pH-meTp
MAPK-902

PykoBO4CTBO MO 3KCnyaTaumm

BP31.00.000P3

EAL
©® b

r. HmxkHn Hosropop 2026 r.



Cuctema MeHemXMeHTa KadecTBa npeanpuaTnsa ceptuduLmposaHa Ha
cooTtBeTcTBUE TpeboBaHmam FOCT P CO 9001-2015.

B uspgenun AOonycKkarTCA He3Ha4duTeJlbHbl€ KOHCTPYKTUBHbIE U3MEHE-
HUA, HE OTpaXXeHHble B HAaCTodleM JOKYMEHTE U HE BIINAKOLLIME HA TEXHNYE-
CKMEe XapaKkTepuCTnkn n npasusia akcryatauun.



3
COOEPXAHWE

1 OIIMCAHUE ML PABOTA ...ttt s 4
1.1 HABHAUECHIIE TIBIIEIIHIS .. eeeeeeeeeee et e et e et e et e e e e e et e e e eee e e eee e e e e e e e eeennans 4
1.2 OCHOBHBIE TAPAMETPBI H PABMEPDI «.cevvvvreeeernnrrreeeesurrreeeeassrsreeeesnssreeeesssseeessnns 6
1.3 TEXHUYECKUE XAPAKTEPHCTHKH . .....ceeerruurrreeeenurrreeeesaurereeeesnurereeesssseseessssssseessnnns 9
1.4 COCTAB TIBIIEIIHIS oo e e e e e et e e et e e e e e e e e e e eeeeeeaeeeeaaeeenaeeenns 14
1.5 YCTPONCTBO M TIPUHITAIT PAOOTE ....eevveeeurreenrreeereensreenreessseesseesseesnseeesseesnsseens 14
1.6 MAPKHPOBKA. ....ceeeeeeuurreeeeeiiireeeesnirteeeesanrareesesssseeeesssssaesessssssseesssssssseesesssseeens 28
L7 VITAKOBKR «...eeeiiiiieiiieeeitee ettt ettt ettt ettt et e ettt e eesaneeesaneee e 29
1.8 CpenctBa usmMepeHui, UHCTPYMEHT, TPUHATIICHKHOCT  ..ceevvvveeenrreeernereeennneeenns 30

2 UCITOJIB3OBAHUE T1O HASHAYEHHUIO ....coooiiiiiiiiiiiiieiieeeeeeeeeeeiee 30
2.1 DKCIUTYaTAIIMOHHBIC OTPAHIUCHHMS .cccenevvreeeeeuirreeesanirreeesasiireeesessuseeeessnssseeess 30
2.2 MEPBI OCB0TIACHOCT . ...c.uvveeuereenereenuteesteesnseeesseeessseessseesseesaseeenseeessseesnseesnseesnsens 31
2.3 TIoaroToBKa pPH-METPA K PADOTE ....veeeeuerieeeiieeeeiieeeeiieeeiieeeeireeeeereeesaneesenneees 31
2.4 BKITFOUEHHUE PH-METPA ... .eeiiiiiiiiiiiiieiitee ettt e 52
2.5 DKPAHDBI UBMEPEHUM ....veeenevieeeiiieeeiieeeeiieeesiteeessteessaseeesssseessssseesssssesssssseesnseens 53
2.6 DKpaHbI peKUMa KOHTPOJIS U U3MEHEHHUS TapaMETPOB HACTPOUKH................. 54
2.7 I'pamydPOBKA PH-METPA.....ccoiiiiiiiiiiiiiiie ettt e 59
PRSI B 1oT0):101 (81207 (7 )Y (57 0 1S3 £ 141/ PSPPI 68
2.9 3aBepiieHne PA00THI C PH-METPOM ......eiviiiiiiiiiiieiieeiie ettt 70
2.10 DKpaHBI TPEIYTIPEAKTCHIM ...ceevruvrrieereriireeeernirteeesenirreeesesnsreeessnssreeessssssseeess 70
2.11 DxpaHbl HEUCTIPABHOCTEN PH-METPA....cciriiiiiiiiiiiieeeiieeeiee e 72
2.12 Bo3MOXHbIE HEUCIIPABHOCTH M METOMBI UX YCTPAHCHUS ..vvvveeennereeenieeeennnien. 72

3 TEXHUYECKOE OBCIIYKUMBAHUE .......coooiiiiiiiiiieceeceeeeeeeeeeee 85

A TEKYILIMI PEMOHT ..ottt 89

S TPAHCITOPTUPOBAHUE..........ooiiiiiiiiite et 90

6 XPAHEHUE ..ottt et e 90

[TPUJIOKEHUE A1l. METOAMKA TTOBEPKHU ....evvveeeenirrieeeeniireeeesenirreeesssnrreeesensnnneeess 93

[MPMJIOXKEHUE b. 3nauenus pH cranmapTHbeix OypepHBIX pacTBOPOB B

3ABUCHMOCTH OT TEMITEPATYPBI «.nvvvreruireeanurteerireeennirteesieeeesmaeeesseeessareeessseeesaseees 112

[MPMJIOXKEHUE B. PeanuzoBannas B pH-meTpe QpyHKIHS 3aBUCUMOCTH
3HaueHus pH cuibHO pa30aBlIeHHBIX PACTBOPOB IIEIOYEH U KUCIOT
OT TEMIEPATYPBI AHATTUZUPYEMOM CPEIIBL.....ceeurreeeurieeairieerireeenaireeesseeessseeesnseeens 113

[TPUJIOXEHME T'. I[IpoTokon oOMeHa ¢ BHEITHUM YCTPOMCTBOM M0 IU(PpoBOMY
1705 NS 011153 2 (0 VAPPSR 114

[MTPMJIOXKEHMUE /1. ITpUMEHAEMBIE KAOCIIH ......veeeueeerneieeniieenieeenieeeieesieeseeeenineens 129



4

PyKkoBOZICTBO 1O 3KCIUTyaTallMy MPEIHA3HAYEHO 71l U3YUYEHUS] TEXHUUYECKUX Xa-
pakrepuctuk pH-metpa MAPK-902 (nanee — pH-meTp) u mpaBui1 €ro 3KCIuTyaTarim.

pH-metp cootBercTByeT TpeboBanusiMm ['OCT 27987-88 «AHanuzaTopsl Ku-
koctn noteHuuomMerpuueckue ['ClI», Texnmueckux ycmouii TY 26.51.53-024-
39232169-2021 (upentuunsl TY 4215-024-39232169-2006) v KOMILIEKTa KOH-
cTpykTtopckoi nokymentauuu BP31.00.000.

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

2 BHUMAHMUE: B wu3nenum HCHOJAbL3yeTCH IJIEHOYHAS KJaBUATYpa.
MN3BET'ATH HAKKATHUSA KHOIIOK OCTPBIMU INPE/IMETAMMUA!

1 ONMUCAHUE N PABOTA
1.1 Ha3HayeHue u3denus
1.1.1 HammeHoBaHne 1 obo3HayeHne n3genus

Oo6o3naueHne pH-MeTpa coctouT M3 0003HAUYCHUS HMCHOMHeHUs pH-meTpa u
o0o3Hauenus TVY.
Oo6o3HaueHKe HcnoaHeHus pH-meTpa:
MAPK-902 X / X / X

HaumenoBanue pH-metpa

Ucnonunenne pH-meTpa no tumy 6;10ka JaTYNKOB:
BbJ1-902 (6e3 3naka);

B/1-902A — «Ax;

B1-902MIT — «MI1D».

Ucnonnenne pH-MeTpa no crioco0y MOHTaxka
6J10Ka peoOpa3oBaTEIHLHOTO:

UTOBOM (0€3 3HaKa);

HACTEHHBIN — «1».

Ucnonnenne pH-MeTpa N0 HOMMHAIBHOMY HaIPSKEHUTO
MMATAKOLIEU CETU IEPEMEHHOIO TOKA!

220 B (6e3 3Haka);

36 B — «36».




[Tpumep obo3nauenus pH-merpa:

pH-metp ¢ 6i0koM mpeoOpa3oBaTeNbHBIM LIUTOBOTO HCHOJIHEHHS, OJIOKOM
nataukoB b/[-902 u nanpsbkenuem nuranus 220 B:

pH-wemp MAPK-902 TY 26.51.53-024-39232169-2021.

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

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

pH-MeTp ¢ 6110kOM TpeoOpa3zoBaTeIbHBIM HACTEHHOTO HCIIOJHEHUS, 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 npenHa3HaueH Uisi U3BMEPEHUN aKTUBHOCTH MOHOB BOAOpOAA
(pH) u Temneparypsl (°C) BonHBIX pacTBOPOB, a Takxke DJC (MB) pH-3nextponos.

1.1.3 OGnacTh NpUMEHEHUS — U3MEPEHUE aKTUBHOCTH HOHOB Bojiopoja (pH) B
BOJIHBIX pacTBOpax Ha OOBEKTax TEIUIOBOW M aTOMHON 3HEPreTUKH, XUMHYECKOH,
METaJITypruuecKkoi, (hapMalieBTUUECKON MPOMBIIIJIEHHOCTH, B CEJIbCKOM XO3AHCTBE,
B OMOJIOTUH U JPYTUX OTPACIIAX.

1.1.4 Tun uzmepuTenbHOTO NMpeodpaszopartes (gajiee — npeodpa3oBaTep):

— paboTaronuii ¢ YyBCTBUTEIBHBIM AJIEMEHTOM JUIsl U3MEPEHUN aKTUBHOCTU
noHOB Bojiopoza (pH);

— C raJbBaHUYECKHUM pa3JICJICHUEM BX0J1a U BBIXO/A;

— C YCTPOMCTBOM WMHJUKAIIUY;

— € JIByMs KaHaJJaMH U3MEPEHUM;

— B BHJIE OJIOKOB ISl LIUTOBOTO JIMOO HACTEHHOIO MOHTaKa U OJI0Ka yCUIIUTEIS;

— ¢ npeoOpa3zoBaHUEM PE3YNbTATOB U3MEPEHUN B YHHU(PUIUPOBAHHBIA 3JIEK-
TPUYECKUI BBIXOJHON CUTHAJ MOCTOSHHOTO TOKa U 0OMEHOM MH(opMalueit mo uH-
tepdeiicy RS-485.

1.1.5 Twun 4yBCTBUTENBHOTO JIEMEHTA:

— TpoTOoYHO-TIOTpYykHOM (6510KM HaTunkoB b/1-902 u B/I-902A);

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

1.1.6 Tunel TpUMEHSEMBIX 3JIEKTPOAOB B 3aBUCUMOCTH OT HCIIOIHEHUS
pH-meTpa npusenens! B Tabmuue 1.1.

Tabnuya 1.1

Hcnonuenune pH-Merpa Tun npumMeHseMbIX H3srorosurens

MAPK- AIEKTPOJOB

902, 902/1, Onextpon crexiassHubi 9C-10601/7(K80.7)
902/36, 902/1/36 Onektpop cpaBHenus: ICp-10106-3,0(K80.4) OO0 HIIO
902A, 902A/1, ONEeKTPOJI CTEKIITHHBI KOMOMHUPOBAHHBIN «M3mepuresbHasd
902A/36, 902A/1/36 9CK-10617/7 (K 80.7) texuuka UT»,
902MII, 902MI1/1, DIEeKTPO CTEKISTHHBIN KOMOMHUPOBAHHBIN r. Mocksa,
902MI1/36, 902MI1/1/36 | DCK-10617/7 Poceus




IIpooonocenue mabauywl 1.1

Ucnonuenune pH-metpa Tun npumMeHsaeMbIX N3roroButens
MAPK- 3JIEKTPOJOB
902A, 902A/1, KomOunupoBannsbiii pH-31ekTpoa JUMO
902A/36, 902A/1/36, C reJIEBBIM 3aII0HEHUEM, GmbH & CO,
902MI1, 902MIT/1, tun 201020/51-18-04-22-120/837 Fulda Germany
902MI1/36, 902MI1/1/36 | pH->nekTpos ¢ TeneBoii CHCTEMOM CpaBHEHNS, Mettler-Toledo
TtuI InPro 4800 GmbH, Germany
KomOunuposauusiit pH-anexrpox ID 4510 GonDo, TaiiBanb
Komb6unuposanusiii pH-asexTpon Nengshi, Kurait
ASPA3111-100-2.1M
Komb6unuposanusiii pH-anexrpon SZ 195.2 B&C Electronics,
Wranus
Komb6unuposanusiii pH-anextpon G201S Shanghai, Kurait
Il pumeuanue— Bo3MOXHO IpUMEHEHHUE IPYTUX JIEKTPOOB, XapAKTEPUCTHKHU KO-
TOPBIX HE XYK€ YKa3aHHBIX AJICKTPOJIOB.

1.1.7 Tun pH-meTpa — ¢ npeaBapUTEIbHBIM JIEKTPOHHBIM YCUITUTEIEM, Tallb-
BaHMYECKH Pa3Bsi3aHHBIM OT MpeoOpa3oBaTessi U YCTAHOBIEHHBIM B HEMOCPEICTBEH-
HOM OJIM30CTU OT IJIEKTPOJOB C LENbI0 YBEIWYEHUS JIOMYCKAEMOTO PACCTOSIHUS
MeX Iy IpeoOpa3oBaTeeM U JIEKTPOIHONU CUCTEMOH.

1.2 OcHOo8HbIe napamempbl U pa3Mepbl

1.2.1 Bug knmmmatuyeckoro wucnoinHenuss pH-merpa — VYXJI 4 mno
['OCT 15150-69, HO tipu 3TOM TEMIlepaTypa OKPYKAOLIEro BO3yXa MPH KCILTya-
TallMH JOJDKHA OBITE OT Iutroc 5 °C po miaroc 50 °C.

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

1.2.3 ITo ycTOMYHMBOCTH K MEXAHUYECKUM BO3JICUCTBUSM I'PYINa UCHOJHEHUS
pH-metpa o 'OCT P 52931-2008 — L1.

1.2.4 Tlo ycToM4MBOCTH K BO3JCHCTBUIO aTMOC(EPHOTO JaBICHHUS HCIOJIHE-
Hue pH-merpa mo 'OCT P 52931-2008 — P1.

1.2.5 Crenenp 3ammuthl y310B pH-merpa, oOecrieunBaeMas 00O0JIOYKOW IO
['OCT 14254-2015, cootrBercTBYeT Tabnuie 1.2.

Tabnuya 1.2
Ucnonuenue pH-meTpa HanmenoBanue y3108 CreneHp 3aIyThI
MAPK- o 'OCT 14254-2015
(xon 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
902MII, 902MI1/36, 902MI1/1, bnox marumkoB BJ1-902MI1 1P68

902MI1/1/36 Kopobka knemmHas 1P65
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1.2.6 [TapameTpbl aHANU3UPYEMOM Cpelibl (BOJHBIX PACTBOPOB) COOTBETCTBY-
10T Tabnwmre 1.3.

Tabnuya 1.3
[TapameTpsl Jnana3zoH [unana3on
AHAJIU3UPYEMOI Cpebl TeMIEepaTypHOU | U3BMEPEHUH
Tun npumMeHsaeMbIX (BOJIHBIX pacTBOPOB) KOMIICHCALUU pH
AJIEKTPO/IOB Hasnenue, | Temnepartypa, pH-meTtpa,
Ml]a, °C °C
He 6oJee

DIIEKTPOJI CTEKIISTHHBIM
2C-10601/7(K80.7)
DNeKTpo CpaBHEHUS

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

DCp-10106-3,0(K80.4) ot 0 70 12
DIIEKTPOJI CTEKIISTHHBIM 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-3mexTpoa 0,600 o1 0 110 14

G201S
pH-3nekTpos ¢ reneBoi cuctemMoit

1,300
cpasHeun, Tin InPro 4800 or010+60 | or+50+60 |or0 o014
Komb6unuposauusiii pH-3mextpoa 0.020
ID 4510 ’
Komb6unuposanusiii pH-3mextpos 0.600
ASPA3111_100-2'10M ot 0 1o + 60 oT+510+60 | or0mol4d
Kombunuposannslii pH-3mekTpos 1.000

SZ195.2
* — KpaTKOBPEMEHHO.

1.2.7 Pabouue ycrnoBus dKCILTyaTalluu

1.2.7.1 Temnepatrypa okpy»karoniero sosayxa, °C ...... ot mwitoc 5 go mmoc 50.

1.2.7.2 OTHOCUTENIbHAS BIAKHOCTh OKPYKAIOIIETO BO3[yXa MpPU TEMIEparype
wtroc 35 °C u 6otee HU3KUX TemriepaTypax 0e3 KoHIeHcaluu Biary, %, He 6osee ..... 80.

1.2.7.3 Atmocdepnoe nasienue, klla (MM pPT. CT.) ....cccuveeneee. ot 84,0 10106,7

(ot 630 no 800).

1.2.8 Dnextpudeckoe nutanue pH-meTpa ocyiecTBiseTcs OT CeTH oJHO(a3-
HOTO MEPEMEHHOTO ToKa HampsikeHuem 220 6o 36 B B 3aBUCMMOCTH OT HCTIOJHE-
Hus, pu yactoTe (50 £ 1) ['1y, ¢ monmyckaeMbIM OTKJIIOHEHHEM HANPSHKEHUST MTUTaHUS
ot munyc 15 no mmroc 10 %.

1.2.9 TIlorpebnsiemasi MOIIHOCTh MPU HOMHUHAJILHOM 3HAYEHUU HAIPSKEHUS
MATAHUS, B A, HE O0TICC ...ttt 10.

1.2.10 DnekTpryeckoe COMPOTHBIEHUE M30JALMHU Leneld nuranus pH-metpa
MEXIy ITHIPSIMU BUIKH M KOPITycOM npeodpasoareiiss, MOM, HE MeHee:

— TIpH TeMIepaType okpyxaromiero sozayxa (20 £5)°C .........oooeeal. 40;

— TIpH TeMIeparype okpyxkaroniero Bo3ayxa 50 °C ... 10;

— TIpHU TeMIlepaTtype oKpyxkarouero Bo3ayxa 35 °C U OTHOCUTENbHOW BIIaXK-
HOCTH 80 Y0+ttt 3.
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1.2.11 DnexTpudeckast U30JSILUS MEXIY LIEMSIMU MUTAHUS TIPeoOpa3oBaTess U €ro
KOPITYCOM BBIJIEPKHBACT 0€3 MPo00si ¥ TIOBEPXHOCTHOTO TIEPEKPHITHS B TeUeHHE | MUH
JICMCTBHE UCTBITATEILHOTO HAMpPSHKEHUS MEPEMEHHOTO TOKAa CO CPEIHEKBAIPATUYHBIM
sHadeHreM 1500 B u gactoroii (50 + 1) I'i1 B HOpMaIbHBIX YCIOBHUSIX PUMEHEHHUS.

1.2.12 DnekTprdeckoe CONPOTUBICHUE MEXKAY BHEITHUM 3KMMOM 3alIUTHO-
ro 3a3eMJICHUs TpeoOpa3zoBaTeis U ero Kopimycom, OM, HE OOJIEE ..........ceeveeenee. 0,1.

1.2.13 pH-meTp obecrnieunBaet paboTy ¢ 31eKTpoiHbIMU cucTeMamu, DJ[C Ko-
TOPBIX COOTBETCTBYET CIIEAYIOLIEMY YPABHEHHUIO:

E =FE; + S(pH — pH,), (1.1)
rae £ — 3/1C anekTponHoi cuctemsbl, MB;
E,, pH; — xoOpAWHATHI N30MOTEHIUATBHON TOYKHU JJIEKTPOIHOM cucTeMbl, MB, pH;
pH — akTHBHOCTh HOHOB BoJopoAa, pH;
S — KpyTH3Ha XapaKTePUCTUKH dJIEKTPOIHOM cucTembl, MB/pH.
3Ha4YeHUE S; ONPEAEIACTCS BHIPAKECHUEM:

S =-0,1984-(273,16 + 1)K, (1.2)
TIe ¢t — TeMIrepaTypa aHamu3upyeMon cpensl, °C;

Ks — xoapdunuent, npunumaronuii 3Hauenue ot 0,8 mo 1,01, mo3Bossito-
UM YYUTHIBATh OTKJIIOHEHHE KPYTU3HBI JIEKTPOJHON CUCTEMBI OT TEOPETUYECKOTO
3Ha4YEHMUs, 11l KoToporo Ks = 1.
1.2.14 B pexxume u3MepeHuil akTUBHOCTH MOHOB Bojiopojia pH-meTp obecnieun-
BAeT HACTPOMKY Ha MapaMeTpbl JIEKTPOIHON CUCTEMBI, IPUBEACHHbIE B Tabuie 1.4.

Tabnuya 1.4
KpyTtusHa BoIopogHOM XapaKTepUCTUKH 2IEKTpOIHOM | KoopanHaThl M30MOTEHIMAIBHON TOUYKHU
CHCTeMbI B ee JHMHelHoH yacTi, MB/pH, He Menee EKTPOJHON CUCTEMBI
Ei, MB pHi, pH
— 57,0 (mpu temnepatype 20 °C) — 14+ 54 7,0x0,3

1.2.15 T'abGaputHbie pa3Mepbl U Macca OCHOBHBIX Y3JI0B pH-Merpa cooTBeT-
CTBYIOT 3HaY€HUSAM, IPUBEIEHHBIM B Tabmuue 1.5.

Tabnuya 1.5
Hcnonuenune pH-metpa HanmenoBanue I'aGaputnbie | Macca,
MAPK- y3J10B pasMepsl, KT,
MM, He Oozee | He Oojiee

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

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

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

902A/1, 902A/1/36, HAaCTEHHOI'0 ucnojHeHus (6e3 kabemnst) | 266x170x95

902MI1/1, 902MI1/1/36

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

902/1, 902/1/36 — OJIOK YCUIIUTES; 120x83x30 0,30
— JaT4YUK TEMIIEPaTyphl; D11x128 0,05
— anekTpon crekisiaabi 9C-10601/7,; 12x170 0,07
— anekrpon cpaBHeHus DCp-10106-3,0. | &10/26x230 0,10




IIpooonocenue mabauywl 1.5

Ucnonuenune pH-metpa HanmenoBanue I'abaputHbie | Macca,
MAPK- y3J10B pasmepsl, KT,
MM, He Oosee | He Oojiee
902A, 902A/36, bnox marumkoB BJ1-902A:
902A/1, 902A/1/36 — OJIOK YCUITUTEJIS; 120x83x30 0,30
— JaT4YUK TEMIIEpaTyphl; J11x128 0,05

— pH-3nexrpon
e JIEKTPOJI CTEKIISTHHBIN
koMOuHMpoBaHHbI DCK-10617/7;
e KOMOMHHMpOBaHHBINA pH-31exkTpoa
C IeJICBBIM 3aIl0JTHCHUEM, 20x170 0,05
tun 201020/51-18-04-22-120/837;
e pH-anextpon ¢ reneBoit

J12x160 0,10

cucteMol cpaBHenus1, T InPro 4800; 2DI75 0,05
e KOMOWHHPOBaHHBIN pH-3meKTpOI

ID 4510 (6e3 xabens); 21>165 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 KOMOUMHUpOBaHHBIN pH-31eKkTpOI
G201S

biok paturkos BJ[-902MIT 60x275 1,60

D17x130 0,03

J12x120 0,05

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

1.2.16 Tloka3zarenu HaAEKHOCTH:

— cpenHssi HapabOTKa Ha OTKa3 (3a HCKJIIOYEHHEM JJEKTPOJOB), U,
12 (S (=) ¢ (S <IN 40000;

— CcpeaHee BpeMs BOCCTaHOBJIEHUSI pabOTOCTIOCOOHOCTH, 4, HE OoJIee ....... 2;

— cpemHuit cpok caykO0bl pH-mMeTpoB (¢ ydeToMm 3aMeHBI 3JIeKTPOJIOB), JIET,
15 (Y () (1 10.

1.3 TexHu4YecKue xapakmepucmuKu

1.3.1 Inana3zoH m3mMepeHuii akTUBHOCTH MOHOB Boaoponaa (pH) pH-merpa (B
3aBUCUMOCTH OT THIIA MPUMEHSIEMOTO0 EKTPoaa), pH .....ccoevveiiieiiiene ot 0 no 14.

1.3.2 Ilpenensl fomyckaeMoil OCHOBHOM abCOMOTHOM norpemHocty pH-meTpa
npu u3mepenuu pH npu Temnepatype ananuzupyemon cpensl (25,0 + 0,2) °C u tem-
nepaType OKpy»aroiiero sozayxa (20 + 5) °C, pH:

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

— ¢ Onmokamu nmatunkoB bJI- 902A u BI[ 902MH C BJIEKTPOJOM CTEKJISIHHBIM
koMOuuupoBanHbiM DCK-10617/7, pH-31ekTpo0oM € reieBoit cucTeMol CpaBHEHUS,
tut InPro 4800 unu komOuHUpOBaHHBIM pH-35mekTpogom SZ 195.2 .............. +0,05;
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— ¢ Omokamu patunkoB BbJI-902A u BA-902MII ¢ koMOMHUPOBAHHBIM
pH-anextpogom c¢ reneBbiM 3amoiHenuem, tun 201020/51-18-04-22-120/837
(Jumo), komOunupoBaHHbIM  pH-3nexktpomom  G201S, KOMOMHUPOBAHHBIM
pH-3nekTpogom ID 4510 158105 KOMOMHHpOBaHHBIM  pH-31exTpoiom
ASPAZTTT-100-2.1M .ottt + 0,20.

1.3.3 Ilpenensr AOMyCKaeMOW JOTMOJHUTEILHON a0CONIOTHOW TOTPEITHOCTH
pH-Mertpa npu n3mepennu pH, BEI3BaHHON M3MEHEHUEM TEMIIEPATYPhl aHAJIU3HUPYe-
MOH cpellbl B AMana3oHe TeMIlepaTypHol KommeHcauuu pH-merpa (MOrpemHocTb
TeMIiepaTypHoi komneHcauuu pH-metpa), pH:

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

— ¢ Omokamu gaTtuukoB b/I- 902A u BI[ 902MH C BJIEKTPOJOM CTEKJISIHHBIM
koMOuHupoBanHbiM DCK-10617/7, pH-31ekTpo0M € reieBoil cucteMoi cpaBHEHUS,
tun InPro 4800, kom6unupoBanusiM pH-3nekTpogom ASPA3111-100-2.1M...+ 0,10;

— ¢ Omoxkamu patunkoB bBbJ[-902A wu BJ-902MII ¢ xoMOMHUPOBaAHHBIM
pH-3nekTponom c¢ renessiM 3anosiHenuem, tum 201020/51-18-04-22-120/837 (Jumo),
koMOuHUpoBaHHBIM pH-amektpogom G201S, xomOuHMpoBaHHBIM pH-37eKTpOIOM
SZ.195.2 nmm komOouHUpoBaHHBIM pH-351ekTpo0oM ID 4510 ot + 0,20.

