OKI142 1522

NMPEOBPA3OBATEINU
MPOMbBILUJIEHHBIE
UT-2511, NT-2512

PykoBoacTBO No akcnnyaTtauum
PBA.421221.001P3

©



'PBA.421221.001P3

COOEP>XXAHUE
1 MPUHUUN PABOTbI MPEOBPA3OBATEJIEMN........c.coveeeeeeeeee et 4
P 10 L L0 I e T L 1 o 6
3 YKA3AHUSA MEP BE3OMACHOCTWU .......cccoeeieeeeeeeeeeeeeeeeeeneeessessssesessssssssssssssssssnssnnsnnnnnnns 8
4 NOArOTOBKA MPEOBPA3OBATEJIEU K PABOTE ........cccoeeeeeneeeeeseeseeseseseesesennes 9
4.1 PACMAKOBKA .....uuieiiiiiieeeeitie e e et e e e et e e e et e e e e e et e e e e e st e e e e esaaeeeesasaeeeessaneeesesanaaeees 9
4.2 MopsiAoK YCTAHOBKM MPEOBPABOBATEIIEM ....ccevvveeeiieeeeeeeeeeeitiiiaeeeeeeaeeeesssanaaeeeeasaeeennnns 9
4.3 MOHTaX 3NTEKTPUHECKMUX COELAMHEHMUM ......cceeveieeeeeieiaeeeeeeiee e e e et e e e e eaaa e e e e eea e e e eeaan s 10
5 PABOTA C MPEOBPA3OBATEJIAMMU ...........cooeeeeeeeeeeeeeeeeeeeeeeeseesssssssssssssssssss s s s s e ssnsnnes 18
5.1 YkaszaHus no paboTe C NPEeOBPABOBATENIEM ........cuvuuiieeeeeeeeeieiiiiiaeeeeeeeeeeenennnaaaeeaaens 18
5.2 BKIMIOYEHNE NMPEODPABOBATENIH ...ceeeeeeeeriiieeeeeeeeeeietannaaeeaeeeeeeeensnnnaaeeeeaeeeenesnnnaaaaaaees 18
5.3 OcobeHHOCTM ynpaBneHUs1 NPE0OPABOBATENAMM.......ceeeeeeeeeerriiiieeeeeeeeeeeannnnaaeeeaaens 18
6 PEXUM «UBMEPEHWUEN ........cccoeeeieeeeeeeeeeeeeeeeseeeeeeessssssssssssssssssssssssssssnsssssssssssnsnsnnsnnnnnns 20
7 BJIIOKUPOBKA U AKTUBU3ALIUA PABOTbI KITABUATYPbI.........cceeeeeeeeeeeenneeneees 21
7.1 AKTMBU3AUNA PABOTBI KNMABUATYPDB ceeevveeueeeeeeeeeeeieinnaaeeeeeeeeeessnnnasaeeaeeeeeesnnnnneeeaeees 21
7.2 BITOKMPOBKA KITABUATYPDB..ccetueeeeeitieeeeettaeeeeetaaeeeeeaaseeeeesnaeeeeasaaeaeessnnseeeesnnnaaeeesnnns 22
7.3 VIBMEHEHME MAPOIIH c.eevtieeeeeiei e e ettt e e ettt e e e et e e e e e et e e e e e es e e e e e aaa e e e eesaa e eaeesaaeeeeesaans 22
8 BbIBOP EONHULL USMEPEHMM ..ot seess s sss s sss e s 22
9 AOCTYN K ®YHKLUMAM U HACTPOUKAM NPEOBPA3OBATENA........cceceeneernennee. 23
10 PYYHAA YCTAHOBKA TEMIMEPATYPDI ... 23
10.1 BkntoyeHne pyHKUNN PYHHOW YCTAHOBKN TEMMNEPATYPD ...eeereieeeeeeiieeeeeerieeeeennnannns 23
10.2 PYYHOWN BBO TEMIMEPATYPDB ...cciiiiiiiiiiiieiiaeeeieeeeeeeeeeeeteeeeeeeteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 24
10.3 BbikntoyeHne yHKUUN PYHHON YCTAHOBKU TEMMEPATYPDL...ccciieeieeeieeiieeeeeeeeeaeeeeeeenn 25
11 KOHTPOJIb NAPAMETPOB 3NEKTPOAHOWU CUCTEMDI .......ccocevrerrerreerneeraeennes 25
12 PEOAKTUPOBAHUE KOOPOAMHAT U3OMOTEHUWANIBHON TOUYKM ................... 26
13 PEXKUM CHACTPOWMKAD .......oeueerereeereseeeesesseseesessssesssssssessessssssssssssssssssssssssssssssssnses 28
13.1 TPaAYNPOBOUHBIE PACTBOPD ...ceeeeueuuueeeeaeeeeieeunnnaaeeeaeereeensnnnaaaaaeeeeeessnnnnasaeaeeeeeeenes 28
13.2 BapUaHTBI TPALAYMPOBKM .....cceeeeeeiiiieeeeeeeeeeeeetaae e e e e eeeeeeeasssnaaeeeeeaeeeesssnnnaeaeaaaeenesnes 29
13.3 T10ArOTOBKA K TPAOYMPOBKE ....evuueeeeitieeeeeiieeeeeetaeeeeeesaaeeeeasaaeeeeasaaaasessaeeaeesnnnaeas 29
13.4 BbINONMHEHNE TPAAYMPOBKM ....cceveeeeeeitee e et e e e eete e e e eea e e e e e aa e e e e eaa e e e e esaaeeeeesnnn s 30
13.5 KOHTpOrb NpaBuUbHOCTU NPOBEOEHUS TPAAYMPOBKU. ...ceeveeeeeeeeeeeeeeeiiiiaaaeeeeeeeeeeens 35
14 HACTPOMKA AHAJIOIOBOIO BbIXOAHOIO CUTHATIA .........coveererreereeeseenens 35
15 BPEMEHHOE YOAEPXXAHUE BbIBPAHHOIO YPOBHA AHANNIOIOBOI'O
BbIXOOHOIO CUTHAITIA ...t eeeeeeeeeseeessse s ss s s s s e s s s s s s s s s s s s s s s s s s s s s s s s ssnsnsnsnnnnnnnnnnnnnns 37
15.1 BKITFOUEHME PEKMMA ....uuuieeeeeeeeeiiiiieeeeeeeeeeeeetaaaa s e e e e eeeeeeasssnseeeeeaeeeessnnnnnseaeeeeeeennns 37
15.2 BBIKITIOUEHME PEKMMA......eeeeeeeeeeitiiiaeeeeeeeeeeettnnaaaeaaeeeeessssnnasaaaeeeeeessnnnnasaeaeeeeeesnes 38
16 OTKIMKOYEHUE U BKITIOYEHUE AHANOIoBOIO BbIXOOAHOIO CUIHATNA....... 39
16.1 OTKIIIOYEHNE QHANOTOBOIO CUMHAMA .ieiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 39
16.2 BKNIOYEHNE AHAMOTOBOIO CUTHATTA ...uueeeeeeeeeiiiniaaeeeeeeeeeaennnnaaaeeeeeeeeennnnnnaeaaeaeeeeenes 39
17 ABTOMATUYECKAA OUATHOCTUKA UBSMEPUTENBbHOIO 3JIEKTPOAA .......... 40
17.1 BKITHOUEHUE PEKUMA .....cevveneeeetieeeeeetiieeeeeetie e e e e et e e e eeea e e e e eaa e e e e eabaeeesesaaaeeeesaannnns 40
17.2 CArHaANN3ALUNA HENCTIPABHOCTM ...vvuueeeeeeeeeeettiieeeeeeeeeeeeasasnaaeeeeeseeeessaannaeeaeseeensnes 42
17.3 BbIKIIOUEHME PEKMMA .......ueeeieiieeeeeiteeeeeetaee e e e eeaeeeeeeaa e e eeeaa e e eeeasaeeaeesaaeeeeesnn s 42
18 ABTOMATUYECKAA OUATHOCTUKA JJNEKTPOOA CPABHEHMUA ...................... 43
18.1 BKITFOUEHME PEKMMA ....euueeeeeeeeeeiiiiiae e e e e eeeeeeetaaea s e e e e e e eeeeaaannaseeeeeaeeeessnnnnaaeeaeeeeeennns 43
18.2 CurHanm3aumnst O HENUCTIPABHOCTM .......uueeerrieeeeerieeeeeetieeeeeeaeeeeeeaaaeeeseaaaeeeeesannnnns 44
18.3 BbIKIIOUEHME PEKMMA ......uueeeiiiieeeeeiiie e e e eetee e e e e eae e e e eea e e e e eaa e e e e eaa e e eeesaaeeeeesna s 44
19 ABTOMATUYECKASA OAUATHOCTUKA NPEOBPA30OBATENEN. XAPAKTEPHbIE
HEUCTMPABHOCTU U METOAbI UX YCTPAHEHUA ... 44
] o 70 1 L0 s 17 ] 49
3HauveHnsa pH pabounx atanoHoB (TOCT 8.134-2004) ........ccoovveiiviiiieieeeeeeeeeee e 49




PBA.421221.001P3

[MpeobpasoBaTenu npombiwneHHole NT-2511 n NT-2512 (nanee — npe-
obpasoBartenun) npegHasHavyeHbl 4N U3MEPEHNSA NEKTPOLBMXKYLLEN CUMb
(340C) nepBUYHbLIX M3MeEpPUTENbHLIX NpeobpasoBartenen (ganee - anek-
TpogHas cuctema), NPUMeHsIEMbIX ANS NOTEHUNOMETPUYECKNX USMEPEHNN,
npeobpa3oBaHNA U3MEPEHHOW BENUYUHbLI B 3HAYeHWe rokasaTens akTus-
HOCTWM MOHOB Bogopoada (pH), a Takke nHankaumm sennunHbl A4C nnu 3Ha-
YyeHust pH Ha BCcTpoeHHOM gucnree. B koMnnekTe ¢ nepBuYHbIM TepMonpe-
obpasoBaTtenem conpoTuBrieHns npeobpasoBaTenn MOryT Takke npon3Bo-
OUTb U3MEepeHne MU BbIBOOUTb Ha OUCNAEn Temnepartypy aHanusanpyemomn
cpenpbl.

[MpeobpasoBaTtenn cooteetcTBytoT OCT 27987-88, u moryt npume-
HATLCA N9 HENPepbIBHbIX MOTEHLUMOMETPUYECKNX U3MEPEHUN B TEXHOMO-
rMMYecknx BOAHbLIX pacTBopax WM nynbnax (B T. Y. NpY aHanu3e BOAbl C HU3-
KOW 31IEKTPONPOBOAHOCTLIO) B CUCTEMAX KOHTPOMSA U yNpaBfieHNs TEXHOMO-
rMYeCcKMMU rnpoueccamm passimyHbiX BUAOB SKOHOMUYECKON OeATENbHOCTH.

[MpeobpasoBatenn NT-2511 n UT-2512 dopMUpyoT aNeKTpUYecknumn He-
NPepbIBHbLIM @HANoroBbIl BbIXOAHOM CUrHasm MOCTOAHHOrO Toka oT 4 [0
20 mA no NOCT 26.011-80, nponopumnoHarnbHbih pH aHannanpyemon cpe-
Aabl unu 3 C anekTpoaHOW CUCTEMBI.

MpeobpasoBatenun NT-2512, kpome TOro, obecneymsaroT LBYXCTOPOH-
HIOKO LMPPOBYIO CBA3b B CMCTEMAX aBTOMAaTUYECKOro KOHTPONS U ynpasne-
HWA C Nepegaden pe3ynbTaTtoB U3MEPEHNS U YNPaBsOLWNX CUTHAMOB.

[MpeobpasoBaTenn COBMECTHO C pasfnMyHOM apmaTypou (Hanpumep,
an-snT, OM-7AT, OMfr-4M, OM-5M, BI'-1AT v gp.) n anekTpoaHbLIMN CUC-
TemMaMn MOryT BXOAUTb B COCTaB aHanu3aTtopos, obecneynsatoLmnx npose-
AeHne N3MEPEHUN B OTKPbITBbIX M 3aKPbITbIX EMKOCTSAX, B TpybonpoBoagax u
cuctemax npoToyHoro npobootbopa. lNpeobpasoBaTtenn paccyMTaHbl Ha
paboTy ¢ NoObIMK 3NEKTPOAHBIMU CUCTEMaMU, B TOM YMCIIE BKMNHOYaAOLLN-
MU B cebda TBEpPAOKOHTaKTHbIEe N3MepUTENbHbIE 3NEKTPOabl, Hanpumep ce-
pun SCT. BnekTpoaHble cucTteMbl MOTyT ObITb NOAKMOYEHBI K Npeobpaso-
BaTensm no andpdepeHumarnbHon nnm HegnpdepeHumanbHON cxeme.

[MpeobpasoBatenn WNT-2511 BbinyckalTcad C BXOO4HbIM AnddepeHum-
anbHbIM ycunutenem, UMerLnMM [Ba BbICOKOOMHbIX BXO4a, WHAMKaLMEWN
pesynbTaToB U3MEPEHUS N BbIXOAHLIM YHUMPULNPOBAHHBIM CUrHanNoM no-
CTOSIHHOrO TOKa.

[MpeobpasoBaTenn UT-2512 BbinyckaeTcsa ¢ BXoAHbIM auddepeHumnans-
HbIM YCUNUTENEM, MMEIOLWNM [Ba BbICOKOOMHbLIX BXO4a, MHOMKAUWEN pe-
3yNbTaTOB M3MEPEHUS, BbIXOAHLIM YHUMPUUNPOBAHHBIM CUMHANOM MOCTO-
SIHHOro Toka M obecnedmBarOLLMM MOAYMPOBAHHYK MNocnenoBaTeNbHYHO
ABYXCTOPOHHIOKW UM(PPOBYIO CBSA3b C KOAMPOBKOW CUrHama MeToaoM 4ac-
ToTHOro casura (FSK) B cuctemax aBTomMaTtMyeckoro KOHTpPOsis U ynpasrie-
HUS.

OCHOBHbIe TEXHUYECKME XapaKTEePUCTUKN, METOAMKA NMOBEPKN U yKa3aHNA
No rpagympoBke nanoxeHol B popmynape NPBA.421221.00100.
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1 MPUHLUMN PABOTbI MPEOBPA3OBATENEN

1.1 B ocHoBy paboTbl npeobpasoBaTenien NOfIOXKeH NOTEHUNOMETpUYE-
CKn MmeTon namepeHumn senmymHel pH n Eh pactesopos.

[Mpn nsmepenunax pH (unn Eh) pactBopoB ncnonb3yeTcsa anekTpoaHas
cucTtema, CoCTosLLasa U3 U3MePUTESIbHOIO 31IeKTpoaa U arnekTpoaa cpaBHe-
HUSA. OTU SNEKTPOObl MOTYyT NMpeacTasBnsaTe cObOM Kak pasgeribHble YCTPOon-
CTBa, Tak u bbITb 06beaMHEeHbI B OAHOM Kopryce (KOMOUHMPOBAaHHLIN 3rek-
Tpo4). OneKTpogHaa cuctema, NorpyXeHHas B aHanmsupyemblni pacTBop,
pasBuBaeT anekTpoaswxkylwyto cuny (34C), nponopumnmoHanbHy Mokasa-
Tent akTUBHOCTU MOHOB Bogopoaa (pH) nnv cOOTHOLEHUIO KOHLUEHTpaLumm
OKWUCINEHHOW 1 BOCCTaHOBIIEHHON (DOPM pPeJOKC-CUCTEMBI.

OOC aneKkTpoAHOM CUCTEMBbI 3aBUCUT Takke OT TemnepaTtypbl aHanusu-
pyemMoro pacteopa. [ns yyeTta aT0ro BAnaHNA (TepMoKomMneHcauum) B npe-
obpasoBaTensax npeagyCMOTPEH KaHan uaMepeHus TemnepaTypbl. B kadve-
CTBE MEPBUYHOIO U3MEpPUTENbHOro npeobpasoBaTenisi UCNOMb3yeTcs Tep-
MOJaTuYUK, BbIMOSNHEHHbLI HA OCHOBE TEPMOpPE3NCTOopa.

PacueT 3HauyeHus pH ocyuiecTengaeTcd no cnegyrowen gopmyne:

pH = pXi — (E - Ej)/ Ks * (54,1 + 0,198t), (1)

roe E — namepenHaa SC anekTpogHom cuctemsol, MB;
pX; — KoopanHaTa n3onoTeHunanbHON TOYKM SNIEKTPOLHON CUCTEMDI;
Ei - KoopanHaTa m3onoTeHumanbHON TOYKN 3NEKTPOAHOWM CUCTEMBDI,
mB;
Ks - 0ONSA, KOTOPYKO COCTaBNseT pearnbHas KpyTU3Ha 3S1IeKTPOLHOM
XapaKkTepPUCTUKN OT TEOPETUYECKOro 3Ha4YeHuns, paBHoro (54,1 + 0,198¢t);

t — TemnepaTypa pacTBopa, M3MepeHHasl Npu NOMoLLU TepMoaaT4m-
Ka Unv BBeAeHHas BpyyHyto, °C.

° UN3onomeHyuanbHoOU Ha3bleaemcsi mo4vka, 8 komopou 3[C anekmpoo-
1 HOlU cucmeMbl He 3asucum om memrnepamypbi, a coomeemcmeayroujue
ell 3HavyeHusi «pXj» u «E;» Ha3blearomcsi KOoopOUHamamu U30MoOMeHyu-
aZlbHOU MOYKU.

B cny4ae ucnonb3oBaHus npeobpasoBaTens B KOMMMEKTE C U3MepU-
TeSbHbIM 3NEeKTPOAOM, HE MMEKLLEM HOPMMPOBAHHbLIX KOOpAMHAT M30rMo-
TeHUManbHOW TOYKM (Hanpumep — CypbMsIHOWM anektpod) B dopmyne (1)
BMECTO 3HayeHnn «pXj» U «Ej» COOTBETCTBEHHO MCMNOSMb3yeTCca MNoKasa-
TeNnb aKTMBHOCTM MOHOB U J3[C 3neKTpoaHON CUCTEMbl B MEPBOM rpagym-
poBo4YHOM pacTtBope (13). B atom crnydae Temnepartypa aHanM3anpyemoro
pacTBopa He OOoSfhKHa OoTnmM4vaTbCa OT TemnepaTypbl pacTBOPOB, UCMOSb-
3yeMblIx npu rpagynpoBke 6onee 4yem Ha 2,0 °C.

1.2 3[1C anekTpogHOM cuCcTEMbI N3MepsieTcsa 1 npeobpasyeTcs B 3HaYe-
Hue pH, KOTopoe BbIBOOUTCS Ha Aucnnen npeobpasoBaTtenen.
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Kpome atoro Ha gucnnen npeobpasoBatenien MoOryT BblIBOOUTBLCSA pe-
3ynbTatbl MamepeHnn SNC anekTpoaHOW napbl U TemnepaTtypbl aHanuau-
pyemoli cpeapbl B eanHuuax MB 1 °C cooTBETCTBEHHO.

