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POCCUCKASA ®EAEPALINA

AKLIWOHEPHOE OBLIECTBO «3KOH»

TA3OAHANM3ATOP KUCNOPOAA TBEPAOINEKTPONUTHBIH

PykoBoACTBO M0 3KCnnyaTaLum
IOKOH 1.0005 P3

Hl ©(GB)is

O6HMHCK, 2025


https://www.gasdetecto.ru/contacts/

®ELNEPAJIbHOE ATEHTCTBO
No TEXHUHECKOMY PEIYJIMPOBAHUIKO A METPOJIOI A

CEPTUDOUKAT

06 yTBEPXKAEHUMN TUNA CPEACTB U3MEPEHMWIA
Ne 13520-09

Cpok gencTsus yTeepxaeHuns Tuna ao 16 uons 2029 r.

HAMMEHOBAHWE Y OBO3HAYEHWE TUMA CPEACTB USMEPEHUN
MazoaHanu3aTopbl KUCNopoaa TBepAoaNneKTponuTHbie SKOH

N3roTOBUTEb
AkuuoHepHoe obuwecrteo "IKOH" (AO "3KOH"), Kanyxckaa o6n., r.O6HUHCK

NMPABOOBNALOATEIb

KOO MOEHTUDPUMKALIM MPOU3BOACTBA
oC

AOKYMEHT HA NMOBEPKY
MM 13520-03

MHTEPBAJT MEXOY NMOBEPKAMW 1 roa

Cpok [eicTeua YTBEPXAEHHOro TUna CPeAcTB U3MEpeHwWin npoaneH npukasom depepansbHoro
areHTCTBa Mo TeXHUYECKOMY peryrnmpoBaHuio u metposiorin ot 11 maprta 2024 r. N 668.

MoANMHHMK 3NEKTPOHHOTO AOKYMEHTa, MoAnucaH
XPaHWTCA B CHCTEME ZFPEKT]JUHHDI'C‘ ACKYMEH

3amectutens PykosoauTens MeTPONOTMN.

CBEAEHWA O CEPTUOWKATE i1

CepTudwmkaT: 525EEF525B83502D7A69D9FCO3064€7A |\ "
KoMy esigan: Nasapexko EBreHwid PycnanoBuy
kJ':l.eF1<:rs|47e.|1en-|: c 06.03.2024 po 30.05.2025




IF'OCYJAPCTBEHHBI KOMUTET JB3APKAVHBI KAMITOT

IO CTAHJIAPTHU3AITHHN ITA CTAHJAPTBI3ALIBII
PECHIYBJIMKH BEJIAPYCH PA3CITYBJIIKI BEJIAPYCh

CEPTU®UKAT
OB YTBEPKJAEHUU TUIIA CPEJICTB U3MEPEHUI

Ne 18202 ot 22 Hosi6pst 2024 T.

Cpok netictBus 10 16 uromns 2029 r.

HaumeHoBaHue THIIA CPEACTB U3MEPEHHIA:
I'azoananH3aTOpbl KHCJA0POAA TBepA03aeKTpoauTHbIe «IKOH»

[Tponssoaurens:
AO «3KOH», r. Oonunck, Kaayxckas 0641., Poccniickan ®@exepanus

JIOKYMEHT Ha [OBEPKY:
MIT 13520-03 «MucTpykuus. ['azoanaausaropsl KucJaopoaa TBepaodaeKkTpoanTHbie K KOH».
MeTtoanka noBepkn»

WutepBan BpeMeH MeXIY TOCy1apCTBEHHBIMU MOBEpKamMu: 6 MecsineB

Tun cpeactB M3MepeHMH YTBEp)KIEH TMOCTAHOBIEHHMEM ['0CylIapCTBEHHOr0 KOMHTETa
no crangaptuzauuu Peciy6iuku benapyces ot 22.11.2024 Ne 126

CpenctBa M3MepeHMH JaHHOTO THUINA CPEACTBa HM3MEPEHHA, NMPOM3BOAMUMBIE B MEPHOJ CPOKa
ACHCTBHA  JaHHOro  ceptupukata o0  yYTBEpKIEHHWM THUIA CpPEACTBA  M3MEPEHHUIA,
WIA YTBEpKIEHHBIH THUI EIMHUYHOIO JK3eMIUIApa CpEACTBAa H3MEPEHHI pa3perraTcs
K NpHUMEHEHHIO Ha Ttepputopun PecnyOimku benapych B COOTBETCTBHHM C IpWjaraéMbIM
OTIMCAaHUEM THUIIA CPEACTBA U3MEPEHHH.

3amecturens [Ipeacenarens A.A bypak




Kazakcran Pecny0auKkacbIHbIH
Cayna xoHe HHTerpaums
MMHMCTPJIIri

MuHuCTEPCTBO TOPrOBJIH H
uHTerpannu Pecnyoaukn Kasaxcran

"TexHUKAJBIK peTTey XKIHE Pecny0nkaHcKkoe rocyiapcTBeHHOE

METPOJIOTUSI KOMHUTETI" : yupe:xxkaenue "Komurer
pecny0JuKAJIbIK MeMJeKeTTiK TeXHUYEeCKOr0 peryJiupoBaHus U
MeKemeci meTtpoJsorun'

Hyp-CyrraH k. r.Hyp-Cynran
Howmep: KZ84VTNO00005711 Jara Bergaun: 19.10.2021

CEPTU®UKAT Nel1258
00 yTBep:KIeHHMH THIIA CPEeCTB H3MepeHu il

3aperucTpupoBaH B
peecTpe rocy1apCTBEHHOM
CUCTEMBI 00CCTICUCHUS
€MHCTBA U3MEPEHUI
PecryOonukm Kazaxcran
20.10.2021 rona

3a Ne KZ.02.01.01258-2021

JenicTBUTENICH 10
20.10.2026 roma*

Hactosimuii ceptudukar ygocToBepsieT, YTO HAa OCHOBAHUU IOJIOKHUTEIbHBIX
pPE3YIABTATOB UCTIBITAHUN YTBEPKJIEH THUII

ra302lHEL]'II/ISElTOpBI KHUCJIOpOoaa TBépI[OSJ'IeKTpOHI/ITHBIe
HaMMCHOBAHHUC CPCACTBA I/I3MCPGHI/II7[

OKOH

0003HaueHue THIa

AO «DKOH»

HaWMMCHOBAaHUC MPOU3BOJUTECIIA

Poccusa
TCppI/ITOpI/IaJ'H:HOC MECTO paCHOJ’IO)KCHI/IG HpOI/I3BO,Z[CTBa

3aBOJICKME HOMEpaA (1Mana3oH 3aBOJICKUX HOMEpPOB)™**

U JIOTMYIIEH K BBINYCKY B oOpaienue B Pecnyonnke KazaxcraHn.

3amecTuTe b MpeaceaaTeN Meiip6aeBa lNnius-bany OugacbiHOBHA

[Ipumeuanue:
* - 3aMoNHAeTCs NpU YTBEP)KJIEHUH TUIIA CPEACTB U3MEPEHMIA;
** - 3anoMHAETCS PU YTBEPKACHUN THIIA IAPTUU CPEJCTB U3MEPEHUII.

By kyxat KP 2003 skbu1blH 7 KaHTapbIHAAFBI « NEKTPOHIBI KYKAT XOHE 3IEKTPOHIBI CAHIBIK KOJI KOI0Y» Typallbl 3aHHBIH 7 6a0bl, | TapMarbiHa colikec Kara3 OeTiH/eri 3aHMeH TeH.
DIIeKTPOH/IBIK KykaT www.elicense.kz moprabinia KypbuiFas. DIeKTPOH/bIK KYXKaT TYIHYCKachiH www.elicense.kz noprasbii/a Tekcepe anachis.

Jlanselit nokymeHT coriacHo myHKTy | ctateu 7 3PK ot 7 stHBaps 2003 roga «O0 31eKTPOHHOM JOKYMEHTE U JIEKTPOHHOH 1()POBOI MOAMKMCH» PAaBHO3HAYEH JOKYMEHTY Ha OyMasKHOM
HOCHUTEIIC. SHCKT}’)OHHLIﬁ JOKYMEHT CdJOpMI/IpOBaH Ha ropraje www.elicense. kz. HpOBepI/ITB MOAIUHHOCTD 3JIEKTPOHHOI'O JOKYMEHTA BBl MOXKETE Ha IIOPTAJIC www.elicense.kz.




By kyxat KP 2003 skbu1bIH 7 KaHTapbIHAAFBI « DNEKTPOHIBI KYXKAT XOHE 3IEKTPOHIBI CAHIBIK KOJI KOI0Y» Typallbl 3aHHBIH 7 6a0bl, | TapMarbIHa colikec Kara3 OeTiH/eri 3aHMEeH TeH.
DNeKTPOH/IBIK Ky>kaT Www.elicense.kz nopraibinia KypbulFan. DIeKTPOH/bIK KyXKaT TYIHYCKachiH www.elicense.kz noprasibiiia Tekcepe anachls.

Jlannelit nokymeHT coriacHo myHKTy | ctateu 7 3PK ot 7 stHBaps 2003 roga «O0 31eKTPOHHOM JOKYMEHTE U JICKTPOHHOH L()POBOI MOAMKMCH» PAaBHO3HAYEH JOKYMEHTY Ha OyMasKHOM
HOCHUTeNe. DIEKTPOHHBIH JOKyMEHT c)opMHUpOBaH Ha noptane www.elicense.kz. [IpoBepHTh MOATHHHOCTD 3IE€KTPOHHOTO JOKYMEHTA BB MOJKeTe Ha mopTane www.elicense.kz.




EBPA3UACKUA 3KOHOMUYECKWUIA COIO3
OEKNAPALIUA O COOTBETCTBUM

3assutens AKIITUOHEPHOE OBUIECTBO "3KOH"

MecTo HaxoxaeHus (anpec IOPUIMYECKOTO JIMLA) M aApec MECTa OCYLIECTBICHHS AesTenbHocTH: 249037, Poceus,
Kanmysxckas o6nacts, ropox O6HuHCK, ynuua JlecHas, nom 9

OcHOBHOIt rocy1apcTBeHHbIH perucTpalMonHbii Homep 1024000939588.

Tenedon: +74843966266 Anpec 2/1eKTpOHHOM mouTsi: econ@econobninsk.ru

B siue ['eHepansHoro aupekropa YepHosa Edpuma Unpuua

3asiBJseT, ¥To ['a30aHanu3aTopel KMCa0poa TeepaoanekTponuTHbie « IKOH».

Usrorosurens AKLIAOHEPHOE OBIIIECTBO "3KOH"

MecTo Haxoxaenus (apec IOPHINYECKOro IHLIA) M aAPec MECTa OCYLIECTBIEHHS AeSTEbHOCTH 10 H3TOTOBJIEHHEO
nponykuuu: 249037, Poccus, Kanyxckas o6nacts, ropox O6HHHCK, ynuua Jlecnas, nom 9

[Mpoaykums usrorossieHa B coorsercTum ¢ TY 2468-2000 JIV «["a3oaHanu3aTop kucnopona
TBEPA03/1eKTPOAUTHBIN «OKOH».

Kon (xomer) TH BOJI EA3C: 9027101000

Cepuiinblii BBITyCK

COOTBETCTBYeT TpeboBaAHHAM

Texuuueckoro pernamenta TaMoskeHHOro coro3a "O 6€30NacHOCTH HU3KOBONETHOTO obopynosanusa" (TP TC
004/2011)

Texuuyeckoro pernamenTa TaMOXKEHHOrO COKO3a "DIEKTPOMATHUTHAS COBMECTHMOCTE TEXHHYECKHX cpeacts”
(TP TC 020/2011)

Jexnapauus o COOTBETCTBHH NPHHATA HA OCHOBAHHH

IIpoTokosia npuemo-caaTouHsIX uensitanuit Ne 7373 or 11.11.2024 rosa, pykoBOACTBa 110 9KCIUTyaTallkiHK;
nacriopra

Cxema JIeK/1apupoBaHHs COOTBETCTBHS: 11

Honoanurensnas nudopmanus

I'OCT IEC 61010-1-2014 "Be3onacHOCTb 37EKTPHYECKHX KOHTPOBHO-H3MEPHTEbHBIX IPHEOPOB 1
nabopatoporo o6opyaosanus. Yacts 1. O6ume TpeGosanus”, TOCT P MOK 61326-1-2014 "O6opyaosanue
SJIEKTPHYECKOE /1 H3MEPEHHS, YIPaBIeHUs U 1a60paTopHOro npuMeHerus. TpeGoBaHus 31eKTPOMArHHTHOM
coBmecTUMOCTH. YacTs 1. OGme TpeGosanns" (pasaensi 6 1 7). YcnoBus XpaHEHHS TIPOAYKLMH B COOTBETCTBHH C
TpeGosanusmu 'OCT 15150-69. Cpok xpaHeHus (City»x6b1, FONHOCTH) YKA3aH B NPHIAraeMoi K TIPOAYKLIMK
IKCIUTYaTaUMOHHOH JOKyMeHTauuH. [leficTBHe eknapalui O COOTBETCTBHH PACTIPOCTPAHAETCA Ha CepUItHO
BBIIYCKaeMYIO NIPOAYKIMIO, H3TOTOB/ICHHYIO C AaThl H3rOTOB/IEHHA OTOOPaHHBIX 06pa3LoB (Mpo6) NpoAyKLHH,
NpOLIeANIMX HCCNeAoBauHs (HCNILITAHKUA) H H3MepeHus: ¢ 11.2024 roaa.

Ry
Va Do :
Hexnapauus o coop \;ef'z_r_gm_ni{jté:ﬁg;mu'reubua ¢ AaTel perucrpanuy no 13.11.2029 BkaounTe/bHO.
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Hacroswee pykoBoAcTBO no akcnnyatauuu (PJ) npeaHazHauyeHo Ans 03HaKOMEHUA NepcoHana ¢ NpuH-
LIMNOM Je|CTBUSA, YCTPOMCTBOM M NpaBuniamMu 3KCnyaTaumu TBEPAOINEKTPONUTHOrO razoaHanmsaTopa Kucno-
poaa «9KOH».

a30aHanu3aTopbl kiucnopoga TBépaoanekTponutHole « IKOH» gonyueHb! k npumeHermto B Poccuiickon depe-
pauum; umetoT cepTudmkat ob yTBepxaeHun Tuna cpeacts uamepenuin nog Ne 13520-09. Cpok aeicTsns yTBepxaeHns
Tvna ao 16.07.2029 r.

a30aHanuaaTopkl kucnopoda TeépaoanektponutHble «9KOH» gonyuieHs! k npuMeHeHunio B Pecnybnnke Ka-
3aXCTaH; UMeloT cepTudukat 06 yTBepxaeHun Tuna cpeacts uamepeHuin Ne 1258; saperncTpupoBaHbl B peecTpe rocy-
AapCTBEHHOM cuCTeMbl 0becneyeHns eanHcTBa namepenuit Pecnybnvkm Kasaxcran 20.10.2021 r. 3a Ne KZ.02.01.01258-
2021.

a30aHanu3aTopbl kucnopoga TBépaoanekTponutHole « IKOH» gonyueHbl k npumeHermto B Pecnybnuke bena-
PpyCb; UMeKT cepTudukat 06 yTBEpXaeHUM Tuna cpeacTs uamepeHnn Ne 18202; Tun CpeacTs U3MepeHuin YyTBEPXKOEH
nocTaHoBneHnem ocyaapCTBEHHOrO KOMMTETA NO CTaHaapTu3auun Pecnybnuku Benapyce nog Ne 126 ot 22.11.2024 r.