1.3.4 Ilpenensl AOMyCKaeMOW JOMOJHUTENHLHON a0COIIOTHOW MOTPEIIHOCTH
pH-merpa mns ucnonnenuit  MAPK-902A, MAPK-902A/36, MAPK-902A/1,
MAPK-902A/1/36,  MAPK-902MII, ¥ MAPK-902MI1/36, @ MAPK-902MIT/1,
MAPK-902MI1/1/36 npu wusmepenun pH, BbI3BaHHOW W3MEHEHUEM JaBJICHUS
aHaJIM3HpPyeMOM cpenbl B auara3oHe oT 0 1o BepXHEro mpeziena B COOTBETCTBUH C

Tabmuen 1.3, pH ..o e 20,10,
1.3.5 Inana3oH u3aMepeHuil TeMIIepaTypsl aHAIM3Upyemoit cpenbl, °C:
— ¢ 0mokoM maTaukoB BJ1-902 ..., ot 0 mo mmroc 50;
— ¢ 0moxoM matuukoB BJI-902MIT ..., oT 0 mo mtoc 60;

— ¢ 6nokom natunkoB B/[-902A ¢ 31eKTpoAOM CTEKISIHHBIM KOMOWHHUPOBaH-
HbIM DCK-10617/7, komOuHHpOBaHHBIM PH-37IEKTPOAOM C T€NEBBIM 3alOJIHEHUEM,
tun 201020/51-18-04-22-120/837 (Jumo), ¢ komOuHUpoBaHHBIM pH-31eKTpOIOM

(€370 ) 1N OO PR TP RPPPRPI ot 0 mo maroc 60;
— ¢ OmoxkoM pnatuukoB bBJ[-902A ¢ komOuHupoBaHHbIM pH-31€KTpOIOM
ID 4510 e et ot 0 mo maroc 90;

— ¢ 6mokom gatunkoB BJ[-902A ¢ pH-31eKTpo10M € reneBoil CUCTEMOM CpaB-
Henus, Tur InPro 4800, komOunupoBanusiM pH-anexktponom SZ 195.2, koMOuHUPO-
BaHHBIM pH-31ekTpogoM ASPA3111-100-2.1M ...ccocciiiiiiiineen. ot 0 mo mroc 100.

1.3.6 IIpenensl tomyckaeMoil OCHOBHOM abCOMIOTHOM norpemnocty pH-metpa
IPU U3MEPEHUH TeMIIepaTypbl aHAIM3UPYEMOMN CPebl IPH TEMIIEpPAaType OKpYkKaro-

miero Bo3ayXa (20 £5) °C, °C .ot e 2 0,30
1.3.7 Jlnanazon uamMepeHuil npeodpa3oBaTeis:
— npu u3mepeHud pH, pH ... ot 0 1o 15;

— npu  um3mepenunn  DJIC (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 mo rutroc 1000.
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1.3.8 [Ipenensl gomyckaeMoi OCHOBHOM a0COMIOTHOM MOTPELIHOCTH Mpeodpa-
30BaTeNs MU TeMIlepatype aHanuzupyemoi cpenasl (25,0 £ 0,2) °C u Temmeparype
oKpy»karomiero Bo3ayxa (20 + 5) °C:

— mpu m3MepeHur pH, pH ... + 0,02;

— npu  wu3Mepenun OJIC (mna  ucnonnenmii 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 £ 2.

1.3.9 Ilpenensl nomyckaeMoil MHOTPEHIHOCTH TEMIIEPATYPHOU KOMIICHCAIIUU
npeoOpazoBareis npu uaMepenuu pH, B ananazone, ykazanHom B tadnuie 1.3 (B 3a-
BUCUMOCTH OT THIA IPUMEHIEMOTO0 AMEKTPOAA), PH ...eveveiiiiiiiieieiieee, + 0,03.

1.3.10 Ilpenensl momyckaemMoil AOMOJHUTEIbHOW aOCOMIOTHOM MOTPENTHOCTH
npeoOpas3oBaresis, BEI3BAHHOW W3MEHEHHEM TeMIIepaTypbl OKPYKAroIIEero BO3yXa,
Ha Kaxaeie £ 10 °C ot HopmanbHo# (20 = 5) °C B mpeaenax pabodero auanazoHa
ot tutoc 5 °C no 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 .......cciviiiiiiieciiec i £ 1,5

1.3.11 Ilpenensl gomyckaemMoil TOMOJHUTEILHOW a0COMIOTHOW MOTPEIIHOCTH
npeoOpa3oBaressi, BEBI3BAHHONW M3MEHEHUEM HAIPsHKEHUS! TUTAaHUSL OT HOMUHAJIBHOTO
3HaueHus1 220 mu60 36 B Ha mmoc 10 % u munyc 15 %:

— 1pu 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 ..ot £ L

1.3.12 Ilpenensl gomyckaemMoil TOTOJHUTEILHOW a0COMIOTHOM MOTPEIIHOCTH
npeoOpa3oBaTessi, BRI3BAHHOW BIMSIHUEM BHEITHETO0 MATHUTHOTO TOJISI HAIIPSHKEHHO-
cThio 710 400 A/m:

— mpu u3MepeHUU pH, pH ... + 0,02;

— nopu  wu3Mepennn  OJIC (mns  ucnonHenud 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 Ilpenensl gomyckaemMoil TOTOJHUTEILHOW a0COMIOTHOW MOTPEIIHOCTH
npeoOpa3oBaresis, BEI3BAHHON BIUSHHEM COMPOTHUBIICHHUS B IEMH W3MEPUTEIHLHOTO
anekTpoa Ha kaxasie S00 MOwm B nuanazone nudMenenus ot 0 1o 1000 MOwm:

— mpu u3MepeHur pH, pH ..o + 0,005;

— nopu  wu3Mepennn OJIC (mns  ucnonnenuid 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;lenm JIOIYCKAEMOM JIOTIOJIHUTEIIbHON a6COJHOTHOI/I norpemHocm
npeoOpa3oBareis, BHI3BAHHOM BIMSHUEM COMPOTUBJICHUS B IIEMTU BCIIOMOTATEIbHOTO
anekTpoaa Ha kaxabie 10 kOm B quana3zone namenenus ot 0 10 20 kOM:

— npu m3MepeHu pH, pH ... + 0,005;
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— npu  wu3Mmepenun OJIC (mna  ucnonnenmii 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 ........ccooiiiiiiiiiiiiii e £ 0,5,

1.3.15 Ilpenenbl 1omycKaeMoil TOTOHUTEIBHON a0COMIOTHON MOTPEIIHOCTH Tpe-
oOpazoBaresis, BRI3BAHHOW BIMSHUEM HaNpshKEHUs] IOCTOSHHOTO Toka + 1,5 B B 1enu
«3emirsi-PactBop» Ha kaxabie 1000 OM conpOTUBIIEHUS BCIIOMOTATENIbHOTO AJIEKTPOAA:

— npu msMepeHu pH, pH ... + 0,002;

— npu  u3Mmepenun OJIC (mna  wucnonnennii 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 . .+0,2.

1.3.16 IIpeobpa3zoBatenb (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) BbiaepKUBaeT B TeUCHHE 2 U9 MEPETPY3KY MO BXOJHOMY CHTHATY,

1.3.17 Ilpenensl gomyckaemMoi JTOMOJHUTEILHOM a0CONMIOTHOM MOTPEeIIHOCTH
npeoOpa3oBates MPU U3MEPEHUH TEMIIEPATYPhl, BRI3BAHHON U3MEHEHHUEM TeMIlepa-
Typbl OKpy>Xarouiero Bo3ayxa Ha kaxaele = 10 °C ot HopManbsHOil (20 = 5) °C B
npenenax pabouero auamnaszona ot mwioc 5 °C go mwitoc 50 °C, °C .................... +0,1.

1.3.18 Ilpenensl omyckaemMoil AOMOJHUTENIBHOW aOCOMIOTHOM MOTPENTHOCTH
npeoOpazoBaress NpU U3MEPEHUH TEMIEPATYPhbl, BHI3BAHHONW HW3MEHEHHEM Hampsi-
JKEHUsI MHUTaHUs OT HOMHMHaNIbHOTO 3HaueHus 220 nub6o 36 B na mmoc 10 % u

MHHYC 15 %, C .o T 0,1
1.3.19 CtabuibHOCTh MOKa3aHUM MpeoOpas3oBaresisi NpyU BPEMEHH HENpPEpPbIB-
HOM paboThl HE MeHEe 24 4, pH, HE XYKE .....ovvvvvinniiieeriieeessieeeenieeeee e o £ 0,02,

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

— JUIS1 BBIXOJTHOTO TOKa B nuana3zoHe oT 4 10 20 MA Ha Harpyske, HE IIPEBBI-
maromeit 500 Om:

X-X,,

I4 20—4 16- ‘. (1.3)

ouan

— JUJIA BBIXOAHOTO TOKa B auana3oHe ot 0 1o 5 MA Ha Harpyske, HEe MPEBbI-
maronien 2 kOMm:
X-X
I:JWS — 5 ] Hay , (14)
ouan
rae X — u3MepeHHoe 3HaueHue pH;
X,.av — 3HaueHue HwkHero npezaena « MIN» nporpammupyemoro nuanazoHa
u3MepeHui pH 1o TokoBoMy BBIXOAY;
Xouan — 3aIPOTPAMMUPOBAHHBIN HMAaNa3oH u3MepeHud pH mo TokoBomy
BBIXOJTy, OTpeaeasieMblii Kak pasHocTh Mexay 3HaueHusMu «MAX» u «MIN» mpo-
rpaMMHUPYEMOTO rana3oHa usMmepenuu pH.
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1.3.21 [Ipenensr momyckaeMoit OCHOBHOUM MPUBEIECHHON MOTPEITHOCTH TPE00-
pa30BaHUs U3MEPEHHOro 3HaueHUs pH B BBIXOJHOHM TOK MPHU TEMIEPATYPE OKPYKa-
rorero Boszayxa (20 £ 5) °C, % oT nuamna3oHa TOKOBOTO BBIXOJA ............eeeeenee. +0,8.

1.3.22 IIpenensl 10MyCcKaeMoul JOMOJHUTEIbHON MTPUBENEHHON MOTPENTHOCTH
npeoOpa3oBaHus U3MEPEHHOro 3HaueHusl pH B BBIXOJIHOM TOK, BHI3BAHHOW U3MEHE-
HUEM TEMIEPATYPbl OKPYXAIOLIEro Bo3ayxa, Ha kaxaple £ 10 °C oT HOpMalbHOI
(20 £ 5) °C B mpegenax pabodero auanazona ot mwitoc 5 °C go mtoc 50 °C, % ot
JIAATTA30HA TOKOBOTO BBIXOIA -..eeeuuvteeeruurreeeauueessaureeessseeeesnseeeesssseeesasseeesnnsseeessnns +0,4.

1.3.23 TIpenensl 10MyCcKaeMoil JNOMOJHUTEIbHON MTPUBENEHHON MOTPENTHOCTH
npeoOpa3oBaHus U3MEPEHHOTO 3Ha4YeHHs pH B BBIXOHOM TOK, BRI3BAHHON M3MEHE-
HUEM HaNpsHKEHUS TUTaHWs OT HOMHHANbHOro 3HadeHus 220 nubo 36 B Ha

witoc 10 % u Munyc 15 %, OT 1uana3oHa TOKOBOTO BBIXOA ...cc.veeruvrernureerueeens +0,4.
1.3.24 Bpems yCTaHOBJIEHHS BBIXOJIHBIX CUTHAJIOB (ITOKa3aHUM) peoOpa3oBa-
SN B IO & (S Y0 ) (<R O B
1.3.25 Bpems nporpeBa U yCTaHOBJIEHUSI TEILIOBOTO paBHOBECHs MpeoOpaszo-
TN 6 e R & (RN 01 ) (1= | Mo 8
1.3.26 3nayeHust MIUPUHBI IPOTPAMMHUPYEMBIX TOJITUATIA30HOB MpeoOpazoBa-
Tens (10 BEIXOJIHOMY TOKY) mipu u3MepeHuu pH, pH ....................... 1;1,5;2,5;5; 10.
1.3.27 HauanpHoe 3HaYeHHUE MOjArana3oHa (Mo BBIXOJHOMY TOKY), BbIOUpae-
MO€ C IIATOM 1 PH, PH ..o e ot 0 mo 10.

1.3.28 CoctosiHMe BbIXOJa U3MEpPEHHOro 3HaueHus pH, TemmepaTypsl 1160
OJIC (nns ucnonnenuit ¢ 6mokamu gaTankoB bJ1-902 u BJ1-902A) 3a npenensl nua-
Ma3oHa U3MEPEHUI COMPOBOKIACTCS:

— BriroueHueM uuankaropa «[NEPEMPY3KA» u 3BykoBoro curuana;

— cpabaTbIBaHUEM peJie MEePErpy3oK;

— MHTaHHeM Ha KpaHe uHankaropa Haanucu «pPH», «°Cy» mudo «30C».

1.3.29 CocrosiHre BbIXO/1a U3BMEPEHHOTO 3HAaUeHUs pH 3a HUKHIOIO WK BEpX-
HIOIO YCTaBKY COIPOBOXKIAETCA:

— TOSIBJICHHEM Ha KPaHe WHIUKATOpa OJTHOTO U3 CHMBOJIOB &y 6o «E»;

— cpabaTbIBaHUEM peJjie YCTaBOK.

1.3.30 pH-meTp ocymiecTBisier oOMeH nHbopMmarmeit mo uatepdeiicy RS-485.
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1.4 Cocmae u3denus

CocraB pH-meTpa npuBeseH B Tadnure 1.6.
Tabnuya 1.6

HaunmenoBanue Ucnonueane 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
(IIMTOBOE MCITOTHEHHUE)

biiok npeobpazoBaTenbHbBIN
(HaCTEeHHOE HUCTIOJTHEHUE)

bnox matunkos bJ1-902

biok natunkos BJ[-902A

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

KominiekT MOHTaXHBIX YacTer
BP49.06.000

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

@)
[
@)
[ J
@)
[ ]
O
[
@)
[ ]
@)
[

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

VcnoBuble 0003HAYEHUS
L — nnuHa xabens, M;

® — BXOJUT B COCTaB;

O — He BXOIHUT B COCTAB.

1.5 Yempoicmeo u npuHyun pabomsi
1.5.1 O6wue ceengeHusi o pH-meTpe

Buaemmnuit Bun pH-metpa ncnonnenns MAPK-902/1 npeacrasnen Ha puCyH-
ke 1.1; ncnomuennss MAPK-902A — na pucynke 1.2; ucnonnenns MAPK-902MIT —
Ha pucyHke 1.3.

pH-meTp mpexacrasisier coO0l AByXKaHaAIbHBIA CTAlMOHAPHBIA U3MEPUTEb-
HBIN TPUOOP, COCTOSIINMN U3 CIAEAYIONTUX OCHOBHBIX YaCTEH:

— O10Ka mpeoOpa3oBaTEIHLHOTO0 HACTEHHOT'O MM IIUTOBOT'O UCTIOTHEHHUS;

— 6mokoB marunkoB BJ1-902, B/I-902A nu6o BJ1-902MI1.

brok matuymkoB coemuHAETCS C OJIOKOM MpeoOpa3oBaTEeIbHBIM KaOeIeM JJIn-
HOi1 0T 5 110 100 M.
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Ka0Oenp coemuHUTENBHBIN
K902MII.L

bnox
npeobpa3oBaTeIbHbBIN

Kabenb cereBoii,
L=15w™m

bnok gaTunkoB
BJ1-902MI1

Pucynok 1.3 — pH-memp ucnonnenuss MAPK-902MII

N3mepennoe 3nauenue pH, remnepatypsl u 9JIC BBIBOASTCS Ha 3KpaH rpadu-
yeckoro KK unaukaropa (B gajapHeiieM uHaukaTop). [lpu 5ToM BO3MOKHBI peKu-
MBI WHJIMKAllUA 3HAYECHUM, U3MEPEHHBIX B IIEPBOM, BTOPOM KaHajlax WM OJHOBpE-
MEHHOW MHIWKAIIMY 3HAYECHHUI B IEPBOM M BTOPOM KAHAJIAX.

[To kaxngomy kanany m3mepenuii pH B pH-MeTrpe nmeercss BBIXOJIHOW TOK B
nuanaszonax ot 0 70 5 MA 1160 ot 4 10 20 MA. YcTaHOBKA BBIXOJIHOTO TOKa MPOMU3-
BOJIUTKLCS OTACNIBHO JIIs Kakoro kaHnana. Huwxnsis (0 mu6o 4 MA) u BepxHsis (5 mubo
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20 MA) rpaHuIlbl 1Uana3oHa BBIXOJHOTO TOKA COOTBETCTBYIOT 3HAUCHMSIM Hayaia u
KOHIIA 3aIIpOrpaMMHUPOBAHHOTO NOAMana3oHa 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 npeaycMoTpeHa BO3MOKHOCTh YCTAHOBKH IO KAXKIOMY
KaHay BeIXoAHOTO Toka OT 0 10 20 MA.

[Topanana3onsl n3mMepeHnid pH 1o TOKOBOMY BBIXOAY B KaKJIOM KaHaJE MOTYT
BBIOMPATHCS] HE3aBUCUMO JIPYT OT JIpyra. 3HaU€HUs MPeJeIoB BHIOPAHHBIX MOJIHA-
MA30HOB TaK)Ke OTOOPaXKAIOTCS HA IKpaHE MHAUKATOPA.

B pH-MeTpe nipenycMOTpeHO NPUBEACHUE U3MEPEHHOTO 3HAaUeHUs pH; k pHs
B cooTBeTCcTBUU ¢ MY 34-70-114-85.

Jnanazon npusenenus 3HaueHuid pH k pHas — ot mmoc 5 °C no mmoc 50 °C.
[TpuBenennoe 3HaueHue pHrs MOKET OBITH BBIBEICHO HA WHIUKATOP.

PeanuzoBannast B pH-merpe Qynkums 3aBucumoctu 3HaueHuss pH cumpHO
pa30aBICHHBIX PACTBOPOB KUCIOT U IIENOYEH OT TEeMIEpaTyphl aHAIU3UPYEeMOM
Cpelbl B BUJiE TpaMKOB IPUBEIEHA B IPUIIOKEHUH B.

1.5.2 MNpuHuun paboTel pH-MeTpa

B ocHoBy paboTel pH-meTpa MmosioxeH MOTEHIHOMETPUUYECKUN METO]T U3Me-
pennii pH KoHTpOIMpYyEMOro pacteopa.

DNeKTpoHas cUCTeMa MPU MOTPYKEHHH B KOHTPOJIUPYEMBIN pacTBOP pa3BU-
BaeT J/1C, nuHEWHO 3aBUCAIIYIO OT 3HaueHus pH.

Curnanel 3JIC 1 Temneparypsl MOJAIOTCS Ha MpeoOdpa3oBaTelib, COCTOSIIUI
u3 0JIoKa yCwiIHuTeNsl U OJ0Ka mpeodpa3zoBaTebHOT0. B OJI0Ke yCUIIUTENS CUTHAbI
YCUJIMBAIOTCA U MpeoOpa3ytorcs B udpoByro GopMy U uepe3 kabellb MOoCTYyMaroT Ha
BX0/ 0JI0Ka MpeoOpa3oBaTEeIHLHOTO.

N3mepennoe 3nauenne J/JC anekTpoaHoi cuctemsl B pH-meTpe nepecuutsl-
BaeTcs B 3HaueHHe pH ¢ ydeToM TemriepaTyphl aHATM3UPYEMOTO pacTBOpa, T.€. BbI-
MOJIHSETCSI aBTOMATHUYECKash TEPMOKOMIIEHCAIIUS, KOTOpas KOMIIEHCUPYET TOJIbKO
n3menenne JJ]C 371eKTpOIHON CUCTEMBI.

1.5.3 CocTtaBHble YacTn pH-meTpa

1.5.3.1 bnok npeobpa3oBaTerbHbIN

brok npeoOpazoBaTenbHBIN TPOU3BOIUT MPEOOPA30BAHNE CUTHAJIOB OT DJICK-
TPOOHOM CUCTEMBI, MHAUKALMIO PE3yJIbTATOB M3MEPEHUN HA SKpaHE HHAUKATOPA,
npeo0pa3oBaHue PEe3yIbTaTOB U3MEPEHUI B BBIXOJHOM TOK, YIPABJICHUE «CYXHUMI)
KOHTaKTaMH pesie 1 ooMeH uHdopmarmeit mo uarepdericy RS-485.

biox mpeoOpa3oBaTeNbHBIA OCYIIECTBISIET OTOOpPAXKEHUE PE3YIHTATOB M3MeE-
peHuii ¢ pa3peniaroniei CriocCOOHOCTHIO B COOTBETCTBUHM C Tabnuieit 1.7.
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Tabnuya 1.7
Nunnuupyemsiid mapametp | Juanason nnnukaruu | Paspemrarorias ciocoOHOCTb
pH ot 0,00 mo0 99,99 0,01
2J1C, mB ot — 1000 mo 1000 1
Temneparypa « t», °C ot 0,0 10 99,9 0,1

[Tutanue 610ka MpeoOPa30BATENHLHOTO OCYIIECTBISIETCS OT CETH IEPEMEHHOTO
toka 220 B, 50 I't mu6o 36 B, 50 I'1y (B 3aBUCUMOCTH OT UCITOJTHEHMS ).

Buemnuii Bug 010ka mpeoOpazoBaTENbHOTO (HA MPUMEPE IUTOBOTO HCMOJ-
HEHHUs) MOKa3aH Ha pucyHkax 1.4 u 1.5.

Ha nepenneit manenu 6;10ka mpeoOpa3oBaTeIbHOTO PACTIOIOKEHBI:

— DKpaH MHAMKATOpA, MpEeIHA3HAYCHHBIA IS UHIUKAIIMM U3MEPEHHBIX 3HA-
yenuii pH, 9/1C u temneparypsl, pexumoB paboTsl pH-meTpa, a Taxxke 17 paboTsl
C KpaHHBIMU MEHIO;

— KHOIIKA « :6: » JIUIS OTKJTFOYCHUS 1 BKITIOYCHHMS TIOJICBETKH SKpaHa HMHINKATOpA,

— KHOIIKH «@», «O» JUTS TIEPEIBIDKCHUS 1O CTPOKAM MCHIO B PEKUME KOH-
TPOJIS K U3MCHECHHS ITapaMETPOB | JUTSI H3MCHCHHSI ITApaMETPOB HACTPOUKH;

— xHonka «KAHAJ» m1s n3MeHeHus pexuMa WHIWKAIUU (KaHajga A, KaHa-

7a B mu6o 00oux KaHAJIOB), a TAKXKe JUIsl HEKOTOphIX orneparuii B pexxumve MEHHO;

— KHOIIKa « MEHIO
BBOA

» OJIsd BXO4a B MCHIO (BKJ’IIO‘-ICHI/UI pPEKMa KOHTPOJIA U U3-

MEHEHHS IMapaMeTPOB) M IMOATBEPKICHUS BHIOPAHHBIX MPU IIPOrPaMMHUPOBAHUHN Be-
JIMYMH ¥ PEKUMOB PabOTHI;

— nepekmouatennb «CETb» 1 BkIIOYCHHS W BBIKIIOYCHHS ITHTAHHS
pH-metpa;

— cseroBoi naaukKaTop «CETby, 3ei1eHoro nsera, i WHAWMKAIIMN BKITIOYC-
Hus nutanus pH-merpa;

— cseroBoi unaukaTop «MEPEFPY3KAY, xpacHoro nBera, Jjis WHIUKAIUH
COCTOSIHMSI TTePErpy3KH 3alporpaMMUPOBAHHBIX JUANa30HOB MU3MEPEHUIN MU BBIXO-
Jla ©3MEPEHHOTO 3HAYCHHS TEMIICPATYPhI 3a MPECIIbl Thana3oHa.

