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1 HASHAYEHUE

[Mpeobpa3oBaTenu N3MepUTENbHbIE NPOMbILLUNEHHbIE M-216.3MW,
M1-216.4MW (panee - npeobpasoBaTtenun), npedHasHayeHbl A1 U3MepeHUs
anekTpoaswxkywen cunbl (3LC) nepBUYHbLIX M3MepUTENbHbIX NpeobpasoBaTte-
nen (panee - anekTpogHas cuctema), NpUMeHdeMblX ONS noTeHUMoMeTpuye-
CKUX U3MepeHui, npeobpas3oBaHna U3MEPEHHON BENUYNHBI B 3HAYEHME nokasa-
Tena akTMBHOCTM MOHOB Bogopoaa (pH), a Takke nHaukaumm sennudmnHel 34C
nnu 3HadeHus pH Ha umdposom Tabno. B komnnekTe ¢ NepBUYHbIM TepMonpe-
obpasosatenem conpotusneHuns no NOCT P 8.625-2006 ¢ HOMMHarNbHOW CTa-
TMYECKON XapakTepucTukon npeobpasoBaHna 10001 (Pt 100) npeobpasoBaTtenu
MOryT TaKkKe Npou3BOAUTb U3MEPEHMNE 1 BbIBOOUTbL Ha LMdpoBoe Tabno 3Haye-
HWe TemnepaTypbl aHanM3npyemon cpeasbi.

[MpeobpasoBaTtenn cootBeTcTBYyOT OCT 27987-88 n MOryt npuUMEHSITbCA
ANS1 HENPEePbIBHbIX MOTEHLMOMETPUYECKMUX U3MEPEHUI B TEXHONOMMYECKNX BOA-
HbIX pacTBopax W nynbnax (B T. 4. NpU aHanu3e BOAbl C HWU3KOW 3NEeKTPOorpo-
BOOHOCTbIO) B CUCTEMAaX KOHTPOMA M yrnpaBfneHUs TEXHONOMMYECKUMN npoLiec-
camMu pasfnU4YHbIX BUAOB 3KOHOMUYECKOW AeATefibHoCcTU. COBMECTHO C pasfnny-
HOW apmaTypon 1 3NeKTPOaHbIMU cucTeMamu npeobpasoBaTenn MOryT BXOOUTb
B COCTaB aHanusatopoB, obecnevmBaronx nposeeHne U3MepeHun B OTKPbI-
TbIX WU 3aKpbITbIX EMKOCTSX, B TpybonpoBogax n cuctemax npoToyHoro npobo-
otbopa.

B kadecTBe anekTpoaHON cUCTeMbl MOryT BbiTb MCMOMb30BaHbl fobble 3nek-
TpoAbl MPOMBILLSIEHHOrO Ha3HaYeHusl, YCTaHOBJIEHHbIe B COOTBETCTBYHOLLYHO
apmatypy (Hanpumep, bI'-1AT, OAMr-4M, OM-5M un gp.). SnekTpogHas cuctema
MOXeT ObITb NoakniyeHa Kk npeobpasoBartento no anddepeHumanbHOn U He-
AndodoepeHumarnbHON CXxeMe BKITHYEHNS.

[MpeobpasoBatenn OPMUPYIOT SNEKTPUYECKME HEMNPEPbIBHbIE aHanoroBble
BbIXOOHble curHasnbl noctosiHHoro toka no NOCT 26.011-80, nponopumoHanb-
Hble MokasaTesilo akTUBHOCTU aHanusupyemown cpefbl unn 30C anekTpogHon
cuctemsl. NpeobpasoBatenn MoryT ObITb NOAKMIOYEHBI K MepcoHanibHoMy IBM-
COBMECTMMOMY KOMMbIOTEPY.

[MpeobpasoBaTtenb ucnonHeHus [1-216.3MW nmeeT BCTPOEHHbIN BXOOHOW
AndpdoepeHumarnbHbii yCUUTerb ¢ ABYMS BbICOKOOMHbLIMU BXOO4aMU.

[MpeobpasoBaTenb ncnonHeHnsa M-216.4MW cocToUT U3 BLIHOCHOIO BXOAHOMO
anddepeHUnanbHOro  ycunutens C  OBYMS  BbICOKOOMHbIMM  BXOOaMu
BY-216.4MW n 6noka npeobpasoBanusa bl1-216.4MW.

B 3aBUCMMOCTN OT HOMUHANBLHOIO 3HAYEHUS MUTAIOLLEro HaNpPsXXeHUs nepe-
MEHHOro Toka npeobpasoBaTenun BbiMyCcKalTCA B ABYX UCNONHeHusX: Ha 220 B
(ocHoBHOE McnonHeHne) 1 Ha 36 B (no TpeboBaHuMIo 3akasymka).

OCHOBHbIE TEXHUYECKME XapaKTEePUCTUKN, METOAMKA NMOBEPKN U CBELEHUNS MO
rpagynpoBke npeobpasoBaTtenen n3noxeHol B opmynspe
PBA.421221.00390.
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2 YCTPOUCTBO U MPUHLUN PABOTbI

2.1 MpuHuun paboTbl Nnpeobpa3oBaTeneun

2.1.1 B ocHoBy paboTtbl npeobpasoBaTtenen nomnoXxeH nNOTEHLUNOMETPUYECKU
MeTo[ namepeHun senuyuHel pH n Eh pactesopos.

Mpn namepeHnax pH (unn Eh) pactBopoB ncnonb3yeTca 3nekTpogHas cuc-
Tema, COCTosLas N3 U3MePUTENbHOIO 3MNEKTPOaa M dNeKkTpoga CpaBHEHUs. ITU
aNeKkTpoabl MOryT npeactaBnATb COOOM Kak pasfernbHble YCTPOWCTBA, TaK U
OblTb 00beAnHEeHbl B O0AHOM Kopnyce (KOMOMHWPOBAHHbLIA 3NEKTPOA). Jnek-
TpogHas cucTema, MnorpyxeHHas B aHanuaupyemblil pacTBop, pa3BMBaeT dJiek-
Tpoaswxywyto cuny (BLC), nponopunoHanbHy0 nokasaTesito akTUBHOCTU UO-
HOoB Bogopoda (pH) vnu COOTHOLLEHUIO KOHUEHTpauni OKUCIIEHHOW W BOCCTa-
HOBJIEHHOW (POPM PEeLOKC-CUCTEMBI.

O[C aneKkTpoaHOM CUCTEMbI 3aBUCUT TaKKe OT TemnepaTypbl aHanmM3MpyemMoro
pacTtBopa. [1ns y4yeTa 3Toro BNUsSIHMA (TepMoKoMMeHcaumm) B npeobpasosaTte-
nax npefycMoTpeH KaHan MaMepeHusa Temnepatypbl. B kayectBe nepBUYHOrO
N3MepUTESNbHOIrO npeobpasoBaTens WUCMONb3yeTCA TepMOAATUMK, BbINOJSTHEH-
HbIW Ha OCHOBE TepMope3uncTopa.

PacueT 3HauyeHust pH ocylwiecTBnseTcs no criegytowen popmyne:

pH = pHi — (E —E)) / Ks * (54,1 + 0,198 1), (1)

raoe E — nsamepenHaa 3C anekTpogHom cuctemsol, MB;
pH; — koopanHaTa n3onoTeHUManbHOM TOYKN SNEKTPOOHOMN CUCTEMBI,
Ei - koopamHaTta nsonoTeHumnanbHOW TOYKM 3NEKTPOAHON CUCTEMBI, MB;
Ks - OOns, KOTOPYK COCTaBMSIET pearnbHas KpyTU3Ha 3NeKTpoaHOM Xapak-
TEPUCTUKN OT TeopeTMYECKoro aHa4yeHus, pasHoro (54,1 + 0,198 t);

t — TemnepaTtypa pacTBopa, U3MepeHHasi NPy NOMOLLM TepModaTynKka unm
BBeJEHHas Bpy4Hyto, °C.

UN3onomeHyuanbHOU Ha3bieaemcsi mo4ka, 8 komopou IJ[C anekmpooHou
i cucmeMbl He 3asucum om memrnepamypbl, a coomeemcmeyrujue el 3Ha4ye-

Husl «<pH» u «Ej» Ha3blearomcs KoopOuHamaMu Uu30nomeHyuasabHOU MOYKU.

2.1.2 3J[1C aneKkTpoaHOW CUCTEMbI N3MEPHAETCHA U NpeobpasyeTcs B 3Ha4YeHue
pH, KoTOpoe BbIBOAUTCA Ha Tabno npeobpasoBarternien. Kpome atoro, Ha Tabno
npeobpasoBaTtenen BbIBOAATCA pe3ynbTaTbl namepeHmnn 34C anekTpogHoun na-
pbl U TeMnepaTtypbl aHanuanpyemon cpeabl B eavHuuax mB n °C cootBetcT-
BEHHO.

2.1.3 3HayeHue pH nnn 3C anekTpoAHOM CUCTEMbI MOXET npeobpasoBbl-
BaTbCA B YHUPMLNPOBAHHLIN @aHanoroBbi BLIXOAHOM CUrHam NOCTOAHHOIO Toka
ot 0 oo 5 mA vnu ot 4 go 20 MA 1 No NUHUM CBA3N NepenaeTcsd B CUCTEMbI
KOHTPONS U ynpaBreHus.




[PBA.421221.003P3

2.2 KoHcTpyKuusa npeobpasoBaTerneun

O6bwwun Bug npeobpasosatena [1-216.3MA  (6noka npeobpaszoBaHus
bl1-216.4MW) npuBegeH Ha pucyHke 1. O6wmn Bug ycunutena BXOOHOrO
BY-216.4MW, sBxogawero B komnnekT [1-216.4MW npuBegeH Ha pUCyHke 2.

KOHCTPYKTMBHO nameputenbHbi npeobpasosartesb 1-216.3MU (6nok npeob-
pasoBaHusa bl1-216.4MWN) npencrasnsietr cobor kopnyc ¢ Npo3padyHOn 3aLiuT-
HOW repMeTUYHO 3aKpblBalOLLLENCH KPbILWKOW. Ha nvueBon naHenn pacronoxe-
Hbl LmcbpoBoe Tabno 1 naHenb ynpaBneHus.

B HWxHEN yactn koprnyca HaxoauTcs pacnpegenuTenbHas Kopobka ¢ Krnemma-
MU OS5 NOAKMOYEHNST CUrHAMbHbIX FIMHUIA 9NEKTPOAO0B, MMTaHUA U UCNONHUTESb-
HbIX YCTPOWCTB.

Mpeobpazoeamens M-2160MH

- TR 20.0°C
\ 100mL)
< ~ 539nH
.
[ nild | TPAIL. | KOHTF. 4

RITT

SEPEE

1. Kopnyc. 2. MNaHenb ynpasnenus. 3 Lindpposoe Tabno. 4. MNpo3payHas 3awmTHas KpbILLKa.
5. PacnpegenutensHas kopobka. 6. [epmoBBOAbI.

PucyHok 1 — lNpeobpasoBatens 1-216.3MW (6nok npeobpasoBaHus
bl1-216.4MW)

PacnpegoenutenbHasa kopobka 3aKkpblBaeTCHA KPbILIKOM C PE3NHOBBLIM YMNIIOTHE-
HUEeM.

Kabenu BBOOATCA B pacnpedenuternibHylo KoOpoOKy npeobpasoBaTtens
1-216.3MW (6noka npeobpasoBaHua bl1-216.4MWN) u ycunutens BXOOHOrO
BY-216.4MW 4yepes3 cooTBETCTBYOLLME repMOBBObI.

KoHCTpyKTMBHO ycunutenb BxogHon BY-216.4MW npepncraensetr cobon Ko-
POOKY C repMeTUYHOWN KPbILLKOW U repMOBBOAAMMN.
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BHTA, CPAEH 42,
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1. Kopniyc. 2. 'epmoBBogbl. 3. Ckoba.

PucyHok 2 — Ycunutens BxogHon BY-216.4MU

Bca nHopmauyusa o pesynbTatax n eanHuLax nsMepeHus, apyras scnomMmora-
TernbHas MHoOPMaUmMs oTpaxaeTcs Ha Tabno, pacnonoXeHHOM Ha NULEBON na-
Henn npeobpasoBartens (PUCYHOK 3).

TR 20.0°C E

5.3%m

1 _ml! | FPAA | ROHTF:

11

PucyHok 3 — lNaHenb ynpasneHna(l) n tadbno (2)

[MaHenb ynpasneHus npeobpasoBaTesieM COCTOUT U3 YeTbipex KHomnok 1 pac-
NONOXEHHbIX Nof Tabno 2 (pUcyHok 3).