[a30aHanM3aTopbl COOTBETCTBYIOT TPEDOBAHWMAM TEXHWYECKOTO pernameHTa TamoxeHHoro cotwsa TP TC
004/2011 «O GesonacHOCTM HM3KOBOMBLTHOrO 06opyaoBaHusy u TP TC 020/2011 «3nekTpomarHutHasi COBMECTIMOCTb
TEXHUYECKMX CPeacTBy». PerncTpaunoHHbIn Homep geknapauum o cootsetcTau EASC N RU I-RU.PA10.B.52731/24

1. OMUCAHUE N PABOTA FrA30AHANTU3ATOPA
1.1. HasHaueHue

TBEpA03NEKTPONUTHLIN razoaHanu3atop kucnopoga «AKOH» (nanee razoaHanunaaTop) ¢ NOrpyXHbIM AaTYMKOM
npeaHasHayeH ans HenpepbIBHOIO AUCTaHLMOHHOrO 6ecnpobooTBOPHOr0 M3MEPEHUs COAEPXaHUs KUCIIopoaa B OTX0AS-
LWX rasax KoTrnoarperatos, paboTatoLLmx Ha NPUPOLHOM rase, yriie, Ma3yTe Wnm LpyroM OpraHU4eckom Tonnvee, ¢ no-
CnepytoLLer nepegayeil curHana B aBTOMaTU3MPOBAHHY0 CUCTEMY YNPaBIEHNS ONTUMASbHBIM PEXUMOM CXUraHus Ton-
nuea.

Mpumep 3anucu 0bo3HaueHns razoaHanm3aTopa B 4OKYMEHTALMN OPYTUX CUCTEM, B KOTOPbIX OH MOXET BbITb
NPUMEHEH, W NPpW 3akase: TBEPAO3NEKTPONUTHbIN razoaHanuaaTop kucnopoga «3KOH» TY 95 2468-2000, tunopasmep:

(ot A o F) (tabnuua 3), ananasoH N3MeHeHUs BbIXOAHOTO TOKOBOO CUrHana: (ot 0 8o 5 MA nivnn

oT 4 0o 20 mA, untepdeiic RS485 onuuoHanbHo).

a3oaHanu3aTop paspeluaeTcsi UCNONb30BaTh ANs PaboTbI TONLKO NPX CNEAYIOWMX YCIIOBUAX:
Temnepatypa okpyxaloLeii cpegbi:

a) Ana KNemMMHOi ronoBkK aatyuka, °C ot -30 go +70

6) ans 6noka anekTpoHukm, °C ot +5 o +50
ATmocchepHoe faBnexwe, klMa (Mm pr. CT.) ot 84 no 106,7 (ot 630 fo 800)
OTHocuTenbHas BaxHOCTb Bosgyxa npu Temnepatype 35 °C, % He 6onee 95

Bubpauws gatunka:

a) vyactorta, 'y He bonee 120

6) amnnutyga, Mm He 6onee 0,2

Bubpaums 6noka anekTpoHUKK:

a) vyactorta, 'y He bonee 25

6) amnnutyga, Mm He 6onee 0,1
HanpsKeHHOCTb BHELLHEr0 MarHUTHOO nons, A/m He Gonee 400
Temnepatypa aHanuaupyemoro rasa, °C ot 25 0o 760

OnTumaneHas TemnepaTypa aHanuaupyemoro rasa, °C o1 300 go 500

M36bITOYHOE faBneHue aHanuamMpyemoro rasa, klla (Mm pr. CT.) 07-3,9 80 4,4 (01 -29 po 33)
M3amepsiemblil KOMMOHEHT - kucnopog (O2), % ob. ot 0,1 80 25

CopaepxxaHue nbiav B aHanMampyemom rase, rime He Gonee 100

CkopocCTb NOTOKA aHanNM3MpyeMoro rasa, m/c or0po15
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ﬂ,OI'IYCTVIMOG coaepxaHue He U3aMepaemMblX KOMMNOHEHTOB B aHanM3V|pyeM0|7| ra3oBOW CMecu npuBeaeHo B Tab-

nmue 1.
Tabnuua 1
HanmeHoBaHue CopepxaHue, % 00., HaumeHoBaHwue CopepxaHue, % 00.,
KOMMOHEHTa He bonee KOMMOHEHTa He 6onee

Tpuokeng cepbl (SOs) 0,009 MeTaH (CH.) 0,5
HOvokenp aszota (NO») 0,015 Oxeng yrnepoaa (CO) 0,5
Okemg asora (NO) 0,015 IOvnokeng yrnepoga (COy) 16
3akuck asota (N20) 0,15 BogaHon nap (H20) 20
Bogopoa (H2) 0,5 A30T (N2) 99,99
Ivnokeng cepbl (SO,) 0,5

1.2. TexHWYecKne XapaKTepnuCTUKU

1.2.1. [a3oaHanu3aTop UMEET YETLIPE AnanasoHa 3MepPeHns copepxanns kucnopoga, % 00.:
Janana3oH Ne 1 ot 0,1 go 25; JnanasoH Ne 3 010,100 5;
JAnanasoH Ne 2 ot 0,1 go 10; JAnanasoH Ne 4 o1 0,1002,5

1.2.2. [a3oaHanu3aTop UMEET ABa YHU(MUMPOBAHHLIX TOKOBLIX Bbixoda [(0-5) MA u (4-20) MA], nHTepdeinc RS485
(onumoHanbHo). PyHKUMs NpeobpasoBaHns CoAepXaHus KMCNOPOAA B BbIXOAHOM TOKOBbLIN CUrHan COOTBETCTBYET hop-
Myne:
lox = Ik + K C,
roe:

lesix — BbIXOOHOI TOKOBBIN curHan (BTC), MA;
Iy — HavyanbHoe 3HaYeHue auana3oHa nameHeHus BTC
(ls= 0 mA — ons ananasoHa ot 0 go 5 MA; |, = 4 MA — ans amanasoHa oT 4 0o 20 MA);
K — koachcbuumeHT npeobpasoBanus, onpeaensemblit no Tabnuuye 2;
C — conepxaHue kucrnopoaa, % ob.

Tabnuua 2
K, MA/% 00.
[nanasoH n3amepeHns [nanasoH n3MeHeHMs BbIXOAHOTO TOKOBOrO curHana, MA
otr0po5 ot 4 po 20

No1 0,2 0,64

No2 0,5 1,6

Ne3 1,0 3,2

No4 2,0 6.4
1.2.3. lorpewHocTu.

Mpenen fonyckaemoi OCHOBHOM OTHOCUTENBHON NPUBEAEHHON NOMPELIHOCTY:
—v4 = £ 2,5% B gnanasoHax nameperns Ne1, No2, Ne3;

lMpenen gonyckaemoi OCHOBHOM abCOMIOTHON NOrPELLHOCTH:
— A =% 0,1% 06. B ananasoHe n3mepeHns Ne4

1.2.4,
1.2.5.
1.2.6.

OT AnanasoHa usmepenus 0,3y nmu 0,3A4.

Mpegens! gonyckaeMoin Bapuawmm BbIX0gHOro curdana £ 0.5 ya.
Mpenen T0,94 oonyckaeMoro BpeMeHMW YCTaHOBINEHUS NOKa3aHWs rasoaHanuaatopa coctasnset 10 c.
lpenen JornyckaemMoro U3MeHeHWs nokasaHuii 3a 14 cyTok HenpepbiBHON paboTbl COCTABMSET B 3aBUCUMOCTH

1.2.7. lpenen ponyckaemoit 4ONOMHUTENBHON NOrPELIHOCTY NPU U3MEHEHWUW HanpskeHus nuTaHus ¢ 220 B go 187 B
umv oo 242 B cocTaBnseT COOTBETCTBEHHO Auana3oHy usmepennsa 0,1ya unu 0,3A4.

1.2.8. [penen ponyckaemon LONONHUTENBHOM NOrPELLHOCTH NPU U3MEHEHWUW TEMNEePaTypbl OKPYXXatoLLEero Bosayxa B
npegenax, yCTaHOBNEHHbIX 47151 YCroBuiA paboTel, COCTaBNSET AN COOTBETCTBYIOWEro AnanasoHa 0,3yg unm 0,3A4,.
1.2.9. lpeaen ponyckaemoi AONOMHUTENBHOM NOrPELLHOCTY NPU U3MEHEHWUW TEMNEpaTypbl aHaNU3UPYeMO ra3oBoii
CMeCu B npefenax, YCTaHOBMEHHbIX Ans paboyunx ycnosui akcnnyatauum, coctasnset 0,002 (T-400)ya wnwm 0,002 (T-
400)Ag, roe T — Temnepatypa aHanuaupyemoi razosom cmecu, °C.

3
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1.2.10. ConpOoTuBNEHME Harpy3K1 TOKOBbIX BbIXOLOB:
— 01 0p102,5kOM ans TOKOBOTrO BbIX0oJa B AnanasoHe uameHeHus curdana ot 0 o 5 MA;
— 0710 1o 625 Om ons TOKOBOrO BbiXoJa B Anana3oHe nameHeHus curdana ot 4 go 20 mA.

1.2.11. Temnepatypa YyBCTBMTENLHOM 3IEMEHTA YCTaHABIMBAETCS M3roToBMTENEM B AnanasoHe ot 720 go 760 °Cu
yKa3blBaeTcs B nacnopte npubopa.

1.2.12. [nTaHve razoaHannsaTopa OCYLLECTBMSAETCA OT CETU NMEPEMEHHOro Toka ¢ HanpsbkeHnem 220 B, yactoton 50
Iy (60 l'y). MoTpebnsemas mowwHocTs He Gonee 0,15 kBA.

1.2.13. Bpems pasorpeBa YyBCTBUTENBHOTO 3rieMeHTa rasoaHanuaatopa He 6onee 30 MUHYT (Mpu ANMHE CUTHANBHOTO
kabens go 50 meTpos).

1.2.14. Pa3mepbl 1 Macca CepUNHO BbIMyCKaeMbIX AaT4NKOB NpuBeLeHbI B Tabnuue 3.

Tabnuua 3
Tunopasmep

MNapametp A B C D E E
[nnHa norpyxHoit Yactn, Mm 340 500 800 | 1000 | 1270 | 2000
Obuwas anvHa gaTymka, Mm 620 780 | 1080 | 1280 | 1550 | 2280
[nameTp norpyxHoi YacTtu, Mm 57 57 57 57 57 57
nameTp kpenexHoro gnaHua, Mm 140 140 140 140 140 140
Macca gatuuka, kr 3,2 3,5 44 48 5,7 7.7

Mo OrOBOPEHHOCTW BO3MOXKHO M3rOTOBMEHME OATYNKOB C ANIMHONM MOMPY)XHOW YacTh, HE yKa3aHHOW B Tabnuue
3, B npeaenax ot 200 go 2000 mm.

1.2.15. OTBeTHbIEe pa3mepbl YCTAHOBOYHOIO (hraHLa U pa3mepbl NPOKNaaKv NpeacTaBeHbl Ha PUCYHKe 2.
1.2.16. [abapuTHble pa3mepbl 6rioka SNeKTPOHUKK, MM: AnvHa 312, wupwnHa 200, BeicoTa 160.

1.2.17. Macca bnoka anekTpoHuku — He 6onee 5 kr.

1.2.18. [InnHa coeguHuTenbHoro kabenst — ao 50 m.

1.2.19. [nuHa BbixogHoro kabens (YHUMLMPOBaHHbIN TOKOBbIN BbIX0A) — A0 300 m.

1.2.20. CpepgHsas HapaboTka Ha oTka3 — He MeHee 16000 vac.

1.2.21. Bpems BOCCTAHOBNEHMS paboTOCNOCOBHOMO COCTOSHNS TEKYLLMM PEMOHTOM — He Gonee 4 vac.
1.2.22. CpepgHui cpok cryxObl gatumka — He MeHee 5 ner.

1.2.23. CpepgHuit cpok cryx6bl B110ka 3NekTpoHMKM — He MeHee 10 neT.

1.3. CocraB
B coctas razoaHanv3aTopa BXoAsT: AaTuvK razoaHann3aropa; 6nok anekTpoHuku rasoaHannsaropa; kabens ce-
TEBOW; kabenb COeAMHUTENbHBIN; kabenb BbIXOLHOM (YHU(ULMPOBAHHbIN TOKOBbIN BbIXOS).

1.4. YctponcTBo u pabota

1.4.1.  TpnHumn gencTeus

B KOHCTpYKLWKM YyBCTBUTENBHOTO 3MieMeHTa (Y3) aaTumka 1Cnonb3yeTcs TBEPAOINEKTPONUTHAS (C NPOBOANMO-
CTbH0 N0 MOHAM KWCNOpOLa) KOHLEHTPALMOHHas ranbBaHuyeckas syerka. OIC s4yeikv 3aBUCUT OT napLmarnbHbIX faBne-
HW KUCIIOPOAA Ha ee 3rneKkTpoaax 1 onpeaenseTcs no opmyne:

E = (-RT/4F)Ln (P/Po), (2)

roe:

E - 3[C aveitku, B;

R - yHuBepcanbHas rasoas noctosiHHas, [hx/K x monb;

T — TepmMoanHammnyeckas Temneparypa, K;

F — noctosHHas ®apages, Kn/monb;

P - napynanbHoe gaeneHue kucnopoga Ha paboyem anektpoge, Ma (atm.);

Py - napunansHoe gaBneHne KUCIopoga Ha aTanoHHOM anekTpoge, Ma (atm.).

MapumarnbHoe AaBneHue KUCNOpoAa Ha aTanoHHOM 9NEKTPoAe PaBHO napumarnbHOMY AaBNEHWIO KUCIOPOAa B
BO3Aayxe (obecneynBaeTca KOHCTpyKume aatumka) u pasHo 21,1kMa (0,208 atm.).

OMC BbluMcnsieTCa Mo pe3ynbTataMm U3MEpPEHUst HaNpSHKEHUS MEXY ANEKTPOAAMM SHENKM:

E = k(Us — Uo), (3)

roe:
k — K03h(DULIMEHT, YUUTLIBAKOLLMIA ANEKTPOHHBIE YTEYKM;

4
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U, — HanpsikeHre Mexay SneKTpogamu, COOTBETCTBYIOLLEE AaBNEHUIO kCnopoaa Ha paboyem anekTpoge, B;

Uo — HanpshkeHne cmeLLeHnst, B.

