM  3NEKTPONUTaHUM  CaMoro
npeobpasoBaTens n Bcex NoAaKo4aeMbIX K HEMY YCTPOWCTB.

2.4.2 ModknroyeHue MopkntoyeHne uM3MepUTENbHbIX MNpeobpa3oBaTenen, BHELIHEro WCTOMHUKA
usmepumernbHbIX nMTaHus, (YHKUMOHANbHOM annapaTtypbl OCYLLEeCTBNSETCA MO OOHOM U3 CXeMm
npeobpasosamernel K NOAKMIOYEHUIA, MPUBEAEHHbIX B mpusioeHuu B, cormacHo ma6nuue 2.1. Tlo
TOKOH-19-05 OOMOMHUTENbHOMY  3akasdy, B KOMMMeKTe C Yys3noM y4yeTa nocTaBnsercs

CcoeaVHUTENbHbIN Kabenb.

MopgknioveHne namepuTenbHbix NpeobpasosaTtenent kK TOKOH-19-05:

e [logknioveHne npeobpasosatensa Temnepatypbl TMT-1-3 npoussogmTcs K
nameputenoHomy kaHany (MK) conpoTtusneHus ¢ mapkupokon «TO0». [NogkntodeHne
BbINOMHAETCA MO YeTbIPEXNPOBOAHOW CXeMe B COOTBETCTBMM CO CXemamu
npuBedeHHbIMU B rMpusioeHuu B, k knemMmam ¢ HOMepamu, NpUBEOEHHbIMU B
mabnuuye 2.1. MNpu ncnonb3oBaHuK y3na yyeta Buga Exd Bo B3pbiBOONacHoM 30He,
nogknoyeHne npeobpas3oBaTtens TemnepaTtypbl K KOHTPOMMepy npou3BOAMTCHA C
ncrnonb3oBaHMeM  Kopobku  B3pbiBo3awmweHHon KP-B-100d u  Gapbepa
nckposawmntel BAC-A-106-Ex.

o [logknioveHue N3MepuTeEnbHbIX npeobpasoBaTtenen AaBrieHuns
npoussogutca Kk UK cunbl Toka ¢ mapkuposkon 10. MNMogknioyeHne BbINOMHATL Mo
cxeme, npusioxeHue B, k knemMam ¢ HOMepaMmu, NpuBedeHHbIMU B mabnuuye 2.1.
MopknioveHne ysna Buaa Ex ib BO B3pblBOOMacHOW 30HE OCYLLECTBASETCA C
nomolLLblo 6apbepoB nckposawntsl BAC-A-110-Ex.

¢ [logknioveHns npeobpas3oBaTens pacxoda BbIMOMHSOT NO ABYXNPOBOAHON
cxeme nyTem CoegUHEHNs OAHOMMEHHBIX Lienern naMepuTenbHbix npeobpasoBaTtenen
¢ knemmamm TOKOH-19-05, wumetowmmn mapkmpoBky «FO» ¢ cobniogeHvnem
NOMNSIPHOCTU COrMacHO MpuUsioXXeHusi B, kK knemmam ¢ HOMepamu, NpuBegeHHbIMU B
mabnuuye 2.1. CoeguHeHne ¢ GNOKOM NUTaHUS BO B3pbiBOOMAcHOW 3oHe Ex ib
OCYLLECTBNSETCA C NomoLlbto Gapbepa mckposawutel BUC-A-111-Ex no cxeme 5
(MpunoxeHue B).

MK obbeguHeHbl B rpynnbl (cM. mabnuyy 2.1), B KaxOoh M3 KOTOpPbIX
npeaycMOTPeH OAMH BXO4 NWUTaHMSA Ha BCe kaHanbl rpynnbl. [pu nogknioyeHun
namepuTenbHblX npeobpas3osatenent k rpynne WK, Ha Bxoa nuTaHus rpynnbl
HeobXoaAMMO NOAKMIYUTE HanpsbkeHne (12-24)B nOCTOSAHHOrO TOKa OT BHELUHEro
M30/IMPOBAHHOIO WCTOYHUKA NuTaHus. [pu STOM BCe KkaHanbl BHYTPU Tpynnbl
0Ka3blBalOTCH ranbBaHUYECKM CBs3aHbl Mexay cobol, HO  ranbBaHUYeCcKM
nsonuposaHbl oT VIK gpyroii rpynnel 1 Leny nuTaHns npeobpasoBaTtens.
Oonyckaetca o06beauHsTe uenn nutaHua rpynnsl MK ¢ uenbio  nutaHus
npeobpasoBatensa ¢ CcOOMNOAEHNMEM MONAPHOCTM MpU  YCNoBUM  cobnogeHus
XapakTepUCTMK WCTOMHUKOB NUTaHWs. B 3ToM crnyyae v3mepuTenbHble Lenu Bcex
n3MepuTenbHbIX NpeobpasoBaTteneit OyayT ranbBaHWYECKM CBA3aHbI Mexay coboi un
C Lenblo NuTaHus npeobpasoBaTens.

2.4.3 lMoOdknro4eHuUe Bbiumcnutens TOKOH 19-05 nogkntovaetcss Kk MK ¢ nomoLlpb0 CepBUCHOTO
koumpoJsinepa k K nHTepderica RS-232 nocpeacrteom kabensa RS-232 unu no marnctpanu CAN.
B cnyyae yganeHHOro nOAKMOYMEHMST K Yy3ny ydeTa AN CHATUS  MoKasaHwum
nocpegctBoMm GPRS kaHana, KOHTponmnep MOAKMYaeTca K  KOMMbHTEpPY
nocpencteom koHTponnepa GSM/GPRS K-105.
B cnyyae nepegadun fdaHHbiX 4yepe3 uHTepdenc RS-485, BbluucnuTenb
nogkntovaetca K MK nocpeacteom agantepa AN-80.
Cnoco6 nopknodeHnss k MK cm B PykoBogctBe no Okcnnyataumm Ha
COOTBETCTBYIOLLINA KOHTPONMEP.

0% e
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2.4.4 NodknroyeHue MopkniovyeHne k  maructpanu obmeHa  uHpopmaunen CAN  BUS

eHewHux modynel CAN ocyuectensetcs coeanHeHnem knemm CAN L u CAN H ¢ ogHOMMEHHBIMU LUMHaMK
maructpanu. Homepa knemMm ns noaknioveHnst npueedeHsl B mabnuue 2.1.
Tononornss marucTpanu AofmKHa YOOBMNeTBopsATb cxeme Tuna «O6was wuHa». Ha
OBYX npeobpa3soBaTensix, HaXO4sALLMXCSA Ha NPOTUBOMOMOXHbIX KOHLAX Marucrpanm,
HeobXxoaAMMO ycTaHOBUTL nepemblyky “TERM”, pacnonoxeHHyto nog knemmamun CAN
L 1 H, Ha Bcex ocTanbHbIX Npeobpa3oBaTensix, NOAKMIOYEHHbLIX K 3TON Maructpanm,
nepemMblYkn OOMMKHbI ObiTb 00s13aTenbHO yaaneHbl. HopmanbHasi paboTta cuctembl

obMeHa AaHHbIMM MO MarucTpanu, NOCTPOEHHOM no Tononormam «3sesgar, «Kyer» 1
Ap. He rapaHTMpyeTcs.