HasBaHne n HasHavyeHne KHOMOK U3MEHSAETCS B 3aBUCMMOCTU OT pexnma pa-
6oTbl NpeobpasoBaTenst U oTobpaXkaeTcs Ha HMXKHEN CTpoke Tabno 2 Hag KHon-
kamu. B npouecce HacTporku npeobpasoBatens MoXeT OblTb U3MEHeH (OTpe-
AaKTUpoBaH) TOT CMMBOM UK Uudpa, KoTopble BblAeneHbl MUratoLmnmM Kypco-
poM.

Mcnonb3oBaHue opraHoB ynpaBneHus npeobpasoBaTens B pasHbIX pexmmax
paboTbl NOAPOBHO ONUCbIBAETCSA B COOTBETCTBYHOLLMX pa3aenax.
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3 YKASAHUA MEP BE3OIMNACHOCTH

Mo obwmm TpeboBaHMsiM GesonacHOCTU npeobpasoBaTeny COOTBETCTBYIOT
knaccy 1 no NOCT 12.2.007.0-75.

K paboTe c npeobpasoBaTensmMm ponyckaeTcsa nepcoHan, U3yymBLUMA Ha-
cTosiLlee PyKOBOACTBO MO 3Kcnnyatauuu, dpopmynsap, AevCTByoWmMe npasuna
aKcnsyaTaumm aneKkTpoyCcTaHOBOK.

[MoakntoyYeHne BXOAHbBIX N BbIXOOHbLIX COEOUMHUTENbHbLIX JIMHUA OOSMKHO Npo-
N3BOOUTBLCS MPU OTKIIOYEHHOM HanpskeHun nutaHus. Bo Bpems npodunaktu-
Yeckmx paboT n pemoHTa npeobpasosatens 1-216.3MU (6nok npeobpasoBaHns
BI1-216.4MW) Takke OOMmKeH BbITb OTKNIOYEH OT CETH.

B npouecce akcnnyatauyum HeobxoanmMo crneguTb 3a UcrnpaBHbIM COCTOSIHUEM
BXO4SALWMX B coCcTaB npeobpasoBaTens y3noB U repMeTUYHOCTbLIO Y3M0B YNnioT-
HEHUN.

He ponyckaetcs akcnnyatauusi npeobpasoBaTens npv napameTpax nutato-
LLlero HanpsixkeHnsa He cooTeeTcTByOWMX 2.1 TPBA.421221.00390.

Knemma 3asemneHnus npeobpasoBaTens, uMmerowas CoOOTBETCTBYHOLLYIO Map-
KMPOBKY, A0SMKHA ObITb HaZEXHO 3a3eMieHa. 3allnTHOe 3as3eMileHne OOSHKHO
cootBeTcTBoBaTh (OCT 12.1.030-81.

4 NMNOAroToBKA NPEOBPA3OBATENA K PABOTE

[MpeobpasoBaTenb, Neped BBOAOM B 3Kchnyartauuio, crieqyeT oTrpagympo-
BaTb COrnacHo ykasaHusm gopmynsapa NPBA.421221.00390.

4.1 MopaaoK ycTaHOBKU

[MpeobpaszoBaTtens [1-216.3MU (bnok npeobpasoBaHus bl1-216.4MW) ycTa-
HaBnNuBaeTCHA B MOMELLEHUN, 3alUULLEHHOM OT BMBpaunn, MpsMbIX COSNMHEYHbIX
nyyen, Brarv n nbinu.

Boane mecta yctaHoBku npeobpasosatens [1-216.3MU (6noka npeobpaso-
BaHna bl1-216.4MWN) He OOMKHO OblTb CUMNBbHBIX UICTOYHUKOB 3N1EKTPOMArHUTHbIX
nonen v Tenna, OKpy>XalLnin BO3AYX He OOSMKEH coaepXaTb NapoB KUCIOT U
LLleNoYen, arpecCuBHbIX ra3oB W APYrux BpeaHbIX NpUMeCeN, BbI3bliBaOLLMX
KOppO3uio.

[Mpeobpasosatenb 1-216.3MU (6nok npeobpasosaHus bl1-216.4MW) yctaHas-
NMBaeTCs Ha CTEeHe UIu LWMTe, PYKOBOLCTBYAChL pa3Mepamu, npuBedeHHbIMU Ha
pUCyHke 4. Ycunutenbs BxogHon BY-216.4MW yctaHaBnmBaeTcs, pyKOBOACTBYACH
pasmepamu, NpMBeeHHbIMU Ha PUCYHKe 5.

[AnvHa coeomHuTenbHbIX Kabenen ot npeobpasosatens [1-216.3MU (ycunu-
Tensa BxogHoro BY-216.4MW) oo anekTpogHon cuctembl AOMMKHO BbiTh HEe Bonee
10 m.

[AnvHa coeguHuTenbHbIX Kabenen ot 6noka npeobpasoBaHus bl1-216.4MU
Ao yevnutens BxogHoro BY-216.4MW gornkHa 6bITb He Bonee 1,5 km.
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[ns KpenneHust UCNosb30BaTb BUHTHI UK LUYPYMbl AMaMETPOM 4 MM.
Pa3mepbl nprBeAeHb! B MM.

>

PucyHok 4 — PaameTka kpenneHus npeobpasoBaTens

215
203

120
80

e S |

[ns kpenneHnsi ICNonb3oBaTb BUHTHI UMK LLYPYMbl ANaMeTPOM 4 MM.
Paamepbl B MM.

PucyHok 5 — PaameTka mecta yctaHosku BY-216.4MW

4.2 MoHTax
[na wucnonb3oBaHUA npeobpasoBaTend B COCTaBe aHanusatopa XuOKoCTu
crneayeT BbIMOMHUTL CoeauHEHNe Mexay npeobpasoBaTenem, 3NeKTPoaHOM CUc-
TEMOW, TepMOLaTYMKOM (ECIM OH MPUMEHSAETCH), UCMONMHUTENBbHBIMU U PETNCTPU-
pylowmmm yctponctesamu. CoeamHeHWe crnefyet BbINOSIHUTL B COOTBETCTBUM C
npunoxeHuamn A nnv b.
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Cxema nogKnoyeHus Takke npuBedeHa Ha BHYTPEHHEW CTOPOHE KPbILLKK
pacnpegenutensHon Kopobkn npeobpasosartens [1-216.3MW (bnoka npeobpa-
3oBaHua bl1-216.4MW) n kpbiwku yeunutensa sxogHoro BY-216.4MI.

Bo u36exaHue nonadaHusi eslaeu 6Hympb Kopriyca U MoepexX0eHusl 3seK-

A MpPOHHOU cxeMbl 80 epeMsi npoeedeHUsI MOHMaXa, eCKpbimue Koprnyca u
2epmoeegodoe rnpeobpasoeamesisi crnedyem rnpou3zeodums MNPU OMHOCU-

meJsibHOLU enaxxHocmu He 6osiee 80%.

lMpu nodknroyeHuu kabenel Heobxo0umo obecnedyumsb 2epMemMUYHOCMb UX
esoda e npeobpa3zoeamenb (6510k npeobpasoeaHusi, 8X0OHOU ycusnumerb).
Ans amozo npu ycmaHoeke kabesielu 8 2epmMoee8odbi criedyem nponycmums
ux 4yepel pe3uUHoO8blIe ynsiomHumesiu, ycmaHoB8JIeHHbIe 8 aepmoeeodax, u
3amsHymb 2aukKy.

4.2.1 3OnekTpogHasi cMctema BblbMpaeTca Mcxoas u3 yCrioBUin aKcnnyaTaumm
N OCOBEHHOCTEN KOHTPONUPYEMOW cpenbl, U yCTaHaBfMBAETCA B COOTBETCT-
ByHOLLYIO apMaTypy. B kauecTBe TepmogaTymka MoOXeT ObiTb MCNONb30BaH nNio-
OO NepBUYHBIN N3MEPUTENbHbIN Npeobpa3oBaTesib, BbIMOMIHEHHbLIA HA OCHOBE
TepmonpeobpasoBatensa conpotmeneHns 10001/1,3850 no NTOCT P 8.625-2006
(Hanpumep, TAIM-100). YcTaHOBKa anekTpoAHOM cucteMa n TepmogaTyunka (ec-
NN OH NPUMEHSAETCA) OO0SMKHA NPOU3BOANTLCA COrMacHO yKasaHUsM OOKYMEHTa-
LUK Ha apmaTtypy.

OneKkTpoabl N TepMoaaTyMK peKOMeHOYyeTCsl NOACOeAnHATb K Bnoky npeob-
pa3oBaHUs (BXOQHOMY YCUINUTENID) Yepes3 CoeaANHUTENbHY KOPObKy, yCTaHOB-
NEHHY0 BOMAM3M OT TOYKM MX YCTAHOBKU WNM HEMNOCPEACTBEHHO Ha apmatype
3NeKTpoaHON cucTtembl. [InnHa kabenen anekTpoaoB M TepMogaTymka rnpym aTom
He OOoJmKHa npesblwaTb 15 M.

Ecnu mepmodamyuk ¢ npeobpazoeamesniem [1-216.4MU He ucnonb3yemcs,
mo cniedyem ycmaHosumb rnepembivyky 9-10 Ha konodke BY-216.4MU (lMpu-
noxxeHue b).

4.2.2 OnekTpoabl MoryT 6biTb noacoeamHeHbl K 6510Ky npeobpasoBaHug
(BXogHOMY ycunuTeni) no HeanddepeHumansHou n auddepeHumansHON
cxeme BKIYeHus (npunoxeHune b).

[MpumeHeHue audepeHumanbHOW CxXeMbl BKIIOYEHUS PeKOMeHOyeTCcs npu
HannUynuM 3HaAYUTENbHbIX 3NEKTPUYHECKNX NMOMEX, HAaBOOMMbIX Ha 3NEKTPOLHYHO
CUCTEMY N NPU NPOBEAEHMN U3MEPEHUN B cpedax, CKITOHHbIX K 0bpa3oBaHuIo
0CafKoB, BCreaCTBME Yero COnpoTUBIIEHME 3NIEKTPOAa CpaBHEHUSA B npouecce
aKkcnyaTaumMm MOXeT 3Ha4YNTENbHO yBENMYMBaTbLCA.

4.2.3 [Ona nogcoegnHeHUM anekTpoaoB K 6roky npeobpasoBaHus (BXOQHOMY
YCUNUTENIO) CrieayeT Ucnosib3oBaTth:

- Npyn gupdepeHunanbHON cxeme MOAKITIYEHNA AN Lenen anekTpoaos pe-
KomeHayeTca ucnonb3oBaTtb kabenn Tuna KMM. ConpoTueneHne nsonsauum ue-
Nnen anekTpoaoB Nocre MOHTaXa AO0JMKHO ObiTb HE MeHee 102 Om;

- Npn HegndpdepeHUnarnbHON CXeMe BKIIOYEHUA NS N3MEPUTENIBHOIO arek-
TpoAa - KoakcuanbHbiM kKabenb (Hanpumep, Tuna PK). [na anektpoga cpaBHe-
HUA MOXXHO MCMONb30BaThb JIl06on Kabenb UM NpoBoL C CEYEHUEM XU HE Me-
Hee 0,35 MM? 1 CONPOTUBMEHMEM N3ONALUNN HE MEHEE 10" Om.
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Mpn ncnonb3oBaHn HeandepeHuranbHON CXeMbl BKITIOYEHUST 3NEKTPOa-
HOM CUCTEMbl OONYCKaeTCs NOAKMNIYEHNE dNEeKTPOAOB U TepmoaaTynka Hero-
CpeLCTBEHHO K 610Ky npeobpasoBaHus (BXOAHOMY YCUITUTESIO).

4.2.4 [Ona nogcoeanHeHMn TepmoaaTtymka K 6noky npeobpasoBaHus (BXoa-
HOMY YCUNUTENH) MOXHO UCMOSNb30BaTh Mobon Kabenb nnu nNpoBo C cevyeHu-
eM xun He meHee 0,35 MM? U CONPOTUBIIEHMEM U30MSALUUN HE MEHee 10" Om.
ConpoTuBneHne Kaxagoro M3 Tpex NpoBoAOB NIMHUK TepMogaTyMka HEe OOSMKHO
npesblwate 10 Om

4.2.5 [na coegnHeHuns 6rnoka npeobpasoBaHusi, BXOAHOrO yCUNuTensa u noa-
Knto4yeHnsa npeobpasoBaTtens K CUCTEME KOHTPOSS 1 ynpaBneHnsa onsa nepegaym
BbIXOAHbIX CUTHANoB MOXHO MUcrnonb3oBaTb Nbon kabenb unu nposoda, yro-
KeHHble B kabenbHble kopoba unm xenoba, ¢ ceveHneM xun He meree 0,1 mv?
1 COMPOTUBMNEHNEM M30NALMM He MeHee 107 Om.

