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OOO Hayuno-texuuyeckast pupma «bAKC»

BBenenue

Hacrosimmee pykoBOACTBO MO JKCIUTyaTalldd pPAcIpOCTPAHSACTCd HAa aHAIM3aTOp CTENEHH
onopuzanmu npombinieHHb «AHOm» KC 50.250-000-01, B ucnonHeHuu TpaHcMuTTep (nanee —
aHAJIM3aTop), MpPEJAHA3HAYCHHBIA [UIS M3MEPEHHUsT MAacCOBOW KOHIIGHTPAI[MM MEpPKAIlTaHOB I10
STHJIMEPKAIITaHy B Fa30BBIX CpPeax, B TOM YHCIIE IPUPOTHOM Ta3e.

PyKkoBOACTBO COAEPKUT IMpaBHia M PEKOMEHIAIMH IO KCIUTyaTallid aHAIW3aTopa, MpaBuiia
MOJIKIIIOYEHUS, HACTPOUKH, TEXHUYECKOTO0 OOCITY)KMBAaHUS, TPAHCIIOPTUPOBKUA M XPAaHEHHS, a TaKkXKe
YCIIOBHSI TAPAHTUHHOTO PEMOHTA.

[lepen skcruryaTanmmed aHamM3aTopa CJIEAyeT BHUMATEIbHO O3HAKOMHUTBCS C HACTOSIIUM
pykoBoncTBOM. Hanexxnas pabora W CpOK CIyXObl aHanm3aTopa 3aBUCIT OT COOJIOACHUS
MIPUBEJICHHBIX B PyKOBOJICTBE YKa3aHUH.

W3roroButenb TapaHTUPYET MpPaBHIbHYIO pabOTy aHaluW3aTopa TOJBKO IPH CTPOTOM
BBIIOJIHEHUH TPEOOBAHUI M PEKOMEH/IAIIUI HACTOSIIIETO PYKOBOJICTBA MO AKCILTyaTaIUH.

C mpubopom MOXKET paboTaTh OMepaTop, UMEIOIIUN OIBIT pabOThl C TA30BBIMU aHAIM3ATOPAMH,
O3HAKOMJICHHBIN C PyKOBOJICTBOM IO AKCIUTyaTaI[MH HA aHAJIU3aToOp U JOMYIIEHHBINH K paboTe ¢ HUM.

[Ipou3BoauTeNIb UMEET MPaBO HAa BHECEHHUE B KOHCTPYKIUIO aHAIU3aTOpa HE3HAYUTEIBHBIX
W3MEHCHHMH, HE  yXYIIIAOUMX  TEXHUYECKUE, METPOJOTHMUECKHE W IKCIUTyaTal[HOHHBIC
XapaKTepUCTUKH aHaM3aTopa, KOTOpble MOTYT OBITh HE OTPAaXKEHbl B JAHHOM pPYKOBOJACTBE IO

JKCIUTyaTalH.

KC 50.250-000-01 PD



Tpancmurrep npomsliuieHHbIA Moaenu «AHOx» KC 50.250-000-01

1 Onucanue u padora

1.1 Haszauenue

1.1.1 Amnanuzarop npegHa3zHaueH AJsi U3MEPEHHUs MAacCOBOM KOHIEHTpPAllMd MEpPKAlTaHOB I10
STUJIIMEPKAINTaHy B ra3oBbIX CpPelax, B TOM YMCIIE NMPUPOJHOM Trase, C MOCIEIYIOIUUM BBIYUCICHUEM
nHTeHcHBHOCTH 3amaxa ra3a no CTO Tlasmpom razopacnpenenenue 2.14-2016 u mepenaun JaHHBIX

BHEUIHUM ycTpoiicTBaM. [IpuHiun paboThl aHanu3aTopa — AIEKTPOXUMUYECKUH.

1.1.2 AmHanu3atop MOXET HCIOJb30BAThCSI B CHUCTEME KOMMEPYECKOTO ydeTra M KOHTPOJIS
kagectBa raza cornacHo TpeboBanmsaM [OCT 5542-2014 wu CTO Tasnpom 089 Ha
ra3opacrnpeaciuTC/IbHbIX CTAHOUAX W TIa3opaclpeACIIMTCIbHBIX ITYHKTAaX JII KOHTPOJIA CTCIICHHU

OJIOpHM3alMH1 a3a, a TaKXKe JUIsl KOHTPOJIs pabOThl YCTAHOBOK O10pU3aLIMU IPUPOIHOTO Ira3a.
1.1.3 AwnanuzaTop npenHa3zHaueH sl HEIPEPHIBHOW PabOTHI B aBTOMAaTHUECKOM PEKIME.

1.1.4 Amnanu3atop MMeeT B3pbIBO3ALIMIIEHHOE HcoaHeHHe ¢ MapkupoBkoit 1Exd IIC T6 Gb,
COOTBETCTBYeT TpeboBaHusM TexHuueckoro pernmameHta TP TC 012/2011 «O ©6e3omacHocTu
obopyaoBaHus Ui pabOThl BO B3pbIBoomacHbiX cpemax», OCT 31610.0-2014 (IEC60079-0:2011),
I'OCT IEC 60079-1-2011, u MoOXeT yCTaHABJIMBATHCS BO B3PBIBO3ANUIIEHHBIX 30HaX ([TYD, u3m.6
rn.7.3 2001, TOCT P 31610.10-2012) coriacHO MapKUpPOBKE B3PHIBO3AIIHTHI.

3oHa pa3memienus — 1.

Busl B3pbIBO3AIIUTH — B3pBIBOHENPOHUIIaeMast 00oouka d.

[Toarpymnma snexrpoodopynoBanus — |1C.

TemmnepatypHslit Kitacc — T6.

CreneHb 3alIUTHI OT BO3ACUCTBUS OKpYXkaromeil cpenpl aHanu3aTopa — IP65 mo TOCT 14254.

Bun kmumatnueckoro ucnoiaHeHus — Y XJI 3.1 mo I'OCT 15150.

PyKOBOZCTBO 110 AKCIUTyaTaIIH



OOO Hayuno-texuuyeckast pupma «bAKC»

1.2 TexHuyecKue XapaKTEPUCTUKH

1.2.1 Tloka3zaTenu 3HEPronoTPeOICHUS MPU IKCILTyaTaIUH:

— MUTaHHE aHAJIM3ATOPA OCYIIECTBIISICTCS MOCTOSIHHBIM TOKOM HampshkeHueM 24B;

- motpebsiemMast MOIITHOCTE: He Oosiee 15 Br.

1.2.2 Tlapamerpsl aHATU3UPYEMOM Ta30BOW CMECH:

- a”HanM3upyeMas cMech — npupoanbii ra3 mo 'OCT 5542-2014;

- TeMIlepaTypa aHalIu3upyeMoil cMecu Ha Bxoe B ananuzatop 0-50°C;

- naBieHue aHanuszupyemoro raza 0,05-0,15 Mlla (Bo3MOXHO H3MEHEHHE Auana3oHa II0
COIIACOBAHUIO C 3aKa3YMKOM);

— KOHHOCHTpAIHA MCXaHHYCCKUX anMeceﬁ B aHaJIH3PIpyeM01>i CMCCHU HC IOJIKHaA ITPCBBINIATH

10 mr/m® MIPU pa3Mepax 4acTHIl He 0ojiee 5 MKM.

I'azoBBIc IUHUH aHaJIM3aTopa ICpMETUYHBI IPpU JaBJICHHU, PAaBHOM 1,2 OT MAaKCHMAJBbHOI'O

pabouero 3HaueHus. [laxenue nasienus 3a 30 muH. — He 6ostee 10% OT MOTAHHOTO.

1.2.3 Tloka3zarenu HAIEKHOCTH:

- cpenusst HapaboTka Ha oTtka3 — 20000 u;

— CpEIHMI MOJIHBIN CPOK cIyKObI aHanu3aropa — 10 ner.

1.2.4 OcHOBHBIEC TEXHUYECKUE XapaKTEPUCTUKH MPUBEIEHBI B Ta0uIe 1.

Tabnuma 1. OCHOBHbIE TEXHUUECKHUE XapaKTEPUCTUKHI

HaumenoBanue noxkasareis

3Hauenue u XApPaKTEPUCTHUKA IMTOKAa3aTe/IsA

[IpyuHIMN H3MepeHus DNEKTPOXUMHUYECKUIA
Bpewms ananuza, He 6osee 5 MUH
Krnaccugukanus no B3pbsIBO3aliuTe 1Exd IIC T6 Gb
Crenenb 3aUTHl 000JIOUKH IP65

Hanpsbxenne nuranus 9-36 B

[Totpebnsiemast MOITHOCTD

He 6onee 15 Br

UnTepdeiice! cBsizu

- RS485 (RTU Modbus);
- aHanoroBbIi Beixon 4-20 MA ¢ HART-untepdeiicom.

@da3a aHaTM3UPYEMOU CMECH ["azoo06paznas
TemmnepaTypa aHaIU3UPYEMOTo ras3a Ot 0 o +50 °C
Jasnenne anaymsupyemoro rasa, MITa |0,05-0,15
Pacxon ananmmsupyemoro rasa, vin/mun  |0,1-0,5

TeMneparypa sKkcrutyaranuu

ot +5 10 +50 °C npu atmochepHoMm nainennn 84,0-106,7
klla, mpu oTHOCUTENBHOH BiaxkHOCTH He Oosee 98% Oe3
KOHJICHCAIINHU BJIarH

["a6apuTtser: JIxIIxB, MMxMMxMM

272 x 274 x 193(248 x350 x196)

Bec, ne 6oiee, kr

8
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1.2.5 Merpoaoruyeckie XapakTepUCTHKH aHAINU3aTOpa MPUBEACHBI B Ta0nuLe 2.

Tabnuua 2. MeTpooruyeckue XapakTepuCTHKH

Juanazon mnokaszanmii * | Jlmamazon m3Mmepenuit | [Ipenenbr  momyckaeMoil ~ OCHOBHOM
MaccoBOW  KOHIIGHTPAIIMU | MACCOBOM  KOHIIGHTPAIMH | TIOTpemHoCTH **, %
mepkantanoB (R-SH) mo | mepkantanos (R-SH) 1o
ATUIMEPKANTaHy ATUJIMEPKANTaHy - -
(C,HsSH), Mr/v® (CaHsSH), Mr/nm® MIPUBEICHHOMN OTHOCHUTEIbHOM
Ot 0 10 100 Ot 0,0 1o 10 +20
Cs. 10 no 100 +20
IIpumeuanus:

1) * - Auana3oH MoKa3aHWii MACCOBOM KOHIIEHTPAILMU MEPKANTaHOBOM cephl oT 0 10 50 MF/MS;
2) ** - onpenensrOTCs MPH 3aKa3e aHaIM3aTopa U YKa3bIBAIOTCS MPOU3BOIAMTEICM Ha TaOJIMYKe

Ha KOpIlyce aHaiIu3aTopa.

3) *** - k BepxHEMY Mpeeiy Auana3oHa u3MepeHuH.

1.2.6 Bpewms BbIxosa aHanu3aTopa Ha pabouuii pexxum — He 6oJiee 5 MUHYT.

1.2.7 HurtepBan Mexxay MOBEpKaMH aHaM3aTopa — 1 TozI.

1.3 KowmruiekTHOCTh aHamM3aTopa

Tabmuma 3. KoMruiekT nocraBku aHanuzatopa «AHOD

O6o3HaueHue HaumenoBanue Kon-Bo
KC 50.250-000-01 Tpancmutrep «AHOI» 1
Kommnext 3UIT 1
KC 50.250-000-01 PD PyKoOBOJICTBO 1O 3KCILTyaTaIIHH 1
KC 50.250-000-01 I1C [TactiopT 1
MI1-242-1659-2013 (c | Konust MeToiMKK MOBEPKU 1
n3MeHenrueM Nel)
OC.C.31.00LA No 54712/1 Komust CBuperenbctBa 00 yYTBEpKIEGHUM THIA CpPEICTBA 1
U3MEpeHUs
RU C-RU.I'b04.B.00611 Konus Ceptuduxara coorBeTcTBHs TaMOXEHHOT0 COr03a 1
CBUAETENBCTBO O OBEPKE
7
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1.4 VcrpoiicTBo aHanmu3aropa

14.1 Bxemnwuii BUj aHaIM3aTOpPA.

Buemnuii Bua ananuzatopa «AHO1» npeacrasiex Ha Puc. 1.

Puc. 1. Buemnuit Bun ananuzaropa «AHOI» B UCIIOJIHEHUH TPAHCMUTTEP
Ha puc.1 nudpamu 0603HaUCHEI:
1- B3psiBo3amiuiienHas 06oa04ka Buaa Ex d;
2— KHomKa ympaBlIeHHs aHATH3aTOPOM;
3 — JlpeHaXHBIH KITaIaH;
4—-KabenbHble BBOILI.

["a3oBble BBOJBI BO B3PBIBO3ALIUIIEHHYIO OOOJOYKY BBIMOJTHEHBI B BUJAE OTHEMpPErpaguTenei
mieneBoro tuma. [IprcoearHeHne ra30BbIX TUHUN OCYIIECTBISIETCS TPYOKaMU U3 HepKaBeIoIlel cTanu
Hapy>XHbIM auameTpoM 1/8” umu 3 Mm.

JIOTIOTHUTENBHO aHAU3aTOpP MOXKET KOMILJIEKTOBATHCS IMAHENIbI0 TOJITOTOBKH TMPOOBI, CM.

Ilpunoxenne Bul'.

Taxxe ¢ AHAJIIN3aTOPOM MOKCET IMOCTABJIATHCA III'C ¢ STUJIIMCPKAIITAHOM (63.JIJIOH CMKOCTBIO HEC

MeHee 4 11) ¢ perynsaropom aasinenus. Cm. [punoxenue Bu I

KC 50.250-000-01 PD
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1.4.2 BuHyTpeHHEE YCTPOMCTBO aHAIHM3aTOpA.

BHyTpu B3pBIBO3aIIMIIEHHONW 000JIOYKH PACIIONIATAIOTCS AIEKTPOHHBIA U aHAIUTHYECKUIN OJI0KH

(Puc. 2).

Puc. 2. Buyrpennee yctpoicTBo aHanu3aTopa. Cxema o01iero Buaa

1.4.3 Onwucanue 6J10Ka AHATUTHICCKOTO aHAITH3aTOpa
B cocraB 0Onoka aHamuTHYeCcKOro (HEO0OOTPEBAEMOr0) BXOMAST CIEAYIOLIUE DIIEMEHTHI,
obo3HaueHHbIe Ha Puc. 2 nudpamu:

1 — Biiok 351eKTpOHUKY;

2 — DnexTpoxumudeckuit nerextop (3X);

3 — DneKTpoMarHuTHBIE KilanaHa JUIs mojadu aHanusupyemoro raza u [1I'C;

4 — MuKpo-Hacoc AJis TOJIauy BO3IyXa JJist mpoayBku DX /1;

5- KitemMHas kosonka.

1.4.4 Brok snektpoHuku (0603uaveH nudpoii 1 Ha Puc. 2) Bkitoyaer B ceOs:

- rpadpuuecknii LCD nucruieid (2 cTpoukd mo 9 CHMBOJOB), COBMEIIEHHBIA C TLIATOM
YIPABJISIIOLIET0 KOHTPOJLIEPA;

— KHOIIKY YIPaBJICHUS,

— IUIaTy BHEIIHHUX NOAKIIOYEHUN U MUTaHUS;

- TUIaTy U3MEPUTENbHYIO, 00E€CTICUnBAIONIYI0 aHAJIOro-Iu(poBoe MpeoOpa3oBaHUE CHUTHAJA C
DX/ u ynpasieHue paboToi KiaaHOB M MUKPO-HAcoCa;

- TuIaTy uHTepdeiicoB, 00eCeunBaOIIyI0 0OMEH JAHHBIMU C BHEITHUMHU YCTPOHCTBAMHU.

PykoBOACTBO 1O 3KCILTyaTannu
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1.5 IlpuHuun pa®oTel aHaIU3aTOpA

1.5.1 OO0mue cBeneHus

Pabora anammzaTropa OCHOBaHa Ha JJIEKTPOXMMHYECKOM OKHUCICHUH CEPOCOCPIKALINX
COCIMHEHUII — MEpKalTaHOB, SBJIAIOIIMXCS KOMIIOHEHTAaMHU OJIOpaHTa HpupojaHoro rasa. IIpoba
aHAJIM3UPYEMOro Tra3a NEpUOAMYECKU JO3UpYeTCs Ha sieKkTpoxumuueckuit nerexkrop (OX]) c
MpEeABAPUTEIIbHBIM  OTACJIICHHEM  MEIIAIOUIEro KOMIIOHEHTa  (CepoBOAOPOJia) C  IMOMOIIBIO
xpomarorpadudeckoil KomoHKH. [lomydaeMelii Tpu STOM CHUTHAJl COOTBETCTBYET CYMMAapHOMY
COJIEpKaHUIO MEPKANTAHOB B aHAIIM3UPYEMOM ra3e.

B umemsx oOecneyeHHs TOYHOCTH M CTA0MIIBHOCTH PE3yJIbTAaTOB H3MEPEHUS MEePUOJIUYECKU
IIPOBOJSATCS KOPPEKTHpPOBKAa IOKa3zaHuUM aHanu3aropa. KanuOpoBka aHamuzaTtopa IPOBOAUTCS

aBromatudecku 1o onnou [1I'C stmnmepkanTana B a3oTe.

1.5.2 Ipunmun padotsr DX/

[IpyHuun  pabGoThl  3JIEKTPOXMMHYECKOIO  JETEKTOpa OCHOBaH Ha  BO3HUKHOBEHUU
ANEKTPUYECKOTO TOKa MpPU MPOTEKAHWU 4Yepe3 AETEKTOP BEIIECTB, CIOCOOHBIX K OKHUCICHHIO — B
JAHHOM Cllydae cepoBOJ0poja U MepKanTaHoB. B mpubope npumenen DX/ nuddysnonnoro tuna, B
KOTOPOM Ta3 OTIEJEH OT AJIEKTPOJUTA M DJEKTPOJOB TOHKONW MeMOpaHOM. YCTpONCTBO JETEKTOpa

nokaszano Ha Puc. 3.