2.4.5 lMpoesepka Mocne nogkntoveHna kK koHTponnepy TOKOH-19-05 Bcex wusameputenbHbIX
pabomocnocobHocmu npeobpasoBaTenen, NCTOYHMKA nuTaHus HeobXxoanmo npoBepUTb
T3KOH - 19-0M paboTocnocobHOCTL y3na yyeTa.

IOnsa npoeepkn paboTocnocobHocTn TIOKOH-19-05 Heobxogumo ybeantbes,
YTO Ha XMOKOKPUCTaNNM4YeckoM AMUCHree KOHTponnepa oTobpaxatTcs namepsiemsle
napameTpbl.

2.511YCKO - HAJIAOKA

2.5.1 Hacmpoliku Ha npegnpuatumn-usrotosutene koHtponnep TOKOH-19-05M ckoHdurypupoBaH

koHmpoJsiiepa TOKOH  nop KOHKpeTHble NapaMeTpbl TEXHOMOMMYECKOro NpoLiecca ¢ Y4eTOM ONPOCHbIX FIUCTOB,

6 cocmase y3/51a yyema nonydeHHblX OT 3akasuuka.

SMUC-OCKO 2210 Mpn BO3HMKHOBEHMN HEOBXOOMMOCTIN NPOM3BECTM NEPEHACTPONKY KOHTposepa
HeobxoanMo obpaTtuTca k PO koHTpomnnepa, a Takke K MHCTPyKumMu no paboTte c
nporpaMmmHbiM komnnekcom «TEJTEMOPT».

2.5.2 YempaHeHue Ecnu nocne ycraHoBku npeobpa3oBatensd pacxoga Ha TpybonpoBog Ha
aghgpekma 4YacTOTHOM BbIxofe npeobpasoBaTens pacxoda Npy OTCYTCTBUM pacxoda UaMepsieMon
«camMoxoda» 8 cpenbl NOSBNSATCA MMMYNbCbl, TO 3TO MOXET 03HayaTb, YTO BMOpaums Tpybonpoeoaa
npoyecce nycko- NPUBOAMUT K BO3HUKHOBEHMIO adhdhekTa «camoxoaay.

Hanaodku Onsa ycTpaHeHus adcpbekta «camoxopa» Heobxoaumo obpatutbea k . 2.1.3

PykosogcTea no akcnnyatauumn «3B-200».

Ecnu BnusiHne BMOpaummn ykasaHHbIMU BhiLLE CriocobamMu yCTpaHUTb He yaaeTcs,
pekomeHayeTcsl KpenuTb TpybonpoBog XOMyTamu K GETOHHOMY MIM aHanorm4yHomy
OCHOBaHWUIO C MPOKMaAKoOM U3 ynpyroro marepuana (Hanpumep, TeXHUYeckas pesvHa
TonuwuHor 10 Mm), cnocobHOro racuTb BUBpaLmio.

JononHutenbHoO MoryT ObITb WCMOMb30BaHbl ApyrMe Ccrnocobbl KoMMneHcaumu
Bo3gencTeusa Bubpauun. Hanpumep, ycTaHoBka Ha TpybornpoBoge cunbgoHa co
CTOPOHbI MUCTOYHUKA BUOpaLMK, MCNONb30OBaHME PE3VMHOBOrO yyacTka TpybonpoBoga
(npu ycnoswuu, 4YTo ByAeT BhiaepkaHo pabovee gaBreHne cpeabl) U T.4.

MemoYHUK cuHycoudarbHbIX 8udpayudl

lpoknadka u3
ynpy2020 Mamepuana

E@@ ! 7@ J Tpy6onposod
T
= ___

e

AN = A

PucyHok 2.12 — 3akpennexue Tpybonposoaa

CunbgoH

Mocne 3akpennexHus TpybonpoBoaa NPoBepUTbL OTCYTCTBUE «CamMoXoday.
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3. PEITIAMEHTHOE OBCIY)XUBAHWE

PernameHTHOe obcnyxmeanue yana ydeta AMUNC — SCKO 2210 npoBoauntcs
cornacHo ma6nuue 3.1.

Ta6bnuya 3.1 — MNopsigok pernameHTHoro obcnyxmsaHus yana yyeta AMUC-OCKO
2210

n. 3P3
MpeobpasoBaTenb pacxoga AMUNC-BNXPb 200 -
«9B-200»
n. 5P3
MpeobpasoBaTens gaenenus AUP-10/Ex -
«AUP 10H»
Mpeo6 TNT-1-3 n-5P9
eobpasoBaTenb Temnepartypbl -1- -
peobp pamyp «TMNT-1-3»

n. 7P3
«TOKOH 19»

KoHTponnep TOKOH-19-05 -

4. [TOBEPKA

MopsimoK NEpBMYHOM M MEPUOAMYECKON MOBEPOK MpuBEOEH B METOAMKe
nosepkn Ml 32-221-2011, nocTtaBnsaemMon B KOMMMEKTE C Y3OM y4deTa.

MepBuYHON NoBepke nognexaT y3nbl y4yeTa 0O BBOAA B 3IKChnyaTauuo u
nocrne pemoHTa. [MoBepka y3na y4yeTta NPOBOAMTCH MO3NEMEHTHO, MOPSAOK U
NnepuoanyHoCTb MNOBEPKM U3MepUTenbHbIX npeobpasoBaTtenen u TIOKOH-19,
BXOOSLLMX B COCTaB KOMMIeKca onpeaeneHbl JKCnyaTauMoHHOM OKYMeHTaUnen
Ha cooTBeTCTByloLee m3genue. [onyckaeTcs NpoBOAWUTb 3aMeHY HeMCrnpaBHbIX
npeobpasoBaTenen OgHOTUMHBIMWU MOBEPEHHLIMU Ge3 NOBEPKM BCEro yana, npu
3TOM JenaeTcsi OTMETKA B nacnopTe.

WHTepBan mexay nosepkamu — 4 roga. [Npu npoBegeHun NoBepku cpencTs
namepeHuin, Bxogdawmx B coctaB IMUC-OCKO 2210, npumeHsOT cpencrsa
n3MepeHnii n obopyaoBaHue, ykasaHHble B PO Ha cooTBeTcTBytowwee CU. MeTtopg
MOBEPKM y3na y4eTa — pacyeTHbIN.
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5. TPAHCITOPTUPOBAHUE N XPAHEHUE

5.1 TpaHcnopmupoeaHue

5.2 XpaHeHue

6. YTUIIUSALNA

0% e

Mpu TpaHCNOpPTUPOBaHWMM y3na y4yeTa pekoMeHayeTcsa cobnoaaTtb cnegyowme
TpeboBaHus:

e y3en ydyeTa B TPaHCMOPTHOM  YyMakoBKe NPeAnpuUsiTUS-U3roTOBUTENS
TpaHCcnopTUpyeTcs noObIM  BMOAOM TpaHcnopta B COOTBETCTBMM C
ycnosuamm 5 no FOCT 15150;

e TpaHCNOpPTMPOBaHME y3ra y4yeTa B yNakoBKe MpeanpusiTUs-U3roToBUTENs
MOXET NPOBOAUTLCA fOObIM BMAOM TpaHCNopTa B COOTBETCTBUM C
npaBunamn nepeBo3ku rpy3oB 3TOro Buaa TpaHcnopTa. Cpok npebbiBaHUs
B YCINOBMSIX TPaHCNOPTMPOBKM He Bornee 1 mecsaua;

e crnocob yknagkM SILMKOB Ha TPaHCMOPTUPYHOLLEE YCTPOWCTBO LOSHKEH
UCKMtoYaTb BO3MOXHOCTb UX NepeMeLLEHNS;

e BO BPEMS MOrpPy304HO-Pa3rpy304HbIX paboT U TPaHCMNOPTUPOBAHUS SALLNKK
He AOMKHbI NOABepraTbCs PE3KUM yaoapam U BO3AENCTBUIO aTMOCHEPHbIX
0CaJKoB.