HanpsikeHve cmelenns U, onpeaensieTcs npu METPONOTMYECKNX UCTbITaHWUSIX ra3oaHanu3aTopa W paBHO
HanPSHKEHNIO MEXAY SNEKTPOAaMI SUEiK NPK PaBHbIX JaBNEHWsSIX KUCMOPOAA Ha anekTpoaax. KoachduumeHT k Takxe
onpeaenseTcs npy METPONOTUYECKUX UCTIbITAHUSIX 1 PABEH OTHOLIEHUHO:

k=Ei/(Uo—U), (4)

roe:

Ei — 3[C avenku, COOTBETCTBYIOLLAS N3BECTHOMY AABINEHNIO KNCMOPOAa Ha paboyem anekTpoae, BbluMcnseTcs
no copmyrne (2), B;

Ui — HanpspkeHne Mexay neKTpogamm SHenky npy TOM xe JaBreHumn kucnopoga, B.

ckomoe copepxaHue Kncnopoaa B 06beMHbIX NPOLEHTaX BbIMMCASETCSA HAa OCHOBE (hopMynbl (2) 1 nocne noa-
CTaHOBKM KOHCTAHT PaBHO:

C = 100exp (-46418,11 (k (Us— Uo) / T) -1,5612) (5)

14.2.  KoHCTpyKumMs gatymka

Kopnyc gatumka (1), (pucyHok 1) M3roToBNEH U3 HEPXABEIOLLEN CTanM, BHYTPYU HETO Pa3MELLEH YYBCTBUTENbHBIN
3MeMeHT, CHabXEHHbIA TepMonapoi rpagyupoBku XA (2), v Harpesatenb (3). BHyTpeHHUIn 06bem Kopnyca SIBNSeTcs aTa-
NOHHOM Kamepoii. Ha kopnyce pacnonoxeHbl: naHel, (4) ans kpenneHus gatyuka, obevanka akpaHa (5) ¢ BHYTPEHHe
Tepmou3onsumein, BbicokoTemnepatypHein dunbtp (10), knemmHbI raHel (6) co LWTekepHbIM pasbemoM (7). Boonb
Kopnyca C Hapy»HOM CTOpPOHbI Yepes dnaHel, (4) n obevanky (5) npoxoaut Tpybka (8) ¢ pe3bboBom Kpbilkoi (9) ans
nogaym K YyBCTBUTENBHOMY SNeMeHTY noBepoyHoi rasoBon cmecy (IC). dnaxey (4) npeaHasHayeH ans Kpennexus
Aartyuka. GnaHel UMeeT YeThkIpe KpenéxHbix 0TBepcTUs anametpom 11 mm, war 90° (pucyHok 2).

UyBCTBUTENbHDI 3NIEMEHT 13 TBEPAOro ANEKTPONNUTA Ha OCHOBE AnoKeHaa UmpkoHus (ZrOs), ctabunuanposaH-
Horo okcuaom utTpus (Y203), UMEET ABa 3NekTpoaa - paboumii u 3TanoHHbIN. HapyxHbIi (paboumnin) anexkTpos HaxoamTcs
B Cpefie aHann3upyemoro rasa unm noBePOYHON ra3oBoi CMecu. Ha BHYTPEHHMWI (3TanoHHbIN) SNeKTPOA NocTynaeT Bo3-
OyX, 4T0 06€ecneymBaeT NOCTOSHCTBO M3BECTHOIO NapLManbHOrO AaBEHWS KUCNOPOAA HA STANOHHOM 3MEeKTPOe.

HarpeBatenb ¢ Tepmonapon npeaHasHadeH Ans noaaepxaHns 3agaHHom TeMnepaTtypbl YyBCTBUTENBLHOTO 3e-
MeHTa. HarpeBaternb TEennom3onupoBaH OT kopnyca.

OnekTpoabl TepMonpeobpasoBaTensi, HarpeBaTens U YyBCTBUTENBHOrO 3MIEMEHTA BbiBEAEHbI Ha pasbém (7)
[aTynka.

Obevaitka akpaHa (5) MMeeT KO3bIPEK MOMyLMMHAPUYECKO dhopMbl, obecneunBatowmin 3awuty dunstpa (10)
W1 YyBCTBMUTENBHOM 3/1EMEHTA (2) OT 3PO3MOHHOMO BO3OENCTBIUS TBEPALIX YacTuL,

OunbTp (10) CMEHHBIN, C BO3MOXHOCTLIO NpoAyBku (1. 2.3.4 PJ), npeaHasHayeH Ans 3aLuTbl YyBCTBUTENBHOTO
aneMeHTa OT TBEPAbIX YacTuL, COAEPXaLLMXCS B AbIMOBOM rase, 1 NpeacTaBnseT cobom ANCK, N3roTOBMEHHbINA 13 NOpu-
CTOrO AMOKCMAA KPEMHWS UMW 13 MOPUCTON HEPXKaBEIoLLen cTanm (OnuyyMoHarnsHo).

BHUMAHUE! MockonbKy 4yBCTBUTENbHbIA 3MEMEHT He HYXAAeTCA B 3aMeHe B TeYEHUe BCEro CPoKa Cryxobi
AaTyMKa, KOHCTPYKLMA ero Hepa3bopHasa U He CbEMHasn. PEeMOHT U 3aMeHa YyBCTBUTENbHOrO ANeMeHTa 1 Apy-
FMX KOHCTPYKTUBHBIX Y3/10B AaT4YMKa MOXET ObITb NPoM3BeAeHa TONbKO B YCNOBUAX 3aBOAA-M3rOTOBUTENS UMK
ochuumansHoOro npeacTaBuUTeNs.

1.4.3.  KoHCTpyKums 6noKa 3neKTpOHMKN

Kopnyc 6rnoka anekTpoHukn (B3) COCTONT M3 OCHOBAHMWS U KPbILIKWA, W M3rOTOBAEH B NbINebpbI3ro3aLlMTHOM 1c-
MOMHEHWM, CTEMeHb 3alUTbl OT MPOHUKHOBEHMS TBepabIx Ten 1 Bogsl IP65 no FOCT 14254-2015. BHyTpu kopnyca pas-
MeLLeHbl neyaTHas nnarta, TpaHcOpPMaTop SNEKTPONUTAHUS, CUMUCTOP YNPABIEHUS HArpeBoM W Apyrie SMeMeHTbI
ANeKTPUYECKON cxeMbl npubopa. [ns coeanHeHns ¢ AaT4MKOM, PErUCTPUPYIOLLMM NPpUBOpOM 1 3NEKTPOCETHIO Ha BOKOBOA
MOBEPXHOCTH OCHOBAHWS YCTaHOBMEHbI pasbeMbl. OpraHbl ynpaBrneHns b3 BbiBegeHb! Ha MULEBYIO NaHenb KpbILKkX. Ha
NULEBO NaHEN KPbILLKK PacnONOXKeHbI:

—  Tymbnep BKMtoYeHNs rasoaHannsartopa «BKI»;

—  MepeknoyaTerb AMana3oHoB U3MEPEHNS;

—  oTBepcTue Ans goctyna k ocu pesuctopa «KOPPEKLINA 21% O2»;
—  npenoxpanutenb nnaskuit Ha 3A «CETby;

—  npegoxpaHuTent nnaekui Ha 3A «HATPEBY;

—  UuchpOoBOM CErMEHTHbIA MHAMKATOP;

—  kHonka « TEMIMEPATYPA» 4yBCTBUTENEHOTO 3NEMEHTA;

—  nHaukaTopbl «CETb» n «HATPEB».
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BHeLuHWi BIA Broka aneKTPOHMKM NPELCTaBNEH Ha PUCYHKe 8.

1.4.4. Pabota br10ka 3NeKTPOHMKM

Ha anekTprnyeckon NpUHUMNMAnsLHOM CXeme (PUCYHKM 6 1 7) MOXHO BblgenuTb cregytome yHKUMOHamMbHble
yanbl:

—  OnoK nuTaHus;

—  YCUAUTENb CUrHarna gatuuka;

—  ycunuTenb CurHana tepmonpeobpasosatens;

—  @HanoroBblN BbIYUCNUTENb;

—  reHeparop ToKa;

—  crabunusatop Temnepatypbl YyBCTBUTENBHOMO MEMEHTA;

—  KaHan ynpaBneHus HarpeBsom;

—  nnaty MHAMKaLuu.

PacnonoxeHue aneMeHTOB Ha nnaTe NpeacTaBeHO Ha pUCYHKe 4, @ CXema dMneKkTpruyeckas npuHLMnuanbHas
nnatel — Ha puUcyHke 5. briok nuTanns obecneunsaeT HanpsikeHns 15 B u muHyc 15 B. BoinpsimuTenb BhIMOMHEH Ha
anogHon cbopke VD3. Crabunuzatop 15 B BbinonHeH Ha mukpocxeme KP142EH8B (DA4), ctabunusatop muHyc 15 B
BbINOSHEeH Ha Mukpocxeme KP1162EH15A (DAS).

YeunuTtenb curHana gatyuka CooepkuT gBa kackaga Ha mukpocxemax DA1, DA2.1. lNepsoin kackag — cob-
CTBEHHO YCUnuTerb € KOaPULMEHTOM yCuUneHus, onpegenseMbim pesuctopamu R3, R6, R7, ¢ BxogHeiM RC-thunbTpom
HWkHMX YacTtoT R2, C1, C7. BTopoin kackaa Npou3BOAMT MHBEPTMPOBAHWE YCUITEHHOTO CUrHana.

rnaTa MHAMKaLMK COOEPUT CBETOAMOAHBIN 4-X CUMBOMbHBIN MHAWKaTop CA56-11, MUKPOKOHTPOINEP.

Mnata nHanKauum obecneymBaer:

— NpVeM SaHHbIX O NONOXeHU OPraHoB YNpaBfeHus Ha NULEBON NaHenn npubopa 1 nepeaavy aTon MHopma-
Lun B BNIOK yNpaBneHus 1 BbIYACTIEHNN;

— NpuUeM AaHHbIX OT B110Ka ynpaBneHns 1 BbIYUCIEHWI Ans 0TOOpaXKeHMs Ha LMPOBOM WHAMKATOPE.

Yeunutenb curHana TepmonpeobpasoBatens BbinonHeH Ha Mukpocxeme DAT7, DA3 u cogepxuT Takke Lenb
KOMMNEeHcaUun TemMnepaTypbl XxonogHoro cnas. KoadduumeHT yeunenus onpeaensietca pesuctopamm R32, R33, R34;
R24, C2, C9 - anemeHTbl PUIbTpa HMKHUX YacToT. [Ing TemMnepaTypHON KOMMEHCaLMM XONo4HOro cnas TepMonpeobpa-
30BaTeNs UCNonb3yeTcs TEMNepaTypHO-3aBrUCcMMOe HanpshkeHne Ha anoge VDS, pacnonoxeHHOM Ha KNeMMHOM hniaHLe
patumka (pucyHok 10), koTopoe Yepes genutens R26, R28, R32 nogaetcs Ha nHBepTupytowwmin Bxog DA3.

Pesnctopamn R29 1 R34 ocyLlecTBAOT NOACTPONKM HYNEBOMO 3HAYEHNS U KOS ULMEHTA YCUIEHUS.

Ha Bbixoge MukpocxeMbl DA3 HanpsikeHWe COOTBETCTBYET TEMMNEPATYpe YyBCTBUTENBHOIO 3IEMEHTA B rpaay-
cax Lenbcus (10mMB / °C).

[ns nepexoga K TEPMOAMHAMMYECKON LLKane TemnepaTyp ucnonb3yercsa mukpocxema DA2.2 ¢ pesuctopamu
R18, R20, R21, R22.

AHanoroBbIN BbIMMCIUTENb NpeaHasHadeH ans npeobpasosanns SC YyBCTBUTENLHOMO anemeHTa gatumka u 3C
Tepmonpeobpa3oBaTens B NPOLEHTHOE COAEPXKaHWe KUCIopoaa B ra3oBom cmecu no opmyne (5).

KomneHcauus HanpsxkeHus Uo ocyllectansietcs pesuctopom R94. KoadhdbuumeHT k koppekTupyeTes pesucTo-
pom R7. HanpsixeHus ¢ yeunutenei curdana YyBCTBUTENBHOIO 3fIEMEHTa 1 curHana Tepmonpeobpasosatens noctynarot
Ha mukpocxemy DAG, BbinonHsiowyyto aenenve E/T (E=k(Ua-Uo)).

HanpsixeHue Ha Bbixoge MukpocxeMbl DAG onpegensercs gopmyrnoi:

U = 10(-Ue)/(-UY), (6)

roe:

Ue — HanpshxeHue, nponopumoHansHoe 3AC Y3 gatumka, B;

Ut — HanpsbkeHre, NponopLMoHansHOe TEPMOANHAMUYECKO TeMnepaType YyBCTBUTENBHOTO 3fieMeHTa, B.

Hynesoe 3HayeHue Ha Bbixoge DAG ycTaHaBnueaetcs pesuctopom R35. Ha mukpocxemax DAS.1, DAY, DAS.4
BbINOMHEH aHTUNorapugmMuyecknin npeobpasosartens.

BTopoe cnaraemoe nokasaTens aKCrnoHeHTLI B hopmyne (5) onpeaensieTcs TOKOM, NpoTekatoLLM Yepes pesu-
ctop R40, Ha KOTOpbIA, B 3aBMCUMOCTM OT AnanasoHa U3MEpEeHUs, N04AeTCs HanpshkeHWe C NOACTPOEYHbIX PE3NCTOPOB
R11,R12, R13 n R15. TemnepatypHas komneHcauus npeobpa3oBatens OCyLLECTBNSAETCA 3a CHET TepMope3uctopa R39.

[eHepaTop Toka, cobpaHHbIn Ha Mukpocxeme DAB.2, npeobpasyeT BbIXOAHOE HaNpshKEHWEe aHTUrorapugmMmye-
CcKOro npeobpasoBaTtens B BbIXOAHOM TOKOBbIN CUrHAN razoaHanuaatopa B gnanasoHe ot 0 4o 5 MA.

eHepaTop Toka, cobpaHHbI Ha MukpocxeMe DAB.3, npeobpasyeT BbIXOAHOE HaNpshKeHWe aHTUrorapupMmnye-
CcKoro npeobpasoBaTtens B BbIXOAHOM TOKOBbLIA CUrHaN rasoaHanusaTopa B auanasoHe ot 4 o 20 mA.
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Crabunusatop Temneparypbl YyBCTBUTENBHOIO 3rIEMEHTA COCTOUT M3 KaHana ynpaeneHus Harpesom (DA2.3,
DA2.4, DA10), kaHana chopmMupoBaHus curHanos 3anycka cummctopa (VT1, DA11, VT2, VD10) u cummuctopa ¢ MHauKa-
TOPOM BKMKOYEHUS HarpesaTens.

KaHan ynpaBneHus HarpeBOM JaeT Ha BbIXOAE 3anpeT Ui paspeLLeHmne Ha 3anyck cummuctopa. CurHan ¢ Bbixoga
yeunutens DA3 cpaBHMBAETCS C HaNpshKEHWEM YCTaBku Ha Bxode yeunutens DA2.4. HanpspkeHne yCTaBku 3agaeTcs
pesuctopom R46 ¢ nosToputenem Ha mukpocxeme DA2.3.

Onementbl C10, C11, R48, R49, R51, VD8 no3BonstoT CKOPPEKTMPOBaTL aMMIMTYAHO-4aCTOTHYH XapaKTepu-
cTuky yeunutens DA2.4 ¢ Lenbio nony4yeHns yCTOMYUBOIO pexmmMa perynmpoBaHns TeMnepaTypbl. YnpasnseMbii Hanps-
KeHnem MynbTuemnbpatop Ha Mukpocxeme DA10 ocyLLEeCTBNSIET WHPOTHYKO MOAYNALMIO HANPSHKEHUs HarpeBa.