1.3 3HaveHue pH wnu 304C anekTpogHon cucTeMbl npeobpasyeTcs B
YHUPULMPOBAHHbLIN aHaNoroBbIN BbIXOQHOW CUrHam NOCTOAHHOIO TOKa oT 4
0o 20 mA n no gBYXNPOBOLHOW JIMHUWN CBSA3W NepefaeTcd B CUCTEMbl KOH-
Tponsa n ynpaesneHus. 1o aTon e NnMHUKM oT Brnoka NUTaHUs NPON3BOLUTCS
nuTaHne npeobpasoBatenen. lNpeobpasoBatenn u ycTpoucTBa ynpasre-
HUA MOryT BbITb pasHeceHbl Ha paccTosHue Ao 1,5 Ku.

B mogundukauum UT-2512 npeayCMOTpPeHO Takke Uchnorb3oBaHue und-
poBOW CBA3M C uHTepdencom ctaHgapta BELL 202 n koguposkon curHana
meTogom 4YactoTHoro casura (FSK), npotokon ceasu HART (Highway
Addressable Remote Transducer) — Bepcua 5 (nanee — HART-npoTtokon).
LingppoBaga cBsa3b B npeobpasoBaTtenax UT-2512 ocyuwecTBnseTcs no Toun
Xe INMHMK, KoTopas UCMOoNb3yKTCA NS coednHeHus npeobpasoBaTens C
MCTOMHMKOM MNUTAHUS U aHasrioroBbIMMU UCMOSTHUTENbHLIMU YCTPOUCTBAMM,
He MCKaXkasi aHaroroBbI CUrHarn.

LindopoBasi cBA3b Npu NPUMEHEHUM KOMIMbIOTEPA B CUCTEME YNpaBlieHUS
N perynnupoBaHnga TexnpoLecca Mno3BOSISeT BbINOSHUTL cneaytowme yHkK-
LNK:

- CYMTbIBaAHWE MO 3anpocy pesynbTaToB N3MepeHun (B TOM Yucrie Temne-
paTypbl pacTBopa);

- CYNTbIBAHWE N PefaKTUPOBAHME XPaAHALMXCS B NaMATU npeobpasosa-
Tens yCTaHOBOYHbIX U FpagyupOBOYHbIX KOHCTAHT;

- ynpaBneHune npeobpasoBartenem.

[MpumMep CTPYKTYPHOW CXEMbl MOCTPOEHUS CUCTEMbI aBTOMAaTUYECKOro
KOHTpoNSa 1 ynpaesneHus ¢ npumeHeHnem HART-npoTokona u npeobpaso-
Batens NT-2512 npueeneH Ha pucyHke 1.

CucTema ynpasneHWa
@ (=,
' ' o = AHanusarop
Il [d i
IR =T T
-=m - & ©
SEIEEEREEELI LS,
KomnbroTep Mogem
y yol-
4 - 20mMA+UNpOBORA CUrHAN __ 200
& = EEECEE
o_- _________
I ]
= s Enok nuTaHuA
Perynarop Camonucey T

PucyHok 1 — Cuctema aBTOMaTM4ECKOro KOHTPOMA 1 ynpasSieHNsa ¢ Npu-
meHeHnem HART-npoTokona n npeobpasosatensa NT-2512
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3anoxHHble B NnpeobpasoBatenu NT-2512 peweHna obnagatoT 60nbLIon
MMOKOCTBIO U MO3BOMAOT NErko BCTpavMBaTb €ro, Kak B COBPEMEHHbIE
LMGPOBbIE CUCTEMbI aTOMATUYECKOro KOHTPOMSA U PEerynimpoBaHng, Tak 1 B
CO3[aHHble paHee - aHarnoroBble.

2 KOHCTPYKUUA

2.1 KoHcTpykTuBHO npeobpasosatenu NT-2511 n NT-2512 BbiNosiHEHbI B
repMeTM4YHOM MeTannmyeckom koprnyce. Ha nuueBon naHenun npeobpaso-
BaTenen pacnonoXxeH AUCnien n knasunatypa.

B HWXHen 4YacTn kopnyca HaxoaMTCa repMoBBOAbI AN MOAKMYEHUS Ka-
Genen nepBuYHbIX NpeobpasoBaTenen, NUTaAHUA U UCMOSTHUTESNbHbLIX YCT-
POWCTB.

O6wwun Bng npeobpasoBaTenen npmBeaeH Ha pUCyHKe 2.

1. KnaBuatypa. 2. Uncposon gucnnen. 3. l'epmosBofbl. 4. BuHThI. 5. Kpbiwka. 6. Kopnyc.

PucyHok 2 — lNpeobpasosatenu NT-2511 n UT-2512
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2.2 Bca nHdopmauma o pesyrnbTatax MaMepeHun v gpyrasi BCcriomora-
TenbHas MHOPMaLNA OoTpaxaeTca Ha gucninee 2, pacrnosioKeHHOM Ha Iu-
LileBoM NaHenu npeobpasoBaTtens (PUCYHOK 2).

PacnonoxeHne UngpoBbIX NOMen U 3HaKOB Ha >KUOKOKPUCTaNNYECKOM
LMdPOBOM ANUCNNEe NoKa3aHo Ha pUcyHke 3.

KOHTPONbJHACTPOUKA]4-20 mA| EIEI! 3
N3MEPEHVERNIS VY BbIK1.|C

MANERN l'l

LH.HH ! ;

e'lmm%/"c ;

G2

1 Mone pexnmoB paboThi;

2 OcHOBHOE UNdpPOoBOE NoOSe N3MEPAEMbIX BEFNYNH;

3 CumBOnbl €AnHUL, N3MEPEHUIN BENUYNH, OTOBpaxaemMblX Ha OCHOB-
HOM UMdPOBOM MOSE;

4 CnMBONbI €AUHUL, UIBMEPEHUIN BENNYMH, OTOBpakaeMblX Ha BCNOMO-
raTesibHOM LMdPOBOM rOJSIE;

5 BcnomoraTtesnibHoe undpoBoe norse;

6 3HaK MCcnonb30BaHUSA PYYHOro BBOAA 3HAaYEHUA TeMnepaTypbl;

7 3Haku Homepa rpagyMpoBOYHOro pacTBopa;

8 3Hak 6nokMpoBKK KnasuaTtypbl;

9 3Hak aBTOMATM4YECKOW ANArHOCTUKM 3MEeKTpPoaa CPaBHEHUS;

10 3Hak aBTOMaTMYECKOW ANArHOCTUKU N3MEPUTENBHOMO AN1EKTPOAa;

11 CumBosnbl 0603Ha4YEHNN NapaMeTPOB ANEKTPOAHOM CUCTEMBI.

PucyHok 3 - XKngkokpuctannmyeckum gucnnem

B pexume M3MepeHMl7I pe3ynbTaTtbl aBTOMaTU4ECKA OT06pa>Ka}0TCFI Ha
OCHOBHOM 1 BCNnomMoraTtesibHOM LI,VICprBOM none gucnnesa. BcnomoraTernb-
Had I/IH(pOpMaLI,VIH, YCTaHOBO4YHbIE U TPaAAYNPOBOYHbIE KOHCTaAHTbI MOABIIA-
IOTCA Ha gucnree B ripouecce pa6OTbI n HaCTpOVIKM.
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2.3 Ha nuueBon naHenu npeobpasoBaTenien pacnonoXeHbl NATb KHOMOK,
cnyxawmx ans ynpasneHus npeobpasoBaTensamu.

Tenem.

Bbibop eanHUL, 3MepEHU B peXxnme namepeHun.

HUN).

RHEH

Beon,
| ) LUUM yrnpaBreHus.
—
A YBenMyeHne 4yucna unm M3aMeHeHne 3Haka npu pegakTupoBaHuUn
YMCNOBbIX 3HAYEHUN.
—
v YMeHbLUEHME Yncna UnNu M3MEHeHne 3Haka npu peaakTMpoBaHUU
| ) YMCNOBbIX 3HAYEHUN.

3 YKA3AHUA MEP BE3OINACHOCTHU

Mo obwmnm TpeboBaHnaM 6e3onacHOCTM npeobpasoBaTenin COOTBETCT-
ByeT kraccy 1 no FOCT 12.2.007.0-75.

K paboTe ¢ npeobpasoBaTenamMn [OMyCcKaeTCA NepcoHan, M3yYnBLUNK
HacTosillee pPYKOBOACTBO MO 3Kcnnyatauuu, copmMmynap, LeucTeylolme
npasunia aKcnnyaTaunum aneKkTpoycTaHOBOK.

MNogkntoyeHne BXOAHbIX U BbIXOOHbIX COEOUHUTENbHbLIX NUHUA OOJSMKHO
NPOU3BOANTLCA COrfIacHO MapKUPOBKE MPU OTKNKOYEHHOM HaNpPsiKeHUU nn-
TaHus. Bo Bpemsa npodunaktmyecknx pabot u peMoHTa npeobpasoBaTtesb
Takke crnegyeTt OTKIOUYNTb.

B npouecce akcnnyataumm HeobxooMmoO CneauTb 3a UCMpaBHbIM CO-
CTOSIHMEM BXOASLLMX B COCTaB aHanusaTtopa y3/noB U repMeTUYHOCTLIO Y-
NOTHEHUN.

He gonyckaeTtca npyMeHsaTb Ona nutaHusa npeobpasoBaTenen UCTOYHU-
Kn, He obecneuvnBatowme TpebosaHnm 4.3.2.

Knemmbl 3asemneHus npeobpasoBaTend n Onoka nutaHus, MMmerolne
COOTBETCTBYHILLYK MapKUPOBKY, OOSMKHbI BblTb HAOEXHO 3a3eMineHbl. 3a-
LWMTHOE 3a3emneHune gormkHo cootBetcTtBoBaTth [OCT 12.1.030-81.

BbiGop pexuma paboTbl Unu pyHKLUUK ynpaBneHus npeobpasosa-

Bbibop paspsga uncna unm 3Haka npu pegaktmpoBaHuUn (M3MeHe-

MonTBepxaeHne BBoOaA AaHHbIX, BbIOpAHHOIO pexuma unm yHK-
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4 NOArOTOBKA NMPEOBPA3OBATEJIEUN K PABOTE

4.1 PacnakoBkKa

[Mpn nonyyeHnn npeobpasoBaTtenis crieqyeT BCKPbITb YMNakoOBKY, NpoBe-
PUTb KOMMSEKTHOCTb U YBeanTbLCA B COXPaHHOCTU yNakOBaHHbIX N34ENUNA.

PacnakoBaHHbI NpeobpasoBaTenb crneayeT BblagepXaTb nNpu Temnepa-
Type (20 + 5) °C n oTHocuTenbHOM BnaxHocTn He 6onee 80 % B TeyeHue
He MeHee 8 4acos.

MpeobpasoBaTtenu, nepen BBOAOM B 3KCMyaTauuo, crneayet oTrpagyu-
poBaTb cornacHo ykasaHnam popmynapa NlPBA.421221.00100.

paoyvpoBKY M NpoBepKy npeobpasoBaTtenien Tak Xe cnegyeTt MpoBo-
OUTb B CNeayloLwmnx cry4dasx:

- Nocne peMoHTa Unn ONUTENbHOIO XpaHeHns;

- NPV NoBepKe U NepuoamyeckoM KOHTPOSie OCHOBHbIX XapaKTepUCTUK
npeobpasoBaTtensd, ecrnn BbISICHAETCS UX HECOOTBETCTBME HOPMUPYIOLLUM
3HaYEeHUAM.

4.2 NMopaaok ycTaHOBKM nNpeobpa3oBaTterneun

MpeobpasoBaTenu xenaTtefibHO yCTaHaBnMBaTb B MOMELLEHUSX, 3aliu-
LLIEHHbIX OT BUBpaLMn, NPSMbIX CONMHEYHbIX Nyden, Bnarn n noinu. Mpu mnc-
nonb3oBaHun npeobpasoBatenen B Horiee XeCTKUX YCNOBUAX OKpYyXato-
Len cpeabl cnegyeT UCnonb3oBaTh 3alUUTHbIE NpucrnocobneHnsa (npnbop-
Hble WKadbl, KOXYXU U T. M.).

Bosne mect yctaHoBku npeobpasoBaTenien He LOMKHO OblTb CUIMbHbIX
MCTOYHUKOB 3MEKTPOMArHMTHbIX Nonen, a takke tenna. Okpyxarowmn Bo3-
OyX He OOKEeH coaepkaTb NapoB KUCMOT W LLESIoYen, arpeCccmBHbIX ra3oB
N Opyrnx BpeAHbIX NPMMeECEN, Bbi3biBaOLLMX KOPPO3UIO.

[MpeobpasoBateny MOXHO YCTAaHOBUTb Ha CTEHE UIU LWMUTE PSAOM C apMa-
TYpPOW1, PYKOBOACTBYACL pasMepamMu, NpUBEAEHHbIMU Ha pUCyHKe 4 Unn He-
NOCPEeACTBEHHO Ha apMmaType 3reKTPOaHON CUCTEMBDI.

PacctosiHne oT MecTa ycTaHoOBKM npeobpasoBaTenen 40 apMaTypbl JOSDK-
HO 6bITb HE Bonee 15 m.
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M4

54

102

[ns KkpenneHus Mcnonb3oBaTb BUHTbI UK LWIYPYMbl AUaMeTPOM 4 MM.
Pa3smepbl npvBeaeHsbl B MM.

PucyHok 4 — PaameTka kpenneHus npeobpasoBaTenen

Ansa kpenneHna npeobpasoBaTtens cnefyeT OTKPYTUTb YeTbipe BUHTA 4,
CHATb KPbILWKY 5 (PUCYHOK 2) 1 NpUCOeauHUTL Kopnyc 6 no pasmMeTtke (pu-
CYHOK 4).

mu K noepexxoeHuro 3/71eKMPOHHOU CxeMbl, Moamomy ece pabomsbi, mpe-
6yrowjue eckpbimusi Kopriyca u 2epmoseodos, csiedyem npou3eooumb
npu omHocumeJsibHoOU eslakHocmu He 6onee 80%.

f MonadaHue enazu eHympb Kopryca rnpeobpa3oeamesiss MOXem rpueec-

4.3 MOHTaX 3/IeKTPUYECKUX COeAUHEHUN

4.3.1 CoeguHeHue npeobpasoBaTens ¢ GIOKOM NUTaHUS, UCMNOSTHUTENb-
HbIMWU N PErucTpUpyoLWNMM YCTPONCTBaMKN MPOU3BOANTCH B COOTBETCTBUM
C PUCYHKOM 5.

10
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AHANOMEDE Kopnye
HCAOAHHTEAEHOE
YeTpOHCTED
r— :
| |
| |
: I.--'-|:|-'-~LJ :
L [T a

:—||||II||II||||||I||||||| | 111 rﬁ:

LT, |
| KomneoTep | R
| S Je—
| 250 Om*10% | - Kpbiuka
| bl C LI,\:‘
| Mogem | Bnok nuTaHKuA #!J o 2 o

'gl@ E RTD
O O+ & =
|“‘* © Mikita o =12 36Y z Tn # K 10,12
| i I |[= 12 izsysergolly
| : BEREREREEEREE
e J e s [ e o ] e [ e ] e e Y s ] e [ e |
O] &
I

| |
| | 220V
| | o0
| | ¥y ¥
L__ _AnaMr2siz 220

PucyHok 5 — Cxema BkntoyeHns 6rioka NuTaHnd, UCNOSTHUTESbHbIX U pe-
FMMCTPUPYIOLLMX YCTPOUCTB.

TOKOBbIVN BTOPUYHBLIN NMPNOOP BKAOYAETCHA B paspbiB NUHUK. BTOpUYHLIN
Npnbop, 3MepPAILUIN HanNpsXKkeHne (Hanpumep, camonuLyLmnin NoTEeHUMO-
MeTp) NogKryaeTcsa K WyHTUpytowemy pesnctopy R, 3HavyeHnee conpo-
TUBIIEHNA KOTOPOro BbIbUpaeTca ncxoasa U3 BenmymMHbl BXOAHOTO Hanpshxe-
HUA ycTtponcTtea. K OgHOW NWHUM MOXET OblTb MOAKMIYEHO HECKOJSIbKO
aHasnoroBbIX NCMOJSTHUTESTbHbIX YCTPOWCTB.

4.3.2 VICTOMHUK nuTaHus npeobpasoBaTtens OOSMKEH COOTBETCTBOBATb
TpeboBaHnam dopmynsapa 2.3 NPBbA.421221.00190. MNMpn BbIBOPE MUCTOY-
HUKa NUTaHUS crnegyeT yuYnTbiBaTb 3aBMCUMOCTb JOMYCTUMOrO HanpsXKeHnd
NUTaHUSA OT OOLLEero ConpoTMBIEHNSA CUCTEMBI (PUCYHOK 6).

11
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HanpsaxeHuWe UCTOMHWUKA NUTaHKA, B
PucyHok 6 — ['padomk 3aBUCUMOCTM JOMYCTUMOrO Hanps>XXeHUs NnnTaHns
OT 06OLLEero cConpoTMBNEHNS CUCTEMBI.

4.3.3 [Ina nogkntoyeHust npeobpasosatensa NT-2512 k cucteme aBtoma-
TUYECKOro KOHTPOSS M ynpasneHust ¢ ucnono3osaHnem HART-npoTokona
Heobxoaum HART-mogem, Hanpumep HART — mogem MD-HART npowus-
Boactea CKb «[TpomaBTomaTtuka», r. Mockea.

4.3.4 Ecnun npeobpasoBaTenb MOHTUPYETCS B CUCTEMY aBTOMaTUYECKOro
KOHTPONA U ynpaBrieHUs, B KOTOPOU MUCMNOSb3yeTCA TOMbKO LMPPOBON CUT-
Han, (6e3 nucnonb3oBaHWA aHanoroBoro), TO K OAHOW NMHUM MOrYyT OblITb
nofcoeAnHeHbl HECKOMNbKO (40 15) nepBUYHLIX NpeobpasoBaTenen (pucy-
HOK 7). [pn aTOM MHTEpdEeNCHbIE MOAYNN CUCTEMbI KOHTPOMSA U yrnpasne-
HUA (Oanee — rnaBHOE YCTPOMCTBO CUCTEMbI) CUMTBIBAOT C HUX OaHHble
nocnegoBaTenbHO. Takas cuctema HasblBaeTCq CXeMOW MOHOKaHana.

eV ® o 2500m
= - FE O i
Paroenns Tl ol |°
. KomnboTep : Mogem

UMb poBOH CUrHan

B W
+

Enok nuTaHua

CucTeMa yrnpaeneHWa

(o} ©)

pH-meTp pNa-metp Kongykromerp MaHomeTp

PucyHok 7 — MoHOKaHanbHasa cuctema aBToMaTnyeckoro KOHTpons u pe-
rynuposaHua ¢ nppmeHeHnem HART-npoTokona.
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B aTom cnyyae ypoBeHb BbIXOAHbLIX aHANOroBbIX CUrHanoB npeobpaso-
BaTeneun crieqyeTt ycrtaHoBuTb He bonee 4 MA ana obecrieyeHus nx nurta-
HUA (pasgen 16).

