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[MpeobpasoBaTenn npombiwneHHble NT-2511 n NT-2512 (ganee — npe-
obpasoBartenun) npegHasHavyeHbl AN U3MEPEHNSA NEKTPOLBMXKYLLEN CUMb
(340C) nepBMYHbIX M3MeEpPUTENbHLIX NpeobpasoBartenen (oanee - anek-
TpogHas cuctema), NPUMeHsIEMbIX ANS NOTEHUNOMETPUYECKNX USMEPEHNN,
npeobpasoBaHMst N3MEPEHHOW BENUYUHBbI B 3HAYEHWE MnokKasaTensl akTuB-
HOCTWN MOHOB Bogopoaa (pH), a Takke nHankaumm sennunHel A4C nnu 3Ha-
YyeHust pH Ha BCTpoeHHOM gucnree. B koMnnekTe ¢ nepBuYHbIM TepMonpe-
obpasoBaTtenem conpoTuBrieHns npeobpasoBaTenn MOryT Takke npon3Bo-
OUTb U3MepeHne M BbIBOOUTb Ha OUCNAEn Temnepartypy aHanuMsanpyemomn
cpenpbl.

[MpeobpasoBaTtenn cooteetcTBytoT OCT 27987-88, u moryT npume-
HATLCA N9 HEMNPEPbIBHbLIX MOTEHLMOMETPUYECKNX U3MEPEHUIN B TEXHOMO-
r’MYecKMX BOAHbLIX pacTBopax M nynbnax (B T. Y. MpW aHanui3e BoAbl C HU3-
KOW 3f1IEKTPONPOBOAHOCTLIO) B CUCTEMAX KOHTPOMSA M ynpaBfieHNa TEXHOMO-
rMYeCcKMMU rnpoueccamm passimyHbiX BUAOB SKOHOMUYECKON OeATENBbHOCTH.

[MpeobpasoBatenn NT-2511 n UT-2512 doopMUpyOT 9NeKTPUYECKUN He-
NPepbIBHbLIM @HaNoroBbI BbLIXOLHOW CUrHam MOCTOSAHHOMO Toka OT 4 [0
20 mA no FOCT 26.011-80, nponopuuoHanbHbIiM pH aHanuanpyemon cpe-
Abl unu 3C anekTpogHON CUCTEMBI.

MpeobpasoBatenun NT-2512, kpome TOro, obecneymBaroT [BYXCTOPOH-
HIOKO LMPPOBYIO CBA3b B CUCTEMAxX aBTOMAaTUYECKOro KOHTPOSIS U ynpasrne-
HWA C Nepegaven pe3ynbTaTtoB U3MEPEHNS U YNPaBrsoLWNX CUTHAMOB.

[MpeobpasoBaTenn COBMECTHO C pasfnuMyHOM apmaTypou (Hanpumep,
an-snT, OM-7AT, OMr-4M, OM-5M, BI'-1AT u gp.) n anekTpogHbIMU CUC-
TemMaMn MOryT BXOAUTb B COCTaB aHanu3aTtopos, obecneunsaroLLmx npose-
AeHne N3MeEPEHUN B OTKPbITBbIX M 3aKpbITbIX EMKOCTSAX, B TpybonpoBoagax u
cuctemax npoTodHoro npobootbopa. lNpeobpasoBaTtenn paccyMTaHbl Ha
paboTy ¢ nobbiMM INEKTPOAHLIMU CUCTEMAaMM, B TOM YMCIIE BKIHOYaOLLN-
MU B ceba TBEpAOKOHTaKTHbIE N3MepUTENbHbIE SNEKTPOabl, Hanpumep ce-
pun SCT. BnekTpoaHble cucTtemMbl MOTyT ObITb NOAKMNOYEHBI K Npeobpaso-
BaTensm no andpdepeHumanbHon nnm HegnpdepeHumansHON cxeme.

[MpeobpasoBatenn WNT-2511 BbinyckalTcA C BXOAHbIM AndddepeHum-
anbHbIM ycunutenem, UMeLLUNMM [Ba BbICOKOOMHbIX BXO4a, WHAMKaLMEWN
pesynbTaToB U3MEPEHUS N BbIXOAHLIM YHUMPULMPOBAHHLIM CUTHaNoM mno-
CTOSIHHOrO TOKa.

[MpeobpasoBaTenn UT-2512 BbinyckaeTca ¢ BXOAHbIM auddepeHunans-
HbIM YCUNUTENEM, MMEIOLNUM [Ba BbICOKOOMHbLIX BXOA4a, MHOMKAUMEN pe-
3yNbTaTOB M3MEPEHUS, BbIXOOHLIM YHUPUUMPOBAHHBIM CUFHaANOM MOCTO-
SIHHOro Toka M obecnedmBalOLMM MOAYMPOBAHHYKD MNocnenoBaTeNbHYHO
ABYXCTOPOHHIOKW UM(PPOBYIO CBSA3b C KOAMPOBKOW CUrHanma MeToaoM 4ac-
ToTHOro casura (FSK) B cuctemax aBToMaTU4eCKoro KOHTPOsis U ynpasre-
HUS.

OCHOBHbIe TEXHUYECKME XapaKTePUCTUKX, METOAMKA NMOBEPKUN U yKa3aHUA
Mo rpagyvpoBke nanoxeHol B popmynape NPBA.421221.00100.
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1 MPUHLUMMN PABOTbI MPEOBPA3OBATENEN

1.1 B ocHoBy paboTtbl npeobpasoBaTerier NomnoXxeH noTeHuMoMmeTpuye-
CKUN MeTon n3amepeHumn senmymHel pH n Eh pacteopos.

[Mpn nsmepenHunax pH (unn Eh) pactBopoB ncnonb3yeTcsa anekTpoaHas
cucTemMa, coctosuwas n3 3MepuTernbHOro anekTpoaa n anekTpoaa cpaBHe-
HUSA. OTU ANEKTPOabLlI MOTryT nNpeacTaBnaTb coObon Kak pasgesibHble YCTPOon-
CTBa, TaK N BbITb 00begMHEHBI B OOHOM Kopnyce (KOMOVHUPOBAaHHbLIN 3S1eK-
Tpoa). OneKTpogHaa cuctema, MorpyXeHHas B aHanmsupyembli pacTBop,
pasBuBaeT anekTpoaswxkylwyto cuny (34C), nponopumoHanbHy Mokasa-
Tent akTUBHOCTU MOHOB Bogopoaa (pH) nnv COOTHOLEHMIO KOHLUEHTpaLumm
OKWCINEHHOW 1 BOCCTaHOBIIEHHON (DOPM pPeJOKC-CUCTEMBbI.

OOC aneKkTpoAHOM CUCTEMBbI 3aBUCUT Takke OT TemnepaTypbl aHanusu-
pyemMoro pacteopa. [ins yyeTta 3T0ro BAnAHUA (TepMoKoMneHcaumm) B npe-
obpasoBaTensax NpegyCMOTPEH KaHan u3aMepeHust TemnepaTypbl. B kade-
CTBE MEPBUYHOIO U3MepuUTeNibHOro npeobpasoBaTens UCNONb3yeTcs Tep-
MOJaTuyUK, BbIMOSMIHEHHbLI HA OCHOBE TEPMOpPE3NCTOopa.

PacueT 3HauyeHus pH ocyliecTBnsgeTcs no cnegywowen gopmyne:

pH = pX; — (E — Ej) / Ks * (54,1 + 0,198st), (1)
raoe E — namepenHaa SC anekTpogHom cuctemsol, MB;
pXi — KOOpAnHaTa U30NOTEHLMaNbHOW TOYKN SNIEKTPOAHON CUCTEMBI;
Ei - koopanHaTta n3onoTeHuuanbHON TOYKU 3NEKTPOLAHON CUCTEMBI,
mB;
Ks - Oong, KOTOpPYK COCTaBfisiET pearibHaa KpyTu3Ha 3neKTpoaHON
XapaKkTepUCTUKN OT TEOPETUYECKOro 3HavyeHuns, pasHoro (54,1 + 0,198st);

t — TemnepaTypa pacTBopa, M3MepeHHasl Npu NoOMoLLM TepMoaaTyn-
Ka Unv BBeAeHHasi BpyyHyto, °C.

. UN3onomeHyuanbHOU Ha3bleaemcsi mo4ka, 8 komopou I3C anekmpoo-
1 HOlU cucmeMbl He 3asucum om memrnepamypbl, a coomeemcmeyroujue
ell 3HaYyeHus1 «pXj» u «Ej» Ha3blearomcsi koopOuHamamu U30MoOMeHyu-
aZlbHOU MOYKU.

B cny4ae wvcnonb3oBaHusi npeobpasoBaTenst B KOMMSEKTe C MU3MEpU-
TeSbHbIM 3NEeKTPOAOM, HE MMEKLLEM HOPMMPOBAHHbLIX KOOpAMHAT M30rMo-
TeHumanbHOW TOYkM (Hanpumep — cypbMsiHOWM anektpod) B dopmyne (1)
BMECTO 3Ha4yeHUn «pXij» U «Ej» COOTBETCTBEHHO WCMOSb3yeTCca MNokKasa-
TeNnb aKTMBHOCTU MOHOB M J[C 3neKTpoaHOW CUCTEMbI B MEPBOM rpagyu-
poBo4YHOM pacTtBope (13). B atom crnydae Temnepartypa aHanuMsanpyemoro
pacTBopa He OOoShKHa OTnM4vaTbCA OT TemnepaTypbl pacTBOPOB, WUCMOfb-
3yeMblx nNpu rpagynpoBke 6onee 4yem Ha 2,0 °C.

1.2 3[1C aneKkTpogHOM cUCTEMbI N3MepsieTcs U npeobpasyeTcda B 3Ha4e-
Hue pH, KoTopoe BbIBOOUTCS Ha Aucnnen npeobpasoBaTtenen.
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Kpome atoro Ha gucnnen npeobpasoBatenien MoryT BblIBOOUTBLCSA pe-
3ynbTatbl namepeHnnn SNC aneKkTpoaHOW napbl U TeMnepaTypbl aHanuau-
pyemoli cpeapbl B eanHuuax MB 1 °C cooTBETCTBEHHO.

1.3 3Hauvenue pH wnn 30C anekTpogHom cucTemMbl npeobpasyeTcs B
YHUPULMPOBAHHbLIN aHANoroBbIn BbIXOAHOM CUrHam NOCTOAHHOIO ToKa oT 4
0o 20 mA 1 no ABYXNPOBOAHOM NUHUK CBA3U NepefaeTcsd B CUCTEMbl KOH-
Tponsa n ynpasneHus. 1o aTon ke NnMHUKM oT Brnoka NUTaHUs NPON3BOLUTCS
nuTaHne npeobpasoBatenen. lNpeobpasosatenn M ycTpoucTea ynpasre-
HUA MOryT BbITb pas3HeceHbl Ha paccTosHue Ao 1,5 Km.

B mogudpukauum UT-2512 npenyCMOTPEHO Takxe UCMoSib30BaHWe Lng-
poOBOW CBA3M C UHTepdencom ctaHgapta BELL 202 n kogupoBkon curHana
meTtogom uyactotHoro casura (FSK), npotokon cesasn HART (Highway
Addressable Remote Transducer) — Bepcus 5 (qanee — HART-npoTokon).
LindppoBasa cBsa3b B npeobpasoBaTtenax UT-2512 ocyuwecTBnseTcs no Toun
Xe INMHMK, KoTopas UCMONb3yrTCa NS coednHeHus npeobpasoBaTens c
MCTOYHMKOM MNUTAHUS U aHasrioroBbIMMU UCMOSHUTENbHLIMU YCTPOUCTBaAMM,
He MCKa)Xkasl aHanoroBbl curHar.

LindopoBasi cBA3b Npu NPUMEHEHUM KOMIMbIOTEPA B CUCTEME YNpaBIieHUS
N perynnupoBaHnga TexnpoLecca MNo3BOSSeT BbIMNOSHUTL crieayrolimne OyHK-
LNK:

- CYMTbIBaHWE MO 3anpocy pesynbTaToB N3MepeHUn (B TOM Yucre Temne-
paTypbl pacTBopa);

- CYMTbIBaAHWE N pedakTUpOBaHUE XpaHALMXCS B naMdaTn npeobpasosa-
Tens yCTaHOBOYHbIX U FpagyupOBOYHbIX KOHCTAHT;

- ynpaBneHue npeobpasoBarenem.

[MpumMep CTPYKTYPHOM CXEMbl MOCTPOEHUS CUCTEMbI aBTOMAaTMYECKOro
KOHTpOMA U ynpaeneHust ¢ npumeHeHmem HART-npoTokona u npeobpaso-
Batens NT-2512 npueeneH Ha pucyHke 1.

PucyHok 1 — Cuctema aBTOMaTM4ECKOro KOHTPOMA 1 ynpasSieHNsa ¢ Npu-
meHeHnem HART-npoTokona u npeobpasosatensa NT-2512
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3anoxHHble B NpeobpasoBatenu NT-2512 peweHna obnagatoT 605bLIon
MMOKOCTBIO U MO3BOMAOT NIEerko BCTpavMBaTb €ro, Kak B COBPEMEHHbIE
LMdPOBbIE CUCTEMbBI aTOMATUYECKOrO KOHTPOMSA U PEerynmpoBaHng, Tak 1 B
CO3[aHHble paHee - aHarnoroBble.

2 KOHCTPYKUHUA

2.1 KoHcTpykTnBHO npeobpasoBatenun NT-2511 n NT-2512 BbINOMHEHbI B
repMeTM4YHOM MeTannmyeckom koprnyce. Ha nuueson naHenn npeobpaso-
BaTenen pacnonoXxeH guUCnien n knasunatypa.

B HWXHen 4YacTn kopnyca HaxoauTCs repMoBBOAbl OS5 MOAKMIOYEHUS Ka-
6enen nepBuMYHbIX NpeobpasoBaTenen, NUTAHUA U UCMOSNHUTESNbHbBIX YCT-
POWCTB.

O6wwun Bng npeobpasoBaTenen npmBeaeH Ha pUCyHKe 2.

1. KnaBunartypa. 2. Ludpposon gucnnein. 3. l'epmoseoabl. 4. BuHThl. 5. Kpbiwka. 6. Kopnyc.

PucyHok 2 — lNpeobpasosatenu NT-2511 n UT-2512
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2.2 Bca vHpopmauus o pesynbTtaTtax U3MEpeHuu u apyras BCromora-
TenbHada MHopMauma oTpaxaeTcd Ha aucnsee 2, pacrnosioXeHHOM Ha nu-
LileBoM naHenu npeobpasoBaTtens (PUCYHOK 2).

PacnonoxeHne undpoBbIX MOMEN U 3HAKOB Ha XUOKOKPUCTANIMYECKOM
LMdpoBOM AnUcCrnee nokasaHo Ha pucyHke 3.

1 lMNone pexnmoB paboThbl;

2 OcHOBHOE LUMpoBOE NOSE N3MEPAEMbIX BEMNYNH;

3 CumMBOMbl €auHUL, N3MEPEHUN BENUYUH, OTOBpakaeMblX Ha OCHOB-
HOM UMdPOBOM MoSie;

4 CnMBONbI €AUHUL, UIBMEPEHUIN BENNYMH, OTOBpakaeMblX Ha BCNOMO-
raTesibHOM LndPOBOM rMOJSIE;

5 BcnomoraTtesnibHoe umdpoBoe norse;

6 3HaK MCNoNb30BaHUS PYYHOro BBOAA 3HAYEeHUs TeMnepaTypbl;

7 3Haku Homepa rpagyMpoBOYHOro pacTBopa;

8 3Hak BNoKMpOBKM KnaBuaTyphbl;

9 3Hak aBTOMATM4YEeCKOW ANArHOCTUKM 3MeKTpoaa CpaBHEHUS;

10 3Hak aBTOMaTM4YE€CKOW ANArHOCTUKM N3MEPUTENBHOMO AN1EKTPOAa;

11 CwumBornbl 0603Ha4YEHUN NapaMeTPOB ANEKTPOLHON CUCTEMBbI.

PucyHok 3 - XKngkokpuctannmyeckum gucnnem

B pexume M3MepeHMl7I pes3ynbTaTtbl aBTOMaTU4ECKA OT06pa>KaI-OTCFI Ha
OCHOBHOM 1 BCNnomMoraTesibHOM LI,VICprBOM none gucnnesa. Bcnomoratens-
Had I/IH(pOpMaLI,VIH, YCTaHOBO4YHbIE N TPaAyNPOBOYHbIE KOHCTAHTbI MNOABJIIA-
IOTCA Ha gucnree B rpouecce pa6OTbI n HaCTpOVIKM.
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2.3 Ha nuueBon naHenu npeobpasoBaTtenienn pacnonoXeHbl NATb KHOMOK,
cnyxawmx ans ynpasneHus npeobpasoBaTensamu.

Tenem.

Bbibop eanHNL, 3MepPEHU B peXnme namepeHun.

HUN).