Ha 3agneli maHenu 0J10ka mpeoOpa3oBaTeIbHOIO IIIMTOBOTO MCIIOJHCHHS B COOT-
BETCTBHUHU ¢ pUCYHKOM 1.5 (Ha npumepe ncnonHenus pH-merpa MAPK-902) u na Hux-
HEH maHenH OJIoKa IpeoOpa3oBaTEIbHOI0 HACTEHHOTO HCIIOJHCHHS B COOTBETCTBHH C
pucynkoM 1.6 (Ha npumepe ucrionaernst pH-metpa MAPK-902/1) pacmonoxeHsr:

— 1Ba pazbema «AATHUK A» u «OATHUK B» nnsa noakmroueHuss 0J10KOB
JATYUKOB K OJIOKY MpeoOpa3oBaTeIbHOMY Yepe3 Kadeb COeTMHUTEIIbHBIH;

— passem «TOKOBbIA BbIXOO, CUTHANU3ALNA, RS-485» s
MOAKJIKOUEeHUS pH-MeTpa K BHEIIHEMY YCTPOUCTBY;

— KJIeMMa « @ » JUTS TIOJKJTFOYCHUS 3alUTHOTO 3a3eMJICHHS K OJIOKY TIpe-
00pa3oBaTeILHOMY;

— TepMETUYHBIN KaOeabHBIN BBOJ ceTeBoro kabens «~220 B 50 'y 10 B-A»
6o «~36 B 50 Ny 10 B-A» (B 3aBUCHMOCTH OT UCTIOJTHEHHUS).
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1.5.3.2 brnok gaTymkoB

Bremmnuit Bun 6;1o0ka gatunkoB bJ[-902 mokaszan Ha pucynke 1.7, 6j10ka nat-
yukoB bJ[-902A — na pucyske 1.8, 6;10ka gatankoB b/[-902MII — na pucynke 1.10.

brnok ycunurens

Paszbem (Buiika PCT'7TB)
JUIST TIOAKJTIOUCHHS
KaOeJIs COeTMHUTEIIEHOTO
K902.5 mu60 K902.L

A

(mecmublil 6u0)

Bunt 3ammTHOTO
3a3eMJICHUS

JlaTunk
TeMIIEpaTyphl

N3MepuTenbHbIN 3IIEKTPO]
(pH-3nexTpon)

\

—————DJEKTPOJ CPABHEHHUS

——— Kosmayok
@ 3aIUTHBIN

<

Pucynok 1.7 — Bnox oamyuxos B/[-902



biiok ycunnrens

Pazwem (Busika PCI'10TB)
JUISL IO AKJTIOUCHHU S

Ka0esd COeIMHUTEITBHOTO
K902.5 umu K902.L

JlaTuuk TemnepaTypbl

\ ~r
—— Kombunnposannslii pH-a1ekTpos

——Konnauok
~— L 3aIUTHBIN

Pucynox 1.8 — bBnox oamuuxos B/[-902A4

IHpumeuanue— Jlns nogkaoueHuss komOuHupoanHoro pH-anexkrpoaa 9CK-10617/7
K pazbemy «BXO[] 1» 6iioka ycunutens ucmnonb3yercs pasbeM BNC-101A.
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Jlns noakodeHus: komOuaupoBanuoro pH-anekrpozaa k pazsemy «BXOL 1»
0JI0Ka yCHIIMTENSI UCTIONIh3YETCs KaOeb TaTYuKa B COOTBETCTBUU ¢ Tabnmiei 1.8.

i o KaOenp matumka
Tabmuma 1.8

DIIEKTPOJT

Ta0Omuma 1.8

Pucynox 1.9 — Ilooknrouenue kabens 0amuuxa Kk KOMOUHUPOBAHHBIM IJIEKMPOOaAM

Tabnuya 1.8

Tur npuMeHseMBIX 2JIEKTPOIOB Kabenb natunka
pH-3nextpon InPro 4800 Kabenb natunka BP31.22.300
Komb6unupoBanusiii pH-3mexTpoa Kab6ens natunka BP31.22.200
201020/51-18-04-22-120/837 (Jumo)
Kombunuposanssiii pH-anekrpog G201S Ka6enp AS7 bnc
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Paszbem (pozerka KP2-16K4P)

JUTSL TOAKJTFOYEHUS K Ka0eIro
coeauHuTearHoMy K902MII.L

160 kabemnto noBepounomy K902MII.2

[MInanr [IBX
HAaIlOPHBIA apPMUPOBAHHBIM,
L=4wm

Bunt

Kpsimka

Kopmyc

Kombmo
042-048-36

DJNIEKTpOIHAS
4acTh Koxyx
DneKkTpoa KOMOUHUPOBAHHBIH
= B KOJIIMTAYKe 3alUTHOM

Pucynox 1.10 — Brox oamuuxoe B/[-902MII (6uo ¢ mecmuvim paspeszom)
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3aBUCUMOCTh JUIMHBI L, MM, a5ekTpoaHoit yactu 0io0ka gatuyukoB bJ[-902MII
OT THIIAa YCTAHOBJICHHOTO 3JIEKTPOJIa COOTBETCTBYET Tadsmiie 1.9.

Tabnuya 1.9

3HaueHUe UIMHEI L, MM,
AJIEKTPOJHON YacCTH

DnekTpos cTekIsTHHBIN KoMOnHupoBanHbii DCK-10617/7 70

KomOunupoBanubiii pH-371€KTpo1 ¢ TeIeBbIM

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

pH-3nekTpon ¢ reneBoi cucremoil cpaBHenus, Tum InPro 4800

Kombunuposansslii pH-anekrpoq ASPA3111-100-2.1M

Kombunuposansslii pH-anekrpon SZ 195.2

KomOunuposannsiii pH-snexrpon G201S

Tun IIPUMCHAECMOTI'O JJICKTpOaa

105

1.5.3.3 Kabenb coeauHutenbHbin K902MI.L

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

(=)
Pazwem (Briika KP2-16J4A) Pazbem (pozerka PC10TB) Kabenn,

JUTSL HOJKJTFOUCHUSI JUTSL TIOAKJTIOUCHHS K 010Ky  juytmHA oT 5 10 100 m
osioka natunkoB bBJ[-902MII peodpa3zoBaTEIbLHOMY

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;

— HaMMEHOBAaHUE CTPaHBI-U3TOTOBUTEJIS.

1.6.2.2 Ha 3agneit manenu 670ka mpeoOpa3oBaTeIbHOTO IMUTOBOTO HCIIOTHE-
HUS U Ha HIDKHEW MOBEPXHOCTH OJI0Ka MPeoOpa3oBaTeIbHOT0 HACTEHHOTO UCIIOJIHE-
HUS YKpEIUIeHa TabJIn4yKa coAeprKarast:

— TOBApHBIN 3HAK U HAUMEHOBAHUE MPEANPUITHSI-U3TOTOBUTETIS;

— eJUHbIIA 3HaK 0OpaleHusi IPOAYKIMU HA pbIHKE rocyaapcTB-wieHoB TC;

— 3HAaK YTBEP)KIACHUS THUIIA;

— HaMMEHOBAaHUE U YCIOBHOE 00o3HaueHue pH-merpa;

— 3aBOJICKOI HOMep pH-MeTpa u roj1 BHIITYCKa;

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

— MHTEpBaJ MKy MOBEPKaMH;

— HOMHHAJIbHOE 3HaYEHHE HAIPSDKEHUS JIEKTPUUYECKOTO MUTAHUS;

— YCJIOBHOE 0003Hau€HUE pojia 3JIEKTPUUECKOr0 TOKAa U HOMUHAJIbHAs 4acTo-
Ta IIEPEMEHHOTO TOKA;

— CHUMBOJI «@ », 0003HAYAIOIINI KJIEMMY 3allIMTHOTO 3a3€MJICHUS.

1.6.2.3 Ha 0oxoBOI1 MOBEPXHOCTU OJIOKa MPeoOpa3oBaTEIbLHOTO IIUTOBOTO
UCIIOJIHEHHSI U Ha HUXKHEH MOBEPXHOCTHU OJIOKa MpeoOpa3zoBaTENbHOTO HACTEHHOTO
UCIIOJTHEHUS! YKpEIUIeHa rapaHTuiiHas miomoa.

1.6.3 biok natyukos

1.6.3.1 Ha nepenneit manenu Osioka ycunutens 01okoB aaTunkoB BJ[-902 u
B/I-902A ykpemniieHa Tabnnuka, Ha KOTOPOW HaHECEHBI:

— TOBApHBIN 3HAK U HAUMEHOBAHUE MIPEANPUATUSI-U3TOTOBUTEIIS;

— HaWMEHOBaHME U YCIOBHOE 0003HaUEHUE 0JI0Ka JaTYMKOB;

— 3aBOJICKOM HOMeEP OJI0Ka JaTYMKOB M T'OJT BBITTYCKA;

— MapKHUPOBKA, yKa3bIBAIOIasi HA3HAUYEHUE PA3hEMOB;

— CHUMBOJ « @ », 0003HAYAIOIINI BUHT 3aIIUTHOTO 3a3€MJICHUS.

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

1.6.3.3 Ha nepenneit manenu Osioka ycuiautess 01okoB aaTunkoB bJ[-902 u
B/I-902A ykpemiiena rapantuiiHas miomoa.
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1.6.4 KaoOenw coequanrensabiii K902MII.L

1.6.4.1 Ha nepenneii maHenu KOPOOKH KJIEMMHOUM Kabelsi COCIUHHUTEIHHOTO
K902MII.L ykperiena Tabanyka, Ha KOTOPOH HAHECCHBI:

— TOBApHBIM 3HAK U HAUMEHOBAHUE MPEANPUITHUS-U3TOTOBUTEIIS,

— HaMMEHOBaHHME KOPOOKH KJIEMMHOM;

— 3aBOJICKOM HOMEp KOPOOKU KJIEMMHOM U T'OJ1 BBIITYCKa.

1.6.5 TpancnopTHas MapKUpPOBKa

1.6.5.1 Ha tpancnoptHO# Tape (KOopoOKe) HakjeeHa ITHKETKa, COeprKarias
HaWMEHOBaHUE M 0003HaueHne pH-MeTpa, 1aTy ymakoBKH, TOBApHBIN 3HAK, Tenedo-
HBI, aIp€C U HANMEHOBAHUE MPEANPUSITUS-U3TOTOBUTEIIS.

1.6.5.2 Ha TpancnopTHo# Tape (KOpoOKe) HaHECEHbl MAHUITYJISIIMOHHbBIE 3HA-

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

1.7 Ynakoeka

1.7.1 YnakoBka o0ecnieunBaeT coxpansieMocTb pH-meTpa npu TpaHcrnopTupo-
BaHUU U XPAHECHHH.

1.7.2 Ilo 3ammre pH-MeTpa OT KIMMaTHYECKUX (DAKTOPOB BHEIIHEH Cpeiabl
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;

— BapHUaHT BHYTPEHHEN yIakoBku BY-4.

1.7.4 B oTnenpHbIE NOJUITUICHOBBIE TAKETHI YKJIA/IBIBAFOTCS:

— 0J10K TIpeoOpa3oBaTEIbHBIN;

— 070k ycunurens 60koB natyukoB b/[-902 u BJ[-902A ¢ gaTurkom Temrie-
paTypel,

— 010k gatunkoB b/1-902MII,;

— KOMIUIEKT UHCTPYMEHTA U MPUHAAJICKHOCTEHN (11 UCHOJHEHUH ¢ OJIOKOM
natuukoB bJ[-902MII);

— KOMILJIEKTHl MOHTQ)KHbBIX YaCTEeH;

— PYKOBOJACTBO IO 3KCIUTyaTallud, NacnopT W TOBApOCONPOBOAMUTEIbHBIN
JOKYMEHT (yIaKOBOYHAasi BEJOMOCTb).

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

1.7.6 CoctaBuble yactu pH-MeTpa ykiaaplBaloTCd B KapTOHHYIO KOPOOKY C
MOCIICYIONIEHN €€ 3aKJIEHKON MTOJTMMEPHON JINIIKOW JICHTOM.

DAEeKTpOoAbl YKIIabIBAIOTCS B OTAEIbHbIE KAPTOHHBIE KOPOOKH.
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1.7.7 CBoOOIHOE TPOCTPAHCTBO B KOPOOKE 3AMOIHSIETCS aMOPTHU3AIIMOHHBIM
MaTepHaJIOM.

1.7.8 Cpok COXpaHSIEMOCTH JO MEPEYNAKOBBIBAHUS PABEH CPOKY CIIYKObI
pH-merpa.

1.7.9 IlepeynakoBbiBanue pH-meTpa nmpoBoaMuTCS B ciydae OOHApy>KEHUSA Je-
(PEeKTOB yMaKOBKHM IPU OCMOTpax B MPOLECCE XPAHEHUs WIM MO HUCTEYEHUU CPOKa
COXPaHAEMOCTH JI0 NI€PEYNaKOBbIBAHUSI.

1.7.10 ITo cornmacoBaHMIO C 3aKa3YMKOM JIOIYCKAeTCsl MPUMEHSTh IPYrUe BU-
JIbl KOHCEPBALIUU U YTIaKOBKH.

1.8 Cpedcmea uamepeHull, UHCMpyMeHm, rnpuHaonexxHocmu

Jlnst mpoBeieHUsT TpaaxyupoBKu pH-MeTpa TONMOMTHUTETLHO TPEOYIOTCS CIeTy-
IOII1E MPUHAJIC)KHOCTU U 000PY0BAHUE, HE BXOIAIINE B KOMILUIEKT TOCTaBKHU:

— xkouba K-2-1000-50 T'OCT 25336-82;

— crakad B-1-400 XC I'OCT 25336-82;

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

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

— OydepHbie pactBOopel — paboume HTanionsl 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 UCIMNOJIb3OBAHUE NO HASHAYEHUIO
2.1 dkcnnyamayuoHHbIe o2paHUYeHUs1

BHUMAHMUE: Iloakjamo4yaTh U OTKJIIOYATL OJIOKH JATYHMKOB OT 0JIOKa
npeodpaszoBareibHOro TOJIBKO ITPU OTKJIIOYEHHOM IINTAHUU 6.710ka
npeodpa3oBaTeJIbHOIO!

2.1.1 Cobmonarb pabouue ycinoBUs SKCIUTyaTallud U TpeOOBaHUS K aHAJIU3U-
pyeMoii cpene.

2.1.2 OGeperaThb OT yaapoB OJIOK MpeoOpa3oBaTEIbHBIN U 3JIEKTPOJIbI, TaK KaK
B UX KOHCTPYKIIMU UCTIOJIb30BaHbI XPYIIKUE MaTEPUAJIbI.

2.1.3 N36eratb HaxaTusi KHONOK OJIOKa NpeoOpa3zoBaTEIbHOTO OCTPHIMU
npeIMeTaMu.

2.1.4 YpoBeHb 3IJIEKTPOJIUTA B JJIEKTPOJE CpaBHEHHUs NpH u3MepeHusix pH
JIOJDKEH OBITH BBIIIE YPOBHS aHATM3UPYEMOU CPEJIbl.

2.1.5 Tlorpyath 3J€KTpojJ KOMOWHHUPOBaHHBIM Oyioka gaTunkoB BJ[-902A
npu u3MepeHusx pH norpyxHbIM ciocoO0M B aHATTU3UPYEMYIO cpedy (BOAHBIN pac-
TBOp) Ha TNIyOMHY HEe MeHee 16 MM U He BBIIIE TPAHUIIBI CTEKJITHHOTO KOPITYCa KOM-
OMHUPOBAHHOIO JIEKTPO/IA.
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2.1.6 Ilorpyxate 6510k gatunkoB bJ[-902MII npu nzmepenusx pH norpyxasim
METOJIOM B aHATM3UPYEMYIO cpeay (BOIHBIA pacTBOp) Ha IIyOHMHY OT 5 cM u Oosee B
3aBUCUMOCTHU OT MPUMEHAEMOT0 3JIeKTpoaa. EMKocTh, T/ie ycTaHOBIIEH OJIOK JaT4H-
koB b/[-902MII, nomkHa OBITH 3alTUIIIEHA OT BO3JICHCTBUS TPO30BBIX Pa3PsIOB.

2.1.7 llpu m3mepenusix pH momycTumoe OTKIOHEHHE OT BEPTHKAIM OJIOKa
natankoB BJ[-902MII gomxHo OBITE HE Oosee 45°.

2.1.8 He nonmyckaercsa usmepenue pH, 9/IC u Temneparypsl B pacTBOpax, co-
JepKalux (PTOPUCTOBOIOPOJHYIO KUCIOTY WM €€ COJIM U BEUIECTBa, 00pa3yroume
OCaJIKU Y TUICHKHA Ha MTOBEPXHOCTH 3JIEKTPOJIOB, a TAKKE IKCIUTyaTallUsl U XpaHEHUE
ANEKTPOAOB, HE3AMOIHEHHBIX AJIEKTPOIUTOM.

2.1.9 AHanusupyemasi BOJHas Cpella HE JOJKHA BBI3bIBATH KOPPO3HIO METAJI-
audeckux yacte bJ1-902MII (crans 12X18H10T).

2.1.10 BAITIPEINAETCS UCITOJIb3OBATD 610K maT4MkoB AJisl pacTBOPOB
COJITHOM KHUCIIOTHI!

2.2 MepbI 6e3onacHocmu

2.2.1 bnok npeoOpa3oBaTeNbHbIN JOJKEH OBITh YCTAHOBJIEH B MECTE, HE 3a-
TPYIHSIOIIEM OTKIIFOUeHHE pH-MeTpa OT ceTH nuTaHus.

2.2.2 K pabote ¢ pH-meTpom fomyckaeTcsi mepcoHal, U3YYUBIINN PYKOBO/I-
CTBO M0 3KCIUTyaTalluu U JACHCTBYIOIME MEpbl 0€30IaCHOCTH IPpU paboTe ¢ XUMHYe-

CKHMH pCaKTHUBaMH, a4 TAKIKC I/IMGIOHII/H?I AOITYCK K pa60Te C JJICKTPOYCTAaHOBKAMH 1O0
1000 B.

BHUMAHHUE: 3AIIPEHIAETCSH pabora ¢ pH-merpomM mnpu CHATBIX
KPBILIKAaX Kopiyca 0JI0Ka npeodpa3oBaTe/ibHOr0, a TaAK:Ke IPH OTCYTCTBHHU 3a-
3emJIeHH!

2.2.3 DNEeKTPUYECKUE LE€MHU, OCYIICCTBISIIONINE BHEIIHEE MNOAKIIOYEHUE K
pazsemy «TOKOBbIA BbIX04, CUTHANU3ALUA, RS-485y, 10mKHbl ObITh
BBITIOJTHEHBI SKPaHUPOBAHHBIM KabelieM JInOO MpOBOJIaMH, PACIIONOKEHHBIMHU B TIPO-
BOISINMNX KaOEIBHBIX )KeI100ax WM B KaOeJIEroHax.

2.2.4 DnexTpudecKrue COCNUHEHMs OJIOKa JaTYMKOB C OJIOKOM IMpeoOpas3oBa-
TEJILHBIM BBIITOJHEHBI SKPAaHUPOBAHHBIM KaOesIeM.

2.3 lNodzomoeka pH-mempa k pabome

2.3.1 MNony4eHue pH-meTpa

[Ipu nmomyyenun pH-merpa crenyer BCKpBITH YIIAKOBKY, MPOBEPUTH KOM-
MJICKTHOCTh M YOSUTHCS B COXPAHHOCTH YIAKOBAHHBIX W3/ICIIHIA.
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[Tocne npeObiBanus pH-meTpa Ha XOJOMHOM BO3AYyXEe HEOOXOIUMO BBIAEP-
KaTh €ro MPU KOMHATHOM TeMmmeparype He MeHee 2 4, TIOCIIe YeTO MOXKHO MPHUCTY-
NUTh K TOATOTOBKE pH-MeTpa k padorTe.

2.3.2 NoaroTtoeka bnoka npeobpaszoBaTenbHOro

2.3.2.1 YcTaHoBKa 6noka npeobpa3oBaTtesibHoOro

YcTaHoBUTH OJIOK TIPeoOpa3oBaTeIbHBIN B MECTE, HE 3aTPYAHSIONIEM OTKIIIO-
yeHue pH-meTpa oT ceTu nuTaHusl.

PacrnonokeHue u pazMep OTBepCTHl AJis KperieHus 0J10ka nmpeoOpa3oBaTelib-
HOTO LIUTOBOI'O UCIIOJHEHUS B IIUTE — B COOTBETCTBUU C PUCYHKOM 2.1.

—

I At T S
&

Pucynok 2.1 — Pacnonosicenue u pazmep omsepcmuii 05l KpenieHusl
O10Ka npeobpa308ameIbHO20 WUMOB020 UCNOIHEHUS 8 Wume

bnok npeoOpazoBatenbHblii pH-MeTpa MKUTOBOrO WCHOJIHEHUS YCTaHOBHUTH C
BHYTPEHHEN CTOPOHBI IMTA. Hakianky, BXOIALIYI0 B KOMIUIEKT MOHTAKHBIX 4acTeH
BP49.06.000, ycTaHOBUTH C JIMLIEBOM CTOPOHBI IIUTA B COOTBETCTBUU C PUCYHKOM 2.2.



brok mpeoOpazoBaTenbHBII
IIUTOBOT'O UCIIOJTHCHHUS

~T aiika M5

BuaT

M5x%8 Hakaxa [IuT ¢ oTBEpCTUAMU

AJI1 KPCILJICHUS

Pucynok 2.2 — Yemanoexa 610xa npeobpazosamenbH020 Wumogo20 UCHONHEHUS

st kperuieHus: 6J10Kka mpeoOpa3oBaTeIbHOTO Ha MIUTE (TOJIIUHON 10 3 MM)
MO>KHO BOCTIOJIb30BaThCsl BUHTAaMU M58 ¢ raiikamu, BXOJSIIUMH B KOMIUJIEKT MOH-
TaxkHbIx yacteit BP49.06.000.

Pacrionoxenue u pasMep OTBEPCTHM I KpPETUIeHUs 0JI0Ka mpeoOpa3oBaTellb-
HOTO HACTEHHOTO MCIOJHEHUS Ha BEPTUKAIBHOW MOBEPXHOCTHU — B COOTBETCTBUHU C
pUCYHKOM 2.3.

KoHnctpykiust 6510ka mpeo0pa3oBaTeIbHOTO HACTEHHOTO WCIIOJIHEHUSI TO3BO-
JISIET OCYIIECTBISITh €r0 KPEIUICHHE Ha Pa3IMYHBIX BEPTUKAIBHBIX TMOBEPXHOCTSIX,
MOATOMY KPENEKHBIC U3/IeNUs B KOMIUIEKT MMOCTABKU HE BXOJIST.

3a3eMIUTh KOPITyC OJ0Ka MpeoOpa3oBaTeIbHOIO MEIHBIM MPOBOJIOM >KEITO-
3€]ICHOrO 1IBETa cedeHreM He MeHee 0,75 MM?, IOIKIIIOUaEMbIM K KIEMME 3a3eMJIe-
HUSL.

[TogBecTu ceTeBOE MUTaHUE (B 3aBUCUMOCTH OT UCTIOJIHEHUs1 pH-MeTpa):

a) ~ 220 B, 50 T'u ¢ mOMOIIbI0 MOJIKIIOYEHUST BUIKH K IITENCEIbHOM PO3ETKE
C 3a3eMJISIFOLIIUM KOHTaKTOM;

0) ~ 36 B, 50 I't1 ¢ moMoIIbI0 MOJIKJIFOYEHNS K KOHTAKTaM CETEBOTO KaOes:

— TPOBOJ KPacCHOTO I[BeTa — (a3a;
— TPOBOJ CUHEro I[BETa — HYJIEBOM MPOBOJI;
— TPOBOJ KEJITO-3€JICHOTO IIBETA — 3a3E€MJICHHUE.
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4 OTB.

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

2.3.2.2 TogKmnioYeHne BHELHMUX YCTPOCTB K 6roky npeobpasoBaTenbHOMY C UCMOMb-
30BaHMEM KOMMNIeKTa MOHTaxHbIX Yacten BP37.03.000

BHUMAHMHME: Iloak/joveHue BHEIIHUX YCTPOUCTB K 0JIOKY mpeodpa3o-
BaTeJIbHOMY NPOU3BOAUTH NMPHU OTKJIIYEHHOM NMUTAHUU BHEIIHUX YCTPONCTB U
0J10ka npeodpa3oBaTEIbHOIO!

Bremnue noaxiroueHusi K OJIOKY MpeoOpa3oBaTeIbHOMY IPOU3BOIATCS K
pazsemy «TOKOBbIU BbIXO[, CUTHANU3ALIUA, RS-485) ¢ ucronb30BaHH-
eM po3etkn PCI19TB c koxyxoMm, BXOIIIEH B KOMIUIEKT MOHTAQXXHBIX 4YacTel
BP37.03.000.

J171st BHENTHETO MOJIKIIIOUEHHMSI K OJIOKY TTpeo0pa3oBaTeIbHOMY CIIEAYeT:

— CHATH IUIACTMAacCOBYIO 3armymKky c passema «TOKOBbIA BbIXOA,
CUTHANMU3ALIUA, RS-485;

— pa3obpatb po3etky PC19TB B cooTBeTCTBUY C pUCYHKOM 2.44;

— MpUNasiTh KOHTAKTHl B COOTBETCTBUU C pUCYHKOM 2.46 u Tabmurei 2.1.
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Kuntou pazsema
(mokasaH ycJIOBHO)

/i

4y 3 2 1
TR S 7 6 5 4
: 12 11 10 9 8
p o 16 15 14 13 |
o o
KoHTakTe!
KoxyX  aiixa
a — Koucmpyrkyus pozemku 6 — Buo co cmopoHvl naiiku KOHMAaKmo8

Pucynok 2.4 — Pozemxa PCI19TB c kooxcyxom

Tabnuya 2.1
Komnr. BeixonHoli curnan Lens Buemnee noakitoueHue
1 Perne
2 «IIeperpysKa»
7
8 Perne Kanam A
12 «yCTaBKa»
= HcnoauutensHoe
S Perne YCTPOHCTBO
4 «TIeperpy3Kay»
16
17 Pernte Kanan B
18 «yCTaBKa»
19
5 BhIxoHO#M Kanain A (+)
6 TOK Kanan A (-)u B (-)
9 Kanan B (+) PCFI/ICTpI/\Ipr}o]_]_[ee
1 SG (curHanpHas 3eMIIs) YCTPOHCTBO,
14 Topr RS-485 DAT-+ (Jlannbic 4) KOMITBIOTEp
15 DAT- ([lanabie —)
Llernp Konr. —‘L R
Kanan A (+) 5 H
Kanan A, B (-) 6 E
Kanan B (+) 9 R
H
]

Pucynox 2.5 — Cxema nooKkaoueHus GHelHel Hazpy3Ku
k koumaxmam pazvema «TOKOBbIUA BbIXO)
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BHUMAHMUE: {ias 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 10 20 MA cOnmpoTHBIICHUE BHEIIHEH Harpy3ku Ry He q0IDK-
HO npeBbimaTh 500 Om, B nuamnasone ot 0 10 5 MA — 2 kOm.
[Tpotoxonsr oOmena «B30P» u ModBus RTU — B cooTBeTcTBUU ¢ TIpUIIOXKE-

Huem [.

3aMbIKaHUE «CYXHUX» KOHTAaKTOB PEJie «IE€pPErpy3Ka» M pele «yCTaBKay» Ipo-

HUCXOJUT B COOTBETCTBUHU ¢ TaOIUIEH 2.2.