W — —— — — —|— — 0 FPadoqaa kamepa
L —t — I -
% L[| Memdpana
/t? I:\ | I ; o
\ Inexmponum

Puc. 3. YCTpo#CTBO JIEKTPOXUMHUYECKOTO JIETEKTOpA

Ha paGouyem »snextpone (ob6o3HaueH OykBoii W) MOTryT HpOTeKaTh CJEIYIOIINE peaKkluu

OKHCJICHHA CCPHUCTBIX COG}IHH@HI/IﬁZ

2- +
CEpOBOAOPOJ H,S + 4H,0 =SO, +10H +8e

+

MepKanTaHbl RSH +3H,0 = RSO,H + 6H + 6e

+

RSH + H,0 = RSO + 3H +3e

+

2RSH =RSSR +2H + 2e

KC 50.250-000-01 PD
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PaGouuii 35eKTpoJl MOKPHIT CI0EM Karaiau3aTopa, Onarojnapsi 4eMy OKHUCICHHE MPOUCXOIUT B
MATKUX ycioBusax. Karanuzarop momobpan Takum o06pa3oM, 4TOObI HA HEM MPOUCXOAUIIO OKUCIICHHE
TOJIBKO CEPOCOJIEPIKAIIMX KOMIIOHEHTOB. DX /| He laeT OTKJIMKa Ha YTIIEBOJOPOIbI, a30T, YIICKUCIBIM
ra3, 4To JIENAeT ero YJOOHBIM ISl ONPEICTICHHS CEPOCOICPIKAIUX COSTMHEHUN B IPUPOTHOM rase.

Ha cuernom »snextpoge (o6o3HaueH OykBoil () MNpOTEKalOT peaklUd BOCCTAHOBIICHUS
okuciutens. B kausectBe oxucioutens B OX/[ ucnonb3yercs kuciopoxa Boszayxa. [lpm stom Ha
ANIEKTPO/IE IIPOTEKAET CIEAYIOIAsl PEAKIU:

20, + AH" + 4e = 2H,0

Jlnst HopmatbHOM paboTel DX/ comepkaHue KHCIOpOJa B KaMepe JIETEKTopa JIOJDKHO OBITh HE
menee 0,1 % 006. TpeOyemas koHueHntpanus kuciopoga B OXJI obecrieuynBaeTcss 3a CueT
nepuoandeckoi mpoxyBku OXJ atMocepHBIM BO3IyXOM, OYHINEHHBIM OT CEPOCOJCPIKAIINX
COCJIMHEHHH, C TOMOIIbI0 BCTPOCHHOTO MUKPO-HAcOCa.

Tperuit osnmexktpon sBIsSETCS CpaBHUTENbHBIM (00O3HaueH OykBo R) u cuyxur s
MoAJep>KaHus IOCTOSTHHOTO MOTEHIIMana pabovero 31eKTpoaa.

B OX]J1 nuddy3uoHHOTO THIA TUMUTHPYIOIICH CTajuel sBisieTcs AudQy3usi onmpenensieMbx
KOMIIOHCHTOB K pabodemy OJJeKTpoAay. B 3Tom ciydae TOK JeTeKTOpa MPOMOPIHOHAICH
KOHIIEHTpAMK Hu3MepsieMoro kommoHenta B rase Ci, koadduimenty mupdysun D wu uucmy
3JIEKTPOHOB N COTJIACHO YPaBHEHUIO PEAKIUU:

| = D*n*Ci.
DX ]I memOpaHHOTrO TUMA HE TPeOYyeT CEPBUCHOIO OOCITY)KMBaHHSI B MEKITOBEPOUHbII HHTEPBAJ.

MakcumanbHast paboyas Temneparypa IX/] ne 6omee 50°C.

1.6 Pabota ananuTrueckoro 0J0Ka aHAIH3aTOPA

Ha Puc. 4 npuBeneHa NpuHLUMIIKAIBHAS ra3oBas CXeMa aHalIM3aTopa C MaHENIbI0 MOATOTOBKU
npoObl U kanuOpoBku. [laHens moAroToBkH mpoObl o0ecneurnBaeT (PUIbTPALMIO OT MEXaHHYECKHX
npumeceid nuamerpoM Oosee 10 MKM, MOHMKEHHE AABIICHUS aHAJIU3UPYEMOro Ta3a Ha BXOJE B
anamu3atop a0 0,10-0,15 Mlla, a Takke MOCTOSIHHYIO MPOAYBKY OaifmacHoi muHuM ¢ pacxoaom 50-
100 mu/MuH ans obecriedeHruss OOHOBIICHHSI TPOOHI.

[lanenp MOATOTOBKM MPOOBI MOXKET TOCTaBIATHCS B KOMIUIEKTE C aHaJIU3aTOpOM, JUOO
BBIIIIEH3JIOKEHHbIE TpeOOBaHUS K MOJATOTOBKE AaHAIU3UPyeMOM MpoObl MOTyT 0OecreyuBaThCs
cpeAcTBaMU 3aka3uuka. [laHenb MoAroToOBKH MPOObI U KaTMOPOBKU BKIIIOYAET B ce€0sl OTCEYHOM KpaH
JUIE PYYHOTO TEpPEeKphIBAaHUS IMOAAYM aHAIM3UPYEMOro rasa, (UIbTP MEXaHMYECKHX MpHUMeceH,
pEerynsaTop NABICHUS W3 HEPXKABEIILEW CTalnu, ¢ BBIXOAHBIM aasieHueMm 1o 0,2 Mlla. Perymstop
000py/OBaHbl MaHOMETPAMHU W3 HEP)KaBEIOIIEW CTalM, PEryjsiTop pacxoja Ha OalmacHOW JUHUHM ,

poTameTp Ha pacxon 10 2 j/4ac.
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L =L
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LT 200

Puc. 4. T'a3oBast cxema aHanuzaTopa

Ha cxeme nokaszaH QuibTp [Uisl OYUCTKU BO3yXa OT CEPOCOAEPKALIUX COEIMHEHUH, coiepKalas
HAIlOJIHUTEIb, ITOTJIOIIAIINN CEPOCOAEPKAIINE COEAUHEHNS U3 OKPYXKAIOLIEro BO31yXa;
Bo B3pbIBO3anMIIIEHHON 000104Ke aHAIN3aTopa pacloiaratloTcs:

- KI1- K3 — anekrpomarautHbie kinanans! 11 nogadn [1I'C u ananmuzupyeMoro rasa;

— Hacoc JUIs oJjauu Bo3ayxa ais npoayBku DX/I;

- orsenperpaaureny, [11-114;

- OXI;

— ITHEBMOCOTIPOTHUBIICHUS
1.6.1 Pexumsl paboThl aHAIU3aTOPA

CraproBblii pexxuM. BrirouaeTcst Hacoc 1 Ha DX /] mogaercst BO31yX, MPOLIEAINN Yepe3 PUIbTp

CCC. OpueHnTHpOBOYHOE BpeMs poyBku — 35-40 ¢

Ananu3. [lukn aHanw3a COCTOMT W3 CIEAYIONIUX ATANoOB: MPOJYBKA aHAIM3UPYEMBIM Ta3oM,
opueHTHupoBo4HO 120-130 c, BKIItOUEHHE HAacoca U KOHTPOJIb HYJIA Mepea u3MepeHueM — okojo 35 c,
nojada aHaiauzupyemoro raza Ha OXJI W u3MepeHue curHaia, okoio 35c¢, BKIIOUEHHE Hacoca U
KOHTPOJIb HyJIsI mociie u3MmepeHus, npumepHo 120-130c. [To oxoHYaHMM aHaIM3a MPOU3BOJUTCS
BBIYMCIICHHE BBICOTHI IMMKAa CUTHAJA MO PAa3sHOCTH MEXAY BEIMYMHOW OTKIMKA DX/[ M monoxeHuem

HYJIEBOM JIMHUM B TOUYKE. PaccuMThIBAETCA MAacCOBas KOHUEHTPALMS MEPKANTAHOBOM CEphl, OJOPAHTA

KC 50.250-000-01 PD
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Y BEJIMYMHA MHTEHCUBHOCTH 3amaxa B Oamrax B coorBercTBuM ¢ CTO Tl"azmpom razopacmpenencHue
2.14-2016.

Kanubposka. Iluxn ananmsa coctouT u3 cienywoomux stanos: [IponysBka peaykropa III'C u
TPaKTOB, OPUEHTUPOBOYHOE BpEMsl 5 MHHYT; Jajiee BCS IOCIEHOBATEIBHOCTh TaKas, KAaK OIMCaHa
BBIILIE JUIs PEKMMA aHAJIN3A.

Ilo oxoHUaHMM KaJMOPOBKH MPOU3BOJAUTCA pacueT KaJIMOPOBOYHOIO KO3(pQHLMEHTa. 3aTeM
€IMHUYHBIA KanuOpOBOYHBIN aHanu3 MOBTOpsieTcs. Eciin OTHOCUTENBHBIN pa3Max KaluOpOBOYHBIX
KOX(QQHUIHUEHTOB TMOCIE MPOBEACHUS NEPBbIX IBYX KAIMOPOBOYHBIX AaHAIM30B HE IPEBBIIIACT
YCTAHOBJIEHHOT'O 3HAUEHUsI — KAJIMOPOBKA IPUHUMAETCS, €CJIU HET — IIPOoLielypa MOBTOpsIeTCs 10 5 pas,
KaKIBIA Pa3 OLIEHUBAETCS PACXOKACHHUE 2-X NOCIEAHUX aHAJIU30B.

[Ipu BBHIONHEHUHM YCIOBHS CXOJMMOCTH KaJHMOpPOBKA MPEKPAIIaeTCs, BBIUMCISACTCS CpeIHee
apu(MeTHYECKOe 3HAYCHHE KATMOPOBOYHOTO K03 duImeHTa mo 2-M NOCIeTHIM KIMOpOBKaM, s
KOTOPBIX BBINOIHIETCS YCIOBUE CXOAUMOCTH.

[TonyyeHHoe 3HaYeHHE KaTMOPOBOYHOrO KO3((UIMEHTa CpaBHUBAETCA C MUHUMAIBHO H
MAaKCUMaJIbHO JONYCTUMBIMM 3HaueHHsAMM K, ykazaHHBIMH B HacTpoWkax. Ecim IoiaydeHHBIN
KaTOpOBOUHBIA KOA((GUIIMEHT HAXOAWTCS B JHMANA30HE JOMYCTHMBIX 3HAUCHHWH (BBIOJIHIETCS

YCJIOBHUC HpI/ICMHeMOCTI/I), IIPpUHHUMACTCA HOBOC 3HAYCHUC K, u HpI/I60p MepexoauT B pCXKUM aHaIU3a.

1.7 OOecneuenue TpeOOBaHUI B3PHIBO3AILIHUTHI

1.7.1 Tpancmurrep «AHOD» ABISETCS B3pHIBO3AILUIIEHHBIM 000pYI0BaHUEM.
1.7.2 Amnamuzarop MoxeT ycraHaBnuBarhbes B 30ue 1 (TOCT P 31610.10-2012).
1.7.3 Tloarpymnna snexkrpoobopynosanus: 11C.

1.7.4 TemneparypHslit knacc: T6.

1.7.5 TlpumeHstoTCA CIEIYIOMINE BUIBI B3PHIBO3AIIUTHI:

B3pbIBOHETIPOHMIIaeMasi 00osouka d.
1.7.6 Mapxkuposka B3psiBo3anuthl: 1 EX d IIC T6 Gb.

1.7.7 Jlna oGecnieueHust TpeOOBaHUI B3pPBHIBO3AILIUTHI TNPUMEHSIOTCS KOHCTPYKTHUBHBIE U

OpTaHU3aIOHHBIE MEPHI.
1.7.8 KoOHCTpYKTHUBHBIE MEPHI.

1.7.8.1 Bce Onoku tpancmutrepa mozenu KC 50.250-000-01 3akmiodeHbl B 000JIOUKY
BbicOKOW cremeHn mnpouHoct BXJ-1IC-IT  («Warom») crmocoOHY0 BBIACpKHBATh JIaBJICHHE

BHYTPEHHEr0 B3pbhIBa 0€3 TOBPEKICHHUA W TMepelayd BOCIUIAMEHEHHMS B  OKPYXKAIOIIYIO

13
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B3pbIBOONIAacHYI0 Ta3oByio cpeay B coorBerctBum ¢ ['OCT IEC 60079-1-2011. O6bem 006009KH

cocrasnsger 3700 cm’.

1.7.8.2 JlaneHnue BHYTPU B3PHIBOHCIIPOHHUIIAEMON OOOJIOYKH HE JOJKHO IPEBHIIIATh
atMocepHoe maBieHue. JIyii  BbIpaBHUBAHHS JIABJICHUS yCTAHABIMBACTCS BEHTWIALIMOHHOE
yerpoiictBo BPS (H), cOpachiBaroiiee M30bITOUHOE JaBJICHHE B Clydae pa3repMETH3alMU Ta30BBIX
TpakToB. Takke BHYTPH OOOJIOYKH YCTAHABJIMBACTCS IAaTYUK aOCOJIOTHOTO JAaBJICHHUS, KOTOPBIU
U3MEpsieT JABJICHUE BHYTPH B3PBIBOHEIIPOHUIIAEMOW O00OJOYKH. B ciydae MpeBBIIICHUS TaBJICHUS

BHYTpHU KOpOOKHU ypoBHs 1,2 aTMOC(epHOTro, OTKIIOYAETCS ANEKTPUUECKOE MUTAaHUE aHATN3aToPA.

1.7.8.3 BBom Kkabeneii B KOPOOKY BBINOJHEH C IOMOIIBIO  CEPTH(PHUIIMPOBAHHBIX
B3PBIBO3AIIMIICHHBIX KabeabHbIX BBOZOB THa DQM-II Ex d 20S Rcl/2, DQM-II Ex d 20 Rcl/2
«Warom» (Kwuraii). [Ipumenenune kaOenbHBIX BBOJOB JAaHHOI'O THUIIA HE TPeOyeT Onepalnuy 3aluBKU
KOMIIayHJIOM Onarojaps MPUMEHEHUI0 B HHUX JUIMHHBIX YIUIOTHUTENBHBIX KOJEI[ W3 3JacTOMepa.
KabGenbHble BBOJABI JJIi CHJIOBBIX LIETICH W JJIS Mepeladyd JaHHBIX HAXoJsATCsS Ha OOKOBOW CTCHKE
npudopa.

1.7.8.4 BspoiBoHEenpoHHIIaeMas 000JI0UKa, KaOelbHbIE BBOJbI, BEHTWISILIMOHHOE YCTPOWCTBO

ABISTIOTCS M3aenusiMu pupMel « Waromy (Kuraii), MeroT cepTuhUKaThl COOTBETCTBHSL.

1.7.8.5 Ta3oBble BBOJBI BBIITOJHEHBI YePE3 OTHENPErPAJAUTEINHN MIEIEBOTO THIIA ¢ MAKCUMAIIBHO

BO3MOXHBIM 3a30poM coritacio 'OCT IEC 60079-1-2011.
1.7.8.6 Tlutanue OCHOBHBIX OJOKOB aHAIM3aTOPa OCYIIECTRISICTCS HaNpsbkeHneM 24 B.
1.7.9 Oprasu3anroHHBIE MEPHI.

1.7.9.1 Ha kopnyce aHanu3aTopa 3aKperuieHa Tabianuka ¢ nHpopMaluen o Buae U nmapamerpax

B3PbIBO3AIIMTEI, KOHTAKTHAA I/IHq)OpMaHI/Ifl NpeanpuiATUA-u3roTOBUTECIIA.

1.7.9.2 Ha xopmyce mnpubopa 3akperieHa TaOIW4yKa C MPEeIyNpeKIaomeil HaAMUuCho

"OTKpbIBaTh Yepe3 15 MUH. Mocie OTKIIOUYEHUS HallPSDKEHUS

1.7.9.3 TIIpubop obecriedeH 3a3eMISIFOIINAM 3aKUMOM B cootBeTcTBUH ¢ TOCT 21130-75.

1.8 MapxkupoBka

1.8.1 Ha rabnuuke, ycTaHOBIEHHOH Ha aHanu3aTtope (Puc. 5), 1OKHBI OBITH YKa3aHBI:
— TOBApHBIN 3HAK MPEANPHATHSA-U3TOTOBUTEIIS;

— HauWMCHOBAHHE W3NS,

— CEpUMHBIA HOMED;

— TOJ] BBITYCKA;

- 3HaK yTBEpKJeHMs Tura cpenactsa uamepenus mno [1P 50.2.009;

— DJIEKTPUYECKHUE IMapaMeTpPhl aHAIN3aTOpPa;

KC 50.250-000-01 PD
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— MaKCHUMaJIbHO JIOIYCTUMOE JJaBJICHHE r'a3a B a30BbIX JTUHUIX;

— JIOMYCTUMBIN JUana3oH TeMIEpaTypbl OKPY>KaIoIIel cpeibl B MECTE YCTAaHOBKH U3/,

— 3HaK B3PHIBO3AIIUIICHHOCTH 00opynoBanus (Ex);

- MapkupoBka B3pbiBo3anuThl 1EX d 1IC T6 Gb u crenenp 3auThl OT BHEIIHUX BO3ICHCTBHIA
IP65;

- ab06pesuarypa OC u Homep ceptudukata: [{C «CTB» Ne TC RU C-RU.I'b04.B.00611;

- 3uak coorBercTBusd 1o 'OCT P 50460-92;

— HAMMCHOBAHUC U aIp€C U3TOTOBUTCIIA.

|||||||||||||||| AHanusatop cTeneHu
opopwusauum “AHOL”

b AKZC TpaHcMuTTEP

24 B 15 Bt
[x @ 1ExdIICT6 Gb  Pmax=1,2 MlNa
IP 65 +5°C < Ta<+50°C
EH[ LIC CTB Ne TC RU C-RU.I'604.B.00611

CepuiiHbin Ne [aTta 20 r

CpenaHo B Poccumn
OO0 HT® “BAKC” 443022, P®, . Camapa, np. Kuposa,10, www.bacs.ru

Puc. 5. Tabnuuka, ycTaHOBIIEHHAsI HA KOPITYCE aHAIN3aToOpa

1.8.2 Taxxke Ha KOpIyce€ aHallu3aTopa YCTaHaBJIMNBACTCA Ta6J'II/I"IKa, coAcpiKalasd CBECACHUA O

METPOJIOTHYECKHUX XapaKTEPUCTUKAX aHAIIN3aTopa, cM. Puc. 6.