Mpn MOHTaxe CUCTEMblI KOHTPOSI U yrpaBneHUs C UCMONb30BaHUEM
CXeMbl MOHOKaHana cregyeT obecneynTb YCroBuUA HagexHon paboTbl
HART-npoTtokona (4.3.6).

4.3.5 [pn nogknioyeHnn npeobpasoBaTtenii K CUCTEME KOHTpONs u
ynpasrieHna Ona nepefadn TONbKO aHaroroBoro BbIXOOQHOMO curHasna ro-
cTosiHHOro Toka oT 4 0o 20 mA 6e3 ncnonb3oBaHMa LUMOPOBOro curHana
MOXeT OblTb MCronb3oBaH Nbon kabenb C CEYEHMEM XU HE MeHee
0,1 MM? 1 conpoTMBREHVEM U3onaLMM He MeHee 107 Om. [inuHa Takon nu-
HUKM He JormkHa 6bITb 6onee 1500 meTpos.

4.3.6 Mpn nogkntoyeHmn npeobpasoBaTtensa NT-2512 Kk cucteme KOHTpO-
nAa U ynpasfieHNa ¢ UCNOMb30BaHNEM LIMGOPOBOro curHana gormkHbl cobsto-
AaTbCs criefylouime yCcrioBus:

e OOLLEE COMPOTUBIIEHNE NUHUN CBA3N U BCEX MNPUCOEANHEHHbIX K Heu
YCTPONCTB N JOMKHO BbITh B npegenax 250 - 1100 Om. 3HadeHue LWyHTU-
pYHOLLLEro CONPOTUBNEHNA KaXKA0ro U3 NPUCOeONHEHHbIX K JIMHUN YCTPOUCTB
AOMKHO B6bITb He Bonee 700 Om. lMpu BbIbOpe TUnNa kKabena N NCTOYHKMKA
NMTaHUs criegyeT pykoBOACTBOBATLCS AMarpamMMon, npuBedeHHOW Ha pu-
CYHKe ©;

e 06LLAss €MKOCTb BCEX MPUCOEOMHEHHbIX K FNIMHUM YCTPOWMCTB U fIUHUU
CBSI3M JOSMKHA COOTBETCTBOBATL YCIOBUIO 2:

R<C < 65 Mkc (2)

roe ReC - koHcTaHTa BpemeHu (R - cymma conpoTueneHuin, C - cymma
eMKocTel kabens 1 Bcex NpucoeanHeHHbIX YCTPOWCTB).

O6LenpuHATOE 3HaYeHNe eMKOCTU KaXKaoro U3 npucoeguHeHHbIX K Ju-
HuM ycTponcts coctasnseT 5000 nd.

4.3.7 [Ina nogknoyeHus npeobpasoBatens K cucteMamMm aBToMaTu4ecko-
O KOHTPONSA U yrpasfeHnsa ¢ UCNoNb3oBaHNeEM LMMPOBOro curHana mMoryT
NPUMEHATLCA:

e JKPaHMPOBaHHas «BUTasi Napay;

e 3KpPaAHMPOBaHHbIN Kabenb, coaep’KaLlmii HECKOSTbKO BUTLIX nap.

B nocnegHem cny4dae He crnegyeT Mcnonb3oBaTb Apyrve napbl kabens
AN nepejadun CcUrHarnoB, KOTOpPble MOryT Bbi3biBaTb NMOMEXWN B LUPPOBbLIX
HART-curHanax. Opyrve napbl kabens MOXHO ucrnofib3oBaTb Nnbo and
apyrmx HART-nuHuin cBasu, nnubo aOns nepefayn aHanoroBbiX CUrHasioB
CKOPOCTb U3MEHEHUS, KOTOPbIX He npeBbiaeT 25 Iy,

TunoBble 3HaYEHUA xapakTepuCTUK Kabenen, KOTopble MOryT UCMOSb30-
BaTbCA NS NogknoyeHus npeobpasoBaTerns K cuctemMam aBTOMaTUYeCKo-
r0 KOHTPONSA 1 ynpaBneHus, npmseaeHsl B Tabnuue 1.

13
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Ta6bnuua 1
Bua kabens EmkocTb, | ConpoTusrne-
nd/m Hre, OM/Km
OKpaHMpoBaHHasi BUTasa napa Ansi KOMMNbTEPOB 65 120
[MpomblLLNeHHasa aKpaHMpOBaHHAA BUTad napa 150 120
OKpaHNPOBaHHbLIN MHOMOXUIbHbLIN Kabenb 200 120

B kayecTBe npumepa paccMoOTpuUM MNOLKNHOYEHME OAHOro npeobpasoBa-
Tena UT-2512 akpaHMpOBaHHbIM MHOrOXWITbHbIM Kabenem K cucteme aB.-
TOMaTUYECKOro KOHTPOSiA W ynpaeneHus ¢ ucnornb3osaHvem HART-
npoToKona.

Ecnu cuutaTb, 4TO eMKOCTb npeobpasoBaTens He npesbiwaeT 5000 nd,
a conpoTusrieHne Harpyskn — 250 Om, To, ncxogs na copmynbel 6, gnnHa
kabensa cea3nM MoxXeT bbITb He bonee 885 meTpos. B aTom cnyyae cornac-
HO Tabnuue 1:

RC = (120x0,885+250) x (200x885+5000) x 10'? = 0,0000648284 (c).

[Mpn HeoBXxogMMOCTN yBENNUUTL ANMHY Kabensa 4O MakCUManbHOW Onn-
Hbl, MpegycMoTpeHHon BoO3MOXHocTamMn HART-npoTokona u paBHOM
1500 M, HY>KHO BblbpaTb Kabenb C MEHbLUEN E€MKOCTbIO UMM C MEHbLUMM
conpoTuBreHnem (bonbLLUNM CEYEHMUEM) XNTT.

Ana CHWXeHUss NoMex OT BHELLUHUX MCTOYHWKOB ONEeKTPUYECKUX U mar-
HUTHBIX NONien cregyeT TwaTernbHO 3a3eMsisaTb cUcTeMy. JOKpaH kabens
AOJTKEH ObITb 3a3eMSieH B TOYKE, KOTOpas HAaXoOUTCHA B HENOCPeACTBEHHOM
6n30CTM OT NCTOYHUKA NMUTAHUS CXEMBI.

4.3.8 CoegMHeHNe C BHELWHUMW YyCTPOUCTBaAMM NMPON3BOANTCH NOCPEACT-
BOM KI€EMMHOW KONOAKW, YCTaHOBNEHHOW BHYTpW npeobpasoartens. Ons
noslydeHus JocTyna K Hen cnefyeT OTKPYTUTb BUHTbI 4 (PUCYHOK 2) U CHATb
KpbiKy 5 npeobpasoBaTtens. [locne OKOHYaHWA MOHTaXa HY>XHO YCTaHo-
BUTb KPbILLIKY HA MECTO U HaLEeXHO MPUKPYTUTb €€ BUHTaMMU.

Kabenu nogkntoyaroTcs K npeobpasoBaTtento Yyepes repMoBBoabl 3 (pu-
CYHOK 2). [1ns aToro cnegyet OTKPYTUTb raikm repMoBBOOB, HAZETb ranku
N pe3nHoBble YMIOTHUTENW, YCTaHOBMNEHHbIE B repMOBBOAax, Ha kabenwu,
BBEeCTU kabenu B npeobpasoBaTtenb U 3aKpyTUTb rarku, obecnedms repme-
TUYHOCTb BBOZAA.

4.3.9 CoeanHeHne npeobpasoBaTtesnisi C ANIEKTPOAHON CUCTEMON U Tep-
MOAATYMKOM.

AneKkTpoaHasa cucteMa BblIbupaeTca MCXOAA U3 YCOBUIA SKCnsyaTaumm m
0COBEHHOCTEN KOHTPONMPYEMOWN cpeabl, U yCTaHaBNMBaeTCsl B COOTBETCT-

BYIOLLYIO apmaTypy.
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B kauecTtBe TepmogaTymka MoXeT 6bITb MCMOSb30BaH 10601 NEPBUYHbLIN
N3MepuTENbHbIN NpeobpasoBaTerib, BbIMOMHEHHBIN HA OCHOBE TepMornpe-
obpasoBatens conpoTtueneHus 1000M1/1,3850 no NOCT P 8.625-2006 (Ha-
npumep, TAMNM-1000-08). YcTaHoBKa af1eKTpogHOM cucTema 1 TepMogartymka
(ecnn oH NpUMeHsIeTCA) OOMKHA NPOM3BOAUTLCA COrflaCHO yKa3aHUaM O0-
KyMeHTauun Ha apmarypy.

OAneKkTpoabl MOryT ObITb NOACOEAMHEHDbI K NpeobpasoBaTtesito (BXOLHOMY
ycunutent) no HegudpdepeHunansHon u guddepeHumnansHOn cxeme
BKNKOYEHNA (PUCYHKK 8, 9).

MpumeHeHve aOnddepeHUnanbHON CXeMbl BKITHOYEHUS peKkoMeHOyeTCs
NpU HaNNYNN 3HAYUTENBbHbIX ANTIEKTPUYECKMX NOMEX, HABOOMUMbIX Ha CUCTe-
MY M3MEPUTESILHOIO U 3NeKTpoda CpaBHEHUSA U NpU NpoBeAeHUU namepe-
HMS B cpedax, MMerLwmx OO0nbluoe KOMIMYECTBO B3BELUEHHbLIX YacTul,
BCNeaCTBME YEro COnpOTUBNEHME 3MIEKTPOLa CPaBHEHMS B Mpouecce IKC-
nnyaTaumm 3Ha4YMTeSIbHO yBENMYNBAETCA.

4.3.9.1 HegnddepeHumanbHasa cxema BKINHOYEHUA 3NEKTPOLAHON cuUCTe-
Mbl MOKa3aHa Ha pUCYyHKe 8.

OneKkTpoabl U TepMoaaTyMK NOACOEANHAIOTCS B COEOUHUTENBHON KOPOO6-
Ke, YCTaHOBNEeHHON BOMN3M UM HEMOCPELCTBEHHO Ha apmaType arekTpoa-
HOW cucteMsbl. [InuHa kabenen He OofmkHa NpesBbiwaTb 15 M.

CoegunHeHne anekTpodoB 1 TepmogaTymka ¢ npeobpasoBaTenem npous-
BoauTca kabenem KMM-7*0,12.

B cnyyae ncnonb3oBaHna yHKLMN aBTOMaTUYECKOM ANArHOCTUKM U3Me-
puTenbHOro anekTpoda (pasgen 17) cnegyeT yCTaHOBUTL NeEpPeEMbIYKY 5 — 6
Ha KIeMMHOW Konoake npeobpasoBartens.

[Mpn ncnonb3oBaHNN B KA4eCTBE 3N1EKTPOAHON CUCTEMbI KOMOUHUPOBAH-
HOro anekTpoga 6e3 NpUMeHeHNa TepmogaTynka BO3MOXHO MOAKMYEHNE
anekTpoda HenocpencTBEHHO K npeobpasoBaTtento. B atom cnyyae noa-
KNoYyeHne npousBOaUTCSH COrfacHO cxeme, NpuMBeOeHHOW Ha puUcyHke 8,
TONbKO LIEHTparibHasa Xura anekTpoaa nogkrnoyaeTcs K knemme 6, a akpaH
— K Knemme 8 Konoaku npeobpasoBaTens.
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PucyHok 8 — HegndpdepeHunanbHas cxema BKIHOYEHNUS
3MEKTPOAHON CUCTEMBI
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4.3.9.2 [IndpdpepeHumanbHas cxema BKIHOYEHUS 3S1IEKTPOLHON CUCTEMBbI
NnokasaHa Ha pucyHke 9.

[MogknioyeHne npu nNpuMmeHeHun andpdepeHumanbHONM CXemMbl NPOU3BO-
ANTCA aHanorMyHo NOAKITIOYEHUIO MO HeanddepeHunansHON cxeme.
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PucyHok 9 — IndopepeHumansHaa cxema BKITHOYEHUS
9NEeKTPOAHON CUCTEMBI
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B cnyyae ncnonb3oBaHUs OyHKUMM aBTOMATUYECKOM ANArHOCTUKM Jr1EK-
Tpogos (pasgenbl 17,18) Ha KNeMMHOM Konoake npeobpasoBaTtens crneay-
€T YCTaHOBUTb NEpPEMbIYKY 5 — 6 Ons nameputenbHoro anektpoga un 10 —
11 ona anekTpoaa CpaBHEHUA.

[MoaknoveHne 3nekTpoaoB M TepMogaTymMka HeNoCpeacTBEHHO K Npeod-
pasoBaTenio npu npumMeHeHun gudpdepeHunanbHOM CXxemMbl He pPeKOMEH-
ayetcs.

4.3.9.3 [pn nogknyYeHn 4YyBCTBUTESbHLIX 3NIEMEHTOB [0MNycKaeTcs
NCMNoNb3oBaTh Creaylmne CoeanHUTENbHbIE NIMHUMK:

- ONSA MOAKIOYEHNA U3MEPUTESNTIbHOrO W 3rekTpoda cpaBHeHus (npu
AnddoepeHumanbHON CXeMe BKITOYEHNSA) MOXHO MCMonb30BaTb KOaKCU-
anbHbIn kKabenb (Hanpumep, Tuna PK). ConpoTuBneHne m3onaumm mexany
LEeHTPanbHOM XXUMNOW N 3KpaHOM MOCIIE MOHTaXa AO/MKHO ObITb HE MeHee
10"? Om;

- 019 uenen TepmojaTyuka, W anekTpoda cpaBHeHuda (npu Heandde-
peHumnanbHOM CXeMe BKITIOHYEHUS) MOXXHO UCNONb3oBaTb Ntobon kabenb nnm
NnpoBO[, C cevYeHneM xun He meHee 0,35 MM? Y COMPOTUBIIEHNEM N3ONALUN
He MeHee 10’ OM. ConpoTMBREHME KaXOOro M3 TPexX NPOBOAOB NMUHMM
TepMogaTymka He AormKHO npeBbiwaTb 10 Om.

5 PABOTA C NPEOBPA3OBATENAMU

5.1 Yka3saHusa no paboTe ¢ npeobpasoBaTenem

[Mepen npoBeaeHnem namepeHuin npeobpasosaTtenib HEOHXOAUMO BKIItO-
YNTb B CETb U NporpeTb He MeHee 30 MUH.

Mpn BBOAE B akcnnyatauuto npeobpasoBaTens B cOCTaBe aHanusartopa
HeoOXoaAMMO MPOBECTU ero rpagympoBKy Mo rpagyMpoBOYHBLIM pacTBOpam
cornacHo pasgena 13.

5.2 BknioyeHue npeobpasoBarens

[NMpeobpa3oBaTenb BKOYAETCA NpY NoAaye Ha Hero HanpskeHus nuta-
Hua. Mpn 3TOM Ha aucnnee npeobpasoBaTens KpaTKOBPEMEHHO BbICBEYM-
BaeTCAd HOMep BepCcUM nporpaMMHoOro obecnedeHus, Hanpumep «v1.01»,
MocCrie Yero OH NepexoauT B PeXnM M3MepPeHUin B TeX eamHuuax, Kotopble
ObINIM yCTaHOBMNEHbLI NPY NpeablayLeM ero BblKioYeHnn (B NepBbin pas —

pH).
5.3 Ocob6eHHOCTHK ynpaBrieHus npeobpasoBaTensimmu

5.3.1 YnpaBneHune npeobpasoBaTenemM MOXeT OCyLLECTBAATLCS C NOMO-
LLIbIO KIlaBmaTypbl, @ Takke OUCTaHUWOHHO C MaBHOro YyCTPOMCTBA CUCTEMbI
KOHTpPONA M ynpasrieHns no undpoBomy kaHany (tonbko ana UT-2512).
Wckntouennem sasnsiotes pexumbl «HACTPOMKA» (13), «HACTPOUKA
pXi Ei» (12) n aktnBnsaummn knasmnaTypbl, KOTOpPble OOCTYMHbI TOMbLKO C KNna-
BMaTypbl.
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mporsns u ynpaesieHusi, ucrnosnb3yrouel yugpoeolu cuzHasl, HeCeHuUe
U3MEeHeHUlU e HacmpolKu npu noMow,u Krnasuamypbl HE803MOXHO 6e3
paspeweHusi 2anagHo2o0 ycmpoticmea. [TocmossHHO docmyrnHbIMU Onsi
pabombi ¢ nomowbro Knasuamypbl siensiromcesi pexxum «KOHTPOJIb»
(11) u akmueu3ayusi knasuamypesl (7.1).

f Mpu pa6ome npeob6pasoeamesii 8 cucmeMe aemoMamu4yecKo20 KOH-

[Mpn QUCTaHUMOHHOM YynpaBreHun NpoLecc BHECEHNA U3MEHEHUN B Ha-
CTPOMKN M NapameTpbl npeobpasoBaTtensa Ha gucnree He oTobpa)kaeTcq,
WHONUMPYETCA TONMbKO KOHEYHbIN pesynbTaT BKMNHYEHUS/BbIKNIOYEHNS
dYHKUNI (BbICBEYMBAIOTCA/racATCA COOTBETCTBYHOLLME 3HAYKN).

YnpaeneHne npeobpasoBaTterieM C MOMOLLbK KnaBuatypbl nogpobHo
OonucbIBaeTCs B nocrefyrwmx pasgenax. YnpaesneHue npeobpasoBareniem
NT-2512 ¢ nomowbio umdpoBoro curHana npueeneHo B [lpunoxeHun b
(OTAENbHbIN JOKYMEHT).

[Mporpammbl LMGPOBOWN CBA3M NEPCOHANbHOIrO KOMMboTEpPa € Npeobpaso-
BaTenamu NT-2512 noctaensatotca Ha CD-gucke nnm moryTt 6biTb cBOH6OAHO
ckayaHbl ¢ canTa npoussoautensa http://www.izmteh.ru.

5.3.2 lMpu BbINONHEHUM onepauuin B pexume «kHACTPOWUKA» npouecc
N3MEPEHUN OCTaHaBMMBAETCHA, MPU 3TOM Ha BbIXOAE COXPaHAETCHA TO 3Ha-
YeHne TOKOBOro curHana, kKotopoe 6b110 B MOMEHT BKITHOMEHUS peXxnma.

Bo Bpemsa npoBeneHusa onepauun, npegyCcMOTPEHHbIX OCTarnbHbIMU pe-
XumMamu, npouecc U3MepeHun, opmM1MpoBaHMe TOKOBOrO curHana, u cyu-
TbiBaHWE BCEX pe3ynbTaToOB U3MepeHUn (B TOM 4ucre TemnepaTypbl pac-
TBOpa) B umdpoBom ¢opmaTe (Tonbko ana UT-2512) He npepbiBatoTCS,
HECMOTPS Ha TO, YTO Ha HEKOTOPLIX 3Tanax MHAMKauusa pesynbTaTtoB U3me-
PEeHU OTCYTCTBYET.