Tabnuya 2.2
KonTpomupyembrit Kanan 3HaueHue Homepa koHTaKTOB,
rnapameTrp KOHTPOJHUPYEMOTO posetku PC19TB,
napaMmerpa MEXIy KOTOPHIMU
3aMbIKaeTCs LEb
W3mepenHoe 3Hauenue pH BBIXO/1 3a MPEEIIbI
Nsmepennoe 3nauenne DJ1C, mB 3aMporpaMMHPOBAHHOIO 1
H3mepennoe 3HaueHne A JIana3oHa U3MEPEHUN WU 3 |
TeMuepaTypsl, °C 3a Ipeaeibl Juamna3oHa
n3mepennii pH-merpa
W3mepenHoe 3Hauenue pH BBIXO/1 3a MPEEIIbl
N3mepennoe 3nauenne D/1C, mB 3anporpaMMHPOBAHHOIO 3 -
N3mMepeHHOE 3HaUeHNE B JIana3oHa U3MEPEHHUIN WU 7 |
Temneparypsl, °C 3a IpeJiesbl Auana3ona
n3mepennii pH-merpa
N3mepennoe 3Hauenne pH MEHEe 3HaUYEHHUsI YCTAaBKU 7
MIN |
8
A
0oJjiee 3HaUEHUsI YCTaBKU 12 -
MAX |
13
MEHEee 3HaUYEHHUsI YCTaBKU 16
MIN 17 |
B
0oJjiee 3HaUEHUsI yCTaBKU 18 |-
MAX 19 |

W3meHenne napamMeTpoB yCTaBOK MPOU3BOAUTCS B COOTBETCTBUU C II. 2.6.3.
MakcuManbHblid KOMMYTHPYeMbIA TOK 150 MA mpu MOCTOSHHOM WIIHA TEepe-

MEHHOM HanpspkeHuu 36 B.
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2.3.2.3 TopKrnioyeHne BHELWHNX YCTPONCTB K 6roky npeobpasoBaTtenbHOMY € UCMOMb-
30BaHvem broka knemm BP51.04.000

biiox kemm BP51.04.000, mocTaBnsieMblil 10 OTAENBHOW 3asBKE, NMPEICTAB-
JIEH Ha pUCYHKeE 2.6.

[Tonkmrouenue O0Ka KIEMM OCYIIECTBIsIETCsS ¢ momolnsio po3etku PC19TB
k passemy «TOKOBbIA BbIX0O[, CUrTHANU3ALUA, RS-485» Groka mpeos-
Pa30BaTENIBLHOTO.

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

Kppimka Kabenb

PozeTka
PCI19TB

Ka6GenwHb1i BBog MGB12
4 . 4 mr.

Pucynok 2.6 — brok knemm BP51.04.000

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

3akpenuTh OJOK YCUIUTENS BOJIU3U MPOOOOTOOPHOM TOUYKH HA BEPTUKAIBLHOMN
MOBEPXHOCTU B MECTE, HCKIIIOYAIOLIEM BO3MOXXHOCTh MOMAJIaHUsl Ha HEro BEpTU-
KaJIbHO MaJaroIMX Kareilb BObI.

PacrionoxxeHnre u pasMmep OTBEpPCTUH AJi KpEIUleHUs OJIoKa YCUJIMTENs Ha
BEPTHKAIBHON MTOBEPXHOCTH — B COOTBETCTBUU C PUCYHKOM 2.7.

[Ipn wHamnuum rugponanened [T1-902-700 BP31.07.000 wmm T'TI-902/1
BP31.07.000-01, mocTaBisieMbIX MO OTIEIbHON 3asiBKE, OJIOK YCUITUTEIISl YCTAHOBUTH
B COOTBETCTBHM C PYKOBOJACTBOM IO OJKCIUTyaTalliM Ha TUAPONAHEb
BP31.07.000P2.

3azeMiuTh Koprmyc OJioKa YCHUJIMTENs MEIHBIM IPOBOJIOM >KEITO-3€JIEHOTO
1BeTa ceuenreM He Meree 0,75 MM?, IOKIIIOYAEMOMY K BUHTY 3a3€MJIEHHS.
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Coenunuth 6ok natuukoB b/1-902 (B/1-902A) ¢ 6:10koM mpeobpazoBaTeib-
HBIM KabOesieM coenuHuTenbHeIM K902.5, BXOOAIMM B KOMIUIEKT MOCTaBKH, JIMOO
kabenem coenunuTenbHbBIM K902.L B cooTBeTCTBUY C puioxeHueM /1.

Beptukanphas
MMOBEPXHOCTH
4,2

2 OTB.

Pucynoxk 2.7 — Pacnonosicenue u pazmep omeepcmuil 015 KpenieHus
b10Ka ycunumers

IHpumeuanue— KoHcTpykius 0J10Ka yCUIIUTENS TIO3BOJISET OCYIIECTBIATH €r0 Kpel-
JICHHE Ha Pa3UYHbIX BEPTHKAIbHBIX MOBEPXHOCTAX, MOITOMY KPEMEKHbIE W3JIEIHs B KOMIUICKT
noctaBku pH-MeTpa HE BXOIAT.

2.3.3.2 lNogrotoBKa aMekTPOA0B U NOACOeANHEHNE AaTyMKa TEMNEpaTypb

[ToArOTOBUTH AJIEKTPOJBI B COOTBETCTBHM C IMACIIOPTaMU Ha MPUMEHSIEMbIC
AIIEKTPOJIBI.

[ToArOTOBICHHBIE AIEKTPOMABI MOJACOSAMHUTh K OJIOKY YCHIIMTENS COTJIACHO
pucysky 1.7 nmu6o 1.8:

— k pazpeMmy «BXO[, 1» moaxm0unTh H3MEPUTEIBHBIN SJICKTPOI;

— K pazsemy «BXO/[ 2 moaxiiouuTh 37EKTPOa CpaBHEHUS (1151 OJI0Ka JaT-
ynkoB BJ1-902).

BHUMAHME: Homep natunka temneparypst JOJIZKEH COBITAJIATH
C HOMEpPOM 0JI0Ka YCHJIUTeJIsA !

JlaTuuk TeMIiepaTypsl MOJACOSAMHUTE K pasbemy «BXOM 3».
Breinonuuts rpagynpoBky pH-meTpa B cooTBeTCcTBUM C 1. 2.7.
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2.3.3.3 YcTaHOBKa 9neKkTpoAoB M Aatumka Temnepatypbl Npu NPpOTo4HOM cnocobe us-
MEpPEHNK

2.3.3.3.1 YcranoBka Ha runponanenu ['T1-902-700 (I'TI-902/1)

J{nst mpoBeeHUsI U3MEPEHUN MPOTOUYHBIM CIIOCOOOM MPUMEHSIIOTCS THUpoMna-
HEJIH, IOCTaBIISIEMbIE 110 OTJEIbHOM 3asBKE:

— rugponanens [11-902-700 BP31.07.000 mpu npoBeneHUM U3MEPEHUN
pH «uucroii» Boapi;

— rugponanens [T1-902/1 BP31.07.000-01 npu mnpoBeaeHUM H3MEPEHHIA
pH ananu3upyeMbIX pacTBOPOB, COJICPKAIIMX B3BEIICHHBIC BEIICCTBA.

YcTaHOBKaA 3JEKTPOJIOB M JaTYMKa TEMIIEPATypbl HA THAPONAHENb MPOU3BO-
JIATh B COOTBETCTBUU C PYKOBOJACTBOM M0 3kciutyaranuu BP31.07.000P2.

[Ipumep pacnonokeHus dJIEKTPOAOB U AaTUYMKaA TEMIIEpaTypbl Ha TUIpOIIaHe-
au I'TI1-902-700 BP31.07.000 — B COOTBETCTBUH C PUCYHKOM 2.8.

2.3.3.3.2 YcTraHOBKA B KIOBETY ITIPOTOYHYIO

s mpoBeneHusT U3MEPEHU MPOTOYHBIM CHOCOOOM MPHUMEHSIOTCSI KIOBETHI
IPOTOYHBIE, TOCTABIISIEMBIE 110 OTJAEIBHON 3asiBKE:

e kroBeTa npotounas BP31.20.200 (BP31.20.200-03, BP31.20.200-04) — nnst
KOMOMHHUPOBAHHBIX AJIEKTPOJIOB C MPUCOSAUHUTENbHOM pe3nboit PG13,5;

e kroBeTa nporounas BP31.20.200-01 (BP31.20.000-02, BP31.20.200-05) —
JUTsl KOMOMHUPOBAHHBIX pH-371€KTp0o10B 6€3 TPHCOETUHUTENBHOM PE3bOBI.

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

Y CTaHOBKY AJIEKTPO/IOB U JIaTYMKA TEMIIEpaTyphl B KIOBETHI IPOTOYHBIC TPO-
U3BOJUTH B COOTBETCTBUHU C ITUKETKOM Ha KIOBETY.



1 — manens BP31.07.020; 2 — sanextpon cpaBuenus; 3 — pH-anekrpon; 4 — natuuk Temmnepa-
typsl BP31.02.200; 5 — kroBeta npotouHas BP31.04.700; 6 — o0xuMHON (GUTHHT MOA TPYOKY
Ouapyx.6 MM; 7 — 0Onoxk ycwmmtens BP31.02.100; 8 — kabenp coeamuutenbHbiii K902.5;
9 — onopa BP31.07.003; 10 — Brynka BP31.04.002; 11 — Brynka BP31.04.001; 12 — crakan Hu3kuit
co mxayoi 100 mur; 13 — moacraBka BP31.04.004

Pucynox 2.8 — Ilpumep pacnonosicenus 31ekmpooos u 0amuuxka memnepamypbl
Ha euoponanenu 1'11-902-700 BP31.07.000
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[Ipumep pacnonokenuss KomMOuHHUpoBaHHOTO pH-3mekTpona ¢ reneBbIM
3anonnenueM, tun 201020/51-18-04-22-120/837 (Jumo), 1 naT4rKa TEMIEPaTyphl B
ktoBeTe npotoyHoit BP31.20.200 — B cooTBETCTBUU C PUCYHKOM 2.9.

["aiika KOMOMHUPOBAHHOTO
pH-anexTpona

Komb6unuposauusiii pH-31exTpos
C TeJICBBIM 3aIOJTHEHUEM,
- tun 201020/51-18-04-22-120/837 (Jumo)

JlaTumk TemnepaTypsl

Tpy6ka AISI 316L
(ciuBHAas)

CnvuB BOoOHOWM
cpeabl

KIOBETHI IIPOTOYHOMN
BP31.20.200

TpyOxa AISI 316L .

(monBosIIIAsN) -
Nogaya BogHOM

cpenbl

a 9]

Pucynoxk 2.9 — Yemanoska kombunuposannozo pH-snexmpooa u damuuxa
memnepamypbul (Ha npumepe UCHOAHeHUsl Klogembl npomoyuxou BP31.20.200)
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[Ipumep pacnonoxeHus
OCK-10617/7 u JaTYuKa

AIIEKTPOIA

CTCKIIAHHOI'O
KIOBCTC

TEMIIEPATYPBI B

BP31.20.200-02 — B cooTBeTcTBUU ¢ pucyHKOM 2.10.

Kpsimka
BP49.02.204

JlaTuuk
TeMIIepaTyphl
BP31.02.200

[11aii0a
= BP43.02.003

\KOJ‘ILHO

BP43.02.004

\9HCKTpOJI CTEKJITHHBIN

KOMOWHUPOBaHHBIN

;\QCK-10617/7 (K80.7)
! | MewMmb6pana

/

v@'ﬂtmu-l'

Kopnyc
KIOBETHI IPOTOYHOMN
BP31.20.200-02

a

KOMOMHHPOBAHHOTO
MPOTOYHOU

CnuB BOoaHOM
cpenpbl

Nogaya BogHOM
cpeabl

Pucynox 2.10 — Yemanoseka anexmpooa cmexkisaHH020 KOMOUHUPOBAHHO20 U OAMYUKA
memnepamypwvi (Ha npumepe ucnoiHerus Kiosemol npomoyurou BP31.20.200-02)
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[Ipumep pacnosioKeHUsl pa3iebHOM Maphl AMEKTPOJOB M JaTYMKA TEMIIEepa-
Typsb! B KtoBeTe mporounoid BP31.02.700 — B cooTBeTcTBUM € pUCYHKOM 2.11.

pH-35extpon
DIJIEKTPOJI

CpaBHEHHUS
Kpsimika P

BP49.02.203-01 Jatunk

TEeMIIepaTypbl
BP31.02.200

[ITai0a
BP43.02.003-01

Kombmo
BP43.02.004

ot 80 10 90

Komemo
BP43.02.004-01

MemOpana:

Kopmyc
BP31.02.710

TpyOxa
@ HapyxX. 6 x1

[Nopaya
BOOHOM

Tpy6Ka cpefsb!
[IBX CT-18 Crs
O 162 ﬂ BOLHON
PP cpenpl
a \ 0

Pucynox 2.11 — Yemanoska pazoenvroti napuvl 91eKmpooos u 0amuuxa memnepaniypbol
(Ha npumepe ucnonnenus Krosemol npomoyrou BP31.02.700)
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2.3.3.4 YcTaHOBKa 3nekTpodoB M faTynka TemnepaTtypbl 4S9 NPOBEAEHNS U3MEPEHMI
B MaructpasbHoM Tpybonposoge

JIyist ipoBeieHnsI M3MEPEHN B MaruCTpaJlbHOM TPyOOIPOBOJIE TPUMEHSIETCS
KOMIUIEKT JiJisi ycTaHoBKkH pH-3nexTponoB B maructpaibr BP31.02.400 (B mayibHEl-
mem komiuiekT BP31.02.400), mocTaBiasieMbIi 110 OTACILHOM 3asBKE.

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

VYcTaHOBKY 3JIEKTpOJAa M JaT4MKa TEMIEPAaTypbl B TOPU30HTAIBHBIA Maru-
CTpaJIbHBIM TPyOONPOBOJ M3 HEPXKABEIOUIEH CTadd C BHYTPEHHUM JUAMETPOM
He MeHee 50 MM, TPOU3BOAUTE B COOTBETCTBUHU C 3TUKETKOM BP31.02.4003T.

[Ipumep pacrnosioxeHus: KOMOMHUPOBaHHOTO pH-31ekTpojsa UM JaTymka TeM-
neparypsl B kopryce BP31.02.410 — B cOOTBETCTBUY C pUCYHKOM 2.12.

2.3.4 lNopgroTtoBka 6noka aatynkos bA-902MTI1

[Tpu nonyuenun 610ka narunkoB bJ[-902MII nubo nocie JIUTENTBHOrO Xpa-
HEHUs HEOOXOJMMO CHSThH 3aIUTHBIM KOJMAYOK ¢ KOMOMHUPOBAHHOIO 3JIEKTPOJA.
JI71s1 BBIOJTHEHHUS 3TOM ONEPALIMU B COOTBETCTBUU C PUCYHKOM 2.13 pekoMeHayeTcs:

— OTBEPHYTh CTOIOPHBIN BUHT;

— OTBEPHYTh KOXKYX U CHSITh.

[Tocne cHATHS 3alIUTHOTO KOJITayKa C 3JEKTPOJa YCTAHOBUTH KOXKYX Ha Me-
CTO, 3a()UKCUPOBAB €T'0 CTOMOPHBIM BUHTOM.

[ToAroTOBUTH JEKTPOJ KOMOMHUPOBAHHBIN B COOTBETCTBHH C IMACIOPTOM Ha
IIEKTPOL.

Coeaunuth 6710k gatuukoB bJ[-902MII ¢ 6iokoM mpeoOpa3oBaTENbHBIM Ka-
oenem coenuauTeNbHBIM K902MILL (mmuHo#t ot 5 mo 100 M), BXOAAIIUM B KOM-
IJIEKT MOCTABKH.

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

I pumeuanue— ]Inga yrooctBa MoHTaxka 6moka natunkoB bJ[-902MII gomyckaetcs
OTCOEIMHUTH Kabenb 0T KOpoOKH KiIeMMHOM. /11 aTOTO Cienyer:

— OTBEpHYTb YETHIPE BUHTA, YJEPKUBAIOIIUX MEPEIHIOI0 MTAaHETh KOPOOKU KIEMMHOM;

— 0CJIa0UTh KJIEMMHHUK BUHTOBOW U JIEMOHTHPOBATH KaOEIIb.
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KomOunupoBaHHbIH
AIIEKTPOJ

JlaTunk

TeMnepaTypH\
Kopmyc

HanpaBneHue
noToka

<=

a — Yemanoska KoMOUHUPOBAHHO20 31eKmpooa u Oam4uka memnepanypbl
6 MA2UCMpanibHblil mpyoonposoo

3arnymka BP31.02.421 ¢
mrarioont BP31.22.401 u
koJsierioMm 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 mpyoonposoo

* BXOAUT B KOMIUIEKT Juisl ycTaHOBKU pH-amekTpoaoB B maructpains BP31.02.400.

Pucynok 2.12
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BuHT _g—
CTONIOPHBIN

DNEeKTPO
KOMOMHHUPOBaHHBII

Kommagok
3AIUTHBIN

Pucynox 2.13
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2.3.4.1 YcTaHoBKa KOPOOKM KIEMMHOWA

3akpenuTh KOPOOKY KJIEMMHYIO B MECTE, HCKIIOYAIOIIEM BO3MOKHOCTD MOIa-
JlaHHUsl HA Hee BEPTUKAJIbHO MaJalolluX Kameidb BOJBI, TaK Kak KOpoOka KieMMHas
BBIIIOJIHEHA B KOPITYCE CO CTENEHbIO 3auThl [P6S.

PacnonosxeHue u pa3Mep OTBEPCTHM JUIsl KpPEIUIEHUsI KOPOOKHM KIIEMMHOM — B
COOTBETCTBHUM C PUCYHKOM 2.14.

[ToBepXHOCTH
KpEIUICHUS

4,2

2 OTB.

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

MonTaxx kabesns B KOpoOKe KIEMMHOM MPOU3BOIUTH B COOTBETCTBHH CO CX€-
MO pazienku kabes, MpuBeeHHON Ha pucyHke 2.15.

[Ipu cOopke KOPOOKHU KIEMMHOUW BUHTHI MEPEHEN MMaHENN 3aTAruBaTh MOCTe-
IIEHHO, IOOYEPEIHO C TUAMETPAIBHO TPOTUBOIIOJIOKHBIX CTOPOH.

IHpumeuanue— Ilpu coopke KOpoOKH KIEMMHOM 0OpaTUTh BHUMAHHUE HA TIOJIOKECHHE
VILTOTHUTENbHOM Tpokiaaku. OHa JoMKHa OBITH PaclojoXKeHa M0 BCeMy MepUMETpy Ta3a mepe-
HEW MaHemu.
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Cxema
paszmenku kabenss  KiiemmHuk
BUHTOBOH

Pucynoxk 2.15 — Kopobka knemmuas (6uo 6e3 nepeoueti namenu)

2.3.4.2 YctaHoBka 6noka gatumkos b-902MI1 npu npoTo4HOM crnocobe namepeHui

Jlnst mpoBenieHrs U3MEPEHU MPOTOYHBIM CITOCOOOM MPHUMEHSIOTCS KIOBETHI
MPOTOYHBIE, TOCTABIISIEMbIE 110 OTAEIBHOM 3asBKeE:

e xtoBeTa nporouHas BP43.12.600 (moacoequHeHUE C TOMOIIBIO 00KUMHBIX
(GUTHHTOB T TPYOKY Drapyx. 6 MM);

e kitoBera npotouyHas BP43.12.600-01 (mpucoeaunurensHast pe3b0a Guapyx. /2).

VYcranoBky 6soka gatunkoB bJ[-902MIT nmpou3BoAUTE B COOTBETCTBUU C ITH-
ketkoit BP43.12.6000T.

[Tpumep pacnonoxenus Oioka aataukoB bJ[-902MII B kroBeTe mpOTOYHOU
BP43.12.600 — B cooTBeTCTBUU ¢ pUCYHKOM 2.16. [Ipu npoBeneHnn u3MepeHuil Ko-
BETa MPOTOYHAS JOJDKHA PACIOaraThCs BEPTUKAIBHO.
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laiika
KIOBETBI IIPOTOYHOMN
BP43.12.600

biok gaTunkoB
b1-902MII

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

Kopmyc
KIOBETBI IIPOTOYHOM
BP43.12.600

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

a o
Pucynoxk 2.16 — Pacnonoscenue oaoxa oamuurxos bJ[-902MI1
npu NPOMOYHOM CHOCOOEe UMepeHUll
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2.3.4.3 YctaHoBka 6noka gatumkoB b[-902MI1 ans npoBeaeHnUst N3MEPEHUIA B Maru-
cTpasnbHOM Tpybonposoae

Jlns mpoBeAeHUsT U3MEPEHUN B MarucCTpalibHOM TPYyOOINPOBOJE U3 HEpikaBe-
IOIIEH CTallu MpUMEHSETCS] KOMIUIEKT MOHTaxHbIX yactedr BP43.02.600 (manee —
KOMIUJIEKT), TOCTaBIISIEMbIN 110 OTACIBHOM 3asBKE.

KoMmruiekT uMeeT 1Ba UCTIOTHEHUS

— ucnonaenne BP43.02.600 — myist MOHTa)ka B TOPU30HTAIBLHBIA TPYOOIIPOBO/T;

— ucnonHenue BP43.02.600-01 — g MoHTaxa B TpyOOIpoBo JIt000i1 OpH-
CHTaIlUU.

YcTaHOBKY KOMIUIEKTa MOHTaXHBIX yactei BP43.02.600 npou3BoaAUTh B CO-
orBeTcTBUM C 3TUKETKOM BP43.02.6000T, mpu 3TOM clenyer yuyuThbIBaTh 3HAUCHUE
JUTMHBI AJIEKTPOIHOM YacTH Ostoka nataukoB bJ[-902MIT (tabmuia 2.3).

Tabnuya 2.3

B munnumerpax

JImMHa 3IEKTpOAHON YacTh PexomenayeMblii BHYTpEHHUIN AHAMETP
6si0ka gatuukoB b/1-902MIT MarucTpajbHOro TpyOOIpoOBO/a, HE MEHEE
(pucynok 1.10) O603HaYeHNE KOMIIJIEKTA
BP43.02.600 BP43.02.600-01
70 70
105 105 70

Pacnionoxenue 6noka gatunkoB BJ-902MII npu npoBeneHnn u3MepeHuid B
MarucTpajJbHOM TPyOONpPOBOJAE MOJKHO COOTBETCTBOBAaTh pUCyHKaMm 2.17a, 2.176.
Jonyctumoe otkinoHeHue 610ka qataukoB bJ1-902MII ot BepTukamm — 45°.

[Ipu pemonTaxe Onoka natuukoB bBJ[-902MII 3aBepHyTh B TpyOy
BP43.02.601 xomruiekT 3armyuiku Tpyoomnposoja BP43.02.630 (pucynok 2.178).

2.3.4.4 YcraHoska broka gatumnkos 51-902MI1 ans npoBeaeHUst 3MePEHuin Ha rmybuHe

JInst npoBeieHrs U3MEPEHUI Ha TIIyOMHE CIIeyeT YCTAHOBUTH OJIOK JaTYMKOB
BJ1-902MII takum 00pa3om, 4TOOBI MCKIIOYUTH MEXAHWYECKYIO HArpy3Ky Ha Ka-
0eJib, HalIpUMEP, B METAIUIMYECKON TpyO€e B COOTBETCTBUU C PUCYHKOM 2.18.

['mybuna morpyxkenusi 6;10ka natunikoB bJ[-902MII B 3aBucuMOCTH OT THUIIa
MPUMEHSEMOT0 ANIEKTPOIa IpuBeaAeHa Tadauue 2.4.

Tabnuya 2.4
Tun npuMeHseMOoro 3J1eKTpoia I'mybuna
MOTPY>KEHUSI, M
DNeKTpoJ] CTeKITHHBIN koMOnHupoBanHelii DCK-10617/7 2,5

Komb6unmnpoBanusiii pH-31€KTpo ¢ refieBbIM 3al0JHEHUEM,
tun 201020/51-18-04-22-120/837

pH-3nexTpon c resneBoii cucremoii cpaBHeHus, Tvn InPro 4800
Komb6unnposauusiii pH-anextpog G201S

Kom6unuposansslii pH-anekrpon ID 4510 2,0
Komb6unnposannsiii pH-anextpog ASPA3111-100-2.1M 3.5
Kombunuposausslii pH-anekrpon SZ 195.2 ’

3,5%

* _ U1t OJIOKA TAaTYUKOB ¢ 0a30BOM UIMHON Kadeist 4 M
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! biok maTunkoB
] Bb1-902MI1

laiika
BP43.02.602*

Tpy6a BP43.02.601%

MaruncrtpanbHbii
TpyOOIIPOBO

BP43.02.601-01%*

a — Yemanoexa 6 — Yemanoska
onoka oamuuxoe b/J-902MI1 oroxa damuuxos B/[-902MIT
C UCNONL308AHUEM KOMNICKMA C UCNONIL308AHUCM KOMNICKMA
BP43.02.600 BP43.02.600-01
- laiika

e ]

BP43.02.602*

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

TpyOa
BP43.02.601*

6 — Ycemanoska 3aznywku BP43.02.631 ¢ konbyom 042-048-36-2-2

*BX0oauT B KOMIUIEKT MOHTaXHBIX yacteid BP43.02.600.

Pucynox 2.17
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Merammueckas Tpyoa

EMKoCTB ¢
aHAIU3UPyEMOU
cpenou

['myOuHa norpyKeHus
(Tabnuua 2.4)

Pucynox 2.18 — Pacnonoowcenue o1oka oamuuxos BJ/[-902MI1
0J151 NPOBeOeHUst UBMepeHUll Ha 2llyOuHe

2.4 BknroyeHue pH-mempa

s Brmouenust pH-merpa nepesectu nepexitouaresib «CETby B monoxenue
« | », IpH 3TOM JTOJDKEH 3aropeThest cBeToBOM nuankarop « CETby 3enenoro nsera.
Bxurouenne pH-MeTpa Tak jke COpOBOXKAAETCS 3BYKOBBIM CUTHAJIOM.
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Ha skpane mHImMKatopa Ha HECKOJBKO
CCKYHJ IIOSIBUTCSA DKpaH-3aCTaBKa B COOTBET- 000 “B30P”
CTBHHM C pUCYHKOM 2.19.