[OnuTenbHOe XpaHeHuWe y3na y4vyeTa peKkoMeHAyeTcs Npou3BOAUTb TOMbKO B
yrnakoBke npeanpusaTms - M3roTOBUTENS. MpeobpasoBaTenu nocne
pacnakoBbIBaHUA AOMMKHbl XPaHUTbCA Ha CTennaxax B 3aKpbiTOM MNOMELLEHUN.
Ycnosusa B pacnakoBaHHoM Buae — 1 no FOCT 15150.

HononHutenbHbole TpeboBaHWsi MO XpaHeHMO wm3genuin cm. B P33  Ha
cootBeTcTBytowee CU.

Y3en ydyeTa He cooepXuT BpedHbIX BelWeCTB U KOMMOHEHTOB, nNpeactaBnAaroWnX
OonacHOCTb AOnAa 300poBbA nogen u Opr>Ka|ou.\e|?1 cpeabl B npouecce un nocrne
OKOHYaHuA CpokKa CJ'Iy>K6bI n npu ytnnmnsauunn.

YTununsaums y3na y4yeTa OCyLleCTBNndAeTcAa OoTAeslbHO MO rpynnamMm martepunanos:
nracTtMaccoBble 3J1EMEHThI, MeTannm4yeckme arnemMeHTbl Kopnyca U KpenexXHble
ONEMEHTbDI.
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MPUNOXEHUE A

lMepey4yeHb cCcblTOYHbIX OOKYMEeHMmMoe
(cnpaso4Hoe)

O6o3HayeHue

HaumeHosaHu
doKkymMeHma e

ocypapcTBeHHas cucTema obecneyeHns e[uHCTBa
n3mepeHunin. TepMmoMeTpbl CONPOTUBIIEHNUSI U3 NNaTUHbI, Mean
n Hukens. OO6GWMe TexHu4Yeckne TpeboBaHUS U  MeToAbl
UCnbITaHWN

rOCT 8.625 - 2006

AnekTpoo6opyaoBaHMe B3pbiBo3aLLmLLeHHoe. YacTb 0.

FOCT P51330.0-99 | S oo Sonanm,

OnekTpoobopynoBaHue B3pbiBO3aLLmLleHHoe. YacTb 1.

rOCT P 51330.1
B3pbiBo3alyuTa Buaa «B3pbiBOHENPOHMLaeMasi 0Gonoykay

AnekTpoo6opyaoBaHMe B3pbiBo3aLLMLLEHHOe. YacTb 9.

FOCT P 51330.9
Knaccudukaumsa B3pbiBOOMACHbIX 30H.

OnekTpoobopyaoBaHue B3pbiBo3alumweHHoe. YacTb 10.

FOCT P 51330.10-99 :
WckpobesonacHas anekTpuyeckas Lensb i.

OnekTpoobopyaoBaHue B3pbiBo3alLmeHHoe. YacTb 14.

rOCT P 51330.13-99
OneKTpoyCTaHOBKM B 30HaX (KpoMe Nnoa3eMHbIX BbipaboTok)

nys-86 MpaBuna ycTpoicTB 3eKTPoyCTaHOBOK

N33 MpaBuna aKcnnyaTauum aneKTpoyCcTaHOBOK NOTpeduTenen

MeToauka BbINOMHEHUS M3MepeHMl71 npu nomMmoLumn Typ6MHHbIX,

MNP 50.2.019
POTaLMOHHbIX N BUXPEBbLIX CHETYMKOB

OnpepeneHve NNOTHOCTU hakTopa CXMMaeMOCTH,
nokasatens agnabaTtbl U ko3 pULMEHTaA JUHAMNYECKON
BSI3KOCTU BNaXKHOro HEPTAHOIO ra3a B AnanasoHe
TemnepaTtyp 263...500K npu gasneHusx go 15Mrlla

rccca MpP 113

OnpegeneHve NNOTHOCTU hakTopa CXMMaeMOCTH,
rccca MmpP 118 nokasatens agnabaTtbl U kO3 pULMEHTA JUHAMNYECKON
BSI3KOCTM YMEPEHHO CXaTbIX ra3oBbIX CMeCcen

OnpepeneHve NNOTHOCTU hakTopa CXMMaeMOCTH,
nokasatens agnabaTtbl U kO3 pULMEHTA JUHAMNYECKON
rccca MP 134 BA3KOCTW a30Ta, auuTerneHa, Kmcropoga, oMmokcunaa yrnepoaa,
amMmmuaka, aproHa n Bo4opofa B guanasoHe Temnepartyp
200...425 K n pasneHun go 10MlMa

a3 npupoaHbin. MeTtogbl pacyeTa U3NYECKUX CBOMCTB.
Onpepenexune koadhuumeHTa CXMMaemMocTu

rOCT 30319.2-96

0% e
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MPUNOXEHUE B

rabapumHbie pa3mepsi
(o6s13amenbHoe)
O6waa gnuHa y3na L nonyyaetcs nytem cnoxeHus obwen anuHbl npeobpasoBaTtens pacxona
(rabapuTtHble pa3mephbl NpueeaeHbl B PO Ha AMUC-BUXPb 200), npsiMbiX y4acTKOB A0 WM MOCHEe YCTaHOBKU
npeobpasoBaTens pacxona, 3a BbIMETOM 5 MM.
L = LsotLptLpoche — SMM.
B ctaHgapTHOM MCMONHEHWUW, ANNHBI U3MEPUTESbHBIX Y4acTKoB cocTaBnatoT: Lgo=10-4,; Lnocne=5- 4.

3.5y
4.6 1y

[ do Lp [ nocre

PucyHok 1 — abapumHblie pa3mepbl npeobpasosamersis pacxofa mura «CoHO8UY».
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cTp. 32 n3 49



B SMVC-3CKO 2210
MPUNOXEHUE B

Cxema annekmpu4eckux coeQuHeHul
(o6s13amenbHoe)

Cxewma 1. — lNoakntoyeHne Ans o6LWeNPOMbILLNIEHHOrO NPUMEeHEeHNUs

/" AWP-10H
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B >5MUC-3CKO 2210 PYKOBO[ICTBO MO 3KCMAYATALIAM

Cxema 2. — lNoaknioyeHne Ans ooLWwenpoMbILLIEHHOro NPUMMeHeHuUs,
0e3 «CKpYyTKU» NpoBOAOB
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Cxema 3. — lNoakntoyeHne yana tuna Exd Bo B3pbIBOoONacHoM 30He C
obLwenpoMbIWeHHbIM AaTYNKOM TemnepaTypbl