ConpoTtusBrneHne Kaxgoro npoeoga COeANHUTENbHOW NUHUKU Mexay O65iokom
npeobpasosaHna 1-216.4MN n ycunntenem BxogHbiMm BY-216.4MW He oormkHO
npesbiwaTs 75 Om.

4.2.6 [Npu NOAKIMOYEHUN NUTAHUA U WIMHBI paboyero 3asemnennsa npeobpa-
3oBarens (brnoka npeobpasoBaHMA) UCNOMb30BaTh 3-X XUMbHbIN NPOBOA, ceve-
Huem 0,75 Mm?, Hanpumep, nposog MNBC-3x0,75.

lMpeobpa3zoeamenu ebinyckaromcsi 8 08yX UCIMOJIHEHUSIX MO HarpPsiKeHUr
numanHus (36 u 220 B). lNMpu nodknYeHUU NIUHUU nNumaHusi cnedyem ybe-
dumsbcsi, Ymo npeobpasoeamesnib paccyumaH Ha eblbpaHHOe HanpsiXxeHue
numadus.

4.3 lMoproTtoBKa K paboTe ¢ nepcoHanbHbLIM KOMMbLIOTEPOM

[Mpeobpasosatenn Moryt paboTtaTb C nepcoHanbHbIM KommnbtoTepom (M1K).
Mpn atom npeobpasoBatensb npucoeauHsietcs Kk COM-nopty mnu USB-nopty
MK. CBA3b ocyllecTBngeTca npyv nomouM nocregoBaTenibHOro MHTepdgenca
RS-232C.

MocnepoBaTternbHbIN MHTEpdenc RS-232C — 3TO NpOMBbILLAEHHbIN CTaHAapT
Anga nocrnegosarteribHOW ABYHaNpaBfieHHON aCMHXPOHHOW nepenayvn gaHHbIX. B
MUKPOKOHTPOSMEPHbIX CUCTEMAX 3TO OAUH U3 Hanbonee YacTo BCTpevaroLLmnxcs
NHTepencos.

NHTepdenc obecneunBaeT coegmHeHne OBYX YCTPOWCTB, OOHO M3 KOTOPbIX
HasbiBaeTcs DTE (Data Terminal Equipment) — OO/L (OkoHeuyHoe Obopynosa-
Hue [aHHbix), BTOpoe — DCE (Data Communications Equipment) — Orl1[
(O6opynosaHue lNMepegaum OaHHbIX). B Hawem cnyvyae DTE (OO[) — 310 KOM-
netoTep, a DCE (Ol[]) — ato npeobpasoBaTers.

B oTnnumne ot napannenbHOro nopra, COCTOAWEro n3 BOCbMU MHOPMaLMOH-
HbIX JIMHWUIW N 3a OAWH TakT nepedatowero 6ant, nopt RS-232C TpebyeT TONbKO
OAHY TaKylo NIMHMIO, MO KOTOPOKM NocnenoBaTenbHO nepegaeTca 6uT 3a OUTOM.

Cneundukauma RS-232C He orpaHMyMBaloT MakCMMarbHYH OSMHY Kabens,
HO OrpaHN4YnBalOT MakCuMarbHOe 3HadYeHne ero eMkocTu BenuymHon 2500 nd.
EMKoCTb MHTEpdENCHbIX Kabenen pasnuyHa, ogHako OBLENPUHATON ANIMHOW
cuutaetca gnvHa 15 metpos (o 20000 6opa).
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Avck, cogepxawmn nporpammy cBasn ¢ MNNK 1 MHCTPYKUMIO MO yCTaHOBKE U
paboTe c nporpaMmmon, no TpeboBaHWUIO 3aKa3umnka, MOXET BKMYaTbCHA B KOM-
nnekT npeobpasosatens. Kpome Toro, nporpamma cssaau ¢ MK n MHCTpyKums no
yCTaHOBKe 1 paboTe ¢ nporpamMmon HaxoauTca Ha canTte http://www.izmteh.ru/ B
NHTepHeTe.

Kabenb ansa coeamHerus k MK nogkntovaetca kK COM-nopTty poseTkon DB-9F
(female — «mamay) (Tabnuua 1).

B Tabnuue 1 nokasaHo Ha3Ha4YeHne KOHTakToB coeanHmnTensa DB-9.

Tabnuua 1

[KoHTakT HanpasneHwe nepenayv n Ha3BaHue curHana
1 < |Carrier Detect (CD) Hannuve Hecylen yacToTbl

2 < |Received Data (RD) MpuHuMaembie AaHHbIE

3 > [Transmitted Data (TD) NepenaBaemble gaHHbIE

4 > |Data Terminal Ready (DTR) NotoBHOCTE OO[]

5 - |Signal Ground (GND) O6Lunn
6

7

8

co| C1
RD| Oz
™
DTR| ¢
aNe| O

< |Data Set Ready (DSR) NotoBHOCTb Ol
> [Request To Send (RTS) 3anpoc Ha nepenady
< |Clear To Send (CTS) Fotos nepenasathb
9 < |Ring Indicator (Rl) Hannune curHana BeizoBa

[nsa nepegayn gaHHbIX npegHasHadeHbl uenn RD u TD. OcTtanbHble uenu
npegHasHayeHbl Ans nHankauum coctoaHunsa yctponcts (DTR, DSR), ynpasne-
Hua nepepaven (RTS, CTS) n nugmkauum coctosiHus nuHum (CD, RI). TMNonHbIn
Habop uenen Mcnonb3yeTcsa TONbKO AN noakntoyeHns K MK BHewHero mogema.
B Hawem cny4dae ucnonesyetca Tonbko 3 uenu (RD, TD n GND) (MNpunoxeHne
A).
[na npucoeguHeHns npeobpasosartens kK USB-nopty NK cnegyeTt ncnonb3ao-
BaTb cTaHgapTHble nepexogHukn USB - RS-232 (pucyHok 6) (B KOMMMEKT no-
cTaBkM He BxogsaT). lNMpm atom kabenb gna coeguHeHusa npeobpasoBaTens K
COM-nopTy nNoakno4vaeTcs K NepexoaHuky.

PucyHok 6 - lNepexogHukun USB - RS-232

11
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[Mocrne nogkniYeHns Takoro nepexonHuka n yctaHosku gpavseposn B 1K no-
anseTcs supTyanbHbln COM-nopT, Yepes3 KOTopbIn MOXHO obLaTbca ¢ npeob-
pasoBartesiem. Homep atoro BuptyanbsHoro COM-nopTta MOXHO y3HaTb, OTKPbIB
ancnetydep yctponcTs MK (ctpoka «lopTel (COM n LPT»)).

Mporpamma «AnalyticsS» nNO3BONSET CYUMTbIBATb pe3ynbTaTbl U3MEPEHUN
npeobpasoBartenen, otobpaxaTtb Ux B BMaAe Tabnuvubl unn NMHENHOro rpaduka.

5 PABOTA C NPEOBPA3OBATEJIEM

5.1 OG6wue ykaszaHus
Mepen Havanom akcnnyaTauum npeobpasoBatesis HEOH6XOAUMO BKNHOYUTL B
ceTb U nporpeTb He MeHee 30 MUH. BO Bpemsa akcnnyaTaumm cregyeT He pexe
O[HOro pasa B ABe Hedenwu nNpovsBOAUTb rpagyvpoBka pH-meTpa B cocTaBe
npeobpasoBaTtens n YyBCTBUTENBLHOMO afieMeHTa cornacHo 5.4.

5.2 Pexumbl paboTbl npeobpa3oBaTens

[MpeobpasoBaTens paboTaeT B Criegylowmx pexmmax:

- pexum « AIBMEPEHUE »;

- pexum «TPAOYUPOBKAY;

- pexum «YCTAHOBKA NMAPAMETPOB»;

- pexum «KKOHTPOJIb MAPAMETPOB».

Anroputm ynpasrneHusi npeobpasoBaTensaMm B 3aBUCUMOCTU OT pexumMa ero
paboTbl 0OTOBpaxeH B NpuUnoxeHun I

5.3 Pexum «UIBMEPEHUE»

Pexnm namepeHun aBnsieTcsl OCHOBHbIM peXnMomM paboTbl npeobpasoBaTe-
n4a. B atom pexxume npnpeobpasoBaTtesib NnpeobpasyeT anekTpnyeckne curHanbl
nepBuYHbIX NpeobpasoBaTenien (dNeKTpogHOM CUCTEMBI U TepMogaTynka) B no-
KaszaHnsa Ha Tabno 1 BbIXOAHbIE CUrHarbl B COOTBETCTBMM C HACTPONKaMM.

OTOT peXnm ycTaHaBnmMBaeTCs cpasy nocrie BKYeHns npeobpasoBaTens.

5.3.1 TlepekrntoveHne mexay pexumamm namepexHmn pH n Eh (3[C) ocyuie-
CTBNAETCA Ha)katuem KHonku mV mnu pH.

5.3.2 B pexume namepenun pH Ha Tabno npeobpasoBaTend otobpaxkatoTcs
N3mMepeHHoe 3HadeHne pH aHanmsmMpyemoro pacrteopa un senuunHa 34C npume-
HAEMOW aneKkTpoaHon cuctemsl. MNpumep otobpaxeHnsa nHgopmaumm Ha Tabno
B pexunme namepeHna pH npuseneH Ha pucyHke 7.

23 8

1 YtR¥en, oer)

539.:53"1”@

__mt)_| PR | KOHTE | YETAH |

PucyHok 7 - MNMpumep otobpaxxeHna nHgpopmaummn Ha Tabno
B pexunme namepeHuma pH

12
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Ha T1abno vHOWUMPYIOTCA: TeKywunh pesynbTaT mamepeHus 1, BK4YeHue
byHKUUKN NpuBeaeHUs pesynbTata usamepeHus pH k Temnepatype 25 °C (ecnu
ncnonbayeTcs) 2, BUA4 TEPMOKOMMNEHcaUumn 3, Temnepatypa 4, TEKyLLMN pe3yrib-
TaT n3MepeHus noTeHumana anekTpoaHoOU CUCTeMbl 5 U eANHULBLI U3MepeHns 6.

m Ans komneHcayuu enusiHuss memnepamypbl aHanu3upyemol cpedbl Ha Xa-

l pakmepucmuku 3J1eKmpoOHOlU cucmeMbl, a makxe Onsi ocywecmersieHusi
npueedeHus 3Ha4yeHus pH k 25 °C npeo6paszoeamesnto Heob6xoduma UHghop-

Mauyusi o memnepamype pacmeopa.

Temnepamypa aHanusupyemol cpelbl MOXXem U3MepsimbCsi asmomMamuye-

CKU uJlu ycmaHaesiueambCsl 8PYYHYH0.

Py4Hyro ycmaHO8Ky memmnepamypbl peKkoMmeHAyemcs ucnosib3oeams mMoJsib-

KO npu rnocmosiHHOU memMrnepamype aHanausupyemoul cpedbl. Aemomamud4e-

CKOe u3MepeHue memmnepamypbl 803MO)XHO MOJILKO 8 MOM cJly4Yyae, ecsiu K

npeobpasoeamerito MNOOK/IIOYEH MepModamyuk.

[Mpn namepeHusax pH xmmmyeckn obecconeHHon BOAblI M KOHAeHcaTa napa
KOTNOB BbICOKOrO AaBfieHust U TYpOUH Npon3BOLCTBEHHbIX BOA, TEMNOBbLIX 3S1EK-
TpOCTaHUMi, B npeobpasoBaTtenie NpeayCMOTPEHO aBToMaTudeckoe npueeae-
HUe u3mepeHHoro 3HavyeHusa pH k Temnepatype 25 °C (5.5.9).

[nga Toro 4tobLI NPOBOANTL U3MEPEHUA PH C HOPMUPYEMOK MOrPELLHOCTLIO He-
obxoammo npeobpasoBaTternb MNOAroTOBUTL COrnacHo pasgeny 4.3 u oTrpagyvpo-
BaTb NpeobpasoBaTesib B KOMMNSIEKTE aHanu3aTopa corfnacHo 5.4.

Bbibop nameperHnn pH nnn 34C npomsBogutca Haxatmem kHonku pH/(mV).

5.3.3 B pexume namepenus Eh nnu 3[C anekTpogHoOM cuctemsl Ha Tabno
npeobpasoBatensa oTobpaxalTcs U3MepeHHOe 3HadeHne B MB, TemnepaTtypa
pacTBopa 1 BUA TEPMOKOMMEHCaLMW.

[Mprmep oToBpaxeHus nHpopmMauun Ha Tabno B pexnme namepenuns Eh nnm
Q[ C anekTpoaHOW CUCTEMbI MPUBEAEH Ha PUCYHKe 8.