OnTpoH DA11 ranbBaHU4ecky pasgensieT Lenu ynpaeneHus oT Lenen Harpesa.

Wuavkatop HL2 BkntoyaeTcs npu noaade HanpshkeHust Ha 0OMOTKy Harpeeatens. B pexvive nporpesa YyBCTBU-
TENbHOTO 3NeMEHTa UHAMKATOP NOCTOSHHO CBETUTCS, NPU BbIXOAE B HOMUHaMbHbIN pexim (T = 680...760 °C) uigumkatop
Ha4YMHAET MUraTb, YTO O3HAYaET HOPManbHbIN PexM paboTbl cTabunusatopa Temnepatypsbl H3.

Mpwn HaxxaTm kHonku SB1 Temnepatypa YyBCTBUTENBHOIO 3rIEMEHTA MHANLMPYETCS Ha LUGPOBOM MHANKATOPE,
B rpagycax Lienbcus. [Inanasox otobpaxaembix Temnepatyp: ot 0 go 999 °C.

Mpwn omxaTon kHonke SB1 Ha LndpoBOM MHAMKATOpe 0TOBpaxaeTcs KOHUEHTpauus kucnopoga B %. INpu npe-
BbILLUEHMM CUrHAmNOM AaTynKka YCTaHOBIIEHHOTO AnanasoHa U3MepeHus Ha LMgpoBOM WHAMKaTOpe oToBpaxaeTcs CUMBON
«[M», 03HavaroWMiA Neperpysky.

B cxeme Grioka 9neKTPOHWKM MMEETCS 3alyuTa YyBCTBUTENBHOTO rieMEHTa OT neperpesa B criyyae obpbiBa
anekTpoaa Tepmonpeobpasoeatens. HebonbLwoi Tok yepes peanctop R23 He okasbiBaeT BIUSHWA Ha paboTy Temnepa-
TYPHOTO yCunuTENs Npy MUCnpaBHOM TepmonpeobpasoBatene. VHave, Ha BXOA yCUNUTENs NOAAEeTCs MOMOXUTENbHOe
HanpshxeHue, cooTBeTcTByroWee Temnepatype Boiwe 1000 °C, n HarpeB YyBCTBUTENBHOTO SfIEMEHTa NPeKpaLlaeTcs.
Mpu HaxkaTm kHomku SB1 (TEMIMEPATYPA) LmndpoBoit nHaukaTop nokassizaet Temnepatypy 999 °C.

[Mpu pa3spbiBe Lienu YyBCTBUTENBHOO anemeHTa Ha Bxog yeunutens DA1 yepes pesuctop R1 nogaetcst 6onb-
LLIOe NMOMOXUTENBHOE HanpshkeHUe, 1 NoKasaHue razoaHanuaatopa npubnmkaeTcs K Hynto.

1.5. CpepcTBa MamepeHUs U NPUHAAEKHOCTU

[ns BbinonHeHMs paboT No TEXHUYECKOMY 0BCryXMBaHMIO ra3oaHanm3aTopa HeobxoauMo UMETb:

— BannoH ¢ noeepoyHoil rasoBoit cmeckto (MIC) ¢ cogepxaHnem kucnopoaa, 6nmskum K cogepxaHuo Kucno-
poga B U3MePSIEMOM rase;

— rasoBblil peaykTop, obecneunBatoLLmin noHwkeHne aasnenus ao 10 — 15 kMa;

— MunnuamnepmeTp knacca TouHoctu 0,1 /0,04;

— gBa potametpa Tuna PC, FTOCT 13043 ¢ BepxHuM Npeaenom usmeperns 60 nfu, npowwedwume nosepky no MNP
50.2.006-94;

— nobyauTerns nogayn Bosgyxa.

1.6. MapkupoBka n nnomoupoBaHue
Howmep aatumka BbIOUT Ha KpenexHoM dnaHue.
Ha nnueBoi CTOpoHe KPbILLKM B10Ka ANEKTPOHMKK, Ha LUMNBAMUKE, U HENOCPEACTBEHHO Ha Kopnyce yKasaHb!:

— CTpaHa Npou3BoaNTENb;
— HasBaHue 1 amMbnema npeanpUATUs-M3roTOBUTENS;
— Ha3BaHWe razoaHann3aTopa;

— HoMep OroKa aneKTPOHUKK;

— [Aarta Bbinycka;

— HanpskeHue: 220 B;

— vacrora: 50 (60) My;

— 3Hak cepTudmkaumm EAC.

Brok anekTpoHuky onnomoupoBaH.

1.7. YnakoBka

[atunk razoaHanunaatopa 1 610K SNEKTPOHKKM NaKyTCS B MOMMITUNEHOBBIE YeXSTbl U B AEPEBAHHbIN ALLMK, O
KpensaTca 4ns NpefoTBPaLUeHNs CMELLEHUS.

Mo cornacoBaHuio C 3aKa34nKoM BO3MOXKHA YNakoBKa HECKOMbKIX KOMMEKTOB NPUOOPOB B OAMH SILLWK.
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2. UCNOJIb30BAHUE TA30AHAJTM3ATOPA MO HASHAYEHUIO

2.1. JkcnnyaTaUMOHHble OrpaHUYEHUs

[ins npenoTBpaLLeHns BbIxoaa 13 CTpOst M 06ecneyeHns JOCTOBEPHOCTM NOKa3aHWin rasoaHanmsaTopa gonycTu-
Mble COLEepXaHus He N3MepseMbIX KOMMOHEHTOB aHaU3upyemoro rasa AOmKHbI COOTBETCTBOBATL 3HAYEHUSAM, YKa3aH-
HbIM B Tabnuue 1.

He ponyckaeTcs Harpes coeanHuTensHoro kabens soiwe 70 °C.

2.2. MoproToBKa K UCMONb30BaHUIO

2.2.1. Mepbl 6e3onacHocTy
[lo Hayana paboThl C razoaHann3aTopom HeOBXOAMMO U3y4nTb HACTOsILLEE PYKOBOACTBO NO SKCMyaTauum.
Mpu paboTe c razoaHan13aTopoM AOMKHbI BbINONHATLCS 00LMe npaBuna paboTbl ¢ anekTponpubopamu. bnok
ANEKTPOHWKM JOMKEH ObITb 3a3eMNEH MEeAHbIM MPOBOLOM CEYEHMEM He MeHee 1 MM (B CriyYae UCNONHEHUS U3 antoMu-
HWeBoro cnnaga). Mpu BbIxoge YyBCTBUTENBHOIO dNEeMeHTa rasoaHan13atopa Ha pabounin pexum akpaH gatyuka uMmeet
TemnepaTtypy Bbiwe 100 °C. Bo nsbexaHue 0XoroB K akpaHy He npukacatbCs.

2.2.2. OcmoTp 1 npoBepKa roTOBHOCTY
Mpn BHELLHEM OCMOTpe rasoaHanusaTopa 06paTTb BHAMaHWE Ha OTCYTCTBME MEXaHUYECKWX MOBPEXOEHU
unbTpa 1 COeANHNTENBHOrO Kabens, a Takke Ha Hanuuue 3arnyLwku Ha Tpy6bke MIC.

2.2.3. MoHtax

[laTumk ycTaHaBNMBaETCA B ra3oxoAe Npy NOMOLLYW YCTaHOBOYHOrO (hriaHua v HanpaensioLen Tpydsl (B KOM-
NneKTe He NOCTaBIISAETCA) U KPEMUTCS K HEMY Yepes NPOKNaaKy (PUCYHOK 3), U3rOTOBMEHHYIO U3 IMCTOBOrO NPOKMaA04HOr0
MaTepuana (Hanpumep, NnapoHnTa), Npu nomoLLy Yetbipéx Gontos M10 (B komMnnekTe He nocTaensoTCs). Pasmepbl Npo-
Knagku v conaHua npeacTaBneHbl Ha PUCYHKe 2.

[aTumk HeobxoanmMo yCTaHOBUTL NONEPEK NOTOKa aHanM3npyeMoro rasa kKo3blpbKOM 3KpaHa K NOTOKY — (PUCYHOK
3). MNpoponbHas oCb JaTynKa MOXET 3aHMMaTb MOSOKEHNE OT BEPTUKANBHOMO (KNEMMHOW rOMOBKOIA BBEPX) 4O FOPU30H-
TanbHOro. Bo3MOXHOCTb rOpU3OHTaNbHO YCTaHOBKM 4ATUYMKOB C AIMHON NOrpyHOM Yactn 6onee 1270 Mm 3aBucuT OT
YCIOBWIA 3KCMTyaTaLmm 1 OroBapuBaETCS C MPOM3BOAUTENEM AOMOMHUTENBHO.

[Oatuunku ¢ AnnHon norpyxHoun yactv 2000 Mmm cneayeT ycTaHaBnMBaTb BepTukanbHo! FopusoHTanb-
HbI MOHTaX AONYCTUM TONbKO B CNy4ae yCTaHOBKM AaTuuka B 06cagHyto TpyOy BHYTpM rasoxopa.

PaccTosiHme mexay 6r10KOM 3MEeKTPOHMKM 1 JATYMKOM ONpeaensaieTcs ANMHON LTATHOTO COEAMHUTENBHOTO Ka-
Bens v coctaBnseT no ymonyaHuo 12 m. MakcumaneHas anuHa kabens — 50 m (oroBapusaeTcs npu noctaske). Mpu
HeobX0aMMOCTM YBENNYEHWS PACCTOSHIS MEXAY AaTYMKOM 1 BIOKOM SNEKTPOHMKM, ANMHA NOCTaBIsSeMOro kabens Mo-
XeT ObITb yBenuyeHa Bnnotb 40 80 M, HO NPY 3TOM MOXET YBENUYNTLCS BPEMS BbIX04a AaTumka Ha pabounin pexum npu
BKoveHnn (¢ 30 go 50 muH).

Peructpupytowmin npubop unm cuctema cbopa AaHHbIX, HA KOTOPbIE NOAAETCS BLIXOAHOW TOKOBbLIM CUTHanm C
Brioka aneKkTPOHWKM, MOTYT ObITb PAcnonOXeHb! OT HEro Ha paccTosiHuM He Bonee 300 m.

MakcumanbHO BO3MOXHas AnuHa nuHun RS485 onpepensietcsl, B OCHOBHOM, XapakTepucTUkamm kabens u anek-
TpOMarHuTHOM 06CTaHOBKON Ha 06beKTe akcnnyataumu. Mpy ucnonb3oBaHun kabens ¢ auameTpom xun 0,5 Mm (ceyeHve
okono 0,2 Mm2) pekomeHayemas anvHa ninHum RS485 — He 6onee 1200 m, npu ceveHum 0,5 mm2 — He 6onee 3000 m.
Vcnonb3oBaHue kabens ¢ ceyeHnem xun meHee 0,2 MM2 HexenaTenbHo. PekomeHayeTes ucnonb3osaTh kabenb Tvna
«BUTasi Napay Ans yMEHbLUEHUS BOCIPUMMUMBOCTY IMHWM K SNIEKTPOMArHUTHLIM NMOMEXaM, a TakKe YMEHbLUEHUS YPOBHS!
uanyyaembix nomex. Mpu NpoTskEHHOCTH NuHUMM RS485 o1 100 M Mcnonb3oBaHMe BUTON Napbl 06513aTENbHO.

2.3. Wcnonb3oBaHue

2.3.1. BknoueHue

YCTaHOBUTL NepeknoyaTenb Anana3oHoB M3MEPEHUs CoAepXaHns Kucnopoaa Ha Lwkany «25 %».

Bkntountb Tymbnep «CETby, npu atom 3aroputcs uHaukatop «CETb», a cnycTs HEKOTOpoe Bpemsi 3aroputcs
nHamkatop «HAMPEB». MpubnuantensHo Yepes 30 MuHyT uHamkatop «HAITPEB» HauHeT Murath, YTO 03Ha4YaeT BbIXOA
rasoaHanuaatopa Ha pabouni pexum.

MMocne BbIx04a rasoaHanus3aTopa Ha pexumM no nokasaHusM LUPOBOro UHAMKATOPA YCTaHOBUTL Nepekova-
TeNb A1ana3oHoB N3MEPEHNS HAa COOTBETCTBYIOLMA A1ana3oH, YO0bHbIN Ans U3MEPEHMs.
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2.3.2.  KoHTponb pabotocnocobHocTH

KoHTponb paboTocnocobHOCTM HeobXxoaumMo NPOBOAMTL Ha paboTatowem 060opyaoBaHMM NpU WTATHbIX napa-
MeTpax ero paboTbl.

[ns koHTpons paboTocnocoBHOCTU He paHee Yem Yepes 2 Yaca Mnocne BbIXOAA rasoaHann3aTopa Ha pexum
OCYLLECTBMUTb CreaytoLLme onepauuu:

—  MNepekniovaTenb Anana3oHOB YCTaHOBUTb Ha AnanasoH «25 %y,

—  yganuTb 3arnyLky ¢ Tpybku nogaun MrC;

—  coeamnHnTb K Tpybke noaaum MIC ¢ nomMoLLbto rMOKIMX LWNaHroB poTaMmeTp v nobyautens nogayn BO3ayxa;

—  YCTaHOBWTb pacxof Bosgyxa B npegenax (20 + 2) n/y;

—  MOAKMKYMTb K TOKOBOMY BbIXOAY Bri0Ka SNEeKTPOHUKA MUnnMaMnepmeTp.

—  3HaueHue BbixogHoro TokoBoro curHana (BTC) gomkHo ObiTh B npeaenax:

— 0o14,1p004,3 vA ans amanasoHa nameHenus BTC ot 0 1o 5 MA;

— 01 17,0 po 17,6 MA ana ananasoHa nameHexnust BTC ot 4 go 20 MA.

JanbHelnwue onepauuu:

—  B3ameH nobyauTens nogayun Bosgyxa noacoeanHnts 6annoH ¢ MNrc;

—  YCTaHOBWTb pacxog rasa B npegenax (20 + 2) niy;

—  MepekniovaTtenb AnanasoHOB YCTAHOBMTb Ha AuanasoH, COOTBETCTBYHOLMIA COOEPXKaHMIO KUCMOpPOaa B

nrc.

3HayeHne BTC pormkHO ObITb paBHO 3HaYEHWIO, BblYMCIEHHOMY Mo chopmyne (1), ¢ npegenbHbIMIA OTKNOHEHM-
AMU:

ans BTC B gnanasoHe usmeHeHus ot 0 4o 5 MA:

—  [OmanasoH usmepenus 2: + 0,125 MA;

— [OmanasoH usmepenus 3: £ 0,125 MA;

—  [OmanasoH usmepenus 4: + 0,200 MA;
ansa BTC B ananasoHe n3meHeHuns ot 4 0o 20 MA:

— amanasoH usmepenus 2: £ 0,400 MA;
—  OmanasoH usmepenus 3: + 0,400 MA;
—  [OmanasoH uamepenus 4: + 0,640 mA.

2.3.3. llogknioyeHure Kk KoMNbIOTEPY

[ns obecneyeHns BOIMOXHOCTW nogkntodeHus npubopos «IKOH» k koMnboTepy, psa Mogenemn BbinyckaeTcs
¢ nHtepcericom RS485 (pucyHok 7).