/\ AVP-10 Exd |
I
3B-200 BH B3PLIBOOMNACHASl |

U+U-F+F- A B[+ ]I- 30HA |
1(2]3(4|5(6|7]|8
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i el N |
: 11234 H
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I J |
| 8|76 |5 |
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i TA ke e e ¢ ii
| I H
= fis =!
| 1 A G S N
| [ & |
| |
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| o e I I I I R I 13({14(15|16|17|18|19|20 (21 [22 23’24 :‘
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Cxema 4. — lNoakntoyeHue ysna tuna Exib Bo BapbiBoonacHou 30He €
obLwenpoMbIWeHHbIM AaTYNKOM TemnepaTypbl

AUP-10 Exia nT-1-3

B3PbIBOOIACHASA
30HA

3B-200 ExB (exib)

UAU-F+[F-TAT BT+ I-
1]2]3[4[5[6(7]|8
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Cxema 5. — lNoakntoyeHne yana tuna Exd Bo B3pbIBOoOnacHoM 30He C
B3pbiBO3alUULLEHHbIM AaTYMKOM TeMnepaTtypbl
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MPUNOXEHUE I

lMpumep pacdyema nozpewHocmel
(cnpaso4Hoe)

Mpumep 1.
TexHuuyeckoe 3agaHue. ycTb TpebyeTca yyeT konmyectBa OOBLEMHOIO pacxoda MPUPOAHOro rasa no
FOCT 5542-87. MNMapameTpbl 1 TpebOBaHUS K TEXHONOMMYECKOMY MPOLECCY:
Pacxog, M°/4

HOMUHATIBHDBIN . . .o cv ettt et et et et et e et e e e et et e e et et et et e te e et e e e e e eeeneeans 9200;

MAKCUMATTBHBIN. . .\ e ittt et ettt et e e ee et e et et et ee et et e e e et e ie e e te b e et e aaerearenns 12000;
[aBneHne abcontoTHoe, MlMa

Y LT Y =T 1Y T T 0,3;

R0 V17T =T =Y = o T 0,4;

Y E= (el Y F= T Y o T 0,5;
Temnepatypa cpeabl, °C

LY TR 1= 1 1Y = =< -5;

LY E= T (o3 1Y = 1> 2 =< P +10;
OcHOBHasi OTHOCUTENbHas NMOrPeLLIHOCTb PacXoa, HE BOMEE, Yo.....ccovveeeccieeeeeeeeee e 2,0%;
ONMMCAHNE MECTA YCTAHOBKM. .. evvvveeeetaeeeteuineeteneteneaeaesaenenesannaenenns TEXHOOorM4yeckuin Tpy6onpoBoA;
Mapka TpyGOMPOBOAA (MAPKA CTATM). .. eueeeeteneeen et et eeeeaete e aea e ee e et e e en e e e e e e nennen e eeneeees 09ra¢c;
BHYTPEHHWIN AUAMETP B MECTE YCTAHOBKU, MM.. .. iuitet ettt et eeeetaetaan e e e ee e e enenenenneneennes 309;
PacctosiHme [0 MecTa YCTAHOBKMN JATUMKA PACKXOLA, M....ueuententeteneteeiaeantenenesanesteanenenerennenenes 3;
PacctosiHme nocne gatymka pacxoga (40 MECTHOrO COMPOTUBIIEHMS), M ...ueueueenirieieeneeanenennann 2;
TemnepaTypa OKPYXKAIOLLUEN CPEABI, “C . ouriit it +5...+35;
TPEOOBAHMS K B3PBIBOBALLIATE ....vterieeeeetetateneeeteneaeaeaeaea e e eeaeae e e e e e e e e eas OTCYTCTBYHOT.

MonHbI cocTaB rasa B 06 beMHbIX JONSX:

Ne n/n | HammeHoBaHue O6o3HaueHune O6bem, %

1 Ounokena yrnepona CO; 0.032

2 A3oT N, 1.181

3 MeTaH CH, 98.128

4 OTaH C, Hg 0.401

5 MponaH Cs Hg 0.176

6 byTtaH C4 Hyo 0.044

7 MNeHTaH Cs Hqo 0.020

8 ["ekcaH+BbICLL. Ce Hia 0.007

9 Kucnopog 0O, 0.014
Utoro: 100.00

MMNOTHOCTE ra3a B HOPMAIBHBIX YCITOBUSIX . ... eututetnieaneneneeeetete e te e ee e ee e aeteeeenens 0,73 kr/m*

[ononHntensHo HeobxoaMMo:
e MpenycMoTpeTb cOOp AaHHbIX B NOKarbHYH BbIYMCITUTENBHYIO CETb;
e B KOMMMEKT TMOCTaBKM BKMIOYUTb COEOUHUTENbHbIA Kabenb OT  U3MepUTENbHbIX
npeobpasoBaTenei 40 KOHTPoepa CTaH4apTHOMO UCMNOMTHEHMS.

0% e

cTp. 39 n3 49



B SMVC-3CKO 2210

1. Mogbop obopynosaHus.

BasoBaga komnnekrauusa yana yyeta (em. mabnuuy 1.1).

[na paHHOro TexHororM4yeckoro npouecca, B komnnekt nocrtaBkn AMNC-OCKO 2210 Gbino BKOYEHO
cneaytowee obopynoBaHme (TUNbl 4ATYMKOB C NMOMHbIM 0003HAYeHMeM, pacluMdpPOBKY 0003HAYEHMUST MOXHO
nocMoTpeTb B PO Ha cooTBeTCTBYlOLLEE U3aenue):

¢ [lpeobGpasoBaTenb pacxoga suxpesoin IMUC-BUXPb 200-300-A-I-H-d-1.6-100-A-ITT;

¢ [lpeo6paszosatens ANP-10Ex H/OA/HIM-06/1060/M20/12V/t4070/C05/0...2,5MMa/42/GSP/ITT;

o TepmomeTp nnatuHosbl TIT-1-3-120-A4-H-080/8 ¢ nosepkon;

o TennosHeprokoHTponnep TOKOH-19-05M (c 3arpy>keHHbIMKU napaMeTpamMu);

e bnok nutanna AMNC-EPN3 90-4-24-100-DIN;

e 3awmntHaga runs3a SMUNC — BEKTA 1300 — 1-120-2,5MIMa — M20x1,5-12H18X10T,;

e KnanaHHbIn 6riok SMNC-BEKTA 1100 BKH-1-08;

e bBobGbllwka Ana MmoHTaxa Aatymka aasneHns SMUC-BEKTA 1130-M20x1,5-Ctanb 20;

e boO6biwka Ans MOHTaxa gatynka Temnepatypbl QMUNC-BEKTA 1330-M20x1,5-Ctanb 20.
HononHuntensHasa koMnnekTauus yana yyeta (cM. mabauuyy 1.2):

e Kabenb MK3LL 5x0,5 kB.MM, 15 M;

o Crtpyesbinpamutens YN 3MUC-BEKTA 1200-300-Cr;

o KoHTtponnep Ethernet K-104;

o bBnok nutaHna SMNC-BPUS3 90-1-24-100-DIN (ansa nutaHusa koHTponnepa K-105).

2. PacyeT norpeLuHocTen.

MorpewHocTn NnpeobpasoBarenen.

MorpelLHOCTb AaTyMKa pacxoga onpeaenum Mo Knaccy TOMHOCTM No mabsiuye 1.5: knacc ToMHOCTU — A,
npegen 4onyckaemMon OTHOCUTENBHOM NOrPeLLHOCTM n3meperns rasa 6(G)=1,0%.

