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PyKoBOZICTBO 1O 3KCIUTyaTallMy MIPEIHA3HAYEHO JIJISl U3YUYEHUS] TEXHUUYECKUX Xa-
pakrepuctuk pH-metpa MAPK-902 (nanee — pH-meTp) u mpaBmII €ro 3KCIuTyaTarim.

pH-Mmetp cootBercTByeT TpeboBanusiMm ['OCT 27987-88 «AHanuzaTopsl KuI-
koctn noteHuuomerpuueckue I['ClI», Texnmueckux ycmouii TY 26.51.53-024-
39232169-2021 (upentuunsl TY 4215-024-39232169-2006) u KOMILJIEKTa KOH-
cTpykTtopckoi nokymentauuu BP31.00.000.

1 BHUMAHME: KoHcTpyKIUH 3JIEKTPOAOB M 0J10ka nmpeodpa3oBaTesib-
Horo coxep:xkart crexao. Ux HEOBXOJINUMO OBEPEI'ATH OT YJIAPOB!

2 BHUMAHMUE: B wu3nenum HCHOJAbL3yeTCH IJIEHOYHAS KJaBUATYpa.
N3BET'ATH HAKKATHUSA KHOIIOK OCTPBIMU INPE/IMETAMUA!

1 ONMUCAHUE N PABOTA
1.1 HasHayeHue u3denus
1.1.1 HammeHoBaHune 1 obo3HayeHne n3genus

Ob6o3nauenne pH-merpa coctout u3 o0o3HaUeHHUs UCTONHEHHS pH-meTpa u
o0o3Hauenust TVY.
O6o3Hnauenne ucrnoaHeHus: pH-metpa:
MAPK-902 X / X / X

HaumenoBanue pH-metpa

Ucnonuenne pH-meTpa no tumy 610ka JaTYNKOB:
BbJ1-902 (6e3 3Haka);

B/1-902A — «Ax;

BJ1-902MIT — «MI1D».

Hcnonuenune pH-meTpa no crnocody MoHTaxka
0J10Ka peoOpa3oBaTEIHLHOTO:

IUTOBOM (0€3 3HaKa);

HAaCTEHHBIN — «1».

HNcnonnenne pH-MeTpa 10 HOMUHAJIIBHOMY HaIIPSKEHUIO
MATAKOLIEW CETH IEPEMEHHOIO TOKA!

220 B (6e3 3Haka);

36 B —«36».




[Tpumep obo3nauenus pH-merpa:

pH-metp ¢ GiokoM mpeoOpa3oBaTeNbHBIM HIUTOBOTO HCIOJIHEHHS, OJIOKOM
nataukoB b/[-902 u nanpsokenuem nuranus 220 B:

pH-memp MAPK-902 TV 26.51.53-024-39232169-2021.

pH-metp ¢ 6iokoM mpeoOpa3oBaTeNbHBIM IIUTOBOTO HCHOJHEHHS, OJIOKOM
natuyukoB b/[-902A u HanpspkeHueM nutanus 36 B:

pH-memp MAPK-9024/36 TY 26.51.53-024-39232169-2021.

pH-MeTp ¢ 610kOM TpeoOpa3oBaTeIbHBIM HACTCHHOTO HCIOJHEHUS, OJIOKOM
nataukoB b/[-902MII u nanpsbkeHuem nutanus 36 B:
pH-memp MAPK-902MI1/1/36 TY 26.51.53-024-39232169-2021.

1.1.2 pH-MeTp npenHasHauyeH Uisi U3MEPEHUN aKTUBHOCTH MOHOB BOAOpPOAA
(pH) u Temneparyps (°C) BoaHBIX pacTBOPOB, a Takxke IJC (MB) pH-3nexTponos.

1.1.3 OGnacTb NpUMEHEHUS — U3MEPEHUE aKTUBHOCTH HOHOB Bojiopoja (pH) B
BOJHBIX PAacTBOpax Ha OOBEKTaX TEIJIOBOM M aTOMHOW SHEPreTUKH, XUMHUYECKOM,
METaJUTypruueckoi, GpapMareBTUYECKO MPOMBIIIIEHHOCTH, B CETbCKOM XO3SHCTBE,
B OMOJIOTHH U JPYTUX OTPACIIAX.

1.1.4 Tun uzmepuTenbHOrO NMpeodpaszopartes (gajiee — npeodpa3oBaTep):

— paboTaronuii ¢ YyBCTBUTEIHHBIM 3JIEMEHTOM JJII U3MEPEHHUN aKTUBHOCTHU
1oHOB Bojiopoja (pH);

— C raJiIbBaHUYECKUM pa3JIeJICHUEM BX0J1a U BBIXO/A;

— C YCTPOMCTBOM HMHJUKAIIUY;

— C JABYMS KaHaJlaMU U3MEPEHUN;

— B BHJIe OJIOKOB JIJIS IIMTOBOT'O JIMOO HACTEHHOTO MOHTa)Ka M 0JI0Ka YCHUJIMTEIIS,

— ¢ npeoOpa3oBaHUEM PE3YNIbTaTOB U3MEPEHUN B YHHU(PUIMPOBAHHBIA DJIEK-
TPUYECKUIN BBIXOJHON CUTHAJ MOCTOSHHOIO TOKa M 0OMEHOM MH(oOpMaluei mo uH-
tepdeiicy RS-485.

1.1.5 Twun 4yBCTBUTENBHOTO JIEMEHTA:

— TpoTo4HO-TIOrpyxHOM (6510KM HaTunkoB b/1-902 u B/1-902A);

— MarucTpajibHO-NOTpyxkHOi (010K naruukoB bJ[-902MII).

1.1.6 Tunbl TPUMEHSIEMBIX OJJIEKTPOJAOB B 3aBUCUMOCTH OT WCHOJHECHUS
pH-meTpa npusenens! B Tabnuue 1.1.

Tabnuya 1.1

Hcnonuenune pH-merpa Tun npumMeHseMbIxX Hsrorosurens

MAPK- JIEKTPOJIOB

902, 902/1, Onextpon crexiassaubi 9C-10601/7(K80.7)
902/36, 902/1/36 Onektpop cpaBaenus: ICp-10106-3,0(K80.4) OO0 HIIO
902A, 902A/1, ONEeKTPOJI CTEKIJITHHBI KOMOMHUPOBAHHBIN «M3mepurenbHasd
902A/36, 902A/1/36 9CK-10617/7 (K 80.7) texuuka UT»,
902MII, 902MI1/1, DIIEeKTPO CTEKISTHHBI KOMOMHUPOBAHHBIN I. Mockea,
902MI1/36, 902MI1/1/36 | DCK-10617/7 Poccus




IIpooonocenue mabauywl 1.1

Ucnonuenue pH-metpa Tun npumMeHsaeMbIX N3roroButens
MAPK- 3IEKTPOJOB
902A, 902A/1, KomOunupoBannsbiii pH-31ekTpoa JUMO
902A/36, 902A/1/36, C reJIEBBIM 3aII0HEHUEM, GmbH & CO,
902MI1, 902MI1/1, tun 201020/51-18-04-22-120/837 Fulda Germany
902MI1/36, 902MI1/1/36 | pH->nekTpos ¢ TeneBoii CHCTEMOM CpaBHEHHS, Mettler-Toledo
tui InPro 4800 GmbH, Germany
KomOunuposauusiit pH-anexrpon ID 4510 GonDo, TaiiBanb
Komb6unuposanusiii pH-amexTpon Nengshi, Kurait
ASPA3111-100-2.1M
Komb6unupoBanusiii pH-anexktpon SZ 195.2 B&C Electronics,
Wranus
Kom6unuposanusiii pH-anextpon G201S Shanghai, Kurait
Il pumeuanue— Bo3MOXHO IPUMEHEHHUE IPYTUX JEKTPOJOB, XapaKTEPUCTHUKHU KO-
TOPBIX HE XYK€ YKa3aHHBIX DJIEKTPOIOB.

1.1.7 Tun pH-meTpa — ¢ npeaBapUTEIbHBIM JIEKTPOHHBIM YCUITUTEIEM, Tallb-
BaHMYECKH Pa3Bsi3aHHBIM OT MpeoOpa3oBaTessi U YCTAHOBIEHHBIM B HEMOCPEICTBEH-
HOM OJIM30CTU OT AJIEKTPOJOB C LENbI0 YBEIWYEHUS JIOMYCKAEMOTO PACCTOSIHUS
MeX Iy MpeoOpa3oBaTeeM U JIEKTPOIHONU CUCTEMOM.

1.2 OcHo8HbIe napamempbl U pa3Mepbl

1.2.1 Bug knmumatuyeckoro wucnoinHenuss pH-merpa — VYXJI 4 mo
I'OCT 15150-69, HO tipu 3TOM TeMIlepaTypa OKPY>KArOLIEro BO3yXa MpH KCILTya-
TallUH JOJDKHA OBITE OT Iutroc 5 °C po mroc 50 °C.

1.2.2 TIo yCTOMYMBOCTH K BO3JIEHUCTBUSAM TEMIEPATyphl U BIAXKHOCTU I'pyIna
ucnonnenust pH-metpa mo 'OCT P 52931-2008 — B4.

1.2.3 ITo ycTOMYHMBOCTH K MEXAHUYECKUM BO3JICUCTBUSM IPYINa UCHIOJIHEHUS
pH-metpa o 'OCT P 52931-2008 — L1.

1.2.4 Tlo ycToM4MBOCTH K BO3CHCTBUIO aTMOC(EPHOTO JaBJICHHUS HCIOJIHE-
Hue pH-merpa no 'OCT P 52931-2008 — P1.

1.2.5 Crenenp 3ammuthl y310B pH-meTpa, oOecrieunBaeMas 00OJIOYKOW 10
I'OCT 14254-2015, cootBercTBYeT Tabmuie 1.2.

Tabnuya 1.2
Ucnonuenune pH-metpa HanmenoBanue y310B CreneHp 3auTh
MAPK- o 'OCT 14254-2015
(xox IP)

902, 902/36, 902/1, 902/1/36, 902A, 902A/36,
902A/1, 902A/1/36, 902MI1, 902MI1/36, bnox npeobpazoBaTenbHbII IP65
902MI1/1, 902MI1/1/36

902, 902/36, 902/1, 902/1/36, 902A,
902A/36,902A/1, 902A/1/36
902MII, 902MI1/36, 902MI1/1, biok gaturkos BJ1-902MIT IP68
902MI1/1/36 Kopobka kiieMMHast P62

biiok ycunurens P62
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1.2.6 [TapameTpbl aHATU3UPYEMOM Cpelibl (BOJHBIX PAaCTBOPOB) COOTBETCTBY-
10T Tabnuue 1.3.

Tabnuya 1.3
[TapameTpsl Jnana3zoH Junana3on
aHaJIM3UPYEMOU Cpeibl TeMIEepaTypHOU | U3BMEPEHUH
Tun npumMeHseMbIX (BOJIHBIX pacTBOPOB) KOMIICHCALIUU pH
AJIEKTPO/IOB Jasnenue, | Temneparypa, pH-meTtpa,
Ml]a, °C °C
He 6osee

DIIEKTPOJI CTEKIISTHHBIMA
DC-10601/7(K80.7)
DIeKTpo CpaBHEHUS

0,000 or 0 1o + 50 oT + 5 1o + 50

DCp-10106-3,0(K80.4) or 0 z0 12
DNEeKTPOA CTEKIISTHHBIN 0.025

komOunupoBansbiii DCK-10617/7 ’

KomOunupoBanubiii pH-31ekTpoa

C reJIEBBIM 3aII0IHEHUEM, 1,000 or 0 mo + 60 oT + 5 mo + 60 or 0 "
tun 201020/51-18-04-22-120/837 7o 12(14)
Komb6unupoBauusiii pH-3nextpoa 0,600 o1 0 110 14

G201S
pH-anekTpon ¢ reneBoi cuctemoit

1,300
cpasieun, Tin InPro 4800 or010+60 | or+50+60 |or0 o014
KomOunuposansslii pH-3mekrpos 0.020
ID 4510 ’
KombunupoBansslii pH-anekrpos 0.600
ASPA3111-100-2.10M or0m0+60 | or+5m0+60 |or0mol4d
Komb6unuposauusiii pH-3nextpoa 1.000

SZ 195.2

* — KpaTKOBPEMEHHO.

1.2.7 Pabouue ycrnoBus dKCILTyaTalluu

1.2.7.1 Temnepatypa okpy»aroniero sosayxa, °C ...... ot witoc 5 go mmoc 50.

1.2.77.2 OTHOCUTENIbHASA BIAXKHOCTh OKPYKAIOIIETO BO3[yXa MpPU TEMIIEparype
wrroc 35 °C u 6oree HM3KUX TemriepaTypax 0e3 KoHIeHcaluu Biary, %, He 6o:ee ..... 80.

1.2.7.3 Atmocdeproe naBienue, klla (MM pT. CT.) ......c.uueee.. ot 84,0 10106,7

(ot 630 no 800).

1.2.8 Dnextpudeckoe nutanue pH-meTpa ocyiecTBiseTcs OT CeTU oHO(a3-
HOTO MEPEMEHHOTO ToKa HampsbkeHuem 220 1o 36 B B 3aBUCMMOCTH OT MCTIOJHE-
Hus, pu yactote (50 £ 1) ['ny, ¢ monmyckaemMbIM OTKJIIOHEHHEM HAIPSKEHUS! TUTaHUS
ot munyc 15 no mmtoc 10 %.

1.2.9 TIlotpebnsiemass MOIIHOCTh MPU HOMHUHAJILHOM 3HAYEHUU HAIPSKEHUS
MUTAHUS, B A, HE OOIICE ...ttt 10.

1.2.10 DnekTpryeckoe CONPOTHUBIEHUE M30JLALMMU Leneld nuranus pH-metpa
MEXIy ITHIPSIMU BUIKH M KOPITyCOM npeodpasoareiiss, MOM, He MeHee:

— Ipu TeMIepaType okpyxatomero so3ayxa (20 £5) °C ..., 40;

— Mpu TemIeparype okpysxkaromero Bo3ayxa 50 °C ...l 10;

— pH TEMIIEpaType OKpykaromero Bo3ayxa 35 °C U OTHOCUTENIBHON BilaX-
HOCTH 80 Y0 ettt et e 5.
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1.2.11 DnexTpudeckast U30JSILMS MEXIY LIEISIMU MUTAHUS IPEeoOpa3oBaTeNs U €ro
KOPITYCOM BBIJIEPKHBACT 0€3 MPo00sT ¥ TIOBEPXHOCTHOTO TIEPEKPHITHS B TeUEHHE | MUH
JICMCTBHE UCTIBITATEILHOTO HAMpPSHKEHUS MEPEMEHHOTO TOKAa CO CPEIHEKBAIPATUYHBIM
sHadeHreM 1500 B u gactoroii (50 + 1) I'it B HOpMaIbHBIX YCIOBUSX MPUMEHEHUSI.

1.2.12 DnekTprdeckoe CONPOTUBICHUE MEXKAY BHEITHUM 3KMMOM 3alIUTHO-
ro 3a3eMJICHUs IpeoOpa3zoBaTeis U ero Kopimycom, OM, HE OOJIEE ..........ceeveeennee. 0,1.

1.2.13 pH-meTp obecrnieunBaet paboTy ¢ 31eKTpoaHbIMU cucteMamu, DJC Ko-
TOPBIX COOTBETCTBYET CIEAYIOIEMY YPABHEHHUIO:

E =E; + S(pH — pH,), (1.1)
rae £ — D3/1C anekTponHoi cuctemsbl, MB;
E,, pH; — xoOpAWHATHI N30MOTEHIIUATBHON TOYKHU JJIEKTPOIHOM cucTeMbl, MB, pH;
pH — aKTUBHOCTH HOHOB Boji0poaa, pH;
S — KpyTU3Ha XapaKTEPUCTUKH IEKTPOAHOU cucTembl, MB/pH.
3Ha4YeHUE S; ONPEAETACTCS BHIPAKECHUEM:

S =-0,1984-(273,16 + 1)K, (1.2)
TE t — TeMIrepaTypa aHanmu3upyemMon cpensl, °C;

Ks — xoapdunuent, npuaumaronuii 3sauenue ot 0,8 mo 1,01, mo3Bossito-

IUH YYUTHIBATh OTKJIIOHEHHE KPYTU3HBI AJIEKTPOJHON CUCTEMBbI OT TEOPETHUYECKOTO
3Ha4YeHMUs, 11l KoToporo Ks = 1.

1.2.14 B pexxume n3MepeHnil akTHBHOCTH MOHOB Bojopoja pH-meTp obecnieun-
BaeT HACTPOMKY Ha MapaMeTpPhbl JIEKTPOTHON CUCTEMBI, TPUBEICHHBIE B Ta0uiie 1.4.

Tabnuya 1.4
KpyTtnsHna BogopoaHOM XapaKTepUCTUKH 2IEKTpOIHOM | KoopauHaThl H30MOTEHIIMAIBHON TOUYKH
CHCTEMBI B ee JHMHelHo yacTi, MB/pH, He MeHee 3JIEKTPOJIHON CUCTEMBI
Ei, MB pHi, pH
— 57,0 (mpu temnepatype 20 °C) — 14+ 54 7,0x0,3

1.2.15 I'abGaputHbie pa3Mepbl U Macca OCHOBHBIX Y3JI0B pH-Merpa cooTBeT-
CTBYIOT 3HaY€HUSAM, IPUBEIECHHBIM B Tabmuue 1.5.

Tabnuya 1.5
Hcnonuenne pH-metpa HanmenoBanue ["aGaputnbie | Macca,
MAPK- y3J10B pasMepsl, KT,
MM, He Oojiee | He Oolree

902, 902/36, 902A, bnox mpeobpazoBaTenbHbII 2595146115

902A/36, 902MI1, 902MI1/36 | muToBoro ucnoaHeHus (6e3 Kkadesns)

902/1, 902/1/36, bnox mpeobpazoBaTenbHbII 2,60

902A/1, 902A/1/36, HACTEHHOI0 ucnojHeHus (6e3 kabemnst) | 266x170x95

902MI1/1, 902MI1/1/36

902, 902/36, bnox maraukos BJ1-902:

902/1, 902/1/36 — OJIOK YCUIIMTES; 120x83x30 0,30
— JaT4YMK TEMIEPaTyphl; D11x128 0,05
— anekTpon crekisiaabi DC-10601/7; 12x170 0,07
— anektpon cpaBHeHus DCp-10106-3,0. | &10/26x230 0,10




IIpooonocenue mabauywl 1.5

Ucnonuenune pH-metpa HanmenoBanue I"abaputHbie | Macca,
MAPK- y3J10B pa3mepesl, KT,
MM, He Oosee | He Oojiee
902A, 902A/36, bnox marumkoB BJ1-902A:
902A/1, 902A/1/36 — OJIOK YCUITUTEJIS; 120x83x30 0,30
— JaT4YMK TEMIEPaTyphl; J11x128 0,05

— pH-3nexrpon
e JIEKTPO]I CTEKIISTHHBIN
koMOuHMpoBaHHbI DCK-10617/7;
e KOMOMHHMpPOBaHHBINA pH-31eKkTpOA
C IeJIEBBIM 3aIl0JTHEHUEM, 20x170 0,05
tun 201020/51-18-04-22-120/837,
e pH-3nextpon ¢ reneBou

J12x160 0,10

cucteMol cpaBHeHust, T InPro 4800; 21175 0,05
e KOMOWHHPOBaHHBIN pH-31eKTpOI

ID 4510 (6e3 xabens); 21165 0,04
e KOMOMHUpOBaHHBIN pH-31eKkTpOI 21x155 0,04

ASPA3111-100-2.1M (6e3 xabens);
e KOMOWHHPOBaHHBIN pH-31eKTpOI
SZ 195.2 (6e3 xabens).

e KOMOWHHPOBaHHBIN pH-3meKTpOI
G201S

bnok natumkos B/[-902MII B60x275 1,60

D17x130 0,03

J12x120 0,05

902MI1, 902MI1/36,
902MI1/1, 902MI1/1/36

1.2.16 Tloka3zarenn HaAEKHOCTH:

— cpeaHsiss HapaboTka Ha OTKa3 (3a MCKJIIOUYEHHEM DJIEKTPOJIOB), U
12 (S (=) ¢ (< <IN 40000;

— CcpeaHee BpeMs BOCCTaHOBJIEHUS pabOTOCIOCOOHOCTH, 4, HE OoJIee ....... 2;

— cpenHuil cpok ciyk0bl pH-MeTpoB (¢ ydyeTom 3amMeHBbI JIEKTPOJOB), JIET,
5 (Y ()2 (< P 10.

1.3 TexHu4YecKkue xapakmepucmuKu

1.3.1 Inana3zon m3MepeHuil akTUBHOCTH MOHOB Bojaopona (pH) pH-merpa (B
3aBUCUMOCTH OT THIIa MPUMEHSIEMOT0 EeKTpoaa), pH .....ccceveevieeeiien. ot 0 no 14.

1.3.2 Ilpenensl 1onyckaeMoil OCHOBHOM abCOM0THOM norpemnocty pH-meTpa
npu u3mepenuu pH npu Temnepatype ananuzupyemon cpensl (25,0 £ 0,2) °C u tem-
nepaType OKpy»xaroiiero Bozayxa (20 + 5) °C, pH:

— ¢ 610xom matunkoB bJ[-902 . . ..£0,05;

— ¢ Onmokamu nmatunkoB bJI- 902A 51 BI[ 902MH C BJIEKTPOJOM CTEKJISIHHBIM
koMOuHupoBaHHBIM DCK-10617/7, pH-371€KTpoOM C reneBoii CUCTEMON CPaBHEHHUS,
tut InPro 4800 unu komOuHUpOBaHHBIM pH-35mekTpogom SZ 195.2 .............. + 0,05;
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— ¢ Omoxkamu patunkoB BbJI-902A u B/A-902MII ¢ koMOMHUPOBAHHBIM
pH-anextpogom c¢ reneBbiM 3amoiHenuem, Ttun 201020/51-18-04-22-120/837
(Jumo), komOunupoBaHHbIM  pH-3nexktpomom  G201S, KOMOMHUPOBAHHBIM
pH-3nekTpogom ID 4510 WIM  KOMOWMHUpOBaHHBIM  pH-31exkTposom
ASPAZTTT-100-2.1M .ot + 0,20.

1.3.3 Ilpenensr AOMyCKaeMOW JOTMOJHUTEIHLHON a0CONIOTHOW TOTPEITHOCTH
pH-MeTtpa npu n3mepennn pH, BBI3BaHHON M3MEHEHUEM TEMIIEPATYPhl aHATU3HUPYE-
MOH cpellbl B JMana3oHe TeMIlepaTypHol kommeHcauuu pH-merpa (MOrpemHocTb
TeMIiepaTypHoi komneHcauuu pH-metpa), pH:

— ¢ 6mokom gatuukoB BJ1-902 . e .+ 0,10;

— ¢ Omokamu gaTtuukoB b/I- 902A u BI[ 902MH C BJIEKTPOJOM CTEKJISIHHBIM
koMOuHupoBanHbiM DCK-10617/7, pH-31ekTpo0M € reieBoit cucteMoi cpaBHEHUS,
tut InPro 4800, komOunupoBanubiM pH-31exTpoiom ASPA3111-100-2.1M...+ 0,10;

— ¢ Omoxkamu patunkoB bBJ[-902A wu BJ/I-902MII ¢ kKoMOMHUPOBaAHHBIM
pH-anekTponom c¢ renessiM 3anosiHeHuem, tum 201020/51-18-04-22-120/837 (Jumo),
koMOuHUpoBaHHBIM pH-amektpogom G201S, xomOuHMpoBaHHBIM pH-31eKTpOIOM
SZ7.195.2 nnm xomOouHUpoBaHHBIM pH-35ekTpooM ID 4510 ..o + 0,20.

1.3.4 Ilpenensl AOMyCKaeMOW MOMOJHUTENBLHON a0COJIIOTHOW MOTPEIIHOCTH
pH-merpa mns ucnonnenuit  MAPK-902A, MAPK-902A/36, MAPK-902A/1,
MAPK-902A/1/36,  MAPK-902MII, n MAPK-902MI1/36, @ MAPK-902MIT/1,
MAPK-902MI1/1/36 npu wusmepenun pH, BbI3BaHHOW W3MEHEHUEM JaBJICHUS
aHaJIu3MpyeMOM cpenbl B auarna3oHe oT 0 1o BepXHEro mpeiena B COOTBETCTBUH C

Tabmuen 1.3, pH ..o e 20,10,
1.3.5 Inana3oH u3MepeHuil TeMIeparypsl aHau3upyemoi cpensl, °C:
— ¢ 0mokoM maTuukoB BJI-902 ..., ot 0 mo mmtoc 50;
— ¢ 0moxoM matuukoB BJI-902MIT ..., oT 0 mo mtroc 60;

— ¢ 6nokom natunkoB BJ[-902A ¢ 31eKTpoAOM CTEKISIHHBIM KOMOWHHUPOBAH-
HbIM DCK-10617/7, komOuHHpOBaHHBIM PH-3JIEKTPOAOM C T€NEBBIM 3alOJIHEHUEM,
tun 201020/51-18-04-22-120/837 (Jumo), ¢ komOuHupoBaHHBIM pH-31eKTpOIOM

(€370 ) 1N OO P TP OPPRI ot 0 mo mroc 60;
— ¢ OmoxkoM pnatuukoB bBJ[-902A ¢ komOuHMpoBaHHBIM pH-31€KTpOIOM
ID 4510 et ot 0 mo mrroc 90;

— ¢ 6moxom gatunkoB BJ[-902A ¢ pH-31eKkTpo10M ¢ reneBoil CUCTEMOM CpaB-
Henus, Tur InPro 4800, komOuHupoBanubsiM pH-3nexkTponom SZ 195.2, koMOuHUPO-
BaHHBIM pH-31mekTpogoM ASPA3111-100-2.1M ....ccccviviiiiiineen. ot 0 mo mtoc 100.

1.3.6 Ilpenensl nonmyckaeMoil OCHOBHOM abCOM0THOM norpemHocty pH-meTpa
IPU U3MEPEHUH TeMIIepaTypbl aHAIM3UPYEMOMN CPebl IPH TEMIIEpPaType OKpYkKaro-

m1ero Bo3AayXa (20 £5) °C, °C ..ot e 0,30
1.3.7 JInanazon uamepeHuil npeodpa3oBaTeis:
— npu u3mepeHur pH, pH ... ot 0 o 15;

— npu  um3mepenun  IJIC  (mns  ucnonnenuit pH-metpa MAPK-902,
MAPK-902/36, MAPK-902/1, MAPK-902/1/36, MAPK-902A, MAPK-902A/36,
MAPK-902A/1, MAPK-902A/1/36), MB .................. or MuHyc 1000 10 mutroc 1000.
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1.3.8 Tlpenenst gommyckaeMoi OCHOBHOM a0COJIFOTHOM MOTPENTHOCTH Mpeodpa-
30BatTeNs MpU Temmeparype aHanusupyeMon cpensl (25,0 = 0,2) °C u temneparype
oKpy»karomiero Bo3ayxa (20 + 5) °C:

— mpu m3MepeHur pH, pH ... + 0,02;

— npu  wu3Mepenun OJIC (mna  wucnonnennit pH-merpa MAPK-902,
MAPK-902/36, MAPK-902/1, MAPK-902/1/36, MAPK-902A, MAPK-902A/36,
MAPK-902A/1, MAPK-902A/1/36), MB ..ot T 2.

1.3.9 [lpenensl nomyckaeMoil MHOTPEHIHOCTH TEMIIEPATYPHOU KOMIICHCAIIUU
npeoOpazoBareis npu usMepenuu pH, B ananazone, ykazanHom B tabnuie 1.3 (B 3a-
BUCUMOCTH OT THUIA IPUMEHIEMOTO0 MEKTPOAA), PH ...eovveiiiiiiiieiiiieee, + 0,03.

1.3.10 Ilpenensl momyckaemMoil AOMOJHUTEIbHOW aOCOMIOTHOM MOTPENTHOCTH
npeoOpas3oBaresis, BEI3BAHHONW W3MEHEHHEM TeMIIepaTypbl OKPYKAroIIEero BO3/yXa,
Ha kaxaeie £ 10 °C ot HopmansHoO# (20 £ 5) °C B mpenenax padbouero auanasoHa
ot rutoc 5 °C go mmoc 50 °C:

— mpu u3MepeHUU PH, pH ... +0,01;

— npu wu3Mmepenun OJIC (ana wucnonnenuit pH-merpa MAPK-902,
MAPK-902/36, MAPK-902/1, MAPK-902/1/36, MAPK-902A, MAPK-902A/36,
MAPK-902A/1, MAPK-902A/1/36), MB .......cciiiiiiiiieiiiec i £ 1,50

1.3.11 Ilpenensl gomyckaemMoil TOMOJHUTEILHOM a0COMIOTHOM MOTPEIIHOCTH
npeoOpa3oBaressi, BBI3BAHHONW U3MEHEHUEM HAIPSHKCHUS TUTAHUSL OT HOMUHAJIBHOTO
snauenus 220 160 36 B Ha mmtoc 10 % u munyc 15 %:

— mpu u3MepeHUU PH, pH ..., +0,01;

— nopu  wu3Mepennn OJIC (mns  ucnonHenuid pH-metpa MAPK-902,
MAPK-902/36, MAPK-902/1, MAPK-902/1/36, MAPK-902A, MAPK-902A/36,
MAPK-902A/1, MAPK-902A/1/36), MB ... L

1.3.12 Ilpenensl gomyckaemMoi TOTOJHUTEILHOM a0COMIOTHOM MOTPEIIHOCTH
npeoOpa3oBaTessi, BHI3BAHHOW BIMSIHUEM BHEITHETO0 MArHUTHOTO TOJISI HAIIPSKEHHO-
cThio 710 400 A/m:

— mpu u3MepeHUU PH, pH ... + 0,02;

— nopu  wu3Mepennn OJIC (mns  ucnonHenuid pH-metpa MAPK-902,
MAPK-902/36, MAPK-902/1, MAPK-902/1/36, MAPK-902A, MAPK-902A/36,
MAPK-902A/1, MAPK-902A/1/36), MB ..o +1.

1.3.13 IIpenensl gomyckaemMoil TOTOJHUTEIHLHOW a0COMIOTHOW MOTPEIIHOCTH
npeoOpa3oBaTesis, BEI3BAHHON BIUSHHEM COMPOTHUBICHHUS B IIEMH W3MEPUTEIHLHOIO
anekTpoaa Ha Kaxasie S00 MOwm B nuanazone nudMeHeHus ot 0 1o 1000 MOwm:

— mpu u3MepeHu pH, pH ..., + 0,005;

— nopu  wu3Mepennn OJIC (mns  ucnonHenuid pH-metpa MAPK-902,
MAPK-902/36, MAPK-902/1, MAPK-902/1/36, MAPK-902A, MAPK-902A/36,
MAPK-902A/1, MAPK- 902A/1/36) MB . e —————— e ——— .£0,5.

1.3.14 Hpe;]enm JIOIYCKAEMOU JOTIOJIHUTEIIbHOM a6COJHOTHOI/I HOFpeIJ_IHOCTI/I
npeoOpas3oBareis, BHI3BAHHOM BIMSHUEM COMPOTUBJICHUS B IIEMTU BCIIOMOTAaTEIbHOTO
anekTpoaa Ha kKaxabie 10 kOm B quana3zone namenenus ot 0 10 20 kOM:

— npu m3MepeHud pH, pH ... + 0,005;
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— npu  u3Mepenun OJIC (mia  ucnonnennii pH-merpa MAPK-902,
MAPK-902/36, MAPK-902/1, MAPK-902/1/36, MAPK-902A, MAPK-902A/36,
MAPK-902A/1, MAPK-902A/1/36), MB .......cccoiiiiiiiiiiiiic e £ 0,5,

1.3.15 Ilpenenbl 1omycKaeMoil TOTOIHUTEIBHON a0COMIOTHON MOTPEIIHOCTH Tpe-
oOpazoBaresisi, BRI3BAHHOW BIMSIHUEM HaNpshKEHUs] IOCTOSHHOTO Toka + 1,5 B B 1enu
«3emirsi-PactBop» Ha kaxabie 1000 OM conpOTUBIIEHUS BCIIOMOTATENILHOTO AJIEKTPOAA:

— npu msMepeHu pH, pH ..o + 0,002;

— npu  u3mepenun OJIC (mna  ucnonnennii pH-merpa MAPK-902,
MAPK-902/36, MAPK-902/1, MAPK-902/1/36, MAPK-902A, MAPK-902A/36,
MAPK-902A/1, MAPK- 902A/1/36) MB . .+0,2.

