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1 OBLUUE YKA3AHUA

NoHomep nabopatopHbin U-160M (ganee - npubop) npeaHasHayeH Ans onpeaeneHns nokasaTens akTvs-
HOCTU MOHOB Bogopoda (pH), HuTpaTt-uoHoB (pNO3), a Takke onsa onpeneneHns nokasaTtens akTMBHOCTM O4HOBa-
NEHTHbIX U ABYXBAINEHTHbIX aHUOHOB U KaTMOHOB (pX), OKUCNUTENbHO-BOCCTAaHOBUTENLHOrO noteHuuana (Eh) m
Temnepatypsbl (T) BOAHbLIX pacTBOPOB, C NPeACTaBEHNEM pe3ynbTaToB U3MepPeHUs B LMdpoBon hopmMe, a Tak ke
aBTOMATMYECKOro Npeobpa3oBaHMs 3NEKTPUYECKUX BXOOHbLIX CUrHamoB, NOCTyNnatoLWmMx OT NepPBUYHbIX Npeobpa-
30BaTenen akTMBHOCTM MOHOB UMM OKUCIIUTENBbHO-BOCCTAHOBUTENBHOMO NOTEHUMana BoAHbIX pacTBOPOB, B Mpo-
NMOpLUOHAaIbHbIE CUrHamMbl U3MEPUTENBHON MHOPMaLUK, MHOULMPYEMbIE Ha LMPOBOM MOKa3biBalOLLEM YCTPO-
CTBe, a TaK )Xe B aHaroroBble U LNEPOBbIE BbIXOAHbIE CUTHATbI.

Mpnbop MOXET NPUMEHATLCA AN N3MepeHnsa BOAOPOAHOro nokasatens (pH), a Tak e nokasaTtens akTus-
HOCTM OfHOBANEHTHbIX U ABYXBaSIEHTHbLIX aHWOHOB M KAaTMOHOB (Janee — akTUBHOCTU MOHOB, pX), OKUCIUTENBHO-
BOCCTaHOBUTENbHOro noteHuuana (Eh), temnepatypsbl (T), a Tak e KOHLEHTpaumumM MOHOB (CX) B BOAHLIX PacTBO-
pax (B COOTBETCTBMU C YTBEPXKAEHHBIMU METOAMKAMMU U3MEPEHUI) U NpefHAa3HavYeH AN UCMonb30BaHus B nabo-
paTopusax MNPOMbILLINIEHHbIX NPEANPUATUA U Hay4YHO-UCCIEAOBaTENbCKUX YUYPEXAEHUA B PasfNYHbIX OTpacrsx
HapOAHOro X0341CTBa.

Mpubop cocTtouT M3 M3MepUTENbHOro npeobpasoBatens (ganee - npeobpasoBaTenb) M KOMMMeKTa npu-
HaAMNeXHOCTEN ANsl U3MEPEHUS..

Pabouve ycnoBusi npumeHeHust npubopa COOTBETCTBYHOT 3HAYeHUsM Ans nNpubopoB rpynnbl 2 Mo
FOCT 22261-94.
Mpubop cootBeTcTBYEeT TY PB 400067241.007-2013.

2 OCHOBHbIE TEXHWYECKUE XAPAKTEPUCTUKU
2.1 MeTpornormyeckmne xapaktepucTukm

2.1.1 InanasoHbl NokasaHWi (U3MEPEHMIN) U LieHbl eanHUL Mnagliero paspsga (aMckpeTHocTn) npeobpa-
3oBaTens n npubopa npuBeaeHsl B Tabnuvue 1.

Ta6bnuua 1
M3mepsemas BenuumHa EanHnubl nsvepe- [vanasoH nokasaHum [unckpeTHOCTB
HUA (n3mepeHuin)
AKTUBHOCTb MOHOB (pX, pH): pH, pX oT muHyc 20 go nntoc 20 0,001
- npeobpasoBaTtenb
-npmbop pH oT MuHyc 1 go nntoc 14 0,001
pNO; o1 0,4 go nntoc 4,3
MMonb/n, o1 100 go 1000 1
MMOJIb-9KB/1. ot 10 oo 100 0,1
ot 14010 0,01
MKMOJb/T, o1 100 go 1000 1
MKMOJb-9KB/M. ot 10 go 100 0,1
KoHueHTpauns r/n, r/kr ot 10 go 100 0,1
MOHOB (CX) ot 10010 0,01
Mr/n, Mr/Kkr o1 100 go 1000 1
ot 10 go 100 0,1
ot 14010 0,01
MKF/n, MKF/Kr o1 100 go 1000 1
ot 10 po 100 0,1
ot 14010 0,01
OKUCNNTENBHO-BOCCTAHOBUTENbHbLIN mB oT muHyc 3000 0,1
noteHuman (Eh) o nnoc 3000
Temnepartypa (T): °C OoT MuHyc 20 0,1
______ -npeobpasosarer | | jgommocis0 |
-npubop °C ot 0 go nmoc 100 0,1
lpumeyaHue - Quana3oHbl n3aMepeHun npubopos B pexrme pX (pH) HaxogaTcs BHYTpW AMana3oHOB NokaszaHWun
npeobpasoBartens 1 onpegensoTcs gnanasoHaMm n3MepeHnin aNeKTpoaoB, NCNoNb3yeMblX B cocTaBe npmbopa.

2.1.2 Tpepenbl gonyckaeMblX 3Ha4eHMI OCHOBHOM abCOMTHON NorpeLHocTM npeobpasoarens n npmbo-
pa npuBeAeHbl B Tabnuvue 2.
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Ta6bnuua 2
M3mepsemas BenuumHa, eamHmLa namMepeHus Mpeaen gonyckaemon OCHOBHOM
abConTHON NOrpPeLLIHOCTH

1.  AKTMBHOCTb OAHOBaNEHTHbIX MOHOB, pX (pH)
— npeobpasoBartens + 0,02

2. AKTMBHOCTb ABYXBaNE€HTHbIX MOHOB, pX

— npeobpasoBaTtens + 0,04

3. Temnepatypa aHanuaupyemom cpegbl, °C

— npeobpasoBartens +0,5

4. AKTMBHOCTb OAHOBANEHTHbIX NOHOB:

— npubopa pH + 0,05

— npubopa pNO; + 0,04

5. TemnepaTypa aHanusnpyemom cpegpl, °C

- npubopa +1,0

6. OKUCNUTENbHO-BOCCTAaHOBUTENbHBLIN NoTeHuman, vB

— npeobpasoBartens (npubopa) +1,0

lNpumeyaHue - Tpwn akcnnyaTauun npubopa ¢ ApYrMMyU N3MepUTENbHbIMU ANEKTPO4aMN MOTPELLHOCTb N3Mepe-
HMS1 aKTUBHOCTU APYTMX MOHOB HOPMUPYETCS B METOAMKAX BbINOMHEHWS U3MEPEHUI aTTECTOBAHHbIX B COOTBET-
ctBum ¢ TpedoBaHmamm FTOCT 8.010.

2.1.3 Tlpegenbl gonyckaemblX 3HA4YeHWIA OOMONTHUTENbHbBIX MOrpelHocTen npeobpasoBaTens, obycnos-
NEHHbIX U3MEHEHNEM BHELUHUX BMMSIOWMX BENWYMH B npegenax paboyven obrnactu npuMeHeHus, npvBedeHbl B
Tabnuue 3.

Ta6bnuua 3
3HauveHuve Bnnsowmnx | lMpegensl gonyckaeMbiX 3HAYEHU
Brnnsatowmin chaktop Pexumbl n3ame- | BENUYMH B Npedenax | AONOMHUTENbHbIX MOrpeLlHOCTeN (B
peHun paboyen obnactn | gonsax npeaena OCHOBHOW abcomntoT-
npeobpasoBaTens HOW NOrpeLIHocTn)
ConpoTtuBneHne uenuM un3mepu- pX (pH), Eh ot 0 go 1000 MOm 0,5 Ha kaxgble 500 MOm
TenbHoro anektpoga (Rysu)
ConpoTtuBneHne uenu Bcnomora- pX (pH), Eh ot 0 go 20 kOm 0,25 Ha kaxgblie 10 kKOm
TenbHoro anektpoga (Rgen)
3AC nocTtosiHHOrO ToKa B Lenu pX (pH), Eh oT MuHyc 1,5 B 0,5 (npn Racn = 10 KOM)
“3emnga-Pacteop” po nnoc 1,5 B
HanpsxeHne nepemeHHOro ToKa pX (pH), Eh ot 0 po 50 mB 0,5
yactoton 50 'y B Uenn Bcnomora-
TeNbHOro anekTpoaa
M3meHeHne HanpsbkeHua nutanusa | pX (pH), Eh, T (230+£23)B 0,5
cetn Ha 10%
Temnepatypa okpyxawwero Bo3-| pX (pH), Eh, T o110 go 35°C 1,0
ayxa (Ha kaxgble 10 °C mnsmeHe-
HUSA Temneparypbl)

2.1.4 T[lpepen [onyckaemoro 3Ha4YeHUs OCHOBHOW NPUBEOEHHOW MOrpeLHOCTU BbIXOAHBLIX HaMNpPsiKEHWUN
npeobpasoBaTens Ha aHanoroBbiX Beixodax «2 B» n «100 mB» npu Harpy3kax cooTBeTCcTBEHHO 4 KOM 1 50 kOm
cootBeTtcTByeT + 0,25 %.

2.1.5 V3ameHeHune nokasaHun npeobpasoBaTtens 3a 8 4 HenpepbiBHOM paboTkl He npeBbiwaeT 0,5 3Hauve-
HWS Npegena Aonyckaemon OCHOBHOWM abCOMOTHON NOrpeLLIHOCTH.

2.1.6 lNMpepen gonyckaeMoro 3HavyeHus 4OMOSTHUTENbHOW NOrpPeLwHOCTU B 4ONSX npegena gonyckaemon oc-
HOBHOWM abCconioTHOM norpewHocTn npubopa B pexmme pH, oBycnoBneHHOW M3MEHEeHNEM TemnepaTypbl aHanm-
3upyemoii cpegpbl oT 0 go nntoc 100°C npu aBTOMaTUYECKON TEPMOKOMMEHCALMM, HE AOMMKHO MpeBbIWaTth 1 3Ha4YeHus.