NHEH

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

3 YKA3AHUA MEP BE3OINACHOCTHU

Mo obwmnm TpeboBaHMaM 6e3onacHOCTU npeobpasoBaTenin COOTBETCT-
ByeT kraccy 1 no FOCT 12.2.007.0-75.

K paboTe ¢ npeobpasoBaTenamMn [OMyCcKaeTCA NepcoHan, M3yYnBLUNK
HacTosillee pPYKOBOACTBO MO 3Kcnnyartauuu, copmynap, LencTeylolme
npaBuna aKcniyaTaunum aneKTpoycTaHOBOK.

MNogkntoyeHne BXOAHbIX U BbIXOOHbIX COEOUHUTENbHbIX NUHUA OOJKHO
NPOU3BOANTLCA COrfacHO MapKUPOBKE MPU OTKIMHOYEHHOM HanpsXeHun nu-
TaHus. Bo Bpemsa npodunaktmiyecknx pabot u peMoHTa npeobpasoBaTtesb
Takke crnegyeTt OTKIIOYATD.

B npouecce akcnnyataumm HeobxooumoO CneauTb 3a UCMpaBHbIM CO-
CTOSIHMEM BXOASLLMX B COCTaB aHanusaTopa y3sioB U repMeTUYHOCTbLIO Y-
NOTHEHUN.

He ponyckaeTtca npyMeHATb ANa nuTaHusa rnpeobpasoBaTenen NCTOYHU-
K1, He obecneunBatowme TpebosaHunmn 4.3.2.

Knemmbl 3asemneHus npeobpasoBaTend n Onoka nutaHus, MMmerolne
COOTBETCTBYHIOLLYIO MapPKUPOBKY, OOSMKHbI OblTb HAAEXHO 3a3eMsneHbl. 3a-
LWMTHOE 3a3emnieHne gormkHo cootBetcTtBoBaTth [OCT 12.1.030-81.

BbiGop pexuma paboTbl Unu yHKUMKU ynpaBneHus npeobpasosa-

Bbibop paspsga unucna mnm 3Haka npu pegaktupoBaHum (M3MeHe-

MonTBepxaeHne BBoOA AaHHbIX, BbIOpAaHHOrO pexuma mnm yHk-
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4 NMOArOTOBKA NMPEOBPA3OBATEJEUN K PABOTE

4.1 PacnakoBka

[Mpn nonyyeHnn npeobpasoBaTtensi crefgyeT BCKPbITb YMNakoOBKYy, NMpoBe-
PUTb KOMMEKTHOCTb U YBeanTbLCA B COXPaHHOCTU yNakOBaHHbIX N30ENUNA.

PacnakoBaHHbI NpeobpasoBaTenb crneayeT BblagepXaTb Npu 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.

paoyvpoBKYy M NpoBEpPKY npeobpasoBaTtenen Tak Xe cnegyeTr NpoBo-
OUTb B CriedyloLwmx criydasx:

- NOCSIe PEMOHTA UNU ONTENbHOr0 XpaHeHWs;

- Mpu NnoBepke N Nepuoanv4ecKOM KOHTPOJSiIe OCHOBHbIX XapaKTepUCTUK
npeobpasoBaTensd, ecrnn BbISICHAETCS UX HECOOTBETCTBME HOPMUPYIOLLUM
3Ha4YEeHNAM.

4.2 NMopaaok ycTaHOBKU nNpeobpa3oBaTterien

MpeobpasoBaTenu xenaTtefibHO yCTaHaBnMBaTb B MOMELLEHUSX, 3aliu-
LLIEHHbIX OT BUBpaLMK, NPSMbIX CONMHEYHbIX Nyden, Bnarn n noinu. Mpun mnc-
nonb3oBaHUn npeobpasoBatenen B 6oree XecTKUX YCNOBUSX OKpYXKato-
Len cpeabl cnegyeT UCNoNb3oBaTh 3alMTHbIE Npucnocobnenus (npubop-
Hble WKadbl, KOXYXU U T. M.).

Bosne mecT yctaHoBku npeobpasoBatenien He LOMKHO OblTb CUIMbHbIX
MCTOYHUKOB 3NEKTPOMArHUTHLIX Nonen, a tTakke tenna. OkpyxaroLwmin Bo3-
OyX He OOKEeH coaepaTb NapoB KUCMOT W LLENoYen, arpeccmBHbIX ra3oB
N Opyrnx BpeAHbIX NPMMeECEN, Bbl3biBaOLLMX KOPPO3UIO.

[MpeobpasoBaTeny MOXXHO YCTAaHOBUTb Ha CTEHE UMK LWMTE PSAOM C apMa-
TYpPOW, PYKOBOACTBYACb padMepamMu, NpuBeAeHHbIMU Ha PUCYHKe 4 UM He-
NOCPeACTBEHHO Ha apmaTtype 3reKTpPOaHON CUCTEMBDI.

PaccTosiHne oT MecTa yctaHoBKM npeobpasoBaTenen 4o apMaTtypbl JOITK-
HO 6bITb HE Bonee 15 m.
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[na KkpenneHus Ucnonb3oBaTb BUHTbI UMK LWIYPYMbl AUaMeTpoM 4 MM.
Pa3amepbl nprvBeaeHbl B MM.

PucyHok 4 — PaameTka kpenneHus npeobpasoBaTenen

Ansa kpenneHna npeobpasoBaTtens cnefyeT OTKPYTUTb YeTbipe BUHTA 4,
CHATb KPbIWKY 5 (PUCYHOK 2) 1N NpUCOeauHUTL Koprnyc 6 no pasmeTke (pu-
CYHOK 4).

lMonadaHue enazu eHympb Kopryca npeobpa3oeamesisi MOXem npueec-

A mu K noepexxoeHuro 371eKMPOHHOU CxXeMbl, M03MmomMy ece pabomsbi, mpe-
6yrouwjue eckpbimusi Kopriyca u 2epmoseodos, csiedyem npou3eooumb
npu omHocumesibHOU enaxHocmu He 6osee 80%.

4.3 MOHTaX 3/IeKTPUYECKUX COeAUHEHUN

4.3.1 CoeguHeHue npeobpasosBaTens ¢ 6/IOKOM NMUTaHUSA, UCNONHUTENb-
HbIMU U PErucTpupyrowmmMm yCTponcTBamMmu nNpou3BoANTCA B COOTBETCTBUMU
C PUCYHKOM 5.

10
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PucyHok 5 — Cxema BknoyeHna 6rioka NuTaHna, UCNOSTHUTENbHBIX U pe-
MMCTPUPYIOLLMX YCTPONCTB.

TOKOBbIN BTOPUYHBLIN NMPNOOP BKAOYAETCHA B paspbiB NUHUK. BTOpUYHLIN
Npnbop, 3MepALWUIA HanpsXkeHne (Hanpumep, camonuLyLmnin NoTEHUMO-
MEeTp) NOAKIYaeTca K WyHTUpytowemy pesnctopy R, 3HayeHuee conpo-
TUBIIEHNSA KOTOPOro BblIBUpaeTca Ucxoasa U3 BeriMYmMHbl BXOAHOMO Harnpsixe-
HUa ycTtponcTtea. K OOHOW NUHUM MOXET OblTb MOAKMIYEHO HECKOSIbKO
aHasnoroBbIX NUCMOJSTHUTESTbHbIX YCTPOUCTB.

4.3.2 VIcTOYHUK nuTaHus npeobpasoBaTtens OOSMKEH COOTBETCTBOBATb
TpeboBaHnam dopmynsapa 2.3 N'PBbA.421221.00190. lMNpu BbiGope nCTOY-
HUKa NUTaHUS crnegyeT yYnTbiBaTb 3aBUCUMOCTb JOMYCTUMOrO HanpsXKeHnd
NMTaHMUA OT 0bLLLEero CoNPOTUBNEHNA CUCTEMBI (PUCYHOK 6).

11
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HanpsaxeHuWe UCTOMHWUKA NUTaHKA, B
PMCyHOK 6 — I'pachK 3aBUCMMOCTU O0MNYyCTUMOIoO Hanps>XXeHnd nnTtaHnA
oT O6LLI,€I'O conpotmnBlrieHnAa CUCTeMbI.

4.3.3 Ona nogknioyeHns npeobpasosatend NT-2512 k cucteme aBToma-
TUYECKOro KOHTPOMSA U ynpasfieHns ¢ ucnonb3oBaHnem HART-npoTokona
Heobxoaum HART-mogem, Hanpumep HART — mogem MD-HART npous-
Boactea CKb «[MpomaBTomaTtuka», r. Mockaa.

4.3.4 Ecnu npeobpasoBaTesib MOHTMPYETCS B CUCTEMY aBTOMaTUYECKOro
KOHTPONA U ynpaBrieHUs, B KOTOPOW MUCMNOSb3yeTCA TONbKO LUEPPOBON CUr-
Han, (6e3 ucnonb3oBaHWA aHanoroBoro), TO K OAHOW FIMHUM MOryT ObITb
nogcoeAnHeHbl HeCcKomnbko (40 15) nepBuYHLIX npeobpasoBaTenen (pucy-
HOK 7). [pn aTOM UHTEepencHble Moaynn CUCTEMbI KOHTPONA U ynpasne-
HUA (Oanee — rnaBHOE YCTPOMCTBO CUCTEMbI) CUMTLIBAOT C HUX OaHHble
nocriegoBarteribHO. Takaa cucrtema HasblBaeTCsd CXeMOM MOHOKaHana.

PucyHok 7 — MoHOKaHanbHasa cnctema aBToMaTu4eckoro KOHTpPons u pe-
rynupoBaHua ¢ nppumeHeHmem HART-npoTokona.

12



PBA.421221.001P3

B aTom cnyyae ypoBeHb BbIXOAHbLIX aHArNOroBbIX CUrHanoB npeobpaso-
BaTeneun crieqyeTt ycraHoBUTb He bonee 4 MA ana obecneyeHus ux nura-
Hus (pasgen 16).

Mpn MOHTaXke CUCTEMbl KOHTPOSIS U yrpaBneHUs C UCMONb30BaHUEM
cxeMbl MOHOKaHana cnegyet obecneynTb YCMNOBUSA HafeXHou paboThbl
HART-npoTtokona (4.3.6).

4.3.5 Tlpn nogknoyeHun rnpeobpasoBaTenss K CUCTEME KOHTPOSs U
ynpasrieHna Ona nepefadn TONbKO aHaroroBoro BbIXOOQHOMO curHana ro-
CTOSIHHOro Toka oT 4 o 20 mA 6e3 ncnonb3oBaHUs UMGPOBOro curHana
MOXeT ObITb MCnonb3oBaH Ntobon kKabenb C CeYeHUeM XU He MeHee
0,1 MM® 1 CONpOTMBIIEHMEM M30NALUMN He MeHee 10”7 Om. [InuHa Takon nu-
HUKM He JormkHa 6bITb 6onee 1500 meTpoB.

4.3.6 lMpwn nogkntoyveHumn npeobpasoBaTtens NUT-2512 kK cucteme KOHTPO-
nA 1 ynpaslieHNsa C UCNOoNb30BaHMEM LMAPOBOro curHana gormkHbl cobrto-
AaTbCs criefylouime ycrioBus:

e OOLLEE COMPOTUBIIEHNE NUHUN CBA3N U BCEX MNPUCOEANHEHHbIX K Heu
YCTPOWCTB N JOSMKHO ObITb B nNpegenax 250 - 1100 OM. 3HayeHue WyHTn-
pYHOLLIEro CONPOTUBNEHNA KaXKA0ro U3 NpUCOeaNHEHHbIX K JIMHUN YCTPONCTB
AOMKHO BbITb HEe Bonee 700 Om. lMpu BbIbOpe TUnNa kKabena N NCTOYHUKA
NUTaHWA criegyeT pyKOBOACTBOBATLCA AuMarpamMMon, NpuBegeHHOW Ha pu-
CYHKe 6;

e O6LLI@A €MKOCTb BCEX MPUCOEAMHEHHBbIX K JIMHUM YCTPOWUCTB U FINHWUK
CBSI3M JOJSDKHA COOTBETCTBOBATL YCMOBUIO 2;

ReC < 65 MKC (2)

roe ReC - koHcTaHTa BpemeHu (R - cymma conpotmsneHnn, C - cymma
eMKocTen kabensa n Bcex NpucoeanHEeHHbIX YCTPONCTB).

ObLenpnHATOE 3HaYeHMe eMKOCTU KaKOaoro M3 npucoeiuHEHHbIX K Nu-
HUK ycTponcts coctasnseT 5000 nd.

4.3.7 Ana nogknoyeHus npeobpasoBaTtens K cucteMam aBToMaTn4ecKo-
ro KOHTPONSA U ynpasrieHNs C UCMONb30BaHMEM LMPPOBOro curHana moryT
NPUMEHATBLCS:

e 3KpaHMPOBaHHAA «BUTas Napa;

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

B nocnegHem cny4vae He crnegyeT Mcnonb3oBaTb ApyrMe napbl kabens
AN nepejadun cuUrHarnoB, KOTOpPble MOTyT Bbi3biBaTb NOMEXU B LUPPOBbLIX
HART-curnanax. Opyrve napbl kabens MOXHO ucrnofib3oBaTb NMBO angd
apyrmx HART-nuHuin cBA3u, Nnbo ANs nepefayn aHanoroBbiX CUrHasioB
CKOPOCTb M3MEHEHUS, KOTOPbIX He npeBbiwaeT 25 .

TunoBble 3HaYEeHU xapakTepucTuK kabenemn, KOTopble MOryT UCMOMb30-
BaTbCA ONs NogkntoyeHus npeobpasoBaTerns K cuctemMaMm aBTOMaTUYeCKo-
r0 KOHTPOSA 1 ynpaBneHus, npueeaeHsl B Tabnuvue 1.

13
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Ta6bnuua 1
Bua kabens EmkocTb, | ConpoTusre-
nd/m Hre, OM/Km
OKpaHMpoBaHHasi BUTasa napa Ans KOMMNbTEPOB 65 120
[NMpomblluneHHas akpaHMpoBaHHas BUTasa napa 150 120
OKpaHUPOBaHHbLIN MHOMOXWUIbHbIN Kabenb 200 120

B kayecTBe npumepa paccMoOTpuUM MNOAKNHOYEHME OAHOro npeobpasoBa-
Tena UT-2512 skpaHMpOBaHHbLIM MHOrOXWUIbHbIM Kabenem K cucteme aB.-
TOMaTUYeCKOro KOHTpPONdA U YynpaBneHua ¢ ucnonb3oBaHuem HART-
npoTokKona.

Ecnu cuutaTb, 4TO eMKOCTb npeobpasoBaTens He npesbiwaeT 5000 nd,
a conpoTusrieHne Harpyskn — 250 Om, To, ncxogs na cdopmynbel 6, onnHa
kabensa cBa3nM MoxXeT bbITb He Bbonee 885 meTpos. B aToM cnyyae cornac-
HO Tabnuue 1:

RC = (120x0,885+250) x (200x885+5000) x 102 = 0,0000648284 (c).

Mpn HeobxooMMOCTW yBENUYUTL ONVHY Kabens 40 MakCuManbHOW Anu-
Hbl, NPefyCMOTPEHHOW BO3MOXHOCTAMM HART-npoTtokona wn paBHOMU
1500 M, HyXXHO BblOpaTb Kabeflb C MeHbLlerW eMKOCTbH UM C MEHbLUNUM
conpoTuereHnem (bonblLUMM CeEYEHMUEM) XNTT.

[Anga cHWXKeHUA nomex OT BHELWHUX MCTOYHMKOB 3MNEKTPUYECKUX u mar-
HUTHBIX NoONien cregyeT TwaTenbHO 3a3eMsisiTb CUCcTeMy. JOKpaH kabens
AOJTKEH ObITb 3a3eMSieH B TOYKE, KOTOpas HAaXoaUTCHA B HENOCpeaCTBEHHOM
6n30CTM OT NCTOYHUKA NUTAHUS CXEMBI.

4.3.8 CoegMHeHne C BHELUHUMU YCTPONCTBaMU NPON3BOAUTCHA NOCpeacT-
BOM KIT€EMMHOW KONOAKW, YCTaHOBNEHHOW BHYTpWU npeobpasoartens. Ons
noslydeHus JocTyna K Hen cnegyeT OTKPYTUTb BUHTbI 4 (PUCYHOK 2) U CHATb
KpbiKy 5 npeobpasoBaTens. [locne OKOHYaHWA MOHTaXa HY>XHO YCTaHo-
BUTb KPbILLUKY HA MECTO N HaZleXXHO NPUKPYTUTb ee BUHTaMM.

Kabenu nogkntoyatoTcsa K npeobpasoBaTtento yepes repmoBBodbl 3 (pu-
CYHOK 2). [Ins aToro cnegyeT OTKPYTUTb ralkn repMoOBBOOB, HAZETb ranku
N pe3nHoBble YMIOTHUTENW, YCTaHOBMNEHHbIE B repMOBBOAax, Ha kabenwu,
BBECTU kabenu B npeobpasoBaTtenb U 3aKpyTuTb ravku, obecneymns repme-
TUYHOCTbL BBOAA.

