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BBEAEHUE

Hacrosmee pykoBOACTBO 1O OJKCIUTyaTallud M MAcloOpT  SIBJIAIOTCS  JIOKYMEHTOM,
yIOCTOBEPSIONIMM OCHOBHBIE MTApaMETPhl U TEXHUYECKHE XapaKTEPUCTHKU N3MEPUTEIISE BIAKHOCTH
razoB UBI'-1 /X-C (ucmomuenus UBI-1 /1-C-2A, UBI'-1 /1-C-4P-2A, UBT-1 /2-C-4P-2A).

Hacrosiimee pykoOBOACTBO MO OSKCIUTyaTallUd M TAacloOpT TO3BOJIIIOT O3HAKOMHTHCS C
YCTPOHMCTBOM M IPUHIMIIOM paboThl u3Meputens BiaxHoctd razoB MBI-1 /X-C (ucmonHeHwus
NBI-1 /1-C-2A, UBI-1 /1-C-4P-2A, UBI-1 /[2-C-4P-2A) W ycCTaHaBIMBAIOT IpaBWa €ro
AKCIUTyaTaluy, COOTI0CHNE KOTOPhIX 00ECIeUrBaeT MOAJIepKaHue ero B MOCTOSHHON TOTOBHOCTH
K pabore.

[Ipubop BeIyckaercs cormacHo TY 4215-002-70203816-2017, umeer CBUACTEIBCTBO 00
yrBepkaeHun THma cpeactB usMepennin RU.C.32.001.A Ne 69186/1 u 3aperucTpupoBaH B
I'ocynapctBeHHOM peectpe cpenactB uamepenuit moa Ne 70176-18.

B KOHCTpYyKIHMIO, BHEUIHMWA BHJ, 3JCKTPUYECKHE CXEMbl H IPOrpaMMHOE oOecreyeHune
prudopa MOTyT OBITh BHECEHBI U3MEHEHMSI, HE YXY/IIAIOIINE €0 METPOJIOTHUYECKUE U TEXHUYECKUE
XapaKTePUCTHKH, O€3 MPEIBAPUTEIBHOTO YBEIOMIICHHS.

[IpaBa Ha TOMOJIOTHUIO BCEX MEYATHBIX IJIAT, CXEMHBIE PELIECHUs, IPOrPaMMHOE 0OecrieueHue
U KOHCTPYKTHBHOE€ HCHOJHEHHE npuHajuiexkaT usroropurento — AO “OKCUC”. KonupoBanue u
HCIOJIb30BaHUE — TOJIBKO C pa3pelIeHUus U3TOTOBUTEIS.

B ciydae mepemaun mpubopa Ha Ipyroe NpennpusThe WU B IPYroe MojapasieieHue s
SKCIUTyaTalliy WM PEMOHTA, HACTOAIIEe PYKOBOACTBO IO JKCIUTyaTalldd M MACHOPT MOJJIeKaT
nepeaaye BMECTE ¢ IpuOopoMm.

KOHCTpYKTHMBHBIE HUCHOTHEHUS U COOTBETCTBYIOIIME OOO3HAYEHHUS H3MEPUTEIbHBIX
npeobpaszoareneit UTIBT-08, Bxonsmmx B coctaB npuOOpa, MPUBEACHBI B TAOIHIIE HUXKE.

HUIIBT-08-AT-IIC-P:
P — tum pe3s6s (M18x1, M20x1,5, M22x1,5, 5/8 UNF, 3/4 UNF, 1/2 G);
JAI' — naBieHue aHaIU3UpPyeMoro rasa (BosmMoxHsle ucnonnenus 1, /12, 13)

I1C — Hanmume moiorpeBa ceHcopa BIaKHOCTH;
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1 Ha3nayenue u3geaus

11 Wsmepurens Bnaxuaoctu razoB MBI-1 /X-C-YP-ZA (manee npuOop) npeaHa3sHA4YCH s
HENPEPHIBHOTO (KPYTIOCYTOYHOI0) U3MEPEHUS, PErYIMPOBAHUS U PErHCTPAIK BIAXKHOCTH
HEearpecCUBHBIX Ta30B.

1.2  TIlpubop MOXKET NPUMEHATHCA B PA3IUYHBIX OTPACISIX HPOMBIIUICHHOCTH, MEAMIIMHE,
HHEPTeTUKE M HAYYHBIX UCCIICTOBAHMSIX.

2 TexHnueckue XAPAKTECPUCTUKH U3ACJTUA U YCJTOBUA IKCILTIyaTalluu

2.1  TexHuuYeckue XapakTEPUCTHUKHU MPUOOpa MpuBEAEHBI B Tabnuue 2.1.

Tabauya 2.1 TexHuUeCKNE XapaKTEPUCTUKH

HanmeHoBaHue napaMeTpa, eIMHULbI H3MEPEHHS 3HaveHune
Jlnanason u3MepeHuii To4ku pocel, °C ot MuHyc 80 10 0
[Ipemensl abCOMIOTHON NOTPENIHOCTH U3MEPEHUIA TOYKU Pockl, *C +2,0
JIMCKpETHOCTD 1oKa3auuid, "C 0,1

Enununiel MNpCACTAaBJICHHA BJIIAXKHOCTH

°C 1o T.p., % OTH.
BIAXKH., PPM, Mr/M>

Temneparypa aHanusupyemoro rasa, °C

oT MuHyc 20 10 MI0C

40
JlaBieHue aHaIM3MpyeMOro rasa, He Oosnee, klla:
ucnonuenue /1 2533
ucnojHenue J[2 16212
ucrnonHenue /13 40530
PexomeHryemMblii pacxo aHAIM3UPYEMOTO Ta3a, JI/9 ot 20 1o 60
HanpspbkeHue nuTaHus (220+ 10%) B, (50+1)
I'n
ITorpebnsiemass mnpubOpoM MOIIHOCTh, BT, He Gosee 15
KonngecTBo Touek aBTOMaTHYECKON CTATUCTHKH 30000
JlnuHa kaGess A NOAKIIIOYEHHS H3MEPUTENBHOr0 Mpeodpa3zoBartess
K U3MEpHUTEIBHOMY OJIOKY, M, He Ooee 1000
WuTepdeiic cBs3M ¢ KOMIBIOTEPOM RS-232, RS-485, USB
Jlymua muann cBsi3u RS-232, M, He Oosee 15
Jlymua muann cBsizu RS-485, M, He Oosee 1000
Jlnunaa nmuanm csizu USB, M, He Ooee 3
KommMmyTannonHasi ciocoOHOCTH pelie 7A TIpu HanpsKEHUU
220B 50I'n

ToOKOBBIN BBIXOT:
Jlmana3oH U3MEHEHHS BBIXOJHOTO TOKa, MA

4...20;0...5;0..20

JIuCKpeTHOCTh M3MEHEHHS BBIXOHOTO TOKA, MKA 19.5:4.9;: 195
MaxkcruMaabHOE CONPOTUBIIEHUE HArpy3ku, OM 300; 1000; 300
Macca u3mepurenpHOro 0J0ka, Kr, He 6oee 1,0
['aGapuTHBlE  pa3Mepbl  H3MEPUTEIBHOTO  OJOKa € y4eTOM

IIPUCOETMHEHHBIX pa3beMOB, MM, He OoJiee 178x180x75
Macca u3MepuTeNnsHOro mpeodpa3oBarels BIaKHOCTH, KT, HE Oosee 0,4
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["aGaputHbie pa3Mepbl U3MEPUTENBHBIX MTPeoOpa3oBaTeieil BIaXKHOCTH,

MM

40x200

Macca npeo6pa3oBarens AaBlieHus, KT, He Oosee

0,4

["aGaputHble pa3zMepsl Ipeodpa3oBarTeneil JaBiIeHHs, MM

NI1a-02 &32x130 (M20x1.5)

UI1JI-02-M8 &96x140(M8x1)

UIia-02 -M1e6 D77x140(M16x1,5)
CpenHuii CpoK CITyKOBblI, JIET, HE MEHEe 5

2.2

VYcnoBus SKCIUTyaTaluy MPUBEACHBI B Ta0HIE 2.2.

Tabauya 2.2 Y cnoBus SKCILTyaTalliH

HaumeHnoBaHue napamerpa, eIMHUIbI U3MeEpeHus

3HaueHue

Pabouue ycnoBust 610ka usmepeHus
- Temmeparypa Bo3ayxa, °C

- OTHOCHUTEJILHAS BIIAXKHOCTD, %
(6e3 KOHICH AU BJIATH)

- atmocepHoe naBieHue, klla

ot munyc 40 mo mutoc 50
ot 10 mo 95

ot 84 mo 106

PabGouue ycioBus H3MEPUTEIBHOTO IPpeoOdpa3oBaTeis
- TemIiepaTypa Bosayxa, °C

- OTHOCHUTENbHAS BIAKHOCTb, %o

(6e3 KoHeHC AU BIIATH)

- arMoc(epHoe naienue, klla

ot munyc 20 o miroc 40
or 10 no 95

ot 84 no 106

1
PaGoune ycloBrs peobpa3oBaTels AaBIeHHs

- Temmeparypa Bo3zayxa, °C

- OTHOCHUTENIbHAS BIIAXKHOCTE, %0
(6e3 KOHJEHCAIMK BIIATH)

- armoc(epHoe naBienue, klla

OT 1UIroC 5 110 1wiroc 50
ot 10 1o 95

ot 84 mo 106

PabGouue ycloBUs COSAMHUTEIbHBIX Kabenei
- TemIepaTypa Bosayxa, °C

- OTHOCHUTENBbHAS BIAYKHOCTH, %o

(6e3 KOHIEHCAIIMY BJIATH)

- arMoc(epHoe naBienue, klla

ot munyc 40 no turoc 60
ot 10 1o 95

ot 84 no 106

MIPUMEYAHMUSI: " - moxer 6bITh H3MEHEHO 110 3aKasy.

ConepkaHne MEXaHWYECKHX U arpecCUBHBIX MPUMECEH B OKpPY)KaIoLIeH M KOHTPOJIUpPYEeMOi
cpene (xjopa, cepbl, aMmmHuaka, Gpocdopa, MbIIIBIKA, CYPbMBI M UX COCTUHEHHI ), OTPaBIISIOIINX
3JIEMEHTHI JaTYMKa, HE JI0JDKHO MpeBbIIaTh caHuTapHble HopMmbl cornacHo I'OCT 12.1.005-88 u

yposas [TJIK.
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3 YeTpoiicTBO M NpUHUIMI Pad0OTHI

3.1  ¥YcrpoiicTBo npudopa
[Ipubop cocTouT U3 OyOKa U3MEPEHUS U MU3MEPHUTEIHLHOrO Mpeodpa3oBaTensi BIKHOCTH,
COCTMHAEMOTO ¢ OJIOKOM H3MEpPEHHS YIJIMHHUTEIbHBIM Kabenem qiuHou 10 1000 mMeTpos.
[To 3aka3y nmpubOpP MOXKET KOMIUIEKTOBATHCS AATYUKOM JABIICHUS, TAKXKE COCIUHSIEMOTO C
OJIOKOM H3MEpEHHUs YIJIUHUTEIbHBIM KabemeM nmauHOM 10 100 MeTpoB; cucTeMamu
IpOOONOATOTOBKH Ira30B.

3.2  BbJaok u3mepenust

3.2.1 KoHcTpykuus 0Ji0ka
bnok u3MepeHus M3roTaBIMBacTCs B IIACTMACCOBOM KOPITYCE B HACTOJIBHOM BapuaHTe. Ha
JIMIICBOI MaHenu OJIoKa PacIiOJIOKEHBI AJIEMEHTHI YIpaBiICHUs W MHIUKauu. Ha 3amneit
NaHEIM PACIOJIATalOTCS Pa3beMbl Ul TOAKIIOYEHHS MpeoOpa3oBarelicii BIAKHOCTH H
JIABJICHUS, Pa3beMbl BBIXOJIOB YETBIPEX pejie, pa3beMbl JABYX TOKOBBIX BBIXOJOB, Pa3bEMBI
untepdeiicoB RS-232, RS-485, USB, nepxatenb mperoxXpaHuTels.

3.2.2 Jluuesas nmaHejb

Buenauit Buj IMi1eBOM MaHeny mMpuBeaeH Ha pucyHke 3.1.
2. 3.
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Pucynox 3.1 Bua nuneBoii nanenu npubopa:
WBI-1/1-C-2A, UBT-1 /1-C-4P-2A, UBI'-1 /2-C-4P-2A (cBepXy BHU3).

1 Kuomnka "Certp"
2 Wupukarop “Kanan” 8 Kromka
3 MHWuauxarop “Temmnepatypa” b
4 HWunukatop “BiaaskHocTh” 9 Knomxa
5 [I'pynna ceronnonoB “EAuHUIBI BAAKHOCTH”
10 I'pynma cBetoauo10B “Beixoabr”
6 Kromka A 11 I'pynmna ceeroanonoB “Kanajbl ynpaBiaeHus”
v 12 Ungukarop “Ilapamerp”
7 KHormka A4

Kuonka “Cerb” CIyXUT Ul BKIIOYEHUS/BBIKIIOUEHHUs TMpubopa U AN OTOOpa)KeHUs
BKJIFOYEHHOTO COCTOSIHUSI PpUO0pa.

WNupukarop “Kanan” B paboueM pexume CIyXHUT JUIsl OTOOpaKeHUs! 3HAUEHUS TEKYIEro KaHaja
U3MEepeHusl.

Wnpukarop “Temmeparypa” B paboueM pexXHME CIYKUT [ OTOOpaKeHHs 3HAYCHHH
TEMIIEPATypHI.

WNunukatop “BaaxkHocTs” B paboyeM pekuMe CIYKUT JJIs OTOOpakKeHUsl 3HaYSHHUH BIaXKHOCTH B
Pa3IMYHbIX €AUMHUIIAX.

Ceeroanos! “EAMHMIBI BJAKHOCTH” CITyXaT JIJIs MHAUKAINMK €IMHUL, B KOTOPBIX OTOOpakaercs
BIaXHOCTE: "C 10 TOYKE POCHI, Mr/M°, % OTHOCHTEIBHO BIGKHOCTH, OGBEMHEIC PPM.

Knonku (“YBeuuenne”) u (“YmenblueHue”) ciayxar JJis MepeMeIleHHs 0 MEHIO U

Juis  BeIOOpa omIMil paboThl mTpuOopa; H3MEHEHHs IUPPOBOTO 3HAYEHHUS KaKOro-Iudo
napameTpa MpHu ero yCTaHOBKE; JJISi PyYHOI'O BKJIFOUESHHS/BBIKIIOUEHUS BBIXOIHBIX YCTPOUCTB;
JUIs BBIOOpa KaHasla yIpaBIeHHUs.

I[HH KHOIIOK u B HpH6ope nNpeaAyCMOTpPCH PCKUM aBTOIIOBTOpA, IMpPU KOTOPOM

OJTHOKpAaTHOE Ha)kKaTue U OTIyCKaHHE KHOIMKH MPUBOJAUT K U3MEHEHUIO Ha | eTMHUIly MJIaJIIIero
paspsaa. B To ke Bpems mnmuTenbHOE (30ech u Oanee «OnumenbHoe» o3nauaem He Mmenee 2
CeKyHO) Ha)kaTue OJHOW M3 KHOIOK IPUBEJET K YCKOPEHHOMY N3MEHEHHUIO YUCIIA.
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Knormka [Beisop| ciry>KUT AJ1 BBIOOpa oniuii paboThl npubopa; A 3alMCU U3MEHEHHBIX 3HAUCHU;
N—

AJIg BXOo4a B PCIKUM HaCTpOﬁKH BBIXOJHBIX KaHAJIOB
pton g

Kuorka [S559P| cityskKuT IS IUKINYECKOTO U3MEHEHHS €IMHUIL OTOOPAKEHHS BJIAKHOCTH, IIPH STOM

Al

L
TEeKyIlasi eIUHUIA IMOJICBEYMBACTCSI COOTBETCTBYIOIIUM CBETOJIMOAOM W3 Tpymibl "ExuHUIbI

BJIAKHOCTH'"; Ui BXOJIa/BBIXOAAa B/M3 PEKUM HACTPOMKK TpuUOOpa; IS OTKaza OT 3aluCH
M3MEHEHHBIX 3HAYCHUI.

Ceeroaunonsl “BbIXoabl” Ciy’KaT A1 OTOOpa)KeHHsI TEKYIIErO0 COCTOSIHUS BBIXOAHBIX peJe -
3aMKHYTO/Pa30MKHYTO.

Ceeroguonsl “KaHajbl ynpaBjieHHs” ciayXaT JUlsl MHAMKAIMM TEKYIIEro KaHajla YIpaBJICHUS,
COCTOSIHHE KOTOPOTO OTOOpakaeTcs Ha nHaukatope “Ilapamerp”.

Nunukatop “IlapamMerp” CIy)XUT JIJIsi OTOOpaKEHUs pekuMa pabOThl KaHAlIa yIpaBIICHUs, HOMED
KOTOpPOT0 MHJIULUPYIOT cBeTon0/1bl “‘KaHnaJbl ynpaBiaeHus’.

3.2.3 3aausasa maHejab
BHeninuii Bu 3aHel aHEIH MPUBEICH HAa pUCYHKE 3.2.

1 2 8

\ \ \

MNMPEOE
B

PA3OBATEJb NMPEORPA3OBATE/b 05A
HHOCTH AABNEHUA

~220B,50Ty

RS - 232 | usB |Rs-485| | 1 ESEESEEE S
AlelLl | r 2 [ | P | e | TOR | TR
O\'.’.’.'.’/O |Cl| e o 0 e olle o||o oo of|le oo o
L — !
il = 7 i < S 7 i i \
/ / / ,
3 4 5 9 6
Pucynox 3.2 3anssist manens npudopa
1 Pazbem “IIpeoOpa3oBaTesib BJAKHOCTH” 5 Pazwem “RS-485”
2 Paszvem “IIpeoGpa3oBaTesib AaBJeHUs” 6 ToKOBBIE BBIXOJIBI
3 Pazpem “RS-232” 7 CeteBoii HYP
4 Pazpem “USB” 8 CereBoii mpeJOXPAHUTEITH

9 Beixomel pene (TOABKO s
ucnosnennsi UBI'-1 /1-C-4P-2A)
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: = = ;
/ / // / /
2’ 3 4 8’ 5
Pucynox 3.3 3agusist nanenb npudopos UBI'-1 /1-C, UBI'-1 /2-C.