2.2 OCHOBHbIE NapaMeTpbl.
2.2.1 TMpubop coxpaHsaeT paboTocnocobHOCTL B crieayowmnx paboymx ycrnoBusax NpuMeHeHUs:

1) TemnepaTtypa okpyxatoLiero Bosayxa ot 10 go 35 °C;
2) atmocdepHoe aaeneHune ot 84 o 106,7 klMa (o1 630 go 800 mm pT. CT.);

4
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3) oTHOCUTENbHAA BNaXXHOCTb OKpyXatoLero Boayxa 80% npu Temnepartype 25 °C;

4) paboun gmanasoH TemnepaTypbl aHanM3npyemon cpebl onpeaenseTcss TUNoOM UCMOSNb3yeMblX 3riek-
TPOLOB.

2.2.2 lpeobpasoBatenb obecneymBaeT MHAOMKALMIO MOKA3aHWA B PEXNME M3MEPEHUS] KOHLEHTpauuu C
TOYHOCTLIO, NPUBEAEHHON B Tabnuue 4.

Tabnuua 4
BaneHTHOCTb MOHOB TOYHOCTb, OT 3HAa4YEHUS, BbIBOAMMOIO Ha ANCNSEN
O[JHOBamnEHTHbIE +2,5%
[OBYXBaneHTHble + 5%

2.2.3 KoHLUeHTpaums MOHOB, B 3aBUCUMOCTU OT BbIGpPaHHON pasMepHOCTU, paccunTbiBaeTcs No popMynam

(1M-@3). y
cX=10"", (1)

roe cX - MonsipHasi KOHLEHTpauusi, Monb/1;
cX=M=10"% ()

roe cX - maccoBas KoHLeHTpauus, r/n;
M - MmonspHasi Macca uoHa, r/monb;

cX = |n| = 107, (3)

roe cX - MonApHas KOHLIEHTPaLMs 9KBUBaneHTa, Monb/m;
N - BaNeHTHOCTb MOHa.

2.2.4 TlpeobpasoBatenb obecneunBaeT paboTy C SNEKTPOAHLIMM CUCTEMAMMU, UMEIOLLMMMK CeayoLmne xa-

pPaKTEPUCTUKU:
1) 3aBucumocTtb JLC 3neKTpogHOM CUCTEMBI OT N3MEPSIEMON aKTMBHOCTU MOHOB pX MpU U3MEPEHMUSIX B pe-

XnMe py4HOM M aBTOMaTUYECKON TEPMOKOMMEHcaUmMm onpegenseTcsa no copmyne (4).
E=E, + St* (pX - pXy), (4)

roe E - B[1C anektpogHon cuctemol, MB (M3mepsieTcs npeobpasoBaTenem);
Eu, pXy - KOOpAMHaTLI M30MOTEHLMANbHON TOYKM 3MNEKTPOAHOM cuctembl, MB n pX cootseT-
CTBEHHO (MpuBeAeHbI B IKCMNIyaTaLUMOHHON AOKYMEHTALMM SNEKTPOAOB);
St - 3HaYeHVe KPYTU3HbI BNEKTPOAHOM CMCTEMBI NpK AaHHoW TemnepaType t °C, mB/pX; paccum-
ThiBaeTcs no doopmyne (5).

t__

K
S = 0,1984-(273,16+t)-—s, (5)
n
roe Ks - koapcpmumeHT, pasHbii 0,8 ... 1,2, NO3BONAIOWMNA YYNTbIBATb OTKITIOHEHUE KPYTU3HbI ANEeKTPoL-
HOWN CUCTEMbI OT TEOPETUYECKOIO 3Ha4YeHus1, 4nsa kotoporo Kg = 1;
t - Temnepatypa aHanuaupyemoro pacteopa, ° C;
N - KOAhPULMEHT, 3aBUCALLMI OT BUAA N BaSIEHTHOCTM MOHA:
OAHOBaneTHble KaTUOHbI, n=1;
OfHOBaneTHbI€ aHWOHbI, N = - 1;

[ByXBarneTHble KaTUOHbI, N = 2;
[ABYXBarneTHble aHWOHbI, N = - 2.

3HayeHns KoopamHaT M30MNOTEHUMANBbHON TOYKM B Npeaenax:
Ey - ot munHyc 3000 mB go nntoc 3000 mB;
pXy- oT MuHyc 20 pX go nntoc 20 pX.
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2) 3aBncumocTb JAC aneKkTpogHON CUCTEMBI OT N3MEPSEMON aKTUBHOCTU MOHOB pX 6e3 NnpMMeHeHus Tep-
MOKOMMeHcaLmmn onpegenserca no dopmyne (6).

E=Eg+S-=pX (6)

roe E - B[C anektpogHoii cuctembl, MB (M3mepsieTca npeobpasoBaTenem);
Eo - 3HaueHne 3[0C anekTpogHON CMCTEMbI B HAYanbHOW TOYKe Auana3oHa namepenus, mb;
S - 3Ha4YeHne KpYTU3HbI ANEKTPOAHOM cucTeMbl, MB/pX.

3HaveHne O[1C anekTpoaHOi CUCTEMbI B Ha4YanbHOM TOYKE auana3oHa namepeHus Eq B npegenax:

- oT muHyc 3000 mB go nntoc 3000 mB.

3HaueHus Syp (npu Temnepatype pacTteopa 20 °C), peanuayemble B NpeobpasosaTtene npuseneHsl B Tab-
nuue 5.

Tabnuua 5
XapakTepucTUKu OpHoBaneHTHbIE NOHBbI [ByXBaneHTHbIE NOHbI
S0, MB/pX [na aHnoHoB Ot nntoc 44 go nntoc 82 Ot nntoc 22 go nntoc 41

[ns kaTtnoHos OT MuHyc 44 0o MuHyc 82 OT MuHyC 22 0o MUHyc 41

3) anekTpuyeckoe conpoTUBMeHne namepuTensHoro anektpoga ot 0 go 1000 MOw;
4) aneKkTpuyecKoe ConpoTMBIIEHNE BCcnomMoraTesnbHoro anekrpoga ot 0 go 20 kOm.
2.2.5 lNMpeobpaszoBaTtenb obecneynBaeT B pexnme “KoHTponb” aBTOMaTMYECKY0 UarHOCTMKY napameTpoB

3NEeKTPOAHOM cncTemMbl (3HadeHun pXy, Ey, Ks).

2.2.6 lNpwn HacTponke B egmHulax pH npeobpasoBaTens obecrnevmBaeT aBTOMaTUYECKYO MOACKA3KY 3HaYe-
HWA aKTUBHOCTW YeTbipex cTaHaapTHbIX pacTteopos no NOCT 8.135-2004.

2.2.7 lpeobpa3soBaTterb B 3HEProHE3aBUCUMON NaMSITU COXPaHSAET HACTPOEYHbIE KOHCTaHTbI 3NIEKTPOLHbIX
cuCcTeM, NpeaBapuUTenbHO BBEAEHHbIE B MOOOM U3 paboyumx KaHarnos.

2.2.8 T[lpeobpasoBatenb pabotaet coBmecTHO ¢ NMOBM. CBA3b ocyllecTBnseTca Yepes nocnegosaTenb-
HbIi aCMHXPOHHBIN MHTepdenc no cTbiky C2 B cooTBetcTBumM ¢ TOCT 18145-81.

2.2.9 BbixogHble HanpshkeHMs1 Ha aHanoroBbIX BbIXO4ax npeobpasoBaTens B pexume nsmepenuss Eh (npu
N3MEHEeHWN BXOOAHOro HanpshkeHus oT muHyc 2000 mB go nntoc 2000 MB) v B pexxume namepeHns pX (pH):

- OT MuHyC 2 B go nntoc 2 B (anga Harpy3ok ¢ conpoTmerieHnem He meHee 4 kOM) — ans Bbixoga «2 By;

- oT muHyc 100 mB go nntoc 100 MB (gns Harpy3ok ¢ conpoTuBreHnem He meHee 50 kOM) — anst BbIXO-

na «100 mBy.
BbixogHble conpoTmBneHns He 6onee: 5 Om - angd Bbixoga «2 By;
200 Om - gns Bbixoga «100 mB».

BbixogHble HanpsiXkeHMs1 LMGPOBbIX BbIXOOHbIX CUrHANOB Npu ormyeckom Hyne He 6onee 0,4 B, npu noru-
YecKom eguHnLe - He MeHee 2,4 B (ons Harpy3ok ¢ conpoTunBrieHnem He meHee 50 kOm).

2.2.10 BxogHoe conpoTuerieHne npeobpasosartenst He meHee 1 =10 = Owm.

2.2.11 Bpems ycTaHOBMNEeHWs NokasaHui npeobpasosaTens tycr, B cekyHaax, He 6onee sHaveHus, onpeae-
naemoro no dpopmyne (7).

tyer = K= (1+ Ruyawm), (7)

roe Rysm - 3HayeHMe COnpoTMBNEHUS LENU N3MepPUTENbBHOro anektpoaa, FOwm;
K - nocTosiHHbIN KO3 PULMEHT, paBHbI 5 ¢/TOMm.

2.2.12 Bpems ycTaHoBneHus pabodero pexuma npeobpasosatens - 30 MuH. [poaomkuTensHOCTb Henpe-
pbiBHOW paboTbl He MeHee 8 4. Bpemsi nepepbiBa 40 NOBTOPHOro BktoYeHMs 30 MUH.

2.2.13 TlutaHne npeobpasoBaTtens OT CETM NEepeMeHHOro Toka HanpshkeHuvem (230 + 23) B yvactoton
(50 £ 0,5) .

2.2.14 MowHocTb, noTpebnsemas npeobpasoBaTenemM, He nNpeBbilaeT (NpY HOMWHANBHOM 3HAYEeHUU
HanpsbkeHna nutaHusa) 20 BA.

2.2.15 [abaputHble pasmepbl NpeobpasoBaTtens, MM, He Gonee - 330 x 300 x 140.
2.2.16 Macca npubopa, kr, He bonee - 5;
B TOM 4uncCrie n3aMepuTenbHoro npeobpasoBarens, kr, He 6onee - 2,5;

6
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2.2.17 CpepfHuii cpok cry»x0bl Npnbdopos 10 ner.