1.3.16 IIpeobpa3zoBatenp (51 HUCIOJIHEHUM MAPK 902 MAPK 902/36
MAPK-902/1, MAPK-902/1/36, MAPK-902A, MAPK-902A/36, MAPK-902A/1,
MAPK-902A/1/36) Beiiep>KUBAET B TEUCHUE 2 U MIEPErpy3Ky MO BXOJHOMY CUTHAIY,

1.3.17 Ilpenensl gomyckaeMoi TOTOJHUTEILHOM a0COMIOTHOW MOTPEeIIHOCTH
npeoOpazoBates MPU U3MEPEHUH TEMIIEPATyphl, BRI3BAHHON M3MEHEHHUEM TeMIIepa-
Typbl OKpy>Xarouiero Bo3ayxa Ha kaxaele + 10 °C ot HopmanesHOil (20 = 5) °C B
npenenax pabouero auamnaszona ot mwioc 5 °C go mwitoc 50 °C, °C .................... +0,1.

1.3.18 Ilpenensl nomyckaemMoul JOMOJHUTEIbHOW aOCOMIOTHOM MOTPENTHOCTH
npeoOpazoBaresss NpU U3MEPEHUH TEMIEPATYphbl, BHI3BAHHON W3MEHEHHEM Hampsi-
JKEHUsI MUTaHUs OT HOMHHaIbHOTO 3HaueHus 220 nub6o 36 B na mmoc 10 % u

MHIHYC 15 %0, CC .ot e e e neneeeee e 2 01
1.3.19 CtabuiibHOCTh MOKa3aHUN MpeoOpas3oBaresis NpyU BPEMEHH HEMpPEpPbIB-
HOM paboThl HE MeHEe 24 4, pH, HE XYKE .....ovvvviinniiiieeriieeeerieeessieeeee e oo £ 0,02,

1.3.20 ®ynkuus npeodpazoBaHusi U3MEpPEHHOTO 3HaYeHus pH B yHupuUImupo-
BAHHBIN 3JIEKTPUYECKUN BBIXOJHOW CHTHAJI MOCTOSIHHOTO TOKa (Jajiee BBIXOIHOM
TOK) Igx, MA, COOTBETCTBYET BBIPAKECHUSIM:

— IS BBIXOJTHOTO TOKa B auana3zoHe oT 4 1o 20 MA Ha Harpyske, He IIPEBBI-
maromeit 500 Om:

X - Xnau

I'*=4+16- ; (1.3)

ouan

— JUIsL BBIXOAHOTO TOKa B auamnas3oHe oT 0 1o 5 MA Ha Harpy3ke, HE IPEBbI-
maroteit 2 kOm:
X-X
I =5 ——= (1.4)
ouan
rae X — u3MepeHHoe 3HaueHue pH;
X,av — 3HaueHue HwxHero npezaena « MIN» nporpammupyemoro nuanazoHa
n3MepeHnit pH no TokoBOMy BBIXOAY;
Xougn — 3aIPOTPAMMHUPOBAHHBIN JTHAIA30H M3MepeHu pH mo ToxkoBoMy
BBIXOJIY, ONpeesieMblii kKak pasHocTh Mexay 3HaueHusMu «MAX» u «MIN» mpo-
rpaMMHPYEMOTO Jrara3zoHa usmepenuu pH.
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1.3.21 [Ipenensbr momyckaeMoit OCHOBHOUM MPUBEIECHHON MOTPENTHOCTH TIPE00-
pa30BaHUs U3MEPEHHOr0 3Ha4eHUs pH B BBIXOJHOM TOK MPHU TEMIEPATYPE OKPYKa-
romero Boszayxa (20 £ 5) °C, % oT nuamna3oHa TOKOBOTO BBIXOJA ........c..eeeenense.. + 0,8.

1.3.22 IIpenensl 1oMyCcKaeMou JOMOJHUTEIbHON MTPUBENEHHON MOTPENTHOCTH
npeoOpa3zoBaHus U3MEPEHHOro 3HaueHusl pH B BBIXOJIHON TOK, BHI3BAHHOW U3MEHE-
HUEM TEMIEPATYpbl OKPYXAIOLIEro Bo3ayxa, Ha Kaxable £ 10 °C oT HOpMabHOU
(20 £ 5) °C B mpegenax paboyero auanazona ot mwitoc 5 °C go mtoc 50 °C, % ot
JIAATTA30HA TOKOBOTO BBIXOIA -..eeeuvreeerurreeeaureeesnueeeesnseeeesnseeeesnsneeeesasseeessnsseesennns +0,4.

1.3.23 IIpenensl 1O0MyCcKaeMoOu JOMOJHUTEIbHON MTPUBEICHHON MOTPENTHOCTH
npeoOpa3oBaHus U3MEPEHHOro 3HaueHusl pH B BBIXOJIHOM TOK, BHI3BAHHOI H3MEHE-
HUEM HaNpsOKEHUS TUTaHWs OT HOMHHANbHOro 3HadeHus 220 oubo 36 B Ha

wtoc 10 % u munyc 15 %, OT quana3o0Ha TOKOBOTO BBIXOA ......vvveeeerrevreveeeeannns +0.4.
1.3.24 Bpems ycTaHOBIIEHHS BBIXOJAHBIX CUTHAJIOB (ITOKa3aHMii) TpeoOpa3oBa-
SN 5 O & (S Y0 ) (<R O B
1.3.25 Bpems mporpeBa U yCTaHOBJIEHUSI TEILIOBOTO paBHOBECHs MpeoOpaszo-
TN 6 R R & (SR 01 ) (1< | Jo 8
1.3.26 3HayeHuss WIMPHUHBI IPOrPAMMHUPYEMBIX MOJIMANIA30HOB MpeoOpa3oBa-
Tenis (10 BBIXOJIHOMY TOKY) mipu u3Meperuu pH, pH ........................ 1;1,5;2,5;5; 10.
1.3.27 HauanpHoe 3HaYeHHE MOjAuana3oHa (Mo BBIXOJHOMY TOKY), BbIOUpae-
Mo€ C IIArOM 1 PH, PH ..o e ot 0 no 10.

1.3.28 CoctosiHME BbIXOJa U3MEpPEHHOro 3HaueHus pH, TemmepaTypsl 1100
OJIC (mns ucnonuenuit ¢ 6mokamu gatankoB bJ1-902 u BJ1-902A) 3a nipenensl nua-
Ma30Ha U3MEPEHUM COMTPOBOKIACTCS:

— BriroueHuem unankaropa «[EPEMPY3KA» u 3BykoBoro curaana,

— cpabaTbIBaHUEM peJie MEePErpy3oK;

— MHTaHHEM Ha 3KpaHe nHaukaropa Haamucu «pH», «°Cy» muoo «34C».

1.3.29 CocrosiHrEe BbIX0/1a U3MEPEHHOTO 3HaUeHus1 pH 32 HUKHIOIO WIH BEpX-
HIOIO YCTaBKY COIPOBOXKIAETCA:

— TIOSIBIEHMEM Ha 9KpaHe WHANKATOPA OJTHOTO U3 CUMBOJIOB & 6o «E»;

— cpabaTbhIBaHHEM peEJie YCTABOK.

1.3.30 pH-meTp ocymiecTrisier oOMeH uHdopmaimeit mo uarepdeiicy RS-485.
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1.4 Cocmae u3denus

CocraB pH-meTpa npusesneH B Tadnure 1.6.
Tabnuya 1.6

HaunmenoBanue Ucnonuenne MAPK-

902

902/1
902/36
902/1/36
902A
902A/1
902A/36
902A/1/36
902MI1
902MIT/1
902MI1/36
902MI1/1/36

biiok npeobpazoBaTenbHBIN
(IMTOBOE MCITOJTHEHHUE)

biiok npeobpazoBatenbHBIN
(HaCTEeHHOE HUCTIOJTHEHUE)

bnox matunkos bJ1-902

biok natunkos BJ[-902A

brok natunkos BJ1-902MI1
Kab6ens coequaurensusii K902.5
Kab6ens coequaurenbaniii KOO2MII.L
Kabenb moBepounsiit K902MII.2
KoMminiekT MOHTaXHBIX YacTel
BP37.03.000

KoMmiekT MOHTaKHBIX YacTeH
BP49.06.000

[ J
@)
[ J
@)
[
@)
[
@)
[ ]
o
[ J
@)

©)
[
©)
[ ]
@)
[ J
@)
[ ]
@)
[ ]
@)
[

O(O|®@|O|O|@
O(0O|@|O O |@
O(O|@|O|O|@
O(O|®@|O|O|@
oO(fo|e|O|(®@]|O
o(o|e|O|(®@]|O
o(fo|e|OC|(®@]|O
oO(fo|e|OC|(®@]|O
®o(®@|OC|®@|(O|O
®o|®|OC|@®@|(O|O
®o(®@|OC|®@|(O|O
®o(®@|OC|®@|(O|O

VYcaoBHbIE 0003HAYECHUS:
L — nouHa xabens, M;

® — BXOJHUT B COCTAaB;

O — HE BXOIHUT B COCTAB.

1.5 Yempoicmeo u npuHyun pabomsi
1.5.1 Obwume ceegeHmns o pH-meTpe

Buemnuit Bun pH-metpa ncnonnenns MAPK-902/1 npeacrasneHn Ha pUCYH-
ke 1.1; ncnomuennss MAPK-902A — na pucynke 1.2; ucnonnenus MAPK-902MIT —
Ha pucyHke 1.3.

pH-MeTp mpezacTaBisieT co0oi NByXKaHAJbHBIM CTallMOHAPHBIA U3MEPUTEIb-
HBIN TPUOOP, COCTOSIINMN U3 CIAETYIONTUX OCHOBHBIX YaCTEH:

— 0Oy0Ka mpeoOpa3oBaTEIHLHOIO0 HACTEHHOTO MM IIUTOBOT'O UCTIOTHEHHUS;

— 6mokoB marunkoB BJ1-902, B/I-902A mu6o BJ1-902MII.

brox nmatuymkoB coemuHsAETCS C OJIOKOM MpeoOpa3oBaTEIbHBIM KaOeneM JJIv-
HOi1 0T 5 110 100 M.
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KaOesnp coe fMHUTEIbHBIH
K902MII.L

brox
npeobpa3oBaTeIbHbBIN

Kabenb cereBoii,
L=15m

bnok gaTunkoB
BJ1-902MI1

Pucynok 1.3 — pH-memp ucnonnenuss MAPK-902MI1

N3mepennoe 3nauenue pH, remnepatypsl u 9JIC BBIBOASTCS Ha 3KpaH rpadu-
yeckoro KK unaukaropa (B ganpHeieM uaaukatop). [Ipu 3ToM BO3MOXKHBI peXH-
Mbl MHAMKALUA 3HAYEHUH, U3MEPEHHBIX B MEPBOM, BTOPOM KaHaldaxX WM OJHOBpE-
MEHHOM MHAMKAIIMY 3HAYE€HUN B IEPBOM U BTOPOM KaHajax.

[lo xaxgomy kananmy usMmepenud pH B pH-MeTpe mmeercss BBIXOJHOW TOK B
nuarazonax ot 0 70 5 MA 6o ot 4 10 20 MA. YCcTaHOBKA BBIXOJIHOTO TOKa MPOU3-
BOJIUTKCS OTACNIBHO JIIs Kakoro kaHana. Hwxknsis (0 mu6o 4 MA) u BepxHsis (5 mubo
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20 MA) rpaHuIlbl Mana3oHa BBIXOJHOTO TOKA COOTBETCTBYIOT 3HAUCHUSIM Hayana u
KOHIIa 3aIIpOrpaMMHUPOBAHHOTO NOAMana3ona u3Mepenus pH (o BEIXOZHOMY TOKY).

JIOMOTHUTENBHO K BBIXOJHBIM TOKaM B Auana3zoHax oT 0 1o 5 MA aubo ot 4
1o 20 MA B MeHIO pH-MeTpa npenycMoTpeHa BO3MOKHOCTh YCTAHOBKH 10 KaXKJIOMY
KaHally BBIXOAHOTO TOKa oT 0 10 20 MA.

[Topauana3onsl n3mepeHnid pH 1o TOKOBOMY BBIXOAY B KaXKJOM KaHAJIE MOTYT
BBIOMPATHCSI HE3aBUCUMO JIPYT OT JIpyra. 3HaUY€HUsI MPE/EIoB BHIOPAHHBIX MOJIHA-
Ma30HOB TaK)Ke OTOOPaXKAIOTCS HA IKpaHE UHAUKATOPA.

B pH-mMeTpe nipenycMOTpeHO NPUBEACHUE U3MEPEHHOTO 3HAUYCHUA pH; K pHs
B cooTBeTCcTBUU ¢ MY 34-70-114-85.

Jlnanazon npusenenus 3HaueHuid pH k pHas — ot mmoc 5 °C no mmoc 50 °C.
[IpuBenenHoe 3HaueHue pi>s MOKET OBITH BEIBEIEHO HA MHJIUKATOP.

PeanuzoBannass B pH-merpe (QyHkuusa 3aBucuMOCTH 3HaueHus pH cuiibHO
pa30aBIEHHBIX PAaCTBOPOB KHCIOT W IIEIOYEH OT TeMIlepaTyphbl aHAIU3UPYEMOU
Cpelbl B BUJiE TpaMKOB IPUBEIEHA B IPUIOKEHUH B.

1.5.2 MNpuHuun paboTel pH-MmeTpa

B ocHoBy paboTel pH-mMeTpa MmosioxeH MOTEHIHOMETPUYECKUN METOJT U3Me-
pennii pH KoHTpOIMpyeMoro pacteopa.

DNeKTpoaHas cucTeMa MPU MOTPYKEHUH B KOHTPOJIUPYEMBIN pacTBOp pa3BH-
BaeT J/IC, nuHeNHO 3aBUCAILYIO OT 3HaueHus pH.

Curnanel 3JIC 1 Temneparypsl MOJAIOTCS Ha Mpeodpa3oBaTelib, COCTOSIIUI
u3 0Jioka ycuiuTens U 0Joka nmpeoOdpa3oBaTesibHOr0. B 0JI0Ke yCUIUTENsT CUTHAIIBI
YCUJIMBAIOTCA U MpeoOpa3ytoTces B udpoByro hopmMy U uepe3 Kadelb MOCTYMaT Ha
BX0/ 0JI0Ka MpeoOpa3oBaTEeIHLHOTO.

N3mepennoe 3nauenne J/]C anekTpoaHoi cuctemsl B pH-meTpe nepecuutsl-
BaeTcs B 3HaueHHe pH ¢ ydeToM TemriepaTypsl aHaTU3UPYyEMOro pacTBOpa, T.€. BbI-
MOJIHSETCSI aBTOMATHUYECKass TEPMOKOMIIEHCAIMs, KOTOpas KOMIIEHCUPYET TOJIbKO
n3meneHne JJ1C 371eKTpOIHON CUCTEMBL.

1.5.3 CocTtaBHble YacTn pH-meTpa

1.5.3.1 bnok npeobpasoBaTesbHbIif

brok mpeoOpazoBaTenbHBIN TPOU3BOAUT MPEOOPA3OBAHNE CUTHAJIOB OT DJICK-
TPOAHOM CUCTEMBI, HHAUKALMIO PE3YyJIbTATOB U3MEPEHHUM HA SKpPaHE WHIMKATOPA,
npeo0pa3oBaHue PEe3yIbTaTOB U3MEPEHHUI B BBIXOJHOM TOK, YIPABJICHUE «CYXUMM
KOHTaKTaMH pesie 1 ooMeH uHdopmarmeit o narepgericy RS-485.

brox mpeoOpa3oBaTeNbHBIA OCYIIECTBISIET OTOOpPAKEHUE PE3YIHTATOB M3MeE-
PEHHUI ¢ pa3perniaroneld CrrocoOHOCTHI0O B COOTBETCTBHUM C Tabymiet 1.7.
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Tabnuya 1.7
Wuauiupyemsiii mapametp | Juamason uHaukanu | Paspermaromias crnocoOHOCTh
pH ot 0,00 mo0 99,99 0,01
DJIC, MB ot — 1000 mo 1000 1
Temneparypa « t», °C ot 0,0 10 99,9 0,1

[Tutanue GoKa Mpeodpa3oBaTENBLHOIO OCYIIECTBIIIETCS OT CETH MIEPEMEHHOIO
toka 220 B, 50 't mu6o 36 B, 50 I'1y (B 3aBUCUMOCTH OT MCITOJTHEHMS ).

Buemnuii Bu 010ka mpeoOpazoBaTENbHOTO (HA MPUMEPE IUTOBOTO HCMOJ-
HEHHUs) MoKa3aH Ha pucyHkax 1.4 u 1.5.

Ha nepenneit manenu 610ka mpeodpa3oBaTeIbHOTO PACTIONOKECHBI:

— DKpaH MHAWKATOpA, NPEeIHA3HAYCHHBIA JUIsl MHAUKAIIUU U3MEPEHHBIX 3Ha-
yenuit pH, 9J1C u temneparypsl, pexxumMoB padboTel pH-MeTpa, a Takxke At paboThl
C 9KpaHHBIMHU MEHIO;

— KHOIIKA « :6: » JIJIS OTKJTFOYCHUS 1 BKITIOYCHHMS TIOJICBETKH SKpaHa HHINKATOpA,

— KHOIIKH «G», «Ory JUTS TIEPEIBIDKCHUS 1O CTPOKAM MEHIO B PEeKUME KOH-
TPOJIS K U3MCHECHHS ITapaMETPOB | JUISI H3MCHCHHSI ITApaMETPOB HACTPOUKH;

— xHonka «KAHAJT» m1s nsMeHeHus pexxuMa WHAMKAIMU (KaHajga A, KaHa-

7a B mu6o 00oux KaHAJIOB), a TAKXKe JUIsl HEKOTOPBIX oreparuid B pexkumve MEHHO;

MEHIO
— KHOIIKa «m» JJIA BXO0Ja B MCHIO (BKJ’IIO‘-ICHI/IH pPEKMa KOHTPOJIA U U3-

MEHEHHS MapaMeTPOB) M MOATBEPXKICHUS BHIOPAHHBIX MPU NMPOrPaMMHUPOBAHUHN Be-
JIMYMH U PEKUMOB PaOOTHI;

— nepekmoyatennb «CETby» i BkIOYeHWS W BBIKIIOYCHHUS ITUTAHUS
pH-metpa;

— cseroBoii unaukatop «CETby, 3eiaeHoro nsera, s HHAMKAIMH BKIIIOYC-
Hus nutanus pH-merpa;

— csetoBoi unaukaTop «MEPEFPY3KAY, xpacHoro nBera, Jjis WHIUKAIUH
COCTOSIHMSI TTepEerpy3KH 3alpOrpaMMHUPOBAHHBIX JUANa30HOB U3MEPCHHUM MM BBIXO-
Jla ©3MEPEHHOTO 3HAYCHHS TEMIICPATYPhI 3a MPECIIbl Thana3oHa.

Ha 3amHei manenu 0J10ka mpeoOpa3oBaTeIbHOIO IMUTOBOIO UCTIOHEHHS B COOT-
BETCTBUHU ¢ pUCYHKOM 1.5 (Ha npumepe ncnonHenus pH-merpa MAPK-902) u na Hux-
HEH maHeau OJIoKa MpeoOpa3oBaTeIbHOIO HACTCHHOTO MCIOJHEHHS B COOTBETCTBHHU C
pucyHkoMm 1.6 (na npumepe ucnionaeHust pH-merpa MAPK-902/1) pacrionoskeHsr:

— nBa pa3bema «JATHUK A» u «OATHUK B» mi1s noakimrodeHus: 0JIOKOB
JATYMKOB K OJIOKY ITpeoOpa3oBaTeIbHOMY Yepe3 Kadeah COeTMHUTEIbHBIMH,

— passem «TOKOBbIA BbIXOO, CUTHANU3ALNA, RS-485» s

nojkiaroYeHuss pH-Merpa k BHEIIIHEMY YCTPOMCTBY;

— KJIEMMa « @ » IS TIOJKJTFOUEHUS 3allUTHOTO 3a3eMJICHHsS K OJIOKY Tpe-
00pa3oBaTeIbHOMY;

— TepMETUYHBIN KaOeabHbIN BBOJ ceTeBoro kabens «~220 B 50 'y 10 B-A»
6o «~36 B 50 Ny 10 B-A» (B 3aBUCHMOCTH OT UCIIOJIHEHHUS).



20

(npadoud pn9) ¥nHoHrOUIN 02090WNIN NIAHALIUWDIOEDAQOddU MOUG — £ [ YOHAINJ

«“q130”
qIrOLBhOIINd] |

UUNIeIUTHU
OIHON 4 OIHOW €

roged u eroxa WK edoodAx

W mrﬁ =7 K1Y BALIOHY EWMHOHINEU
anOm—DHDO q1a9ey ~ BLY BIHOHY

BUHOIMOWadaII
BITT ILOHY

edorexurran
eHedye
MIL29OTOI
198 /I01E
BMLIOH)Y]

rdoleMUITHU
Hedig



21

(neved PNY) BnHaHIOUIN 02090UNIN NIAHWUDIOEDAQO2dU OUG — G'[ YOHAING

WUHOhOIIMIION XUHITIOHY BT
(d161.1Dd eduug) wodeed

KUHOINOERE
BININOLNY

XITHIIOLUMHHUII00 UALAQRY
EMHOhOIIMIIOLI KT \

(4LOT.IDd eirug) wadeed

BXRhUIQEBL
seHROgodmIdeN

1 ¢

BUHIITIA A
MOIrOI £




22

(Aenmd Png) BNHOHLOUIN O20HHIWODH NIAHALIMDIOEDAQoadU souq — Q° [ XOHAONJ

NGST="T1 - HHAHOhOIINMIOLI
‘HOFO1d) IrdQEY MOIOI K EUHOIINJERE XUHITIOHY BI'I
BININQITY] (dL61.IDd BAUUE)  XIGHIIOLUHUITI0D UIIIQR
Woaged KUHOhOIIMIIOII KLY

(dLOTIDd eMIrue) Wodge




23

1.5.3.2 brnok gaTymkoB

Buemnuii Bun 6;10ka gatunkoB bJ1-902 nokaszan Ha pucynke 1.7, 6110ka nat-
yukoB bJ[-902A — na pucyske 1.8, 6;10ka qatankoB b/[-902MII — na pucynke 1.10.

bnok ycunurens

Paszbem (Buiika PCT'7TB)
TS TIOAKJTIOUEHHS
KaOeJIsI COeTMHUTEIIEHOTO
K902.5 mu6o K902.L

A

(mecmublii 6u0)

Bunt 3ammTHOTO
3a3eMJICHUS

JlaTunk
TEMIIEpaTyphl

N3mepurenbHbIin 31EKTPOL
(pH-3nexTpon)

‘\

———— DIJIEKTPOJ CPABHEHUS

~

——— Koamadox

3aIUTHBIN

</

Pucynok 1.7 — Bnox oamuuxos B/[-902



biok ycunurens

Pazwem (Busika PCI'10TB)
JUTSL TIOAKJTIOUCHHU ST

Ka0esd COeIMHUTEILHOTO
K902.5 umu K902.L

JlaTunk TemnepaTypbl

\ ~r
——_ Kombunuposannslii pH-amekTpos

—

——Konnauok
L 3aIUTHBIA

Pucynox 1.8 — Bnox oamuuxos B/[-902A

IHpumeuanue— Jlna nogkiaoueHus komOuaupoanHoro pH-anexkrpona 9CK-10617/7
K pazbemy «BXO[] 1» 6ioka ycunutens ucmnonb3yercs pasbem BNC-101A.
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Jlnst noakitoueHus: komOuaupoBaHuoro pH-anekrposaa k pazsemy «BXOL 1»
OJI0Ka YCHITUTENSI UCTIONB3YeTcsl Kabeb JaTYhKa B COOTBETCTBUH ¢ Tabmumei 1.8.

i KaOenp maTtumka
Tabmuna 1.8

DIIEKTPOJT

Ta0Omuma 1.8

Pucynok 1.9 — I[lookntouenue kabens 0amuyuxa Kk KOMOUHUPOBAHHBIM IJIeKMPOOAM

Tabnuya 1.8

Tur npuMeHsAEeMBIX 2JIEKTPOIOB Kabenb natunka
pH-anexrpon InPro 4800 Kabenp natunka BP31.22.300
KombunupoBanuslii pH-amexkrpos Kab6enp natunka BP31.22.200
201020/51-18-04-22-120/837 (Jumo)
Kombunuposanssiii pH-anekrpog G201S Ka6ens AS7 bnc
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Paszbem (pozerka KP2-16K4P)

JUTSL TOKJTFOYEHUS K Ka0eIro
coeauHuTearHoMy K902MII.L

160 kabemnto noBepounomy K902MII.2

[MInanr [IBX
HAaIIOpHbIN apMUPOBAHHBIM,
L=4wm

Bunt

Kpsimka

Kopmyc

Konbio

DnektpomHas A 042-048-36

qacCTb

Koxyx

DneKTpo] KOMOMHUPOBAHHBIH
B KOJITIAYKE 3aLIUTHOM

Pucynox 1.10 — Brox oamuuxoe B/[-902MII (6uo ¢ mecmmuvim paspeszom)
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3aBUCHUMOCTH JUIMHBI L, MM, anekTpoaHoit yactu Ojoka garuukoB bJ[-902MI1
OT THIIa YCTAaHOBJIEHHOTO 3JIEKTPOJIa COOTBETCTBYeT Tabnuue 1.9.

Tabnuya 1.9

3HaueHue UIMHEI L, MM,

Tun npumeHsieMoro 31eKTpoaa o
AJIEKTPOJIHOMN YacTH

DnekTpo] cTekIssHHBIN KoMOnHupoBanHbi DCK-10617/7 70
KomOunnpoBanubiii pH-371€KTpo1 € TesieBbIM

sanondenuem, i 201020/51-18-04-22-120/837

pH-3nekTpon ¢ reneBoi cucremoit cpaBHenus, Tun InPro 4800
Kombunuposansslii pH-anekrponq ASPA3111-100-2.1M
Kombunuposansslii pH-snekrpon SZ 195.2
KomOunuposanusiii pH-snexrpon G201S

105

1.5.3.3 Kabenb coeauHutenbHbin K902MI.L

Buemnuit Bug kabens coequautensHoro K902MIT.L nokasan Ha pucynke 1.11.

g
Pa3bem (Bunka KP2-16J4A)  Paszwem (po3erka PC10TB) KaGens,

JUTSI TIOJIKJTFOUECHUS JUTS TIOJIKITFOUEHUS K OJIOKY  muymHA oT 5 10 100 M
osioka natunkoB bBJ[-902MII npeoOpa3oBaTEILHOMY

Pucynox 1.11
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1.6 Mapkupoeka

1.6.1 MapkupoBka  cocTaBHbIX  yacTtel  pH-meTrpa  cOOTBETCTBYET
I'OCT 26828-86

1.6.2 biok npeoOpazoBaTenbHbIN

1.6.2.1 Ha nepenneii nanenu 010ka mpeodpa3zoBaTeIbHOIO HAHECEHBI:

— HaumMmeHoBaHue pH-meTpa u ToBapHbIN 3HAK;

— HAaMMEHOBAHUE CTPAHBI-U3TOTOBUTEIS.

1.6.2.2 Ha 3agnelt ma"enu 0Jioka mpeoOpa3oBaTEIbHOTO IMIUTOBOTO MCIIOIHE-
HUS U Ha HIDKHEW OBEPXHOCTHU OJI0Ka MpeoOpa3oBaTeIbHOIO HACTEHHOTO MCITOJIHE-
HUS YKpeIUIeHa TabJIn4yKa coaeprKaliasi:

— TOBApHBIN 3HAK U HAMMEHOBAHUE MPEANPUATHSI-U3TOTOBUTEIIS;

— eJUHBIIA 3HaK 00OpaleHusl IPOAYKIMU Ha pbIHKE rocyaapcTB-wieHoB TC;

— 3HAaK YTBEP)KICHUS TUIIA;

— HaMMEHOBAaHUE U YCIOBHOE 00o3HaueHue pH-merpa;

— 3aBojICKOi HoMep pH-MeTpa u roj1 BeIITyCKa;

— perucTpairoHHbI HOMEP B [ '0Cy1apCTBEHHOM peecTpe CPEACTB U3MEPEHHIA;

— MHTEpBaJ MEX]ly OBEpKaMUu;

— HOMHHAJbHOE 3HaYCHHE HAIPSHKEHUS JIEKTPUYECKOTO MUTAHUS;

— YCJIOBHOE 00O3Hau€HUE pojia JMEKTPUUECKOr0 TOKa U HOMUHAJIbHAS 4acTo-
Ta IEPEMEHHOTO TOKA,

— CHUMBOJ «@ », 0003HAYAIOIINI KJIEMMY 3allIUTHOIO 3a3€MJICHUS.

1.6.2.3 Ha 0oxoBOI1 MOBEPXHOCTU OJIOKa MPeoOpa3oBaTEIbLHOTO IIUTOBOTO
UCIIOJIHEHHSI M Ha HUKHEH MOBEPXHOCTU OJI0Ka MpeoOpa3zoBaTEIbHOIO HACTEHHOTO
UCIIOJTHEHUS YKpeEIUIeHa rapaHTuiiHas miomoa.

1.6.3 biok natuukos

1.6.3.1 Ha nepenneit manenu Osioka ycuiautens 01okoB aaTunkoB BJ[-902 u
BJI-902A ykpemniiena Tabinuka, Ha KOTOPOWH HaHECEHBI:

— TOBapHBIN 3HAK U HAMMCHOBAHHE PEANPUITHS-U3TOTOBUTEIIS,

— HaWMEHOBaHME U YCIOBHOE 0003HAaUEHHE 0JI0Ka JaTYMKOB;

— 3aBOJICKOM HOMEp 0JIOKa JaTYMKOB U IOl BBIMTYCKA;

— MapKHUpOBKA, yKa3bIBAIOIasi HA3HAYEHUE PA3BEMOB;

— CHMBOJI « @ », 0003HAYAOIINI BUHT 3alTUTHOTO 3a3¢MJICHUS.

1.6.3.2 Ha pa3weme Onoka maruaukoB bJ[-902MII HaneceH 3aBOJICKOW HOMEp
0JI0OKa JaTYUKOB.

1.6.3.3 Ha nepenneit manenu Oyioka ycuiautens 010koB aaTunkoB BJ[-902 u
BJ1-902A ykpernuieHa rapaHTuiiHas miomMoa.
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1.6.4 KaoOenn coequanrensabiii K902MII.L

1.6.4.1 Ha nepennel maHenn KOPOOKH KJIEMMHOM KaOelsl COCIUHHUTEIHHOTO
K902MII.L ykperiena Tabanyka, Ha KOTOPOH HAHECEHBI:

— TOBApHBIM 3HAK U HAMMEHOBAHKE MPENPUITHUS-U3TOTOBUTEIIS,

— HaMMEHOBaHHE KOPOOKHU KJIEMMHOM;

— 3aBOJICKOM HOMEp KOPOOKH KJIEMMHOM U T'OJl BBIITyCKa.

1.6.5 TpancnopTHas MapKUpOBKa

1.6.5.1 Ha TpancnopTHO#l Tape (kopoOke) HakjieeHa ATHUKETKa, coaepKalias
HauMEHOBaHUE U 00o3HaueHue pH-MeTpa, naTy yrmakoBKH, TOBapHbINA 3HAK, Teyedo-
HBI, aIp€C U HAMMEHOBAHUE MPEANPUSITUS-U3TOTOBUTEIIS.

1.6.5.2 Ha TpancnopTHo# Tape (KOpoOKe) HaHEeCEHbl MAHUITYJISIIMOHHbBIC 3HA-

ku: «Xpynkoe. OcTopoxxkHo», «bepeus oT Biarny», «Bepx» u «lIpenenst Temmepary-
pe» o 'OCT 14192-96.

1.7 Ynakoeka

1.7.1 YmakoBka oOecrieunBaeT coxpaHsieMocTb pH-MeTpa npu TpaHCIIOPTHPO-
BaHUU U XPAHECHHH.

1.7.2 Ilo 3ammure pH-MeTpa OT KIMMaTHYEeCKUX (DAKTOPOB BHEIIHEH Cpeibl
ynakoBka umeet kareroputo KY-1 o I'OCT 23170-78.

1.7.3 YnakoBka cootBercTByeT TpeboBanusiM ['OCT 9.014-78 nns rpynmsl
n3aenuit 111

— BapUaHT BPEMEHHON NPOTUBOKOPPO3UOHHOM 3amuThl B3-0;

— BapUaHT BHYTPEHHEHN yIakoBku BY-4.

1.7.4 B oTnenbHbIE NOJUATUICHOBBIE TAKETHI YKIIAIBIBAFOTCS:

— 070K TIpe0oOpa3oBaTEIbHBIN;

— Os0x ycunurens 6y0koB nataukoB bJ[-902 u BJI-902A ¢ naTurikom Temrie-
paTypel,

— 610k gaTunkoB b/1-902MII,

— KOMIUIEKT UHCTPYMEHTA U MPUHAAJICKHOCTEH (151 UCHIOJHEHUH ¢ OJIOKOM
nataukoB bJ[-902MITI);

— KOMILJIEKTHl MOHTQ)KHbBIX YaCTEeH;

— PYKOBOJACTBO IO 3KCIUTyaTalldd, NacnopT M TOBAPOCONPOBOAUTEIbHBIN
JOKYMEHT (yIaKOBOYHAasi BEJOMOCTb).