1 Pa3znem “IIpeoOpa3oBaTennb” 5 TokoBbIE BBIXOIBI
2 Pazpem “ RS-232” 6 CerteBoil mHYyp
3 Pazwem “ USB ” 7 CeTeBoil mpeI0XpaHUTEIb
4 Pazpem “ RS-485 8 Brixompl perne

Paspembl 1m03.1 ciyxar s MOAKIIOYCHUS HM3MEPHUTEIbHBIX IMpeoOpazoBaTeici
BJIQJKHOCTH M M3MEPHUTEIBHBIX TIpeoOpa3zoBaTeliei naBieHus K nmpuoopy. CBsi3p mpudopa ¢
npeoOpaszoBarensiMi  ocyiiecTBisiercss no wuHtepdeiicy RS-485. I[lokoneBka pasbema

IpHBE/IcHA Ha pUCYHKE 3.3.
2 1

4 3

Pucynox 3.4 PazbeM MOAKITIOUCHUS TTPEOOpa3oBaTee
— CHTHAI nmuHun RS- WJIA TOKOBBIM BXOI

1 “A” RS-485

2 — curnain “B” guann RS-485 winy TOKOBBINA BXOL

3 — o0t mpoBOA

4 — nutanue +12B

Pazpem “RS-232” npexnazHadeH s MOAKIIOYSHHS Tpubopa mo uHtepdeiicy RS-232
K KOMIIBIOTEPY WJIM HHOMY KOHTpouiepy. L{okoneBka pazbema nmpuBe/ieHa Ha pucyHke 3.4.

Pucynok 3.5 PazpeMm noaximroueHus mpudopa K KoMnbioTepy mo RS-232
2 — currant RD muann RS-232
3 — cur"an TD nunauu RS-232
5 — o6mmii (3emst) RS-232
1,4,6,7, 8,9 — He uCONb3yOTCA
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Pazsem “USB” mpennasznaven st mofxiroueHust mpubopa no uarepdericy USB k
KOMITBIOTEPY MJI HHOMY KOHTpoJutepy. LlokoneBka pa3bpema mpuBeeHa Ha pucyHke 3.5.

Pucynok 3.6 Pazpem USB (posetka «By)
1 — nuranue (+5B)
2 — muaus D-
3 — nunus D+
4 — oOmuii (3emis)

Pazbem “RS-485” mpepanasHaveH Ui MOJAKIIIOUEHUS MPUOOpa B ceTh 10 MHTEepdeiicy
RS-485. [{okoneBka pazpeMa MpuBeeHa Ha pUCYHKE 3.0.

RS - 485
AlB|L
1 2 3

Pucynox 3.7 Bua pazpema RS-485
1 — curman A muann RS-485
2 — curnain B auanun RS-485
3 — o6mmii (3emist) RS-485

[ToakmrouaTe Harpy3Ky Ha BBIXOAHBIE PA3bEMBI PEJIE CIEAYET, PYKOBOJICTBYSACH CXEMOM:

NPUBEJCHHOM Ha pucyHke 3.7.
Rl I _l_C
>
A Ej \ - K Harpyake

perne 1 »

e o
L

Pucynok 3.8 IlonkmodeHne Harpy3Ky K BBIXOTY YIIPaBICHUS

[{oxoseBka pa3beMa TOKOBOTO BBIXOJa MPUBEIEHA HA pUCYHKE 3.8

1o

® @
A

1 2
Pucynox 3.9 PazbeM TOKOBOT0 BBIXO7a
1 — TOKOBBIH CHUTHAI
2 — oOmuii (3emis)
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3.2.4 IlpuHuun padoTsl
3.2.4.1 CTpyKTypHas cxema
Ha pucynke 3.9 mpencraBiieHa CTpYKTypHas cxema pabotsl mpudopa MBI-1 /1(2)-C-YP-

ZA.
i mBr-1 YnpaeneHue i
) > MCMOMHUTENBHLIMM
i YCTPONCTBAMU
MpeoGpasosatenu 1. Pene / Tok
P P 2. Pene / Tok B
O6pabotka . : HELH1e
1) G umpostin ¥ BblYVCNEHHE Orofipaxenite MavepesHbix . : HCTIOTHITETEHLIE
MHTED(EHCOM BXOOHBIX | W BLIYHCIEHHEIX AaHHbIX 15. Pene / Tok yoTpoucrea
(RS-485) AaHHbIX 16. Pene / Tok [~
2) C aHanoroebim
(YHMCDMLMPOBEHHBIM) | | i
UHTEPDEHCOoM H ;
] P CeAsb € i UsB
i erucTpauus BAI3b i
AAHHBIX KOMISHOTEPOM 5 RS-232
E : RS-485

. -

ucynox 3.10 CtpykrypHas cxema paboTsI iprbdopa

3.2.4.2 UumKanus u3MepeHuni

W3mMepuTenbHblid OJOK CUMTHIBACT WH(GOPMAIMIO W3 HM3MEPHUTEIBHOTO IMpeodpa3zoBaTels
BII&XKHOCTH — TEMIIEPATypy M BIIAKHOCTh aHAIU3UPYEMOH Cpelsl - U MHAWIHUPYET UX Ha
MH/IMKAaTOpaxX JHIEBOH maHenu. CBs3b ¢ U3MEPUTENHLHBIM MPeoOpa3oBaTesieM BIIAKHOCTH
Bezercs no uudposomy untepdeiicy RS-485 na ckopoctu 9600 6ut/c. MHTepBan omnpoca
npeoOpa3oBareisl COCTABJISIET OKOJO OJHOM CEKyHIbl. B 3aBHCHMOCTH OT BBIOpaHHBIX
€/IMHUL] MHJUKAIUK BJIaXKHOCTH OCYIIECTBIISIET IIepecueT U3 OCHOBHBIX €IMHUIl U3MEPEHUs -
°C 110 TOuKe pockl — B TpeOyembie. [Ipr 3TOM MepecyeT MOXKET OCYINECTBIATHCS ¢ YUETOM
JaBJIeHUs] aHanu3upyemoil cpeabl. [Ipu mocraBke mpubopa B KOMILIEKTE € JaTYUKOM
NaBIIEHUS, TpPHUOOpP KOHQUTYpUPYEeTCS HW3TOTOBHTENEM HAa W3MEPEHHE JaBJICHUS
aHaATM3UPYyeMOll cpesbl I ydeTa B IepecdeTe eMHUIl BIAKHOCTH. B mpoTHUBHOM cityudae
MOJIb30BATENh MOXKET BBOJIUTH JIaBJICHHWE AaHATU3UPYEMOl Cpeibl BpPYYHYIO B
COOTBETCTBYIOLIMX MEHIO HACTPOMUKH mpubopa.

3.2.4.3 Perucrpanus usMmepeHuii
[lpy HEOOXOAWMOCTH WCIIONB30BaTh B MNpHOOpe (GYHKIUIO pETHUCTpAaTopa CIEAYyeT
npuoOpeTaTh ero B KOMIIEKTE C IPOrpaMMHBIM OOecriedeHrneM Ui KoMiibiotepa. JlaHHble,
MOJyYeHHBIE OT W3MEPUTEIBHOTO Mpeo0pa3oBaTeNsi BIAKHOCTH, 3allMCBIBAIOTCS B
HHEPrOHE3aBUCUMYI0 MaMATh OJIOKa ¢ OmpejaeieHHBIM mnepuoaoM. Hacrtpoiika nepuona,
CUUTBIBAHUEC MW TMPOCMOTP MAAaHHBIX OCYIOCCTBIISACTCA C IMOMOLIBIO ITPOrpaMMHOIO
o0ecrieyeHusl.

3.2.4.4 Unrepdeiichl CBA3M
C nomorsio U poBbIX HHTEPPEICOB U3 MprOOpa MOTYT OBITH CUUTAHBI TEKYIIHE 3HAUCHUS
U3MEPEHUs] BIAKHOCTU U TEMIepaTypbl, HAKOIUJICHHbIE JaHHbIE W3MEPEHUN, M3MEHEHbI
HacTpOUWKH mpubopa. M3mepuTenpHbI GJI0K MOKET paboTaTh C KOMIBIOTEPOM HIIM WHBIMU
KOHTpOJUIepaMu 1o TpeM 1udpoBbIM uHTEepdeiicam: RS-232, RS-485, USB. Jlonmyckaercs
MOAKIIOYEHNEe W padbora 6i0ka mo BceM mHTEpdeiicam omHoBpeMeHHO. CKOpOCTh 0OMEeHa
no unrepdericam RS-232 u RS-485 nactpauBaercs nonb3oBareneM B npeaenax ot 1200 go
115200 ©out/c. USB wuntepdeiic nommepxkuBaer cranmapt 2.0, ckopocTh oOMeHa I0
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cranpapry Full-Speed. Tlpu pabore ¢ xommbrorepom mpubop ompexaensiercs kak HID-
YCTPOMCTBO U ¢ omepanroHHbiME cuctemamu Windows XP u Windows Vista ue tpebyer
YCTaHOBKH JIOMIOJTHUTEIBHBIX IPAiBEPOB.

3.2.4.5 PaGoTa BBIXOJHBIX YCTPOICTB
W3mepuTenbHblil 070K B Ka4eCTBE BHIXOJHBIX YCTPOUCTB MOXKET UCIIOJIb30BaTh YETHIPE pelie
U JIBa TOKOBBIX BBIXOJIa. TOKOBBIC BBIXOJIBI MOTYT OBITh HACTPOECHBI IMOJIH30BATEIEM IS
paboThl B cTaHmapTHIX nuarna3onax: 0...5 MA, 0...20 MA, 4...20 MA. PaboTa BBIXOJIHBIX
YCTPOMCTB OMpeneNsieTcss HaCcTpOWKaMM KaHaJoB ympaBieHus. Kaxkmoe BBIXOJHOE
YCTPOMCTBO pesie WM TOKOBBIM BBIXOJ] KECTKO CBSI3aHO C KAHAJIOM YIPaBIIEHUS — BBIXOIHOE
YCTPOMCTBO 1 yrpaBisieTcsl KaHaJIOM yNpaBICHUs 1; BBIXOAHOE YCTPOMICTBO 2 yIpaBisieTCst
KaHaJoM ympasiieHus 2 u T.4. [Ipu 3ToM kaHan ympaBlieHHUsT MOXET ObITh HAaCTPOCH Ha
COOBITHS ¥ I3MEPSIEMBIN TTapaMeTp JI000ro KaHana u3mepenus. Kananel ynpasienus ¢ 1 1o
4 — 3aBsi3aHBI HA pele, KaHalbl 5 U 6 — Ha TOKOBBIE BBIXOABL. PaboTa kaHaja yrpaBieHUS
MOKET OBITh HACTpPOCHA OJIHUM W3 CIEAYIOMUX CIIOCOOOB: GbIKIIOUEHO, JIOSUHECKULL
CUCHAU3AMOP, CMAOUIUZAYUS C 2UCTNEPE3UCOM (MOAbKO 05 pene), cmabunuzayus no TIH]]
3AKOHY, JUHEUHbIN BbIX00 (MOAbKO Ol MOKOBbIX 6bix0008). llpu BBIOOpE TOTUKH
cmabunuzayus ¢ eucmepesucom (moavko O0as pene), cmaobunuzayusi no IIHJ]] 3axony,
npuOOp MOKET CTAOMIM3UPOBATH 3aJaHHBINA MapamMeTp Mo (HUKCHPOBAHHOMY 3HAYCHUIO,
aub0 MO 3HAYEHUIO, MEHSIOIIEMYCS BO BpEeMEHHU Mo mporpamme (mojapoOHee cm. 6.3.3.3,
6.3.3.4).
Jozuueckuu cucnanuzamop
B pexume pabOThI IOTHYECKOTO CUTHAIM3aTOpa KaHal YIPABJICHUS BKJIFOYACT/BBIKITIOYACT
BBIXOJIHOE YCTPOMCTBO MO ONpeAeNEHHBIM COOBITUSIM B KaHaNIaX yIPaBJICHHUs, JAJI1 TOKOBOTO
BBIXO/la O3HAYaeT MHHHMYM W MaKCUMyM TOKa COOTBETCTBEHHO. COOBITHS B KaHajIaX
yIpaBIeHUS MOTYT OBITh CIEAYIOIIHNE: HAPYUIEHUE HUNCHE20 NOpo2d, HAPYUEHUEe 8EPXHE2O
nopoea. Bce paspeméHHble I CHTHAJIM3aTopa COOBITHS TIO0 BCEM KaHajgaM H3MEpeHUs
JIOTUYECKH CKJIAJBIBAIOTCS U 00PA3yIOT IOTUYECKYIO (DYHKITHIO TPUBEICHHYIO HIDKE!

f = HIlle® Punl+ BI1le Penl + HI12 e Pun2 + BI12 ® Pen?2

rae:
HII1LHII2,BIII,BII2 — coObITUSI HapylIeHUs HIWKHUX H BEPXHUX TIOPOTOB B
COOTBETCTBYIOILMX  KaHalmax  u3MepeHus; Punl,Pun2,Penl,Peén2 —  pa3penicHue

UCTIOJIB30BaHUS COOBITHI HAPYIICHUSI COOTBETCTBYIOINX TOPOTOB.
[Tpumepsl cOOBITHI HapylleHHs] BEPXHUX M HWKHHX IOPOTOB M HCHOJb30BAHUS O3THX
COOBITHH [T CUTHAIM3ALMY TTPUBeIeHb! Ha pucyHkax 3.10, 3.11.
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Wamepsaemsiin Hamepaemsii

napamerp napameTp

YcTaHORNEHHOE 3HAYEHME

BepXHero nopora
YcraHosneHHoe 3HauyeHue

/ HWXHero nopora

A

>

: Bpems Bpems
|
I
| CocTtoanue CocToaHue
1 HMCNONHWUTENBHOIMD WCNONHWUTEeNbLHOMo
1 2 ycTponcTBa . YyCTpoicTBa
! 7 /
BKN. | BKN. / / BKN. /
/ /
BbIKN. /  BbIKN. BLIKM. BLIKM.
Bpewmn Bpemn

Pucynok 3.11 CoOwrtusi: Hapymenust HII (cneBa), napymenue BII (cipaBa)

Hamepremsuii
napamerp

BEpPXHUIA
nopor

HHURHWIA
nopor

>

1 I
o
o
T T
1 [ Bpemn
[
¥ : ! CocTonnue
| : MCNONHNTENLHOTO
| ) 3 /7? yCTROWCTBa
gkn! ! Bkn. 7/
/
/
/
BhIKI.
BLIKN Bpewmst

Pucynok 3.12 ®ynkius suna f = HIT+BIT

Cmabunuzayusn c zucmepezucom

Crabuiuzanusi U3MepsSeMOoro rnapamerpa ¢ TUCTEPE3UCOM MPUMEHSETCS B Clydasx, KOrjaa He
TpeOyeTcs BBICOKAsi TOUHOCTh CTa0MIM3UPYEMOTo MapameTpa, JIM00 Korja 0ObEeKT, mapaMeTp
KOTOpPOTO CTabUIM3UpyeTcsl (Hampumep, TemrepaTrypa), UMeeT maioe Bpemsi uHepuuu. [Ipu
BBIOOpPEe THIAa pa0OTHl KaHAJa yNpaBICHUS — CTAOWIW3alUs C THUCTEPE3UCOM, KaHATy
yIpaBleHUs] Ha3HayaeTcs KaHal u3MepeHus (r00oi), mapamMeTp KOTOporo Oyner
ctabunm3upoBarbess. Kaxkaplii  KaHam  yIOpaBICHHS HWMEET TPOrpaMMy  H3MEHEHHS
CTaOWUIM3UPYEeMOro TMmapaMeTpa BO BPEMEHH, [0 JTOH MporpaMMe CTaOUIU3UPYEMBIi
mapaMmeTp JIMHEHHO W3MEHSEeTCS 110 TO4YkaM TmporpaMmbl. [Ipumep paboTel KaHaa
yIpaBIeHHS HACTPOSHHOTO Ha CTAOMIIM3AIIMIO C THCTEPE3UCOM MPUBEACH Ha pucyHke 3.12.
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Uamepsembiii

napamerp
Crabunuaupyemsin "
napamerp BepXHuKn
/ nopor
i ERei el S Sty A i )
Vi =
! /'(\ 3
T - T %
I ] s
T B AT S R e PR A G e e =
| | HUXHUA
! ! ! nopor
1 1 1
T T T rd
1 I 1 BpeMﬂ
1 I 1
1 1 [
1 1 1 CoctosiHue
1 1 1 , UCMOSNHUTENLHOrO
: : |~} yctpoiicTea
1 1 L/
BKN. Bkn.  /
/
bIK.
BbIKSI. BpeMﬂ’

Pucynok 3.13 Crabunuzanus ¢ TUCTEPE3UCOM

Cmaobunuzayusn no ITH/] 3axony

Crabunusanus usmepsiemoro napamerpa no 1M/l 3akony npumensiercs B ciiyyasix, Korjaa He
MOAXOIUT CcTa0MiIM3alus ¢ rucrepe3nucom. PerynupoBka ypOBHS MOIIHOCTH I€peaaBacMoi
OOBEKTY pEryjlupoBaHUs JUIsl peleiiHbIX BBIXOJOB OCYIIECTBIISIETCS METOAOM ILIMPOTHO-
uMmnyascHo mMonyisuuu (HIMM). Ilpu nactpoiike, nepuon HIMM cnenyer BbIOMpaTh He
MEHee 4YeM Ha /iBa IOpsAJKa MEHbLIE IIOCTOSIHHONH BpeMEHM OOBeKTa M0 MapaMmerpy
perynupoBanus. s TOKOBBIX BBIXOJIOB MUHHEMYM M MaKCUMYM MOIIHOCTH COOTBETCTBYET
MUHUMYMY M MaKCUMyMy TOKa COOTBETCTBEHHO. YPOBEHb MOIIHOCTH, I€peJaBacMblii
O00BEKTY peryaupoBaHus, OMNpeAenseTcs TpeMs BBOIUMBIMU Kodpdunmuentamu [TU]]-
perymsitopa Kp,Tn,Td . OcHoBHast Gpopmyiia pacueTa MprBeaACHa HIKE:

U) = &,(e(t)+1/ T, [ edt + T, i—j)
a

[Ipu BBIOOpe THUMa padoTHl KaHana ymnpaBieHus — ctadbunuzauus no [IMN]] 3akony, kaHamy
yIpaBJIeHUs] Ha3HA4yaeTcs KaHal u3MepeHus (Jro0oif), mapaMeTp KOToporo Oyzaer
ctabunm3upoBarbesa. Kaxaplii KaHan yopaBieHUS HMEET MporpamMMmy CTaOMIM3UPYEMOTro
napameTpa, 1o 3Toil mporpaMme CTaOWIN3UPYEMBbIH apaMeTp MOXKET JTUHEHHO U3MEHSThCA
BO BpemeHH. [Ipumep paboThl KaHaja yrpaBieHUs HACTPOCHHOTO Ha ctabunuzanuto no [TN]]
3aKOHY HarpeBaeMoro oObeKTa MpuBeieH Ha pucyHke 3.13.
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fapamerp W3mepsiembin
Crabunuzvpyemblii napameTp
napamer o
pameTp - _
= =
o2 W < s
L L A = —
: ! Bpems

MOLHOCThL |
nepegaBaeMasn

HarpeBarTenio

| Bpemn
Pucynox 3.14 Crabunmmsanus o [1THU]] 3akony

Jluneiinwtii 661x00

JIuHeNHBI BBIXOJ HCHOJIB3YeTCs, KOrJa HEOO0XOAWMO MOJYYUTh BBIXOJHOM TOKOBBIN
CUTHAJI MPSAMO MPONOPLHUOHAIBHBIA  U3MEPSEMBbIM  3HAYEHHUSIM  BJIAXKHOCTU WM
temneparypsbl. [losib30BaTennb MOKET HACTPOUTH JIMHEHHBIM BBIXOA HAa TPU CTaHAAPTHBIX
muamazona: 0...20 MA, 4...20 MA, 0...5 MA. CoOTBEeTCTBUS MAaKCUMyMa W MHHHMYyMa
MEXIy TOKOM M HU3MEpSEMBIX BEIMYMH TaKKe IMPOrpaMMHpYIOTCs Iosb3oBateneM. Ha
pucyHke 3.14 mpuBeneH npuMmep HacTpoWku Ha juanazoH 4...20 MA Ha napamerp
BI@KHOCTH ¢ Tpanuiamu -80...0 °C mo Touke pochl.