RS485 310 nocnepoBaTesbHbl UHTEPGEAC, MCNOMB3YIOWMIA ANS NOAKIMIOYEHMS ABYXMNPOBOAHYIO NUHWKD. Ha
OZHY NIMHWIO OGHOBPEMEHHO MOXKET BbITb NOAKIOYEHO HECKOMBKO NPBOPOB. KonmyecTBo 04HOBPEMEHHO NOAKMIOYEHHbIX
NpuBOopOB 3aBUCUT OT MCMONb3yeMoro 060pyAoBaHUs 1 Tononorn ceTu. Mpubopsl NOAKNKYAKTCS K IMHUM HEnoCpea-
CTBEHHO, NPV NOMOLLY KIEMMHbIX COEANHUTENEN, NPY 3TOM MOAKIIOYEHNE KeNaTeNbHO OCYLLECTBATD MO LEenoyKe» u
He gonyckaTb BETBMEHMI. K KOMMbIOTEPY HENOCPEeACTBEHHOE MOAKMOUYEHNE NMMHMM RS485 BOMOXHO TOMBKO B TOM CITy-
yae, eCcnun KOMMbOTep OCHALLEH aTuM uHTepdbercom. Kak npasuno, nHtepdeincom RS485 ocHallaloT TOMbKO NpOMbILL-
NEHHbIE KOMMbIOTEPDI, NO3TOMY B NOAABNSAOLLEM GOMbLIMHCTBE CryYaeB Ans NOAKMIYEHUS KOMMbloTepa K IMHMM RS485
Heobxo4MMo Ucnonb3oBaTh Npeobpasosatenb MHTepdeica. B atom cnyyae nuHus RS485 nogkntouaetcs k npeobpaso-
BaTento WHTepdelica, a npeobpasoBatens, B 3aBUCUMOCTI OT €ro TUMa, NOAKMOYAETCS K KOMMbIOTEPY Yepe3 nocneso-
BaTenbHbI nopt RS232 (COM-nopt), nopt USB nmnbo yepes nokanbHyto cetb (Ethernet). OcobeHHOCTM noakntoveHus
TEX UMK UHbIX Npeobpa3soBaTenen 1 X UCNONbL30BaHNS ONUCAHbI B COOTBETCTBYHOLLMX MHCTPYKLMAX NO SKCMyaTaLum.

Mpn B3aMMOAENCTBIN KOMMboTEPa C Npubopami, KOMMbIOTEP SBASETCS BedyLuM, a npubopbl - BeAOMbIMM.
KomnbloTep chopmupyeT 1 oTnpaBnseT npubopam komaHgb! (3anpochl). Mpubopel, Nonyyms 3T KOMaHab! (3anpockl), 06-
pabaTbiBaOT UX W OTNPABAAT OTBET. Linkn 3anpoc-0TBeT, kak NpaBuno, ASINTCS MEHEE CEKYHAbI.

B npubopax «OKOH» peanusosaHa mogudmkaums npotokona «MODBUS-ASCII». CkopocTb 0bMeHa gukenpo-
BaHHas — 9600 6og.

[laHHbI JOKYMEHT BKIIOYAET TOMbKO Ty MH(hOpMaLMs, KoTopas Heobxoayma 4N1s OnucaHns B3auMOoLenCTBums
komnbtoTepa ¢ npubopamu «IKOH». MonHyio nHdopmaumio o npotokone «MODBUS» MOXHO HalT B cneyudukaLmsx
1 QOKYMEHTaLWK, pasMELLEHHON Ha canTe.
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OMUCAHKE NPOTOKOJIA «MODBUS-ASCII» [AJ1A MPUEOPOB «3KOH»

Mpwu ncnonssoeaHun «MODBUS-ASCII» kaxgbin 6ant coobieHuns nepegaetcs kak aga ASCII cumeona. nae-
HOE NPenMyLLLEeCTBO 3TOro crnocoba 3akmniyaeTcs B TOM, YTO BpeMs Mexay nepeaadeit CUMBOSIOB MOXET BbITb 40 1 Cek.
6e3 BO3HMKHOBEHNS OLWMOOK Npy nepeaave.

Bce komaHabl-3anpock! 1 OTBETbI UMEIOT CreaytoLwmuin hopmar:

1 cMMBON — 3aroNoOBOK KOMaHAb!, CUMBON «ABoeTouney (kog 3Ah).

2 1 3 cumBONbI — CETEBON MaeHTMMKaTOp Npubopa (agpec), yHukaneH ans kaxaoro npubopa B ceth (ecT-
HagLUaTePUYHOE YMCHO).

4 n 5 cumBonbl — Kog (yHKLMK, T.e. UOEHTUMKATOP 3anpalunBaeMoro AenCTBuMs (TOXe LUeCTHaaLaTepuyHoe
4mcro).

[aree cnegytT AaHHble, cogepxallme HeobXxoanMyto MHGOPMAaLMIO — 3TO YMCNa B LUECTHAALATEPUYHON CU-
cTeme cuncnenus (umdpsl "0 .. '9°, natuHckue bykebl ‘A" .. 'F', nubo "a’ .. ).

MMocne gaHHbIX CNeayT ABa CUMBOIA KOHTPOrbHON cyMMbl LRC (Toxe YMcno B LWecTHaguaTepruyHon cucteme
CYMCrEHns), B KOTOPOM y4acTBYHOT BalTbl, HA4MHAs C CETEBOrO agpeca, 3akaHumBas nocnegHum 6anTom gaHHbIx. Anro-
putm noacyeta LRC npeacTasneH Ha a3bike nporpammuposanHus «C» panee:

char chardig(char v)

v-="0";

if(v>41) return v-39; /*a .. f*/
if(v>9) return v-7; [*A .. F*/
return v; *0..9%

}
char LRC(char *str)

{

char val=0;
while(*str)

{
val+=(chardig(*str)<<4)|chardig(*(str+1));
str+=2;

}

return (char)(-((signed char)val)); //paBHoCUBHO (255-val)+1

}

MNocneaxue 2 cumBona umetoT kodbl 0Dh 1 0Ah.

B cneaytoweii Tabnuue npueeaeHbl GOpMbI 3aMpocoB W OTBETOB B 3aBUCUMOCTY OT (OYHKLWM.

10
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Ko ®opma 3anpoca: ®opma oTBeTa:
OyHKUMS b HK'qVIVI Obo3sHayeHue u konniecTo ne- |  OBo3HaYEHME M KONTMYECTBO
yHKY pefaBaemblx DanToB nony4aemblx 6aiToB
: 1 : 1
Adr 2 Adr 2
Yuratb Fc 2 Fc 2
HECKOMbKO 03h PAdr |4 BNum |2
napameTpoB PNum |4 PVal1 4
LRC 2 PValN 4
CRLF |2 LRC 2
CRLF 2
: 1 : 1
Adr 2 Adr 2
3 Fe 2 Fc 2
anucatb PAdr A oA :
OaVH 06h r
napameTp Pvalt 4 PVal1 4
LRC 2 RC 5
CRLF 2
CRLF 2

YcnoBHble 0603HaYeHus:

Adr — ceTeBoOW agpec YCTPONCTBA, 2 3HaKa

Fc — koa pyHKUMK, 2 3HaKa

PAdr — agpec napameTpa, 4 3Haka

PNum — konu4ecTBo 3anpalumMBaemblx (nepeaaBaemblx) napameTpos ot PAdr BKMIOUNTENBHO, 4 3Haka

PVal1 .. PValN — 3HauyeHus napameTpos ¢ agpecamu PAdr .. PAdr+(PValN-1), no 4 3Haka Ha kaxzoe 3HayeHue
BNum — konuyectBo 6aintoB gaHHbIX BNum = 2IPNum, 2 3Haka

LRC — koHTponbHasi cymma, 2 3Haka

CRLF — koHueBble cumBonel ¢ kogamu 0Dh n 0Ah, 2 3Haka

OCHOBHbIE 0COOEHHOCTH:

» Bce napameTpbl nepefatoTcs U NPUHUMAIOTCA Kak ABYXDaNTOBbIE LECTHAALATEPUYHBIE YACa B TeK-
croBom popmate ASCII (Ha kaxablin 6anT no 2 cumBona), B A3blke NporpaMMupoBaHus «C» 3TOT TN
Ha3blBaeTcs unsigned int (4ns nonyYeHMs 3HaYEHNS KOHLLEHTPALMM YUCTIO HYXHO pasdenuTb Ha 1000,
Ans Temnepatypbl — Ha 10)

= Ecnu He cywecTByeT napameTtpa no 3anpalumBaeMomy agpecy (mmbo B cryyae owmbku), TO BMECTO
3Ha4eHus napameTpa nocelnaetcs umcrno 7FFFh

= Ecnu nposepka LRC B 3anpoce He yBeH4anach ycnexom, To 3anpoc He BOCMPUHUMAETCS U OTBETA He
cnepyet

Mpumepb!:

«MODBUS-ASCII»

1. MonyyeHue TekyLIMX U3MEPEHHBIX 3HAYEHWI

3anpoc: :010300000002- A<CR><LF>

Oreer: :01030430D41966/5<CR><LF>

WHTepnpeTaums nonyyeHHbIX AaHHbIX: KoHUeHTpauus 30D4h = 12,500%; Temnepatypa 1966h = 650,2°C.

2. YcTaHoBUTL HOBOE 3HaueHWe agpeca npubopa

3anpoc: :010601000002F 6<CR><LF>
OrtseT: :020601000002F5<CR><LF>

11
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PEMNCTPbI
MODBUS Agpec KommeHTapui Hoctyn HaseaHue napameTpa
[0000] yTeHve KoHueHTpaums
[0002] yTeHve Temnepatypa Harpesatens
[0002...00FF] YyTEHNe Peseps
[0100] 3aBogckas ycTaeka 1 3anmcb CeTteBot agpec npubopa

2.3.4. Paborta B ycnoBusix NOBbILLEHHO 3aMbINEHHOCTW U abpa3nBHOrO BO3OENCTBUS
["a30aHann3aTopbl MOTYT KOMMIIEKTOBATLCA KaK KepaMU4ecKuMi NOpUCTbIMI (UbTPaMK, Tak 1 unbTpamn 13
nopuCToN HepxasetoLLen cTanu. PUnbTpbl B3aumosameHsieMbl. PUnbTpbl U3 HepxkaBeloLLer ctanu obnapatot 6onee Bbl-

COKOM NPOYHOCTBIO 1 M3HOCOCTOMKOCTLH B YCIOBMSIX abpasuBHOIO BO34ENCTBIS YacTuL B rase.

B ycnoBusix noBbILEHHON 3aMbINEHHOCTW AbIMOBbIX ra30B (CopepXaHve nbini B aHanuaupyemom rase 100 r/m3
1 6onee), HeOHXOANMO NEPUOANYECKM (HAaNPUMEP, OAWH pa3 B HEAEMI0) NPOBOAUTL NPOAYBKY (huUNbTpa CxaTbiM BO3AY-
xom. [insa atoro Heobxoammo nogath vepes Tpybky MIC n3bbiTouHoe gasneHue unctoro Bosayxa unm Mrc (1,0 + 2,0)
kr/cm2 B TeueHve (1 + 3) muH. MpoayBky dunbTpa MOXHO NPOBOANUTL Ha paboTatoLem rasoaHanmsatope. locne aToro

Ha Tpybky MI'C HeobXx0aMMO YCTAHOBMTb 3armyLUKy.

2.3.5. Bo03mOXHble HeMCnpaBHOCTM
MepeyeHb BO3MOXHbIX HEMCNPaBHOCTEN NpuBeaeH B Tabnuue 4.

12
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Tabnuua 4
BHelwHee nposiBneHue BeposTHas npuunHa
MeTog yCTpaHeHNst HeucrpaBHOCTM
HeWcnpaBHOCTY HeucnpaBHOCTY
1. Mpw BkMtoyeHuUn B ceTb He | 1 Meperopen npegoxpanutens FU1. 1 3ameHUTb NpefoXpaHnUTENb.
3aropaeTcs UHAMKaTop
«CETb».

2. Yepes 1 — 2 MUHYTbI He 2.1 3amMeHUTb NpeaoxXpaHuTENb.

3aropaeTcs WHAMKATOp
«HATPEB». 2.2 ObpeiB Lenu Tepmonpeobpasosatens. | 2.2 [MpoBepuTb LEeNoCTHOCTb Lienu TepmMo-

npeobpasoBatens (kabernb, pa3bembl,
TepmonpeobpasoBatenb).

2.1 MNeperopen npegoxpanutens FU2.

2.3 HencnpaBHOCTb 6110Ka anekTpoHukn. | 2.3 PeMoHT 6rioka

2.4 Temnepatypa Y3 Bbilwe Temnepatypsbl | 2.4 YCTaHOBUTbL AaTumk B Bonee xonoa-

YCTaBKM. HYt0 30HY
3. Yepes 30 muHyT nocne | 3.1 O6pbiB Lenwn Harpesatens Y3. 3.1 lNpoBepnTb LENOCTHOCTb Lienu Harpe-
BKITHOYEHWS UHAMKATOP BaTens (kabenb, pasbeMbl, KEMMbI,
«HATPEB» He nepexoauT B Harpesatenb).

Muraiowmi pexum. Temne- | 3.2 KopoTkoe 3amblkaHue B uenv Tepmo- | 3.2 MpoBepuTh NCNPaBHOCTb Lienk TepMo-
paTtypa Y3 Huxe nacnopT- | npeobpasosatens. npeobpasosarens.

HOW. 3.3 Bbicokas ckopocTb aHanuaupyemoro | 3.3 Mcnonb3oBath 3auUTHbIR KOXYX. [1pu

rasa npu ero H13KoN Temneparype. Temnepatype Y3 He Huxe 650 °C MOXHO
1CNonb30BaTh NPMOOP CO CHIMKEHNEM
TOYHOCTN U3MEpEHNS.

3.4 INoHWKEHHOE HaNpPSKEHE CETH. Mpu Temnepatype Y3 He Hike 650 °C
MOXHO MCMOMnb30BaThb NPMOOP CO CHIKe-
HWEM TOYHOCTU U3MEPEHMS.

4. Mpun HopMmarbHOM TeMNepaTypHOM PEXVUME razoaHanua3aTop, He3aBUCUMO OT COAEPKaHWs KUCIOPOAa B aHannam-
pyEMOM rase, NokasblBaer:

4.1 3HayeHve koHUeHTpa- | 4.1.1 O6pbIB Lenu Y3. 4.1.1 MpoBepuTb LLenocTHOCTb Lenu Y3
v Kucnopoaa bnmakoe K (kabenb, pasbembl, KNeMMbI).
HYTO. 4.1.2 bonbLoe conpoTuenexue Y3. 4.1.2 U3mepuTb conpoTusnerne Y3 ¢

knemm gatumka. Mpw ero BennyuHe bonee
30 kOm 1 Temnepartype Y3 He Huxe
700 °C gaTumk NOANEXMT PEMOHTY.

4.2 3Ha4eHve KoHUeHTpa- | 4.2 KopoTkoe 3amblkaHue B Lenm Y3. 4.2 MpoeepuTb Uenb Y3 (kabenb, pasb-
Lmm kucrnopopa bnnskoe K eMbl, KNneMMbl).
21 %.

