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BBEJJEHHUE

HactoAwee pyKoBOACTBO MO  3KCAJyaTauuMM U MACNOPT  ABAAKTCA  OOKYMEHTOM,
YOOCTOBEPAIOLMM OCHOBHbIE MapameTpbl M TeXHMYECKMEe XapPaKTePUCTUKM ra3oaHaamn3artopa
mogmnbukaumm NKr-4 /X (ncnonHenuna NKr-4 /1-C-K-2A, NMKr-4 /1-C-K-4p-2A).

HacTosALee pykoBOACTBO NO 3KCM/IyaTaLMmM M NACNOPT NO3BONAOT 03HAKOMMUTLCA C YCTPOMUCTBOM
M NPUHLMNOM paboTbl razoaHanmsatopa moaudukaumm MKr-4 /X (ncnonHenus NKr-4 /1-C-K-2A, MKr-
4 /1-C-K-4P-2A) u ycTtaHaBAMBAlOT NpaBuaa ero aKcnayatauuum, cobaogeHne Kotopbix obecneunsaer
noaneprkaHue ero B NOCTOAHHOM rOTOBHOCTM K paborTe.
l[a30aHanmM3aTop BbINyCKaeTca cornacHo TY 4215-004-70203816-2015.

B KOHCTPYKLUMIO, BHEWHWIA BWUA, ISNEKTPUYECKME CXeMbl W MporpaMmHoe obecneyeHune
rasoaHanM3atopa MoOryT 6biTb BHeCeHbl WM3MeHeHMA 6e3 npeaBapUTENbHOTO YBEAOMIEHUA, He
yXyALaoLwme ero MeTposiormyeckme nu TeXHUYeCKue XxapaKTepuCcTmKu.

MpaBa Ha TOMO/IOrMIO BCEX MEYATHbIX NaT, CXeMHble pelleHua, NporpammHoe obecneyeHune u
KOHCTPYKTUMBHOE WCMOJIHEHWE MNpUHaanexkat usrotosutento — AO “IKCUC”. KonupoBaHue wu
NCNO/Nb30BaHMeE — TOIbKO C paspeLleHusa N3rotToBmuTens.

B cnyyae nepepgauun razoaHanusatopa Ha Apyroe npeanpuatve Uau B Apyroe nogpasgeneHue
ONA 3KcnayaTaumMn UAM peMOHTa, HacTosllee PYKOBOACTBO MO 3KCNAyaTauuu M nacnopT nognexar
nepenave BMecTe € ra3oaHasiM3aToOpPOM.

MNoBepKa ocywecTenaetcs no MIM-242-1930-2015 "a30aHann3aTopbl KNCAOPOAA U OKCMAA
yrnepoga MNKr-4 moanoukaunii NMKr-4 B, NKr-4 H, NKr-4 / X. Metoauka nosepkun", paspabotaHHbIM U
yTBepXAeHHbIMm TUM CN OTYN "BHUUM nm O.U. Menaeneesa" «22» niona 2015 .

NHTepBan mexay NoBepKaMu — OAUH rog,.
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1 HA3HAYEHHUE U3JEJINA
1.1 TrasoaHanusatopbl [Kr-4 /X - npeaHasHayeHbl ANA  HENPEPbIBHOrO (KPYrnocyTo4Horo)
N3MepPEeHMUA, PerncTpauumn u peryanposaHma ob6beMHon JOAM KMCAopoaa.
1.2 Ta3o0aHann3aTop MOMKET MCNONb30BATLCA B PA3/IMYHbBIX OTPACAAX NMPOMbIWIEHHOCTH, CEIbCKOTO
X03ANCTBA, MeAULMHE, SHEPTETHKE.
2 TEXHHWYECKHUE XAPAKTEPUCTUKHU U3JAE/IUA U YCJI0BUA IKCIIJIYATALLUA
2.1 TexHMYECKMe xapaKTepuCTUKM ra3oaHannsaTopa npmeeseHbl B Tabanye 2.1.
Tabauuya 2.1
HavmeHoBaHuMe napameTpa, eaAnHULbI U3SMepeHna 3HayveHue
[AnanasoHbl nsmepeHma obbeMHoON JoAM KUcnopoaa, %
BapmaHT 1 ot 0 p0 30
BapuaHT 2 ot 0 no 100
Mpeaenbl OCHOBHOM A0MYyCKaeMoin abCcoNtOTHOM NOrpeLHoCTH
n3mepeHma obbeMHOM foan Kucnopoaa npu temnepatype 20 °C, %
BapuaHT 1: B ananasoHe ot 0 no 30 % 0.4
BapuaHT 2: B ananasoHe ot 0 go 100 % 1
Mpeaen gonyckaemomn AONOAHUTENBHOW NOTrPELLHOCTH cMm. Tabanuy 2.3
Mpegensl [0nNycKaeMoi Bapuaumu BbIXO4HOrO CMrHana 0,5
rasoaHanmMsaTopa, B A0NAX OT MpeaenoB [0MYyCKaemMon OCHOBHOWM
abcontoTHOM NorpewHoCTH
MNpepen  ponyckaemoro M3MeHeHuA BbIXOAHOrO  CUrHana 0,5
CTalUMOHApPHOro rasoaHanMsaTopa B TedyeHue 24 4 HenpepbiBHOM
paboTbl, B 4ONAX OT Npeaena A0onycKaemMoi OCHOBHOM NOrpeLHoCcTM
HomunHanbHOEe BpemMs yCTaHOB/IEHMA NOKa3aHUM Toguom, C, HE BONee 30
Bpemsa nporpesa rasoaHanmMsaTopa, MUH, He bonee 5
PekomeHayemblit pacxon rasa B npeobpasosaTeniax C MNPOTOYHOM o70,1800,5
KamepoWn, n1/MUH
KonnuyectBo ToMEK aBTOMATUYECKON CTAaTUCTUKM 30000
HanpaxxeHue nutaHuA 220+22 B, 50+1 Iy,
MNoTpebnsaemasn ra3oaHaN3aTOPOM MOLLHOCTb, BT, He 6onee 30
OnnHa Kabensa ana NnoAKAYeHnA N3MepUTENbHOrO
npeobpasoBartena K usmeputenbHomy 610Ky, M, He 6onee 1000

MHTepdeiic cBA3M C KOMNbIOTEPOM

RS-232, USB, RS-485 nnu
Ethernet 100BASE-TX

ToKoBbIN BbIXOA,:
J1anasoH u3meHeHus BbIXOAHOIo TOKa, MA

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

JNCKPETHOCTb U3MEHEHMA BbIXOAHOIO TOKA, MKA 19.5;4.9; 19.5
MaKcumanbHoe conpoTmBaeHmne Harpyskmn, Om 300; 1000; 300
Macca razoaHanm13aTopa, Kr, He bosee 1,5
abapuTHble pa3mepbl ra3oaHaAn3aTopa C Y4ETOM NPUCOEANHEHHDIX

pasbemoB, MM, He 6onee 150x255x235
Macca usmeputenbHoro npeobpasosartens, Kr, He 6onee 0,5
MabapuTHbIe pasmepbl U3MePUTENbHbIX NPpeobpasoBaTenen,

MM, He bonee 210x40x100
CpepHAs HapaboTKa Ha OTKa3 rasoaHanM3aTopa, Y 15000
CpeaHuin cpok cny»Kbbl, NeT, He meHee 5

* - MOXKeT bbITb USMEHEHO MO 3aKasy
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2.2 Ycnosusa aKcnyaTauum npuseaeHsl B Tabaunue 2.2.

Tabnuya 2.2
HaumeHoBaHue napameTtpa, eaUHULbI USMEPEHUA 3HaueHue
Paboune ycnosua npumeHeHUA 610Ka nsmepeHums
- Temnepartypa Bo3ayxa, °C oTt-20pm80+40
- OTHOCUTE/IbHAA BNAXKHOCTb, % ot 10 po 95
(6e3 KoHaeHcaumu Bnaru)
- aTmocdepHoe gasneHue, KlMa ot 84 no 106,7

* _ MOXeT BbITb U3MEHEHO NO 3aKa3sy

BHUMAHMUE !!!

CopeprkaHMe MexaHUYeCKUX M arpecCUMBHbIX MPUMECEN B OKPYKAKOLWENW M KOHTPOAUPYEMOM
cpene (xnopa, cepbl, ammmnaka, pochopa, MbillibAKa, CYPbMbl U UX COEANHEHWI), OTPABAAOLMX
3N1eMEeHTbI JATYMKA, HE AO/IKHO NPEBbIWATb Npeae/ibHO A0NYCKAaeMbIX KOHLEHTPaLMN COrnacHo
rOCT 12.1.005-88.

Tabauya 2.3
Mpeaensl 4ONYCKAaeMOM AONOAHUTENbHON NOFPeLHOCTH *
rasoaHanmsaTopa OT U3MEeHeHuUA

Onpegenaemblit OTHOCUTENbHOM

KOMMOHEHT TemnepaTypbl, OaBneHus, B/IAXKHOCTU B AManasoHe
Ha Kaxgble 10 °C Ha Kaxkable 3,3 Kla pabounx ycnosui
aKcnayaTaumm
Kncnopog 1,0 0,7 0,5

MpumeyaHue - * - OTHOCUTENBHO YCI0BMIA, MPU KOTOPbIX NPOBOAMAOCH ONpeaeseHne OCHOBHOM
NOrpeLHoCcTy.
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3 YCTPOWMCTBO U IIPUHLIUII PABOTEI

3.1 YcrpoiicTBo razoaHanunsartopa

Fa30aHaNM3aTOP COCTOMT M3 60KA M3MEPEHUSA M MOAKNOYAEMbIX K HEMY M3MEPUTENbHbIX

npeobpasoBareneit, coeguHAEMbIX C 6TOKOM U3MEPEHUA YANMHUTEIbHbIMU Kabensmn aanHom
00 1000 meTpoB.

3.2 Bnok usmepenusn
3.2.1 KoHcTpyKumua 6n10Ka

BNIOK M3MepeHua M3roTaBMBaETCA B M1aCTMacCOBOM KOpnyce B HAaCTO/IbHOM BapuaHTe. Ha
NvueBon naHenn 610Ka PacnosioXKeHbl 3N1EMEHTbI YpaBaeHUA U MHANKAUUKU. Ha 3aaHei
naHenn pacnoaaraloTca pasbemMbl 41A NOAKNOUEHNA U3MEPUTENbHbIX NpeobpasoBaTtenen,
pa3beMbl BbIXOA0B YETbIPEX Pee, PasbeMbl ABYX TOKOBbIX BbIXOA0B, pa3béMbl MHTEPDENCOB

RS-232, USB, RS-485 nnu Ethernet, B 3aBucMMOCTM OT MOoAUPUKALINM, AepKaTeNb
npeaoxpaHuTens.

3.2.2 Jlnuyesasa naHenb
BHewHW BuA, Anuesoi naHenu, cm. PucyHok 3.1, PucyHok 3.2.
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PucyHok 3.1 Bua nvueBsoit naHenu rasoaHanansartopa, ucnosnHenue MKr-4 /1-C-K-2A

1 KHonka/ MHaukatop "Cetb"

5 KHonKa Q
2 WNupukaTtop “AasneHune”
A PA 6 KHorka |\
3 NHaukaTtop “KoHueHTpauua”
7 KHOMKa |Bws6op
4 M'pynna ceeToanonos “EanHULbI —
KOHUEeHTpaLuum 8 Khonka |[®5®
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PucyHoK 3.2 Bua nvuesoi naHenun rasoaHanmnsartopa, ucnonHexue MKr-4 /1-C-K-4P-2A

1 KHonka “CeTb” 9 Knonka

3 NHamkaTtop “Pexxnm”

4 NnankaTop “KoHueHTpauyma” 10 KHonka

5 NHankaTtop “NapameTp”

6 N'pynna ceeToanoaos “Bbixoabl” 11 KHonka
7 l'pynna ceetoanonos “KaHanbi ynpasneHmna”

8 CeBeTtoamoapl nepecyeta “EQUHMLbI KOHUEHTPaLUn 12 KHOMKa

KHonka/Csetogmop, “CeTb” UCNONb3yeTCA ANA BKAKOUYEHWA/BbIKAOYEHMA ra3oaHannsaTopa u ans
0TOOparKeHMA BKIOYEHHOIO COCTOAHWUA ra3oaHan3aTopa.

NHamkatop “PexXum” CcayXUT AN OTOOpakeHMa pPeKMMOB HACTPOMKM, a TaKxKe Ans
0b03HayeHMss Buaa napameTpa W WHAMKAUUK JaBaeHua (Npyu MCNONb30BaHUKM AaTyMKa
nasneHus).

NHamkatop “KoHueHTpauuma” cayKut ana otobparkeHma 3Ha4eHMN KOHUEHTPALMN KMCIopoaa B
PEXUME U3MEPEHUA, a TaKKe AN oTobparkeHus UMbPOBOro 3Ha4YeHWA napameTpa nNpu ero
YyCTaHOBKE (M3MEeHEeHUM).

lpynna ceBeToamonoB “EguHuMubl KOHUEHTpauun”
KoHUeHTpauumn Oz, KOTopble BbIBOAATCA HA MHAMKATOP.

KHonku Q (“YBennuenune”) u V (“YmeHbLueHune”) ncnonb3yoTca Ana nepemelleHuns no

MEHKO U ONA Bbl60pa OI'ILI,MH pa6OTbI rasoaHannm3aTopa; USMeHeHUA LI,Md)pOBOI'O 3Ha4YeHNA Kakoro-

NmMbo napameTpa Npu ero ycTaHOBKe.

[na KHOMoK V n Q B ra3oaHanuM3aTope NpeaycMOTPEH PEXKMM aBTOMOBTOPA, NPU KOTOPOM

OAHOKPATHOE HaXaTue M OTMNyCKaHWe KHOMKMU NPMBOAUT K U3MEHEHUIO Ha 1 eAnHMLY MnaaLlero
paspAna. B 1o e Bpema gnautenbHoe (30ecb u dasee «daumenbHoe» o3Havyaem He meHee 2

ceKde) HaXaTtune OAHOVI M3 KHOMOK npueeneT K YCKOpeHHOMY U3MEHEHUIO HNCAa.

KHorKa ncnonblyetca aonAa nepemeweHnAa no MeHw U anAd Bbl60pa OI'ILI,VIVI pa6OTbI

o603HavaeT TMN eaunHuy, oTobparkeHus

rasoaHanamsaTtopa.

KHonka MCNONb3YeTCA ANA  UMKAMYECKOTO U3MEHEHUs eauHUL, OTobpakeHus
KOHUEeHTpaunu. Mpu 3ToM TeKyllas egMH1La NoACBEYMBAETCA COOTBETCTBYIOWMM CBETOAMOA0M
13 rpynnbl "EAMHULDbI KOHUEHTpauun".
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lpynna cBeTOAMOA0B — MHOMKATOPOB IMHUIA ynpaBaeHus “Bbixogbl” CNyXUT ANa oTobparkeHusa

pexXnMmoB ynpasaeHnAa BHEWHUMU yCTpOﬁCTBaMM, M CUTHANUSUNPYIOT O BKAKOYEHUU
COOTBETCTBYHOLWMX BbIXOAHbIX YCTpOﬁCTB.

NHankaTop “MapameTtp” cnyKuT ans oTobparkeHMA COCTOSHMA KaHaNoB ynpaBaeHuUs.
lpynna ceeToamonos “KaHanbl ynpaBneHna” ob603HavyaeT COOTBETCTBYHOWMI KaHaN yNpaBaeHus,
COCTOAIHWE KOTOPOro BbIBOAUTCA HAa MHAMKATOP.

3.2.3 3apHAsa naHenb
BHewHWI BuA 3a4Hen naHenn razoaHanmsaTopa, cm PucyHoK 3.3, PucyHok 3.4.
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W3MEPUTENbHbINA ™. MPEOBPA30OBATENb
NPEOBPA3O0OBATENDb “._ OABNEHUKA @
“‘\ B
& S 8
o
IEI Ty 7
8
RS-232 5 6
+ - | + -
@ LI L @ r@—l r@—l
IER RN o olle o
. y
6
,8
///
2 B ¥
£ 0.5A/~2208,50 Iy
M3MEPUTENBHBLIA ‘\\RPEOEPAI!DBATEI‘Ib
NMPEOEBPA3OBATENDB .. HAABNEHWA @ )
=] 7
1 /
RS-485 1 2 3 4 5 [
A [B [ i el Nl E et i B Hon | H=R
* & @ I/l ./l L PR e . 0|0, @ L
/ // e
57 4 3 9 6

PucyHoK 3.3 3agHAa naHenb rasoaHanusaTtopa ceepxy BHU3 MKI-4 /1-C-K-2A, NKr-4 /1-C-K-4P-2A

1 Pasbem “UsmeputenbHbiii
npeobpasosatenn ”’

2 Pasbem “MNpeobpasosatenb AasneHna”
3 Pa3bem “RS-232”

4 Pasvem “USB“

5 Pa3sbem “RS-485”

6 ToKOBble BbIXOAbI

7 CeTeBOM WHYP

8 CeTeBoOM NpeaoxpaHUTENb
9 Bbixoap! pene
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PucyHok 3.4 3agHue naHenu rasoaHann3aTopa CBepxy BHUS:
MKr-4 /1-C-K-2A, MKr-4 /1-C-K-4P-2A, (c Ethernet)
1 Pasbem “UsmeputenbHbiii 6 ToKOBble BbIXObl
npeo6pasoBarenb” 7 CeTeBOM LWHYp
2 Pasbem “Mpeobpasosatenn NasneHna” 8 CeTeBOWM NpeaoXpaHNTeSb
3 Pa3bem “RS-232” 9 BbixoAbl pene

4 Pasbem “USB“
5 Pasbem “Ethernet”

Pasbem “UsmepuTtenbHbii npeobpasosartenb” CAYKUT ANA NOAKAOYEHUS MEPBUYHOIO
npeobpasoBatena K rasoaHanmsaTopy. CBA3b rasoaHasu3atopa C npeobpasosaTesem
ocyuiecTsaneTcs no nHtepdericy RS-485. LlokoneBKa pasbema nNpuBeaeHa Ha pUcyHKe 3.5.

3 L

1 2

PucyHok 3.5 Pa3bem nogKatoueHna nameputenbHoro npeobpasosatens

1- curHan “A” 3 - 06wt NpoBoy,
2 - curHan “B” 4-+12B
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Pasbem “RS-232” npeaHasHavyeH Ans NOAKAOYEHUA ra3oaHanmsaTopa no nHtepdency RS-232 k

KOMMNbIOTEPY UM MHOMY KOHTpoAnepy. LlokoneBKka pasbema npuseseHa Ha pucyHKe 3.6.

1 234 5
NV ]/

/TN
6 78 9
PucyHoOK 3.6 Pasbem nogKNto4eHUA ra30aHaNM3aTopa K KomnotoTepy no RS-232
2 — curHan RD navHum RS-232
3 —curHan TD amHnm RS-232
5 — 0bwmit (3emna) RS-232
1,4,6,7,8,9—He ncnonb3yrrca

Pasbem “USB” npepgHasHayeH ANA MNOAKNOHMEHMA ra3doaHanmsaTopa no uHTepdency USB K
KOMMNbIOTEPY WM MHOMY KOHTposnepy. LlokoneBKka pasbema npuseseHa Ha pucyHke 3.7.

USB

|

PucyHok 3.7 Pasbem USB (po3eTka «B»)
1 - nuTtaHue (+5B)
2 — nnHua D-
3 — nnHna D+
4 — 0bwuii (3emnsn)

Pasbem “RS-485" npeaHasHayeH ans NOAKAOYEHUA ra3oaHanmnsaTopa B CeTb MO MHTepdeicy
RS-485. LlokoneBKa pa3bema npmBeaeHa Ha pucyHKe 3.8

RS - 485
AlB |l

= T =

1 2 3
PucyHok 3.8 Bug, pasbema RS-485
1 —curHan A amHnm RS-485
2 — curHan B nnHnm RS-485
3 — 0bwunii (3emnna) RS-485

MoakntoYaTb HarpysKy Ha BbIXOAHbIE pa3beMbl pefie cnefyeT, PYKOBOACTBYSACb CXEMOW:

npmBeAeHHOM Ha pucyHKe 3.9.