NameprembIn

napameTp
(MukpoBnaxHocTk, C.Tp.'C)
M |
0 4 20

-80

-80...0 °C mo Touke pocs!

dopmynel  pacdyera BbIXOAHOTO Toka | B MA Juis 3agaHHOrO0 MHHHMaIbHOrO Pmin,
3aIaHHOTO MakcMMaiabHOro Pmax wu Ttekymiero P 3HaueHUs H3MEpSEMOro mapaMmerpa
MIPUBEACHBI HUXKE:

__(P-P mln)- *16+4 , s BeIxogHOTO ToKa 4...20 MA,
(P max— P min)

= (P-P mm)_ * 20 , JUIA BEIXOIHOTO TOKa 0...20 MA,
(P max— P min)
(P —Pmin)

= - , U1t BeIXomHoro Toka 0...5 MA.
(P max— P min)
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3.3

33.1

3.3.2

HN3mepuTebHBINA Ipeodpa3oBaTesib BJAKHOCTH
Koncrpykuus

N3mepuTenbHblil mpeoOpa3oBaTesb BhITYCKAETCS B WIMHIPUUECKOM METAJUIMYECKOM
KopITlyce, B KOTOPOM HaXOAWTCs nevatHas miata. [lpeoOpasoBaTens BKIIOUAET B ceds
LITYLEP C 3aLlIUTHBIM KOJIIAYKOM, B KOTOPOM PacIoaratoTcsi YyBCTBUTEIbHBIE 3JIEMEHTHI
Brnaxuoct u temneparypsl. BHUMAHMUME! 3anpemaercs cHuMaTh 3alMTHBIN
KOJINAY0K, 3TO NpUBeJeT K norepe rapantuu! Bueninuii Bua npeodpaszoBares puBeeH
Ha pucyHke 3.18

Lr
F.:

I |
\

'U
(LT
|

Pucynok 3.18 Buemnuii Bug usmepurenabHoro rnpeodpaszosarens MIIBT-08

*Tum pe3nobl «P» Mmoxer 0b1Th: M18x1, M20x1,5, M22x1,5, 5/8-18 UNF, 3/4-16 UNF, 1/2
G B 3aBHCHMOCTH OT HCIIOJTHEHHUS.

** BuemHuit Bu ¥ rabapuTHbIE pa3Mepbl TPAHCTIOPTUPOBOYHOTO OCYLIUTENSI MOTYT OBITh
M3MEHEHbI

IIpunuun padorsl

B kauecTBe 4yBCTBUTEIHHOI'O 3JEMEHTa BJIAXXHOCTU B MpeoOpa3oBaTesie HCHOIb3YETCs
€MKOCTHOMI CEHCOp COPOLIMOHHOIO TUIIAa HA OCHOBE MOPUCTHIX OKCHUJIHBIX IUNIEHOK, UMEIOIINX
HaHOPAa3MEPHYIO CTPYKTYpy mnop. s u3mMepeHus TeMreparypsl, KoTopasi He0OXOauMa Iyt
o0OecrieueHnsT BBICOKOW TOYHOCTH M3MEPEHHMH BIAXXHOCTH U €€ IepecueTa B pa3jiMuHbIe
€IMHUIIBI, TPUMEHSETCS IUIATUHOBBIM TepMopesuctop. Ilutanume mnpeobpazoBares
OCYILIECTBIISETCS OT U3MEPUTENBHOr0 On0Ka. CBS3b ¢ U3MEPUTEIBHBIM OJIOKOM BENIETCS IO
muppoBomy untepdeiicy RS-485 wma ckopoctm 9600 Out/c. HurtepBanm ompoca
npeoOpaszoBaresi COCTaBISIET OKOJIO OJJHOW CEeKYH/IbI.

Bpewmst ycTaHOBIIEHHS TMOKa3aHUIl NpH HM3MEPEHUHM TOYKH POCHI ra3a B 3HAYUTEIHHOMN
CTEMEeHM 3aBUCUT OT pacxoJa AaHaJU3UPYyeMOro Ta3a, a TaKkKe OT KOHCTPYKTHUBHBIX
0CcOOEHHOCTEH Ta30BbIX MarucTpaieil (yCTpoicTB), B KOTOPBIX MPOU3BOIATCS U3MEPEHUS.
Kak mpaBuiio, Bpemsi YCTaHOBJICHHUSI TOKa3aHWW MPH YMEHBIICHUH BIOKHOCTH M TIpU e
YBEJIMYEHUN 3HAYUTEIBHO OTIMYaioTcs (B Tabmuue 3.1 mpuBeneHbl NPUOIM3UTEIbHBIE
JaHHbIE JJI1 U3MEPEHHUI NMPU YMEHBIIEHUH BIAXXHOCTH aHAJIU3MpyeMoro rasa). B ciydae
YBEJIMYEHUS YPOBHS BIAKHOCTH, BpeMsl YCTAaHOBJICHUS MMOKa3aHUM, Kak mpasuiio, B 5-10 pa3
MEHBIIIC TPUBEACHHBIX B TA0JIMIIe 3HAYCHHM, CM. pUCYHOK 3.19.

B wucnonnenusix (-IIC) wusmeputenbHble MpeoOpa3oBaTeNd OCHAILAIOTCS IOJOTPEBOM
ceHcopa BiaxHocTU. [loorpeB npenoxpansier YyBCTBUTEIbHBIA JIEMEHT OT KOHJEHCAIUU
BJard M OCYIIAIOIIMX KOMIIOHEHTOB (HAampuMmep, STHJICHTIHUKOIS, KOTOPbI HCHOIB3YeTCs
JUTSL OCYIITKY TIPUPOTHOTO Ta3a).
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BnaxHocTb, ‘C T.p.

A

-40 . e

-70

-60 . 0. O R SRR

-80 e I\ . . : >
AN : < g Bpemsi, MUH
5 30 50 ’
Pucynok 3.16 Bpems ycTaHOBIICHHS ITOKa3aHHUI IPU U3MEPEHUH TOYKU POCHI ra3a
Tabnuma 3.1
Tunmunoe Bpems Tgp U3MEPEHUST TOYKU POCHI, MUH
(ITpu 3amanHOM cpemHeM pacxoje ~0.5 1/MuH.)
-20°C 5-15
-40 °C 10-20
-60 °C 15-25
-80 °C 60-120
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3.4
34.1

HN3mepuTebHBINA Ipeodpa3oBaTeb 1aBJIeHUS

Koncrpykuus

W3meputenbHblii  MpeoOpa3oBareib BBITYCKAeTCS B IHJIMHIPUYECKOM METAIIMYECKOM
KOpIyce, B KOTOPOM HAaXOAMTCS IledaTHas Iulara. B 3aBUCUMOCTM OT HCIIOJIHEHUS
npeoOpazoBareilb MOKET BKJIOYATh B ceOs MPOTOYHYIO M3MEPUTENBHYIO KaMepy C ABYMs
mryrepaMd 100 OAMHOYHBIA mTylep. VcmomHeHus mpeoOpaszoBaTenell MPUBEACHB HA
pucysnke 3.20.

] | = | H—H

o= | = [ []

Pucynox 3.17 N3meputensubie npeodpazosarenu nainenus WUI1J(-02, UTT1/1-02-M8, UIT1/1-02-M 16

3.4.2

(Mo mopsAKY ceBa HAMPaBo)

IIpuHnun padorsl

[IpeoOpa3zoBareny AaBieHHUS HUMEIOT MEMOpPAaHHBI H3MEpPUTENbHBIN Mpeodpa3oBareib,
npeoOpa3yrolmMii  mepenaj — JaBIE€HUS  KOHTPOJIUPYEMOM  cpeabl  OTHOCHTEIBHO
atMOochepHOro JaBJ€HUS. OJIEKTPOHHBIM MOAYJdh Ha T[E€YaTHOM IiaTe mpeoldpasyeT
U30BITOYHOE JaBlieHHME B YHU(UIIMPOBAHHBIM TOKOBBIM curHan — 4...20 MA, KOTOpBIH
nepenaércs u3MepurenbHoMy Osoky. Ilutanume mnpeoOpas3oBarenst OCYILIECTBISETCS OT
u3MepuTeNnbHOro Onoka HampsbkeHueM 12 B mocrostHHoro Toka. MHTepBan ompoca
npeoOpa3oBatrensi COCTABIAET OKOJO OJHOM cekyHAbl. IlocTosiHHAas BpeMEeHH H3MepeHus
JTaBJIEHUs He OoJiee MTH CEeKYH.
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4
4.1
4.2

4.3

4.4

4.5

5.2

5.3

5.4
5.5

5.6

5.7
5.8

5.9

5.10

5.11

MEPBI BE3OITACHOCTH

[Tpubop otHOCHUTCA K Kiaccy 3amuTsl 0 o 'OCT 12.2.007.0 -75.
[Tpu sKkcruTyaTaiuy ¥ TEXHUYECKOM OOCITYKMBAaHUM HEOOXOIMMO COOIIONaTh TpeOOBaHUS

I'OCT 12.3.019-80, '"IIpaBuna TEXHUYECKOM OKCILUIyaTallid  3JIEKTPOYCTAHOBOK
notpedureneit”, "[IpaBuna TeXHUKH OE30MACHOCTH MPH SKCIUTyaTaIlly AJIEKTPOYCTAHOBOK
norpebuTenei".

Ha OTKpBITBIX KOHTaKTax KJIEMM HIpHOOpa MpH DKCILIyaTallu MOXET MPUCYTCTBOBATH
Hanpsbkenue 220 B, 50 I'u, onacHoe /17151 4eJI0BEUECKON AKUZHH.

JIroOble mMOAKIIOUEHUS K TpUOOpPYy M paboThl MO €ro TEXHUYECKOMY OOCTY>KUBAHHUIO
MPOU3BOJUTh TOJBKO TMPU OTKIOUYEHHOM MUTAaHUM MpUOOpa ©  OTKIFOYCHHBIMU
HCTIOTHUTEIPHBIMHA YCTPOWCTBAMH.

K pabote ¢ mpubopom IOMyCKArOTCS A, 03HAKOMUBIIHECS C HACTOSIIIUM PYKOBOJCTBOM
T10 DKCILTyaTalluH U IMacTIOPTOM.

HOATOTOBKA ITPUBOPA K UCITOJIB3OBAHHIO

W3Bneus npubop u3 ynakoBouyHOW Tapbl. Ecimu mpubop BHeECEeH B TEIUIOe MOMELICHUE M3
XOJIOAHOTO, HEOOXOAUMO JaTh MPUOOPY MPOTPETHCS 10 KOMHATHOM TeMIIepaTyphbl B TEUCHUE
2-X 4acoB.

CHATB C W3MEpPUTENBHOrO Mpeodpa3oBaTeNs BIAKHOCTU 3arIyIIKy H/HIUA OCYIIUTENb,
MOJKIIIOUUTH K Ta30BOM MarucTpaiu oAHUM U3 crnoco0oB ykazaHHbsix B [IPUJIOKEHUN
B. B caydae eciu aHaim3upyeMas cpelia MpearoaaracT CoAepKaHue MEXaHUYECKOM MbLIH,
[IapOB Macja MPUHATH MEPBI [0 YCTPAHEHUIO UX B U3MEPUTEIILHOM TpaKTe MpeodpazoBaTess
(ucronb3oBaTh COOTBETCTBYIOLME (UILTPbI). COEOIUHUTH W3MEPHUTENbHBIM OJOK U
M3MEpUTENbHBIN TpeoOpa3oBaTellb COCAMHUTENbHBIM Kabenem

[Tpn xommuiekranuu npubopa npeodpa3oBaTeaeM AaBJICHUS, MOAKIIOUNTh U3MEPUTENbHBIN
npeoOpa3oBaresb JaBleHUs K Tra3oBoil Maructpain. CoeAMHUTh U3MEpPUTENbHBINH OJOK U
npeoOpa3oBareinb COEAMHUTEIbHBIM KaOesieM.

[Tpu kommuiekTanuu npudopa cUCTEMON MPOOOMOATOTOBKU I'a30B, MOJAKIIOUUTH CUCTEMY K
ra3oBOUM MarucTpaii.

ITpu HE0OXOAMMOCTH, MOJKIIOUYNUTH UCTIOTHUTENIbHBIE MEXaHU3Mbl MJIM MHOE 000pYI0BaHUE
K KJIEMMaM Pa3bEMOB BBIXO/IHBIX YCTPOWCTB B COOTBETCTBHH C 11.3.2.3.

[Tpu xommekTanuy Npudopa AUCKOM € MPOTPAMMHBIM OOECTIE€UeHUEM, YCTAHOBUTD €ro Ha
koMmnbtotep. [lonkmountes mnpubop k cBobonHomy COM-nopty wuin USB-niopty
KOMIIbIOTEpPA COOTBETCTBYIOIIUMH COEAMHUTENBbHBIMU Kabemsimu. [Ipm HeoOXxommmocTu
pabotel mpubopa 1mo RS-485 wHTEpdelicy moaBecTH JUHHUIO CBSI3U K KJIEMMaM pazbéMa
“RS-485 1 coefUHUTEL B COOTBETCTBUH C 11.3.2.3.

Bxurounts pubop B ceth 220 B 50 't u Haxath kKHONKY «CeTb».

IIpn BkIIOYeHHMH mNpHOOpa OCYIIECTBISIETCS CaMOTeCTUpOBaHHE NpuUOOpa B TEUeHHE S5
CeKyHJI M OTOOpa)kaeTcsi BepcHs 3alIUTOro MporpaMMHoro obecrneuyeHus. llpu Hanmmuuu
BHYTPEHHUX HEUCIpaBHOCTeH mpuOopa HAa UHAUKATOpE OTOOpakaeTcs HOMeEp
HEUCIPAaBHOCTU M pasjiaeTcss 3ByKoBoHM curHai. [locie ycmemHoro TecTHpOBaHUS U
3aBepIIEHHs 3arpy3Kd Ha MHIUKATOpe OTOOpa)xaroTcs TEKYIIHMe 3HAuYeHHs BIAXKHOCTH M
TeMmeparypsl. PacimndpoBka HencrpaBHOCTEH TECTHPOBAHUS U APYTUX OMHOOK B padbore
npubopa npuBeieHa B paszzene 7.

[Tocne ucnonp3oBanus MPUOOPa BBHIKIIOUUTH €0 KHOMKOU «CeTh» U OTCOSIUHUTDH CETEBOU
kabenp ot cetn 220 B 50 I', ycraHOBUTH Ha M3MEPUTENBHBINA TPpeoOpa3oBaTelb BIaKHOCTH
3araymiKy W/HWiId OCYITUTENb.

JUis TOATBEPKICHHUST TEXHUYECKHX XapaKTePUCTUK W3JENUs HEOOXOTUMO €KErogaHo
IIPOU3BOIUTH NMOBEPKY MPUOODPA.

PexomeHayeTcst  €XKErogHo TNPOBOJWTH CEpBUCHOE  OOCTy)XHBaHuMe mpubopa Ha
3aBOJIE-U3TOTOBUTEIIE.
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6
6.1

6.2
6.2.1

PEJKUMBI PABOTHI 1 HACTPOUKHU ITPUEOPA

OO0mme cBegeHUs

[TIpu skcmmyaranuu npubopa ero (GyHKIMOHUPOBAHHE OCYLIECTBISETCS B OJHOM U3
pexumos: PABOTA nm HACTPOWMKA. Tlocre BKIIFOUEHHS M CAaMOJMATHOCTHKH IPHOOP
nepexoauT B pexxuM PABOTA. HezaBucumo ot pexuma paboThl mprOOP BBIMOIHSAET OIIPOC
U3MEPUTENIBHOTO TpeoOpa3oBaTenisi BIAXHOCTH M IpeoOpa3oBarens MAaBICHHS, BEIET
PETUCTpallMI0  WU3MEpPEHUl, OCYIIeCTBIseT OOMEH JaHHBIMH 1O JioOoMmMy U3
MOJIJICPIKUBAEMBIX ITU(POBBIX HHTEP(PEICOB, YIIPABISLET BBIXOIHBIMH YCTPOMUCTBAMH: PElIe U
TOKOBBIMU BBIXOJaMHU. Eciu mociie camMOJuarHOCTHKU WU B Ipoliecce paboTel mpudop
UHIUIUpPYET coolmieHue “Crit err” — nmanpHeimas pabora ¢ mpuOOPOM HEBO3MOXKHA, U
npubop moanekut pemMoHTy. Ecnu B mponecce paboThl MpUOOp MHIUIMPYET COOOIIEHUE
“no conf” — ciaenyer BepHyTh NPHOOP K 3aBOJICKUM HACTpOiKaM, B cOOTBeTCTBHU € 6.3.2.8.

Pesxxum PABOTA

Pexum “PABOTA” sBnsieTcss OCHOBHBIM OJKCIUIyaTalMOHHBIM pPEXUMOM. B ngaHHOM
pexume Ha wuHauKarope “Kanan” oroOpaxkaercs Tekymui KaHan wu3MmepeHus. Ha
unaukatope “Temmeparypa” oToOpaikaeTcss TeKyIllee 3HaUYE€HHE TeMIIepaTypbl
ananmusupyemoii cpensl B °C. Ha unmukatope “BiiaskHOCTB” 0TOOpaXkaeTcs TEKyIEe
3HaYEHHE BJAKHOCTU aHAJIHU3UPYEMOM CPEIbl B OJHOM U3 BO3MOKHBIX eaunuil: *C 110 TOUKe
pocel, Y0 OTHOCHTEIBHOM BIXHOCTH, PPM, mr/m°. Ceromosl “EaMHUIbBI BIAKHOCTH”
WHIUIHUPYIOT TEKyIIHe EAMHUIBI OTOOpakeHus BiaxHocTdu. CBeroauoanl “Beixoabl”
O0TOOpaKAIOT TEKYIee COCTOSIHUS BBIXOIHBIX pPeie - 3aMKHYTO/pa3oMKHYTO. CBETOIMOIBI
“Kanajbl ynpabijieHUs1” OTOOpa)kaloT BBIOPAHHBIA KaHAl yIPaBJICHHS, COCTOSHUE
KoToporo oroOpaxaercss Ha wunaukarope “Tlapamerp”. Wuaukarop “Ilapamerp”
0TOOpaxkaeT peskuM padOThl KaHaa yIpaBICHUS.