1.7.5 YmakoBka kabene coequnutenbubix K902.5, K902MII.L cooTBeTcTBY-
et TpeboBanusim 'OCT 18690-2012.

1.7.6 CocraBHble yacTu pH-MeTpa yKi1agplBaroTCsl B KAPTOHHYIO KOPOOKY C
IOCJEAYIONIEHN €€ 3aKIEHKON IMOJTMMEPHOM JIMIIKOW JIEHTOU.

DAEeKTPOAbl YKIIAbIBAIOTCS B OTACIbHbBIE KAPTOHHBIE KOPOOKH.
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1.7.7 CBoOOIHOE TPOCTPAHCTBO B KOPOOKE 3AMOIHSIETCS aMOPTHU3AIIMOHHBIM
MaTepHUaJIOM.

1.7.8 Cpok coXpaHs€MOCTH A0 MEPEyNaKOBBIBAHUS PABEH CPOKY CIIYKObI
pH-merpa.

1.7.9 IlepeynakoBbiBanne pH-MeTpa npoBOAUTCS B ciiydae OOHapy>KEHHS Jie-
(EeKTOB yNMaKOBKHM IPU OCMOTpax B MPOLECCE XPAHEHUS WM MO HUCTEYEHUU CPOKa
COXPaHAEMOCTH JI0 NIEPEYNaKOBbIBAHUSI.

1.7.10 ITo cornmacoBaHMIO C 3aKa3YMKOM JIOIYCKAeTCsl IPUMEHSATh JIPYrUe BU-
JIbl KOHCEPBALIUU U YTIaKOBKH.

1.8 Cpedcmea uamepeHul, UHCMpPyMeHm, npuHaonexxHocmu

s mpoBeAeHus rpaayupoBku pH-mMeTpa AOMOJHUTENBHO TPEOYIOTCS CleAy-
IOII1E MPUHAJIC)KHOCTU U 000pY0BAHUE, HE BXOIAIINE B KOMILIEKT TOCTaBKHU:

— xkouba K-2-1000-50 T'OCT 25336-82;

— crakad B-1-400 XC I'OCT 25336-82;

— pactBop 3,0 mous/mm® xopuaa xamus (KCl);

— pactBop 0,1 mons/nm® consrol kucnots! (HCI);

— OydepHbie pactBOopel — paboume »HTanonsl pH 2-ro paspsama 1o
I'OCT 8.120-2014, npurotoBnenHsie u3 cranaapt-tutpoB no I'OCT 8.135-2004
(Per. Ne 45142-10).

2 NCMNOJNTIb3OBAHUE NO HASHAYEHUIO
2.1 dkcnnyamayuoHHble o2paHU4YeHUst

BHUMAHMUE: Iloakjamo4yaTh H OTKJIIOYATL OJIOKH JATYHMKOB OT 0JIOKA
npeodpaszoBareibHoro TOJIBKO ITPU OTKJIIOYEHHOM IIMTAHUU 6.710ka
npeodpa3oBaTeJbHOIO!

2.1.1 CoOmtonath paboyue yCJIOBHS IKCILTyaTallud U TpeOOBaHMS K aHAJIU3U-
pyemomu cpene.

2.1.2 OGeperaTh OT yaapoB OJIOK MPpeoOpa30BaTEIbHBIA U JIEKTPOIbI, TAK KaK
B UX KOHCTPYKIIMU UCTIOJIb30BaHbI XPYIKUE MaTEPUAJIbI.

2.1.3 N36eratb HaxaTusi KHONOK OJIOKa NpeoOpa3zoBaTEIbHOTO OCTPHIMU
npeaIMeTaMu.

2.1.4 YpoBeHb 3IJIEKTPOJIUTAa B JJIEKTPOJIEC CpaBHEHUs NpH u3MepeHusix pH
JIOJKEH OBITH BBIIIE YPOBHS aHAIM3UPYEMOM CPEIbI.

2.1.5 llorpyxate 37€KTpoJ KOMOMHHMpOBaHHBIA Onoka matunkoB BJ[-902A
pu u3MepeHusx pH morpyxHpIM ciocoO0OM B aHATU3UPYEMYIO cpey (BOIHBIN pac-
TBOP) Ha INIyOUHY HE MeHee 16 MM U He BbIIIE TPAHUILIBI CTEKIISTHHOTO KOPIyca KOM-
OMHUPOBAHHOT'O AJIEKTPO/IA.
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2.1.6 Ilorpyxate 6510k gatunkoB bJ[-902MII npu nzmepenusx pH norpyxHsiM
METOJIOM B aHAJTM3UPYEMYIO cpeay (BOIHBINA pacTBOpP) Ha MIyOUWHY OT 5 cM U OoJee B
3aBHCHUMOCTH OT IPUMEHSAEMOTI0 3J1eKTpoaa. EMKOCTh, I/ie yCTaHOBJIEH OJIOK JaT4u-
koB b/[-902MII, nomkHa OBITH 3alTUIIIEHA OT BO3JICHCTBUS TPO30BBIX Pa3psIOB.

2.1.7 llpu u3mepenusix pH nomycTumoe OTKIOHEHHE OT BEPTHUKAIM OJOKa
nataukoB BJ[-902MII gomxHo OBITE HE Oosee 45°.

2.1.8 He nonmyckaercsa usmepenue pH, 9/IC u Temneparypsl B pacTBOpax, co-
JepKaiux (GTOPUCTOBOIOPOIHYIO KUCIOTY WM €€ COJIM U BEUIECTBa, 00pa3yronue
OCaJIKU M TUICHKHA Ha TTOBEPXHOCTH AJIEKTPOJIOB, a TAKKE IKCIUTyaTalldsl U XpaHEHUE
ANEKTPOAOB, HEZAMOIHEHHBIX JIEKTPOJIUTOM.

2.1.9 Marepuan Onoka maruukoB BJI-902MII (ctans mapku 12X18HI10T)
MMEET OTPAaHUYCHHYIO XUMHUYECKYIO CTOMKOCTD:

— pH BoaHOI cpenbl AOMXKEH ObITH HE MEHee 1;

— KOHILEHTPALHUS XJIOPHUI0B NOIDKHA OBITh He Ooaee 100 mMr/om’.

2.1.10 BATIPEIHAETCS UCITIOJIb3OBATD 670K maT4nKoB AJIsI pacTBOPOB
COJITHOM KHCIIOTHI!

2.2 Mepbi 6e3onacHocmu

2.2.1 bnok npeoOpa3oBaTeNbHbIN JOJKEH ObITh YCTAHOBJIEH B MECTE, HE 3a-
TPYIHSAIOIIEM OTKIIIOUeHHe pH-MeTpa OT ceTu nuTaHusl.

2.2.2 K pabote ¢ pH-MeTpoMm nomyckaeTcs mepcoHas, WU3yYUBIIUN PYKOBO/I-
CTBO IO 3KCIUTyaTallud U AEHCTBYIOUIME MEPhl 0€30MacHOCTH MpU padoTe ¢ XUMHYE-
CKUMH PEaKTUBAMH, a TAKXKE UMEIOIINNA TOMYCK K padOTe C 3JIEKTPOYCTaHOBKAMH 0
1000 B.

BHUMAHMUE: 3AIIPEIIAETCS pa6ora ¢ pH-merpoM mnpu CHATBIX
KPBILIKAX Kopiyca 0JI0Ka npeodpa3oBaTe/ibHOI0, 4 TAK:Ke NIPH OTCYTCTBHH 3a-
3eMJIeHus !

2.2.3 DneKTpu4ecKue ILenH, OCYILIECTBISIOIINE BHEUIHEE IOAKIIOYEHUE K
pazsemy «TOKOBbIA BbIXOO, CUTHAJMU3ALMUA, RS-485%, nomkHbl OBITH
BBITIOJTHEHBI SKPaHUPOBAHHBIM KabesieM 00 MpoBOIaMH, PACTIONIOKEHHBIMH B TIPO-
BOJSINMX KaOEIbHBIX )KeI100aX WM B KaOEJIErOHaXx.

2.2.4 DneKTpU4eCKUe COCIMHEHUSI OJIoKa JaTYMKOB ¢ OJIOKOM IpeoOpa3oBa-
TEJILHBIM BBIMOJTHEHBI SKPAHUPOBAHHBIM KaOEJIEM.

2.3 [Nlodzomoeka pH-mempa k pabome

2.3.1 lNony4veHune pH-meTpa

[Ipu nmonyuyenum pH-MeTpa ciieqyeT BCKpPBITH YIAKOBKY, MPOBEPUTH KOM-
MJIEKTHOCTh U YOEAUTHCS B COXPAHHOCTH YIIAKOBAHHBIX M3EIHI.
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[Tocne mpeObiBanus pH-meTpa Ha XO0JIOIHOM BO3AyXe HEOOXOIUMO BBIIEp-
JKaTh €ro IIPpM KOMHATHOM TEMIIEpaType HE MEHee 2 4, IOCJE YeTO MOXKHO IIPHUCTY-

NUTh K TOATr0TOBKE pH-MeTpa k padorTe.

2.3.2 NogroTtoBka bnoka npeobpaszoBaTenbHOro

2.3.2.1 YcTaHoBKa 6rnoka npeobpa3oBaTenibHoro
YcTaHoBUTH OJIOK TIPeoOpa3oBaTeIbHBIN B MECTE, HE 3aTPYAHSIONIEM OTKIIIO-

yenne pH-meTpa oT ceTu muTaHusl.
PacrnonokeHne u pazMep OTBEpCTHil I KperyieHus 0J10ka mpeoOpa3oBaTelib-

HOT'O IIUTOBOI'O UCITOJIHCHUA B IIUTC — B COOTBCTCTBUHU C PUCYHKOM 2.1.

150

73

fw}

Pucynok 2.1 — Pacnonosicenue u pazmep omsepcmuii Oisi KpenieHusl
OJ10Kka npeodpa308amenbHO20 WUMOB020 UCNOIHEHUS 8 Wume

bnok mpeoOpazoBarenbHblii pH-MeTpa MUTOBOrO WCHOIHEHUS YCTAaHOBHTH C

BHYTPEHHEH CTOPOHBI IUTa. Haknanky, BXOAAIIYI0 B KOMIUIEKT MOHTXHBIX 4acTEH
BP49.06.000, ycTaHOBUTH C JIMLIEBOM CTOPOHBI IIUTA B COOTBETCTBUU C PUCYHKOM 2.2.
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brok mpeoOpa3zoBaTenbHBII
IIUTOBOTO MCTIOJTHCHHUS

~Taiika M5

Buur
M5%8 Haknaaka

~_IIut c oTBepcTUAMU
JUTSL KPETLICHUSI

PucyHOK 2.2 — Yemanoska 610ka npeo5pa306ameﬂbH020 wunio6020 UCNOJIHEHUA

Jlns kperuieHus: 6y10Ka mpeoOpa3oBaTeIbHOTO Ha MIUTE (TONIIMHON 10 3 MM)
MOJKHO BOCIIOJIb30BaThCsd BUHTAMHM MS5X8 ¢ ralikamu, BXOJISIIMMH B KOMITJIEKT MOH-
Ta)kHbIX yacteir BP49.06.000.

Pacronoxenue u pasmep OTBEpCTHN JIs KpPETUIeHUs OJI0Ka mpeoOpa3oBaTellb-
HOI'0 HACTEHHOT'O MCITOJHEHMSI Ha BEPTUKAJIbHOM MOBEPXHOCTH — B COOTBETCTBHUU C
pUCYHKOM 2.3.

Konctpykiusa 6510ka mpeoOpa3oBaTeIbHOTO HACTEHHOTO WCIIOJIHEHUSI TO3BO-
JSI€T OCYUIECTBIIATh €r0 KPEIUIEHWE HA Pa3IMYHBIX BEPTUKAJIbHBIX MOBEPXHOCTSIX,
MOATOMY KPEMEKHbIE U3/IeNIUs B KOMIUIEKT TOCTABKU HE BXOJST.

3a3eMIuTh KOPITyC OJ0Ka MpeoOpa3oBaTeIbHOTO MEIHBIM MPOBOJIOM >KEITO-
3eJIeHOTO 1IBeTa ceueHueM He MeHee 0,75 MM?, MOJKITIOYaeMbIM K KJIEMME 3a3eMiie-
HHUS.

[TogBectu ceTeBOe MUTaHUE (B 3aBUCUMOCTH OT UCTIOJIHEHUsT pH-MeTpa):

a) ~ 220 B, 50 't ¢ mOMOIIBIO MOJIKIFOYEHUST BUJIKH K IITENICEIbHOM PO3ETKE
C 3a3eMJISIIOIIMM KOHTAaKTOM;

0) ~ 36 B, 50 I't1 ¢ moMoIbI0 MOJIKIFOYEHNS K KOHTAKTaM CETEBOTO Kabes:

— TPOBOJ KpacHOTo IiBeTa — ¢aza;
— TIPOBOJ] CUHETO IIBETa — HYJIEBOUW MPOBO/T;
— TPOBOJ KEJITO-3€JICHOTO 1IBETA — 3a3€MJICHHUE.
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4 otB. | A

c—

/ )
BeprukasbHas | o
MOBEPXHOCTH | |

\

Pucynox 2.3 — Pacnonosicenue u pasmep omeepcmuil 05 KpenieHus
O10Ka npeodpa308amenbHO20 HACMEHHO20 UCNOIHEHUS.

2.3.2.2 TopKrnioveHne BHELWHNX YCTPONCTB K 6rioky npeobpasoBaTtensHOMY € UCMonb-
30BaHMeM KomnnekTa MoHTaxHbIx Yacten BP37.03.000

BHUMAHMHME: Iloak/jo4eHue BHEIIHUX YCTPOUCTB K 0JIOKY mpeodpa3o-
BaTeJIbHOMY NPOU3BOAUTH NMPHU OTKJIWYEHHOM MUTAHUU BHEIIHUX YCTPONCTB U
0J10ka Mpeodpa3oBaTEIbHOIO!

Baemnue noxakirodeHus K OJOKy MpeoOpa3oBaTebHOMY MPOU3BOIATCA K
pazsemy «TOKOBbIU BbIXO[, CUTHANU3ALIUA, RS-485) ¢ ucronb30BaHH-
eM po3etkn PCI19TB c koxyxoMm, BXOISIIEd B KOMIUIEKT MOHTAQXHBIX 4YacTel
BP37.03.000.

JJ1s BHELTHETO MOJKII0YEHHS K OJIOKY IpeoOpa3oBaTeIbHOMY CIEAYeT:

— CHATH IUIACTMAcCOBYIO 3armymKky c passema «TOKOBbIA BbIXOL,
CUTHAINMU3ALUA, RS-485;

— pazobpatb pozerky PC19TB B cooTBeTCTBHM € pUCYHKOM 2.44;

— MpUNasiTh KOHTAKTHl B COOTBETCTBUU C pUCYHKOM 2.46 u Tabmurei 2.1.



35

Kuntou pazsema
(Moka3aH yCJIOBHO)

=]
£ 3 2 1
76 5 4 W
121110 9 8
A 16 15 14 13
Pozerka 1918 17 /
PCI9TB KonrtakTsl
KoxyX  Pajika
a — Koncmpykyus pozemxu 6 — Buo co cmoponsi natiku KOHMAaKkmos

Pucynok 2.4 — Pozemxa PCI19TB c koocyxom

Tabnuya 2.1
Komnr. BrixoaHoi curnan Lens Buemnee noakitoueHue
1 Perne
2 «IIeperpysKa»
7
8 Perte Kanan A
12 «YCTaBKa»
L HcnoauutensHoe
s Pene YCTPOHCTBO
4 «IIEPETPY3Ka
16
17 Perne Kanan B
18 «yCTaBKa»
19
5 BoixoHOM Kanan A (+)
6 TOK Kanan A (-)u B (-)
9 Kanan B (+) PCFI/ICTpI/\Ipr}o]_]_[ee
1 SG (curHanbHas 3eMJist) YCTPOHCTRO,
14 Topt RS-485 DAT-+ (Jlannbic +) KOMITBIOTED
15 DAT- (/lanubie —)
Lens KoHT. L R
Kanan A (+) 5 H
Kanan A, B (-) 6 E
Kanan B (+) 9 R
H
T

Pucynox 2.5 — Cxema nookaoueHus GHelwHel Hazpy3sku
k koumaxmam pazvema «TOKOBbIUA BbIXO)
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BHUMAHMUE: [{as popMupoBaHUs BHIXOJHOI0 CUTHAJIA — TOKOBOI'O BbI-

X0/1a, MOAKJII0YEHHE BHEUIHEr0 MCTOYHMKA NUTAHMI K KOHTaKTaM pa3bema
«TOKOBbIX BbIXOA, CUTHAJNINM3ALUA, RS-485» HE TPEBYETCS u

HEJAOIIYCTHUMO!

B nuanazone ot 4 no 20 MA BHewHsis Harpy3ka R, He JOJKHA MpEeBBIIATh
500 Owm, B guamazone ot 0 10 5 MA — 2 kOm.
[Tpotoxonsr oOmena «B30P» u ModBus RTU — B cooTBeTCTBUU ¢ TIpUITIOXKE-

Huem .

3aMbIKaHUE «CYXHUX» KOHTAaKTOB PEJie «IE€pPErpy3Ka» M peye «ycTaBKay Ipo-

HACXOJIUT B COOTBETCTBUHU ¢ TaOIuIen 2.2.

Tabnuya 2.2
KonTponupyembrit Kanan 3HaueHue Homepa koHTaKTOB,
napameTp KOHTPOJIMPYEMOTO pozetku PC19TB,
napaMmerpa MEXIy KOTOPBIMU
3aMbIKAeTCs LEb
W3mepenHoe 3nauenue pH BBIXO/1 3a MPEEIbl
Wsmepennoe 3nauenne DJ1C, MmB 3anporpaMMHPOBAHHOIO 1
H3mepennoe 3HaueHne A JIMana3oHa U3MEPEHUN WU 3 |
TeMuepaTrypsl, °C 3a Ipeaeibl Juamna3ona
n3mepennii pH-merpa
W3mepenHoe 3Hauenue pH BBIXO/1 3a MPEEIIbI
N3mepennoe 3Hauenue D1C, MB 3alpoOrpaMMHUPOBAHHOIO 3 -
N3mMepeHnHoe 3HaueHNE B JIrana3oHa U3MEPEHHUIN WIN |
Temneparypsl, °C 3a IpeJienbl AUana3ona 4
n3mepennii pH-merpa
N3mepennoe 3Hauenue pH MEHEee 3HaUYEHHUsI YCTaBKU 7
MIN |
8
A
0oJiee 3HaUEHUsI YCTaBKU 12 -
MAX |
13
MEHEe 3HaUYEHHUsI YCTaBKU 16
MIN 17 |
B
0oJiee 3HaUEHUS YCTaBKU 18 |-
MAX 19 |

M3meHenne napaMeTpoB yCTaBOK MPOU3BOAUTCS B COOTBETCTBUU C II. 2.6.3.
MakcuManbHblid KOMMYTHpYeMbId TOK 150 MA mpu MOCTOSHHOM WIIM TE€pe-

MEHHOM HanpspkeHuu 36 B.
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2.3.2.3 TNogKrioyeHne BHELLHNX YCTPONCTB K 6roky npeobpa3oBaTenibHOMY C UCMOMb-
30BaHueM broka knemm BP51.04.000

biox kemm BP51.04.000, mocTaBnsieMblil 10 OTAENBHOW 3asBKE, MPEACTAB-
JIEH Ha pUCYHKeE 2.6.

[Tonkmouenue O0Ka KIEMM OCYIIECTBISIETCsS ¢ momolrsio po3etku PC19TB
k passemy «TOKOBbIA BbIXO[, CUITHANU3ALUA, RS-485» Groka mpeos-
Pa30BaTENIbHOTO.

[TonkitoueHus: BHEIIHUX YCTPOMCTB K OJIOKY KJIEMM IPOU3BOAUTH B COOTBET-
ctBuM ¢ 3THKeTKO BP51.04.0000T.

Kpspimka Kabenb

PozeTka
PCI19TB

Ka6enwuurii BBog MGB12
4 . 4 mr.

Pucynok 2.6 — brok knemm BP51.04.000

2.3.3 NoaroToBka 6rioka gatumkos B1-902 (B-902A)
2.3.3.1 YcTtaHoBKa bnoka ycunutens

3akpenuTh OJOK YCUIUTENS BOJIU3U POOOOTOOPHON TOUYKH HA BEPTUKAIBLHON
MOBEPXHOCTU B MECTE€, HCKIIIOYAIOLIEM BO3MOXXHOCTh MOIMAJIaHUsl Ha HEro BEpTH-
KaJIbHO MaJaroINX Kareilb BObI.

Pacrionoxxenre u pasMep OTBEpPCTUH AJiA KpeIuleHus OJIoKa YCUJIMTENs Ha
BEPTHKAIBHON MTOBEPXHOCTH — B COOTBETCTBUHU C PUCYHKOM 2.7.

[Ipn wHammuum rugponanenedn [T1-902 BP31.04.000 wmm T'TI-902/1
BP31.04.000-01, mocTaBisieMbIX MO OTIEIbHOMN 3asiBKE, OJIOK YCUITUTEIS YCTAHOBUTH
B COOTBETCTBHM C PYKOBOJACTBOM IO OJKCIUTyaTalldM Ha TUAPOMAHEb
BP31.04.000P2.

3azemuTh Kopmyc OJOKa YCHUJIMTENS METHBIM MPOBOJOM >KEITO-3E€JIEHOTO
1BeTa ceueHreM He Menee 0,75 MM?, OAKIIIOUAEMOMY K BUHTY 3a3€MJIEHH.
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Coenunuth 610k natunkoB bJ1-902 (B/1-902A) ¢ 6:10koM mpeobpazoBarTeib-
HBIM KaOeseM coenuHuTenbHbIM K902.5, BXOIMIIMM B KOMIUIEKT MOCTaBKH, JIMOO

kabenem coenunuTenbHbBIM K902.L B cooTBeTCTBUY C mpuioxeHueM /1.

|
Beptukanbnas /

HOBerHOCTB lli /
24,2 Z\ |
— -

<

2 oTB. e

Pucynoxk 2.7 — Pacnonosicenue u pazmep omeepcmuil 015 KpenieHust
onoxa ycunumers

II'pumeuanue— KoHCTpyKIus 06JI0Ka yCUIIUTENS TIO3BOJISIET OCYIIECTBISAThH €r0 Kpel-
JICHHE Ha Pa3NUYHBIX BEPTHKAIBHBIX MOBEPXHOCTSAX, MOITOMY KPEMEKHbIE W3JIETHs B KOMIUICKT

IIOCTaBKH pH-MeTpa HEC BXOJAT.

2.3.3.2 lNogrotoBKa aMeKTPOA0B U NOACOeANHEHNE AaTyMKa TEMNEpaTypbl

[ToaroToBUTH 3AEKTPOJLI B COOTBETCTBUM C MACOpPTaMU Ha MPUMEHSIEMbIE
AIEKTPOIBI.
[ToaroToBIICHHBIE SJIEKTPOMABI MOJCOCAUHUTh K OJIOKY YCHUIIUTENS COTJIacHO

pucyHnky 1.7 nu6o 1.8:
— K pazpemy «BXO[ 1» moaxmtounTh H3MEPUTEIbHBII 3JIEKTPO/I;
— Kk pazpemy «BXOJ[l 2» moaKIIOUNATE 3JCKTPO CpaBHEHUS (1S OJIOKa J1aT-

ynukoB bJ1-902).
BHUMAHME: Homep natunka temneparypst JOJIZKEH COBITAJIATH
C HOMEpPOM 0JI0Ka yCHJIUTeJIs !

JlaT4uuk TeMIiepaTypbl MOICOSAUHUTD K pazbemy «BXO[ 3».
Beinonauts rpagyupoBky pH-metpa B cooTBeTCTBUM C 1. 2.7.



39

2.3.3.3 YcTaHoBKa 9neKkTpoAoB W Aatuvka Temnepatypbl Npy NpoToYHOM cnocobe us-
MEpPEHNK

2.3.3.3.1 Ycranoska Ha rugponanenu ['T1-902 (I'TI-902/1)

JInst mpoBeieHrs U3MEPEHUI POTOYHBIM CITIOCOOOM MPUMEHSIOTCS THAPONa-
HEJH, MIOCTABIISIEMbIE TIO OTAEIIBHON 3asIBKE:

— rugponanens ['T1-902 BP31.04.000 npu npoBenenun usmepenuit pH «um-
CTOI» BOJBI;

— ruapomnanens ['T1-902/1 BP31.04.000-01 npu npoBenenun usmepenuii pH
aHaJIM3UPYEMBIX PACTBOPOB, COJIEPKAIIUX B3BEUICHHBIC BEILIECTBA.

VYcraHOBKa 3JEKTPOJIOB M JJaTYMKa TEMIIEpaTypbl HAa THIPOIIAHENb ITPOU3BO-
JIUTh B COOTBETCTBUHU C PYKOBOJCTBOM 110 3Kcruryaranuu BP31.04.000P2.

[IpumMep pacnosioKeHHUs 3JIEKTPOJIOB U AaTUMKA TEMIIEPATYPhl HA TUAPOIMaHe-
mu ['T1-902 BP31.04.000 — B COOTBETCTBUHU C PUCYHKOM 2.8.

2.3.3.3.2 YcTraHOBKA B KIOBETY ITIPOTOYHYIO

JIns mpoBeneHns U3MEPEHU MPOTOYHBIM CIOCOOOM HPHUMEHSIOTCS KIOBETHI
IIPOTOYHBIE, TOCTABIISIEMBIE 110 OTJAEIBHOM 3asiBKE:

e kroBeta npotounas BP31.20.200 (BP31.20.200-03, BP31.20.200-04) — nmnst
KOMOMHHUPOBAHHBIX AJIEKTPOJIOB C MPUCOEAMHUTENBHON pe3booit PG13,5;

e kroBeTa nporounas BP31.20.200-01 (BP31.20.000-02, BP31.20.200-05) —
JUTIsl KOMOMHUPOBAHHBIX pH-351eKTp0o10B 0€3 NpUCOEeTUHUTENBHOU PE3bOBI.

e kroBeTa nportounas BP31.02.700 (BP31.02.700-01, BP31.02.700-02) — nns
pazaenbHor nmapsl pH-371€KTpoa0B.

VY CTaHOBKY AJIEKTPOJOB M TaTYMKA TEMIIEPATyphbl B KIOBEThI IPOTOYHBIE MTPO-
U3BOJIUTH B COOTBETCTBUU C ITUKETKOW HA KIOBETY.



40

o
biok
YCUIIUTENS
DneKkTpoa ' '
CPaBHEHUS ~~__ A
g
JlaTamk ~ 2
TeMIepaTypbl
N3mepuTenbHbIi

pH-smexktpox

Sluelika nporoyHas™

T~

Tpyoka IIBX CT-18*
(noosooswast)

Tpyoxka [IBX CT-18
Duyrp. 16%2
(cruenas)

* Slueiika mpotounas BP31.04.200 nu6o stueiika nporounas BP31.04.400.
** Doy, 7% 1,5 1060 Diuyrp.10%2 B 3aBUCUMOCTH OT STUCHKU TPOTOUHOM.

Pucynok 2.8 — Ilpumep pacnonosicenus 31eKkmpooos u 0amuuka memnepamypul Ha
euoponanenu 1'T1-902 BP31.04.000
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[Ipumep pacrnonokenuss KomMOuHHUpoBaHHOTO pH-3mekTpona ¢ reneBbIM
3anonHenueM, tun 201020/51-18-04-22-120/837 (Jumo), n maT4urka TemrepaTypsl B
ktoBeTe npotoyHoit BP31.20.200 — B cooTBETCTBUU C PUCYHKOM 2.9.

["aiika KOMOMHUPOBAHHOTO
pH-anextpona

Komb6unuposauusiii pH-31exTpos
C TeJICBBIM 3aIOJTHCHUEM,

] tun 201020/51-18-04-22-120/837 (Jumo)

JlaTumk TemnepaTypsl

TpyOxa AISI 316L
(ciuBHAas)

) =l

—

CnvB BOOHOWM

cpenpl

Kopnyc

KIOBETBI IIPOTOYHOM

BP31.20.200

TpyOka AISI 316L .

(momBoIsIIIIAs) .
Nogaya BogHOM
cpeabl

a o

Pucynox 2.9 — Yemanoexa kombunuposannozo pH-snexkmpooa u oamuuxa
memnepamypbul (Ha npumepe UCHoaHeHUs1 Klogemul npomounot BP31.20.200)



42

[Ipumep pacmonoxeHuss dJICKTPOoAa CTEKISHHOTO KOMOMHUPOBAHHOTO
OCK-10617/7 U JaTYMKa  TeMIlepaTyphl B KIOBETE MPOTOYHOU
BP31.20.200-02 — B cooTBeTcTBHM € pUCyHKOM 2.10.

Kpsimika
BP49.02.204

JlaTuuk
TeMIIepaTypbl
BP31.02.200

[11aii0a
T BP43.02.003

\KOJ‘ILHO

BP43.02.004

\9J’ICKTpOI[ CTEKJITHHBIN

KOMOWHUPOBaHHBIN

\QCK- 10617/7 (K80.7)
Mem6pana

/

CnuB BOaHOM
cpeabl

Kopmyc

KIOBETBI IIPOTOYHOU

BP31.20.200-02

[Nopgaya BogHOM
cpeabl

a 4]

Pucynox 2.10 — Yemanoseka anexmpooa cmexkisaHH020 KOMOUHUPOBAHHO20 U OAMYUKA
memnepamypwvi (Ha npumepe ucnonHerus Kiosemol npomoyurou BP31.20.200-02)
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[Ipumep pacnosioKeHUsl pa3iebHOM Maphl IEKTPOJOB M JaTYUKA TEMIIEepa-
Typbl B KtoBeTe mporounord BP31.02.700 — B cooTBeTcTBUM € pUCYHKOM 2.11.

pH-a5extpon
DIIEKTPOJI

CpaBHEHHUS
Kpsimika P

BP49.02.203-01 Jatunk

TEMIIEpaTyPbI
WaiiGa = BP31.02.200
BP43.02.003-01\\L
Konab1o O Kobiio

BP43.02.004-01

Kopmyc
BP31.02.710

\

_

TpyOka

Nopaya
Drapyx 6%1 BOAHOA
TpyOxa cpenbl
TIBX CT-18 ~ Crve.
Doy 162 ﬂ BOZHOI
| cpegbl

a | 6
Pucynox 2.11 — Yemanoska pazoenvroti napuvl 91eKmpooos u 0amuuxa memnepantypol
(Ha npumepe ucnonnenus Krogemol npomoyrou BP31.02.700)
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2.3.3.4 YcTaHoBKa 9MEKTPOAOB M [aTyMka TeMnepaTypbl 4ns NPOBEAEHNS U3MEPEHUI
B MarucTpanbHoM Tpybonposoge

Jlyst mpoBeieHnsI M3MEPEHNU B MaruCTPaJIbHOM TPyOOIPOBOJIE TPUMEHSIETCS
KOMIUIEKT JiJisi ycTaHoBKH pH-3nekTponoB B maructpaib BP31.02.400 (B manbHE-
mem komiuiekT BP31.02.400), mocTaBiasieMbIi 110 OTACILHOM 3asBKE.

Kommuekr BP31.02.400 npumeHsieTcss TOIBKO ¢ KOMOMHHPOBAaHHBIMHU 3JIEK-
TPOJaMu, UMEIOIIMMU MIPUCOETUHUTENBbHYIO pe3s0y PG 13,5.

VYcTaHOBKY 2JIEKTpOJAa W JAaT4YMKa TEMIEPAaTypbl B TOPU30HTAIBHBIA Maru-
CTpaJIbHBIM TPyOONPOBOJ M3 HEPMKABEIOUIEH CTald C BHYTPEHHUM JUAMETPOM
He MeHee 50 MM, TPOU3BOAUTE B COOTBETCTBUHU C 3TUKeTKOW BP31.02.4003T.

[Ipumep pacrnosioxeHus: KOMOMHUPOBAaHHOTO pH-31eKkTpoja M JmaTymka TeM-
nepatypsl B kopriyce BP31.02.410 — B cooTBeTCTBUU ¢ pUCYHKOM 2.12.

2.3.4 lNopagroTtoBka 6noka aatynkos bA-902MTI1

[Tpu nonyuenun 6noka narunkoB bJ[-902MII nubo nocie JIUTENTbHOrO Xpa-
HEHUs HEOOXOJMMO CHSThH 3aIUTHBIM KOJMAYOK C KOMOMHHUPOBAHHOIO 3JEKTPOJA.
JI71s1 BBIOJTHEHUSI 3TOM ONEPALlMU B COOTBETCTBUU C PUCYHKOM 2.13 pekoMeHayeTcs:

— OTBEPHYTH CTOIOPHBIN BUHT;

— OTBEPHYTh KOXKYX U CHSITh.