Mpenen ponyckaemol OCHOBHOW NPMBELAEHHOW MNOrPELHOCTM AaTyuka AaBreHus onpegensieMm no
mabnuuye 1.8: y;(P) = £0,8%. [aTumk gaBneHus HacTpOeH No napaMeTpaMm Tex. 3afaHusi Ha NogavanasoH
pabouero paenenua 0,40...0,60 MMa u obecneuvMBaeT 3adaHHyO MOrpPELHOCTb TOSMbKO B [AaHHOM
noagmanasoHe JaBreHUMn.

Knacc gonycka TepmonpeobpasoBaTensi ConpoTUBMEHNI — A, AOMYCK:
An(t)= % (0,15+0,002|t|), °C,

roe  |t| — s3HaueHve TeMnepaTypbl U3MEPSIEMON cpeabl

e pegen gonyckaeMol OTHOCUTENBbHOM NOrpeLlHoCTU pacydeTa obbeMHoro pacxoga: dg (V) = 0,1%;

e npegen Jonyckaemonm abcontoTHoM MOrPELLIHOCTH npeobpa3oBaHus curHanos c
Tepmonpeobasoatensi: Ag(f)=10,1°C;

e npefen Jornyckaemou MorpeLHocT npeobpasoBaHns curHana ¢ nsmepuTenbHoro npeobpasoBaTens
aasnenuns ys(P) =£0,1%;

PacueTt norpewHocten (cMm. 1. 1.3.6).

OCHOBHYI0 OTHOCUTENbBHYIO MOrPELHOCTL U3MEPUTENbBHOIO KaHana rasa (S (V)), onpeaensioT no
dopmyne (1):

S0 & 2400 26 P, 2+ 0 ¥ 2

rae &(G)=1,0% - npegen Aonyckaemow OTHOCUTENbHOW NMOrpeLLHOCTN U3MepeHust rasa (mabnuua 1.5);
O(t) — oTHocuTenbHasi MOrPELUHOCTL M3MEePUTENbHOrO KaHana TemnepaTtypbl, onpegensieTcsa no
topmyne (3);

O(Prony) — OCHOBHasi OTHOCUTENbHAs! NOrPELUHOCTb M3MEPUTENBLHOIO KaHana AaBreHusi, onpenensoT
no ¢popmyne (5);
8s (V) = 0,1%- npegen gonyckaeMon OTHOCMTENBHOW NOrpeLLlHoOCT! pacieTa o6beMHOro pacxoga.

0% e
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MpoBeaem pacyeT OTHOCUTENbHOW MOrPELLIHOCTY M3MEPUTENBHOMO KaHana TemnepaTypbl, Ans 3Toro:
1. paccuuTaem npegen Aonyckaemoi abconoTHON NOrpeLHOCTM No dhopMyre:

An(t)= £ (0,15+0,002-|t|),
CormnacHo Tex. 3afaHuio, MakcumansHas TemnepaTypa cpefbl B Tpybonposoge |t|=10°C, Torga:
Ap(t)=%(0,15+0,002-10),
An(t)=£0,17°C;

2. onpepenvm abcontoTHYO NOrpeLLlHOCTb U3MEePUTENBHOTO kaHarna TemnepaTypbl no gopmyne (2):

At) = AI‘I(t)Z +AB(t)2 ,

A(t)= ,/01% +0,17% ~ +0,2°C,

Bblumcngaem no copmyne 3:
ot) = |AM/((t+273,15°C)|-100%),

0,2

5([') m 100%=0,07%

lMpoBenem pacyeT NOrpeLlHOCTU U3MEPUTENBHOMO KaHana gaeneHus no dopmyne (4):

8F) = T 1P 7P

min

roe va(P) = £0,1% - npegen gonyckaemown norpeLiHocT! npeobpasoBaHnst curHana ¢ M3amMepuTenbHOro
npeobpasoBaTtens AaBreHus;
vn(P) = £0,8% - npegen nonyckaeMon OCHOBHOW NPUBEAEHHON NOrPELLUHOCTU AaTuMKa JaBNEeHNS;
Pmin = 0,4 MlMNa — HWXHUI Npeaen namepeHnst 4aBneHns;
Pmax = 0,6 MINMa — BepxHuin npeaen nsamepeHus aBneHus.
MoacTaByM YMCNEHHbIE 3HAYEHUSA N MOMYYUM:

8(P) = 8;2'«/0’102 +0,8% ~£1,21% .

T.k. TemMnepaTypa OKpy>alLlen cpebl OTNMYaeTCst OT HOPMaribHOWN, AONOMHUTENBHYIO MOrPELIHOCTb,
Bbl3BaHHYO M3MEHEeHMEeM TeMmnepaTtypbl OKpyxawwero Bosgyxa oT (23 = 2) °C Ha kaxagble 10 °C,
BbluMCNAETCHA NO hopMyre:

y1 = 0,04+0,03 Pgmax /Ps,

Pemaxx Ps - MakcumanbHbIl BepxHUM npeden MU3MEepeHUuin W BepxXHUA npegen wnsMepeHus

COOTBETCTBEHHO ANA AaHHON Mofenu npeobpasosartens, Mla;

NoacTaBMM YMCNEHHbIE 3HAYEHUS U nony4unm:

2,5
yr=0,04+0,03 E=0,165%,

OTHocUTENbHasA NorpeLlHOCTL AaTyuka AaBneHus no opmyne 5 coctaBnser:
&(Pron) = 8(P)+ vt
(Prom) =1,21+0,165=1,375%.
MogctaBum 3HadeHuss B copmyny (1) M paccynTaeM OCHOBHYK OTHOCWTESbHYIO MOrPELLUHOCTb

M3MEepPUTENbHOro KaHarna rasa:

5(V) =J1,o2 +0,072 +1,375% + 0,102 ~1,71%.

Mo TexHudeckoMy 3agaHui0 Tpebyemass TOYHOCTb M3MepeHusi obbemHoro pacxoga — 2,0%,
cnepoBaTernbHO, y3en obecnevmMBaeT 3a4aHHy0 TOYHOCTb.

0% e
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Mpumep 2.

MycTb Tpe6yeT0ﬂ y4yeT KoJm4ectBa MacCCOBOro pacxoda napa B TexXHONTorm4eckom prGOHpOBOﬂe.
MapameTpbl TEXHOMOrMYECKOro npouecca cnegyroLme:

Pacxog napa, Mt e makc 80;
JLaBIIEHUE, M. e e e e e e Hom. 1,3;
Tpebyemasi TOYHOCTb N3MEPEHNS MACCOBOTO PACXOLA. -« exvneneenenaeanetenenennanaenenaens arnennennens 2,5%;
TeMNEPATYPA CPEABI, “C ..ttt e e 200;
Hapy>XHbI AUAMETP B MECTE YCTAHOBKM, MM.. ..t ittt ettt et aeeeeet et eeet et ee et e aeeaeeee aenens 108;
QLK) TN Y71 T= T ea =Y 2 1 TR, 4;
OnuHa NPSMOro y4acTKa B MECTE YCTAHOBKU, M. . .. .ueuiunnenanane ettt aen e ee et et et e ten aeeteeneaeae e eens 1;
TemnepaTypa OKPYXKaOLEN CPEADI, “C ..ovritit i -50...+40;

JononHuTensHble TpeGoBaHUs K yany:

1.