( )
|I|I||I|II||I|I| AHaJ'IM3aTOpC;‘eI'(I)eHM
opopusaumn“‘AHOa”

BAKC TpaHcMuTTEp
[unanasoH no atunmepkantady  (0-100) mr/m’
OwanasoH MorpeluHoCTb 3HaueHne
0-10  wmr/m® NPUBE/ICHHAS 20%
10-100 mr/m® OTHOCHUTEJIbHAs 20%

I

.

Puc. 6. Tabauuka ¢ MCETPOJIOTUYCCKUMHU XAPAKTCPUCTHUKAMU aHAJIU3aTOpPa

1.8.3 Ha kpsimke aHanu3aTopa ycTaHOBJICHA IPEAYIPEIUTEIbHAs HAINCH:

OTkpbIBaTh Yepe3 15 MHUH. nocjie OTKJIKYEHHUsI HATIPSIZKEHU ST

1.9 VYmakoka

VnakoBka aHamm3 aATOPOB  BBIIIOJIHACTCA B COOTBETCTBHH C ©ux 3KCHHyaTaHI/IOHHOﬁ

JIOKyMEHTAIel. AHaIU3aTop J0JDKEH ObITh YIIAKOBaH B JCPEBSHHBIN WM KapTOHHBIN smuk. [lepen

15
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MMOMENICHUEM B AWK aHAIM3aTOp [OJDKEH OBITh TOMEIIEH B TOJUATWICHOBBIM TMAKeT s
MPEAOTBPAIEHHUS MTONaJaHus Ha HETO BJIard (WJId APYrod MaTepua, He MPOMyCKaIONui BIary).

AHanu3aTop NOMEILIAOT B TPAHCIIOPTHYIO TAPY U 3aKPEIUIAIOT ISl UCKIIOUEHHUS IEPEMELLICHUI.

B TpancnoptHyto Tapy (YymakoBKy) Takke IOMEHIAIOTCS PYKOBOJICTBO MO SKCIUTyaTalluu,
MacropT, METOJMKA IMOBEPKH, CEPTU(DUKATHI, YIOKEHHBIC B OTJAEIBHBIN MOJTUITHICHOBBIN MAKET.

B kaxnpiii SMMK TPAHCIIOPTHOM Taphl AOJKEH OBITh BJIOXKEH YIAKOBOYHBIN JIUCT, COACPIKAIIUMA
CHEAYIOLIUE CBEICHUS:

- HaWMEHOBaHHUE M 0003HAYCHHE aHATN3aTOPa, KOMILIEKTHOCTb,

- JlaTa yIaKOBKH;

— TOANUCH WIH IITaMI OTBETCTBEHHOTO 3a yrnakoBKy u mramn OTK.

YTakOBOYHBIN JTUCT JOJHKCH OBITh BIOXKEH B MOJIMATHICHOBBIA MAKET M YJIOXKCH IO KPBIIIKOH
AIMKA HAa BEPXHUH CJION yIaKOBOYHOI0 MarepHalia Tak, 4ToObl Oblia 00ecrieueHa ero COXpaHHOCTb.

TpancnoptHas Tapa gomkHa O6bITh ormoMOupoBana OTK npennpusitus — U3roTOBUTEIS.

2 Wcrnoab30BaHMe 110 HA3SHAYCHUIO

2.1 OOmue yka3zaHus 1o dKCIUTyaTaluu

2.1.1 Awnamuzatop  SBJISETCS  CIOXHBIM  YCTPOWCTBOM, OOBEIMHSIOIIMM  3JEMEHTHI
ANEKTPOM3MEPUTEIbHON TEXHUKH, CHUCTEMBl YIPaBJIEHHS IOTOKAaMH TIa30B, ITHEBMOABTOMATHKH.
IIpexne yeM MOHTHUPOBATh aHAJIU3aTOP Ha OOBEKTE, HEOOXOAMMO NMPOBEPUTH €ro B JabopaTopuu B

ABTOMAaTUYCCKOM PCIKUME pa60TBI.

2.1.2 B mpomecce »3KCIulyaTallud HEOOXOAMMO CIeIuTh 3a paboroi aHamuzaTtopa. Ilpu
MOSIBICHUM KaKUX-TMOO M3MEHEHHH B paboTe HEoO0XOAMMO NMPOBEPHUTH JIABIECHUE aHATU3UPYEMOIo
ra3a, FepMETUYHOCTh Ia30BBIX JUHUI, pabOTOCIIOCOOHOCTh KJIallaHOB U MUKPO-HAcoca U yOeauThCs B

OTCYTCTBHUH COOOIIIEHU 00 aBapHsiX.

2.2 Ykazanue Mep 0€30MacHOCTH

2.2.1 B ananmzaTope MMEITCS TPyOOIpPOBOJBI, pabOTalOIIKE MO/ JaBICHUEM CXKAaTbIX Ta30B
(mo 0,12 MITa). [Toatomy nipu paboTe aHaIM3aTOpPa HEOOXOIUMO COOIOIATH MpaBMiIa O€30IMACHOCTH,

MpelyCMOTPEHHBIE MPU PabOTE C anmapaTamMu, HaXOIAIIUMHUCS 10 U30BITOYHBIM JABJICHUEM.

2.2.2 B ananmm3arope UMEIOTCS dJIEKTpUYECKUe IenH 1o HanpsokerneM 24 B. Tlostomy npum
MOHTa)X€ aHaJM3aTopa Ha B3PBHIBOONACHOM OOBEKTE HEOOXOIMMO CTPOTO BBINOJHATH YKa3aHUS

"MHCTPYKIIMU TIO MOHTaXy OOOPYIAOBAaHHUS CHJIOBBIX M OCBETHTEIBHBIX CETEW B3PHIBOONACHBIX 30H

KC 50.250-000-01 PD



Tpancmurrep npomsliuieHHbIA Moaenu «AHOx» KC 50.250-000-01

BCH-332-74", "llpaBun yctpoiicTBa snekrpoyctanoBok" (ITYD), «lIpaBuyi TeXHHKU 0€301aCHOCTH
(ITTB)» u «IIpaBua TeXHUYECKOH IKCIUTYaTaIluu aeKkTpoycTaHoBoK (I1TD)», B Tom uucne ria. D11-13

"DneKTpo0OOPYI0BAHHE B3PBIBOOMIACHBIX TIPOU3BOICTB".

2.3 Pasmenienue u MOHTaX

AHaJII/I?;aTOp pasMCeiarOT Ha TCXHOJIOTHYCCKOM O0BEKTE B COOTBETCTBHM C YKa3aHUusIMU

Hactosmero PO.

2.3.1 Tlpu moHTaxe mpubopa MoaKI0YA0T:

— JIMHUIO TI0JIaY¥ aHATTM3UPYEMOTO ra3a;

- JIMHUIO TIoJ1auu KanuopoBoyHoro raza (I11°C);
- JIMHHIO cOpOca aHAJM3UPYEMOTO ra3a;

— OJJICKTPUYCCKHUC KOMMYHUKAIIUH, CBA3BIBAIOIINC HpI/I60p C BHCIIIHUMU YCTpOﬁCTBaMH;

aNeKTpUUecKoe nutanue 24 B.

HJ'ISI KpCIUICHUS aHalIn3aTOpa K CTCHKC HMJIKM paM€ Ha TCXHOJIOTHMYCCKOM 00BeKTE PYKOBOACTBYIOTCA

rabaputHbIiM uepTexoM ([punoxenue A).

AHaJ'II/ISaTOp YCTAHABJIMBACTCS CTAHMOHAPHO B O60FpeBaeMOM IJ_IKa(by, 0OOKCe I HHOM IIOMCIICHHUH, B

KOTOpPOM 00€ecTeuynBaeTCs COOJII0/IEHNE YKa3aHHBIX HUKE YCIOBUM.
K ananuzaTtopy nosmkeH ObITh o0ecredeH CBOOOHBIN TOCTYII ¢ TPEX CTOPOH.

JlonycTumas Temreparypa B MecTe yCTaHOBKM OT +5 10 + 50 °C npu OTHOCUTENIBHOM BIQXKHOCTU HE

ooitee 98 %.

HpI/I60p AOJDKCH pPasMelaTbCA Ha YIAAJICHHUUW OT MOMIHBIX HWCTOYHHUKOB TCILJIA. MuHuManbHO

JIONYCTUMOE PacCTOSIHUE MEXAY IprUOOpOM U HCTOYHUKOM Teria coctasisier 0,5 M.

2.4 Tlopsimok yCTaHOBKH, MOJATOTOBKA K padoTe, 3amycK
2.4.1 VYcraHOBKa aHAJIM3aTOPa Ha TEXHOJIOTUYECKOM OOBEKTE.

Jlis paGoThl Ha TEXHOJOTMYECKOM OOBEKTE YCTaHOBKAa JOJKHA IMPOU3BOJAUTHCS C YUYETOM

yKa3aHWi, U3JI0)KEHHBIX B paszene 2.3 Hacrosuero PO.

2.4.2 Amnanuzarop HEOOXOJIUMO pacrojiaraTh Kak MOXKHO OJMKe K TOYKe 0TOopa mpoObl, Tak
KaK 3TO YMEHbIIAeT BpeMs TPAHCIOPTHOIO 3amas3fiblBaHUs U O00Jerdaer TpaHCHOPTHPOBAHUE
aHAIM3UPYEMOTO POIYKTA.

2.4.3 TlpoBepka cpeiCTB B3phIBO3AIIUTHL. I[IpoBepka OCYIIECTBISETCS ITyTEM BHEIIHEro
ocMoTpa. Ha moBepxXHOCTSX neTaneil, oOecrednBaiOmINX B3pBIBO3ALINTY, HE JIOMYCKAIOTCS 3a00W,
[apanuHbl, BMATHHBI, HAPYIICHUs TOKPBITHHA, MOBPEXICHUS HHUTOK pe3bObl. [letamn ¢ aedexkramu

JOJIZKHBI 6paKOBaTI>CSI U 3aMCHATHCA HOBBIMHU, ITOCTABJIIACMBIMH U3TI'OTOBUTCIICM. HpOBepHIOT HaIn4ue
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TaOJMYEK U 4YETKOCTh Ha,Z[HHCCfI, COACPKAHUE M Kady€CTBO MAPKHUPOBKHU B3PLIBO3AIIUTEI KU €€

COOTBETCTBHE JICHCTBYIOIIEMY CepTU(DUKATY.
2.4.4 TloaroroBka K paboTe U BKIIFOUCHHE aHAJIM3aTOpa BKIIFOYAET CICAYIOIIEE:

2.4.4.1 TloakmroueHue ra30BbIX JUHUN aHAJTU3UPYEMOTo raza, KaTuOpOBOYHOIO raza u copoca.
[Tpou3BoAUTCS B COOTBETCTBUM C OOO3HAYCHUSIMH Ta30BBIX BBOJIOB, NMPHUBEICHHBIME B [IpHioxeHnn
A.

[ToxxiroueHre Ta30BBIX JIMHUH K COOTBETCTBYIOIIMM BBIBOJAM aHAIU3aTOpa MPOU3BOJISAT
TpyOkamu u3 Hepxaseromen cramu (AISI 316) 1/8” ¢ BHyTpeHHUM IUaMeTpoM 2 MM C IOMOIIBIO
MIEPEXOHUKOB C KOMITPECCHOHHBIM (PUTHHTOM, BXOJISIIIIAX B KOMIUICKT TOCTaBKH.

Jluamst cOpoca OT aHANIM3aTOpa JOJDKHA OBITH MOAKIIIOYEHA K JIMHUSAM cOpoca MpearpusaTHs, B

KOTOPBIX OTCYTCTBYIOT PE3KHE U3MEHEHHUSI IaBJICHUSI, TUOO BBHIBEJICHA HA «CBEUYY.
[ToaxiroueHune 3eKTPUUECKUX LENeH K aHaIu3aTopy.

2.4.4.2 TlonkitoueHue HJIEKTPUUYECKUX JIMHUNA OCYILIECTBIISIETCS B COOTBETCTBUU CO CXEMOMU

anekTprueckux noakimoueHui ([punoxenue B).

DNeKTpUYecKoe TMHTAaHWE U JIMHUM CBA3M TMOJBOAAT K aHajIu3aTopy OpOHUPOBAHHBIM
YKPaHHPOBAHHBIM KaGelIeM THIIA «BUTAsl 1apay ¢ MEAHBIMH KIIaMu cedeHueM 1...2 mm2. KomnuecTBo
BUTBHIX Tap B Kabele — OT ABYX /O 4YeThIpeX (B 3aBUCHUMOCTH OT 3aJIeCTBOBAHHBIX MHTEpQEiicoB
cBs3M). Mapku kaOeneil u TpeGoBaHMI K MPOBOJIKE U MOHTaXy B cooTBeTcTBUH € [1YD (u3n. 6).

AHanuzatop J0JKeH ObITh 3a3€MJIEH C MIOMOLIBIO KJIEMM 3a3€MJICHUS K OTJEJIbHON CIIeUalbHO
IIPEIHA3HAYEHHOMW I 9TOTO IIMHE HAPYXHOTO 3a3€MIICHHUS.

BBon kabernell BO B3pHIBO3AMIUIIEHHYIO 000JOUYKY OCYIIECTBISIETCS 4uepe3 KaOelbHbIE BBOJIBI,
pacroJIOKEHHBIE Ha TMpaBOM OOKOBOM CTEHKE B3PHIBOHEMPOHUIIAEMOW OOOJOYKH aHalu3aTopa

(ITpunoxenue A).

2.4.4.3 [locne MOIKIIIOUEHHS aHAIM3aTOPa K Ta30BOMY U DJICKTPUUECKOMY MUTAHUIO HA JUCILIEE,
pPacCToOJOKEHHOM 3a CTEKJIOM KpBIIIKK B3PHIBO3AIIMIIEHHON O0OOJOYKH aHalu3aTopa, JOJKHBI
OTO6pa)KaTBC$I TCKYIIUMC 3HAUCHUA PE3yJbTaTa H3MCPCHUA B BI)I6paHHI)IX CANMHUIAX M CTAaTYCHBIC

CUTHAJIBI (CHTHAJIBI 00 OMMOKax, TEKYIIEM peXUMe padOThI U JIp.).

2.4.4.4 KonndecTBO 1 Ha3HaueHHE KaO0EIBLHBIX BBOJIOB MOKET MEHITHCS.

2,5 Hcnonp3oBaHHE aHAIM3ATOPA

2.5.1 BxitoyeHue aHaIM3aTOPA

[locne monmaum AJIEKTPONMUTAHUS C TOMOUIBIO BHEIIHETO IMEpeKtoyaresst CUCTeMa TroToBa K
UCTIONIB30BaHUI0. PaboTa CHCTEMBI IOTHOCTHIO ABTOMAaTHYECKasI.

[Tocme 3amycka aHanm3aTopa AKTHBHPYETCS CHCTEMa CaMOTECTHPOBAHHS, MPOBEPSIONIAs

OTCYTCTBHUC IIPU3HAKOB aBApUH U COOTBCTCTBUC IMAPAMCTPOB aAHAIM3AaTOpa 3aJaHHBIM KPpUTCPUAM
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HOpMBL. Ecnm camoTecTHpoBaHWE MPOIIIO YCIENIHO, aHAIM3aTOp aBTOMATHYECKH IEPEXOAUT B
pabounii peXMM M Ha JOUCILIEE OTOOpaKArOTCSA TEKYHIME pe3yibTaTbl U3MEPEHHS W IapaMeTphbl
npubopa.

Amnanuzatop He TpeOyeT MporpeBa, BpeMs BbIXoJa Ha pabounii pexuM cocTaBisieT He Oonee 2

MUHYT.

2.5.2 Hacrpoiika npubopa
AHanu3aTtop TMOCTaBJISAETCS HACTPOCHHBIM Ha ABTOMATHYECKYl0 paboTy. [losb30Barennto JIOCTYITHO

HU3MEHCHUC CICAYIOMIUX MapaMETPOB:

NEPUOANYHOCTD IMPOBEICHUS aHAIU30B;
—  TEpUOAMYHOCTDH MPOBEICHUS KaTMOPOBKHY;

—  3Ha4yeHMs KOHLeHTpauuu sTriMepkantana B [1I'C;

—  BBOJ cojeprkaHus (MacCOBOM J0JIM) MEPKAINITAHOBOM CEphI B OJIOPAHTE;

—  aKTUBalUs OMIMK aBTOMAaTUYECKON KAIMOPOBKHY MPH BKIFOUEHUHU MTPUOOpa.