[Tocne cHATHS 3alIMTHOTO KOJIIIayKa C 3JEKTPOJa YCTAaHOBUTH KOXKYX Ha Me-
CTO, 3a()UKCUPOBAB €TI0 CTOMOPHBIM BUHTOM.

[ToAroTOBUTH 3MEKTPO KOMOMHUPOBAHHBIN B COOTBETCTBHH C IMACIOPTOM Ha
AIIEKTPOL.

Coeaunuth 6110k gatuukoB bJ[-902MII ¢ 6iokoM mpeoOpa3oBaTEIbHBIM Ka-
oenem coenuauTeNbHBIM K902MILL (mmuHo#t ot 5 mo 100 M), BXOASAIIUM B KOM-
IJIEKT MOCTABKH.

Bemonnuts rpagynpoBky pH-meTpa B coorBeTcTBHM C 1. 2.7.

I pumeuanue— JIng yrooctBa MoHTaxka 6moka natunkoB bJ[-902MII gomyckaetcs
OTCOEIMHUTD Kalelb 0T KOpoOKH KiIeMMHOM. [l aTOTO Ciienyer:

— OTBEpHYTH YETHIPE BUHTA, YJCPKUBAIOIIUX MEPEIHIOI0 MTAHETh KOPOOKU KIEMMHOM;

— 0CJa0UTh KJIEMMHHUK BUHTOBOW U JIEMOHTHPOBATH KaOeb.
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KomMOuHupoBaHHBIM
AIIEKTPOJI

JlaTunk

TeMnepaTypH\
Kopmyc F

BP31.02.410% &/
Caapka

. 4 ,//
~ MarucrpaibHbIi
TpyOOTIPOBO

HanpasneHune
NnoToKa

<=

a — Yemanoska KoMOUHUPOBAHHO20 INEKMPOOd U OAMYUKA MeMNEpamypbl
6 MA2UCmpanibHblil mpyoonposoo

3arnymka BP31.02.421 ¢
mrarioont BP31.22.401 u
koJsieriom 012-017-30-2-7*

Kopmyc
BP31.02.410%*

6 — Yemanoexa 3aenywku BP31.02.421 c waiiboii BP31.22.401 u
konvyom 012-017-30-2-7 6 macucmpanvrwiii mpybonposoo

* BXoAUT B KOMIUIEKT Juisi ycTaHOBKU pH-amekTpoaoB B maructpans BP31.02.400.

Pucynok 2.12



Bunt_g—
CTONIOPHBIN

DIIeKTpO
KOMOMHHUPOBaHHBII

Kommagok
3aIUTHBIN

Pucynox 2.13
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2.3.4.1 YcTaHoBKa KOPOOKM KIEMMHOIA

3akpenuTh KOpoOKY KIEMMHYIO B MECTE€, UCKIIIOYAIOIeM BO3MOKHOCTh TOMa-
JaHUS Ha HEe BEPTHKAIBHO MAJAIONIUX Karelb BOJBI, TaK KaK KOpOOKa KiIeMMHas

BBIIIOJIHEHA B KOPITYCE CO CTENEHBIO 3aIuThl [P62.
PacrnionoskeHue u pa3Mep OTBEPCTHM JUIsl KpPEIUIEHUsI KOPOOKH KIIEMMHOM — B

COOTBETCTBHUM C PUCYHKOM 2.14.

‘a A
IToBepxHOCTH /
KPEIUICHUS m
4 — m
4.2 \
- - || Y
2 OTB. .

Pucynox 2.14 — Pacnonoorxcenue u pazmep omsepcmui
0J151 KpenjieHust KOpoOKU KIeMMHOU

MonTax kabesns B KOpOOKe KIEMMHOUW MPOU3BOIUTH B COOTBETCTBHH CO CX€-

MO pazienku kabes, MpuBeeHHON Ha pucyHke 2.15.
[Ipu cOopke KOpOOKU KIEMMHOUW BUHTHI MEPEHEHN MMaHENN 3aTAruBaTh MOCTe-

IICHHO, IIOOYCPCAHO C JNaMCTPAJIbHO IIPOTHBOIIOJIOKHBIX CTOPOH.

I pumeuanue— Ilpu coopke KOpOOKH KIEMMHOW OOpaTUTh BHUMAHHE HA TIOJIOKCHHE
VILTOTHUTENIHHOU Tpokiaaku. OHa JoKHA OBITH PACIIONOKEHA M0 BCeMY MEPUMETPY Taza mepe-

Hel MMa”enu.
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Cxema
pasznmenku kabenss  KiiemmHuk
BUHTOBOM

Pucynoxk 2.15 — Kopobka knemmuas (6ud 6e3 nepeoueti nanenu)

2.3.4.2 YctaHoBka bnoka gatumkos b[-902MI1 npu npoToyHOM cnocobe n3mepeHun

Jlisg mpoBesieHus U3MEPEHU MPOTOYHBIM CHOCOOOM HPUMEHSIOTCSI KIOBETHI
IIPOTOYHBIE, TOCTABJISIEMBIE 110 OTJIEIBHOM 3asBKE:

e ktoBeTa npotouyHas BP43.12.600 (moacoenuHeHUe ¢ MOMOIIBI0 O0KHUMHBIX
(GUTHHTOB 1TOJT TPYOKY Dapyx.6 MM);

e ktoBeTa nporouyHas BP43.12.600-01 (nmpucoennnutensHas pe3bda Guapyx.v2).

VYcranoBky 61soka natunkoB b/1-902MII npou3BoiuTh B COOTBETCTBUU C 3TH-
ketkoii BP43.12.6000T.

[Tpumep pacnonoxenust 610ka natunkoB BJ[-902MII B kroBeTe mpOTOUYHOM
BP43.12.600 — B cooTBeTCTBUU ¢ pUCYHKOM 2.16. [Ipu npoBeneHnn u3MepeHui Ko-
BeTa MIPOTOYHAS J0JHKHA PacIonaratbCs BEPTUKAIBHO.
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l"aiika
KIOBETHI IPOTOYHOM
BP43.12.600

biok gaTunkoB
B1-902MII

Tpybxa AISI 316L
Dapyx. 6% 1
(crusnasi)

Kopnyc
KIOBETHI IPOTOYHOM
BP43.12.600

il Tpy6xa AISI 316L
Dapyx. 0% 1
(noosooswasn)

a 9]

Pucynoxk 2.16 — Pacnonoocenue oaoxa oamuuxos bJ/[-902MI1
npu NPOMOYHOM CHOCOOe UMepeHull
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2.3.4.3 YcraHoBka 6noka gatumkoB b[-902MI1 ans npoBeaeHnst N3MEPEHUIA B Maru-
cTpanbHOM Tpybonposoae

s mpoBeeHUsI U3MEPEHUI B TOPU30HTAILHOM TPYOONPOBOJIE U3 HEprKaBe-
IOLLEH CTAJIM MPUMEHSIETCS] KOMIUIEKT MOHTaXHbIX yacteii BP43.02.600, nocrasisie-
MBIU 110 OTJEJIBHOM 3asIBKE.

VYcTaHOBKY KOMIUTIEKTa MOHTaXHBIX dacted BP43.02.600 npou3BoauThk B CO-
orBeTcTBUM C 3TUKEeTKONM BP43.02.6000T, nmpu 3TOM clenyeT y4yuThiBaTh 3HAUCHUE
JUTAHBI 3JIEKTPOIHOM YacTH Osioka nataukoB b/[-902MIT (Tabmuiia 2.3).

Tabauya 2.3

B munnumerpax

JImHa 37EeKTpOJHON YacTh PexomenayeMblii BHYTpEHHUIN AHAMETP
6si0ka gatuukoB b/1-902MIT MarucTpajbHOro TpyOOIpoBoia, HE MEHEE
(pucynok 1.10)
70 70
105 100

Pacnonoxenue 6soka gatuukoB BJ[-902MII npu npoBeneHun u3MepeHuil B
MarucTpajbHOM TPYOONPOBOJAE MOJKHO COOTBETCTBOBaTh PUCYHKY 2.17a. Jlomy-
CTUMOE OTKJIOHCHHUE OT BepTUKaAIH 45°.

[Ipu pemonTaxe Onoka natuukoB bJ[-902MII 3aBepHyTh B TpyOy
BP43.02.601 xommiekT 3arnymku Tpyoornposoaa BP43.02.630 (pucynok 2.176).

2.3.4.4 YcraHoska brnoka aatumnkos b1-902MIT ans npoeaeHnst 3MepeHWin Ha rnybuHe

Jlist mpoBeieHrs U3MEpPEHUI Ha TIIyOMHE CIIeTyeT YCTAaHOBUTH OJIOK JaTYMKOB
BJI-902MII takum oOpa3om, 4TOOBI MCKIIOUUTh MEXaHMYECKYIO Harpy3Ky Ha Ka-
0elb, HATIpUMED, B METAIUTMYECKON TpyO€e B COOTBETCTBUU C PUCYHKOM 2.18.

['mybuna morpyxkenusi 6;10ka natunikoB bJ[-902MII B 3aBucuMOCTH OT THUIIa
MPUMEHSEMOTO IEKTPOJIa IpuBeaeHa Tadauie 2.4.

Tabnuya 2.4
Tun npruMeHseMOoro 3J1eKTpoia I'mybuna
TIOTPYKSHUS, M
DNeKTpoJ] CTeKITHHBIN koMOuHupoBanHelii DCK-10617/7 2,5

KomOunupoBanublii pH-371€KTpo/] ¢ TeNeBbIM 3al0THEHUEM,
tun 201020/51-18-04-22-120/837

pH-3nexTpon c reneBoii cucremoit cpaBHeHus, Tvn InPro 4800
Komb6unnposauusiii pH-anextpog G201S

Kombunuposansslii pH-anekrpoa ID 4510 2,0
Komb6unnposanusiii pH-anextpog ASPA3111-100-2.1M 3.5
KombunupoBansslii pH-anekrpon SZ 195.2 ’

3,5
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laiika

~<as BP43.02.602*

biok gaTunkoB
BJ1-902MI1

Tpy6a BP43.02.601*

MarucrtpanpHbIi
TpyOOIPOBOT

Caapka

—>

a — Ycmanoexa onoxa damuurxos BJ[-902MI1 6 macucmpanvrwlii mpy6onposoo

Taiika
BP43.02.602*

3arnymka BP43.02.631
¢ xoibLoM 042-048-36-2-2*

TpyOa
BP43.02.601*

q

6 — Yemanoexa 3aenywku BP43.02.631 ¢ xonvyom 042-048-36-2-2

*Bxoaut B KOMIUIEKT Ji1s1 ycTaHOBKU pH-anektpona B maructpais BP43.02.600.

Pucynox 2.17
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Dyrp. 60-70 MM

Merammueckas Tpyoa

EMKoCTB ¢
aHAIU3UPyEeMOU
cpenoun

I'ryObuHa morpyxeHus
(Tabnuma 2.4)

Pucynox 2.18 — Pacnonoocenue o1oka oamuuxos BJ/[-902MIT
0J151 NPOBeOeHUs: UBMePeHUll Ha 2l1yOuHe

2.4 BknroyeHue pH-mempa

s Brmouenus pH-merpa nepesectu nepekiatouarenb «CETby B monoxenue
« | », IpH 3TOM JTOJDKEH 3aropeThest cBeToBOM nuankarop « CETby 3enenoro nsera.
Bxurouenne pH-MeTpa Tak ke COpOBOXKIAETCS 3BYKOBBIM CUTHAJIOM.
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Ha skpaHe mHImMKatopa Ha HECKOJBKO
CCKYHJ IIOSIBUTCS DKpaH-3aCTaBKa B COOTBET- 000 “B30P”
CTBHHM C pUCYHKOM 2.19.

[amee pH-merp mnepenner B pexum MAPK-902

WU3MEPEHUN.

www.vzornn.ru

Pucynok 2.19

2.5 KpaHbI usMepeHuu
pH-meTp nmMeer crnenyromme 3Kpasbl peKUMa U3MEPEHUM:

— D9KpaH pexuMa U3MEpPEHUN OJHOro KaHaia (Hampumep, kaHana A) B COOT-
BETCTBUU € pucyHkamu 2.20, 2.21;

NAN 1.0-11.0
A * A

pH 9-1 8 <ile _1 200 vB

3AC -160 mB
22.0 °C 22.0 °C
Pucynok 2.20 Pucynok 2.21
— DJKpaH peXuUMa HU3MEPEHUM IBYX VAT 9.0-11.0
kaHaoB (A u B) B COOTBETCTBUM C pHUCYH- A

KOM 2.22, ecny MOJKIIOYCHBI IBa OJ0Ka JaT- pH25 9-1 8
YHUKOB. 22.0 °C
B AONAN 5.0-10.0
25.7°C

Pucynok 2.22

II'pumeuanue— PexxuM N3MEPEHNN, a TaK K€ YUCICHHbIE 3HAYEHMS I1apaMeTPOB HA
pucyHkax 2.20-2.22 MOTYT OBITh APYTHMH.

[Tepexon OT OJJHOrO 3KPAaHHOTO MEHIO K JIPYTOMY MPOU3BOAUTCS MOCIEI0BA-
TeNbHBIM HackaTheM KHOTKH «KAHAT.

Ha skpanax MHIMUIUPYIOTCS Ha3BaHUs KaHaloB (A wiu B), nuana3zoH usmepe-
HUM MO0 TOKOBOMY BBIXOAY JUISl KQXIOro KaHajia v u3MepeHHble 3HaueHust pH nu6o
pH, npusenennoro k 25 °C, mu6o I/IC, a Takxe TemMnepaTypsl.
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2.6 OKpaHbl pexumMa KOHMPOJIS U U3MEHeHUsl napamMempos
Hacmpouku

2.6.1 O6bwue ceeaeHus o pabote ¢ MEHIO

KOHTpOJIB N HN3MCHCHHC IIapaMCTPOB pH-MeTpa IMIPOU3BOIATCA C IMOMOIIBIO
9KPaHHBIX MCHIO.

Bxon B pexum MEHIKO w3 pexuma u3MmepeHuil MPOU3BOIUTCS HaKATHEM
MEHIO
BBO[,

pH-meTp umeeT Tpu 3KpaHHBIX MEHIO:
— MEHIO [A];

— MEHIO [B];

— MEHIO [A] [B].

KHOIIKH ».

Okpannoe MmenHio MEHKO [A] wm
MEHIKO
MEHIO [B] ortoOpaxaeT cocTosiHHME WHIHU- A
BU/yaJbHBIX MapaMeTPOB KaHala B COOTBET- rPALYUPOBKA
CTBHUH C PUCYHKOM 2.23. HACTPOMKA
ANEKTPO[L
PEXUM: pH
TOK. BbIXOL4: 0-5 mA
» BbiIXOA
Pucynok 2.23
Oxkpannoe mearo MEHKO [A] [B] oto6- MEHIO
paXkaeT ¥ MO3BOJISIET M3MEHSITh TTapaMeTpsl pH- A B
MeTpa 00IIue JIjIsi 000MX KaHAJIOB. DKpaH B CO- NAPOIJb: OTKN
OTBETCTBUH C PUCYHKOM 2.24. 3BYK: BKI

HACTPOMKA RS-485

NO U KOHTP. CYMMbI
TEMMNEPATYPA bll: 33°C
> BbIXoa

Pucynox 2.24

Brigenenne HEOOXOAMMOIO IMyHKTAa MEHIO MPOU3BOJIUTCS MapKepoM «P>y.
[lepemenienune mapkepa « P » BBEpX U BHHU3 110 KpaHy — KHOIIKaMHU A, «Oy.

s Beixoma u3 skpanoB MEHKO cnenyer ycraHoBHTH Mapkep Ha CTPOKY
MEHIO
BBO[,

BbBIXO/I 1 Ha)kaTh KHOMKY « ».
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2.6.2 MNopsigok Habopa vncnosbix 3HavyeHun B MEHIO [A], MEHIO [B]
MEHIO [A] [B]

pH-MeTp mo3BossieT mpu HEOOXOAMMOCTH HM3MEHSTh YMCIIOBbIC 3HAUYCHUS B
CTPOKax MEHIO JIUOO BBOJAUTH HOBBIE. ITO OTHOCUTCS, HAIPUMEP, K pasjiesiaM BbIOO-
pa mporpaMMHUpPyeMOro Irana3oHa U3MEPEHUI, BBOAY 3HAYCHUN YCTaBOK U MPOYHM.

[Tepemerienue mo cTpoke BiIeBo ocyinectBisercs knomko « KAHASTy.
MEHIO

BBOA
VBenuuenue mmoo YMCHBIUICHUC HI/I(I)pI)I — KHOIIKaMH «G», «&».
I[JISI BBOJa 100 M3MEHEHHUS YUCIIOBOTO 3HAUCHUS HYKHO!:

— YCTaHOBUTH MapKep « P> » Ha HYKHYIO CTPOKY;
MEHIO
BBOA

— KHOIIKAMH «G», «O» YCTaHOBUTH 3HAYEHUE NEPBOM LIUPPHI;
MEHIO

BBOA
— KHOIIKAMH «G», «O» YCTaHOBUTH 3HaYEHUE BTOPOU LU(DPHI;

HepCMGHICHI/Ie I10 CTPOKC BIIPAaBO OCYHICCTBIIACTCA KHOIIKOM « ».

— HaXaTbh KHOIIKY « ». Bynet murath nepsas uudpa;

— HaXaTbh KHOIIKY « ». Bynet murath BTOpas uudpa;

— HaXXaTb KHOIIKY « I:E:IE ». YCTaHOBUTH OCTAIbLHBIC LII/ICI)pBI.

[Tocne ycraHoBKM Bcex UU(p U eIUHUI] UBMEPEHUN (Korjga He OyaeT MuraTh
HU OfHa LK(pa) HYKHO KHOIIKAaMHU «{}», «» YCTAaHOBUTH MapKep «P>» Ha JAPYTyIO
CTPOKY U YCTaHOBUTb, €CIIU TpeOyeTCs, BTOPOE 3HAYEHUE.

[Tocne ycTtaHOBKM BceX LU(p M €IUHUL U3MEpPEHUM (Korga He OyAeT MUraTh

HU ojHa 1udpa) HY>)KHO KHOTIKAMU D, «» YCTAaHOBUTH MapKep «P>» Ha CTPOKY
MEHIO
BBOA

BbIXO/ u Ha)kaTh KHOIIKY « ».

2.6.3 Pabota ¢ akpaHHbIM meHio MEHIO [A] n MEHIO [B]

A MEHIO

FPAOYUPOBKA
HACTPOMKA
SNEKTPON
PEXUM: pH
TOK. BbIXO4: 0-5 mA

» BbIXof

Pucynok 2.25

Bxon B HE0OXOAMMBIN MTYHKT MEHIO TPOU3BOIUTCSI YCTAHOBKOW Mapkepa « P> »
MEHIO

Ha HYXHYIO CTPOKY H HIXKATHEM Ha KHONIKY « grep

».
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» NPAOYUPOBKA — nyHKT MEHIO
NpeIHa3HAaYeH JId Mepexola B MOJAMEHIO
FrPAOYUPOBKA (1. 2.7). Dkpan — B coOT-
BETCTBUU C PUCYHKOM 2.26.

» HACTPOUKA — nyHKT MeH0
npeaHa3HaueH IS Iepexoja B IOAMEHIO
HACTPOWMKA. Dkpan — B COOTBETCTBHH C
pUCyHKOM 2.27.

B crpoke YCPEOHEHWE wmoxHO
YCTaHOBHMTDH BPEMsI YCPEIHCHUS MMOKa3aHUH B
nuarma3oHe oT 0 7o 9 MuH.

«HACTPOWKA pH» — myHKT momme-
HIO IIPEHA3HA4YEH U1l IPOCMOTpa U U3MEHE-
HUS MPEJENIOB NPOrpaMMHUPYEMOT0 Juanaso-
Ha u3MepeHul pH 1mo TOkoBOMy BBIXOAY M
YCTaBOK. DKpaH MOAMEHIO — B COOTBETCTBUU
C pUCyHKOM 2.28.

BAOHGK)YCTaHOBHTB3HaquHHI

>

rPAOYUPOBKA

ABTOMATUYECKAA
PYYHAA

BbIXOA

Pucynox 2.26

A

HACTPOMKA

HACTPOWKA pH
HACTPOMKA tC

YCPEOHEHME: 0 muH
> BbIXOA
Pucynok 2.27

A

HACTPOWUKA pH

ANANMA30OH MIN:
ANANA3OH MAX:
YCTABKA  MiIN:
YCTABKA MAX:

> BbIXOA

Pucynok 2.28

— B ctpoke AVMATMNAS3OH MIN — ot 0,0 10 14,9 pH ¢ marom 0,1 pH;
— B ctpoke ANATMA30OH MAX - ot 0,1 1o 15,0 pH ¢ mrarom 0,1 pH;
— B ctpoke YCTABKA MIN — ot 0,0 1o 14,9 pH ¢ marom 0,1 pH;
— B ctpoke YCTABKA MAX — ot 0,1 1o 15,0 pH ¢ mrarom 0,1 pH.
[Tocre ycTaHOBKHM HEOOXOJMMBIX 3HAYCHHH YCTaHOBHUTH Mapkep «P» Ha

MEHIO
BBO[A

crpoky BbIXO[ u Haxath KHOMKY «

».

pH-metp mepeiiner B mogmento HACTPOWKA, 3amoMHHB yCTaHOBJICHHbIE

3Ha4YCHHA.
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«HACTPOWKA tC» — myHKT moame- HACTPOMKA tC
HIO TIPE/IHA3HAYCH JIJISl IPOCMOTPA U M3MEHE- A
HHUS BEPXHEro Mpejeia MporpaMMHPYEMOTro

Uara3oHa U3MEpEHUN TeMrepaTyphl. AWANA3O0H MAX: 50.0
DKpaH MOJMEHI0O — B COOTBETCTBUM C PUCYH-
KoM 2.29.
» BbIX0O[4
Pucynox 2.29

B crpoke JUATMA30H MAX moxHO ycTaHoBUTH 3Ha4ueHue — oT mwiroc 30,0 °C
10 mioc 99,9 °C ¢ marom 0,1 °C.

» IJIEKTPOJ — nyHKT MeHIO mpej- SNEKTPOL
Ha3HAYCH JJI [IPOCMOTpPA MMapaMeTpoOB JICK- A
TPOJHOM CHCTEMBbI. DKpaH — B COOTBETCTBHUH S = 100 %
¢ pucyHnkom 2.30. Ei = -35 mB
pHi = 7.0
> BbiXo[
Pucynox 2.30

Ha skpaHe MHIUKATOpa OTOOPAKAIOTCS 3HAYCHUS MapaMeTPOB JIaTYHMKa, OIpe-
JICJICHHBIC 110 Pe3yJIbTaTaM MOCISIHEH IPagyHPOBKH:

S — kpyTHU3HA 3IEKTPOIHOM CUCTEMBI B % OT HOMHUHAJILHOTO 3HAYECHHS,

pHi u Ei — xoopauHaThI N30MOTEHIIUATBLHOM TOYKH DJICKTPOIHOM CHCTEMBI.

» PEXWMM — nyskr MeHIO nipeHa3HaueH IS BBIOOpa pekuMa U3MEpEHUit
KaHasa.

MEHIO o o
Knonkamu «G», «&» " « BBO » BBI6I/IpaeTC$I HYXHBIU PCKUM U3MCPCHUM:

¢ «pH» — m3mepenne pH, He npuBeneHHOM K 25 °C;
o «pH25» — m3mepenune pH, nmpuBenenHoi k 25 °C;
o «30C» — uzmepenue D]JIC.

» TOK BbIXO[ — nyHkT MeHI0 mpeaHa3Ha4YeH I BHIOOpA JHana3oHa Bbi-
XOJHOI0 TOKa B auama3zonax oT 0 1o 5 MA, ot 4 10 20 MA 6o ot 0 7o 20 MA.
MEHIO

———— » BbIOMpaeTCAd OUAIa30H Bbl-
BBO[ p A

HOCHGI[OBaTeJIBHI)IM Ha>XaTHECM KHOIIKH «

XOAHOI'O TOKa.
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2.6.4 Pabota ¢ akpaHHbIM MeHio MEHIO [A] [B]

A B MEHIO

NAPOJb: OTKn

3BYK: BKI

HACTPOMKA RS-485

NO U KOHTP. CYMMbI
TEMIMEPATYPA BIl: 33°C
> BbIXOA4

Pucynok 2.31

» MAPOIJIb — nyHkT MeHI0 mpeaHa3HAYCH JJIsl OTPAHUYCHHUS TOCTyIA K HM3-
MEHEeHHIo napameTpoB pH-merpa.

Ecim nmapons BeikimoueH «[TAPOJIb: OTKIJl», To nepexon u3 pexxuma u3me-
pernii B peskum MEHKO nipoucxoaut 6e3 3ampoca mapods.

Ecnu mapons Briarouen «[MAPOJIb: BKJl», To npu nepexonie u3 pexxuma us3-
mepenuii B pexxum MEHKO pH-meTp 3anpocut BBecTH naposb (aucio «12»).

[losiBUTCS 9KpaH B COOTBETCTBUH C PUCYHKOM 2.32.

Ha skpane Oynet murarhb nepasi Hu(ppa, KOTOpyr0 HEOOXOIUMO BBECTH.

Kuomkamn  «{», «O» YCTaHOBHTH

3HaYeHHe TmepBoi mudpel mapons «1» wu

HaXaTb KHOIIK «M» Ha »kpane
Y BBOO P

HAaYHET MUTaTh BTOpas mudpa.
Knonkamu «G», «» YCTaHOBUTH

3HAQYCHHUE BTOpPOW HUGPBHI Mapoys «2» |
MEHIO
BBO[,

BBEOWUTE MNAPOIJlb:

iy

00

HaXXaTb KHOIIKY «

».

Pucynok 2.32

Ecnu maposb BBeieH npaBmiibHO, mosiButTcs 3kpan MEHHO.

Ecin  BBelleH HEBEpHBIM  MapOJib,
TO MOSIBUTCS SKPAaH B COOTBETCTBUU C PUCYH-
koM 2.33 u pH-meTp nepeiiier B pexum u3-
MEpPEHUMU.

BBEOWUTE MNAPOI1b:

11

HEBEPHbIN NAPOJb !

Pucynok 2.33

» 3BYK — nyHkT MeHIO mpenHa3HaueH Ui OTKJIIOUCHHS B ClIydae HE00XO-
JAMOCTH 3BYKOBOTO CHUTHAJa aBapUMHOW cUrHanu3auuu pH-merpa npu mpesbiiie-
HUU U3MepeHHbIM 3HaueHneMm pH, 3/1C unu temneparypsl NpeaenaoB 3arporpaMmu-
POBAHHOTO IMaNa30Ha U3MEPEHUN M0 TOKOBOMY BBIXOAY.



59

» HACTPOUKA RS-48U5 — TYHKT HACTPOVKA RS-485
MEHIO MpeAHA3HAuYEH ISl HACTPOMKU MHTEp- NPOTOKON: MoDBuS RTU
detica RS-485 u nporokona oOMeHa ¢ BHEIII- ALIPEC: 1
HUM YCTPOMCTBOM. DKpaH — B COOTBETCTBUU CKOPOCTb: 19200
C puCyHKoM 2.34. OAHHbLIE: 8

YETHOCTb: Hert (N)
CcTOon buUT: 1
> BbIXOa
Pucynox 2.34

Knonkamu «ﬁ», «Oy» u « MEHIO
BBO[

» MOJKHO YCTAHOBHUTD:

— B ctpoke «[MPOTOKOIJl» mporokona oOMeHa C BHEIIHUM YCTPOWCTBOM B
COOTBETCTBHUH C MIPUIOKCHHEM [}

— B ctpoke «APEC:» 3nauenue ot «1» 10 «247» (s npoTokoyia oOMeHa
«MoDBuUS RTU») u 3nauenue ot «0» 10 «99» (s nporokosa oomena BSOP);

— B ctpoke « CKOPOCTb» 3nauenue ot «1200» mo «115200x;

— B ctpoke «<HETHOCTb» «HeT (N)», «HeT. (E)» wmu «HeveT. (O)»;

— B ctpoke «CTOI BUT» 3nadenne ot «1» mmm «2».

» MO U KOHTP.CYMMBbI — nyHkT MeH!0 npeaHa3HadeH )i uACHTH(HKA-
IIUM JaHHBIX [TPOrPAMMHOI0 oOecrieueHus: 0003HAUYCHHUs, HOMEPa BEPCUU U MPOUYHX
CBEJICHUI O MPOrpaMMHOM O00OECIICUCHHH.

Hpumeuanue—B neiax npeaoTBpallCHUS HECCAHKITMOHUPOBAHHBIX HaCTPOP’IKPI n
BMCIIATCIIbCTBA, NPUBOAAINIUM K HCKAXKCHUIO PE3YIbTATOB I/IBMepeHHfl, npeaAyCMOTPEH TOJBKO
MMPOCMOTP JAHHBIX IPOIrPaAMMHOTO o0OecrieueHHs.

» TEMIMEPATYPA BI1 — nyskt MeHIO nipeHa3HauYCH I MHIANKAIUN TEM-
nepaTypsl BHYTpH Kopityca 0Ji0ka npeoOpa3oBaTenbHOTO.

2.7 padyupoeka pH-mempa
2.7.1 OBwme ykasaHus

['pagynpoBKa mpOU3BOAUTCS:

— npu BBoze pH-MeTpa B 3kcIutyaranuio;

— TIpH MOSIBJICHUW COMHEHUN B MPAaBUILHOCTH paboThl pH-MeTpa;

— mpu nonydyeHnu pH-meTpa U3 peMOHTa UM NOCJIE IJIMTEIbHOIO XPaHECHHUS;
— IPU CMEHE AJIEKTPOJIOB;

— OJIMH pa3 B JIB€ He/eNH (U Jalle, o Mepe He0OXOJUMOCTH).



60

['pagyupoBka MOJKHA OCYIIECTBIATHCS MO OydepHBIM pacTBOpaM, COOTBET-
ctBytouum ['OCT 8.135-2004.

3nauenus BennuuH pH cranmapTHeIX OydepHBIX pacTBOPOB NMPHUBEIACHBI B
IIPUIIOKEHUH b.

B pH-meTpe npenycMoTpeHO 1Ba THUIIA TPATyUPOBKHU:

— aBTOMAaTHYeCKas — MPOBOJUTCS MO OJHOMY JIMOO IByM Oy(hepHBIM pacTBOpam,
BOCITPOM3BOIAIIMM TIPU Temriepatype pactBopa (25 +0,2) °C 3nauenus pH 1,65 u 9,18;

— py4Has — IPOBOAUTCA [0 PACTBOPY C U3BECTHBIM 3HaueHHEeM pH, Oau3zkomy
K u3MepsiemoMy 3HaueHuto pH npu skcrmyaranuu pH-metpa. 3nauenue pH pactBo-
pa, 10 KOTOPOMY NPOBOJIUTCS TPayUpOBKA, BBOAUTCS BPYUHYIO.

2.7.2 NogroToBka K NpoBefeHnto rpagynpoBKy

['panyupoBky pH-meTpa cienyeT mpoBOIuTH Mpu TemmepaType OydepHbIX
pactBopoB (20,0 = 5,0) °C, npu 3TOoM TeMIepatrypsl AByX OydepHbIX pacTBOPOB HE
JIOJDKHBI oTin4aThest 6oiee, uem Ha 0,5 °C.

[lepen HavyasoM TpaaydpOBKH MPOBEPUTH MPABWIHHOCTH MOJKIIOYEHUS JaT-
yuka Temmepatypel pH-merpa ucnomnennit  MAPK-902, MAPK-902/36,
MAPK-902/1, MAPK-902/1/36, MAPK-902A, MAPK-902A/36, MAPK-902A/1,
MAPK-902A/1/36: Homep Osi0Ka yCUITUTENS U HOMEP JaTYUKa TEMIIEPaTypbl JTOJK-
HBI COBIIA/IATh.

3anMBOYHOE OTBEPCTHE KOMOWHUPOBAHHOTO 3JIEKTPOJIa JIMOO 3JIEKTPOAa CpaB-
HEHHsI HEOOXOMMO OTKPBITh, 3alITUTHBIN KOJMAYOK JIEKTPO/Ia HEOOXOIUMO CHSITb.

[TpombiTe pH-35mekTpoasl M gaT4MK Temmeparypbl Oioka matuukoB bJ[-902,
BJI-902A nu6o snektpoanyto dacTh Onoka gatuukoB BbJ[-902MII chawana B au-
CTHWJTMPOBAHHOW BOJe (MOCIEAOBATEIbHO B JBYX COCYyJax), a 3aTeM B OydepHOM
pacTBope, 0 KOTOPOMY MPOBOIST TPAyUPOBKY — HAmpumep, B 0ypepHoM pacTBO-
pe, BocripousBosiieM 3Hauenue pH 1,65 npu temneparype pactsopa (25 + 0,2) °C.