[ns npegoTBpalleHns ANUTENbHOrO0 OTCYTCTBUS MHAOMKAUMK pe3yrbTa-
TOB U3MEPEHUN U YMEHbLUEHUS BEPOSTHOCTM oWwMBOK onepaTopa npu Bbl-
NOSIHEHUKN NOBLIX onepauuin, Kpome onepaunn, NPeayCMOTPEHHbIX PEXn-
Mom «HACTPOMKA», ecrin NPOMEXyTOK BPEMEHW MeXay HaxaTUsMMU KHO-
nok npesbiwaet 10 - 15 cekyHa, npeobpasoBaTtenib aBTOMaTUYECKN BO3-
Bpawaetca B pexum «ASMEPEHUE». BHeceHHble U3MEHEHNA Npu 3TOM
He COXPaHATCA.

° Bce onepayuu mo2ym 6bimb npepeaHbl Ha JIIO60M amane Haxamuem
1 kHonku PEXXUM. lNpeobpa3zoeamesib npu 3mMoM eo3epaujaemcsi 8 pe-
xum «<M3MEPEHUE», a eHeceHHbIe U3MeHEeHUs1 He COXPaHSIFOMCHl.
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6 PEXWM «M3SMEPEHUE»

Pexum namepeHuin aBnsieTca OCHOBHbIM pexmmoM paboTbl npeobpaso-
BaTtens. B aTtom pexunme npeobpasoBaTenb npeobpasyeT anekTpuyeckue
CUrHanbl NepBUYHbIX NpeobpasoBaTenen (ANEKTPOAHON CUCTEMbI U TEPMO-
AaTyuka) B NoKkasaHusa OUCrnes v BbIXOL4HbIE CUrHAIbI.

Pexxnm namepeHunin yctaHasnmBaeTcs cpasy nocrie BKYeHna npeobpa-

30BaTten4d.

lNeped Ha4yasom usmepeHull npeobpazoeamesnib Oo/mKeH 6bimb Mod20-
moeJieH coasiacHo pa3dena 4 u omepadyupoeaH coaslacHo pa3sdena 13.

[Mpn noaknovYeHun nutaHma B npeobpasoBatensx
aBTOMaTUYECKU yCTaHaBMBaeTCs PEXNM
«A3MEPEHUE». B none pexumoB paboTbl Ha
aucnnee BbicBeymBaeTtcsa 3Hak «UISMEPEHUE». B
OCHOBHOM LMPPOBOM MNosie U3MepAeMbiX BESIMYNH
oTobpaxalTca U3MepeHHblE 3HAYEHUS N CUMBOIS
eIMHUL, U3MEPEHUI, Ha BCMOMOraTesisHOM - 3Ha-
YyeHue TemnepaTtypbl pacTBopa . 3Hak O== noka-
3blBaeT HeobxoaMMOCTb BBOAA Naponsa Afs akTu-
BMU3aL MM KnasumaTtypbl.

U3MEPEHVE]

e
o

’-

S
-' L} ’.‘

pH

°C

i

J B pexume usmepeHul npeobpa3zoeamesib MOXem 8bINMOJIHSIMb cepa8uc-
1 Hble yHKUuU o aemomamu4yeckol OuacHOCMUKe u3MepumesibHo20 U

anekmpoda cpaeHeHus (17, 18), a makxe KOHMpPoOsIb 8bixo0a 3a npedesbi
donycmumoeo duana3oHa pe3ysibimamoe usmepeHul (mabnuya 3).

cmuku npeobpa3zogamersisi o6Hapy>xum HeucripaeHocmu u Ha ducriiee
nosisumcsi coobuwjeHue «Owubka» (n. 6-8 mabnuya 3), mo Ha aHanozo-
eoM ebixode npeobpasoeamesii aeémoMamu4yecku ycmaHaesiueaemcs
3Ha4YeHue 8bIXOOHO20 MOKa, npesebiwaruee 22 MA, 3a UCK/ITIHOYEHUEM
mex criy4aes, ko20a aHas10208bIlU 8bIXOOHOU cu2Has ebIKto4YeH (pa3den

f Ecnu e pexume «A3MEPEHUE» cucmema asmomamu4eckol Oua2Ho-

16).

’ 3necb 1 ganee Ha PUCYHKaX, NOACHAKLWMNX NOPAAOK pa60TbI C npeoGpa3OBaTeneM, npueene-
Hbl cnyqa|7|Hb|e NnoKa3aHua Ha gucnnee, B pealbHbIX YCITOBUAX OHU MOTYT ObITb apyrumn.
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7 BINTOKUPOBKA U AKTUBU3ALUUA PABOTbI KITABUATYPbI
7.1 AKTMBM3auma paboTbl KnaBuaTypbl

[Ans npepoTepalleHns BHECEHUS CnyYanHbIX UISMEHEHUWN B HAaCTPOWNKHK, a
Takke OrpaHuyeHuss OOCTyna K ynpasBfieHUIO NUL, HEe MMELWNX Ha 3TO
npaB, B NpeobpasoBaTtene npegycmoTpeHa 6nokupoBka KHonok. Mpu Ha-
XaTum Ha nbylo KHOMKY KnaBnaTypbl NpeobpasoBaTternb npegnaraeTt BBe-
CTW Napofb.

[Maponb npencrasnsetr cobon 3agaHHy NocnenoBaTeNibHOCTb YeTblipex
Ha)kaTuUM KHOMOK, MOCre BbINOMHEHNA KOTOPbIX, NMPOUCXOOAUT aKTMBM3aUnd
paboTbl KnaBnaTypbl.

Mo ymonyaHuro npouseodumesieM 8 Kayecmee naposisi yCmaHoesIeHo
nocrnedoeamersibHoe Hakamue rnepebix Yembipex (crieea Harpaeo) KHo-
Mok Ha Kfiaguamype npeobpa3oeameris.

[Mopsanok nsmeHeHUs napons npuseneH B pasgerne 7.3.

Ha ancnnee npeoGpasoBatensi racHyT BCE 3HaKU
N Hagnucu, Kpome 3Haka O==1 n yeTbipex eguHuL]
Ha BCnomoraTenbHOM LiMdpoBOM MNore. (00

[na BBoga naponga cregyeTt npousee-

CTW YeTblpe HaxaTus KHOMOK B 3afaH- ‘ : :
HOW nocnepoBaTenbHOCcTU. [locrne ka- "y ]
XOOTO HakaTWs noouvepedHo criesa | oo "

racHyT eAMHULbI Ha BCNOMOraTenbHOM
LiMcbpOBOM rorne AUcnnes.

- - e
0 | =0 | =0

i

Ecnu 6bin esedeH HenpaeusbHbIlU MNaposib UJIU e8peMsi MeXOy HaXa-

A musiMu KHonok npeebicusio 10 — 15 cekyHO npeobpa3zoeamersb rnepexo-
dum e pexum «M3MEPEHUWE». Akmueu3ayuu pabomsbl Knasuamypbl 8
3mom criy4ae He npoucxodum.

Mp1 NPaBUNLHOM BBEAEHUM Napos mpoucxoaut | e Y
aKTMBM3aUusa paboTbl knasmaTypbl. 3Hak O=1 rac- &
HeT. Ha aucnnee oToBpaxaloTcsi M3MepeHHble X
3HauveHnst pH (MB) 1 TemnepaTypbl pacTeopa. ’I‘ ": ""‘ h
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7.2 bnokupoBKa KnaBuaTtypbl

BrnokupoBaHve knasuaTypbl NMPOUCXOAUT aBTOMaTUYeCKU Mocre 3aBep-
LUeHNs MoObIX onepauuin No ynpasBrieHUIo U HacTpolike NpeobpasoBaTens

NI nNo ncteveHnn sBpemMeHn. |_|pl/l 9TOM Ha aucrree noasrndaeTcd 3HakK O,

7.3 N3meHeHuMe napons

[na cmeHbl naponsa cregyeTr akTUBUPO-
BaTb krasuatypy (7.1), a 3atem nytem
nocrieqoBaTeribHOr0  HaXaTusi  KHOIKU
PEXXUM Hy)XHO YyCTaHOBWUTb COCTOSIHME
aucrnned, npy KOTOPOM Ha HeM Muraet
3Hak O=1. HaxaTtb kHonky BBOL.

Beon,

fiM

Ha gucnnee otobpaxaetca 3Hak O=a u
MUratoLme YeTbipe eamHuLbl Ha BCNOMO-
raTenbHoM LUndpoBOM Mone.

[ns n3ameHeHus napons crnegyet, B CO-
OTBETCTBUM C BblIOpaHHOW nocnegoBa-
TENbHOCTbIO, NPOU3BECTU YETbIpe HaXa-
TS Ha COOTBETCTBYKOLME KHOMKK. [Tocne
Ka)kgoro Ha)katus nobdon KHOMKM nooye-
pefHo cresa racHyT murawowuve eguHu-
LUbl HA BCnoMoraTtefibHOM uupoBoM no-
ne pgucnnesd. [anee criegyetr HaxaTb
kHonky BBO/[. lNpeobpasoBaTens nepe-
xoauT B pexxum « AISMEPEHUE ».

-f -

-f -

-

-

_ |v¥=—0 |r—0 |0 | +=—0

/N\

Ana ycmaHoeneHusi naponsi, ebibpaHHo20 npou3eodumesiem (7.1) (Ha-
npumep, ecsiu ycmaHoOeJIeHHbIlU napoJsib 3abbim), mpebyemcsi omkiiio-
Yyumb numaHue om rnpeobpasosamesisi. CoomeemcmeeHHO criedyem

MOMHUMb, 4YMO MpPU OMKJTROYeHUU numaHus naposib Moxxem U3MeHUMbCHl.

8 BbIBOP EAUHUL USMEPEHUA

[na uV3MeHeHus eaunHuUL, U3MepeHun
cnegyet  akTMBMpoBaTb  KraBuaTtypy
(7.1), a 3aTtem, NyTeMm HaxaTuUs KHOIMKW
BbIBOP, Bbibpatb Heobxogumble eawm-
HUUbI n3mepeHun (pH nnm mB) n HaxaTtb
kHonky BBOA. Mpun aTom B npaBon yac-
TW Ogucnnes BbiCBEYMBAETCH COOTBETCT-
BYHOLLUMA CUMBOIJT.

Beon,

" " mv

R
O
g XAX

°C

Ecnu mexdy HaxamusiMu KHOIMOK IMPOMEXYMOK epeMeHU npeebiwaem

10 - 15 cekyHO,

«N3MEPEHMUE», a usameHeHus1 eQUHUL, u3MepeHul He npoucxodum.

npeoGpasoeamenb go3epawiaemcss 8 pPexXum
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9 OOCTYN K ®YHKUMUAM U HACTPOUKAM NPEOBPA3OBATENA

[MpeobpasoBaTenb MMeeT cnegyowme OyHKLUUN U HACTPOWKM:

- KOHTPONb NapameTpoB anekTpoaHbIX cuctemM - «k KOHTPOJIb» (11);

- pegakTupoBaHue KoopaunHaT N30MOTEHUManbHON TOYKM -
«HACTPOWUKA pX; Ei» (12);

- rpapyviposka - <kHACTPOMKA» (13);

- BKIMOYEHME U BbIKIMIOYEHNE PYYHOWN YCTaHOBKM Temnepatypbl - « TP» (10);

- HacTpolika  aHamoroBoro  BbIXOAHOro  curHana - <kHACTPOUKA
4-20 mA» (14);

- BPEMEHHOE Yy[ep)XaHWe YPOBHA aHanoroBoro BbIXOAHOrMO curHana -
«4-20 mA CTOI» (15);

- BKNIOYEHNE U OTKMKOYEHME aHarnoroBoro BbIXOAHOMO CUrHana -
«4-20 mA BbIKI1.» (16);

- BKIIOYEHNE N OTKITIOYEHME aBTOMAaTUYECKOM ANArHOCTUKU U3MepUTenb-
Horo anektpoga (17);

- BKITHOYEHME M OTKITIOYEHME aBTOMATUYECKOM OMarHOCTUKU 3neKkTpoaa
cpaBHeHus (18);

- nameHeHne napons (7.3).

Ana poctyna K yHKUMAM M HAacTponkam crieqyeTt akTMBMpoBaTh Knasua-
TYypy (7.1), a 3aTem, nocnegoBaTenbHO Haxumasi kHornky PEXXWUM, BbibpaTtb
Tpebyemyto. [JoCcTyn ocyuwlecTBNAeTcs B NOpsSAKe nepeyncrneHunsi, npmse-
OEHHOro BblLLE.

10 PYYHAA YCTAHOBKA TEMIMEPATYPbI
10.1 BknroyeHue (pyHKLUM PYYHOU YCTAaHOBKU TemnepaTypbl

. Ans komneHcayuu enusiHUsI memnepamypbl aHanu3lupyemol cpedbl Ha
1 XapakmepucmuKku 371eKmpo0dHOU cucmemMbl, npeobpaszoeamesito Heobxo-
duma uHghopmayusi o memMmnepamype pacmeopa.
Temnepamypa aHanu3supyemoli cpeldbl MOXem u3MepsimbCsi aemomMamu-
4YecKu usiu ycmaHaesiueambCsi 8PYYHYH.
Aemomamu4eckoe usmMepeHue memrnepamypbl 03MOXXHO MOJILKO 8 MOM
cjiy4ae, ecsiu kK npeobpazoeamesito NOOKIIIOYEH mepModam4uk.

Ona BknoveHns OYyHKUUMM PyYHOW YyCTa-

HOBKM 3Ha4YeHUs TemnepaTtypbl pacTBopa
cnegyer:

- aKTUBMpOBaTL knasuatypy (7.1);

- NyTeM nocrieoBaTeNIbHOro HaxaTus
kHonkn PEXWUM (9) yctaHOBUTL COCTOSA-

HWe aucnnes, Npy KOTOPOM Ha HEM OTO- w

117
g
m

GpaxaeTtcst 3Hak «TPp» M Muraet 3Hak
«BKI.».
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Haxatb kHonky BBOM. [lNpeobpasoBa-
Tenb NpU 3TOM MNEPEXOAUT B PEXUM
«M3MEPEHUE». Ha pgucnnee otobpa-
xaetcs 3Hak «TPj», Ha BcromoraTenb-
HOM LMPOBOM MNone BbIBOAUTCHA 3Ha4Ye-
HMe Temnepartypbl, KOTOpoe Obifno ycra-
HOBNEeHo paHee. Mnaawwuni 3HaK 4mcna
MUraeT, NokasbiBasi, YTO OH MOXeT bObITb
naMeHeH. [na 3aBeplleHusi HaxaTb
kHonky BBOA vnun nepentn k 10.2 u ot-
pefakTMpoBaTh 3HAa4YEeHne TemnepaTypbl.

Beon,

(-
Q40
;I o

™ D
fi

)
{

10.2 PyyHou BBOA TemMnepaTypbl

PyyHoe penakTupoBaHue TemnepaTypbl BO3MOXHO
TONbKO B TOM Criyyae, ecnv BblibpaHa OyHKUMA pyy-

HOM YCTaHOBKM Temneparypsbl
avcnnee otobpaxaeTcst 3HaK «TP.

10.1). Mpu atom Ha

"‘ ‘ pH
X (
: I'I'H'l c
w bl 2 !.

[na py4HOro peaakTMpoBaHUSA 3HAYeHUs
TemnepaTypbl pacTBopa cneayer:

- akTuBMpoBaTb knasuatypy (7.1);

- kHonkamn A, ¥ un BbIBOP ycTtaHo-
BUTb HY)XXHOE 3Ha4YeHue.

[Mpn 9TOM U3MEHATb MOXHO Ty uudpy
WNU 3HaK, KOTOPbIM MUraetT B AaHHbIN
MOMEHT Ha aucnnee. YBenuvyeHue wunu
YMeHbLUEHNE, a TakkKe U3MEHeHWe 3Haka
(+/-) npousBoaNTCA COOTBETCTBYHOLLMMU
kHonkamn A wvnn V. Bblibop paspsna
yucra WM 3Haka ocyllecTBnseTcs no-

crnefoBaTefbHbIM ~ HaXaTuem  KHOMKU
BbIBOP.

]

717

Bribop

HEC

pH

l X
X

O
TP

-

-
(]

(
(

i-i*-_

i"t_!

o
)

Y _l G
P

Y Jre
e LH A

[na 3aBeplleHns pedakTMpoBaHua crie-
ayet Haxatb kHonky BBO[. Mpu aTtom

raCHyT He3Ha4Yalwune Hymnnm n 3Hak «+y.

Beon,

TP '.- ‘

Py4yHoW BBOA TemnepaTypbl NPOU3BOANTCS C AUCKPETHOCTbIO 1 °C.
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10.3 BoikntoyeHue PyHKLUN PYyHHON YCTAaHOBKM TemMnepaTypbl

[na BbIKNIOYEHNA PYHKLMN PyYHOW yCTa-

HOBKW 3Ha4YeHNA TemnepaTtypbl pacTBopa

cnepgyer: \ /
- aKkTuBMpOBaTb knasuatypy (7.1); X
- nyTem nocnenoBaTenbHOro HaxaTus
kHornku PEXXUM (9) yctaHoBUTL cocTos-

HUe aucrnnes, npyv KOTOPOM Ha HEM OTO- Ire e
OpaxaeTcss YCTaHOBMEHHOE 3HayeHue - A M

TemMnepaTypbl pactBopa, 3Hak «TPp» u
muraeT 3Hak « BbIKIT».

Haxate kHonky BBOM. [Mpeobpa3sosa-

racHeT. OTO 03HayaeT, 4YTO YHKUUS
PYYHOrO  pedakTUpPOBaHUS  3HAYEeHUs
TemnepaTtypbl OTKMNOYEHa.

Tenb nepexoaut B pexum M’ (1l
«M3MEPEHME». 3Hak (TP)» Ha ancnnee Bson .' TR pH
)

“
-_—
(|
-!
—_—Q 0

11 KOHTPOIb NAPAMETPOB 3NIEKTPOQHOWU CUCTEMbI

Ans npasunbHol pabombl mepMoKkoMneHcayuu Heo6xo0umo, YmobhbI Ko-
opOuHambl U3ornomeHyuasibHolU MoYKu, eee0eHHbIe 8 namMsms rpeobpa-
308amersisi, coomeemcmeoeasiu 3Ha4eHUsIM MPUMEHsSIEMOU 3J1IeKMPOOHOU
cucmembl. 3Ha4yeHuUsi KOOpOuHam u3onomeHyuasibHoU moyku pH; u E;
yKa3bleaemcsi 8 nacrnopmax Ha 3/71eKmpoobil.

pud o

[nsa npocmoTpa napamMeTpoB 3NeKTpoa-

HOW CUCTEMbI criegyeT:

- aKTMBMpOBaTh knasuatypy (7.1);

- nyTeM nocnenoBaTenbHOro HaxaTtus
kHornku PEXXUM (9) yctaHoBUTbL cocTos-

HWe aucnnes, NpM KOTOPOM Ha HEM MWU-
raet 3Hak «kKOHTPOIlb».