2.5.3 BrimonaHeHue U3MEPEHHHA

OCHOBHBIM Ha3HaY€HHUEM TpaHCMUTTEPA «AHOI» SBIISIETCA aHAINU3 KOHLIEHTPAIlMM MEPKAIITaHOB
(creneHu ogopu3alMK) B MIPUPOJHOM Taze B aBTOMATHYECKOM pexkume. Ilpu BKIIOUEHHH aHAJIM3aTop
[0 YMOJYAHHUIO IEPEXOJUT B ABTOMATUYECKUH pEXHUM pabOThl € HACTpOMKaMM MpEeANpHITHSA-
u3rotoButens. [IpuHYIUTENbHO MEPEKIIOYUTH PeXUM padoThl MpuOOpa (Hampumep, MPOBECTU
BHEOUEPEIHYIO KaJTUOPOBKY) IIPH MOMOIIY KHOIIKU YIIPaBICHUS IPUOOPOM.

Ilepen BBIMOSHEHHEM HU3MEPEHUIl HEOOXOJMMO BBIOJHUTH IMPOJYBKY TIa30BbIX JMHUH /0
a”anmu3aTopa. it 3Toro HyHO oTKphITh Kpl Ha maHenu moAroToBKU NpoObl U MOA0XKIATh HECKOJIBKO
MUHYT (B 3aBUCUMOCTH OT JUIMHHBI IPOTYBAEMBIX JINHUI).

Kamubposka npubopa

KanubpoBka ananuzaTopa npoBoauTcsi aBromaruuecku 1o ogHoi I1I'C atunmepkarntana B a30Te
yepe3 3ajJaHHble MHTEpBajJbl BpeMeHH (1o yMomyaHuto — 1 pa3 B 24 wyaca). [l mpoBeneHus
kanuOpoBku ucnonb3yercs 6amion III'C emkocThio He MeHee 4 11 ¢ naBiaeHueM He meHee 9 Mlla,
KOTOPOT0 XBaTaeT Ha I'oJl HEMPEpbIBHOM pabOThI aHaIH3aTOpA.

[To oxoHYaHUM KaTMOPOBKHU B CITyyae BHIIOJHEHUS YCIOBHM CXOAMMOCTH U MPUEMIIEMOCTH (CM.
1. Ommoka! MCTOYHHK CCBUIKM He HaiileH.) aHaJIn3aTop aBTOMATHYECKU MEPEXOJUT B PEKUM
aHanmu3a. [Ipu pydHOM 3amycke pexkuMa KanuOpOBKM IO OKOHYAHMHM KaJMOPOBOYHOTO ILIHKJIA
aHaJM3aTop oToOpaskaeT pe3yabTaT KaIMOPOBKH Ha 3KpaHe J0 TeX IMOop, MOKa OnepaTopoM He OyneT
Ha)kaTa KHOIIKA yIpaBJICHUS aHAJIN3aTOPOM.

B ciydae ecin He BBINOJHAETCS YCIOBHE CXOAUMOCTH (pacxokIE€HUE JIBYX IOCIEN0BATEIBHO
OIpeJICIEHHBIX KaMOPOBOYHBIX KO3()(PUIIMEHTOB MPEBBIIIAET MAaKCUMAJIbHO JAOMYCTUMOE 3HAuCHUE

M0 pe3yibTataM S5 KaauOpPOBOYHBIX AaHAIM30B), KAaTMOPOBOYHBIA KOIPOPUIIMEHT HE H3MEHSIETCS.

19

PyKOBOZCTBO 110 AKCIUTyaTaIIH



OOO Hayuno-texuuyeckast pupma «bAKC»

[Tpubop mepexoauT B peKUM aHAIN3a, IPH ITOM Ha ANUCIUICE OTOOPAKAeTCs METKA aBapuy M aHAIU3bI
MIOMEYAIOTCs KaK HEJJOCTOBEPHBIE.

B ciywae ecim He BBINOJHIETCS YCIOBUE TNPUEMIIEMOCTH (3HAaYeHHE KaTHMOPOBOYHOTO
KO3 pHIMEHTa BBIXOAUT 3a TPAHUIIBI JOITYCTUMOIO JUana3oHa), pabora mpubopa OCTaHAaBIMBAETCH,
KaTMOpOBKM M aHAIM3bl He mpoBojsarcs. OToOpaskaeTcsi METKa aBapuu, TpeOyeTcsl BBISICHEHHE U
yCTpaHeHHE MPUYHH aBapuu (KPUTHUYECKOE CHIKEHHE YyBCTBUTEIBHOCTU ceHcopa, oTcyTcTBue I1IC,
He cpabarbeiBaeT kiaman nogayu [1I'C u ap.).

[Ipu BKIIIOYEHHH aHATU3aTOPa MOXKET aBTOMATHYECKH INPOBOAUTHCS KAIMOpPOBKA, €CIU TaKas

OIIguA BI)I6paHa B HaCTpOfIKaX. Ilo YMOJTYaHUIO JaHHAA OIIIUA BKIIOYCHA.

2.6 KnHomka yrmpaBiieHHsI aHAIU3aTOPOM

Knomka yrpaBieHusi aHaIM3aTOPOM pacroiaraeTcsi Ha OOKOBOM CTOpPOHE B3PBIBO3ALIUIIIEHHOTO
kKopmyca mpubopa. C MOMOIIBIO YIPABISAIOMICH KHOIMKA MOXKHO TEpPEKIIoYaTh OTOOpa)kaeMbId Ha
JKpaHe TMapaMeTp W eAMHUIBI W3MEpPEeHHs (KOHICHTPAlUs ATUIMEpPKanTaHa, KOHIICHTPAIU
MEPKAIITAHOBOH Cepbl M KOHLIEHTPALHS OZOPAHTa B MI/M°, HHTCHCHBHOCTb 3aIlaxa B 6ajiax), a mocie
BBEJICHUS TApOJIS ISl TOCTyIa K HACTPOMKAM MOHO BBITIOJHSATH CIEAYIONINE IeHCTBHS:

uaentudukanys [10 ananuzaropa;

MIPOBE/ICHUE TIOBEPKH;

IIPOBE/IEHUE PYYHOH KaIMOPOBKHY;

HAcTpoWKa Nepuo/ia MPOBEJCHNS aHATU30B U KaJIMOPOBOK;

HacTpoiika koHueHTpauuu [1I'C;

BBO/I CO/IepaHus (MacCOBOM JI0JTM) MEPKANTaHOBOM CEpPhI B OJIOPAHTE;

HacTpoiika untepdeiicoB RS485, 4-20, unppoBbIX BEIXOI0B;

M3MEHEHME TapoJs.

JletanbHOE onmcanue (PyHKIMI KHOTIKK CM. HIKE B paszene 2.7.

2.7 TlporpammHOe oOecrnieueHue

2.7.1 Awnammsatop Ta30BBIi TPOMBINUICHHBIH Moaenu «AHOI» WMeeT BCTPOCHHOE
nporpamMmmHoe obecnieueHue (I10), kotopoe odecnieunBaeT CleayOIIe OCHOBHbBIE (PYHKIIUH:

00paboTKy n3mepuTenbHor napopmaruu ot IX/1;

(hopMHpOBaHNE BBIXOAHBIX CUTHAJIOB (LIM(POBOro, aHAJIOTOBOTO);

JTUArHOCTHKY anmnapaTHOM YacTH aHaJIn3aTopa M 1eJocTHOCTH (hukcupoBaHHOU yactu [10.
2.7.2 B mporecce aBToMaTH4eckod paboThl (mpoBencHHWs aHanu30B) [IO  BBIIOTHSET
CHEAYIOLIUE NEHCTBUS:

— 0TOOpakaeT Ha BCTPOCHHOM JUCILIEE Pe3yIbTaThl aHATN3A;
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— 10 OTKpbITOMY mpoTokony oomena Modbus RTU oGecrneunBaer mepegady B CUCTEMY

ACY TII BepxHero ypoBHs pe3y/IbTaTOB aHAJIN3A.

2.7.3 BxiroueHHUe aHaIU3aTopa
[Mpu BrItOYEHHMHM TPUOOpPa B TEUYEHHE 2-X CEKYH]| Ha €ro JUCIUIee OTOOPa)KaeTcsl JIOTOTHII

npeanpustus-usrorosuress (Puc. 7).

bAKC

Puc. 7. 3acraBka npu BKJIIOYEHUH ITpHOOpa

Eciu mpubop BKIIIOYaeTcs BIIEPBBIE, TO MpeIaraeTcs BLIOpaTh s3Ik nHTEpdetica (Puc. 8).

English PyccKHi

Puc. 8. Dxpansbl ¢ BapuanTamu si3pika HHTEpQeiica

SI3bIK MNEPCKIOYACTCA KOPOTKHM HAXKATUEM HA KHOIIKY YIIPABJICHHA, a BBI6I/IpaeTC$I HaXaTucm u

JUIMTEIIBHBIM €€ ylIepKaHUEM.

2.7.4 Pabora npubopa B pexuMe aHanu3a
[Tocne BkrOUEeHMSI TPUOOP MEPEXOAUT B PEKHUM aHAIHM3a U OTOOpaXKaeT OJUH U3 U3MEPSIEMBIX

napametpos (Puc. 9).

CaMm Mr#M2 | CMc Mr-m3 | Coa Mr-m3

3anax 6ana| T °C
2|4 23.6

Puc. 9. Dxpanbl ¢ BapuaHTaMu 0TOOpakKaeMbIX TapaMeTpOB

T'ne: CsM — MaccoBasi KOHLIEHTpAIMs B IIEpecyeTa Ha STUIIMEPKAIITaH;
CMc — MaccoBasi KOHILIEHTpALUs MEpKanTaHOBOM Cephl;
Con — MaccoBast KOHIIEHTPALIMS OJIOPAHTA;
3anax 0ayut — pacueTHass MHTCHCHBHOCTh 3ariaxa;

T — TemniepaTypa ananuzaropa.

TpeyFOJ'ILHa}I MCTKa n B HIDKHEH CTPOKEC OUCIIICA aHAJIN3aTOopa CIIYKHUT IJISA I/I,Z[GHTI/I(I)I/IKaLII/II/I

TEKYILETo peKUMa B COCTOSIHUS paboThl prbopa. B pexxume ananusa qaHHas METKa BBIBOJUTCS CIIEBa

OT 3HAUEHUs MapaMmeTpa, a B PeKMMe KaTuOPOBKM METKa BBIBOAMTCS clipaBa OT 3HaueHusd. [Ipuuem,
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KOTZa HEMOCPEICTBEHHO IPOBOJUTCS aHAIN3 WM KaIMOPOBKA, COOTBETCTBYIOIIAS METKa TOPHT
noctosiHHO. Korma ke mpubOop HaxoAWTCS B peXUME OXUAAHHUS (Tay3sl MEXIy aHAIM3aMU I
KaJuOpOBKaMH) METKA MUTAET.

[Tpu Bo3HMKHOBEHHMHU OMMOKK B paboTe mpubopa, Ha 3KpaH OylIeT MEePHOIUYECKH BBIBOAUTHCS
kojie1 omu6ok (Puc. 10), rae:

1 — ommbka DX/,

2 — ommOKa JaTYuKa TEMIIEPATypPHI.

3 — HEJOMyCTUMBINA KaTMOPOBOUHBIN KO3 (DUITUEHT.

4 — pe3ynbTaThl aHAN3a eIIE HE TOTOBHI.

5 — omubka KaMOpPOBKM (HE yAAJIOCh paccuyuTaTh HOBOE 3HAUYCHHE KaJTIMOPOBOYHOTO

KodpdurmeHTa).

Puc. 10. [Ipumep 3xpaHa ¢ KOJOM OIIHOKH

2.7.5 Pabora c MEHIO aHaNIHM3aTOpa

VYnpasienue npudbopoM MPOUCXOIUT MPH MOMOIIN KHOIIKH.

[Ipn kpaTKoM HaXaTUM Ha KHOMKY (MEHEe 2-X CEKYyH]l) MPOUCXOIUT MEPEKIIIOUEHUE MEXIY
BAPUAHTAaMHU JECHCTBUI WM IYHKTaMU MEHIO.

IIpu pnuTenbHOM HaXaTWW Ha KHOMKY (Oojee 2-X CEKyH[J) MPOUCXOIUT MpPHUMEHEHHE
BbIOPAHHOT'O BapHaHTa JIEHCTBUS WM BXOJ B BEIOPAHHBINM MYHKT MEHIO.

Jly1g BXo/1a B peKUM HAaCTPOMKH M3 peKuMa aHaIu3a Heo0OX0JMMO HaXXaTh KHOIIKY U YAEpKUBATh

eé Oouee 2-x cexyH/. [Tocie aToro mosiBUTCS 3anpoc Ha BBoA napois (Puc. 11).

Puc. 11. DkpaHsbl ¢ 3a11pocoM Ha BBOJI TapoOIs

Beox napoJjid OCYHICCTBIIACTCA TAaKXKC, KaK U BBOI[/pC,[[aKTI/IPOBaHI/IC OCTAJIbHBIX HACTPOCK
npn6opa: KpaTKOC€ HAXATHUC HA KHOINKY — HU3MCHCHUC 3HAUCHUA MHUTAOMICTO CHUMBOJIA IIAapOJId,

JUINTEIBHOE — NEPEKIIIOUEHNE HA PEJAKTUPOBAHUE CIEAYIOLIErO CUMBOJIA.
Ecnu napons HabpaH HenpaBuiIbHO (HayasibHBIN napoib: «0000»), To mocie BBOAa MOCIEAHETO

CUMBOJIa IPUOOp BEPHETCS B PEKUM aHAIIM3a, MHAUE MEPEUIET B MEHIO peXUMa HACTPOUKH.
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MeHI0 HAcTpOWKH COCTOMT U3 HECKOJbKHUX IOJMEHIO, CTPYKTypa KOTOpBIX IpHUBEACHA B

TalJIMIax HUXKE.

Bri6op nynkra «Bpixom» B 11000M MOJMEHIO NMPUBOJIUT K MEPEMELICHUIO yKa3aTelis Ha OJUH

YPOBEHb B CTOPOHY KOPHSI MEHIO.

Ecnu xHOIIKA He Ha)kMMaeTcs B TeueHHe 1 MUHYTHBI, TO HpI/I60p NEPEXOIUT B PEKUM aHaIM3a.

Oto npaBuiio He padotaeT B pexxumax «lloBepka» u «KamuGposkay.

Tabmuma 4. Ctpykrypa noamento «Language» (Beibop si3bika natepdeiica)

[Toagmenro 1-it ypoBeHb Onucanue
English

Language
Pycckuit

Tabmuma 5. Ctpykrypa noamento «Crpaskay (Mudopmanus o mpudope)

ITogmento 1-i1 ypoBeHb Onucanue
CRC Konrponsnas cymma I10 npubopa
OxXAFAF P Y prboep
Bepcns 11O Bepcus 1O mpubopa
01.01
Cep.Homep Cepwiinsiit HOMep mpubdopa
0000123 P b TIpHROP
CrpaBka Hrclgg/ M3 Tekyiee 3nauenue nacrnopta [1I'C
Kxanu0p. Tekymiee 3HaueHHEe KaTUOPOBOYHOTO KOd(duIMeHTa
2.16e-09
lnary., A Tekyree 3Hauenue Toka IXJ[
1.71e-08 o
Beixon
Tabnuua 6. CTpyKTypa NOJMEHIO «AJITOPUTM pabOThD»
[Togmento 1-i1 ypoBeHb 2-11 ypOBEHb Onucanne
[IpoBenenune kanuOpPOBKH MOCie
Kammbp
Hacrpoiiku Ha BKJIIOYeHHUs ipubopa («Her» - He
IpY BKJI.
poOBOIUTCH, «Jla» — MPOBOANTCS)
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[lepuon mpoBeeHNS aHATTU30B B
[Tepuon 5
MUHYTaxX (OT JIUTEIbHOCTU
aHaIN3. MUHYT
a”Hanu3a 10 999 MUHYT)
[Tepron mpoBeneHUs KATHOPOBOK B
ITepuon 24 yacax (ot 1 go 168 yacos).
Kamop. Yac 3HaueHue «0» OTKIIOYaeT
aBTOMATHUYECKYIO KaTHOPOBKY
S B oz10p. 4.50e-01
MaccoBas 71071 cepbl B OJIOPAHTE
% macc. % wmacc.
Brixon

Tabmuua 7. CtpykTypa noamenio «IloBepkay (HempepbIBHOE MTPOBEACHUE aHATIN30B)

[Toamento 1-it ypoBeHb Onucanue
Com mr/m3 KoHueHnTpanus sTuiamepkantaHa
Cmc mr/m3 KoHueHTpanus MepkanTaHoBOW Cepsl
Con mr/m3 ConeprkaHue 0JJopaHTa B rase
3amax 6amn WHTEeHCUBHOCTD 3amaxa
IToBepka
OTtoOpaskaercs TeKyIlee 3HaYEHUE JlaTYMKa
T°C
TEeMIIepaTypbl
Imatu., A OTtoOpaskaeTcs TekyIee 3HadeHne Toka X ]|
Brixon

Ta6muma 8. Ctpykrypa nogmenro «Kammoposkay (IIpubop HaxomuTcs B peskuMe KaTnOPOBKH 10

BBIXO/Ia U3 ATOTO TTOJIMEHIO)

[Togmento 1-i1 ypoBeHb 2-11 ypOBEHb Ornncanue
III"C mr/m3 00160
Kannbposka Ycranorka 3aauenus [11'C
160 Mr/m3
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Kxamuop.
Texkyiee 3HaueHHE KATMOPOBOYHOTO
2.16e-09 ko3 durmenta
05 Im.,A CneBa BBepXy 0TOOpa)kaeTcsi TEKYLIUI
9Tan KanuOpOBKH, BHU3Y - TEKYIIEe
1.71e-08
3HaueHue Toka DX
05 KO CrneBa BBEpXy 0TOOpakaeTcs TeKyIui
9Tan KaIMOpPOBKH, BHU3Y - TEKYLIEE
3anycTuth 2.16e-09 3HaYEHUE KATUOPOBOYHOTO
kod(durmenTa
Kanuop.? =
05 KI Cnesa BBepxy 0TOOpakaeTcs TeKyIui
9Tan KaIuOpOBKH, BHU3Y —
0.00e-00 IIPOMEXKYTOUHOE 3HAUYECHUE
KaJIMOpoBOYHOTO Kod(hummeHTa
Brixon
Brixon