[ToMecTuTh B HEUCMOJB30BABIIUMCS paHee Oy(]epHbIi pacTBOp B COOTBET-
CTBUU ¢ pucyHKamu 2.35 u 2.36:

— Onok gatunkoB bBJ1-902:

® 13MepuUTEeNbHbIN AekTpoa (pH-3nekTpon);
® HJIEKTPO] CPABHEHUS;
® JaTYUK TeMIEpaTyphl.
— 0710k matunkoB bJ[-902:
® KOMOWHUpPOBaHHBIN pH-351eKTPOT;
® JaTYUK TEMIEPATYPHI.
— Onok patunkoB bJI-902MI1.
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DNEeKTPOo CPaBHEHUS
3Cp-10106-3,0(K80.4)

DIIEKTPO]T CTEKISTHHBIN
KOMOMHHUPOBAHHBIN

OCK-10617/7

DIIeKTPO]T CTeKIISTHHBIN
2C-10601/7(K80.7)

JlaTunk
TeMIIEpaTypbl

Cocyn ¢

pacTBOpOM

\

HE MEHEE
50 mm
|~ \

Pucynok 2.35
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biok matuukos
b1-902MI1

KaoOeinn
VP6-ST

pH-35exTpon ¢ reneBoi
CUCTEMOW CPaBHEHUS,

tun InPro 4800
JlaTuuk
TeMrepaTypbl
| A A
| HE MCHEE
50 Mmm
] ‘
) | ¥ Y
a o
Pucynox 2.36

Bxirounth nutanue pH-MeTpa u 10KAaThCsl YCTAaHOBUBIIMXCS MTOKA3aHUM.
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2.7.3 lNpoBeneHne aBToMaTnUYECKOnN rpagynpoBKu

1 Kuonkoit «KKAHAJT» BKIIOUNTH peXXUM M3MEPEHUH TOr0 KaHaja, KOTOPBIM
HEO0OXO0IMMO OTIpayupoBaTh (HarpuMmep, kaHai A).

MEHIO
KHOIIKY « BBOQ » -

MOSIBUTCSL 9KpaH B COOTBETCTBUH C PHCYH-
KoM 2.37.

2 Haxatb

3 VYcTtaHoBUTH Mapkep «P>» Ha CTPOKY

«TrPAOYUPOBKA» wu HaxaTh KHOIKY
«MEHIO - osBuTCH 9KpaH B COOTBETCTBHUU
BBOO

C pucyHKoM 2.38.

4 YcraHOBUTH Mapkep «P>» Ha CTPOKY

«ABTOMATUYECKAA» 1 HaxkaTh KHOMKY
MEHIO
BBO4

C pucyHkoM 2.39.

«

» — HOABUTCA 3KpPpaH B COOTBCTCTBHUU

5 VYcraHoBuTh Mapkep «P» Ha CTPOKY

«BbIMOJIHATb» wu HaxkaTh  KHOMKY
«MEHIO _ 11ostBHTCS DKpaH B cooTBETCTBAM
BBO[ P

¢ pucyHkom 2.40.

A MEHIO

FPAOYUPOBKA
HACTPOWMKA
SNEKTPOA
PEXUM: pH
TOK. BbIXOA: 0-5 mA

» BbiXof

Pucynox 2.37

A rPAOYUPOBKA

ABTOMATUYECKAA
PYYHAA

> BbIXOA

Pucynok 2.38

A rPAOYUPOBKA
ABTOMATUYECKAA

pH 1.70

275 mB

BY®EP Ne1
BbINOJIHUTDb

> BbIXOoa 25.0 °C

Pucynok 2.39

A rPAOYUPOBKA
ABTOMATUYECKAA

pH _I__
275 mB
00 muH

BY®EP Ne1

> BbIXOA 25.0 °C

Pucynok 2.40
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Ecmu 3mauenme pH OydepnHoro pac-

rPAOYUPOBKA
TBOpa AaBTOMATHYCCKU HE OIIpCACIICHO, ABTOMATUYECKASA
MOSIBUTCSL 9KpaH B COOTBETCTBUM C PHUCYH-
koM 2.41. Cnenyert oopaTuthes K 1. 2.12. OLWIMBKA TPAOYUPOBKU !

BY®EP HE OMNPEQOEJIEH !

Pucynox 2.41

6 Ecmu 3nauenue pH OydepHoro pactBopa aBTOMATHYECKH OIPEIEIICHO, IO-
saButTcsi 3HaueHue pH OydepHoro pacTBopa M HAYHETCS 3aIlOJIHEHHE MPOTPECcC-METpa.
[Tocne 3amosHeHus MPorpecc-MeTpa MOSBUTCS SKPaH B COOTBETCTBUU C PUCYHKOM 2.42.

. rPAOYUPOBKA
ABTOMATUYECKASA

HpOFpGCC—MGTp\ p H 1 _ 6 5

275 mB
BY®EP Ne1 00 muH

» MPOOOIIKUTL  25.0 °C

Pucynox 2.42
7 YcTaHOBUTH Mapkep «P>» Ha CTPOKY FPALYNPOBKA
«I"\IIIIZHOlOﬂOJ'I)KVITb» U HaXaTh KHOIKY A ABTOMATUUECKAS
« » — MOSABUTCS SKPaH B COOTBETCTBUU
BBO[, P H 1.65
C puUCyHKOM 2.43. 275 mB
BY®EP Ne1 00 mMwuH
BbINOJIHATb
» BbIXOa 25.0°C
Pucynox 2.43
8 Ecnu rpagyupoBka 1mo BTopoMy O0ydepHOMY pacTBOpy HE TpeOyeTcs, ycTa-
HOBHUTH Mapkep «P» Ha cTpoky «BbIXO[» u HaxkaTh KHOMKY « ';S:}E » — TIOSIBUT-

Cs1 OKpaH B COOTBETCTBUU C PUCYHKOM 2.44a.
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A ANEKTPO[L A ANEKTPOL
S = 100 % S = 100 %
Ei = -35 mB Ei = -100 mB
pHi = 7.0 ~ pHi = 7.0 —
1= NMPOBEPbLTE OJ3JIEKTPOAbI! —
— ~
> BbiXO[ > BbiXO[
a o
Pucynoxk 2.44

IIpumeuanue— DKpaH B COOTBETCTBUU C PUCYHKOM 2.436 NOSBUTCS, €CIIU 3HAUEHUS
UHIUIPYeMbIX TapamerpoB (S win Ei) Beixomst 3a momycrumeie npeaenst. Cieayer o0paTUThCs

Ko 2.12.

9 VcraHoBUTH Mapkep «P>» Ha CTpoO- 5
ky «BbIXOOd» wu HaxkaTh  KHOIKY COXPAHUTD *
«MEHO _ hosBuTes OKpaH B COOTBETCTBHUU > OA
BBOA
C pUCYHKOM 2.45. HET
Pucynok 2.45
YcraHoBUTh Mapkep «P» Ha CTPOK
LA e POy A| rPARYUPOBKA
OA u HaxaTh KHOIKY « seop » ~ MOABHICA ABTOMATUYECKAS
DKpaH B COOTBETCTBMM C PHUCYHKOM 2.46. pH 9_20
['panyupoBka 1o ogHoMy OydepHOMYy pac- -160 mB
TBOPY 3aBEpIICHA. BY®EP Ne2 00 mwuH
BbIMNOJIHUTDb
» BbIXOA 25.0 °C
Pucynox 2.46

10 Jlyist rpagyupoBKH O BTOpOMY OypepHOMY pacTBOPY, BOCIIPOU3BOISIIEMY
3nauenue pH 9,18 mnpu Temneparype pactBopa (25 + 0,2) °C, wusBieyb
pH-anexTpoasl 1 garuuk Temneparypsl Onoka gatunkoB bJ[-902, B/I-902A nubo
pabouyro yacth Osoka aatunkoB bJ[-902MII u3 mepBoro OydepHoro pactsopa u
IIPOMBITh UX B TUCTUJUIMPOBAHHOM BOJE (ITOCIEN0BATEIBHO B IBYX COCYAaX).

3aTeM MPOMBITh UX B OTIIETLHOM 00beMe BTOpOro OydhepHOro pacTBOpa U mMo-
MECTUTh B HEHWCIIOJIb30BABINUNCSA paHee BTOpoul OydepHsid pacTBop. JloxmaThcs

YCTaHOBUBIIMXCSA MOKa3aHuii pH-merpa.
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11 Ha skpaHe B COOTBETCTBHM C pH- rPAQYMPOBKA
cyHKOM 2.41 ycTaHOBUTH Mapkep «P» Ha A ABTOMATUYECKAS
ctpoxy «BbIMOJIHUTb» u naxate kHOIKY H — ——
«MEHIO ,_ jostBHTCS DKpaH B coOTBETCTBHH p )
BBOA P ~160 mB
> BbiXOA 25.0 °C
Pucynox 2.47

Ecnu 3nauenue pH OydepHoro pactBopa aBTOMaTUYECKU HE OMPEIEICHO, MO-
SIBUTCS 9KpaH B COOTBETCTBHUH ¢ pUCYHKOM 2.41. CrnenyeT oOpatuthes K 1. 2.12.

12 Ecnu 3nauenne pH Broporo OydepHoro pactBopa aBTOMaTHUECKH OIIpe-
JieJIeH0, nosiBUTCs 3HaueHue pH OydepHoro pactBopa u HayHeTCs 3alOJIHEHUE MPO-
rpecc-Metpa. [locie 3arnoaHeHus nporpecc-MeTpa MOsIBUTCS KpPaH B COOTBETCTBHH C
pPUCYHKOM 2.48.

[Tporpecc-metp

. rPAOYUPOBKA
ABTOMATUYECKASA

pH 9.18

-160 mB
BY®EP Ne2 00 mMuH

» MPOOOIIKUTL  25.0 °C

Pucynok 2.48

MEHIO
13 HaxaTb KHOIIKY « BBON
koM 2.44a.

14 YcranoButh Mapkep «P» Ha crtpoky «BbIXO[» u Haxath KHONKY
MEHIO

BBOA

» — IIOSIBUTCSL DKPaH B COOTBETCTBUU C PUCYH-

«

» — MOSIBUTCSI DKPaH B COOTBETCTBUU C PUCYHKOM 2.45.

YcranoButh Mapkep «P» Ha ctpoky JJA M HakaTh KHOIKY « “;S:*E

SBUTCS] 5KpaH B COOTBETCTBUU C pUCyHKOM 2.37. I'pagynpoBka 1no aBym OydepHbIM
pacTBOpaMm 3aBeplIcHa.

['pagynpoBKa BTOpPOro KaHajla M3MEpPEHHUI MPOU3BOAUTCS aHAJIOTUYHBIM 00pa-
30M.

» — IIO-
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2.7.4 lNpoBegeHne py4yHoOu rpagyupoBKU

1 Bxurounts pH-meTp.
2 Kuomnkoit «KKAHAJT» BKIIOUNTH peXXUM M3MEPEHUI TOr0 KaHaja, KOTOPBIM
HEO0OXO0IMMO OTIpayupoBaTh (HarpuMep, kaHai A).

MEHIO
3 HaxaTp KHONKY « seon A MEHIO
MOSIBUTCA PKPAaH B COOTBETCTBUM C PHUCYH- FPALYVPOBKA
kom 2.49. HACTPOWKA
ANEKTPO[L
PEXUM: pH
TOK. BbIXOA: 0-5 mA
> BbiXOa
Pucynok 2.49
4 VYcraHoBUTH Mapkep «P» Ha CTPOKY rPAOYUPOBKA
«TrPAOYWUPOBKA» wu HaxaThb KHOIKY A
MEHIO
«ggog » ~ TIOABUTCA OKPaH B COOTBETCTBHH ABTOMATUYECKAS
¢ pucyHkom 2.50. PYUHAS
> BbIXOA4
Pucynok 2.50
S VYcranoBuTh Mapkep «P>» Ha CTPOKY FPAOYVPOBKA
«PYYHAS» u HaxkaTh KHOMKY « MEHIO ,, _ A PYUYHAA
BBOA
MOSIBUTCSI DKPaH B COOTBETCTBUHM C PHCYH- pH 9.1 8
KoM 2.51. -160 mB
» MPOOOJIXUTD 25.0°C
Pucynok 2.51
6 Haxatp  KHONKY «%» - FPAOYMPOBKA
MOSIBUTCSI SKpaH B COOTBETCTBUM C PHUCYH- A PYUHAR. | -

KoM 2.52. pH —-09:18

~ 1™~ -160 mB

» BBEOWUTE
3HAYEHUE 25.0°C

Pucynok 2.52
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BBecTtu uzBectHoe 3HaueHUE OypepHO- FPAIYUPOBKA
r0 pacTBOpa, MO KOTOPOMY MPOBOIUTCS Tpa- A PYYHAS
nyupoBka. [locne BBoga 3HaueHus (Korjga He
OyzneT MuraTh HU OJHA IU(pa) HAXKATh KHOII- p H 9'1 5
Ky « MEHIO », TOSIBUTCSA JKpaH B COOTBET- 160 mB
BBOA
CTBUU C PUCYHKOM 2.53.
> BbIXOA 25.0 °C
Pucynox 2.53

MEHIO
7 HaxxaTth KHOIIKY « ———

axa oY “ Beop
KoM 2.44a.

8 VcranoButh Mapkep «P» Ha ctpoky «BbIXOO» u Haxarh KHOIKY
MEHIO
BBO[

» — HOABHUTCA 3KpaH B COOTBCTCTBUHM C PUCYH-

« » — INOABHUTCSA 9KPaH B COOTBCTCTBUU C PUCYHKOM 2.44,

MEHIO

YcranoButh Mapkep «P» Ha cTpoky A 1 Haxarh KHOIKY “ BBom
SABUTCA 9KpaH B COOTBETCTBUU C pUCYHKOM 2.37. Py4yHasi rpaiynpoBKa 3aBepIICHA.

['panyrpoBka BTOpOro KaHajia U3MEpEHU MPOU3BOIUTCS aHAJIOTUYHBIM 00pa-

» — IIO-

30M.

2.8 [lpoeedeHue usmepeHul
2.8.1 KoHTpornb 1 nsameHeHne napameTpoB pH-meTpa

JInst mpoBenieHusl U3MEpEHUi creAayeT noAroroButs pH-MeTp k paborte B co-
OTBETCTBUHU C nIl. 2.3, 2.7. Bkntounts pH-mMeTp u yoeauThces:

— B COOTBETCTBUU MMAPaMETPOB aHAIU3UPYEMO cpenbl 1. 1.2.6;

— B IPaBWJIBHOCTH YCTAHOBKM mapameTpoB pH-MeTpa u pexxumoB padOThI B
COOTBETCTBMH C II. 2.6.

BHUMAHME: Pe:xum uzmepenuii pHzs ucnob30BaTh TOJBKO AJIS YM-
cThIX BoJ, coaepxkamux COz u NH3! Jlna ananusupyemoii cpenbl, umeromeii
BBICOKYIO YAEJbHYI0 3JIEKTPHYECKYI0 IPOBOAUMOCTD (ChIpasi BOAAa, ceTeBasi BO-
13, OCBETJIHUTEH, COJIeBbIe OTCEKH KOTJIOB CPEJAHEro JAaBJeHUS U Mp.), MPHUBe-
nenust pH k 25 °C ne cymectByert. /[iIf1 TAKMX BOJ NPaBUJIbHEEe BCEro U3MepPSTh
pH npu remneparype 0u3koii k 25 °C.

IIpumeuanue— Ilpu nosaBieHN COMHEHUN B NIPAaBUILHOCTH MOKa3zaHui pH-Merpa
IIPY BBITIOJTHEHUH M3MEPEHHH, a Takke Mepe]] MOBEPKOM MPOBECTH TEXHUUECKOE 00CITy)KUBaHHE B
COOTBETCTBUHU C pa3JeiioM 3.
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2.8.2 poBeeHVe n3mepeHnit B NPOTOYHOM pexunme

2.8.2.1 Ilpu mnpoBeneHUM HW3MEPEHUW C HCIOJIb30BAHUEM TI'HAPOINAHE]IU
I'T1-902 (I'T1-902/1) cnenyer:

— HOJKIIOYUTh BXOJHOW IITYLEP HNPOTOYHOW SIUEHKH K IMPOOOOTOOPHUKY C
NOMOUIbIO IOJBOASIIEH TPYOKH;

— MOJATh AHAIM3UPYEMYIO CPENY;

— o0ecneunTh CBOOOAHBIN CIIMB U3 MMPOTOYHOM SUCUKH;

— IPOBEPUTH F€PMETUYHOCTH BCEX COCIMHECHMI;

— YCTAaHOBUTH PAaCXOJl aHAIM3UPYEMOM Cpelbl 4epe3 IPOTOYHYIO SUYEHKY B
nuarnasoHe ot 6 1o 120 am>/u;

— CHSATh YCTAaHOBMBILMECS MMOKa3aHUs ¢ MHAUKaTopa pH-Merpa nubo BHemHe-
ro yCTPOMUCTBA, eciu pH-MeTp K HEMY ITOJIKIIIOYEH.

2.8.2.2 IIpn mpoBeNEHUH WU3MEPEHUN C HCIIOJIb30BAaHUEM KIOBETHI NMPOTOY-
HOM CIEyerT:

— I0JATh AHAIMU3UPYEMYIO Cpely B KIOBETY IIPOTOYHYIO C IIOMOIIBIO ITOJBO-
Jsen TpyoKu;

— obecneyuTh CBOOOIHBIN CIIMB U3 KIOBETHI IPOTOYHOM;

— TIPOBEPUTH TEPMETUYHOCTH BCEX COCAUHEHUN;

— YCTaHOBUTBH PACXOJ AHAIU3UPYEMOM CpENbl Yepe3 KIOBETY IMPOTOYHYIO B
nuanasoHe ot 3 1o 120 am>/u;

— CHSTh YCTAHOBUBIIMECS MOKa3aHUs ¢ MHANKaTopa pH-meTpa nmubo BHelHe-
ro YCTPOUCTBA, eciv pH-MeTp K HEMy IMOJIKITIOUEH.

2.8.2.3 Tlpu npoBeneHnr U3MEPEHUN B MATHCTPAJIbHOM TPYOOIPOBO/IE CIIETY-
eT:

— TOJaTh AaHAIM3UPYEMYIO CPEly B MAarUCTPAIbHBINA TPYOOTIPOBO/I;

— YCTaHOBMTH PAcX0]] aHAIIM3UPYEMOM cpeibl B AuanasoHne ot 6 go 120 av/u;

— o0ecneunTh JIaBJICHUE aHAIM3UPYEMOM Cpellbl B COOTBETCTBUM € TaOJu-
e 1.3 (B 3aBUCUMOCTH OT THUIIA TPUMEHSIEMOTO AJIEKTPO);

— CHSTb YCTAaHOBUBIIIMECS MMOKa3aHUs ¢ MHAWKaTopa pH-merpa nmubo BHEITHE-
r'o YCTPOUCTBA, eciiv pH-MeTp K HeEMy IOJKIIOYEH.

2.8.2.4 IIpu npoBeAeHUN HU3MEPEHUN MOIPY:KHBIM cmocodom pH-merpom c
osiokom natuukoB BJ1-902 (B/I-902A) cnenyer:

— CHSITb 3aILUTHBIA KOJIIMAYOK C 3JEKTpoAa (€CIH KOJIMauOK YCTaHOBIICH);

— OTKPBITh 3aJIMBOYHOE OTBEPCTHE KOMOMHUPOBAHHOTO 3JIEKTpoAa JMOO
3JIEKTPOJIa CPABHEHUS;

— TOTPY3UTh MEKTPOABI U TaTYUK TEMIEPATyphbl B aHATU3UPYEMYIO Cpely Ha
rryouny He meHee 50, Ho He 6osee 70 MM (YPOBEHB DJIEKTPOJIUTA B SJIEKTPOJIE CPaB-
HEHUS T0JDKEH OBITh BBIIIE YPOBHS aHATU3UPYEMOU CPEIb);

— CHSITh YCTAaHOBUBILIKECA MOKa3aHUs ¢ UHIUMKaTopa pH-meTpa nubo BHelIHe-
ro yCTpOMCTBa, ecinu pH-MeTp K HEMy MOKITIOUEH.
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2.8.2.5 Tlpu npoBeaeHnn u3MepeHuii Ha rayouHe pH-metpom ¢ 6i10kom nat-
ynkoB b/[-902MII cnenyer:

— CHSATH 3allUTHBIN KOJITAYOK € JEKTPOJa (€CIM KONNAaYOK YCTAaHOBJICH);

— morpy3uth Osiok aatunkoB BJ[-902MII B ananusupyemyro cpeay (Makcu-
MaJjbHas IIyOrHa MOrpyXeHus puBeaeHa B Tadbmuue 2.4);

— CHSTh YCTAaHOBUBIIIHMECS MOKa3aHUs ¢ nHauKatopa pH-metpa nubo BHemHe-
r'0 yCTpOHcTBa, eciii pH-MeTp K HeMy MOJKIIIOYEH.

2.9 3asepweHue pabomsbi ¢ pH-mempom

2.9.1 Tlpu KpaTKOBpPEMEHHOM IE€pEphIBE B pabOTE CIEIYET:

— nepeBectn nepekmoyatens «CETb» B momokenne « O » U OTKIIOYUTH
pH-MeTp OoT ceTu nepeMeHHOro Toka (Ipu He0OXOAMMOCTH );

— PYKOBOJICTBOBATbCSl YKa3aHUSIMU SKCIUTYyaTallAOHHOW JIOKYMEHTAllMd Ha
UCITIOJIb3yEMbIE IEKTPO/IBI.

2.9.2 Ilpu nauTeaprHOM MepephiBe B padOTE CIENYET:

— MEPEKpPHITh MOoJa4Yy aHAIMU3UPYEMOU Cpeibl MPU TMPOBEICHUH HW3MEPEHUM B
MPOTOYHOM PEXUME JINOO B MATHCTPATLHOM TPYOOTIPOBO/IE;

— U3BJICUB AJIEKTPOJIbI U3 aHATU3UPYEMOU CPEJIbL;

— OTKJIIOYUTH pH-METp OT ceTu nepeMeHHOTo TOKa;

— PYKOBOJICTBOBAThCSI YKa3aHUSIMH OKCIUTyaTallAOHHOW JOKYMEHTAIlUM Ha
UCIIOJIb3YEMBbIE PJIEKTPO/IBI.

2.10 3kpaHbI npedynpexxoeHul

DKpaH TpeaynpexaeHus] B COOTBET-
CTBHH C PHCYHKOM 2.54 TOSIBUTCS MPH TIpe- A AWAR 1.0-5.0
BBINICHHM ~M3MCPCHHBIM  3HaueHmeM pH 1 —
BEPXHETO MpeJeNia 3anporpaMMUPOBAHHOIO [~ H — 5 5 4
JMana3oHa U3MEPEHU 10 TOKOBOMY BBIXOTY. p — "
! 34C 50 mB
22.0 °C
Pucynox 2.54
DKpaH TpeaynpexIeHUs] B COOTBET-
CTBUHM C PUCYHKOM 2.55 TOSIBUTCSI IPH Tpe- A

BBIIICHUM U3MEpPeHHbIM 3HadeHuem OJIC -~ |
MPENEIIOB IUAIa30Ha U3MEPEHUM. —:G,EIC/— — 1 2 OO vB
| ~

22.0 °C

Pucynok 2.55
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OKpaH NpeaylpexIeHuss B COOTBET-
CTBUU C PUCYHKOM 2.56 MOSIBUTCA NIPH Ipe-
BBIIIICHUY W3MEPEHHBIM 3HAYEHUEM TEMIIepa-
Typbl AHAIU3UPYEMOM CpEeIbl BEPXHETO Mpe-
JieJla  3alpOrpaMMHUPOBAHHOTO  Mana3oHa
WU3MEPEHUN.

DKpaH NOpeayNnpexIeHUsT B COOTBET-
CTBUHM C PUCYHKOM 2.57 HOSIBUTCS, €CIIU U3-
MepeHHOe 3HaueHue pH BbIXOAUT 3a Bepx-
HIOIO YCTaBKYy.

OKpaH NpeaylnpexaeHusT B COOTBET-
CTBHUH C PUCYHKOM 2.58 TIOSIBUTCSI, €CJIH:

— B KaHaie A H3MEpPEHHOE 3HAYECHUE
pH BBIXOAUT 32 HUKHIOKO YCTaBKY;

— B KaHaie B u3MepeHHoe 3HaueHue
TEMIIEpaTypbl AHAM3UPYEMOM Cpeasl Ipe-
BBIIAET BEPXHUU Ipenesl Auarna3oHa H3Me-
pPEHHUIL.

ANAN 1.0-10.0
A
pH 5.54
30C 50 mB~
62.0-°C-
i
Pucynox 2.56
B ANAI 1.0-10.0
pH 5.54
i 3AC 50 mB
B 22.0 °C
Pucynok 2.57
A AONAN 1.0-10.0
B 0.05
i~ 22.0°C
B
a4c 985 VB
62:0 °C
Pucynok 2.58

Il p umeuanue— Yucnennsle 3HaueHus pH, DJIC, a Taxxke TeMriepaTypbl Ha 3KpaHax

npenynpexaeHuii pH-merpa MoryT ObITh APYTUMH.
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2.11 3kpaHbI HeucrnipasHocmeu pH-mempa

[Ipy mosiBIEHUMU KpaHOB B COOTBETCTBUU C pUCyHKamu 2.59-2.61 cnemyer

oOpaTuThCs K 1. 2.12.

A

BHUMAHMUE !

AATHUK

HE NOAKIMIOYEH !

A

BHUMAHMUE !

HET CBA3U

C OATYMKOM !

Pucynoxk 2.59

Pucynox 2.60

A

rPAOYUPOBKA
ABTOMATUYECKAHA

OWWUBKA TPAOYUPOBKM !
BY®EP HE OIPEQOENEH !

Pucynox 2.61

2.12 Bo3MOX)HbIe HeucrpasHOCMU U MemooObl UX yCmpaHeHUusi

2.12.1 XapakrepHble HeucnpaBHOCTH pH-merpa M MeToAbl MX YCTpPaHEHHS

MIPUBEICHBI B TabuIe 2.5.
Tabnuya 2.5

HewncnpaBHocTh

BepositTHas npruunHa

Meroas! ycTpaHeHHs

1 pH-meTp He BKIOUaeTcs

By U3 cTposi ceTeBbIe
MIPEAOXPAHUTENH

Pasnen 4. PemoHT B
3aBOJICKUX YCJIOBHUSIX

2 Ilokazanus pH-metpa
HEYCTONYUBBI

OtcyTcTBHE KOHTaKkTa B
pazbeme KabeJst ANIeKTpoia

[IpoBeputh u o00eceUnTH
HageKHBINM KOHTAKT

OO0pwiB B Kabemne

Pasnen 4. PemoHT B
3aBOJICKUX YCJIOBHUSIX

3 Ilpu rpagyunpoBke pH-merpa mo
OydepHBIM pacTBOpaM MOKa3aHUs
pH-meTpa nouTtM HE HW3MEHSAIOTCS
npu nepeHoce pH-anexkTponoB w3
oJHOro OyhepHOro pacTBopa B JApy-
rou

HeuncnpasHocts
OJIHOTO M3 DJIEKTPOJIOB

. 2.12.3 3amMeHuTs
AIEKTPOJT

4 UV3MepeHHOE 3HAYEHUE TeMIlepa-
TYpbI (B HOPMAJIbHBIX YCJIOBHSX JKC-
IJTyaTalyy) OTINYAETCS OT pealbHO-
ro 6onee yueM Ha 0,3 °C

Heuncnpasen
JATYHK TEMIIEpPaTypbl

Pasnen 4. Pemont B
3aBOJICKHX YCIIOBHSIX
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2.12.2 Coo0rmieHnst 0 HEWCHPABHOCTSX, BBHIBOAMMBIC HA JKpaH HHIAUKATOpA
pH-meTpa, 1 MeToabl UX yCTpaHSHUS IPUBEACHBI B Ta0wHIe 2.6.

Tabnuya 2.6
OKpaH BeposrtnHas npuunna Merto/ibl ycTpaHeHuUs
HEUCIIPABHOCTH
pH-meTpa

1 «BHUMAHUE! [KaGeas K902.5, K902.L, K902MII.L [I[Toaknmro4unTs Kabeanb K

OATUHUNK HE 60 K902MII.2 He nonkiroueH K pazb-|pazsemy <«dATHUUK  A»  wmm

MOOKITKOYEH!» |emy «JATHUK A» i «JATHUK By |«OATHUUK By 6roka mpeobpaso-
0J10Ka MpeoOpa3oBaTEIIHLHOTO BaTEIHHOTO
HeucnpaBHocTh kKabens Paznen 4. PemoHT B

3aBOJICKUX YCIIOBHSX
2 «BHUMAHUE! |Kabenr K902.5, K902.L, K902MIIL.L [Toakarounts Kabeab K pa3beMy
HET CBA3MN C |60 K902MII.2 e nmoaxiodeH K pa3b-|«BbIXOL» 6moka ycunurens

OATUHMKOM!» emy «BbIXO[» 61oka ycunurens

HeucnpaBnocts kabens Paznen 4. PemoHT B
3aBOJICKUX YCIIOBHSIX
3 «OWWMBKA He onpeneneno 3nauenue pH 6ydepno- | Beikarounts pH-metp.
MPAOYWNPOBKW! |ro pactBopa [IpoBeputs, uto OydepHbIi pac-
BY®EP HE TBOp MMEET OJTHO M3 3HadeHuid pH
OMPEOENEH!» 1,65 wiu 9,18.
[IpoBepUTH JIEKTPOBI
4 «MMPOBEPDBLTE |IToBpexnaenue pH-amekTpoaa. [TpoBepuTh 371eKTPOA (LIEITOCTHOCTD
OJIEKTPObIl!» |HemoctatouHblii ypOBEHb 3JCKTPOJIMTA [3JEKTPOJOB M YPOBEHb JJICKTPOIIH-
B DJICKTPOJIC CPAaBHEHUSI. Ta B DJICKTPOJE CPABHEHUS).

[IpoBeputs OydepHBIE PaCTBOPHI.
[Tocne 3TOro BHOBB MPOBECTH TI'pa-
nyupoBKy pH-metpa.

[Ipu BBISIBJICHUM HEYKa3aHHBIX HEHCIPABHOCTEW WM HEBO3MOXXHOCTU YCTpa-
HEHUsI HEUCIIPABHOCTU CBOMMU cujiaMu ciieyeT oopatutbes B OO0 «B30OPy.

2.12.3 3ameHa komOuHupoBaHHoOro pH-sanekTpoga 6noka gaTyMKoB
BO-902MTI

2.12.3.1 Obwwwe cBeneHns

[lepen 3ameHoi KoMOMHUpPOBaHHOTO pH-31eKTpoa cieayeT TIaTeIbHO MPO-
MBITh Hapy>KHbIE MOBepXHOCTH Oyoka natynkoB bJ[-902MII u mmanra [1BX namop-
HOT'O apMHUPOBaHHOTO (Hasiee 1o Tekcty — nuiadr [I1BX) u ocymuts.

[Ipu 3amene xomOuHHMpOBaHHOTO pH-3MEKTpPOJa HMCMOIB30BATH PACXOIHBIC
MaTepHuaibl (Hampumep, TpPyOKd TEPMOYCaTOUHbIE) U3 KOMILJIEKTA 3aMacHbIX YacTen
BP43.02.700.

Brimeamme u3 cTpos KoJiblla YIJIOTHUTENbHBIE TUIIOpa3MepoB 043-047-25 u
042-048-36 o I'OCT 9833-73 mojJiekaT 3aMeHE HOBBLIMHU W3 KOMIUIEKTA 3aIlaCHBIX
yactert BP43.02.700.
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[lepeuenr  cpeACTB  OCHAIIEHUS MpPH  3aMEHE  KOMOMHHPOBAHHOTO
pH-anexTpoaa npeacrasieH B Tadnuie 2.7.