10
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3.3
3.3.1

3.3.2

3.3.3

RIj—_LC
NN
9 :Ej \v - : K Harpyske

pene

—

e o
T

PucyHok 3.9 MNogKntoueHne HarpysKu K BbIXOAY YyNpaBaeHuUs

LlokosieBKa pa3bema TOKOBOrO BbIX04a NpuBeseHa Ha pucyHke 3.10.
+:_

e o
T

1 2
PucyHok 3.10 Pa3bem TOKOBOro BbIXxo4a
1 — TOKOBbIN CUTHaN
2 — obwunii (3emns)

MpuHuMn paboTbi

MHAnKauua nsmepeHuin

N3meputenbHblM 610K cUMTbIBAET MHOOPMALMIO U3 U3MEPUTENbHOro npeobpasoBaTens u
MHOMUMPYET MX HA WHAMKATOpax /unuesBor naHenu. CBA3b € M3MEPUTE/IbHbLIM
npeobpasosaTenem seaerca no uudbposomy mHtepdeiicy RS-485 Ha ckopoctn 9600 6ut/c.
MHTepBan onpoca usmeputenbHoro npeobpasosaTtenia COCTaBAAET OKONO OA4HOM CeKyHabl. B
3aBMCMMOCTU OT BbIOpPaHHbIX eAMHUL, MHOMKALUMU KUC/IOpOAa OCYLLECTBAAET nepecyer M3

OCHOBHbIX eAuHUL, u3MepeHus 06.% B r/m3. MepecyeT MOKeT OCYLIECTBAATLCA C YYETOM
AaBNeHuA aHanM3npyemomn cpeabl. Mpu NocTaBke razoaHasnM3aTtopa B KOMMAEKTE C AAaTYUKOM
AaBNeHWA, ra30aHanM3aTop KOHPUIYpUPYeTCs WU3roTOBUTENEM Ha U3MepeHue AaBieHus
aHaNM3NPYyeMon cpeabl ANA yyeTa B nepecyeTe eamMHUL, KOHUEeHTpaumMn. B npoTueHom caydae
NoNb30BaTe/lb MOMKET BBOAMUTb AaB/IEHNE aHAaIM3UPYEMOI Cpeabl BPYUYHYHO B COOTBETCTBYHOLLMX
MEHI0 HaCTPOWMKM rasoaHannsaTopa.

Peructpauunsa usmepeHmii

Mpyn HeobXxoAMMOCTM MCMONb30BaTb B rasoaHanmsatTope ¢yHKUMIO perucTpaTopa cieayet
npuobpeTaTb €ro B KOMMNAEKTE C NPOrpaMmMHbIM obecneyeHnem Ana KomnbloTepa. [JaHHble,
NoJiydeHHble OT U3MEPUTENIbHOTO NpeobpasoBaTens, 3anMcbiBalOTCA B SHEProHe3aBUCUMYIO
namaTb 610Ka C onpeaeneHHbIM nepuodom. HacTpoilika nepuona, cYMTbiBaHWE M MPOCMOTP
[AAHHbIX OCYLLLECTBAAETCA C NOMOLLbIO NPOrPaMMHOro obecneyeHus.

NHTepdeiicbl cBasm

C nomolbio UMPpoBbIX MHTepdencoB M3 razoaHasn3aTopa MOryT ObiTb CUMTAHbI TeKyluune
3HAYeHMA WU3MepeHMA [aBNEeHWA, KOHUEHTPaLMW, HaAKOM/NEeHHble JaHHble W3MepeHun,
M3MEHEeHbl HaCTPOMKK rasoaHanmsatopa. WM3meputenbHbiii 670K MoxeT pabotatb ¢
KOMMbIOTEPOM WAN WHbIMKU KOHTpoAsepamu no undpoBbiM WHTepdeircam: RS-232, RS-
485/Ethernet, USB. [onyckaeTca noakntodeHve n pabota 6/10Kka no Bcem uHTepdelricam
oAHoBpemeHHO. CKopocTb obmeHa no uHTepdeircam RS-232 u RS-485 HacTpauBaeTtcs
nonb3osatenem B npegenax or 1200 ao 115200 6ut/c. USB umHTepdelic nopaeprkmsaet
ctaHaapt 2.0, ckopocTb obmeHa no crtaHaapTy Full-Speed. Mpu pabote ¢ KomnbloTEpPOM
razoaHanm3satop onpeaenserca Kak HID-ycTponcTBo 1 c onepaunoHHbiMK cuctemamu Windows
XP v Bblwe, He TpebyeT yCTaHOBKM AOMNOJHUTENbHbIX ApaliBepPOB.

11



AkuyuoHepHoe Obwecmso
«IKonoauyeckue CeHcopbl U Cucmembl» («IKcuc»)

3.3.4 PaboTta BbIXOAHbIX YCTPOICTB
N3meputenpHbli 610K B Ka4yecTBe BbIXOAHbIX YCTPONCTB MOXET UCNO0/b30BaTb YETbIpe pese u
ABa TOKOBbIX BbiXxoga. TOKOBbIE BbIXOAbl MOTYT ObITb HACTPOEHbI NO/Ib30BaTeNEM AN1A paboTbl B
CTaHAapTHbIX AuanasoHax: 0..5 mA, 0..20 mA, 4..20 mA. PaboTa BbIXOAHbIX YCTPOWMCTB
onpeaenseTca HaCTPOMKaMKM KaHaNoB ynpasaeHus. Kaxaoe BbIXO4HOE YCTPOMCTBO pene uam
TOKOBbIN BbIXOA, YECTKO CBA3aHO C KaHa/ioM YynpaBAeHWs — BbIXogHOe YcTpoicTeo 1
ynpaBaseTcA KaHanom ynpaBneHus 1; BbIXO4HOE YCTPOMCTBO 2 YNPaBAAETCA KaHaaom
ynpasneHus 2 u T.4. MNpn 3TOM KaHan ynpaBieHUA MOKeT ObiTb HAacTpoeH Ha cobbiThA U
n3mepaemblii napameTp Nt0boro KaHana nsmepeHua. KaHanol ynpasneHms ¢ 1 no 4 — 3aBs3aHbl
Ha pene, KaHanbl 5 M 6 — Ha TOKoBble BbiIxoAbl. PaboTa KaHana ynpaBneHMAa MoOXKeT ObiTb
HaCTpOeHa OAHUM W3 cledylwmnx CcnocoboB: BbIKAYEHO, s02uUYecKull cueHaau3amop,
cmabunu3ayus c 2ucmepe3ucom (MosbKo 044 pesne), nuHeliHbil 8b1Xx00 (MObKO 0419 MOKOBbIX
8bix0008). lpu BblIbOpe NOTMKN cmabuauzayus ¢ aucmepe3ucom (MmosnabKo 01 pene),
rasoaHanM3aTop MOMKeT CTabuaM3MpoBaTb 3a4aHHbIM nNapameTp No  QGUKCMPOBAHHOMY
3Ha4YeHuto, MBO NO 3HAYEHUIO, MEHSAIOLWEMYCS BO BPEMEHW NO nporpamme (nogpobHee cm.
6.4.2).
Jloauueckuii cuzHaauzamop
B pemMme paboTbl NOTMYECKOro CUrHanM3aTopa KaHa/a ynpaB/ieHWs BK/AOYaeT/BblKntoyaeT
BbIXOAHOE YCTPOMCTBO NO OnpenenéHHbIM cObbITUAM B KaHasiax ynpasieHuA, AN TOKOBOTO
BbIXO4A@ O3HA4YaeT MMHMMYM M MaAKCMMyM TOKa COOTBeTCTBEHHO. CobbiTMs B KaHanax
ynpaBAeHUs MoryT ObiTb cregylowme: HapyweHUe HUXHE20 opoad, HapyuleHUe 8epxHe20
rnopoza. Bce paspewéHHble ANA CUTHaAM3aTopa CobbITUS MO BCEM KaHanam W3MepeHus
JIOTMYECKM CKNAAbIBAOTCA U 06pa3yroT N0rMYecKyto GyHKLMIO, NPUBEAEHHYIO HUXKE:

f=HIIle Puni+ Bllle Penl+ HII2e® Pun2+ BII2e Pen?

roe:

HIM1, HM2, Bl11, BI12 — cobbiTUA HapyLIEHUS HUKHUX U BEPXHUX NMOPOroB B COOTBETCTBYHOLIMUX
KaHanax wusmepenus; PHnl, PHn2, Penl, Pen2 — paspelleHne WCNO/Ib30BaHUA COObITUIM
HapyLeHNA COOTBETCTBYHOLLMX MOPOros.

Mpumepbl COObITUI HapyLIEHUA BEPXHUX U HUMXKHUX MOPOTroB N MUCNO/Ib30BaHUS 3TUX CODLITUN
ANA CUTHaAu3aumu npmBeaeHbl Ha pyUcyHKax 3.11, 3.12.
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PucyHok 3.11 CobbiTua: HapylweHua HIM (cneea), HapyweHue Bl (cnpasa)
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PucyHok 3.12 ®dyHkuma suaa f = HMN+BM

Cmabunu3ayus c 2ucmepe3ucom

CTabununsauma M3mepaemoro napameTpa C rmcTepesmcoM MPUMEHAETCA B CAy4asAx, Korga He
TpebyeTca BbICOKAA TOYHOCTb CTabMAM3MpyemMoro napametpa, 1Mbo, Koraa obbeKT, napameTtp
KOTOporo crabunusupyetca (Hanpumep, TemnepaTypa), UMeeT Masoe Bpemsa UHepuuu. Mpu
Bblbope TMNa paboTbl KaHaNa yNpPaBAEHUA — CTabUAM3AUMNA C TUCTEPE3NCOM, KaHaNY YNPaBAEHUS
Ha3Ha4yaeTca KaHan mamepeHua (noboi) M napameTp, KOTopbi ByaeT CTabuansmposaTbes.
Kaxkabl KaHan ynpasneHna MmeeT Nporpammy U3MeHeHWa CTabunmsmpyemoro napameTpa BO
BPEMEHM, MO 3TOM Nporpamme CTabunmsmpyemolit NnapameTp AMHENHO U3MEHAETCA MO TOYKaAM
nporpammbl. Mpumep paboTbl KaHana ynpaBieHUA, HACTPOEHHOro Ha crabwuamsauuio ¢
rmcrtepesncom, cm. PucyHok 3.13.

Wamepsembiia
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PucyHok 3.13 Ctabunusaums c ructepesncom

JluHeliHblli 8b1X00
JInHelHbIN BbIXOA4, MCMOAb3YETCH, Koraa HeobxXxoAMMo MNOAYYUTb BbIXOAHOM TOKOBbIN CUTHaN
npPAMO NPOMOPLUMOHAAbHbLIA U3MEpPAEeMbIM 3HAYEHUAM OABAEHUA WAM  KOHLEHTpaLUW.
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Monb3oBaTeNb MOXKET HACTPOUTb IMHENHDBIN BbIXOA, HA TPU CTaHAAPTHbIX AManasoHa: 0...20 MA,
4..20 mA, 0..5 mA. CoOTBETCTBMA MaKCMMyMa U MUHUMYMa MeXAy TOKOM M U3MepAaemblxX
BE/IMUMH TaK¥Ke Nporpammupylotca nonb3osaTenem. Ha pucyHke 3.14 npuseneH npumep
HaCTPOMKM Ha gmanasoH 4...20 mA c rpaHunuamm 0...100 %.

U3mepsiembin
napameTp
(koHUeHTpauwn,06. %)
A

100

BbixogHow TOK,
MA
-~

7

20

|
|
|
|
|
|
|
'

' 4

PucyHok 3.14 MNpegenbl uamepeHna KoHUeHTpaumn Oz 1 BbIXOLHOMN TOK

cDOpMyI'IbI pacyeTa BbIXOAHOIO TOKa I 8 MA gna 3a4aHHON0 MUHMMANbHOIO Pmin, 3a4aHHOTO
MaKCcMManbHOro Pmax v TEKyUWLero P 3HayeHuA N3MEPAEMOro NapamMeTpa NpuBeaeEHbI HNXKE:

P—Pmi
= ( mm) *16 +4 , pnA BbIXOAHOTO TOKa 4...20 MA,
(Pmax — Pmin)

P— Pmi

= ( rnln) *20 , 4NA BbIXogHOro Toka 0...20 MA,

(P max — P min)

P—-Pmi

( min) *5 , ANA BbiIxogHoro Toka 0...5 mA.

" (P max— P min)
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3.3.5

3.3.6

MNepBUUYHbLIN Npeobpasosaresnb

KoHcTpyKuma

Kopnyc uameputenbHOM Kamepbl BbINONHEH W3 HepKaBetowen cTanu. [aTinmKk Kucaopoga
pacnonaraeTca BHYTPWU U3MepUTeIbHOM Kamepbl. BbiBoA, CMrHana oT gaTymMKa OCyLL,ecTBAAETCA
yepes repmopasbem. Kopnyc nsmepurtenbHoro npeobpasoBaTens BbINOJAHAETCA U3 AOPaNeBoro
cnnaBa, B KOTOPOM pacnosaraeTcsa nevyaTHas naaTta npeobpasosartens.

MNpuHumMn paboTbi

MN3mepeHne KOHLEHTpauun Kucaopoga NPOM3BOAUTCA C MOMOLLBH 3/1EKTPOXMMMUYECKOTO
AATYMKA, BbIXOAHbLIM MapamMeTpoOM AaTYMKA ABASETCA NOCTOAHHOE HaNpAKeHWe, MeHAKLeecs
NPONOPLMOHANBHO M3MEHEHUIO KOHUEHTpaumMm Kucnopoaa. [MutaHue npeobpasosartens
OCYLLEeCTB/IAETCA MOCTOAHHbIM TOKOM C HanpsaxeHuem 12 B. Bo3amoxKHble moguduKaunm u
rabapuTHble pasmepbl NpeobpasoBaTenen, NoAKAOYaEMbIX K 610Ky U3MepeHUs NpuseaeHbl B
Tabanue 2.1. Ha pucyHKe 3.15 noKasaH BHeLWwHW BUA npeobpasosaTenen.

Al A0,
] & ACJ,;

2

L]

i - -

PucyHok 3.15 U3amepuTenbHblie npeobpa3oBaTeiv KOHLEHTPaALUK
NNK-03, UMK-04-M8, UMK-04-M16 (no nopagKy cnesa Hanpaso)
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4
4.1

4.2

4.3

4.4

4.5

4.6

5.2

5.3

54

5.5
5.6

5.7

5.8

5.9

5.10

MEPbBI BE3OITACHOCTH
[a30aHanM3aTop BbINOJIHEH B COOTBETCTBUM € TpeboBaHMamM 6e3onacHoctu no NOCT 12.2.007.0,
rOCT 12.2.007.14.
Mo cnocoby 3awunTbl YeNOBEKA OT NOPAXKEHUA INEKTPUYECKMM TOKOM ra30aHaIN3aTop OTHOCUTCA
K knaccy Il TOCT 12.2.007.0.
Mpw aKcnayaTauum u TeXHUYECKOM 06cnyKmBaHUM Heobxogmmo cobntogaTe TpebosaHma FTOCT
12.3.019-80, "MpaBuna TeEXHUMYECKON IKCNAyaTauMuM 3EKTPOYCTaHOBOK noTpebutenen”,
"MpaBnna TeXHUKN 6Ee30NacCHOCTU NP KCMNAyaTauMn 31eKTPOYCTAaHOBOK NoTpebutenen”.
Ha OTKpbITbIX KOHTaKTax KAeMM rasoaHasmM3aTopa Npu 3KChayaTauMm MOXKET MPUCYTCTBOBaTb
HanpsrKeHue ~220 B, 50 'y, onacHoe A YeN0BEUYECKOM KU3HM.
Jltobble NOAKNOYEHUA K razoaHanM3aTopy M pPaboTbl NO ero TeXHUYEeCKoMy 0OCAYKMBaAHMUIO
NPOU3BOAUTb TO/NIbKO MPW  OTKAOYEHHOM MUTAaHUKW Tra30aHa/M3aTopa W OTKAKOYEHHbIMU
NCNONHUTEIbHBbIMU YCTPOMCTBAMMU.
K paboTe c ra3oaHanM3aTopomM AOMYCKAlOTCA /LA, O3HAKOMMBLUMECA C HaACTOALMM
PYKOBOACTBOM MO 3KCMAyaTaLnm U NacnopTom.

NMOATOTOBKA I'A30AHAJIU3ATOPA K UCI10JIb30OBAHHUIO
M3Bneyb rasoaHanM3aTop M3 ynakKOBOYHOWM Tapbl. Eciv raszoaHanusaTop BHeceH B Tennoe
nomeLLeHne U3 X0/J0AHOro, HeobxoaAMMO AaTb razoaHasN3aTopy MPOrpeTbCA 40 KOMHATHOM
TemnepaTypbl B Te4eHue 2-x 4acos.
CoegnHUTb U3MEpPUTENbHbIN BNOK U U3MepuTesbHble NpeobpasosBaTenn CoegUHUTENbHBIMM
Kabenamu. B cnyyae ecnv aHanuMsvpyemasa cpefa npeanonaraeT CogeprkaHne MexaHW4YecKown
MblaAK, NApPOB Macaa NPUHATL Mepbl MO UX YCTPAHEHMUIO.
Mpn HeobxoaMMOCTH, NOAKAIOYUTL UCNONHUTENbHbIE MEXaHU3Mbl UAKM MHOEe 0bopyaoBaHMe K
KNemmam pa3bEMOB BbIXOAHbIX YCTPOMCTB B cCOOTBETCTBUM N. 3.2.3.
Mpu KoMNneKTauMmn razoaHanmM3aTopa AMCKOM C NPOrpaMMHbIM obecneyeHnem, yCTaHOBUTb ero
Ha KomnbtoTep. [MoaKknouMTL rasoaHanmsaTop K cBobogHomy COM-nopty, USB-nopty
KomnbtoTepa uan K cetn Ethernet cooTseTcTBYyOWMMUM cOoeauHUTENBHBIMU Kabenamu. Mpu
HeobxogmMmocTn paboTbl rasoaHanmsatopa no RS-485 mHTepdeicy noaBecty NIMHUIO CBA3KU K
Knemmam pasbéma “RS-485” n coegnHUTb B cooTBeTcTBUM . 3.2.3.
BKkntounTb razoaHanmsatop B ceTb 220 B 50 'y, M HaXkaTb KHONKY «CeTb».
Mpu BKAOYEHUU ra3oaHasnM3aTopa Ha ero sKkpaHe MHAUULMPYeETCA Bepcua BHyTpeHHero [0, cm.
PucyHok 5.1.

P | 15

) I |
PucyHok 5.1 MHAUKauna BepcmMn BHYTPEHHETO NPOrpaMmMHoro obecneyeHmsn

Mpu BKAOYEHUW rasoaHanM3aTopa OCYLLECTB/SETCA CaMOTECTMPOBAHME rasoaHasmMsaTopa B

TeyeHue 5 cekyHA,. Mpn HaNMUYMM BHYTPEHHUX HEMCNPABHOCTEM ra3oaHanM3aTopa Ha MHAMKaTope

oTobparkaeTca HOMep HEeWCNpPaBHOCTM W pasgaeTca 3BYKOBOW curHan. llocne ycnewHoro

TECTUPOBAHMA M 3aBEPLUEHUA 3arpy3KM Ha MHAMKATOPE OTOOpaXKalTCA TeKylMe 3HAYeHUs

namepeHun. PaclimdpoBKa HeucnpaBHOCTEM TEeCTUPOBAHMA W Apyrnx owunbok B paboTe

rasoaHanmsaTopa npuBeeHa B pasgene 7.