[amee pH-meTp mnepenner B pexum MAPK-902

WU3MEPEHUN.

www.vzornn.ru

Pucynok 2.19

2.5 OKkpaHbI usmepeHuU
pH-MeTp nmeert ciieayromme 3Kpanbl peKuMa U3MEPEHUM:

— 9KpaH pexuMa U3MEpPEHUN OJHOro KaHaia (Hampumep, kaHana A) B COOT-
BETCTBUU C pucyHkamu 2.20, 2.21;

NAN 1.0-11.0
A * A

pH 9-1 8 aac _1 200 vB

3AC -160 mB
22.0 °C 22.0 °C
Pucynox 2.20 Pucynox 2.21
— DKpaH peXHUMa HU3MEPEHUM JBYX VAT 9.0-11.0
kaHaoB (A u B) B COOTBETCTBUM C pUCYH- A

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

Pucynox 2.22

Il pumeuanue— PexxuM U3MEPEHNH, a TaK K€ YACICHHbIE 3HAYEHMS I1ApaMETPOB HA
pucyHkax 2.20-2.22 MOTyT OBITh APYTHMH.

[Tepexoa OT OHOrO 3KPAHHOTO MEHIO K JPYroMy MPOU3BOAUTCS MOCIIEI0BA-
TeJIbHBIM HaxxaTueM KHonku « KAHATT».

Ha skpanax MHIUIMPYIOTCS Ha3BaHUs KaHanoB (A wnu B), auama3oH usmepe-
HHUI 10 TOKOBOMY BBIXOIY JUIS Ka)KIOI0 KaHajla M W3MepeHHble 3HaueHuss pH amubo
pH, npusenennoro k 25 °C, nu6o IIC, a Takxe TemMnepaTypsl.
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2.6 IKpaHbl 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.

Bxonx B pexxum MEHIKO w3 pexima w3MepeHuil MPOU3BOIUTCS HaKATHEM
MEHIO |

BBOA
pH-MeTp uMmeeT Tpu SKpaHHBIX MEHIO:
— MEHHIO [A];
— MEHIO [B];
— MEHIO [A] [B].

KHOIIKH ).

Okpannoe MmeHio MEHKO [A] wm
MEHIKO
MEHIO [B] oroOpaxaeTr cocrosHHe WHIU- A
BUyaJbHBIX MTapaMETPOB KaHaia B COOTBET- FPAOYUPOBKA
CTBUH C pUCYHKOM 2.23. HACTPOWKA
ANEKTPO[L
PEXUM: pH
TOK. BbIXOL4: 0-5 mA
» BbiXOA
Pucynok 2.23
Oxkpannoe meao MEHKO [A] [B] oto6- MEHIO
paXkaeT M TIO3BOJIICT U3MEHSTh TapameTpbl pH- A B
MeTpa 00IIuUe JIjIsi 000MX KaHAJIOB. DKpaH B CO- NMAPOJb: OTKIN
OTBETCTBUH C PUCYHKOM 2.24. 3BYK: BKI

HACTPOMKA RS-485

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

Pucynox 2.24

Bhiienenne HEOOXOAMMOIO IyHKTAa MEHIO IMPOM3BOJIUTCS MapkKepoM «P>».
[Tepememenne Mmapkepa « P> » BBEpPX U BHHU3 110 SKpaHy — KHOITKaMHU «{», «O».
s Beixoma u3 skpanoB MEHKO cnenyer ycranoBuTh Mapkep Ha CTPOKY

MEHIO N

BBIXO/I 1 HaxaTh KHOIIKY «
BBO[,

).
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2.6.2 MNopsigok Habopa vncnosbix 3HaveHun B MEHIO [A], MEHIO [B] 1
MEHIO [A] [B]

pH-MeTp mo3BossieT mpu HEOOXOAMMOCTH HM3MEHSTh YMCIIOBbIC 3HAUYCHUS B
CTPOKax MEHIO JIU0OO BBOJAUTH HOBBIE. DTO OTHOCUTCS, HAIPUMEP, K pazjiesiaM BbIOO-
pa NporpaMMHUpPyEMOTro Irana3oHa U3MEPEHUH, BBOAY 3HAYCHUN YCTABOK U MPOYHM.

[TepemerieHue mo cTpoke BiIeBo ocyinectBisercs knomnko « KAHAITy.
MEHIO

BBO[,
YBenuueHue 1mb0 yMeHbIIeHHE [UPPbI — KHOIKAaMHU @, «Oy.
Jl51s BBOJI@ TMOO M3MEHEHUSI YHCIIOBOTO 3HAUYCHUS HYKHO:

— YCTaHOBUTb MapkKep « P> » Ha HYKHYIO CTPOKY;

— HaXXaTb KHOIIKY « MEHIO
BBO

».

HepCMGHICHI/Ie I10 CTPOKC BIIPAaBO OCYHICCTBIIACTCA KHOIIKOM «

». bynet murars nepBas udpa;

KHOIIKaMH «G», «&» YCTAaHOBUTDH 3HAUCHHUC HepBOﬁ I_[I/I(l)pbl;

— HAXKaTb KHOIIKY « MEHIO
BBOO

». Bynet murats BTopas uudpa;

— KHOIIKaMH «G», «&» YCTAaHOBUTDH 3HAUCHHUC BTOpOﬁ I_II/I(l)pBI;

MEHIO

— HAXKaTb KHOIIKY « BBO[ ». YCTAaHOBUTH OCTAJIbHBIC HI/I(i)pLI.

[Tocne ycraHOBKM Bcex UU(p U €IUHUI] U3MEPEHUN (Korjga He OyaeT MuraTh
HU OfHa LKU(pa) HYKHO KHOIIKAaMHU «, «O» YCTAaHOBUTH MapKep «P>» Ha JAPYTyIO
CTPOKY U YCTAaHOBHUTD, €CIIU TPeOyeTCs, BTOPOE 3HAYEHUE.

[Tocne ycraHoBKM Bcex HU(p U €NUHUI] UBMEPEHUN (Korjga He OyaeT MUraTh

HU ojHa 11dpa) HY>)KHO KHOIKAMU «r, «» YCTAaHOBUTH Mapkep «P>» Ha CTPOKY
MEHIO

BBO

BbIXO[ n HaxkaTh KHOTIKY « ».

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

A MEHIO

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

» BbIXof

Pucynok 2.25

Bxox B He0OXO0AMMBIN MMyHKT MEHIO TPOU3BOJAUTCS YCTAHOBKOM Mapkepa « P> »
MEHIO
BBO[

Ha HYXHYIO CTPOKY U Ha)KaTHEM Ha KHOIIKY « ».
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» NPAOYUPOBKA — nyHKT MeEHIO
NpeIHa3HAaYeH i1 Mepexola B MOJMEHIO
FrPAOYUPOBKA (1. 2.7). Dkpan — B coOT-
BETCTBUU C PUCYHKOM 2.26.

» HACTPOUKA — nyHKT MeH0
npeaHa3HaueH Ui Iepexoja B IOIAMEHIO
HACTPOWMKA. Dkpan — B COOTBETCTBHH C
pucyHkom 2.27.

B crpoke YCPEOHEHWE wmoxHO
YCTaHOBHMTb BPEMsI YCPEIHCHUS MOKA3aHUH B
nuara3one oT 0 7o 9 MuH.

«HACTPOWKA pH» — myHKT momme-
HIO IIPEHA3HAYEH I IPOCMOTpa U U3MEHE-
HUS NPEJEIIOB NPOrpaMMHUPYEMOr0 Juanaso-
Ha u3MepeHul pH mo TOkoBOMy BBIXOAY M
YCTaBOK. DKpPaH MOAMEHIO — B COOTBETCTBUU
C pUCYHKOM 2.28.

BAOHGK)YCTaHOBHTB3HaquHHI

A rPAOYUPOBKA

ABTOMATUYECKAA
PYYHAA

> BbIXOA

Pucynox 2.26

A HACTPOMKA

HACTPOIZIKA pH
HACTPOUKA tC
YCPEOHEHME: 0 muH

> BbiXOA

Pucynok 2.27

A HACTPOUKA pH

ANANMA30OH MIN: 1.0
ANANA3OH MAX: 11.0
YCTABKA  MiIN: 1.0
YCTABKA MAX: 11.0

» BbIXOA

Pucynok 2.28

— B ctpoke AVMATNA3OH MIN — ot 0,0 10 14,9 pH ¢ mrarom 0,1 pH;

— B ctpoke ANATMA3OH MAX - ot 0,1 1o 15,0 pH ¢ mrarom 0,1 pH;

— B ctpoke YCTABKA MIN — o1 0,0 1o 14,9 pH ¢ marom 0,1 pH;

— B ctpoke YCTABKA MAX — ot 0,1 o 15,0 pH ¢ mrarom 0,1 pH.

[Tocrme ycTaHOBKM HEOOXOJMMBIX 3HAYCHHH YCTaHOBHUTH Mapkep «P» Ha

MEHIO
BBOO

crpoky BbIXO[ u Haxath KHOMKY «

».

pH-metp mepeiiner B mogmento HACTPOWKA, 3amoMHHB yCTaHOBJICHHbIE

3Ha4YCHHA.
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«HACTPOWIKA tC» — myHKT moame- A HACTPOMKA tC

HIO TIPEIHAa3HAYCH IS TPOCMOTpa U U3MEHe-

HUS BEPXHETO Npenesia MporpaMMHUPYyEeMOTO

Jana3oHa U3MEpEHUN TEeMITepaTypHI. AWATNA3OH MAX: 0.0
DKpaH MOJMEHIO — B COOTBETCTBUHU C PUCYH-

KoM 2.29.

» BbIXO4
Pucynox 2.29

B crpoke JUATMA30H MAX moxHO ycTaHoBUTH 3HadeHue — oT mwiroc 30,0 °C
1o moc 99,9 °C ¢ marom 0,1 °C.

» JJIEKTPOJ — nyukt MeHio npe- SNEKTPON
Ha3HAYCH JJI [MPOCMOTpPA MMapaMeTpoOB JICK- A
TPOJHOM CHCTEMBI. DKpPaH — B COOTBETCTBHUH S = 100 %
¢ pucynkom 2.30. Ei = -35 mB
pHi = 7.0
> BbiXOo[

Pucynox 2.30

Ha skpaHe MHIMKAaTOpa 0TOOPAaKAIOTCSA 3HAYCHUS MapaMeTPOB JIaTYHMKa, OIpe-
JICJICHHBIC 10 Pe3yJIbTaTaM MOCIIEAHEH TP yHnPOBKH:

S — kpyTH3HA 3IEKTPOJHOM CUCTEMBI B % OT HOMHUHAJILHOTO 3HAYCHHS,

pHi u Ei — koopauHaThI N30MOTEHITUATBLHOM TOYKH JJICKTPOIHOM CHCTEMBI.

» PEXWMM — nyskr MeHIO nipeHa3HaueH IS BBIOOpa pekuMa U3MEpEHUit

KaHaJia.

MEHIO

Knonkamu «G», «O» 1 « BEOL » BBIOUPAETCS] HY>KHBIA PEKUM U3MEPEHUI:

¢ «pH» — m3mepenue pH, He npuBeneHHOM K 25 °C;
o «pHa2s» — m3mepenue pH, npusenennoii 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 1o 20 MA 160 ot 0 7o 20 MA.

HOCJ’I@JIOBaTeJ'IBHBIM HaXXaTHECM KHOIIKH « I\;E:lg » BBI6I/Ipa€TC$I Auaria3oH BbI-

XOJTHOT'O TOKA.
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2.6.4 Pabota ¢ akpaHHbIM MeHo MEHIO [A] [B]

A B MEHIO

MNAPOIlb: OTKn

3BYK: BKI

HACTPOMKA RS-485

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

Pucynok 2.31

» MAPOIJIb — nyHKT MeHI0 IIpeHa3Ha4YeH I OTPAHHUYCHHUS JOCTyIa K U3-
MEHEHHIO TapaMeTpoB pH-meTpa.

Ecim nmapons BeikimoueH «[TAPOJ1b: OTKIJl», To nepexon u3 pexxuma u3me-
pernii B peskum MEHKO nipoucxoaut 6e3 3ampoca mapods.

Ecnu mapons Brirouen «[MAPOJIb: BKJl», To npu nepexone u3 pexuma ns3-
mepenuii B pexxum MEHKO pH-meTp 3anpocut BBecTH naposb (aucio «12»).

[TosBUTCS PKpaH B COOTBETCTBUU C PUCYHKOM 2.32.

Ha skpane Oyner murarhb nepasi Hu@ppa, KOTOPYr0 HEOOXOAUMO BBECTH.

Kuomkamn  «{», «U» YCTaHOBHTH

3Ha4YeHHEe TepBoM mmdpel mapons «1» wu
MEHIO

BBO[
HAa4YHET MUTaTh BTOpas mudpa.
Kuonkamu  «4{M, «&» YCTaHOBHTDH

3HAQYCHHUE BTOpPOW HUGPBI Mapoys «2» U
MEHIO
BBO

BBEOWUTE MNAPOJIb:

HaXaTb KHOIIKY « ». Ha 9KpPaHC

iy

00

HaXXaTb KHOIIKY « ».

Pucynok 2.32

Ecnu maposb BBeieH npaBuiibHO, osButcs 3xkpadn MEHHO.

Ecnmn BBeeH HEBEpPHBIM  NapOJIb,
TO MOSIBUTCSA DKPAaH B COOTBETCTBUM C PUCYH-
KoM 2.33 u pH-MeTp neperaeTr B pexum us3-
MEpEHHU.

BBEAUTE NAPOIJb:

11

HEBEPHbIA NAPOJb !

Pucynok 2.33

» 3BYK — nyHKT MCHIO mMpeiHa3HAYCH Ui OTKIIIOYCHHS B CiIy4ae HeoOXo-
JMMOCTH 3BYKOBOI'O CHUTHAJIa aBAPUMHOW CUrHanu3anuu pH-merpa mpu mpessblie-
HUM u3MepeHHbIM 3HaueHneM pH, OJ1C nnu temneparypbl OpelesaoB 3anporpaMMHu-
POBAaHHOI'O THANa30Ha U3MEPEHNUHN 110 TOKOBOMY BBIXOAY.
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» HACTPOUKA RS-48? — TYHKT HACTPOVKA RS-485
MEHIO MpEeAHA3HAYEH ISl HACTPOMKU MHTEp- NPOTOKON: MoDBuS RTU
detica RS-485 u nporokona oOMeHa ¢ BHEII- 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 «@», « Oy u « MEHIO
BBOA

» MOJKHO YCTAHOBHUTD:

— B ctpoke «[MPOTOKOI/» mportokon oOMeHa ¢ BHEIIHHM YCTPOWCTBOM B
COOTBETCTBHUH C NIPUIIOKCHHUEM [}

— B ctpoke «APEC:» 3nauenne ot «1» m0 «247» (s npoTokoia oOMeHa
«MoDBuUS RTU») u 3unauenune ot «0» 10 «99» (s nporokosa oomena BSOP);

— B ctpoke « CKOPOCTb» 3nauenue ot «1200» 1o «115200x;

— B ctpoke «<HETHOCTby «HeT (N)», «HeT. (E)» wm «He4eT. (O)»;

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

» MO U KOHTP.CYMMBbI — nynkt MeHto npenHa3HaveH i uaeHTH(UKa-
IIUM JAHHBIX MIPOrPAMMHOTO OOecreueHus: 0003HaAUYCHUS, HOMEpa BEPCUU U MPOUYHNX
CBEJICHUI O MPOTrPaMMHOM OOECTICUCHHH.

Hpumeuanue—B HeJX NpeaoTBpallCHUS HECCAHKIIMOHUPOBAHHBIX HaCTPOﬁKH n
BMCIIATCIIbCTBA, NPUBOAAINIUM K HCKAXKCHUIO PE3YIbTATOB I/IBMepeHHfl, npeaAyCMOTpPEH TOJBKO
MMPpOCMOTP JAHHBIX IPOTrPaAMMHOTO oOecrieueHHs.

» TEMIMEPATYPA BI1 — nyskt MeHIO nipeIHa3HAYCH U1 MHANKAIUN TEM-
nepaTypsl BHYTpH Kopiryca 0Jioka npeoOpa3oBaTelbHOTO.

2.7 padyupoeka pH-mempa
2.7.1 Obwume ykasaHus

['pagynpoBKa mpOU3BOAUTCS:

— 1ipu BBOjic pH-MeTpa B 3KCILTyaTaIuro;

— TIpY TIOSIBJICHMH COMHEHUH B MPAaBWJILHOCTH paboThl pH-MeTpa;

— Tpu noayueHuu pH-meTpa u3 peMoHTa WM MOCTE ITUTEIHFHOTO XPaHEHUS;
— TIPU CMEHE DJICKTPOJIOB;

— OJIMH pa3 B JIBE HeAeH (U yalle, o Mepe He0OXO0UMOCTH ).
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['pagyupoBka MOKHA OCYIIECTBIATHCS MO OydepHBIM pacTBOpaM, COOTBET-
ctBytouum 'OCT 8.135-2004.

3nauenust BennuuH pH cranmapTHeIX OyQepHBIX pacTBOPOB NMPHUBEIACHBI B
IIPUIIOKEHUH b.

B pH-meTpe npenxycMoTpeHO 1Ba THIIA TPATyUPOBKHU:

— aBTOMAaTHUeCKas — MPOBOJIUTCS MO OJHOMY JIMOO IByM Oy(hepHBIM pacTBOpam,
BOCIIPOM3BOIAIIMM TIPU Temriepatype pactBopa (25 +0,2) °C 3nauenus pH 1,65 u 9,18;

— py4Hasi — IPOBOAUTCA [0 PACTBOPY C U3BECTHBIM 3HaueHHEM pH, Oam3zkomy
K u3MepsiemoMy 3HaueHuto pH npu skcrmyaranuu pH-metpa. 3nauenue pH pacTtBo-
pa, 10 KOTOPOMY MPOBOJIUTCS TPayUpOBKA, BBOAUTCS BPYUHYIO.

2.7.2 NogrotoBka K NpoBefeHuto rpagynpoBKu

['panyupoBky pH-meTpa ciemyeT NmpoBOIuTH Mpu TemmepaType OydepHbIX
pactBopoB (20,0 = 5,0) °C, npu 3TOM TeMIepatypsl AByX OydepHbIX pacTBOPOB HE
JIOJDKHBI oTi4aThest 6oiee, uem Ha 0,5 °C.

[lepen HavyasioM TpaJydpOBKH MPOBEPUTH MPABWIHHOCTH MOJIKIIOYEHUS 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 Os10Ka yCUITUTENS U HOMEP JaTYUKa TEMIIEPaTypbl TOJK-
HBI COBIIA/IaTh.

3anMBOYHOE OTBEPCTHE KOMOWHUPOBAHHOIO 3JIEKTPOJa JIMOO AJIEKTpojJa CpaB-
HEHUSI HEOOXOMMO OTKPBITh, 3alIIUTHBIN KOJIMAYOK JIEKTPO/Ia HEOOXOIUMO CHSITb.

[TpombiTe pH-35eKTpoABl M AaTUUK Temmeparypbl Oioka matuyukoB BJ[-902,
BJI-902A nubo snexkrpoanyto 4acTh Onoka gatuukoB BJ[-902MII chavana B au-
CTHWJLTMPOBAHHOW BoOJie (MOCIEAOBATEIbHO B JBYX COCYyHax), a 3aTeM B OydepHOM
pacTBope, 0 KOTOPOMY MPOBOIST TPayUPOBKY — Hampumep, B 0ypepHoM pacTBO-
pe, BocripousBosiieM 3Hauenue pH 1,65 npu temneparype pactBopa (25 + 0,2) °C.

[ToMecTuTh B HEUCTOJB30BABIIUMCS paHee Oy(]epHBI pacTBOp B COOTBET-
CTBUU ¢ pucyHKamu 2.35 u 2.36:

— 0710k matunkoB BJ1-902:

® U3MepUTENbHbIN AekTpoa (pH-3nekTpon);
® DJIEKTPO] CPABHEHUS;
® JaTYUK TeMIEpaTyphl.
— 0ok gatuamkoB bJ1-902:
® KOMOWHUpPOBaHHBIN pH-351eKTPOT;
® JJaTYUK TeMIEPaTyphl.
— Onok patunkoB bJI-902MI1.
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DNEeKTpo CPaBHEHUS
3Cp-10106-3,0(K80.4)

DIIEKTPOJT CTEKISTHHBIN
KOMOMHUPOBaHHBIN

9CK-10617/7

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

JlaTunk
TeMIIEpaTypbl

Cocyn ¢

pacTBOpPOM

\

HE MEHEE
50 mm
L~ \

Pucynox 2.35
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biok matuukos
b1-902MI1

KaoOemnn
VP6-ST

pH-amexTpon ¢ renesou
CUCTEMOU CpPaBHEHUS,
tun InPro 4800

JlaTuuk
TeMIIepaTyphl

| A A
|
HE MEHEee
50 Mmm
St
I Y Y
a o
Pucynox 2.36

Bxumtounts nutanue pH-MeTpa u 40KAaThCsl yCTAHOBUBIIUXCS TOKA3aHUM.
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2.7.3 lNpoBeneHne aBToMaTnUYeCKon rpagynpoBKu

1 Kuonkoit «KKAHAJT» BKIIOUNTH peXXUM M3MEPEHUI TOrO KaHajia, KOTOPBIH
HEO0OXO0IMMO OTIpayupoBaTh (HarpuMmep, kaHai A).

MEHIO »
BBOA

MOSIBUTCSL 9KpaH B COOTBETCTBUH C PHCYH-
KoM 2.37.

2 HaxaThb  KHONKY  «

3 VYcTaHoBUTH Mapkep «P>» Ha CTPOKY

«TrPAOYUWPOBKA» wu HaxaTh KHOIKY
«MEHIO  HosBHTCSH 9KpaH B COOTBETCTBHH
BBOA

C pucyHkoMm 2.38.

4 YcraHOBUTH Mapkep «P>» Ha CTPOKY

«ABTOMATUYECKASA» 1 HaxkaTh KHOTIKY
MEHIO
BBOO

C pucyHkom 2.39.

« » — INOABUTCS 3KpaH B COOTBCTCTBHU

5 VYcraHoBUTH Mapkep «P>» Ha CTPOKY

«BbIMMONMHATb» w HaxaTeh  KHONKY

«MEHIO , _ osBHTCH DKpaH B COOTBETCTBHM
BBOO

¢ pucyHkom 2.40.

A MEHIO

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

» BbIXof

Pucynox 2.37

A rPAOYUPOBKA

ABTOMATUYECKAA
PYYHAA

> BbIXOA

Pucynox 2.38

A rPAOYUPOBKA
ABTOMATUYECKAA

pH 1.70

275 mB

BY®EP Ne1
BbINOJIHUTDb

> BbIXOA4 25.0°C

Pucynok 2.39

A rPAOYUPOBKA
ABTOMATUYECKAA

275 mB

00 mMuH

BY®EP Ne1

> BbIXoa 25.0 °C

Pucynok 2.40
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Ecmu 3mauenme pH OydepHoro pac-

rPAOYUPOBKA
TBOpa AaBTOMATHUYCCKU HE OIpCACIICHO, ABTOMATUYECKASA
MMOABUTCA 3KpaH B COOTBCTCTBHU C PUCYH-
koM 2.41. Cnenyert oopaTuthes K 1. 2.12. OWMBKA TPAOYUPOBKU !

BY®EP HE OMNPEQOEJEH !

Pucynox 2.41

6 Ecmu 3nauenue pH OydepHoro pactBopa aBTOMAaTHYECKH OIPEEIIEHO, IO-
saButTcsl 3HaueHue pH OydepHOro pacTBopa M HaYHETCS 3aMOJIHEHUE MPOTpecc-MeTpa.
[Tocne 3amoHeHus MPorpecc-MeTpa MOSBUTCS SKPaH B COOTBETCTBUU C PUCYHKOM 2.42.

. rPAOYUPOBKA
ABTOMATUYECKASA

HpOFpCCC—MGTp\ p H 1 _ 6 5

275 mB
BY®EP Ne1 00 muH

» NMPOOOIIKUTL  25.0 °C

Pucynox 2.42
7 YcTaHOBUTH Mapkep «P>» Ha CTPOKY FPAIYVIPOBKA
«I;\IIIFI;S},(E)I,OJ'I)KVITb» U HaxaTb KHOIIKY A ABTOMATUYECKAS
« » — MOSIBUTCS SKpaH B COOTBETCTBUU
BBOA, pH 1.65
C pUCYHKOM 2.43. 275 mB
BY®EP Ne1 00 mMwuH
BbINMOJIHUTb
> BbiXOoad 25.0°C
Pucynox 2.43

8 Ecnu rpagynpoBka 1o Bropomy 0ypepHOMYy pacTBOpy He Tpebyercs, ycTa-

HOBHUTH Mapkep «P» Ha cTpoky «BbIXO[» u HakaTh KHOTKY « gsg}g » — TOSIBUT-

Csl PKpaH B COOTBETCTBUH C PUCYHKOM 2.44q.
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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 0
Pucynoxk 2.44

IIpumeuanue— DKpaH B COOTBETCTBUH C PUCYHKOM 2.436 TIOSBUTCS, €CJIA 3HAYCHUS
UHIUIUPYeMbIX TapamerpoB (S win Ei) Beixomst 3a momycrumeie npeaensl. Cieayer o0paTUThCs

Ko 2.12.

9 VcraHoBuTh Mapkep «P>» Ha CTpo- 5
ky «BbIXOOd» wu HaxaTeh  KHOINKY COXPAHUTD *
«MEHIO . _ nosBuTes OKpaH B COOTBETCTBHUH > OA
BBO
C pUCYHKOM 2.45. HET
Pucynok 2.45
YcTaHOBUTE Mapkep «P>» Ha CTPOKY
AA 1 HaxaTh KHOIKY « Beop ) ~ OABHATCA ABTOMATUYECKAS
DKpPaH B COOTBETCTBUM C PHUCYHKOM 2.46. pH 9_20
['panynpoBka mo omHoMy OydepHOMY pac- -160 mB
TBOPY 3aBEpIICHA. BY®EP Ne2 00 muH
BbIMOJIHUTb
> BbIXOA 25.0°C
Pucynok 2.46

10 Jlnst rpamyupoBKyU 110 BTOpoMy OydepHOMY pacTBOPY, BOCIIPOU3BOISIIIEMY
3nauenue pH 9,18 npu Ttemneparype pactBopa (25 =+ 0,2) °C, wu3sBieub
pH-amexkTpoasl u maruuk temmeparypbl Oioka gataukoB BJ[-902, BJI-902A nubo
pabouyro yacth Osioka matuukoB bJ[-902MII u3 mepBoro OydepHOro pactBopa u
MPOMBITh UX B JUCTHUJUIMPOBAHHOM BOJI€ (ITOCTIE0BATEIBLHO B JIBYX COCY/Iax).