Tabnuya 2.7
Ilepeuennb cpencTB OCHAIICHUS Haznauenmne
Haumenosanne | O6o3nauenue | Texunueckue | Koiwm-
XapaKTEPUCTUKH | YECTBO

1 Ilaii6a BP31.22.401 — 1 mr. |ObecneueHrne repMETHIHOCTH CO-
2 Taiika BP31.22.601 — 1 mr. |eAMHEHUS KOMOMHUPOBAHHBIX
3 Koub11o Mo CUJIMKOH, pH-3nektponos ID 4510 u SZ195.2
I'OCT 9833-73 — TUIIOpa3Mep 1 .
012-017-30
4 TpyOka
TEePMOYCaI04Has:
— F32-1 25 mm |M3054111 NpOBOAHUKA «IKPaH»

- Duyrp.1%0,2 | 15 mm | M3051511Ms MeCTa aKu
HPOBOTHHUKA «IKPAH»

- F32-4 - Bronyrp4x0,25 | 10 Mm | M30011 MecTa pasziesiku Kabens
— F32-14 - Denyrp.14%0,3 | 16 Mmm | M30msmus MecTa naiku IpoBOIHU-
KOB K 371ekTpony InPro 4800

2.12.3.2 3ameHa anekTpoga CTEKNsHHOro KombuHuposaHHoro JCK-10617/7 6noka
natymkos b-902MT1

JInst 3aMeHBI JIEKTpoJia CTEKISTHHOTO komOuHupoBannoro 9CK-10617/7 (na-
nee no Ttekcry — pH-anexkrpog DCK-10617/7) B COOTBETCTBUM € PUCYHKAMU
2.62-2.64 cnenyer:

1 OTBEpHYTH BUHT M CABHHYTH €r0 BJ0Jb MO manry [I1BX;

2 u3BJeYb 11aii0y, nepeBepHyB 00K naTuukoB bJ[-902MII BHU3 KpBIIKOW U
nokayusas noianrom [1BX;

3 OTBEpHYTH KPBILIKY OT KOpIyca, yAepkKuBas oT BpameHus nuiadr [1BX;

4 cnBUHYTH KpbIIIKY BAOJb 110 nuianry [IBX Ha paccTosinue okomno 20 cm, 3a-
TEM HEMHOTO CIIBUHYTb Ha3aja U u3Bjiedb KoJibilo BP43.02.004;

5 caBunyTh BUHT, maitdy BP43.02.003-01, xombmo BP43.02.004 u xpeimiky
BJ10J1b 110 nuIaHry 11BX;

6 otnasaTh npoBoaa pH-smekrpoma DCK-10617/7 oT KOHTAKTOB IJIaTHl OJIOKa
YCWINTENS, YKa3aHHbIE HA PUCYHKE 2.63;

7 otBepHyTh pH-anmektpon OCK-10617/7, Bpamas ero 3a  KoJIIMaK
BP43.02.006, B COOTBETCTBUU C PUCYHKOM 2.64a;

8 u3Bneub HeucnpaBHbld pH-anextpox DCK-10617/7 u3 xopmyca O10Ka gat-
yukoB b/[-902MII B cooTBeTCTBUU C pUCYHKOM 2.640;

9 cuare ¢ HeucnpasHoro pH-snexkrpona ICK-10617/7 konnak BP43.02.006,
maitoy BP43.02.003 u xonbiio BP43.02.004 B cOOTBETCTBUU C pUCYHKOM 2.648.
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[manr [IBX HamopHbIi
apMupoBaHHbIU, L =4 m

Buat

[ITaii0a

Kppimika
BP43.02.003-01

Komaemo
BP43.02.004

Kpbiika

Komemo
043-047-25

Koxyx

Pucynok 2.62



[Trara Osoka
YCHITUTEIIS

Mecto
navku 1

Mecto
HauKu 2

Pucynox 2.63

[TonroroButhk ucnpasueiii pH-snextpog ICK-10617/7 B cooTBeTcTBHM C pH-
CYHKOM 2.65. [Ins 3TOTO Ceayer:

— MPOU3BECTH pa3JIETKy Kabessi B COOTBETCTBUM C pUCYHKOM 2.65a;

— HaJIeTh Ha Kabenb TepMOycaaouHyo Tpyoky F32-4 mounoit 10 MM 1 TepMoO-
yCaJIUTh €€ B COOTBETCTBUU C PUCYHKOM 2.650;

— Ha MPOBOJHUK «OAKpaH» HaJIeTh TepMOycaaouHylo TpyOky F32-1 miunoii
25 MM U TEPMOYCAIUTh €€;

— yctranoBuTh koJbiio BP43.02.004, maiioy BP43.02.003 (dackoii B cTopoHy
kosbita BP43.02.004) u konmak BP43.02.006 (10 ymnopa).



Kommaxk
BP43.02.006
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Kommak
BP43.02.006

el

I_Haﬁ6a

BP43.02.003
|

Koo (<

BP43.02.004 ~—

HewncnpasHbiit
pH-amexTpon

Pucynox 2.64

—>

-

—_—
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30

100

[IpoBoaHUK «3Kpan»

TpyOxka
TepMoycagouHas F32-1
Onyrp.1%0,2; L =15 mm

TpyOxka
TepMoycagouHas F32-1
Ouyrp.1%0,2; L =25 mm

TpyOxa
TepMmoycaaounas F32-4
GE2 Dy 4%0,25; L =10 Mmm

HcnpaBHblii
pH-3nexTpon

Kommauok
3alUTHBIN

Pucynok 2.65

Co6pats 610k natunkoB bJ[-902MII s aToro0:
1 ycranoBuTh moaroToBieHHbIN ucnpaBHbll pH-3nexktpony DCK-10617/7 B
kopnyc 610ka naruukoB bJ[-902MII, 3akpytus konmnak BP43.02.006;

BHUMAHMUE: HE IPUKJIA/IBIBATD u3iMmmHuX yCWJINMH NP 3aTATH-
BaHnu KoJnaka BP43.02.006, Tak kak OH BbINOJIHEH U3 OPrcTeKJial

2 HaJeTh Ha MPOBOJHMUK «IKpaH» TepMmoycaaouHyio TpyOky F32-1 mnunHoi
15 MM U CABUHYTH €€ BIOJIb MPOBOAHUKA «IKPAH»;
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3 noacoenuHuTh naikoi nposoaa pH-anexkrpona 9CK-10617/7 k nnare ycu-
mutenst 01o0ka naryukoB bBJ[-902MII B cooTBeTCTBUU C pUCYHKOM 2.63 (IIPOBOJIHUK
«OKpaH» JOJKEH OBITh TIOJICOSANHEH K «MECTY Malku 1»);

4 HajeTh Ha «MECTO MallkH 1» MPOBOJHUKA «3KPaH» TEPMOYCAJTOUHYIO TPYyO-
Ky F32-1 nnuHoit 15 MM 1 TepMOYyCaIUTh €€;

S HaBepHYTH KPBILIKY Ha KOPITYC, 00ECIIEYUB FEPMETHUYHOCTh COCIMHEHNUS,

6 ycranoButh kojbiio BP43.02.004 u maitdy BP43.02.003-01 B KpBIIIKY,
CIBUHYB UX M0 nuianry [1BX;

7 3aBepHYTb BUHT B KPBIIIKY, 00ECIIEYUB T€PMETUYHOCTh COCTUHEHUS.

2.12.3.3 3ameHa kombuHmuposaHHoro pH-anektpoga ASPA3111-100-2.1M

Jlnst 3amensl komOuHUpoBanHoTO pH-3mexTpoga ASPA3111-100-2.1M (nanee
1o Tekcty — pH-anexkrponx ASPA) cnenyer:

1 oTBEpHYTH KpBIIIKY OT KOpIyCca W CIBHHYTh €€ BAOJb Mo nuianry [IBX
aHaJoOruy4Ho 1. 2.12.3.2 u pucyHky 2.62;

2 otnaste npoBoaa pH-anekrpoga ASPA OT KOHTAKTOB IIAThI OJIOKA yCHIIU-
TEeJIs aHAJIOTUYHO PUCYHKY 2.63;

3 OoTBEpHYTh W U3BJIEeYb HeucnpaBHblil pH-a5ekTpog ASPA B cOOTBETCTBUU €
pucynkamu 2.66a,0.

[ToaroroButs uctpaBuelii pH-3mekTpos ASPA (pucynok 2.666). i sToro
CJIely€eT:

— TMPOU3BECTH pPa3JIeTKy KaOess aHAJIOTHYHO PUCYHKY 2.654;

— HaJleTh Ha Kabesb TepMoycanouHyto Tpyoky F32-4 nnunoii 10 MM u Tepmo-
yCaIUTh €€ aHAJIOTUYHO PUCYHKY 2.650;

— Ha MPOBOJHUK «OAKpaH» HaJeTh TepMOycagouHyr TpyOky F32-1 mnunoii
25 MM U TEPMOYCATUTH €€.

Co6patb 6110k naruukoB bJ[-902MII ananornyno m. 2.12.3.2.
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Pasnenars xkabenb
(pucyHoxk 2.64a)

HcnpasHbiit
pH-snekrpon
HewucnpaBHbIit =
pH-snekTpon
Konnavox
V\
3aIATHBIN |
a o 8

Pucynok 2.66

2.12.3.4 3ameHa koMbuHMpoBaHHoro pH-anekTpoga SZ 195.2

Jlst 3amensl komOuHUpOoBaHHOTO pH-31ekTpona SZ 195.2 (manee mo Tekcty —
pH-3nektpon SZ) cnenyer:

1 oTBepHYTH KpBIIIKY OT KOpIyca W CIBUHYTH €€ BAoJib Mo nuianry [IBX
AHAJIOTUYHO T1. 2.12.3.2 u pucyHky 2.62;

2 otnasth npoBoja pH-3mekTpoaa SZ, OT KOHTAKTOB IJIAThl OJIOKA YCHIIUTENS
aHAJIOTUYHO PUCYHKY 2.63;

3 OTBEpHYTHh W W3BJIeUb HeucnpaBHbIM pH-31ekTpos SZ B COOTBETCTBUU C
pucyHnkamu 2.67a,0;

4 cHath ¢ HeucnpaBHoro pH-anexkrpoma SZ raiiky BP31.22.601 u kombio
012-017-30 B COOTBETCTBUM C PUCYHKOM 2.678.
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[ToaroroButk ucnpasHelii pH-3nekTpoa SZ. Jlns aToro ciienyer:

— TPOU3BECTH pa3fesiKy Kalesi aHaJOTHYHO PUCYHKY 2.65a;

— HaJeTh Ha Kabenb TepMoycanounyto Tpyoxky F32-4 maunoit 10 MM u Tepmo-
yCaJuTh €€ aHAJIOTUYHO PUCYHKY 2.650;

— Ha NPOBOJHHUK «3KpaH» HAJETh TEPMOYCaaouHyr TpyOky F32-1 nmunoi
25 MM U TEPMOYCAJUTh €€;

— YCTaHOBUTb Ha ucnpaBHblii pH-anektpon SZ raitky BP31.22.601 u xonbuo
012-017-30.

Co6patp 6510k gatunkoB bJI-902MII anamoruuxo m. 2.12.3.2.

Taiika
BP31.22.601

—>

HewucnpaBuebiii
pH-sextpon

Tu_s]‘
Komnsiio E%J
012—017—30\@
a 4] 8

Pucynox 2.67
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2.12.3.5 3ameHa komBuHMpoBaHHoro pH-anekTpogda ¢ renesbiM 3anonHeHnem JUMO
tmn 201020/51-18-04-22-120/837, kombuHuposaHHoro pH-anektpoga G201S
J171s1 3aMeHbI HE0OXO0/IMMO B COOTBETCTBUU C pUCYHKaMH 2.62-2.64 BBITIOJIHUTD
CJIEIYIOLUE OTIEPALINH:
1 OTBEpHYTH KpPBILIKY OT KOpIyca U CABHHYThH €€ BoJb no muianry [IBX
aHAJOrM4HO 1. 2.12.3.2 1 puCyHKy 2.62;
2 OTBEpPHYTH Pa3beM OT JIEKTPOJAa B COOTBETCTBHH C PUCYHKOM 2.68a;
3 OTBEpHYTH U U3BJIEYb HEUCIIPABHBIN 3JIEKTPOJ B COOTBETCTBUU C PUCYH-
kamu 2.680,B;
4 3aBepHyTh B KopItyc 010ka qataukoB bJ{-902MII ucnipaBHBIN 51€KTPOI;
S HpUBEPHYTH pa3beM, K UCIIPABHOMY AJIEKTPOAY;
6 cobOparb 0110k narunkoB bJI-902MII ananoruyno m. 2.12.3.2.

Paspem

e

Pucynoxk 2.68
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2.12.3.6 3ameHa pH-anekTpoga ¢ renesomn cucTemon cpaBHeHus, Tuna InPro 4800

Jlns 3amensl pH-aekTpoaa ¢ reieBoil cucteMoil cpaBHenus, Tumna InPro 4800
(manee no tekcry — pH-anmektpoa InPro) B cooTBercTBHM ¢ pucyHkamu 2.69, 2.70
CIENYET:

1 OTBepHYTH KpBIIIKY OT KOpIyCa U CABHHYTh €€ BAOJb Mo mnuianry [IBX
aHaJOrM4HO 1. 2.12.3.2 u pucyHky 2.62;

2 ornaark npoBoaHuku pH-snexktpona InPro oT koHTakTOB IuIaThl OJIOKa
YCUJIUTENS, YKa3aHHbIE HA PUCYHKE 2.69;

ITimara Gioka
YCUITUTEIS

Mecto manku
MPOBOJIHUKA «1»

MecTo manku
ITPOBOJAHUKA «2»

TpyOxka Tepmoycanounas F32-1
Dnyrp.1%0,2; L =15 Mmm

Pucynok 2.69

3 OTBEpHYTH U W3BJIeYb HeucnpasBHblil pH-35ekTpoxa InPro B cooTBeTCTBUM €
pucynkamu 2.70a,6;

4 npunasarts K ucnpasaomy pH-anexrpoay InPro npoBoanuku anunoit 50 mm
(manmpumep, npoojga MI'T® 1x0,2) k aHAJTOTUYHBIM KOHTAKTaM;

5 3aMapkupoBaTh NPOBOJHUKH JJisi yAOOCTBAa JalbHEHIIEro MOHTa)a
(Hampumep «1» u «2»);

6 mnanets Ha pH-3nextpon InPro Ttepmoycamounyto tpyoky F32-6 nnmunoi
16 MM 1 TEpMOYCAIUTh €€ aHAJIOTUYHO PUCYHKY 2.700;
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7 3aBepHyTh B Kopmyc Omoka gatunmkoB BJ[-902MII  wucnpaBHbIH
pH-anexrpox InPro;

8 HaJeThb Ha MPOBOIHHK «2» TepMoOycanouHyto Tpyoky F32-1 qmunoit 15 mm
Y CABUHYTH €€ BJIOJb POBOJHUKA;

9 mnoacoenuHUTh maiikoil mpoBoaHuku pH-amektpona InPro x rutate Omoka
YCWINTENS B COOTBETCTBUU C PUCYHKOM 2.69;

10 HameTh HA MECTO MallKK MPOBOJAHHUKA «2» TepMOycagouHyto Tpyoky F32-1
JIIMHOM 15 MM U TepMOycCauTh €c;

11 cobpats 610k gatunkoB BJI-902MII ananoruuno n. 2.12.3.2.

[TIpoBoaHMKH,
L =50 mMm

MapxkupoBka
MIPOBOJIHUKOB

KonTtakt «1» KoHTakT
(KOpOTKHIA) «2»

TpyOka
TEepMOyCal0uHas
F32-14,L =16 mm

Pucynox 2.70
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3 TEXHUHECKOE OBCITYXXUBAHUE

3.1 Obwue yka3aHusi

3.1.1 Bce Buapl Texaudeckoro oociyxuBanus (nanee TO) MODKHBI BBITOI-
HATHCS KBATU(UIIUPOBAHHBIM OIEPATUBHBIM MEPCOHAIIOM, HMEIOIITUM JOIYCK K pa-
oote ¢ anekrpoycraHoBkamu 10 1000 B, a Tak ke M3y4HUBIIMM HACTOSIIEE PYKOBOJ-
CTBO TIO DKCILIyaTalluH M ACHCTBYIOIINE MEPhl O€30TIaCHOCTH MPU padOTe C XMMHYC-
CKHMU PEaKTHUBAMH.

3.1.2 TO nnsa pH-meTpa, HaxoAsIIerocsl B AKCIUTyaTalllK, BKJIOYaeT B ceOs
oTepaly HeperJaMeHTUPOBAHHOTO U PErJIAMEHTHPOBAHHOTO 00CITYKMBaHUSI.

3.1.3 B cocraB HeperiameHTupoBaHHOTO TO BXOJIAT:

— JKCIUTyaTallMOHHBINA YXO/I;

— coaepkanne pH-MeTpa B ucpaBHOM cocTosiHuM (Tabmuiet 2.4, 2.5).

Bce obnapyxeHHble npu HeperiameHTupoBaHHOM TO HewcnpaBHOCTU B pa-
6ote pH-meTpa qoIKHBI OBITh YCTpaHEHBI CHJIAMU ONIEPATHUBHOTO MEPCOHANA.

3.1.4 PernamentupoBanHoe TO peanuzyercs B popme miaHoBbix TO, o0beM
Y IEPUOJUYHOCTh KOTOPBIX MPUBEICHBI B TaduLe 3.1.

Tabnuya 3.1
Ne mm. HaumenoBanue paboTsl [Tepuognunocts TO
Po OJIUH pa3 |OJMH pa3|eKeroaHo
B JIB€ HENEIN B 3 MecC.
3.3.1 | BuemHuii ocmoTp + + +
3.3.2 | IlpoBepka pyHkunonupoBanus pH-merpa B paznuu- e x N
HBIX peKUMax paboThl
3.3.3 | Yuctka coctaBHbIX yacTeil pH-merpa * + +
3.3.4 | IlpoBepka IEKTPOINTA B AEKTPOAE CPABHEHMSI 8 * *
3.3.5 | I'panynposka pH-meTpa + +
3.3.6 | 3ameHa zeraneil ¢ OorpaHMYEHHBIM PECYPCOM * " "
(KoJel yIIOTHUTEIbHBIX)
3.3.8 | IIpoBepka nokazaHuii o Temreparype 8 * +

VYcaoBHBIE 0003HAUECHUS:
«+» — TO nposoasr;
«*» — TO mpoBOAAT NPU HEOOXOAUMOCTH.

Oo6napyxennsie ipu TO nedexThl y3710B U AeTalel, KOTOpble NpH AaTbHEH-
el dKCIUTyaTallui 00OpYA0BaHUSI MOTYT HApYILIUTh €ro paboTOCIOCOOHOCTh WU
0€30MacHOCTh YCIOBUU TPYJa, JTOJDKHBI HEMEIJICHHO yCTpaHsAThbes. [Ipu HEBO3MOXK-
HOCTH YCTpaHEHUs Ae(PEKTOB CBOMMHU CUJIaMU CJIeIyeT OOpaTUThCS K pasaeny 4.
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3.2 Mepbi 6e3onacHocmu

[lepen TexHUYECKUM OOCITY>)KMBAaHUEM CIICTYET:

— TEPEKPHITh TI0/1aYy aHAIM3UPYEMOU CPEIbI;

— W3BJIEYb IJIEKTPOJBI JIMOO OJIOK NaTYMKOB M3 €MKOCTH C aHAIM3UPYEMOM
cpenoi (Mmpu NOrpyKHOM crioco0e MPOBEACHUS U3MEPEHHUIT) JIMOO U3 MarucTpaibHO-
ro TpybomnpoBoaa (Ipu MarucTpaIbHOM CIIOCO0€ TPOBEICHUS N3MEPCHU).

3.3 Nopsidok mexHu4Yecko20 obcryxueaHusi
3.3.1 BHewwHnn ocmoTp

[Ipu mpoBeneHnn BHENIHETO ocMOTpa pH-meTpa npoBepsoT:

— OTCYTCTBHE MEXAHMUYECKHUX MOBPEXKACHHUIN OJI0Ka JATYUKOB U OJI0Ka Mpeo0-
pa30BaTENbHOIO;

— MCIIPABHOCTh Pa3beMOB, KHOIIOK, COEIMHUTENIBbHBIX Kaleneil;

— COCTOSIHUE JJAKOKPACOYHBIX TTOKPBITHUH, IPABIJIBHOCTD U YETKOCTh MAPKHUPOBKH.

3.3.2 lNpoBepka PyHKLUMOHUPOBAHUA pH-MeTpa B pasfinyHbIX pexmmax
paboTbl

Jlns mpoBeneHus NpoBepkd (PyHKIMOHMpoBaHUs pH-meTpa B pa3inMyHbIX
pexxuMax paboThl BKIOYatoT pH-MeTp U mpoBepstoT paboTOCIOCOOHOCTh KHOMOK

«% », «KAHAT, My u «&», «f@ﬁ».

Pe3ynpTarsl NpOBEPKHU CUUTAIOT yIOBIETBOPUTEIBHBIMU, €CIIH:

— noacseunBaetcs kinasuma «CETby;
MEHIO

BBOA
HUI B PEIKUM KOHTPOJIS U KI3MEHEHUS TTapaMeTpoB (BXO/ B MEHIO);

— npu Haxxatuu KHOMKH « KAHAJSY n3MeHnsieTcst pe:xum MHIUKAIMKA KaHAJIOB B
3aBUCUMOCTH OT KOJIMYECTBA MOJKIIOUEHHBIX KaHAJIOB (OJIUH MO0 JBa);

— kromkamu «, «&» ocyIecTBIseTCS IepeMeleH e 10 CTPOKaM MEHIO;

— KHOTKOM «CO% OCYIIECTBISETCS BKIIOYCHHE M OTKIIOUCHHE MOACBETKH
IKpaHa UHIIUKATOPA.

— TpU HAKATHH KHOMKH « » pH-meTp nepexoaurt u3 pexxuma usmepe-

3.3.3 Uuctka cocrtaBHbIx Yacten pH-meTpa

BHUMAHMUE: HE JIOITYCKATD nonaganusi MOIOIIUX CPeICTB U BOAbI
Ha pa3beMbl COCTaBHBbIX yacreii pH-merpa!
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Beikmounts pH-metp (mepeBectu mnepexmouarens «CETby» B momoxenue
« O ») 1 oTkir0UNTH pH-METP OT CETH NEPEMEHHOTO TOKA.

YucTky HapyKHOH MOBEPXHOCTH OJI0Ka MpeoOpa3oBaTesIbHOrO, OJI0Ka JaT4u-
KOB, B TOM 4HcCJie 0JIOKa YCUIIUTENS, B Clydae 3arps3HEHUs MPOU3BOAUTE C HCIIOJIb-
30BaHHEM MSATKHX MOIOIIMX CPEJICTB C MOCIEIYIONEH MPOMBIBKOW AUCTHILIMPOBAH-
HOU BOJIOM.

IIpumewuanue— B kauecTBe MATKOr0O MOIOIIETO CPEJICTBA MOXKHO HCIOJb30BATh
MBLIBHBIH pacTBop: 40-50 T cTpyxku Mbuaa mo TOCT 28546-2002 pactBoputs B 300-400 cM? ro-
psiuel BOJBL.

3.3.4 [poBepkKa aneKkTponuTa B 9N1IEKTpPoae CpaBHEHMUS

[lepnonnueckas MpoBepKa HAIMYUS TOCTATOYHOrO Konudecta pactopa KCl
¢ KoHueHTpanuen 3,0 M B MpOTOYHOM 3JIEKTPOJIE CPABHEHUS.

YPOBEHB 3JEKTPOJIATA B DJIEKTPOJE CPaBHEHUS IPH W3MEPEHHUSX JIOJKEH
OBITh BBILIE YPOBHS aHATU3UPYEMOU CPEJIbI.

3.3.5 N'pagympoBka pH-meTpa

['panyupoBky pH-meTpa nmo 6ydepHbiM pacTBopaM JuOO MO pacTBOpaM C U3-
BECTHBIM 3HaueHUEM pH B COOTBETCTBUM C II. 2.7 pEKOMEHAYETCA MPOU3BOIUTH:

— HE peXKe OJTHOTO pasa B ABE HENEIU;

— TpU TOSIBICHUU COMHEHHI B MPaBWIBLHOCTU paboThl pH-MeTpa;

— Tpu nojiyueHur pH-MeTpa u3 peMoHTa WIH NMOCIE JUIUTEIBHOTO XPAHEHUS;

— TIPU 3aMEHE DJIEKTPOJIA.

3.3.6 3ameHa konew, ynioTHUTENbHbIX

B koncTpykiuu 6soka jnaruukoB bJ[-902MII ncnons3yroTcs Kojiblia yIuioT-
HUTEJIBHBIE OTHOCSIIMECS K JIETAISIM C OTPaHUYECHHBIM pecypcoM. Turmopasmep npu-
MEHSEMBIX KOJIEI[ MpuBe/ieH B Tabmuie 3.2. 3aMeHy yIIOTHUTEIBHBIX KOJICI IPOU3-
BOJIUTH B CIIy4ae UX MOBPEKIAECHUS.

Tabnuya 3.2
Tunopasmep no 'OCT 9833-73 | Konuuectso, mT.
012-017-30 1
043-047-25 1
042-048-36 1
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3.3.7 lNpoBepka nokasaHuin TemnepaTtypbl

J171s BBITIOJIHEHUSI POBEPKH MOKAa3aHUI MO TeMIiepaType AaTdyuKa TeMIiepary-
pbl, Torpy3uth B crtakaH (Hampumep, B ctakan H-1-5000TC TI'OCT 25336-82)

C BOJIOM KOMHATHOI Temneparypsl Ha 15 MuH.

PsnoMm ¢ matumkom TemiiepaTypbl IOMECTUTH JIA0OPATOPHBIA TEPMOMETP B CO-

OTBETCTBUM C PUCYHKOM 3.1.

JlokaTbes yCTAaHOBUBIIUXCST TOKa3a-
HUW IO TeMIiepaType Ha MHAMKaTope OJoka
npeo0pa3oBaTeIbHOTO M JabOpaTOPHOTO
TEPMOMETPA.

Pazuuna MEXKY MOKa3aHUAMU
pH-Metpa u naGopaTopHOro TepMOMETpa
HE JIOJDKHA BBIXOJUTH 32 npeaensl + 0,3 °C.

Ecnu nmokazaHusi BBIXOJST 3a YCTaHOB-
JIHHbIE TIpeenbl, pH-MeTp moaiexuT pe-
MOHTY B 3aBOJICKUX yCJIOBUSIX.

TEPMOME TS

|-

TepMOMeTp/EI

TEeMITepaTyphl

Crakan /

C BOJIOM

Pucynox 3.1 — [Iposepxa noxkazanuii
no memnepamype
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4 TEKYLLUMUA PEMOHT

4.1 Obwue ceedeHus

Tekymuii pEeMOHT, a TAaK)K€ TAPAHTHUMHBIM PEMOHT, OCYIIECTBISIOTCA B
00O «B30P».

JUtst 3TOrO ClielyeT NOAroTOBUTh pH-MeETp, ynakoBaTh U OTIPABUTH €r0 Mpe.-
IPUATHIO-U3TOTOBUTEIIO IS OCYILECTBIICHUS PEMOHTA.

IIpumeuanue— B cinyyae rapaHTUHHOrO peMoHTa ¢ pH-MeTpom oTnpasisieTcss OpuruHall
peKIaMaliiy, B OCTAJIbHBIX CITydasX — 3asBKa Ha IPOBEJICHUE PEMOHTA.

4.2 lMloozomoeka pH-mempa

g aToro cinenyer:
— OTKJIFOUHUTH pH-MeTp OT ceTn nepeMeHHOTo TOKa;
— OTCOCJMHUTH OT pa3beMOB 0JI0Ka MPeoOpa30BaTEIbHOIO:
e OJIOKH JATYHKOB;
® PETrUCTPUPYIOIIME U CUTHAJIM3UPYIOIINE YCTPOUCTBA;
— OTCOEJAMHUTH OT pa3beMOB OJI0OKA JJATYUKOB:
® SJICKTPOJbI;
® JIaTYMK TEMIIEPATYyPhI;
— OTCOEAVHUTH 3a3EMJISIIOIINE MPOBOJHUKHU OT KJIEMMBI 3a3€MJICHUS « @ »

0J10Ka IMpeoOpa3oBaTEIILHOTO M BUHTA 3a3EMIICHUS « @ » Onoka garunkoB BJ[-902A;
— 3aKpBITh Pa3beMbl 0JI0Ka TPeoOpa30BaTEILHOIO 3arTyIIIKaAMU;
— OYHUCTHUTH U BBICYIIUTH COCTaBHbIEC YacTu pH-MeTpa.

4.3 Ynakoeka pH-mempa

st aTOTO CRexyer:

— YJOXUTh COCTaBHBIE YacTu pH-MeTpa B repMeTHYHBIE MMOJUAITUICHOBBIE Ma-
KEThI (I0MyCKAeTCs UCIIOJIb30BATh MAKET € 3aMKOM THMa « MOIHUS);

— YJOXWTh 3KCIUTYyaTallMOHHYIO JTIOKYMEHTalHi0 (PyKOBOJCTBO MO JKCILIya-
TalMM ¥ MacropT) B OTJAEIbHBINA TePMETUYHBIN MOJIUITUIICHOBBIN MMAKET;

— YJIOXHTb 3JIEKTPOJIbI B OT/IETIbHBIE KAPTOHHBIE KOPOOKH;

— IIOMECTHUTh COCTaBHbIE YacTu pH-meTpa ¢ 3KCIuTyaTallMOHHOM TOKYMEHTa-
I[Mel B TPAHCTIOPTHYIO Tapy (KOpOOKY);

— 3aKJICUTh TPAHCIOPTHYIO Tapy (KOPOOKY) MOJMMEPHOH JINTIKOU JICHTOM;

— HaHecTd MapkupoBKy no ['OCT 14192-96 w MaHUNyJIsSIUMOHHBIE 3HAKU
«Xpynkoe. OcTtopoxHo», «bepeub 0T Biiarny, «Bepx», «lIpeaenst TemnepaTypbi».
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5 TPAHCINMOPTUPOBAHUE

VYcnoBust TpaHcnopthpoBaHusi pH-MeTpoB B ymakoBKe MpEeANpPUATHS-
u3roroBurelis B ycnoBusax xpaHeHus 5 nmo 'OCT 15150-69 mpu Temmeparype oT
munyc 5 °C o mwitoc 50 °C no mpaBujiaMm U HOpMaM, JIEUCTBYIOIIUM Ha KaXOM BH-
Jie TpaHCIIOpTa.

6 XPAHEHUE
6.1 Ycnoeusi xpaHeHusi 0 ego0a e 3Kcryamayuro

Xpanenue pH-meTpa mpou3BOIUTCS B YIAKOBKE MPEANPUSITUSA-U3TOTOBUTEIIS
B ycnoBusax xpaHenus 1 mo I'OCT 15150-69.

B nomenenusax st XxpaHeHUs HE JOJDKHO OBITh MBUTH, TAPOB KUCJIOT U IIEJIO0-
YU, arPECCUBHBIX Ta30B U JPYTUX BPEAHBIX MPUMECEH, BBI3BIBAIOIIUX KOPPO3HIO.

Mecto xpaHeHUs AOMKHO OBITh YUCTHIM, MPOXJIATHBIM, CYXUM, BEHTUIUPYE-
MBIM Y 3alIUIIEHHBIM OT aTMOC(EPHBIX 0CaJIKOB.

6.2 Ycnoeus xpaHeHus rnocsie 3Kkcrlyamauyuu

6.2.1 NoarotoBka K XpaHEHWO Ha Cpok A0 12 mecsueB (KpaTkoBpe-
MEHHbIN nepepbiB B paboTe)

i1t aTOTO Cnemyer:

— BBIKIIFOYUATH pPH-METp 1 OTKIIFOUUTH €r0 OT CETHU MEPEMEHHOTO TOKA;

— 00€eCMeUnuTh YCIOBUS XPaHEHUsI JIEKTPOJIOB B COOTBETCTBUU C MpPaBUIAMU,
MPUBEJAECHHBIMU B X AKCIUTYaTAlIMOHHOW TOKYMEHTAIUU.

6.2.2 NoaroToBKa K XpaHeHUo Ha cpok Bonee 12 mecsaueB (anuTenb-
HbI NepepbIB B paboTe)

Jns aToro cnenyer:
— MOATrOTOBUTH U ynakoBath pH-meTp B coorBeTcTBUM C ml. 4.2-4.3;
— OPraHU30BaTh XPAaHEHHUE B COOTBETCTBUM C 1. 6.1.

I pumeuanue— Xpaneane pH-metpa npousBoautcs 6€3 cpeCTB BpEMEHHON MPOTH-
BoKOppo3uoHHOH 3amuThl (B3-0 mo 'OCT 9.014-78).
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6.3 BeoO0 e akcnsiyamauuro rnocsie xpaHeHusl

6.3.1 BBoa B aKcnnyaTauum nocne xpaHeHnsa B TeveHne 12 mecsiues

Jns aToro cnenyer:
— MOJTOTOBUTH AJIEKTPOJbI K IKCILTyaTallUd B COOTBETCTBUM C DKCILTyaTaly-

OHHOM JTOKYMEHTAIlUEeH Ha DJICKTPO/IbI;
— MOJKIIOYUTH pH-MeTp K ceTH MepeMeHHOTo TOKa U BKIIOUUTE pH-meTp;

— MPOBECTU IpayupoBKy pH-MeTpa B COOTBETCTBHM C II. 2.7.
6.3.2 BBoa B akcnnyaTaumio nocrne xpaHeHust 6onee 12 mecsaues

PacnakoBats pH-MeTp ¥ NOATrOTOBUTH K paboTe€ B COOTBETCTBUM C
paznenom 2.
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3aperucTpupoBaH B TOCYJaPCTBEHHOM peecTpe cpelcTB uamepenuii moa Ne 27453-16

[TPUJIOXXEHHUE A 1

(obs3amenvHoe)

VYTBEPXIAIO

° 2016

pH-meTp
MAPK-902

MeToauka noBEPKH

'OI'JTACOBAHO

[HpEKTO%OO «B30P»
g E.B. Kucenes

1'n1. koucTpygrop OO0 « B30P»

/é . A. K. Poaunonos

ra

r. Hiwxuuii Hosropon
2016 .
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Al.1 ObsacTh NpUMEHEHHUS

Hacrosimas mertoguka pacnpoctpansercss Ha pH-merp MAPK-902 (manee
pH-meTp) ¢ MapKupOBOYHOU TaOJIWYKOM, CONEpHKAIIEH pPEerucTpalMOHHBIA HOMED B
['ocynapcTBEHHOM peecTpe CPeACTB U3MEPEHUI U UHTEPBAJ MEKY IIOBEPKAMM.