TP Z0.0°C
SRR

PucyHok 8 - INMpumep oTtobpaxeHust MHpopmaumm Ha Tabro B pexnme
namepenHunsa Eh nnn 3C anekTpoaHon cuctemsl

B cny4yae nosieneHusi Ha mabsio npeobpasoeamersisi coobuwieHuUs1 o rnepezpyske
csiedyem 8bINoIHUMb pekomMeHoayuu pasoena 7.
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5.4 Pexum «FTPAOYUPOBKA»

Pexnm «FTPAOYUPOBKA» npegHasHadeH LN BbINOSIHEHUA rpagyvpoOBKM
npeobpasoBaTtesnis B cocTaBe aHanuaartopa ans usmepeHnn pH.

pagynpoBKa 9TO COBOKYMHOCTb onepaunn no AOBEeLEHWUH0 NOrpeLlHOCT Us-
MepeHun KoMmnsiekta pH-meTpa 4O HOpMUPYEMbIX 3Ha4YeHUn. [pagynpoBKa npo-
N3BOANTCA NEPUOANYECKMN, @ TaKKe B CreayrLmx criydasx:

- Npu 3ameHe 1 (Unu) nepesapsake aneKkTpoaos;

- Mpu nonyyeHun npeobpasoBaTtens U3 peMoHTa Unn nocne AnUTenbLHOro xpa-
HEHUS;

- PV BO3HWUKHOBEHUN COMHEHWNIA B JOCTOBEPHOCTN pe3ynbTaToB N3MEPEHUN.

5.4.1 ['pagyMpoBOYHbIE PACTBOPLI

pagyupoBka kKommnnekta pH-meTpa [ormkHa NpouM3BOOUTLCA MO rpagyvpo-
BOYHbIM pacTBOpaM, B Ka4yecCcTBe KOTOPbIX peKOMeHOyeTCa NpUMeHATb paboyne
atanoHbl pH no NOCT 8.135-2004 co 3HayeHusmu pH,s°: 1,65, 4,01, 6,86, 9,18,
12,43. TemnepaTypHas 3aBMCMMOCTb 3Ha4YeHun pH aTnux pactBopoB (Npunoxe-
Hue B) 3anoxeHa B NamMsiTb npeobpasoBaTtens. [1o3ToMy npu MCNofb30BaHUK
yKa3zaHHbIX pacTBOpPOB MpeobpasoBaTtenb B npouecce rpagyMpoBKn aBToMaTu-
Yeckn onpegensieT BblbpaHHbIN pacTBOP M BbIBOAUT €ro 3HayeHne Ha Tabno.
OTO NO3BOSISAET YNPOCTUTb M YCKOPUTL NPOLIECC NPOBEAEHNS FPadyUPOBKMN.

Paboune atanoHbl Ans «pH-MeTpumn» BbiNycKalTCA B BUAe CTaHOApPT-TUTPOB.
MeToguka ux npuroToBIiEHUs NpuBeaeHa Ha yrnakoBKe.

[lonyckaeTcs NpUMeEHeHue rpagyMpoOBOYHbLIX PacTBOPOB C APYrMMU 3Hauye-
Huamn pH. OgHako B 9TOM cryyae norb3oBaTento NpuaeTcs BBOAUTb UX 3Ha-
YyeHnsa pH BpyYHylo.

Mpn BbLIGOPE rPagyMpPOBOYHLIX PACTBOPOB PEKOMEHAYETCA NpuaepPXKmnBaTbCs
Takoro npuHumna, 4tobbl nx 3HavyeHna pH oxeaTbiBanu gmvanasoH pH aHanuam-
pyembiX pacTBopoB. PasHuua B 3Ha4YeHuax pH y rpagympoBOYHbLIX pacTBOPOB
OOSMKHA OblTb HE MeHee eauHuUbl. TemnepaTtypa rpagyMpoBOYHbIX PacTBOPOB
[0MKHa ObITb oaMHakoBol (+2 °C) 1 NOCTOAHHOW.

[Ns CHWXeHUs NOorpelHoOCTNn N3MepeHNn pekoMeHayeTCca rpagyupoBKy OCy-
LLeCTBNATbL Npu TemnepaType 65M3Kon K Temnepartype aHanuMsnpyembix pac-
TBOPOB.

He cnenyeTt npoussoanTb rpagyMpoBKy Mo pacTBopam, NPUroTOBNEHHbIM U3
CNyYamnHbIX peakTMBOB HEN3BECTHOW KBannduKaummn, Tak Kak npyu 3TOM BO3MOX-
Hbl 3Ha4YMTEmNbHbIE OWNOKN B 3Ha4YeHUn pH NpUroToBneHHbIX pacTBopoB. Cne-
ayet MMeTb B BUAY, YTO NMPM MHOrOKpaTHOM MCMOSIb30BaHUN OLHOW U TOW Xe
nopuum pacteopa MOXeT NPOMU30UTN U3MEHEHNE ero pH 3a cYeT BHECEHUS CIy-
YanHbIX npumecen. [lodToMy He pekoMeHOyeTCs MOBTOPHOE WCMNOoSib30BaHMe
pacTBOPOB Mpu rpagynpoBke.

5.4.2 BapwaHTbl rpagynpoBKu

B 3aBMCMMOCTM OT yCrioBuin Nocreayowmnx namepeHn n Tpedbyemomn nx Tou-
HOCTU npeobpasoBaTesib MOXeT ObITb OTrpagyvpoBaH Mo OAHOMY WU OBYM
rpagympoBOYHbLIM pacTBOpPaM.
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[(pagynpoBKa No 0gHOMY pacTBOpY He Mo3BosisieT 0b6ecneyunTb BbICOKYHO TOM-
HOCTb M3MEPEHUN B LUMPOKOM Ouana3oHe pH 1M no3atoMy MOXET NPUMEHATLCHA
TONbKO Ansa paboTbl B y3kon obnactn (He bonee + 1 oT 3HayeHna pH, ncnosne-
30BaHHOMo rpagynmpoBOYHOrO pacTeopa).

- Bo3moixHa e2padyupoeka npeobpazosamesisi 1o aHanu3upyeMomy pacmeopy,
1 ecs/lu u3zeecmHo e20 mekyujee 3HavYeHue pH ¢ docmamo4yHOU MOYHOCMbLIO

(Hanpumep, no pesynbmamam s1abopamopHo20 aHanu3a). [4ns amoz20o 3JieK-
mpodHasi cucmemMa u3 aHasusupyemol cpedbl He u3esiekaemcs u npu 2pa-
dyupoeke ycmaHaesnueaemcsi 3Ha4yeHue pH pacmeopa, mak, kak onucaHo e n.
5.4.4.

pagynpoBKka No AByM pacTBopam 3TO Hamboree 4acTo NpMMEHSIEMbIA U pe-
KOMeHOyeMbI BapuaHT rpagympoBku. OHa obecneumBaeT nosfiydeHne pesyrib-
TaToOB U3MEPEHUN C HOPMUPYEMOWN MOTPELUHOCTLI0 U MOXET MPUMEHATLCA ONS
OonbLMHCTBA aHanNM30B.
| B cnyvasix, He mpebyrouux €bICOKOU MOYHOCMU u3MepeHul, dornyckaemcs
1 | emecmo npoeedeHus 2padyupoeku o2paHU4UMbCs 686000M MacropmHbIX 3Ha-
qyeHul pH; u E; (no 5.5.7). [locne 4e2o0 criedyem nepeumu 8 pexxum usMmepeHul
6e3 nposedeHust 2padyuposKu.

OpueHmMupoeoYyHoe 3HadYeHue Mnoz2pewHocmu nocnedyruux u3MepeHul e
amowm cny4yae cocmasum ~0,3 pH.

5.4.3 llogroTtoBka K rpagynpoBke

[Mepen Havanom rpagympoBKM pekomeHayeTcs ybeauTbCca B TOM, YTO yCTa-
HOBMEHHble B NpeobpasoBaTene 3Ha4YeHUs1 KOOpPANHAT N30NOTEHUNANbHON TOY-
KW COOTBETCTBYIOT MACMOPTHbIM 3HAYeHUAM MNPUMEHAEMOWN SSIeKTPOAHON CUC-
Tembl. [1na 9TOro crnegyeT BbINOMAHUTL onepaumn no 5.6 1, npu HeobxoanMocCTH,
onepauuun no 5.5.8.

lMpu 2padyupoeke u 8 npouyecce usMepeHUss PeKOMeHAyemcsi UCnoJib308amb
O0UH U mom e eul mepMOKOMIeHcauuu.

5.4.4 pagyvpoBKa No OgHOMY pacTBoOpy

TR 2010°C
. . 100ml)
KHonkon pH/(mV) BblbpaTb pexnm naMmepeHun
pH. Haxatb kHonky TPAL . _ |JH
|_ml) | TPAA. | KOHTP. [ YCTAH.

Msimb npeobpa3zoeamensi, He pekomeHOyemcsi 6e3 Heo6xodumMocmu exolumb

f Bo us6exaHue nomepu 2padyupo8oYHbIX Xapakmepucmuk, e8e0eHHbIX 6 na-
e pexum «PALYUPOBKA».

30ecb u Oarnee Ha pucyHKax, MOSICHAWUX Mopsi0oK pabomsi ¢ rpeobpazosamersiem, rpu-
8e0eHbI crydaliHble roka3aHusi Ha mabisio, 8 pearibHbIX yCr108USIX OHU Mo2ym 6bimb UHbIMU.

15



[PBA.421221.003P3

N3Bneyb 3nekTpoaoHyl cuctemy (M Tepmo-

[AaTYnK) U3 aHanmanpyemomn cpefbl, NPOMbITh H%HIEIEITJETbII-:HSS&gTTgE?EH
X OUCTUMNWPOBAHHON BOAOW, OCYLIMTb W HGHEHMHTE BEOL

ounbTpoBanbHOW Bymaron, nOMecTUTb UX B
nepBbI rPagynpoBOYHbLIM PACcTBOP U HaXaTtb
kHonky BBO[L.

FAKOHYHTE

. lMpu ucnonb3oeaHuu py4Holu mepmokomneHcayuu (TP) npeob6pa3oeamenb
l npeosioXum egecmu MeKyuw,yro memMmrnepamypy pacmeopa epy4HyH.

Ha Tabno npeobpasoBaTensa oTobpaxkaeTcs
paHee yCTaHOBMEHHas TemnepaTtypa pacTBo-
pa. Mnagwuin paspsg muraeTt, ykasblBas Ha

BO3MOXHOCTb pegaktupoBaHua. KM3ameputb YCTAHOBKA TEMNEPATYPH
TEpMOMETPOM TeMnepaTypy pacTtesopa u, npu

HeoOXoAMMOCTHN, YCTAaHOBUTL €€ 3Ha4YEeHNe Ha g []22 m.ﬂ:
Tabno kHonkavn E==A, A n V. [Npoueaypa .
pegakTMpoBaHusa nogpobHo onucaHa B 5.5.3. [ =+ | & | w | EEO0 |

HaxaTte kHonky BBOQ. lMpn atom ycTaHoB-
NeHHoe 3HayeHue TemnepaTypbl bygeTt 3aHe-
CEHO B NamMATb NpeobpasoBartens.

i llpu ucnonb3oeaHuu aemomamu4yeckou mepmokomneHcayuu (TA) onepayuu
no eeody 3Ha4YyeHuUsli memrepamypbi MPOIMyCKaromcs.

[MpeobpasoBaTenb Nepexoaut K U3MEPEHUID
9Q[C anekTpogHon cuctembl. Ha Tabno oto- FPALYHPOEBRA TR 20.0°C
OpakaeTca wuaMmepsieMmble 3HadeHus O[C FACTE.1
9NEKTPOOHON CUCTEMbI U TemnepaTypbl pac- — 152 y
TBOpa. [locne ycTaHOBNEHMs CTabUNbHbLIX m
nokasaHun Ttemnepatypbl n JOC, crnenyet JAROHYHTE
HaxxaTb kHonNky BBO[L.