4.3.9 CoegunHeHune npeobpasoBaTens C 9NeKTpogHOM CUCTEMOMN U Tep-
MOATUYMKOM.

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

BYIOLLYIO apmaTypy.

14




PBA.421221.001P3

B kauecTtBe TepmMogaTymka MoXeT 6bITb MCNOSb30BaH 0601 NEPBUYHbLIN
n3mepuTenbHbln NpeobpasoBaTtesib, BbIMNOMIHEHHBIA HA OCHOBE TepMomnpe-
obpasoBaTtens conpoTtmeneHust 1000M1/1,3850 no NOCT P 8.625-2006 (Ha-
npumep, TAMNM-1000-08). YcTaHoBKa 3f1IeKTPOLHOMN cUCTeMa U TepMogaTyumka
(ecnn OoH NpUMeHseTCA) OOMKHA NPOM3BOAUTLCHA COrflaCHO yKa3aHuaM Jo-
KyMeHTauun Ha apmartypy.

OneKkTpoabl MOryT ObITb NOACOEAMHEHDbI K NpeobpasoBaTtesito (BXO4HOMY
ycunuteni) no HeguddepeHunansHon u guddepeHumnansHOn cxeme
BKNOYEHNA (PUCYHKK 8, 9).

MpumeHeHve aOnddepeHUnanbHON CXeMbl BKITHOYEHUS peKkoMeHOyeTCs
NpU HaNNYNN 3HAYUTENBbHbIX ANTEKTPUYECKMX NOMEX, HABOOUMbIX Ha CUCTe-
MY M3MEPUTESILHOIO U 3neKTpoada CpaBHEHUA U Npu NpoBeaeHun nsmepe-
HMS B cpedax, MMerLwmx OO0nbluoe KOMIMYECTBO B3BELUEHHbLIX 4YacTul,
BCNeACTBME YEro COMNPOTUBIIEHNE 3MeKTpoada CpaBHEHUS B NpoLecce 3KC-
nnyaTaumm 3Ha4YMTeSIbHO yBENMYNBAETCA.

4.3.9.1 HegndpdepeHumnansHaa cxema BKIHOYEHUS 31EKTPOOHON CUCTe-
Mbl NOKa3aHa Ha pUCyHke 8.

OneKkTpoabl U TepMoAaTUMK NOLCOEAMHSIOTCA B COEAUHUTENBHOM KOPOO-
Ke, YCTaHOBNEeHHON BOMN3M UM HEMOCPELCTBEHHO Ha apmaType arekTpoa-
Hom cuctemsbl. [InnHa kabenen He gormkHa npeBbiwaTth 15 m.

CoeguHeHne anekTpoaoB 1 TepMoaaTymka ¢ npeobpasoBaTtenemM npous-
Boautca kabenem KMM-7*0,12.

B cnyyae ncnonb3oBaHna yHKLMN aBTOMaATUYECKOM OUNArHOCTUKN N3Me-
puTenbHOro anekTpoda (pasgen 17) cnegyeT yCTaHOBUTL NepeMbIYKY 5 — 6
Ha KIeMMHOW Konoake npeobpasoBatens.

[Mpn ncnonb3oBaHUN B Ka4eCTBE 3MEKTPOAHON CUCTEMbI KOMOMHUPOBAH-
HOro anekTpoga 6e3 NnpUMeHeHNa TepMmogaTynKka BO3MOXHO MOAKIYEHNE
anekTpoda HenocpeacTBeHHO K npeobpasoBaTento. B atom cnydae noa-
KNoYyeHne npousBOaUTCA COrfacHoO cxeme, NpuMBeOeHHOW Ha pUCYyHKe 8,
TONbKO LIEHTparibHasa Xura anekTpoaa nogkrnoyaeTcs K knemme 6, a akpaH
— K Knemme 8 Konoaku npeobpasoBaTens.
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4.3.9.2 dndpdepeHumanbHas cxema BKIHYEHUS 31IeKTPOLHON CUCTEMBbI
nokasaHa Ha pucyHke 9.

[MogknioyeHne npu nNpuMeHeHun andpdepeHunanbHOM cxemMbl NPOn3Bo-
ANTCA aHanorMyHo NOAKITIOYEHNIO MO HeanddepeHunanbsHON cxeme.
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B cnyyae ncnonb3oBaHUa OyHKUMM aBTOMaTUYECKON ONArHOCTUKN 3rek-
TpopoB (pasgensl 17,18) Ha KnNeMMHOM Konogke npeobpasoBatens cneny-
€T YCTaHOBUTb NepeMbldKky 5 — 6 Ang nameputensHoro anektpoga n 10 —
11 pnga anekTpoga cpaBHEHUA.

[MoaknyeHne aNeKTpoaoB M TepModaTymMka HenocpencTBEHHO K Npeob-
pasoBaTenio npu npuMeHeHun gudpdepeHunansbHON cxemMbl He PeKOMEH-
ayeTca.

4.3.9.3 lNpn nogknyeHnn 4YyBCTBUTESbHbLIX 3N1IEMEHTOB [dOnycKaeTcH
Mcnonb3oBaTh creayoLlne coeanHUTENbHbIE NNHUK:

- ONs MOAKNIYEHUs M3MepuTernbHOro M anekTpoga cpaBHeHus (npwu
anddepeHUnanbHON cxemMe BKIIYEHUA) MOXHO MCMNoSib30BaTb KOaKCU-
aneHbIN Kabenb (Hanpumep, Tvna PK). ConpoTuBneHne nsonsumm mexay
LeHTpanbHOM XXWUMOW N 9KPaHOM MOCre MOHTaXa [OMKHO ObiTb HEe MeHee
10" Om;

- ONA uenen TepmopaTymka, W arnekTpoda cpaBHeHus (nNpu Hegudde-
peHumnanbHOM cXxeMe BKITIOHEHNS) MOXXHO UCNONb3oBaTb Ntobon kabenb nnm
npoBoA C cevdeHneMm xusn He meHee 0,35 MM 1 CONPOTUBIIEHNEM U30NALUN
He MeHee 10’ Om. CoMpoTMBMEHME KaxOoro W3 TPex NPOBOAOB MUHWM
TepMogaTymka He AoSMKHO npeBbiwaTb 10 Om.

5 PABOTA C NPEOBPA3OBATENIAMUA

5.1 Yka3aHusa no pabore ¢ npeobpasoBaTtenem

[Mepen npoBeaeHnem namepeHuin npeobpasoBaTtenb HEOHBXOOUMO BKIHO-
YUTb B CETb N NMporpeTb He meHee 30 MUH.

[Mpn BBOAE B akcnnyatauuto npeobpasoBaTens B cocTaBe aHanusatopa
HeoOXoaANMMO MPOBECTU ero rpagympoBKy Mo rpagyMpoBOYHLIM pacTBOpam
corfacHo pasgena 13.

5.2 BknroveHue npeobpasoBarens

[NMpeobpa3oBaTenb BKOYAETCA NpY Nogaye Ha Hero HanpskeHus nuta-
Hua. Mpu 3TOM Ha aucnree npeobpasoBaTensi KpaTKOBPEMEHHO BbICBEYN-
BaeTCA HOMep BeEpCUM NporpaMMHOro obecneyeHusi, Hanpumep «v1.01»,
MoCrie Yero OH NepexoauT B PeXnM M3MEpPeHU B TeX eanHuuax, Kotopble
ObINM yCTaHOBMNEHbI NPWU NpeablayLllemM ero BblkNoyYeHun (B NepBbIin pa3s —

pH).
5.3 OcobeHHOCTH ynpaBrieHus npeobpasoBaTtensimu

5.3.1 YnpaBneHue npeobpasoBaTeneM MOXET OCYLLECTBNATbLCSA C NOMO-
LLIbIO KrlaBmaTypbl, @ Takke OUCTaHUUOHHO C MaBHOro yCTPOMCTBA CUCTEMBI
KOHTpPONA M ynpasrieHns no umdpoBomy kaHany (tonbko ana UT-2512).
WckntoveHnem sensiiotes pexumbl «HACTPOUKA» (13), «HACTPOUKA
pX; Ei» (12) n aktmBn3aumnmn knaesmaTypbl, KOTOpPble JOCTYMNHbI TOMNbLKO C Kna-
BUaTypbl.

18



PBA.421221.001P3

mporsns u ynpaeJsieHusi, ucrnosb3yrouel yugpoeol cuzHasl, eHeCeHue
U3MEeHeHUlU 8 HacmpolKu npu noMow,u Krnasuamypbl HE803MOXHO 6e3
paspeweHusi 2anagHo2o ycmpoticmea. [locmossHHO docmynHbIMU OJisi
pabombi ¢ nomowbro Knasuamypbl siensiromcsi pexum «KOHTPOJIb»
(11) u akmueusayus knasuamypsbi (7.1).

f Mpu pa6ome npeob6pasoeamesisi @ cucmeMe aemoMamu4yecKo20 KOH-

[Mpn AUCTaHUMOHHOM YynpasreHun nNpoLecc BHECEHUA U3MEHEHUN B Ha-
CTPOMKM N NapamMeTpbl npeobpasoBaTens Ha gucnnee He oTobpaxaeTcs,
WHONUMPYETCA TONMbKO KOHEYHbIN pesynbTaT  BKNHYEHUS/BbIKNIOYEHNS
YHKUMI (BbICBEYMBAKOTCA/racCATCA COOTBETCTBYIOLLME 3HAYKN).

YnpasneHne npeobpasoBaTtenemM C MOMOLLbI KnaBuaTypbl NogpobHO
onucbiBaeTCs B Nocneayrowmx pasgenax. YnpasneHve npeobpasosartenem
NT-2512 ¢ nomowbo umdpoBoro curHana npueeneHo B [lpunoxeHun b
(oTOenbHbIN JOKYMEHT).

5.3.2 Mpwn BbINONHeHUn onepauun B pexume «<HACTPOWUKA» npouecc
N3MEPEHUN OCTaHaBMNNBAETCH, NP 3TOM Ha BbIXOL4E COXPaHAETCHA TO 3Ha-
YeHne TOKOBOro cuUrHasna, kKotopoe 6b110 B MOMEHT BKITHOMEHUS pexXnma.

Bo Bpemsa npoBeneHusa onepaunmn, npegyCMOTPEHHbIX OCTanbHbIMU pe-
Xumamu, npouecc namepeHun, opmMmpoBaHne TOKOBOrO curHana, u cyu-
TbiBaHWE BCEX pe3ynbTaToOB U3MepeHUn (B TOM 4ucne TemnepaTypbl pac-
TBOpa) B umdposom ¢opmate (Tonbko gna NT-2512) He npepbiBaoTCA,
HEeCMOTPS Ha TO, YTO Ha HEKOTOPbLIX aTanax MHOMKaumMa pesyribTaTtoB n3me-
pPEHNN OTCYTCTBYET.

[Ansa npepoTBpalleHns ASIUTESNIbHOro OTCYTCTBUS WHAMKAUMU pesyrbTa-
TOB U3MEPEHUN N YMEHbLUEHUSI BEPOSTHOCTU OWIMBOK onepaTopa npw Bbl-
nosiHeHMM NOBLIX onepauun, KpoMe onepauuin, nNpeayCMOTPEHHbIX PeXu-
Mom «HACTPOWMKA», ecrniv npoMexxyTok BpeMeHN Mexay HaXaTUsiMu KHO-
nok npes.biwaeT 10 - 15 cekyHa, npeobpasoBatenib aBTOMaTUYECKN BO3-
Bpawaetcsa B pexum «A3MEPEHUE». BHeceHHble M3MEHEHNS NMpU 3TOM
He COXPaHATCA.

Bce onepayuu mo2ym 6bimb npepeaHbl Ha JIIO60M amane Haxamuem
kHonku PEXXUM. lNpeobpa3zoeamesib npu 3moM eo3epaujaemcsi 8 pe-
xum «<M3SMEPEHMUE>, a HeceHHbIe U3MeHeHUs1 He COXPaHsIFoMCHl.

pud o
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6 PEXUM «USMEPEHUE>»

Pexum namepeHuin saBnsieTcs OCHOBHbIM peXxnmMoM paboTbl npeobpaso-
BaTtens. B aTtom pexunme npeobpasoBaTenb npeobpasyeT anekTpuyeckue
CUrHanbl NepBUYHbIX NpeobpasoBaTenen (ANEeKTPOAHON CUCTEMbI U TEPMO-
AaTyuka) B NokasaHusa OUCrnes v BbIXOL4HbIE CUrHArbI.

Pexnm namepeHnn yctaHaBnmBaeTca cpasy nocrie BKIoYeHnsa npeobpa-
3oBartens.

lNleped Ha4yasom u3smepeHul npeobpazoeamesnib Oo/mKeH 6bimb Moo20-
moeJieH coasiacHo pa3dena 4 u omepadyupoeaH coaslacHo pasdena 13.

[Mpn noaknovYeHnn nutaHma B npeobpasoBatensx
aBTOMaTUYECKU yCTaHaBfMBaeTCs PEXNM
«U3MEPEHUE». B none pexumoB paboTbl Ha
aucnnee BbicBeymBaeTtcs 3Hak «<USMEPEHUE». B
OCHOBHOM UMdPOBOM Mosne n3MepsieMbliX BEANYNH
oTobpaxalTca U3MepeHHblE 3HAYEHUS N CUMBOIS
edNHUL, N3MEPEHUN, HA BCNOMOraTefnibHOM - 3Ha-
YyeHue TemnepaTypsbl paCTBopa*. 3Hak O=1 noka-
3blBaeT HeobxoaMMOCTb BBOAA Naponsa AN akTu-
BM3aLMn KnasumaTtypbl.

. B pexume u3smepeHul npeobpa3zogamesib MOXem 8bINMOJIHAMb cCepa8uc-
1 Hble yHKUuUU Mo aemomamuyeckol OuacHOCMUKe Uu3MepumesibHo20 U
anekmpoda cpasHeHusi (17, 18), a makxe KOHMpPOJIb 8bIx00a 3a npeoesibi
donycmumoezo duana3oHa pe3ysibmamoe usmepeHul (mabnuya 3).

cmuku npeobpa3zogamersisi o6Hapy>xum HeucripageHocmu u Ha ducriiee
nosisumcsi coobuwjeHue «Owubka» (n. 6-8 mabnuya 3), Mo Ha aHasno2o0-
eoM ebixode npeobpasoeamesii aemoMamu4yecku ycmaHaesiueaemcs
3Ha4YeHue 8bIXOOHO20 MOKa, npesebiwaruwee 22 MA, 3a UCK/IIHOYEeHUEeM
mex cny4aee, Koeda aHas10208bIlU 8bIXOOHOU cu2Has ebiK/oYeH (pa3dersn
16).

f Ecnu e pexume «MU3MEPEHUE» cucmema asmomamu4eckol Oua2Ho-

’ 3necb 1 ganee Ha PUCYHKaX, NOACHAKLWMNX NOPAOOK pa60TbI C npeoGpa3OBaTeneM, npueene-
Hbl cnyqa|7|Hb|e NnokKa3aHua Ha gucnnee, B pealbHbIX YCITOBUAX OHU MOTYT ObITb apyrumu.
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7 BIIOKUPOBKA U AKTUBU3ALUNA PABOTbI KITABUATYPbI
7.1 AKTMBM3auus paboTbl KnaBnaTypbl

[Ans npepoTepalleHns BHECEHUS CNnyYanHbIX UISMEHEHUW B HAaCTPOWNKHK, a
Takke OrpaHuyeHuss OOCTyna K ynpasBfieHUIO NUL, HEe MMEILWNUX Ha 3TO
npaB, B nNpeobpasoBaTtene npegycmoTpeHa 6nokupoBka KHonok. Npu Ha-
XaTum Ha nbylo KHOMKY KnaBuaTypbl npeobpasoBarterib npegnaraeTt BBe-
CTW Napofib.

[Maponb npencrasnsetr cobon 3agaHHYK NocnenoBaTeNibHOCTb YeTblipex
Ha)kaTuUM KHOMOK, MOCre BbINOMHEHNA KOTOPbIX, NMPOUCXOOAUT aKTMBM3aUund
paboTbl KnaBnaTypbl.

Mo ymonyaHuro npouseodumesieM € Kadecmee naposisi yCmaHoesIeHO
nocnedoeamersibHoe Hakamue rnepebix Yembipex (crieea Harpaeo) KHO-
MoK Ha Knaguamype rpeobpasoeameris.

Mopsaok M3MeHeHUs Naporns npuBeneH B pasgene 7.3.

Ha ancnnee npeoGpasoBatensi racHyT BCe 3HaKU
N Hagnucu, Kpome 3Haka O=1 n yeTbipex eguHuL
Ha BcnomoraTenbHOM LiMdpoBOM MNore.

[na BBoga naponsa cregyeTt npounsse-

CTM YeTblpe HaaTusi KHOMOK B 3aJaH- m
HOW nocrnepoBaTenbHOCcTU. Mocne Ka- Bblﬁupﬂ
XXOOro HaxkaTtuss noodepenHo cresa

racHyT eQUHULbI Ha BCMIOMOraTesflbHOM Beoa
LndpoBOM Nnone aucnnes.