HeobXoaMMO NpeayCcMOTPEeTb YCTAHOBKY BCEN (PYHKLMOHAmNbHOWM annapaTtypbl U y3na ydeTa B Likad
TPYOHbIW;

ONCMETYEPCKNIA NMYHKT HAaXOAUTCA B COCEAHEM 3[aHuu, criefoBaTefnibHO, He0OX04MMO NPeayCMOTPETb
COOTBETCTBYHOLLYIO Nepeaady AaHHbIX;

NPOrpamMmMHbIA KOMMNIEKC AOMKEH NpeaoCcTaBnaTb 00nbLION 06beM MHPOPMALIMN O KOHTPONMPYEMOM
0o0bekTe, a MMEeHHO: rpadukn napameTpoB, CYTOYHble OTYETbl, BEOAOMOCTU YTEYeK, BPEMEHMU
HeucnpaBHOW paboThl y3na ydeta u 0bopyaoBaHus.

y3en ydyera Heobxooumo obecneyvnTb U3MepUTENbHLIMW y4YacTKaMu C YrbTPa3BYKOBbIM METOAOM
KOHTpons (25%) kadecTBa cBapHbIX COeQUHEHUN.

Mon6op obopyaoBaHus.

BasoBaga komnnekrauusa yana yyeta (em. mabnuuy 1.1).

[lna naHHOro TeXHOMNorMyeckoro npovecca 6bino npuMeHeHo creayrulee oGopy,u.oaaHme:

2.

MpeobpasoBaTenb pacxopa Buxpesot OIMUNC-BUXPb 200-80-A--H-®-1.6-250-A-TT;
MpeobpasoBaTens AVP-10 ExH/OA/1060/M20/12V/t4070/C05/0...2,5MMa/42/GSP/TT,
TepmomeTp nnatuHosbl TIT-1-3-120-A4-H-080/8 ¢ nosepkon;
TennosHeprokoHTponnep TOKOH-19-05M;

Bnok nutanna SMNC-BPU3 90-4-24-100-DIN;

YcTtpoincTteo otéopHoe OMUNC-BEKTA 1120-1-16-M20x1,5-Ctanb 20;

3awunTHaga runs3a SMUNC — BEKTA 1300 — 1-120-2,5MIMa — M20x1,5-12H18X10T,;
KnanaHHbIh 6ok SMUC-BEKTA 1100 BKH-1-08;

JononHutensHag KoMnnekrauma yana ydyeta (ecM. maénuuy 1.2):

UameputenbHble ydactkn YN-200-100/80—C1—1,6—OB-Y31 (C KOHNYECKMM NEPEXOaoM);
LWkad Tpy6HbIn 08.08.04.

Kabenb MK3LU 5x0,5 kB.MM, 15 M;

KoHTponnep GPRS/GSM K-105;

Bnok nutanna SMNC-BPU3 90-1-24-100-DIN;

MO «NCKPA».

PacyeTt norpeluHocTen.

MorpewHocTn NnpeobpasoBarenen.

MorpellHOCTL faTymka pacxoda onpegenum no Krnaccy TOMHOCTM No mabnuye 1.5: knacc To4HOCTU — A,
npegen gonyckaeMon OTHOCUTENbHOW NorpeLHocT naMmeperus napa o6(G)=1,0%.

Mpepen ponyckaemon OCHOBHOW NPUBELEHHOW MOrPELLHOCTM [daTynka [aBrieHust onpegensieMm no
maénuue 1.6: yn(P) =£0,5%. [aTtunk gaBneHnst HACTPOEH NO napameTpam Tex. 3adaHus Ha
nogamanasoH pabouyero gaenenust 1,00...1,60 MMa n obecneunBaeT 3agaHHY MNOrPELLHOCTL TOMbKO B
OaHHOM rnoaananasoHe.

Knacc gonycka TepmonpeobpasoBaTens CONnpoTUBNEHU — A, [ONYCK:

Ar(t)= £ (0,15+0,002-[t]), °C,

roe  |t| — s3HayeHue Temnepatypbl UamepsieMoli cpegbl, °C.
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MorpewHoctn TOKOH-19:

e npenen gonyckaeMon OTHOCUTENbHOM NOrpPeLLIHOCTM pacdeTa MaccoBoro pacxoga: g (V) = 0,1%;

e npenen gonyckaeMon OTHOCUTENbHOM NOrPELLHOCTM pacdeTa MaccoBoro pacxoga: g (M)) = 0,1%;

e npegen Jonyckaemonm abcontoTHoM MOrPEeLLIHOCTH npeobpa3oBaHus curHanos c
Tepmonpeobasoatensi: Ag(f)=+0,1°C;

e npefen Jornyckaemou MorpeLHocT npeobpasoBaHns curHana ¢ nsmepuTenbHoro npeobpasoBaTens
pasnenuns ys(P) =£0,1%;

PacueTt norpewHocten (cMm. 1. 1.3.6).
OCHOBHYI0 OTHOCUTENbHYIO NMOrPELLIHOCTL U3MEPUTENBHOMO kaHana obbema napa (6 (V)), onpeaenstoT no
dopmyne (1):

SV) =0 5 2400 2 +6 o), 2+ ¥ 2
roe 6(G)=1,0% npegen gonyckaemow OTHOCUTENbHOWM NOrPELLHOCTM M3MepeHUus rasa (mabnuua 1.5);
O(t) — oTHocuTenbHasi MOrPELUHOCTL M3MEePUTENbHOrO KaHamna TemnepaTtypbl, onpegensieTcs no
topmyne (3);
O(Prony) — OCHOBHasi OTHOCUTENbHAs! NOrPELUHOCTb M3MEPUTENBLHOIO KaHana AaBreHusi, onpenensoT
no cpopmyne (5);
85 (V) =0,1% - npegen gonyckaemMoln OTHOCUTENbHOM NOrpeLLHOCT pacdeTa 06beMHOro pacxoga.
MpoBefeM pacyeT OTHOCUTENBHOWM NOrPELUHOCTM N3MEPUTENBHOMO KaHana TemnepaTypbl, Ans 3TOro:
3. paccuvTtaem npegen gonyckaemon abcontoTHOM NOrpeLlHOCTN No opMyre:
An(t)=  (0,15+0,002-]t]),

cornacHo Tex. 3aaHuio, MakcumarbHasi TemnepaTtypa cpefbl B Tpybonposoge [t|=200°C, Toraa:
An(t)=£(0,15+0,002-200),
An(t)=£0,55°C;

4. onpeaenvm abComnOTHYIO NOrPELUHOCTb N3MEPUTENBHOIO KaHana TemnepaTypbl no dopmyrne (2):

At) = AI‘I(t)Z +AB(t)2 ,

A(t)=,/0,17 +0,55% =~ +0,56°C,
Bblumcngaem no copmyne 3:
o) = |AW/(t+273,15°C)|-100%),

0,56
N =00+273.15)

lMpoBegem pacyeT NOrpeLlHOCTU U3MEPUTENBHOMO KaHana gaeneHus no dopmyne (4):

100%=~0,12%

8F) = T 1P 7P

min

roe va(P) =0,1% npegen [onyckaeMor MOrpeLlHOCTM npeobpasoBaHusi cMrHana ¢ U3MepuTenbHOro
npeobpasoBaTtens AaBreHus;
vn(P) =£0,5%- npegen nonyckaemMon OCHOBHOW NpUBEAEHHOM NOrpPeLLIHOCTM AaTyuka AaBreHmns;
Pmin= 1,00 MMa- HWXHWIA Npenen naMepeHus gaBneHuns;
Pmax = 1,60 MlMa- BepxHui npegen namMepeHns gasneHuns.
MoacTaByM YMCNEHHbIE 3HAYEHUSA N MOMYYUM:

8(P) = % 10,102 +0,5% ~+0,816%.