- padyupoeka no oGHOMy pacmeopy Moxem O6bimb NMpepeaHa HaXamuem
l kHonku 3AKOHYUTb. B amom cniyqae pe3synibmambi 2padyupoeku 8 namsmu
npeobpasoeamesisi He coxpaHstomcsi. B cnydae Heob6xodumocmu MOXHO
8epHymbCs1 Ha npedbidyuwuli aman 2padyupoeku npu nomowiu kHonku Il

Ha ocHoBaHuu NONy4YeHHbIX OaHHbIX npeo6-
pa3oBaTtesib aBTOMAaTU4ECKN onpenennt onu-

Xanwmn, CoOoTBETCTBYHOWMA 3TUM AaHHLIM rPALYHMPOBKA

pacTBoOp U3 nepeyHs paboumx STanoHOB FACTE.1
(npunoxeHue B) u BbiBegeT Ha Tabno 3Hadve- 9 1 8

Hue ero pH ona temnepaTypbl 25 °C. Ecnu . |:|H
npeobpasoBartefnib  NpaBUfbHO  onpeaenuvn (=~ | & | w | BROI

MCMNONb3yeEMbI  PacTBOP, HaxaTb KHOMKY
BBOL.
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Ecnu npu ucnonb3oeaHuu 00HO20 U3 yKa3aHHbIX pacmeopoe npeobpa3oea-
meJsib e20 HernpaeusibHO onpedenusi, Mo 3amo ceudemesicmeayem o6 owub6-
Ke unu HeucnpasHocmu. B amom cny4ae 2padyupoeKky pekomeHOyemcsi
npepeamb, U NPOOO/NKUMbL ee MOJIbLKO focsie ycmpaHeHUsl NPUYUHbI Hemno-
naodku (nos. 7 mabnuya 1).

f Ans ydobecmea pabombl Ha mabno npeobpaszoeamesisi ebieodumcsi pH pa-

604e20 amasnoHa 0ns 25 °C (3HaYeHue, yka3zaHHOe Ha yrnakoeke cmaHdapm —
mumpa). lpu pacyeme 2padyupo8O4YHbIX XapakKmepucmuk npeobpa3oea-
mesib aemomMamuyecku eHecem nmfonpaeKky Ha MmeKyuwyro memmnepamypy
pacmeopa. lToamomy npu ucnosnb3oeaHuu paboyux amasioHoe ¢ pHso: 1,65,
4,01, 6,86, 9,18, 12,43 no N'OCT 8.135-2004, He cnnedyem eHocumb 3my ro-
npaeKy epy4HyH.

Ecnu B KadyecTBe rpayMpoOBOYHOIO pacTeopa
NPUMEHSIETCS OPYrOM pacTBoOp, TO 3HaYeHue
ero pH cneayeT BBECTU NPW MOMOLLY KHOMOK

E=1, A, V. PegaktupoBaHme nNpon3BoanTCS MPALYHPOBRAR  TH 20.0°C
aHanornyHo npoueaype onucaHHon B 5.5.3. FRCTE.1
[Mpn aTtom crnenyeT BBOAUTL 3HadeHue pH Dg 1@ H
rpagympoBOYHOrO pacteopa C y4eToM ero Te- . P
KyLlen TeMnepartypbl, KOTopas nHauumpyeTca (= | & | w |EEO]

Ha Tabno npeobpasoBaTens. [locne 3asep-
LEHVUS1 pedakTUpOBaHUSI HaXaTb  KHOMKY
BBOA.

MAOMECTHTE ArNERTPOAE

MNpeobpasoBaTens npegnaraetT NPOBECTU BDH ELiPHDH”TE”é:QEEP

rpagynpoBKy N0 BTOPOMY pacTBopy.
SAKOHYHTE

. Ecnu dns nocnedyrowux usMmepeHuli do0cmamo4yHO 2padyupoeKku 1o oOHOMY
l pacmeopy, Ha 3moM 3mane oHa Mo)Xem 6bImb 3asepweHa. [jns amoao crne-

dyem Haxamb kHonky 3AKOHYUTD.

5.4.5 ['pagyvpoBka no AByM pactBopam

[Ana npogomkeHuss rpagyvpoBKM MPOMbITb

SNEKTPOAHYI CUCTEMY U TepMmoaaTyuk (Tep- ”E'?S Eg;gggﬁaggg;ggpgbl
MOMETP) AMCTUMNNPOBAHHOW BOLOW, OCYLUUTb H HRAMHTE EBEOO

dunbTpoBaneHOM BGymaron M NOMECTUTb WX

BO BTOpPOM rpagympoBOYHbIN pacTtBop. Ha- I
XaTb kHonky BBOL. ZHEDH HTE

Temnepamypa emopo20 2padyupoeoyHo20 pacmeopa He OOoJKHa omJiu-
Yambcsi om memnepamypbi nepeoz2o 6osee Yyem Ha +2 °C.
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[Mpeobpa3oBaTenb nNepexoaut K U3MEPEHUID
O[C anekTpogHon cuctembl. Ha Tabno npe-
obpasoBartens oTobpaxaeTcss U3MepsieMble
3HayeHna JC anekTpogHOW CUCTEMBbI WU
TemnepaTypbl pactBopa. [locne ycraHoene-
HUA CTabunbHbIX NOKa3aHUM TemnepaTypbl U
O C anekTpoOAHOM CUCTEMBI, CreayeT HaxaTb
kHonky BBOA.

MPALYHMPOEBRA TR 200°C
FACTE.Z

- 34 1m

SAKOHYHTE

i

padyupoeka no emopomMy pacmeopy Moxem 6bimb npepeaHa Haxamuem
kHonku 3AKOHYUTb. B amom crniy4yae e namsimu npeobpa3zogamerisi coxpa-
HsIrOMcs pe3ynbmamabi 2padyupoeKu no oGHOMY pacmeopy.

B cny4dae Heob6xodumMocmu MOXHO 8ePHymMbLCsi Ha npedbIOywul aman epa-
dyupoeku npu nomouwu kHonku =l

,a_"f Ha amom amane eo3mMoixeH ebie00 coobuweHusi 06 owubke (no3. 8 mabnuya

1).

Ha ocHOBaHWM nNony4YeHHbIX OaHHbIX Npeob-
pasoBaTeflb aBTOMaTUYECKU onpeaenut onu-
Xanwmn, CoOTBETCTBYHOWMA 3TUM AaHHbIM
pacTBOp Wu3 nepevyHa paboymx ISTaroHOoB
(npunoxeHue B) u BbiBegeT Ha Tabno 3Hadve-
Hue ero pH ana temnepaTypbl 25 °C. Ecnu
npeobpasoBartefni  NpaBUibHO  onpeaenuvn
MCMNONb3yeMbIA  pPacTBOp, HaxaTb KHOMKY
BBOA.

MPRIYHPOERR

12430

=] & | - [EBEO1

/N

HAns ydo6cmea pabombl Ha mabno npeobpaszoeamensi ebieodumcs pH pa-

604e20 amasioHa Ans 25 °C (3HayeHue, ykazaHHOe Ha yrnakoeke cmaHOapm —
mumpa). lMpu pacyeme 2padyupo8OYHbLIX XapaKmepucmuk npeobpa3oea-
mesib aemomamu4ecKku eHecem [MornpasKy Ha MmeKywyro memrepamypy
pacmeopa. loamomy npu ucnonb3oeaHuu paboyux amasnoHoe ¢ pH,so: 1,65,
4,01, 6,86, 9,18, 12,43 no I'OCT 8.135-2004, He cnedyem eHOcumMb 3My MoO-
npasKy epy4HyHo.

Ecnu npu ucnosib308aHUU 00HO20 U3 yKa3aHHbIX pabo4yux amasioHoe rnpe-
obpa3zosamersib e20 HenpasusibHO onpedesiusi, Mo 3mo ceudemesnibcmayem
06 owubke unu HeucnpasHocmu. B amom cny4yae e2padyupoeKky peKoMeHOy-
emcsi npepeamb, U MPOOO/HKUMb €e MOJIbKO I10CJ1Ie yCmpaHeHUsl npuYuHbl

Henosladku (Mo3. 7 mabnuuya 1).

Ecnn B KayecTBe rpagyvpoBOYHOro npume-
HAETCS OpYyron pacTtBop, TO 3HavyeHue ero pH
crnenyeTt BBECTM MpU MOMOLLUM KHOMOK IEExX=A,
A, V. PepaktnposaHue nponsBoanTCA aHa-
NOrMyHo npouenype onncaHHon B 5.5.3. lNpu
3TOM cnefyeT BBOAUTb 3HadeHue pH rpagywm-
POBOYHOrO pacTtBopa C y4eTOM €ero TeKyLlen
Temnepartypbl, KoTopad WHAULMPYETCS Ha
Tabno npeobpasoBartensd. [locne 3aBepLue-
HUSA pegakTMpoBaHusa HaxaTtb kHornky BBO[.

MPALYHMPOEBRA TR 2000°C

1248

= [ & | w |EBOA
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Ha amom amane eo3Mo)xeH ebie0d coobuw,eHusi 06 owubke (no3. 9-10 mab-
/ j \ Juyal).

[MpeobpasoBaTenb aBTomaTuyecku nepengeT B pexum «<U3MEPEHUE».

5.4.6 KoHTpornb npaBuIibHOCTU NpOBeLEeHNSA rpagynpoBKu

[MpoBepka NpaBUNbLHOCTN NPOBEAEHUA rPadyMPOBKN MPON3BOANTCH B pPeXUMe
«U3MEPEHMUE>».

[MpOMBbITL 3NIEKTPOAHYIO CUCTEMY U TepModaTyuK (TepMoOMeTp) OUCTUNNNPO-
BaHHOM BOOOM, OCYLUNTb pUnbTpoBarbHOM Bymaron n norpysmtb UX B pacTBop
C U3BECTHbIM 3Ha4yeHnem pH.

[Mpn ncnonb3oBaHUM py4yHOU TepmokomneHcauuu (TP) BBecTn Temnepatypy
pacTtBopa Bpy4Hyto (5.5.3). lNocne yctaHoBRneHUs CTabunbHbIX NOKa3aHWUM CYu-
TaTb pe3ynbTaT M3MepeHus ¢ Tabro.

Ecnu norpewHocTs namepeHnn npesbiwaet 0,05 pH, crnegyet nposepuTb
rpagyvpoBOYHbIE PACTBOPLI M MPOBECTU NOBTOPHYHO rpasyupoBKY.

5.5 Pexum «KYCTAHOBKA NAPAMETPOB»

5.5.1 [JaHHbIK pexum npegHasHadeH ons.

- BblbOpa BMaa TepMmokomneHcauumn (pydHas TP unun astomatmnyeckasa TA);

- BBOJA 3HaYeHusa TemnepaTtypbl aHanuMsanpyemomn cpeabl (Npyu pydHou Tep-
MOKOMMEHCaUnn);

- HACTPOWKW aHanoroBoOro BbIXOAHOrO CUrHamna (HWKHUA npegest U WupuHa
nogananasoHa);

- HaCTpPOWKK hunbTpa aHanoroBoro BbIXOAHOrO CUrHana;

- HaCTPOWKW penenHoro BbIXoaa,

- BBOAA 3HAYEHWUW KOOpAMHAT M30MOTEHUMaNbHOM TOYKN 3NEKTPOLHON CUC-
Tembl pH; u E;;

- YCTaHOBKM PyHKLMI NpmBeaeHus pH k Temnepatype 25°C.

Ona Bblbopa pexmma «YCTAHOBKA TMAPAMETPOB» cnegoyetr HaxaTb
kHonky YCTAH. lNocne nepexoga kHonkamn A n V¥ HyXHO BblbpaTb NapameT-
pbl, Noasfiexalime KOppPeKTUPOBKE.

5.5.2 Bblbop BMAa TepMOKOMMEHcaLmn

TR Z00°C
100mk!
[ins BbiGOpa BMAa TEPMOKOMMEHCALWN Creay-
eT HaxxaTb kHonky YCTAH. pH
)| TFAL | KOHTE,
HCTAHOERA TEPMOROMM.

B MeHI0 yCTaHOBOK NapaMeTpoB KHOMKaMn A 1 TP
V¥ BbibpaTb «<YCTAHOBKA TEPMOKOMIT.».
HaxaTtb kHonky PEQJAK.

Bbl<0d] & [ w ([PEMRK.

19



[PBA.421221.003P3

. Ans nepexoda e pexxum usMepeHuUs1 U3 pexxuma ycmaHoeku 6e3 npoeedeHus
l pedakmupoeaHusi napamempoe ciedyem Haxxamb kHonky BbIXO/].

YCTAHOBEA TEPMORDMM.
KHonkamn A n ¥V BbiBpaTb Heobxoanmbin BUA TP

TEePMOKOMMEHCaUnnN: pydHyro - «TP» unn as-
TomMaTmyeckyto - «TA». HaxaTb kHonky BBOA.

& | w |EE0A |

. Aemomamu4eckoe u3mepeHue memmnepamypbi (TA) 803MOXHO MOJIbKO &
l mowm cny4ae, ecsiu K npeobpa3zoeamesiro NoOKSIOYeH mepmModamyuk.

. Ecnu ebibpaHa py4yHassi mepmokomneHcayusi («TP») npeobpa3zoeamenb ae-
l momamud4ecku nepetidem K py4yHolU ycmaHoeke memnepamypsbi (5.5.3).