Bosmoxnbie BapuanTsl nHaukanuu B pexxumMe PABOTA nipusenens! B Tabnuiie 6.1.

Tabnuya 6.1 Nnpukanus B pexxume PABOTA

Ha3zpanue Jomycrumbie KommenTapuu
napaMerpa 3HAYEHHS
-120 ... 50 Braxxuocts °C 1o T.p.
0...999 M/
0.1...99.9 OtHoCUTENbHAS BIAXKHOCTh, %0
, LN ] ’
N 0...9999 ppm
OmubKa CBSI3U ¢
BJIAJKHOCTH E-01,E-40 npeobpaszoBarenem
BraxxnocTs HIKE
E-02 -130°C 110 T.p.
BrnaxxaocTth BEIIIIE
E-03 +60°C 110 T.p.
55 ...150 Temmneparypa, °C
OmnOKa CBS3U ¢
TEMIISIAI%EQ"J[IYPI)I E-01,E-40 npeobpaszoBarenem
E_02 Temneparypa Hike -60 °C
E - 03 Temmeparypa Bbimre +160 °C
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[Iponomkenue mabauys 6.1

Ha3zBanue Jonmycrumelie KommenTapuu
napaMerpa 3HAYeHHUs
3HaveHue napaMmerpa
eryJIMpOBAHMS KaHaja B
-999...9999 ;)C)Ki]/IMepperJII/IpOBaHI/IH c
rucrepesucom unu [TA]J]
KAHAJT oFF VYpaBieHue BbIKIOUYEHO
VIIPABJIEHUS Lo9c Jloruueckoe ympasiicHHE
(pene) Paus [Iporpamma ynpasienus
IIPUOCTAHOBJICHA
[Iporpamma aBJICHUS
StOP ’ IZ)CTaHO}];I;IIIZ?Ha
hANd Pyunoe BkitoueHue
3HaveHue napamerpa
-999...9999 peryJMpoBaHus KaHaja B
pexume perynuposanus ¢ [IN]]
oFF VYnpaBieHue BbIKIOUYEHO
KAHAJI Lo9c Jlornueckoe ynpasieHue
YIIPABJIEHUA Paus IIporpamma ynpasieHus
(TOKOBBIH BBIXON) IIPMOCTAHOBJICHA
[Iporpamma aBJICHUS
StOP ’ IZ)CTaHO}];I;III:E)?Ha
Li nE JIMHEWHBIN BBIXOT
hANnd Pyunoe BkiItOUEHUE

6.2.2 IlepexiiloueHune eTUHHUI] BJIAKHOCTH U BXOJ B PeKUM HACTPOMKA

v

Bbibop

CAVHUL,
HepeKHIOquHG MCXKAY CAUHHUIAMU U3MCPCHUSA BJIAKHOCTHU HNPOU3BOIHUTCA KHOIIKOU .
HpI/I 3TOM BLI6paHHa$I CANHNIA U3MECPCHUS BJIIA)KHOCTHU MOACBCUUBACTCA COOTBETCTBYIOIIIUM

Bbibop

CANHNL
cBeroauonoM. JlMTenpHOE HakaThe KHOIKH [IEPEBOJUT MPUOOP B PEXUM
HACTPOUKA - noapexuM HacTpoilku oOmux mnapamerpoB npubopa. JlnurensHoe

BuiGop o

HaXaTHE KHOIIKU nepeBoauT npubop B pexum HACTPOUKA - noxpexum
HACTPOWKHM TEKYILEro KaHana yrnpasienus. Cxema pabotsl npudopa B pexume “PABOTA”
npuBeeHa Ha pucyHke 6.1.
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Pucynox 6.1 Pexxum PABOTA
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6.2.3

6.2.4

Bbi0op kaHaJa ynpaBieHus, py4Hoe yIpaBjieHUe BIXOAHbBIMHU YCTPOHCTBAMM

Knonkoi V MIPOU3BOIUTCS BBIOOP TEKYIIEro KaHajla yIpaBleHus, IPH 3TOM MHAUKATOP

“ITapameTp” oToOpakaeT peKUM pPaOOTHl TEKYLIEro KaHajia ynpaBieHUs. JIUTenbHbIM

HaXXaTu€mM KHOIIKHU \\; OCYHICCTBIACTCA MPHUHYIAUTCIBHOC BKJIIOUCHHE/BBIKIIIOUCHHE

BBIXOJIHBIX yCTpOCTB. [IpuHyIMTEIbHOE BKIIIOYEHUE/BBIKIIIOUYEHUE BO3ZMOYKHO, €CIIH KaHall
yIpaBJieHUs BBIKIIOYEH U Ha uHAuKarope “Ilapamerp” cooTBETCTBYOIIASI MHAMKALMS, CM.
pUCYHOK 6.2.

napamemp
orr
sexopbi—O—-0O-0O-0O O-—.-— -0O-0-0
1 203 4 1 2 3 4 5 6
’ 1“ napamemp

HAAd

ebixons—Q =@~ -0 O—Z.'F‘O—O—O—O
4 1 2 3

1 2 3 4 5 6

Pucynox 6.2 Pyynoe BkIIt0U€HHE UCTIOJIHUTEIBHOTO YCTPOKUCTBA
BTOPOI'0 KaHaja yIpaBJeHus
J1 kaHaNoOB pese BKIOYEHHE 03HA4aeT COCTOSHUE «3aMKHYTO», JUISl TOKOBBIX KaHAJIOB —
MaKCHMaJbHBIN TOK: B 3aBUCUMOCTH OT HACTPOMKHU KaHaia 5 MA unu 20 MA.
Jl1 KaHaNOB pejie BBIKJIIFOUEHNE 03HAYAET COCTOSIHUE «PA30MKHYTO», JJI1 TOKOBBIX KaHAJIOB
— MUHUMAaJIbHBIM TOK: B 3aBUCUMOCTH OT HacTpouku kaHaya 0 MA mwin 4 MA.

Bblﬁop KaHa/la MHAUKAIIUU U3MEPEHUS.

BH60p KaHaJIa UHAUKAOUHU U3MEPCHUA OCYHICCTBIIACTCA KHOMKOM Q KaK IIOKa3aHO Ha

pucyHke 6.3.
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Pucynox 6.3 Beibop xaHana HHIUKAIAN U3MEPCHHSI

6.2.5 VYnpapieHue padoToii MporpaMmMbl peryJupoBaHusi
Ecnu xanan ynpaBieHUs: HACTPOEH HA CIMAOUIU3AYUIo ¢ 2UCMeEpPe3sUcom WA Cmaounu3ayuio
no IIHJ]] 3axkony W pa3pemieHO HCIOJIb30BaHME IMPOTPAMMBbI, TO YIpaBiieHHe padboToM

BuiGop
MMporpaMMsbI: OCTaHOBKA, 3aITyCK, IMay3a — OCYHICCTBIISACTCA KHOIIKOM . HepBBIfI 3aIlyCK
nporpamMmbl B TCKYIICM BLI6paHHOM KaHaJIC YIIPABJIICHUA OCYHICCTBIISACTCA OAWHOYHBIM

BuiGop

Ha)XaTUEM KHOIIKH . [Tpu sTom manukatop “Ilapamerp” MeHseT nHAMKanuioo StOP Ha
StAr u yepe3 2 cekyHIbl OCYLIECTBISETCS 3alyCK IporpaMMel ¢ e€ mepBoro mara. [lpu
HeoOXxoauMocTH OcTaHoBUTH (StOP), mepesamyctuth (StAr), moctaButh Ha nay3y (PAUS)

BuiGop

BBITOJIHEHHE MPOrpaMMbl MOJIb30BaTENb KHOIMKOM BbIOMpaeT Tpebyemoe AelCTBHE.
PexxuM nayza He BBIKIIIOYACT pETYJUPOBAaHHWE, HO OCTAHABIMBAECT CYET BPEMEHH B
nporpamMe. [l CHATHS ¢ peXuMa May3bl MOJIb30BATENb KHOMKON BBIOMPAET PEKUM
npoomkeHus (Cont).

24



Axyuoneproe Obwecmso
«Okonocuueckue Cencopul u Cucmemoiy

6.3
6.3.1

6.3.2
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Pucynok 6.4 YupapneHue nporpaMMoi peryaTupoBaHHs

BbiGop

Jlna 3amycka mporpamMmbl BeIOpaTh «3amycK MPOrpaMMbl» KHOIIKOM , nocie 2 cek
3a/ICpKKH, Pa3facTcsi 3BYKOBOM CHUTHAN, M 3allyCK INPOTrpaMMBbl ocyluectsisercs. Jlus
OCTAaHOBKH, IICPE3aIlyCKa, IMPOHOJIZKCHHUA IMPOTrpaMMBbI BBI6p8.TB COOTBCTCTBYIOIIYIO OIILIUIO

BbiGop
KHOIIKO# . BLI6paHHaH onnusA akKTUBUPYCTCA aHAJIOTUYIHO <(3aHy0Ky IIporpamMmani».

Pexnm HACTPOMKA

Pexxum HACTPOWMKA npennasHaueH i 3aJaHMs M 3alUCH B DHEPTOHE3ABUCHMYIO
naMsTh pubopa TpeOyembIX MPHU IKCIUTyaTallMd MapaMeTpOB M3MEPEHUsS U YIPaBJICHUSI.
3aaHHbIe 3HAUEHUsS MApaMeTPOB COXPAHSIOTCS B MaMATH Npubopa MOcie OTKIIOYCHHS
nutanus. Pexumv HACTPOUMKA nenurtcs Ha jBa MOAPEKMMA: HACTPOMKa OOIUX
napaMeTpoB NMpUOOpa U HACTPOIKa KaHATIOB PETYJINPOBAHHUS.

Hacrpoiika 001mux napamMeTpoB

6.3.2.1 Bxoa B HacTpoiiKy oOMIMX MapamMeTpoB MprUOOpa OCYIIECTBISIETCS JITUTEIFHBIM HaKaTHEM

BbiGop
KHOTIKH . Hacrpoiika o6mux mapameTrpoB mprOOpa BKIIOYAET: HACTPOHUKY CETEBOTO
ajzipeca, HacTpoWKy ckopocTd oOmeHa mo uHTepdeiicam RS-232 m RS-485, nactpoiiky
3BYKOBOM CHTHallM3alliM, HACTPOHKY IOPOTOB, HACTPONKY KOHCTAHT (JaBICHWM st
nepecueTa BIAKHOCTH), BO3BpaT K 3aBOJCKHUM HacTpoiikam. Cxema HaCTpOMKH 0OIIMX
napamMeTpoB mpuOopa TMpUBEACHA Ha pucyHKe 6.5. 3amnch W3MEHEHHBIX 3HAYEHUU

BbiGop
IMPOU3BOJUTCA HAXATHUEM KHOIIKU . OTKa3 OT BHeceHHsS H3MEHEHUM U BO3BpaT Ha

Bbibop
o |cavnnn
BCPXHCC MCHIO — KHOIIKOU .
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Pucynok 6.5 Pexxum HacTpoiku 0OLIMX MapamMeTpoB npubopa

6.3.2.2 CerteBoii aapec

CerteBoil aapec HeEOOXOauM It PabOTHI
M3MEPUTENbHOIN CceTH, cocToslel u3 nByX uinu Oonee mpubopoB. Hactpoiika cereBoro

npubopa € KOMIBIOTEPOM B COCTaBE

A

X/

azapeca Mponu3BOAUTCA C MOMOIIBIO KHOIIOK

BbiGop
3anuchr KHONKOMH 0TKa3 OT U3MEHEHUM

u

B COOTBETCTBHH C PUCYHKOM 6.6

BbiGop
%

. CeTeBoll agpec MOXKET MPUHUMAThH
3HadeHus oT 1 1o 9999 B 3aBHCHMOCTH OT KOJIMYECTBA MPUOOPOB B CETH.

v

v < B
Fdr o

anpec npwbopa

Ceteroi

1...9999

Pucynox 6.6 Hactpoiika cereBoro aapeca nmpudopa
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6.3.2.3

6.3.2.4

CxopocTb 00MeHa
CkopocTh oOMeHa mpubopa ¢ KommbeioTepoM 1o uHtepdeiicam RS-232 u RS-485 moxer

ObITH BhIOpaHa u3 cienyromux 3HadeHuit: 1200, 2400, 4800, 9600, 19200, 38400, 57600,
Al [
115200 6ut/c. YcraHoBKa 3HAYEHUS MPOM3BOIAUTCS C TMOMOIIBIO KHOTIOK u )

o o |cavHny
3aHI/ICB KHOIIKOU , OTKa3 OT U'3BMCHCHUHN d

o N

1200...115200
Pucynox 6.7 Hactpolika ckopoctu oOMeHa

3ByKOBasi CHTHAJIU3AIHA

B npubope Bo3MOkHa HacTpolKa 3BYKOBOW CHTHAIM3AlMM IO HECKOJIBKUM COOBITHSIM:
peakiusi Ha cOoil B pabore mpeobpazoBaTelns, MPH HAPYUICHUH MOPOTOBHIX 3HAUCHUI
U3MEpSEMBIX IapaMeTPOB, 3BYKOBOE COIPOBOXKICHHE Ha)kaTus KHOMOK. CXeMa MEHIO
HACTPOIKHU 3BYKOBOW CUTHAJIM3AIMK MTPUBEICHA HA pUCYHKE 6.8:

LEER =

&

Brifop h 4
GOMHML

bo

'
onrmy
Ci
r

hYA

h 4

Butop 3eyKoBOW curHan
EINHMLL npu chor

— e
!_' () npecBpazosarens

—
3BYKOBOWN CHrHanN
npu
HaMaTvii KHONOK
B ]

3eykOBOI cUMHan
NP HEpYLLEHAK
noporos

BIAIE] [

<

Pucynox 6.8 HacTpoliku 3ByKOBOW CUTHAITU3AINN

Bxrouenue/BBIKIIIOUEHHIE 3ByKOBOI>'I CUTHAJIN3allun OCYIICCTBIIACTCA C ITOMOIIBIO KHOITOK
[Bblﬁop A \/

A u A\ , KaK IOoKa3aHo Ha pucyHKax 6.9 — 6.11.
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Pucynox 6.11 BrirroueHue curHanu3anuu c0os mpeoOpa3oBares
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6.3.2.5 Hacrpoiika noporos
Hacrpoiika mOpOroB MO3BOJSIET YCTAaHOBUTH [UI KaKIOTrO IapamMerpa ABa MOPOTOBBIX

3HaueHMs - BepxHee (BepxHuil mopor — “Up”) wiam HuwxkHee (HWkHUIA mopor — “L0”).
[Toporu - 3T0 BepXHsAS U HUXKHAS TPAHULBI JOIMYCTUMOIO M3MEHEHMs COOTBETCTBYHOIIEH
BeNMWYMHBL. [Ipy TpEeBBIICHUH MapaMeTpOM BEPXHEr0 IOpora WM CHIDKEHHHM HUXKE
HIDKHET O [1opora B JIF0OOM U3 IapaMeTpoB MPUOOpP OOHAPYKHUBAET 3TO COOBITHE U BbIIAET
3BYKOBOW CHTHAJI, €CJIM 3BYKOBasi CUTHAIM3aLUs BKItoueHa. [Ipu3Hak HapymieHus nopora
MOJET OBITh HCIOJb30BaH B KaHAJE YNPaBJIECHUS, €CIM HACTPOUTh €ro Ha JIOIMYECKHUH
curnanuzarop cm. 3.2.4.4 n 6.3.3.3. Cxema HaCTpOIKM OPOTrOB NPUBEACHA Ha PUCYHKAX
6.12-6.13. Ilo oOKOHYaHMM HACTPOWKH TIOPOTOB BBIXOJL B MEHIO BEPXHETO YPOBHS

Bbitop
CANHNL,
MMPOU3BOJUTCA HAXKATHUCM KHOIIKH .

£S5

YcTaHoBka HoMmepa napameTpa (1- TemnepaTtypa 2- BNakHOCTR) W HoMepa nopora (1 wnu 2)
v -
J 1! | LJ L -l I L2 J J L
I, o —11. O SJIC. 1 LOGIE.CLO

YoTanoBka Buaa nopora (Lo - HimkHui Up-BepxHuii)

h 4 TS PAY
TS
LILO )

T

-

YeraHoeka aHaqsenua nopora (gns napametpa 1 ot -20.0 go 35.0, ans napamerpa 2 ot -80.0 oo 0.0)

IU

/ ! i1 A BenuUeH1e aHadeH
Lol 100 *’ﬁ
g i /
YmeHbuJeHmeaf;EHwn

Pucynok 6.12 3aganue OporoB 10 TeMITEpaType U BIaKHOCTH
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Pucynoxk 6.13 Tlone HacTpOWKH IOPOTOB
1 — mapamerp (1- Temneparypa, 2- BIaXKHOCTb)
2 — nomep mopora (1, 2)
3 - Bux nopora (Lo — nmwkuui, UP - BepxHUii)
4 — 3HaYeHHE Mmopora
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6.3.2.6 IlepecueTr moka3aHuii BJAKHOCTH B 3aBHCHMOCTH OT JIaBJIeHHsI AHAJIM3HPYEeMOro rasa.
Hacrpoiika KOHCTaHT.
YacTto npuxoauTCsl BECTH H3MEPEHHE BIAXXHOCTH Ta3a B MarucCTpaliix C MOBBIIIEHHBIM
WIN TIOHMKEHHBIM JaBJICHHEM, MPH 3TOM 3HAUYE€HHE BIAXKHOCTHU ra3a Ipu arMochepHOM
JaBJIEHUU OyJIeT OTJIMYAThCS, CM.PUCYHOK 6.13.

Touka WAMEpeHHRA
(NpoTo4Han kamepa)

( T
Y Maszonpoeog, P1=20 atm P1 'x,l
P2=1 atm u
I:TEI'-!HZE nepeacHeTa, MB-1
HOpMankHBIE YCNOBKA)

Pucynox 6.14 Ilpumep ucnonbp30BaHUs MepecueTa NoKa3aHU BIaKHOCTH.