MNocne wncnonb3oBaHWA rasoaHaM3aTopa BbIKAOYUTE €ro KHOMKoOM «CeTb» M OTCOeaUHUTb

ceTeBol Kabenb ot cetn 220 B 50 I'w,

Ons  noaTBepKAEeHMA  TEXHUYECKUX XapaKTepUCTUK u3genns HeobxogmMmo  exkerogHo

NpPou3BOAMTb NOBEPKY rasoaHanmsaTopa. Metoanka nosepku npusegeHa s IPUJIOKEHHUE 6

HacToALLero nacnopra.

PekomeHayeTcA eXKerogHo npoBOAUTb CepBUCHOEe OOCNny)KMBaHME rasoaHanmns3aTopa Ha

3aBOAe-U3rotoBuTeNe.
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6 PEXXUMbI PABOTBI U HACTPOMKH 'A30AHAJIU3ATOPA

6.1 O6wue cBegeHun
Mpw 3aKkcnayaTauum rasoaHannsatopa ero GyHKLMOHUPOBaAHME OCYLLECTBAAETCA B O4HOM M3
pexxumos: PABOTA 1 HACTPOMKA. Mocnie BKAIOYEHNA M CaMOAMArHOCTUKM ra3oaHann3aTop
nepexoauT B pexxum PABOTA. HesaBMcMMO OT pexrma paboTbl razoaHanmM3aTop BbINOAHAET
onpoc MamepuTenbHoro npeobpasoBaTena KOHUEHTpauuMm u npeobpasoBatens [aBaeHUA,
BeAET pPerncrpaunio  U3MepeHun, OocyllecTBiaeT obmeH AaHHbiIMM no  awbomy wu3
noaaep’KMBaembix LMPPOBbIX MHTEPPENCOB, yNPaBAsAeT BbIXOAHbIMWU YCTPOMCTBAMU: pese U
TOKOBbIMM BbIx04aMun. Ecnn nocne camoanarHoCTMKM Uam B npouecce paboTbl ra3oaHannsaTop
nHANUMpPYeT coobuieHune “crit err” — ganbHelwan paboTa c ra3oaHaIN3aTOPOM HEBO3MOXKHA, U
rasoaHann3aTop NogaexuT peMoHTy. Ecamn B npouecce paboTbl razoaHannsaTop MHAUUMPYET
coobueHne “no conf” — cneayetr BepHyTb rasoaHanM3aTop K 3aBOACKMM HACTPOMMKam, B
cooTBeTCcTBMM C N. 6.3.9.

6.2 PEXWUM PABOTA

Pexxum “PABOTA” aBnaeTcs OCHOBHbIM 3KCNAYyaTaLUMOHHbIM PEXMMOM. B AaHHOM perknme Ha
nHAMKaTope “Pexkum” oTobparkaeTca yKasaHHOe 3HauYeHWe gaBneHuA aHanM3Mpyemon cpeapl
B  MM.pT.cT.. Ha wuHauKaTope “KoHueHTpauma” oTobpakaeTca Tekywee 3HavyeHue
KOHUEHTPaLUMn KMCNopoaa B O4HOM M3 ABYX BO3MOMKHbIX e4MHUL, U3MepPeHUA: 06beMHan 4ons
Kncnopoga B % 1 nepecymTaHHoOE 3HaYeHMe KOHUEeHTpauumn kucnopoga 8 r/m3. Ceetoamoapi
“EQUHULDbI KOHUEHTpauun” MHAMUMPYIOT TEKyLUME eAnHULbI OTODParKeHUA KOHUEHTpauuu.
Ceetoamoabl  “Bbixoabl”  0OTOOpa)kaloT  TeKyllee COCTOAHMA  BbIXOAHbIX  pene -
3aMKHyTO/pa3somKHyTo. CBeToanoabl “KaHanbl ynpaBneHmna” otobparkatoT Bbi6paHHbIA KaHan
yrnpaB/eHNsi, COCTOAHME KOTOPOro oTobparkaetca Ha uHauKatope “Mapamertp”’. UHAMKaTop
“NapameTp” oTob6pa)kaeT pexum paboTbl KaHana ynpasBaeHUsA. BO3MOMKHble BapuaHTbI
nHAuKauum B pexkume PABOTA npuseaeHsbl B Tabanue 6.1.

Tabauya 6.1
0O603HauyeHune HasBaHue Aonyctumsble KommeHTapumu
3Ha4YeHusn
3Ha4yeHne N3mepeHHoro
0,1..99,9 napameTpa KaHana
KOHLLeHTpauum
KAHAN NHayKaums E-01 O6pbIB NepBUYHOrO
M3MEPEHUSA KaHana npeo6pa303aTenﬂ B KaHane
KOHUEHTPALINN n3mepeHna E-02 Bbixog, mapameTpa 3a HUMXHNUI
ANaNa3oH UsmepeHua
E-04 Bbixoa napameTpa 3a BEPXHUM
ANANa3oH U3mepeHun
KAHAN MHAWKaumA
MHOANKALUN NaBneHns 0..9999
OABNEHUA
OTcyTCcTBYET AATYMK AABNEHUA,
JKpaH HeaKTMBeH 06pbIB Kabens gaTumKa
OaBneHuns
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3Ha4yeHuMe napameTpa

-999...9999 perynMposaHua KaHana
oFF YnpasneHue BbIKNOYEHO
UHanKauma
KAHA KaHana Lo 9c¢ JNlornyeckoe ynpasneHue
YMNPABJIEHWUA
ynpasneHua Paus Mporpamma ynpasneHuns
(pene) WHAWKATOP au npuocTaHOB/EHa
«[MapameTp» .
porpamma ynpasneHus
Stop OCTaHOB/EHA
hAnd Py4Hoe BK/IlOYEHME
-999...9999 3HayeHMe napameTpa
oFF YnpaBneHue BbIK/IIOYEHO
MHAMKaLNS Lo 9c¢ JNlornyeckoe ynpasneHue
KAHAN KaHana Paus Mporpamma ynpasneHma
YMPABJIEHUA ynpaBneHuA au NPMOCTaHOBAEHA
(TOKOBBIV BbIXO4) NMHAMKaTOpP
m StOP Mporpamma ynpasneHua
«llapamerp» OCTaHOB/IEHA
Li nE JInHelHbIN BbIXOA,
hAnd PyyHoe BKtOYEHME

6.2.1 MepekntoueHne eauHUL, u BXxoa B pexxum HACTPOMKA

MepeknoyeHne mexay eauHULamMu

BblG6paHHan

JnntenbHoe Ha)KaTne KHOMKM

eguHMua

namepeHunAa

namepeHma npounsBogunTCA KHOMKOM . I'IpM 3TOM

noacsevynBaeTcAa

nepeBoAMT rasoaHanuszatop B pexkum HACTPOMKA —

COOTBETCTBYOLWMNM

CBETOANOA0M.

nogpexmm HaCTpOi;IKM O6LLI|MX napamMeTpoB rasoaHain3aTtopa. AnntenbHoe HarKaTme KHOMKKU

nepeBoAMT rasoaHanusaTtop B pexkum HACTPOMKA — nompexkMm HacTPOMKM TeKyLLero

KaHana ynpasneHusa. Cxema paboTbl razoaHanmsatopa B pexkume “PABOTA”, cm. PucyHoK 6.1.

Hacmpolka npubopa

Bwibop
Egumay

2 cex
b

Bubop
eamEl

2 cex
-

(06.%) —

I NP

2l =

=

71
oo

Buibop
EaumaL

PucyHok 6.1 Pexxum PABOTA
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«IKonoauyeckue CeHcopbl U Cucmembl» («IKcuc»)

6.2.2

Bbibop KaHana ynpasaeHuUA, py4yHoe ynpaB/ieHne BbIXOAHbIMU YCTPONCTBaAMM.
(UcnonHeHue MKr-4/1-C-K-2A)

KHonkamm Q " v npou3BoAMTCA BblIOOP TeKylero KaHasia ynpaBneHus, Npu 3TOM Ha

MHAMKATOpe OTobpakaeTca HOMep KaHana ynpasneHua U ero coctosaHue (hand (pyyHoe

BK/touYeHue) unm off). JantenbHbIM HaxkaTUEM KHOMKM V OCYLLECTBNAETCA NPUHYAUTENIbHOE

BK/tOYEHME/BbIK/OYEHWNE BbIXOAHbIX YCTPOMCTB. MPUHYAUTENBHOE BKAKOUYEHWE/BbIKAOYEHUE
BO3MOXHO, €C/IM KaHaN ynpaB/ieHnsA BblKAoYeH, CM. PUCYHOK 6.2.

Pexum
PABOTA

Ay 2 cex

chO || oFFIRAAGN
A
chic’ DFF?@hﬂnd}‘

PucyHok 6.2 Py4yHoe BKAOYEHWE NCNONHUTENBHOIO YCTPOMCTBA
KaHanos ynpasnenus (McnonHeHnue MKr-4/1-C-K-2A)

Y

Y

UcnonHeHue MNKr-4/1-C-K-4P-2A

KHonkol V NpPoOuM3BOAMTCA BbIOOP TEKYLLEro KaHaia ynpaBaeHus, Npu 3TOM Ha MHAMKaTope

«napameTp» MHONUMpyeTca COCToOAHMNE KaHana. ﬂ,ﬂMTeﬂbelM HaXXaThem KHOMKU v

OoCyecTBnAeTCA NnpnuHyanTenbHoe BKI'HO‘-leHVIG/BbIK}'IPO‘-leHVIe BbIXO4HbIX YCTpOVICTB.
MNpuHyamuTenoHoe BKI'HO‘-IeHVIe/BbIKJ'IPO‘-IeHMe BO3MOXHO, €C/1In KaHan ynpasaeHMA BbIK/TKOYEH,

cm. PucyHoK 6.3
napamemp

-
o

Bhlxonhl—g—o—o—o O-".?._"-O—O—O—O

2 3 4 1 3 4 5 6

2 cex
i napamemp

Afnd

seixops—Q-@-O-0O O—'."—O—O—O—O
7 172 3 &

2 3 4 5 6

PucyHoK 6.3 PyyHoe BKItOYEHWE UCMOIHUTENBHOrO YCTPOMCTBA
KaHanos ynpasneHus (McnonHeHune MKr-4/1-C-K-4P-2A)
Ona KaHanoB pene BK/IOYEHME O3HAYaeT COCTOAHME «3aMKHYTO», A1 TOKOBbIX KaHa/loB —
MaKCMMabHbIN TOK: B 3aBMCUMOCTU OT HAaCTPOMKKN KaHana 5 mA nam 20 mA.
Ona KaHanoB pene BbIKNOYEHUE O3HAYaET COCTOAHUE «PA3OMKHYTO», AN TOKOBbIX KaHa/N0B —
MWHMMANbHbIN TOK: B 3aBUCMMOCTU OT HAaCTPOMKKN KaHana 0 mMA unu 4 mA.
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6.2.3

YnpasneHue paboToi nporpamMmmbl peryampoBaHusa

Ecnn KaHan ynpasaeHnAa HaACTpPOEeH Ha cma6unu3auuro C aucmepesucom y mn paspeleHo
MCcnoab30BaHME Nporpammebl, TO ynpaBineHue pa60Tof/i nporpammsbl: OCTaHOBKaA, 3anycCkK, naysa —

OCYLLECTBAAECTCA KHOMKOW . MepBblit 3aNycK NPOrpammbl B TEKYLLEM BbIOpaHHOM KaHane

ynpasaeHnAa ocyuwecrtesnaetca OANHOYHbIM Ha*XaTuem KHOMKU . an 3TOM UHAWUKATOP

“NMapameTp” meHseT nHaMKaumo StoP Ha StAr n yepes 2 ceKyHAbl OCYLLECTBAAETCA 3anycK
nporpaMmbl ¢ eé nepsoro wara. Npu Heobxo4MMOCTN OCTaHOBUTL (StoP), nepesanycTuTb (StAr),

noctaBuTb Ha nay3y (PAuUS) BbiNo/HEHME NPOrpaMmbl NO/Ib30BaTe/lb KHOMKOW BbiOupaer

Tpe6yeN\oe ,Cl,el;'lCTBMe. Pexxnm nay3a He BbIK/IKOYaeT peryinmpoBsaHne, HO OCTaHAB/IMBAET CHET
BpeMeHU B Nporpamme. Ana cHatma c peXnma naysbl N021b30BaTE/b KHOMKOM BbI6MpaeT pexXnm

npoagonkeHua (Cont).

nporpammel ¢
> porp >

A 4

- = 3anyck
Schr :

X
=0
¥

nepeoro wara

MNayaa

l

-,- - '- 3aBeplueHme aa ,- - ':
S5t e [ *701

ceKk ' ,-,
= S A

’-- -L 2ce|cr

_ong

MpoponxeHue
pabotbi
nporpammbl

PucyHok 6.4 YnpaBneHue nporpammon peryinpoBaHuma

Ona 3anycka nporpammbl BblOpaTb «3amycK MNPOrpammbl» KHOMKOWM , nocne 2 cek

3a4€EpPXKKHU, pa3gaeTca 3ByKOBOl‘/‘1 CUrHaN, 1 3anycKk nporpammobl ocywectenaeTca. JJaa octaHOBa,

nepesanycka, Npoao/IKeHNUA nporpammebl Bbl6paTb COOTBETCTBYHOLLYHO onuuko KHOMKOW .

BbibpaHHasA onuusa akTUBUPYETCA aHAIOMMYHO «3anycKy NPOorpammbly.
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6.3 Pexxkum HACTPOMKA

6.3.1

Pexkum HACTPOMKA npepHasHaueH ANA 334aHUA M 3anucy B SHEPrOHE3aBUCMMYIO NamATb
rasoaHanmMsaTopa Tpebyembix MpU 3KCNAyaTauuMuM MapaMeTpPoB WM3MEPEHUA WU yNpaBieHuUA.
3agaHHble 3HaYeHUA NnapameTpoB COXPAHAKTCA B MaMATU razoaHaansaTopa nocne OTKAYeHUs
nutaHua. Pexkum HACTPOMKA penutca Ha ABa Nogpeskuma: HacTpoiika obLiux napameTpos
razoaHasM3aTopa U HaCTPOMKa KaHaNoB ynpaBaeHus.

HacTtpoika 06wmx napameTpos
Bxo4 B HAcTpOWKy 0b6WMX napameTpoB Npubopa OCyLLEeCTBASETCA AMTE/IbHbIM HaXKaTuem

cavHuL |

KHOMKM ﬁ HacTpolika obwux napameTpoB Npubopa BKAOYAET: HACTPOMKM CETH, agpeca,

cKopocTn obmeHa no uHTepdeincam RS-232 n RS-485, HACTPOMKY 3BYKOBOM CUTHaNM3aLUW,
HaCTPOMKy  MOporos, BO3BPaT K  3aBOACKMM  HacTpoMKam, cbpoc  CTaTUCTUKM,
BKAtoYeHme\oTkoueHne WEB-cepBepa, HacTpolikn cbpoca ctatuctukm yepes WEB-uHtepdeliic.
Cxema HacTpoMKM oblwmx napameTpoB npubopa, cm. PucyHok 6.5. 3anucb M3MeHEeHHbIX

3HaYeHU M npon3BoAUTCA Ha*XaThem KHOMKKU . OTKa3 OT BHECEHUA USMEHEHUN U BO3BpaT

Ha BEpPXHEE MEHIO — KHOMKOM .
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Pexum
PABOTA

A

Y *
H D‘ - “ YcTaHoBKa

"| ceteBOro agpeca

Ao
oy

»| cbpoca cTaTUCTUKW No
WEB wHTepdeiicy

Y
d PaspeweHue\zanper
' 5

[
'

-
-«

it

& HacTtponka
WEB-cepBepa

A

[

E"l

> HacTpoiku
cetu Ethernet

—

[
'

<)

-l
<

Hactpoika
P O0aTYHUKa gaBneHWuA
Tekywero kaHana

oy
H

il
U
NG SR N L
i

«

12

[

[

Hactponka
P 1eTa OCTH
MK KOHUEHTPaLMK

S —

v

M
LN
[

Dra | )|

13

<)

-
-

Hactpoitka nepuoaa
> 3anucu
CTATUCTHKN

1
0

S

[
-

<

-

Y
@ 1 Bozepar K
d F L B 3aBOACKUM
yCTaHOBKaMm
A
= =
L,
[ 19 N YcrtaHoeka
[ | noporoe
A

-

g

'D1 HacTtpownka

c.-.
| e P

> 3BYKOBOW
CUrHanmaaumm
A
Y
@ HacTtpoika
> CKOpPOCTH NO
~ RS%35!232

PucyHoK 6.5 Pexknm HacTponKm obLmx napameTpoB ra3oaHan3atopa
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6.3.2 CeteBo# agpec
CeTeBol agapec Heobxoamm Aana paboTbl rasoaHanusaTopa C KOMMbIOTEPOM B COCTaBe
N3MepUTENbHOM CEeTU, COCTOALLEN U3 ABYX UM Bonee razoaHanM3aTopoBs. HacTpoika ceTeBoro

R| ¥
agpeca nNpousBoamTCA C NOMOLLbIO KHOMOK 7 , CM PUCYHOK 6.6. 3anucb KHOMKOM

Bbitop
" "
, OTKa3 OT USMEHEHUUN . CeTeBom agpec MOXKeET NPUHNUMATb 3HAYEHNA OT 1 Ao 9999 B

3aBUCMMOCTU OT KO/INMYeCTBa Nra30aHa/in3aTtopos B CETU.

D -' = Ceteson
i anpec npuGopa

1...9999

PucyHok 6.6 HacTpoiiKka ceTeBoro agpeca rasoaHamnsartopa

6.3.3 PaspeweHune/3anper cbpoca cratuctukmn no WEB-uHtepdeiicy
MpW BKNOYEHHOM HACTPOMKEe NO/Ib30BaTe/lb MMEET BO3MOXKHOCTb YAANEHHO MOAKAOUYUTLCA K
npubopy no WEB-uHTepedeiicy n cbpocuTb HAKONNEHHble [aHHblE CTAaTUCTUKK, NpuU
OTK/IIOYEHHOW HACTPOMKe cHPOC CTAaTUCTUKM BO3MOMKEH TOIbKO C MOMOLLBI NPOrPamMmMHOro
obecneyeHnsa UAN HENOCPEACTBEHHO U3 MEHIO.

¢ BLIEOP
N ] -’ Paspelenve/sanper

CSDOCG CTATUCTUKK NO
Ll Ll

WEB uHTepdeicy

OFF /ON

|m
M

PucyHoK 6.7 PaspeleHune\3anpet cbpoca ctatuctnukm no WEB-untepdelicy

6.3.4 BknioueHue/BbikntoueHne WEB-cepBepa
BkntoueHne WEB-cepBepa no3BosiseT Nosb3oBaTento yaAanéHHO NoAKAo4YaTbCAa K npubopy B
6paysepe Ha MK nanm ¢ mobunbHbix ycTpoiictBs no IP agpecy (npu ycnosuu, 4to npubop
HaxoAUTCA B CETEBOM AOCTYNHOCTU.

¢
5 E _ 5 E Biriouenvie | BblkrTio4eHve

/ I~ WWEB cepaepa
OFF / ON

PucyHok 6.8 skntodeHne\sbiknoveHne WEB-cepsepa
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6.3.5

HBTM-7-1-C-4P-2A [10098424]
Texymee spevs 5 npubope: 14:46:34 26.12.2019

o Tesmeparypa 244

Baazmocts 254
Baazmocts 5.7
Brasmocts 34

Brasnocts T4

( 3arpysnTb CTaTHCTUKY (3anuceid: 1) )

(_ C6pocUTb CTaTUCTUKY )

PucyHok 6.9 Mpumep BHewHero suaa WEB-uHtepdelica

[locTyn K npubopy MOKET OCyLLeCTBAATLCA KaK Mo ycTaHOBAEHHOMY IP-aapecy, Tak v no
nmeHu http://eksisXXXXXXXX/ , rae XXXXXXXX — TexHo/0rnyecknin Homep npubopa,
YKa3aHHbIM Ha LWTPUX-KOAE.