3aTeM NPOMBITh UX B OTJEILHOM 00BeMe BTOPOro 0y¢hepHOTro pacTBOpa M Io-
MECTUTh B HEUCIOJB30BAaBIIUNICS paHee BTOpou OydepHbiii pacTBop. JloKmaTbes

YCTaHOBUBIIMXCS NTOKa3zanui pH-merpa.
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11 Ha skpaHe B COOTBETCTBHM C pH- rPAQYMPOBKA
cyHkoM 2.41 ycTaHOBUTH Mapkep «P» Ha A ABTOMATUYECKAS
crpoxy «BbIMOJIHUTb» u naxxate kHOIKY pH — ——
«MEHIO . _ nosBuTes 9KpaH B COOTBETCTBUU )
BBO[, -160 ~mB
¢ pucyHKoM 2.47. BY®DEP Ne2 00 muH
> BbIXOA 25.0°C
Pucynox 2.47

Ecnu 3nauenue pH OydepHoro pactsopa aBTOMaTHYECKU HE OMPEIETIEHO, T0-
SIBUTCS 9KpaH B COOTBETCTBHUH C pUCYHKOM 2.41. CrnemyeT oOpatuthes K 1. 2.12.

12 Ecnu 3Hauenue pH BTOporo OydepHOro pactBopa aBTOMAaTUYECKH OIpe-
JIeJIeHO0, NosIBUTCS 3HaueHue pH OydepHoro pactsopa u HayHETCs 3alIOJIHEHUE IIPO-
rpecc-Merpa. 1locie 3anomHeHus nporpecc-MeTpa MOosBUTCS KPAaH B COOTBETCTBHH C
pUCYHKOM 2.48.

) FrPAOYUPOBKA
Hporpecc METP | . ABTOMATUYECKAS
-160 mB
BY®EP Ne2 00 muH
» MPOOOTXKUTD 25.0°C
Pucynok 2.48
MEHIO
13 HaxaTb KHOIIKY « BBON » — IIOSIBUTCSL DKpaH B COOTBETCTBUU C PUCYH-

KoM 2.44a.

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

BBO

« » — MOSIBUTCSI DKPaH B COOTBETCTBUU C PUCYHKOM 2.45.

YcranoButh Mapkep «P» Ha cTpoky A M HaxaTh KHOIKY « '\;EHE » — TO0-

SBUTCSI 5KpPaH B COOTBETCTBUU C pUCyHKOM 2.37. ['pagynpoBka 1no aBym OyQepHbIM
pacTBOpaM 3aBEpIICHA.

['pagynpoBKa BTOPOro KaHajla U3MEPEHHUI MPOU3BOAUTCS aHAJIOTUYHBIM 00pa-
30M.
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2.7.4 lNpoBeaeHne py4yHoOU rpagynpoBKU

1 Bxurounts pH-meTp.

2 Kuomnkoit «KKAHAJT» BKIIOUHTH peXXUM M3MEPEHUH TOrO KaHaja, KOTOPBIH
HEO0OXO0IMMO OTIpayupoBaTh (HarpuMmep, kaHai A).

MEHK)»
BBO[

MOSIBUTCS DKPaH B COOTBETCTBUM C PUCYH-
KoM 2.49.

3 Haxatp KHONKY «

4 VYcTaHoBUTH Mapkep « P » Ha CTPOKY

«TrPAOYUPOBKA» wu HaxaTh KHOIKY
MEHIO
BBOLO

¢ pucyHkoM 2.50.

«

» — INOABUTCS 3KpaH B COOTBCTCTBHHU

S VYcraHoBuTh Mapkep «P» Ha CTPOKY
MEHIO = _
BBO[,
NOSIBUTCSA 3KpaH B COOTBETCTBUU C PHUCYH-
KoM 2.51.

«PYYHASA» n HaxaTh KHOIKY «

MEHIO
BBO[

MOSIBUTCSI 9KPaH B COOTBETCTBUU C PUCYH-
KOM 2.52.

6 Haxarp KHONKY  «

A MEHIO

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

» BbIXof

Pucynox 2.49

A rPAOYUPOBKA

ABTOMATUYECKAA
PYYHAA

> BbIXO[

Pucynok 2.50

A rPAOYUPOBKA
PYYHAA

pH 9.18

-160 mB

> MPOOOIIXKUTD 25.0 °C

Pucynok 2.51

A rPAOYUPOBKA
PYYHAS |

pH —-09.18

~ 1> -160 mB

» BBEOWUTE
3HAYEHUE 25.0 °C

Pucynox 2.52
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BBectu usBecTHoe 3HaueHue 6yhepHo- FPALYMPOBKA
o pacTBOpa, IO KOTOPOMY IHPOBOAUTCS I'pa- A PYYHASA
nyupoBka. [locne BBoia 3HaueHus (Korja He H 9 1 5
Oyzaet MuraTh HU oJiHa IU(pa) HaXKaTh KHOTI- p .
Ky « MEHIO . ' nossures 9KpaH B COOTBET- —~160 mB
BBO
CTBUH C PUCYHKOM 2.53.
> BbIXOA 25.0°C
Pucynok 2.53
7 HaxaTp KHOIKY « “;E:'g » — TOSIBUTCA 3KpaH B COOTBETCTBUM C PHUCYH-

KoM 2.44a.

8 YcranoBute Mmapkep «P» Ha ctpoky «BbIXOO» u HaxaTh KHOIKY
MEHIO

BBO[
MEHIO
YcraHoBUTh Mapkep «P» Ha cTpoky [JA u HakaTh KHOIKY « BBON

«

» — MOSIBUTCS DKPAH B COOTBETCTBUU C PUCYHKOM 2.44.

» — IIO-

SBUTCA 9KpaH B COOTBETCTBUU C pUCYHKOM 2.37. Py4yHasi rpaiynpoBKa 3aBepIIcHA.
['pagyrpoBka BTOpOro KaHajia U3MEpEHUN MPOU3BOIUTCS aHAJIOTUYHBIM 00pa-
30M.

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

JInst mpoBenieHusl U3MEpEeHui crneayer noAroroButs pH-Metp k paborte B co-
OTBETCTBUHU C mil. 2.3, 2.7. Bkntounts pH-mMeTp u yoeauThces:

— B COOTBETCTBUU MMapaMETPOB aHAIU3UPYEMO cpebl 1. 1.2.6;

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

BHUMAHME: Pe:xum uzmepenuii pHzs ucnob3oBarh TOJABKO AJIS YM-
cThIX Bo, coaepxamux COz u NH3! JIna ananusupyemoii cpenbl, umeromeii
BBICOKYIO YACJbHYI0 3JIEKTPHYECKYI0 IPOBOAUMOCTD (ChIpasi BOAA, ceTeBasi BO-
12, OCBETJIHMTEJH, COJIeBble OTCEKH KOTJIOB CPEJAHEro JAaBJeHUS U Mp.), MPHUBe-
nenust pH k 25 °C ne cymectByert. /lii1 TAKMX BOJ NPaBUJIbHEEe BCEro U3MepPsTh
pH npu remneparype 6u3koii k 25 °C.

IIpumeuanue— Ilpu nosaBieHNY COMHEHUN B NIPAaBUIBHOCTU NOKa3aHuii pH-Merpa
IIPY BBITIOJTHEHUH M3MEPEHHH, a TakKe Mepe]] MOBEPKOM MPOBECTH TEXHUUECKOE 00CITy)KUBaHHUE B
COOTBETCTBUH C PA3JENIOM 3.




69

2.8.2 NpoBeeHVe n3mepeHnt B NPOTOYHOM pexunme

2.8.2.1 [Ipy mnpoBeAeHUM U3MEPEHHUH C MCHOJb30BAHUEM TI'HAPONAHEHN
I'T1-902-700 (I'T1-902/1) cnenyer:
— MOAKJIIOYUTH THAPONAHENIb K MPOOOOTOOPHUKY C MOMOIIBIO MOABOASIIEH
TpyOKH;
— T0JaTh AaHATTU3UPYEMYIO CPELY;
— o0ecneunTh CBOOOAHBIN CIIMB U3 TUAPOIAHENH;
— MPOBEPUTH FEPMETUUYHOCTH BCEX COCTUHEHUI;
— YCTaHOBUTH PACX0]l aHATU3UPYEMOU Cpeibl Yepe3 THIPONaHeb:
a) ot 3 1o 120 qv*/4 ipu pa6ote ¢ ruaponanensio I'TI-902-700;
6) ot 6 g0 120 av*/4 npu pabore ¢ ruaponanenso I'TI-902/1;
— CHSTHh YCTAaHOBUBIIMECS MOKa3aHUs ¢ MHANKaTopa pH-meTpa nubo BHelIHe-
ro yCTpOMCTBA, eciii pH-MeTp K HEMY MOJKIIIOYEH.

2.8.2.2 IIpn nmpoBeNEHUM WU3MEPEHUN C HCNOJb30BAHHEM KIOBETHI NPOTOY-
HOM CIIeyerT:

— I0JATh AHAIMU3UPYEMYIO Cpelly B KIOBETY IIPOTOUYHYIO C IIOMOIIBIO ITOJBO-
Jsen TpyoKu;

— obecneyuTh CBOOOIHBIN CIIMB U3 KIOBETHI IPOTOYHOM;

— MPOBEPUTH TEPMETUYHOCTH BCEX COEAMHEHMIA;

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

— CHSATH YCTAaHOBUBILIKECS MMOKa3aHUs ¢ MHAUKaTopa pH-merpa nubo BHemHe-
IO yCTPOMCTBA, eciu pH-MeTp K HEMy IMOJKITFOUYEH.

2.8.2.3 IIpu npoBeaeHNY U3MEPEHUN B MArMCTPAJILHOM TPYOONPOBO/IE ClICTy-
eT:

— TOJaTh aHAIM3UPYEMYIO CPEy B MAarUCTPAIbHBINA TPYOOTIPOBO/I;

— YCTaHOBHUTH PACXOJ AHATM3UPYEMON CPEIbl B AMAIa30He OT 6 10 120 am>/u;

— o0ecleunTh NaBJIeHUE aHATU3UPYEMOU Cpelibl B COOTBETCTBUU C TalJu-
uei 1.3 (B 3aBUCUMOCTH OT TUIIA TPUMEHSIEMOTO AJIEKTPOA);

— CHSTb YCTAaHOBUBILIMECS MOKa3aHUsl ¢ MHAMKaTopa pH-meTpa nmubo BHENIHE-
ro yCTPOMCTBA, ecii pH-MeTp kK HEMY MOJIKIIFOUEH.

2.8.2.4 ITpn mpoBenEeHNH U3MEPEHHUIN NMOIPYKHBIM cnocodom pH-merpom ¢
omoxom gatuukoB b/1-902 (BJ1-902A) cnenyert:

— CHSATh 3aLLUTHBIN KOJITAYOK C JIEKTPoAa (€CIU KONMA4Y0K YCTAaHOBIICH);

— OTKPBITh 3aJIMBOYHOE OTBEPCTHE KOMOMHUPOBAHHOTO JJIEKTpoJa JHOO
AIIEKTPOJA CPABHEHUS;

— TIOTPY3UTh JEKTPOJIbI U TaTYUMK TEMIEPATYPHI B aHAJTU3UPYEMYIO CpENy Ha
riyouny He Mmeree 50, Ho He Oosiee 70 MM (YPOBEHB AJIEKTPOIUTA B AIEKTPOJIE CPaB-
HEHUs JOJDKEH ObITh BBIIIE YPOBHS aHAIU3UPYEMOM Cpelibl);

— CHSTh YCTAaHOBUBILKECA MOKa3aHUs ¢ UHAUMKaropa pH-meTpa 1o BHellIHe-
ro YCTPOUCTBA, eciv pH-MeTp K HeEMy IOJKIIOUEH.
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2.8.2.5 Tlpu npoBeaeHnn u3MepeHuii Ha rayouHe pH-metpom ¢ 6i1okom fat-
yukoB b/[-902MII cnenyer:

— CHSATH 3alMTHBIN KOJITAYOK € 3JEKTPOoa (€CIM KOJIMAa4OK YCTAaHOBJICH);

— morpy3uth 0ok aatunkoB BJ[-902MII B ananusupyemyro cpeay (Makcu-
MaJjbHas IIIyOrHa MOrpyXeHus MpuBeAeHa B Tadbmuue 2.4);

— CHSTHh YCTAaHOBHBIIHECS MOKa3aHUs ¢ nHauKaTtopa pH-metpa n1bo BHemHe-
ro yCTpOWcTBa, eciii pH-MeTp K HeMy MOJKIIIOYEH.

2.9 3asepweHue pabomsi ¢ pH-mempom

2.9.1 Tlpu KpaTKOBpEMEHHOM IE€PEPHIBE B padOTE CIEAYET:

— nepeBect nepekmoydatens «CETb» B momoxkenue « O » U OTKIIOYUTH
pH-meTp oT ceTn mepeMeHHOTo ToKa (TIpH HEOOXOAMMOCTH);

— PYKOBOJICTBOBATbCSl YKa3aHUSIMU SKCIUTYyaTallAOHHOW JIOKYMEHTAllMd Ha
UCITOJIb3yEMbIE IEKTPO/IBI.

2.9.2 Ilpu nauTeasrHOM MEepephIBE B padOTE CIIEYET:

— MEPEKPHITh MOJa4Yy aHAIM3UPYEMOU Cpeibl MPU MPOBEACHUH HW3MEPEHUM B
MPOTOYHOM PEXUME JINOO B MATHCTPATLHOM TPYOOTIPOBO/IE;

— U3BJICUD AJIEKTPOJIbI U3 aHATU3UPYEMOU CPEJIbL;

— OTKJIIOYUTH pH-METp 0T ceTr mepeMeHHOT0 TOKa;

— PYKOBOJICTBOBAThCSI YKa3aHUSIMU OKCIUTyaTallAOHHOW JIOKYMEHTAllUM Ha
UCIIOJIb3YEMBIE PJIEKTPOIBI.

2.10 3kpaHbI npedynpexoeHul

DKpaH MNpeaynpexacHuss B COOTBET-
CTBHH C PHCYHKOM 2.54 TOSIBUTCS MPH TIpe- A AWAR 1.0-5.0
BBIIICHUM ~W3MEPCHHbIM 3HauenmeM pH | =+
BEPXHETr0 Mpejena 3anporpaMMUPOBAaHHOTO - H — 5 5 4
Jharna3oHa U3MEPEHU 10 TOKOBOMY BBIXOAY. -+ p — u
| 340C 50 mB
22.0 °C
Pucynox 2.54
DKpaH MNpeaynpexjacHuss B COOTBET-
CTBUM C PUCYHKOM 2.55 TOSIBUTCSI IPH TIpe- A
BBIIICHUM W3MEpPeHHbIM 3HadeHuem OJIC -~ |
MPENEIOB TUAIa30Ha U3MEPEHUM. —:G,EIC/— —1 200 VB
S
22.0 °C

Pucynok 2.55



71

OKpaH NpeaynpexaeHuss B COOTBET-
CTBUU C PUCYHKOM 2.56 MOSIBUTCA IIpH Ipe-
BBIIIIEHUN W3MEPEHHBIM 3HAYEHUEM TEMIIepa-
Typbl AaHAIU3UPYEMOM CpEeIbl BEPXHETO Mpe-
JieJla  3alpOrpaMMHUPOBAHHOIO  Uana3oHa
WU3MEPEHUN.

DKpaH NOpeaynpexIeHUss B COOTBET-
CTBUHM C PUCYHKOM 2.57 HOSIBUTCS, €CIIU U3-
MEpeHHOe 3HaueHue pH BBIXOAUT 3a BepX-
HIOIO YCTaBKYy.

OKpaH MpeaylpexIeHusT B COOTBET-
CTBHUH C PUCYHKOM 2.58 MOSIBUTCSI, €CJIH:

— B KaHaje A HM3MEpPEHHOE 3HAYECHUE
pH BBIXOAUT 32 HUKHIOKO YCTaBKY;

— B KaHane B u3MepeHHOe 3HayeHue
TEMIIEpaTypbl AHAM3UPYEMOM Cpeabl Ipe-
BBIIIAET BEPXHUW Mpeaen Auana3zoHa H3Me-
PEHHIL.

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

II'pumeuanue— Yucnennsle 3HaueHus pH, 3/1C, a taxxe TemnepaTypsl Ha 3KpaHax

npenynpexaenuii pH-merpa MoryT ObITh APYTUMH.
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2.11 3kpaHbI HeucnpasHocmeu pH-mempa

[Ipy mosiBIEHUU KpPaHOB B COOTBETCTBUU C pUCyHKamu 2.59-2.61 cnemyer

oOpaTuThCs K 1. 2.12.

A

BHUMAHMUE !

AATHUK

HE NOAKMNIOYEH !

A

BHUMAHMUE !

HET CBA3U

C OATYMKOM !

Pucynox 2.59

Pucynox 2.60

A

FrPAOYUPOBKA
ABTOMATUYECKAHA

OWUBKA TPAOYUPOBKMU !
BY®EP HE OIPEQOEJIEH !

Pucynox 2.61

2.12 Bo3MoxHbIe HeucrnpaeHocmu u MemooOhbl UX yCmpaHeHUsl

2.12.1 XapaktepHble HeucnpaBHOCcTH pH-meTrpa W MeToAbl MX YCTpPaHEHHS

MIPUBEJICHBI B TabmuIIe 2.5.
Tabnuya 2.5

HewucnpaBHocTh

BeposiTHasg npuunHa

Meroas! ycTpaHeHHs

1 pH-metp He BKitOUaeTcs

Beium U3 cTposi ceTeBble
MIPEAOXPAHUTENH

Pasnen 4. PemoHT B
3aBOJICKUX YCJIOBUSX

2 Ilokazanus pH-metpa
HEYCTOWYNBBI

OtcyTcTBHE KOHTAaKTa B
pazbeme KabeJst ANIeKTpoIa

[IpoBeputh u o0ecmeunuTh
HaJIC)KHBIA KOHTAKT

OOpbIB B Kabene

Pasnen 4. PemoHT B
3aBOJICKUX YCJIOBUSX

3 Ilpu rpagynposke pH-merpa mo
OydepHBIM pacTBOpaM MOKa3aHUs
pH-meTpa noutM HE HU3MEHSAIOTCS
npu nepeHoce pH-anexkTponoB w3
ogHOro OydepHOro pacTBopa B JApy-
rou

HeuncnpasHocts
OJIHOTO M3 DJIEKTPOJIOB

. 2.12.3 3amMeHuTs
AJIEKTPO.

4 UW3MmepeHHOE 3HaU€HHE TeMIlepa-
TYpbl (B HOPMaJIbHBIX YCJIOBHSIX JKC-
TUTyaTalui) OTINYAeTCsl OT peabHO-
ro oosee yem Ha 0,3 °C

Heuncnpasen
JTATYUK TEMITepaTypbl

Pasnen 4. PemoHT B
3aBOJICKUX YCJIOBHUSIX
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2.12.2 Coo0rmieHnst 0 HEWCHPABHOCTSX, BBHIBOAMMBIC HA JKpaH HHIAUKATOpA
pH-meTpa, 1 MeToabl UX yCTpaHSHUS IPUBEACHBI B Ta0wHIIe 2.6.

Tabnuya 2.6
OKpaH BeposrtHas npuunna Merto/ibl ycTpaHeHuUs
HEUCTIPABHOCTH
pH-meTpa

1 « BHUMAHUME! [KaGeas K902.5, K902.L, K902MII.L [I[Toaknmrounuts Kabeab K

OATUHUNK HE m60 K902MII.2 He nmonkiroueH K pazb-|pazsemy <«OdATHUMK  A»  wm

MOOKITKOYEH!» |emy «OATHUK A» i «JATHUK By |«OATHYUK Bx» 6roka mpeobdpaso-
0J10Ka MpeoOpa30BaTEIHLHOTO BaTEIHLHOTO
HeucnpaBnocts kabens Paznen 4. PemoHT B

3aBOJICKUX YCIIOBHSX

2 «BHUMAHUE! |Kabenr K902.5, K902.L, K902MII.L |[Toakiarounts Kabeab K pa3beMy
HET CBA3MN C |60 K902MIIL.2 e noaxiodeH K pa3b-|«BbIXO[» 6moka ycunurens
OJATHNKOM!» emy «BbIXO[» 6oka ycunurens

HeucnpaBnocts kabens Paznen 4. PemoHT B
3aBOJICKHX YCJIOBHSIX
3 «OWWNBKA He onpeneneno 3nauenne pH OydepHo- |Boeixmounts pH-MeTp.
MPAOYWNPOBKW! |ro pacteopa [IpoBeputh, uT0 OydepHbIH pac-
BY®EP HE TBOp MMEET OJHO M3 3HadeHuid pH
ONMPEOENEH!» 1,65 niu 9,18.
IIpoBepUTH JIEKTPOBI
4 «MMPOBEPDBLTE |IToBpexnaeuue pH-amekTpoaa. [TpoBeputh 3eKTpO (IEITOCTHOCTH
OJIEKTPObI!»  |HemoctaTouHblii ypOBEHb 3JCKTPOJIMTA [3JEKTPOIOB U YPOBECHb JJICKTPOJIH-
B DJIEKTPOJIC CPABHEHUSI. Ta B AJIEKTPOJIC CPABHEHU).

[IpoBeputh OydepHble pacTBOPHI.
[Tocne 3TOro BHOBH MPOBECTH r'pa-
IyupoBKy pH-merpa.

[Ipu BBISIBJICHUN HEYKa3aHHBIX HEHCIPABHOCTEW WM HEBO3MOXXHOCTU YCTpa-
HEHUsI HEUCIIPABHOCTU CBOMMU cujiaMu ciieyeT oopatutbes B OO0 «B30Py.

2.12.3 3ameHa komOuHupoBaHHOro pH-anekTpoga 6noka gaTyMKoB
BO-902MTI1

2.12.3.1 Obuwme ceeaeHust

[lepen 3ameHoit komOMHMpPOBaHHOTO pH-31€KTpoAa cieayeT TIATEIbHO MPo-
MBITh Hapy>KHbIE MMOBEepXHOCTH OJioka natdynukoB b/[-902MII u mmanra [1BX namop-
HOTO apMHUPOBAHHOTO (Haiiee 1o TekcTy — nuianr [I1BX) u ocymuTs.

[Tpu 3amene koMmOuHMpoBaHHOrO pH-371€KTpOAa HMCHOIB30BATH PACXOJHBIC
MaTepuaibl (Hanmpumep, TpPyOKH TepMOyCaJoyHble) U3 KOMIUIEKTa 3alacHbIX 4acTen
BP43.02.700.

Brimenmue u3 cTpost KoJiblia YIUIOTHUTENbHBIE TUIIOpasMepoB 043-047-25 u

042-048-36 o I'OCT 9833-73 mojuiekaT 3aMeHE HOBBLIMHU M3 KOMIUIEKTA 3aIlaCHBIX
yacteid BP43.02.700.
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[lepeuenr  cpeACTB  OCHAIIEHUS TMpPH  3aMEHE  KOMOMHHPOBAHHOTO
pH-anexTpoaa npexacrasieH B Tadnuie 2.7.

Tabnuya 2.7
[lepeuennb cpencTB OCHAIICHUS Haznauenmne
Haumenosanune | O6o3nauenue | Texunueckue | Koiwm-
XapaKTEPUCTUKH | YECTBO

1 laii6a BP31.22.401 — 1 mt. |ObecneueHrne repMEeTHIHOCTH CO-
2 Taiika BP31.22.601 — 1 mr. |eAMHEHUS KOMOMHUPOBAHHBIX
3 Koub1io 1Mo CUJIMKOH, pH-3nextponos ID 4510 u SZ195.2
I'OCT 9833-73 — TUIIOpA3Mep 1 .
012-017-30
4 TpyOka
TEPMOYCa04Has:
— F32-1 25 mm |M3054114 DpOBOAHUKA «IKPaH»

- Dauyrp.1x0,2 15 mm |M3oustius MecTa nmaKu
IPOBOIHHUKA «IKPAH»

- F32-4 - Bonyrp4%0,25 | 10 Mm | M30011 MecTa pasziesiku Kabens
— F32-14 - Denyrp.14%0,3 | 16 Mmm | M30mmsmus MecTa naiku IpoBOIHU-
KOB K 371ekTpony InPro 4800

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

JInst 3aMeHBI JIeKTpoJia CTeKISTHHOTO komOuHupoBannoro ICK-10617/7 (na-
nee no Ttekcry — pH-anexkrpog DCK-10617/7) B COOTBETCTBUM € PUCYHKAMU
2.62-2.64 cnenyer:

1 OTBEpHYTH BUHT U CABHHYTH €r0 BJIO0Jb IO muanry [I1BX;

2 u3BJeYb 1Iaiidy, nepeBepHyB 00k natuyukoB bJ[-902MII BHU3 KpbIIKOW U
nokayusas noianrom [1BX;

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

4 cIBUHYTH KpbIIIKY BAOJb 110 nuianry [IBX Ha paccrosinue okomno 20 cm, 3a-
TE€M HEMHOT'O CIIBUHYTh Ha3a/] U U3BJleub Koiblio BP43.02.004;

5 caBunyTh BUHT, maidy BP43.02.003-01, xonbmo BP43.02.004 u kpeimiky
BJ10J1b 110 nutaxry [1BX;

6 otnasTh npoBoaa pH-amekrpoma DCK-10617/7 oT KOHTAKTOB IJIaTHl OJIOKa
YCUJIUTENS, YKa3aHHbIE HA PUCYHKE 2.63;

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

8 usBneub HeucnpaBHbli pH-anexktpoa DCK-10617/7 u3 xopmyca 010ka gat-
yukoB bJ[-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 HanmopHbIi
apMupoBaHHbIU, L =4 m

Buat

[ITaii0a

Kppimika
BP43.02.003-01

Komns1io
BP43.02.004

B Sv e

Kppiiika

Komemo
043-047-25

I

Koxyx

Pucynok 2.62



[Trara Osoka
YCHITUTEIIS

Mecto
navku 1

Mecto
Hauku 2

Pucynox 2.63

[TonroroButh ucnpasueiii pH-snextpog ICK-10617/7 B cooTBeTcTBHM C pH-
CYHKOM 2.65. [Ins 3TOrO0 Cieayer:

— MPOU3BECTH pPa3JIENKy Kalessi B COOTBETCTBUM C pUCYHKOM 2.65a;

— HaJIeTh Ha Kabenb TepMoycagouHyo Tpyoky F32-4 mouHoit 10 MM 1 TepMo-
yCaJIuTh €€ B COOTBETCTBUU C PUCYHKOM 2.650;

— Ha MPOBOJHUK «DAKpaH» HaJleTh TepMOycaaouHylo TpyOky F32-1 mnunoii
25 MM ¥ TEPMOYCAJIUTH €€;

— yctaHoBuTh Kosbilo BP43.02.004, maitoy BP43.02.003 (dhackoit B cTopoHy
kosbia BP43.02.004) u konmak BP43.02.006 (10 ymnopa).