Hacrosmas Meroayka yCTaHaBIMBAE€T METOJbI U CPEACTBA IIEPBUYHOUN U IIe-
puonnyeckor nosepok pH-meTpa, nperHa3sHa4ueHHOro I U3MEPEHUM aKTMBHOCTH
noHoB Bogoponaa (pH) u temneparypsl (°C) BoaHbIX pacTBOpoB, Takxke DC (MB)
pH-anextponos.

HNHTepBan Mexay IMoBEpKaMu — 2 Toa.

Al.2 Ucnoab3yemble HOPMAaTHBHbIE JOKYMEHTbI

PMI" 51-2002 I'ocynapcTBeHHast cucTeMa 00€CTieueHUs €IMHCTBA U3MEPEHUH.
JIOKyMEHTBI Ha METOJIUKH ITOBEPKU CPENCTB U3MEPEHUN. OCHOBHBIE MTOJIOKECHHUS.

I'OCT 8.120-2014 T'ocynapcTBeHHasi cucTeMa 0OeCreueHus €MHCTBA U3Me-
penuil. ['ocymapcTBeHHast MOBEPOUHAs cXeMa JJisl CPEACTB u3mepenuii pH.

P 50.2.036-2004 T'ocynapcTBeHHasi cuctemMa o0ecreueHusl eIUHCTBAa U3Mepe-
Hui. pH-MeTpel 1 noHOMEpPBI. MeToauKa NOBEPKH.

A1l.3 MeTposorudeckue XapakTepucTHKH, IPoBepsieMble NPH MOBEpPKe

[Ipenensr momyckaeMoit OCHOBHOUM a0COMIOTHOM morpemHocTy pH-MeTpa npu
u3mepenuu pH npu temneparype ananmusupyemoit cpeasl (25,0 = 0,2) °C u temnepa-
Type oKpykaromiero Bo3ayxa (20 £ 5) °C, gomxHsl ObiTh, pH:

— ¢ 610xoMm matunkoB BJ1-902 . .£0,05;

— ¢ Onoxamu patumkoB BJI- 902A u BJI 902MH C DJIEKTPOJOM CTEKJISTHHBIM
koMOuHupoBaHHbiM DCK-10617/7, pH-31ekTpooM € reiaeBoil cucteMoi cpaBHEHUS,
tut InPro 4800 unu komOuaupoBanHsiM pH-amekTpogom SZ 195.2 .............. +0,05;

— ¢ Omokamu patunkoB BJ[-902A u BJI-902MII ¢ koMOMHHUPOBaHHBIM
pH-anextpogom c¢ reneBbiM 3amoiHenuem, tun 201020/51-18-04-22-120/837
(Jumo), xomOuuupoBanHeiM pH-31exTpogom ID 4510 wnm KOMOMHHPOBAHHBIM
pH-3mexTpoaom ASPA3T11-100-2.1M .....oiiiiiiiiieeeeee e + 0,20.
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[Ipenensl nomyckaemMoil OCHOBHOW MPUBENECHHON MOTPEUIHOCTH Mpeodpa3oBa-
HUSI U3MEPEHHOro 3HaueHUs: pH B BBIXOJHOI TOK IpPHU TEMIIEPATYypPE OKPYKAKOLIETO
Bo3ayxa (20 £+ 5) °C, noimkHbI ObITh, % OT Mama3oHa BHIXOJHOTO TOKA ........... +0,8.
[Ipenensl  nmormyckaeMol — JOTOJHUTEIBHOM  aOCOJMIOTHOM  MOTPENTHOCTH
pH-meTpa nipu uzmepennun pH, BbI3BaHHOW M3MEHEHHEM TEMITEPATYpPbl aHAIIU3UPYE-
MOU cpeibl B JMana3zoHe TeMmiepaTypHol kommeHcauuu pH-merpa (morpemHoctb
TeMIiepaTypHoi komrneHncauuu pH-metpa), 1omxHbI ObITh, pH:
— ¢ 6mokoM JaTuuKOB BJI-902 ...t +0,10;
— ¢ 6nokamu natunkoB BJ{-902A u B/I-902MII ¢ 31eKTpoaOoM CTEKISTHHBIM
koMOuHnpoBaHHBIM DCK-10617/7, pH-371€KTpo0M C reieBoil CUCTEMON CpaBHEHMS,
tut InPro 4800, komOnHupoBanHbiM pH-31exkTpotom ASPA3111-100-2.1M...40,10;
— ¢ Onoxkamu natunkoB bBJ[-902A wu BJ/I-902MII ¢ KOMOMHHpPOBaHHBIM
pH-anektpogom ¢ reneBbiM 3amonHenueMm, Tun 201020/51-18-04-22-120/837
(Jumo), komOuHupoBaHHbIM pH-3nmekTpogom SZ 195.2, ¢ KOMOMHUPOBAHHBIM
PH-31EKTPOAOM ID 4510 oo + 0,20.
[Ipenensl momyckaeMoil OCHOBHOM a0COMIOTHOM morpemHocTy pH-MeTpa npu
WU3MEPEHUH TEMIIEPaTyphbl aHAJTU3UPYEMOW CpPEbl MPU TEMIIEPAType OKPYKAKOLIETO
BOo3ayXa (20 & 5) °C, HOMKHBI OBITh, “C ....oiiiiiiiiiie i eeieee e +0,3.
[Ipenensl gqomyckaeMoii OCHOBHOM aOCOIOTHOW MOTPEIIHOCTH MpeoOpa3oBa-
tens npu wusMmepenun OIJIC (mns wucnonnennit  MAPK-902, MAPK-902/36,
MAPK-902/1, MAPK-902/1/36, MAPK-902A, MAPK-902A/36, MAPK-902A/1,
MAPK-902A/1/36) mpu Temnieparype ananusupyemont cpesst (25,0 = 0,2) °C u tem-
neparype okpyxatoiero Bozayxa (20 + 5) °C, momkHbI ObITh, MB ........ccoocceeeee. £ 2.

Al.4 Onepaunu NoBepKH

[Ipu mpoBeeHNH TTOBEPKHU JOJDKHBI OBITh BBIMIOJHEHBI OINEpaIlii, yKa3aHHbIS
B Tabiune Al.4.1.

Tabnuya Al.4.1

HaumenoBanue onepauuu Homepa |HeoOxonuMocTs mpoBeneHUs
TIII. onepainuu npu
METOAUKH | IEPBUYHOM | IEPUOJUYECKOMN
ITIOBEPKE TTIOBEPKE
1 BremHuii ocMOTp A1.10.1 + +
2 OnpoOoBaHue A1.10.2 + +
3 Omnpenenenne ocHOBHOM abOcomroTHOM | A1.10.3 + +
norpemwHocTy pH-MeTpa nipu u3mepenun
pH




96

IIpooonorcenue mabauyvt A1.4.1

MOTPEIIHOCTU TpeoOpazoBarTess Mpu U3-
Mepennnn  OJIC  (w1g  UCHOJTHEHUU
MAPK-902, MAPK-902/36, MAPK-
902/1, MAPK-902/1/36, MAPK-902A,
MAPK-902A/36, MAPK-902A/1,
MAPK-902A/1/36)

HanmenoBanue onepannn Homepa |HeoOxonumocTh MpOBEACHUS
TIII. omnepaluu npu
METOIAUKH | IEPBUYHOM | IEPUOTUYECKON
MOBEPKE MOBEpKeE
4 Onpenenenue ocHOBHOM mpuBeaeHHou | Al1.10.3 + +
MOTPEIIHOCTA  MpeoOpa3oBaHUsl  U3Me-
peHHoro 3HayeHust pH B BBIXOHOM TOK
5 Onpenenenrie nonoiHUTENbHOM moO- | A1.10.4 + +
IPEIIHOCTH, BBI3BAHHOW HW3MEHEHUEM
TeMIepaTypbl aHATU3UPYEMOW  Cpeibl
(mOrpenIHoCTh TeMMepaTypHOH KOMIIEH-
Callym)
6 Omnpenenenre ocHOBHOUM abcomtorHoi | A1.10.5 + +
norpemHoctd pH-mMetTpa npu u3mepeHun
TEMIIEPATYPhl AHATU3UPYEMOU CPEbI
7 Onpenenenue ocHoBHOM aOcomtotHoM | Al1.10.6 + +

[IpumMmeyanus

1 3Hak «+» 03HAYAET, UTO OINEPAIUIO TTPOBOIAT.
2 Ilpu monydeHWM OTPHUILIATENIBHOTO pe3yJibTaTa Iocie 00 U3 omeparuil mo-
BepKa npekparniaercs, pH-merp 6pakyercs.

A1l.5 CpeacrBa noBepku

CpencrBa M3MEpEHUN, PEAKTHBBI, MaTEpUalbl, IPUMEHAEMbIE IIPU TOBEPKE,

yKa3zaHbl B Tabnuie Al.5.1.
Tabnuya Al.5.1

Howmep HanMeHoBaHME U THIT OCHOBHOT'O MJIA BCIIOMOT'aTEJILHOTO CPEICTBA
NyHKTa | IMOBEPKHU; 0003HAUEHHWE HOPMATUBHOT'O JOKYMEHTA, perilaMeHTHPYIO-
METOJIMKH | ILIEr0 TEXHUYECKUE TPEOOBAHUS U (UJTM) METPOJIOTUUECKIE U OCHOBHBIE

MTOBEPKHU TEXHUYECKHE XAPAKTEPUCTUKHU CPEJICTBA IOBEPKH
A1.8.1 | T'urpomerp ncuxpomerpuyeckuii Tumna BUT-1
JInana3oH u3MepeHuii OTHOCUTEIBLHOM BIAXXHOCTH BO3/1yXa
ot 20 10 90 %. AGcomtoTHas NOrpeHOCTh u3Mepenus = 7 %.
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IIpooonocenue mabauyvt A1.5.1

Homep HanmeHnoBanue 1 TUII OCHOBHOT'O MJIM BCIIOMOTATEJIBHOTO CPEJICTBA
MyHKTa | TOBEPKH; 0003HAYCHHE HOPMATUBHOTO JOKYMEHTA, PETJIAMEHTHUPYIO-
METOJIMKH | IET0 TEXHUYECKUE TPEOOBAHUS U (HUJIM) METPOJIOTUYECKUE U OCHOBHBIC

TTOBEPKU TEXHUYECKUE XapaKTEPUCTUKU CPEACTBA MOBEPKHU
A1.8.1 | bBapomerp-anepoun BAMM-1
Juanazon uzmepsiemoro aasieHus ot 80 go 106 klla.
[Tpenen normyckaeMoit OCHOBHOM aOcoroTHOM norpemHocty & 0,2 kl1a
A1.9.3, |Bbydepubie pactBopsl — paboume sTasioHsl pH 2-ro paszpsga 1o
A1.10.3, | T'OCT 8.120-2014, mnpuroTOBIEHHBIE U3 CTAHIAPT-TUTPOB 11O
A1.10.4 |TOCT 8.135-2004, BocnipousBoasiiue 3nauenus pH: 1,65; 4,01; 9,18.
[Ipenenbl qomyckaemMoil aOCOMOTHON MOTPEIIHOCTH BOCIIPOU3BEICHHUS
+0,01.
A1.10.3, | Tepmometp s1abopatopHblii AnekTpoHHbIH JIT-300
A1.10.4, | Muanaszon usmepenuii ot munyc 50 g0 miroc 300 °C.
A1.10.5 | Torpemmnocts n3mepennii + 0,05 °C.
A1.10.3 | Mynbstumetp uudponoit APPA-305
Hcnonb3yemslil pesien u3mMepeHuii nepeMeHHoro Hampsikenus 400 B;
OCHOBHasi a0COJIIOTHAsI TOTPENTHOCTh U3MEpeHuH, B:
+ (0,007X + 0,05),
rae X — U3MEPEHHOE, 3HAUYCHHE IEPEMEHHOT0 HANpsHKeHUs, B.
Hcnonb3yemslil ipeies u3MEepEeHU CUITbI TTIOCTOSIHHOTO ToKa 40 MA;
OCHOBHasi a0COJIFOTHAsI TOTPEITHOCTh U3MEPEHHH, MA
+ (0,002X + 0,004),
rje X — UI3BMEPEHHOE 3HAYEHUE CUJIbI TOCTOSIHHOTO TOKa, MA
A1.10.6 | Mara3un conpotuBienuii P4831
Juanason ot 0,002 go 100000 Om, kiace Tounoctu 0,02/2-107°.
A1.10.3, | Tepmocrar xkunkoctHeii TXK-TC-01/26
A1.10.4, | Tnanma3on perynupoBanus Temieparypsl ot mioc 10 mo mmoc 100 °C.
A1.10.5 | TTorpemnocTs noiepkanus TemnepaTypsl He 6onee + 0,1 °C.
A1.10.6 | IIpubop nJsi MOBEPKH BOJIBTMETPOB, AU((dEepeHIUaTbHBIN BOIBTMETP
B1-12.
JlnanasoH BBIXOIHBIX KaJTuOpPOBOUHBIX Hanpspkenui 1 107-1000 B.
[Ipenen momyckaeMoil OCHOBHOM a0COJIIOTHOM MOTPENIHOCTH Ha Ipe-
nene 1 B
2:10°U,+ 1-10° B, rue U, — kKanuOpoBoUHOE HANpsHKEHUE, B.
A1.10.6 | UmuTaTop snekTpoHol cuctemsl Tumna M-02.
Jnamna3oH BbIXOAHOTO HampsbkeHus umuraropa ot 0 go + 2011 mMB ¢
JIMCKPETHOCTHIO ycTaHoBKHU 0,1 MB.
A1.10.5 | Crakan numunapudeckuid CI[-3 TOCT 23932-90
A1.10.3, | Ilocyna mepnas nabopatopnas crekisaHas ['OCT 1770-74
A1.10.4
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IIpooonocenue mabauyvt A1.5.1
Howmep HaumMenoBaHnue v T OCHOBHOT'O MJIM BCLIOMOTaTEIbHOTO CPEJACTBA
MyHKTa | TOBEPKH; 0003HAYCHHE HOPMATUBHOTO JOKYMEHTA, PETJIAMEHTHUPYIO-
METOJIMKH | IET0 TEXHUYECKUE TPEOOBAHUS U (HUJIM) METPOJIOTUYECKUE U OCHOBHBIC
MTOBEPKU TEXHUYECKUE XapaKTCPUCTUKHU CPEJICTBA IOBEPKH
A1.9.3, | Boga nuctuupoBannHasi ['OCT 6709-72
A1.10.3, | (yaenpHas daeKTpUUecKas MPOBOIUMOCTb He Oosee 5 MKCM/cM)
Al1.10.4,
A1.10.5

IHHpumeuanuas

1 omyckaercst IpUMEHEHUE IPYTUX CPEICTB U3MEPEHUN, HE IPUBEICHHBIX B
nepeyHe, HO 00eCleYMBAIOUIMX ONPEIEICHUE METPOJOTUUYECKUX XapaKTEPUCTHK C
HEOOXOMMON TOUYHOCTHIO.

2 Jlyis M3MEpEeHH TeMIepaTypsl JAOIYCKAETCs IIPUMEHEHUE PYTUX CPEACTB
MU3MEPEHUN C MTOTPEIIHOCTHIO u3MepeHun He xyxe + 0,1 °C.

CpencTBa U3MEPEHH JTOKHBI OBITh MTOBEPEHBl U UMETh JACHCTBYIOIINE CBU-
JIETEIIbCTBA O IMOBEPKE MJIN 3HAKU ITOBEPKHU.

HcnpiTaTenbHoe 000pyI0OBaHUE TOJIKHO UMETh OTMETKH, MOATBEPKAAIOIINE
€ro rOIHOCTh B COOTBETCTBUHU C TPEOOBAHUAMHU UX TEXHUUECKOHN TOKYMEHTALIHUH.

Al.6 TpeOoBanus K KBAJIM(PUKANNH MOBEPUTEJIA

Al.6.1 K npoBeaenuto noepku pH-MeTpoOB IOMyCKarOTCA JMLA, UMEIOIINE
BBICIIEE WM CPEIHETEXHUYECKOe 00pa30BaHUE, OMBIT pabOThl B 0OJACTH aHAJIUTH-
YECKOM XMMUH, €KErOJIHO MPOXOMASIINE NPOBEPKY 3HAHUU MO TEXHUKE O€30MacHo-
CTH, BIIQJICIOIINE TEXHUKOW IMOTCHIMOMETPUUECKUX U3MEPEHUN, N3YUNBIIUE HACTO-
ALLYI0O METOJAMKY IOBEPKHU U aTTECTOBAHHBIE B KAUECTBE IIOBEPUTEIIS.

Al.7 Tpeb6oBanusi 6€30MaCHOCTH

A1.7.1 Ilpu npoBeeHnu MOBEPKH COOIIOAAI0T MPaBUiIa TEXHUKUA O€30MaCHOCTH:

— npu pabote ¢ xumuueckumu peaktuBamu — no ['OCT 12.1.007-76 u
I'OCT 12.4.021-75;

— npu pabore ¢ anekrpoycraHoBkamu — no ['OCT 12.1.019-2009 wu
I'OCT 12.2.007.0-75.
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A1.7.2 IlomenieHnre, B KOTOPOM OCYILECTBIISIETCA MOBEPKA, JTOIKHO COOTBET-
CTBOBaTh TpeOoBaHWAM moxapHoi Oe3zomacHoctu mo ['OCT 12.1.004-91 u umeTh
cpeactra noxaporyuenus o I'OCT 12.4.009-83.

A1.7.3 VictiomHATENN TOJDKHBI OBITh TPOMHCTPYKTHPOBAHBI O Mepax Oe3omac-
HOCTHU, KOTOPBIE TOJDKHBI COOIIOIATHCS TIPH paboTe ¢ MprudopaMu, B COOTBETCTBUH C
MHCTPYKUUSAMH, MpUiIaraeMbiMu K mpudopam. OOydeHne pabOTaIOUINX JIKI[ MpaBu-
nam 6e3onacHoctH Tpya nposoadar o 'OCT 12.0.004-90.

A1.8 YcioBusi npoBeieHUs MOBEPKH

A1.8.1 IoBepka goJKHA TPOBOAUTHCS B CICAYIOIINUX YCIOBUSIX:

— TeMIepaTypa OKpyxaromero Bo3ayxa, °C ...........ocvvvvveeneveeeee. (20 £5);
— OTHOCHUTEJIbHAS BIAKHOCTH BO3/IyXa, %0, HE OOJICEC ..ccoevvvvveeneennennnnn, 80;
— arMocdepHoe mapieHue, Klla ... ot 84,0 mo 106,7;

— TUTaHUE — OT CEeTU NepeMeHHoro Toka yacrtotoit (50,0 = 0,5) I'u u Hanps-
xenueM (220 £4,4) B nmubo (36 + 1) B.

A1.8.2 BuOpanusi, Tpsicka, yaapsl, Baustomue Ha padboty pH-merpa, He no-
MyCKaOTCS.

A1.9 IloaroroBka k moBepke

A1.9.1 OcHoBHOE W BcIOMOTraTelbHOE O000pYyIOBaHME, yKa3aHHOE B pas-
nene Al.5, moaroraBiIuBaroT K paboOTe B COOTBETCTBUU C TPEOOBAHUSIMU HOPMATUB-
HBIX JOKyMEHTOB 1 D/I.

A1.9.2 TloBepsiembrit pH-meTp B KOMILTEKTE C OJIOKOM MpeoOpa3oBaTeIbHBIM
(manee — nmpeobpazoBatesib) U OJIOKOM JaTYHUKOB (C AJIEKTPOAAMHU) TOATOTABIMBAIOT
K paboTe B COOTBETCTBHUU TI. 2.3 PYKOBOCTBA O IKCILTyaTaIlHH.

A1.9.3 BydepHbie pacTBOopsl — pabouue 3TajioHbl pH mpuroTaBiIMBaroT, Kak
yKa3aHO B MHCTPYKIIMU Ha CTAaHAAPT-TUTPHI 1 pH-MeTpun.

II'pumeuanue— bypepHsie pacTBOPbI TOTOBAT HEMOCPEACTBEHHO NEPEN
IIPOBEICHUEM U3MEPEHUN.
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A1.10 IIpoBenenne noBepku

A1.10.1 BHelwHUM ocMoTp

Ha noBepky npeabsaBisoT MACIOPT U PyKOBOJACTBO I10 3KCIUTYaTallHH.

[Ipu npoBeIeHNN BHEITHETO OCMOTPA IIPOBEPSIOT BU3YaAIIbHO:

— KoMIUIeKTHOCTh pH-MeTpa (010K mpeoOpa3oBaTeNbHbIN, OJIOK JTaTYUKOB C
AIEKTPOJAMU U JATYUKOM TEMIIEPATyphl, KaOEn);

— LEJIOCTHOCTh KOPITYCOB, 3JEKTPOJIOB, Kabesel, OTCYTCTBUE MEXaHUYECKHX
MOBPEXICHUI, TPEMSATCTBYIOIINX HOPMAIbHOMY (yHKIHOHUpOBaHUto pH-meTpa;

— YUCTOTY U LIEJIOCTHOCTh COEJUHUTENECH U THE3T;

— YETKOCTh M NPABWJIBHOCTH MAapKHPOBKH B COOTBETCTBHUU C PYKOBOJCTBOM
no skcryaranuu (o6o3HaueHue pH-MeTpa, HauMEHOBaHME, 3aBOACKOW HOMEp
pH-meTpa, 3aBOACKON HOMEp 3JEKTPOJIOB, 0003HAUYECHUE IMEPEKIIOYATENs, KHOIOK,
COCIMHUTENEN, THE3M, PErUCTPAalMOHHBIA HOMEpP B [ OCyZapCTBEHHOM peecTpe
CPEACTB U3MEPEHUN U NHTEPBAJI MEXKIY ITOBEPKAMMU).

pH-MeTtp, umeromuii 1eQekTsl, KOTOPBIE 3aTPYAHAIOT IKCIUTyaTalunio, OpaKy-
10T U K TAIBHEUIIIEN TOBEPKE HE JTOMTYCKAIOT.

A1.10.2 OnpoboBaHue

A1.10.2.1 MpoBepka yHKUMOHNPOBAHMSA pH-MEeTpa B pasnuyHbIX pexumax paboTsl

[ToaxmrouaroT mpeoOpazoBaTeb K CETH MEPEMEHHOr0 Toka yactoror 50 I'u u
HanpspkerreMm 220 B mu6o 36 B (B 3aBucumoctu ot ucnoiaHenus pH-metpa).

Bxurouarot nosepsieMbiii pH-metp.

[TposepsiroT padboTocniocodOHocTh KHOMIOK «KAHAJDY, « MEHIO y, - « :6: »,

BBO/]
& u «y.

Pe3ynbTaT mpoBEpKU CYUTAIOT YI0BJIETBOPUTEIBbHBIM, €CIIH:

— nojacBeunBaeTcsa cBeToBoM nHaukaTtop «CEThy;

— npu Haxatun KHONKUW «KAHAJD» u3MeHseTcs peXuM HHIUKAluu (MHIU-
kauus nokaszanuit pH u 3/1C nepBoro, Broporo 1m60 000MX KaHAJIOB);

— TIpu HaXaTtuu KHomku « MEHIO 5, sH-MeTp mepexoaut u3 pexxuma u3me-
BBO/I

pEeHUi B peKUM KOHTPOJIS U U3MEHEHHUS [apaMeTpoB (BXO B MEHIO);
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o Y - ¥
— KHOIIKOU «;6;» OCYILECTBIISIETCA BKJIIOYEHHUE W OTKIKOYEHHE IOJCBETKH
DKpaHa UHAUKATOPA;
— KHOIIKAMH «G», «O» OCYILECTBIISIETCS NMEPEMEILIEHUE TIO CTPOKAM MEHIO.

A1.10.2.2 MpoBepka cooTBETCTBMUSA NporpammHoro obecneyenus (M0)

[Mepexomat B skpanHoe MeHio «[10 N KOHTP.CYMMBblI».

[TpogepsitoT cootBercTBHE IO TOMy, KOTOpOE OBLIO 3a)UKCUPOBAHO TIPH HC-
IBITAHUSAX B LIETSAX YTBEPKAeHUS Tuma pH-metpa.

Jnst aToro GuUKCUpyrOT uaeHTudukanuonHoe oooznauenue 10 u uudponsie
uaeHTugukatopsl [1O (KOHTpOIBHBIE CYMMBI UCIIOJIHIEMOTO KOJ1a), KOTOPBIE JTOJIK-
HBI cOOTBeTCTBOBAaTh TaOmnie Al1.10.1.

Tabnuya A1.10.1

NnentudukanmoHHble JaHHbIE (TPU3HAKH ) 3HayeHue
Nnentudukanmonnoe HaumenoBanue [10:
— 71 TJIaThl HHAUKAINT 9021.430.04.00
— JUIA IUIaThl YCUJIUTENS. 902U.430.03.08
Howmep Bepcun (naentudukamonnsii Homep) [10:
— JUIA TJ1aThl MHAUKALAH, 04.00
— JJIS TIIAThl YCUITATEIS. 03.08
[Hudposoit upentudukarop I10:
— JUIS TUIAThI MHOUKALUHY, 0x9A5174A1
— JUISl TU1aThl YCUITUTEIS. 0xCBD6CDSF

Pe3ynpTaT MpOBEpKH CUHUTAIOT YIOBIECTBOPHUTEIBHBIM, €CJIH TMPUBEICHHbBIC
ujeHTU(UKAIIMOHHOE O003HaueHUe, WACHTHU(PUKATOP METPOJIOTHYECKH 3HAYUMOUN
gactu [10, unentuduxatopsl [1O (KOHTpOJBHBIE CyMMBI HCIOJTHSEMOTO KOJa B
MIECTHAAIIATEPUIHON CHUCTEME) COOTBETCTBYIOT YCTAHOBJICHHBIM I10 WHIUKATOPY
pH-MmeTpa TpeGoBaHuUsIM.
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A1.10.3 OnpegeneHne ocHOBHOM abCconoTHOW norpewHocTn pH-meTpa
npn mnamepeHnn pH. OnpegeneHne OCHOBHOW MPUBEAEHHOW MOrPEeLIHOCTU
npeobpasoBaHNa N3MEPEHHOIO 3Ha4YeHNs pH B BbIXOQHOW TOK.

A1.10.3.1 MNMogroToska K n3MepeHnsam

CobOuparoT ycTaHOBKY B COOTBETCTBUU ¢ prucyHkoMm A1.10.1.

[ToacoenuusitoT K KaHaimy A Gi0ka MpeoOpa3oBaTeIbHOTO OJIOK TaTYHUKOB.

Toacoeauusior MynstuMerp APPA-305 k pazsemy « TOKOBbI BbIXO/,
CUTHAJIM3AUUA, RS-485» Gmoka npeobpazoBaTenbHOTO B COOTBETCTBUH C PH-
cynkoM A1.10.2.

Bxutouarot TepmocTar.

C mnomolIpl0 TepMOcTaTa JAOBOAAT TEMIIEpaTypy BOAbl 1O 3HAYEHUSA
(25,0 £0,2) °C 1 noaaep> >XMBarOT €€ C OTKJIOHEHUEM OT YCTAaHOBHUBIIETOCS 3HAYCHUS
+0,2 °C.

Y CTaHaBIMBAIOT MPEENBl MTPOrPaMMUPYEMBIX THUAna3oHOB u3Mepenuii pH u
TEeMIIepaTypbl B COOTBETCTBUM ¢ Tabnuieit Al.10.2.

Tabnuya A1.10.2

[Tapamerp [Ipenensl mporpaMMupyemMoro IIpenensl ycTaBok
JTHaIa30Ha U3MEPECHUI
MIN MAX MIN MAX
pH 1 11 0 15
Temneparypa, °C — 99.9 - -

[TpoBonsat rpagynpoBky pH-MeTpa no 18ym O0ydepHbIM pacTBopaM — paboyum
stanoHaMm pH, BocnpounsBoagmmm 3Hauenus pH 1,65 u 9,18 npu temneparype pac-
TBOpOB (25 + 0,2) °C.

A1.10.3.2 lNposeaeHne n3mepeHuit

[IpoBoasT usmepenue pH omHoro m3 Tpex (C y4eToM MNPEUMYIIECTBEHHOTO
JyanazoHa u3MepeHui npu skcruryatauud pH-metpa) OydepHbIX pacTBOpoB — pa-
6ouunx stanionoB pH, BocnpousBoasimux 3Haduenus pH 3,56; 4,01; 10,00 npu Temrie-
partype pactBopa (25 £0,2) °C.
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0J10Ka rpeoOpa30BaTEIHLHOTO \k

Po3zetka
Kabens coenmaurensubiii K902 PCIOTB

bnok gaTunkoB bnok natunkoB ~_Kabennb
bJ1-902 BJ1-902A 0 K902 MII

/ /
/ /
|on.q1 Bxog2 Bxop3 | |on.q1 Bxon2 Bxoa3 |
I_J |_J ﬁ' I_J |_| ﬁ' bnok natunkoB
B1-902MI1
—] —1] [—
— ./
: S 3 1 F -
:: \ :: a - X -

/

Tepmocrar

Cocyn

\

pacTBOpOM

Pucynox A1.10.1

TepmomeTp mabopaTopHbIit
KUIKOCTHBIM ¢ OydepHbiM snekTpoHHbI JIT-300
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( \ MynsTUMETp Pozerka PC19TB
" APPA-305 (610 cO cMOpPOHbL NAUKU KOHMAKMOS)

mA Kanain A

5(4) | 6()
Kanan B 012 61161009 o8

9+) | 6(-) 0l6 015014 013
019 018 ol7

mA com Po3zeTka
© ©) PCI9TB

K passemy « TOKOBBII BBIXO/I,
CUTHAJIN3ALIU S, RS-485%
0J10ka mpeoOpa3oBaTEIHLHOTO

Pucynox A1.10.2

N3mepeHns MOBTOPAIOT HE MeHee Tpex pa3. OUKCHPYIOT MOJydYeHHBIE 3HAYE-
HUS Ny, PH.
Jlnst xaxxnoro 3HaueHus N, QukcupyroT no myiabtumerpy APPA-305 BbI-

4-20 0-5
XOJIHbIE TOKHM OJIOKa MpeoOpa3oBaTEIHLHOTO IGb,x u [ eoix » MA, Ha auama3oHax

oT 4 10 20 MA 1 ot 0 10 5 MA COOTBETCTBEHHO.
[IpoBogsAT aHaAMOrMYHBIE HU3MEPEHUA Ui KaHajna B, eciu B KOMIUIEKT
pH-MeTtpa BXxoasT qBa 610Ka JaTIYMKOB.

A1.10.3.3 ObpaboTka pe3ynbTaToB N3MEPEHMI

Ecnm MakcuManibHOE pacXxoXACHUE Pe3yJIbTaToB u3MepeHuii pH He mpeBsbiia-
€T Tpe/iesia OCHOBHOM JIOMyCKaeMO# MOTPEITHOCTH u3MepeHui pH, HaXxoaaT cpeaHe-
apu(meTrnyeckoe 3Hau€HUE N, p U151 TAHHOTO Oy(PEPHOTO pacTBOpA.

PaccunThIBalOT OCHOBHYIO a0COJIFOTHYIO IMOTPEITHOCTh NMPU WU3MEPECHUU aK-
TUBHOCTH MOHOB BOZ10poJia A, ,u, pH, 17151 060ux kaHanoB 1o ¢popmyIie:

AopH:]Vuswz cp _pHam, (All)

rae pH,, — 3aauenue pH o 'OCT 8.134-2014, BoctipousBoanmoe OyhepHbIM
pactBopoM — pabounm 3tasnioHoM pH mpu remnepatype 25 °C.
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PaccunThiBaloT NMpUBEIEHHBIC MOTPEIIHOCTH TPEOOpPa30BaHUS WU3MEPEHHOTO
3HaueHus pH B BBIXOJHOW TOK JIsl BCeX 3a(pMKCHPOBAHHBIX 3HAYCHHUM BBIXOHOTO
TOKA Y420 U Yo-5, %0, 17151 000MX KaHAJIOB MO (popMyiam:

— JJI BBIXOJHOT'O TOKA B Juana3oHe oT 4 1o 20 MA:

_ N, . —N
I:bz)go —(4+16- 1 Hay )
V420 = uan 100 %; (Al.2)
16
— 1719 BBIXOJHOTO TOKa B Auana3oHe ot 0 10 5 MA:
10—5 _3. Nu3M _Nﬁaq
8blX Nauan
Yo-5 = 5 -100 %, (A1.3)

rae N,., — 3HaueHue HrkHero npeaena « MIN» nporpaMmmupyeMoro auaraso-
Ha n3Mepenni pH o BeIxonHoMy TOKy, paBHoe 1 pH;
Nouan — pasnocts Mexay 3HaueHusMu «MAX» u «MINy» nporpammupye-
MoOro nuana3zoHa usmepenui pH, pasnas 10 pH.