S KOHTPONb

Mpu nocnepoBaTenbHOM HaXaTuUM KHOM-
kv BBOM Ha gucnnen BbIBOAUTCA Cre-
aywoLwasa nHopmaums: "
- YCTaHOBJIEHHOE 3HA4YeHWe KOOpAWHaTbI Beog, '
N30NOTEHUManNbLHOM ToYKN pXj (B nacnop-
Tax Ha anekTpodbl 3TOT napameTp obo-

3Ha4eH kak pH;).

X
A

'-‘ pH
A

DXi
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Ei ‘.i '-' mv
- 3Ha4deHume KoopauHaTbl W30NOoTeHuUun- BBoL - ’- .‘
/S

anbHou To4kuM E;.

KOHTPOIb!

KOHTPOIb!

- KPYTU3HA 3NEKTPOAHON XapaKTEPUCTUKK Bsox - -' -' ’-
S npu 25 °C. i mmlnlm
M3MEPEHME]
HaxaTtb kHonky BBOM. [Mpeobpa3sosa- ‘ i
Tenb nepexoauT B pexxum | Beoa AT
«M3MEPEHME» 1 " ™1 °C
A TATE |

1

B cny4ae ucnosnb30eaHuUsi U3aMepumesibHo20 3J1eKmpoda, He UMerUw,e20
HOPMUPOBAHHbIX KOOPOUHaAmM u30MomeHyuasbHOU MOYKU (Hanpumep —
CYPbMSIHO20 3J1eKmpod0da), ux 3Ha4YeHUs1 NMpu MPocMompe napamempos He
omobpaxaromcsi.

Bbixo0 u3 pexuma «KOHTPOJlb» u nepexod e pexum «N3MEPEHUE» mo-
)Xem 6bImb ocyu,ecmersieH Ha JIlo6oM amane Haxamuem KHonku PEXKUM.

12 PEOQAKTUPOBAHUE KOOPOUHAT U3OMNOTEHUUAIBHON

TOYKU

1

HAns obecneyeHuss Heo6xodumol mo4yHocmu u3mepeHul pH e ycnoesusix
usMeHsouwelicss memnepamypbl aHaJu3upyemMo20 pacmeopa MpuUMeHs-
emcsi mepMoKoMneHcayusi. [insi npasunbHolU pabombl mepMOKOMIEHca-
yuu e namsimb npeobpaszosamesisi O0/HKHbI 6bIMb 88e0eHbl 3Ha4eHUSs1 KO-
opduHam u3ornomeHuyuasibHOU MOYKU NMPUMeHsieMoll 3/71eKmpoOHoU cuc-
membil.

3asodckasi ycmaHoeka coomeemcmeyem 3Ha4YeHUsIM KOOpOuHam u30-
nomeHyuanbHOU MOYKU Haubosiee pacnpocmpaHeHHoU 351eKmpPoOHoU
cucmewmsbi (pX; = 7,00; E; = - 25mB).

Mpu ucnonb3oeaHuu 3nekmpodoe ¢ Opy2uMu KoopOuUHamamu U30M0MmeH-
uuasasHolU moYku criedyem eeecmu 3mu 3HavyeHusl e npeobpasoeamerib.

3anyck ¢yHkyuu pedakmupoeaHusi KOOpOUHam u30MomeHyuasbHoOU
moyku npueedem K cbpocy ecex 2padyupoe8OYHbLIX XapaKmepucmuk, u
6ydym ycmaHoesieHbl meopemuyeckue 3HavyeHusi pXj, E; u S. loamomy,
80 u3bexaHue nomepu OaHHbIX, He pekomeHOyemcsi 6e3 Heobxodumocmu
exodumb 8 3MOom PEexuMm.
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[na BbIKNIOYEHNA pexnma pefakTupoBa-
HUA KoopAMHAT U30NoTeHUManbHOW Tou-
Kv crieqyer:

- aKTMBMpOBaTb knasmatypy (7.1);

- nyTeM nocnefoBaTenbHOro HaxaTus
kHonkn PEXXUM (9) yctaHoBuTL cocTos-
HWe gucnnes, Npu KOTOPOM Ha HEM MWU-
raet 3Hak «HACTPOWMKA» u cvmBonbl
3Ha4YeHN KoopauHaT M30MoTeHLManbLHON
Touku. Haxxatb kHonky BBOA.

Beon,

E{HACTPOMKA [
v/

[

L
DXi
/

[Mocne nepexoda K peAakTUpPOBaAHUIO Ha
aucnnen  BbIBOAUTCHA  YCTAHOBJIEHHOE
paHee 3HadeHue pXj. 3Hak «pX;» un no-
CNneHUW 3HaK yucra mvraet, npegnaras
penaktuposaHue. PegaktuposaHue npo-
ns3soantca kHonkamn A, V¥ n BbIBOP
aHanormYHo MeToauke, OMUCaHHOM B
10.2. lpwn 3aBepLleHNN peaakTUPOBaAHUS
cnefyeT HaxaTtb kHonky BBO[.

>

nnn

p

m
z

Beon,

(I - )

B cnyyae ucnosnb3oeaHusi usMepumesibHO20 3rleKmpoda, He uMeruwe20
HOPMUPOBaHHbLIX KOOpPOUHam u3ofomeHyuasbHOU MOYKU (Hanpumep —
CYpbMSIHO20 3/71eKmpoda), npu pedakmupoeaHuu 3Ha4vyeHusi pX; KHOMKamu
A, V Ha ducnnee cnedyem ycmaHoeumb Mu2arowuli 3Hak «HEH» u Ha-
)amb kHonky BBO/[. lNocne amozo npeobpa3zoeamesi aemomMamu4yecKu
nepexodum 8 pexxum 2padyupoeKu.

/N\

Ha oucnnen BbIBOOAUTCSA YCTAHOBIIEHHOE

paHee 3Ha4dyeHue E;. 3Hak «Ej» u no-
CnegHun 3Hak yncna muraet, npeanaras
pegaktuposaHne. M3MEHATb MOXHO Ty
undpy, KotTopad Muraet B AaHHbIA MO-
MEHT Ha aucnnee. Boibop paspsiga ocy-
wectBnsietca kHonkon BbIBOP, a yBe-
NNYEHNE WNU yMeHblleHne undpbl —

KHonkamu Vv, A. I3ameHeHne 3Haka npo-

L
AR

\ [

SN
L

/i

-

N3BOOUTCA MNPV MUTaHUU BCEX YeTbIpex
paspsaoB yucna. Mpu 3aBeplieHUn pe-
OaKTUPOBaHUSA crieayeT HaxaTb KHOMKY
BBO[.

][§]+[*]§[*]

Beon,

|
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obpazoeamesib aemomMamu4ecKu nepexooum 8 pexxum 2padyupoeKu.

Ecnu nocne 3asepweHuss pedakmupogaHusi nocsiedHe20 U3 rnapamMempos
a71eKmpoOHOU cucmembl Haxxamb KHonkKy PEXKUM, a He kHonky BBO/J npu-
60op nepelidem e pexum «M3MEPEHUE». B amom cny4ae e namsimu npu-
6opa coxpaHumcsi ycmaHoeJ/IeHHOe 3Ha4yeHue KoopOuHam u30rnomeHuyu-
asibHOU MOYKU U meopemuyecKoe 3Ha4YeHuUe Kpymu3Hbl 3/71eKmpoodHOU xa-
pakmepucmuku.

13 PEXXUM «HACTPOUKA»

Pexxum «HACTPOMKA» npegHasHayeH ANS BbINOMHEHUS rpagyvpoBKu
npeobpasoBaTtend B cocTaBe aHanusartopa ans namepeHumn pH.

[pagynpoBKa 3TO COBOKYMHOCTb ornepauun no JoBeAEHU0 NOrpeLlHOCTH
namMepeHnin komnnekta pH-meTpa 4o HOpMUpyeMbIX 3Ha4YeHWn. ['pagympos-
Ka Npon3BOaUTCHA NepUoaMYECKU, a TaKkkKe B Crnefyowmnx criydasax:

- Npu 3aMmeHe u (Unn) nepesapsiake 3NeKTpoaos;

- npw nony4vyeHnn npeobpasoBaTtens U3 peMoHTa Unun nocne AUTeNbHOro
XpaHeHus;

- NPV BO3HUKHOBEHUN COMHEHUI B JOCTOBEPHOCTU pe3yrbTaToB U3Mepe-
HUI.

i: lNocne uameHeHuUs1 3Ha4YeHuUll KOOPOUHam u3ornomeHyuasibHOU MOYKU rpe-

13.1 'paayumpoBOYHbIe pacTBOpbLI

‘pagyupoBka KomMmnnekrta pH-meTpa gormkHa NpovM3BOOUTLCA MO rpagyu-
POBOYHbLIM pacTBOpaM, B KayeCTBE KOTOPbIX PeKOMeHOyeTCA MPUMEHATb
paboune atanoHbl pH no NOCT 8.135-2004 co 3HadeHuMamMn pHose: 1,65,
4,01, 6,86, 9,18, 12,43. TemnepaTtypHas 3aBUCUMOCTb 3Ha4YeHUn pH aTnx
pacTBopoB (MpunoxeHune A) 3anoxeHa B nNamsaTb npeobpasoBatensd. [lo-
S9TOMY MpU UCMONb30BAHUN YKa3aHHbIX PacTBOPOB npeobpasoBaTtens B
npouecce rpagynpoBKk/ aBTOMaTU4eckn ornpeaenseTr BblOpaHHbIN pacTBop
N BbIBOOUT €ro 3HayeHue Ha gucnrien. 1O No3BoNseT YyrNpoCTUTb U YCKO-
pUTb Npouecc NpoBeaeHNs FPagyNpPOBKMU.

Paboune aTanoHbl ans «pH-meTpum» BbiNycKalTCs B BMAE CTaHOapT-
TUTPOB. MeToauka nx NpuUroToBEHUs NpMBEAEHa Ha YNaKoBKe.

[lonyckaeTcs npuMeHeHue rpagympoBOYHbIX PAcTBOPOB C APYrMMU 3Ha-
YyeHusamu pH. OgHako B 3TOM criydae nosib3oBaTento NpuaeTcd BBOAUTL UX
3HayeHnsa pH Bpy4HYyIO.

[Mpn BbLIOOPE rpagynMpPOBOYHBIX PACTBOPOB PEKOMEHAYETCH NPULAEPXKM-
BaTbCS TaKOro npuHuuna, 4tobbl nx 3HavyeHns pH oxesaTtbiBanu gnanasoH
pH aHanu3npyembix pactBopoB. PasHuua B 3HayeHnax pH y rpagyvposou-
HbIX PacTBOPOB [OSMKHA ObITb HE MeHee euHUUbI. TemnepaTypa rpagyv-
POBOYHbIX PacTBOPOB A0MMKHA ObITh 0ANHaKoBOW (+2 °C) U NOCTOSAHHOM.

[N CHWXeHWA MorpeLHoCT U3MepeHUn pekoMeHOyeTCcHa rpagynpoBKy
OCYyLLEeCTBNATbL Npu Temnepatype 65M3kon K TemnepaType aHanmsnpyemblx
pacTBOPOB.
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He cnepyet npon3sBoauTb rpagyyvpoBKy Mo pacTtBopam, NPUroToBIEHHbLIM
N3 criydanHbIX peakTMBOB HEW3BECTHOW KBanudukauum, Tak Kak npyu 3Tom
BO3MOXHbl 3Ha4YuTesbHble OWMOKM B 3HA4YeHUM pH NpUroToBrEHHbIX pac-
TBOpOB. Creayetr umeTb B BUAOY, YTO NMPU MHOMOKPaATHOM MCMOSb30BaHUM
OLHOM M TOM Xe NopuuM pacTBopa MOXET NPON3ONTU n3MeHeHue ero pH 3a
CYeT BHECeHUs criyyamHbiX npumecen. [loaToMy He pekoMeHAyeTcs Mno-
BTOPHOE MCMOJSib30BaHMe pacTBOPOB Mpu rpagyvupoBKe.

13.2 BapunaHTbl rpagyvupoBKU

B 3aBMCMMOCTM OT yCroBui nocrenyowmx usmepeHnn n tpedyemon mnx
TOYHOCTU npeobpasoBaTesib MOXeT OblTb OTrpadyupoBaH Mo OAHOMY WU
OBYM rpagynpoBOYHbIM pacTBOpaM.

pagyvpoBKa N0 0OQHOMY pacTBOpPY He No3BosisieT obecrneynTb BbICOKYHO
TOYHOCTb U3MEPEHUN B LULMPOKOM AnanasoHe pH 1 noaTomy MoXeT npume-
HATLCS TONbKO Ans paboTbl B y3kon obnactn (He 6onee + 1 OT 3Ha4yeHUd
pH, ncnonb3oBaHHOIO rpagynMpoBOYHOrO pacTBopa).

. Bo3moxxHa epadyupoeka npeobpasoeamesisi Mo aHalu3upyeMomMy pac-
1 meopy, ecsiu u3eecmHoO e20 mekyuiee 3HadyeHue pH c¢ docmamo4Hou
moYyHoCcMbK (Hanpumep, Mo pesynbmamam siabopamopHO20 aHasu3a).
HAns amozo anekmpoOHasi cucmema u3 aHanu3upyemMol cpedbl He u3erle-
Kaemcs u npu 2padyupoeke ycmaHaesiueaemcsi 3Ha4yeHue pH pacmeopa,
mak, Kkak onucaHo e n. 13.4.2.

[pagyupoBka no ABYM pacTBopam 3TO Haubonee 4acto NpUMeHsIeMbI U
pekoMeHayeMblt BapuaHT rpagyvpoBku. OHa obecrneunBaeT nonyyeHve
pe3ynbTaTtoB M3MEPEHUI C HOPMUPYEMOK MOTPELLHOCTLIO U MOXET npume-
HATbCA ANA 6ONbLUMHCTBA aHanNn3oB.

. B cny4asix, He mpebyrowux ebICOKOU MOYHOCMU U3MepeHull, dornycka-
1 emcsi eMecmo npoeedeHusi 2padyupoeKku o2paHU4YuUmMbCcsi 88000M nac-
nopmHbIx 3HavyeHul pH; u E; (12). lMocne 4ye2o cnedyem nepelimu e pe-
JXUM u3mepeHull 6e3 npoeedeHus 2padyupoesKu.

OpueHMupoBoOYHOE 3Ha4YyeHue noz2pewHocmu nocrsiedyruwux usMmepeHul
e amom criy4yae cocmaeum ~ 0,3 pH.

13.3 NMoaroToBKa K rpagynpoBKe

[Mepen Hayanom rpagympoBKM pekomeHayeTcs yoeamTbcs B TOM, UTO YC-
TaHOBNEHHble B NpeobpasoBaTtene 3Ha4YeHUs KOOpAUHAT M30MNOTEeHUNanb-
HOM TOYKM COOTBETCTBYIOT MACMOPTHbLIM 3HAYEHUAM MPUMEHAEMOWN ISNekK-
TpoaHou cuctembl. [ns 3Toro crnegyeTt BbINOMAHUTL onepaumm CcorfilacHo
yKaszaHusm pasgena 11 n, npu HeobxogmmocTu, pasgena 12.
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13.4 BbinornHeHMe rpagympoBKuU
13.4.1 Mepexoa B pexum « HACTPOUKA»

Ons nepexoaa B pexxum «kHACTPOUKA»
cnepyer: > (SRR =
- aKkTMBMpoBaTb knasmatypy (7.1);

- MyTeM NocneaoBaTenbHOTO HAXKaTUS
kHornkn PEXXWUM (9) yctaHoBUTL cocToS-

HWe gucnnes, Npy KOTOPOM Ha HEM MU-

raet 3Hak «HACTPOMKA». HaxaTb
kHonky BBOL.

Bo u3bexaHue nomepu 2padyupo8OYHbIX XapaKmepucmuK, 68e0eHHbIX 8
A namsmpb rnpeobpasoeamersisi, He pekomeHOyemcsi 6e3 Heobxodumocmu
exodums e pexxum «HACTPOUKA».
Ecnu 0o Haxamusi kHonku BBO/] npomexxymok epemMeHu npeebiwaem 10 —
A 15 cekyHO, npeobpa3zoeamesnb eo3epawjaemcsi 8 pexum «A3MEPEHUE».
BknroyeHue pexuma epadyupoeku 8 amoMm cily4ae He npoucxodum.

13.4.2 ['pagyvpoBKa rno ogHoMy pacTBopy

Mocne HaxaTtna kHonkm BBOJL 3Hak

«HACTPOMUKA» npekpaljaeT muratb M
nHomumpyeTca HenpepbiBHO. Ha guc-

nnee muraet 3HaA4yoK, W3obpaxaromnm Beoa
cTakaH ¢ uudpon «1», npurnawas no- \_/
MECTUTb JJIeKTPOAHYI CUCTEMY WU Tep-
ModaTyuKk (Unnm TepmoMeTp) B NepBbin
rpagynpoBOYHbLIN PacTBOP.

pH

. padyupoeka Mmoxem 6bimb npepeaHa Ha J/1lO60M 3mane, onucaHHOM 8
1 n. 13.4.2 Haxamuem kHonku PEXXKUM. lMpu amom Ha ducnnee Ha4yuHaem mMu-
eamb 3Hak «CTOIll». Ecnu e meyeHue 10 — 15 cekyHO Haxamb KHOIKY
BBO/ epadyupoeka npepbieaemcs u npeobpazoeamesnb so3epauwjaemcs 8
pexum «M3MEPEHUWE». Ecnu 2padyupoeka npepbieaemcsi 00 3aHeceHus
3Ha4yeHusi pH nepeoz2o 2padyupoeo4yHo20 pacmeopa, mo cdeslaHHble U3-
MeHeHUs1 8 naMsimb npeobpasoeamersisi He 3anucblieardMCcsi, a CoOXpaHsIrom-
cs1 napamempsbl npedbidyujeli 2padyuposKu.

N3Bneyb anekTpoaHyto cuctemy (M TepMoaaTyuK) U3 aHanmsupye-
MOW cpefbl, MPOMbITb WX OUCTUANIMPOBAHHOW BOAOW, OCYLUUTb
dunbTpoBanbHOM Gymaron, NOMECTUTb UX B MNEPBbIN rpagyvpo-
BOYHbIN pacTBOp M HaxaTb kHoNky BBO[L.

Beon,

D Mpu py4Holi ycmaHoeke npeobpaszoeamesnib NpedsioXum eeecmu MeKy-
1 wyro memnepamypy pacmeopa.
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Ha aucnnee npeobpasoBartenst otobpa-
XaeTca paHee yCTaHOBIEHHas Temnepa-
Typa pacTteopa. Mnagwumn paspsg mura-
eT. Mwuraiowmn 3Hak «USMEPEHWUEY,
CUrHanmn3npyeTr o ToMm, 4To Tpebyetcs
N3MEPUTL TEPMOMETPOM TEMNeEpaTypy u
YCTaHOBUTb €€ 3Ha4yeHue Ha pgucnree . :t‘i"l' o

kHonkamn A, ¥V n BbIBOP (10.2). Ha-  |BriGop ALY
XaTb kHonky BBO[. NMpn aTOM yCcTaHOB-
NEeHHoe 3HadeHwe TemnepaTtypbl byaeT Beon
3aHeCceHo B NamMsiTb NnpeobpasoBartens.