Kommaxk
BP43.02.006

Pucynox 2.64

Kommak

BP43.02.006
|
]_HaH6
BP43.02.003
|
Koo S
BP43.02.004 —

L

—>

HewncnpasHbiit
\
pH-3nekTpon
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30

100

[IpoBoaHUK «3Kpan»

TpyOxka
TepMoycagouHas F32-1

Onyrp.1%0,2; L =15 mm

TpyOxka
TepMoycagouHas F32-1

HcnpaBHbIi
pH-3HCKTpOI[ QBHyTp.IXO,z; L=25Mm
TpyOka
Tepmoycanounas F32-4
Kounmavoxk F\‘_/\V Binyrp4%0,25; L =10 mm
3aIUTHBIN il ‘
¢ 6

Pucynox 2.65

Coo6patp 610k natuukoB bJ[-902MII s aToro:
1 ycranoButTh 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-
BaHuM kosmaka BP43.02.006, Tak kak OH BBINOJIHEH U3 OPrcTeKJIal

2 HaJueTh Ha MPOBOJHUK «IKPaH» TepMmoycanodHyr Tpyoky F32-1 nnunoi
15 MM 1 CIBUHYTH €€ BJOJIb IPOBOJTHUKA «IKPaH»;
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3 noacoenuHuTh naikoi nposoaa pH-anexkrpona 9CK-10617/7 k nnare ycu-
autens 6moka natunkoB bJ[-902MII B cooTBeTcTBUU C pUCYHKOM 2.63 (IPOBOIHUK
«OKpaH» JOJKEH OBITh TIOJICOSANHEH K «MECTY MalKu 1»);

4 HajeTh Ha «MECTO Malku 1» MPOBOJHUKA «3KpaH» TEPMOYCAJTOUHYIO TPYO-
Ky F32-1 nnunoit 15 MM 1 TepMOYyCaIUTh €€;

S HaBepHYTH KPBILIKY Ha KOPITYC, 00ECIIEYUB FEPMETHYHOCTh COCIMHEHNUS,

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

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

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

s 3amenbl komOuHUpoBaHHOTO pH-amexkTpoga ASPA3111-100-2.1M (nanee
o texkcry — pH-anekrpox ASPA) cnenyer:

1 oTBEpHYTH KpBIIIKY OT KOpIyCa W CIBHHYTh €€ BAOJb Mo nuianry [IBX
aHaNoruy4Ho 1. 2.12.3.2 u pucyHky 2.62;

2 otnaste npoBoaa pH-anekrpoga ASPA OT KOHTAKTOB IJIaThl OJIOKA yCHIIU-
TEeJIsl aHAJIOTUYHO PUCYHKY 2.63;

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

[ToarotoButh ucnpasHeiii pH-3nexTpon ASPA (pucynok 2.666). [dns atoro
CJIelyeT:

— TMPOU3BECTH pPa3JIeIKy Kalems aHAJIOTUYHO PUCYHKY 2.65a;

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

— Ha NPOBOJHUK «3KpaH» HAJETh TepMoycanouyHyro TpyOky F32-1 nmunoit
25 MM U TEPMOYCATUThH €€.

Co6patsb 6510k gatunkoB bJ[-902MII ananoruuno m. 2.12.3.2.
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Pa3nenars xadenn

(pucyHoxk 2.64a)

—>

HcnpasHsiit
pH-snekrpon

HewucnpaBHebrit (&=
pH-a5extpon 1l
KOJIHa‘—IOK\lj
3aIlUTHEIN i
a o 8

Pucynok 2.66

2.12.3.4 3ameHa kombuHMpoBaHHoro pH-anekTpoga SZ 195.2

Jlst 3amensl komOuHUpoBaHHOTO pH-31€ekTpona SZ 195.2 (nanee mo Tekcry —
pH-anektpon SZ) cnenyer:

1 oTBEpHYTH KpBIIIKY OT KOpIyCa M CIBHHYTh €€ BAOJb o nuianry I1BX
aHaJOTUYHO 1. 2.12.3.2 1 pucyHky 2.62;

2 otnaste 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,6;

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

— TMPOU3BECTH Pa3esiKy Kalesi aHaJOTHYHO PUCYHKY 2.65a;

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

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

— YCTaHOBUTH Ha uctpaBHblii pH-3nektpon SZ raitky BP31.22.601 u xonb1o
012-017-30.

Co6pats 6510k gatunkoB bJI-902MII ananoruyno 1. 2.12.3.2.

IIpoBona lNaiika

BP31.22.601

—>

HewncnpasHbiit
pH-snextponr

=

Koipmo ]

012-017-30 —~&>
a o 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
J171st 3aMeHbI He0OX0JIUMO B COOTBETCTBUU C pUCYHKaMH 2.62-2.64 BBITIOJIHUTD
CJIEIYIOLUE OIEPALINH:
1 OTBEpHYTH KpPBILIKY OT KOpIyca U CABHHYTh €€ BJoJb no muianry [1BX
aHAJOrM4HO 1. 2.12.3.2 1 puUCyHKy 2.62;
2 OTBEpPHYTH Pa3beM OT JIEKTPOJa B COOTBETCTBHH C PUCYHKOM 2.68a;
3 OTBEpHYTH U U3BJIEYb HEUCIIPABHBIN 3JIEKTPOJ B COOTBETCTBUU C PUCYH-
kamu 2.680,B;
4 3aBepHYTH B Kopiyc Osoka nataukoB bJ[-902MII ncripaBHEI 351€KTPOT;
5 NpUBEPHYTH pa3beM, K UCIIPABHOMY AJIEKTPOLY;
6 coOpatb 610k gaTunkoB bJI-902MII ananoruyno m. 2.12.3.2.

Paswpem

Pucynok 2.68
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2.12.3.6 3ameHa pH-anekTpoga ¢ renesomn cucTemMon cpaBHeHus, Tuna InPro 4800

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

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

2 ornaarb npoBoaHuku pH-snektpona InPro oT kOHTakTOB TuIaThl OJIOKa
YCUJIUTENS, YKa3aHHbIE HA PUCYHKE 2.69;

IIimara Gioka
YCUITUTEIS

Mecto maku
MPOBOJIHUKA «1»

MecTo manku
MIPOBOJIHUKA «2»

TpyOxka Tepmoycanounas F32-1
Dnyrp.1X0,2; L =15 Mmm

Pucynoxk 2.69

3 OTBepHYTH U U3BJIEeUb HeucnpaBHbliii pH-a5mekTpoa InPro B cooTBeTCTBHM C
pucynkamu 2.70a,6;

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

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

6 mnanets Ha pH-anextpon InPro Ttepmoycanounyto tpyoky F32-6 nmunoi
16 MM 1 TEpMOYCAIUTh €€ aHAIOTUYHO pUCYHKY 2.700;
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7 3aBepHyTh B Kopmyc Omoka gatunmkoB BJ[-902MII  wucnpaBHbIH
pH-anexrpon InPro;

8 HaJeThb Ha MPOBOJHUK «2» TepMoycanouHyto Tpyoky F32-1 mmunoit 15 mm
Y CABUHYTH €€ BJIOJb IPOBOJHUKA;

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

10 HameTh HA MECTO MallKK MPOBOJAHHUKA «2» TepMOycaouHyto Tpyoky F32-1
JJIMHOM 15 MM U TepMOycCaIuTh €¢;

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

[IpoBoHMKH,
L =50 mm

MapxkupoBka
MIPOBOJIHUKOB

KonTtakTt «1» KoHTakT
(KOpOTKHIA) «2»

TpyOka
TEpPMOYyCal04Hast
F32-14,L =16 mm

|\\\\(\ I\

i

Pucynox 2.70
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3 TEXHUYHECKOE OBCITY XUBAHUE

3.1 O6bwue ykasaHusi

3.1.1 Bce Buapl Texaudeckoro oociyxuBanus (manee TO) MOKHBI BBITOI-
HATHCS KBATU(UIIUPOBAHHBIM OIEPATUBHBIM MEPCOHATIOM, HMEIOIITUM JOIYCK K pa-
oote ¢ anekTpoycraHoBkamu 10 1000 B, a Tak ke M3y4MBIIMM HACTOSIIEE PYKOBOJI-
CTBO TIO IKCILIyaTalluy M ACHUCTBYIOIINE MEPhI O€30MaCHOCTH MPU padOTe ¢ XUMHYE-
CKHUMU PEaAKTHUBAMH.

3.1.2 TO nns pH-meTpa, HaxoAsIIerocs: B AKCIUTyaTalllu, BKJIOYaeT B ceOs
oTepaly HePEerJaMeHTUPOBAHHOTO U PErJIAMEHTHPOBAHHOTO 00CITYKMBAHUS.

3.1.3 B cocraB HepernmaMeHTUpoBaHHOTO TO BXOIAT:

— JKCIUTyaTallMOHHBIA YXOJI;

— coaepxkanue pH-MeTpa B ucipaBHOM cocTosiHuM (Tabmuiel 2.4, 2.5).

Bce obHapyxeHHble Tpu HeperiameHTupoBaHHOM TO HeWcHpaBHOCTU B pa-
6ote pH-meTpa q0IKHBI OBITh YCTPaHEHBI CHJIAMU ONIEPATHUBHOTO MEPCOHANA.

3.1.4 PernamentupoBanHoe TO peanuzyercs B popme miaHoBbix TO, 00beM
Y IEPUOJUYHOCTh KOTOPBIX NPHUBEACHBI B TaOumie 3.1.

Tabnuya 3.1
Ne mm. HaumenoBanue paboTsl [lepuognunocts TO
PO OJIUH pa3 |OJUH pa3|eKeroaHo
B JIB€ HeJlenM| B 3 Mec.
3.3.1 | Buemnuii ocMoTp + + +
3.3.2 | IlpoBepka ¢pynkunonupoBanusi pH-merpa B pa3nnd- e x N
HBIX peKUMax paboThl
3.3.3 | Yuctka coctaBHbIX yacTeil pH-merpa * + +
3.3.4 | IlpoBepka IEKTPOIUTA B WEKTPOAE CPABHEHMSI 8 * *
3.3.5 | I'panynposka pH-meTpa + +
3.3.6 | 3ameHa zeraneil ¢ OorpaHMYEHHBIM PECYPCOM * * "
(KoJen yIIOTHUTEIbHBIX)
3.3.8 | IIpoBepka nokazaHuii o Temreparype 8 * +

VYcaoBHBIE 0003HAUECHUS:
«+» — TO npoBoasT;
«*» — TO mpoBOAST PH HEOOXOAUMOCTH.

Oo6napyxennsie npu TO nedexTsl y3710B U JIeTajneil, KOTopble Npu JajbHEeu-
el dKCIuTyaTauu o0OpyAOBaHUS MOTYT HapyLIUTh €ro paboTOCHOCOOHOCTh WU
0e30MacHOCTh YCIOBHM TpyJia, AJOHKHBI HEMEJIEHHO yCTpaHAThbes. [Ipu HEeBO3MOXk-
HOCTHU yCTpaHEHMsI 1e()eKTOB CBOMMM CUJIAMU CIEAYET OOpaTUThCS K paszaeny 4.
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3.2 Mepbi 6e3onacHocmu

[lepen TexHUYECKUM OOCITY>)KMBAaHUEM CJIETYeT:

— TEPEKPHITh T0/1aYy aHATM3UPYEMOU CPEIbI;

— W3BJIEYb AJIEKTPOIBLI JTUOO OJIOK MATYMKOB U3 €MKOCTH C aHAJTU3HPYEMOU
cpenoi (Mmpu NOrpyKHOM crioco0e MPOBEACHUS U3MEPEHHUIT) JIMOO U3 MarucTpaibHO-
ro TpyoompoBoaa (IIpu MarucTpaIbHOM CIIOCOOE MPOBEICHUS U3MEPCHHUIA).

3.3 MNopsidok mexHu4Yecko20 obcryxueaHusi
3.3.1 BHewwHnn ocmoTp

[Ipu mpoBeneHnn BHEMIHETO ocMoTpa pH-meTpa npoBepsoT:

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

— MCIIPABHOCTh Pa3beMOB, KHOIIOK, COETMHUTENIbHBIX Ka0enei;

— COCTOSIHUE JJAKOKPACOYHBIX TTOKPBITHUH, IPABIJIBHOCTD U YETKOCTh MAPKUPOBKH.

3.3.2 lNpoBepka PyHKUMOHUPOBAHUA pH-MeTpa B pasfinyHbIX pexmmax
paboTbl

Jlns mpoBeneHus NpoBepKd (PyHKUMOHHMpOBaHUs pH-meTpa B pas3iMyHBIX
pexxuMax paboThl BKIOYAOT pH-MeTp U mpoBepstoT paboTOCHOCOOHOCTh KHOIIOK

« ':E:;) », «KAHAT, «»u «&», «;\5;».

Pe3ynpTarsl NpOBEPKHU CUUTAIOT yAOBIETBOPUTEIBHBIMU, €CIIH:

— noxacseunBaercs xiasuma « CETby;

MEHIO

— TPH HAKATUH KHOIKA « ZEoms» pH-MeTp mepexomut U3 pexumMa u3Mepe-

HUI B peXKUM KOHTPOJISI M K3MEHECHHMS ITapaMeTPOB (BXOJI B MEHIO);

— npu Haxxatnu KHOKU «KAHAJ n3mensercs pexxum UHANKAIMNA KaHAJIOB B
3aBHCHMOCTH OT KOJIMUECTBA MOIKIIOUEHHBIX KaHAJIOB (OWH K00 J1Ba);

— KHOIIKaMH «G», «O» OCYIICCTBIISICTCS TIEPEMEIIICHHE 110 CTPOKAM MEHIO;

— KHOIKOM «f@’;» OCYIIECTBJISIECTCS BKIIOUCHUE W OTKJIIOUCHUE ITOJCBETKH
PKpaHa WHIAUKATOPA.

3.3.3 YucTka coctaBHbIX YacTen pH-meTpa

BHUMAHHUE: HE JIOITYCKATD nonaganusi MOIOIIUX CPEIACTB U BOIbI
Ha pa3beMbl COCTaBHBbIX yacreii pH-meTpa!
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Beikmounts pH-metp (mepeBectu mnepekmouarens «CETby» B momoxenue
« O ») 1 oTkr0UNTH pH-METP OT CETH NEPEMEHHOTO TOKA.

YucTky HapyKHOU MOBEPXHOCTH OJI0Ka MpeoOpa3oBaTesIbHOr0, OJI0Ka JaT4u-
KOB, B TOM 4HcClie 0JIOKa YCUITUTENS, B Clydae 3arps3HEHUs MPOU3BOAUTE C HCIIOJIb-
30BaHHEM MSATKHX MOIOIIMX CPEJICTB C MOCIEIYIOmEeH MPOMBIBKOW AUCTHILIMPOBAH-
HOU BOJIOMN.

IIpumewuanue— B kauecTBe MATKOr0O MOIOIIETO CPEJICTBA MOXKHO HCIOJIb30BaTh
MBLIBHBIH pacTBop: 40-50 T cTpyxku Mbuia 1o TOCT 28546-2002 pactBoputs B 300-400 cm? ro-
psiuel BOJBL.

3.3.4 [poBepka aneKkTponuTa B 9f1IEKTpoae CpaBHEHMUS

[lepuonnueckas mpoBepKa HAIMYUS TOCTaTOYHOrO KonudectBa pactBopa KCl
¢ KoHUeHTpanuen 3,0 M B MpOTOYHOM dJIEKTPOJE CPABHEHMUS.

YPOBEHB 3JEKTPOJINTA B JJIEKTPOJE CPaBHEHUS IPH U3MEPEHHUSX JIOJKEH
OBITh BBILIE YPOBHS aHATU3UPYEMOU CpEIbI.

3.3.5 N'pagyupoBka pH-meTpa

['panyupoBky pH-meTpa nmo 6ydepHbiM pacTBopaM JuUOO MO pacTBOpaM C U3-
BECTHBIM 3HaueHUEM pH B COOTBETCTBUM C II. 2.7 pEKOMEHAYETCS MPOU3BOJIUTH:

— HE peKe OJTHOTO pasa B ABE HENEIN;

— IpU MOSIBJICHUU COMHEHHI B MPaBWIBLHOCTU paboThl pH-MeTpa;

— IIpu noJiydyeHuu pH-merpa u3 peMoHTa UK 1OCIIe JJIUTEIBHOTO XPAaHCHUS,

— TIPU 3aMEHE DJIEKTPOJIA.

3.3.6 3ameHa koneL ynioTHUTENbHbIX

B xoHcTpykiuu Onoka naruukoB b/[-902MII ucnonb3yroTcs Koabpla yIioT-
HUTEJIbHBIE OTHOCAIIMECS K JETANIM C OTPAaHUYEHHBIM pecypcoM. Turnopasmep npu-
MEHSIEMBIX KOJell IpuBeseH B Tabmuie 3.2. 3aMeHy yIUIOTHUTEIbHBIX KOJIEl MpOu3-
BOJUTH B CIIy4ae UX MOBPEKIACHUS.

Tabnuya 3.2
Tunopasmep no I'OCT 9833-73 | Konuyectso, 1IT.
012-017-30 1
043-047-25 1
042-048-36 1
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3.3.7 lNpoBepka nokasaHu TemnepaTtypbl

J1J1s BBITIOJIHEHUSI IPOBEPKH MOKAa3aHUI MO TeMIiepaType AaT4yuKa TeMIiepary-
pbl, TOrpy3uTh B crtakaH (Hampumep, B crakaH H-1-5000TC TI'OCT 25336-82)

C BOJIOM KOMHATHOM TeMneparypsl Ha 15 MuH.

Psanmom ¢ naTurkom TemnepaTrypbl IOMECTUTD JJA0OPATOPHBIA TEPMOMETP B CO-

OTBETCTBUM C PUCYHKOM 3.1.

JlokaTbes yCTAaHOBUBIIUXCS TOKa3a-
HUW IO TeMIlepaType Ha UHAMKaTope OJoka
npeo0pa3oBaTeIbHOTO M JaOOpaTOPHOTO
TEPMOMETPA.

Paznuna MEXIY MOKa3aHUSIMU
pH-metpa u naGopaTropHOro TepMoOMeTpa
HE JIOJDKHA BRIXOUTH 3a npenensl £ 0,3 °C.

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

|

TepMOMeTp/

JlaTumk t_\
TeMmIeparyppr

Crakan /

C BOJIOM

Pucynox 3.1 — [Iposepxa noxkasanuii
no memnepamype
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4 TEKYLLUMU PEMOHT

4.1 Obwue ceedeHus

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

JUtst 3TOrO CiietyeT NOAroToBUTh pH-METp, ynakoBarh U OTIPABUTH €r0 MPe.-
IPUATHIO-U3TOTOBUTEIIO IS OCYILECTBIICHUS PEMOHTA.

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

4.2 lMlodzomoeka pH-mempa

g aToro cinenyer:
— OTKIIFOYUTH pH-METp OT ceTn nepeMEeHHOTO TOKA;
— OTCOCJMHUTH OT pa3beMOB 0JI0Ka MPe0Opa30BaTEIbHOIO:
e OJIOKH JATYNKOB;
® PETrUCTPUPYIOIIME U CUTHAJIM3UPYIOIINE YCTPOMCTBA;
— OTCOCJAMHUTH OT pa3beMOB OJIOKA JTATYUKOB:
® 3JICKTPOJbI;
® JIaTYMK TEMIIEPATYyPhI;
— OTCOCIMHHTH 3a3€MIISIIOIIME MPOBOAHUKHA OT KJIEMMBI 3a3€MIICHUST « @ »

OJ10Ka MPeoOpa3oBaTEIHLHOTO U BUHTA 3a3€MJICHUS « @ » Onoka garunkoB B/[-902A;
— 3aKpbITh Pa3beMBbI 0JI0Ka TIPEOOPA30BATEIHHOTO 3aTTYIIIKAMU;
— OYHUCTHUTH U BBICYIIMThH COCTaBHbIEC YacTu pH-MeTpa.

4.3 Ynakoeka pH-mempa

st aTOTO Cexyer:

— YJO0XUTh COCTaBHBIE YacTu pH-MeTpa B repMeTHYHBIE MOJUITUICHOBBIE Ma-
KEThI (JJOMyCKaeTCsl UCIOJIH30BaTh MAKET ¢ 3aMKOM TUMa «MoJIHUSY ),

— YJIOXKUTh JIKCIUTYaTAllUOHHYIO JOKYMEHTAIMIO0 (PYKOBOJICTBO MO JKCILTya-
TalM¥ ¥ MacropT) B OTJAEIbHBIA TePMETUYHBIN MOJIUITUIICHOBBIN MMAKET;

— YJIOXKUTb JIEKTPOJIbI B OT/ICJIbHBIC KAPTOHHBIE KOPOOKHU;

— TMOMECTUTh COCTaBHbIE YacTu pH-MmeTpa ¢ 3KCIUTyaTallMOHHOM JTOKyMEHTa-
1[Mel B TPAHCTIOPTHYIO Tapy (KOpOOKY);

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

— HaHecTd MapkupoBKy no ['OCT 14192-96 m MaHUNYyJISILMOHHBIE 3HAKU
«Xpynkoe. OcTopoxkHO», «bepeub 0T Biiarny, «Bepx», «lIpeaenst TemnepaTypb».
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5 TPAHCINMOPTUPOBAHUE

VYcnoBust TpaHcnopthpoBaHusi pH-MeTpoB B ymakoBKe IpEeANPUATHS-
n3roroBurelis B ycnoBusax xpaHeHus 5 mo 'OCT 15150-69 mpu Temmeparype oT
munyc 5 °C go mtoc 50 °C no mpaBujiaMm U HOpMaM, JI€UCTBYIOIIUM Ha KaXJOM BH-
Jie TpaHCIIopTa.

6 XPAHEHUE
6.1 Ycnoeusi xpaHeHuUsi 0o esoda 8 3Kcrsyamauyuro

Xpanenue pH-MeTpa mpou3BOAUTCS B YIIAKOBKE MPEINPUSATUS-U3TOTOBUTEIS
B ycnoBusax xpaHenus 1 mo '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 AOMAKHO OBITh YUCTHIM, MPOXJIATHBIM, CYXUM, BEHTUIUPYE-
MBIM Y 3aIUIIEHHBIM OT aTMOC(HEPHBIX 0CAJIKOB.

6.2 Ycnoesus XpaHeHUs rocrsie 3Kcrisiyamauyuu

6.2.1 NoaroToBka K XpaHEHWO Ha Cpok A0 12 mecsueB (KpaTKoBpe-
MEHHbIN nepepbiB B paboTe)

Jitst aTOTO CRHexyer:

— BBIKIIFOYUATH pPH-METp 1 OTKIIFOUHUTH €0 OT CETHU MEPEMEHHOTO TOKA;

— 00ecCMeunTh YCIOBUS XpaHEHUsI SJIEKTPOJIOB B COOTBETCTBUU C MpPaBUIIAMU,
MPUBEACHHBIMU B X SKCIUTYaTAlIMOHHOW TOKYMEHTAIUU.

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

st aTOTO CRenyer:
— MOATrOTOBHUTH M ynakoBath pH-meTp B coorBeTcTBHH C ml. 4.2-4.3;
— OPraHu30BaTh XPAaHEHUE B COOTBETCTBUM C 1. 6.1.

I pumeuanue— Xpaneane pH-merpa nmpousBoautcs 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 aKcnnyaTaunu nocne xpaHeHnsa B TeveHne 12 mecsiues

Jns aToro cnenyer:
— MOJTOTOBUTH AJIEKTPOJbI K IKCILTyaTallud B COOTBETCTBUM C KCILTyaTalv-

OHHOM JTOKYMEHTAIlUEeH Ha 3JICKTPO/IbI;
— MOJKIIOYUTH pH-MeTp K ceTH nmepeMeHHOTOo TOKa U BKIIOUUTH pH-MeTp;

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

PacmakoBate pH-meTp ®W mMOATOTOBUTH K pabOTe€ B COOTBETCTBHU C
paznenom 2.
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Al.1 ObsacTh NpUMEHEeHUs

Hacrosimas metoguka pacnpoctpansiercss Ha pH-merp MAPK-902 (nanee
pH-meTp) ¢ MapKupOBOYHOU TaOJIWYKOM, COIEpKAIIEH pEerucTpalMOHHbBIA HOMED B
["'ocynapcTBEHHOM peecTpe CPeACTB U3MEPEHUN U MHTEPBAJI MEKY ITOBEPKAMM.

Hacrosmas Meroauka yCTaHaBIMBAE€T METOJbI U CPEACTBA IIEPBUYHOMN U IIe-
puonnyeckord nosepok pH-meTpa, nperHa3sHa4eHHOro JJI1 U3MEPEHUM aKTMBHOCTH
noHoB Bogoponaa (pH) u temneparyps! (°C) BoaHbIX pacTBOpoB, Takxke JC (MB)
pH-anextponos.