Tabnuna 9. Ctpykrypa nonmento «RS485» (Hactpoiika mopra RS485)

[Togmento 1-i1 ypoBeHb 2-11 ypOBEHb Onucanue
1200 Gox
CKOPOCTE MoxHO BBIOpaTh CKOPOCTh OOMEHA 110
p nopty ot 1200601 10 38400601
oOMeHa 38400 6oz
Brixon
No parity
Odd
YéTtHOoCTh
Even
RS485
Brexon
1
CromnoBbIx 2
our
Brixon
Anpec 001 3amaércst Modbus anpec mpubdopa
MODBUS ot 1 no 254
[Topsanok 3-2-1-0 [Topsimok OaiiT pu nepenaye
OaiT 1-0-3-2 napamertpoB tuna float (0 — camprit

PyKOBOZCTBO 110 AKCIUTyaTaIIH
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2-3-0-1 Mtaamui 0alT, 3 — caMmblil cTapiuit
0-1-2-3 0aiiT)
Brixon
Modbus
RTU
[TpoTokon Modbus
ASCII
Brixon
Brixon
Tabmuma 10. CrpykTypa moameHro « TOKOBBIN BBIXOI»
[Togmento 1-i1 ypoBeHb 2-11 ypOBEHb Onucanue
OTKII0YEHO
CoM mr/m3
Cwmc mr/m3
TTapamerp 3amax Oar.
Cox mr/m3
ToxoBbIl
T, °C
BBIXO/I
Brixon
3HaueHue 10.006-00
g 4 MA )
3HaueHHue
11 20 MA +2.00e+02
Brixon

Tabmuua 11.Ctpykrypa noamento «L{udposoii Beixoa 1» u «udporoit Beixon 2» (Hactpoiika

¢byHKUInH MPPOBHIX BBIXOJIOB)

ITogmento 1-i1 ypoBeHb 2-11 ypOBEHb Onucanue
OTKIIIOYeH Brixon He 3aaeiicTBOBaH
[udposoit Cursan Ha BeIxon Oyner nepenaBaThest
Pexum aBapuu CHTHAJ aBapuu
BbIXOX 1
Hioxani OTknoHeHNE 3HAaUYCHUS 3aJaHHOTO
npeaesn rapaMeTpa 3a HKHUHN TIpeae
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Bepxnuit OTKJI0HEHNE 3HAYEHUS 3aJaHHOTO
nmpenen IapaMeTpa 3a BEpXHHI Npenen
OTKJI0HEHNE 3HAaYECHHUS 3aJaHHOTO
Hwxn.Bepx. N N
napaMmerpa 3a HUKHUN WIK BEpXHUN
IIpeenbl
IIpeIenbl
Brixon
Hopmanbhas
[TomnsipHOCTB WNHuBepcHas
Brixon
OTKITI0YEHO
Com mr/m3
Cwmc mr/m3
Br16upaeTcst KOHTpOJIUpyEeMBbIii
Hapamerp 3anax Gai.
napamerp
Con mr/m3
T, °C
Brixon
Huxunii 1+0.00e+00 3HaueHue HIKHETo Ipeena
npeen KOHTPOJIMPYEMOTO TTapaMeTpa
Bepxunii 12.00e+02 3HaueHUe BEPXHETO Mpeena
npenen KOHTPOJIMPYEMOT'0 TapaMeTpa
Brixon
Tabmuua 12. Ctpykrypa noameHto «CMeHa maposs»
[Toxmenro 1-it ypoBeHb Onucanue
CmeHa M3MmeHeHne naposist Ha JOCTYI K HaCTpOHKaM
0000
apoJs (mapospb o ymomyanuio - «0000»)

3 TexHuuyeckoe 00Cay:KUBaAHUE

3.1 Iloaroroska x TO

BHUMAHMUE!

Ilepen mpoBeneHHMEM TEXHMYECKOTO  OOCTY)KMBAaHUS — aHalu3aTtopa yOenuTech,

SJICKTPOIMUTAHUEC OTKJIFOYUCHO. ITocne oTKIIFOYEHUS TUTAHUS HY>XHO BbDKIAaThb 15 MuH.

[Tepen TexHrueckuM O0OCTY)KMBaHUEM T10/1a4a Ta3a JOHKHA OBITh TPEKpaIleHa.

PyKOBOZCTBO 110 AKCIUTyaTaIIH
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Ecnm texnmueckoe oOCTy)XMBaHHE OBLIO CBSI3aHO C JEMOHTXKEM TPYOOK WIJIM OCJIa0JIeHUEM

(UTUHTOB, TO NIEepe] BKIIOYEHHEM MTPUOOpa CIeIyeT MIPOBEPUTH COSTUHEHHS HA TePMETUYHOCTD.

3.2 Tlopsook nposeaenus TO

Texuuueckoe o0OCTyKMBaHHE aHATU3aTOpa 3aKIIOYAeTCs B TEPUOJUYECKOM IPOBEPKE
TEXHUYECKOI'O COCTOSIHMSI U METPOJIOrM4ecKoi moBepke. TexHuyeckoe oOCIyKMBaHUE aHAIU3ATOPA
JOJDKHO OCYLIECTBIATHCA CHEUUATUCTAMU TMPEANPUATUA-U3TOTOBUTENST WIM aBTOPU3UPOBAHHOTO
CEpBHUCHOTO IIEHTPA, TUO0 HHKEHEPHO-TEXHUYECKUM MEPCOHAIOM SKCILTyaTUPYIOIEH OpraHu3alui,
MPOILEIIINM CHEIUATU3UPOBaHHOE OOYy4YeHHE B COOTBETCTBUH C jAeicTByrommumu «lIpaBunamu
TEXHUYECKON JKCIUTyaTalliu SJEKTpoycTaHOBOK moTpedutenei» (I1TD), «lIpaBmwiamMu TeXHUKA
0e301acHOCTH AIEKTPOYCTAHOBOK nmoTpeouTenei» (ITTh), «lIpaBumamu yCTpPOMCTBA
anekTpoyctaHoBok» (IIYD rn.7.3 u ap.) u gaHHbIM PyKOBOACTBOM MO 3KCIUTyaTallud aHAIM3aToOpA.
Texaudeckoe 00CITyKUBaHHUE, CBSI3aHHOE CO BCKPBITHEM IJIOMO, BBITIOJIHSAETCS TOJIBKO CIICIIHAIUCTAMU

NpeaAnpuUATUA-U3TOTOBUTECIIA WX aBTOPU3UPOBAHHOI'O CEPBHUCHOI0O CHTPA.

3.3 Conepxanne TO

Mertpoisioruueckue XapakTepUCTHKU aHAJIM3aTOPOB B TEUYEHHE MEKIIOBEPOYHOIO MHTEpBAJIa
COOTBETCTBYIOT YCTAHOBJICHHBIM HOpMaM IIPH YCJIOBHHM COONIOJIEHHUS MTOTpPEOUTENeM MpaBUII
XpaHEHMs, TPAHCIOPTHUPOBAHMUS M OKCIUIyaTallMd, YKa3aHHBIX B HacrosdmeM PykoBoacTee 1o

OKCILTyaTaluu. BI/I)IBI 1 NEPUOANIHOCTb TEXHUYCCKOI'O 06CJ'IY)KI/IBaHI/I$[ IMPUBCICHLI B Ta6n1/1ue HMXKE.

Tabmuma 13. Bugbl TeXHUYECKOTO 00CTY)KUBAaHUS aHAIA3aTOPa

Bunbl TexHIUeCKOro o0CTyKUBaHUS [IepuoanunocTh
[ToBcenHEBHBIN YXO/1 Kaxxnp1ii nenn
[lepnonnueckuii KOHTPOIb TEXHUYECKOTO COCTOSHUS He pexe opHoro pasa B

KBapTal
[ToaroroBka Kk MPOBEICHUIO METPOJIOTHYECKON MTOBEPKHU He pexe 1 pa3 B ron

3.3.1 TloBcenHeBHBIH yX0/1 32 aHATU3ATOPOM

K moBcenneBHOMY yX0ay OTHOCHTCS Teproandeckoe (1 pa3 B cyTku) HaOmroeHHEe 32 paboTOH
ananmm3aTopa. Heooxomumo crieauts 3a:

TEMIIEPaTypoil OKPY>KaIOIIETr0 BO3/JyXa B MECTE PACIIOJIOKEHHS aHAIIN3aTOPa;

pacxoJoM U JaBlIEHHMEM aHAJIM3UPyeMOro rasa (10 MaHOMETPY M pOTaMeTpy Ha IaHeln
MOJITOTOBKU MIPOOBI);

OTCYTCTBHEM aBapuil aHau3aTopa (110 TIOKa3aHUsIM TUCILICS] aHATH3aToPa).

KC 50.250-000-01 PD
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3.3.2 Ilepuonnyeckuil KOHTPOJIb TEXHUYECKOTO COCTOSHHSI aHAIM3aToOpa

Haxonsmuiics B SKCIulyaTallMM aHAJIW3aTOpP HYXKIAeTcss B MNEPUOAMYECKOM KOHTpOJIE
TEXHUYECKOI'0 COCTOSIHUS, KOTOPBII COCTOUT U3 CIELYIOIINUX MEPOIPUATHI:

IIpOBEpKa COOIIOACHMSI YCIIOBUI AKCIUTyaTalluH;

MIPOBEpPKa COXPAHHOCTH HaKJEeK M IMJIOMO Ha aHAIMW3aTope, MpeaylnpeauTeIbHbIX HaIIUCcCed U
MapKUPOBKH B3PBHIBO3ALIUTHL;

MIPOBEPKa YHCTOTHI HAPYKHBIX TTOBEPXHOCTEH Mpudopa;

MIPOBEPKa FEPMETUYHOCTH MTPUCOCTUHEHUI aHAIM3aTopa K TPyOOIIpoOBOY;

MIPOBEPKa OTCYTCTBUSI BHEIIHUX IMOBPEKICHUM;

MIPOBEPKA IEKTPUUECKUX MOAKIIOUCHUM;

IIPOBEJIEHUE KOHTPOJILHOIO aHAJIN3a.

OcMOTp  MPOU3BOAUTCS C  MEPUOJUYHOCTBIO,  OMNPEACIAIONICHCS  IKCIUTyaTUPYIOUIEH
OopraHmsallfieif, COBMECTHO C OpraHu3allfeil, BeAyllel TeXHHYecKoe OOCTyKMBaHUWE OOBEKTa, Ha

KOTOPOM YCTAaHOBJICH aHAJIN3aTOP, HO HE PCIKE 1 pasa B KBapTal.

3.3.3 TloaroroBka K METPOJIOTHYECKON OBEPKE aHAIH3ATOPa

C nepuoau4HOCThIO 1 pa3 B roJ HEOOXOAMMO MTPOBOAUTH MOBEPKY aHATU3aTOPa B COOTBETCTBUU
¢ Meroaukoii moBepkn MI1-242-1659-2013.

[TogroroBka aHamm3aTopa K €XEroJHOM METPOJIOTMYECKOM MOBEPKE COCTOUT M3  CIEAYIOIIMX
MEpOINPUATHIA:

MIPOBEPKa BBOJHBIX YCTPOMCTB, YIUIOTHEHUS, KAUECTBA 3a3€MJICHHUS;

MpOBEpKa TPEAYNPEAUTENBHBIX HAAMNUCEH, MAPKUPOBKH 110 B3PHIBO3AIINTE U €€ COOTBETCTBUE
KJ1accy MOMEIIEHHS U B3PBIBOOMIACHOH cpe/ie;

IIPOBEpKa LEJIOCTHOCTH pE3bOOBBIX COECJUHEHUH M HAJIWYMS BCEX KPEMEXHBIX 3JIEMEHTOB
B3pPBIBOHETIPOHUIIAEMBIX 000JI0YEK;

MIPOBEpKa OTCYTCTBUSI MOBPEXKICHHN MOBEPXHOCTEH, 00ECMEUMBAIONINX B3PBHIBO3AIUTY (TIpU
oOHapyXeHHH JTePEKTOB, PAaKOBUH, PUCOK, a TAaK)Ke YBEIMYCHUHU 3a30poB Oosiee gomyctuMbix mo IEC
60079-1-2011 ananu3aTtop K JajbHEWIIEW OKCIUTyaTalliM HE JIOMyCKaeTcs, IOclie OCMOoTpa
aHaJIM3aTop, HE UMEIOIINI 1e()EeKTOB, 3aKpbIBAETCS);

MIPOBEpKa TePMETHYHOCTH Ta30BBIX JIMHUH aHAIH3aTOpPa;

MPOBEpKa HACTPOUKH TPeOYEMBIX BEJTMUUH JIABJICHUS M PacXo/a aHAIN3UPYEMOTO Ta3a;

MIPOBEpKa HACTPOEK PEKUMOB pabOTHI MpUOOpa;

MpoBEpKa pabOTOCIIOCOOHOCTH AJIEKTPOMArHUTHBIX KJIalaHoB;

3amMeHa (UIbTpa JUIsl OYUCTKH BO3AyXa OT M cepoconaepxammx coeauHeruit (uiptp CCC, cm.
Puc. 4);

3aMeHa IeKTpoxuMudeckoro natuuka (9X/[) ananuzaropa;

29
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3.3.4 3amenadX]I.

s 3amensr DX ][ HeoOxoauMmo:

OTBUHTHUTH KPBIIIKY B3PHIBO3AIIMIICHHOW KOPOOKH aHamm3aropa (cMm. Puc. 1);

OTCOCTUHHTH Kabeb oT miatkl DX/ (cMm. Puc. 2);

OTBMHTHUTH U U3BJI€Ub KpbIIKY DX /[ BMecTe ¢ IJIaTOM U JaTYUKOM;

3aMeHUTh DX /;

MIPOBECTU COOPKY B 0OpATHOM IOPSIIIKE.

[Tocne 3amennl DXJI MokeT MOHATOOMTHCS A0 2 Y. HEMPEPHIBHON pabOTHI aHanMM3aTopa s
crabmim3anuu paboTsl gaTurka. [loaToMy pekoMeHayeTcs MPOBOIUTH MIOBEPKY HE paHee, 4eM uepes 2

4. HEIIpEephIBHON pabOTHl aHAIM3aTOPa Mociie 3aMeHbl JaTunka DX/

4 TpaHcnopTHpOBaHHE, XPaHEHHE U YTUJIN3AIUSA

4.1 TpancnopTupoBaHue

TpancnopTupoBaHue aHaIW3aTOpa B YMAKOBAHHOM COCTOSIHUM MOXET OCYIIECTBIISITHCS Ha
m000€ paccTosiHUE JIOOBIM BHIIOM TPAHCIIOPTA, KPOME HETEPMETH3MPOBAHHBIX OTCEKOB CamoJeTa U
OTKPBITBIX Nanyo npu coOmoaenun ycnoBuid xpanenus 5 mo FOCT 15150. Ilpu TpancnopTupoBaHuu
NObKHA OBITH OOeclieyeHa 3allluTa TPAaHCIOPTHOM Tapbhl OT AaTMOC(EPHBIX OCAAKOB. Y CIOBHS
TPaHCIIOPTUPOBAHMUSL:

TeMIiepaTypa okpysxarorieit cpenst ot -40 g0 +50°C;

OTHOCHTEIbHAS BIAXKHOCTH Bo3ayxa a0 100 % mpu 25°C;

HaJIMYHC B BO3AyXC IIbUIN U ITAPOB arp€CCUBHBIX an/IMeceﬁ HEOOIIYCTUMO.

Cnoco0 YKIIaJKU AIMUKOB B TPAHCIOPTHPYRHOHIICEC CPEACTBO HOJDKCH HCKIHOYAThL HUX
MEpEeMCIICHUC. Bo BpeMs IOTPY30YHO-PA3TrPY30UHBIX pa60T U TPAHCIIOPTUPOBOYHLIC AIHUKU HE

JOJDKHBI TIOJIBEPTraThCsl PE3KUM yIapaM M BO3CHCTBUIO aTMOC(EPHBIX 0CATKOB.

IIpu temneparype Hmxe 0°C TpaHCIIOPTUPOBAHUE IEKTPOXUMHUECKHUX JaTYUKOB, BXOIALINX B
COCTaB aHAJIM3aTOPOB, JOJKHO IPOU3BOAMTHCS OTIEIBHO B Auana3zoHe temiepartyp ot 0 mo +50 °C.
JIonyCcTUMO TpaHCIOPTUPOBAaHME JaTyMKa B COCTaBe aHAIW3aTopa, NpU YCIOBUH COOIIOAEHUS

YKa3aHHOI'O BbIIIC TEMIICPATYPHOT'O JUAIIa30HA.

PacnakoBky aHanu3aTopa NpOU3BOJUTE B CYXMX OTAILUIMBAEMBIX IIOMEILIEHUAX I1OCIIE CYTOYHOTO
npeObIBaHUSI B HUX, B Cily4ae, €CId IpH TPAaHCHOPTUPOBAHWU WIM XpaHEHHM OKpYKarolas

TeMneparypa os1a Huxke 5°C.

42 XpaHeHuUe

AHanu3aTop B YNAKOBAaHHOM COCTOSIHMM JIOJDKEH XPAaHUTBHCS B 3aKPBITOM NOMEUIEHHM NpU

yecaoBusix 2 o 'OCT 15150:

KC 50.250-000-01 PD
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Temneparypa Bo3ayxa ot -40 go + 50 °C;
OTHOCHTEIbHAs BIXKHOCTh Bo3ayxa He Oosee 98% mipu 25 °C;
HaJIM4YHC B BO3YyXC IIapOB KUCJIOT, meﬂoqeﬁ " APpYIrux arp€CCHMBHBIX HpHMeCCﬁ HEOOIIYCTUMO.