HACTPOWKA

s

—_

|+ (<)z(~)

I

|

Py4yHon BBOL TemnepaTypbl NPOM3BOAUTCS C AUCKpeTHOCThLIo 1 °C.

D Mpu aemomamuyeckoM usMepeHuUU memMrnepamypbl onepayuu no eeody ee
1 3HaYyeHuUsi MPonycKarmcsl.

Mpeobpa3oBaTtenb nepexoant K uame-
peHnto 3C 3nekTpoaHOW CUCTEMBI, O
YyeM CUrHanuM3npyeT MUralowmn 3Hak

«M3MEPEHVE». Ha ancnnee npeo6pa- > _
3oBaTensi oTobpaxaeTcs M3MepeHHoe N R
3HayeHne JC anekTpoaHOW CUCTEMbI B Beog, _|
NepBoM rpagyMpoBOYHOM pacTeope, a el
TaKkKe TemnepaTypa pacTsopa. ha Dafa )l

[Mocne ycTtaHOBREHUS CTabuWMbHbIX NOKa-
3aHun 34C anekTpoaHOM CUCTEMbI Cre-
ayeTt HaxaTtb kHonky BBO[L.

I'Ipeo6pasoBaTenb nepexoantT K yCTaHOBKE 3Ha4e-

HUA rpagynpoBO4YHOIro pacreopa. Ha ocHoBaHuK no-
JTydE€HHbIX AOaHHbIX npeo6pasoBaTenb aBTomMatTun4ye- ’- r" " ’
p

o __J
L

CKM onpegenut 6nvxkanwmn, COOTBETCTBYHOLLNI
9TUM AaHHbIM PacTBOP U3 NepedHsa paboumnx aTano-
HOB (NpurnoxeHue A) 1 BbiIBedeT Ha AUCMen 3Hade-
Hue ero pH ana temnepartypbl 25 °C.

BcnomoraTtenesHoe umgpoBoe rnone noratueHo.

N
.
S
(

f HAns ydo6cmea pabombl Ha mabno npeobpaszoeamerisi ebieooumcsi pH pa-

604e20 amasoHa Ons 25 °C (3Ha4YeHue, ykazaHHOe Ha yrnakoeke cmaHdapm
— mumpa). lMpu pacyeme 2padyupoBOYHbIX XapaKmepucmuK npeobpaso-
eameslb agmomMamu4ecku eHecem ronpaeKy Ha MeKywyr memmnepamypy
pacmeopa. lMoamomy npu ucnonb3oeaHuu pabo4yux 3masioHoe ¢ pHjso:
1,65, 4,01, 6,86, 9,18, 12,43 no N'OCT 8.135-2004, He cnnedyem eHocumb amy
rnonpaexy epy4HyHo.
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/N\
/N\

Ecnu npu ucnosib308aHUU 00HO20 U3 yKa3aHHbIX pacmeopoe rnpeobpaso-
eamesib €20 HenpaeusibHO ornpedesius, Mo amo ceudemesnibcmayem 06
owubke unu HeucnpasHocmu. B amom cny4yae e2padyupoeKy peKoMeHOy-
emcsi npepsamsb, U MPOOO/IKUMb €e MOJILKO Moc/ie yCmpaHeHUsi NpUuYuHbl
Henonadku (n.1 mabnuya 3).

Ecnu e kayecmee 2padyupoeoyYyHO20 pacmeopa rMpuMeHsiemcs: pacmeop
He exodsuwuli 8 npueedeHHbIl nepevyeHb, Mo 3Ha4yeHue e2o pH dns meky-
weli memnepamypsbi credyem eeecmu epy4Hyro. pu py4Hoii ycmaHoeke
cnedyem eeodumb 3Ha4deHue pH 2padyupoeoyHO20 pacmeopa C y4yemom
e20 mekyweli memnepamypsbl. Temnepamypa pacmeopa UHouuupyemcs Ha
ecromoz2ameJsiHOM Uugpoeom rnose oucres.

[Ans py4HOM YCTaAHOBKW 3HA4YeHUs cre-
ayeT HaxaTb oaHy u3 kHornok A unn V.
PepnaktnpoBaHMe npou3BoANTCA  KHOM-
kamn A, ¥V 1 BbIBOP aHanorvyHo me-
Toguke, onncanHom B 10.2.

")

HACTPOWKA

-

nnm Y
(

pH

=]y
-,
-_—
1

g
!-
-
N d
)

Brioop

. -_—

.

|

B, -

(O
T e -
5 (g I

[na 3aHeceHusi 3HadveHna pH nepsoro
rpagynmpoBOYHOrO pacTtBopa B MNaMATb
npeobpasoBartens  crnegyer  HaxaTtb
kHornky BBOL.

[Mpeobpa3oBaTenb NPeanoXnT nNepenTtn
K rpagyvMpoBKe no BTOpoMy pacTteopy. Ha
aucnnee MuraeT 3Ha4doK, u3obpaxato-
LWWM CTaKaH4YuK C undppon «2», npurna-
LIAA NOMECTUTb ANEKTPOLHYHO CUCTEMY U
TepmogaTynk (MnNn TepMOMETP) BO BTO-
pou rpagynpoBOYHbIN PACTBOP.

Beon,

HACTPOWKA

-1

pH

/N

E; (nyHkm 2 ma6bnuya 3).

Ha amom amane eo3moxeH 8ble00 cOObwWeHUsi cucmemMbl aemomamudye-
CKolU QuazHocmuku npeobpasoeamerisi 06 owubke npu pacyeme 3Ha4YeHUsl
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pud @

Ecnu dns nocnedyrowjux u3mepe-

Huli docmamo4HO 2padyupoeKu o

O0HOMY pacmeopy, Ha 3momM 3marie

OHa Mo)xem 6bimb 3aeepweHa. [nsa

amozo crsiedyem Haxamb KHOIKY
PEXWUM (Ha Oucnnee Ha1YHem Mu-
2amb 3Hak «CTOI[ll»), a 3amemMm He pH
no3dHee 10 - 15 cekyHO nocne

amoeo Haxxamb KHonKy BBO/.

lNpeobpa3zoeamenbr ebieedem Ha e

ducnneu coxpaHeHHOe 6 namsimu e
3HayeHuUe Kpymu3Hbl 3/71eKmpPOOHOU

xapakmepucmuku (100 % om meo-

pemu4YecKko20 3Ha4YyeHusi) u nepeu-

dem e pexxum usmMepeHudl.

=EEI=

13.4.3 'pagynpoBKa No gByM pacTBopam

[ns npogomkeHns rpagyvpoOBKN MPOMbITh SMNEKTPOAHYH CUCTEMY

N TepMoAaTymnK (TEePMOMETP) AUCTUINIMPOBAHHOM BOOOW, OCYLLNTb

Beon,

dounbTpoBanbHOM BymMaron n NOMecTuTb UX BO BTOPOW rpagyvpo-
BOYHbIN pacTBop. HaxaTb kHonky BBO[.

/A

Temnepamypa emopo2o 2padyupoeo4YHO20 pacmeopa He OOJ/DKHa omJiu-
YyambCcsi om memnepamypbl nepeo2o 6osiee Yyem Ha 2 °C. lMpu py4Hou yc-
maHoeke Ha ducrniee omobpaxaemcsi meMmrnepamypa rnepeo20 pacmeopa.

pud o

'padyupoeka no emopomy pacmeopy Moxxem 6bimb npepeaHa Ha JIo60m
amane, onucaHHoM 8 n. 13.4.3 Haxxamuem kHonku PEXXUM. lpu amom Ha
ducnsiee Ha4uHaem mu2amb 3Hak «CTOIlM». Ecnu e me4yeHue 10 — 15 cekyHd
Haxkamb kHornky BBO[] epadyupoeka npepbigaemcsi u npeobpaszoeamersib
eosepawaemcs e pexum «M3MEPEHWE». Ecnu epadyupoeka npepbigeaem-
cs do 3anucu 3HavYeHusi pH emopozo 2padyupoeoyHoO20 pacmeopa, mo 8
namsimu npeobpasoeamerisi COXpPaHUMCSs1 paccyYumaHHoe npu 2padyupoeke
no nepeomy pacmeopy 3Ha4YeHue E; u meopemu4yeckoe 3Ha4yeHUe Kpymus-
HbI 371eKMPOOHOL XapaKkmepucmukKu.

NMpeobpa3oBaTtenb nepexoamt K uame-
peHnto 3C 3nekTpoaHOW CUCTEMBI, O

4YeM CUrHamuaupyeT MuralWuin  3Hak

«M3MEPEHMUE>. Ha gucnnee npeo6pa- S
3oBaTtens oTobpaxaeTca M3MepeHHoe - :‘ L ( (v
3HaveHve O[C anekTpodHoW cucTembl | Bsoa A

BO BTOPOM rpaJlyMpOBOYHOM PacTBope, a VO
TaKkKe Temnepartypa pacTtsopa. -1= XN

Mocne ycTaHOBNEHUs CTabunbHbIX NOKa-

3aHun 34C anekTpoaHon CUCTEMbI Cre-
ayet HaxaTtb kHonky BBO[L.
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/N

Ha amom amane eo3mMo)xeH ebieod coobujeHust 06 owubke, eo03HUKWeU
npu usmepeHUU nMomeHyuasna 371eKmpoOHol cucmeMbl 60 8MOPOM pac-
meope (nyHkm 3 mabnuya 3).

Ha ocHOBaHMM MOMNyYeHHbIX OaHHbIX Npeobpasosa-
Tenb aBTOMaTU4eCKU onpenennut Gnuxanmwmin, cooT-
BETCTBYHOLMA ITUM [aHHbIM PacTBOp M3 MNepeyHs
pabounx atanoHoB (npunoxeHuve A) N BbiBEOET Ha
aucnnen 3HadeHue ero pH ana temnepatypsbl 25 °C.

HACTPOWKA

( 0
(

L. |

pH

R

/N

HAns ydo6cmea pabomsbi Ha mabsio npeobpa3zoeamens ebisodumcsi pH pa-
604e20 amasnoHa dns 25 °C (3Ha4yeHue, yka3zaHHOe Ha yrnakoeke cmaHdapm
— mumpa). lNMpu pacyeme 2padyupoeOYHbIX Xapakmepucmuk npeobpaso-
eamesib aemomMamu4yecku eHecem rornpasKy Ha meKywyro memmnepamypy
pacmeopa. lMoamomy npu ucnosib3ogaHuu paboyux amasioHoe ¢ PHjso:
1,65, 4,01, 6,86, 9,18, 12,43 no N'OCT 8.135-2004, He cnedyem eHOocumb amy
nonpaexy epy4Hyio.

Ecnu npu ucnonb3oeaHuu 0GHO20 U3 YKa3aHHbIX pacmeopoe npeobpaso-
eamesib e20 HenpaeusibHO onpedesnus, mo 3mo ceudemesnibcmayem 06
owubke unu HeucnpasHocmu. B amom crny4yae epadyupo8Ky peKomMeHOy-
emcsi npepeamb, U MPOOO/IKUMb €e MOJILKO Moc/ie ycmpaHeHUsi NpUuYuHbl
Henonadku (nyHkm 1 ma6bnuya 3).

Ecnn B kayecTBe rpalyMpoOBOYHOIO pacTBopa NPUMEHSIETCA pacTBOP He BXO-
AAWNA B NPUBEAEHHbIN NepeYyeHb, TO 3Ha4YeHue ero pH ans tekywen temne-
paTypbl cnegyeTt BBECTU BPYYHYIO, TaK Kak 3To onncaHo B 13.4.2.

[lna 3aHeceHnsa 3Ha4YeHUs pH BTOpPOro rpagynpoBo4HOro pacrtBeo-

Beon,

pa B NnamMATb NnpeobpasoBaTtens crieqyeT HaxaTb kHonky BBOL.

Ha amom amane 803Mo)eH ebie00 coobueHus1 o6 owubke npu esode 3Ha-
yeHusi pH emopozo epadyupo8oYyHO20 pacmeopa usiu owuboyHocmu pac-
4Yyema 3Ha4YyeHusl Kpymu3Hbl 351IeKmpooHol cucmembl (4-5 mabnuuya 3).

[MpeobpasoBaTenb BbIBEOET HA AUCIEN MNOyYeHHOoe
3HaAYeHNEe KPYTU3HbI NIEKTPOAHON XapakTePUCTUKN (B
% OT TeopeTMyecKoro 3HayeHud) U aBTOMaTUYECKU
nepengeTt B pexum mamepeHus. B namsatm npeobpa-
30BaTeNsl COXPaHUTCA paccuYnTaHHoe 3HadveHune E;j un
KPYTU3Hbl 3N1EKTPOAHON CUCTEMBI.

A
(]

L
b
S
(

0

(|

On
D '

[MepeyeHb BO3MOXHbIX OLIMBOOK U cnocobbl nX yCTpaHeHUS npuBeLeHbl B
pasgene 19.
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13.5 KoHTponb NpaBUnNbLHOCTU NpoBeAeHUs rpagynpoBKu

MpoBepka npaBUSIbHOCTU NPOBELEHUA TPadyupPOBKU MPOU3BOAUTCH B
pexmuve «M3SMEPEHUE».

[MpOMbLITE 3NEKTPOAHY CUCTEMY U TepMogaTyuk (TepMoMeTp) OUCTUII-
NMpoBaHHOW BOAOW, OCYLINTb oMnNbTpoBanbHOM Gymaron n nNorpysnTtb UX B
pacTBOp C M3BECTHbIM 3HayeHnem pH. ocne ycTtaHoBNeHNA CTabusibHbIX
noKasaHuUM cyuTaTb pesynbTaT U3MEPEHUs C OUCNIeS.

Ecnu norpewHocTtb namepeHunsa npesbiwaet = 0,05 pH, cnegyet npose-
pUTb rPagyMpoOBOYHbIE PACTBOPLI U NPOBECTU MOBTOPHYHO rpaypOBKY.

14 HACTPOUKA AHAJIOMOBOIO BbIXOQHOIO CUrHATA

° Mpu 3akcnnyamayuu npeobpa3oeamesisi 8 cucmemax asmomMamu4yecKo20
1 KOHMPOJIsi U pe2ynupoeaHusi, UCMob3yloWux aHaso208bil 6bIXOOHOU
cuzHas, Heo6xo0uMoO ycmaHo8UMb 3Ha4YeHUsI 8ePXHe20 U HUXXHe20 npede-
J10e nodduana3oHa U3MepeHUsl, coomeemcmeyruue MUHUMalbHOMY U
MaKcumMasibHOMY 3Ha4eHUsIM 8bIXOOHO020 cu2Hasna u 3adamb epeMsi ycpeo-
HeHUs1 8bIXOOHO20 MOKa.

[na pepaktnpoBaHus napaMeTpoB aHa-

FI0roBOro BbIXOOHOrO CUrHana crnegyer: > [ B =
- akTMBMpoOBaTb knasuatypy (7.1);

- NyTeM nocnegoBaTeNbHOrO HaxaTud
kHonkn PEXXWUM (9) yctaHOBUTL COCTOS-
HWe aucnnes, npyM KOTOpOM Ha HEM MU-
raeT coobuweHne «HACTPOMKA 4-20
MA». HaxaTb kHonky BBOA.

Beon,

CoobuieHne «HACTPOMKA 4-20 mA»
npekpawaer MuraTb U UHAULMPYETCS
HenpepblBHO. [lpeobpasoBaTenb npea-
naraeTt BBECTU HWXHUI npegen nogauva-
nasoHa. B ocHoBHOM uUudgpoBOM nose nnm
BbIBOAUTCA YCTAHOBSIEHHOE paHee 3Ha-
yeHue pH (34C) HwxHero npegena nog-
ananasoHa (Mnagwuvn paspsg Muraer),
COOTBETCTBYHOLLEE MUHUMANbHOMY 3Ha-
YEHWUIO BbIXOLHOMO TOKa (BbIBOAUTCS Ha
BCcnomoratensHom nosne). lNpu Heobxo-
OANMOCTU 3TO 3HAYeHMEe MOXET ObITb OT-
pegaktupoBaHo kHonkamu A, V¥V u Beog,
BbIBOP ananormyHo 10.2. llocne pe-
AaKkTUpoBaHUsA HaxaTb KHonky BBOA.

g

YR
AN
Y|
'- ’-‘ mA

Brioop

HER

. HuxxHul npeden nodduana3zoHa mMoxem 6bimb ycmaHoesieH 8 rpedesiax:
1 om muHyc 2,00 pH (MmuHyc 3000 mB) do 16,00 pH (2000 mB) ¢ duckpemHo-
cmabio 0,01 pH (1 mB).
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Ubl, Komopsble 6biIu ycmaHoesieHbl Ha MOMEHmM exo0da e pedakmupoeaHue.
Ecnu nocne okoH4YaHusi pedakmupoeaHusi eQUHUUbI usmepeHuss 6yoym us-
MeHeHbl, Mo Ha HaCMpPOUKU aHas10208020 8bIx00a 3MO He rnoesusiem.

f lMpu Hacmpolike ebixo0da 4-20 MA asmomamu4ecKu ebibuparomcsi me eOQuUHU-

[MpeobpasoBaTenb npegnaraetT BBECTU
BEpXHUU npegen nogavanasoHa. B oc-
HOBHOM LIMPPOBOM MoOfe BbIBOAUTCA YC-
TaHOBNEHHOe paHee 3HauveHue pH wnn
MB BepxHero npegena noggwanasoHa
(BCE 4Mcno muraet), COOTBETCTBYHOLLEE
MaKCMManbHOMY 3HAYEeHWUIO BbIXOOHOIO
TOKa (BbIBOAUTCA Ha BCMOMOraTtesibHOM
none). MNpn HeobXo0OUMOCTM 3TO 3Ha4e-
HMe MOXeT OblTb UBMEHEHO KHOMKaMn A,
V. BepxHun npegen nogananasoHa Mo-
XeT BblTb YCTAHOBIEH B npegenax gva-
nasoHa u3MepeHun npeobpasoBaTtens
BblGOpOM M3 psiga AUCKPETHLIX 3Hade-
HUA, KOTOpble SBMAKTCA pe3ynbTaTom
CYMMUPOBaHUSA 3HAYEHUA HWKHEro npe-
Aena n gonyctMmon WMPWHBLI nogavana-
30Ha.