Ecnu 6bin esedeH HenpaeusbHbIU Naposib UJIU 8peMsi MexOy HaXa-

A musiMu KHonok npeeabicusno 10 — 15 cekyHO npeobpa3zosamersib nepexo-
dum e pexum «U3MEPEHWE>». Akmueu3ayuu pabomsbl Knasuamypbl 8
3mom ciy4ae He npoucxodum.

Mpn npaBunNbHOM BBEOEHMM Maponsa NpoOUCXoauT
akTuBmM3auusa paboTbl knaBmaTypbl. 3Hak O=1 rac-
HeT. Ha pgucnnee otobpaxaloTca WM3MepeHHble
3Ha4yeHuna pH (MB) n Temnepatypbl pactsopa.
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7.2 BnokupoBKa KnaBuaTypbil

BrnokupoBaHve knaBuaTypbl NPOUCXOAUT aBTOMaTU4YeCKU Mocre 3aBep-
LUeHNs MoBbIX onepauuin No ynpaBrieHUIo U HacTpolike NpeobpasoBaTtens
UM No UcTeyeHnn BpeMeHu. MNMpu 3Tom Ha gucnnee nosiBNseTcs 3Hak 0=,

7.3 N3meHeHuMe napons

[ns cmeHbl napona cnegyeTt akTUBUPO-
BaTb knasuatypy (7.1), a 3aTtem nytem
nocnefoBaTenibHOr0  HaXaTua  KHOMKMU
PEXXUM Hy)XHO yCTaHOBWUTb COCTOSIHME
aucrnned, npy KOTOPOM Ha HeM Muraet
3Hak O=1. HaxaTtb kHonky BBOL.

Beon,

Ha gucnnee otobpaxaetca 3Hak O=u u
Muramoume YeTbipe eanHuLbl Ha BCNOMO-
raTenbHOM LudpoBOM Morne.

[nsa naMeHeHus napons cnegyet, B CO-
OTBETCTBMM C BblbpaHHOW nocnenoBa-
TENbHOCTbIO, MPOM3BECTU YETbIpE HaXa-

TWS1 HA COOTBETCTBYHOLLME KHOMKKW. [Tocne  |Buiag j
Ka)kgoro Ha)katusa nobon KHOMKM nooye- .
pefHO creBa racHyT murawowme eauHu-

Libl HA BCNoMoraTenbHOM LUMdpoBOM Mo-

ne pgucnnes. [anee cnegyeT HaxaTb

kHonky BBO[. Npeobpa3oBatenb nepe-

xoanT B pexum «USMEPEHMUE>».

npumep, ecrniu ycmaHoeJsieHHbIl naposnb 3abbim), mpebyemcsi omksito-
yums numaHue om npeobpa3oeamensi. CoomeemcmeeHHO criedyem
MOMHUMb, YMO NPU OMK/IOYeHUU NUMaHuUsi NapoJlb MOXXem U3MeHUMbCS.

f Ansa ycmaHoeneHusi naponsi, ebibpaHHo20 npou3zeodumesiem (7.1) (Ha-

8 BbIBEOP EAUHUL USMEPEHUA

[na uW3MeHeHus eauHUL, U3MepeHUn
cnegyeT  aKTMBMpoBaTb  KnasuaTypy
(7.1), a 3atem, nyTeMm HaxaTus KHOMKMU
BbIBOP, BbibpaTb Heobxogumbie eawu-

HUUbI n3mepeHun (pH nnu mB) n HaxaTtb
kHonky BBOA. Npun aTom B npaBon yac-
TN OUCNIIES BbICBEYMBAETCA COOTBETCT-
BYHOLLMA CUMBOIJT.

Beop,

Ecnu mexdy HaxamusiMu KHOIMOK MPOMEXYMOK epeMeHU npeebiuaem
10 - 15 cekyHO, npeobpa3zoeamesib e038pawjaemcsi 8 pPexum
«NU3MEPEHMUWE>, a usmeHeHuUs1 eQUHUY, U3MepeHull He npoucxooum.
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9 OOCTYN K ®YHKLUUAM U HACTPOUKAM NPEOBPA30BATENA

[MpeobpasoBaTenb MMeeT cnegyowme QYHKLUUN U HACTPONKN:

- KOHTPONb NapameTpoB anekTpoaHbIx cuctem - «kKOHTPOJIb» (11);

- pefakTnpoBaHue KoopaunHaTt N30MOTEHUManbLHON TOYKM -
«HACTPOMKA pX; Ej» (12);

- rpagyvposka - <HACTPOUKA» (13);

- BKINOYEHME U BbIKITHOYEHNE PYYHOM YCTAHOBKK TemnepaTtypbl - «TP» (10);

- HACTpOMKa  aHanoroBoro BbIXOAHOrO  curHana - <HACTPOMKA
4-20 mA» (14);

- BDEMEHHOEe Yy[epXaHue YpPOBHHA aHanoroBoro BbIXOAHOIMO CWUrHana -
«4-20 mA CTOIN» (15);

- BKINIOYEHME W OTKIMOYEHMe aHanoroBoro BbIXOLHOMO CWUrHana -
«4-20 mA BbIKIJ1.» (16);

- BKMOYEHNE N OTKNIOYEeHMEe aBTOMaTUYECKON ANArHOCTUKM U3MepuTernb-
Horo anektpoga (17);

- BKJIIOMEHME U OTKIIOYEeHMEe aBTOMaTU4eCKOW OWarHOCTUKW 3rekTpoaa
cpaBHeHus (18);

- n3MmeHeHue naponsa (7.3).

Ana poctyna K yHKUMAM M HAacTponKam crieayeT akTUBMPOBaTh KrnaBua-
TYypy (7.1), a 3aTem, nocrnegoBaTtenbHO Haxumasi kHornky PEXXWUM, BbibpaTtb
Tpebyemyto. [JocTyn ocyuwlecTBNAeTCsa B NOPsSAKEe nepeyncrneHusi, npmse-
AEHHOrOo BblLLE.

10 PY4YHAA YCTAHOBKA TEMIMEPATYPbI
10.1 BknroyeHne (pyHKLUN PYHYHOU YCTAaHOBKU TemMnepaTypbl

. Ans komneHcayuu enusiHUsI memnepamypbl aHanu3lupyemMol cpedbl Ha
1 XapakmepucmuKku 3/71eKmpo0dHOlU cucmemMbl, npeobpaszoeamesito He0b6xo-
duma uHghopmayusi o memnepamype pacmeopa.
Temnepamypa aHanu3supyemoli cpedbl MOXem Uu3MepsimbCsi aemomMamu-
4YecKu usiu ycmaHaesiueambCsi 8PY4YHYHO.

Aemomamu4eckoe usmMepeHue memriepamypbl 03MOXXHO MOJILKO 8 MOM

cJsiy4yae, ecsiu K npeo6pa3oeamemo NMOOKIT0YEH mepmodamqum

Ona BknoveHNs OYyHKUUM PYyYHOW YycCTa-

HOBKM 3Ha4YeHUs TemnepaTtypbl pacTBopa
cnepyer:

- akTuBMpoBaTh knasuatypy (7.1);

- nNyTeM nocrieoBaTeNlbHOro HaxaTtus
kHonkn PEXXWUM (9) yctaHOBUTL COCTOSA-

HWe aucnnes, Npu KOTOPOM Ha HEM OTO-

GpaxaeTcst 3Hak «TP» U Muraet 3Hak
«BKI.».
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Haxatb kHonky BBOM. [lNpeobpasoBa-
Tenb MpuM 3TOM MNEPEXOAUT B PEXUM
«M3MEPEHUE». Ha pgucnnee otobpa-
xaeTcs 3Hak «TPj», Ha BcromoraTenb-
HOM LMPOBOM Mofe BbIBOAUTCA 3HA4Ye-
HWe TemnepaTtypbl, KOTopoe 6bIfIo ycTa- Beog,
HOBNeHo paHee. Mnaawwuni 3HaK 4yucna
MUraeT, NokasbiBasi, YTO OH MOXeT bObITb
nameHeH. [ns 3aBeplleHns HaxaTtb
kHonky BBOA vnu nepentu k 10.2 n oT-
pefakTMpoBaTh 3Ha4YeHUe TemnepaTypsbl.

10.2 PyyHou BBOA TemMnepaTypbl

PyyHoe pegakTupoBaHue TemnepaTtypbl BO3MOXHO
TOMNbKO B TOM Cfnyyae, ecnu BblibpaHa yHKUMS pyyd-
HoW ycTaHoBku Temnepartypbl (10.1). MNpu aTtom Ha
ovcnnee otobpaxaeTtcs 3Hak «TPp.

[ns py4HOro pefakTMpoBaHUS 3HAYEHUs
TemnepaTypbl pacTBopa creayert:

- akTuBMpoBaTb knasmatypy (7.1);

- kHonkamn A, ¥ un BbIBOP ycTtaHo-
BUTb HY)>XHOE 3Ha4eHMue.

Mpy 3TOM M3MEHSITb MOXHO Ty UuUdpy nnm
WM 3HaK, KOTOPbIA MUraeT B AaHHbIN
MOMEHT Ha Aucnree. YBenuyeHue wnu
YMEeHbLUEHME, a Takke U3MEHEHNe 3HaKa
(+/-) npousBoAUTCA COOTBETCTBYHOLLNMU
kHonkamn A wvnn V. Bblibop paspsaa BbIdop
yucrna WM 3Haka ocyliecTBrsieTcss no-

crnefoBaTefbHbIM ~ HaXaTuem  KHOMKU
BbIBEOP.

HROHO

[na 3aBeplleHUs pedakTMpoBaHUA crie-
ayet Haxatb kHonky BBO[. Mpun aTtom Beog,

raCHyT He3Ha4allue Hynu U 3HaK «+».

Py4yHoW BBOA TemnepaTypbl NPOU3BOANTCS C AUCKPETHOCTLIO 1 °C.
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10.3 BbikntoyeHue (pyHKLMN PYyHHOM YCTaHOBKN TeMnepaTypbl

[na BbIKNIOYEHNA PYHKUMN PYYHOW yCTa-
HOBKW 3Ha4YeHNA TemnepaTtypbl pacTBopa
cnepyer:

- akTuBMpoBaTh knasuatypy (7.1);

- NyTem nocnenoBaTenbHOro HaxaTus
kHonkn PEXXUM (9) yctaHoBUTL cocTos-
HWe gucnnes, NpyM KOTOPOM Ha HeEM OTo-
OpaxaeTcss YCTaHOBMEHHOE 3HayeHue
TemnepaTypbl pacTBopa, 3HakK «» n
muraet 3Hak «BbIKJT».

Haxate kHonky BBOM. [Mpeobpa3sosa-
Tenb nepexoanT B pPEXMUM
«U3MEPEHUE>». 3Hak «» Ha gucnnee
racHeT. JTO O03HayaeT, 4YTO QYHKUUSA
PYYHOr0O  pedakTUpPOBaHUS  3HAYEeHUS
Temnepartypbl OTKIOYEHA.

Beop,

11 KOHTPONb NAPAMETPOB 3JIEKTPOOQHOWU CUCTEMbI

pud o

Ans npasunbHol pabombl mepMoKoMneHcayuu Heob6xo0umo, Ymobbl Ko-
opduHambl u3onomeHyuasbLHOU Mo4YKu, eee0eHHble 8 namsimb rnpeobpa-
308amerisi, coomeemcmeoeasiu 3Ha4YeHUsIM MPUMeHsIeMoll 3/1eKmpPodHOoU

cucmembl. 3HayeHUs1 KOopOuHam u3ornomeHyuasbHol moyku pH; u E;
yKa3bleaemcs @ nacriopmax Ha 3/71eKmpookbl.

[nsa npocmoTpa napamMeTpoB aNeKTpoa-
HOW CUCTEMbI CriegyeT:

- akTuBMpoBaTh knasuatypy (7.1);

- NyTem nocnegoBaTenbHOro HaxaTtus
kHonkn PEXXUM (9) yctaHoBUTL cocTos-
HWe aucnnes, npy KOTOPOM Ha HEM MWU-
raet 3Hak «<KOHTPOJ1b».

Mpu nocnepoBaTenbHOM HaXaTuM KHOM-
kv BBOJM Ha gucnnen BbIBOOAUTCA Crie-
aywoLas nHhopmMauus:

- YCTaAHOBJIEHHOE 3HA4YeHWe KOOpAWHAaTbI
N3onoTeHunanbHoW Todkn pX; (B nacnop-
Tax Ha anekTpoabl 3TOT napameTp obo-

3Ha4eH Kak pH;).

Beon,
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- 3Ha4deHume KoopaumHaTtbl WN3O0MNOTEeHLNn-

Beon,
anbHoOM To4kM E;.
- KpYTU3Ha 3MNeKTPOLHON XapaKTepUCTUKU Beoa
S nipn 25 °C.
HaxaTtb kHonky BBOM. [Mpeobpasosa-
Tenb nepexoaunT B PEXNM Beog,
«USMEPEHMUE>».

1

B cny4ae ucnosnb30eaHusi UsaMepumesibHoO20 3JIeKmpoda, He UMerUw,e20
HOPMUPOBAHHbIX KOOPOUHaAmM u30MoMmeHyuasbHOU MOoYKu (Hanpumep —
CYPbMSIHO20 3J1eKmpo0a), UX 3Ha4YeHUs1 Nnpu NPocMompe napamempoe He
omobpaxaromcs.

Bbixo0 u3 pexuma «<KOHTPOJIb» u nepexod e pexum «<M3MEPEHUE» mo-
)Xem 6bImb ocyu,ecmersieH Ha JIlo6oM amane Haxxamuem KHonku PEXKUM.

12 PEOAKTUPOBAHUE KOOPOUHAT U3OMNOTEHUUAIBHON

TOYKU

1

HAns obecneyeHuss Heo6xodumol mo4YHocmu u3mepeHull pH e ycnoesusix
usMeHslouwelicss memnepamypbl aHaJu3upyemMo20 pacmeopa MpPUMEHS-
emcsi mepMokKoMneHcayusi. [Jnsi npasunbHolU pabombl mepMOKOMIeHca-
yuu e namsimb npeobpaszosamesisi O0/MKHbI 6bIMb 88e0eHbl 3Ha4YeHUSsI KO-
opduHam u3ornomeHuyuasibHOU MOYKU NMPUMeHsieMol 3/71eKmpoOHOU cuc-
membl.

3asodckasi ycmaHoeka coomeemcmeyem 3Ha4eHUsIM KOOpOUHam u30-
nomeHyuasbHOU MOYKU Haubosiee pacnpocmpaHeHHoU 351eKmpPoOHoU
cucmewmsbi (pX; = 7,00; E; = - 25mB).

Mpu ucnonb3oeaHuu 3nekmpodoe ¢ Opy2uMu KoopAuHamamu U30MoMmeH-
yuasbHoOlU moyku credyem eeecmu 3mu 3HavyeHusl e npeobpasoeamerib.

3anyck ¢yHkyuu pedakmupoeaHusi KOOpOUHam u30MomeHyuasbHoOU
moyku npueedem K cbpocy ecex 2padyupoe8OYHbLIX XapaKmepucmuk, u
6ydym ycmaHoesieHbl meopemuYyeckue 3HavyeHusi pXi, E;i u S. lMoamomy,
80 u3bexaHue nomepu OaHHbIX, He pekomeHOyemcsi 6e3 Heobxodumocmu
exodumb 8 3Mom PEeXum.
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[na BbIKNIOYEHUA pexnma pefakTnposa-
HUA KoopaMHAT U30MNOTEeHUManbHON TOu-
Kv crieqyer:

- akTuBMpoBaTb knasmatypy (7.1);

- nyTeM nocnefoBaTenbHOro HaxaTus
kHonkn PEXXWUM (9) yctaHoBUTL cocTos-
HWe gucnnesi, Npu KOTOPOM Ha HEM MW-
raeT 3Hak «<HACTPOMKA» n cvmBoOnbl
3Ha4YeHN KoopauHaT M30MoTeHLManbLHON
Toukn. Haxxatb kHonky BBOA.