XpaHenne BOIU3U OTONMUTEIBHBIX IPUOOPOB HEJIOITYCTHMO.

XpaHeHHE SIEKTPOXMMHUYECKUX JaTYUKOB, BXOJAIIMX B COCTaB aHAIMU3aTOPOB, JOJKHO
MPOU3BOAUTHCA OTACIBHO Npu Temieparype oT 0 qo +40 °C. JonycTuMO OpH JIUTEILHOM XpaHEHUU
OCTaBJISITh JAaTUYMK B aHAIU3ATOPE, MIPU YCIOBUU COOIIOCHHS TEMIEPATypHBIX IUANa30HOB XpaHEHUS

JaTdyuKa.

4.3 VYTunusanus

AHaJII/I3aTOpI)I HC COACPpIKAT BPCAHBLIX BCIICCTB MU KOMIIOHCHTOB, INPCACTABIAIOIMINX OIIACHOCTDH
AJI1 310POBbA J'IIOI[GI71 u OKp}I)KaIOHleﬁ Cpcabl B MPOLECCCC U IMOCJIC OKOHYAHHA CpOKa CJ'Iy>I(6I>I H IIpH
YTHIIN3aluu. yTI/IJ'II/IBaI_II/IH AHAJIU3aTOpa OCYHICCTBIIACTCA OTACIBHO II0O TIpylllaM MAaTCepUuajioB:

II1aCTMACCOBBIC JICMCHTBI, MCTAJINIMYCCKUEC 3JICMCHTBI KOPITYCa U KPCIIC)KHBIC 3JICMCHTHI.

5 TapanTmiiHOe 00CTy:KMBaHUE

[IpennpusTHe-n3roToBUTENb TapaHTUPYET COOTBETCTBUE aHaiuzatopa «AHOI» TpeOoBaHUIM
TV 4215-022-21189467-2012 nipu coOMIOACHUN TOTPEOUTENEM YCIOBHI MOHTa)Ka, DKCIUTyaTallHH,
TPAHCIIOPTUPOBAHUS U XPAHECHMUS.

I"apanTHitHBIN CPOK AKCILTyaTallMu aHaIu3aTopoB «AHO#m» - 12 MecaueB co AHs BBOJA B
HKCIUTyaTaIuio, HO He Oosiee 18 MecsIeB ¢ MOMEHTa OTTPY3KU NOTPEOUTEITIO.

[ToTpebuTtens nuiaeTCsi rapaHTUHHOTO OOCTYKUBAHUS B CIEIYIOIIMX CIIydasX:

MyCKO-HalaJl0uHble paboThl MpH BBOAE B OKCIUIyaTal[MI0 aHaiu3aTopa IPOBOAMIUCH HE
CHELMATIMCTaMH NPEANPUATUA-U3TOTOBUTEIS WM aBTOPU3UPOBAHHOIO CEPBHCHOIO LIEHTPA;

JKCIUTyaTalsi M OOCHy)XMBaHME aHaJIW3aropa  OCYLIECTBISUIACh  HEMOATOTOBJIEHHBIM
MEPCOHATIOM, HE O3HAKOMJIEHHBIM C PYKOBOJICTBOM IO AKCIUTyaTallMH Ha pHOop;

HEHCIIPaBHOCTh aHAJIM3aTOpa MPOMU30IILIA B PE3YyIbTaTe HAPYIIEHUS NOTpeduTeneM TpeOOBaHMM
PYKOBOJICTBA I10 3KCILTyaTall}H;

aHAJIN3aTOP UMEET MEXaHUYECKUE TIOBPEXKICHUS;

aHaJIM3aToOp MoJABEprajcs pa3dopke WIM JIOOBIM IPYTUM BMEIIATENLCTBAM B KOHCTPYKIUIO
n3zenus 0e3 CorIaCoBaHUs C U3TOTOBUTEIIEM.

lMapanTHiiHBIA PEMOHT aHAIM3aTOPAa MPOU3BOAUTCA HA MPEINPUATHU-U3TOTOBUTENE, €CIIM UHOE
HE IMPEIyCMOTPEHO IONOJHUTEIBHBIM COMIAICHUEM MEXAY JKCIUIyaTUPYIOLIEH OpraHu3alued u
U3TOTOBUTEIIEM.

Ilo wucreyeHnn TapaHTUHHOIO  CpPOKa  MPEANPUATHE-U3TOTOBUTENb  OCYIIECTBISET

nocJyierapaHTHitHoe o0CTy)KMBaHHe aHATU3aTOPOB 110 OTJEIBHBIM IOTOBOPAM C IOTPEOUTETIEM.
31
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HzroroBurein
OO0 HT® «bAKC», r. Camapa
Anpec: 443022, r. Camapa, nip. Kupona 10
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HPUJIOKEHU S
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[

Pasmemka k, PENNEHUSA

244

Qs

Ipuioxkenne A. ['abapuTHbIi yepTeK

193
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Ipuioxkenune b. Cxema 3JIEKTPUUYECKUX MOJKIIFOUEHUN K KJIEMMHOU KOJIOJKE
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IIpunoxenune B. CxeMa razoBast NpuHUMIIMAIbHAS

) (Cooc
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QU/BTMG LLL

HOLRTMSY 203
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Ipuaoxenne /1. IIporokon ooOMeHa npeobpa3oBareeld Ha 0CHOBe TpoTokoia ModBus
RTU

1 Kparkoe onucanne nporokoja ModBus RTU

1.1 IIporokon ModBus RTU (manmee ModBus) omnpenenser CTpyKTypy COOOIIECHM, KOTOpas
UCIOJB3YETCSd M PACIO3HAETCS YCTPOMCTBAMM, NOAKIIOUEHHBIMM K KaHally IepeAadd JaHHbIX
(MarucTpaau WiIM JIMHUM CBSI3H).

1.2 ModBus omnuceiBaeT crmocod 3ampoca yCTPOMCTBOM IOCTyINa K JAPYTHM YCTPOMCTBaM, Croco0
OTBETa Ha 3aMpOChl, METOABI ONPEAETICHHS OIIMOOK U peaKIMK Ha OLIUOKH.

1.3 ModBus ycraHaBimBaeT, Kak YCTPOWCTBA paclO3HAIOT MpeAHA3HAYCHHBIC JJIT HUX COOOIICHUS,
OTIPE/IETISAIOT MPEANUCAaHHbIE UM JEHCTBUS, BBIICISIOT JaHHBIE WM MHQOPMALMIO U3 COOOILIEHUH, a
TaKXKe KaK yCTpOHCTBa (hOpMUPYIOT (hopMaT OTBETHOTO COOOIICHHS.

1.4 ModBus mpenmnonaraer OgHO aKTHBHOE (3allpalllMBarolee) YCTPOHCTBO B JIMHUM (MacTep —
Master), KOTOpO€ MOXKET OIpalliBaTh MHOXKXECTBO TACCHBHBIX IMOJYMHEHHBIX YCTpOHCTB (Slave),
o0paiasch K HUM 10 YHHKAJIBHOMY B JIMHUU aJpecy.

1.5 Cunrakcuc xomana ModBus no3Bosisier agpecoBath 247 yCTpONCTB, MOAKIIOYEHHBIX K JIMHUU.
OrpanuueHue aapecHoro mpoctpanctsa (247 BmecTo 255) HMpUHATO U BO3MOXHOCTU peau3alluu
JOTIOJTHATENBHBIX (YHKIIMOHAIBHBIX BO3MOXKHOCTEH (IIOMCK YCTPOMCTB, OUCK HOBBIX YCTPOWCTB U
T.IT).

2 du3uvyecKue XapaKTepuCTHKH KaHAJIa Nepejadl JaHHbIX

2.1 Cnoco0 nepenaym TaHHBIX — ACHHXPOHHBIH MOITYAYIIIEKC.

2.2 CxopocTh Iepenadn BeIOMpaeTcs U3 psaa 3Hadenuid 1,2 x6om; 2,4 x6om; 4,8 xk6om; 9,6 k6om, 19,2
Kx0o0x; 38,4 x0ozI.

2.3 ®opmar nockutkH (Kaapa) GUKCUpoBaH (cM. paszaen 4).

2.4 MakcuManbHO€ KOJIMYEeCTBO YCTPOMCTB B O/IHOI ceTu 0e3 moBTopureneid — 32.

2.5 MakcumalibHOE paccTOsiHHE nepeaaydu 06e3 moBroputenein — He 6osnee 1200 m.

2.6 Ilo ymMom4aHHIO CKOPOCTh MEpeAaYn yCTaHOBJIEHA B 3HaueHuH 9,6 k0ox, aapec — 01, ecnu nHble
3HAYEHUS HE 3aJ]aHbl B 3aKa3e.

3 Oomen coobmenusavu B JinHuH cBsa3u (peskumbl MASTER n SLAVE)

3.1 Modbus noapa3ymeBaeT Halu4yue B JIMHUU TOJIbKO ofHOro Benyuiero ycrpoiictBa (MASTER) u
MHOX€eCTBa (BO3MOXKHO TAK)K€ TOJIBKO OJJHO) IMOJYMHEHHBIX WIN BeIOMbIX yCTpoiicTB (SLAVE).

3.2 Komanano-uH(opmamoHHblii 0OMEH COOOIICHUSMHU B JMHUU CBS3U PEATU3YETCS MO METOIY
Beayunii-seqomeiii (MASTER-SLAVE) B makeTHOM peXHMe MO MPUHIHUIY «KOMaHAa-OTBET», MPH
kotopoM Tobko MASTER moxker Hauath oOMeH (BblmaTh 3ampoc). lloguuHEHHBIE YCTpOMCTBa
(SLAVE) mno 3ampocy BeAyliero NpUHUMAIOT JaHHbIE, MEPEAaloT 3alpalldBacMble JIaHHBIE WIIH
BBITNIOJHSIOT YKa3aHHbIE BEYIIUM JEHCTBUS.

3.3 MASTER wMoxer oOpamarbcs TOJBKO K KOHKPETHO aJpecyeMoMy YCTpoiicTBy. MHunmarusa
npoBeneHust oomeHa Bcerga ucxogut oT MASTER. BegoMbie ycTpoiicTBa BCeraa «CIyIIAIOTY JTMHUIO
ces3u. MASTER mnonaér 3ampoc (mockuika, MOCIENOBATENIbHOCTh OAalT) B JIMHUIO M HEPEXOAUT B
COCTOSIHHE NMPOCIYIIMBAHUS JIMHUN CBA3U. BeoMoe yCTpoHCTBO OTBEYAeT Ha 3alpocC, MPUILEAIIANA B
€ro ajpec.

3.4 Oxonuanue otBeTHOW mnoceuikM MASTER omnpenenser mo BpeMEHHOMY HMHTEPBALY MEXKIY
OKOHYaHMEM IpHeMa NpeAbLAyliero OaifTa M HadajgoM IpueMa cieayrouiero. Eciu 3ToT uMHTEpBan
MIPEBBICHIT BpeMsi, He0OXoaumMoe iist mpueMa 1,5 GailT Ha 3aJaHHON CKOPOCTH TIEpeiavn, MpUeM Kaapa
OTBETA CUUTAETCS 3aBEPIICHHBIM.

3.5 MASTER wmoxeT mepenaBath Clenyroiiee cooOIeHue (IpyroMy y3iay WU TOMY JK€) cpasy Io
MOJIy4EHHUIO OTBETA Ha Mpeaplayiee (TM00 OKOHYAaHUIO BPEMEHH OXKUIAHU).

3.6 IIpu HEBO3MOXKHOCTH BBIOMHUTH MpennucanHble aevictBus SLAVE dopmupyer coobuienue o6
omuOKe M OTCHUIAET €ro Kak OTBeTHOE coobiienne.41

3.7 Uadopmanusa nepenaercs 8-OUTHBIMA CHMBOJIAMUA M WCIIOJIB3YeTCS BECh JAMANa30H JOMYCTUMBIX
3HaueHui (0—255).
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4 dopmar kaapa
4.1 Kagps! 3anpoca u oTBeTa 1o npotokoiny Modbus nmerot hukcupoBaHHBIN GopmaT u comeprar
clIeyIolue OIS, TPUBEACHHbIE B Ta0nuie 1.

Tadbnumal

Ilose kagpa Jlnauna B 6aiiTax

aJipec MOJYUHEHHOTO YCTPOICTBA 1

HOMED (PyHKITMH 1

TaHHEBIE N < 254

KOHTPOJIbHASI CyMMa 2

— ajJpec MOTYMHEHHOI0 YCTPOiiCcTBA — IEepPBOE ONHOOANWTHOE Toje Kaapa. OHO COMEPKUT aapec

IIOJYMHEHHOIO YCTPOMCTBA, K KOTOPOMY ajpecoBaH 3amnpoc. [lonumHeHHBIE YCTpONCTBA OTBEYAIOT
TOJIBKO Ha 3allpoChl, MOCTYNMBIIME B UX aapec. OTBET TakKe HAYMHAETCSA C ajpeca OTBEYAIOILIEro
ycrpoiictBa. MoxeTt nu3mensatses ot 1 10 247;

— HoMep (YHKUMH — 3TO cienyrouiee ofaHoOalTHoe mone kKajapa. OHO TrOBOPUT MOTYMHEHHOMY
YCTPOWCTBY, KaKH€ JTAHHBIC WU BHITIOJIHEHUS KAKOTO JIEUCTBUI TpeOyeT OT HEro BeAyliee yCTPOHUCTBO.
Onucanue nojaep kxuBaeMbIx (PyHKIMHA IPUBOIUTCA B paszene 6;

— JdaHHble — TIOJE€ COACPXKUT HH(POpPMAIHIO, HEOOXONAUMYIO MOAYMHEHHOMY YCTPOMCTBY ISt
BBINOJIHEHMSI 3aJJaHHOI MacTepoM (pyHKIMU MM (B OTBETE) MH(OPMALIMIO O BBINOJIHEHUH YKa3aHHBIX
neiictuil. [liimHa u popmar mosist 3aBUCUT OT HOMepa (PyHKIUH;

— KOHTPOJIbHAsl CyMMa — 3aKJIIOUUTENIbHOE JIByXOalTHOE mose Kajapa, coieprkaliee HUKINYECKYIO
KOHTpoJIbHYI0O cymMmMy CRC-16 Bcex mpenpiaymux nosiei kajgpa. KoHTponbHas cymma 3aBepliaeT Kak
KaJp 3arpoca, TaKk U OTBETa U HUCIOJIb3YeTCs NPUHHUMAIOLIEH CTOPOHOW Uil KOHTPOJS NPUHATOU
uHbopMaMu Ha mpenMmer oOHapyxkeHus omubok mnepemaun. CRC mobaBisiercs K COOOIICHUIO
MIOCJIETHUM I10JIEM MJIaJIUM OaliToM BIEpe.

4.2 ®opmar kaxkaoro OaiiTa ykasaH B Tabnuie 2.

Tabnuna?

XapakTepucTHKa 3HaveHue

Cucrema KOIHpPOBAHMUSI 8-O6uToBas ABOMYHAs, IECTHA/IIATEPUYHAS

Crapt 6ut 1 crapt 6ut

Yucno OUT Ha CUMBOJI 8 OUT IaHHBIX, MIIAJIIIUM 3HAYALIUM Pa3psIoM BIepes

YeTtHOCTH 1 6ut yeTHOCTH MM Oe3 OMTa YETHOCTH, B 3aBUCHMOCTH OT TpeOOBaHUMN
Cron 6ut 1 nnu 2 cTonoBBIX OMTA, B 3aBUCUMOCTH OT TPeOOBaHMH

CooO1ieHre HauMHAETCs C MHTEpPBaJla TUIIMHBI PaBHOTO BPEMEHU Nepeaadu 3,5 CHMBOJIOB IIPU JaHHOU
CKOpOCTH TepeAadn B ceTd. [lepBbIM mosem 3areM mepenaercs ajapec ycrpoilictBa. Bcenmen 3a
MOCJIETHUM TEpeJaBaeMbIM CHUMBOJIOM TaK)Ke€ CJEIyeT MHTEpPBal THILHUHBI MPOIOJIKUTENBHOCTHIO HE
meHee 3,5 cumBonoB. HoBoe cooOliieHune MOXeT HauMHAThCsA IIOCHE A3TOro MHTepBana. Dpeitm
coOO0mIeHUsT TepeaaeTcss HempepbiBHO. Ecnm wHTEpBan THIIMHBI MPOAODKUTEILHOCTRIO 1,5 cuMBoOIa
BO3HHMK BO BpeMs mepenadn (peiima, NpuHUMAIOIIEEe YCTPOMCTBO 3aKaHUMBACT MPUEM COOOIIECHUS U
cenyronui 6aiT OyneT BOCIIPUHST KaK Ha4yallo CJICTYIOIIETO COOOIICHMS.

S PacueTr KOHTPOJILHOMH CyMMBI H BO3MOKHbIE OLIIMOKH

5.1 Bo Bpemst oOMeHa TaHHBIMH MOTYT BO3HHMKATh OIIMOKHU JABYX THUIIOB:

— KOMMYHHKAIIMIOHHBbIE OIIMOKH, CBA3aHHBbIE C HMCKOXEHUSMU IMpH Tepenade (TpaHCIOPTHPOBKE)
JTAHHBIX;

— OIMOKH PYHKIIOHUPOBAHUS.

5.2 KoMMyHUKaIlMOHHBIE OIIMOKM OOHApYKMBAIOTCS MpPH NOMOILIM (peiMOB CHMBOJIOB, KOHTPOJIS
YETHOCTH Y IUKINYECKOU KOHTposbHOU cyMmMbl CRC-16. [Ipu oOHapyXxeHHH JTH000M U3 ITHX OMIHOOK
COOOIIEHNE CUMTACTCSI HEIOCTOBEPHBIM U B citydae npuema ero SLAVE, oreeT He Bbiaercs. B atom
cryqae MASTER, He mony4yuB 3a yCTaHOBIIGHHOE BPEMS OTBET, CUUTAET COOOIICHUE HE TIePETaHHBIM
¥ MOXKET OpPraHM30BaTh MOBTOPHYIO Tiepeiady, JIM00 NPEANPUHSTD APYrHe AeHCTBUS.