Hactpoiiku cetu Ethernet

Hactpoika npubopa ana pabotbl no Ethernet nHTepodeiicy ocywecrsnaerca ogHMM M3 ABYX
cnocobos:

PyuyHasa HacTpoiKa («Mcnonb3oBaTb DHCP» — oFF): IP-agpec npmubopa, macka noacetTv u W3
YCTaHaB/ANBAIOTCA B PYYHYIO.

ABTOMaTHMuecKaa HacTpoiKa («DHCP» — on): MNMpubop aBTOMaTUYECKM MOSyYaeT OT cepBepa
DHCP |P-agpec u gpyrue napameTpbl, Heobxoanmole ansa pabotol B ceTn TCP/IP.

Hactpoiika

IP - agpeca

Y

R CE

-.|
Y

Y
8 E P BrnioueHie/BuiicTiougHIte

npotokona DHCP

[

«

> IP - agpeca
Wn3a

,: HacTponka
L

" [

¥
-
HacTtpoika
M MacKu NoAceTU
y

PucyHok 6.10 MeHto ceTeBbIx HAaCTpOeK

«| ™ |«
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Mpumep 192.168.1.10

HacTtpoiika
IP - agpeca / \ \
:
n'::'d:‘ ’le‘ ! ’H:_‘:’:’E"Pd: =HU, .
A
A AN
0/2\5:5 / / 0/255
HacTporika Mpumep 192.168.1.10
IP - anpeca wrio3a \ \
1T TR - -
HHEE '91011': / ’91"“:1:-' ,l_“D”l_ 91’:1’:"/
A
NE NIE
0/2\5/5 / / 0/255

Hactponka IP - agpeca

6.3.6

Mpumep 192.168.1.10

MacCKu noaceTun

= - =
nCE a[al = =S el :'_:'E'l'nn':t':_:)'"nf:t':"{
A
A E
0/255 / / 0/255
¢
0 Mo ro Brmioyerue / BbikrTiodeHie
L N n L nporoxona DHCP
ON / OFF

PucyHok 6.11 CeTeBble HAaCTPOMKHU

HacTpoiika KaHana gasneHusn
Mpu nocTtaBke npubopa B KOMMJIEKTe C AaTYMKOM faBfeHus, npubop KoHdurypupyetca

M3roToBUTENEM Ha M3MepeHMe AaBJeHUA aHANU3UPYeMOW cpeabl ANs yyYeTa B nepecyete
06BbEMHON 0NN KMCNOPOAA, NMPU 3TOM U3MEPEHHOE AaBleHUe UHAMLMPYETCA Ha rNaBHOM
9KpaHe WM3mMepeHuit. HacTpoika napameTpoB [JaTyMKa [aB/JEeHUS OCYLLEeCTBASETCA B

COOTBETCTBYIOLWEM MeHt0, PUCYHOK 6.12.
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Beibop TMna
Aaryuvka

= = - EW 1 (
) J | [ R [atunk aBconoTHoro
C (] i | = R [aBneHns
1 X )
v
A T Natyvk n3beiTo4HOoro
N E C E 5 OaBneHus

Y
@ e 3afiaHie BepXHen

TpaHuLIbl A3BNEHNUS
par4uka (KMa)

0..9909

@ ! EHEUP} 3anaHue HIKHER
H D rpaHuLibl AAENEHUA
natymka(Kna)
~ A
N
0...9999

Hactpoitka gnanasoHa

TOKDBOrD BeIXO4a

0 U t nart4uKa AasneHns (MA)

0-5/0-20/4-20

3'-
—
A

)

\ A

PucyHoK 6.12 - HacTpoKkn napameTpoB AaTyMKa AaBieHuUs

6.3.7 MepecuyeT nNoKasaHuii B 3aBUCMMOCTM OT [AABAEHUA aHaNAU3Mpyemoro rasa. Hacrpoiika
KOHCTaHT.
MHorpa npuxoawuTca BeCcTM M3MepeHue OOBEMHOM [AO0NWM KUC/IOpOAa B MArucTpanax c
NMOBbILIEHHbIM MW MOHUMKEHHbIM aBN€HMEM, NPU STOM 3HAYeHNe 0O6bEMHON 40U ra3a npu
atmocdepHOM aaBneHum byaeT oTanyatbes, cMm. PucyHok 6.13.

Touka namepeHus
[MPOTOYHAA KaMepa)

[ |
 Masonpoeog, P1=20 atm P1 ‘a.l
P2=1 atm .
(To4Ka nepec4eTta, MKr- 4

HOpPMAarnbHLIE YCNOBUA)

PucyHok 6.13 MNpumep Mcnonb3oBaHUA NepecyeTa 06bEMHOM 40AN KMciopoaa oT
JaBneHus.

Ona 3apay, Korga Tpebyerca 3HaTb OOBEMHYIO AO0AH0 KUCAOpOAA B YC/AOBUAX, KOTopble
OTAMYAlOTCA OT  YC/NOBWUM  UM3MepeHua, B npubope npeaycMOTPeHa BO3MOXKHOCTb
aBTOMATUYECKOro nepecyeTa NoKasaHWi B 3aBUCMMOCTM OT AaBNEHMA ra3a B TOUKE U3MEpPEHUS.
MepecyeT 0O6BEMHON [0NM KUCAOPOOA B 3aBUCMMOCTM OT [AaBAEHUA OCYyLLECTBAAETCA
HEeNpPepbIBHO M HacTpamBaeTcA ABYMA KOHcTaHTamu Pl v P2, roe P1 — pasneHue B TOUKe
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usmepeHus, P2 — paBneHuMe B TOUKe ANA KOTOPOU O6BbEMHAA [0NA KMCAOPOAA AO/NXKHA

nepecynTbiBaTbCA (ech P1=P2, TO Ha 9KpaH BbIBOAUNTCA USMEPEHHOE 3HAYEHHNE 6e3 nepecyeTa,

ecam P2=1 atm.,

TO nepecyer 6yp,eT OCyLWecCTBNATbCA K HOPMa/ibHbIM YCI'IOBMHM). BeepgA

3HauyeHusa aasneHnin P1 —B8 meHio “ConS”, P2 — B meHto “ Cons”, npnbop byaeTt aBTomaTUYECKM
nepecymTbiBaTb M MHAMLMPOBATL OOBLEMHYIO [0/0 KMCNOPOAA B HOPMAsbHbIX YC/IOBUAX.

HacTpoiika 3Ha4YeHWi faBneHuli NPon3BOAMUTCA B COOTBETCTBMM C PUCYHKOM 6.14. 3HauyeHuA
AaB/NeHUA BBOAATCA B abCoNOTHbIX (OTHOCMTeNbHO Bakyyma) atmocdepax. Ecam npubop
KOMMNAEKTyeTcA AaTiMKaMu fasneHus, To pasneHve P1 uam P2 moxKeT 6biTb M3MepeHo

aBTOMaTUYECKMN.

cCon

BLIEOP

Touka nsmepeHus

.DH;

L

BbIEOP

|
P

T

A '—
-

A 4

T

1 Touka P1 ans nepecyera
aBTOMaTUYECKU
CHUMAETCH C

i [aTynKa AaBneHus

1

1

i

1

-

,— HaeneHune

e B TOYKE M3MepeHus

-~ (aﬁc arm. )
1000

P2

] Touka P2 gna nepecyerta
ABTOMaTUYECKH
CHUMaETCA C
" OartyuKa gaBneHva
|
1

Touyka nepecyeta

HaeneHwne

_I__I—

I~ C s
B TOYKe nepecqua
D m j [ a60 atm.)

1000

PucyHok 6.14 - HacTpoitka nepecyeTa

6.3.8 Hacrtpoiika nepuoga 3anucn CTaTUCTUKU

ﬂepmo,u, 3aNnUCU CTaTUCTUKK onpeaendaeT YaCTtoTy 3alnnCn USMepPEHHbIX AaHHbIX BO BHYTPEHHIOO

NamAaTb an6opa, BBO nNepnoda ocywectBnAeTCA B CEKyHAaX.

ELIEOP

HacTpoitka nepuogda
3anucH CTAaTACTHKN(Cex)

6.3.9

30...6000

PucyHok 6.15 HacTtpolika nepnoaa 3anmcu cTaTUCTUKM

Bo3BpaT K 3aBOACKUM YCTAHOBKaM

Bo3BpaT HacTpoek npubopa K 3aBOACKMM YCTAaHOBKaM OCYLLECTBAAETCA, KaK MOKa3aHO Ha
pucyHKe 6.16: YES — BepHyTbCA K 3aBOACKMM YCTaHOBKaM, NO — OTKa3aTbCA OT BO3BpaTa.
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ori

g

F 3

X/

PucyHoK 6.16 Bo3BpaT K 3aBOACKMM YCTAaHOBKam

KpOMe 3TOro, BO3BPAT HACTPOEK K 3aBOACKMM YCTAaHOBKam MOXHO Npon3sectu

oo
CAVHNL,
O[JHOBPEMEHHbIM Ha)XaTUEM KHOMOK " . npu BKAOYEeHMU npubopa. [Mocne

aKTMBAUMM npoueaypbl BO3BpaTa K 3aBOACKMM HACTPOMKAM BCE M3MEHEHUA BHECEHHble
nosib3oBaTenieM B KOHOUrypauuto npnbopa cbpacbiBatOTCA A0 HACTPOEK, C KOTOPbIMKU NpUbOP
MOCTaBAANCA MO/Ab30BaTENO, 3aTeM MPMOOP MHUUMUPYET npoueaypy CaMOAMArHOCTUKMU U
Bo3BpalLaeTca B pexxum PABOTA.

Hacrpoiika noporos

HacTpoiika noporos no3BOAAET YCTAaHOBUTb AR KAXKAOro napametpa ABa MNOPOrosbiX
3Ha4YeHuA - BepxHee (BepxHUI nopor — “Up”) nam HuxHee (HUKHUI nopor — “Lo”). Moporu -
3TO BEPXHAA U HUKHAA TPAHULbl 4ONYCTUMOTO U3MEHEHWA COOTBETCTBYIOLLEN BENMYUNHDI. [Tpn
NpeBbILWEeHMM NAPaAMETPOM BEPXHETO NOPOra UAM CHUXKEHUM HUKE HUXKHEro nopora B Atobom
n3 napameTpoB npubop obHapyKMBaeT 3TO cobbiTME M BblAAeT 3BYKOBOW CWUrHaA, ecau
3BYKOBAA CMTrHa/M3aumsa BKAOYEHA. [pM3HAK HapyLeHWa Nnopora MoXeT 6bITb MCNO/b30BaH B
KaHane ynpas/ieHWA, eCIN HaCTPOUTb ero Ha JIOTMYECKUn curHanamsaTop cm. 6.4.2. Cxema
HaCTPOMKM noporos, cM. PucyHok 6.17, PucyHok 6.18. M0 OKOHYaHMM HACTPOMKM MOPOros

BbIXO4 B MEHIO BEPXHETO YPOBHA NPONU3BOAUTCA HAXKATUEM KHOMKHU

Er5

YcraHoBKa HOMepa napameTpa v nopora

“%*‘3 /L 035:'_ ol

r YcraHoBka suaa nopora(Lo-HumwkHuin, Up-BepxHWiA)

-

A

y
4,‘ 11
Lo

Y

»

Lo

«J|»
my
«]

&

111 Iy
llLD@!

YcTaHoBKa 3HaYeHus!
nopora

[}
I
@

BLIEOP

y
:LD L

,_..
O —
—

PucyHok 6.17 3agaHue noporos
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/
/

o
2 3

1

-
;-..1..!
‘I

1
L

PucyHok 6.18 Mone HacTpoliKkM Noporos
1 - napamertp (1- faBneHne abcontoTHOE, MM.PT.CT, 2 -06beMHan 40N
KMCNopoAa, OTH. %, 3-KOHUEHTpauma kucnopoaa, r/m?)
2 — Homep nopora (1, 2)
3 — BuAa nopora (Lo — HUXKHWUI, uP - BEpXHUIA)
4 — 3HayeHuMe nopora.
6.3.11 3BykoBasa cMrHanusauusa

B npubope BO3MOXKHA HACTPOMKA 3BYKOBOM CUTHANAM3ALUM MO HECKOJbKUM COBbITUAM:
peakums Ha cbon B paboTe npeobpasoBatens, NPU HapyLEHUU MOPOrOoBbIX 3HAYEHUM
M3MepAeMbIX MNapaMeTpPoB, 3BYKOBOE COMPOBOXAEHME HAXKATUA KHOMOK. Cxema MeHH

HACTPOWMKM 3BYKOBOM CUTHanM3aUmm, cm. PucyHok 6.19.

L E
0 C

L
=

\ J
Pr=botn

A

BuiGop
O AHML|

BbIEOP

Hacrpoitka 3Byka
MpK HaXaThu KHOMOK

ON / OFF

GBYKOBEH CUrHanuaaumnsy

) Y
ErSh
A&

BuiGop
O LAHML

{El-l-

N

BbIEOP

NPW HapyLWeHU
nopora

.\\ ..V
ON / OFF
Hactpoiika curHanuaauim

HDI.-"I BO3HWKHOBEHWUK
OLLMGKN

.\\ ..¥

ON / OFF

PucyHok 6.19 HacTpoliku 3ByKOBOW CUTrHaAU3aUmm

BKJTI-O‘-IeHMe/BbIKI'I}O‘-IeHVIe 3ByKOBOl\/‘1 CUrHann3aymnmn ocylecrtsnAaeTcAa C NOMOLWbIO KHOMOK ,

R

n

N}

6.3.12 HacTtpoiika ckopoctu o6meHa no RS-485/232
CKopocTb obmeHa npubopa ¢ KomnbioTepom no uHTepdeicam RS-232 1 RS-485 morKeT bbiTb
BblbpaHa M3 cneayowmx 3HavyeHnin: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200

6uT/C. YcTaHOBKA 3Ha4€HUA NPOM3BOAUTCA C MOMOLLLbHO KHOMOK

, OTKas OT USMEHEHU .
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6.4

6.4.1

l'l C oic I7ﬂ

N e ]

1200...115200

PucyHoK 6.20 HacTpolika ckopocTn obmeHa

HacTtpoiika KaHanoB peryanpoBaHua
BxoZ B HacTPOWMKY KaHa/N0B pPeryiMpoBaHMA OCYL,EeCTBAAETCA ANTENbHbIM HaXKaTMeM KHOMKM

Bbibop

CANHNLL o

. Mocne Bxoda B peXKMM HaCTPaMBAETCA KaHa/ pPeryiMpoBaHuA, KOTopbii Hbin BbibpaH B
pexknme PABOTA. HacTpoiika KaHanoB peryimpoBaHMa BKAOYaET: BbiIbOp BXOAHOro NapameTpa
PerynMpoBaHuA (AaBfeHMe WAM KOHLEHTpauma), BblIbop Normkm paboTbl KaHana, HaCTPOMKyY

NporpaMmmbl PeryiMpoBaHuA.

Pa 60ma 2 cex

u
Buibop
i H [ HacTpoiika }

BbLIXOAHOIO
[ napameTpa

[T [ ’ ,’-',,- ( Bblﬁopnomml

- ‘e, e e paboTkl kaHana
' " L ynpaeneHus

nporpaMmi
ynpaeneHus

[:;EJ] D- '- _‘ Hactpoiika ]

PUCYyHOK 6.21 Pe)XMM HacTpoiKM KaHana perysimposaHms

Bbibop BXOA4HOro napamerpa

Bbibopom BXxoA4HOro NapameTpa onpenenaeTca no Kakomy napameTtpy byaeT ocyLecTBAATbLCA
ynpasneHune — X.Y, roe X - Homep KaHana usmepeHua, Y - Homep napameTpa

1- pasneHune abcontotTHoe, atmocdepa.

2-06bemHasa 4ona KMchopona, oTH. %,

3-KOHUEHTpauusa Knucaopoaa, r/m3
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aTM -
BbIBOP|

k_ch

, 8 BrnioveHne/BoIKIoYeHWe|
> WHBEPCHKH
'- ' n KaHana
i A 2
(A [¥) A ¥
y W ON / OFF

PucyHoK 6.22 HacTpoWKa BXogHOro napameTpa KaHana ynpasneHua (pene)
[na oagHOKaHaNbHOro UCMOAHEHUA
[NAa TOKOBOro BbIXO4a Kpome 3TOro 3afaeTca AnanasoH BbIXogHOro Toka 0...5 mA, 0...20 mA,
4..20 mA.

artm. !r@]
ch ! 0-20—
h

=

c.

A

|BBIBOP

’C-C:"i Q'

E 4-20

PucyHOK 6.23 HacTpolika BXOLHOro NnapameTpa KaHana ynpas/ieHus (TOKOBbIW)
[Nns 0OAHOKAHANbHOTO UCNONHEHUS

6.4.2  Jloruka pab6otbl
Jlorvka paboTbl KaHana ynpaBieHWA 3a4aeT TUN YNPaBAEHUA: BbIKAOYEHO (803MOMCHO py4YHOEe
peaynuposaHue), o2uyeckuli cueHanu3amop, cmabunuzayusa ¢ sucmepesucom (moseko 045
pene), auHeliHbili 8bix00 (MOALKO 0711 MOKOBbIX 8bix0008). MeHIo BbiboOpa NOTMKKU, CM.
PucyHoK 6.24, PucyHok 6.25.
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o Yeranoska

~ | ucTepesuca ana pene

L
L
A (V]
A [v)

E9PEPn

&

0.0...9998

= v
C & > HacTpoiika normdeckonof

CHrHanuiatopa

ON / OFF
F F Bkn/bikn
O | VYnpaenenve

o

A ON /[ OFF

y
h
Y
L
y

y

PucyHOK 6.24 Bbibop norvKkmn paboTbl KaHana ynpasaeHus (pene)

(4]
E9PERL o P
. Bl

Y

T

.| Hactpoitka norieckoro

l'_ = C (': "]  cumanusatopa

!"—*1
b

Brn/abikn
Ynpasnetue

ON / OFF

PucyHOK 6.25 Bblbop N0rMKM paboTbl KaHana ynpaBaeHus (TOKOBbIN Bbixoa)

Jlozuueckuii cuzHaauzamop

B MeHI0 HACTPOMKM NIOrMYECcKOro CUrHaamMsaTopa Mnosib3oBaTeNb onpeaenseT, Mo Kakum
cobbiTuAM (HapyleHMam noporosB) 6yaeT cpabaTtbiBaTb BbIXOAHOE YCTPOWMCTBO KaHana
ynpassieHnsa. MeHo HaCTPOMKM IOTMYECKOro CUrHanaunsaTtopa, cMm. PUcyHok 6.26.