5.5.3 Py4yHasa yctaHoBKa TemnepaTypsbl

PyyHasi ycmaHogKka memMrnepamypbl 803MOXHa MOJIbLKO Npu ebibope py4yHOLU
mepmokomneHcayuu (TP).

TR Z20.0°C
3 100mL)
[na py4HOW yCcTaHOBKWM TemnepaTypbl pacTBO-
pa crneanyet HaxaTtb kHonky YCTAH. pH
|_miJ [ FPAA. [ KOHTP.

B MEHI0 YCTaHOBOK NapaMeTpoB KHOMKamMu A YCTAHOBKA TEMMEFATYPL

n v BblbpaTb «YCTAHOBKA
TEMMEPATYPbI>». *C

Haxate kHonky PELAK. BblA0A| & | W [PEARK

Ha Tabno BbIBOOUTCSA 3Ha4yeHWe TemnepaTypbl
pacTBopa, YyCTaHOBfeHHoe paHee. Mnagwwumn
pa3pag Muraet, nokasbiBad, YTO OH MOXeT
ObiTb M3MeHeH. Bblbop paspsga uducna unm
3Haka OcCyLlecTBndeTca nocnenoBaTesibHbIM YCTAHOEKA TEMMNEPATYPH
HaXxaTnem KHornkv EEx=l. VI3MeHsTb MOXHO Ty

UMcpy UnNu 3HaK, KOTOPbIN MUraeT B OaHHbIN e []22 E].,E
MOMEHT Ha Tabno. YBenuyeHne Wnm ymeHb- .
LLIeHe N n3MeHeHne 3Haka (+/-) npom3BoanTCA [ =+ | & | ¥ |EEld)
COOTBETCTBYIOLWMMU KHOMKamMn A unn V. [Ins
3aBepLUeHNs pefakTUpoBaHUS criegyeT Ha-

XaTb kHonky BBOM. Npun 3TOM racHyT Hes3Ha-
yalme HyNnm 1 3HaK «+».
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5.5.4 Hactponka ToKoBOro Bbixoaa

- Mpu skcnnyamayuu npeobpa3oeamersnisi 8 cucmeMax asmomamu4ecKo20
1 KOHMPOJIsI U peay/iupo8aHusi, UCIMOJIb3yWUX aHalo2o8ble 8bIXOOHbIe cu2-
Hasnbl npeobpa3zoeamerisi, HEO6X00UMO ycmaHO8UMb 3Ha4Y€HUSI 8ePXHe20 U

HWXHe20 npedesioe nodduana3oHa U3MepeHusi, coomeemcmeyruue Mu-
HUMaJIbHOMY U MaKcumMasibHOMY 3Ha4€HUSIM 8bIXOOHO20 CU2Hasa.

[na yctaHOBKM nogananasoHa npeobpas3osa-
Tensi, COOTBETCTBYIOLLErN0 HOPMUPYIOLWNM 3Ha-
YEeHNAM BbIXOAHbIX CUrHarnoB criegyeT HaxaTtb
kHonky YCTAH.

TA 200°C
100mt)

9.33p

|_ml! | FPALA. [ KOHTF.

B MeHI0 ycTaHOBOK NapamMeTpoB KHONKaMn A 1
V¥ Bbibpatb «<YCTAHOBKA OUATA3OHA».
[Mpn aTOM Ha Tabno BbIBOOAATCA 3HAYEHUSA HUXK-
HEero 1 BepxHero npegenoB nogavanasoHa, yc-
TaHoBJeHHble paHee. HaxaTtb kHonky PEOAK.

HCTAHOERA AHAMNAZ0HA
HAYAID 0.00eH
KOHELL 2.00eH

Bbl<0d{ . [ % |PEMREK.

Ncnonb3ysa kHonkv EEX=0, A 1 VY OTpedaktu-
poBaTb 3HaYeHWe HWXKHEero npegena nogava-
nasoHa. PepaktupoBaHue npou3BOAUTCA aHa-
NornM4yHo npouenype onucaHHon B 5.5.3. Ha-
XaTb KHonky BBOA.

HCTAHOERA AHANAZ0HA
HAYAIO

¥ UZ.U@PH

=+ | 4 | w» [Eboa]

0,01 pH (1 MB).

- HuxxHul npeden nodduana3oHa Moxem 6bimb ycmaHoeJsieH 8 npedesiax. om
1 muHyc 2,00 pH (MmuHyc 3000 mB) do 20,00 pH (2000 MB) ¢ duckpemHocmbto

exoda 8 pexum pedaKmupoeaHusl.

lNpu ycmaHoeke nodduana3oHa npeobpasoeamesisi aemomMamu4yecku ebibu-
paromcsi me eQUHUUbI USMEPEeHUsT, Komopbie 6bi1u ycmaHoe/1eHbl Ha MOMEHM

KHonkamn A n V¥ HyXHO BblbpaTb 3HaYeHue
KOHLUa nogawvanasoHa. YCTaHOBKa OCYLLECTB-
naeTca OUCKPETHO C LWarom, COOTBETCTBYIO-
WM OOMNYCTUMbIM 3HAYEeHUAM LUMPUHLI NOA-
AnanasoHa, KoTopble BblbupakTca M3 pgaga:
1,0; 1,5; 2,0; 2,5; 5,0; 10,0; 15,0 pH (100; 150;
200; 250; 500; 1000; 1500; 2000 mB) B Npeae-
nax guanasoHa usmepeHuin npeobpasoBarens.
HaxxaTtb kHonky BBO[.

HCTRHOERA AHANA=Z0HA
KOHELL

300

& | - |EEO

- 3HayeHue pH unu MB, coomeemcmeyroujee MakcCuMaslbHOMy 3Ha4Y€HUIO 8bl-
1 XOOH020 MoOKa Moxxem 6bIimb Kak 6osbwe, mak u MeHbWwe 3Ha4yeHusi, coom-
eemcmeyru,e2o0 MUHUMaslbHOMY 3Ha4Y€HUI 8bIXOOHO20 MOKa.
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5.5.5 Hactponka ounbTpa aHanoroBoro BbIXogHOro curHana

- Ansa npedomepaweHusi cpabambieaHusi ucnoJsiIHUMesIbHbIX ycmpolcme 8
1 cucmemax aemomMamu4yecKo20 KOHMPOJIsi U ynpaesieHusi e pe3ysibmame
cny4qaliHbIX KpamKoepeMeHHbIX CKa4Koe u3MepsieMbiX eesluduH e rpeobpa-
308ameJisix npedycMompeH HU3KoO4YacmomHbIlU yughpoeoll ¢hunbmp aHaso-

2068020 8bIXOOHO20 Ccu2Hasna ¢ peaysiupyemMoli MOCMOSIHHOU 6PeMeHuU.

[na nepexoda K MEHK YCTaHOBKWM NapamMeTpoB
cnepyet HaxaTtb kKHOMKy YCTAH.

TR Z200°C

539w

__mb) | PPAG [ ROHTE.

B MeHI0 ycTaHOBOK NapamMeTpoB KHONMKaMn A U
v BblOpaTb «YCTAHOBKA
YCPEOHEOHUA». Ha Tabno otobpaxaetcs
3Ha4yeHne NOCTOAHHOW BpeMeHU punbTpa Bbl-
XO0OHOro Toka npeobpasoBaTens. HaxaTb
kHonky PEOAK.

HCTAHOERA YCPEOHEHHA

1UE

Bhl<0d| & [ w [PERE

Ncnonb3ysa kHonkn E==01 A n V oTpenakTu-
poBaTb 3HayYeHWe MNOCTOSAHHOM BpemMeHWu. Pe-
AaKTUpoBaHME  MPOM3BOAMUTCS  aHarormyHo
npoueaype onncaHHown B 5.6.3. HaxaTb KHOMKY
BBO/A.

HYCTAHOEKA YCPEOHEHKA

010

=+ | & | w |EEB0d

HUs1 8bIXOOHO20 MOKa He rnpou3eooumcs.

5.5.6 Hactponka penenHoro Bbixoga

Haem musambab.

- MocmosiHHasi epemMeHU ¢husibmpa aHas10208020 8bIXOOHO20 cu2Hasia npeo6-
l pa3oeamens Moxem 6bImb 3adaHa 8 Auana3oHe 0 do 120 cekyHO. llpu yc-
maHoeKe 3Ha4yeHusi 3Mmo20 napamempa, pagHo20 HYJIl0, ycpeOHeHuUe 3Hay4e-

S lpu cHwkeHuu (NpeeblweHUU) 3HaYeHull pH (MB) aHanu3upyemMo20 pacmeopa
l Hu)e (8blwe) ycmaHoesIeHHbIX 8 ripeobpa3osamerie npedesiog cpabambieaem

asmomMamu4eckoe yripaesieHuUe mexHosio2u4eckum rpouyeccom. llpu amom 3a-
Mbikaromcsi koHmakmsl pesne K2 (K1) (npunoxeHusi A, b) u Ha nuyeeol naHenu
3axue2aemcsi uHOukamop K2 (K1). Ecnu e meyeHue 30 ¢ 3Ha4YeHue pH He eol-
dem 8 ycmaHoeJsieHHble rnpedesibl cpabambieaem aemomamu4vecKasi cu2Ha-
nusayus. lMpu amom ebiGaemcsi 38ykoeol cuzaHan u uHdukamop K2 (K1) Ha4yu-

[ns ycTaHOBKM NpefenoB curHanusauun npu
namepeHmn pH cnegyet HaxaTb  KHOMKY
YCTAH.

TA 200°C

5.3%m

|_ml! | FPAA. | KOHTF.
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B MeHI0 ycTaHOBOK NapaMeTpoB KHOMKamMu A 1
v HY>XHO BblbpaTb «YCTAHOBKA
NMPEOEJIOB». lNpn aTtom Ha Tabno BbIBOAUTCS
3HayeHMe npenenoB cpabaTbiBaHUS CUrHanNu-
3aumn, yCTaHOBMNEHHble paHee. HaxaTb KHOMKY
PEOAK.

YCTAHOERRA NPEAEMOE
MPEAEMN1 4.00pH
MPEAEMNZ =.00pH

Bhl:0d] 4 | W [PERE.

YCTAHOBKA NPEAENOE

0800

=+ | & | w |EEN]

Ncnonb3ya kHonkv IEx=N, A n V¥ crnegyet yc-
TAHOBUTb MUHUMAarbHOE 3HayeHue pH, Hwxe
KoToporo cpabaTbiBaeT curHanusauus. Haxartb
kHonky BBOA.

YCTAHOBKA NPEAENOE

1000+

=+ | & | w |EEN]

AHanorn4yHo ycrtaHoButb pH, Bblle KOTOPOro
cpabaTtbiBaeT curHanusauus. HaxaTb KHOMKy
BBOA.

Mpu ycmaHoeKe HY)XHO y4Yumbiéamb, 4MmMO 3Ha4YeHUe HUWKHe20 npedena
00/IKHO 6bIMb MeHbUWe 8epPXHe20.

/N

5.5.7 PepaktnpoBaHue 3Ha4eHun KoopanHaT N3onoTeHUumanbHON TOYKN

m Ans npasunbHoOU pabombl mepMoKoMneHcauuu Heobxodumo, Ymobbl KOOp-
1 JduHambl u3onomeHyuaabHOU MO4YKU, eee0eHHbIe 8 naMsimb rnpeobpasoea-
meJisi, coomeemcmeoeasiu 3Ha4YeHUsIM MPUMEHSeMOoU 3J1eKmMpPOOHoU cuc-

membi. 3Ha4yeHuUs1 KoopOuHam u3onomeHyuanbHolU moyku pH; u E; yka3biea-

emcs 8 nacrnopmax Ha 3J1eKmpoosbl.

TA 20.0°C

Ana peaakTMpoBaHWA 3HaYeHWid KoopauHat 100mL!
N30MOTEHUMASIbHON TOYKM U3MEPUTENBLHOrO 5 39
anektpoga cnenyetT HaxaTb KHornky YCTAH. . F'H

|_ml) | FPALA | KOHTE. | 4CTAH. |
B MeHI0 yCTaHOBOK NapamMeTpoB KHOMKaMn A 1 YCTAHOEKA PHi H Ei
V¥V Bblbpatb «YCTAHOBKA pHi n Ei». [lpu PHi = T7.00
9TOM Ha Tabno BbiBOAUTCSA 3Ha4yeHust pH; n E;, Ei =- 25ml

YCTaHOBIEHHbIE HaxaTtb

PEOAK.

paHee. KHOMKY

Ebl=0d] . | % |PEMAK.

Ncnonb3ysa kHonkn E=x=0, A »n V¥ YyCTaHOBUTb
3HauveHune pH;. Haxatb kHonky BBO[L.