5.3 KouTposmbHass cyMMma paccuuThIBaeTCs cTaHmaapTHbIM i Modbus cnocoGom. Pesymbrar
BBIYHCIICHUS TIEPEIAeTCs B JIMHUIO CBSI3M, HAYMHAS ¢ MIIJIIIero OaifTa.

37
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6 Ilpumep Bbruncaennss CRC-16 pis coodenus:

6.1 3anmonHUTh 3HaUeHKE 16-pa3psaHOro peructpa «1».

6.2 TlpousBectu omeparuio «uckiroyaroniee MJIN» mepBeix 8 OUT (mepBoro Oaiita) co CTapIIMMH
paspsnamu (crapmuM OaiitoM) 16-paspsiHoro peructpa. Pesymbrar momectuth B 16-paspsiaHbIi
perucTp.

6.3 CnBuHYTH 16-pa3psIHbIi perucTp Ha OAWH OUT BIPaBO.

6.4a Eciu BBIABUHYTHIN OUT = «1», TO IpousBecTH onepanuto «uckirouaromee UJIM» 16-pazpsaHoro
peructpa ¢ noauHomom 1010 0000 0000 0001. Pe3ynbrar momecTuTh B 16-pa3psHblid pErucTp.
6.4b Ecnu BeIIBUHYTHINA OUT = «0», TO Iepexo K MyHKTY 3.

6.5 IToBTOPUTH MYHKTHI 3—4 BOCEMb pa3 (CIBUHYTH BECh OANT).

6.6 ITlpousBectu omeparuio «uckimouatoniee MJIN» crnemxyromux 8 Out (cnemyromuid 06aiiT) co
CTapmuMH pazpsaamu (crapmuM OaiitoMm) 16-paspsiiHoro peructpa. Pesymbsrar momectuth B 16-
pa3psAIHBIN PETUCTD.

6.7 IToBTOpUTH YHKTHI 6.3—6.6, TTOKa HE 00PAOOTAIOTCS BCE COOOIICHUS.

6.8 Conepxumoe 16-pa3psgHoro perucrpa — rckomoe 3Hauenne CRC-16.

@parMeHT NPOrpaMMbl, HCNOJIb3YeMON /1JIsl pacyeTa KOHTPOJIBHOI CyMMbI

//Bbixog n3 nporpammel - cymma CRC-16, KOTOopaAa nepepaeTcA B JIMHUKW CBA3U
//Ha4nuHaa c mnagwero 6anTa

//*mas - ykasaTenb Ha MaccuB MHOOpMaLUM

// dl - pnnHa mMaccuBa

unsigned short int RunCRC (unsigned char *mas, int dl)

{

unsigned char *ab, rabb;

int i, j;

unsigned short int Rc;

void *av;

av=&Rc;

ab=av;

Rc=0XFFFF;

for(i=0; i< dl; i++)

{

rabb=mas[i];

ab[@]= ab[@] ™ rabb;

for(j=0; j< 8; j++)

{

if (Rc & 0x0001)

{

Rc=Rc>>1;

Rc = Rc ~ OxA001;

} else

{

Rc=Rc>>1;

}

}

}

return(Rc);

}

[/ == e e e /]

unsigned int AnswerModbusSlave(char cCmd[], int Len)

{

unsigned int h,1;

h= RunCRC (cCmd,Len);

1=h&0xff; h=h>>8;
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h=h&oxff;
cCmd[Len]=1;
cCmd[Len+1]=h;
return(1+256*h);
}

@parMeHT NPOrpaMMbl, HCNOJIb3YeMOM 1JIsl pacyeTa KOHTPOJILHOI CyMMbI (Ta0JIMYHBIN €110C00)

HpeI[J'IOX(eHHHﬁ croco0 noacucra KOHTpOJ'IBHOfI CYMMBI UCIIOJB3YETCA IJIA DKOHOMUH BPEMCHHU.

#tdefine CrcError 1

#define FunctionNotSupport 2
/* CRC16 Table High byte */
static unsigned char CRC16Hi[] =

{
0x00, OxCl, Ox81l, ox40,

0x01l, oxCo, 0x80, ox41,
ox01, oxCo, 0ox80, ox4l,
0x00, oxCl, ox81, ox40,
ox01, oxCo, 0x80, ox4l,
0x00, oxCl, ox81, ox40,
o0x00, OxCl, Ox81l, ox40,
0x01l, oxCo, 0x80, ox41,
ox01, oxCo, 0x80, ox4l,
0x00, oxCl, ox81, ox40,
0x00, oxCl, ox81, ox40,
ox01, oxCo, 0x80, ox4l,
0x00, oxCl, ox81, ox40,
ox01, oxCo, 0x80, ox4l,
0x01l, oxCo, 0x80, ox41,
0x00, OxCl, ox81l, ox40,
0x01l, oxCo, ox80, ox41,
o0x00, OxCl, ox81l, ox40,
0x00, oxCl, ox81, ox40,
ox01, oxCo, 0x80, ox4l,
0x00, oxCl, ox81, ox40,
ox01, oxCo, 0x80, ox4l,
ox01, oxCo, 0x80, ox4l,
0x00, oxCl, ox81, ox40,
0x00, oxCl, ox81, ox40,
0x01l, oxCo, ox80, ox41,
ox0l, oxCo, ox80, ox41,
0x00, oxCl, ox81, ox40,
ox0l, oxCo, ox80, ox41,
0x00, oxCl, ox81, ox40,
0x00, oxCl, ox81, ox40,
0x01l, oxCo, ox80, ox41,
}s

/* CRC16 Table Low byte
static char CRC1l6Lo[] =
{

0x00, oxCo, oxCl, oxe1l,
oxC6, 0x06, 0x07, OxC7,
oxCC, ©xeC, oxeb, oxCD,

ox01
0x00
0x00
ox01
0x00
ox01
ox01
0x00
0x00
ox01
ox01
0x00
ox01
0x00
0x00
ox01
0x00
ox01
ox01
0x00
ox01
0x00
0x00
ox01
0x01
0x00
0x00
ox01
0x00
ox01
0x01
0x00

*/
oxC3

0x05
OXOF

, OxCo, 0ox80, ox41,
, OxC1l, ox81, ox40,
, OxCl, ox81, ox40,
, OxCo, 0ox80, ox41,
, OxCl, ox81l, ox40,
, OxCo, 0ox80, 0ox41,
, OxCo, 0x80, ox41l,
, OxC1l, ox81, ox40,
, OxCl, ox81, ox40,
, OxCo, 0ox80, 0ox41,
, OxCo, 0ox80, 0ox41,
, OxCl, ox81, ox40,
, OxCo, ox80, ox41,
, OxCl, ox81, ox40,
, OxCl, ox81, ox40,
, 0xCo, 0x80, ox41l,
, OxC1l, ox81l, ox40,
, 0xCo, ox80, ox41l,
, OxCo, ox80, ox41,
, OxCl, ox81, ox40,
, OxCo, ox80, ox41,
, OxCl, ox81l, ox40,
, OxCl, ox81l, ox40,
, OxCo, ox80, ox41,
, 0xCo, ox80, ox41,
, OxCl, ox81, ox40,
, OxCl, ox81l, ox40,
, OxCo, ox80, ox41,
, OxCl, ox81l, ox40,
, OxCo, ox80, ox41,
, 0xCo, 0ox80, 0ox41,
, OxCl, ox81, 0x40

, Ox03, ox02, oxC2,
, OxC5, oxC4, oxe4,
, OXCF, OxCE, OxOE,
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Ox0A, OxCA, oxCB, ox0B, OxC9, Ox09, 0x08, 0xC8,
oxD8, ©x18, 0x19, oxD9, 0x1B, OxDB, OxDA, Ox1lA,
Ox1E, OxDE, ©xDF, ©x1F, oxDD, ©x1D, ©x1C, ©xDC,
ox14, oxD4, oxD5, oex15, oxD7, o0x17, ©x1l6, ©OxD6,
oxD2, ©x12, ©x13, oxD3, oxl1ll, oxD1l, oxDeo, ©x1le,
OxFO, Ox30, O0x31, OxFl, Ox33, OxF3, OxF2, 0x32,
Ox36, OxF6, OxF7, 0x37, OxF5, ©x35, 0x34, OxF4,
Ox3C, OxFC, OxFD, ox3D, OxFF, Ox3F, Ox3E, OxFE,
OxFA, ©x3A, Ox3B, OxFB, 0x39, OxF9, OxF8, 0x38,
Ox28, OxE8, OxE9, 0x29, OXEB, Ox2B, Ox2A, OXEA,
OXEE, Ox2E, Ox2F, OxEF, ©x2D, OxED, OxEC, ©x2C,
OxE4, ©ox24, Ox25, OxE5, Ox27, OxE7, OxE6, 0x26,
Ox22, OxE2, OxE3, ox23, OxEl, oOx21l, ©x20, OxE0,
OxA0, Ox60, Ox61, OxAl, Ox63, OxA3, OxA2, Ox62,
Ox66, OxA6, OxA7, Ox67, OxA5, Ox65, Ox64, OxA4,
Ox6C, OxAC, OxAD, ox6D, OxAF, Ox6F, Ox6E, OxAE,
OxAA, Ox6A, Ox6B, OxAB, Ox69, OxA9, OxA8, 0Ox68,
Ox78, ©OxB8, ©xB9, 0x79, OxBB, Ox7B, Ox7A, OxBA,
OxBE, ©x7E, Ox7F, OxBF, 0x7D, ©xBD, ©xBC, ©x7C,
oxB4, ©x74, ©x75, OxB5, Ox77, OxB7, OxB6, 0x76,
Ox72, ©xB2, ©xB3, 0x73, OxBl, Ox71, ©0x70, 0OxBo,
Ox50, ©0x90, ©0x91, ox51, 0Ox93, Ox53, Ox52, Ox92,
Ox96, ©Ox56, Ox57, 0x97, Ox55, Ox95, 0Ox94, Ox54,
Ox9C, ©x5C, ©ox5D, ox9D, Ox5F, Ox9F, Ox9E, Ox5E,
Ox5A, Ox9A, Ox9B, 0Ox5B, Ox99, ©x59, ©x58, 0x98,
Ox88, Ox48, 0x49, 0x89, 0Ox4B, Ox8B, Ox8A, Ox4A,
Ox4E, Ox8E, Ox8F, Ox4F, ox8D, 0x4D, ox4C, ©x8C,
ox44, o0x84, 0x85, ox45, 0x87, 0x47, 0x46, 0Ox86,
Ox82, 0x42, 0x43, 0x83, 0x41l, Ox81l, 0x80, 0x40
¥

unsigned GetCRC1l6(unsigned char *puchMsg, int Datalen)

{

unsigned Index ; /* will index into CRC16 lookup table */

CRCHi = OxFF ; /* high byte of CRC16 initialized */
CRCLo = OxFF ; /* low byte of CRC1l6 initialized */
while (DatalLen--)

{

Index = CRCHi " *puchMsg++ ; /* calculate the CRC16 */
CRCHi = CRCLo " CRC1l6Hi[Index] ;

CRCLo = CRCl6Lo[Index] ;

}

return ((unsigned)CRCLo << 8 | CRCHi) ;

}

[/ mmmm e

unsigned int AnswerModbusSlavet(char cCmd[], int Len)
{

unsigned int h,1;

h=GetCRC16(cCmd, Len);

1=h&0xff; h=h>>8;

h=h&oxff;

cCmd[Len]=1;

cCmd[Len+1]=h;
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return (1+256*h) ;

}

[Tpumep 3ampoca ¢ KOHTPOJIBLHOU CYMMOM
Hma nona 3HaueHue
AJipec Mo TYMHEHHOTO 0x02
OyHKIHUS 0x03
HauanbHbIii agpec cT. 0x00
HauanpHbIii agpec mil. 0x00
Kou-Bo perucTpos cT. 0x00
Komn-Bo peructpoB mi. Ox5F
KonTtponbHas cymma mi. 0x05
KonTtposnbHas cymma CT. 0xC1

7 Coo0iennst 00 ommoOKax

7.1 dns coobmenuit o6 ommbkax ¢yHkunonupoBanusi Modbus mpemycMaTpuBaeT, YTo YCTPOWCTBA
MOTYT OTChLIaTh OTBETHI, CBHUJETENILCTBYIOLIME 00 omubouHOM cutyanuu. IIpusHakom Toro, 4ro
OTBET COJIEPXKUT coolmIieHrne 06 ommoKe, SIBISETCS YCTAaHOBJICHHBINA B | cTapmmii OuT kona GyHKImH
(xomanpl). [Ipumep Takoro orBera ¢ OrnMcaHUEM IOJEeH IPUBEACH HIDKE:

Tabnunal
CereBoii azipec Kon koman b Ko ommOku CRC-16
0x01 0x81 0x02 0xC1 0x91
MoryT OBITh OTIIPaBJIEHBI OTBETHI, UMEIOLINE CIICAYIOLINE KOIbI:
Tabnuna4d
Ko .
a HasBanue Kommenrtapuii
OIHUOKHU
0x01 HenelictBurenbHas QyHKIMS Henonyctumsiit Homep @pyHkiuu B SLAVE
HenelictBurenbHbli aapec . .
0x02 A P 3anpomieHHbIH aIpec HEKOPPEKTHBIHI
JTAHHBIX
HepnelicTBuTensHOE 3HAUCHHE VYkazaHHOe 3HaYE€HUE JAaHHBIX HE MMOICPKUBACTCS
0x03
JaHHBIX B SLAVE

8 Komanasl nporokosna Modbus

8.1 IIporpammHOe obecrieueHue aHaiIM3aTopa MOJIEP)KUBACT YETHIPE KOMaH/bl U3 CTAaHAAPTHOTO
MOAMHOKECTBa KoMaH 1 nmpoTokosia Modbus.

B npumepax ans komaHna mepBas TaOJuIla MOKa3bIBAa€T COCTAB 3ampoca, BTOpas — IMPaBHIBHOIO
OoTBeTa. 3HAYEHHUS ONHCaHbl B IIECTHAALATEpUUHON cucreMe. ONHOOUTHBIE 3HAUYEHUS 3arOJIHSIOT
0alfThl OTBETA C MIIAIIUX OUTOB, HAUMHAS CO 3HAYEHHUS MEPBOTO 3aIPOIIeHHOro ajpeca. OcTaBInecs
OWTHI 3alOJIHEHbl HYNIAMH. 16-pa3psiiHble 3HAUEHUS JIOJDKHBI OBITH IMOCHAHBl CTapIiUM OaiiToM
Briepen. L{uknnueckas konTponbHas cymma CRC-16 nepenaercs muaamum 0aliToOM BIepe.

8.2 UteHue cOCTOSHMSI perucTpoB XpaHeHHUs (16-pa3psaHBIX IEIOYHMCICHHBIX NEPEMEHHBIX) —

¢ynkuus 0x03.
3anpoc, noceiika ycrporictBa MASTER:
Tabnumal
Cereori| Kopg Howmep niepsoro Yucno peructpoB s CRC-16
aapec | pyHKIUH perucrpa gyrerus (N)
Crapmmmii | Mnagmm | Crapmumi | Mumagmui | mulaqmui | cTapuivi
0x01 0x03 . o . . " o
OalT it OaiT OaiT OalT OaiT OaiT
Ortsert, noceinka ycrporicrsa SLAVE:
Tadonumab
| Cerepoitl Kox | Yucio | Hannbie (NX2 6aiiT) | CRC-16 |
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anpec | QyHkuuu| OaiT B
OTBETE
3nauenus 1-ro 3nayenusa N-ro
0x01 0x03 Nx2 pel:I/ICTpa | pel:I/ICTpa _ MﬂaﬂPMﬁ CTaPEHHfI
CTapILIWN | MJIAIINI CTapiuuii| muaammii  OalT OaiT
OaliT OaliT OalT OalT

8.3 UreHne coCcTOSHUS perucTpoB BBoAA (16-pa3psaHbIX HETOYNCICHHBIX TIEPEMEHHBIX ) — (DYHKIIHS

0x04.
3anpoc, nocsuika ycrpoiictea MASTER:
Tabnuna7
CereBoit Kon Anpec nepBoro Yucno perucTpos i
CRC-16
aapec | QyHKIuu perucrpa yrenus (N)
0x01 0x04 Crapumit | Mnaamuii| Crapumii | Munanmuait | mutaamuai CTapIIui
OaiT OaiT OaiT OaiT OaiT OaiT
Ortser, nocenka ycrporicrsa SLAVE:
Tabnunal
CereBoii Kon qHVCHO N
anpec | dyKumm OaiiT B Jannbie (NX2 6aiT) CRC-16
OTBETE
3navenue 1-ro 3nauenne N-ro
0x01 0x04 Nx2 perucrpa perucrpa MITQJII | CTapIIUi
CTapIIWi | MIAAIIUK| | crapmiuii| miammmid| Uil 6aiit  Gaifrt
OaiT OaiT OaiT OaiT

8.4 N3meHeHue cocTosiHUS perucTpa XxpaHeHus (16-pa3psaHoi 1e10UHCICHHON TepeMEHHON) —
¢bynxus 0x06.
3anpoc, nocsiika ycrporictea MASTER:

Tabnuma9
CereBoii Kon Aspec pervctpa HoBoe 3nauenue CRC-16
aapec byHKIIMU perucrpa
Crapmmii | Mnagmmii | Crapmuit | Muaammuii | Muagmmii | Crapmuit
0x01 0x06 . N . . N o
Oair OanT Oair OaiT Oair OanT
Ortsert, noceinka ycrporicrsa SLAVE:
TadbnaumalO
CeteBolt Kon
apec by Anipec peructpa 3HavYeHHe perucTpa CRC-16
Crapummii | Mnanmmuii | Crapumit | Munanmuii | Muaamu| Crapmmit
0x01 0x06 . N . N v~ .
OaiT OanT OaiT OanT H OalT OainT

8.5 I3MeHeHne COCTOSIHUS perucTpoB XpaHeHus (16-pa3psaHbIX 1eTOYUCICHHBIX TEPEMEHHbIX) —
¢bynxus 0x10.
3anpoc, nocsuika ycrporctsa MASTER:

Tadonunpall
. Kon-Bo
CereBoit Yuciao peructpoB A
Kon ¢ynkumu| Anpec nepBoro perucrpa 3aIMCBHIBAEMBIX
anpec 3anucu (N) Gaiir (2xN)
0x01 0x10 CT&pEHPIfI Mnanumnﬁ CT3.p£J.IPII>i Mna,uvmnﬁ
OaiiT OaiT OaiiT OaiT

Tao6nuna ll(nmponomkenue)
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3anuceiBaeMmbie qaHHbIe (N*2 GaiiT) CRC-16
3navenus 1-ro perucrpa| ... | 3HadeHus N-ro perucrtpa
Crapumit |  Munagmmit Crapuuit Munaaimii Mnanmmii 6aiit | Crapuuii 6aiT
OaiiT OaiiT Oaiit Oaiit

Ortgert, noceinka ycrpoiicrsa SLAVE:
Taomnumall

CereBoil Kon Anpec nepBoro Ko:1-Bo 3anucanHbIx
CRC-16
anapec | GyHKIUM perucrpa peructpos (N)
Crapmmii | Mnangmwmii | Crapmumii | Muagmuii | Mnagmmii | Crapuumii
0x01 0x10 . . . . N .
Oaiit OaiiT OaiiT Oaiit OaiiT Oaiit

8.6 ®opmar nepeaadn JaHHBIX
Byte — uucno B nuanazone ot 0 10 255 (8 ABOMUYHBIX pa3psiOB).
Char — cumBon B koaupoBke ASCII (8 nBomuHbIX paspsmoB). Ilepematorcst B miaaimeM Oaiite

peructpa.