Y
@ Cpabateizaue Ha
l"_ C g-— }—} L O HIKHWA NOPOT W3MEPEHUS
- ¢ BuiBpaxHoro kaHana
A

L 2

4 ON /| OFF
_ - . | CpabarbigaHue Ha
il = oLmBKy M3MEPEHIR
C —e— (Al o]
A4 ON / OFF

DXHWIA NOPOT H3MEPEHIA
BbIGpaHHOro kaHana

A

ON / OFF

’D pabatbizanme Ha
u

32



AkuyuoHepHoe Obwecmso
«IKonoauyeckue CeHcopbl U Cucmembl» («IKcuc»)

PucyHOK 6.26 HacTpoiKa normyeckoro curHaaun3saTopa

Cmabunu3ayus c 2ucmepe3ucom (MonvKo 001 pene)
Mpw BbIBOpPE cmabuauzayuu c 2ucmepe3ucom, TpebyeTca BBOA BEANYMHBI TUCTEPE3NCA, CM.
PucyHoK 6.27. 3apgaHue napameTpa peryinpoBaHua U NOTUKKU €ro U3MEHEHUS NPOU3BOAUTCA B

cooTBeTcTBMM . 6.4.2.
.
"_' ' ' BenwuuunHa

, —
h- L- C —P L-_-’& rectepesunca

ESFE

PucyHok 6.27 HacTpoiKka BenndmnHbl ructepesmnca
JluHeliHblli 8bI1X00 (MOALKO 019 MOKOBbIX 8bI1X0008)
Mpw BbibOpe nuHeliHo20 8bixo0a, TpebyeTca BBOA, 3HAYEHUIA COOTBETCTBYIOLLMX MUHUMANbHOMY
ToKy (Lo P) u makcumanbHomy Toky (Hi P), cm PucyHok 6.28.

A

el
| [E"E‘”’i‘_ ! | [3Havenue, coorsercrayiowee
[ i | . ! MUHAMANbHOMY TOKY

Y WA
3

v -9999...9999*

] O 3HaueHune, COOTBETCTBYHLLEE
[N ] MaKcUMarnsHOMY TOKY

A
-9999...9999*
(*B 3aBMCUMMOCTU OT BbIDpaHHOro napameTpa)

PucyHok 6.28 HacTpoiKka anHeltHoro Bbixoaa

Y106bI HACTPOUTL IMHENHDINM BbIXOA, CM PUcyHOK 6.29, B Lo P 3anuceiBatoT 0, 8 Hi P 3anuceiBatoT
100.

Uamepsiembiin
napameTp
(koHueHTpauun,06. %)
A

100

BbixogHow TOK,
MA
-~

7

20

|
|
|
|
|
|
|
'

I 4

PucyHoK 6.29 Mpumep HACTPOIMKN IMHENHOTO BbIXOAa
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6.4.3 Hacrpoiika nporpammbl ynpasaeHusa
MeHI0 HacTpPOMKM NpOorpaMmbl ynpaBieHMA MNO3BONAET 33a4aTb CAeAylolMe MNapameTpbl:
nocmosAHHbIl  napamemp pe2ysaupo8aHUs, MPU3HAK UCMOAb308AHUSA MPO2PAMMbI, HOMEpP
nepso2o waz2a npo2pammsl, HOMep [0C/Ae0He20 wWaaa Mpo2pamMmsl, YyCaA08UE OKOHYAHUE
npozpammel, 8800 npozpammsl. CTPYKTypa MeHto, cm PucyHok 6.30.

3apaHHbINA
L napameTp

[ WcnonbaosaHue
nporpammel

£¢
is

{ Homep;eapﬂoro
wars

Homep
nocnegHero
wara

Ycnosuwe
OKOHYaHWA
nporpammel

gF
T
L)
| Il
"
_":l
| —

Bunibop
Ly

Buifiop
eanHuL

[ Beon

nporpammebl

PucyHok 6.30 MeHI0 HacTpOMKKN Nporpammbl ynpasaeHums
MocmosAHHeIl napamemp peaynupoeaHus

3HayeHMe napameTpa ynpaBAeHUs, MPUMEHAETCA NpU PeryaMpoBaHMM 6e3 nporpammbl
ynpas/ieHus.
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Beoa KOHCTaHTLI

'

0.0...100 ;

MapameTp u3 gpyroro '
Kanana

+ - - - - - - - - - - - - - - ’

PucyHoK 6.31 BeegeHne NOCTOAHHOIO NapameTpa peryanpoBaHua
Ucnone3oeaHue npoepammelr
Pa3speluaeTt/3anpeLwiaeT MCNob30BaHME NPOrpaMmbl peryanposaHua. Mpu paspelweHumn (on)
MCNONb3yeTCcA MapaMeTp PeryampoBaHUsA M3 MPOrpaMMbl PEryiMpoBaHUA U U3MEHAETCA B
cooTBeTCcTBMM C Helt. Mpwu 3anpeTe (oFF) ncnonb3yeTtcs mnocmosAHHbIU NnapameTp peryiMpoBaHuA.

A

o LI

CLC

PucyHoK 6.32 BKatoueHMe/BbIKAOYEHNE peryanpoBaHma No nporpamme

Homep nepsozo (cmapmoeozo) waza/Homep nocaedHez20 waza

Mporpamma perynvMpoBaHua npeactasnaer coboit maccmB M3 512 syeek, KoTopble
nonb3oBaTenb MoxeT cBobogHo onpepenatb. [pu  MCNONb30BaHMM  NPOrpPaMMbl
rasoaHa/aM3aTop HAYMHAET BbINOJIHEHME NPOrpaMmbl ¢ nepBoro wara (PStr) nocnegosaTtenbHO
[0 nocnegHero wara (PStP), ana KaxKAoro KaHana ynpaBaeHWA MepBblit U NOCnegHUI waru
MHOMBMAYaNbHbIE, @ MaccuB 512 Aveek — 06LWMNA.

¢ BLIEOP)
PSE-=PSEr 5

1..512

PucyHoK 6.33 3agaHue CTapTOBOrO Wara Nporpammel
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¢
PSEPIPSEP

My

«
.Ll‘i

1..512

PucyHok 6.34 3agaHue nocnegHero wara nporpammbl

Ycnosue oKOHYAHUA NPO2PAMMbI

Mo AOCTUXKEHMIO NPOrpaMMON MOC/AEeAHEro LWara NoAb30BaTe/lb MOXET HacTpouTb paboTy
KaHana ynpaBneHusa caegylowmm obpasom: OCTAaHOBKA Mporpammbl (Ha MHAMKATOpe
“NAPAMETP”  wuHaunumpyeTca  StoP, perynnMpoBaHWe  BbIK/OYEHO);  MNPOAO/KEeHMe
perynMpoBaHMA NO MapaMeTpy MOCNeAHEro LWara MpPorpammbl; Nepesanyck MnporpaMmmbl
peryiMpoBaHuA; B NapameTp peryimpoBaHna 3arpyaeTca 3Ha4eHUe MnocmosaHHO20 NapamMeTpa,
MO KOTOPOMY NPOLO/KAETCA perynvpoBaHvMe. MeHI0 334aHuMA  YCNOBUW  OKOHYaHMA
nporpammbl, cm PUCyHOK 6.35.

Or —

g

-l [ KOHYaHWe
S5Eof =1
A\

C”- L nporpamMmbl

Bwibop

[

3Ha4YeHnA

| nocnegHero

v
'1,-"= [ Mopaepxanve 1
¥

BuiGop

(i

{ BosobHoBneHwe
nporpammel ¢
L Ha4ana

Beibo e -
™ [SECP (o
'- ’ , L 3Ha4eHu

PucyHok 6.35 MeHI0 HacTPOMKM YCNOBUIA OKOHYaHWUA NPOrpPamMmmbl
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Bso0 npozpammbi

Mporpamma perynivpoBaHMA npeactaBasetr coboit maccue u3 508 Aveek, KoTopble
no/ib3oBaTeNib MOXeT cBoboaHO onpeaenaTb. OguH Wwar (a4elika) nporpamMmbl NpeacTaBafeT
coboi CTPyKTypy M3 Tpex napameTpoB: MapameTp peryanposaHus (Par), Bpema Bbixofa Ha
napameTp (SEtL), Bpema yaepaHus napametpa (Hold), cm. PucyHok 6.36. 3a Bpema BbIXxo4a Ha
napameTp TeKyllee 3Ha4YeHWe napameTpa PeryampoBaHWU NNHENHO MEHAETCA OT 3HavyeHuA
napameTpa npeablAyllero wara K 3HaYeHUo napameTpa Tekywero wara. MeHo HacTpoMKM
nporpammsbl, cMm. PUcyHOK 6.37.

3HauyeHue
napametpa
A
I |
.,..-"‘. : !
SEEL | Hold |
t =: {,mun
' Step 1 !

PucyHok 6.36 paduyeckoe npeactasieHme Wwara NpPorpammbl

¢
DSC}_‘,’, CP‘[HOMepmara

Y nporpaMmbl

512

perynupoBaHus

P
ﬁ
I

BbIBOP|
3HayeHue napameTpa

-80.0...20.0/ -50...150

+ Bpemsi

I |
SEEL]| | rmime

..5\\ ..V

0.0...9999

L’ / Bpemsi
noggepxaHusa
/ D (. d napameTpa

9999

PucyHoK 6.37 MeHI0 HacTPOIKKN Nporpammbl
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6.5 TMporpammHoe obecneueHune

Ons  cBA3WM WM3MepUTeNbHOrO rasoaHanM3atopa C KOMMbOTEPOM HeobxoguMmo nporpammHoe
obecneyenmne Eksis Visual Lab (EVL) n coegmMHUTENnbHbIA Kabenb, nocTaBiseMble B KOMMNIEKTe (cm.
NYHKT 9).

MogKntoyeHMe rasoaHanmM3aTopa W YCTAHOBKA CBA3M C HUM OCYLLECTBAAETCA Cheaylowen
nocneaoBaTeNbHOCTbIO AENCTBUIA:

e 3anyck ¢aina setup.exe (setup_x64.exe ana 64-6utHoi Bepcum Windows) 13 KopHeBOW nNanku
Ha KOMMaKT-gncke nnm USB-Hakonutene;

e yCTaHOBKa nporpammHoro obecneyeHus Eksis Visual Lab ¢ komnaKkT-gucka nnn USB-Hakonutens,
PYKOBOACTBYACb MHCTPYKLMeEN no ycTaHoBKe setup.pdf (HaxoguTtca Ha KomnakT-gmcke namn USB-
HaKonuTene B KOPHEBOW NarnkKe);

e 3anycK Eksis Visual Lab (Myck = Bce nporpammbl = dkeuc = Eksis Visual Lab);

® NoAKNKOYEHUE ra30aHaIMN3aTopa K KOMNbOTEPY C MOMOLbIO Ka6eflﬂ,‘

e pnobaBneHue rasoaHanM3aTopa B CIMCOK YCTPOMCTB (KHOMKa = ), 3aaHMe TeXHONOMMYEeCcKoro
HOoMepa, HacTpolKa nHTepdeica cBa3n (HoMep NOpTa, CKOPOCTb CBA3M M CETEBOM agpec), 3anycK

obmeHa (KHOMKa ) );

Tabauuya 6.1
Bepcua
HaumeHoBaHue Mporpam
Tun cBA3Kn BHYTPEHHero JononHutenbHo
rasoaHanmsaropa ma Ha MK no
Mpn MUCMNo/1b30BaHUM
Kabens USB oo ¢ xommoreom
Kabenb RS-232 Eksis 1.15
MKr-4 /1-C-K
/1-C Kabenb RS-485/ | Visual Lab cMm.n.5.6 HeobxopMm
npeobpasoBaTtenb
Ethernet .
nHTepdencos.
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6.5.1 BHyTpeHHee nporpammHoe obecneyeHue
BanAHKWe BCTpOEHHOro NporpaMmHOro obecneyeHmnn y4TeHo Npu HOPMUPOBAHUK

METPONTOTMYECKUX XaPaKTEPUCTUK NA30aHA/TU3aTOPOB.
Fa3oaHanM3aTopb| MMEIOT 3alnNTy BCTPOEHHOIo NporpamMmmHoOro obecneyeHuns ot

npegHamepeHHbIX NN HenpeaHaMePEHHbIX U3MeHeHWI. YpoBeHb 3awmTbl no P 50.2.077—2014
BCTPOEHHOro NPorpammHoro obecrneyeHna COOTBETCTBYET YPOBHIO «CpeaHMIA», aBTOHOMHOro MO —

KHUBKUIAY.
NpeHTMdMKaLMOHHbIE AaHHble BCTpoeHHOro MO ra3oaHan13aTtopos npuseseHbl B Tabavue 6.2.
Tabnuya 6.2

NaeHTUdMKaLMOHHbIE AaHHble 3HauyeHwne

(npusHakKkn)

NaeHTUPMKaLNMOHHOE Pkgdv.txt Pkgdn.txt Pkgax.txt EVL.exe

HanmeHoBaHue MO

Homep Bepcumn 2.15 2.15 1.15 2.17

(MaeHTMPUKAUMOHHBIM HoMmep)

no

Undposoit naeHtnoumkatop NO 75DE9CBA911F |E736AE92F544 |3E2A5A8D1441 |25EB09D45348
79906364FE7D |FCA6752E882A |E396A4FA4E37 |3386D44F6550
37F36BEE571F0|3E1E461A357E |65570B220398 |AADB70C094A8
5C277DE552A0 |AF367ECFDF78 |4E0D4733F55B |015B772C825F
41A5A39D8F8E |C82BB97C66B1 |5C3413A83A78 [97B2CDBC615D
D65, anroputm | 8136, anroputm | 6774, anropntm |0EL8, anropntm
FOCT P 34.11- |ITOCTP34.11- |TOCTP34.11- |TOCTP34.11-
94 94 94 94

[pyrve naeHTUPUKaLMOHHbIe
AaHHble (ecnu umetoTcs)

YKa3aHHbIX Bepcvu7|.

MpumeyaHne — Homep Bepcum MO gonkeH HbiTb HE HUXKe YKa3aHHOro B Tabanue. 3HaYeHus
KOHTPO/IbHbIX CYMM, YKa3aHHble B Tabanue, oTHOCATCA TONbKO K dalinam BcTpoeHHoro MO (firmware)
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7 BO3MO?KHBIE HEUCITPABHOCTH U CI1IOCOBbI UX YCTPAHEHHUA

7.1 Cnuncok BO3MOXHbIX HEMCNPABHOCTEM M CNOCOHOB MX yCTpaHeHMA NpuseseH B Tabavue 7.1.

Tabnnua 7.1

HeucnpaBHOCTD,
BHellHee NposaB/ieHue

[dononHutenbHbIi
npusHaK

Bo3moXKHan NPUYUHa

Cnocob ycrpaHeHusA

[a30aHanM3aTop He
BKOYAETCA, MHAMKATOP
«CeTb» He ropur.

I’a3oaHanM3aTop He
BK/IKOYEH B CETb

BKnounTb
ra3soaHanM3aTop B CeTb

HeucnpaseH
npegoxpaHuTens.

YCTaHOBWUTb UCMPABHbI
npesoxpaHnTenb

MwuraeT coobuieHune
test 01 n npoaonKeHme
3arpysKu

OTcTatoT yacobl
peanbHoro
BpeEMEHM

PaspsrkeHa b6aTapes
NMUTAHWA YacoB
peanbHOro BpemeHu

3ameHuTb HaTapeto
NUTaHMA, TUN
CR2032

MwuraeT coobuieHune
test 02... test 05 1

BMECTO NoKasaHui

coobuleHmne crit err

HeuncnpasHoCTb
nsmeputenbHoro 610Ka
rasoaHanusaTopa

PeMOHT uameputenbHoro
610Ka

CoobueHue E-01 nnu E-
40 BMeCTO NoKa3aHui

He noakntoveH
npeobpasoBaTtenb

lMpoBepuTb NOgKNOUYEHME
npeobpasoBarens

O6pbiB Kabena cBaA3n

razoaHanmsaTop — 3ameHuTb Kabenb,
N3MepUTENbHbIN PEeMOHT Kabensn
npeobpasoBaTtenb

HeuncnpaBHOCTb PemoHT
npeobpasoBaTens npeobpasoBaTens

OwnbKa nepecyéTa

OTKNOUYNTL NEePECUET Uan
NOAKNOUNTb AATUMK
JaBneHna

CoobueHusn
E-02 nnn E-04

Heponyctumele ycnosma

KCNAyaTMpoBaTh

aKcnayaTaumm npeobpasoBaTens B
npeobpasoBaTens cooTBeTCcTBMM N. 2.2

HeuncnpasHoCTb PemoHT
npeobpasoBarens npeobpasoBarens
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8 MAPKHWPOBAHHE, I/IOMBUPOBAHHE, YITAKOBKA

8.1 Ha nepeaHei naHenn namepuTenbHoro 6710Kka HaHeceHa cneayrowas MHopmaums:
®"  HauMMmeHOBaHMWe rasoaHaamMs3aTopa
"  TOBAPHbIV 3HAK NPEeANPUATUA-U3TOTOBUTENSA
" 3HaK yTBEPXKAEHUA TUMa
8.2 Ha3agHen naHenn nsmeputenbHOro 610Ka yKasblBaeTca:
=  3aBOACKOW HOMep M gaTa BbiNycKa
8.3 MnombuposaHue razoaHann3aTopa BbIMNONHAETCA:
"y M3MepUTENbHOro 610Ka ra30aHanM3aTopa - C HUXKHEN CTOPOHbI KOpryca B 04HOM, NGO B
[IBYX KpenexHbIX Camopesax.
" Yy U3MEepUTENbHOrO NPeobpa3oBaTens - MecTo CTONOPHbIX BUHTOB.
8.4 Ta30aHanM3aTOp M €ro CoCTaBHble YACTM YNAKOBbLIBAKOTCA B YNAKOBOYHYIO Tapy — KAapPTOHHYHO
KOPOBKY, ALLMK, YHEXON UNU MONNITUIEHOBBIN NAKET.

9 XPAHEHHE, TPAHCIIOPTHPOBAHMUE

9.1 Ta3o0aHanM3aToOpPbl XPAHAT B KapTOHHOW KOpPobKe, B crneuyasibHOM YNakOBOYHOM Yexne Waun B
NOM3TUIEHOBOM MaKeTe B CYXOM MPOBETPMBAEMOM MOMELLEHMN, MPU OTCYTCTBMU NApPOB KNCAOT
N Opyrux efKux NeTyuymx BeLLecCTB, Bbi3bIBAKOLWMX KOPPO3MIO, MpU TemnepaTtype oT nawc 5 o
natoc 40 °C n oTHocuTenbHow BnaxkHoct ot 30 a0 80 %.

9.2 TpaHcnopTMpoBaHME AOMNYCKaeTca BCEMW BUAAMW TPAHCMOPTAa B 3aKPbITbIX TPAHCMOPTHbIX
cpeacTBax, ob6ecrneynBatoLMx COXPaHHOCTb YNaKoBKM, Npy Temnepatype ot muHyc 35 °C go natoc
50 °C 1 oTHOCUTENbHOWM BRaxHOCTK A0 95 % npu Temnepatype 35 °C (6e3 KoHaeHcaummn Bnarm).
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10 KOMIIJIEKTHOCTb
10.1 KomnnekTHOCTb NOCTaBKM ra3oaHanmnsaTopa npmeeaeHa B Tabamue 10.1.

Tabauya 10.1

HanmeHoBaHMe KOMNNEKTYIOWMX U3[eNUNA, NporpaMmmHoro obecneueHus, Kon-Bo
OOKYMeHTauum

1@ N3meputenbHbit 610K MKI-4 /X-C-K — BO3MOKHbI cnegyowme BapuaHTbl

UCNONIHEHUA
1.1 N3meputenbHbin 610K MKI-4 /1-C-K-2A 1ur.
1.2 N3meputenbHbit 610K MKI-4 /1-C-K-4P-2A
2120 | YU3mepuTenbHbIi NnpeobpasosaTesnb:
2.1 MUMK-03 - B antomnHMeBOM Kopnyce B BUAe “MUHMMUKpodOoHa”
2.2 MUMK-04-M8 - B BMAE NPOTOYHOM Kamepbl B KOPMYCE M3 HEPrKaBeoLWEel cTanu, 1w,

wryuepbl M8x1
2.3 MUMK-04-M16 - B BUAE NPOTOYHOMN KaMepbl B KOPMYCE U3 HEPrKaBetoLen cTanu,

wTtyuepbl M16x1,5
368) Kabenb noakntoueHuns npeobpasosatens K usmeputesibHomy 610Ky, 10 m 1 wr.
4(12) | Kabenb Ana NOAKAOHEHNA K KOMMbIOTepY 1 wr.
4.1 Kabenb RS-232, 10 m 1 wr.
4.2 Kabenb USB, 1 m 1 wr.
62 | Aunck unn USB-HakonuTenb ¢ NporpammHbim obecneyeHmnem 1 wr.
7 CBnaeTenbCTBO O NOBEPKE 1 3Ks.
8 MeTognKa nosepku 1 3Ks.
9 PykoBoacTBO Mo aKcnayaTauum u nacnopt THOANM.413412.024 1 3Ks.