Beon,

>

[Mocne nepexoda K peAakTUpPOBAHUIO Ha
aucnnen  BbIBOAUTCHA  YCTAHOBJIEHHOE il
paHee 3HadeHune pXj. 3HaK «pXi» N Mno-
cnegHWi 3HaK ynucna muraeT, npegnaras
pefaktupoBaHue. PegaktuposaHue npo-
ns3soantca kHonkamn A, ¥ n BbIBOP
aHanorm4YHo MeToauke, OMUCaHHOM B
10.2. lNpwn 3aBepLUEeHNN peakTUPOBaHUS
cnefyet HaxaTtb kHonky BBO[.

p

m
z

Beon,

HOPMUPOBaHHbLIX KOOpPOUHam u3oromeHyuanbHOU moYku (Hanpumep —
CYpPbMSIHO20 3/71eKmpo0da), npu pedakmupo8aHUuU 3Ha4yeHusi pX; KHOMKamu
A, V Ha ducnnee cnedyem ycmaHoeumb Mu2arouwjuli 3Hak «<HEH» u Ha-
xamb kHonky BBO/[. lNocne amozo npeobpa3zoeamesi aemomMamu4yecKu
nepexodum 8 pexxum 2padyupoeKu.

f B CJiy4ae ucnoJsib3oeaHusi usMepumesibHO20 3neKmpoda, He umerwuweco

Ha oucnneun BbIBOOAUTCS YCTaHOBIIEHHOE

paHee 3HaudeHue E;. 3Hak «Ei» un no-
cnegHun 3Hak yncna muraet, npeanaras
pegaktnposaHne. M3MEHATb MOXHO Ty
undpy, Kotopasd Muraet B OaHHbIN MO-
MEHT Ha aucnnee. Boibop paspsga ocy-
wectBnsetca kHonkon BbIBOP, a yBe-
NNYEHNE WNU yMeHblleHne undpbl —

KHonMkamn Vv, A. I3ameHeHne 3Haka npo-
N3BOOUTCS MPU MUrAHUM BCEX YeTbIpex

JHERIHG

paspagosB 4vucna. lNpu 3aBepllieHun pe- Beog,
OaKTUPOBaHUA cnefyeT HaxaTb KHOMKy — —
BBO[.

27



PBA.421221.001P3

obpazoeamesib aemomMamu4ecKu nepexooum 8 pexum 2padyupoeKu.

Ecnu nocne 3asepweHusi pedakmupogaHusi nocsiedHe20 U3 napamMempos
371eKmpoOHOU cucmembl Haxxamb KHonKy PEXKUM, a He kHonky BBO/ npu-
60op nepelidem e pexum «<M3MEPEHUE». B amom cny4ae e namMsimu npu-
6opa coxpaHumcsi ycmaHoeJ/iIeHHoe 3HayeHue KOOpOUHam u30MomeHyu-
asibHOU MOYKU U meopemuyecKoe 3HaYeHue KPpYymu3Hbl 351eKmpoOdHoU Xa-
pakmepucmuku.

13 PEXUM «HACTPOWUKA»

Pexxum «HACTPOWMKA» npegHasHayeH ANS BbINOMHEHUS rpagyvpoBKu
npeobpasoBaTtend B cocTaBe aHanusartopa ans nsamepeHumn pH.

[pagynpoBKa 3TO COBOKYMHOCTb ornepauun no JOBeAEHU0 NOrpeLlHOCTH
n3mMepeHnn komnnekTa pH-meTpa 4o HOpMUPYyeMbIX 3Ha4YeHUn. [pagympoB-
Ka Npon3BOaUTCHA NepuoaMYeckn, a Takke B cnegyowmnx criydasax:

- npu 3ameHe u (Unn) nepesapsiake 3NeKTpoaos;

- npw nony4vyeHun npeobpasoBaTtens U3 peMoHTa Unu nocne ANTENbHOro
XpaHeHus;

- NpWY BO3HUKHOBEHUN COMHEHMWI B AOCTOBEPHOCTU pe3yrbTaToB M3Mepe-
HUIA.

i: lMocne uameHeHuUs1 3Ha4YeHuUll KOOPOUHam u3ornomeHyuasibHOU MOYKU rpe-

13.1 'paayupoBOYHbIEe pacTBOpPbLI

‘pagyvpoBKka KoMnnekta pH-meTpa gormkHa Npou3BOAMTLCA MO rpagyu-
POBOYHbLIM pacTBOpaM, B KayeCTBE KOTOPbIX PeEKOMeHOyeTCA MPUMEHATb
paboume atanoHbl pH no NOCT 8.135-2004 co 3HaveHusasMU pH,se: 1,65,
4,01, 6,86, 9,18, 12,43. TemnepaTypHas 3aBUCUMOCTb 3Ha4yeHUn pH aTnx
pacTBopoB (MpunoxeHune A) 3anoxeHa B namsaTb npeobpasosatens. [lo-
9TOMYy MpWU UCNONb30BaHUM YyKa3aHHbIX pPacTBOPOB npeobpasoBaTtesi B
npoLecce rpagynmpoBKkM aBTOMaTUYECKN onpenensieT BblbpaHHbIN pacTBop
N BbIBOAUT €ro 3Ha4yeHne Ha aucnnen. OTo NO3BONSET YNPOCTUTbL U YCKO-
PUTb MpoLECC NpoBeaeHNs rpagynpoOBKN.

Paboune atanoHbl ana «pH-meTpum» BbINycKalOTCA B BUAE CTaHAapT-
TNTpoB. MeToaunka ux NnpUroToBIieHUS NpuBeaeHa Ha yrnakoBKe.

[lonyckaetcsa npuMeHeHne rpagynmpoBOYHbIX PacTBOPOB C APYrMMn 3Ha-
YyeHusaMmu pH. OgHako B 3TOM criydae nosib3oBaTento NpuaeTcd BBOAUTb UX
3HayeHus pH Bpy4HY!Io.

Mpn BbLIGOPE rpagynMpPOBOYHBIX PACTBOPOB PEKOMEHOYETCH NpUaepXu-
BaTbCS TaKOro npuHumna, 4tobbl nx 3HavyeHns pH oxesaTtbiBanu gnanasoH
pH aHanunsnpyembix pactBopoB. Pa3Huua B 3HayeHusax pH y rpagynpoBou-
HbIX PacTBOPOB [OS/MKHA ObITb HE MeHee efuHUUbl. TemnepaTypa rpagym-
POBOYHbIX PacTBOPOB A0MMKHA ObiTb 0ANHaKOBOW (£2 °C) U NOCTOSAHHOM.

[N CHWXeHWA MnorpeLHoCT U3MepeHUn pekoMeHOyeTCHa rpagynpoBKy
OCYyLLEeCTBNATbL Npu Temnepatype 65M3kon K TeMmnepaType aHanmanpyemblx
pacTBOPOB.
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He cnepyet npon3sBoauTb rpagyyvpoBKy Mo pacTtBopam, NPUroToBIEHHbLIM
N3 CriydanHbIX peakTMBOB HEW3BECTHOW KBanudukauum, Tak Kak npu 3Tom
BO3MOXHbl 3Ha4YuTesNbHble OWMOKM B 3HA4YeHUM pH NPUroTOBIEHHbLIX pac-
TBOpOB. Crieayet umeTb B BUAOY, YTO MPU MHOMOKPATHOM MCMNOSb30BaHUM
OLHOM M TOM Xe NopuuM pacTBopa MOXET NPON3ONTU n3MeHeHue ero pH 3a
CYeT BHECeHUs criyyamHbiX npumecen. [loaTtomy He pekomeHAyeTca no-
BTOPHOE MCMOJSib30BaHMWe pacTBOPOB Mpu rpagyvpoBKe.

13.2 BapnaHTbl rpagyvpoBKu

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

pagyvpoBKa MO 0OQHOMY pacTBOpPY He No3BosiieT obecrneynTb BbICOKYHO
TOYHOCTb U3MEPEHUIN B LUMPOKOM AnanasoHe pH 1 NosTomMy MOXeT npume-
HATLCA TONbKO Ans paboTbl B y3kon obnactn (He 6onee + 1 OT 3Ha4YeHUd
pH, ncnonb30BaHHOIO rpagynMpoBOYHOIO pacTBopa).

- Bo3moixHa epadyupoeka npeobpasoeamesisi Mo aHallu3upyeMomMy pac-
1 meopy, ecsiu u3eecmHO e20 MmeKyuee 3HadyeHue pH c¢ docmamo4HoUu
moYyHocmbro (Hanpumep, Mo pesynbmamam s1abopamopHO20 aHasu3a).
Ans amozo anekmpoOHasi cucmema u3 aHasnu3upyemMol cpedbl He u3erie-
Kaemcs u npu 2padyupoeke ycmaHaesiueaemcsi 3Ha4yeHue pH pacmeopa,
mak, Kak onnucaHo e rn. 13.4.2.

[pagyvpoBka no ABYM pacTBopam 3TO Haubonee 4acto NpUMeHsieMbI U
pekoMeHayeMblt BapuaHT rpagyvpoBku. OHa obecrneunBaeT nonyyeHve
pe3ynbTaTtoB M3MEPEHUIN C HOPMUPYEMOMN MOTPELLHOCTLIO U MOXET NpuUMe-
HATbCSA ANA 6ONbLUMHCTBA aHaNn3oB.

. B cny4asix, He mpebyrowux ebICOKOU MOYHOCMU U3MepeHul, AomnyckKa-
1 emcsi eMecmo npoeedeHusi 2padyupoeKku o2paHU4YuUmMbCcsi 88000M nac-
nopmHbIx 3Ha4vyeHul pH; u E; (12). lNMocne 4yezo cnedyem nepelimu 8 pe-
JXKUM u3mepeHull 6e3 npoeedeHus 2padyuposKu.

OpueHmMupogo4YHoe 3Ha4eHuUe no2pewHocmu nocsedyrouwux usmepeHul
e amom cny4yae cocmasum ~ 0,3 pH.

13.3 NMNoaroToBKa K rpagaynpoBKe

[Mepen Hayanom rpagympoBKM pekomeHayeTcs yoéeamTbcs B TOM, YTO yC-
TaHOBNEHHblE B NpeobpasoBaTene 3Ha4YeHUs KOOpAWHAT M3onoTeHunanb-
HOM TOYKM COOTBETCTBYIOT MACMOPTHbLIM 3HAYEHUAM MNPUMEHAEMOUN 3Iriek-
TpoaHou cuctembl. [ns 3Toro crnegyeTt BbINOMAHUTL onepauum CorflacHo
yKaszaHusm pasgena 11 n, npu HeobxogmmocTu, pasgena 12.
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13.4 BbinoriHeHWe rpagympoBKuU
13.4.1 Nepexoa B pexum «<HACTPOUKA»

Ons nepexona B pexum «HACTPOUKA»
cnepyer:

- akTuBMpoBaTb knasuatypy (7.1);

- MyTemM nocrneaoBaTenbHOTO HAXKaTUS
kHonkn PEXWUM (9) yctaHoBUTL COCTOS-

HWe gucnnes, Npy KOTOPOM Ha HEM MU-

raet 3Hak «HACTPOMKA». HaxaTb
kHonky BBO[L.

/N\
/N\

Bo u3bexaHue nomepu 2padyupo80YHbLIX XapaKmepucmuK, 68e0eHHbIX 8
namsmb rnpeobpasosamersisi, He pekomeHOyemcsi 6e3 Heobxodumocmu
exodums e pexum «HACTPOUKA».

Ecnu 0o Haxxamusi kHonku BBO/] npomexxymok epemMeHu npeebiwaem 10 —
15 cekyHO, npeobpa3oeamesnib so3epaujaemcsi 8 pexum «M3MEPEHUE>.
BknroyeHue pexuma 2padyupoeKku 8 amom cjly4ae He rnpoucxooum.

13.4.2 M'pagympoBKa No 0HOMY pacTBOpY

[Nocne HaxaTus  KHOMKM BBO[l 3Hak
«HACTPOUKA» npekpaliaet muratb n
nHOnuMpyeTca HenpepbiBHO. Ha aguc-

nnee muraet 3HaA4yoK, W3obpaxaroLmnm

Beon,

CTakaH C uudpon «1», npurnawias no-
MECTUTb JNEeKTPOAHYIO CUCTEMY WU Tep-
ModaTyuk (UM TepmMoMeTp) B NepBbin
rpagynpoBOYHbLIN PacTBOP.

i

padyupoeka moxem 6bImb npepeaHa Ha J1IlO60M 3mane, onucaHHOM 8
n. 13.4.2 Haxxamuem kHonku PEXXUM. lMpu amom Ha ducnsiee Ha4uHaem mu-
eamb 3Hak «CTOIl». Ecnu e meyeHue 10 — 15 cekyHO Haxamb KHOIKY
BBO/ epadyupoeka npepbieaemcs u npeobpazoeamesnb so3epaujaemcs 8
pexum «M3MEPEHWE». Ecnu epadyupoeka npepbieaemcsi 00 3aHeceHus
3Ha4yeHusi pH nepeoz2o 2padyupoeoyHO20 pacmeopa, Mo codeslaHHble U3-
MeHeHuUs1 8 naMsimb npeobpa3zoeamerisi He 3anucbi8arOMCsi, a COXpPaHsIroM-
cs1 napamempsbl npedbidyujeli 2padyuposKu.

N3Bneyb anekTpogHyto cuctemy (M TepMoOgaTyuvK) U3 aHanuaupye-

MOW cpefbl, MPOMbITb WX OUCTUASNIMPOBAHHOW BOAOW, OCYLUUTb

Beon,

unbTpoBanbHOM BGymaron, NOMeCcTUTb UX B NEepBbIA rpagympo-
BOYHbIN pacTBOp M HaxaTb kHONKy BBO[L.

i

Mpu py4Holi ycmaHoeke npeobpaszoeamesib NpedsioXum eeecmu MeKy-
wyro memnepamypy pacmeopa.
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Ha gucnnee npeobpasoBaTtens oTobpa-
XaeTcs paHee yCTaHOBIeHHasa Temnepa-
Typa pactBopa. Mnagwwvin paspsg mura-
eT. Mwuraowmn 3Hak «ASMEPEHWUE>»,
cUrHanuampyeT o TOM, 4TO TpebyetcA
N3MEPUTb TEPMOMETPOM TemnepaTtypy U
YCTaHOBUTb €€ 3HayeHue Ha aucnnee
kHonkamn A, ¥V n BbIBOP (10.2). Ha-  |BriGop
XaTb kHonky BBOA. Mpn aTtom ycTaHOB-
NEeHHoe 3HadeHwe TemnepaTtypbl byaeT Beon
3aHeCeHo B NamMsiTb NpeobpasoBaTtens.

|+ (<)z(~)

I

|

Py4Hol BBOA TeMnepaTypbl MPOM3BOANTCS C ANCKPETHOCTLIO 1 °C,

D Mpu aemomamuyeckoM usmMepeHUU memMrepamypbl onepayuu no eeody ee
1 3HayYyeHus NPonycKaromcs.

[MpeobpasoBaTenb nepexoaut K uame-
peHnto 3C 3nekTpoaHOW CUCTEMBI, O
YyeM CUrHanuMsnpyet Muralowmn 3Hak
«MA3MEPEHME>». Ha ancnnee npeobpa-
3oBaTens oTobpaxaeTca U3MepPeHHoe
3HadyeHne OC aneKkTpoaHOM CUCTEMBI B Beoa
nepBOM rpagyMpoOBOYHOM pacTBope, a
TaKke TemnepaTtypa pactBopa.

[NMocne ycTtaHOBREHUS CTabuNbHbIX NOKa-
3aHun 34C anekTpoaHoM CUCTEMbI cre-
ayeTt HaxaTtb kHonky BBO[L.

[MpeobpasoBaTenb nepexoguT K YCTaHOBKe 3Hauve-
HWA rpagyMpoBOYHOro pacrteopa. Ha ocHoBaHWUK no-
NyYeHHbIX AaHHbIX npeobpasoBaTtenb aBToMaTU4e-
CKM onpegenut 6nwkanwmn, COOTBETCTBYHOLLNI
9TUM JaHHbIM PacTBOP U3 NepeydHsa paboumnx aTano-
HOB (npunoxeHue A) n BbIBEOET Ha AUCMNEN 3HaYe-
Hue ero pH ana temnepartypbl 25 °C.
BcnomoraTtenesHoe umgpoBoe rnone noratueHo.

f HAns ydobcmea pabombl Ha mabsno npeobpaszoeamesnsi ebieodumcs pH pa-

604e20 amasoHa Ons 25 °C (3Ha4YeHue, ykazaHHOe Ha yrnakoeke cmaHdapm
— mumpa). lMpu pacyeme 2padyupo8OYHbIX XapaKkmepucmuK npeobpa3o-
eamesib agmomMamu4yecku eHecem IrornpasKy Ha mMeKyuwyro memrepamypy
pacmeopa. lMoamomy npu ucnonb3oeaHuu pabo4ux 3masioHoe C pPHjzso:
1,65, 4,01, 6,86, 9,18, 12,43 no 'OCT 8.135-2004, He csiedyem eHOcumb 3my
rnonpaexy epy4Hy!o.
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Ecnu npu ucnosib308aHUU 00HO20 U3 yKa3aHHbIX pacmeopoe rnpeobpa3o-
A eamesib e20 HenpaeusibHO ornpedesiusi, Mo amo ceudemesibcmayem 06
owubke unu HeucnpasHocmu. B amom cny4yae e2padyupoeKy pPeKoOMeHOy-
emcsi npepsamsb, U MPOOO/IKUMb €e MOJILKO Moc/ie yCmpaHeHUs NpuYuHbl

Henonadku (n.1 mabnuya 3).