Word — umcio B nuanasone ot 0 10 65535 (16 ABOMYHBIX pa3psioB).

DWord — 6e33nakoBoe JBOIHOE Iiej0€ 4nciao B auanazone ot 0 mo 4294967295 (32 ABOMYHBIX
paspsaa). [lpu mepenade nmenutcs Ha 2 4acTH, CHayana Mepeaaércs pPerucTp ¢ 2ms MIIAIIIHNMU
OaliTaMH, 3aTEM PETUCTP C 2MsI CTAPIIFMH.

Int — 3HaKoOBOE IeNI0e YKCIo B auamnazone ot -32768 no 32767 (16 nonuHbix pa3psaaoB). Crapuiuii
— 16 paspsan onpenensier 3HaK yucia (0 — mosoxkuTenbHoe, | — oTrpunarensHoe). Crapmuii 6aiT
nepenaéTcs B cTapiieM OaifTe peructpa, MiIaauui B MiaaameM oaiire (mo ctanaapty Modbus).

Long — 3HakoBoe 1BOITHOE 11€/10€ YnciIo B Auana3one ot -2147483648 no 2147483647 (32 nBOMYHbBIX
paspsaa). [lpu mepenade nenutcs Ha 2 4acTH, CHavyala MepeAaércss PErucTp ¢ 2Ms MIIaALIUMHU
OaliTamMH, 3aTEM PETUCTP C 2MsI CTAPIIHMH.

Float — uwmcro ¢ raBaroneii Toukoif B auamasone ot 1,5x10™ 1o 3,4x10% (32 nBOMYHBIX pa3psAOB).
CootserctByer MexayHaponHomy cranmapty IEEE-754 Floating-Point Conversion. ITopsiiok
nepenadyn O0alT MOXHO BbIOpaTh m3MeHsisi mapamerp «floatEndian», a mpoBepuTh NPaBUIBHOCTH
npeoOpa3oBaHus 3HAUEHUs, TPOUNUTAB 3HaUeHHE «piValuey.

gﬁn?%ipéncna ITu (Homep peructpa: 1003) 3 moAUMHEHHOTO YCTPOUCTBA € aapecoM 1:
Hwms nons 3navenue

Anpec MONYNHEHHOTO yCTPOUCTBA 0x01

OyHKIUSA 0x03

Crapimii 6aiiT agpeca perucrpa 0x03

Mutagmuii GaiiT agpeca peructpa OXEA

Crapmwmii 6aiiT Ynciia perucTpoB 0x00

Muagmuit GaiiT yrcia perucTpos 0x02

KontponbsHast cymma mmaammii 6aiit - | OXES

KonrtponbHast cymma crapiuii 0aiT 0xBB

OtBet nounuénnoro ycrpoiictsa npu floatEndian=2 (0x40490FDB = 3.14159274(float)):

Uwms nons 3navenue

AJpec MOTYMHEHHOTO YCTPOMCTBA 0x01

43
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OyHKIUA 0x03
Cuétuuk GaiiT 0x04
Hannsie (peructp 1003) cr. 6aift OxOF
Hannbie (peructp 1003) M. GaiiT 0xDB
Hannblie (peructp 1004) ct. 6aiT 0x40
Hanusie (peructp 1004) mi. 6aiT 0x49
Konrponbnas cymma mnaammuii 6aiir - | 0X79
KontponbHas cymma crapiiuii 6aiT 0x2A

9 Onwucanue peructpoB TpancMutTepa AHO
Jlnis paboTsl ¢ peructpamu Modbus ananuzaropa AHOx nocrynsst 3, 4, 6 u 16 dynkuuu. Anpec

perucTpa BbIYUCIACTCA BBIMUTAHUCM CIUHUILIBI U3 €0 HOMCPA.

Tabnuunal2 — Peructpsl, AOCTYIIHBIE 110 YTEHUIO U 3aIIUCU

HanmenoBanue Tun

MePEMEHHOMN

Howmep
perucr

pa

Pa3zmep
B OaiiTax

Hoctynen
JUIS 3aIIUCH

KommenTtapuit

Tekymue

3HaA4YCHUA

1 errFlags Word

2

Her

®naru aBapui

out 0 — otka3 gatuuka X/,
out 1 — HemomycTUuMoe
3Ha4YeHUE TeMIIEPaTypBhl,

ouT 2 — ommbka IX/|
(xaMOPOBOYHBIN KOAPPHUIIUEHT
BHE JIOMyCTHUMOTO IUara3oHa),
OUT 3 — pe3ynbTaThl aHaIN3a
e1é He TOTOBbI (pUOOp ObLIT
HEJIaBHO BKJIFOYEH),

6ut 4 — ommnOKka KanTMOpPOBKU
(He yzmanoch paccunTaTh HOBOE
3Ha4YeHHEe KaIuOpOBOYHOTO
ko3¢ dureHTa)

6uT 5 — OTKa3 Hacoca

2 status Word

Her

Cratyc (0 -Bce HOpManbHO, 1 —
TpeOyeTcs 3aMeHa ceHcopa)

3 Cetil Float

Her

KoHnuenTpanus
STHWJIMEpKanTaHa, Mr/m3

5 Cmerkaptan Float

Her

KoHuenTpanus MepkanTaHoBOR
cepbl, Mr/m3

7 Zapah Float

Her

MHTEHCUBHOCTD 3ariaxa, Oamn

9 Codor Float

Her

Coneprxkanne ofopanTa, Mmr/m3

11 T Float

Her

Temneparypa natuuka, rpaa.C

13 | Clapans Word

N~

Her

CocTosiHHE KJIallaHOB
bur 0 — knamas 1,
but 1 — xmanan 2,
bur 2 — knamnas 3,
bur 3 — nacoc,

bur 4 — xnamnan 4,
but 5 — xmanan 5

KC 50.250-000-01 PD
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14

ModeWork

Word

Her

Pexum pabotsr (0 -paboTa, 1-
KaIMOPOBKA, 2 - PESKUM
MIOBEPKH, 3 — PEXKUM
JTUArHOCTHKH )

15

Float

SN

Her

Curnai ceHcopa, A

17

SN

DWord

Her

Cepuiinplii HOMEp mpudopa.
Cepuiinblii HoMep mpudopa
npencTaBisier co0oit
CEMH3HAYHOE YUCJIO.

19

Crc

Word

2

Her

KonTposbnas cymma 110

20

Ver

Word

2

Her

Bepcus 110

Hactpoiika quckpetrHoro Beixona |

51

Outl_mode

Word

2

Ha

Pexxum 1-ro quckpeTHoro
BBIXO/]1a

0 - otkmtouen (OFF),

1 - uHAMKAIMSA COCTOSIHUS
npudopa (ON - Hopmanbao, OFF
- aBapus),

2 - UHJIUKALUSI MUHUMaJIbHOTO
3Hauenus napamerpa (ON -
HopMmanbHO, OFF - aBapus),

3 - MHIUKAIHSI MAKCUMAIILHOTO
3HaueHus napametpa (ON -
HopManbHO, OFF - aBapus),

4 - yHAMKAIS MUHUMAILHOTO
WJIM MaKCUMAaJIbHOTO 3HAYCHUM
napametrpa (ON - HopManbsHO,
OFF - aBapwus)

52

Outl_polarity

Word

IMonsprocTs Beixona (0 -
HOpMaJsbHasi, 1 - HHBEepCHast)

53

Outl_addrIReg

Word

Howmep perucrpa
KOHTPOJIMPYEMOI0 TapaMeTpa
(nnst pexumos 2, 3, 4)

54

Outl_minLimit

Float

MuHMMaNIBHBIN ITpEAeI
3HA4YECHUS] KOHTPOIUPYEMOIO
rapametpa (st peKuMoB 2, 4)

56

Outl_maxLimit

Float

Ha

MaxkcumanbsHbIN ITpenen
3HAYEHUS! KOHTPOJIUPYEMOTO
napamerpa (i pexuMoB 3, 4)

Hactpoiika quckpetHoro Beixozaa 2

61

Out2_mode

Word

2

Ha

Pexxum 2-ro nquckperHoro
BBIXOJA

0 - otxmrouen (OFF),

1 - uHaUKaALMS COCTOSTHUS
npubopa (ON - Hopmansao, OFF
- aBapus),

2 - HHAMKALUS MUHUMAJIbHOTO
3HaueHus napamerpa (ON -
HopmainbHO, OFF - aBapus),

3 - MHIMKAIHASI MAaKCUMAITBHOTO
3HavyeHus napamerpa (ON -
HopmanibHO, OFF - aBapus),

4 - yHAMKAIMS MUHUMAIIBHOTO

PyKOBOZCTBO 110 AKCIUTyaTaIIH
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WJITM MaKCUMAIJIbHOTO 3HAYCHUN
napametpa (ON - HOpMaJIbHO,
OFF - aBapus)

62

Out2_polarity

Word

a

[TonsprocTth BeIxOAa (0 -
HOpMaJsbHasi, 1 - HHBEepCHasl)

63

Out2_addrIReg

Word

Ha

Howmep perucrpa
KOHTPOJIMPYEMOI0 TapaMeTpa
(s pesxxumoB 2, 3, 4)

64

Out2_minLimit

Float

Ha

MuHUMaIBHBIN pees
3HA4YECHUS] KOHTPOJIUPYEMOIO
rapamerpa (st peKuMoB 2, 4)

66

Out2_maxLimit

Float

Ha

MaxkcumanbHbIN TIpeaen
3HAYEHUS] KOHTPOIUPYEMOTO
napameTpa (st pexumMoB 3, 4)

KanubpoBouHble HACTPOIKH

91

Cpgs

Float

4

Ha

Konnenrpanus [1I'C, mr/m3

93

Kpgs

Float

4

Ha

3HayeHue KaInOpOBOYHOTO
koo dunmenta A/mr/m3

95

Cs

Float

4

Ha

MaccoBasi 10J1s1 Cepbl B
oJiopaHTe (10 yMOTYaHHUIO
0.45% wmacc.)

97

errMask

Word

Ha

Macka aBapuilHbIX COOBITUI
(CayxuT 1151 OTKITIOYCHHS
BEIOpaHHBIX aBaApUHHBIX
cOOBITHI).

98

Tdelay

Word

2

Ha

JIMUTENBHOCTD Nay3bl MEXIY
aHaJIM3aMHU B CEKyHax

Hacrpoiika csizu Modbus B pexume “Slave” (pazsem

X2, cm. Ilpunoxenue b)

101

mbAddr

Word

2

Ha

Anpec Modbus (1-254)

102

Protocol

Word

2

Ha

ITporoxoi (0 - Modbus RTU, 1 -
Modbus ASCII)

103

bitRate

Word

2

Ha

Ckopoctb 006MeHa 1o nopty (0-
1200, 1-2400, 2-4800, 3-9600, 4-
19200, 5-38400)

104

Parity

Word

a

Yéruocts (0 - no, 1 - odd, 2 -
even)

105

stopBit

Word

a

Cronosbix 6ut (0 - 1 cr.6uT, 1 -
2 cT.0HT)

106

floatEndian

Word

Ha

[Topsinok cienmoBanus OalT B
sHayeHusax tumna float:
0-4-3-2-1

1-2-1-4-3

2 - 3-4-1-2

3-1-2-3-4

Hactpoiika TokoBoro Beixoaa 4-20 MA u HART

131

PV

Word

2

Ha

Howmep peructpa napamerpa Jiist
TOKOBOTr0 BeIxoda / PV s
HART

132

vald

Float

Ha

3HaueHue napamerpa ais Toka 4
MA

134

val20

Float

Ha

3HaueHue rnapameTpa ajs Toka
20 MA

136

dempf4 20

Float

Ha

3HaueHHe napamerpa

KC 50.250-000-01 PD
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nemrdupoBaHus ToKa(c)

138 | SV Word 2 Jla SV s HART

139 | TV Word 2 Jla TV mus HART

140 | QV Word 2 Jla QV mns HART

141 | AddrHART Word 2 Ha Anpec HART. Ecnu aapec
HART otmuuen ot 0, 3HaucHHE
TOKa TOKOBOT'O BBIXOJIa
yCTaHaBJIUBaETCA B 4 MA.

142 | TypeDevice Word 2 Jla Tun ycrpoiictea HART

143 | ManufacturerC Word 2 Ja Kox mpousBoautens (1o

ode ymorgaanio 0X60C4)
144 | 1dDevice DWord 4 Ja YHUKaIbHBI HOMEp YCTPOKCTBA

Hacrpoiika cBs3u Modbus RTU B pexxume "Master” (pazbem X3, cm. [Ipunoxenue b)
[Mpenynpexaenue: nopt X3 MoxkeT paboTarh TOJNBKO 1o nmpotokoixy Modbus RTU.

3anuch KaXXJI0I0 ImapamMeTpa MpoOu3BOJUTCA OTACIbHBIM 3aIIpOCOM C HOMCPOM Q)YHKHI/II/I 16.

161

mbAddrMaster

Word

2

Ha

Anpec Modbus (1-254)

162

bitRateMaster

Word

2

Ha

Cxkopoctb 06meHa o mopty (0 -
1200, 1 - 2400, 2 - 4800, 3 -
9600, 4 — 19200, 5 - 38400)

163

parityMaster

Word

Ha

Yeruocts (0 — no, 1 — odd, 2 -
even)

164

stopBitMaster

Word

Ha

CronoBbix 6ut(0 — 1 cT.0UT, 1
— 2 c1.01T)

165

floatEndianMas
ter

Word

Ha

[Topsaok ciemoBanus OanuT
sgayenuii tuma float mis
Modbus RTU master:
0-4-3-2-1

1-2-1-4-3

2 - 3-4-1-2

3-1-2-3-4

166

addrErrFlags

Word

a

Howmep peructpa mis 3anucu
¢nara aBapuii (0 — He
HCTIOJTB3YETCS)

167

addrStatus

Word

Ha

Howmep peructpa i 3anucu
ctaryca( 0 — He UCIOJIb3yeTCs)

168

addrCetil

Word

Howmep peructpa ans 3pnucu
KOHIOCHTpAaluH
stunmMepkanTtana( 0 — He
HCTIOJTB3YETCS)

169

addrCmerkapta
n

Word

Ha

Howmep peructpa ans 3anucu
KOHIOCHTpAUH MepKaHTaHOBOI\/'I
cepbl( 0 — He UCTIONB3YeTCs)

170

addrZapah

Word

Ha

Howmep peructpa ans 3anucu
WHTeHCUBHOCTH 3anaxa( 0 — He
HCTIOJTB3YETCS)

171

addrCodor

Word

Ha

Howmep peructpa mis 3anucu
conepxanus onopanta( 0 — He
HCTIOJTB3YETCS)

172

addrT

Word

Ha

Howmep peructpa i 3anucu
temriepaTypbi( 0 — He
HCII0JIb3YETCS)

173

extErrFlagsTyp
e

Word

a

Tun napamerpa peructpa ¢uara
aBapuil I repejaqu 1o

PyKOBOZCTBO 110 AKCIUTyaTaIIH
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modbusMaster (0-dword, 1-
word, 2-float)

CepBHCHBIE KOMAH/IbI

198

newPassword

Word

2

Ha

3anuchk HOBOT'O 11apoJIsd

1003

piValue

Float

Her

3HadueHue uncia [In
(3.14159274f = 0x40490FDB).
MOKET CITy>)KUTh JIJIs1 TPOBEPKHU
MIPAaBUIIBHOCTU HACTPOUKHU
anpecaruu Modbus,
CUHMTHIBAHUS TICPEMEHHBIX THIIA
Float, a Taxxe s
ABTOMATUYECKOTO ONpe/IeICHUs
NopsiJiKa ClieIoBaHus OalT B
napameTpax Tuma Float.

KC 50.250-000-01 PD