(1) — BapuaHT onpegenseTca nNpu 3akase;
(2) — nO3MLMM NOCTaBAAKOTCA NO CNELMaibHOMY 3aKa3y;
() — aanHa Kabena moxkeT BbITb M3MeHeHa no 3akasy 4o 1000 m.
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11 CBHJETEJIbCTBO O IIPUEMKE

11.1 rasoaHanusartop MKr-4 /1-C-K 3aB. No M3roToBJIeH B COOTBETCTBUU C
TY 4215-004-70203816-2015 7 KOMM/IEKTOM KOHCTPYKTOPCKOM AOKyMeHTaumnm
TPAN.413412.024 vi npU3HaH rogHbIM 418 SKCNAyaTauuun.

11.2 NocTtaBnsaemasn KOHPUrypaumsa:

NHTepdeiic
RS-485 |:| Ethernet [ |
HasBaHue ch:\:::ex'rylou.leu Kanan No Tun BaBol\,cI\QCKou
MpeobpasoBaTesnb 1
AnvHa Konunuecrtso
Kabenb ans NOAKAYEHUA

npeobpasoBaTens Kuciopoda K
n3mepuTesibHoMy 610Ky

Kabenb ans NOAKAYEHUA
npeobpasoBatensa AaBAeHUA K
n3mepuTesibHoOMy 610Ky

Kabenb [AOna MNOAKAOYEHUA K
KOMMblOTEPY

Kabenb USB

MporpammHoe obecneyenune, CD-anck nam USB-Hakonutens

CBnaeTenbCcTBo O nosepke Ne

[aTa BbInyckKa 202 .
Mpeacrasutens OTK
[aTta npogaxu 202 .

MNpeacraBuTens U3rotoBmTens

M.

AO "IKCUC"
><124460 MockBa, 3eneHorpaga, a/a 146
T Ten/daxc (499) 731-10-00, (499) 731-77-00
(495) 651-06-22, (495) 506-58-35
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12 TAPAHTHUHU N3TOTOBUTEJIA

12.1

12.2
12.3

124

125

12.6

12.7

12.8

12.9

12.10

12.11

M3rotoBuTENb rapaHTUPYeT COOTBETCTBME ra3oaHanusatopa tpebosaHusm TY 4215-004-
70203816-2015 npu cobaogeHnn notpebutenem ycnoswuid 3KcnyaTaumMn, XpaHEHUA U
TPaHCMOPTUPOBAHMA.

[apaHTUNHbBIN CPOK 3KCMNyaTauumM rasoaHanmnsaTopa — 12 mecaueBs co AHA NPOAAXKM.

B cnyyae Bbixoga razoaHannsatopa U3 CTPosA B TEYEHUE rapaHTUIMHOIO CPOKa Npwu yC/10BMMK
cobnogeHna notpebutenem ycaOBUIN IKCNAyaTauUM, XPaAHEHMA U TPaHCNOPTUPOBAHMA
N3roTOBUTE/Ib 00A3YETCA OCYLLECTBUTbL €ro 6ecnnaTHbIi PEMOHT.

B cnyyae npoBeaeHUA rapaHTUIAHOIO PEMOHTA rapaHTUA Ha ra3oaHaM3aTop NpoaaeBaeTcs
Ha BpeMs PEMOHTA, KOTOPOE OTMEYAETCH B INCTE AAHHbIX O PEMOHTE rasoaHanaMsaTopa.
[ocTaBka nprMbopa M3roToBUTENO OCYLLECTBAAETCA 3a CHET noTpebutena. [1na oTnpasBKku
npubopa B peMOHT HEOOXOAMMO: ynaKoBaTb NpMbop Haanexawmm o6pa3om BO
nsberkaHme NoBPEXKAEHNIN NPU ero TPaHCNOPTUPOBKE; BMECTE C CONPOBOAUTE/IbHbIM
nucbmom, opopmaeHHbIM Ha GUpMeHHOM 6/1aHKe, C YKa3aHMEM NOJIHbIX PEKBU3UTOB,
KOHTAKTHOI nHpopmaumeit (KOHTaKTHbIM TenedoH, e-mail, KOHTaKTHoe L), Luenemn
oTnpasaeHuns npubopa n onncaHMem HenmcnpaBHOCTEM (MPWU UX HAANYUKU) NPUBESTU INYHO
b0 oTNPaBUTb OO0 TPAHCNOPTHON KOMMNaHMeN B 0dUC NPeaNnPUATUA-M3TOTOBUTENA MO

agpecy: 124460, 2. Mockea, 2. 3eneHoepad, npoe3od 4922, cmpoeHue 2, KomHama 325.
Aapec ana otnpasneHnin Pryn «Moyta Poccun»: 124460, 2. Mockea, 2. 3eneHozpad, a/a
14e6.

FapaHTMA U3roTOBUTENA HE PAacNpPOCTPaHAEeTCA M 6ecnnaTHbI PEMOHT He OCyLLecTBAAETCA:
1. B caydasx eciM B [OOKYMeHTe «PyKOBOACTBO MO 3KCrjiyaTauuMu M Mmacnopr»

OTCYTCTBYIOT WAU cOAepKaTCcA M3MeHeHuA (UcrnpaBieHus) CBeAeHWW B pasaene
«CBefieHna 0 npuemke;

2. B C/lyYasaAX BHELHMX U BHYTPEHHUX NOBPEXAEHNIN (MEXaHUYECKUX, TEPMUYECKUX U
npouunx) npnbopa, pasbemos, Kabenei, ceHCOPOB.;

3. B CAy4YasAx HapyweHWn naombupoBaHMA npubopa, Npu HanuumMmM CAenos
HECAHKLUMOHMPOBAHHOIO BCKPLITUA U U3MEHEHWA KOHCTPYKLMU;

4. B Cny4yanx 3arpAsHeHU Kopnyca npubopa Uau faTYMKOB;

5. B cnyyasax Bbixoga M3 cTpoA npubopa Mam AaTYMKOB B pesysibTate paboTbl B cpese
HeZoMyCTUMO BbICOKMX KOHLEHTPALLMIN aKTUBHbIX ra3os;

Mepuoguyeckas NoBepKa rasoaHasiM3aTopa He BXOAWUT B rapaHTUIHble 06s3aTenbcTBa
N3roToBUTENS.

MN3roTtoBuTENb OCYLLECTBAAET MNAATHbIA NOCNErapaHTUMHbBIA PEMOHT W  CEepPBUCHOE
obcnyknBaHWe razoaHanmnsaTopa.

FapaHTUA W3roTOoBUTENS HA BbINOJIHEHHbIE PAbOTbl MOCNErapaHTUMHOIO PEMOHTA,
COCTAB/IAET LWECTb MECALEB CO AHA OTrPY3KM razoaHannsaTopa. lapaHT1A pacnpocTpaHaeTca
Ha 3aMeHeHHble/0TPEMOHTMPOBAHHbIE NPY NOCAErapaHTUIMHOM PEMOHTE AeTanun.
PekomeHayeTca exerogHo NpoBOAUTb cepBUCHOe ob6CNy)KMBaHME ra3doaHasnsaTopa Ha
3aBofe-M3rotoBuTesne.

M3rotoBuTENb HE HECET rapPaHTUMHbIX 06A3aTeNbCTB Ha NOCTaB/EHHOE 060PYA0BaAHME, ECIN
OHO NOABEPrasoCcb PEMOHTY UAN 0BCNYKMBAHUIO B HE CEPTUPULIMPOBAHHDBIX U3TOTOBUTENEM
CEePBUCHbBIX CTPYKTYpaXx.
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NMPUJIOKEHME A
CeuaetenbcTso 06 yTBEPXKAEHUM TUNA CPEACTB U3MEPEHUN

‘)/'\ /\C
% -’\

_ SELOEPANBHOE ATEHTCTBO

Q 59 MO TEXHUYECKOMY PEMNYIMPOBAHWIO W METPONOI A
768
‘ ‘\( ( -,/ (

i CBI/II[ETEJII)CTBO
A (/’

e o6 yTBepXAeHWu Tuna cpeacTB U3MepeHUi

7
He (j,\ RU.C.31.001.A Ne 60864/1

'A "N'”(‘ % Cpok genctaua no 08 nekabps 2020 r.

N HAMMEHOBAHME THIIA CPEJICTB U3MEPEHUIN

Dl \ lazoananusarTopb! kucnopoaa u okcuaa yrnepoaa NMKr-4 moaudmkauun NKr-4 B,
P\/( ) TIKr-4 H, NKr-4 /X

0598  MBrOTOBUTENb
¥ ,\( & AKumoHepHoe obuwecTBo "IKonornyeckue ceHcopbl U cuctembl” ("IKCUC")
4 / (AO "SKCUC"), r. Mocksa, r. 3enieHorpas
B
\ PETMCTPALIUOHHBIN Ne 62615-15

RS JIOKYMEHT HA ITOBEPKY
A M 242-1930-2015

0@ MHTEPBAJIMEXTY TOBEPKAMH 1 roa

A CeuzerenscTBO 00 yTBEpXKICHHH THNA mepeopopmieHO mprkazoM deaepaibHOro
v areHTCTBA I10 TEXHHYECKOMY PEryJIMpOBaHHIO H MeTponoruu oT 03 okTabps 2018 r.
: Ne 2108
a(
A { ( K HACTOSIIEMY CBHAETENBCTBY.
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W, ‘ 3amectuTens PykoBomutess
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P
il (""/ Cepusa CU Ne 032801
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o
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INTPUJIOKEHHUE b
MeTtoaunKa nosepku

YTBEPXJIAIO
= Pykosoaurens
J, Menneneena"

[ocynapcTBeHHas cHcTeMa 00€eCIeueHHs €/IMHCTBA H3MEPEHHI
["azoananu3aTops! KUCIOposa H okeuaa yrneposa INKI-4
moaudukauuit IIKI-4 B, TIKI™-4 H, TIKI™-4 / X
Meto/1Ka nOBEpKH.

MI1-242-1930-2015

COIJIACOBAHO

PykoBozauTe b HAyUHO-HCC/IEA0BATEIBCKOTO OT/ena
roCyapCTBEHHbIX 3TAJIOHOB

B 00n1acTH QH3UKO-XUMHYECKHX H3MEPEHUH

['IH CU OI'VIT "BHUUM-um. .M. Mensieneesa"
“Z.___JLA. Kononensko

£t Wy 2015

Paszpaboran
fUTE b CEKTOpA
T.B. Coko.10B

N
\w

r. Canxr-IletepOypr
2015 .
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Hacmxuxax MCTOUAHKA [MOBCPKH pacnpocTpaHsACTCs Ha rasoaua.xmaaTopm KHCII0poO/la H OKCHa
yrnepona TIKI-4 moau¢ukaumii TIKT-4 B, TKI-4 H, TIKI-4 /X (nanee — rasoananusatopsi),
Beimyckaemble  3A0 “OKCUC” (Mocksa, 1. 3enexorpan) u OAO «ITPAKTHK-HIl» (Mocksa,
I. 3eneHorpan), M yCTaHaBIMBAET METOAMKY HX MEPBHYHOMN MOBEPKH 10 BBOAA B IKCIUIYaTalMIO M MOCJe
PEMOHTA, & TAK)KE MEPHOAHYECKOH MOBEPKH B MPOIECCE IKCIUTyaTaLHH.

MuTepsan Mex1y noBepKaMH - OHH ro.
1 Onepanun noBepkH

1.1 Tlpu npoBeaeHHyn NOBEpKH AOMKHBI ObITh BBINONHEHbI ONEpalMy B COOTBETCTBUH ¢ Tabnuuedt 1.

Tabnuna 1 — Onepauun nosepku

' - Homep nyskra | [TpoBejienue onepaumu npu nosepke J

\ HaumeHoBanue onepauuu METOIHKH _—_— DR
1 [I0BEPKH .
1 Buewnuii ocmotp | 6.1 I aa 1a ]
2 OnpoGosaHue E 6.2 f ' j
- IpoBepKa (QYHKUHMOHUPOBAHHS | 6.2.1 na bit:|
| razoaHajan3aropa l
|- TIPOBEPKA  YCTAHOBJCHHBIX  3HAueHH ]t '? 6.2.2 [ na na
| MOporoB cpabaTbiBaHHs CHIHAJIH3ALHH I | 7 a
| - nmpoBepka  rEpMETHUHOCTH  Ta30BOIO 6.2.3 ki na na
| TpakTa " MPOU3BOAUTENBHOCTH |
| BCTPOGHHOTO  KomInpeccopa(To/iibko Ui |
MCTIONHEHHH ¢ NPUHYAHTENbHBIM 0TOOpPOM | '
1poodsI) ‘
13 [ToaTBepxaeHne COOTBETCTBHS | 63 ‘ na ma
| [IPOTPaMMHOTO ofecreyeHus - SR A
' 4 Onpenenexune METPOIOTHYECKHX | 6.4 1 |
_ XapaKkTepHCTHK e o I P | Sr |
| - OTIpeie/IeHHe OCHOBHOH [OrpeIIHOCTH 6.4.1 aa ‘ na
| ra30aHaiM3aTopa o o I
|- Ompe/le/ieHHe BapHaLlii NOKa3aHHH | 642 Ja \ HET
- ONpe/leNieHHe BPEMEHH  YCTAHOBJICHMS | 6.4.3 na ? za
noxasanni i | 1

1.2 Ilpu nonmyyeHMH OTPHLATENLHBIX DE3Y/NLTATOB IPH NPOBEACHHH TOH MIM MHOM OMepaLuy,
[10BEpKa ra30aHaIn3aTopa NpeKpaaeTcs.

2 Cpencrsa nosepku
2.1 [Tpy npoBeACHHH MOBEPKH J0XKHbBI ObITH NPUMEHEHBI CPe/ICTBA, yKazaHHble B Tabnuue 2.

-

Ta6nuua 2 — Cpencrsa rMoBepku

Howme

” K'l‘r:i HauMeHoBaHHE ITAJIOHHOTO CpEACTBA M3MEPEHHMIl MM BCIIOMOTaTe/IbHOTO CPEACTBA
\Xc}r!o.umm MOBEPKH, HOMEP JIOKYMEHTa, PEerNiaMeHTHPYIOLLEro TeXHHYeckne TpeGOBaHHA K CPE/CTRY,
) METPOJIOTHYECKHE M TeXHHUYECKHE XapaKTePUCTHKH

10BEPKH

6 Tepmomerp pryTHBIH creknsHHbIH nabopatopreiit TJI-4, TY 25-2021.003-88, 'OCT
28498-90, nuana3on umepenuii (0-55) °C, nena aenenus 0,1 “C, norpewnocts + 0,2 °C
BapomeTp-aHepou/1 KOHTpo/bHb M-67 TY 2504-1797-75, amana3on u3MepeHuii JaBieHus ot
610 10 790 mym pr.cT., norpettHocTh £0,8 MM pr.CT.

[Mcuxpomerp acnupaumonubiii M-34-M, TY 52.07-(I'PITHU.405 132.001)-92, nuana3zon
oTHOCHTENBHOI BiakHocTH ot 10 a0 100 % npu Temneparype ot 5 10 40 "C

o
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Homep

yHKTa HaumeHoBaHue OTANOHHOTO CPeACTBA MIMEPEHMH WM BCMOMOFATEIbHOTO cpescTBa

meTomuky | TOBEPKH, HOMED JIOKYMEHTA, PErNaMEHTHPYIOLICIO TeXHHUCCKUE TPeGOBAHHS K CPE/CTBY,
METPOJIOTHYECKHE H TEXHUUECKH

ITOBEPKH P € XapaKTePUCTUKH

6.4 Poramerp PM-A-0,063 FY3 ['OCT 13045-81, BepxHsis rpaHuua AHana3oHa M3MepeHHil
o&semHoro pacxosa 0,063 m*/u, k1. TouHOCTH 4
Cexynjtomep COCnp, TV 25-1894.003-90, norpewmsocts + 0,2 ¢
Bemnnb TOYHOH perynupoBku TpaccoBbit BTP-4, nnanaszon paGouero nasnenus (0-6)
Kre/cm?, IMaMeTp YCIOBHOrO MPOX0aa 3 MM, MPUCOE/IMHEHHE IUTYLIEPHO-HUMIIEIBHOE MO
m6|<yxo TpyOKy AHaMeTpoMm 4...8 MM
Penykrop OannoHHbIH KHCJIOPOJHBIN OJHOCTYTEHYAaThIH BKO-50-4
no TY 3645-026-00220531-95
Tpybka meanuunckas nonusununxnopuanas (IBX), 6 x 1,5, TV 64-2-286-79
Cranpnapthble 00pasiibl cocrasa rasossie emecu (I'C) kuciaopon — azot (I'CO 10253-2013),
okeua yriepoza — Bosayx (I'CO 10242-2013) B Gannonax noa JaBieHHeM, BBINYCKaeMbic
no TV 6-16-2956-92(I1punoxenne A, tabnuua A.1)
A30T 0co00ii unctoThl copt 2-# no FOCT 9293-74 B GanoHax noa AaBaeHHEM
[loBepounsiit Hyneso# ras (ITHI') — Bozayx (mapka B) mo TV 6-21-5-82 B 6auionax noa
JIaBIeHHEM
[Ipumeyanus: .
1) Bce cpeactBa MOBEPKH JOMKHBI HMETh JCHCTBYIOWIWE CBHIAETENBCTBA O MOBEPKE WIIH
aTTeCTalMlH;
2) nonyckaeTcs NpPUMEHEHHE JIPYrHX CpeiCTB MOBEPKH, OT/IHYHBIX OT MEPEeYHCIIEHHBIX, |
METPONIOrHYECKHE XapaKTEPHCTUKH KOTOPBIX He XyXKe YKA3aHHBIX. '

3 TpeboBanus GezonacHocTH

3.1 Ilpu  npoBeseHuu  nOBEPKH  HeoOXoauMO  cobmozath  TpeGoBaHus  Oe30macHOCTH,
NpeayCMOTpeHHble  JeHCTBYIOWMMH  "lIpaBunaMH  TEXHMYECKOH 3KCMUyaTalMu  3M1eKTPOyCTaHOBOK
norpebuteneii”, "l[lpaBwiamu TeXHHKH ©0e30MacCHOCTH TMPH  IKCIUIyaTalMH  3JIEKTPOYCTAHOBOK
notpedutencit”, “[IpaBunamn yctpoiictBa ¥ Oe3onacHOH 3Kkcrulyarauueit cocyaos, paboTaiouux 1noa
JaBleHHeM”, W yKa3’aHHAMH MO TexHUKe Oe30MacHOCTH, IPUBEACHHLIMH B IKCIJIyaTallHOHHOH
JIOKYMEHTaLMK Ha CPeACTBa MOBEPKH H MOBEpAeMble ra30aHaTH3aTOPbI.

3.2  He nonyckaercs cOpaceiBath I'C B arMochepy pabouux MOMELICHHH; MOMELIEHHE JOKHO ObiTh
000pYA0BaHO MPHUTOYHO-BBITSHIKHONH BEHTHIIALIMEH.