2.3 TpeboBaHus 6e3onacHoCTU.

2.3.1 MNpwubop no TpeboBaHusam 6esonacHocTn cootBeTcTBYeT FOCT12.2.091-2002, cTeneHb 3awuThl Npu-
©opoB OT MopaXeHust anekTpudeckum TokoM |l (kaTteropmst MoHTaxa ll, cTeneHb 3arpsidHeHns 2). JoCcTynHbIX ans
npvKacaHusi TOKOBEAYLLMX YacTel, KOTOpble MOMYT OKa3aTbCH Mo, ONacHbIM HanpsbkeHneM, B npubope He nmeeT-
cq. Ha npeobpaszoBaTtensix gomkeH 6biTb HaHeceH cumBorn Ne11 no tabnuue 1 FTOCT 12.2.091-2002.

2.3.2 OnekTpuyeckas nsonauus npeobpasosaTens Bbigepkmnsaet 6e3 npobos n nepekpbiTUSA NcnbiTaTenb-
HO€e CMHycoMaanbHoe HanpshkeHue (CpegHeKkBaapaTuyeckoe 3HayeHue):

- 3,0 kB - mexay Lenbio ceTeBoro NUTaHns U KOPnycoMm;

- 510 B — mexay Lenblo BCroMoraTesnbHOro a5iekTpoga 1 Koprnycom.

2.3.3 ConpoTuBneHME U30onsaumMm Mexay anekTpu4ecknmin uensamm npeobpasosatens, MOm, He MeHee:

- 200 - mexay Lenbio CeTeBOro NUTaHUSA N KOPMYCoM;

- 50 - mexay uenbto BCrnoMoratesibHOro afiekTpoAa U KopnycoMm.

2.3.4 Mpnbop akcnnyaTMpyeTcs B KOHTPONMPYEMOMN INIEKTPOMArHUTHOW 06CTaHOBKE UCMbITaTeNbHbIX Nabo-

paTtopun, ¢ anekTpoMarHuTHeiM gooHom 80-1000 MIMy (cpeaHekBagpaTuyHoe 3HavyeHue — 1B/m).

3 KOMIMJIEKTHOCTb

KomnnekT noctaBku npubopa COOTBETCTBYET NEPEYHIO, YkazaHHOMY B Tabnvue 6.

Tabnuua 6
O6o3Ha4eHne nsgenus HanmeHoBaHue nsgenusi Kon-Bo MpumevaHue
MTNC2.206.015 [MpeobpasoBaTenb 1 WwrT.
MTWNC2.840.00990 dopmynsp 1 9K3.
MTWNC2.840.009P3 PykoBOACTBO NO aKcnnyaraumm 1 9K3.
5M2.840.058-20 Onektpog 3BJ1-1M3.1 1 wT. HonyckaeTcsa 3ameHa Ha OCp-
10103
MTWNC2.995.002-05 TepmokomneHcaTop TK-06 1 wr. [onyckaeTcs 3ameHa Ha TKA-
1000.1
MTWNC4.110.001 Ltatne yHmeepcaneHbin LUY-98 | 1 wT. HonyckaeTcsa sameHa Ha LLIY-1
MTWC5.130.001-03 Kritou anekTponutmnyeckui 1 wr. MocTaenstoTcsa
HonyckaeTcs 3ameHa Ha no TpeboBaHMIO 3akasynka
MTWNC5.130.008 Pwuc.3 P3
MTWNC6.644.001-01 Kabenb 1 WrT. MpunoxeHune A,
MocTaBnsoTcsa No TpeboBaHNo
MTWC6.644.037 Kabenb 1 W7, sakastmka
MTWNC8.057.017 KpbiLwka 1 WwrT. Puc. 3 PO
Bunka DB-15M 1 Wr.
Kopnyc DP-15C 1 WwrT.
Aro.481.303T1Y BcTtaBka nnaskas 2 Wr.
BIMI-1-0,25A
MTWC3.060.003 IOuncketa 1 Wr. MocTaenseTcsa no TpeboBaHmto 3a-
LUHYp MHTEepdENCHbI MOAEMHBIN | 1 WIT. | Ka3yuka 3a AOMOSNTHUTESbHYO onnaTy
SCC-1311,8m
OJINC-121NO; K 80.7 1 wT.
lNpumeyaHus:
1 Mo oTgoenbHOMYy 3akasy 3a AOMOJSIHUTESbHYI0 OnnaTy NMOCTaBMAKTCA M3MEPUTENbHBIE 3NEKTPOAbI,
COrNacHo NepeYHto, NpMBeAeHHOMY B Npunoxexum [.

4 TPAOYUPOBKA NPEOBPA3OBATENA

4.1 M'pagyvipoBka npeobpasoBaTensi NPOV3BOAUTCS NMOCHE PEMOHTA WUIM OJIUTENBHOIO XpaHeHWsl Npu nepu-
OOMYECKOM KOHTPOJIE OCHOBHbIX IKCMyaTaLMOHHO-TEXHUYECKUX XapaKTepPUCTUK, ecnin 0BHapyXUTCS HECOOTBET-
CTBWE HOPMUPYEMBIM 3HaYEHUSIM, HO He pexke OOHOro pasa B 6 Mec., a Tak Xe nepef NpoBeAeHUEM NOBEPKU.
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4.2 [pagynpoBka npeobpasoBaTens MpPoOU3BOAMTCA Ha YycTaHoBke (MpunoxeHue A). Onsa rpagyvpoBku
Heobxoaumbl cneaytoLlme Nnpubopsl 1 YCTPONCTBA:

1) koMnapaTop HanpskeHW, avanasoH namepexmn ot 0 go 2,11B (Hanpumep, P3003);

2) marasuH conpoTtusnexun knacca 0,02 (Hanpumep, MCP-60M);

3) umuTaTOp ANEeKTpoaHou cuctembl (Hanpumep, N-02).

4.3 pagyvpoBka npeobpasoBartens B pexnme namepeHns pH nponsBognTcs Npu HOMUHanNbHbIX 3HAYEHW-
sIX NapamMeTpOB 3MEeKTPOAHON CUCTEMbI (MpunoxeHne B) 1 aBToMaTnyeckom n3amMepeHun Temnepartypbl, COrfacHo
yKasaHui pyKoBOACTBA MO 3KCnsyaTaumm, B peXXMMe HaCTPOMKM ANEKTPOOHON CUCTEMBI.

"pagyvpoBKy NpeobpasoBaTtens B pexume namepeHus pH crnegyeTt nponsBoavTb criegyowmum obpasom:

1) ycTaHOBUTb BUA M3MEPSIEMbIX MOHOB «H+», BOWTW B PEXMM HACTPOMKN 3NEKTPOLHON CUCTEMBI;

2) BBECTW KOOpAMHATLI M30noTeHLmanbHon Toukn: pH, = 7,000 pH, E, = 0,0 mB;
3) ycTaHOBUTbL Ha MarasvHe COMpOTUBIIEHWUI conpoTuBrieHne, cooteeTcTBylowee 20,0 °C (npunoxeHune
B);
4) nopaTb OT KOMNapaTopa HanpsbkeHue nntoc 407,14 mB;
5) Beectn pH1 = 0,000 pH;
6) nopaTb OT KOMMapaTopa HanpsikeHne muHyc 407,14 mB;
7) BBectn pH2 = 14,000 pH;
8) ycTaHOBMTbL Ha MarasvHe COMPOTUBIIEHMI conmpoTuBneHue, cooTBeTcTBylowee 100,0 °C, nogaTtb oT
KomnapaTopa HanpsbkeHne MuHyc 518,24 mB;

9) BBectn pH2’ = 14,000 pH;

10) nepenTn B pexuMMm U3MEPEHUs, YCTaHOBUTb Ha MarasmMHe COMNpPOTMBIIEHWUIA COMPOTUBIIEHWE, COOTBET-
cteytoLlee muHyc 20,0 °C, nogaTtb OT KOMnapaTopa HanpsbkeHue nntoc 1512,24 mB, Ha gucnnee gonx-
Hbl yCTaHOBUTbCS nokasaHus «(- 19,000 + 0,020) pH».

4.4 I'pagyvpoBka npeobpasoBaTens B peXxnme namepeHnst pX npomsBoamnTcs Npn HOMUHAaIbHBLIX 3HAYEHUSAX
napameTpoB 3MEKTPOAHOM cUCTeMbl (npunoxeHue ) U pyyHOW YyCTaHOBKE TemnepaTypbl, COrMacHO yKasaHui
pyKOBOACTBA NO 3KCMNnyartauum, B peXXmumMe HacTPOWKUN 3NEKTPOLAHON CUCTEMBI CrieayoLmMmMm obpasom:

1) ycTtaHoBUTb TemnepaTypy pacteopa Tp = 20,0 °C;

2) yCTaHOBUTb BUA M3MepsSieMbix MOHOB «CO3  », BONTU B PEXUM HACTPOIKN 3NEeKTPOAHON CUCTEMBI;

3) nopgaTtb OT kKOMNapaTopa HanpshkeHue MUHyc 87,24 MB;

4) BBectu pX1 =0,000 pX;

5) nopaTtb OT kOMNapaTtopa HanpsixeHue nnoc 319,9 mMB;

6) BBecTM pX2 = 14,000 pX;

7) nepenTu B peXUM U3MEPEHUs, nogatb OT KoMnapatopa HanpsbkeHue nntoc 116,33 mB, Ha gucnnee
OOIMKHbI YCTAHOBUTbCA NokasaHus «(7,000 + 0,040) pX
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5 METOOWKA NOBEPKM

HacTosilwas meTogmka npegHasHadeHa ans noBepkM noHoMmepos nabopaTtopHbix N-160M (ganee — npubo-
pbl), UCNOMb3yeMbiX ANS OnNpeAeneHns nokasatens akTMBHOCTU MOHOB Bogopoda (pH), HutpatnoHoB (pNOs), a
Takke ons onpegeneHus nokasaTens akTMBHOCTU O4HOBANEHTHbLIX U ABYXBaNEHTHbIX aHUMOHOB 1 KaTUOHOB (pX),
OKUCITUTENBHO-BOCCTAHOBUTENBHOIO noteHumana (Eh) n Temnepatypsl (T) BOOHbIX pacTBOPOB, C NpeaCcTaBreHu-
€M pe3ynbTaToB M3MepeHus B LundpoBor opMe, a Tak e aBTOMaTMYEeCKoro npeobpasoBaHms AMEKTPUYECKMX
BXOZHbIX CWUrHamoB, MOCTYNawlMX OT MepPBMYHbIX NpeobpasoBaTenen aKTUBHOCTU WOHOB WM OKUCIUTENbHO-
BOCCTaHOBUTENMbHOIO MOTEHLMaNa BOAHbIX PacTBOPOB, B MPOMNOPLMOHaribHbIE CUTHamNbl U3MepUTENbHON MHAOpP-
Mauun, MHAMUMPYeMble Ha LMGPOBOM MOKa3bIBaOLLEM YCTPOWUCTBE, a TaK Xe B aHanoroBble U LMdPOBbIE BbIXOA-
Hbl€ cUrHansoil.