JCTAHOERA FHi

* D-{.UE]PH

Ce | a | w |eeoi
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YCTAHHOEERA

AHanornyHo ycrtaHoBuUTb 3HayeHue E;. Haxatb

kHonky BBOL. |'|'||u|
' | & [ w [EBBEDA

/A

B cnyyae ucnonb3o0eaHusi U3MepumesibHO20 3JIeKmpoda, He UMeruwe20
HOPMUPOBaHHbIX KOOPOUHam u30MomeHyuanbHOU mMOYKU (Hanpumep -
CYPbMSIHO20 3/1eKkmpo0da), npu pedaKkmupoeaHuu 3HakKa 3Ha4yeHusi pX; KHon-
kamu A, ¥ cnedyem ycmaHoeumb Ha mabso muz2arouwuli 3Hak «HET» u Ha-
)xamb kHonky BBO/. lNocre amoz2o npeobpa3zogamesnib aemomMamu4ecku rne-
pexodum 8 pexum 2padyupoeKu.

5.5.8 BknioyeHne unun BbIKOYeHNE QYHKUMN NPUBELEHUS U3MEPEHHOro
3HaveHud pH K 3agaHHOM TemnepaType

i

B Hekomopbix crlyyYasix, Hanpumep, Npu KOHMpPOoJsie 800HO-XUMU4Y€CKO20
peXXuma mernsioebix 3JieKmpocmaHyuli mpebyemcs nosiyyums 3HayeHue pH,
npueedeHHoe k memrnepamype 25 °C.

B npeobpa3zoeamene npedycMompeHa 603MOXHOCMb MpueedeHuUsi u3me-
peHHo20 3Ha4YeHusi pH k memnepamype 25 °C 0ns cnedyrouwux aHanusupye-
MbIX cpeo:

- numamersibHasi eoda fMPsIMOMoOYHbIX komsoe (no PL 34.37.308-90 - ¢byHK-

yus I);
- pH-HelimpanbHas eoda (pyHkyus I12).

TA z20.0°C
100mL)
Ansa BknoyeHuss 1 Bolbopa dyHKUMN NpuBeae-
HUA crnenyeTt HaxaTtb KHonky YCTAH. 5 39p
|_ml! | FPAA. | KOHTE | YCTAH. |
B MeHI0 yCTaHOBOK napamMeTpoB KHOMKaMn A v
V¥V Bblbpate «MPUBEAOEHUE». [pn atom Ha NPHEE 1EHHE
Tabno otobpaxaeTcs: BKNOYEHA WNU BbIKIO- BHI
YyeHa (pyHKUMA NpuBedeHus, BN nNpuBeaeHus o s=or
(M1 nnun M2) n TemnepaTypa, K KOTOPOW Npu-
BOOMTCS 3HadyeHue pH. [na nameHeHus napa- Bbl<0d[ & | W |PERK.

MeTpoB HaxaTb KHonky PEOAK.

Ncnonb3ya kHornkn A n ¥V yctaHosButb «BKIT»
nnn «BbIKI1.»

HaxaTb kHonky BBOA. Mpwu Bbibope «BbIKI1.»
npeobpasoBaTtenb aBToMaTUYECKU nepenaeTt B
pexum «U3MEPEHUE», npu aTOM mn3MepeH-
Hoe 3HayeHne pH He OygeT npuBoAMTCA K
TemnepaTtype 25 °C.

NPHEEAEHHE

BKI

_a | w [EEO |

24




[PBA.421221.003P3

B cnyyae, ecnu yHKUMA NpuBeOeHUS BKITHO-
YyeHa crneayet, Ucnonb3ya KHOMKN, A n ¥, yc-
TaHoBUTL Bua (metod) npusegenus (M1 wvnwn MPHEE QEHHE
M12). Haxatb kHonky BBO[. metoa M1
[MpeobpasoBaTenb aBTOMaTUYECKN NEPENOET B
pexum «U3SMEPEHUE», npyu 3TOM M3MepeEH-
Hoe 3HayeHne pH 6yoeT nNpuBedeHO K Temne- _a_L ¥ D600
patype 25 °C.

5.6 Pexum «kKOHTPOJIb NAPAMETPOB»
Pexum «KOHTPOJIb MAPAMETPOB>» npegHasHadeH ans npocmoTtpa na-
paMeTpoB, COXPaHEHHbIX B NaMATU nNpeobpasoBaTens:
- 3HaA4YeHWUM KoopAauHaT U30MNOTEHLMANBbHON TOYKN;
- 3HaYeHUst KPYTU3HbI 3NEKTPOAHON XapaKkTepUCTUKN;
- 3HayeHMn pH ncnonb3oBaBLUNXCS NPU rpagyupoBKe pacTBOPOB U UX TEM-
nepatypsbl.

TR Z20.0°C
ans BbIGOpa pexuma  «KOHTPOIJIb 100m!
NMAPAMETPOB» crnegyetr HaxaTb KHOMKY 5 39
KOHTP. ] pH

| mll | FPAL | KOHTP. | 4CTAH. |
[N NpoCMOTpa 3HaYeHWit NapameTpo., nony-  |KOHTPONE
YeHHbIX NpW MpeablayLlen rpagyvupoBke, WC- PRi=  T.00
Nonb3yloTcs KHOMkM A 1 V. Bbixog B pexvm E;_‘ EIEE"EU
N3MEPEHUs MPOM3BOOMTCS MOCMe  HaKaTus '
kHonkn SAKOHYUTD. SHEOHYHTE | | w |

ﬁ B cny4ae ucnosib308aHusi u3MepumesibHO20 3JieKmpoda, He uMeru,e20

HOPMUPOBaHHbLIX KOOPOUHam u3ornomeHyuasbHOU mMOYKU (Hanpumep -—

CYpPbMSIHO20 3/1eKkmpod0da), ux 3Ha4YeHusli nNpu fMPocMompe napamMempoe He
ebleodsImcHl.

6 TEXHUYECKOE OBCIY>XUBAHUE

[pagyvpoBKYy M MpOBEpPKY npeoOpasoBaTternen crnegyeT NpoBoAuTb B Crie-
AYOLWKNX cryyasx:

- Nocrie peMoHTa Unu AnUTenNbHOro XpaHeHUs;

- NPV NOBEpPKE M NEPUOSNYECKOM KOHTPOSIe OCHOBHLIX XapakTepUCTUK Npeod-
pasoBaTens, ecrn BbIICHAETCS UX HECOOTBETCTBME HOPMUPYIOLLMM 3HAYEHUSIM.
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7 ABTOMATUYECKASA OUATHOCTUKA NMPEOBPA30OBATENEMN.
XAPAKTEPHbIE HEUCTIPABHOCTU U METOAbl UX YCTPAHEHUA

Cpasy nocne BKN4YeHUs npeobpasoBaTenb NPOBOAUT CaMOTECTUMPOBAHMUE.
Mpn obHapyxeHUn HeucnpaBHOCTM NpeobpasoBaTens UM 3MEeKTPOAHON Cuc-
TEMbI, a Takke, ecnn B NpoLecce rpagynpoBky Obinn gonyLueHbl owmnbkn, npe-
obpasoBartenb BbIBOAUT Ha Tabno coobuieHne ob owwmnbke.

BHewHee nposiBneHne owmnbok, BEPOATHAA NPUYMHA U METOAbl UX YCTpaHe-
HUSA NepedncneHsl B Tabnuue 2.

Ecnn HencnpaBHOCTb CaMOCTOATENLHO YCTPaHUTbL He yaaeTcss HeobxoaMmo

06paTuUTbCs Ha NpeanpuaTUE NPOM3BOASILLEE PEMOHT.

Tabnuuya 2
BHeluHee nposiBne-
HUE U NPU3HAKN Heuc- XapakTep BeposiTHas MeTog
npaBHOCTU, coobLLe- HEencrnpaBHOCTU npu4nHa yCTpaHeHus
HWe Ha Tabno
1 2 3 4
HeucnpaBHOCTU M OLLINOKN, BO3HUKAKOLWME MPU NU3MEPEHUSIX
1 Tlpn BKIOYEHUN MpoBEpUTL 1 OTpe-
Tymbnepa «CeTb» Ha HeT nuTanus O6pbiB B ceTeBOM MOHTUDOBATE CETE-
Tabno HeT uHAUKa- ' npoBoae. HTVP
. BOW NpoBOL.
O6pbiB B uensx
5NEKTPOIOB. YcTpaHutb 00pbIB.
HanpsikeHne na | OnekTpofdbl He no- Morpyauts  anex-
2 Ha Ttabno coobuie- | Bxoge npeobpaso- rPYXeHbl B pac- TpoAbl B pacTBop.
Hue: «lMEPEIMPY3KA | Batens BbixoauT 3a TB?)%%ymele nyaoi- | YoanuTs  nyabipi
237' CBM)F(;‘JEY»’ 3BYKO- :ge,u,enbl AM(E]MH;:;(; pu B anektpoae | Mpounctutb anek-
CPaBHEHUSA UMW Ha- | TPONTUTUYECKNIA

3000...2000) MB.

pywieHO uncrteveHud
aAneKTponnTa n3
Hero.

KIto4, NPOMbITb €ro
B ropsyen Boge u
3anutb KCI.

3 Ha Tabrno wmwuraet

Heponyctnmas

TemnepaTtypa aHa-
nu3Mpyemoro pac-
TBOpa (TONbKO AN

Temnepatypa aHa-
nmn3npyemoro pac-
TBOpa OTNn4yaeTca

MpuBectTn B COOT-
BETCTBME Temnepa-
TYypy aHanmsunpye-
MOro pactBopa unu

CAMBON «°C. 3NeKTPOoaoB., He | OT  TemnepaTtypbl | BbINOMHUTL rpa-
UMELLMX HOPMU- | FPagyMpPOBOYHbIX AynpoBKy npeobpa-
pOBaHHbIX Koopau- | pacTBopoB 6onee | 3oBatena Ansa Tpe-
HaT  M3onoTeHum- | yem Ha 2,0 °C. Gyemon Temnepa-
anbHOW TOYKM). Typbl.
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[podomkeHue mabnuubi 2

1

2

3

4

4 Ha Tabno cooOLe-
Hue: «TMNMEPEIFPY3KA
PE3YJIbTATA pH»,
3BYKOBOW CUrHan.

lMonyyeHHoe B
pesynbrarte

pacyeToB  3Ha-
yeHue pH BbIxO-
ANT 3a npegensl
AnanasoHa (Mu-

O6pbiB B uenu anek-
TPOAOOB.

YcTpaHuTb 06pbIB.

OnekTpoabl He norpy-
XXEHbI B pacTBOp.

Morpy3unTb anekTpoabl B
pacTBop.

BosgywHble nysbipy B
3NeKTpoae CpaBHEHUS
NN HapylieHne ucte-
YeHUs anekTponuTa u3s

Ypannte nysbipn. [llpo-
YUCTUTb  BNEKTPONUTU-
YECKUN KITOY, NPOMbITb
ero B ropsiden Bode wu

Hyc 2...16) pH. Hero. 3anutb KCI.
pagynpoBka npose- | [IpoBecT  NOBTOPHYHO
JEeHa HeBEPHO. rpagyvpoBkKy.
5 Ha tabno coobuie- O6pbiB unu 3ambika-

) YcTpauutb 06pbiB  1nn
Hue: «OWNBKA HWe B uenu Tepmoaat- | o L oo
M3MEPEHUA HemonveTumoe  |-21ka. )
TEMMNEPATYPblI>, Corf‘ OT){/IBJ'IeHVIe HeucnpasHocTs  Tep-
3BYKOBOW CUrHan. P MoAaT4uKa.

TepMogartyuka. = 3amMeHuTb  Tepmopart-
YCTaHOBNEHHLIN  Tep-
YUK.
moaatynk mmeetr HCX
otnnyHyto ot Pt100.
. | [lpoBepuTb  coeanHu-
O6pbiB v nnoxom PoBep A
TenbHble Kabenu un Ha-
KOHTaKT B Lensax anek-
OEXHOCTb  KOHTaKTOB.
TpOAOoB.
Heponyctumo YCTpaHuUTb NPpUYMHY.
BbICOKOE  anek- | QNeKTpoAbl He MOJSIHO-
MorpyauTb anekTpoabl B
TPpU4ecKoe  CO- | CTblO  MOrpyXeHbl B DACTEOP
npoTMBIieHne pacTBop. '
3NEeKTPOLHbIX BoagywHble nysbipy B | YoanuTb ny3bipu. [lpo-
uenen. 9NEKTPOAE CPaBHEHUSA | YACTUTb  JNEKTPOSIUTU-

6 [lokasaHus npeob-
pasoBaTtens HeycTou-
YMBbI.

nnn HapyweHO Wucre-
YEeHUA 3NeKTponnTa mn3
Hero.