Jlnia 3amay, korga TpeOyeTcs 3HaTh BIAKHOCTh T'a3a B YCIOBHSIX, KOTOPbIE OTIUYAIOTCS OT
YCIIOBUW W3MEpPCeHHs, B MNPUOOpPE MPEayCMOTPEHA BO3MOXHOCTH aBTOMATHUYECKOTO
nepecyeTa MOKa3aHWW BIAKHOCTH B 3aBUCHMOCTH OT JaBJICHMs ra3a B TOUKE M3MEpPEHUS.
[lepecueT BIIAXXHOCTH B 3aBHCHMOCTH OT JaBJICHUS OCYIIECTBIISCTCS HENPEPHIBHO U
HacTpauBaeTcsi AByMsa KoHcTaHTamu Pl u P2, rme Pl — naBiieHHe B TOYKe M3MepeHUs!
BJAKHOCTH, P2 — [aBjieHMe B TOYKe /Js KOTOPOii BJIAXKHOCTH JOJI:KHA
nepecuuThiBaThess (ecnmu P1=P2, To Ha 5KpaH BBIBOAUTCS HM3MEPEHHOE 3HAYCHHUE
BIIQXKHOCTH 03 mepecyera, ecit P2=1 atm., To mepecdeT OyJIeT OCYIIEeCTBISATRLCS IS ra3a B
HOpPMaJbHBIX YCIOBUSX, puc.6.13). Beens 3nauenus nanenuii P1 - “ctl.1”, P2 - “ ctl.2”,
npubop OymeT aBTOMATHUYECKH IEPEeCYUTHIBATE W HHIUIIMPOBATH BIAXHOCTh Tra3a B
HOpMaJbHBIX YCIOBUsAX. HacTpolika 3HaYeHHI NaBiIeHUI MTPOU3BOIUTCS B COOTBETCTBHH C
pucynkoM 6.14. 3HauyeHusi JaBJIeHUS] BBOJSTCS B a0COJIOTHBIX (OTHOCHUTEJIbLHO
Bakyyma) atrmocdepax. Ecnu npubop KOMIUIEKTYETCS TaTYMKaMU J1aBlIeHUs, TO JaBJICHHE
P1 moxet ObITh U3MepeHo aBTomMaTtuuecku. g storo 3Hauenue Ctl.1 cinenyer ycraHOBUTH
HYJIEBBIM WM OTPHUIIATETIBHBIM U TpUOOp OyIeT UCTOIB30BaTh JUId Mepecuera nasieHue P1
U3MEpPEHHOE JaTYNKOM JIaBIICHUSI.

6.3.2.7 Hacrtpoiika KOHCTaHT — KaHAJ JaBJIeHUs
B kanane naBnenuss koHcTaHThl Ct2.1 u Ct2.2 ucnonp3yroTcs IUIsl pacyeTra JaBICHHS
U3MEPSIEMOro MaTdyukoM. JlaBleHWsI BBIUMCISIEMOE MPUOOPOM TOHKHO OBITH B
abcomoTHRIX aTMocepax (OTHOCHTETBHO BaKyyMma). Hanpumep, mis nparymka
n30bITOUHOTO fJaBieHus Ha IMIla ct2.1= 1.0, ct2.2= 9.87. Ilpm HEoOXOAUMOCTH
MOJIb30BaTelh MOXKET KOPPEKTUPOBAaTh TMOKa3aHWs JaTdyduka JIaBIEHUS  MEHSS
kodpurmenTsl Ct2.1 u Ct2.2, Wcxonsd W3 TOTO YTO JaBjieHWEe Po pacCUMTHIBACTCS II0
dbopmyre:

(P —Pmin)

P max— P min)

Po=ct2.1+ct2.2x

rae Pmax u Pmin — MakCUMalibHOE U MUHHUMAJIbHOE M3MEPSEMOE JaTIYMKOM JaBIICHHE B
atMocdepax, P — TekyIlee AaBlieHne U3MEPEHHOE TaTYMKOM B aTMOChepax.
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Ct 2.1 - HYKHAA rpaHnLIa AnanasoHa U3MepeHus
OaTYMKOM [aBneHus, B aTm.
Ct 2.2 - BepxHAA rpaHMua AWana3oHa U3MepeHus
OaTYMKOM [aBneHus B aTm.

Ct 1.1 - naBneHune B TOYKE U3MEPEHUA
Ct 1.2 - naBneHue B He0GXOAMMON TOUKE N3MEpPEHUA

:'I:_}<> /
L1 {

Pucynox 6.15 3ananue naBneHus aHATU3UPYEMOTO Traza

6.3.2.8 Bo3Bpar K 3aBOJICKMM YCTAaHOBKaM
BosBpar HacTpoek nmpubopa K 3aBOJACKUM YCTAaHOBKAM OCYIIECTBISICTCS, KaK MMOKa3aHO Ha
pucyske 6.16: YES — BepHYThCSI K 3aBOJICKUM YCTaHOBKaM, NO — 0TKA3aThCsl OT BO3BpATa.

dEFL 2 o
B
YES

Pucynok 6.16 Bo3Bpar k 3aBOJICKUM yCTaHOBKaM

v

KpOMC 9TOro, BO3BpAaT HACTPOCK K 3aBOJACKHM YCTAHOBKAM MOKHO IIPpOU3BCCTH

Bbibop
BbiGop
OIHOBPCMCHHBIM HaXaTHUCM KHOIIOK u IIpHU BKIIIOYCHHUU npn6opa. ITocne

aKTUBAIMK MPOIETyphl BO3BpaTa K 3aBOJACKMM HAcCTpOWKaM BCE M3MEHEHHUS BHECEHHBIE
MOJIb30BaTeIeM B KOH(HUTypamuio Mpudopa cOpachIBAIOTCS 10 HACTPOEK, C KOTOPHIMHU
npubOp TOCTaBISUICS — MOJB30BATENIO, 3aTeM NpubOp HMHULUHPYET MPOLEIypY
CaMOJMarHOCTUKH U Bo3Bpaiaercs B pexxuM PABOTA.

6.3.3 Hacrpoiika kaHaJIOB peryJupoBaHus
6.3.3.1 Bxog B HacTpoiiKy KaHaJOB PETYIMPOBAaHHS OCYHICCTBIISCTCS JIMTEIBHBIM Ha)KaTHEM

BbiGop
KHOIIKH M [Tocne BXoma B pe’kuM HacTpauBaeTCsl KaHal PEryJIMPOBaHUs, KOTOPbIH ObLI
BeiOpan B pexxume PABOTA. Hacrtpoiika kaHaloB peryjiMpoBaHUs BKJIIOYACT: BHIOOP
BXOJHOTO IapaMeTpa pEeryJIMpoBaHus (TemIeparypa WIM BIaXHOCTb), BBIOOp JIOTHMKH
paboThI KaHaa, HACTPOHKY MPOrpaMMBbI PETyJINPOBAHUSL.
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Pucynok 6.17 PexxuMm HacTpOKM KaHalla peryIupoBaHHs
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6.3.3.2 BpIOOp BXOHOI0 MapamMeTpa
Beibopom BXomHOro mapaMerpa OmpeAessercs [0 KakoMmy ImapameTrpy Oyner
OCYIIECTBIATHCS yIpaBieHue — 1o temneparype cl.1 unu no Bnaxsnoctu cl.2.
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Pucynok 6.18 Hactpoiika BXOAHOTO NapaMeTpa KaHaya yrpasieHus (peie)

JI1s1 TOKOBOTO BBIXO/Aa KPOME ATOTO 33/1aeTcs AMana3oH BbIXoAHOro Toka 0...5 MA, 0...20
MA, 4...20 MA.
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Pucynox 6.19 Hactpoiika BXOAHOTO IMapaMeTpa KaHajla yrpaBiieHUus (TOKOBBIN)
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6.3.3.3 Jloruka pa6ornI

Jloruka paboThl KaHajla YIPaBICHUS 3aJaeT THIl YIPABICHUS: BbIKAIOUEHO (803MONHCHO
PYUHOE pe2yiuposanue), N0SUYeCKUll CUSHAIUZAMOp, CMAOUIU3AYUSL C SUCMEPE3UCOM
(monvko Ons pene), cmadburusayusi no IIHJ] 3axowny, aunelinviti 6biX00 (MOILKO 074
MOKO0BbIX 8b1X0008). MEeHIO BbIOOpaA JIOTHKHU MTPUBEJICHO Ha pucyHKax 6.20, 6.21.
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Pucynox 6.20 Beibop noruku paboThI KaHaa yIpaBlieHUs (pee)
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Pucynok 6.21 Beioop noruku paboThl KaHala yIpaBIeHUS (TOKOBBINA BBIXO/)
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Jlozuueckuii cuznanusamop

B MeHI0 HACTpOHKHM JIOTMYECKOTO CHUTHAJIU3aTOpa IMOJIb30BATEIb OMPEICISeT, M0 KAKUM
COOBITHSAM (HapylIEHUSM IOPOroB) OyAeT cpabaThiBaTh BBIXOJHOE YCTPOWCTBO KaHAla
yrpaBieHus. MeHI0 HaCTPOHKH JIOTHYECKOT0 CUTHAIN3aTOpa MPUBEIEHO HA pUCYHKE 6.22.

[ BT oFF
)

——

—

'y

ESPE

Pucynok 6.22 Hactpoiika JIOTH4eCKOro CUrHAJIN3aTopa

Pazpemienue/3anper peakiuu Ha HapylIEHHE MOPOTOB MPOM3BOJHUTCS B COOTBETCTBUU C
pucyHKoM 6.23.

1 L

PR =
1 2 3 4

Pucynok 6.23 CTpyKkTypa HaCTPOWKH JIOTHKH

1 — kanan uzMepeHus

2 — napameTp (1- remnepatypa, 2- BIaXXHOCTb)

3 — Homep nopora (1-miepBrIii, 2- BTOpoit)

4 — pazpemienue (0N), 3anpemieane (OFF) peakiuu Ha coObITHE
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Cmaobunuzayus c cucmepe3ucom (moJibKo ona peie)

[Ipu BBIOOpE cmabunuzayuu c eucmepesucom, TpeOyeTcs BBOJ BEIUYMHBI THCTEpe3uca B
COOTBETCTBUM C pHUCYHKOM 6.24 3amaHue mnapaMmerpa peryJldpoBaHHs W JIOTUKH €ro
W3MEHEHHUS TPOU3BOUTCS B COOTBETCTBUU C 6.3.3.4.

v

recrepesuca

@‘ 0.0...9999

Pucynok 6.24 Hactpoiika BeTMYHHBI THCTEPE3HCaA

0
h_cE —[RESH == 1=

3

Cmaobunuzayusn no ITH/] 3axony

[Ipu BBIOOpE cmaburusayuu no IIHJ] 3axony, tpebyercs BBoA Kodhduuuento I[1M]]-
perynsTopa B COOTBETCTBHE C pUCYHKaMu 6.25, 6.26 3amanue mapameTpa peryjimpoBaHusl U
JIOTUKH €r0 U3MEHEHUs IPOU3BOAUTCS B COOTBETCTBUU C 6.3.3.4.
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Pucynok 6.25 Hacrpoiika koapdurnuenron [TNI-perynstopa (pene)
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Pucynok 6.26 Hactpoiika ko3 dunmenton IT1/]-perynstopa (TOKOBBIH BBIXON)
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Obosnauenue Toscnenue snavenust
8 MeHIo

Pcof [Tponopuunonaneuelii kodddunuent [N J[-perynsaropa
IcoF Wuterpansubiii koapunment TN /I-perynstopa

dcoF Huddepenunansueiii koapdunuent [11/]-perynstopa
Prd ITepuon kBanToBanus [IM/[-perymnsatopa B ceKyH1ax
LoP J171s1 TOKOBOTO BBIXO/a HIDKHHM MPEIENT OITHOKH

MPOIMOPIIMOHAIEHOTO PETYISITOpa
Hi P J171st TOKOBOTO BBIXOJ1a BEPXHUH Mpezesl OLuOKU

MPOMOPIHUOHAIIBHOTO PETryIsTOpa

Jluneiinwtit 6v1x00 (MOILKO 0711 MOKOGHIX 6bIX0008)
IIpu BBIOOpE JumHelinoco 6bixoda, TpeOyeTcss BBOJA 3HAYEHHUNH COOTBETCTBYIOIIMX

MuHUMaTBHOMY TOKY (LO P) u makcumanbHomy Toky (Hi P) B cOOTBETCTBUM C PUCYHKOM
6.27.

L!’- o

i IHAYEHUE

b

-100 ...100

Buwitop

D[
‘1 @ "o

Y

‘ BepxHes
' aHa4ekHe
o

“__leE -100...100

Pucynok 6.27 Hactpoiika THHEHHOT0 BbIX0/1a

Emibap

Buitop
oML
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¥ 3

YT0oObl HACTPOUTH JIMHEHHBIN BBIXOJ Kak Ha pucyHke 6.28 B Lo P 3amuceiBarot -80, B Hi P
3anmceBatoT 0.

Wamepaemeii
napamerp
(MuKpoEnNaxHOCTE, C.TP.'C)
A

0 4

| BeIXogHOW TOK,
| MA

Pucynok 6.28 Tlpumep HaCTpOHKH JTMHEHHOTO BBIXOA

6.3.3.4 HacTpoiika nporpaMMsl ynpasJieHHsA
MeHio HacTpOMKH MporpaMMbl YIpaBIEHHs IO3BOJISET 3a/aTh CIENYIOIIME MapaMmeTphl:
NOCMOAHHBIN NApamemp pecyiuposanusi, NPU3HAK UCNONb308AHUS NPOSPAMMbI, HOMED
nepeoco wiaza npocpammovl, HOMEP HNOCNEOHe20 Wilazd NPOSPaMMbl, YCl08Ue OKOHUAHUE
npoepammbul, 6800 npoepammul. CTpyKTypa MEHIO TpeJICTaBIeHa Ha pUCYHKe 6.29.
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3ananHbiin W

| napamerp

Buigop
By

| Wcnonsaoeanne
nporpamMmb

Homep nepecro
wiara

B

Homep
nocnenxero
wara

[ Yenoewe
OKOHYaHWS
nparpammi!

Beop
MPOrpaMmet

Pucynok 6.29 MeHI0 HaCTpOWKH TTPOTPaMMBI YIIPABICHUS

Ilocmoannwiii napamemp pecynupoeanus
3HayeHHWe NapameTpa YIpaBJICHUS NPUMEHsETCSs NpU PErylupoBaHUM O€3 HpOrpaMMbI
yIpaBIeHUS.

2
HadeHue
C{'EF’DI 3aAHHOM

napamerpa

-55...150

Pucynok 6.30 BBeeHne MOCTOSTHHOTO TTapaMeTpa PeryIHpOBaHUS

Hcnonvzosanue npozpammol

Pazpemraer/3anpemnaer ucrosib30BaHue MPOrpaMMbl peryaupoBanus. [Ipu paspemerun (0N)
UCIIONIb3YETCS MapaMeTp PEryJupoBaHUsl U3 MPOrpaMMbl PETYJIUPOBAHUSI U U3MEHSETCS B
coorBerctBue ¢ Hed. [lpm 3ampere (OFF) wucnone3yercss nocmosinnblii TapaMeTp
perylnupoBaHusl.
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Pucynox 6.31 BrimtoueHre/BBIKIIFOUCHUE PETYJIUPOBAHUS 110 TIPOrPaMMe

Homep nepeozo (cmapmogozo) wiaza/nomep nocieonezo uiaza

[Iporpamma perynupoBaHusi mHpeAcTaBisieT coboi maccuB u3 508 sUeek, KOTOpbIe
M0JIb30BaTENb MOXET CBOOOAHO ompenensats. [Ipu ucmnonb3oBaHMM NporpaMMmbl TpHOOP
HAYMHACT BBITIOJHEHUE TIporpaMmbel ¢ mniepBoro mara (PStr) mocnemoBaTenbHO [0
nocieanero mara (PStP), mis kakmoro xaHajaa ynpaBieHHUs TEPBBIA W MOCACTHHIA MIarH
MHAMBHUAYaJIbHbIE, @ MaccUB 508 gueek — oOIui.

y
PoLA=PSEd 2

1...608

v

Pucynox 6.32 3amanue cTapToBOro I1ara NporpaMmsl

1
PSEA—=PSEA 15

1..508

Pucynok 6.33 3aganue nocieqHero mara nporpaMMel

Ycnoeue okonuanua npozpammor

[To mOCTMXKEHUIO MPOrpaMMOM IMOCIEIHEro Iara Mojb30BaTellb MOXKET HACTPOUTH paboTy
KaHajla yIpaBleHUs CIEIYIOUIMM 00pa3oM: OCTaHOBKAa MporpaMMmbl (Ha HWHAUKATOpE
“IMTAPAMETP” wunamunupyercs StoP, peryampoBaHue BBIKIIOYEHO); TIPOJIOJIKCHUE
PEryJaupoBaHUs IO TMapaMeTpy MOCJIETHEro Iara mporpaMMbl; Mepe3amycK MporpamMMbl
PETYIUpOBaHMSA; B MapaMeTp PpEeryJNpOBaHUS 3arpyXaercss 3HAUYCHHE HOCMOAHHO20
napameTrpa, MO KOTOPOMY MPOJIOJDKAETCS peryiaupoBaHHe. MEHIO0 3aJaHusi YCIOBHA
OKOHYaHMS IPOrpaMMbl IIPUBEJIEHO Ha pUCYHKE 6.34.
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Pucynox 6.34 MeH10 HaCTPOMKHU YCIOBUI OKOHYAHUS TPOTPAMMBI

Beoo npocpammut

[lporpamma perymupoBaHusl TpeAcCTaBiseT coOoi MaccuB U3 508 sdeek, KOTOpbIE
M0JIb30BaTENb MOXET CBOOOJHO ompeaenste. OauH mar (s4eilka) nOporpammsl
HpEICTaBIsieT cO00i CTPYKTYpy M3 TpeX MapaMeTpoB: mapamerp peryiupoBanus (Par),
Bpems Bbixosa Ha mapametp (SEtL), Bpems ynepxkanus mapamerpa (HoLd), cm. pucyHOK
6.35. 3a Bpems BbIXOoJa Ha MapaMeTp TEKyllee 3HAuCHHWE IapaMeTpa peryIHPOBAHHS
JIMHEHHO MEHSETCS OT 3HA4eHHs mapaMeTpa MPeAbLIyIIero mara K 3HAUYSHHIO TMapaMeTpa
TEeKyIIero mara. MeHIo HaCTpOWKH IPOrpaMMbI IPUBEIEHO Ha pUCYHKE 6.36.