He exo0dsiujuli 8 npueedeHHbIl nepevyeHb, Mo 3Ha4YeHue e2o pH Ans meky-

i: Ecnu e kayecmee 2padyupoeoyHO20 pacmeopa rMpuMeHsiemcsl pacmeop

weli memnepamypsbi credyem eeecmu epy4Hyro. lpu py4Hoii ycmaHoeke
cnedyem eeodumsb 3Ha4yeHue pH 2padyupoeoyHo20 pacmeopa C y4emom
e20 mekyweli memnepamypsbi. Temnepamypa pacmeopa UuHouuupyemcs Ha
ecriomMo2amesibHOM Uughpoeom rose ducries.

[ns py4yHOM YCTAHOBKM 3HA4YeHUs crie-
ayeT HaxaTb oaHy U3 kHornok A unn V.
PepnaktnpoBaHve npou3BOAUTCA  KHOM-
kamm A, ¥ 1 BbIBOP aHanornyHo me-
Toauke, onncaHHou B 10.2.

]

717

Brioop

HER

[ns 3aHeceHus 3HayeHna pH nepsoro
rpagyMpoBOYHOIO pacTBopa B NaMATb
npeobpasoBatens  crnegyer  HaxaTtb
kHornky BBO[L.

[Mpeobpa3oBaTenb MNpPeanoXuT MNepenTu
K rpagynpoBKe no BTOPOMY pacTtBopy. Ha
aucnnee Muraet 3Ha4voK, u3obpaxato-
LM CTaKaH4YuK C umdpon «2», npurna-
LIAA NOMECTUTb ANEKTPOLHYHO CUCTEMY U
TepmoaaTyuk (MnNnu TepmMoMeTp) BO BTO-
pou rpagynpOBOYHbLIN PacTBOP.

Beon,

Ha amom amane eo3moieH 8bI800 CO0ObWeHUsI cucmeMbl aeémomMamuye-
CKolU QuazHocmuku npeobpasoeamerisi 06 owubke npu pacyeme 3Ha4YeHUsl

E; (nyHKkm 2 ma6nuua 3).
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pud @

Ecnu dns nocnedyrowjux usmepe-
Huli docmamo4HO 2padyupoeKu o
O0HOMY pacmeopy, Ha 3moM 3marie
OHa Moxxem 6bImb 3aeepweHa. Ons
amozo csiedyem Haxamb KHOIKY
PEXXWUM (Ha ducnnee Ha4dHem Mu-
2amb 3Hak «CTOI[ll»), a 3amemM He
no3dHee 10 — 15 cekyHO nocne
amoeo Haxxamb KHonky BBO/].
lMpeobpaszoeamesnib ebieedem Ha
ducnneu coxpaHeHHOe 6 namMsimu
3Ha4yeHue Kpymu3Hbl 3/71eKmpoOHOU
xapakmepucmuku (100 % om meo-
pemu4yecko20 3Ha4YyeHusi) u nepeu-
dem 8 pexxum usmMepeHudll.

13.4.3 ['pagyvpoBkKa rno AByM pacTBopam

[ns npogomkeHns rpagyvpoBKN MPOMbITb SMNEKTPOOHYH CUCTEMY

N TepMoaaTymnK (TepMOMETP) AUCTUINIMPOBAHHOM BOOOW, OCYLLNTb

Beon,

dounbTpoBanbHON BymMaron n NOMecTUTb UX BO BTOPOW rpagympo-
BOYHbIN pacTBop. HaxaTb kHonky BBO/.

/A

Temnepamypa emopo20o 2padyupo8o4YHO20 pacmeopa He OGO/HKHa omilu-
YyambCcsi om memnepamypbi nepeo2o 6osiee Yyem Ha +2 °C. lMpu py4Hol yc-
maHoeke Ha ducrnsiee omobpaxaemcsi meMmrnepamypa rnepeo2o pacmeopa.

pud o

padyupoeka no emopomy pacmeopy Moxem 6bimb npepeaHa Ha JIo60m
amane, onucaHHoM 8 n. 13.4.3 Haxxamuem kHonku PEXWUM. lpu amom Ha
ducnsiee Ha4uHaem mMmu2amb 3Hak «CTOIT». Ecnu e me4yeHue 10 — 15 cekyHd
Haxxamb kHornky BBO[] epadyupoeka npepbigaemcsi u npeobpaszosamersib
eosepawaemcs e pexum «<M3MEPEHWUE>». Ecnu epadyupoeka npepbieaem-
cs do 3anucu 3HavYeHuss pH emopozo 2padyupoeoyHO20 pacmeopa, mo 8
namsimu npeobpazoeamerisi COXpPaHUMCSs paccyYumaHHoe npu 2padyupoeke
rno nepeomy pacmeopy 3Ha4deHue E; u meopemu4yeckoe 3Ha4YeHUe Kpymus-
HbI 3J1eKMPOOHOU Xapakmepucmuku.

[MpeobpasoBaTenb nepexoaut K uame-
peHnto 3C 3nekTpoaHOW CUCTEMBI, O
YyeM CUrHanuMsnpyet Muralowmn 3Hak
«MA3MEPEHME>». Ha aucnnee npeobpa-
3oBatens oTobpaxaeTcss U3MepeHHoe
3HadyeHne J[C onekTpogHOM CUCTEMBbI Beoa
BO BTOPOM rpagympoBOYHOM pacTBope, a
TakKke TemnepaTtypa pactBopa.

[Mocne ycTaHOBNEHUs1 CTabUNbHbIX MNOKa-
3aHun 34C anekTpoaHon CUCTEMbI cre-
ayet HaxaTtb kHonky BBO[L.
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npu u3MepeHuUUu rnomeHyuana 351eKMPOOHOLU cucmeMbl 60 6MOPOM pac-

Ha amom amane eo3mMo)xeH ebieod coobujeHusi 06 owubke, e03HUKwWeU
A meope (nyHkm 3 mabnuya 3).

Ha ocHOoBaHMM MONyYeHHbIX OaHHbIX NpeobpasoBa-
Tenb aBTOMaTU4eCKN onpenenut Gnuxanwmm, cooT-
BETCTBYHOLMA ITUM [aHHbIM PacTBOp M3 MNepeyHs
pabounx atanoHoB (npunoxeHuve A) N BbiBEOET Ha
aucnnen 3HadeHue ero pH ansa temnepaTtypsbl 25 °C.

HAns ydo6cmea pabomsbl Ha mabsio npeobpa3zoeamens ebisodumcsi pH pa-
604e20 amasnoHa dns 25 °C (3Ha4yeHue, ykazaHHOe Ha yrnakoeke cmaHdapm
— mumpa). Mpu pacyeme 2padyupoeOYHbIX XapakKmepucmuk npeobpaso-
eamesib aemomMamu4yecku eHecem rornpasKy Ha meKywyro memmnepamypy
pacmeopa. lMoamomy npu ucnosib3ogaHuu paboyux 3amasioHo8 C pPHaso:
1,65, 4,01, 6,86, 9,18, 12,43 no 'OCT 8.135-2004, He ciredyem eHOocumb 3my
nonpaexy epyy4HyIo.

Ecnu npu ucnonb3oeaHuu oOHO20 U3 YKa3aHHbIX pacmeopoe npeobpa3o-

A eamesib e20 HenpaeusibHO onpedenus, mo 3amo ceudemesnibcmeyem 06
owubke unu HeucnpasHocmu. B amom cny4yae epadyupo8Ky peKoMeHOy-
emcsi npepeamsa, U NMPoOO/HKUMb ee MOJILKO rocsie ycmpaHeHusi NPUYUHbI
Henonadku (nyHkm 1 ma6nuya 3).

Ecnu B kayecTBe rpagyMpoBOYHOIO pacTBopa NPUMEHSIETCS pacTBOP He BXO-
ASLWWIA B NPUBEAEHHbIN NepeYeHb, To 3HadeHne ero pH ans Tekyulen temne-
paTypbl crieayeT BBECTU BPYYHYIO, Tak Kak 3To onucaHo B 13.4.2.

[lna 3aHeceHnsa 3Ha4YeHUs pH BTOpOro rpagynMpoBOYHOrO pacTBO-

Beon,
pa B NaMATb npe06pa3OBaTenﬂ cnepyet HaXaTb KHOMKY BBOH.

Ha amom amane 803Mo)eH ebie00 coobuieHusi 06 owubke npu esode 3Ha-
YeHus1 pH emopozo epadyupo8oYyHO20 pacmeopa usiu owuboyHocmu pac-
4Yyema 3Ha4YyeHusl Kpymu3Hbl 3J1IeKmpooHol cucmembl (4-5 mabnuuya 3).

[MpeobpasoBaTenb BbIBEOET HA ANUCMEN MNOyYeHHoe
3HaAYeHNe KPYTU3HbI ANIEKTPOAHON XapakTepUCTUKn (B
% OT TEOpPEeTUYECKOro 3Ha4yeHus1) U aBTOMATUYECKU
nepengeTt B pexum mamepeHusi. B namsatu npeobpa-
30BaTeNsl COXPaHUTCA paccyYnTaHHoe 3HaveHune E;j un
KPYTU3Hbl 3N1EKTPOAHON CUCTEMBI.

[MepeyeHb BO3MOXHbIX OLWMOOK U cnocobbl nx yCTpaHeHUs npuBeLeHbl B
pasgene 19.
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13.5 KoHTponb NpaBUNbLHOCTU NpoBeAeHNs rpagayupoBKu

[MpoBepka npaBUMNBLHOCTU MPOBEOEHUA TPagyMpOBKM MNPOU3BOAUTCA B
pexunve <USMEPEHUE>».

MpOMbLITE 3NEeKTPOAHYK CUCTEMY M TepMogaTymK (TepMoMeTp) AUCTUII-
NMPoBaHHOW BOOOMW, OCYLINTb oMnNbTpoBanbHON Gymaron n nNorpysnTtb UX B
pacTBOp C M3BECTHbIM 3HayeHnem pH. locne ycTtaHoBNeHNA CTabuIbHbIX
noKasaHuM cyuTaTb pesynbTaT U3MEPEHUs C OUCNIeS.

Ecnu norpewHocTb namepeHus npesbiwaeT + 0,05 pH, crnegyet npose-
PUTb rPagynpoOBOYHbIE PACTBOPbLI U NPOBECTU MOBTOPHYIO rpagynpoBKY.

14 HACTPOUKA AHAJIOMOBOIO BbIXOQHOIO CUrHATA

° Mpu 3akcnnyamayuu npeobpa3oeamesisi 8 cucmemax asmomMamu4ecKo20
1 KOHMPOJIsi U pe2ynupoeaHusi, UCMob3ylWux aHaso208bil 6bIXOOHOU
cuzHasn, Heo6xo0uMoO ycmaHo8UMb 3Ha4YeHUsI 8€PXHe20 U HUXXHe20 npede-
J108 nodduana3oHa U3MepeHUsl, coomeemcmeyruue MUHUMalbHOMY U
MaKcuMasibHOMYy 3Ha4eHUsIM 8bIXOOHO20 CU2Hasa u 3adamb epeMs ycpeo-
HeHUs1 8 bIXOOHO20 MOKa.

[na pepaktnpoBaHus napaMeTpoB aHa-
FI0roBOro BbIXOOHOrO CUrHana cnegyer:

- akTuBMpoBaTb knasuatypy (7.1);

- nyTeM nocnegoBaTeNbHOrO HaxaTusd
kHonkn PEXXWUM (9) yctaHOBUTb COCTOS-
HWe gucnnes, npuM KOTOpOM Ha HEM MU-
raeT coobuweHne «HACTPOMKA 4-20
MA». HaxaTb kHonky BBOA.

Beon,

Coob6uweHne «HACTPOUKA 4-20 mA»
npekpawaer muratb M UHOUUMPYETCH
HenpepbiBHO. [lpeobpasoBaTenb npea-
naraeTt BBECTW HWXHUIM npeaen nogava-
nasoHa. B ocHoBHOM uUudgpoBOoM nose nnm
BbIBOOUTCSH YCTAHOBJIEHHOE paHee 3Ha-
YyeHue pH (3OC) HwxHero npenena noga-
avanasoHa (Mnagwun paspsg Muraer),
COOTBETCTBYHOLLEE MUHUMANIbHOMY 3Ha-
YEeHUO BbIXOLHOro ToKa (BbIBOAUTCA Ha
BcnomoratensHoMm none). lNpu Heobxo-
ONMOCTN 3TO 3HaAYeHue MOXeT ObITb OT-
pegaktupoBaHo kHornkamu A, V¥V u Beog,
BbIBOP ananormyHo 10.2. llocne pe-
AakTUpoBaHUsA HaxkaTb KHonky BBOA.

g

Brioop

HER

. HuxHul npeden nodduana3oHa Moxem 6bimb ycmaHoesieH e rnpedesax:
1 om muHyc 2,00 pH (MuHyc 3000 mMB) do 16,00 pH (2000 mMB) ¢ duckpemHo-
cmbio 0,01 pH (1 mB).
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Ubl, Komopsble 6biIu ycmaHoesieHbl Ha MOMEeHmM exoda 8 pedakmuposeaHue.

f lMpu Hacmpolike ebixo0da 4-20 MA aemomamu4ecKku ebibuparomcsi me eOQUHU-

Ecnu nocne okoH4YaHusi pedakmupogaHusi eQUHUUbI usmepeHus1 6ydym us-
MeHeHbl, Mo Ha HaCMPOUKU aHas10208020 8bIX00a 3MO He noesusiem.

[MpeobpasoBaTenb npegnaraetT BBECTU
BEpPXHUM npenen nogavanasoHa. B oc-
HOBHOM LIM(PPOBOM MOfe BbIBOAUTCA YC-
TaHOBIIEHHOE paHee 3HadeHue pH unu
MB BepxHero npegena nogananasoHa
(BCe 4ncno mwuraet), COOTBETCTBYyOLLEE
MakCUMasibHOMYy 3Ha4YeHWI BbIXOOHOro
TOKa (BbIBOAUTCA Ha BCMNOMOratesibHOM
none). Npn HeobXoANMMOCTM 3TO 3Ha4e-
HMEe MOXET ObITb NBMEHEHO KHOMKaMn A,
V. BepxHuin npegen nogananasoHa Mo-
XeT BbITb YCTAHOBIEH B npeaenax gva-
nasoHa u3MepeHun npeobpasoBaTtens
BblIGOpOM M3 psiga OUCKPETHbLIX 3Haue-
HUW, KOTOpble SBMAITCA pe3ysibTaToM
CYMMUWPOBAHUS 3HAYEHUSA HWXKHEro npe-
aena v aonyctmMon LUMPWHBI nogavana-
30Ha.

()

. WupuHa nodduana3oHa eblibuparomcs u3 psida: 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). 3HayeHue pH unu
MB, coomeemcmeyrouee MakKCuMasilbHOMY 3Ha4Y€HUK 6bIXOOHO20 MmOokKa

Moxxem 6bimb Kak 6osibwe, MakK U MeHbWwe 3Ha4YyeHusi, coomeemcmeyrouje-
20 MUHUMAaJIbHOMY 3Ha4€HUI 8bIXOOHO20 MOKa.

[Mocne 3aBeplUeHUs pefakTUpOBaHUS
cnegyet HaxaTtb kHonky BBO[.

Beon,

Ha pgucnnee oTtobpaxaeTcs 3HaveHue
NMOCTOSAHHOM BpeMeHu unbTpa BbIXOA-
HOro TOKOBOro curHana. Mnaawwuin pas-
psag MuraeTt, npeanaras penakTupoBa-
Hne. PepakTnpoBaHMe NPOU3BOANTCA
kHonkamn A, ¥ n BbIBOP aHanornyHo
meToamke, onucaHHon B 10.2. lpun 3a-
BEPLLUEHUN pedakTMpOoBaHUSA  crieayet
HaxaTb kKHonky BBO[L. [Mpeobpasosa-
Tenb nepexoauT B PEXNM
«U3MEPEHUWE».

(<))

Brioop

I

Beon,

|
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pud @

pud @

LHughposoli punbmp ebiIxOOHO20 MOKOB020 cu2Hasia npedHa3Ha4yeH Osisl
npedomepauweHusi cpabambieaHusi UCMoJIHUMeENbHbIX ycmpolicme 8 cuc-
memax aemomamu4ecko20 KOHMPOJIsi U ynpaesieHusi 8 pe3ysi.mame cJy-
YallHbIX KPamKO8PeMeHHbIX CKa4K08 U3MepPsieMbIX 8€JIUYUH.

lMocmosiHHasi epemMeHuU ¢hunbmpa moxem 6bimb 3a0aHa 6 duana3oHe 0 0o
120 cekyHO. lMpu ycmaHo8Ke 3Ha4YeHUs1 3Mo20 napamempa, pagHo20 HyJlH,
ycpeOHeHuUe 3Ha4YeHUs1 8bIXOOHO20 MOKa He npou3eooumcs.

/N

dunbmp npou3zeooum ycpedHeHUe MOJIbKO aHasl0208020 8bIXOOHO20 Ccu2-
Hana. Ha nokasaHusi ducnnesi u HART-cueHanbl e2o delicmeue He pacnpo-
cmpaHsiemcsi.