YeCKUM KITHoY, MPOMbITb
ero B ropsiien Bode WU
3anutb KCI.

BnuaHue anek-

Het HapexHoro 3a-

lNpoBepuTb NpoBOAa 3a-
3eMIeHnsi,  3a4YUCTUTb

TPOMarHUTHbIX 3emMneHns npeobpaso- | UX B MecTe npucoeau-
nomex. BaTens. HEHUSI K 3aXXMMy 3a3eM-
neHus.
Bes  wucnonb3oBaHus
HesepHoe Tepmoaatymka He Yyc-
BKIMIOYEHWE Mnpe- | TaHOBMEeHa nepeMblyka YCTaHOBMTL  Nepembis-
obpasoBarens. 9-10 Ha Kornopke Ky
BY-216.4MW.
Bbixog u3 ctposa wunu
7 TlokasaHus npeob- noBpexageHve  unsme-

pasoBaTtens He uame-
HAIOTCA NpPU U3MEHe-
HuM pH (Eh) aHanu-
3vpyemMomn cpebl.

pUTENBHOIO 3NEKTPO-
aa.

3aMeHUTb ANeKTPos.

3amblkaHne B Uensax
SNEeKTPOaOB.

MpoBeputb  coeguHu-
TenbHble Kabenu n ycr-
PaHNTb NPUYKHY.
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OkoH4yaHue mabnuusbi 2

1 |

2

3

4

HeuncnpaBHOCTM U OLLNGKK, BbisiBNSieMble NPU rpagyupoBKe

8 lNpeobpasoBartenb He-
npaBuNbHO onpegensieT
ncnonb3yemMmblt Npu rpa-
OyupoBke pacTtBop U3
nepedHss pabounx aTa-
noHoB ¢ pHze: 1,65,
4,01, 6,86, 9,18, no
FOCT 8.135-2004

Owwunbka npu NpuroTos-
NEHUN rpagynpoOBOYHOIO
pacTBopa.

MpuroToBUTL HOBBIV
pacTBop W MOBTO-
pUTbL rpagynpoBKy.

BeeneHHble B npeobpa-
3oBaTenb  KOOpAWHaThI
M3onoTeHunanbHON TOY-
KW He COOTBETCTBYIOT
NacrnopTHbIM 3HAYEHUSM

BeecTtn npasusib-
Hble KoopanHaThl
n3onoTeHumnanbHOn

Toukn (5.5.7). T[lo-
BTOpUTb rpagynpoBs-

npUMeHsieMon anek- |
TPOAHOW CUCTEMBI. Y.
onektpoa  BblipaboTtan | 3aMeHuTb anekTpoa

CBOW pecypc wunm Hewuc-
npaBeH.

M MNOBTOPUTb
OYVIPOBKY.

rpa-

9 Ha tabno coolLeHue:
«3HAYEHUE
pH1=pH2». Yepe3 4-6
CeKyH coobuieHue ra-
cutesa, n npeobpasosa-
Tenb npegnaraet no-
BTOPUTb  FpagyvpoBKY
No NepBOMYy pacTBOpY.

PasHnua wmexay

3HaYeHnAMHU
QOC anekTpoa-
HOW CUCTEMBI,

N3MEPEHHBIMA B
nepBomM U BTO-
poM  rpagyupo-
BOYHOM pacTBo-
pe, HeJonycTUMo
mana

Owwunbka npu npuroTos-
NEHUN PpacTBOPOB UK
ncnonb3oBaHne npwu
rpagyvpoBKe OOHOro W

McnpaButb oLINOKY

TOrO € pacTBopa. N NOBTOPUTb rpa-
Ncnonb3oBaHue ans | AyupoBKy.
rpagyvpoBKu pacTBo-

poB,  pasnunyaroLmnxca

MeHee 4yeM Ha 1pH.

MoBpexgeHa paboyasa | 3ameHUTb aneKkTpoa

memMmbpaHa namepuTernb-
HOro anekTpoaa.

M MOBTOPUTb
OYVPOBKY.

rpa-

10 Ha T1abno coobuwe-
Hue: «3HAYEHUE
pH1=pH2». Yepe3 4-6
CeKkyHp cooOuieHne ra-
cutcsa, n npeobpasosa-
Tenb npegnaraet no-
BTOPWUTb BBOJ 3HAYEHMS
pH BTOporo rpagyvpo-
BOYHOrO pacTBopa.

BBog 3HauyeHus
pH BTOpOro rpa-
AYyNPOBOYHOIO
pacTtBopa, OTnu-
yalwieroca  OT
pH nepsoro, me-
Hee 4YyeM Ha egu-
HULY.

BBog HeBepHOro 3Hauve-
HUS.

WcnpasuTb ownbky.

11 Ha Ttabno coobue-
Hue: «BHUMAHUE!
HEOOMYCTUMOE
3HAYEHUE Ks.»
Uepes 4-6 cekyHO co-
oblieHne racutcd, U
npeobpasoBartesnb
npegnaraet nNoBTOPUTL
rpagyvpoBKy Mo nepBo-
My pacTBopy.

Ownbka npu NpuUroToB-
NEeHUn rpagynpoBOYHbIX
pacTBOpPOB.

McnpaButb oLINOKY
M NOBTOPUTbL rpa-

OYVPOBKY.

Onektpog  BblpaboTtan
CBOW pecypc wunm Hewuc-
npaBeH.

3aMeHUTb 3neKkTpos
N NOBTOPUTL rpa-

AYVIPOBKY.
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NMPUNOXEHUE A
(obsizaTenbHoE)

CxeMmbl 3anekKTpMYecKMx coeauHeHun npeodbpasoBarens -216.3MU

MNpeobpazoBatens L
e ————
4 RS-232 é < LU Lu ®
L }\LE N B L8.,.2 K2 K
eeee|ee| leee 222| leelee| 22921999
it =] E=e=] B k=== | [l o
L1 kp x* =
1 3
Q

~Un

A=

v Un

3nextpog
MIMEDMTE N HiIW

h Inextpoa
CD3E HEHNA
C

PucyHok A.1 — Heand depeHumanoHaa cxema BKIOYEeHUA
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MpeobpazoBatens

NMPOAOIKEHUE NMPUNTOXEHUA A

-

coeJUHUTENbHaAA

Konogka
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Kp

&8

EMHaH 1EdD
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PucyHok A.2 — iuhbcpepeHumanbHasa cxema BKIKOYEHUS
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WAHAU S LWdSNTH
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NMPUNOXEHUE b
(obsizaTenbHoE)

CxeMmbl 3neKTpUYeCKMX coeauHeHun npeodbpasoBarens -216.4MWU

Bnok npeobpazoBaHus

T =

W " Kp
171615141312 11109

876 54321

o

ee@

ID—QQL‘%—T_D d

Inexrpon
CPaEHEHNA

P

dnextpog  _
MIMEDHTENE HBIA

U

Yeunutene
BXOAHOMN

PucyHok B.1 — HeauddepeHumansHas cxema BKNHOYEHUS C NPUMEHe-
HUeM TepMoaaTymKa
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NMPOAOITXKXEHUE NMPUNTOXEHUA B

Bnok npeobpaszoBaHun

X
171615141312 11109 87654321

scfecled leee]  fagelogloel

Yeunurene
BXOOHOH

Inextpog  _
MIMEDMTE Nk HEIN

3Inextpog
CPakHEHNA

U

PucyHok b.1 — HeauddepeHumanbHas cxema BknroveHust 6e3 npmme-
HeHUA TepMoaaTymKa
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NMPOAOITKEHUE NMPUNTOXEHUA B

Bnok npeobpasoBaHus

Kp

é?
=

"/

b
;E
\V

3Inextpog
CP3E HEHWA

Inextpoa
MIMEDHMTE NE HEIA

U

e ————— ——
9% ke ®
FT éégd. ESEZSJZ. J.§J_u? LKZKJ |_K1K'J
RR||ee|ee eee |eeee
ecfeclec] fooq] foclee] 205
1 3
9 %)
1-"Un
f 1 2 N
e ﬁﬁ@/ g\ -
17161514 13 12 x§1109p 876 54321 ~Un
L@J@@JL@@J L@ 29|
[ L[
Yeunurtene
BXOOHOM
k]
Konopgka
coequHUTeNnbHaA

PucyHok B.2 — AiudpcpepeHumanbHaa cxema BKIHOYEHUS C NPUMEHEHUEM
TepmMmogaTyuka
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NMPOAOITXKXEHUE NMPUNTOXEHUA B

Bnok npeo6pazoBaHua

T = e f

171615141312 11109

gy iy

1T 3|4

Yeunutene
BXOOHOM

g
i

v U

PucyHok b.2 — lnddhepeHumanbHaa cxema BKnO4YeHUA 6e3 npumeHe-
HUA TepMoaaTymKa

dnextpog
MIMEDMT &Mk HbIN

Inextpog
CPaEHEHNA
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NMPUNOXEHUE B

(cnipasoyHoe)

3HavyeHusa pH pabouux atanoHoB (FTOCT 8.134-98)

Tabnunuya B.1

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

MOnb/Kr MOSIb/KF | TPWUW MOHOTMAPO- | MOSb/KI rmapokcua
°C Kanum Kanum docart + 0,025 | HaTpuh | (HACbILLLEHHbIV

TeTpaok- rmapo- | MOJIb/Kr Kanuwn an- | TeTpa- | pacTtBOp npu

canat dranar rugpodpocdat 6opar 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

3HayeHune pH npu NPOMEXYTOYHbIX 3HAYEHUAX TeMnepaTypbl OnpeaensatTca
NMMHENHON MHTepnonaunen.
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NMPUNOXEHUE I
(crnipasoyHoe)

Anroputmsbl padboTbl npeobpasoBaTeneun

FPRIYHPOEBEA  TH 20.0°C MPALYHPOBKA
FACTE.Z FACTE.2Z
1243w | B 1243+
I . TJPH —~ . TJPH
Coe e L T ce [ = = e |~ GEud

i

FPALYHPOBEA TR 200°C

NamepeHne KoHTponb L
TA 20.0°C TP 200°C TA 200°C TA 20.0°C KOHTPONE .
100m\ | e [ PH | 100ml) 100mt) Fri= T.00 |
é é KOHTE. Ei=- Z3ml
~JJpH mY .JJPH L e
[_ml! | TPAA. | ROHTE [ YCTAH. | [_FH | [_mb! | TPAQ. | ROHTP. ] YCTAH. | [_ld | TPAQ | KOHTE [ YCTRH. | (& | ¥ |
p Iuly p r == “r =1
TR 200%C MNOMECTHTE 3AEETPOE HCTAHOEBKA TEMNEPATYFL | gl [FPRLIYWPOEER TR 20.0°C MPAIYHMPOEBKA & |
L00m B NEPBLIH PACTEOP v PRCTE.L PrcTE.1 | MR
5 39 l———n W HAKMHTE EEOA == []22 []¢ = — - 152 — —>
. pH TP J°C my . pH
[\t | FPAA. | KOHTP [ YCTRH. | (S [ a | w | Eeod | (= | & | w |EE0d]

MOMECTHTE AMEKTPOOE
B0 BTOPOHW PRCTEOR
H HAXMHMTE EEOO

FPAIYHPOEKA TR 2000°C

_ 34 1 n::'lCTEI.Z |

: | +— | BEOd |

: | +—' | EEOd |

09180

pH

[ & | v [Be0d)

¥
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NMPOAOIKEHUE NPUNOXEHUA I

YcTaHOBKA

539

TH Z0.0°C

[_ml [ TPAL | KOHTP. | YCTAH |

YCTAHOBER TEPMOHOHMM.

YCTAHOBEA TEPMOROMM.

|| A |
W v | TP PELRE. TP —~ ]
bix0] & | w [PELRK. [ a | v [Esou ]
Ve
j uE —
BFS  |YCTAHOEKA TEMMEFATHRL YCTAHOEKA TEMNEFATSFH | W
= T . —~—
TP U . °C
0] a | w [PEAAK [ = | & | w | EB0]
B |JCTAHOEKA OMANAZOHA YCTAHOBRA AMANASOHA =x=] YCTAHOBKA AMAMAZOHA
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Jlnct pernctpaunmn nsmeHeHnn

Homepa nuctos (cTpaHuL) Bcero .
aHHynu- | nuctoB B | Ne goky- Bxopsiuini Ne co- Moa-
N3am n3me- 3ame- Y - NPOBOANTENBHOIO Oata
HOBbIX poBaH- OOKY- MeHTa nucb
HEHHbIX | HEHHbIX OOKyMeHTa u aata
HbIX MeHTe
1 Bce 27 PBA 03.08.07
0105
2 Bce 25 PBA 15.05.09
0111
3 Bce 37 PBA 21.03.11
0119
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