MexXnoBepoYHbI MHTEpPBan NpMbopos - 12 mecsLeB.

5.1 Onepauum 1 cpeacrTBa NOBEPKU

Mpu npoBedeHUn NOBEPKM AOMMKHbI GbiTh BLIMOSHEHb! Criedyowme onepauum 1 NpUMEHEHbI CpeacTsa Mno-
BEPKM C XapaKTepucT1kamu, ykasaHHbIMU B Tabnuue 7.

Tabnuua 7
Homep | HammeHoBaHue sTanoHa unu BcnomMoratenbHoro cpeg- [ ObsizatenbHOCTb Npo-
HaumeHoBaHue onepa- nyHKTa CTBa NOBEPKN, HOMEP AOKYMEHTA, pernamMmeHTupyoLLe- BeleHns onepauuu
Lun HO no ro TexHuyeckme TpeboBaHus kK CpeacTBy U3MeEpPEHUs, npu:
noeep- METPOJIOrMYeCKMe XapakTepUCTUKN nepBu4- nepuogu-
Ke HOW no- Yyeckomn
BEpkKe noBsepke
BHeLwHWn ocmMoTp 5.6.1 - + +
OnpoboBaHne 5.6.2 - + +
OnpefgenexHve OCHOBHOMN 5.6.3
abCoMTHOM  NOrpeLuUHo-

_ctnnpeobpasosarens: _ | _ _ _ | ... | S B
- B pexume usmepenus | 5.6.3.1 | MarasuH conpotusnenun P4831 MOCT23737-79, npe- + +

_TeMmneparypbl _ _ _ ___ _. ] Aaen _V!§M_QP?_H'£'?‘_]_Q{QM,_KU:G_C_Q_T_QHB_Q(}I!’L 002 _ ___ . I RSN IS
- B pexume uamepenus | 5.6.3.2 | KomnapaTtop Hanpsbkenun P3003 TY25-04.3771-79, + +
OKUCIIUTENBbHO- Aunana3soH namepenus ot 0 go 11,11 B, knacc To4HOCTU
BOCCTaAHOBUTENBHOIO 0,0005;
noTeHumnana Wmutatop anektpogHon cuctembl tuna U-02 Ty25-

05.2141-76, R, = 0, (500, 1000) MOm + 25%,

R =0, (10, 20) KOMm * 1%.
OnpefgenexHve O0MNOMHU- 564 Komnapatop HanpsskeHnn P3003 TY25-04.3771-79,
TenbHbIX MOrpeLHocTen Aunana3soH nsmepenuns ot 0 go 11,11 B, knacc To4HOCTH
npeobpasoBaTensi, Bbl- 0,0005;
3BaHHbIX N3MEHEHNEM Wmutatop anektpogHon cuctembl tuna U-02 Ty25-
COMPOTMBIEHNS B LIENU: 05.2141-76, R, = 0, (500, 1000) MOwm % 25%,

_______________________________________ Re=0,(1020)kOM£1%. _ _ _ ]
- nsmeputenbHoro anek- | 5.6.4.1 + +
Tpoda o _._. N S I RSN IS
- BcrniomorartenbHoro | 5.6.4.2 + +
anekTpoga
KoHTponb OCHOBHOM 5.6.5
abCoMTHOM  NOrpeLUHo-

_ctunpubopa: _ N S I RSN IS
- B pexume usmepeHus | 5.6.5.1 | Tepmometp pTyTHBIN TI1-4 TY25-2021.003-88, guana- - +
Temneparypbl 30H nsmepenus ot 0 go 50 °C, ueHa genexunsa 0,1 °C;

________________________________________ CrakaH cTekngHHbIi BH-50, o6bem 80mMn [ | ]
- B pexume wnsmepenusi | 5.6.5.2 | Konba mepHas TOCT 1770-74, kn. 2, o6bem 1 m; - +
pH CrakaH cteknaHHbIn BH-50, 06bem 50 mn (3 wr.);

Pa6bouune atanoHbl pH 2-ro paspsga NOCT 8.135 mo-

_______________________________________ mdvkauwmn 5,914 ]
- B pexume wmsmepeHus | 5.6.5.3 | PactBopbl cormacHO MeToauke BbINOMHEHWUs uaMmepe- - +
pX (PNO3) 5.6.5.4 | Hui (Hanpumep, FOCT 13496.19);

Kon6a mepHasa FTOCT 1770-74, kn. 2, obvem 1 1;
CrakaH cteknsaHHbIn BH-50, 06bem 50 mn (3 wr.).
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lMpumeyarus:

1 TMpubopsbl nocTynaroLme Ha NepPBUYHYIO NOBEPKY AOMKHbI ObITb YKOMMNEKTOBAHbI NOBEPEHHbLIMY 3MEeKTpoAaMMm.

2 KoHTpornb 0CHOBHOW abCOMOTHOW MOrPELLHOCTM NPOBOAUTE COBMECTHO C 3NEeKTPOAaMU UCMOMb3yeMbIMU NPU 3KC-
nnyatauum B COOTBETCTBUM C 3asiBKOWN 3aKas4vmka.

3 [onyckaeTca NpUMeHSATb ApyrMe cpeacTsa NoBepku, He nNpuBeAeHHble B Tabnuue, obecnevnsalowme onpegene-
H/ME METPONOrMYEeCKMX XapaKkTePUCTMK NpubopoBs ¢ Tpebyemon TOYHOCTbIO.

Mpw nony4YeHnn oTpuLAaTENLHOTO peayrbTaTta Ha NMobom aTtane NpoBeaeHUs NoBEPKU, AarnbHeas nosep-
Ka npekpallaercsi, npmbop NpM3HaeTcsa HENPUIOAHLIM C 0OPOPMIIEHMEM Pe3ynbTaToB, CornacHo pasaeny 5.7.

5.2 TpeboBaHuA k kKBanudukaumm noseputenen

K npoBegeHuio namepeHui npu nosepke n obpaboTke pesynbTaToB U3MEpPEHUIn AOoMyckatoTca nuua, may-
YMBLUME PYKOBOACTBO MO 3KchnyaTauum n cdopmynsp Ha npubop, aTTecToBaHHbIE B KayecTBe MoBepuTenen B
nopsigke, ycraHoneHHom FlocctaHgaptom Pecnyonuku benapychb.

5.3 TpeboBaHusa 6e3onacHOCTU

Mpn npoBegeHUn NoBepKM OOMMKHbI ObITb COOMOAeHbI TpeboBaHMa 6e30nacHOCTU, yKaszaHHble B aKCnya-
TaUMOHHOW JOKYMEeHTauun npubopos.

5.4 YcnoBusi NOBepKU U NOArOTOBKU K HEN

5.4.1 Tpw npoBeaeHMN NOBEPKM OOIMKHBI COBNoaaThCs Cneayowme yCcrnoBus:

1) TemnepaTypa OKpyXatoLLero Bo3gyxa (20 £ 5) °C;
2) oTHOCUTENbHAas BNaXXHOCTb (o1 30 oo 80) %;
3) atmochepHoe aasrneHune (o1 84 po 106) kla;
4) HanpsbKkeHne NuTaHns (230 £ 23) B;
5) Bubpauwms, Tpsicka, yaapsbl, BNusowme
Ha paboTy npmnbopa OTCYTCTBYIOT;
6) conpoTmeneHne, aKBMBaNEHTHOE CONPOTUBIEHMIO
N3MEPUTENBLHOIO anekTpoaa 0 MOw;
7) coOnpoTUBIEHNE, SKBUBANEHTHOE COMPOTUBIIEHMIO
BCMOMOraTenbHOro anekTpoaa 0 kOwm;
8) HanpshkeHne NepeMeHHOro Toka B Lienu
BCMOMOraTesnibHOro anekTpoga OTCYTCTBYET;
9) HanpshkeHne NOCTOSIHHOMO TOKa B Lienu
“3emnsa-pacTteop” OTCYTCTBYET;
10) BpeMsa ycTaHoBReHUsA pabo4vero pexnma He meHee 30 MUH;
11) TemnepaTypa KOHTPONMPYEMbIX PaCTBOPOB (20 £ 5) °C.

5.4.2 Cxema ycTaHOBKM AMfsi NPOBEPKN OCHOBHbIX XapakKTepucTuk npeobpasoBaTtend npueegeHa B nNpusio-
XeHun A.

Tabnuubl 3aBMCMMOCTM COMPOTUBMEHUSA AaTynKa TeMnepaTypbl OT TeMnepaTypbl aHann3npyemon cpeabl, a
TakK X HOMWHarsbHbIX 3Ha4YeHun JNC aneKTPOAHbLIX CUCTEM, UCMONb3yeMble NPU NPOBEPKaX, NpuBeaeHbl B 3KC-
nnyaTtaumMoHHOM AOKyMeHTaumm npmnbopa.

5.4.3 Tlepen npoBegeHneM noBepku Npubop OomkeH ObiTb NOArOoTOBMEH K paboTe, COrmacHO yKasaHui
3KCMnyaTauMoHHOW AokyMmeHTaumu. [pu komnnektauum npubopa MeaHbIM TEPMOKOMMEHCATOPOM, HeO6GXoaMMOo
BbIMOSHUTb IPaAyMpPOBKY TEPMOKOMIEHCATOPA, COMNMAacHO yKa3aHuiA SKCnnyaTaLMOHHON AOKYMEHTaLMM.

5.5 NoaroToBka K noBepke
5.5.1 lNepen nposegeHnem nosepku npnbop gormkeH 6bITb BblaepxaH npu TemnepaType (20 £ 5) °C u oT1-
HocuTenbHou BnaxxHoctn Ao 80 % He meHee 24 .