SHaueHue
napamerpa
A
=+ S OT——
| | |
SEEL | Hol |
} — i > ,mun
' Step 1 '

Pucynok 6.35 I'paduueckoe npeacraBieHue mara mporpaMMsl
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Pucynok 6.36 MeHI0 HaCTpOWKH TTPOTPaMMBI
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6.4 Pabora ¢ koMnbOTEPOM
Jiss  cBA3M M3MEPHUTENBHOTO TPUOOpa € KOMITBIOTEPOM HEOOXOJUMO IMPOrPaMMHOE
obecneuenne Eksis Visual Lab (EVL) u coemuHuTenbHBIN KaOellb, OMIHOHAILHO
nocraBJsieMble B KOMILICKTE (cM. yHKT 10).
[Togxarouenue npuboOpa ¥ YCTAaHOBKA CBSI3M C HHUM OCYHIECTBISIETCS — CIEAYIOIIEiH
IIOCJIEN0OBATEILHOCTLIO JEUCTBHI:

e BKIIOYCHHE KOMIBIOTEpA U BCTABKA JMCKA B MPHUBOJ KOMITAKT-IUCKOB, 3aITycK (aiina
setup.exe (setup_x64.exe mist 64-O6utHoit Bepcuu WIindows) u3 KOpHEBOil Mmanku Ha
KOMITaKT-JIICKE;

e ycraHOBKa mporpammHoro obecrneuenust EKsSis Visual Lab ¢ kommakr-aucka,
PYKOBOJICTBYSICh MHCTPYKIIMEH 1Mo ycraHoBke Setup.pdf (Haxoaurcss Ha KOMITAKT-
JIMCKE B KOPHEBOM MAIKe);

e 3amyck Eksis Visual Lab (ITyck — Bce nmporpammsr — Dxcuc — EKsis Visual Lab);

® TOJKJIIOYEHHE MpHOOpa OJHUM M3 CHOCOOOB, YKAa3aHHBIX B TaOmuie 6.2 B KOJOHKE
«Twurm cBsa3mny;

e j00aBieHye nmpubopa B CIIUCOK YCTPOUCTB (KHOMKA © ), 3a/JlaHU€ TEXHOIOTHIECKOTO
HOMeEpa, HaCTpoiKka WHTepdeiica CB3M (HOMEp IOpTa, CKOPOCTh CBS3H M CETEBOM

iy )
aJipec) u 3armyck ooMeHa (KHomKa — );
Tabmuma 6.2
HanmenoBanue
Tun cesa3u IIporpamma na IIK JOnoJIHUTEIBLHO
npudopa
[pu HCTOJIb30BAHUU
WIBI-1/1-C-2A pr
Ka6ean USB uHatepdeiica  RS-485 s
NBI-1/1-C-4P-2A -
Kabenp RS-232 Eksis Visual Lab CBSI3H c KOMITBIOTEPOM
NBI-1 /2-C-4P-2A
Ka6ens RS-485 HeoOXoauM TpeoOpa3oBaTelb
UHTEpQEcoB.

6.5

Bcrpoennoe mporpaMmMHoe obecriedeHue
BnusiHre BCTPOEHHOrO NPOTrPaMMHOTO OOECIEUYEeHUs YYTEHO TIpU HOPMHPOBAHUHU
METPOJIOTHYECKUX XapPaAKTEPUCTUK U3MEPHUTEIIEH.

W3meputenn  MMEIOT — 3aIUTy  BCTPOEGHHOI'O  NPOTPaMMHOIO  OOecledyeHuss  OT
IIpEHAMEPEHHBIX WJIM HETPEJHAMEPEHHBIX U3MEHEHHUI. Y pOoBeHb 3ammThl 1o P 50.2.077—
2014 BCTPOEGHHOTO NPOTPAMMHOIO OOECHEeUeHHUs] COOTBETCTBYET YPOBHIO «CPEIHMID,
aBTOHOMHOTO I10 — «HU3KHI».

Unentudukanmonnsie nanusie [10 uzmepureneit npuseneHs! B Tadbnuie 6.3, 6.4.

42




Axyuoneproe Obwecmso
«Okonocuueckue Cencopul u Cucmemoiy

Tabnuma 6.3 — aeHTudukamonabie JaHHBIE BCTPOSHHOTO ITPOTrPaMMHOTO 00€CTIeUeHUS

u3mepurenen Biaxunoctu MBI'-1
WUnentudukanuonnsie | UBI'- | UBI- | UBI'- | UBI- | UBI- | UBI- | UBI- | UBI- | BI-
JaHHbIE (TIPU3HAKH) ITHG- | 1TH(- | TK- | 1/X(- | 1/X(- | 1/X(- 1 1 1
B) B)-1 I1 B)-Il | B)- B)- IX(- | /X(- | /X(-
- | 12 | B)-C | B)-T | B)
Wnentudukanuonnoe CootBercTBYeT MOAU(PHUKALIUN U3MEPUTES
HaumenoBanue 110
Howmep Bepcun 3.04 |100 |107 |205 |1.00 111 |111 |1.00 |2.00
(uneHTU(UKAIMOHHBIN
Homep) 110
[Hudposoit Henoctymnen
uaentudukarop [10
Anroputm
BBIUMCIICHUS RFC 4357
nudpoBoro
unearudukaropa [10
[Tpumeuanue — Homep Bepcuu 110 gomxeH ObITh HE HUKE YKa3aHHOTO B TaOJIHIIE.
Tabnuma 6.4 - nentudukannoHHbIC JAHHBIE aBTOHOMHOT'O IIPOrPaMMHOTO 00€CIICUCHIS
u3mepuTtene Baaxknoctu UBT-1
W nentudukamoHHbIe «Eksis Visual Laby» «Net Collect «MSingle»
JaHHbIE (PU3HAKH) Server»
WnenTudukanmnonHoe EVL.exe NCServer.exe Msingle.exe
HauMmeHoBanue [10
Howmep Bepcun
(uneHTu(UKAIMOHHBIN 2.17 1.18 2.0
Homep) 110
Hudposoit unentuduxarop 25EB09D4534833 | 0x51C621DDAAA | 0xD9248E6C7042A4
110 86D44F6550AAD | C5AD1C583B5832 | AOEDD4ADD830674
B70C094A8015B7 | 3C8181A986A0939 | 87DFF86081A3F8761
72C825F97B2CDB | 485826F900A928E | 029F0100E9D44013B
C615D0OE18 6396A7DF1 3
AJTOPUTM BBIUUCIICHHUS
1 dpoBoro RFC 4357

unentuduxaropa [10

[Tpumeuanue — Homep Bepcuu [10 gomkeH ObITh HE HIDKE YKa3aHHOTO B Ta0JIHUIIE.
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7 BO3MOXHBIE HEUCITPABHOCTHU U CIIOCOBbI UX
YCTPAHEHUASA

7.1

Crircok BO3MOKHBIX HEUCIPABHOCTEH U CIOCOOOB UX YCTpaHeHus puBeieH B Tabmune 7.1.

Tabauya 7.1 Bo3aMOXHBIE HEUCTIPABHOCTH

HeucnpaBHocTs,
BHEIIIHEe NIPOsIBJICHHE

JlomotHUTENbHBIH
NMpU3HAK

Bo3mo:xnas Nnpu4inHa

Cnoco0 ycTrpaneHus

[Tpubop He BKIIOUaETCH,
uHaukatop «CeTb» HE

[IpuGop He BKIIIOYCH B
CEeTh

Bxuitounts mipubop B
CEeTh

TOpHUT. Heucnpasen YcTaHOBUTH
MPENOXPAHUTEIID. WCIIPABHBIN
PEAOXPaHUTEIb
Muraer coobmenue test | OTcraror yacst Pazpsikena Oarapest 3aMEHHUTH Oarapero
0 1 1 npooIKeHne peabHOTO BPEMEHHU | MMTAHMS YacOB MMUTAHUS, TUII
3arpysKu peabHOTO BPEMEHHU CR2032
Muraet coobiienue HewncnpaBHocTb Pemont
test 02... test 05 u W3MEPUTEIBHOTO HA3MEPUTEIBHOTO
BMECTO ITOKa3aHHH 6noka mpudopa bsoka
coobmienue crit err
Coo0menne E-01 He noaximrouen [TpoBepuTth
BMECTO HOKa3aHUM npeoOpa3zoBaresb IMOJIKJIIOYCHHE
npeoOpa3oBarers
OOpbIB KabeIns CBSA3U 3amMeHUTh Kaberb,

npubop — PEMOHT Kales
npeodpazoBarenb
BIQXKHOCTH
HewncnpaBHocThb PemonT
npeoOpa3oBaresis npeoOpazoBaTes
BJIQKHOCTH
Coobuenus Henomyctumeie DKCIUTyaTHpOBaTh
E-02 v E-04 yCIIOBUS npeoOpazoBarenb B
JKCIUTyaTalluu COOTBETCTBUHU TI. 2.2
npeoOpazoBarenst
BIQKHOCTH
HewncnpaBHocTh PemonT
npeoOpa3oBaresis npeoOpaszoBaTes
BJIQKHOCTH
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8

8.1

8.2

8.3

8.4

9.1

9.2

9.3

MAPKHNPOBAHMUE, IINTOMBUPOBAHHUE, YIIAKOBKA

Ha nepenneil manenu n3MepuTeNb»HOTO OJ10Ka HaHECEeHa CIeNyromas HHPOpMaLus:
HauMEHOBaHUe Mpudopa

TOBapHBIfI SHAK OPpCAIPUATHUA-U3TOTOBUTCIIA

3HAK YTBEP)KICHUS THIIA

Ha 3angHeit manenn u3MepUTeIbHOTO OJIOKA YKa3bIBACTCS:

3aBOJICKOM HOMEp U J1aTa BBIITYCKa

[TnomGupoBanue npudopa BHIMOTHIETCS:

y U3MEPUTEIBHOTO 0JI0Ka IpUOOpa - ¢ HIKHEH CTOPOHBI KOPITyca B OJTHOM, JINOO B IBYX
KpEMNexXHbIX caMope3ax.

y U3MEPUTENBHOIO IIPE0Opa30BaTesl BIAXKHOCTU - MECTO CTOIIOPHBIX BUHTOB.
[Tpubop u ero coctaBHbIC YaCTHU YIIAKOBBIBAIOTCS B YIAKOBOUHYIO Tapy — KAPTOHHYIO
K0p06Ky, SINMUK, 4€XO0JI NI MMOIMATHJICHOBBIHN MAKeT.

XPAHEHHUE, TPAHCIIOPTUPOBAHUE

[lepen TpaHCIIOPTUPOBAHMEM WM XpPAaHCHHEM HAa W3MEPUTENIBbHBIC TpeodpazoBaTein
BJIQKHOCTH JIOJDKHBI OBITh YCTAHOBJICHBI 3arjiyIlIKH W/WIM OCYIIUTENH, MOCTaBJISIEMbIC B
KOMIUICKTE C ITPeoOpa3oBaTeisiMu.

[Tpubopsl XpaHAT B KapTOHHOW KOPOOKE, B CICHUAIBHOM YIMAKOBOYHOM YeXJIe WM B
IMOJIM3THIICHOBOM IIAKETC B CYXOM IIPOBECTPUBACMOM INOMCHICHUU, IIPHU OTCYTCTBHU IIapOB
KHCJIOT U JIPYTHX €JKUX JICTYYHX BEIICCTB, BBI3BIBAIOIIUX KOPPO3HUIO, IIPH TEMIIEPAType OT
wroc 5 110 witoc 40 °C u otHOCHTENBHOI BiiaxkHocTH 0T 30 10 80 Y%.

TpaHCl'IOpTI/IpOBaHI/IC J0IMYCKA€TCAd BCEMU BUJAMH TPAHCIOPTA B 3aKPBITBIX TPAHCIOPTHBIX
CpeacTBaxX, 00eCIeunBaIONIUX COXPAHHOCTh YMAKOBKH, IPU TemrepaType oT Munyc 50 °c
n10 witoc 50 °C u otHOCHTENBHOM BiaskHOCTH 10 98 % pu Temmeparype 35 Uy
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10

KOMIVIEKTHOCTbB

10.1 KoMImneKkTHOCTh MOCTaBKHU Mpubopa nmpuBeaeHa B Tadmmie 10.1.

Tabauya 10.1 KOMIIEKTHOCTh

HaumeHOBaHME KOMILIEKTYIOIIMX U3/1eJMid, IPOrPAMMHOIO o0ecieveHusl, Koua-
JAOKYMEHTAIUH BO
1 Wsmepurenbubiii 6ok UBI'-1 /X-C-YP-ZA 1 .
20 W3mepurenbhbiii mpeobdpazoarens Biaxnoctu UIIBT-08-1-(T1C)-P 1 mT.
30 [11aii0a BBICOKOTO IaBJICHHS 1 mir.
402 | TIporounas kamepa 1 .
50 TpaHCcOPTUPOBOYHBIN KOJINAK C OCYIIUTEIEM 1 .
6 JlaTuuk naBiaeHust - BO3MOXKHBI CIEAYIONINE BapUaHThI UCIIOJIHEHUS:
6.1 UITI-02 - B MeTaUTMYECKOM KOPITyCe, I U3MEPEHUS B TepPMOOOBEMax,
MIPUCOEIMHUTEIbHBIE pa3Mepsl mTynepa M20x1,5
6.2 UITA-02-MS8 - B MeTaJUTMUECKOM KOpITyce ¢ TPOTOYHOM KamMepoii, I wr
MIPUCOEIMHUTEIIbHBIE pa3Mepsl mTynepoB M8x1,0
6.3 UITA-02-M16 - B MeTa/sIn4ecKOM KOpIyce ¢ MPOTOYHON KaMepOu,
IpUCOEAMHUTENIbHBIE pa3Mepsbl TynepoB M16x1,5
7% KaGenp noaxioueHns qaTunka JaBIeHUs 1 mT
g®) Kabenps moaxmoueHus mpeodpa3oBarelis K M3MepuTenbHOMY 010Ky, 10M 1 mr
9® KaGenb nmoAkmoueHus K NepcoHaAIbHOMY KOMITbIOTEpY, 10M 1 wr
10® Kab6ens USB, Im 1 wr
119 | Jinck nam USB-HAaKomuTeN b ¢ IPOrPaMMHBIM 00€CIIeUCHHEM
11.1¥) | Eksis Visual Lab (epcust mst T1K) L g
12 [Toepka 1 5K3.
13, PyKoBOJCTBO MO SKCIUTyaTalluy ¥ NAcoOPT 1 5K3.
14 Meroauka noBepkH 1 oK3.
INPUMEYAHUE:

0]
@
©)]

— BApUAaHT OMNPCACIIACTCS IIPH 3aKa3¢;
— NO3UIHHU IMOCTABJIAIOTCA 1O CIICHUAJIBHOMY 3aKas3sy,

— yIMHa Kabess MoKeT ObITh M3MeHeHa 1o 3aka3y 70 1000 m.

46




Axyuoneproe Obwecmso
«Okonocuueckue Cencopul u Cucmemoiy

11 CBHUAETEJBbBCTBO O IPUEMKE

11.1  TIpubGop UBI'-1/_-C— P—_ A 3aB.Ne M3TOTOBJIEH B COOTBETCTBUU € TY

4215-002-70203816-2017 1 KOMITJIEKTOM KOHCTPYKTOPCKOW JTOKYMEHTAIIUN
TDAIL.413614.012-02 1 npu3HAH TOAHBIM JUIS SKCTLTYaTaIHH.

11.2 TlocraBnsiemast KOH(UTypaIHS:

Ha3Banue koMILIeKkTyOmen 4acT | Kanas Ne Tun 3aBojckoii Ne
[IpeobpazoBarens 1
[TpeoOpasoBarens 2
[IpeobpazoBarens 3
[TpeoOpasoBarens 4
Jomna/Tun KoanyectBo

[Tajiba BEICOKOTO JaBJIEHUSI

IIporouynas xamepa

[TpoTounas kamepa

Kab6enn TSt TIOIKITFOUCHUS
npeoOpa3oBatensi  BIAKHOCTH K
U3MEPUTEIILHOMY OJIOKY

KaGenp ngug  OOOKIIOYEHUS K
KOMITBIOTEPY

Ka6ens USB

[Tporpammuoe o6ecnieuenue, CD-nuck unn USB-Hakonurens

CBuneTenbcTBO 0 MoBepKe No

JlaTa BeITycKa 201 .

[IpeacraButens OTK

Jlata npoaaxu 201 r.

Hpe,[[CTaBI/ITCJ'H) HN3IrOTOBUTCIIA

MII.

AO "DKCHUC"

D<1124460 MockBa, 3eneHorpan, a/st 146
B Ten/Paxc (499) 731-10-00, (499) 731-77-00
(495) 651-06-22, (495) 506-58-35
E-mail: eksis@eksis.ru
Web: www.eksis.ru
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12

12.1

12.2
12.3

12.4

125

12.6

12.7

12.8

12.9

12.10

12.11

I'APAHTHUU U3I'OTOBUTEJIA

N3roroBuTens rapaHTUpPyeT COOTBETCTBHE mpubopa TpeboBanmsm TY 4215-002-
70203816-2017 mpu coOnrogeHUN MOTPeOUTENEM YCIOBHH AKCIUTyaTallid, XpaHEHUS U
TPaHCIIOPTHPOBAHHMS.

["apanTuitHBIN CPOK KCILTyaTaluu Mpudopa — 12 MecsieB co AHA TPOAAKH.

B cmyuae BbIXOma mpubopa M3 CTPOsS B TEUCHHE TAPAHTUHHOTO CpPOKa MPHU YCIOBHU
COOJIIOJICHHST TTOTPEOUTENEM YCIOBUH SKCIUTyaTallud, XPaHEHUS M TPAHCIOPTHPOBAHUS
M3TOTOBHUTENb 0053yeTCs OCYIIECTBUTD €ro OECIIaTHBINA PEMOHT.

B caydae mpoBeneHHs rapaHTHHHOTO PEMOHTa rapaHTHs Ha MPUOOp MpOAJIeBaeTCS Ha
BpeMs pEMOHTa, KOTOPOE OTMEYAETCs B JIMCTE JAHHBIX O PEMOHTE Mproopa.