OO
)

1Y
’. ,-' " ’-‘ mA

pfio

. WupuHa nodduana3oHa ebibuparomcs u3 psica: 1,0; 1,5; 2,0; 2,5; 5,0; 10,0;
1 15,0 pH (100; 150; 200; 250; 500; 1000; 1500; 2000 mB). 3Ha4yeHue pH unu
MB, coomeemcmeyrouwiee MakKCcuMasibHOMY 3Ha4Y€HUK B6bIXOOHO20 MmOokKa
Moxxem 6bimb Kak 6osibwe, maKk U MeHbWwe 3Ha4YyeHus, coomeemcmeyrouje-
20 MUHUMAaJIbHOMY 3Ha4€HUI 8bIXOOHO20 MOKa.

HACTPOMKA]4-20 mA]

\ /
[Mocrne 3aBeplieHus pedakTMpoBaHUSA Bsox L" :::: pH
crieayet HaxaTb kHornky BBO/.  m\nlm)
=4
’. ,-'-’.‘mA

Ha pgucnnee oTtobpaxaeTcs 3HaveHue

F—
MOCTOSAAHHOW BpemeHu unbTpa BbiXxoa- A
HOrO TOKOBOro curHana. Mnagwmm pas- e/,
pan MuraeT, npegnaras penakTuposa- T m“fﬂ-, ,
Hue. PepaktmpoBaHve npousBogutcs | Ml
kHonkamu A, ¥ 1 BbIBOP aHanornyHo + b (L(°
meToauke, onucaHHon B 10.2. Mpu 3a- ]:m:: P
BEpPLUEHUN peaaKTMpoBaHua  crieqyet
HaxaTb KkHonky BBOQ. lMpeobpasosa-
Tenb nepexoaut B PEXNM Beos,

Se—

«U3SMEPEHMUE ».
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pud @

pud @

LHughposoli cpunbmp ebiIxOOHO20 MOKOB020 cu2Hasia npedHa3Ha4yeH Osisl
npedomepauwieHusi cpabambieaHusi UCMOJIHUMEbHbIX ycmpolicme 8 cuc-
memax aemomMamu4ecko20 KOHMPOJIsl U ynpaesieHusi 8 pesysibmame cJy-
YaliHbIX KPamKoO8PeMeHHbIX CKa4YK08 U3MePsIeMbIX 8€JTUYUH.

lMocmosiHHasi epemMeHuU ¢hunbmpa moxem 6bimb 3a0aHa e duana3oHe 0 0o
120 cekyHO. lpu ycmaHoeke 3Ha4YeHUs1 3Mo20 rnapamempa, pagHo20 HYJIH0,
ycpeOHeHuUe 3Ha4eHUs1 8bIXOOHO20 MOKa He npou3eodumcsl.

/N\

dunbmp npouszsooum ycpedHeHUe MOJIbKO aHasl0208020 8bIXOOHO20 cue-
Hana. Ha nokasaHusi ducnnesi u HART-cueHanbl e2o delicmeue He pacrnpo-
cmpaHsiemcsi.

15 BPEMEHHOE YOEPXAHUE BbIBPAHHOI'O YPOBHA
AHAJIOroBoro BbiIXogHoOro CUrHAJA

15.1 Bknro4yeHue pexuma

i

BpemeHHoe ydepxaHue ebi6paHHO20 YPOBHSI aHa/l0206020 6bIXOOHO20
cu2Hana Mo)xem ucrnoJsib308amaCsi:

- npu ebinosIHeHuUuU pabom no ob6cnyxueaHuro npeobpaszoeamerns (Hanpu-
Mep, fpu rpoeepke nozpewHocmu usmepeHuli), Ons npedomepaujeHusi
nepedayqyu JIOXHbLIX OaHHbIX 6 cucmeMy ynpaesieHuUsl MexHoJsI02Uu4eCKUM
npoueccom;

- 0519 mecmupoeaHusi cucmeMbl KOHMPOJISl U ynpaeJsieHUsl.

[na  BKoYeHUs pexumma BpEMEHHOro

yaoepxaHna BblOpaHHOro YpoOBHA aHaso- =
roBOro curHana cnegyer: BEN 1o

- aKTMBMpoOBaTb knasmatypy (7.1);

- NyTem nocnefoBaTenbHOro Haxatusd

kHonkn PEXWUM (9) yctaHOBUTL COCTOSA- Beog,

HWe aucnnes, Npy KOTOPOM Ha HEM MU-

raet coobweHmne «4-20 mA CTOIMM». Ha-

xaTtb kHonky BBO[.

CoobuweHne «4-20 mA CTOIN» npekpawaeT muratb o

N HanuMpyeTcs HenpepbiBHO. Ha gucnnee otobpa- X (o
xaetcs cnoso «USMEPEHUE», namepeHHoe 3Hauye- - P
Hue pH (MB) un cooTeeTcTBYIOWMI BbIOPAaHHOMY NOA- '-’-“ ( ,
avanasoHy Tok (14). 3HayeHne BbIXOQHOMO TOKa Mu- """‘ :':
raeT, npeanaras pegaktmpoBaHue. i
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KHonkamn A n V¥, moxeT ObiTb ycTa-
HOBMNEHO [OpYyroe 3Ha4yeHWe BbIXOQHOro
TOoKa - 4 MA, 12 mA nnu 20 mA.

<)

'
[ |
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‘-
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i::! - o [
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b
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HaxaTte kHonky BBOM. [lNpeobpasoBa-
Tenb nepexoauT B PEXNM
«ABMEPEHUE». Ha BbIxoge ycTaHaBs-
nmnBaeTcsa BblOpaHHbIA YPOBEHb TOKOBOIO
curHana. Ha gucnnee nuguuupyetcsa co-
obuieHne «4-20 mA CTOM».

Beon,

O
D XAX

°C

i

15.2 BbIknoyeHUue pexunma

[na BKNOYEHUS pexnma BpPEMEHHOrO
yaepxaHnsa BblOpaHHOro YpoBHS aHarno-
roBOro curHana cnegyer:

- aKkTuBMpoBaTb knasuatypy (7.1);

- nyTem nocrnegoBaTeNbHOro HaxaTtus
kHornkn PEXXWUM (9) yctaHOBUTbL COCTOS-
HWe gucnnes, nNpyM KOTOPOM Ha HEM ropuT
coobuleHne «4-20 MA» M MuUraeT 3Hak
«BKI.».

Haxate kHonky BBO[M. lNpn atom BoO-
300HOBNAEeTCA (hopMMpoBaHME aHanoro-
BOro curHana, n npeobpasoBaTtenb ne-
pexoant B pexum « UISMEPEHUE ».

Beon,

4-20 mA B 1
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16 OTKITIOMEHMUE U BKINKOYEHUWE AHAJTIOINOBOIO BbIXOAHOIO
CUTHANA

16.1 OTKNOYEeHMe aHanoroBoro curHana

. B coomeemcmeuu ¢ 3a800CKUMU ycmaHO8KaMu aHasi0208bll 8bIXOOHOU
1 cuzHan 4 -20 MA Haxo0umcsl 80 8K/THO4Y€HHOM COCMOSIHUU.

OmeknroyeHue aHar0208020 8bIXOOHO20 CU2Has1a 8bINOJIHIeMmCs:

- ecJ/lu 3mom cu2HaJl He UCroJsib3yemcsi;

- ecsiu npeobpa3zosamesnib pabomaem e cxemMe MOHOKaHara.

lMpu omknrYeHUU aHaI0208020 8bIXOOHO20 CU2Hasa Ha 8bixode npeobpa-
308ameJsisi ycmaHaesiugaemcsi rnocmosiHHoe 3HayeHue moka, He b6osee
4 MA, 8eHe 3a8ucumMocmu om pe3ysibmamoe U3mMepeHudl.

[na oTKN4YeHna BbIXOOQHOIO aHanoroBo-

ro curHana cnegyer: .

- aKTMBMpoOBaTb knasmatypy (7.1);

- nNyTeM nocreaoBaTeNnbHOro HaxaTus

kHonkn PEXXWUM (9) yctaHOBUTL COCTOS-

HWe gucnnes, nNpu KOTOPOM Ha HEM MuU-

raet coobuleHne «4-20 mA BbIKI.».

HaxaTb kHonky BBOJ[l. AHanorosbIn Bbl- s
XOOHOW curHan oTknw4aetcs. Ha guc- Hl'l ‘ )
nnee npeobpasoBartensa oTobpaxatoTcs Beoa -' ( P
namepeHHole 3HaveHna pH (MB) n tem- u/m)
nepatypbl pactBopa. WHanumpyroTcs ’I‘ ,"" ’i"‘ ':T
cnosa «4-20 mA BbIKIJ1.». i

16.2 BknrovyeHMe aHanoroBoro curHana

[na oTkNioYeHNA BLIXOQHOrNO aHaroroso-

ro curHana cnegyer:

- aKTMBMpoBaTb knaesuartypy (7.1);

- nNyTemM nocnenoBaTerfibHOro Haxartusd

kHornkn PEXWM (9) yctaHOBUTL cOCTOS-
HWe gucnnes, npyM KOTOPOM Ha HEM ropuT
coobuleHne «4-20 MA» U MuUraeT 3Hak Beoa
«BKJl.». HaxaTtb kHonky BBOL. lNpeob-
pasoBaTesib  NepexoauT B PeXum

«ASMEPEHUE» c dopmmnpoBaHmMeM
aHanoroBoro BbIXOAHOroO curHana.

4-20 mA[BK"L I
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17

ABTOMATUYECKAA OWATHOCTUKA WU3MEPUTEJIbBHOIO

ANEKTPOOA
17.1 Bknro4yeHune pexuma

1

Aemomamu4yeckasi duacHOCmuka u3MepumesibHO20 35iekmpoda ocyuje-
cmesnsiemcsi Ha OCHO8aHUU MOHUMOPUH2a e20 8HYMpeHHe20 cornpomue-
neHusi. HeucnpasHocmbio cHumaemcsi, ecsiu cornpomusersieHue 3s1ekmpoda
Jiexxum eHe ycmaHoeJsieHHo20 duana3oHa. lTpu o6HapyeHuu HeucrpagHo-
cmu Ha ducnineli ebieodumcsi coomeemcmeyroujee coobuwjeHue (17.2). Be-
posimHbIe NpPUYuUHbI HeucripagHocmel U cnocobbl ux ycmpaHeHus1 npuse-
OdeHbI 6 pa3desie 19.

/N
/N\

Aemomamuyeckasi duazHOCMukKa usmepumesibHoO20 3nekmpoda MoXxem
ucriosib3oeambCs MOJIbBKO MNpu npumMeHeHUU CMeKI/IAsHHO20 3neKmpoda.

B cnyyae ucnonb3osaHusi ¢pyHKUUU aemomamuyeckol OuazHOCMUKU u3-
MepumesibHO20 351eKkmpoda csiedyem ycmaHo8umb rnepeMbivYky 5 — 6 Ha
KsieMMHOU Kos100Ke ripeobpa3oeamerisi (pucyHku 8 u 9). MHaye coobujeHue

0 HeucnpasHocmu 6ydem omobpaxkambcsi Ha ducriiee ecez0a.

[na BKMOYEHMS aBTOMaTUYECKOW guar-
HOCTUKM U3MEPUTESIbHOIO  3reKTpoaa,
cnegyer:

- akTuBMpoBaTb knasuatypy (7.1);

- nNyTem nocnegoBaTeNlbHOro HaxaTtus
kHonkn PEXXWUM (9) yctaHOBUTbL COCTOS-
HWe gucnnes, nNpyM KOTOPOM Ha HEM ropuT
3HaK «emmc=» (3HAK aBTOMaTUYECKOW
ANarHOCTUKN U3MEPUTESTIbHOIO 3NEKTPO-
aa) n wmuraet 3Hak «BKJlL». Haxatb
kHonky BBOL.

Beon,

[MpeobpasoBaTenb NpegnaraetT BBECTU HUXHUNA npe-
Aen  OonycTMMOro BHYTPEHHEro COrnpoOTUMBIEHUS
anekTpoga. lpn aToM Ha gucnnee oTobpaxaloTcs:
coobueHne «<HACTPOUKAY, muraowmii 3HaK aBTo-
MaTMYEeCKON ANArHOCTUKU U3MEPUTESIbHOIO 3MEKTPO-
[A «emmmcss», 3HAK «MiN» Ha BCOMoOraTenbHOM rnose
N paHee YCTaHOBJIEHHOE 3Ha4YeHne HWXKHEro npeaena
(8 meraomax npu 25 °C) Ha OCHOBHOM LIMGPOBOM
none. Mnagwwuin paspsg yvcna mvraet, npeanaras
pefakTupoBaHue.

Ay
XX

(
i

AN
-

]

40




PBA.421221.001P3

PenaktupoBaHue B criydyae Heobxoaumo-
cTM npomsBoautcs kHornkamu A, V¥ nu
BbIBOP aHanornyHo 10.2. HWxHU npe-
Oen [onycTMMOro BHYTPEHHEro Conpo-
TUBMNEHUS 9rnekTpoda BblOMpaeTcs U3
Tabnuubl 2. MNocne 3aBeplLUeHUs peaak-
TUPOBaHUA crnedyeT HaxaTb  KHOMKY
BBO[.

- (<))

Brioop

I

Beon,

L

e
e

min

|

Tabnuua 2 - lNpuMepHble 3HA4YEHUSI CONPOTUBIIEHUA HEKOTOPbLIX NU3Me-

pUTESIbHbIX 3JTEKTPOOOB

I'Ipe/:l,eanble 3Ha4YeHnA BHYTPEHHEro

Tun conpotmBnenus npu 25 °C, MOwm.

9C-10302 400-800
9C-10304 450-1000

9C-10602, 3CT-0601 10-80
9C-10604 50-450
OCT-0101 250-1000
OCK-10317 500-1000
OCK-10617 50-250

NMpeobpa3oBaTtens npegnaraet BBECTU
BEPXHUN npeaen OonycCTUMOro BHYTPEH-
Hero conpoTmBreHust anektpoda. [lpu
3TOM Ha Aucnnee otobpaxalTcs: coob-
weHne «HACTPOUKAY, Mmuratowuii 3Hak
aBTOMaTUYeCKOM [OUarHOCTUKN WN3Mepu-
TENbHOro 3nekTpoda, 3HaK «max» Ha
BCrioMmoraTesisHOM UMGPOBOM Mnofe WU
paHee YCTaHOBIIEHHOE 3HadeHue Bepx-
Hero npegerna (B meraomax npu 25 °C)
Ha OCHOBHOM uundposomM rnose. Mnag-
N paspag uucna muraeT, npeanaras
pegakTupoBaHne. PepakTupoBaHue, B
cny4yae HeobxoaMMOCTU, MPOU3BOLUTCS

kHonkamn A, ¥ 1 BbIBOP aHanornyHo
10.2. BepxHun npegen [gonyctumoro
BHYTPEHHEro COMpOTUBNEHUS anekTpona
BblbMpaeTcsa wun3 Tabnuubl 2. HaxaTb
kHonky BBO[L. lNpeobpasoBaTenb nepe-
xoout B pexxum « AISMEPEHUE ».

Brioop

HEua

Beon,

Vo

(O,
(L0

‘! )

-

mAx
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Ha aucnnee npeobpasoBatens otobpa-
XarTcsa U3aMepeHHble 3HadeHus pH (mB)
N TemnepaTypbl pactBopa. 3HaK aBTomMa-
TUYECKON OMarHOCTUKN N3MEPUTESTbHOIo
anekTpoaa, nokasblBaeT, YTO aBToOMaTu-
yeckasi [OumarHoCTMKa W3MepUTENbHOro
aneKkTpoda BKM4YeHa. 3HaK aBToMaTu-
YEeCKOW [ONarHOCTUKM U3MEPUTENBHOIO
anekTpoga otobpaxaeTca Ha gucnnee
Tonebko B pexume «UISMEPEHUE».

W3MEPEHUE!

T
L

°C

f

17.2 CurHanusaumsa HeMcnpaBHOCTU

[Mpn oBGHapy>XeHUNn HEUCNPaBHOCTU WU3-
MEPUTENBHOIO 3nekTpoda Ha aucnnee
npeobpasoBaTtens nNosiBNSeTCss coodLue-
HUe «OLUUBKA» a 3Hak aBToMaTu4ye-
CKOW  OMarHOCTUKM  MU3MEpPUTESIbHOro
aMeKkTpoaa Ha4YnHaeT MuraTb.

[EEISMTE OWMEKA

" r mV

L
i; =
1. AR

LN

°C

{

17.3 BbIknoyeHue pexunma

[ns BbIKNIOYEHUSs aBTOMAaTUYEeCKOW auar-
HOCTUKM WN3MEPUTENbHOrO  3N1eKkTpoaa,
cnegyer:

- aKkTMBMpoBaTb knasuartypy (7.1);

- nyTem nocnenoBaTeNbHOro HaxaTtus
kHonkn PEXXWUM (9) ycTtaHOBUTL COCTOSA-
HWe gucnres, npyM KOTOPOM Ha HEM ropuT
3HaK aBTOMAaTM4eCKOM ONArHOCTUKU W3-
MepUTENbHOro anekTpoaa N MuraeTt 3Hak
«BbIKIl.». Haxatb kHonky BBO[. AHa-
nnsartop nepexogut B peXnUM
«MBMEPEHUE». 3Hak aBTOMaTM4eckomn
ANAarHoCTUKM Ha ucCriee racutcs.

Beon,

I/
n
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18 ABTOMATUYECKAA OUATHOCTUKA INEKTPOOA CPABHEHUA
18.1 Bknro4yeHune pexuma

1

Aemomamuyeckass QuazHOCmMukKa 3jiekmpoda cpaeHeHuUsl ocyuiecmeJsisiem-
Cs1 Ha OCHOBaHUU MOHUMOPUH2a e20 8HymMpeHHe20 conpomueneHusi. He-
ucnpasHoOoCmMb cHumaemcsi, ecjsiu corpomuesieHuUe 3JieKkmpoda rpeebi-
waem 3HaveHue 100 kOm. lMpu obHapyxeHUU HeucrnipasHocmu Ha ducneu
eblieodumcsi coomeemcmeyrujee coobujeHue (18.2). BepossmHbie npu4u-
HbI HeucnpasHocmel u cnocobbl ux ycmpaHeHusi npueedeHbl 8 pa3dese
19.

/N\
/N\

Aemomamu4veckasi duazcHOCMuUKa 3/iekmpoda cpaeHeHUsl UCMoJib3yemcs
MOJIbKO npu npumMeHeHuu ougghepeHyuasribHOU CXeMbl 8K/THOYEHUSsT 3J1eK-
mpodHoli cucmembi (4.3.9.2).

B cnyyae ucnonb3oeaHusi ¢pyHKUUU asmomamuyeckoli Ouac2HOCMUuKu
anekmpoda cpaeHeHusi csiedyem ycmaHoeumb nepembivyky 11 — 12 Ha
KsieMMHOU KoJsiodke npeobpa3zoeamensi (pucyHok 9). MHa4ye coobweHue o
HeucnpasHocmu 6ydem omobpaxkambcsi Ha ducriyiee ecez0a.

[1Na BbIKMOYEHNS aBTOMATUYECKOW auar-
HOCTUKW 3N1EKTPOda CpaBHEHUA, HYKHO!