5.5.2 MNpubopbl 1 cpeacTBa NOBEPKU AOMKHbI ObITb NOArOTOBMEHbI K paboTe M HacTPOEHbI, COrNAacHoO yKa-
3aHWUI AKCMyaTauMOHHON JOKYMEHTaL MK,

10
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5.6 NMpoBeneHne noBepkn

5.6.1 BHewHUn ocmoTp
Mpu npoBegeHMU BHELUHEro OCMOTpa AOIMKHO ObITb YCTAHOBMEHO COOTBETCTBME MOBEpsSeMOoro npubopa
cnegyowmm TpeboBaHnsaM:

- He ponyckatoTca gedekTbl kopnyca, NATHa, HeveTkoe nsobpaxeHue Haanucen Ha npeobpasoBarene;

- He ponyckaeTcs noepexaeHne kabenern cocTaBHbIX YacTen npmubopa;

- KOMMINEKTHOCTb JOJPKHA COOTBETCTBOBATb MEPEYHI0, MPUBEAEHHOMY B 3KCMMyaTaLUMOHHOW AOKyMeHTa-
LMK (NpoBepSIeTCH TONbKO NPY NEPBUYHON NOBEPKE);

- SneKTpoAbl, BXOAsLME B KOMMIEKT MOCTaBKM Mpubopa, OOSKHbI ObiTb MOBEpeHbl (MoBepsieTcs npu
nepBUYHON NOBEPKE).

5.6.2 Onpob6oBaHue.

OnpobGoBaHue npeobpasoBaTens NPON3BOAUTCS CrieayloLmM 00pa3om:

1) Bknountb nuTaHue npeobpasoBatens. Ha gucnnee fosmkHa BbICBETUTbLCA WMHGOPMAaLMs, COOTBET-
CTBYIOLLIAA PEXUMY N3MEPEHUS.

2) TlpoBepnTb paboTOCNOCOBGHOCTL KNAaBULL yNpaBieHUs, BO3MOXHOCTb MEPEKIIoYEHNS KaHanos, BelBOAA
OCHOBHOIO MEHI0 Ha AUCHEN.

5.6.3 OnpepeneHne ocHOBHOM abCOMTHOM NOrpeLlHOCT NpeobpasoBaTtensi.
5.6.3.1 OcHoBHyl0 abCONIOTHYIO MOrPELUHOCTL NpeobpasoBaTens B peXuMe U3MepeHus TemnepaTypbl

onpenensTh Ha yCTaHOBKe Ans 3HaueHuin Temnepatypsl N, paeHbix muHyc 20,0; nmoc 20,0; 80,0; 150,0 °C cne-
ayloLwmm obpasom:

yCTaHaBnvBasi CONpoTUBIEHWE Mara3nHa CONPOTUBIIEHUIA, COOTBETCTBYIOLLEE YKa3aHHbLIM BbILLE 3HAYEHU-
am N, mKCUpyoT nokasaHus gucnnes, Hambornee oTnuyaroweecs oT 3HavyeHus N.

OcCHOBHYI0 abCoNIOTHYO NOrPeLLHOCTL Npeobpa3oBaTens paccunTbiBaloT No opmyrne (8).

A=Ty-N, (8)

roe A - ocHoBHast abconoTHas norpeLlHocTs npeobpasosarens, °C;
Ty - 3HaYeHve TemnepaTypsl, 3admMKcupoBaHHoe Ha aucnnee, °C.

OcHoBHas abconoTHas norpeLLHocTb NpeobpasoBaTtens He AomkHa npesblwaTs + 0,5 °C.

5.6.3.2 OcHOBHyt0 abCONIOTHYO MOrPeLlHOCTb NpeobpasoBaTens B pexnme U3MEPEHUS OKUCITUTENbHO-
BOCCTAHOBMWTENLHOIO noteHumana npoeepsaTb B Todkax N, paBHbix 0; 1000; 2000; 3000 mB obeunx nonspHocTen
Ha yCTaHOBKe criefiyloLymMm 06pasom:

nogaBasi Ha Bxof npeobpasoBaTensi OT KOMMNapaTopa HanpsbkeHWsl, COOTBETCTBYIOLLME YKa3aHHbIM Bblille
3HayeHusM N, ouKCHpyoT NokasaHus gucnnesi, Hanbdornee oTnMyaroLmecs ot 3HadeHust N.

OcHoBHasa abcontoTHas NOrpeLlHOCTb paccynTbiBaeTcs no opmyne (9).

A=U-N, ©)

roe A - OCHOBHasi abcontoTHas NorpeLlHocTb NpeobpasoBaTens, MB;
U — nokasanusi aucnnes, mB;

OcHoBHas abcontoTHas NorpeLHoCTb NpeobpasoBaTtens He AomkHa npeBbiwaTh + 1,0 MB.

5.6.4 [lononHuTenbHble NOrpeLHocT npeobpasoBaTens, 0b6yCrnoBneHHbIE U3BMEHEHNEM BIUSIIOLLNX BENU-
YWMH, ONPedenstoT Ha YCTaHOBKE B PEXMME U3MEPEHMNS OKUCIINTENBHO-BOCCTAHOBUTENBHOMO NoTeHLMana.

5.6.4.1 [JlononHuTenNbHY NorpelHocTb npeobpasosaTtens, 06yCnoOBNEHHY0 U3MEHEHNEM CONPOTUBIEHUSA
B Llenn M3mMepuTenbHOro anekTpoaa, onpeaensite cneayloLwmm obpasom:

npv CONPOTUBIIEHNM B LIEMU U3MEPUTENBHOMO 3MNEKTPOAa PaBHOM HYIIO MOAAKT Ha BxoA npeobpasoBaTtens
OT KOMMapaTopa nocreaoBaTenbHO HanpsXXeHus, pasHble MuHyc 2000 mB, nntoc 2000 mB, u oTcumTbIBaOT Nocne
YyCTaHOBIEHMS NOKa3aHMN ABa OAMHAKOBO YacTo NOABNSAIOLWUNXCS HA AUCNNEE 3HAYEHUS;

yCTaHaBNUBAIOT B LieNu N3MepUTENbHOrO 3neKkTpoaa conpoTtuenexve, pasHoe 1 FOM 1 BHOBb OTCUMTBLIBAKOT
Ha gucnnee, Nocre ycTaHOBMNEHUs NMOKa3aHusl, ABa OAMHAKOBO YaCTO NOSIBMSIIOLLMXCS 3HAYEHUS.

11
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D,OHOJ'IHI/ITeJ'IbHyIO NOorpeLlHoCTb npe06paaoBaTenﬂ, 06yCJ'IOBJ'IeHHyIO Mn3IMeHeHnemM conpoTmBIieHna B Lenn
N3MEPUTENTBHOIO 3NeKTpoaa, pacCyYMUTbiBalOT MO OABYM Hanbonee oTNMYarLWMMCH OoTc4YeTam, O4HO M3 KOTOPbIX

B3ATO Npu conpoTtmeneHnn Ry, = 0, a BTopoe npu conpotueneHnm Ry, = 1 FOm no copmyne (10).

_E1-Eg

5
oA

(10)

rae Oy - NOrpeLwHocTb, 06yCnoBrieHHass U3MEeHEHEM COMPOTUBIIEHUS B LIENN U3MEPUTENBHOMO 3MeK-
Tpoaa, B AONSAX OCHOBHOWM NMOrPELIHOCTY;
E4 - oTc4eT no aucnneto npu ConpoTUBIIEHMM B LIENU U3MepPUTENbHOTIO anekTpoga 1 NOwm, mB;
Eo - oTcuyer no gucnnew npu COMPOTMBIIEHMM B LENU M3MEPUTENBHOIO 3MeKTpoda paBHOM
Hynto, MB;
A - npegen gonyckaemoro 3Ha4eHUs OCHOBHOW abCOMTHOM NOrpeLHoCcTH, pasHbii 1,0 MB.

JononHuTtenbHasi NorpewwHocTb dy,, OOYCNOBEHHas CONPOTUBIIEHVEM B LIENW U3MEPUTENBHOIO anekTpoaa
porkHa 6biTb He Gonee 0,5 fonen 0OCHOBHOWM MNOrPELLHOCTH.

5.6.4.2 [JononHuTenbHyl NOrpeLlHocTb NpeobpasoBaTtens, 06yCNoBMEHHY U3MEHEHUEM CONPOTUBIEHNUS
B LIEnK BCroMoraTenbHOro anekTpoaa, onpeaensiTe crnegytowmmM obpasom:

npu HynNeBOM COMPOTUBIIEHUM B LEMM BCMOMOraTeribHOro afeKkTpoaa noaarT Ha Bxof npeobpasosartens
HanpsbkeHne 0 MB, 1M oTcunTbIBaOT, NOCNE YCTAHOBMEHWUSI NOKa3aHWA, NO OUCMIE0 ABa OAMHAKOBO YacTo NOsiB-
NAILWMXCA 3HAYEHNS;

yCTaHaBNMBalOT COMPOTMBIIEHME B LIENU BCMOMOraTesibHoro anekrpoda pasHoe 20 kOM M BHOBb OTCHUTbI-
BalOT MO AWCNIIE ABa OAMHAKOBO YacTO MOSIBASIIOWMNXCS 3HAYEHMSI.

JononHuTenbHy NorpelHocTb npeobpasoBaTens, 0byCnoBMNEHHY0 U3MEHEHWEM CONPOTUBMNEHUS B Lenu
BCMOMOraTefNlbHOro 3MeKTpoAa, paccuMTbIBaOT MO ABYM Hanboree oTnuyalowmmcst oTcdeTam, U3 KOTOpbIX OAWH
B3aT nNpu RB = 0 KOMm, a BTopow npu Re = 20 kOm no cpopmyne (11).

E1-Ey
S, =——"2, 11
8 A (11)

roe OB - MOrpeLlHoCTb, 0OYCrNOBMEHHAs N3MEHEHNEM COMPOTUMBIIEHWUST B LN BCMOMOraTenbHOro
aneKkTpoaa, B 4ONSAX OCHOBHOW MOrPeLLIHOCTH;
Eq - oTcueT mo gucnnelo npu CONpOTUBIIEHMU B LENM BCMOMOraTeNbHOIo 3M1eKTpoga PaBHOM
20 kOm, MB;
Eo - oTcueT no ancnneto npu conpoTUBIIEHNM B LLENN BCMIOMOraTeNIbHOIo 3NeKTPpo4a PaBHOM Hy-
no, MB;
A - npegen gonyckaemoro 3Ha4yeHUs OCHOBHOW abCOMTHOW NOrpeLlHoCTH, pasHbii 1,0 mB.

JononHuTtenbHasi norpewwHocTb g, 00yCcnoBrneHHas CoONpoTUBIIEHMEM B LIENU BCMOMOraTeNbHOro 3NeKTpo-
0a pornxkHa 6biTb He 6onee 0,25 gonen OCHOBHOW MOTPELUHOCTY.