Pe3ynbraT onpeneneHuss OCHOBHOM aOCOIIOTHOM morpemnoctu pH-merpa npu
n3MepeHnu pH cUMTaroT yJI0BIECTBOPUTEIILHBIMU, €CIIH:
— IS UCTIOJTHEHUH ¢ O10koM gatdankoB bJ1-902

— 0,05 < A, i< 0,05;

— uIg ucriojgHeHun ¢ 6mokamu natayukoB BJI-902A u B1-902MII ¢ snekTpo-
JIOM CTeKJISIHHBIM KoMOuHupoBanubiM DCK-10617/7, pH-anexTpoaom ¢ reneBoii cu-
ctemoil cpaBHeHus, Tun InPro 4800 wmnm xomOuHMpoBaHHBIM pH-31€KTPOIOM
S7.195.2
- 0,05 <A, 1< 0,05;

— I ucnoiaHeHunit ¢ Onokamu matankoB BJ1-902A u BJ[-902MII ¢ koMOu-
HUpOoBaHHBIM pH-35ekTposom ¢ reneBbiM 3anonHeHueM, tum 201020/51-18-04-22-
120/837 (Jumo), komOuHUpOoBaHHBIM pH-31ekTpogom ID 4510 unu koMOMHUPOBAH-
HbIM pH-anextponom ASPA3111-100-2.1M

~ 0,20 < A, < 0,20.

Pe3ynbpTaT mpoBepku OCHOBHOW MPUBEICHHOW MOTPEIIHOCTH MPeoOpa3oBaHUs
W3MEPEeHHOTO 3HaYeHHsI pH B BBIXOHOM TOK MpeoOpa3oBaTessi CYUTAIOT YIOBIETBO-
PHUTEIIBHBIM, €CII BBITIOJHSAIOTCSA YCIIOBUS:

—08<1y, ,, <085

—08<y,.<08-
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A1.10.4 OnpegoeneHne [OMNONHUTENBHON aBCOMOTHOM MNOrpPELLIHOCTU
npu namepeHun pH, BbI3BaHHON U3MEHEHNEM TemnepaTypbl aHaNnU3npyemou
cpenbl (MorpeLlHoOCcTb TeMnepaTypHOM KOMNEHcaLmnn)

A1.10.4.1 MogroToska K U3MepeHnsaMm

[ToaroroBka K U3MEpPEHUSIM aHallOTMYHa npuBegeHHoM B . A1.10.3.1.
Mynetumerp APPA-305 He ncnonb3yroT.

A1.10.4.2 lNpoBeaeHne n3mepeHun

C nmoMoIipio TepMocTaTa JOBOASIT TEMIEpPaTypy BOJABI O BEPXHETO 3HAUCHUS
temmnepatypHoit komrencaruu (50,0 = 0,2) °C mna 6noka maruukoB b/[-902 6o
(60,0 = 0,2) °C nna 6mokoB natunkoB BJ1-902A, B/[-902MII u noanepKuBaroT ee ¢
OTKJIOHEHWEM OT ycTaHOBUBIIErocs 3Hauenus + 0,2 °C.

[IpoBoasT usMepenue pH oaHoro u3 Tpex (C y4eToM MNPEUMYIIECTBEHHOTO
JyanazoHa U3MepeHui npu skcruryatauud pH-metpa) OydepHbIX pacTBOpoB — pa-
0ouunx stanioHoB pH, BocnpousBoasimux 3Hauenus pH 3,56; 4,01; 10,00 npu Temrie-
patype pactBopa (25 + 0,2) °C, nusa temnepatypsl (50 £+ 0,2) nu6o (60 £ 0,2) °C.

N3mepenust MOBTOPSAIOT HE MeHee Tpex pa3. UuKcUpyroT MojydeHHbIE 3Haue-
Hus N;, pH.

[IpoBoAsST aHaNOrMYHBIE HW3MEpPEHUs JUIsl KaHajna B, ecim B KOMILUIEKT
pH-meTpa BxoasT aBa 610Ka JaTYUKOB.

A1.10.4.3 ObpaboTka pe3ynbTaToB M3MEpPEeHUi

Ecnn makcumanbHOE pacxoxI€HUE pe3ynbTaToB usMepenui pH He npesbliia-
€T IMpeJiesia OCHOBHOM JOMyCKAEMOM MOTPEIIHOCTH u3MepeHu pH, Haxomar cpeaHe-
apugmeTrueckoe 3HadeHue N, ., pH.

PaccuuThiBaloT TOMOTHUTEIRHYIO a0COIOTHYIO MOTPEmHOCTh pH-MeTpa npu
U3MEPEHUM AaKTUBHOCTM HOHOB Bojxopoaa A; ,u, pH, mig oOoux kaHaloB IO

bopmyie:



107

AtpH = Ntcp _th, (A14)
rae pH, — 3nagenue pH mo 'OCT 8.134-2014, Bocnipon3Bogumoe OyhepHbIM
pacTBopoM — pabouumm odtamonoM pH mpum Temmeparype (50 £+ 0,2) mubo

(60 +0,2) °C.

Pe3ynbTaT mpOBEpKH CUUTAIOT YAOBJIECTBOPUTEIBHBIM, €CIU BBIOJIHSIIOTCS
YCJIOBUS:
— g pH-meTpa ¢ 61okoM gatuukos bJ1-902

- 0,10 <A;,n<0,10;

— nus pH-metpa ¢ 6mokamu matankoB bJ1-902A u BJ1-902MII ¢ snektpogom
CTEKJISSHHBIM ~ KoMmOuHUpoBaHHbIM JCK-10617/7, pH-snexktpogom ¢ reneBou
cuctemMoil cpaBHeHus, Tun InPro 4800, xomOuHupoBanHbiM pH-31€KTpOIOM
ASPA3111-100-2.1M

- 0,10 <A;,m <0,10;

— i pH-metpa ¢ 6inokamu natuukoB bBJI-902A u B/[-902MII ¢ xomOuHuU-
poBaHHbIM pH-31ekTpogOM C reneBbiM 3amosiHeHueM, Tun 201020/51-18-04-22-
120/837 (Jumo), komOuHUpoBaHHBIM pH-3mekTpogom SZ 195.2, ¢ KOMOMHUPOBAH-
HbIM pH-3nektponom ID 4510

- 0,20 £ A;,m £0,20.

A1.10.5 OnpegeneHne oCHOBHOM abCOMOTHOW norpewwHocTn pH-meTpa
Npyv N3MepEHNN TeMmnepaTypbl aHann3npyemomn cpenbl

A1.10.5.1 MogroToBka K U3MepeHnsaMm

IToaroroBka K uamMepeHussM — B cootBeTctBuu ¢ m. A1.10.3.1.

Mynstumerp APPA-305 He HCIOJIB3YIOT.

Bwmecto 6ydepHoro pactsopa UCHoIb3yIOT TUCTHILIUPOBAHHYIO BOAY.

OnexTpobl 6510koB natunkoB bJ[-902, B/[-902A B qucTWIIUPOBAHHYIO BOJY
HE MOTPYXkaloT.

[Ipenen mporpaMMupyeMoro auaria3oHa W3MEpPEeHUU TeMmIepaTypbl yCTaHaB-
JTUBatOT paBHbIM 99,9 °C.

C nomompl0 TEpMOCTaTa JIOBOJSAT TEeMIEpaTypy BOJAbl /IO 3HAYCHHUS
(25,0 £ 1,0) °C u moaaep >XuBarOT €e ¢ OTKIOHEHUEM OT YCTAaHOBHUBIIETOCS 3HAUCHUS
+ 0,2 °C.

IHpumeuamnue— Jlninposepku B Touke ¢ Temrneparypoit (0,0 + 0,5) °C
JIOITYCKAETCsl UCIIOJb30BATh CTAKaH C BOJAOW, 3alOJHEHHBIN JIbJOM, YCTAHOBJICHHBIN
Ha MAarHUTHYIO MEIIAJKY.




108

A1.10.5.2 NposeaeHne n3mepeHuit

®dukcupyroT nokazanus pH-merpa no temneparype ¢, °C, u noka3aHus Tep-
mometpa JIT-300 z,, °C, npu Temneparype B Tepmoctate (25 £ 0,2), (0 + 0,5) °C, a
TaK e:

e (50,0 = 1,0) °C nns 6moka gatynkoB BJ[-902 ¢ 351€eKTpOOM CTEKJISTHHBIM
2C-10601/7 u anexrponom cpaBuenus ICp-10106-3,0;

o (60,0 £1,0) °C nnsa 6moka ngatunkoB BJ1-902MIT;

e (60,0 £1,0) °C nnsa 6noka gatunkoB bJI-902A ¢ 371eKTpOIOM CTEKJISTHHBIM
koMOuHupoBaHHbiM DCK-10617/7, koMOMHUPOBaHHBIM PH-3JIEKTPOIOM C TelIeBbIM
3anosHenueM, T 201020/51-18-04-22-120/837 (Jumo);

e (90,0 £ 1,0) °C nmns O6moka gatuukoB BJ/I-902A ¢ xKOMOMHUPOBAHHBIM
pH-3nextpoaom ID 4510;

o (100,0 + 1,0) °C nnsa 6noka naturkoB b/1-902A u pH-anextponom c rene-
BoM cuctemoil cpaBHenus, Tun InPro 4800, komOuHupoBaHHbIM pH-31eKTpOIOM
SZ 195.2, xomOunupoBanusiM pH-anektpogom ASPA3111-100-2.1M.

[IpoBoAsT MPOBEPKY BTOPOrO OJI0OKA JATYUKOB, €CJIU OH BXOJUT B KOMIUICKT
pH-metpa.

A1.10.5.3 O6paboTka pe3ynbTaToB U3MEPEHMI

Pe3ynbraT mpoBEpKH CUMTAIOT YIOBJIECTBOPUTEIBHBIM, €CIIN I KaXKI0M yCTa-
HOBJICHHOW TEMIIEPATYPHI BBINIOJIHIETCS YCIOBHE:

- 093 Sty — 1 S 093

A1.10.6 Onpenenenrie OCHOBHOM aOCOIOTHOM MOTPEIIHOCTH MpeoOpa3oBaTe-
a1 npu uamepenun J/IC nnsa ucnonnennit pH-merpa MAPK-902, MAPK-902/36,
MAPK-902/1, MAPK-902/1/36, MAPK-902A, MAPK-902A/36, MAPK-902A/1,
MAPK-902A/1/36

A1.10.6.1 MNMogroToska K U3MepeHnsaM

Co0OuparoT yCTaHOBKY B COOTBETCTBUU ¢ pucyHKoM A1.10.3.
3aMEHSIIOT JaTYMK TEMIIEPaTypbl Mara3uHoM cornpoTuBieHuid P4831.
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[TpuGop 11 TOBEPKH BOJIBTMETPOB, Poseria
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[TonOupasi compoTHBIIEHHE, YCTAaHABIMBAIOT TIOKA3aHWs WHAWKATOpa OJIOKa
npeoOpazoBaTeabHOrO Mo TeMiepaTtype paBHbiMu 20,0 °C.

3aMeHSI0T AJIEKTPOIHYI0 cucteMy npubdopom B1-12. [Ins ynobcTBa noakito-
YEHUS UCIIOJIb3YIOT UMUTATOP ANIEKTpogHOM cuctembl U-02.

A1.10.6.2 lNpoBeaeHve namepeHuni

OnpeneneHne OCHOBHOW aOCOJIIOTHOW MOTPEUIHOCTH IMpeoOpazoBaresis Mpu
m3Mepernun JJ1C BBITTOTHAIOT B TOUKaxX, COOTBETCTBYONMX MuHYC 1000, Munyc 500,
0, 500, 1000 mB.

Bxirouarot pexxum nzmepenun I/1C.

Ha Bxon xanana A 61oka mpeoOpa3oBaTeIbHOIO MOAa0T Hanpsbkenue U, MB,
ot nipudopa B1-12, pasaoe munyc 1000, munyc 500, 0, 500, 1000 mB.

Jlnst kaxaoi Touku (PUKCHUPYIOT MOKa3aHWs MHIUKAaTopa OJ0Ka nmpeodpas3oBa-
teapHoro Uy, MB.

[IpoBomAT MpoOBEpKY BTOPOro OJI0OKA JATYMKOB, €CIIM OH BXOJUT B KOMIUIEKT
pH-metpa.

A1.10.6.3 ObpaboTka pesynbTaToB M3MEPEHUI

PaccunThIBaloT OCHOBHYIO aOCONIOTHYIO MOTPEIIHOCTH MpeoOpa3oBaTels mpu
usmepenuu IJIC A, 5;c, MB, 1151 06oux kaHasioB 1o ¢popmyiie:

A0 C = Uusn—U. (AIS)

PGByHBTaT IMPOBCPKHU CHUTAKOT YAOBJICTBOPUTCIBHBIMU, CCJIN JISI BCEX TOYCK
BBITIOJIHACTCA YCIIOBUC!

Al.11 O¢dopmiieHue pe3yJbTATOB IOBEPKHU

A1.11.1 Pe3ynbrarel moBepku 0OPMIISIOT B BHJIE TPOTOKOJA MPOU3BOIBHON
dbopmBI.
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A1.11.2 ITonoxxutenbHbIE PE3YyJbTAaThl MOBEPKU YIOCTOBEPSIIOT CBUIETENb-
CTBOM O MOBEPKE U (WJIM) 3alUChIO B macnopTe Ha pH-MeTp u 3HaKOM MOBEPKHU B CO-
orBeTcTBUU ¢ [Ipukazom Munnpomropra Poccum ot 02 urons 2015 r. Ne 1815. 3nak
MOBEPKH HAHOCUTCS HAa CBUCTEIHCTBO O MOBEPKE W (MJIM) MAcCHopT, U Ha OJIOK Tpe-
00pa3oBaTEIbHBIN.

Al.11.3 Ecnu no pe3ynprataMm noBepku pH-MeTp Npr3HAIOT HENPUTOIHBIM K
IPUMEHEHUIO, CBUJIETENILCTBO O NIOBEPKE aHHYJIMPYIOT U BBIIMCHIBAIOT U3BELICHUE O

HEIPUTOTHOCTH K NMPUMEHEHHIO B COOTBETCTBUU ¢ [Ipukaszom Munnpomropra Poc-
cuu ot 02 urosst 2015 . Ne 1815.
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NMPUNOXEHUE b

(cnpasounoe)
3HaveHus pH cTaHaapTHbIX BydepHbIX pacTBOPOB
B 3aBNUCUMOCTUN OT TemMrnepaTypbl

Tabnuya b.1
BydepHbie pacTBOpHI 1 UX COCTaB
Kamnit Kamnit Kamuit Harpuit Harpuit Harpuit
TeTpaoKcajaT |TUAPOTApTPaT|TUApodTAIaT| MOHOTHAPO- | Terpabopar |[ruapokapOOHAT
Tewm- (0,05 monp/kr) (HackieHHBIH(0,05 MOMIB/KT) docdar 0,05 momb/kr)(0,025 MoJIB/KT)
rnepa- KH3(C204)2x | PAcTBoOp KHCsH404 {0,025 monb/kr), NaB4O7x +HaTpUi
Typa, ipu 25 °C) +Kanui quruga- KapOoHaT
oC XZHzO p X 1 OHZO
KHC4H40O6 podocdar (0,025 MOB/KT)
(0,025 moib/KT) NaHCOs+
NaHPO4+ +Na2COs3
+KH>POq4
1,65 3,56 4,01 6,86 9,18 10,00
0 - - 4,000 6,961 9,451 10,273
- - 3,998 6,935 9,388 10,212
10 1,638 - 3,997 6,912 9,329 10,154
15 1,642 - 3,998 6,891 9,275 10,098
20 1,644 - 4,001 6,873 9,225 10,045
25 1,646 3,556 4,005 6,857 9,179 9,995
30 1,648 3,549 4,011 6,843 9,138 9,948
37 1,649 3,544 4,022 6,828 9,086 9,889
40 1,650 3,542 4,027 6,823 9,066 9,866
50 1,653 3,544 4,050 6,814 9,009 9,800
60 1,660 3,553 4,080 6,817 8,965 9,753
70 1,67 3,57 4,12 6,83 8,93 9,730
80 1,69 3,60 4,16 6,85 8,91 9,73
90 1,72 3,63 4,21 6,90 8,90 9,75
95 1,73 3,65 4,24 6,92 8,89 -
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NMPUNOXEHUE B

(cnpasounoe)

PeanusoBaHHas B pH-meTpe pyHKUMS 3aBUCUMOCTU 3HaYeHns pH
CUIbHO pa3baBfeHHbIX PaCTBOPOB LLENOYEN N KUCNOT OT TeMnepaTypbl
aHanuanpyemou cpebl, paccyMTaHHas Ha OCHOBAHUM AaHHbIX,
npuBeaeHHbIX B MY 34-70-114-85

10,00
[~
9,00
= B
I 8,00 —~—_
o I~
T~ \
7,00
\
\

6,00 |{%HMH%%MHM%%HMH%MHMHHMHMHHM%Hi!
0 5 10 15 20 25 30 35 40 45 50
Temnepatypa




114
NMPUNOXEHUE I

(cnpasounoe) }
MPOTOKOJ1 OBMEHA B3OP C BHEWHWM YCTPOVUCTBOM
Mo yePOBOMY MHTEPPENCY

1 IPOTOKOJ CBA3U B3OP

I'.1.1 ®usnueckuii maTepdeiic: RS-485.
['.1.2 TlapameTpsl CBS3U:

— ckopocTh oOMeHa (bitrate): 1200, 2400, 4800, 9600, 19200, 38400, 57600,
115200 owut/c;

— KOJI-BO OMT JaHHBIX (nbits): §;

— KOJI-BO CTOIOBBIX OUT (nstop): 1, 2;

— KOHTPOJIb YETHOCTH (parity) — HET, YETHOCTb, HEUETHOCTb.

I'.1.3 ®opmar kaapa 3ampoca AAHHBIX JJISI CBSI3U MEPCOHATBHOIO KOMITBIOTE-
pa ¢ pH-merpom MAPK-902 npuBenex B Tabnuie I'.1.

Tabnuya I'.1 — @opmam xadpa 3anpoca OaHHbIX
1 Gaiir | 2 Gait | 3 GaliT 4 Gaiit 5 Gaiit 6 Oaiit 7 GaiiT

Head |NetAddr| ChNum | CodeOp | HiDataByte | LoDataByte CS

1 Gaiit: npeamOyna (Head) (255);
2 Oaiit: cereBoit aapec (NetAddr) (0-255);
3 GaiiT: Homep kaHana (ChNum)
0 — 6110k IpeoOpazoBaTENbHBIH,
1 — xanan A,
2 — xaHax B;
4 6aiit: xon onepanuu (CodeOp) (pu oTBETE cTapIuii OUT paBeH 1);
5 Oaiit: crapmmii 6aitt nanueix (HiDataByte);
6 Oaiit: muaammii Oait nanueix (LoDataByte);
7 Oaiit: koHTpoJibHas cymma (CS).

I'.1.4 Pacuet koHTpOJIbHOUM cCymMMBI CS B COOTBETCTBUH C popmyJioit (1).

CS = (Head + NetAddr + ChNum + CodeOp + HiDataByte + LoDataByte) + 1 (1)

rae B CS 3aHOCHTCS TONBKO 8 OUT MITaIlIEN YACTH MOTYYEHHON CyMMBI.

[Ipumep:
3anpoc: OxFF 0x01 0x00 0x02 0x00 0x00 0xF9
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rae, OxFF — npeam6yna Head;

0x01 — anpec ycrpoiictBa NetAddr ;

0x00 —Homep kanana ChNum;

0x02 — kon oneparnuu: peructp Type ;

0x00 — cTpamuii u MIaamui 0alT JaHHBIX;

0xF9 — kouTposbHas cymma, pacutaddas o popmyie (1) u paBHa:
(OXFF + 0x01 + 0x00 + 0x02 + 0x00 + 0x00) + 1 = 0xF9.

Otset: OxFF 0x01 0x00 0x82 0x00 0x02 0x77

rae, OxFF — npeamOyna Head;

0x01— anpec yctpoiictBa NetAddr;

0x00 — Homep kaHama ChNum;

0x82 — kox onepanuu oTBeTa: peructp Type;

0x00 — 3Hauenue peructpa Type crapmas 4acTs;

0x02 —3Hauenue peructpa Type mitaamas 4acTsb;

0x77 —xoHTpOJIbHas CymMMa, pacuTanHas o gopmyre (1) u paBHa:
(OxFF + 0x01 + 0x00 + 0x82 + 0x00 + 0x02) + 1 = 0x77.
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['.1.5 ®opmynsl pacdera 3HaUCHHS PU3MUECKUX BETUINH /17151 KaHATOB A 1 B

['.1.5.1 ®opmyna pacuera usmepsiemoro IC
3JIC = EMF, (2)
rae O/1C — u3MepeHHoe 3HaueHue ¢ ANEKTPOJAHON cUCTEMBI, MB;
EMF — xon D1C, popmar cm. B Tabsmre I°.8.

[.1.5.2 ®opmyna pacuera 3HaUEHUS TEMIIEPATYPBI

_I, 3
th )

rae t — 3HaueHue remmeparypsl, °C;
T — kox Temneparypsl, popmat cm. B Tabauue I'.8.

[.1.5.3 ®opmyna pacuera 3HAYECHUS U3MEPSIEMON AKTUBHOCTU MOHOB BOJIO-

H
pH = (%), 4)
rac _pH — 3HAYCHUC aKTUBHOCTH MOHOB BOJOPOIA,
pH — Kol akTUBHOCTU HOHOB BOIOPOJIa, hopMat cM. B Tabsuiie ['.8.

[.1.5.4 ®opmyna pacuera 3HAYEHUS U3MEPSIEMON AKTUBHOCTH HMOHOB BOJIO-

pona, mpuBeAeHHas K Temreparype 25°C

_pH25= (&25) (5)

100
rae _pH25 — 3HaueHMe aKTMBHOCTH HOHOB BOJIOPO/Ia PUBEAEHHOM K TEMIIE-

parype 25°C;

pH25 — ko1 aKTUBHOCTH HOHOB BOJIOPO/Ia MPUBEAEHHOM K TeMIepaType

25°C, dopmart cm. B Tabauie I'.8.

I.1.5.5 ®opmyna pacuera KpyTU3HBI JIEKTPOJHON CUCTEMBI
S, =(S)» (6)

IJe s, — 3HAYCHUE KPYTHU3HBI DIEKTPOIHOM cucTteMsl, %;
S — Koj 3HaUeHMs YIJTMHEHUS Ka0ens, B popmaTe 0€33HAKOBOTO TBOMYHO-

ro npcacTaBJICHUA YHUCJIA.

[.1.5.6 ®opmyna pacuera KOOPAWHATHI HU3OMOTCHIMATIBLHONM TOYKHU DIIEK-

TPOAHOM CHUCTEMBI 3JIEKTPOTHOU CUCTEMBI

E, = (Ei » (7

A€ g,— 3HAaUYCHHC KOOPpAHNHATHI HBOHOTGHHHaHLHOﬁ TOYKH BHGKTPOHHOﬁ CH-

CTEMbI C-)JIeKTpOI[HOﬁ CHUCTCMBI, MB,

Ei — ko1 3HaYeHUs1 KOOPAMHATHI U30MOTEHIIUAIBHON TOYKU SJIEKTPOTHOMN

CHCTCMBI, B (l)opMaTe 3HAKOBOI'O IBONMYHOIO NPEACTABIICHUU YHMCJIA.
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['.1.5.7 ®opmyna pacuera MUHUMyMa Juana3oHa usmepsemoro pH

Mun.quamna®Ha = [%), (8)

rae MuH.iuana3oHa — MakCUMaJIbHOE 3HaYeHue quanazoHa pH;
minDIAP — xox nuana3ona, B ¢opMare 0€33HAKOBOIO JIBOMYHOTO MpEA-
CTABJICHUS YHCIIA.

[.1.5.8 ®opmyna mupuHsl quana3ona usmepsiemoro pH

lup.ninanaz»Ha = [M) > (9)

10

rae [up.anana3ona — MakCUMallbHOE 3HaYEHUE Tnana3zoHa pH;
widthDIAP — xox nuamnasona, B ¢popMare 6€33HAKOBOTO JIBOMYHOTO TMPeE-
CTaBJICHHSI YHCIIA.

[.1.5.9 ®opmyna pacuera makcumyma yctaBku pH

MaKc.yCT.:(MAXj, (10)
10

rae Makc.ycT. — MakcuMasabHOE 3Ha4eHUe yCcTaBku pH;
MAX — ko ycTaBky, , B hopmMare 0€33HAKOBOTO JBOMYHOTO MpECTaBIIe-
HUS YHCIIA.
['.1.5.10 ®opmyna pacuera MUHUMyMa ycTaBku pH
MuH.ycT.= MIN > (1 1)
10
rae MuH.yCT. — MUHUMaJIBHOE 3HaU€HUe ycTaBku pH;
MIN — xox ycTaBkH, B (hopmare 6€33HAKOBOTO JBOMYHOTO MPE/ICTABICHUS
Yyucoa.
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2 MPOTOKOJI OBMEHA «MODBUS RTU»

['2.1 Tunmbr paHHBIX W (OpMaTbl HMX MPEACTABICHUS NPUBEICHBI B
tabmuue I'.9.

Taonuya I'.9 — Tunvl OanHbIX U hopMambl ux NPeoCmasieHus

Oo6o3Hauenne Ipumevyanus
OnnobuToBas OyineBa nepeMeHHasl:
bool 0 — FALSE;
1 - TRUE.
uint16 / uint32 be33nakoBoe nenoe mmHOM 16 6ut / 32 Ourt.

Yucio ¢ ruraBaromei TOUKol oJuHAPHONW TOYHOCTH pazMepom 32 ourta
(4 6aitra), IEEE 754-2008.

ASCIIZ TekcToBasi CTpOKa ¢ TEPMUHUPYIOIIUM HYJIEBBIM OaHTOM.

float32

['.2.2 ®usnueckuit uaTepdeiic: RS-485 nomynymnnekcuerii pexxum. Jomyctu-
Mmble HacTpoitku COM/UART-noptoB npuseaens! B Tadmuiie [7.10.

Tabnuya I'.10 - JJonycmumote nacmpotiku COM/UART-nopmosg

IMapamerp 3HaveHus
JlomycTUMBbIE CKOPOCTH 1200, 2400, 4800, 9600,
oOMeHa, out/c 19200, 38400, 57600, 115200
CrtapToBBIX OUT 1
but nanHbBIX 8
CTomnoBbIX OUT 1 nnu 2
KoHTposs yeTHOCTH HET, YeTHOCTh, HEUETHOCTh
Cnoco0 nepenauun miagamum 6utom Briepen (LSB first)

['.2.3 PeanuzoBaHHasi pa3HOBUAHOCTH mporokosa: MODBUS RTU. [lns
cripaBk# cM. http://www.modbus.org.

['.2.4 Tlpunmun HamoxeHust monenu input- / holding-peructpoB Modbus Ha
JTAHHBIC PA3JINYHBIX TUTIOB MPU YIAKOBKE:

— TMOAPa3yMEBAETCs, YTO TOPSATIOK OMTOB B THIMAX JAHHBIX U B PETUCTPaX
Modbus coBnagaeT (Maaammii OUT JAaHHBIX TAKYETCS B MIIAAIIAN OUT peructpa
Modbus).

— MJIAIIIMA OalT JaHHBIX MaKyeTcs B Miaamui 6aiT peructpa Modbus, a
CTapuIii 0alT TaHHBIX — B CTAPILIUH).

— ©CJIY THUI JIaHHBIX 3aHUMAET HECKOJIbKO CMEXHBIX PETUCTPOB, TO MIIAJIIIIEE
CJIOBO JaHHBIX NakyeTcst B peructp Modbus ¢ miaammm aapecom


http://www.modbus.org/
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NMPUNOXEHUE O

(cnpasounoe)

1.1 Kabenb coeanHUTENbHbLIN

NMPUMEHAEMbIE KABEJIA

Ka6ens coequuauTensubii K902 BP43.03.000 (pucynok /I.1), mocrapisiemblit
MO0 OTJEIBHOM 3asiBKE, MpeIHa3HayYeH g coequHenus Omoka natuukoB bJ[-902 u
BJ1-902A c 6moxom npeobpazoBaTenbHbIM pH-MeTpa.
OcHOBHBIC MMapaMeTphl Kabelss COOTBETCTBYIOT 3HAYEHUSM, NMPUBEICHHBIM B

tabmue J1.1.
Tabnuya /.1
Kabenn Macca, Kr, Tun Tun
. JlnuHa, M
COCIUHUTEIbHBIN He Oosee PO3ETKH KaOes
K902.5 BP43.03.000 5 0,5 PC7TB, STP2-ST
K902.L BP43.03.000-01 oT 5 1o 100 - PC10TB

Paznem (pozerka PC10TB)
JIA COETMHEHUS ¢ OJIOKOM
npeodpa3oBaTeIbHBIM

Pazbem (Busika PC7TB)
JUI COEIUHEHUS C OJIOKOM
natuukoB b/[-902 u B/[-902A

Pucynoxk J[.1 — Kabenv coeounumenvhuiti K902

.2 Kabenun noBepo4Hble

J1.2.1 KaGens noBepounsiii BP43.03.500 (pucynok [[.2), mocTaBisieMblil 1O
OTIICJILHOM 3asiBKE, MpEeHA3HAYECH JJII COSAMHEHUS OJI0OKa ycuiauTesst OJI0Ka JaTdu-
koB b/[-902 u BJ[-902A ¢ mara3uHOM CONPOTUBIICHUI NpPH MPOBEACHUU MOBEPKHU
pH-merpa wucnonnenuit pH-merpa MAPK-902, MAPK-902/36, MAPK-902/1,
MAPK-902/1/36, MAPK-902A, MAPK-902A/36, MAPK-902A/1,
MAPK-902A/1/36, a uMeHHO JiJ1s1 OTIPE/IeSICHUs] OCHOBHOUM aOCOJIIOTHOM MOTPEITHO-
cTu nipeodpazoBarens npu usmepenuu JJIC.
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PozeTka
PC4TB
E ———————————————— T %) = IEE——
[ITencens
111I14-2 Knemma
00XuMHas
B 150 N

1010

A
Y

Pucynoxk J[.2 — Kabenv nosepounwiii BP43.03.500

Cxema noaxntoueHus: kabenst nopepouHoro BP43.03.500 k Osoky ycunurenst
osmoka gatunkoB b/[-902, BJ[-902A w marasuHy CONpPOTHUBIICHUS MOKAa3aHA Ha pU-
cynke /1.3.

J1.2.2 Kabenp moBepounsiii K902MII.2 BP43.05.000 (pucynox [1.4), mpume-
HseTca s coequHeHus Omoka natynkoB bJI-902MII ¢ 610koM mpeoOpazoBaTeb-
HbBIM Tpu mnpoBeaeHun 1oBepku pH-merpa wucnonnenuin MAPK-902MII,
MAPK-902MI1/36, MAPK-902MI1/1, MAPK-902MI1/1/36.

OcHoBHBIE MapameTpbl kabens moBepouHoro K902MIL.2 BP43.05.000 coot-
BETCTBYIOT 3HAYCHHAM, IIPUBEIACHHBIM B Ta0nwuie J1.2.

Tabnuya /[.2
Jnunaa, M Macca, k, Tumn pazbema Tun xabens
He OoJree
Pozerka PC10TB,
2 0,5 muca KP2-16J4A STP2-5T
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BbIXO/

DIEKTPOJ JlaTumk
pH-2IeKTpOA cpaBHEHHUS TeMIEPATyPhI

L~
Biok yeunmurens,

0JIOKa TaTYMKOB
B11-902, BA-902A BXOJ 1  BXOJ2 BXO/I 3

: \POSGTKa

ITencens H1H4—2/ PC4TB

Kabeinp
MTOBEPOYHBIN

BP43.03.500

| 0000000
Knemma %/@/6605

00KUMHast Q O/O O
/

MarasuH conpoTHBIEHUN
(umumayus memnepamypot)

Pucynox /.3 — Cxema nooknouenus kabens nosepourozo BP43.03.500

Pazbem (pozetrka PC10TB) Pazbem (Busika KP2-16J4A)
JUTSI COSTUHEHUS ¢ OJIOKOM JUJISL COEJIUHEHUSI C
npeodpa3oBaTeIbHBIM 6s10xom mpatunkoB bJI-902MII

Pucynox J[.4 — Kabenv nosepounwviti K902MII1.2