33 K noBepke JOMycKalOTCs JIMLA, H3Yy4YMBIUHE OJKCIUIyaTALMOHHYIO JOKYMEHTAaUMIO Ha
razoaHagu3atopbl «PykoBoacTBo 1o sxcnnyarauuu W nacnopr» TPAI1.413412.020 ... 031 PO u [1C(8
3aBHCHMOCTH OT MoBepsAeMOi MOAN(UKALIMM) H IPOLLEIIHE HEOOXOAUMBIH HHCTPYKTAXK.

4 YeaoBus NOBEPKH

4.1 [1pu npoBeCEHHH MOBEPKH A0KHBI OBITH COOIOIEHBI CIEAYIOLINE YCIOBHS:

- TeMIeparypa oKpyxatoulero sosayxa, °C 205
- OTHOCHTEJIbHAS BIQKHOCThL OKpPYXKarollero Bo3ayxa. % ot 30 1o 80
- arMocepnoe nasnenue, klla or 84,4 no 106,7

— JlomyckaeTcs MCMOJIb30BAHHE CTaHAAPTHbIX 00pa3loB cocTaBa ra3oBblx cmeceit (I'C), He ykaszaHHbIX B

[TpnioXeHHH A, NPH BBITOJTHEHWH CIEAYIOLUMX YCAOBHIA:
- HOMHHQIbHOE 3HAYeHHe M TIPeiebl JOMYCKaeMOro OTKIOHEHWS COAEpKaHMA onpeaenseMoro komnoxexta B I'C

JIO;DKHBI COOTBETCTBOBATL YKA3aHHOMY LIS cOOTBeTCTBYIOWEH ['C M3 npHIOKEHHS A;
- OTHOILEHHE MOTPEILHOCTH, C KOTOPO# ycTaHaBnuBaeTcs coaepxkanue komnonenta B I'C, k mpeaeny aonyckaemoi

OCHOBHOJ NOrPEWHOCTH NOBEPAEMOTrO ra30aHAIN3aTOPa, 10MKHO ObITh HE Gonee 1/3.

v
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5 [ToaroToBka K nosepke

2.1 [epen npoBeneHHEM NMOBEPKH BBIMOMHAIOT CEAYIOLINE TIOArOTOBUTEIbHbIE PaGOTHI:

1) mpOBEPAIOT KOMIUIEKTHOCTh Ta30aHaan3aTopa B COOTBETCTBMH C €ro JKCILTyaTalHOHHOMN
JOKYMEHTalueH (NpH NepBHYHOM NoBEpKe);

2) MOArOTaBAMBAIOT Tra30aHalu3aTop K paboTe B COOTBETCTBHM C TpeGOBaHMAMHUpa3ena
«IlonroroBka nmpuGopa K HCII0J1b30BaHHIONI0KYMEHTOB«PYKOBOICTBO MO 9KCILUIyaTalldd M NacropTy
TDAIL413412.020 ... 031 PO n [1C(B 3aBHCHMOCTH OT NMOBepsieMOil MOIH(UKALIKH);

3) NpoBepsAIOT HaJIMYKe NacrnopToB U Cpoku rogHoct ['C;

4) 6amnonsl ¢ I'C BbiIEP)KMBAIOT B TOMELICHHH, B KOTOPOM MpPOBOIST [IOBEPKY, B TCYCHHE HE
MeHee 24 4, oBepsAeMble ra3oaHanu3aTopsl - 2 4;

5) MOArOTaB/IMBAIOT K paboTe CpeacTBa MOBEPKM B COOTBETCTBHH C TpeOOBaHHAMH HX
IKCILTyaTalMOHHOM JOKYMEHTALMH;

6) cobuparoT cXeMy NOBEPKH, PeKOMEHlyeMast cXxeMa COeAHHEeHHH NpyuBeaeHa Ha pucyHkax b.1 u
b.2 Ilpuaoxenus b.

6 IIpoBenenne noBepku
6.1 BHewH|i ocMOTp

[Ipu BHEIIHEM O0CMOTpe A0JKHO ObITH YCTAHOBJIEHO:
- OTCYTCTBME MEXAHHYECKHX TMOBPEKACHHH (LApanuH, BMSTHH W Ap.), BIMAIOIIKMX Ha
paboTOCNOCOOHOCTD ra30aHaNM3aropa;
- HaJlHYHe MapKHPOBKH Ia30aHaJu3aTropa COINIacHO pasjeny «MapkupopaHue, MI0MOHpOBaHHE,
YnakoBka»10KyMeHTOB «PykoBoncTBO no skcrutyarauud ¥ nacrnopt» TOAIL413412.020 ... 031 PD u
[1C (B 3aBHCHMOCTH OT NMOBEPAEMOH MOAHHKALIHK);
- MCIIPABHOCTH OPraHOB yNPaBJICHUS.

[‘a30aHasM3aTOp CYHMTAETCA BBIAEPXKABLIMM BHELIHHI OCMOTD Y/AOBJIETBOPHTEILHO, €CJIH OH
COOTBETCTBYET NEPEYUCIIEHHBIM BbILLE TPEOOBAHUAM.

6.2  OnpoboBaHue

6.2.1 Ilposepka (pyHKLMOHHPOBAHHA ra30aHaIH3aTOpa

ITpoBepKy (yHKUMOHHPOBAHUSA ra30aHaIM3aTOpa IPOBOJAMTH B CIEAYIOLIEM MOPAIKE:

- BKJTIOYHTh a30aHANM3AaTOP B COOTBETCTBHM C yKaszaHusMmu pasaena «lloarotoBka mpubopa K
MCIOJIb30BaHHIO» JIOKYMEHTOB «PyKoBOACTBO mno skcrulyaraunu v nacnopm» TOAIL413412.020 ... 031
P2 u IlC (B 3aBUCHMOCTH OT noOBepsieMoit MOgU(HUKaLKMK), TOCIE YEro J0JKEH BKIKOYUTHCA AHCILIEH;

- Ha JHCIUIEe OTOOPA3UTCA PEXHUM TECTHPOBAHMS, 110CJIE KOTOPOrO rasoaHalii3aTtop NepeHaér B
PEXUM U3MEPEHHH.

Pe3ynbTar npoBEpKH (PYyHKUHOHHPOBAHUS ra30aHAJIN3aToOpa CYUTAIOT MOIOKHTEILHBIM, €CJIH T10
OKOHYAaHMM BPEMEHM I11POrpeBa ra30aHajM3aToOp MEPEXOJHT B PEIKHM H3IMEPEHHHt H OTCYTCTBYIOT
coo01eHus 06 0TKa3ax U HEHCIIPABHOCTH.

6.2.2 IlpoBepka ycTaHOBICHHbBIX 3HAYEHHIH NOPOroB cpabaTbiBaHUs CUIHAIH3ALMH

BoiiTH B OCHOBHOC TOJb30BAaTEILCKOE MEHIO M3 pPEeKHMa H3MEPeHHH B COOTBETCTBHM C
ykazauusmMu pasaena «PexxuMbl padoTbl M HacTpoiiku mnpubopa» JokymeHTOB «PykoBomcTBO 10
skcrutyaraiun 1 macnopt» T®AIL413412.020 ... 031 PO wu IIC(B 3aBHCHMOCTH OT NOBepseMOil
Moaudukauun).

[lepeiiTi B pesxuM 0TOOpakE€HUs MOPOTOB CpadaThIBAaHUS CHTHAIM3ALIUH.

Pesynbrar mnpoBepKH CYHTAIOT IOJOXKHUTEIbHBIM, €CJIH 3HAYEHUS MOpPOroB CHrHaIM3aLUH
COOTBETCTBYIOT YKAa3aHHBIM B NaCIOPTE ra3zoaHalin3aropa.

6.2.3 TlpoBepka repMeTHYHOCTH ra30BOro TpakTa (TONBKO JUI MCIOJHEHHH C TNPUHYAHTEIbHBIM
otoopom nmpoOel, kpome 1TKI -4 B-K-IT, [IKI'-4 B-CO-IT)

IIpoBepKy repMEeTHYHOCTH ra30BOr0 TPAKTa MPOH3BOAAT B CJIEAYIOLIEN N10CIIE10BATEIbHOCTH:

- Ha BXOZHOH LUTYLIEp razoananu3aropa (M3MepUTeIbHOro npeodpa3osaresis) HaleBatoT 3anyIlKy:
- K BBIXOIHOMY LUTYLIEPY NOACOEAMHSAIOT BXOA py4HOro npo6ozabopuoro ycrpoiictea Tuna Y3I'TI-3
(«MexX pe3uHOBBIHY);
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- CKUMAIOT pe3nHoByto rpymy Y3I'TI-3 10 npeaena u OTIYCKAIOT.

PesyabTaThl MpOBEPKH CUMTAIOT TNOJAOKHTENBHBIMH, ecan  Y3ITI-3 me BOccTaHaBIMBaeT
NepBOHAYaJILHYIO (OpMY 3a 3 MHH.
6.2.4 IlpoBepky HPOM3BOAMTENILHOCTH BCTPOEHHOrO KoMMpeccopa (TONMBKO IS MCHOMHEHHH ¢

NPUHYIUTENBHBIM 0TOOPOM 11poOkI)

[IpoBepky npOM3BOAMTENBHOCTH BCTPOEHHOrO KOMIIpECcopa TMPOM3BOAAT B  CIEAYIOIIEH

TN0Ce0BaTEIbHOCTH

a) MOJICOEAMHSAIOT K IUTYLIEpY «BXOA» rasoaHajiusaropa poramerp tuna PM-A-0,063 I'V3 wau
aHaJIOrMYHBIH

[Ipumeuanne - ans ucnonnenuit [IKI'-4 B-K-I1, ITKT'-4 B-CO-I1 mrynep «BsIxoa» A0mxeH ObITh
3aKpBIT 3ari1yLIKOMH;

0) BKJTIOYAIOT NMPUOOP HIIH BCTPOSHHEIN MOOYyAUTE b pacXoa (B 3aBUCHMOCTH OT UCIIOTHEHHS ),

B) (PMKCHPYIOT YCTAaHOBHBILUHECS MOKa3aHHs M0 LIKaJie poTaMeTpa.

Pesynerarbl NpOBEPKM CUMTAIOT IOJIOKHTENBHBIMH, €CIIH 3HaueHHe pacxoja aHalU3UpyeMoil
cpeibl, 0BecreuuBaeMoe ra30aHaIu3aTopoM, JeXHT B npenenax (0,3 + 0,2) av’/MuH.

6.3  TloarBepxieHHE COOTBETCTBHS MPOrpaMMHOro obecrneveHus

6.3.1 TloaTBepxxaeHHe COOTBETCTBHA  InporpammHoro obecnevenus (I10) rasoaHannzatopos
NPOBOANTCS MYTEM NPOBEPKH COOTBETCTBH [10 razoanaau3artopos, NpeaCTaBICHHBIX HA MOBEPKY, TOMY
[10, xotopoe 6b110 3aUKCHPOBAHO (BHECEHO B OAHK AAHHBIX) NMPH MCNLITAHHAX B LENAX YTBEPIKACHHUS
THIIA.

6.3.2 [lnsa npoBepku cooTBeTCTBUS 10 BBINOIHSAIOT ClEAYIOUIME ONEpPALIHH:

— MpOBOAST  BU3yalIW3alUMI0O MASHTHOUKAUMOHHBIX  aaHHbBIX [IO, ycraHoBieHHoro B
razoaHanu3atop (B 3aBHCHMOCTH OT MOAM(UKALUMM H HCIIOJHEHUS OTOOpaXaerTcs Ha aucIuiee Npu
BKJTIOUEHHH IEKTPHYECKOr0 MUTAHMA WK JOCTYITHO ISt IPOCMOTPA Yepe3 MEeHIO ra30aHalu3aropa);

— CpPaBHMBAIOT MOJIyYEeHHbIE JaHHbIE ¢ HACHTH(PHUKAUMOHHBIMH JAHHBIMH, YCTAHOBJIEHHBIMH T1PH
NPOBEJICHUH HCNBITAHHH B LEISX YTBEPKACHHUA THNA M yKa3aHHLIMH B  ONMCAHMM THMA
ra3oaHajli3aTopoB.

6.3.3 Pesynprar  mnoxarsepxcaeHust  cooTBeTcTBHS  [IO  CUMTAIOT  NOJOKUTENLHBIM,  €CJIH
MIEHTH(UKALKOHHbIE JaHHBIE COOTBETCTBYIOT YKa3aHHbIM B OnNuCaHWM TUNa ra3oaHallM3aTopoOB
(npuioxenue k CBuueTensCTBY 00 yTBEpXKACHHH THIIA).

6.4  OnpezneneHue METPOJOrHYECKHX XaPAKTEPUCTUK

6.4.1 OnpenenexHsie OCHOBHOW MOrpeIIHOCTH ra3oaHaiu3aropa

OnpeneneHue OCHOBHOW TNOTpPEeIHOCTH  ra3oaHalu3aropa INpPOM3BOAAT B CJEAYIOLIEH
NOC/IEA0BATENBHOCTH:

a) cOOMPaIOT ra3oByIO cxeMmy, npeactaBieHHyro Ha pucyHke B.1 uwmu b.2 (Ilpunoxenue b) B
3aBHCHMOCTH OT criocoba otbopa npobsl (Aupdy3HOHHBIH WITH NPUHYAUTENBHBIN);

O)na  BXxoa  rasoaHanusaropa (MM HM3MEPUTEJNBHOro  mpeolpaszoBareisi)  MOAANOT
['C(ITpunoxenue A, B 3aBHCHMOCTH OT JHala30Ha H3MEpPEHHH MOBEPSEMOro rasoaHanudsaropa) B
NOCIIeI0BATEbHOCTH:

-NeNe 1 =2 -3 -2 —1-3 — npy nepBUYHOMH MOBEPKE;

- NeNe 1 — 2 — 3 npu n1epuoan4ecKoi nosepke

Bpems nomaun kaxzpoit ['C He meHee 90 ¢, BpemMsa mogayd KOHTPOIMPYIOT C IOMOLUIBIO
CeKyHaoMepa.

Pacxon I'C yctaHaBnuBaIOT BEHTHIIEM TOUHON perylupOBKH:

- paBHbM (0,3 = 0,1) JM/MUHJUIS HCTIONHEHHMIT ¢ IMdDY3HOHHBIM OTGOPOM POBbI;

- JUISL UCTIOJIHEHHH MPHHYAHTENBHBIM 0TOOpOoM 1polsl (s ucnonuenuit IKI-4 B-K-I1, TTKT-4
B-CO-IT wtyuep «BbIXOA» A0DKEH ObITH 3aKpbIT 3ar1yIIKOH) Tak, yTOOBI pacxoA rasa Ha JIMHHH cOpoca
oot Ha yposHe (0,1 —0,3) JM/MHUH.

B) (GUKCUPYIOT YCTAHOBHBLIMECA MOKA3aHHs ra30aHAIM3aTOpa NpH nojaye kaxaoi I'C;

r) 3HayeHHe OCHOBHOM aOCONIOTHOM TNOrpelIHOCTH rasoaHanuszaropa 4;, oOwbeMmHasi 1015
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KHuciopoaa, %, HJIM MacCOBasi KOHLEHTpaLUHUs OKCHJA yIiiepojaa, Ml"/M}, PacCYHUTEHIBAXOT 110 (bopmyne
— A

rue C; - yCTaHOBMBLUMECS I1OKa3aHMs ragoaHanusatopa npu nopaue i-it ['C, o6memuas aons
Kucnopona, %, MiH MaccoBas KOHUGHTPALMs OKCHA YITIEPOaa, MI/M;
C [-” - ICHCTBUTEIbHOE 3HAYEHHE COAEpXKaHHA onpenenseMoro kommnodeHta B i-oi I'C,
o0beMHast 1018 KMCJ0poaa, Yo, HIIM MAacCOBas KOHLEHTPALMA OKCHIA YIIeposa, MI/M
X) 3HAYEHWE OCHOBHOM OTHOCHTENIbHOM MOrPEeLIHOCTH ra3oaHanusaropa §;, %, pacCUMTBIBAIOT 110

bopmyrne

_cA
8 =3 100 2)

i

n) ans uenonnenus [1KI'-4 /X nosropuTh onepaunu no mnm. a) — r) Ajs BCEX H3MEPUTEIbHBIX
KaHanoB (M3MEPUTENBbHLIX IPeobpa3oBaresel) NOBEepIeMOro ra30aHaau3aropa.

Pe3ynbTartel  MCNBITAHUS  CUMTAIOT  MOJIOKHUTEJIbHBIMH, €CJIH  OCHOBHAs IMOTPELUHOCTD
rasoaHajq3aropa 110 BCEM H3MEPHTEJIbHbIM KaHalaM HE NIPeBBILIAET Npe/esioB, yKa3aHHbIX B Tabmuue B.]
IIpunoxenus B.

6.4.2 OnpezeneHne BapHaLUdy MOKa3aHHH
Onpenenenne BapHalMH MOKa3aHUH JOMyCKaeTcs MPOBOJNTH OAHOBPEMEHHO C OINpeje/ieHHEM
OCHOBHO# morpewrHOCTH 1o 1. 6.4.1 npu noxaye I'C Ne 2 (I1punoxenue A, B 3aBUCHMOCTH OT JiHana3oHa
H3MEpeHHH OBEPSIEMOr0 ra30aHanu3aropa).
3HayeHHe BapHalMM MMOKA3aHWi rasoaHaiu3atopoB ¥,, B JOJISIX OT MpPEAENIOB JONYyCKaeMmoii
OCHOBHO#1 aOCOJIIOTHOM MOrPELIHOCTH, PaCCYUTHIBAIOT 1O opmye
c§-c¥

Uy === 3)

4o

rae CZB, Cﬁ” - pe3yJIbTAT H3MEPEHHH COAEPIKaHUs OTPEAEIAEMOro KOMIIOHEHTA MPH NOAXOAE K TOUKE
NOBEPKH 2 CO CTOPOHBI OOJBIIMX H MEHBLUMX 3HAYeHHH, 0O0beMHas a0y Kuciaopoaa, %, WiM
MaccoBas KOHLEHTpaluus OKCHa yrineposa, Mr/m’;
4 - nIpeJiesibl I0NyCKaeMOi OCHOBHOH aOCOMOTHOM HOrpELUHOCTH ra3oaHaju3aTopa Io
NOBEPAEMOMY H3MEPHTEILHOMY KaHaJly B TOYKE IOBEPKH 2, oObeMHas A0as Kuciaopona, %, Hiad
MaccoBasi KOHUEHTPALHs OKCHIA YITepoa, MI/M .
3HaueHHe BapHauMH [0Ka3aHWH razoaHaaM3atopoB Us, B H0X OT MPENeNOB JI0NyCKaeMOW
OCHOBHO}H OTHOCHTEJILHOH MOTPEIIHOCTH, PACCYHTHIBAIOT 1O hopmyrne

95 = =< . 100 4
= 100, 4)

8 Cél'ao

rae 50 - IpEACibl IIOHyCKaeMOﬁ OCHOBHOH OTHOCHUTEJIBHOH MOrp€lIHOCTH razoaHaliusaTtopa Ino

MOBEPSEMOMY M3MEPHTEIBHOMY KaHaly B TOUKE MoBepkH 2, %.