5.6.5 KoHTponb 0CHOBHOM abCoNOTHOM NOrpeLLHOCTN Npubopa NPon3BoaUTCS B YCIOBUSAX, OFOBOPEHHBIX B
pasgene 5.4.
5.6.5.1 KoHTponb OCHOBHOWM abCOMOTHON NOrpeLlHOCTM Npubopa B peXxmMMe N3MepeHus TemnepaTypbl aHa-
NM3NpyemMoro pacteopa Npou3BOAUTbL NMyTEM CPaBHEHUS MOKa3aHWA OUCMNes C NoKa3aHUSIMU KOHTPOSIbHOro Tep-
MomeTpa crneayoLm obpasom:
- MNOrpysvTb AaTyuMK TeMmnepaTypbl U KOHTPOMbHbLIA TEPMOMETP B COCYA C BOAOW KOMHAaTHOW TemnepaTty-
pbl;
- nocrne ycCTaHOBMEHWUsi MoKasaHWn 3adMKCUPOBATb 3HAYEHWs TemnepaTypbl NO gucnnet npubopa u
TEPMOMETPY.
OcHoOBHYI0 abCcontoTHY NOrpeLlHOCTL Npubopa paccynTaTtb No popmyre:

A= tnp - trepm, (12)

12



MTWNC2.840.009 O

roe A - ocHoBHast abcontoTHasA NorpeLLHOCTb Npubopa B pexume namepeHus Temneparypsl, °C;

tnp - 3HaYeHMe TemnepaTypel Mo Aucnneto npudopa, °C;
trepw - 3HAYEHME TEMMEpATYPbI BOAbI, U3MEPEHHOE TEpPMOMETPOM, °C.

OcHoBHas abconoTHas NOrpeLHoCTb AoMmkHa 6bITb He Bonee + 1 °C.
5.6.5.2 KoHTpOsb OCHOBHOWM abCONOTHOM NOrpeLlHoCTM Nnpnbopa B pexxnme namepenms pH.
Mpun npoBedeHUN NPOBEPKM TEMMEpPaTypbl pacTBOPOB, NUCMOMb3YEMbIX OIS HACTPOWKU, U KOHTPOMbHOIO He
[JOMKHbI oTnNn4yaTbes bonee, yem Ha 1,5 °C.
KoHTponb OCHOBHOW abCOMOTHOM MOrpeLlHoOCTM Npou3BoddaAT no pabounmm atanoHam pH 2-ro paspsga
FOCT 8.135 npn aBTOMaTMYECKOM TEPMOKOMMNEHCALUN MO CreayoLwen MeToamke:
- HacTpouTb Npubop B pexume namepeHuns pH, cornacHo ykasaHusm 3KCnnyaTauuoHHOW OOKYMEHTaLUuK,
no ABym pabounm atanoHam pH n3 ctaHgapT-TutTpoB mogudmkauum 5 (4,00 pH) n mogncdukaumm 14
(9,23 pH) MOCT 8.135 npu Temnepatype (20 + 2) °C (TemnepaTypa pacTBOPOB He JOSMKHA OTNNYaTbLCS
oonee, yem Ha 0,5 °C);
- 1M3MepuTb 3HayeHne pabouero atanoHa pH B pactBope moaudukauum 9 (6,87 pH), 3admkcmpoBaTtb
3HaueHve TemnepaTypbl pacTeopa t,, °C.
OCHOBHYH abCconoTHYHO NOrpeLIHOCTb NpuMbopa paccymTaTtb No dopmyne:

A = pHq, - pHt, (13)

roe A - ocHOBHasi abcontoTHasA NorpeLHocTb Nnpubopa B pexnme namepenuns pH, pH;
pHpp - 3Ha4YeHve pH pacTeopa no gucnneto npubopa, pH;
pH; - TabnunyHoe 3HayeHne pH pacTteBopa npu gaHHow Temnepartype t, (npusegeHo B FTOCT 8.135),
pH.

OcHoBHaga abcontoTHas NorpeLLHocTb AofmkHa ObiTh He 6onee + 0,05 pH.
5.6.5.3 KoHTponb OCHOBHOWM abCOMTHOWM NorpelHocT npubopa B pexmnme pNO; npousBoasT crieqyto-
wmm obpasom:
- HacTpouTb NpMBOp, COrnacHoO ykasaHWsiM 3KCyaTaunoHHOW AOKYMeHTauun, anst pabotsbl B pexnme pNO;
no AByM pacTteopaM ¢ akTmBHocTbio pNO3; 4,00 pX 1 2,00 pX;
- n3ameputb 3HadeHne pNO; KOHTponbHOro pacteopa 3,00 pX.

lNMpumeyaHue — MeToguKka NPUroToBMNEHNS PaCTBOPOB NpMBEAEHA B METOAMKE BbINOSIHEHUS U3MEPEHWIA.
OCHOBHYH abCconoTHYHO NOrpeLIHOCTb NpuMbopa paccumTaTtb No dopmyne:
A = pXmM - pXHOM ) (14)
roe A - ocHoBHasi abcontoTHasi NOrpeLwHoCTL Npmubopa, pX;
pPXyau — N3MepeHHoe 3HaveHne pNO3 KOHTPONBHOrO pacTeopa, pX;

pXuom — HOMMHanbHoe 3HadveHne pNO; KOHTponbHOro pacteopa, pasHoe 3,00 pX.
OcHoBHas abcontoTHas norpelHocTb pPNO3 gomkHa 6bITb He 6onee + 0,04 pX.

5.6.5.4 KoHTponb oCcHOBHOM abCoNOTHOM NOrpeLHoCcTn npubopa nNpu aKcnnyataumMm B KOMMEKTe C MOHO-
CeneKkTUBHbIMY aneKkTpoAamu, oTindHbIMK oT pH 1 pNO3; NPOBOAAT B YCNOBUSX, YKa3aHHbIX B METOAUKE BbIMNON-
HeHus namepeHui (nanee MBW). MBU gonxHa 6bITb aTTecToBaHa B cooTBeTcTBMM ¢ TpeboaHuammn FTOCT 8.010.
MNpoBOAAT n3MepeHve nokasaTens akTMBHOCTY aHaNU3npyeMoro noHa pX B KOHTPOINbHOM pacTBOpe.
PesynbTat nsmepeHnus JomkeH yaoBreTBOPSATh YCIIOBUIO:

pX — pX, <K, (15)

roe pX, - BENCTBUTENbHOE 3HAYeHNe NoKa3aTens akTMBHOCTU aHanu3npyemoro pacTeopa;
K — HopmaTuBe onepaTMBHOro KOHTponsa To4yHocTn MBI

13
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5.7 OdopmneHune pe3ynbTaToB NOBEPKU

5.7.1 PesynbTaThl 3aHOCATCA B NPOTOKOS Mo dhopme npunoxeHus E.

5.7.2 PesynbTaTbl NOBEPKM CUMTAOTCA NOMOXKUTENBHLIMU, ecnn Npubop yooBneTBopsieT BceM TpeboBaHu-
sIM HacTosILLe METOANKN NOBepKU. B aToM cnyyae 3anonHaeTcst CBMAETENBCTBO O MOBEpKe No hopme Npunoxe-
Hua [T TKIM 8.003-2011.

5.7.3 Pe3ynbTaTbl NOBEPKN CHUTAIOTCHA OTpuULATENbHbIMK, €CIN NPU NPOBEe4EHMM NMOBEPKU YCTAHOBMIEHO
HecooTBeTCTBME NoBepsieMoro npubopa xoTa 6bl 0ogHOMY M3 TpeOOBaHUI HACTOSLLEA METOAMKN NMOBEPKU. B aToM
cnydae BblgaeTcsd 3aknoveHme o HenpurogHocth no coopme npunoxenna [ TKM 8.003-2011 ¢ ykazaHnem npuymH
HEeNpUrogHocTu.

6 TPAHCINOPTUPOBAHUE

6.1 [Mpunbopbl TpaHCNOPTUPYIOTCA B YNaKOBaHHOM BuAE B 3aKpbITOM TpaHcrnopTe noboro Buaa (B camore-
Tax - B OTannmMBaeMblX repMeTU3NpoBaHHbIX oTcekax). Npu xene3HogopOXHbIX NepeBo3kax BUA OTMPABKM - Mef-
Kue.
YcnoBusi TpaHCNOPTUPOBaHMS NPMOOPOB B yNakoBKe NpeanpusaTUS-M3roToBUTENS COOTBETCTBYIOT YCIIOBUSIM
xpaHenus 5 no FOCT 15150-69 .
He ponyckaeTcs nepeBo3ka B TPaHCMNOPTHBLIX CpeacTBax, MMELNX cnebl NepeBo3KN akTUBHO OENCTBYHO-
LLIMX XMMUKATOB, LIEMEHTA U yrns.
Bo Bpemsi norpy3o4Ho-pasrpy3o4HbIX paboT 1 TPaHCNOPTUPOBAHUS ALIMKN HE OOIDKHbI MOABEpPraTbCs PE3KUM
yaapam v BO3genCcTBUI0 aTMOCepPHbIX OCaaKOB.
Cnocob yknagku SILMKOB Ha TPaHCMOPTHOE CPEACTBO OOIMKEH UCKMoYaTh MX NepemeLLeHne B nyTn cneno-
BaHWS.
Mocne TpaHcnopTMpOBaHMA Npy OTpuuaTenbHbIX TeMnepaTypax npubopbl nepen akcnnyataumen SOSmKHbI
ObITb BblAEpXKaHbl B HOPMaribHbIX YCITOBUSIX B TeYeHNe 24 u.

7 NPABUNA XPAHEHWUA

7.1 XpaHeHune npubopoB A0 BBOAA B IKCMMyaTaLMIO B yNaKOBKE NpeanpuaTMsa-u3roToBUTENs JOMKHO COOT-
BeTCTBOBaTbL ycroBusiM xpaHeHuss 1 no FOCT 15150-69. MNpegenbHbin CPoK 3awmuTbl 6€3 nepekoHcepsaumm - 3
roga.

[aHHoe TpeboBaHMe OTHOCUTCH TOMbKO K XPaHEHWUIO B CKIMaACKMX NOMELLEHNsIX NoTpebutens n nocrasLLmka,
HO He pPacnpoOCTPaHAETCS Ha XpaHeHWe B XeNne3HOLOPOXHbIX CKrnagax.