- aKTUBMpOBaTb knasuatypy (7.1); .
- nyTemM nocnegoBaTeNbHOrO HaxaTud

kHonkn PEXWUM (9) yctaHOBUTL COCTOSA-
HWe Oucnries, npyu KOTOPOM Ha HEM ropuT
3HaK «—==» (3HaK aBTOMaTUYECKOW
ONArHOCTUKM dneKkTpoda CpaBHEHUHA) U
muraeT 3Hak «BKJl.». HaxaTb KHONKy
BBOA.

HaxaTtb kHonky BBOJ. [Npeobpa3oBa-
Tenb nepexoant B pPeXnM
«ABMEPEHUE». Ha gucnnee npeobpa-
3oBaTens oTobpaxalwTcs WU3MEpPEHHble
3HayeHna pH (MB) n temnepatypsbl pac-
TBOpa. 3HAaK «——==» MOKa3blBAET, YTO
aBTOMaTM4yecKasl OMarHOCTUKa 3MeKTpo-
Aa CpaBHEHUS BKIOYEeHA. OTOT 3HaK OTO-
OpaxaeTcs Ha Oucnrnee TONbKO B PeXu-
me «UISMEPEHUE».

Beon,

:‘ !:mv

R

o e

=

i

43




'PBA.421221.001P3

18.2 CurHanusaumsa o HeucnpaBHOCTHU

Mpw obOHapyxeHumn HEeMUcnpaBHOCTHU
anekTpoda cpaBHEHUSI HA Agucnnee npe-
obpasoBaTens nosiBNdeTca cooblieHne
«OWWMUBKA» a 3HaK «—==» HauyuHaeT
MUraTb.

OLUMEKA

1
L -'

=
D XAX

LI

°C

f

18.3 BbikntoyeHne pexmma

[ns BbIKNIOYEHUSs aBTOMAaTUYeCKOW auar-
HOCTUKW 3NIeKTpoJa CpaBHEHUs, crefy-
er:

- aKkTmBMpoBaTb knasuartypy (7.1);

- NyTeM nocreaoBaTesflbHOro HaxaTtus
kHonkn PEXXWUM (9) yctaHOBUTL CcOCTOSA-
HWe gucnres, npyM KOTOPOM Ha HEM ropuT
3HaK «=—==» U muraet 3Hak «BbIKJ1.».
HaxaTtb kHonky BBO[L. AHanusaTtop ne-
pexoaunt B pexum « AISMEPEHUE». 3Hak
aBTOMaTU4eCKONW ANarHOCTUKM aBTOMa-
TUYECKOM OMarHOCTMKW 3reKTpoga cpas-
HEHWS Ha gucnsiee racuTcs.

Beon,

- -

- _—

19 ABTOMATUYECKAA OUATHOCTUKA NPEOBPA30BATEJEN.
XAPAKTEPHbIE HEUCITPABHOCTU U METOObl UX YCTPAHEHUA

Cpasy nocne Bknto4veHns npeobpasoBaTtens NPOBOANT CamMOTECTMPOBa-
Hue. MNpun oBHapyxeHnn HencnpaBHOCTK NpeobpasoBaTens UNn aNeKTpoa-
HOW CMUCTEeMbl, a TaKkke, ecrnv B NpoLlecce rpagympoBku Obinn OONyLLEHbI
owmnbkun, npeobpasoBaTtenb BbIBOAUT Ha aucnnen coobueHne ob owmnbke.
CBegeHuna o0 ownbke Takke nepenaroTcsa NpyM NoMoLmM LMdPOBOro CUrHa-

na (tTonbko ans NT-2512).

BHewHee nposaBreHne OLLMBOK, BepoATHaA npmyinHa n Metodbl X yCT-

paHeHnda nepevncrieHbl B Tabnuue 3.

Ecnn HencnpaBHOCTb CaMOCTOSITENLHO YCTPaHWUTb He yaaeTcsi HeobXo-
OMMO 06paTUTbCS Ha NpeanpuaTUe NPOU3BOASLLEE PEMOHT.
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Tabnuua 3
HanmeHoBaHus
HencnpaBHOCTEN, NX BepoaTHas MeTton
NHankaums.
BHELLHEE NPOsiBIIEHNE U npuymnHa. YcTpaHeHus.
NPU3HaKK.

1 2 3 4
HeucnpaBHOCTU M OWLINOKMK, BbiiBNISieMble NMpU rpaaympoBke npeobpa-
3oBaTtens

[MpoBeputb  ycTa-
1 lMNpn ncnonb3oBaHun B B npeobpasoBaTernb
Kaqepcnae rpagynpoBoY- BBeﬂ,gHbl pKoop,u,MHa— HOBEHHbIC 3HaHe-
HOro pactBopa OAHOro U3 Tbl  M30MOTEeHUMarnb- A KOOPANHAT
pabounx aTanoHoB C HOWi TOuKM He cooT- | J2CnOTeHLINATBHOM
Toukn (11) n npwm
pH2s: 1,65, 4,01, 6,86, BETCTByloWlMe  Mpy- HEOBXOIMMOCTH
9,18, 12,43 no MeHAemMou anek- OTPENAKTUPOBATH
FOCT 8.135-2004, npe- - TPOOHOW CUCTEMBI. ax (12)
Obpasosarern ero He- Owwunbka npu npuro- V|CI'IpaB.I/ITb owmnb-
npaBuibHO onpeaenserT.
MonbiTKa BBECTU 3HAYE- TOBMEHUN T[Pagyuvpo- | Ky W MOBTOPUTb
Hue ero pH BpYYHyO MpK- BOYHOro pacTtsopa. rpagyvpoBKy.
BOOUT K COOBLIEHNIO 0B 3neKTpov,u, Bblpabo- | 3aMeHUTb  3nek-
oLLBKe. Tan CBOW pecypc unu | Tpog U NOBTOPUTL
HEeNcnpaBeH. rpagyvpoBKy.
[MpoBeputb  ycTa-
B npeobpasosarens HOBIIEHHbIE 3Haye-
BBE/EHbl koopauHa- | KOOpAMHAT
Tbl ~ M3orioTeHLmanb- N30MoTEHUManbHON
- HOA TOYKM He cooT-| . . (11) u npu
accyYnTaHHoe 3Have- BETCTBylOLUME  MpU-
o HeobxoaMmMocTn
Hne E; otnuuaetca ot | [oput «Owmnb- | mensiemon MK~ | yrhenaKTUpOBaTS
BBEJEHHOIo B npeo6pa- Ka», Muraet TpO,D,HOIZ CNCTEMDbI. I/IX(12)
g(())BaTBenb Gonee uem Ha | «Ep» Owwunbka npu npuro- | cnpaeutb owwnG-
M TOBMEHUN T[Pagyuvpo- | Ky W MOBTOPUTb
BOYHOro pacTteopa. rpagyvpoBKy.
onektpoa  Bbipabo- | 3amMeHUTb  Anek-
Tan CBOW pecypc unu | Tpog U NOBTOPUTL
HEencrnpaBeH. rpagyvpoBKy.
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lpodomkeHue mabnuuybl 3

1

2

3

3 [lpn rpagyvpoBke
N3MEpPEHHOe 3Ha4e-
Hne 3J3OC anekTpoa-
HOW cUCTeMbl B nep-
BOM pacTBOpe paBHO
3HaYeHU BO BTOPOM
pacTBope.

MopuT «OwmnbKay,
yepepnyeTcs MHAN-
Kauusa 3HakoB

1, B

Yepes 4-6 cekyHa
npeobpasoBaTenb
npegnaraetr  no-
BTOPUTb  rpagywu-
POBKY MO NepBoMy
pacTBopy

Owwunbka npwn npwuro-
TOBMEHMM PACTBOPOB
UNn  NCNoNb30BaHUE
npu rpagyvpoBke oA-
HOro M TOro >e pac-

Wcnpasutb oLwwmnb-

TBOpA. Ky W nNOBTOPUTb
Mcnonb3oBaHne ans | rpagynpoBkKy.
rpagympoBKn pacTBoO-
poB ¢ pH pasnu4ato-
LWMMUCA MEeHee 4YeM
Ha 1.
MoBpexaeHa abo-
pexA P 3amMeHnUTb  anek-

yasi membpaHa usme-

TPOA WM MNOBTOPUTb
PUTENBHOIO 3NEKTPO-

rpagyvpoBKy.

aa.

4 Beopg 3HayeHus pH

BTOPOro  rpaaympo-
BOYHOrO  pacTBopa,
oTnuyatowerocs  oT

pH nepBoro, meHee
4yeM Ha eauHuLy.

Mopnt «Owmnbkay,
YyepeayeTcs MHOW-
Kaumsi 3HaKoB

EME.

Yepes 4-6 cekyHa
npeobpasoBaTtenb
npegnaraetr  no-
BTOPUTb BBOA
3HayeHusa pH BTO-
poro  rpagyvpo-
BOYHOrO  pacTBO-

pa.

Beoa HeBepHOro 3Ha-
YyeHus.

Wcnpaeutb oLwwmnbG-
K.

Mcnonb3oBaHne Aansd
rpagympoBKN pacTBoO-
poB ¢ pH pasnuyato-
WMMNCA MEHEee 4eM
Ha 1.

Wcnpasutb owwnG-
Ky W NOBTOpPUTb

rpagyvpoBKy.

5 KpytusHa oanek-
TPOAHOW XapakTepu-
CTMKM BbIXOAUT 3a
npegens! 80 ... 110%
OT  TEeOpeTUYEeCKOoro
3HayeHus (S MeHee
47,3 wnm  Gornee
65,1 MB/pH  npu
25 °C).

Mopnt «OwmnbKay,
Muraet «S», Bbl-
BOAUTCA MNOSTyYeH-
Hoe 3HayeHue
KPYTU3HbI  3nek-
TPOOHOM XapakTe-
puctukn (B % ot
TEOpeTNYECKOro
3HayeHus). Yepes
4-6 cekyHg npe-
obpasoBarenb
npegnaraetr  no-
BTOpPUTb  rpagywu-
POBKY MO NepBoMy
pacTBopy.

Owwunbka npwn npwuro-
TOBMEHUM Tpagyvpo-
BOYHbIX PacTBOPOB.

Wcnpasutb owwmnG-
Ky ¥ NOBTOPUTb

rpagyvpoBKy.
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[lpodomkeHue mabnuuybl 3

1

2

3

4

HencnpaBHOCTU N OLLMOKU NPU USMEPEHUSAX

6 [leperpyska no BxoAay.
HanpshkeHne Ha Bxoge
BbIXOOMT 3a npeaensl Oo-
nycka (MuHyC
3000...2000) mB.

Moput «Owmno-
Ka», MUraet
«M mB».

Ob6pbIB B Lienn anek-
TPOAOB.

YcTpaHntb 06-
pbIB.

OnekTpodbl He no- | [orpy3ante anek-
rPYXeHbl B pacTBOp. | TpOAbl B pacTBop.
HapyweHo wucTteve-

HNe W13 JareKkTpoaa
CpaBHEeHnA Ui BO3-

YCcTpaHutb Heunc-

7 lNMeperpyska pesynbTaTta.
[MonyyeHHoe B pesynbTaTe
pacyeToB 3Ha4yeHue pH
BbIXOOMT 3@  npegensl
AananasoHa (MuHycC 2...16)
pH.

MNoput «Owno6-
Kay, Muraet
«M pH».

OYLUHbIN ny3blpek | MPaBHOCTb.
Bbl3Ban B HeM pas-

pbIB ANEeKTponuTa.

O6pbIiB B Uuenu anek- | YcTpaHnte  06-
TPOLOB. pbiB.

OnekTpoabl He no-
rPYXeHbl B pacTBOp.

MorpyanTb anek-
TpoAbl B pacTeop.

BosaywHble ny3bipu
B 3rekTpoge cpas-
HEHUA UNU HapyLle-

YcTpaHuTb Heuc-

Hue NCTEYEeHUs | NPaBHOCTb.
anekTponmta u3 He-
ro.

lNpoBecTtun no-

pagyvpoBka  npo-
Be[leHa HEBEPHO.

BTOPHYIO rpagyu-
POBKY

8 lNeperpys3ka pesynbTaTta
n3mepeHna TemnepaTtypsbl.
[Mony4eHHoe B pesynbTaTe
pacyeToB 3Ha4yeHWe Bbl-
X0OuT 3a npefensl guana-
30Ha (MuHyc 20 ... nnwoc
150) °C.

Mpn nogknto-
YeHHOM Tep-
MoadaTynke u
BbIKITFOYEHHOM
DYHKUMM  pyY-
HOW YyCTaHOBKM
TemnepaTypsbl
Ha  gucnnee
NHOMUMpYeTCS
«OwmnobKa,

muraet «I1 °C».

ObpbiB B  uUenu
TepmMogaTyumka.
HewncnpaBHoCTb
TepMoaaTyuka.

YcTpaHute 006-
pblB. 3aMeHUTb
TepMoaaTuuK.

9 HewucnpaBHOCTb WU3Me-
pUTENBHOrO  3nekTpoaa.
MokasaHna npeobpasoBa-
Tens HeyCTONYnBbI.

oput
«Owunodka»
MUraeT 3Hak

«*),

OTcyTCTBME KOHTaK-
Ta B MecTe nog-
KIMOYEHUA U3Mepu-
TENbHOrO  3ANEKTPO-
[a unn B pasbeme
kabena.  OtcyTcT-
BME KOHTaKtTa cC
aHanManpyembiM

pactBopoM. Bbixon
U3 CTposi U3Mepu-
TENbHOro  3NEKTPo-

aa.

MpoBepuTb n
BOCCTaAHOBUTb

KOHTaKT, npoBe-
pUTb  LEenocT-
HOCTb 9NIEKTPO-
aa, npoBeEpPUTL
KOHTaKT C aHa-
nmM3anpyemMbim

pacTBopom. 3a-
MEHUTb  3NeK-

TpoA.
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OkoHyaHue mabrnuub! 3

1 2 3 4
MpoBepuTb 1 BOC-
CTaHOBUTb KOH-
TakT, MNpOBEPUTb
OTtcyTCcTBME KOHTaKTa Ll,eJ'IC’)CTHOF(JJTb P
B MeCTe NOAKITHYEHNS
r anektpoga, npo-
opnt ANEeKTPOAa CpaBHeHua | - - ™ o
10 HewucnpasHocTb anek- | «Ownbkay» UM B pasbeme kabe- | CoP

Tpoga cpaBHeHus. [Nokasa-

MUraetT 3Hak

ns. OTcyTCcTBME KOH-

aHannsanpyembim

actBopom. [lpo-
HUs npeobpasoBaTens He- Takta C aHanuaupye- Sepmbp oTC T%T_
YCTON4MBBI. MbIM pacTBOPOM. y
BME KPUCTansoB U
«Uy. Beixom un3  cTpos
snektpopa  cpasHe- | SOSAYLUHBIX Ty3bl-
st P P pen B NOSIOCTH
' anekTpoga cpas-
HEeHus. 3aMeHUTb
3NeKTpoAa.
MpoBeputb Ha-
HapylweHne KoHTakTa
AEXHOCTb noa-
B MeCTe NOAKMYEHNst
KNIOYEeHns  arnek-
9NEKTPOAOB.
TPOLOB.
BosaywHble ny3bipy B
3NeKTPoAe CpaBHeHns |\,
- CTPaHUTb  Heuc-
1; eno'(a?"(':”i peobpaso - MnM HapyleHe ucTe- | - aEHOCTb
BATEIIH HEYCTONHMBDI. YyeHna  anekTponuta P '
13 Hero.
3ameHnTb  U3Me-
HeuncnpaBHOCTb

3MEeKTpOaHON cucTte-
Mbl.

pUTENbHbBIA  Arek-
TPO4 WU  anek-
TpOJ, CPaBHEHUS.

12 B cny4yae ucnosnb3oBa-
HMS npeobpasoBatens B
KOMNNEeKTe C M3MepuTernb-
HbIM  3NEKTPOAOM,  He
nvewLwemMm  HOPMUPOBaH-
HbIX KOOpAMHAT W30MOTEH-
LUuanbHOM TOYKM (Hanpu-
Mep — CYpPbMSIHOM 3nek-
TpoAa) Temnepatypa aHa-
nmM3npyemoro pacTteopa
oTnMyaeTca OT Temnepa-
Typbl rpagympoBOYHbIX
pacTBopoB 6onee, 4eM Ha
2,0 °C.

Foput
«OwmnodkKa»,
Muraet «°Cy».

Temnepatypa aHanu-
3MpyemMoro pacTtsopa
oTnMyaTbCs OT TeM-
nepartypbl rpagyvmpo-
BOYHbIX  pacTBOPOB
6onee yem Ha 2,0 °C.

MpuBectn B COOT-
BETCTBME Temne-
paTypy aHanuau-
pyemoro pacTBo-

pa.

MoBTOPUTBL
AYyVpOBKY C
nosib3oBaHNeM
pacTBOpPOB Opyrown
TemnepaTypbl.

rpa
nc-
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NMPUNOXEHUE A
(cripasoyHoe)

3HayeHusn pH pabouunx atanoHoB (FTOCT 8.134-2004)

Tabnunuya A.1

0,05 0,05 0,025 monb/Kr Ha- 0,01 Kanbuunn

MONb/KF MONb/KF | TPUA MOHOTMAPO- | MOMb/Kr | TMOPOKCUA
°C Kanumn Kanum docdart + 0,025 | HaTpuh | (HacCbIWEHHbIN

TeTpaok- | rMapo- | MOSL/KT Kanun an- | TeTpa- | pacTBop npu

canart dTanat rmgpodocdat bopart 20 °C)
0 - 4,000 6,961 9,451 13,360
5 - 3,998 6,935 9,388 13,159
10 1,638 3,997 6,912 9,329 12,965
15 1,642 3,998 6,891 9,275 12,780
20 1,644 4,001 6,873 9,225 12,602
25 1,646 4,005 6,857 9,179 12,431
30 1,648 4,011 6,843 9,138 12,267
35 1,649 4,022 6,828 9,086 12,049
40 1,650 4,027 6,823 9,066 11,959
50 1,653 4,050 6,814 9,009 11,678
60 1,660 4,080 6,817 8,965 11,423
70 1,67 4,12 6,83 8,93 11,19
80 1,69 4,16 6,85 8,91 10,98
90 1,72 4,21 6,90 8,90 10,80
95 1,73 4,24 6,92 8,89 10,71

3Ha4veHne pH npu NpoMeXXyTOYHbIX 3HAa4YEHNAX TeMnepaTypbl onpeae-
NAKTCA JIMTHENHON MHTEPNONALNEN.
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Jlnct pernctpaunmn nsmeHeHnn

Homepa nucToB (cTpanuy) Bcero Bxoasawmin Ne
Me- HHY- nucToB Ne po- conpoBoau-
Nam. n3me- sawe aHHy A posoA MNoanunck [ata
HEHHLIX HeH- HOBbIX | INUpO- B [OKY- | KYMEHTa | TenbHOro goKy-
HbIX BaHHbIX | MeHTe MeHTa 1 gata
1 Bce 50 MPBA0129
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