PesynbTaT MCTIBITAaHHS CYUTAIOT NTOJOKHUTENIBHBIM, €CJTH BapHaLus [0Ka3aHui rasoaHannsaropa He
npebiuaet 0,5 B 104X OT MpeesioB A0MYCKaeMoi OCHOBHOMH NMOrpelIHOCTH.
6.4.3 OnpezneneHne BPEMEHH YCTAHOBJICHHS MOKa3aHHU

Jlonyckaercsi NpPOBOAMTH OIPENENICHHE BPEMEHH YCTAHOBICHMSA IOKa3aHWH OJHOBPEMEHHO C
OMpe/eseHHeM OCHOBHOM MOrPEIIHOCTY 110 I1. 6.4.1 ¥ B ClIeAYIOIIEM TOPSIKE:

a) Ha Bxoa razoananu3zatopa nogawotr ['C Ne3 (IlpunoxeHue A, B 3aBHCHMOCTH OT JAMarna3oHa
M3MEpEHHI NOBEPSIEMOro ra3oaHanu3aropa), UKCHPYIOT yCTAaHOBUBLIHECSH OKA3aHHs a30aHaIH3aTopa;

0) BBIYUCIAIOT 3HaYeHKe, paBHOE 0,9 yCTaHOBHBLUMXCA OKa3aHHId ra30aHalu3aropa;

B) N0Jal0T Ha BXoA raszoaHanusaropa I'C Ne 1, (HKCHpYIOT YCTaHOBMBIUMECS OKa3aHHs
razoaHainsaropa. OTK/IOHEHHE OT HYIEBbIX MoKa3aHui Jo/KHO ObITh He Gonee 0,5 B jonx OT npeaena
JonyckaeMol OCHOBHO#M a0CO/IIOTHOH MOrpeIluHOCTH;
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r) nofaloT Ha BXOJA raszoananuzaropa ['C Ne 3, BiowarT cexyHIOMEp W (DUKCHPYIOT Bpems
JOCTHIKEHHS 3HAYEHHUS, paCCUUTAHHOTO B I1. 0).

Pe3ybTarTel HCMBITAHHS CYHTAIOT MOJOXKUTEIBHBIMH, €CIIH BPeMsl YCTAHOBJIEHMS TOKa3aHUH He
npessimiaer 30 c.

1 Odopmirenne pe3ybTaTOB NOBEPKH

7.1  llpu mpoBeJeHHH MOBEPKH Tra30aHAIM3aTOPOB COCTABISIOT NPOTOKOI pe3ynbTaToB MOBEPKH,
pexoMenyemMas Jopma KOTOpOro NMpUBEJeHa B MPHIIOKeHHH I

7.2 T'azoananu3aropbl, YAOBIETBOPSIOLIKE TPeOOBAHWAM HACTOSIIEH METOAMKH, MPH3HAIOT IOAHBIMH
K 3KCIJTyaTaluH.

7.3 IlonoxurensHble pe3ysibTaThl MOBEPKH OQOPMIISIIOT 3HAKOM MOBEPKH M (MJIM) CBHIAETEILCTBOM O
MOBEpKe YCTAHOBIEHHOH (OpMbl, H (MiIM) 3anuckio B macnopre (dopMynsipe), 3aBepsieMOii MOANHCHIO
TIOBEPHUTEJISt M 3HAKOM MOBEPKHU COIVIACHO JCHCTRYIOLEMY 3aKoHOaaTenbeTBY Poccuiickoit Penepaun.

7.4  Ilpu oTpuu@TenbHBIX pe3ynbTarTaX MOBEPKH SKCIUIyaTallMIO ra30aHaNH3aToOpoB 3ampelialoT H
BBUIAIOT ~ M3BELIEHHE O HENPUrOJAHOCTH YCTAHOBNEHHOH (OPMBI  COrNacHO  JEHCTBYHOLLEMY
3akoHozaTe1scTBY Poccuiickoit Denepaunu ¢ ykazaHueM NPUUMH HENPUTOAHOCTH.
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Texuuueckue

[Ipunoxenne A
(obsizaTenbHOE)

XapaKTepHCTHKH

ras’oBbIX

cMeceH,

HCIOJIb3YEMBIX

TpH

noBepke

ra3oaHaJiu3aTopoB Kucaopoa u okcuiaa yriepona [NKI'-4 moaudukanmii I[TKI™-4 B, I1KI™-4 H, TIKI™-4 /X

Tabnuua A.1
HomuHanbHOH  3HayeHWe 00BEMHOM
JI0NH onpejensiemoro komnoHenTa B ['C
Onpeensembiii Auanason H TIpeienbl IOMYCKAEMOTO OTKIOHE M, | LIPE/eIbI Homep no
aniokigsi H3MEepeHnH % JIOMYCKaeMo | peecTpy
(H?.ZCM?!TCHI:HHFI cofepiKaHus it ocuosxoit | [CO,
I; siai) ornpeensieMoro norpemroc | 'OCT,
) koMpopesTa.  [TCM1 |[TCxe2 I'C Ne3 ™H Yy
asor O.u., copr
2 no
I'ocT
9293-74
15%+5% +(-0,046X + | I'CO
0
Cr il % oTH. 1.523) % | 10253-
OTH. 2013
28,5 % + 5 | #(-0,008X + | I'CO
% OTH. 0,76) % | 10253-
OTH. 2013
Kucnopon (92) asoT O.4., copT
2 no
['OCT
9293-74
50% x5 % +(-0,008X + | I'CO
0,
Or0 20 100 % - 076) % | 10253-
OTH. 2013
97 % + 1,5 | + (-0,0037X | 'CO
% OTH. + 0,459) % | 10253-
OTH. 2013
asor O.u., copt
1 1o
I'oCT
Oxeun Or (3) no 500 9293-74
yrgpomp (C) | e 0.0017 % £ 0034 % +| = (-15,15X | TCO
20 % otH. ! 20 % oTH. + 4,015) % | 10242-
(20 mr/ia) | (400 mr/m’) | orn. 2013
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HomuHaneHOl  3HayeHHe 0ObEMHOM
J101TH ONpeaensieMoro komMnonenrta B I'C |
Onpenesemslii IIHana30Hv H Ipesienbl 0MyCcKaeMoro oTk/oHeH s, | | [peners Howmep no
M3MEpeHHii % JIONyCKaeMo | peectpy
KOMITOHEHT o 2
. | comepxanus it ocHosuoit | I'CO,
(M3MEpHUTENBHbIH %
i) OIpeIeNIIeMOro norpewHoc | 'OCT,
KOMIOHEHTa | I'CNel |[ICNe2 I'C Ne 3 ™ v
|
[Tpumeyanus:

1) Aot razoobpasuslit 0co60ii uncToTsl 2-i copt no I'OCT 9293-74 B GaruioHax 1Mo aaBjIeHHEM.
Jlonyckaercs HCNonb30BaHHE BMECTO a30Ta NMOBEPOYHOrO HY/IEBOro rasa — Bo3ayXa mMapku b B Gamionax
oA JaBlIeHHEM, Belllyckaemoro no TY 6-21-5-82;

2)"X" B opmyle pacueTa MNpejesoB AONYCKAeMOH OCHOBHOH MOIPElIHOCTH — 3HAYEHHE |
06BeMHO J0JIH OnpezieIsieMOro KOMIOHEHTa, ykazaHHoe B nacnopre I'C.

3) UsrotoButenu u nocraBuiky ['C - npeanpHATHA-IPOH3BOANTENN CTAHAAPTHBIX 00pa3LloB
COCTaBa Ta30BLIX CMecel, IpPOCIHeKHMBAEMbIX K TI'OCYJIapCTBEHHOMY NEPBHYHOMY OJTAJIOHY EAHHMLL
MOJISpHOM J0NIN ¥ MacCOBOM KOHLIEHTPALMH KOMIIOHEHTOB B razosbix cpeaax 1'0T 154-2011.

4) Ilepecuer 3HauyeHMi comep)kaHHs OKCHAA YITIEPOaa, BBIPAXEHHBIX B 0ObeMHOH no0iye, %, B
€IMHHMIILI MAaCCOBOM KOHLIEHTpPALIUH, MI/M’, BBITONHEH 15 HOPMANbHBIX YCiI0BHi (Temneparypa 20 °C,
armoceproe nasnenue 101,3 xIla).

JYVU




AkuyuoHepHoe Obwecmso
«dkonoeudeckue CeHcopbl U Cucmembly («IKcuc»)

[Tpunoxenne b
(pexomenayemoe)

Cxembl nonauu I'C n3 6aioHOB noa AaBI€HHEM NPHU NPOBEACHHH NOBEPKH

Bl

N

6

L

4

LW

1 — 6annon ¢ I'C; 2 — peaykTop Oa/ulOHHBI#; 3 — BEeHTHIIb TOYHOH PETyJIHPOBKH TPACCOBLIN; 4 — poTamMeTp
(MHAMKaTOp pacxoaa); S — nosepsieMblil razoaHanu3arop (noxkasaH yCcloBHO);6 — Hacazaka s nogauu I'C

Pucynox B.1 — Cxema nogaun I'C 13 GaioHOB 1MOA AaBiIeHHEM HA ra30aHaIN3aropbl ¢ AM(Gdy3noHHbIM

0TOOpPOM NPOOBI
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AkuyuoHepHoe Obwecmso
«dkonoeudeckue CeHcopbl U Cucmembly («IKcuc»)

2

LS
o
o
o
g}
4
Pl
(o)

v

: o

1 —6anon ¢ I'C; 2 — pexykrop Oan/ioHHbI; 3 — BEHTH/Ib TOYHOH PEryJIMPOBKH TPaccoBblii; 4 — porameTp
(MHAMKATOP pacxo/a); 5 — noBepseMblif razoaHajn3arop (MoxasaH yCiIoBHO); 6 — 3arylluKa Wryuepa
«BbIXo» (Tosibko s [MKI-4 B-K-I1, [1KI'-4 B-CO-IT).

Pucynok b.2 — Cxema nogauu I'C 13 Ga1n0HOB 1Mo 1aBJIEHHEM Ha ra3oaHaM3aropbl ¢ MPHHYIHTEIbHBIM
otbGopom npodbl
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AkuyuoHepHoe Obwecmso
«3konoeuyeckue CeHcopbl U Cucmembly («3Kcucy)

[Ipunoxenune B
(pexomenayemoe)
Jluana3oHsl U3MEPEHUH U Ipeelibl 10MyCcKaeMoi OCHOBHOH abCcoIOTHOM

MOrpeIHOCTUIa30aHAIN3aTOPOB K1caopoaa 1 okeuaa yriaepoaa IKI'-4 moandukanuii I1KI'-4 B, I1KI-4

H, INKI-4 /X
Tadnuua B.1
Jlnana3soH u3MepeHuii Mpexen |
OnpenensieMblit JI0MyCKaeMoro
bR [Ipenensl nonyckaemoii -
a— _ | obbemnoit non MAaccoBOH OCHOBHOI HOTPELIHOCTH pe
(M3mepuTENbHbIN OTPE/IESIEMOT0 | KOHIEHTpALIHH, . YCTaHOBJICHHMS
KaHaJ) KOMMOHeHTa, % mr/m’ noKa3aHui
Toon €
07 0,0 710 30,0 . + 0,4 % (06.1.)
Kucnopon (O ¢ ’ 30
Poa (02 | 510,010 100,0 8 +1,0 % (06.1.)
Oxcua - Ot 0 10 20 + 4 Mr/m° -
yrnepoaa (CO) - cB. 20 no 500 £+ 20 % otH.
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AkuyuoHepHoe Obwecmso
«dkonoeudeckue CeHcopbl U Cucmembly («IKcuc»)

[Tpunoxenue I
(pexoMenayemoe)
®opma npoToKoIa NOBEPKH
ITpoTokon noBepku
Ne oT

(tun CH)
1) 3aBoackoit Homep CU

Mo mpuxanus CU

2) INpunamnexur

3) HaumeHoBaHME H3rOTOBUTENS

4) Jlara Bbinycka

5) HaumenoBanne HOpMaTHBHOTO IOKYMEHTA 1O MOBEPKE

6) HaumeHoBanue, 0003HaYeHKe, 3aBOJACKHE HOMepa [IPHMEHSIeMbIX CPEACTB NMOBEPKH/ HOMepa

nactopros ['C

7) Bua nosepku (1epBuYHas, epuoanyeckas)

(Hy:KHOE NOAYEPKHYTH)

8) YcnoBus noBepku:
— TeMmneparypa OKpyjKatouei cpebl

— OTHOCHUTE/IbHAsA BJIAXKHOCTDH OKp)’)Ka}OIllCﬁ CpEbl

— aTMocepHoe faBieHHE

9) PesynbTaThl NPOBEACHHS NTOBEPKH

BuewHuit ocMOTp

OnpoGoBanue
[ToaTBEpIKAEHHE COOTBETCTBUS POrPAMMHOIO 00ECIICUEHHS
Ludposoii
UnenTudukauMoHHoe Homep Bepcuu UIEHTH(DHKATOP
HauMEHOBaHHE (nnenTuduKanoHHbI NporpaMMHOro
IPOrpaMMHOro HOMEp) NPOrpaMMHOro obecneyeHus
obecne4eHus obecneyeHus (KOHTpOJIbHAA CyMMa

UCTIOJIHSAEMOTr0 Koza)

ATNrOpUT™
BbIYHUCIICHH S
uudpoBoro
uieHTH(HKaTopa
NPOrpaMMHOI0O
obecIeyueHus

60
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«dkonoeudeckue CeHcopbl U Cucmembly («IKcuc»)

AkuyuoHepHoe Obwecmso

OnpezenexHne METPOIOrHYECKHX XapaKTEPUCTHK

OnpeziesieHHe OCHOBHO#M NMOrpeLHOCTH ra30aHAIN3ATOPOB
|

Homep
I'c
(Touka
TOBEPKH)

Cocran
i

JleHcTBHTEIBHOE
3HAYCHHE
COJepIKaHHs
OrpeeNsieMoro
KoMronenta B I'C,
obweMHuas nons, %,
HJTH MaccoBas
KOHLEHTpaLus,
Mr/m®

H3mepenHoe
3HaYyeHHe
cofepKaHus
OIIPECNISEMOro
Kommnounenta B I'C,
oOwemHas o, %,
WJTH MaccoBasi
KOHIIEHTpaIlHs,
MI/M

3HayeHHe OCHOBHOM MOTPEIIHOCTH,
NOJYYEHHOE NPH OBEPKE

abCOMOTHOM,
colepKaHUs
OIpeIe/InEMOro
komnoHenTa B I'C,
obwemuas noss, %,
HJTH MaccoBas
KOHLEHTpaLKs,
Mr/m’

OTHOCHTEJILHOM,
%

Onpenenenne Bapdalyy MoKasaHui

OnpezeneHne BpeMEHH YCTAHOBJICHHS NOKa3aHUH

Beison:

3akmoYeHHe

, 3aB. No

(tun CH)

COOTBETCTBYET NpPeAbABAsSeMbIM TpeOOBAHHAM M MPU3HAHO MOAHBIM (HE TOAHBIM) IS IKCIUTyaTaLHH,

®HO u noanuch NOBepUTENA
Bbi1aHo CBHIETENLCTBO O MOBEPKe
(Bblaano u3BeLieHHEe O HENPHIOAHOCTH

oT

oT

NoANnuCL

aara



AkuyuoHepHoe Obwecmso
«IKonoauyeckue CeHcopbl U Cucmembl» («IKcuc»)

MNPUNOXKEHUE B
O6meH gaHHbIMK No npoTtokonam Modbus RTU u Modbus TCP

OcobeHHocTu peanmsauymm Modbus RTU:

NHTepdelicbl RS-232-485. 8 6UT AaHHbIX 6€3 KOHTPOAA YETHOCTH, 2 cTon 6UTa. MaKCcMManbHbIN
TanmayT otBeTa 100 mc.

OcobeHHocTH peanmsaumm Modbus TCP:

NHTepoelic Ethernet. MakcMmanbHOE KOAMYECTBO COEAUHEHUI - 04HO. TaliMayT coegUHEHNA —
5 cekyHga.

[laHHble WM3MEPEeHUN U COCTOAHUA HaxodATCA BO BXOAHbIX peructpax (Input Registers),
yntaembix GpyHKumen 0x04. Apyrue dyHKUMU npmbop He NoAAEP)KMBAET U MPU UX UCNOIb30BAHUMN
BepHET owmnbky c kogom 0x01 (Illegal Function).

MaKcumanbHOe KOJIMYeCcTBO eAWMHOBPEMEHHO 3anpalmnBaembix pernctpos - 32. Ecam
3anpoueHo 6osblue, Nnpubop BepHET ownbKy ¢ kogom 0x02 (lllegal Data Address).

AfJpecHble gaHHble
Ha oauH uameputenbHbl KaHan BblaeneHo 32 perucrpa. MameputenbHble gaHHble B nepsbix 16
pernctpax. [laHHble cOCTOAHMA — B Nocneayowmx 16 perncrpax

Homep perucrpa AaHHbIX U3MepeHnin paccunTbiBaeTcsa no popmyre:
NperMCTpa OaHHbIX U3MEpPEeHNn = (NKaHana - 1) * 32 + (NnapaM - 1) * 2 (1)

loe Nkanana — HOMEpP U3MEPUTENIbHOIO KaHana,
Nnapamw — HOMEpP MapameTpa U3amepeHun

Homep pernctpa coctosiHusA (oWwmMbOK) paccuntbiBaeTca no popmyne:
Npel’MCTpa [aHHbIX COCTOAHNA = (NKaHana - 1) *32+ (NnapaM_ 1) *2+16 (2)

Moe Nkavana — HOMEP U3MEPUTENBbHOIO KaHana,
Nnapaw — HOMEpP NapameTpa nsmepeHusn

Hymepauuma pernctpos ocyiectsnsetca ¢ 0. HekoTopble NporpaMmmHble KOMMAEKCbl HYMepPYHOT
BXOAHblE perncTpbl ¢ 1. B aTom cnyyae cnepyeT f06aBnatb K dopmMmyiam pacyéTa, eauHuuy.
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AkuyuoHepHoe Obwecmso
«IKonoauyeckue CeHcopbl U Cucmembl» («IKcuc»)

NKr-4 /X
Hymepauma napameTpoB M3MepPEHUA OCYLLECTBAAETCA B COOTBETCTBMM € Tabaunueit 1
Tabnnua 1
Homep HassaHue
napameTpa napameTpa
n3amepeHun
KaHan 1 [asnenue,
namepeHma abc.atm.
(Knucnopogp) 2 Kucnopoa, % 06.4.
3 Kucnopog, r/m3

JaHHble nsmepernuit umetot popmart float IEEE 754. OgHO M3mMepeHMe 3aHMMaET ABa MAYLWMX
noAapAaa, peructpa, npu 3Tom B MAajllem perncTpe HaxoguTcA MAaAWwas yacTb umcaa. Hanpumep,
3HauyeHne TemnepaTtypbl 23.0 (0x41B8162D) noxutca B pernctpbl n-1 1 n Kak 0x162D 1 0x41B8.

[aHHble cocTosHMA (OWKNBOK) nmetoT popmaT AByxbaiToro 6e33HakoBoro uenoro. Oba baiiTa
3TOro Lesioro Bceraa ogmMHaKkoBble. Hanpumep, 3HaveHmem permctpa ownbkm 0x0101 cnenyet cumTtathb
0x01.

BaliT cocToaHMA npeacTaBnaeT coboi 6UTOBOE NONE CO 3HAYEHUAMM:

But 0 — owmnbKa cBa3m c npeobpasoBaTenem;

BuT 1 — HapyLweHne HUKHEN rPaHnLLbl U3SMepeHus;

BUT 2 — HapylweHne BepXxHeln rpaHnLbl U3MepeHuns;

But 4 — BHyTpeHHAA owmnbka npeobpasosaTens;

BuT 5 — olwnbKa nepecyéTa;

BUT 6 — KOMNNeKcHan owmnbKa;

BUT 7 — olumnbBKa BbIYMCAAEMOro NapameTpa.

HopmanbHoe 3HayeHue 6aiTa ownmbok — 0 (HM OANH BUT He BbICTaBAEH).

NoukwnNpRE

Mpumep 1. O6bEMHan gona kucnopoaa, % BToporo KaHana: Niawana=2, Nnapaw =1, TOrAQ:
Nperucrpa ganHbix usmepenmii = (2 - 1) *32+ (1 - 1) *2=32 (3)
Appec pernctpa cocToAaHMA BbluncnaaeTca no popmyne

Nperucrpa ganHbix coctosHma = (2 - 1) *32+ (1 - 1) *2+16=48 (4)
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