KommyTaLmoHHas cxema KneMMHOro (naHua fatymka npeacTaBneHa Ha pucyHke 9.

2.3.6. BobiknoyeHue
BbIknovaeTcs razoaHanm3aTop oTkioveHreM anektponutanus tymbnepom «CETb» 6e3 kakux-nnbo noaroto-
BUTESbHBIX OnepaLyit.

2.4. [leicTBMA B IKCTPEMANbHbIX YCNOBUAX
B rasoaHanuaatope HeT y3MoB 1 MaTepuasnos CrOCOBHbIX MPUBECTH K BO3HUKHOBEHWIO OMACHbIX aBapuiHbIX Ci-
Tyauui.
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3. TEXHUYECKOE OBCITYXXUBAHUE FA30AHAITU3ATOPA

3.1. OOwwme ykasaHus

TexHuyeckoe obCnyxMBaHUE ra3oaHanMaaTopa CoCTONUT 13 NpounakTUYeckx paboT 1 KOPPEKTUPOBKY NOKa3a-
HWR. TexHnyeckoe 06CNyxuBaHNe ra3oaHanm3aTopa ocyLiecTBnseTcs cneynanmctamm cnyxool KUMuA, o3HakoMuBLLK-
MWCS C HACTOSILLMM PYKOBOACTBOM MO 3KCMIyaTaLum.

3.2. Mepbl 6e30nacHoCTH

[laTumk B 30He 3KpaHa MMeET BbICOKYI0 Temnepatypy. Mepbl anektpobesonacHocTy npu paboTe ¢ rasoaHanuaa-
TOPOM [OIKHbI COOTBETCTBOBATL TpeboBaHMAM «[TpaBun akcnnyaTauum aneKTpoyCcTaHOBOK noTpeduteneny n «Mpasun
TEXHUKN 6e30MacHOCTM NpK KCMNyaTaLum AaNEKTPOYCTaHOBOK NOTpeduTenemn.

3.3. Mopagok TexHMYeCKOro o6CnyxmBaHWA rasoaHanusaTopa.

3.3.1.  Tpodmnaktnyeckue paboTbl NPOBOAATCSA OAWH pa3 B rog B mpouecce nosepku (npunoxexne B). Heobxoaumo
BM3yarnbHO OLEHUTb COCTOsIHWE (hUnbTpa AaTumka. [py Hanumm MakpooTBEPCTUN M TPELLMH NPOBECTU 3aMeHy (hunbTpa.
MMepuoaunyecku, HO He pexe OAHOro pasa 3a Nonrofa SKCnayaTauun BU3yansHO NPOBEPUTD LIEMOCTHOCTL NPOKNaaKM B
pe3bb0BOM KpbiLLKe (pucyHoK 1, noauuus 9) Tpybkn nogaun MNIC. Mpu HeobxoaMMOCTH NPOKNaAKY 3aMEHUT.
3.3.2. KoppekTupoBka nokasaHui Heobxoanmo npoBoANTbL Ha paboTaloLyeM 060pyA0BaHWM NpK LWTATHBIX NapaMeTpax
ero paboTbl. KoppekTMpOBKY NoKa3aHuii razoaHan1aatopa peKOMEHAYETCA NPOBOANUTL HE PEXe, YEM OAWH pa3 B MoNroaa.
[ins aToro, He u3Bnekas aaTynk 13 paboyeit 30HbI, OCYLLECTBUTL CreaytoLLmMe onepauum:

— nepeknioyaTenb A1ana3oHoB YCTaHOBMUTb Ha Lwkany «25 %y;

— yganuTb 3arnywwky ¢ Tpybku nogauu MMC 1 NOACOEANHUTL K HEN C MOMOLLbHO TMOKMX LUNAHroB poTaMeTp 1

nobyanTenb nogayn BO3ayxa;

YCTaHOBWTb pacxof Bosayxa B npegenax (20 + 2) nly;

— MOAKIOYNTB K TOKOBOMY BbIXOAY Grioka anekTpoHWKM MunnmamnepmeTp knacca TouHoctn 0,1/ 0,04.

3Hauenne BTC gomkHo 6biTb B npeaenax: ot 4,1 0o 4,3 mA anst amanasoHa namenenust BTC ot 0 go 5 mA n ot
17,0 po 17,6 MA anga omanasoHa nameHennst BTC ot 4 oo 20 MA.

3HaueHne BTC, ecnv OHO BbIXOAWT 3a YKka3aHHbIE Npeaerbl, CKoppekTMpoBaTh peauctopom R94 « KOPPEKLIMA
21 % Oz».

4. TEKYLUMA PEMOHT FA30AHAINIM3ATOPA

[lnarHocTuka u MeTobl YCTpaHeHUs HencnpaBHOCTEN NPeAcTaBneHbl B Tabnuue 4. 3amMeHy YyBCTBUTENBHOTO
areMeHTa, Harpesarens, TepmMonpeotpa3oBaTens NPOU3BOAUT U3rOTOBUTENb UK OULMANbHBIA NPEACTABUTENb U3rO-
TOBUTENS.

5. XPAHEHWE FA30AHAJTU3ATOPA

[a30aHann3aTopbl XpaHSATCS B 3aKPbITbIX MOMELLEHUSIX C ECTECTBEHHON BEHTUNALMEN NpU TeMnepaType BO3-
pyxa ot muHyc 50 go nntoc 50 °C u oTHocUTenbHOM BRaxHoCTH 40 95 % npu Temnepatype 35 °C B NONN3TUNEHOBbIX
yexnax Unu B 3aBOACKON ynakoBke. 'a30aHann3aTopsl, XpaHuBLUKecs bonee 12 mecsiLes, nepes Ha4anom akenyatawuum
LOIMKHBI MPOATH KanMOPOBKY.

6. TPAHCMOPTUPOBAHWE rA30AHANIU3ATOPA

TpaHCnopTUPOBaH1e ra30aHaNN3aToOpoB MPON3BOANTCS B MOMMITUIEHOBbLIX Yexmax U TOMbKO B AEPEBSHHOM
SLYNKE, TapAHTMPYIOLLEM COXPaHHOCTb MpuOOpOB. TPaHCMOPTMPOBAHWE ra3oaHanM3aTopoB MOXET OCYLLECTBIIATLCS
BCEMW BMAaMM TPAHCMOPTa NpK YCOBUM 3aLUMThI OT NPSIMOrO BO3AEMCTBIS OCAZKOB U MbIfA NpU TEMNepaType 0T MUHYC
50 go nntoc 50 °C 1 oTHOCMTENBHOW BNAXHOCTW Bo3ayxa He Bonee 95 % npu Temnepartype 35 °C.

7. YTANU3ALKA

B crnyyae HeBO3MOXHOCTY W HeLeniecoobpasHOCTI PEMOHTa MM HeAONYCTUMOCTY UX AanbHelwen akennyaTa-
LK, ra3oaHanun3aTopbl noanexat yTunusauuu. [ns yTunusawuum ra3oaHan13aTopos He TpebyeTcs npyMeHeHns cnewy-
anbHbIX cNocoboB. YTUNM3aLms oCyLLeCTBISETCS B COOTBETCTBUN C AENCTBYIOLLMMM HA MOMEHT YTUIU3aL/M HOPMaMM 1
npaBunamu.

14



Hayuno-nponssoacreenHoe npeanpuartve A0 «IROHy, r. 0GHMHCK, www.econobninsk.ru

NPUNOXEHKUE A

(obsizatensHoe)

MHCTPYKLMA NO HACTPOMUKE FA3OAHATNU3ATOPA

HacTpoiika NpoBOAMTCA B Cryyae 3ameHbl JaTyuka, Nocne peMoHTa AaTumka, 1 npu HeobxogumocTy, nepes
KanubpoBKOM.

Hactpoitky moryT npoussogute cneumanuctel cnyx0Obl KUTMWA, n3yumBlume pykoBOACTBO NO 3KChayaTauun u
CXEeMy 3MEKTPUYECKY0 MPUHLMMMANBHYIO (PUCYHKN 5 — 7), 1 NMPOLLEALLME MHCTPYKTAX Ha NPEeanpUsSTUAN - U3rOTOBUTENE.

Hactpoiiky Heobxogumo npoBoauTh Ha paboTatoem 06opyaoBaHUM NPy LUTATHBLIX NapameTpax ero paboTbl,
nmbo yCTaHOBUTL JaTYMK B METPONOMMYECKUA CTEHA, B KOTOPOM ByaeT obecneyeH HarpeB obevailkm akpaHa gaTymka
(nosnums 5, pucyHok 1) 4o Temnepatypbl, COOTBETCTBYHOLEN paboyer TemMnepaType rasoBoil Cpeabl B MECTE YCTaHOBKM
[aTynka.

HEOBXOAWUMO:

1 Y6eauTbCsi B OTCYTCTBUW BHELLHWUX NOBPEXAEHNN rasoaHanu3atopa (n. 2.2 P3), ycTaHOBUTb AaTYMK HA MOHTAXHOM
CTOME W NOAKMIOYMTbL NPK NOMOLLM Kabens k 60Ky aneKTpoHWKX. Bkntountb nutaHune Gnoka anekTpoHuku (n. 2.3.1
P3).
2 OTKpbITb KpbILLKY BriOKa 3NeKTPOHUKW. BHMaHwe, Hanpsxerue 220B!
3apatb Temnepatypy HarpeBaTens gatyunka 451 Yero YCTaHOBUTb TeMNepaTypHyto ycTaBky T, B Grioke anekTpo-
HWKW paBHYO TemMnepaType YyBCTBUTENBHOMO 3NIEMEHTa AaTuKKa, yKasaHHYo B nacnopTe Ha gatuuk. [ns atoro:
—  MOAKMIOYNTL BONMBTMETP K KOHTPOMbHOM Touke KT6;
— 10 NOKa3aHusM BObTMETPA, C NOMOLLbH0 peancTopa R46 (pucyHok 4) yctaHoBuTb B KT6 HanpsikeHne Us =
0,01T,, rge T, — yctaska, °C, Us — HanpsixeHwe, B.

Mpumep: T, =723 °C, moeda Us = 7,23 B.

3 ocne cTabunuaauum TemnepaTypbl HarpeBaTens gaTynka, Ho He paHee Yem yepes 30 MUHYT nocne BKIHo-
yeHust 6noka AneKTPOHMKKM HeOBXo4MMO OnpeaenuTb TeMnepatypy Harpesatens. [1ns aToro u3mMepuTb BOMbTMETPOM
HanpshXeHUe B KOHTPOMNbHOM Touke KT4 (pucyHOK 4), KOTOPoe AOMKHO BbITb PABHO HAMPSIKEHMIO B KOHTPOMBHOM TOUKE
KT6 ¢ TounocThto £ 0,01B.

4 He paHee, yeMm Yepes [Ba yaca Mocrne BbIXoJa ra3oaHanM3aTopa Ha PeXuM, BbIMONHIUTL NPEABAPUTENbHYIO
HacTpoiKy 610ka SMEKTPOHMKI NMOA AaT4uK, Mcnonb3ys B kavectae MMC Bo3ayx (n. 3.3.2 P3), ans yero:

4.1 Mepeknioyarerns AManasoHoB YCTaHOBUTL B MONOXEHNE «25 %o».

4.2 B tpy6ky nopaum IMIC gatunka nogatb Bo3ayx ¢ pacxogom (20 + 2) n/u.

4.3 MNoakntounTb MUNNMaMNEPMETP K TOKOBOMY BbIX0Zy 6510ka SNeKTPOHMKA.

4.4 Peanctopom R94 Ha nuueson naHenu 6noka anektpoHnku («KOPPEKLNA 21% O2») ycTaHOBUTH NO MoKa-
3aHMAM MUNNMaMNEPMETPA BbIXOAHOM TOK:

— 419 mA — anga TokoBoro Bbixoga 0 — 5 MA, unu

— 17,4 mA — ond TokoBoro Bbixoaa 4 — 20 MA.

5 BbINONHMTL HACTPOIAKY GrioKa aNeKTPOHUKY noA aaTymk no ogHort MIC n3 ananasoHa 1,5 — 2,5%, ans yero:

5.1 ToakniounTs MUNNIMaMNePMETP K TOKOBOMY BbIX0ay 6510ka SMeKTPOHMKA.

5.2 [NepekrniovaTtenb A1anasoHOB YCTaHOBUTL B MOMNOXEHWE, COOTBETCTBYIOWEee faHHon IC, T.e. obecneunBsa-
foLLlee MaKCMMarnbHOe 3HaueHue Toka ans ganHon MrC.

Mpumep: ons MIC — 1 % ycmanoeumsb Auana3soH - «2,5 %», dns IIC - 2,5 %, ycmaHoeumb duana3oH —
«5,0 %»

5.3 Paccuutartb 3HayeHns Toka | (MA) ans aanHon MNrC:
A. [ins TokoBoro Bbixoaa 4 — 20MA no dopmyne:
[=4,0 +K-C, rpe:

C — koHueHTpaums kucnopoga B MMC (% 06.),

K — koadppnumeHT npeobpa3oBaHus, onpesensiembii kak
K =1,6 ans ananasoHa «10 %»

K = 3,2 anst ananasoHa «5 %»

K =6,4 nns auanasoHa «2,5 %»
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Mpumep: C =2 %, duana3oH —«2,5 %» 1=4,0+ 6,4 - 2= 16,8 MA

B. ina TokoBoro Bbixoga 0—5mA no copmyne:

| =K-C, roe:

C — koHueHTpaums kucnopoga B MMC (% 06.),

K — koadpduumeHT npeobpasoBaHus, onpeaensembln kak
K=0,5 gnsa gnanasoHa «10 %»

K=1,0 ans ananasoHa «5 %»

K =2,0 ans guanasoHa «2,5 %»

Mpumep: C =2 %, duanasoH —«2,5 %» 1= 2,0 - 2= 4,0 MA

5.4 Yepes tpybky nogaum MNIrC gatumka nogats MFC ¢ pacxogom (20  2) nfu.

5.5 Peanctopom R7, ycTaHOBNEHHbIM Ha nnate 6roka SNeKTPOHWKM (PUCYHOK 4) N0 NoKa3aHWsM Munnuamnep-
MeTpa, NOAKIIOYEHHOTO K TOKOBOMY BbIXOAY 6MoKa areKTPOHNKI YCTaHOBUTb BbIXOAHOM TOK, pacCUMTaHHbIi no n. 5.3 Ang
JaHHon MNrC.

6 YcTaHOBUTL JaTuMK HA MECTO MOCTOSIHHOM akcnmnyatauyum (n. 2.3 P3), nogkmioumTb K B1I0OKy SnEeKTPOHMKY,
BKIIOYNTb NMUTaHWe Brioka neKkTPOHWKW. He paHee, YeM 4epes [Ba yaca nocre BbIXOAa rasoaHanusaropa Ha pexum,
HeoBXxoa4yMMOo NOBTOPUTL NPOLIEZYPY HACTPOMKK MO BO3AYXY B COOTBETCTBUM C METOLAMKOW, M3MOXEHHON B N. 4.