15 BPEMEHHOE YOEPXAHUE BbIBPAHHOI'O YPOBHA
AHAJIOroBoro BbiIXogHOro CUrHAJA

15.1 Bknro4yeHue pexuma

i

BpemeHHoe ydepxaHue eblI6paHHO20 YPOBHSI aHaJl0206020 6bIXOOHO20
cua2Hasna Mo)em ucrnosib308amuCsi.

- npu ebinosIHeHuUuU pabom no o6cnyxueaHuro npeobpaszoeamerns (Hanpu-
Mep, npu rpoeepke nozpewHocmu usmepeHull), Ons npedomepaujeHusi
nepedayqyu JIOXHbLIX OaHHbIX 6 cucmeMy ynpaesieHuUss MexHoJsI02u4eCKUM
rnpoueccoum;

- 051 mecmupoeaHusi cucmeMbl KOHMPOJISI U yNpaeJsIeHUs!.

[Ana BKIIOYEHUS pexunma BPEMEHHOro
yaep>aHus BblIOpaHHOIro YPOBHSI aHarno-

roBOro curHana cnegyer:
- akTMBMpoBaTh knasmatypy (7.1);
- NyTem nocnefoBaTenbHOro Haxatusd

kHonkn PEXWM (9) yctaHOBUTL COCTOSA- Beog,

HWe gucnnes, npy KOTOPOM Ha HEM MU-
raeTt cooblieHne «4-20 mA CTOM». Ha-
xaTtb kHornky BBO[.

CoobuweHne «4-20 mA CTOIN» npekpawaeT muratb
N HanUMpyeTcs HenpepbiBHO. Ha gucnnee otobpa-
xaetca cnoso «M3MEPEHUE>», nasmepeHHoe 3Hauve-
Hne pH (MB) n cooTeeTcTBYOWMI BbIOPpAaHHOMY NOA-
ananasoHy Tok (14). 3HayeHue BbIXOLHOro ToKa MU-
raeT, npegnarasa pegakTmpoBaHue.
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KHonkamn A u V¥, moxeT OblTb ycTa-
HOBIEHO APYroe 3Ha4YeHWe BbIXOAHOro
Toka - 4 MA, 12 MA unn 20 MA.

)

HaxaTte kHonky BBOM. [lNpeobpasoBa-
Tenb nepexoanT B PEeXnUM
«U3MEPEHUE». Ha Bbixoge ycTaHas-
nunBaeTcsa BblOpaHHbIA YPOBEHb TOKOBOIO
curHana. Ha gucnnee vmHguumpyeTcs co-
obuleHne «4-20 mA CTOIM».

Beon,

15.2 BbIKknoyeHUue pexunma

[na BKNOYEHUS pexnma BpPEMEHHOrO
yaepxaHus BblOpaHHOro YpOBHSI aHano-
roBOro curHana cnegyer:

- akTuBMpoBaTh knasuatypy (7.1);

- nNyTem nocnenoBaTenbHOro Haxatus
kHonkn PEXWM (9) yctaHoBUTL coCTOS-
HWe gucnnes, npyM KOTOPOM Ha HEM ropuT
coobuleHne «4-20 MA» U MuUraeT 3Hak
«BKIJ1.».

HaxaTte kHonky BBOQM. lMpn atom BO-
300HOBNdAeTCA (hopmMMpoBaHME aHanoro-
BOro curHana, nm npeobpasoBaTenb ne-
pexogut B pexxum «USMEPEHUE ».

Beon,
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16 OTKNKOYEHUE U BKITIOMEHUE AHANTIONOBOIO BbIXOAHOIO
CUTHATNA

16.1 OTKNOYeHMe aHanoroBoro curHana

. B coomeemcmeuu ¢ 3a800CKUMU ycmaHO8KaMu aHasi0208bllU 8bIXOOHOU
1 cuzHan 4 -20 MA Haxodumcsi 80 8K/THOY€HHOM COCMOSTHUU.

OmknroyeHue aHasI0208020 8bIXOOHO20 CU2HaJs1a 8bINOJIHSIEMCST.

- ecJlu 3mom cu2Hasl He UCMoJib3yemcs;

- ecsiu npeobpa3zosamesib pabomaem e cxemMe MOHOKaHarsa.

lMpu omknrYeHUU aHa10208020 8bIXOOHO20 CU2Hasa Ha 8bixode npeobpa-
308amersisi ycmaHaesiugaemcsi rnocmosiHHoe 3HayeHue moka, He b6osee
4 MA, 8He 3asucumMocmu om pe3ysibmamoe uUsMmepeHudu.

[nsa oTKNHYEHNS BbIXOQHOMO aHanoroBo-

ro curHana cnegyer:

- akTuBMpoBaTb knasmatypy (7.1);

- nyTeM nocnegoBaTeNbHOrO HaxaTud
kHonkn PEXXWUM (9) yctaHOBUTb COCTOSA-

HWe Aaucnnes, Npy KOTOPOM Ha HEM MU-
raet coobLueHue «4-20 mA BbIKI.».

HaxaTb kHonky BBO[. AHanorosbIn Bbl-
XOOHOW curHan oTknovaetca. Ha guc-
nnee npeobpasoBartensa oTobpaxatoTcs
N3MepeHHble 3HayeHus pH (MB) n Tem-
nepaTypbl pacTtBopa. WHanumpyroTcs
cnoBa «4-20 mA BbIKI1.».

Beon,

16.2 BknroyeHMe aHanoroBoro curHana

[ns OTKMHOYEHUA BbIXOOAHOIO aHasnoroso-

ro curHana cnegyer:

- akTuBMpoBaTh knasuatypy (7.1);

- nyTeM nocreaoBaTesNlbHOro HaxaTtus

kHonkn PEXWUM (9) ycTtaHOBUTL COCTOSA-
HWe gucnnes, npyu KOTOPOM Ha HEM ropuT
coobLleHne «4-20 MA» U MuUraeT 3Hak Beon
«BKIl.». Haxatb kHonky BBO[,. Npeob-
pasoBaTenb nNepexoaut B  PEXUM

«U3SMEPEHUE» c dopmmpoBaHnem
aHanoroBoro BbIXOAHOroO curHana.
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17

ABTOMATUYECKAA OWATHOCTUKA WU3MEPUTEJIbBHOIO

ANEKTPOOA
17.1 Bknro4yeHune pexuma

1

Aemomamu4deckasi duacHOCmMuKa u3MepumesibHO20 35iekmpoda ocyuje-
cmesnisiemcsi Ha OCHO8aHUU MOHUMOPUH2a €20 8HYMpPEeHHe20 COoMpomuse-
neHusi. HeucnpasHocmbio cHumaemcsi, ecsiu cornpomusersieHue 3s1ekmpoda
JieXxum eHe ycmaHoeJsieHHo20 duana3oHa. [lpu o6HapyeHUU HeucrnpagHo-
cmu Ha ducnineli ebieodumcsi coomeemcmeayroujee coobuwjeHue (17.2). Be-
posimHbIe NpPUYuUHbI HeucripasHocmel U cnocobbl ux ycmpaHeHus1 npuese-
OdeHbI 6 pa3desie 19.

/N\
/N\

Aemomamuyeckasi duazHOCmMuka usmepumesibHoO20 3.nekmpoda MoXKem
ucriosib3oeambCs MOJIbBKO MNpu npumMeHeHUU CMeKI/IAsHHO20 3neKmpoda.

B cnyyae ucnonb3oeaHusi ¢pyHKUUU aeémomamu4veckol Oua2HOCMUKU U3-
MepumesibHO20 351eKkmpoda csiedyem ycmaHo8umb rnepeMbiYkKy 5 — 6 Ha
KsieMMHOU Kos1o0Ke ripeobpa3oeamersi (pucyHku 8 u 9). MHavye coobujeHue
0 HeucnpasHocmu 6ydem omobpaxxambcsi Ha ducrniee ecez0a.

[na BKMOYEHMS aBTOMaTUYecKon auar-

HOCTUKM U3MEPUTESIbHOIO  3neKkTpoaa,
cnegyer:

- akTuBMpoBaTh knasuatypy (7.1);

- NyTem nocnefoBaTenbHOro Haxatus
kHonkn PEXXWUM (9) yctaHOBUTL COCTOS-

HWe gucnnes, nNpyM KOTOPOM Ha HEM ropuT Beog,
3HAK «emmmc=» (3HAK aBTOMAaTUYECKOW
ANArHOCTUKN U3MEPUTESIbHOIO 3S1EKTPO-

na) u muraet 3Hak «BKIl.». Haxatb
kHonky BBOA.

[MpeobpasoBaTenb npegnaraeT BBECTU HWXHUA Mpe-
Aen  OonycTMMOro BHYTPEHHEro COornpoTUMBIEHUS
anekTpoga. lpn aToM Ha Aucnnee oTobOpaxaloTcs:
coobweHne «<HACTPOUKA», muratowmin 3Hak aBTo-
MaTU4YEeCKOMN OUArHOCTUKU N3MEPUTENBHOIO 3NeKTPo-
[A «emmmc3i5>», 3HAK «MiN» Ha BCIOMOraTenbHOM rnore
N paHee YCTaHOBSIEHHOEe 3Ha4YeHne HWKHero npeaena
(8 meraomax npu 25 °C) Ha OCHOBHOM LIMGPOBOM
none. Mnagwwin paspsg yvicna mvraet, npeanaras
pefakTupoBaHue.
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PenaktupoBaHue B crniydyae Heobxoanmo-
cTM npomusBoautcs kHornkamu A, V¥ nu
BbIBOP aHanormnyHo 10.2. HmxHUI npe-
Oen [onycTUMOro BHYTPEHHEro Cconpo-
TUBMNEHUS 9rekTpoda BbliOupaeTcs U3
Tabnuubl 2. MNocne 3aBeplUeHUs peaak-
TUPOBaHUA cnedyeT HaxaTb  KHOMKY
BBO[.

- (<))

Brioop

I

Beon,

|

Tabnuua 2 - MNpuMepHble 3HAYEHUSI CONPOTMBIEHWIA HEKOTOPBIX M3Me-

pUTESIbHbIX 3J1EKTPOOOB

I'Ipe/:l,eanble 3Ha4YeHnA BHYTPEHHEro

Tun conpotmBnenus npu 25 °C, MOm.

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 npegen OonycTUMOro BHYTPEH-
Hero conpoTmBreHust anektpoda. [lpu
3TOM Ha gucnrnee oTtobpaxarTcs: coob-
weHne «HACTPOUKA», Mmuratowuii saHak
aBTOMaTMYECKOM [OMArHOCTUKN WU3MepU-
TENbHOro 3nekTpoda, 3HaK «max» Ha
BCromoratenibHoM UudpoBOM nofe wu
paHee YCTaHOBIIEHHOE 3HayeHWe Bepx-
Hero npegena (B meraomax rpu 25 °C)
Ha OCHOBHOM undposom rnone. Mnag-
WM paspsag uYucrna muraeT, npeanaras
pegakTupoBaHne. PepakTupoBaHue, B
cnydyae HeobxooMmoCTU, MPOU3BOLUTCS
kHonkamn A, ¥ 1 BbIBOP aHanornyHo
10.2. BepxHunn npegen OonycTtMMoro
BHYTPEHHEro COnpoOTMBMEHNS aneKkTpoaa
BblbMpaetca wun3 Tabnuubl 2. HaxaTb
kHonky BBOL. lNpeobpa3oBaTenb nepe-
xoauT B pexum «<USMEPEHUE».

Brioop

HERa

Beon,
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Ha gucnnee npeobpasoBatens otobpa-
XarTcsa U3MepeHHble 3HaveHus pH (vB)
n TemnepaTypbl pacTBopa. 3HaK aBToMa-
TUYECKON OMarHOCTUKN U3MEPUTENBHOIO
anekTpoaa, nokasblBaeT, YTO aBTOMaTu-
yeckad [OuMarHOCTUKa W3MEPUTENBbHOrO
aneKkTpoaa BKIOYeHa. 3HaK aBToMaTu-
YEeCKOW [ONarHOCTUKM U3MEPUTENBHOIO
anekTpoga otobpaxaeTca Ha gucnnee
Tonbko B pexunme «<USMEPEHUE».

17.2 CurHanusaumsa HeMcnpaBHOCTU

[Mpn oBGHapy>XeHUNn HEUCNPaBHOCTU WU3-
MEpPUTENBHOIO 3nekTpoda Ha aucnnee
npeobpasoBaTtenis NosiBNAETCS coobLue-
HMe «OLUUBKA» a 3Hak aBToMaTtTuye-
CKOW  OMarHOCTUKM  MU3MEpPUTENbHOro
aNeKTpoaa Ha4YnHaeT MuraTb.

17.3 BbIknoyeHUue pexmma

[ns BbIKNIOYEHNSs aBTOMAaTUYECKOM auar-
HOCTUKM WN3MEPUTENbHOro  31eKkTpoaa,
cnepyer:

- akTuBMpoBaTb knasuatypy (7.1);

- NyTeMm nocnefoBaTenbHOro Haxatus
kHonkn PEXXWUM (9) yctaHOBUTL COCTOS-
HWe gucnres, npyM KOTOPOM Ha HEM ropuT
3HaK aBTOMAaTM4eCKOM ONArHOCTUKU W3-
MepUTENbHOro aneKkTpoaa N MuraeTt 3Hak
«BblIKIl.». Haxatb kHonky BBO[,. AHa-
nnsartop nepexoout B pPeXUM
«A3MEPEHMUE». 3Hak aBTOMaTU4eckom
ANarHoCTUKM Ha ucCrree racutcs.

Beon,

42



PBA.421221.001P3

18 ABTOMATUYECKAA OUATHOCTUKA INEKTPOOA CPABHEHUA
18.1 Bknro4yeHue pexuma

1

Aemomamuyeckass QuazHOCmMuKa 3jiekKmpoda cpaeHeHuUsl ocyujecmeJsisiem-
Cs1 Ha OCHOBaHUU MOHUMOPUH2a e20 8HympeHHe20 conpomueneHusi. He-
ucrnpasHoOoCmMbK cHumaemcsi, ecsiu corpomuesieHuUe 3J1eKmpooda rpeebl-
waem 3HaveHue 100 kOm. lMpu obHapyxeHUuU HeucrnpasHocmu Ha ducnneu
ebleodumcsi coomeemcmeyrujee coobujeHue (18.2). BepossmHbie npu4u-
HbI HeucnpasHocmel u cnocobbl ux ycmpaHeHusi npueedeHbl 8 pa3dese
19.

/N\
/N\

Aemomamu4eckasi duazHOCmMuKa 3siekmpoda cpaeHeHUsl UCMNOoJib3yemcs
MOJILKO npu npumMeHeHuu ougghepeHyuasribHOU CXeMbl 8K/TFOYEHUST 3J1EK-
mpodHol cucmembi (4.3.9.2).

B cnyyae ucnonb3oeaHusi (hyHKUUU asmomamuyeckoli OuacHOCMUuKu
anekmpoda cpaeHeHusi csiedyem ycmaHoeumb nepembivyky 11 — 12 Ha
KsieMMHOU KoJsiodke npeobpa3zoeamensi (pucyHok 9). MHa4ye coobweHue o
HeucnpasHocmu 6ydem omobpaxkambcsi Ha ducriee eceza0a.

[nsa BbIKIIOYEHUS aBTOMAaTUYEeCKOW aumar-

HOCTUMKM 3N1IEKTPOAA CPaBHEHUS, HY>XHO:

- akTuBMpoOBaTb knasuatypy (7.1);

- nNyTeMm nocnefoBaTenibHOro Haxatud

kHonkn PEXWUM (9) ycTtaHOBUTBL COCTOSA-
HWe gucnnes, Npyu KOTOPOM Ha HEM ropuT

3HaK «—==» (3HaK aBTOMaTUYECKOW

ONArHOCTUKM 3anekTpoda CpaBHEHUHA) U
muraeT 3Hak «BKJl.». HaxaTb KHONKy

BBOA.

HaxaTtb kHonky BBOM. [lNpeobpasoBa-

Tellb

nepexogunT B pexum

«MA3MEPEHME>». Ha aucnnee npeobpa-
3oBaTens oTobpaxalTCsa WU3MEPEHHble

3HayeHna pH (MB) n temnepatypsbl pac-

Beon,

TBOpa. 3HaK «=—==» MOKa3blBaeT, YTo
aBTOMaTM4yecKass OMarHOCTUKa 3reKTpo-
Aa CpaBHEHUS BKIOYEeHa. OTOT 3HaK OTO-
OpaxaeTcs Ha Oucnnee TOSMbKO B PexXu-
me «USMEPEHUE».
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18.2 CurHanusauusa o HeucrnpaBHOCTHU

Mpn  oBHapyXeHun  HeucnpaBHOCTU
SMeKTpoda CpaBHEHUS HA Aucnnee npe-
obpasoBaTtens nosiBNseTca coobuieHne
«OWWUBKA» a 3HaKk «=——==» HaduHaeT

MUraTb.