7.2 XpaHeHne npnbopoB 6e3 ynakoBku criegyeT Npou3BoaMTb NpM TeMnepaType OKpyXKatoLlero Bo3gyxa ot
10 o 35°C v oTHocUTENbHOI BnaxHocTh a0 80% npu TemnepaTtype 25°C.

B nomelueHusax gns xpaHeHus npubopoB He OOSMKHO ObITh MbifM, NAPOB KACMOT, LENoYel, arpeCCuUBHbIX
rasoB 1 Apyrux BpeaHbIX NPUMECEN, BbI3bIBAOLLMX KOPPO3MIO.

8 KOHCEPBALUA

MoHomep M-160M nogBeprHyT Ha npegnpuaTumn-usrotosutene koHcepsauum cornacHo NOCT 9.014-78 no
BapuaHTy 3awmTtbl B3-10 1 ynakoBaH No BapuaHTy ynakoBku BY-5.

MpenenbHbIN CpoK 3awwmThl 6e3 nepekoHcepBaumm 3 roga.

Mpu KoHCcepBauuM Npubopa M3 BCMOMOraTesbHbIX 3M1EKTPOAOB BbINMBAETCS INEKTPONUT, 3NeKTpoabl Npo-
MbIBaOTCA ANCTUNITMPOBAHHOM BOAOW M NPOCYLUMBAOTCS.

CBefeHust 0 nepekoHcepBaLmm npudopa npmMeeaeHsl B Tabnumue 8.

Tabnuua 8

[ata HanmeHoBaHwme paboTbl Cpok genctsus, rogbl [omkHocTb, hamunusa n
Nnoanuchb
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9 OABMWXEHUE NMPUBOPA NMPU 3KCNMITYATALUAN

9.1 CsefeHus 0 ABKEHUN NpMbopa Npu aKCnnyaTtaumm npmsegeHsl B Tabnvue 9.

Ta6bnuua 9
Hapa6oTka Moanuck nuua,
Hata loe ycTa- Oara C Hayamna akc- | mocne nocned- | MNMpuunHa NpPOBOAMVBLLETO
yNakoBKu HOBIEHO CHATUSA nnyaTaumm HEro pemMoHTa | CHSTUA | YCTaHOBKY (CHSITWE)

9.2 CeefeHunsi 0 3aKkpensieHmMmn npubopa npu aKkcnnyaTaumm npuBegeHsl B Tabnuue 10.

Ta6nuua 10
HormxkHocTb, hamu- OcHoBaHue (HanMeHoBaHNE,
HaumeHoBaHue nsgenus nvsa 1 MHUUMan.l HOMep M JaTa LOKYMEHTa) MpumeyaHue
3akpenneHne | OTkpenneHue
10 CBMOETENbCTBO O NPUEMKE
MoHomep nabopatopHbii M-160M 3aBoackon Ne M3roTOBIEH U NPUHAT B COOTBETCTBUM C 00513a-

TenbHbIMM TPebOBaHMAMM TFOCYAAPCTBEHHLIX CTAHOAPTOB, OEWCTBYHOLIEN TEXHUYECKOW OOKYMEHTauuew, Oew-
cteyrowmmn TY PB 400067241.007-2013 1 npusHaH rogHbIM A8 aKCnnyataumu.

KoHTponep OTK
M.1.
nn4Has nognucb paclundpoBka noanucu
rog, Mecsu, 41crno
11 CBUAETEJNIbCTBO Ob YNAKOBbLIBAHUU
NoHomep nabopatopHbii N-160M 3aBoackon N ynakoBaH cornacHo TpeboBaHusaM, npegycMoT-

PEHHbIM B ENCTBYIOLLEN TEXHUYECKON LOKYMEHTALMW.

YnakoBLMK

NMYHas noanuchb pacLuncpoBKka noanucy

15
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12 TAPAHTUUHBIE OBA3ATENLCTBA

12.1 N3rotoBuTtenb rapaHtTupyeT cootBeTcTBMe noHomepa U-160M TpeboBaHWSIM TEXHUYECKUX YCIOBUW,
npu cobnogeHnn noTpebrtenem npaBun aKCnyaTauum, TPaHCNOPTUPOBAHUS U XPaHEHWS.

12.2 MapaHTUIAHBIN CPOK XpaHeHUs1 6 MecsALEB CO AHS U3rOTOBMNEHUS.

12.3 MapaHTUiAHBIN CPOK aKchnyaTauun - 18 mecsaueB co AHSA BBOAA B AKCNyaTaumio.

12.4 MNMoTpebutens NMeET NpaBo Ha rapaHTUNHOE obCnyXuBaHue npnbopa B TEYEHNE rapaHTUAHOIO Cpoka
aKkcnnyaTauuun. FapaHTUNHBIA peMOHT noHomepa M-160M, npuHagnexxHOCTeNn U CMEHHbIX YacTen BNAOoTb A0 3a-
MEHbl MOHOMEpa B LIeNIOM, €CIU OHW 3a 3TO BpPeMS BbINAYT U3 CTPOSA UMK UX XapakTEPUCTUKU OKaXKYTCH HUXKE
HOPM TexHuYeckux TpeboBaHu npousBoasaTcs 6e3B803mMe3gHO Npu YCroBUK, YTO MX paboTocnocobHocTb Gbina
HapyLleHa BcrneacTeue gedekra n3rotoBneHus.

12.5 MapaHTUIHbIA PEMOHT HE NPOU3BOANTCS B CEAYIOLWNX Ciy4vasX:

- OTCYTCTBWE UMW NOBPEXAEHNE NNomo;

- HapyLlleHwe npaBwun 3KcnnyaTaumm npubopa;

- HanuyMe MexaHu4ecKMX MOBPEXAEHWN, MONbITKN PpeMOHTa KeM-Nmbo, KpoMe NpeanpusaTuii, ocyLLecTB-

NALWUX rapaHTUNRHbBIA PEMOHT.
12.6 CBeaeHunsi 0 peknamaumsax
Mpu BbIXOAE M3 CTPOsi Mpubopa B Nepuog rapaHTUNHOIO CPoKa, NoTpeduTenem AomkeH ObiTb cCoOCTaB-
NeH akT C ykazaHMeM NPU3HakoB HeMcnpaBHOCTEN. AKT C ykasaHMeM TOYHOro agpeca u Homepa TenedoHa noTpe-
OuTens BbiCbINAeTCs B agpec npeanpusaTUa-u3roToBUTens.

12.7 o Bonpocam rapaHTUMHOIO 1 NOCMerapaHTUMHOIO peMOoHTa obpallaTbCs No agpecam:

M3rotoBuTens:

000 «AHTEX»

yn. MarapuHa, 89, 246017, r. lomenb, Pecnybnuka benapyce.
TenedoH: +375(232) 75-11-10
dakc: + 375 (232) 75-22-74

ABTOpPM30BaHHbIE cepBUCHbIE LEHTPbI OO0 “AHTex” :

ron «Ontuka-Cepsuc Mnioc»
yn. barpatuoHna, 62, kom.1, 220037, r. MuHck, Pecnybnuka benapycb
TenedoH: + 375 (017) 235-84-52

POl 3aposckun H.U.
yn. Mopbkoro, 52 kB. 42, 14000, r. YepHuros, YkpanHa
Ten./dakc +38 (0462) 97-07-48

Y «AHanuTtuka»
yn. Ceobogael, 7, 29000, r. XMenbHUUKMIA, YKpanHa
TenedoH: + 38 (0382) 70-41-05

000 «N3mepuTenbHbIe NPUOOPbLI»
MockoBckui np.,n.65 nutep 1,196084, r. Caxkt-leTepbypr, Poccus
TenedoH:+7 (812) 331-98-80
+7 (921) 638-68-84

®I1-MN Kninno O.M.
Mepeynok MNpopesHon, 4.20, 39617, r. Kpemenuyr, MNonTtaBckas obn., YkpavHa
TenedoH: +380 (5366) 3-12-51

YN «Pemnpubop-CepBuc»
yn. HoBatopckas, 2a, 220053, r. MuHck, Pecnybnvka benapycb
TenedoH: +375 (17) 233-42-86
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Pry «KpacHosipckum LLICM»

yn. Basunosa, 1A, 660093, r. KpacHospck, Poccus
Ten./cakc +7 (3912) 36-60-25

Bce npeabsaBnsiemble peknaMauum n nx KpaTkoe cogepxaHne perucTpypyroTes.
"apaHTUIHBIN CPOK NPOANEBaETCHA Ha BpeMs OT Nnodayn peknaMmauumm 4O BBEAEHUS B CTpou npubopa cuna-
MU NPEeANPUATUIA, OCYLLECTBASIOLINX rapaHTUAHBLIN PEMOHT.
13 NMPOYUE CBEOEHUA

CsefieHVs1 0 CyMMapHOW Macce AparoleHHbIX MeTannos B npeobpa3oBarerne:

30/10TO - 0,0222739r.
cepebpo - 0,1972686 r.
nannagumn - 0,00853r.

B anektpoage 3BJ1 1M3.1 cogepxutca 0,64583 r cepebpa Cp999 NOCT 6836.
KonunuyecTtBo AparoLeHHbIX MeTanmnoBs, BXOASALLUMX B USMeEpPUTENbHbIE 3NEKTPOAbI, B COOTBETCTBMM C Nacnop-
Tamu Ha HUX.

CI/IJ'IbHOLI,eVICTByIOLIJ,VIX A0O0BUTbIX BELLECTB |'|p|/|60p HEe COOEpPXWUT. YTunusaumsa npon3BoanTCA B COOTBET-
CTBMU C NpaBunamMmm n Hopmawvu, ,EI,GIZCTB)/I-OLIJ,VIMI/I Ha npeanpuAaTun nosib3oBartens.
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NPUNOXEHUE A
(obsi3ameribHoe)

Cxema yCcTaHOBKW AJ151 POBEPKM OCHOBHbIX XapakTepUCTUK NpeobpasoBaTtens

MNpeofpaaoeaTens

T /s e 230N
a0H
Ben. Lam. A .

o] e
2/
MarasuH
1 CONPoTWEMN.
/"/_
(4 1+ B - | -4 .gg‘r’
Ben, Mam, + - -
¥ EBH.
MUTSTOD KomnapaTop
SnekTRO OHO [ ~
cmcmrﬁ? HE NDAAE HAN

1.  Kabenb MTWNC6.644.001-01
2. Kabenb MTWNC6.644.037
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NMPUNOXEHUE B

(obsi3amernbHoE)

OCHOBHble TEXHMYECKME OaHHbIe TepMoKomMneHcaTopa

MTWNC2.840.009 O

1 HomunHanbHoe conpoTMBneHne nnatuHoBoro tepMmokomneHcartopa (TK-06) npu temnepatype ( t ) B vH-
Tepsane ot MuHyc 20 °C go 150 °C onpepgenseTcs ypaBHEHNEM:

R =1000 - [1 + 3,9083-10"-t—5,7750- 10" -°].