[atuuk rotos k pabore.
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NPUNOXEHUE B

(obsi3amenbHoOE)

WHCTPYKLIUA NO KANNMBPOBKE TA30AHAJIU3ATOPA

KannbpoBky NPOBOAST NpeanpusiTUs, UMetoLLMe NpaBo Ha NPoBeLeHe kannbpoBky.
Kanubpoeka npon3BoauTCS Mpy BbiMycke ra3oaHan13aTopa M3 Npou3BoACTBa, NOCNE PEMOHTA W B MpoLecce
9KCMNyaTaLmm He pexe OAHOro pasa B rof,.

1 BHeLwHwit ocMOTp
Homep gaTumka n Homep Grioka SNeKTPOHMKN JOMKHbI COOTBETCTBOBATH YKadaHHbIM HOMEpPaM B nacropre.

OCMOTPETH M 3aMEHUTL PUILTP NPU HANMYMK HA HEM MaKPOOTBEPCTUI U TPELLMH. BHeLLHe NoBpexaeHus aaT-
Ymka 1 6rioKa SNEKTPOHNKM [OMKHbI OTCYTCTBOBATb.

2 CpepncTBa KanuopoBkm
MpoBepky razoaHan13aTopa Ha COOTBETCTBME METPONIOrMYECKIM XapaKTepUCTIKaM NPOBOAAT C NMpUMEHEHUeM

noBepoYHbIX rasosbix cmecen (MMC). HomwHanbHoe copepxanue kucnopoaa B MIC gomkHO cooTBETCTBOBATH Tabnuue
B.1.

Ta6nuua B.1
Ne FCO | HaumeHoBaHue ObbemHas Homep FCO MI'C Mpeaen Aonyckaemoin
nrc KOMMOHEHTOB | 40Ns kucnopoga, % no peecTpy 86CorTioTHON NOrPeLLIHOCTH
' arrectaumm, %
1 Kucnopog-asot 0,5+0,05 3716 - 87 +0,02
2 Kucnopog-asot 1,9+0,1 3721-87 +0,03
3 Kucnopog-asot 4,75+0,25 3722 - 87 + 0,05
4 Kucnopog-asot 95+1 3726 - 87 +0,1
5 Kucnopog-asot 24 +1 3726 - 87 +0,1

[ins n3amepeHns BbIXOAHOTO TOKOBOIO CUrHamna 1enornb3oBaTb MunnuamnepmeTp knacca TouHoctu 0,1 /0,04,

3 HopmanbHble ycnoBus KanubpoBku

Mpwv npoBeLeHNM kanMBPOBKM AOMKHLI COBNI0AATLCS CeaytoLLme YCrnoBus:

—  MeTpOonor1yeckuin CTeHa ¢ Temnepatypon B amanasore: ot 380 go 420 °C;
—  Temnepatypa OKkpyxatLlero Bo3ayxa: ot 15 go 25 °C;

—  OTHOCWTENbHas BNaXXHOCTb OKpyxatoLero Bosgyxa: ot 30 ao 80 %;

— Temnepartypa IC: ot 15 0o 25 °C;

— pacxop INMMC (20  2) n/v.

4 TMMoproToBka k kKanubpoBKe

YCTaHOBUTL AaTYKK B METPOOTNYECKMI CTEHA, B KOTOPOM ByaeT obecneyeH HarpeB obeuvaiiky skpaHa gaTumka
(nosnums 5, pucyHok 1) 4o Temnepatypbl, COOTBETCTBYIOLEN paboyern TeMnepaType ra3oBoil Cpeabl B MECTE YCTaHOBKM
AaTtyuka, nbo AaTuMK MOXET HaxOaMTbCS B CBOEM paboyeM NomnoxeHnn Ha paboTatolem 060pya0BaHUM NpU WTATHBIX
napameTpax ero paboTbl.

[MpoBecTu NnoacoeamHeHNe kabenen v BKMIYNTL ra3oaHanu3aTop.

He paHee, 4yem yepe3 2 yaca Nocre BbIX0Aa Ha PeXuM, NPOBECTU KOPPEKTUPOBKY MOKA3aHWIN COrMacHO MyHKTY
3.3.2 PO. B3ameH nobyautens nogayv Bosgyxa noacoeamHuTb Tpybky nogauv MNrC.

5 OnpepgeneHne MeTPONIOrUYECKMX XapaKTEPUCTHK

Onpegenexne 0CHOBHOW MOTPELUHOCTM NPOBOAMTL Npy nponyckaHum MIC B cnegytowen nocneaoBaTensHOCTY
HomepoB: 5 —4 -3 —-2—-1-2-3 -4 -5 (Tabnuua b.1).

Onpegensemoe copepxanue O, B kaxgon NIC paccunTbiBagTCs No popmyre:

Ai = (IBbix — IH) / K, (% 06.), (6.1)

roe:

IBbIX — BbIXOAHO TOK npw nponyckaHum MIC, MA;

|H — HayanbHOE 3HayYeHWe Anana3oHa U3MEHEHUs BbIXOAHOTO TokoBoro curHana (BTC):
IH = 0 mA ans auana3soHa uameHerns BTC ot 0 10 5 MA,

[H =4 MA ans ananasoHa nameHennst BTC ot 4 0o 20 MA;

K — koadhduumeHT npeobpasosanus. Onpegensietcs no tabnuue 2.
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OcHoBHas MOrpeLHOCTb ra3oaHann3atopa B TOYKax NPOBEPKN onpeadendaeTca no d)opmynaM:

— 4ns gmanasoHa namepenus (0,1 — 2,5) % o6.

A2,5=|Ai - AQ|; (6.2)
— ans ananasoHa namepenns (0,1 — 5,0) % o6.

v5 = 100(Ai - A0)/5; (6.3)
— ans gmanasoHa uameperus (0,1 —10,0) % ob.

v10 = 100(Ai — A0)/10; (6.4)
— ans gmanasoHa namepenus (0,1 — 25,0) % ob.

v25 = 100(Ai — A0)/25, (6.5)

roe:
Ai — onpegeneHHoe npu kanubposke copepxanue O, B IMMC, % 06.;
A0 — pencteutensHoe (no nacnopty MIC) conepxanne O, % 06.
[a30aHanM3aTop CYMTAeTCs BbIAEPXABLUMM WCMbITAHWS, €CAM MOTPELLHOCTb B KaXOOA M3 TOYEK MPOBEpKM
MEHbLLE JONYCTUMOWN OCHOBHOW NOTPELLHOCTM:
A2,5<(Ag=0,1%00.);

YO < (vB=2,5%);
v10 < (v8 =25 %);
v25 < (y8=2,5%).

[MpoBepKy BPEMEHWN YCTaHOBNEHMS nokasaHus T0,9 NpoBOASAT C NOMOLLLI0 CekyHooMepa npu nponyckaHum MMC
B NOCNeAoBaTenbHOCT HomepoB 5 — 3 — 5 (Tabnuua b.1, oguH Lukn). Yncno LKMKNOB UCbITaHWi paBHO TpeMm. Bpems
YCTaHOBIEHMWS NOKa3aHNs ONpeaensieTcs kak MHTepBan Mexay Havanom ero uameHeHus nocne nogaym MrC n MoMeHToM
BOCTKeHNS 3HadYeHus ATO,9, cooTBeTCTBYIOLLErO YpoBHIO 0,9 pasHOCTH MEXY KOHLEHTpaLuUsaMy Kucropoga 4o 1 nocne
CKa4kooBpasHOro M3MEHEHWs Ha BbIXofe rasoaHanusaropa.

ATO0,9 = A3(A5) + |A5 - A3 x (1,0 - 0,9), (5.6)

roe:
AT0,9 — nokasaHus razoaHanusaTopa, COOTBETCTBYIOLME YPOBHIO 0,9 pasHOCTU MEXAY KOHLEHTpaLUsMK Kuc-
nopoga A0 M nocne ckaykoobpasHOro M3MEHEHMS Ha BbIXOAE ra3oaHannaaTopa;
A5 1 A3 cogepxanue kucnopoga B IMMC Neb 1 Ne3 cooTBeTCTBEHHO.
Bpems ycTaHOBNEHWS NOKa3aHuii paccunTbIBaETCS No hopmynam:

70,9 = (T60,9i + Tm0,9i) / 2, (.7)
70,9 = (=T0,9i) / 3, (5.8)

roe:

T0,9i — Bpems yCTaHOBINEHUS NOKA3aHWI 3a i-1 LK, C;

T60,9i (Tm0,9i) — BpeMS YCTaHOBNEHMS NMOKa3aHWi i-ro LMKNa npy yBeNuYeHnn (YMEHbLUIEHWN) COAEPKaHUS KnC-
nopopa B IIC, c.

3a pesynbTat UCTbITaHWs NPUHUMAIOT CpeaHee apuhMETUYECKOE 3HAYEHIE BPEMEHM YCTAHOBIIEHWS MOKA3aHWI
Npu YBENUYEHWUN 1 YMEHBLLIEHNN COAEPXaHUs Kcnopoaa.

a30aHanM3aTop CYMTAIOT BblAepXaBLUMM WCMbITaHWe, ecniv cobntogaeTcs yenosme: T0,9 < T0,94,

roe T0,94 = 10 ¢ — npesen fonyckaemMoro BpeMeHU YCTaHOBMNEHUS NoKa3aHus rasoaHanusaropa.

6 OdcopmneHue pe3ynbTaToB KanMbpoBKu

MonoxuTenbHble pesynbTaThl KanMBPOBKKM 0COPMISAIOT NyTEM HAHECEHWS OTTUCKA KannbpOBOYHOrO Knemma u
3anucu B nacnopre.

Mpu oTpULaTeNbHbIX pesynbTatax kanubpoBKM KNEMMO racaT, B macnopTe AenaeTcs 3anucb 06 u3bsatum npu-
Bopa 13 akcnnyartauuy.
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NPUNOXEHKE B

(obsizatensHoe)

METOWKA NMOBEPKU TASOAHAITU3ATOPA

Hacrosias meToguka cocTaBneHa Aans nepcoHarna, MMEHOLWEro npaeo NOBEPKM, U PacmpoCTPaHAETCs Ha TBEp-
[03MNeKTPONUTHbIE rasoaHanusatopsl kucnopoga «OKOH», nsrotosnerHble AO « 3KOH» 1 npeaHasHayeHHble Ans uame-
PEHWS COAEPKaHNS KUCNOPOAA B OTXOASLLMX AbIMOBbIX ra3ax KOToarperaTos.

MeXnoBepoyHbIi MHTepBan — 1 rog.

1 Onepauus noBepku
Mpu NpoBEAEHMM NOBEPKN AOIMKHBI ObITh BbINONHEHbI ONepaLyy, ykasaHHble B Tabnuue B.1.

Tabnuua B.1

HaumeHoBaHuWe onepaLum Homep nyHKTa METOAMKM
BHeLwHWiA ocMmoTp 5.1
OnpobosaHue 5.2
OnpegeneHne NOrpeLLHoCTM 5.3

2 CpepacTBa noBepku
2.1 Tlpu npoBefeHUN NOBEPKN JOIMKHBI MPUMEHSTLCS CTaHAAPTHbIE 0Bpa3ibl rasoBbix cmecen (TCO MNIC) B
BannoHax nog AaBneHneM, ykasaHHble B Tabnuue B.2.

Tabnuua B.2
Ne FCO HanmeHoBaHme Obwewmras Homep MCO MI'C no Mpenen Aonyckaemo
Jonst abConoTHOM NOrPELLHOCTY
nrc KOMMOHEHTOB 0 peecTpy o
kucnopoga, % artecraymm, %

1 Kucnopog-asot 0,5+0,05 3716 - 87 +0,02
2 Kucnopog-asot 1,9+£0,1 3721 -87 +0,03
3 Kucnopog-asot 4,75+0,25 3722 - 87 + 0,05
4 Kucnopog-asot 10+ 1 3726 - 87 +0,1

5 Kucnopog-asot 24 £1 3726 - 87 +0,1

2.2 [pv npoBeaeHUM NOBEPKU OMKHbI NMPUMEHSATLCA CreayoWmne CpeacTBa U3MEpPEHUiA 1 BCnomoraTeNbHoe
obopypoBaHue:
—  pepyKTop rasosbli, 06ecneymnBatoLLmin noHwxeHne aasnequs go 10 — 15 kMa;

— potametp tvna PC, TOCT 13043 ¢ BepxHum npegenom uameperns 60 n/y, npoweaiunia nosepky no MNP
50.2.006-94;

—  Munnuamnepmetp knacca TouHoctu 0,1/ 0,04;

—  CeKyHAoMep;

—  nobyautens nogaum Bo3ayxa.

Mpumeyanmne. BoaMoXHO NpUMEHeHNe Lpyrux TUMOB CPEACTB U3MEPEHNI C XapaKTEPUCTIKaMK, YKadaHHbIMU B
n.2.

3 TpeboBaHusa 6ezonacHoCTH
3.1 Tpwv npoBeaeHUM NOBEPKN JOMKHbI BbINOMHATLCS:

—  npasuna 6e3onacHoi akcnnyaTauun cocynoB, paboTatoLmx noa AaBMEHNEM;
—  npaBuna TexHUkN 6e30nacHOCTI Npu SKCITyaTaLn ANEKTPOYCTaHOBOK.

4 YcnoBusi noBepku U NOATOTOBKM K HeW

4.1 Tlpu npoBeaeHnn noBepk GIOK SNEKTPOHWUKM razoaHanuaatopa AOIKEH HaXO4UTLCA NpW TemnepaTtype
okpyxatoweit cpegpl (25 = 10) °C, Hanpsxenun nutanus (220 £ 10%) B, pacxog nosepoyHoi rasosoin cmecy (20 + 2)
nh.
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4.2 TloBepka rasoaHanusaTopa NpoOBOAMTCA B ero paboyem nonoxeHnn Ha pabotatowiem o6opyaoBaHUmM npu
LUTaTHbIX NapameTpax ero paboTbl (Mbo AaTunk 4oMKeH ObiTb YCTaHOBMEH B METPONOMNYECKI CTEHA C TEMNEPaTYpOiA,
COOTBETCTBYIOLLEN paboyen TemnepaType ra3oBoi CPeabl B MECTE YCTaHOBKM AaTuKKa).

4.3 TloakntoyuTb K BbIXOOAM aHarnoroBoro curHana munnuamnepmeTtp knacca touHoct 0,1/ 0,04.

5 T[lpoBeneHune noBepkm
5.1 BHelHWA ocMOTp
[pu BHELLHEM OCMOTPE AOMKHO ObITb YCTAHOBNEHO COOTBETCTBUE MOBEPSEMOTO ra3oaHan13aTopa crnegyowmm
TpeboBaHMAM:
—  KOMMNMEKTHOCTb ra3oaHanu3aTopa (3a UCKMOYEHNEM MOHTaXHOMO KOMMOHEHTa) JOMKHA COOTBETCTBOBATb
TpeboaHmam HT[;

—  rasoaHanu3aTop He AOSIKEH UMETb NOBPEXAEHWUHA, BIMSIOLMX Ha ero paboTocnocobHOCTb.