JloctaBka nprOopa N3rOTOBUTEINIO OCYIIECTBIACTCS 3a cueT notpedurens. s oTnpaBKu
npubopa B PEMOHT HEOOXOJMMO: YIIaKOBATh MPHOOP HAAIEKALIMM 00pa3oM BO
n30ex)aHue MOBPEKACHUI IPU €0 TPAHCIIOPTUPOBKE; BMECTE C COMPOBOAUTEILHBIM
MUCHMOM, 0(OPMIICHHBIM Ha (PUPMEHHOM OJIaHKE, C YKa3aHUEM ITOJIHBIX PEKBU3HUTOB,
KOHTaKTHO# nHpopMalmeit (KOHTaKTHBIH TenedoH, e-mail, koHTakTHOE JIUII0), e
OTIPaBIICHHS MTPUOOPA U ONMCAHUEM HEHCIIPABHOCTEH (TP UX HAIWYHMH) TIPUBE3TH JTUIHO
00 OTIPABUTH JIFOOOH TPAHCIIOPTHON KOMITaHHEH B 0UC TPEAIPUITUS-U3TOTOBUTEIIS

1o aapecy: 124460, e. Mockea, 2. 3enenoepao, npoesd 4922, cmpoenue 2, komnama 314.
Anpec s ornpasiennii IVIT «Ilourta Poccuny: 124460, o. Mocksa, 2. 3enenoepao, a/s
146.

l'apanTust  w3roroBuTenst HE  paclnpocTpaHsieTcss W OeCIUIaTHBIM  PEMOHT  He
OCYULIECTBIISETCSA:

1. B caydasx ecnu B JOKyMeHTe «PyKOBOJACTBO MO 3KCIIyaTallMd W MacrlopT»
OTCYTCTBYIOT WJIM COJEpXkarcsi U3MEHEHMs (MCIpaBJICHUs) CBEACHUN B paszele
«CBeneHMsI 0 IPUEMKEY;

2. B CllydasX BHEUIHMX WJIM BHYTPEHHHMX MOBPEXKIACHUN (MEXaHUYECKUX, TEPMUYECKUX
Y TIPOYMX) Mprubopa, pa3beMoB, Kabesei, CEeHCOPOB;

3. B chyyasx HapylIeHWH I[UIOMOMpOBaHUS TpuUOOpa, TNPH HAIWYAH  CIIETOB
HECaHKLOHUPOBAHHOTO BCKPBITHS U U3MEHEHHS KOHCTPYKLINN;

4. B ciydasx 3arpsi3HEHHH Kopityca Npubopa WK JaTYUKOB;

5. B CiIyYasiX BBIXOJla U3 CTpOs MpUOOpa WM JaTYUKOB B pe3yibTaTe padoThl B cpesie
HEOIYCTUMO BBICOKHUX KOHIICHTpALMil aKTUBHBIX a30B;

[lepnonnueckass moBepka mpuOopa HE BXOIUT B TapaHTUHHBIE 00s3aTeIbCTBA
U3TOTOBUTES.

M3rotoBuTens OCYIIECTBISET TIUIATHBIM MOCIECrapaHTUUHBIA PEMOHT M CEPBUCHOE
oOciy>)kuBaHue mpudopa.

lapanTust U3roToBUTENS Ha BBINOJHEHHbIE pPaOOThl MOCIErapaHTHUITHOIO PEMOHTA,
COCTaBJISIET LIECTh MECALIEB CO AHS OTrpy3Ku mpubopa. ['apanTusi pacmpocTpaHsercs Ha
3aMEHEeHHbIe/OTPEMOHTUPOBAHHBIE MTPU MTOCTIETaPAHTUIHOM PEMOHTE JETaJIH.
PexomeHayeTcst  €XKEroJHO MPOBOJUTH CEPBUCHOE O0OCIyXKHMBaHUE Mpubopa Ha
3aBOJIE-U3TOTOBUTEIIE.

M3roroButenb HE HECET TapaHTUHHBIX 0053aTENbCTB Ha MOCTaBIEHHOE OOOPYIOBaHUE,
€ClIi OHO IMOJBEpPrajioch PEMOHTY WM OOCIYyXHBaHUIO B HE CEpTU(PUIMPOBAHHBIX
U3TOTOBUTENIEM CEPBUCHBIX CTPYKTYpax.
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13 JAHHBIE O NIOBEPKE ITPUBOPA

Tabauya 13.1 Jlanubie o nmoBepke npudopa

PesyabTar JMara HanmeHoBaHue Hoanucey u
Jdara Kountponupyembiii MOBEPKHU cnenyomei oprasa, neyaTb
NMOBEPKHU napamMerp (ronen, He NPOBOAUBIIETO (kJeiimMo)
roJeH) foBepru TOBEPKY NOBEPHUTEJIsA
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14  JAHHBIE O PEMOHTE IIPUBOPA

Tabnuya 14.1 CBenenusi 0 peMOHTE

Jara nocrymjienust HeucnpaBHocTs | BblnosiHeHHBbIEe PpadOThI Jara 3aBepiueHust
peMoOHTAa
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MNPUJIOXKEHUE A
CBu1eTeIbCTBO 00 YTBEPIKIEHHU THIIA CPEICTB M3MepeHn i

 OE[EPANLHOE ATEHTCTBO '
AIO TEXHUYECKOMY PEFY/IMPOBAHUIO Ut ME‘FPQBOI‘WR

CBI/IJZ[ETEJIBCTBO *

AL qﬁ YTBEDPXASHUM TUNa cpeacTe usuepmmi

RU.C. 31001.A Ne 69186/1

wm» mmapnm:ir
'_ % ,mmm CPE/ICTB M3MEPEHMI
) mumm rasos MBr<1
2. bamm Wmm " cnm (-m-)
~{AD "3KCHUC"), r;Ioma~r.3onmman

i/ PETHCTPAIHOHHbI Y mms '

5

o2 -_ROKYMBHTHAIISBBP’KY
: ‘—AHH-W‘I K15 ¥

—Fﬁl‘l'BPBAJlME)lQIYﬂOBEPKANm 1ron
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IMPUJIO)KEHUE b
MeTtoauka noBepku

DejiepanbHOe FOCY/IAPCTBEHHOE YHHTAPHOE TIPEINPHATHE
«BceepoceHiicKHit HAYIHO-HCCIEA0BATEIbCKHH HHCTHTYT METPOJOTHH
nmenn LA, Menneneesa»

OI'YIlI «BHUUM nm. .U, Menpeneena»

TocynapcTrenHas cucTema obecTieueHns e/IHHCTBA W3MEepeHH

UsmepuTens snaxrocts razos UBI'-1
Metoanka nosepxy
MII-242-2162-2017

BamecTHTels PYKOBOJAUTENS HAYHHO-UCCIEAOBATEILCKOTO OTIe/a
MHYECKHX H3MEPCHU
D Bl uM. L. Menzaeneena"
vi e . "A.B. Kono6osa
29" aprycra2017 r.

/ Wrxerep
H.FO. Anekcannpos

r. Cankr-TleTepOypr

2017 r.
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2
Hacrosimass MeToamka TIOBEPKH DPACHPOCTPAHAETCS HA M3MEPHTENH BIAXKHOCTH

razor UBT-1 (nanee - w3mepurenu), Beimyckaemsie 3A0 «3KCHMC», r. Mocksa u
OAO «llIpaxmux-HLl», r. Mocksa. Hamepurenu npegHasHaueHsl IS M3MEPEHHS H
pEryJHpOBaHHA TeMNeparypbl TOYKHM POCHI HEAarpeCCHBHLIX TEXHOJIOIHUECKHX Ta30B H
ra3oBEIX cMeceit.

HWnTtepai Mex 1ty MOBEPKaMH — OJHH TOJ1.

1. OIIEPAIIMH ITOBEPKH
1.1 Ilpr npoBeACHHH NOBEPKH AOIDKHBI ObITH BBIIOJHEHbI ONEpAlliH, YKa3anHple B Tabnune
1

Tabmuna 1 — Onepauny NoBEpPKH

Haspanue ollepaliii MOBEPKH Howmep O0g3aTeIbHOCTh IPOBEICHAS
MYHKTA ITpu Ilpu
METOJMKH | IIEpBHIHOMN NIepHOJIHIECKOH
IIOBEPKH TIOBEpKE IIOBEPKE

Brermnuit ocmotp 6.1 na Ja

OupoboBaHue 6.2 Ja Jla

TloxTBEp:KIEHAE cooTBeTcTBHS | 6.3 na Ha

TIpOrpaMMHEOTO obecreyeHns

Omnpenenenne auManas’oHa wH3MepeHuit M | 6.4 aa Ja

abCcoJIOTHOMH MOTPEIHOCTH: l

- ompeaenenne abcomoTHOH norpermnocTH | 6.4.1 na HeT

B JlHAarla3oHe TeMMNepaTypbl TOYKH PpOCHI

Hike -75 °C 642 na Ja

- onpeaencHue abCoOTHOH MOTPEITHOCTH

B JIMANA30HE TEMIICPATYPHl TOYKH POCHI OT -

75°C a0 0°C

1.2 Eciu OpH TpoBENeHHM TOM WM HHOM ONepaldy TOBEPKH MONYYeH OTPHLATENBHELH
pE3yIbTaT, JakHe1nas NoRepKa peKpaaercs.

2. CPEACTBA ITOBEPKH
2.1 Tlpu mpoRejieHHM TNOBEPKH JODKHBI OHITE MPUMEHEHB! CPEZICTBA, YKalaHHbIe B Tabuue

2.
Tabmna 2 — CpejcTBa noBepKy
Homep HanmenoBanue 9TaIOHHOTO CPeICTBA H3MEPEHHIT HIIH BCIOMOTaTEIbHOTO
IIYHKTa cpeJicTBa OBEPKH, HOMEP IOKYMEHTA, PEIIaMCHTHPYIOIIET0 TEXHHYCCKHC
METOAHKH TpefoBanusa K CPEACTBY, TEXHHYECKHE H METPOMOTHUCCKUE XapaKTePHCTHKH
HOBEPKH
' 6. Bapomerp-aHepoun KoHTposbHbIH M-67 TY 2504-1797-75, mManazoH H3MepeHHi
nassieHud o1 610 1o 790 MM pr.CT., IOIPEIHOCTE +0,8 MM PT.CT.
TepMmoMeTp pTyTHBIH cTekIsHHEI TabGoparoprsni TII-4, TY 25-2021.003-88,
T'OCT 28498-90, muanazon uamepenuii ot 0 10 55 °C, nena nenenus 0,1 °C,
norpermuocts + 0,2 °C
IlenxpomeTp acnupaunonnsni M-34-M, TV 52.07-(1'PI11.405 132.001)-92,
JHanazoH oTHoCcHTeMbHOI BraxocTh o1 10 10 100 % npu Temneparype ot 5
no40°C
6.1 [eneparop Braskuoro rasa Michell Instruments mommdurannn VDS-3 (nanee —
JTalOHHBIf TeHepatop 1), perucTpaunoHHbld HoMep B DexepambHOM
nHpopMauuoHEOM hoHae 1o 0OecneyeHHIO CAMHCTBA H3MepeHui 48434-11.
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Howmep HanmMenoBanne 9TaATOHHOIO CPECTBA H3MEPECHHE KIIH BCTIOMOTaTeIbHOIO
MyHKTa CPe/ICTBA MIOBEPKH, HOMEp A0KYMEHTA, PerJlaMEHTHDPYIOIIEr0 TEXHHYECKHE
METOIHKH TpebOBaHUS K CPEACTBY, TEXHHUECKHE H METPOIOTHYECKHE XapaKTepHCTHKH
TTOBEPKH
6.2 I'eneparop Bnaxuoro rasa Michell Instruments moguuxauun DG-4 (mance —

STAIOHHBOI  TeHepaTop 2), B  KOMIUIEKTAUHH ¢ KOHTPOJGLHEIM
KOHJICHCALIHOHHBLIM THTPOMETPOM, UMEIOIHI AHANA30H TeMIEePaTyphl TOUKH
pocel or -75 no +20 °C, npejensl JormyckaeMol aGComoTHON IOIpeImHoCTH |
+0,2 °C (perdcrpanuonssii Homep B MejiepanbHOM HHOOPMAMOHHOM (oHze
no ofecrieyeHnio enuHcTBa n3mepennit 48434-11)

2.2 Jlomyckaercss TNpPHMEHEHHE TIeHepaTOpOB  BJIDXHOro rasa ©e3  OmMOPHOro
KOHJICHCAIIHOHHONO ~ TMIPOMETpa, MMEIOMMX TMpejensl JomyckaeMol  abCcoimoTHOlM
TOTPEIHOCTH BOCIPOM3BEICHUS TeMIIepaTypsl TOUKHM pockl He Gonee + 0,5 °C.

2.3 Jlonyckaercs NpPHMEHEHHE MAPYIHX [E€HEpPAaTOPOB BIAXHOIO Ta3d, OTIMYHBIX OT
NEPEeYHCACHHBIX B Talbnulle, METPOIOTHYECKME XapaKTCPHCTMKM KOTOPBIX HE XYyXe
yKa3aHHbIX.

2.4 Bee cpencrpa MOBEPKH JOHKHEI HMETD CHCTBYIOLIHE CBHACTEIBECTEA O MOBEPKE.

3. TPEBOBAHUS BE3OIIACHOCTHU

3.1 Tlomemenue, B KOTOPOM IMPOBOAMTCA MOBEPKA JOJDKHO ObITE 060PYZ0BAHO MIPHTOUHO-
BBITSDKHOH BeHTHISILHEH.

3.2 Jlomxssl cobmoiateest TpeboBaius TEXHUKH GE30IAaCHOCTH JUIS 3ALIMTHI [IePCOHANa OT
NMOPaXEHUA IMEKTPUICCKHM TOKOM coracHo kiracey [ TOCT 12.2.007.0-75

3.3 K mnoBepke MOIMyCKAKOTCSA JIAlla, M3YyGMBIIHE IKCIUTYaTAllMOHHYKO JOKYMEHTAIMIO Ha
H3MEPHTEIH H NPOIESIIHi HeoOX0 MBI HHCTPYKTAXK.

4. YCJIOBHA TTOBEPKH
4.1 Ilpu mpoBCCHHHN NOBEPKH [OJDKHBI ORITH COOIIONCHBI CIIETYIOMME YCIOBHS:

B TEMIEpaTypa OKpyxkaroie cpezbl, °C 205
- amMocdeproe nasinenue, klla ot 98 0 104,6
- OTHOCHTEJIbHAS BJI&XKHOCTb OKpYXKaromieH cpesnl, % ot 30 no 80

5. MOAT'OTOBKA K [TOBEPKE

ITepen mpoBejieHHEM NOBEPKH AODKHEI OBITh BBUITOJHEHE! CACSAYIOLIKE MOATOTOBUTENLHEIE
paboTsI:

5.1 TIpopeps:0T KOMIUIEKTHOCTh W3MEDHTEJNSI B COOTBETCTBHM C 3KCILTYaTAlMOHHOM
JIoKymedTanuel (Ipyu NepBUYHOM NOBEpKE);

5.2TlogrotasnuBalor  M3meputens X pafoTe B COOTBETCTBHM €  TpeGOBaHUSIMH
IKCTUTyaTallHOHHOMN JIOKYMEHTALIHH;

5.3 TloarorasnuBaioT K pabore cpeAcTBa NMOBCPKH B COOTBETCTBHH C TPeOOBAHHUAMH MX
OKCIUTYyaTallHOHHOH AOKYMCHTALHH;

6. IPOBEJEHHUE [10BEPKH

6.1 Bremmuit ocMoTp

Ilpy BHEWHEM OCMOTpE YCTZHAB/IMBAIOT COOTBETCTBHE M3MEPHTENEll CIEXYIOMmMM
TpebOBaHMSIM:
- HCTIPAaBHOCTE OPTaHOB YTIPaBICHHUA;
- HAJIW4HE 3aBOJICKOI'0 HOMEPA Ha KOPITY<e;
- MapKHpOBKa JIOJKHA ObITh YCTKOH M COOTBETCTBOBATH TPCOOBAHMAM IKCIUTyaTAlMOHHOM
JIOKYMEHTaIHH;
- OTCYTCTBHE BHAMBIX TOBPEXKIACHHH KOPIYyCa, YUITHHHTENBLHOTO Kabess, JICKTPHYECKHX
PazbeMOB, 3alIUTHOTO PUILTPA CEHCOPa;

54



Axyuonepnoe Obwecmso
«3Ikonoeuueckue Cencopwl u Cucmemuly

4
HamepuTenn cUHTAIOTCA BLIAEPKABITHMH BHELTHHH OCMOTD, €CJIH OHH COOTBETCTBYIOT
YKa3aHHEIM BEILOE TPeOOBAHHSIM.
6.2 OmnpobGoeanue
6.2.1 BWIOYMTH NHTAHHE M3IMEPHTENS B IOP4JIKe, YKa3aHHOM B IKCIUIYaTaLHOHHOM
JOKYMEHTAITWH
6.2.2 YOcmiTecs, 4TO HA gHCIUies OTOOPaKalOTCs INOKA3AHMA H3MEPSEMBIX BE/IHYHH,
OTCYTCTBYIOT co0bImenHs 06 omubkax;
6.2.3 PezynkTater onpoOOBaHHA CUHTAIOTCA TIONOKHTENLHEIMH, €CIIH H3MepHTeNlH
COOTBETCTBYIOT YKA3AHHEIM BEIIIE TPEGORAHHAM.
6.3 ITonTBepiieHHe COOTBETCTBUS IIPOIPAMMHEOTO ObeciIeue Hns
6.3.1 Bepcus RBCTPOGHHOTO TpOrpaMMHOTe obecriedeHus M3IMEpHTENd  MONMQMKAIWM
WBI-1 H ykassieaetcs Ha lowibZie. BepcHs BCTPOEHHOIO HPOrpaMMHOIO obecredeHus
mopuduxaumit UBI-1 K-II, UBI-1 /X(-B)-III. UBI-1 /X(-B)-1112, UBI-1 /X(-B),
WBI'-1 /X(-B)-T upentuduippyerca IpH BKTOYSHHH H3MEPHTEN IIyTeM BEIBOAA Ha DKpail.
Bepcusn serpoentoro nporpammuoro obecnedenns nenomunenuit UBI-1 /X (-B)-111-/1, UBI'-1
/X(-B)-T ykazrizaercs B pasgene meno “HMudopmarirg o npubope™.
6.32 Pe3ymeTar IIPOBEpKHM COOTBETCTBHS IPOTPAMMHOTO  OOEClIeUeHHd  CHUHTAIOT
TOJIOKUTENRHBIM, €CIIA HOMED BEPCHH COOTBETCTBYeT ykazanHomy B OnMcaHud THra
(mpunoxenne k CeunerenseTBy 00 YTBEpHKICHAH THIIA).
6.4 Onpenenenne MeTPOIOTHIECKHUX XapAKTEPHCTHK H3MEPHTENCH
6.4.1 Onpenenenre aGcomMOTHOI MOrPEITHOCTH B AHANA30HE TEMIIEPATYPE] TOUKH POCH HEMKE
-SEC.
6.4.1.1 MamepuTens noAxIEOYaeTCs K BEIXOAY Ta3a 3TalOHHOIo redeparopa 1. B stamoHHOM
resepatope 1 TOCHENOBATElILHO 3aJat0T [IBA 3HAYEHWS TEMIIepATYphl TOYKH POCHI,
pacrpenenerHbie B muanasone o1 -80 °C no -75 °C. YcranaBiuBarh 3HA9EHHS TEMITEPATYPBI
TOYKH POCH CNEAYET OT HINKHEeH rpaHHllbl AHANa3oHa K BepxHeil. He momyckaeres oterynats
OT KpaHHHX 3HA9EHHH JHanazoHa 3a1anng ceemme 1 °C.
6.4.1.2 Ilocne BEIXOJA STANOHHOTO reHeparopa | Ha 3aJaHHLIA PENHM H YCTAHOBISHHS
TOCTOSHHEIX IOKA3aHU# H3MEPHTEss, 3aMUCEBAIOT HM3MEPEHHOE 3HAUEHHE TEeMOEpaTypHl
TOUKH POCHI [10 M3MEPUTEID M JASHCTBHUTE/IEHOE 3HAYEHHE TEMIIEPATYPEI TOUKH DOCHI 10
3TAIOHHOMY TeHeparopy 1, nocie dero onpejensercs alcolOTHas MOTPEMHOCTE [0
bopmyne:
A’f‘;ﬁ e de- Td_; (1}

rane  Td;— noxaszaHws TEMIICPaTYPhl TOYKH POCE H3MepuTed, °C;
Td; — neHcTBHTENbHOE 3HAUEHHE TEMIIepaTyphl TOUKH DPOCHI BOCHPOH3IBOIUMOE B
9TATIOHHOM reneparopel, °C.