HomuHanbHble 3HaveHus conpoTmBneHna nNNaTtnHOBOINro TepMOKOMMEHCcAaTopa Npu pasfiMdHblX TeMneparty-

pax npueegeHsbl B Tabnuue b.1.

Ta6bnuua 5.1

Temnepartypa, °C -20 0 20 40 60 80 100 150
ConpoTuBneHue TepmMo-

KomneHcaTtopa, OM 921,6 1000 | 1077,9 | 11554 | 1232,4 | 1309,0 | 1385,1 | 1573,3
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Fpap,yVIpOBquaﬂ Tabnuua onst OAHOBANEHTHbLIX KATUOHOB

NPUNOXEHUE B
(obsizameribHoE)

Ta6bnuua B.1
Temnepartypa pacteopa, °C
pX+ -20 0 20 40 50 60 80 100 150
E, mB
-20 1356,12 | 1463,26 | 1570,39 | 1677,53 | 1731,10 | 1784,67 | 1891,80 [ 1998,94 | 2266,78
-19 1305,90 | 1409,07 | 1512,24 | 1615,41 | 1666,99 | 1718,57 | 1821,74 | 192491 | 2182,83
-1 408,81 433,55 | 46540 | 497,04 | 512,91 528,79 | 560,53 592,27 671,46
0 351,59 379,36 | 407,14 | 434,91 448,80 | 462,69 | 490,46 518,24 587,68
1 301,36 325,17 348,97 372,78 384,69 396,59 | 420,40 444 21 503,73
2 251,13 | 270,97 | 290,81 310,65 | 320,57 | 330,49 | 350,33 370,17 419,77
3 200,90 | 216,78 | 232,65 | 24852 | 256,46 | 264,39 | 280,26 296,14 335,82
4 150,68 162,58 174,48 186,39 192,34 198,29 210,20 222,10 251,86
5 100,45 108,39 116,32 124,26 128,23 132,19 140,13 148,07 167,91
6 50,22 54,19 58,16 62,13 64,11 66,09 70,06 74,03 83,95
7 0 0 0 0 0 0 0 0 0
8 -50,22 -54,19 -58,16 -62,13 -64,11 -66,09 -70,06 -74,03 -83,95
9 -100,45 | -108,39 | -116,32 | -124,26 | -128,23 | -132,19 | -140,13 | -148,07 | -167,91
10 -150,68 | -162,58 | -174,48 | -186,39 | -192,34 | -198,29 | -210,20 | -222,10 | -251,86
11 -200,90 | -216,78 | -232,65 | -248,52 | -256,46 | -264,39 | -280,26 | -296,14 | -335,82
12 -251,13 | -270,97 | -290,81 | -310,65 | -320,57 | -330,49 | -350,33 | -370,17 | -419,77
13 -301,36 | -325,17 | -348,97 | -372,78 | -384,69 | -396,59 | -420,40 | -444,21 | -503,73
14 -351,59 | -379,36 | -407,14 | -434,91 | -448,80 | -462,69 | -490,46 | -518,24 | -587,68
19 -602,72 | 650,34 | -697,96 | -745,57 | -769,38 | -739,19 | -840,80 | -888,42 | -1007,46
20 -652,95 | -704,53 | -756,11 | -807,70 | -833,49 | -859,28 | -910,87 | -962,45 | -1091,41
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NMPUNOXEHUE I

(cnpasoyHoe)

Fpap,yMpOBquaﬂ Tabnuua gns AByXBall€HTHbIX aHUOHOB

MTWNC2.840.009 O

Tabnuua I'1
Temnepatypa pacteopa, °C
pX "~ 0 20 40 50 60 80 100
E, vB
0 -81,29 -87,24 -93,20 -96,17 -99,15 -105,10 -111,05
1 -54,19 -58,16 -62,13 -64,11 -66,10 -70,07 -74,03
2 -27,10 -29,08 -31,07 -32,06 -33,05 -35,03 -37,02
3 0 0 0 0 0 0 0
4 27,10 29,08 31,07 32,06 33,05 35,03 37,02
5 54,19 58,16 62,13 64,11 66,10 70,07 74,03
6 81,29 87,24 93,20 96,17 99,15 105,10 11,05
7 108,39 116,33 124,26 128,23 132,20 140,13 148,07
8 135,49 145,41 155,33 160,29 165,25 17517 185,09
9 162,58 174,49 186,39 192,34 198,30 210,20 222,10
10 189,68 203,57 217,46 224,40 231,35 245,23 259,12
14 298,07 319,90 341,72 352,63 363,54 385,37 407,19
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NPUNOXEHUE O
(obsizamernbHoE)

I'Iepequb N3MEPUTETTbHbIX 3N1EKTPOAO0B, NOCTaBNIAE€MbIX MO OOMNOJTHUTENTbHOMY 3aKasy

CteknsiHHble nabopartopHble pH-anekTpoabl

Tabnuua [.1
OnekTpu- KoopanHaTbl nsono-
OwnanasoH | Pabouas| u4eckoe TEeHLManbHOM TOYKN
Twvn namepexus, | Temnepa-| conpotus- | pHi, pH Ei, mB HasHa4veHue
pH Typa, °C | neHwue,
MOm
3CJ-43-07 CP 0-12(25°C) 0-40 10 - 90 7+0,3 -(25 £ 25) OO6LL. Ha3HayeH.
0-10(40°C)
9CN-63-07 CP 0-14(25°C) | 25-100 | 250-750 | 7+0,3 -(25+ 25) O6L. Ha3Ha4eH.
0-11(80°C)
3C-71-11 (CP) -0.5-12 20 -50 10-90 2,0 -75 Crepunusyemblv
3C-10601 K80.7 0-12 0-100 10-80 7+0,3 -(25 + 30) O6L. Ha3HaYeH.
(40,3
3C-10301 K80.7 0-14 20-100 150-450 7+0,3 -(25 £ 30) O6L. Ha3Ha4eH.
(4+£0,3)
OCK-10601 K80.7 0-12 0-100 10-80 7+0,3 -(25 £ 30) O6L. Ha3HaYeH.
(40,3
OCK-10301 K80.7 0-14 20-100 150-450 7+0,3 -(25 + 30) O6L. Ha3HaYeH.
(4+0,3)
OCT-0201 K80.7 0-12 0-40 5-30 1,3+ 0,3 | -(1905 + 30) | TBEPAOKOHTAKTHbI
OCT-0301 K80.7 0-14 25-100 ] 150-450 | 2,2+0,3 | -(1908 + 30) | TBEPOOKOHTAKTHBIV
OCT-0601 K80.7 0-12 0-100 10-80 2,2+ 0,3 | -(1976 + 30) | TBEPOOKOHTAKTHBbIN

NoHoceneKkTMBHbIE ANeKTpoAabl

Ta6bnuua .2
Tun Onpepgensiemblii [nanasoH nsmepeHus, Pa6oyasi Temnepatypa, °C
MOH MOJIb/N
1 2 3 4
3CI-51-07 CP Ag'/Na* (5x10" - 10°) / (3 - 10™) 0-60
3CC-01 (CP) Ag'/S” 4x10" - 10° 5 - 50
3CIN-91-07 CP K'/INH," (1-3x10%)/(1-107) 0-80
3C-10-07 Na’ 3-3x10° 10 - 100
3OM-CI-01 (CP) cr 0.6 — 3x10™ 5-50
3OM-I-01 (CP) I 10" - 107 5-50
3M-CN-01 (CP) CN 107 - 107 5 - 50
3A-2 (CP) S~ 10" - 3x10™"° 0-60
3CC-01 (CP) S/Ag’ 1-107 20 - 90
3NNC-121K K 80.7 K 1-10° 5-50
QNNC-121NH, K 80.7 NH," 5x10" — 5x10° 5 — 50
ANNC-121NO, K 80.7 NO; 3x10" - 107 5-50
3NNC-121Ca K 80.7 Ca" 10" - 5x10™ 5 — 50
3NMC-131Ag K 80.7 Ag’ 10" — 5x10” 5 — 50
3NNC-131Cu K 80.7 Cu”™ 10" - 10" 5 — 50
3NINC-131Pb K 80.7 Pb™ 10" -10° 5—50
3NNC-131Cd K 80.7 cd™ 107 - 10" 5 — 50
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MpoponxeHne Tabnuubi A.2

MTWNC2.840.009 O

1 2 3 4
3NINC-131F K 80.7 F 10" =10 5-50
3NNC-131CI K 80.7 Cr 10" — 3x10™ 5-50
3NINC-131Br K 80.7 Br 107 -10° 5-50
3NNC-131J K 80.7 J 107 -10° 5-50
ONMNC-131Li K 80.7 Li* 1-10" 5-60
3NNC-112Na K 80.7 Na* 107 - 107 5-60
QNINC-142Na K 80.7 Na"* 10" - 10" 5 - 60
3M-09.01.01 K 80.7 CIO, 107 -10° 10-50
3M-11.01.01 K 80.7 Ba** 107 - 5x10™ 10-50
9OK-14.01.01 K 80.7 Hg™ 1-10° 5-50
9K-16.01.01 K 80.7 SCN’ 107 -10° 5-50
9K-15.01.01 CN 10%-10° 5-50

Pepokc-anektpoabl
Tabnwvua A.3
Tun Paboyasa Temnepartypa, °C
OMNB-01 CP 0-150
3TM-02 (CP) 0-100
30-01 (CP) 0-60

23



MTWNC2.840.009 $O

MpunoxeHue E
(pekomeHOyemoe)

dopma NpoToKona NoBepPKM

Jner
JlucTtoB

MpoTokon Ne 200_r.

NoBEpPKU 3aBopackon Ne

N3roTOBMNEHHOro 200 _r.

Ta6nuua E.1
HanmeHoBaHne meTponornyecknx | 3HadveHue no THIA dakTnyeckoe CooTBeTcTBME Na-
XapaKTEPUCTUK pameTpy

MpoBepky npoBoAnn
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