18.3 BbikntoyeHne pexmma

[ns BbIKNIOYEHNSs aBTOMAaTUYECKOM auar-
HOCTUKW 3rieKTpoda CpaBHeEHus, creny-

eT:

- akTuBMpoBaTb knasuatypy (7.1);

- nyTeM nocneaoBaTenbHOro Haxatus

kHonkn PEXXWUM (9) yctaHOBUTL COCTOS-
HWe gucnres, npyM KOTOPOM Ha HEM ropuT

3HaK «=—==» U MuraetT 3Hak «BbIKJ1.». Beog,
HaxaTtb kHonky BBO[L. AHanusaTtop ne-
pexoaunt B pexum «M3MEPEHUE>». 3Hak
aBTOMaTU4eCKON AMarHOCTUKM aBTOMa-

TUYECKON AMarHOCTUKMN ANieKTpoaa cpas-
HEeHNA Ha ancnriee raCuTCc4.

19 ABTOMATUYECKASA OUATHOCTUKA NPEOBPA30BATEJEMN.
XAPAKTEPHbIE HEUCITPABHOCTU U METOObl UX YCTPAHEHUA

Cpasy nocne Bknto4veHus npeobpasoBaTtenib NPOBOAUT caMOTECTUPOBa-
Hue. MNpun oBHapyxeHn HencnpaBHOCTK NpeobpasoBaTens UNn aNeKkTpoa-
HOW CMUCTEMbl, a TaKkxke, eCcrnv B NpoLecce rpagympoBkyM Obinn OONyLLEHbI
owmnbku, npeobpasoBatenb BbIBOAUT Ha gucnnen coobuweHne ob owmnbke.
CBegeHna o0 ownbke Takke nepegaroTcs Npyv NoMowm LmdpoBOro CUrHa-
na (Tonbko ansa UT-2512).

BHewHee nposBneHne owmnbok, BEpOSATHASA NPUYMHA U MeTodbl UX YCT-
paHeHnsa nepeyuncrneHbl B Tabnuue 3.

Ecnn HemcnpaBHOCTb CaMOCTOSTENBLHO YCTPaHUTL He yaaeTcs Heobxo-
ANMO 0bpaTUTbCA Ha NpeanpusTMe NPoM3BOAsLLEE PEMOHT.
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Tabnuua 3
HanmeHoBaHus
HencrnpaBHOCTEN, UX BeposTHas MeTton
NHankaums.
BHELLHEE NPOsiBIIEHNE U npuynHa. YcTpaHeHus.
NPU3HaKK.

1 2 3 4
HeucnpaBHOCTU M OWLINOKMK, BbiSiBNSieMble NpU rpagympoBke npeobpa-
3oBartens

[MpoBeputb  ycTa-
1 lMpn ncnonb3oBaHUN B B npeobpasoBaTernb
Kaqepcnae rpagynpoBoY- BBeﬂ,gHbl pKoop,u,MHa- HOBIICHHBIE SHaue-
HOro pactBopa OAHOro U3 Tbl  M30MOTEHLManb- A KOOPANHAT
pabounx  3TanoHoB C HOIl TOUKM He cooT- | JoOnoTeHUMANBHOM
Toukn (11) mn npwm
pH2s: 1,65, 4,01, 6,86, BETCTByIOLME  Mpu- HEOBXOAMMOCTH
9,18, 12,43 no MeHsemon anek- OTPEAAKTMPOBATb
NOCT 8.135-2004, npe- - TPOLAHOW CUCTEMbI. ax (12)
Obpasosarern ero He- Owwunbka npu npuro- V|CI'IpaB.I/ITb owmnb-
npaBuibHO onpeaenseT.
MonbTka BBECTU 3HAYE- TOBMEHUN T[Pagyuvpo- | Ky W MOBTOPUTb
HUe ero pH BPYUHYIO MpK- BOYHOroO pacTBopa. rpagyvpoBKy.
BOOUT K COOBLIEHNIO 0B SneKTpov,u, Bblpabo- | 3aMeHUTb  anek-
oLBKe. Tan CBOW pecypc unu | Tpog U NOBTOPUTL
HEencrnpaBeH. rpagyvpoBKy.
[MpoBeputb  ycTa-
B npeobpasosarens HOBIIEHHbIE 3Ha4e-
BBEEHbl koopauHa- | KOOpAMHAT
Tbl ~ M3omoTeHLnarb- N30MoTeHUManbHoOm
- HOA TOYKM He cooT-| . . (11) v npu
aCcCuYMTaHHOE 3Ha4e- BETCTBylOLLME  NpU-
- HeobxoaMmMocTn
Hne E; otnuuaetca ot | [opuT «Owmnb- | meHsiemon MK~ | 4 rhenaKTUpOBaTS
BBEJEHHOro B npeo6pa- Ka», Muraet TpO,D,HOIZ CNCTEMDbI. VX (12)
Z%BaTBenb Gonee 4em Ha | «Ei» Owwunbka npu npuro- | cnpasutb owwnG-
M TOBMEHUN T[Pagyvpo- | Ky W MOBTOPUTb
BOYHOro pacTBopa. rpagyvpoBKy.
onektpoa  Bblpabo- | 3aMeHUTb  anek-
Tan CBOW pecypc unu | Tpog U NOBTOPUTL
HEencrnpaBeH. rpagyvpoBKy.
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lpodomkeHue mabnuyb! 3

1

2

3

3 Tlpn rpagyvpoBke
N3MEepPeHHOe 3Ha4e-
Hne JOC anekTpoa-
HOW cuUCTeMbl B nep-
BOM pacTBOpe paBHO
3Ha4YeHU BO BTOPOM
pacTBope.

MopuT «OwmnbKa»,
yepenyeTcs MHAN-
Kauus 3HakoB

1, B

Yepes 4-6 cekyH
npeobpasoBaTenb
npeanaraetr  no-
BTOPUTb  rpagym-
POBKY MO NepBoMy
pacTBopy

Owwunbka npwn npwuro-
TOBMEHMM PACTBOPOB
UNn  NCNoNb30oBaHUe
npu rpagyupoBke of-
HOro M TOro e pac-

WcnpaBntb oLwwmnb-

TBOpaA. KYy W nNOBTOPUTb
Mcnonb3oBaHne ans | rpagynpoBky.
rpagyvpoBKn pacTBoO-
poB ¢ pH pasnuyatio-
LWMMUCA MEHee 4YeM
Ha 1.
MoBpexaeHa abo-
pexA P 3amMeHnUTb  anek-

yasi membpaHa usme-

Tpo4 M MOBTOPUTL
PUTENBHOIO 3NEKTPO-

rpagyvpoBKy.

aa.

4 Beopg 3HayeHus pH

BTOpPOro  rpagyvpo-
BOYHOrO  pacTBopa,
oTnuyaiolierocs ot

pH nepBoro, meHee
4YyeMm Ha eauHULYy.

Mopnt «Owmnbka»,
yepeayeTcs MHOW-
Kaums 3HaKoB

EME.

Yepes 4-6 cekyH
npeobpasoBaTenb
npegnaraetr  no-
BTOPUTb BBOA
3HaveHua pH BTO-
poro  rpagyvpo-
BOYHOrO  pacTBO-
pa.

Beoa HeBepHOro 3Ha-
YyeHus.

Ncnpaentb oLwwmnb-
KY.

Mcnonb3oBaHne Aansd
rpagyvpoBKN pacTBo-
poB ¢ pH pasnuyato-
WMMNCA MEHEee 4eM
Ha 1.

Ncnpaentb owwmnb-
Ky W MNOBTOPUTb

rpagyvpoBKy.

5 KpytusHa oanek-
TPOAHOW XapakTepu-
CTMKM BbIXOAUT 3a
npeagensl 80 ... 110%
OT  TEeOpeTUYEeCKOoro
3HayeHna (S wMeHee
47,3 wnnun  ©Gonee
65,1 w™MB/pH npu
25 °C).

MNopnt «OwmnbKa»,
Muraet «S», Bbl-
BOOAUTCH MNOJSTyveH-
Hoe 3HayeHue
KPYTU3Hbl  3nek-
TPOOHOM XapakTe-
puctukm (B % ot
TEOpeTNYECKOro
3HayeHus1). Yepes
4-6 cekyHO npe-
obpasoBarenb
npegnaraetr  no-
BTOpUTb  rpagyu-
POBKY MO NepBoMy
pacTBopy.

Owwunbka npwn npwuro-
TOBMEHWUM Tpagympo-
BOYHbIX PacTBOPOB.

Ncnpaeutb owwmnb-
Ky W MNOBTOPUTb

rpagyvpoBKy.
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[lpodomkeHue mabnuyb! 3

1

2

3

4

HeucnpaBHOCTU U OLLMOKU NPU USMEPEHUSAX

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

MNopnt «OWwmno-
Ka», Muraet
«M mB».

O6pbIB B Lenn anek-
TPOAOB.

YcTpaHntb 06-
pbIB.

OnekTtpodbl He no- | [Morpy3antb anek-
rPyXeHbl B pacTBOp. | TpoAbl B pacTBop.
HapyweHo wucteve-

HNe W13 JareKkTpoaa
CpaBHEeHnA U BO3-

YCTpaHuTb Hewuc-

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

Foput «OWwmno-
Ka», MUraet
«IM pH».

OYLLUHbIN Ny3blpek | MPaBHOCTb.
Bbl3Ban B HeM pas-

pbIB ANeKTponuTa.

OO6pbiB B Lenu anek- | YcTpaHute  06-
TPOLOB. pbiB.

OnekTpoabl He no-
rPyXeHbl B pacTBop.

Morpy3nTb anek-
TpoAbl B pacTBop.

BosaywHble ny3bipu
B 3rekTpoge cpas-
HEHUA WNn HapyLle-

YcTpaHuTb Heuc-

Hue NCTEYEHUs | NPaBHOCTb.
afeKkTponmTa u3 He-
ro.

lNpoBecTtun no-

pagyvpoBka  npo-
Be[leHa HEBEPHO.

BTOPHYIO rpagyu-
POBKY

8 leperpyska pesynbTaTa
n3mepeHna TemnepaTtypsbl.
[Mony4eHHoe B pesynbTaTe
pacyeToB 3HA4YeHVe Bbl-
XOOuT 3a npegensl gvana-
30Ha (MuHyc 20 ... nnwoc
150) °C.

Mpn nogknto-
YEHHOM  Tep-
MoadaTynke u
BbIKITIOYEHHOM
DYHKUMM  pyY-
HOW YyCTaHOBKM
TemnepaTypsbl
Ha  aucnnee
NHOMUMpyeTCS
«OwmnobKa»,

muraet «[I1°C».

ObpbiB B  uUenu
TepmMogaTyumka.
HewncnpaBHOCTb
TepMoaaTyumka.

YcTpaHute 06-
pblB. 3aMeHUTb
TepMoaaTUuK.

9 HewucnpaBHOCTb WU3Me-
pUTENBHOrO  anekTpoaa.
MokasaHns npeobpasoBa-
Tens HeyCTONYnBbI.

oput
«OLwnoKa»
MUraeT 3HakK

K,

OTcyTCTBME KOHTaK-
Ta B MecTe nog-
KIMOYEHUA U3Mepu-
TENbHOrO  3NEKTPO-
[a wnn B pasbeme
kabena.  OTcyTCT-
BME KOHTaKta C
aHanManpyembiM

pactBopoM. Bbixon
U3 CTpPosi U3MepK-
TENbHOrO  3ANEKTPO-

aa.

[MpoBepuTb n
BOCCTaAHOBUTb

KOHTaKT, npoBe-
pUTb  LEenocT-
HOCTb 3NEKTpPO-
aa, npoBeEpUTb
KOHTaKT C aHa-
nM3npyemMbim

pacTBopom. 3a-
MEHUTb  3rekK-

Tpoa.
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OkoHyaHue mabrnuubi 3

1 2 3 4
MpoBepuTb M BOC-
CTaHOBUTb KOH-
TakT, MNpPOBEPUTb
OTtcyTCcTBME KOHTaKTa Ll,eJ'IOCTHOF()JTb P
B MeCTe NOAKITHYEHNS
r anektpoga, npo-
oput NEeKTPOAA CpaBHeHua | - - ™ -
10 HeucnpasHocTb snek- | «OWMGKa» | unu B pasbeme kabe- | BoP

Tpoga cpaBHeHusi. [lokasa-

MUraet 3Hak

ns. OTcyTCcTBME KOH-

aHannsanpyembim

acteopom. [lpo-
HUs npeobpasoBaTens He- TakTa C aHanusupye- Sepmbp oTC T%T_
YCTON4MBBI. MbIM pacTBOPOM. y
BME KPUCTasnsoB U
«lly, Beixom un3  cTpos
snektpopa  cpasHe- | SOSAYLUHBIX Ty3bl-
st P b pen B NOSIOCTH
' anekTpoga cpas-
HeHnsi. 3aMeHUTb
3NeKTpoA.
MpoBeputb Ha-
HapylweHne KoHTakTa
AEXHOCTb noa-
B MeCTe NOAKITHYEHNS
KNtoYeHnss  anek-
3NEeKTPOLOB.
TPOLOB.
BosaywHble ny3bipy B
111 5 3NEKTPOAE CPaBHEHNS | /oo o
5 eOKa?"(':”i Npeobpaso- ; MnM HapylueHe ucte- | - aEHOCTb
BATEIIA HEYCTONHMBDI. YeHUs  anekTponuTta P '
N3 Hero.
3ameHnTb  U3Me-
HeuncnpaBHOCTb

3MEKTPOOHON cUcTe-
Mbl.

pUTENbHbBIA  SNeK-
TpOO4 WM  anek-
TpOJ, CPaBHEHUS.

12 B cnyyae ucnonb3oBa-
HMS npeobpasoBaTens B
KOMNSEKTe C U3MepUTEnb-
HbIM  3NEKTPOAOM,  He
nmewLwemMm  HOPMUPOBAH-
HbIX KOOpAMHAT WU30MOTEeH-
LUuanbHOM TOYKM (Hanpu-
Mep — CYpbMSIHOW 3nek-
TpoAa) Temnepartypa aHa-
nM3npyemoro pacTteopa
oTnMyaeTca OT Temnepa-
Typbl rpagynpoBOYHbIX
pacTBopoB Oornee, 4eM Ha
2,0 °C.

oput
«OwmnobkKa»,
MuraeT «°C».

Temnepatypa aHanu-
3MpyemMoro pacrtsopa
oTNM4yaTbCs OT TEM-
nepartypbl rpagyvmpo-
BOYHbIX  pacTBOpPOB
6onee yem Ha 2,0 °C.

MpuBectn B COOT-
BETCTBME Temne-
paTypy aHanuau-
pyemMoro pacTBoO-

pa.

MoBTOPUTBL
AYyVpOBKY C
nosib3oBaHneM
pacTBOpPOB Opyrown
TemnepaTypbl.

rpa
nc-
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NMPUNOXEHUE A

(cripasoyHoe)

3HayeHusa pH pabouunx atanoHoB (FTOCT 8.134-2004)

Tabnunuya A.1

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

MONb/Kr MONb/KI | TP MOHOTMAPO- | MOMb/KM | TMOPOKCUA
°C Kanuu Kanumn docdpart + 0,025 | HaTpun | (HacbIWEHHbIN

TeTpaoK- | rmapo- | MOMbL/KM Kanuu an- | TeTpa- | pacTtBop npu

canart dTanat rmgpodocat 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 NPoOMeXyTOYHbIX 3HAa4YEeHNAX TemnepaTypbl onpeae-
NAKTCA JIMHENHON MHTEPNONALNEN.

ApxaHrenbck (8182)63-90-72
ActaHa +7(7172)727-132
Benropop (4722)40-23-64
BpsiHck (4832)59-03-52
BrnagusocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73

EkaTepuHOypr (343)384-55-89

MBaHoBo (4932)77-34-06
WMxeBck (3412)26-03-58
KasaHb (843)206-01-48

Mo Bonpocam npogax n noaaepKku oopallantechb:

KanunuHrpag (4012)72-03-81

Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kvpos (8332)68-02-04
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Jlvneuk (4742)52-20-81

MarnuToropck (3519)55-03-13

Mockea (495)268-04-70
MypmaHck (8152)59-64-93

HwxHuin Hoeropop, (831)429-08-12

HoBoky3Heuk (3843)20-46-81
HoBocunbupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04
MeHsa (8412)22-31-16

Mepwmb (342)205-81-47
PocToB-Ha-[oHy (863)308-18-15

PasaHb (4912)46-61-64

Camapa (846)206-03-16

CankT-leTepbypr (812)309-46-40

HabepexHble YenHbl (8552)20-53-41 Capatos (845)249-38-78

caut: http://it.nt-rt.ru || an. noura: ita@nt-rt.ru

CwmoneHck (4812)29-41-54
Coun (862)225-72-31
CraBpononb (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbaHoBck (8422)24-23-59
Ydpa (347)229-48-12
YenabuHck (351)202-03-61
Yepenosel (8202)49-02-64
Apocnaenb (4852)69-52-93
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