T.k. TemnepaTtypa okpyxatwen cpegbl oT -50 go +40, OONOMHUTENBHYIO MOrpPELLHOCTb, BbI3BAHHYIO
M3MeHeHneM TemnepaTypbl OKpyxatwuwero sosgyxa ot (23 + 2) °C Ha kaxgble 10 °C, BbluucniseTcs no
cdopmyne:

yr=0,06+0,04 Pgmax /Ps,
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Pemaxx Ps - MakcumanbHbIil BepxHUM npeden MU3MEepeHUuin W BepxXHUA npegen unsMepeHus
COOTBETCTBEHHO ANS AaHHOW Modenu npeobpasosaTens, Ma;
T.K. MakcumarnbHasa pasHuua Mexay HopMarbHOW TemnepaTtypon U okpyxatowen coctaensdet 30°C,

NoACTaBUM YUCIEHHbIE 3HaYEHNS U NOMYYNM:
2,5
yr=3 (0,06+0,04 1—6)=0,368%,

MonHas oTHoCUTENbHasA NorpeLlHOCTb AaTYnKka AaBreHUs COCTaBnsAeT:
(Pronw) = (P)* yr
&(Pron) =0,816+0,167=1,184%.

MNoactaBym 3HayeHus B (1) M paccyntaeMm OCHOBHYIKO OTHOCUTEJIbHYKO MNOrpeHOCTe U3MepUTesibHOro
KaHana napa:

5 (V) =102 + 0122 * 1184 + 040 ~1557%

OnpegenvM norpeLlHoOCTb MaccoBOro pacxoda napa no gopmyne (6):

(M) =\1642 + 010% ~ 156%
|-|O npOBeﬂeHHblM pacquaM BUOUM, YTO ysen o6ecneqMBaeT 33[J.aHHle TOYHOCTb.

Mpumep 3.
Myctb TpebyeTca ydeT KomuyecTBa MOTPEONEHHOM TEMMOBOW  3HEPrMM  MapoBOW  CUCTEMBbI
TennocHabxeHus. Y3na yyeTta formkeH obecneumBaTtb pacyeT Npu creaylowwmx napameTpax:

Pacxog napa, Mt e makc 120;
J == =T 2T (YR Y, I = N 2;
TeMNEPATYPA CPEIABI, *C . ittt et et e +350;
Tpebyemas TOYHOCTb yyeTa NOTPEONEHHOM TEMMOBOM SHEPIMM. ... cuvreeneeneteaeee et aeeneeneneeneneeneens 3,5%;
OnMUCAHNE MECTA YCTAHOBKM. .. .cutteeeeeteiire e e aee e e e e eete e e aenens TEXHONOrM4ecknin Tpybonposos;

MaTEPUAM TPYODBI. ... e et ctanb TexHonornveckas 20 no FOCT 1050-88;
BHYTPEHHUI AUAMETP B MECTE YCTAHOBKU, MM .. ..uiuintuet et e aneeeeeetea et et e e eat et e e e e e et e e e e e eas 100;
OnuHa NPSMOro YHacTKa B MECTE YCTAHOBKU, M. .. .ueuit ettt et et et et et et e et e e e e e e eien e e naaaenenenes 1;
TemnepaTypa OKPYKAKLLEN CPEADI, “C .ovittitiiiii e 0...+20;
TPEOOBAHNS K B3PBIBOBALLIMTE ....eueeeeetenenen et e aen et enenea s e eeee e e ae i aeeaeea et s et s e ea et et e e naaeeneeeaneanenns Exd.

JononHutenbHble TpeboBaHUSA K y3ny:
e HeobxoguMmo npegycMoOTpeTb YCTaAHOBKY BCeW (DyHKUMOHANbHOW annapaTtypbl B MOHTaXHbIR  Lukad
HaCTEHHOro UCMOMHEHNS;
e Onpoc Bbluucnutena 6ypetr npousBoauTbCs pa3 B Mecsd. [lporpammHoe obecneyeHne OOMKHO
OCYLLECTBNSATb TOMbKO COOP 1 BbIBOA AaHHbIX MONb30BaTEN!O.
1. Bbibop obopyaosaHus.

Ana 3agaHHOrO Tex. npouecca HeoGXOAMMO NPUMEHUTb 2X KaHanbHOE WCMOMHEHWe y3na yyeta Ans
obecneyeHnsi U3MepeHnsi BCex NapameTpoB B nogatoLlem u obpaTHom Tpy6onposoaax™.

BasoBag komnnekTaumng yana yyeta (cM. mabnuuyy 1.1) ana nogatoutero Tpybonposoaa.

[na paHHOro TexXHOMorm4yeckoro npouecca 6bino npnMmeHeHo cneaywlilee o6opy,u,OBaHv|e (BCG TUNbI
0aTyMKoOB B3pbiBO3aLLULLEHHOIO MCI'IOJ'IHeHMﬂ)Z

¢ [lpeobGpa3zoBatenb pacxoga suxpesonnt IMUC-BUXPb 200-BH-100-b-I-H-C-2.5-460-A-ITT;

¢ [lpeo6paszoBatens ANP-10Exd H/OA/1060/ HI-07/ M20/12V/t4070/C05/0...2,5MMa/42/K-13/06;

o TepmomeTp nnatmHoBbln TIMT-1-3-100-A4-H-080/8 ¢ noBepkow;

e TennoaHeprokoHTponnep TOKOH-19-06M B komnnekTe ¢ kabenem (agantepom) RS-232-USB u MO
«TENENOPT»;

e brnok nutanna AMUNC-EPN3 90-4-24-100-DIN;

o KM\M gnsa pacxogomepa 3B200.KMY.C;

e 3awwntHaga runs3a SMUC — BEKTA 1300 — 1-80-2,5MIMa — M20x1,5-12H18X10T,;

e KnanaHHbIn 6riok SMNC-BEKTA 1100 BKH-1-08;

e YcTponcTteo oT6opHoe AMUNC-BEKTA 1120-1-16-M20x1,5-Ctanb 20;

e boO6biwka Ans MOHTaxa gatynka Temnepatypbl QMUC-BEKTA 1330-M20x1,5-Ctanb 20.
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JononHutensHag kKomnnekrauma yana ydyeta (ecM. maénuuy 1.2):

Bapbep uckposawmTtsl BAC-A-106-Ex;
Kopobka B3pbiBo3awmieHHass KPB100-d;
MoHTaxHbIn Wwkad RSCEX0432.

Pacyet norpeluHocTen.

MorpellHOCTbL gaTyMKa pacxoda onpeaenvm Mo Krnaccy TOMHOCTM no ma6bnuye 1.5: knacc TouHocTU — b,
npegen gonyckaeMon OTHOCUTENBHOM NOrpelHocTn nameperns &(G)=1,5 %.