5.2 OnpoboBaHue
OnpoboBaHue rasoaHanmsaTopa OCyLLEeCTBSETCS B COOTBETCTBMM C N. 2.3.2 P3.

5.3 OnpegeneHne OCHOBHOM NOrPELLHOCTY

5.3.1Togatb Ha JaTunK COOTBETCTBYIOLLYIO (CM. M. 2.3.2 P3) noBepoYHyI0 ra3oBy0 CMeCh, YCTaHOBUB Pacxop
ra3a (20 £ 2) n/u. Mocne nogauu rasoBoi CMeCK BKIIOUMTb CekyHOOMEpP 1 Yepe3 10 cekyHa CHATb NoKasaHWe BbIXOQHOTO
TokoBoro curHana (BTC).

5.3.2[Npopenatb onepauuio no n. 5.3.1 ¢ KaxQomn 13 cMecei, nepeuncneHHsix B Tabnuue B.2, ans ayx auana-
30HOB W3MEHEHWS BbIXOLHOMO TOKOBOMO CUrHana:

—  ans auanasoHa uamepenus 0,1 — 25% 06. ucnonb3oBatb Bo3Ayx U cmeck Nod, Ne5;

—  ans guanasoHa nameperns 0,1 — 10% o06. ucnonbaosatb cmecn Ne3 n Ne4;

—  ans guanasoHa uameperns 0,1 — 5% 06. ucnonbaosatb cmecu Ne3 1 Ne2;

—  ans guanasoHa uameperns 0,1 — 2,5% 06. ncnonb3oeath cmeck Nt n No2.

5.3.3Paccuntatb n3mepeHHble 3HaYeHus cogepxanus Oz Ans Kakaon CMecu no popmyne:
Ai = (IEbIX - IH) / K, % 06, (B1)

roe:

lsox — BbIXO[IHOW TOKOBbIN CUrHan, MA;

ls, K — HayanbHoe 3Ha4eHue ananasoHa uameHenns BTC v koachduumeHT npeobpasoBaHusi, COOTBETCTBEHHO,
yKa3aHHble B PykoBoACTBe no akcnnyatauum (bopmyna (1) v Tabnuua 2).

[a30aHann3aTop CYMTaEeTCs BbILEPXKABLUMM UCMbITAHWS, €CN NOrPELUHOCTb B KaXOOW W3 TOYEK MpPOBepK
MeHbLLe 0nyckaeMon OCHOBHOW norpeLuHocTu (M. n.1.2 P3):

A2s < (Ap=0,1% 06.);
Y5 < (ya =% 2,5% 06.);
Vio < (ya = £ 2,5% 06.);
Y25 < (va =+ 2,5% 06.)

6 OdopmneHue pe3ynbTaToB NOBEPKM

MonoxuTenbHblE pe3ynbTaTbl NOBepKM, B cooTBeTCTBUM ¢ Ne496-03 ot 23.12.2019 r., noaTBEpKOAOTCS CBEAE-
HWSIMUM O pesynbTaTax NoBEPKM CPELACTB M3MEPEHMI, BKNIOYEHHBIMM B PeaepanbHbIi MHGOPMALMOHHBIA (oA no obec-
NeyYeHno eMHCTBA N3MEPEHUIA.

Mo 3asBneHno BnagenbLia CPeACcTBa N3MEpEHUA Unv NuLa NpeacTaBUBLLETO €ro Ha MoBepKy, Ha CPeacTBo 13-
MEpEHNs HAHOCST 3HaK MOBEPKM, W (MnK) BblAAETCA CBMAETENLCTBO O NOBEPKe, U (MNu) B nacnopT npubopa BHOCKTCA
3anu1cb 0 NPOBEAEHHOI NOBEpPKe, 3aBepsemast NOANMUCHI0 MOBEPUTENS 1 3HAKOM NOBEPKU C YKazaHWeM [aThbl MOBEPKN UMK
BbIJAETCS U3BELLEHNE O HEMPUrOAHOCTM K MPUMEHEHMIO CPEACTBA M3MEPEHMIA.

PesynbTaThl NOBEPOK, BbINOMHEHHLIX B Poccuitckon GegepaLym ynonHOMOYEHHBIMM OpraHamu
CTaHgapTU3aumm n MeTponorum, 4ocTynHel Ha camnte ®rC «APLUHY.
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NPUNOXEHUE I

(obsizaTenbHOe)

MACMOPT

Poccuitckas ®egepaums

AKLIMOHEPHOE OBLIECTBO «3KOH»

FA3SOAHAJIU3ATOP KACITOPOLA
TBEPOOJNEKTPONUTHbINA «3KOH»
NMACNOPT
9KOH 1.0005 NC

Hl © @Bk

OOBHUHCK, 2025
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1 O6wwme cBeneHuns 06 nzgenum

TBEpO03NEKTPONUTHBIN razoaHanusartop kucropoga « IKOH».

JaTtymk Ne

, briok anekTpoHukK Ne

lMpeobpasosatenb nHTepdenca RS485 — RS232, unu RS485 — USB He BXoanT B KOMMNEKT NOCTaBKM.
Warotosutens: AO «3KOH», 249037, Poceus, Kanyxckas obn., r. OBHuHCK, yn. flecHas, 4. 9.

Ten./®akc: +7 (484) 396-62-66

2 OcHOBHbIe TeXHUYECKME XapaKTEPUCTHUKM

HanmeHoBaHuWe napameTpa 3HaveHve Kannbposky nposen
[nana3oH n3MepeHus cogepaHus Kucnopoaa, 01 -25;0,1-5;
% 06. 0,1-10;0,1-25
Temnepatypa YyBCTBUTENBHOTO 3IEMEHTa AaTunKa,
°C
[lnanasoH n3MeHeHMs BbIXOGHOrO TOKOBOIO
curHana, MA « » 20
Hanunuune nHtepdeinca RS485
MMpenerns! fonyckaeMon OCHOBHOW MOMpeLHOCTY: lMoBepka BbINONMHeHa. MoBepuTens
B ananasore 0, 0,1 - 2,5%, % 0b.
B amanasoHe 0, 0,1-5;0,1-10;0,1-25, %
Bpemsi ycTaHOBNEHWS NoKa3aHui, ¢
labapnTHble pa3Mmepbl AaTymKa: /

AMMHA NOTPYKHON YacTh, MM

obuwas gnuHa, Mm « » 20

3 KomnnekT noctaBku 4 CBupetenbCTBO O NpUeMKe
HaumeHoBaHue Kon-8o | MpumevaHue ["a3oaHanusatop kucnopoga
[atuuk rasoaHanusaropa 1 TBEPLOANEKTPONMUTHBIN «SKOH»
Bnok SJ'IeKTpOHVIvKVI razoaHanuaatopa 1 B COCTABE ATYMKA KICTIOPOa
Kabenb ceteBoit 1 OnuHa 1 m. No
Kabernb coeanHUTENbLHBIN 1 OnuHa M. 1 6rioKka ameKTpOHMKM No
Kabenb BbIxogHOM (YHU. TOK. BbIX.) 1 OnuHa 1 m. COOTBETCTBYET TEXHUYECKAM YCTIOBMSIM
Punutp:Mopue. 8 Mw. | 1 TY 95 2468-2000 1 MPU3HAH FOTHIM
BcraBka nnaskast 2 3A [Ns aKCnnyaTauuu.
Pasbém ans uHtepdenca RS485 1 Mo 3akasy, Tun: 2PM18KIM4LL5SB1
PykoBOACTBO MO 3KCMyaTaumm 1 flara uinycka « ? 20
ALWKMK TapHbIA 1 lNo 3akasy an/eMKy rposen

5 TlapaHTuiiHbIe 06sA3aTenbCTBa

5.1 Wa3rotoBuTenb rapaHTUpyeT COOTBETCTBUE rasoaHa-
nusatopa TpeboBaHMSM TexHW4eckux ycnosuid TY 95
2468-2000 npu cobniogeHu notpebutenem ycrosuin u
npaBuil  TEXHUYECKOrO OBCMyXMBaHWS, SKCNnyaTaumm,
TPAHCMOPTUPOBKA W XpPaHEHMsl, YCTAHOBEHHbIX 3KCMya-
TaLMOHHOW AOKYMEHTaLWEN.

5.2 T[apaHTUIHbIA CPOK XpaHEHUs 1 SKCMyaTaLum raso-
aHanusaropa CO [HS OTIPY3KW, NOATBEP-
XOAAEMOrO OTrPY304HbIMW LJOKYMEHTaMMU.

5.3 PeMOHT B TeyeHue rapaHTUHOMO Cpoka MPOW3Bo-
puTcs 6e3B03Me3HO NPeanpUATUEM-U3rOTOBUTENEM MPK
ycnosuu cobntogerns notpebutenem npasun akcnnyara-
UMW 1 XpaHeHus. Ha Bpemsi pemMOoHTa rapaHTUHbIA CPOK
npoAaneBsaeTcs.

5.4 TapaHTuitHble 06513aTeNbCTBA Ha ra3oaHanM3aTop He
pacnpoCTPaHAOTCS, €CK: NPUCYTCTBYIOT Crieabl MEXaHu-
YECKWX MOBPEXOEHWUN ANEMEHTOB KOHCTPYKLMM; NPOM30-
Lura noriomMka BCREACTBIE HenpaBUibHON 3KCnnyaTauuu,
TEXHUYECKOro 0BCIyXMBaHUS, XPaHEHUS UMK TPAHCNOPTK-
POBKY; NPOU3BEAEHBI HECAHKLIMOHUPOBAHHBIA PEMOHT VU
M3MEHEHNE KOHCTPYKLMM.

[0 UCTEYEHWM rapaHTUIAHOTO CPOKa SKCNNyaTaLumy PEMOHT,
HacTpolika, kanubpoBka, NOBEpPKa 1 NOCTaBKa 3anacHbiX
yacTel rasoaHanusaTopa MOryT OCYLLECTBNATLCS MO OT-
[EernbHOMY JOroBOpy Mexay notpebutenem u npegnpus-
TUEM-U3rOTOBMUTENEM.

MogrotoBka K MCMONb30BaHMIO, MyCK B 3KCMyaTauuio,
HacTpolika, kanubpoBka, a Takke NoBepka rasoaHanusa-
TOpa MOXET NPOBOAUTLCA NPEeaNpPUATUEM-U3rOTOBUTENEM
Mo OTAENbHOMY LOrOBOPY.
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PucyHok 1 — [atumk rasoaHanusatopa kucnopoga «OKOH»;

1 — Kopnyc aaTynka, 2 — YyBCTBUTENbHbIN 3rIEMEHT, 3 — HarpeBartenb, 4 — dnaHel, 5 — obevalika skpaHa, 6 —
KNEMMHbIN donaHeL, 7 — WrekepHbli pasbém, 8 — Tpyoka MNI'C, 9 — kpbiwka Tpybkwm MIC, 10 — cMeHHbIN punbTp.

D11
4 oTB

@ 140

PucyHok 2 — Pa3mepb! yCTaHOBOYHOMO oriaHLa 1 Npoknaaku
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1 — cTeHKa AbIMOX0Aa, 2 — HanpaenstoLas Tpyba, 3 — ycTaHOBOYHBINA hnaHel, 4 — npoknaaka, 5 — dnaxew, gatumka
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PucyHok 4 — PacnonoxeHue anemMeHToB Ha nnare
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PucyHok 5 — Mnata. Cxema anekTpuyeckas npuHUMnuansHas
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PucyHok 7 — [a3oaHanuaatop. Cxema anektpuyeckas npuHumunuansHas. C nirepdeiicom RS485
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PucyHok 8 — BHelwHuit BuA 6roka SneKkTpoHWKM

PucyHok 9 — KnemmHbIl donanel, KommyTaLlmMoHHas cxema.
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Pe3suctopsl MIT - 0,125

R2
R4
R5
R10
R16
R17
R19
R20
R21
R22
R24
R25
R26
R27
R28
R30
R31
R38
R41
R42
R44
R47
R48
R49
R50
R51
R52
R53
R54
R55
R56
R57
R58
R59
R60
R61
R62
R63
R64
R67
R68
R69*
R76*
R83
R84
R85
R89
R93
R99*
MNT-0,5
R85

* — nopgbupaeTca npy HacTpoike

91 kOm
91 kOm
270 kOm
36

560

560

12 kOm
22 kOm
8,2 kOm
8,2 kOm
91 kOm
15 kOm
10 kOm
91 kOm
91 kOm
12 kOm
91 kOm
30
nepemblyka
3 kOm
1,3 MOm
8,2 kOm
100 (120)
4,3 MOm
8,2 kOm
7,5MOm
16 kOm
51 kOm
1,3 MOm
820 kOm
8,2 kOm
1,3 MOm
2 kOm
51 kOm
8,2 kOm
1,3 MOm
8,2 kOm
8,2 kOm
2 kOm
36

560

91 kOm

8,2 kOm
3,9 kOm
100
nepemblyka

3,9 kOm

C2-29,0,1%

R6

R8, R9, R14
R10

R33

R37

R40

R43

R36

R73, R74

R3, R32

R37

R70, R71, R77
R78, R90

R80

R81

R82

R75, R99

3296W

R7, R12, R13, R18

R29, R34, R91
R11,R15

R46

R72,R79

R35

R88, R94

KWAM - 0,125

R1
R23

Tepmopesuctop
R39

MocTt

BbINPAMUTENLHbIN

VD3

15 kOm
7,5 kOm
7,5 kKOm
44 2 xOm
5,1 kOm
44 2 xOm
511 kOm

1,4 xOm
825
210

51

12 kOm
12 kOm
1 kOm
1,2 kOm
200
51,1

10 kKOm
10 kOm
2,0 kOm
5,0 kOm
100

20 kOm
20 kOm

680 MOm
100 MOm

24,5

Wo2Mm

28

NEYATHASA NMNATA. NEPEYEHb SNIEMEHTOB
KoHpeHcaTopbl

K-50-35
C3,C4
C5, C6, C12, C23

KM -6

C1
C13,C14
C15-C24

K53 - 1a
C2, C7, C9, C11
C10

Ovonbi
VD5

VD8
VD12

CTabunuTpoHbI
VD1, VD2

VD6, VD7

TpaHsuctopel
VT4

VT3

Mukpocxembl
DA1, DA3

DA2, DA8
DA4

DA5

DAG

DA7
DA10
DA9
DA11
DA12

1000 Mk® x 25 B
47 mkd x 16 B

1 Mk®
33nP
0,22 mkd

10 Mkd x 16 B
22 Mk® x 6 B

KO521
KT3102

K209

[8141
[1818E

KT3117
KT817

K140Y[17A
TLO84SN
LM7815
LM7915
K525M1C2
AD620
KP554CA3
K159HT1
MOC 3023
KP140Y[1608
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YCTAHOBOYHbBIE 3NEMEHTbI

1. Pamka uHaukatopa

2. MNepekntovarens RCL 371-1-3-4
3. [epxatens npepoxpanutens (2)
4. MNpegoxpaHuTens (2)

5. KHonka gBoitHast

6. Tymbnep ABOMHON

7. A1307 (2)

8.BT 138

9. 2PM14-4 (xomnn.)

10. 2PM18-7 (xomnn.)

11. 2PM18-4 (komnn.) (aBa komnn. npu Hanuuum RS485)
12.CN3 - 15 kOm

13. TPMMLL-1-31 (komni.)

14. BLS-3 (komnn.)

15. TpaHcdopmatop TMI 125-C3

Ana 3AMETOK

3AKA3ATb: 9KOH 2a3oaHanusamop
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