Pezynerar ompejeneHus MOTPEIIHOCTH CUHMTAIOT NONOXKHUTEILHBIM, €CiH abCcomoTHas
TIOrPEIIHOCTE H3MEPUTENEH BO BCEX TOUKAX IIOBEPKH HE IIPEBHIMIAET NIPELENOB, YKA3aHHEIX B
Onucanuyn THna (npunoxesie K CBUAETENECTRY 06 YTREDKICHHM THIIA),

6.4.2 Onpenencrne abCONMOTHOH IOrPEIIHOCTH B JAHAIa30HE TEMIIEPATYPhl TOYKH POCH
ot -75 °C no 0 °C.

6.4.2.1 HM3amcpuTenbk HOIKIIOYACTCH K BBIXOMY Iasa 3TAJOHHOTO reHepatopa 2. B
9TAIOHHOM TEHepaTope 2 IocIefoBaTelnsHo 381al0T He MeHee IIATH 3HAYCHHE TeMIIEpaTyphl
TOTH POCHL, pachnpeielsHHbIX B auanazoHe -75 °C go 0 °C. Ycramasneparth 3HadeHus
TEeMIIEPATYpPEl TOYKH POCHl CledyeT OT HHNHed TIpaHMUBl [auanasoHa K BepxHed. He
JOMYCKaeTCd OTCTYIIATE OT KpaiiHHX 3Ha9eHHI 1uanazona 3a7anus ceenne 5°C.

6.4.2.2 Tlocre BEIXOJA STANIOHHOTO TeHepaTopa 2 Ha 3aJAHHEL PEXUM H YCTAHOBIEHMS
TIOCTOSHHBIX TIOKA3AHWIT WIMEPHTE/s, 3AIMCHIBAIOT KIMEPEHHOE 3HAYEHHE TeMIIepaTyphl
TOYKH POCHI TIO W3MEPHMTEN0, NCACTBHTENBHOE 3HAaYEHUE TEMITEPATYPHl TOYKWM POCHI TIO
ITATOHHOMY TCHCPATOPY 2 W OTPCACIAIOT abCOMOTHYIO HOTpeInHOCTh o hopmyre 1.

55



Axyuoneproe Obuecmeo
«3Ikonoeuueckue Cencopwl u Cucmemuly

5
Pesynua‘r OIpe/iesieHHs NOTPEeIIHOCTH CUMTAIOT ITOJIOKHTEILHBIM, €CIIH abcomoTHAas

TIOTPEIIHOCTS N3MEPUTENell BO BCeX TOUKAX MOBEPKH HE [IPeBbILIALT IIPEJeI0B, YKA3aHHEIX B
Onucasnn THna (npuioxenne Kk CBUAETETLCTRY 00 YTBEPX/ICHHH THIIA).

7. OPOPMJIEHHE PE3VJILTATOB IIOBEPKH

7.1 PesyapTaTel MOBepKH BHOCAT B  IIPOTOKOJ, pexomenayemas ¢GopMa KOTOpPOTo
npusegena B IIpunoxenun 1.

7.2 TlonoxuTeIbHbIE Pe3yIbTaThl MOBEPKHA OhOPMISIOTCH CBUAETENECTBOM YCTAHORIEHHOM
(OpMEL, MITH 3aITMCHIO B NACTIOPTE, 3aBEPAEMON NMOAITUCHIO TOBEPUTEIIS M 3HAKOM [OBEPKH.
7.3 Usmeputenb, ynoBIETBOPAIOUIMI TpeOOBAHHAM HACTOALICH METOAMKH MOBEPKH,
npu3HaETCA TOAHBIM.

7.4 Usmeputeib, He YAOBJIETBOPSIOUIMI TpeOOBaHHAM HACTOAMEH METOAHKH MOBEPKH K
9KCILUTyaTalliK He JI0IMyCKaeTes M Ha HEero BRIIAeTCS M3BEIIEHHE O HeIIPHIO/IHOCTH.

7.5 3HaK IOBEPKH HAHOCHTCS HA CBHIETENLCTBO O MOBEPKE WM 3alKMCHIO B Iacropre

(dopmynspe).
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IMpunoxenne 1
(Pexomenryemoe)
IMPOTOKOJI ITOBEPKH

1) HamMenosanue N Y
2) 3a. Ne y A

3) Ilpunanexur
4) HaumeHopBaHHe HOPMATHEHOIO JOKYMEHTA IO IOBEPKE

5) HaumenoraHue, 0603HAaYEHHNE, 32BOJCKHE HOMEPA IIPHMEHIEMEIX CPEJICTB MOBEPKH

6) Bun nopepku (nepBUuHad, MepHOIAYECKad)

7) Yenoeus nosepxi:

- TEMIIEpaTypa OKpyKalomero posayxa _ °C;

- aTMOC(epHOE JaBieH’e klTa;

- OTHOCHTENILHAS BIAKHOCTE %b.

8) PesyiasTarhl MOBEPKH:

PesyirTarTsr BHEMHAEIO 06MOTpa

Pesyaptars onpobosanns

PesynsTaThl MOATBEPKICHHA COOTBETCTBHA IPOrPAMMHOr0 0becTIedeH A

Pesynerats! onpenencHAA abCOMOTHOH ITOTPEIMHOCTH

Ne n/m [Toxazanns Heticteurensuoe | [lomydennoe Ipexemnt
(Touxa m3mepHTend, °C | 3HaveHHe 1o 3HaueHHe LOITyCKaeMoi
MOBEPKH ) DTAIOHHOMY abcomoTHOH abcomoTHOH

reseparopy, “C norpeutocry, °C norpemnocetH, °C

BrBoa: }

JakmoveHue

(COOTBETCTBYET HIIM HE COOTBETCTBYET TPEOOBAHISM, IPHBEICHHLIM B IAHHOI MeTOIHKE)

@©HO ¥ DOAIHCE TOBCPUTCNA
BrigaHo CBHIETENECTBO O IOBEPKE oT
(Brimano #3semenne 0 HEIpHIOOHOCTH oT )
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IMPUJIO’)KEHUE B

Pekomenoauuu nO NOOKIOYUEHUID umepumesbHvlx npeoﬁpa3oeameﬂet2 elaxycHocmu u
cU2pomempoe K 2a3z06bIM Mazucmpaiim

Ilookntouenue muna «epeska», HIIBT-08

Haubonee onTuManabHOE MOAKIIOUEHHE JIsi U3MEPEHUS BIIKHOCTH, TPU JIaBJICHUU Ta3a B
razonpoBojne Hmxke 16212 klla u nuamerpe razompoBoma Oonee 30 wmwm. [loakmroueHue
o0ecreynBaeT MaKCUMaIbHYI0 TOYHOCTh U CKOPOCTh H3MEPEHHIA, pUCyHOK B1.

[ 1

80-19LM
qualesocedgoad]y

Pucynox Bl I3MepeHue B ra3onpoBojie

Ilooknwuenue muna «omkpoimulii dainacy (HeodX00UMa nPpomMouHan Kamepa)

[TogkiaroueHue ¢ OTBOJOM aHAIM3MpPyeMOro Tra3a u3 wmaructpanu. OobecnieunBaeT
ONTUMAJIFHOE OBICTPOACHCTBHE U TOUHOCTh U3MEpEHUi. Pa3nensercs Ha Tpu MOATHIIA.

[lepBblii OATHIT MOAKIIIOUEHUS NPHUMEHSETCS NPU JABJICHUAX Ta3a B ra3olpOBOJIE HUXKE
2533, 16212, 40530 klla mms mpeobOpazomareneir MIIBT-08-/[1(-I1C), UIIBT-08-A2(-I1C) u
UIIBT-08-A3(-I1C) cooTtBercTBeHHO, pucyHOK B2. Penykropom wmim npoccenem (PJ) 3amaércs
pacxo]i ra3a 4epes MpoTOYHYI0 Kamepy Ha ypoBHe 20-60 j1/4.
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Bbixog rasa

BO-LELK
suaienacedgoad])

|

O
20-60 n/

Maructpanb

Pucynox B2 IlonkmtoueHue «OTKPBITBIN Oaifrac» B ra30mpoBoe

Bropoii moaTHn NmoAKIIOUEHUs MPUMEHSIETCA NPHU JAaBJICHUAX Ta3a B ra3olpOBOJIE BHIIIE
2533 klla B cimywasix, KOorja TMOHM)KEHHME JABJIECHHS Ta3a JI0 aTMOC(PEPHOr0 HE MPHUBOJIUT K
CHYDKEHHIO BIAXKHOCTH ra3a HYbKe auana3ona usmepenuii (munyc 80 °C), pucynok B3. Pexykropom
(PHI) 3amaércst pacxon rasza yepe3 mpoTOUYHYIO0 kKamepy Ha ypoBHe 20-60 /4.

Tpetuii moaTun mpuMeHsieTcs NpU AaBlIEHHMSIX raza B razompoBoje Bbime 2533 klla B
cllydasix, KOTJa TOHMXEHHE JaBJICHHsS raza JO0 aTMOC(PEPHOTO MOXKET MNPUBECTH K CHHUIKEHHUIO
BJIQKHOCTH Tra3a Huxe quanasona msmepenus (munyc 80 °C), pucynok B4. Pemxykropom (PJ1)
3a/1aéTcs JIaBJICHHE ra3a B TOYKE M3MEpPEHHUs] 00ECleyuBaIOIIEe BJIAXKHOCTh Ia3a B JOMYCTUMOM
JMana3oHe W3MepeHud, penykropom wuian apocceneMm (PJI2) 3amaércs pacxon rasza  uepes
MIPOTOYHYIO Kamepy Ha ypoBHe 20-60 i1/u.
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Bbixog rasa

a0-Laun
Aualgnocedocad])

[ 1

e e Bl )
f

20-60 nfy

Marucrpane

Pucynox B3 IlonkmtoueHue «OTKPHITHIN Oaifriac» B ra30mpoBoe
¢ nasiieHue Boire 2533 klla

Bbixop rasa

80-L8un
auareaoredgoad]]

M1

%{j :

MarucTpans

Pucynox B4 lloaxinioueHne «OTKpBITHIN Oaiiiac» B ra3onpoBoje ¢ AapieHue Bbime 2533 klla mms
WCKIIIOYCHMS CIIy4acB BBIXOJA 33 JUAIA30H U3MEPEHUS
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Hooknwuenue muna «3aKkpvimotii danunac» (Heodxoouma npomouUHan Kamepa),
Hcnonp3yercss npu HEBO3MOKHOCTU MOJKIIIOUEHUS] THUIA «OTKPBITHIM Oaitmac». JlaBieHue
rasa B Ta3oNpoBOJE HE JOKHO mpeBbimath 2533, 16212, 40530 xIla nns mpeobpa3oBareneit
HIIBT-08-/11(-11C), UTIBT-08-12(-I1C) u UIIBT-08-A3(-IIC) cooTBeTcTBeHHO. Pexomenmyercs
MOJKIII0YaTh  mpeoOpa3oBarellb MAaKCUMAlbHO KOPOTKHUMH — TPYOKaMH, 4YTOOBI TOBBICHUTH
OBICTPOJICHCTBUE U3MEPEHUH, PUCYHOK BS5.

80-rL9UM
auasenotedaoed])

g:':@]:: :@:ﬁ
i j

Maructpane

Pucynok B5 «3akpsiThlii Oaiinacy

61



Axyuoneproe Obwecmso
«Okonocuueckue Cencopul u Cucmemoiy

NMPUJIOXEHUE I
Pacnaiika xka0eseii

Pacnaiika ka0eJisl 1JI NOAKJIIOYEHUS TPUOOPA K KOMIIBIOTEPY

K npubopy K KOMNbOTEPY
Uenb  [Kout. Kowt.| Llenb
1 1
A 2 2 A
B 3 >< o B
‘ 4 4
| O6Lwunn 5 5 Obuwmn
6 6
7 ¥
Pasvém DB-9(pozetka) 3 8
CO CTOPOHbI MOHTaXa |
S 9 | _|
Pasbém DB-9(poseTka) Pasvém DB-9(posetka)
Pacnaiika kaeJisi 1151 NOAKJIIOYEHHs NPeodpa3oBaTeisi K npudopy
K npeobpasosaTento K npubopy
Llens | KoHrT. Kout.| Uenb
A 1 >< 1 A
B 2 2 B
Obwun 3 3 ObLwum
Pasbém PC4(poseTka) Mutaxue 4 | 4 MuTaHue
CQ CTOROHE! MO Paabém PC4(posetka) Pasuém PC4(poseTka)
Pacnaiika ka0eJsi 1JIs1 NOAKJIIOYEHHUS JATYUKA JaBJIEHUsI K IPUOOpPY
K AaT4MKy AaBneHns K npubopy
. Uemb  [KoT.| eecceeoo.. Kowt.| Llenb
Mutanne | 1 — 1 A
CwvrHan 2 — X 2 B
O6umin | 3 — Y3 Obwwmin
Pasbém OHLI-OPI-09(posetka) 4 — 4 MutanHue
CO CTOPOHBI MOHTANA Pasbém OHLI-OPI-09(poseTtka) Pasbém PC4(posertka)
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MNPUJIO)KEHUE [

O0MeH 1aHHBIME 10 ipoTokoam Modbus RTU

Ocob6ennoctu peanmuszanud Modbus RTU:
Wurepdeiicer RS-232-485. 8§ Our naHHbIX 0Oe3 KOHTposs YETHOCTH, 2 CTON OuTa.
MaxkcumanbHbIi TaliMayT oTBeTa 100 MC.

JlanHble M3MEpEeHU U COCTOSHHUSA HaXOASATCs BO BXOAHBIX peructpax (Input Registers),
gutaeMbix Qynkmnuei 0x04. Ipyrue ¢yHKIIMN TpuOOop HE MOAIEPKUBACT U MPU UX HCIIOTH30BAHUH
BepHET ommOKy ¢ kogom 0x01 (Illegal Function).

MakcuManbHOE KOJIHMYECTBO EAMHOBPEMEHHO 3allpalliiBaeMbIX pPETUCTpoB - 32. Ecmu
3ampoieHo Oonblie, mpudop BepHET omudKy ¢ kogom 0x02 (Illegal Data Address).

AJlpecHbI€ TaHHBIE
Ha ogun m3meputenbHbI KaHan BbiaeneHo 32 peructpa. M3aMepurensHbie AaHHbIE B MEPBBIX 16
peructpax. J[aHHbIe COCTOSAHMS — B MOCeAyOMUX 16 perucrpax

Howmep peructpa naHHBIX H3MEPEHUN PACCUUTHIBAETCS 10 (hopmyie:
NpeFMCTpa JTAHHBIX U3MEPEHUI = (NKaHana - 1) * 32 + (NnapaM - 1) * 2 (1)

I'me Ngapana — HOMEp U3MEPUTETHHOTO KaHAJIA,
Npapav — HOMEp IIapaMeTpa U3MepeHHs

Howmep peructpa cocrosinus (ommboK) pacCUuThIBaeTCs 1Mo hopMmyIe:
NperHCTpa JAaHHBIX COCTOSHUA = (NKaHaﬂa - 1) * 32 + (NnapaM_ 1) * 2 + 16 (2)

e Nxanara — HOMEp U3MEPUTENHHOTO KaHama,
N papay — HOMEP TIapaMeTpa U3MEPEHHS

Hymepamust peructpoB ocymectsisiercss ¢ 0. Hekoropele mnporpamMMHbIE KOMILUIEKCHI

HYMEpPYIOT BXOJHBIE perucTpsl ¢ 1. B 3Tom ciyuae cienyer n06aBisTh K (opmynam pacdéra,
€IMHHULLY.
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HBI'-1 /X
Hywmeparus napaMeTpoB U3MepeHus OCYILECTBISETCS B COOTBETCTBUHU ¢ Tabnuueit 1
Tabmuna 1
Howmep Haspanue
napamerpa rnapamerpa
3MepeHus U3MEpEHUs
Kanan 1 1 Temneparypa, °C
(BIaXXHOCTB) 2 Bnaxxnocts, °C T.p.
3 BnaxHocTb, MI/M>
4 Bnaxunocts, %
5 BnaxxnocTs, ppm
Kanan 2 1 JlaBnenue, atM
(maByeHmE)

Hannsie u3mepenuit umerotr Qopmar float IEEE 754. OgHo u3MepeHue 3aHUMAaeT JBa
UAYIMX TOAPSAJ PETUCTpa, IPU 3TOM B MIIAJIIEM PETUCTPE HAXOAUTCS MIaJIlas 4acTh YHUCIA.
Hanpumep, 3nauenue temnepatypst 23.0 (0x41B8162D) noxkurcs B peructpsl n-1 u n kak 0x162D
u 0x41B8.

Jannsle coctosiHus (ommbok) uMmerT ¢opmar aByxOaiitoro 6e3zHakoBoro menoro. Obda
OaiiTa STOro IENIOro Bcerha oauWHakoBble. Hampumep, 3HaueHwem peructpa omuoOkm 0x0101
cnenyet cuutatb 0x01.

baiiT cocTostHUS mpeACcTaBIIsIeT OO0 OUTOBOE TIOJIE CO 3HAYCHUSIMH
bur 0 — omubka cBsi3u ¢ mpeodpazoBaTesieM;
bur 1 — HapymeHne HUKHEN IpaHULBl U3MEPEHUS;
but 2 — Hapymienure BepXHel rpaHUIlbl U3MEPEHMUS;
bur 4 — BHyTpeHH:s omnbka npeoOpa3zoBaTes;
bur 5 — ommbka nepecuéra;
but 6 — xomruiekcHas ommoka,
bur 7 — ommbka BEIYUCIAEMOTO TapaMeTpa.

HOpMaJIBHOC 3HaueHue Oaiita omnook — 0 (HM OAMH OUT HE BHICTABJIEH).

NoookowndE

IIpumep 1. aBnenue Broporo kaHana: Niauana =2, Npapaw =1, TOTHA:
NperHCTpa JTAaHHBIX U3MEPEHUI = (2 - 1) * 32 + (1 > 1) R 2 = 32 (3)
AJpec perucTpa CoCTOSHUS BBIUUCIISIETCS IO popMyIie

NperHCTpa JAQHHBIX COCTOSTHUS = (2 - 1) “ 32 + (1 - 1) * 2 + 16 = 48 (4)
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