Mpeoen [ponyckaeMoOW OCHOBHOW NPUBEOEHHOW MOrpewHocTM onpegensiem no ma6bnuye 1.6:
yn(P) =+0,5%. [atumk paBneHusl HaAcTpoeH MO MnapamMeTpaM TeX. 3adaHus Ha nogamanasoH pabovero
naenenus 1,60...2,50 MIMa n obecne4ymBaeT 3afaHHy0 MNOrPELUHOCTb TOMbKO B AAaHHOM MoaavanasoHe.

Knacc gonycka TepmonpeobpasoBaTensi COnpoTMBIEHUI B nogatowem Tpybonposoge — A, [ONyck:

An(t)= £ (0,15+0,002-[t]), °C,

roe [t] — 3HaueHMe TeMnepaTypbl U3MepsiemMoit cpeasl, °C.

MorpewHoctn TOKOH-19:
e npeden [OnyckaeMOW OTHOCUTENbHOW MOrpeLlHocTM pacyeta obbemHoro (dg(V)) v maccoBoro

(68 (M)) pacxopos: 0,1%;

e npepen Jonyckaemonm abcontoTHoM MOrpEeLLIHOCTH npeobpa3oBaHus curHanos c
Tepmonpeobasoatensi: Ag(f)=10,1°C;

e Npefen AoMnycKaemon MorpeLlHocT Npeobpa3oBaHus curHana ¢ nsmepuTenbHoOro npeobpasoBaTens
nasnenus yg(P) =+0,1%;

enpegen [OOnyckaemMoW OTHOCWUTENbHOM MOrPEeLHOCTM pacdeTa TEMMOBOW 3HEprum  cpepdbl:
08(Q)=%0,15%.

OCHOBHYI0 OTHOCUTEMBHYK MOrPELLHOCTb M3MEPUTENBHOIO kaHana obbeMHoro pacxoga napa (4 (V)),
onpegenstoT no opmyne (1):

§(Qud) =6 § 2 +0) 2 +6 p), 204 ¥ 2

roe 6(G)=1,5%- npenen gonyckaeMon OTHOCUTENbHOM NOrpeLLlHOCTN n3MepeHns 06 beMHOro pacxoga
(ma6nuuya 1.5);
O(t) — oTHOCUTENbHAs NOrpeLLHOCTb U3MEPUTENLHOIO KaHarna pa3HoCTU TeMnepaTyphbl, onpeaensieTcs
no cpopmyne (3);
O(Prony) — OCHOBHasi OTHOCUTENbHAsi NOrPELUHOCTb M3MEPUTENBLHOIO KaHana AaBrieHusi, onpeaensoT
no cpopmyne (5);
85 (V) = 0,1% - npegen gonyckaemMon OTHOCUTENBbHOWM MOrPELLHOCTM pacveTa 0O0bEMHOro pacxoga
(n.1.3.5).

MpoBenem pacyeT OTHOCUTENBHOW NOrPELLHOCTU M3MEPUTENBHOIO KaHana TemnepaTypbl, 415 3TOro:
1. paccuutaem npegen gonyckaemon abcontoTHOM NOrPeLlHOCTM Mo hopMyrne:
An(t)= £ (0,15+0,002-|t|),
COormnacHo Tex. 3afaHuio, MakcumanbHasi TemnepaTypa cpefbl B Tpyb6onposoae |t|=350°C, Toraa:
Ap(t)=%(0,15+0,002-350),
Ap(t)=10,85°C;

2. onpegenum abcomtoTHYO NOTPELLHOCTL U3MEPUTESNIbHOTO KaHana TemnepaTypbl no gopmyre (3):

8(t) = |A®/((t+273,15°C)|-100%),

0,85

ot) m 100%=0,14%
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3. MNpoBenem pacyeT NOrpeLLHOCTU U3MEPUTENBHOIo KaHana gaeneHus no dopmyne (4):

8F) = T (P 7 (P

min

roe va(P) =+0,1%- npegen Aonyckaemol MorpeLHocT npeobpa3oBaHUs curHana ¢ M3aMepuTenbHOro
npeobpasoBaTtens AaBreHus;
vn(P) =£0,5%- npegen nonyckaemMon OCHOBHOW NPpUBEAEHHOM NOrpPeLLIHOCTM AaTyuka AaBreHmns;
Pmin= 1,00 MMa- HWXHWIA Npenen nsMepeHus gaBneHuns;
Pmax = 1,60 MlMa- BepxHWii npegen naMmepeHns gasneHuns.
MoacTaByM YMCNEHHbIE 3HAYEHUSA N MOMYYUM:

5P) = %- 0,10> +0,5% ~+0,316%.

B

4. MopcTtaBuM nonyyeHHble 3HavyeHus B (1) u paccuMTaeM 06 beMHbBIN pacxoa:
5(V) =\1,5 +0,14> +0,816* +0,1* ~1,71%

5. [Mo chopmyne 6, onpegenum NorpeLLHoCcTb M3MepeHns Macchl napa:
5 (M) = \[5(V)? +55(M)?

rae S (V) —oTHocuTernbHasi NOrpeLLlHOCTb y3ra ydeTa npy uaMmepeHnm ob6beMHoro pacxoaa, %;
s (M) — npegen gonyckaemon OTHOCUTENBbHON NOrpeLUHOCTM KOHTpOMNepa npu pacyeTe maccol, %

sM) = ,/(1,71)% +(0,1)* =1,72.

6. Bbluucnum OTHOCUTENIbHYIO NOrpeLllHOCTb U3BMEePUTESIbHOIO KaHarna Tennosown QHEeprmun:
HQnc) =,[(1.72)* +(0.15)> =173,

CnepoBaTtensHo, y3en y4eTa OTHOCUTCA K KinacCy TOYHOCTU 2,5.
Pe3yanaTb|, npmeegeHHble B pacyeTax, 6y,D,yT COXpPaHATb CBOU 3HA4YeHUA Npu ycnoBuu:

1) TemnepaTtypa oOKpyXxawlwen cpeabl coctaensetr (23x2)°C, B MpPOTUBHOM  Cnydvae,
OOMONHUTENbHAast MOrpeLHoCcTL npeobpasoBaTens AaBneHus, Bbi3BaHHash M3MEHEHMEM TeMmnepaTypbl
OKpY>KaloLLero Bosgyxa OoT HopManbHoOW Ao nmobor TeMnepaTypbl B Npegenax paboynx Temnepartyp Ha

o P
kaxable 10 °C nameHeHus TemnepaTypbl, He NpeBblaeT cnegyowmnx 3HadeHun: 0,06+0,04 %, roe
B

Pg max» Pg — MakCManbHbIA BEPXHUIN Npeaen U3MepeHni u BepxHui npeaern n3mMepeHnus CooTBETCTBEHHO
(cm. P3O Ha ANP-10);

2) npegensl gonyckaeMon oTHocuTensHon norpewwHocTn TOKOH-19 npu namepeHun BpeMeHwu,
apupmMeTmyecknx OEenNCTBUN Had napameTpamy U Apyrve MnorpelHocTn KOHTpornepa npuvsBedeHbl B
P3O «TOKOH-19».
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Jluct perncrTpaumm nsmeHeHUm
Ne | [fara ABTOp CopaepxaHue MpuunHa
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