HNHTepBan Mexay MoBepKaMu — 2 roja.

Al.2 Ucnoab3yemble HOPMAaTHBHbIE JOKYMEHTbI

PMI" 51-2002 I'ocynapcTBeHHast cucTeMa 00ecTieueHUs €IMHCTBA U3MEPEHUM.
JIOKyMEHTBI Ha METOJIUKH ITOBEPKU CPENCTB U3MEpEHUN. OCHOBHBIE MTOJIOKECHHUS.

['OCT 8.120-2014 T'ocynapcTBeHHasi cucTeMa OOeCreueHus €UHCTBA U3Me-
penuil. ['ocyiapcTBeHHasl MOBEPOYHAs cXeMa JJisl CPEACTB u3mepennii pH.

P 50.2.036-2004 I'ocynapcTBeHHasi cucteMa o0ecreueHusl eIMHCTBAa U3Mepe-
Hui. pH-MeTpel 1 noHOMEpPBL. MeToauKa NOBEPKH.

A1.3 MeTposorudecKkue XapakTepucTHKH, IPoBepsieMble NPH MOBEpPKe

[Ipenensl momyckaeMoil OCHOBHOUM a0COMIOTHOM morpemHocTy pH-MeTpa npu
u3mepenuu pH npu temnepatype ananusupyemoit cpeast (25,0 = 0,2) °C u temnepa-
Type okpykaroniero Bo3ayxa (20 £ 5) °C, gomxHsl ObTh, pH:

— ¢ 6mmoxom matunkoB bJ[-902 . .£0,05;

— ¢ Onoxamu patumkoB BJI- 902A u BI[ 902MH C DJIEKTPOJOM CTEKJISTHHBIM
koMOuHupoBaHHbiM DCK-10617/7, pH-31ekTpoaoM ¢ reiaeBoit cucteMoi CpaBHEHUS,
tut InPro 4800 unu komOuHUpOBaHHBIM pH-35ekTpogom SZ 195.2 .............. +0,05;

— ¢ Omokamu patunkoB BJ[-902A u BJ[-902MII ¢ koMOMHHUPOBaHHBIM
pH-anmektpogom ¢ reneBbiM 3amosHeHueMm, Tun 201020/51-18-04-22-120/837
(Jumo), xkomOunupoBaHHbIM pH-3mekTpogom ID 4510 wunu KOMOMHMPOBAHHBIM
pH-anextpoaomM ASPA3111-100-2.1M ... +0,20.
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[Ipenensl nomyckaemMoil OCHOBHOW MPUBEIECHHON MOTPEUIHOCTH Mpeodpa3oBa-
HUSI U3MEPEHHOT0 3HaueHUs pH B BBIXOJHON TOK MpPU TEMIEPAType OKPYKAIOIIETO
Bo3ayxa (20 £+ 5) °C, noimkHbI ObITh, % OT Mama3oHa BHIXOJHOTO TOKA ........... +0,8.
[Ipenensl  momyckaemMoill  JOMOJHUTEIBHOW  aOCOJMIOTHOM  MOTPENTHOCTH
pH-meTpa nipu uzmepennun pH, BbI3BaHHOW W3MEHEHHEM TEMIIEPATypbl aHAJIU3UpPYyeE-
MOU cpeibl B JMana3oHe TeMmIepaTypHou kommeHcauuu pH-merpa (morpemiHoctb
TeMIiepaTypHoi komrneHncauuu pH-metpa), 1omxHbI ObITh, pH:
— ¢ 6mokom JaTuuKOB BJI-902 ..... ..ot +0,10;
— ¢ 6nokamu natunkoB BJ{-902A u B/I-902MII ¢ 31eKTpoaOM CTEKISTHHBIM
komOuHnpoBaHHBIM DCK-10617/7, pH-371€KTpo10OM C reieBoil CUCTEMON CpaBHEHMS,
tut InPro 4800, komOnuupoBanHbiM pH-3nexkTporom ASPA3111-100-2.1M...40,10;
— ¢ Onokamu patunkoB BJ[-902A u BJ/[-902MII ¢ xomMOMHHPOBaHHBIM
pH-anextpogom c¢ reneBbiM 3amoiHenuem, tun 201020/51-18-04-22-120/837
(Jumo), xkomOunMpoBaHHBIM pH-3mekTpomom SZ 195.2, ¢ KOMOMHHPOBAHHBIM
PH-31EKTPOAOM ID 4510 oottt + 0,20.
[Ipenensl momyckaeMoil OCHOBHOM a0COMIOTHOM morpemHocTy pH-MeTpa npu
M3MEPEHUN TEMIEPATyphbl aHAM3UPYEMOU Cpebl NMPU TEMIEPATYPE OKPYKAIOIIETO
B0o3ayXa (20 & 5) °C, HOMKHBI OBITh, “C ....oiiiiiiiiiii i eeieee e e +0,3.
[Ipenensl gomyckaeMoii OCHOBHOM aOCOIOTHOW MOTPEIIHOCTH IpeoOpas3oBa-
tens npu wusMmepenun OIJIC (mns wucnomnennit  MAPK-902, MAPK-902/36,
MAPK-902/1, MAPK-902/1/36, MAPK-902A, MAPK-902A/36, MAPK-902A/1,
MAPK-902A/1/36) npu Temniepatype ananuszupyemoii cpenst (25,0 + 0,2) °C u tem-
nepatype okpyxaromiero Bozayxa (20 = 5) °C, 1omkHbI ObITh, MB .......cccceeenn. £ 2.

Al.4 Onepaunu NoBepKH

[Ipu mpoBeeHNN TTOBEPKHU JOJDKHBI OBITh BBIMIOJHEHBI ONEpaIlii, YKa3aHHbIS
B Tabune Al.4.1.

Tabnuya Al.4.1

HanmenoBanue onepannuu Homepa |HeoOxonuMocTs mpoBeneHHUS
I onepaluy npu
METOJUKH | IEPBUYHOM | IEPUOJNYECKON
IIOBEPKE IIOBEPKE
1 BHemHuii ocMOTp A1.10.1 + +
2 OnpoOoBaHue A1.10.2 + +
3 Omnpenenenne ocHOBHOM abOcomroTHOM | Al1.10.3 + +
norpemHocty pH-MeTpa npu u3mMepeHun
pH
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IIpooonocenue mabauyvl A1.4.1

MOTPENIHOCTU TpeoOpazoBatens Mpu U3-
Mepennnn  OJIC (g UCHOTHEHUM
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 onepannu Homepa |HeoOxomumocTs mpoBeaeHus
TI1I. omnepaiuu npu
METOAUKH | IEPBUYHOM | IEPUOTUUECKOU
MTOBEPKE TTOBEpPKE
4 Onpenenenue ocHOBHOUM mpuBeaeHHou | Al1.10.3 + +
MOTPEIIHOCTA  MPEeoOpa3OBaHUs  HU3Me-
peHHoro 3HaueHus pH B BBIXOTHOM TOK
5 Onpenenenne nonoJHUTENbHOM mo- | A1.10.4 + +
IPEIIHOCTH, BBI3BAHHOW HW3MEHEHUEM
TeMIepaTypbl aHAIU3UPYEMOW  Cpeibl
(mOrpenIHoCTh TeMMNepaTypHOM KOMIIEH-
Callln)
6 Onpenenenre ocHOBHOM abcomoTHOM | A1.10.5 + +
norpenHocTd pH-MeTpa npu u3MepeHuu
TeMIIEpaTyphbl aHAJIU3UPYEMOU CPEJIbI
7 Onpenenenne ocHoBHOM aOcomtotHoM | Al1.10.6 + +

[Ipumeyanus

1 3HaK «+» 03HayaeT, 4YTO OMEPALUIO TPOBOJISAT.
2 Tlpu momydeHUH OTPUIIATEIILHOTO pe3yJibTaTa Mocie JII0OOW U3 omepanuid mo-
BepKa npekparniaercs, pH-metp Opakyercs.

A1l.5 CpeacrBa noBepku

CpencrBa M3MEpEHUN, PEAKTUBBI, MaTEpPUalbl, IPUMEHAEMbIE IIPU IOBEPKE,

yKa3zaHsbl B Tabnuie Al.5.1.
Tabnuya Al.5.1

Homep HanmeHoBaHME ¥ TUIT OCHOBHOTO MJIM BCIIOMOTaTEIbHOIO CPEJICTBA
MyHKTa | TMOBEPKU; 0003HAYCHHE HOPMATUBHOTO JOKYMEHTA, PErJIaMEHTUPYIO-
METOJMKH | IIIET0 TEXHUYECKUE TpeOOBaHUS U (MIJIH) METPOJIOTUYECKUE i OCHOBHBIC

MTOBEPKU TEXHUYECKUE XapaKTEPUCTUKU CPEAICTBA MOBEPKU
A1.8.1 | T'urpomerp ncuxpomerpuueckuii Tuna BUT-1
JlnanazoH u3MepeHnii OTHOCUTEIbHON BIAXXHOCTH BO3/1yXa
ot 20 110 90 %. AGcot0oTHAs MOrPeHOCTh n3MepeHus + 7 %.
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IIpooonocenue mabauyvlt A1.5.1

Homep HarnmMeHoBaHMe U TUIT OCHOBHOT'O MJIA BCIIOMOI'ATEJILHOTO CPEICTBA
NyHKTa | TMOBEPKHU; 0003HAUYEHNE HOPMATHUBHOTO JOKYMEHTA, periiaMeHTHPYIO-
METOJIMKH | IET0 TEXHUYECKHE TPEOOBaHUS U (UJIM) METPOJIOTUYECKUE U OCHOBHBIE

TTOBEPKU TEXHUYECKUE XAPAKTEPUCTUKH CPEJCTBA TOBEPKU
Al1.8.1 | bapomerp-anepoun BAMM-1
Junanazon uzmepsiemoro aasieHus ot 80 go 106 kl1a.
ITpenen normyckaeMoit OCHOBHOM aOcoroTHOM norpemHocTty & 0,2 klla
A1.9.3, |Bbydepubie pactBOopel — paboume 3TasioHsl pH 2-ro pazpsga 1o
A1.10.3, | T'OCT 8.120-2014, npuroToBI€HHBIE U3 CTAHIAPT-TUTPOB IIO
A1.10.4 |TOCT 8.135-2004, BocnipousBoasiiue 3nauenus pH: 1,65; 4,01; 9,18.
[Ipenenbl qomyckaemMoil aOCOMFOTHON MOTPEIIHOCTH BOCIIPOU3BEICHHUS
+0,01.
A1.10.3, | TepmomeTp nabopatopHblit anekTpoHHbIN 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 | Mynstumetp uudponoit APPA-305
Hcnonb3yemslil ipesiest u3MepeHuii nepeMeHHoro Hampsikenus 400 B;
OCHOBHas a0COJIIOTHAs MOTPEIIHOCTh U3MEPEHNUH, B:
+ (0,007X + 0,05),
rae X — U3MEpPEHHOE, 3HAYCHNE ITIEPEMEHHOT0 HaNpsbKeHusl, B.
Hcnonb3yemslil npeiest U3MEPEHUN CHITBI TOCTOSTHHOTO TOKa 40 MA;
OCHOBHas a0COJIIOTHAS MTOTPEIIHOCTh U3MEPEHUN, MA:
+(0,002X + 0,004),
rae X — U3BMEPEHHOE 3HaY€HUE CUJIbl TOCTOSHHOTO TOKa, MA
A1.10.6 | Mara3us conportuienuid P4831
Juanazon ot 0,002 go 100000 OM, knacc Tounoctu 0,02/2-10%.
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 nssi MOBEPKH BOJIBTMETPOB, AU((dEepEeHINATbHBIN BOIBTMETP
B1-12.
Jlnana3oH BBIXOIHBIX KaTMOpOBOUHBIX Hanpsokenui 1 107-1000 B.
[Ipenen nomyckaeMoil OCHOBHOM a0COJIFOTHOM MOTPENIHOCTH Ha Ipe-
nene 1 B
2:10°U, + 1-10° B, rae U, — KanubpoBO4YHOE HanpsKeHue, B,
A1.10.6 | UmuTaTop 3nekTpoaHol cuctemsl Tumna M-02.
Jnamna3oH BBIXOAHOTO HampsbkeHus umurtaropa ot 0 go + 2011 mMB ¢
JIMCKPETHOCTHIO ycTaHoBKHU 0,1 MB.
A1.10.5 | Crakan numunapuueckuid CI{-3 'OCT 23932-90
A1.10.3, | Ilocyna mepnas naboparopnas crexisiHaas [OCT 1770-74
Al1.10.4
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IIpooonocenue mabauyvlt A1.5.1

Howmep HanmMenoBanve 1 TUIT OCHOBHOTO WJIA BCTIOMOTATEIILHOTO CPEICTBA

MyHKTa | TOBEPKH; 0003HAYCHHE HOPMATUBHOTO JOKYMEHTA, PETIAMEHTUPYIO-
METOJMKH | IIIET0 TEXHUIECKHE TPeOOBaHUS U (MIJIH) METPOJIOTHUECKIE i OCHOBHBIC
MMOBEPKU TEXHUYECKHE XapaKTEPUCTUKH CPEJICTBA TOBEPKU

A1.9.3, | Boga nuctuupoBansas ['OCT 6709-72

A1.10.3, | (yoenwpHas daeKTpUUecKas MPOBOIUMOCTb He Oosee 5 MKCM/CcM)
A1.10.4,
A1.10.5

Hpumeuanus

1 Jlomyckaercsi n(pUMEHEHUE APYTUX CPEACTB UBMEPEHUM, HE TPUBEACHHBIX B
nepevyHe, HO OOECIEeUHBAIOIIMX OMpPEACICHUE METPOJOTUUECKUX XapaKTEPUCTUK C
HEOOXOIMMOM TOYHOCTBIO.

2 Jlng u3MepeHui TeMmnepaTyphl JOMYyCKaeTCs MPUMEHEHUE APYTUX CPEICTB
MU3MEPEHUN € MTOTPEIIHOCTHIO u3MepeHun He xyxe + 0,1 °C.

CpencrtBa uzmMepeHui JOKHBI ObITh MOBEPEHBI U UMETh JEHCTBYIOIINE CBU-
JIETEJIHCTBA O MOBEPKE WIIN 3HAKU MTOBEPKHU.

HcnpiTatenbHOe 000pyA0BAaHUE JOKHO MUMETh OTMETKH, MOJTBEPIKIAIOIINE
€ro roJIHOCTh B COOTBETCTBHUH C TPEOOBAHUAMHU UX TEXHUUYECKOU JTOKYMEHTAIIUH.

Al.6 TpeOoBanus K KBAJIM(PUKANNH MOBEPUTEJIA

Al.6.1 K npoBeaenuto nosepku pH-MeETpOB IONMyCKarOTCA JMLA, UMEIOIINE
BBICIIIEE WJIM CPEJHETEXHUYECKOEe 00pa3oBaHUE, ONBIT padOThl B 00JACTH aHAIUTH-
YECKOM XMMUH, €KErOJIHO MPOXOASIINE NPOBEPKY 3HAHUU MO TEXHUKE O€30MacHO-
CTH, BIIQJICIOIINE TEXHUKOW MOTEHIMOMETPUUECKUX U3MEPEHUN, N3YUMBIINE HACTO-
ALLYI0O METOJAMKY IIOBEPKU U aTTECTOBAHHBIC B KAYECTBE IIOBEPUTEIIS.

Al.7 Tpeb6oBanusi 6€30MaCHOCTH

A1.7.1 Ilpu npoBeeHnY 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 ¢ anekrpoyctaHoBkamu — mno ['OCT 12.1.019-2009 wu
I'OCT 12.2.007.0-75.
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A1.7.2 Tlomenienre, B KOTOPOM OCYILECTBIISIETCA MOBEPKA, TOIKHO COOTBET-
CTBOBaTh TpeOoBaHMsAM moxapHoi OezomacHoctd 1mo ['OCT 12.1.004-91 u umeTtsh
cpeactsa noxaporyuenus o I'OCT 12.4.009-83.

A1.7.3 McriomHATENN TOJDKHBI OBITh TPOMHCTPYKTUPOBAHBI O Mepax Oe3omac-
HOCTHU, KOTOPBIE TOJDKHBI COOIIOIATHCS TIPH paboTe ¢ mprudopaMu, B COOTBETCTBUH C
WHCTPYKIUUSAMH, MpUiIaraeMbiMu K mpubopam. OOydeHne pabOTaIOUIUX JIKI] MpaBu-
nam 6e3onacHoctH Tpya nposoadar o 'OCT 12.0.004-90.

A1.8 YcioBusi npoBeieHUs MOBEPKH

A1.8.1 IToBepka goJKHA TPOBOAUTHCS B CICAYIOIINUX YCIOBUSIX:

— TeMreparypa OKpykKaromero Bo3ayxa, °C ..........oovvvvviveee e, (20 £ 5);
— OTHOCHUTEJIbHAS BIAKHOCTH BO3/IyXa, %0, HE OOJICEC ..cceevvvveneennennnn, 80;
— arMocdepHoe mapneHue, Klla ... ot 84,0 1o 106,7;

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

A1.8.2 BuOpanus, Tpscka, yaapsl, Baustomue Ha padoty pH-merpa, He no-
ITyCKaIOTCS.

A1.9 IloaroroBka k moBepke

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

A1.9.2 TloBepsiembrit pH-meTp B KOMIUIEKTE C OJIOKOM TpeoOpa3zoBaTEIbHBIM
(manee — npeoOpazoBatesib) U OJIOKOM JaTYUKOB (C AJIEKTPOAaMHU) MOATOTABIMBAIOT
K paboTe B COOTBETCTBUHU I1. 2.3 PyKOBOJICTBA MO IKCILTyaTaINH.

A1.9.3 BydepHbie pacTBOpsl — pabouue 3TajioHbl pH mpuUroTaBiIMBaroOT, Kak
yKa3aHO B MHCTPYKIIUH HA CTaHAAPT-TUTPHI 1 pH-MeTpun.

IIpumeuanue— bypepHsie pacTBOPHI TOTOBST HEMOCPEICTBEHHO NEPE]
IIPOBEICHUEM U3MEPEHUN.
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A1.10 IIpoBenenne noBepku

A1.10.1 BHelwHU ocMoTp

Ha noBepky npeapsaBisioT MAcIOPT U pyKOBOJACTBO 110 3KCIUTYaTallHH.

IIpu npoBeIeHNN BHEITHETO OCMOTPA IIPOBEPSIOT BU3YAIIBHO:

— KOMIUIeKTHOCTh pH-meTpa (610K mpeoOpa3oBaTeNbHbIN, OJIOK AATYUKOB C
ANIEKTPOJAMU U JATYUKOM TEMIIEPATyphl, KaOEIn);

— IIEJIOCTHOCTh KOPIYCOB, AJIEKTPOAOB, Kabemneil, OTCYyTCTBHE MEXaHUYECKUX
MOBPEXACHUN, TPEMATCTBYIOMINX HOpMAIbHOMY (PyHKIIMOHUpOBaHUIO pH-MeTpa;

— YUCTOTY U LIEJIOCTHOCTb COCUHUTENEH U THE3;

— YETKOCTh M NPABWIBHOCTH MAapKUPOBKH B COOTBETCTBHUU C PYKOBOJCTBOM
no skcryaranuu (oO6o3HaueHue pH-MeTpa, HauMEHOBaHME, 3aBOACKOW HOMEp
pH-meTpa, 3aBOACKON HOMEp 3JEKTPOJIOB, 0003HAUYECHUE IMEPEKIII0YATeNs, KHOMOK,
COCIMHUTENEN, THE3M, PErUCTPAlMOHHBIA HOMEp B [ OCyZapCTBEHHOM peecTpe
CPEACTB U3MEPEHUN U NHTEPBAJI MEXKIY ITOBEPKAMU).

pH-MeTp, umeromuii 1eQekTsl, KOTOPBIE 3aTPYIHAIOT IKCIUTyaTaluio, OpaKy-
0T ¥ K TAIBHEUIIIEN TOBEPKE HE JIOMMYCKAIOT.

A1.10.2 OnpoboBaHune

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

[ToaxmrouaroT mpeoOpazoBaTelb K CETH MEPEMEHHOr0 Toka yactorod 50 ' u
HanpspkenreM 220 B mu6o 36 B (B 3aBucumoctu ot ucnoianenus pH-metpa).

Bxirouarot noBepsiemsiid pH-meTp.

[TposepsitoT padboTociocoOHocTh KHOMOK «KAHAJDY, « MEHEO 5 - « :6: »,

BBO/JI
((G» 51 «&».

Pe3ynbTaT mpoBEpKU CYUTAIOT YIOBIECTBOPUTEIBLHBIM, €CIIH:

— nojcBeunBaeTcsa cBeToBoM nHaukaTtop «CEThy;

— npu Haxatuu KHONKU «KAHAJD» u3MeHseTcs peXuM WHAUKAluu (MHIU-
karus rmokasannii pH u 3J1C nmepBoro, Broporo b0 060X KaHAJIOB);,

— MpU Haxatuu KHOMKU « MEHTO 5, pH-MeTp nepexoauT U3 pexuma u3Me-
BBO/I

pEHUI B pEKUM KOHTPOJISI U U3MEHEHHUS [apaMeTpoB (BXOJ B MEHIO);
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o 0N - 74
— KHOIIKOU <<;¢;» OCYILECTBIISIETCA BKJIKOYEHHWE W OTKIKOYEHHE NOACBETKH
DKpaHa UHAMKATOPA;

— KHOIIKaMH «G», ((&» OCYHICCTBIACTCA MCPEMCIICHUC 110 CTPOKAM MCHIO.

A1.10.2.2 MpoBepka cooTBETCTBMUSA NporpammHoro obecneyenus (M0O)

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

[Tposepstor cootBeTcTBHe 1O Tomy, KoTOpOEe ObLIO 3aUKCUPOBAHO TPU HUC-
NBITAHUSX B LIEJSAX YTBEpKAeHUs Tuna pH-metpa.

Jlst aToro dukcupytot uneHtudukamonHoe odosnadenue 10 u mudposwie
uaeHTugukatopsl [10 (KOHTPOIBHBIE CYMMBI UCIIOJIHIEMOTO KOJa), KOTOPbIE T0JIK-
HBI cOOTBeTCTBOBATHL TaOmmie Al1.10.1.

Tabnuya A1.10.1

NnentudukanmoHHbie JaHHbIE (TPU3HAKH ) 3HayeHne
Nnentudukanmonnoe HaumenoBanue [10:
— JUIS TUIATHI MHAUKAIUH, 9021.430.04.00
— JJIS1 TJTATHl YCUITATEIS. 902U.430.03.08
Howmep Bepcun (naentudukanmonusii Homep) [10:
— JUIA TJIaThl MHIUKAIAH, 04.00
— JJIS TIIQThl YCUITATEIS. 03.08
Hudposoit upentudukarop I10:
— JUIS TUIAThI MHIUKALUHY, 0x9A5174A1
— JUJIS TUIaThl YCUJIUTES. 0xCBD6CDSF

Pe3ynpTaT mpOBEpKH CUHUTAIOT YIOBIECTBOPHUTEIBHBIM, €CIH TMPUBEICHHbBIC
ujeHTUUKAIIMOHHOE O0003HaueHUe, WACHTHU(PUKATOP METPOJIOTHYECKH 3HAYNMOUN
gactu I10, uaentudukaropsl 110 (KOHTpOJIBHBIE CYMMBI HCIIOJHSIEMOTO Kojia B
MIECTHAAIIATEPUIHON CHUCTEME) COOTBETCTBYIOT YCTAHOBJICHHBIM [0 HWHAHKATOPY
pH-meTpa TpeboBanusIM.
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A1.10.3 OnpegeneHne ocHOBHOW abCconoTHOW norpewHocTn pH-meTpa
npn mnamepeHnn pH. OnpegeneHne OCHOBHOW NPUBEAEHHOW MOrpeLlHOCTU
npeobpasoBaHNa N3MEPEHHOIO 3Ha4YeHNsa pH B BbIXOQHOW TOK.

A1.10.3.1 MNMogroToska K U3mMepeHnsam

Cob6uparoT ycTaHOBKY B COOTBETCTBUU ¢ prucyHkoMm A1.10.1.

[ToncoenuHsOT K KaHally A 0J10Ka IpeoOpa30BaTEIbHOIO OJIOK JAaTUUKOB.

Toncoeauusior MynbtuMerp APPA-305 k pazsemy « TOKOBbI BbIXO/,
CUTHAITM3AUNA, RS-485» 610ka mpeodbpa3oBaTesIbHOTO B COOTBETCTBHH C PH-
cynkoM A1.10.2.

Bxutouarot TepmocTar.

C nmnomolIpl0 TepMOcTaTa JAOBOAAT TEMIIEpaTypy BOAbl 1O 3HAYEHUSA
(25,0 £ 0,2) °C u nmoaepKUBAIOT €€ C OTKIIOHEHUEM OT YCTAaHOBUBLIETOCSA 3HAYEHUS
+0,2 °C.

Y CcTaHaBIMBAIOT MPEENBl MTPOrpaMMUPYEMBIX THUAna3oHOB m3Mepenuii pH u
TEeMIIepaTypbl B COOTBETCTBHUHM ¢ Tabnuieit Al.10.2.

Tabnuya A1.10.2

[Tapametp [Ipenensl nporpaMMUpyeEMOTO IIpeneinbl ycTaBok
JMana3oHa U3MEpEeHUN
MIN MAX MIN MAX
pH 1 11 0 15
Temneparypa, °C — 99.9 - -

[TpoBonsat rpagyupoBky pH-MeTpa no 1Bym Oy(depHbIM pacTBopaM — pabouumM
stanoHaMm pH, BocnpousBoagmmm 3Hauenus pH 1,65 u 9,18 npu temneparype pac-
TBOpOB (25 + 0,2) °C.

A1.10.3.2 lNposeaeHve namepeHuni

[TpoBoasT usMepenue pH oaHoro u3 Tpex (C y4eToM MPEUMYIIECTBEHHOTO
JyanazoHa u3MepeHul npu skcrutyatauuu pH-metpa) OydepHbIX pacTBOpoB — pa-
6ouunx stanionoB pH, BocnipousBoasimux 3Hauenus pH 3,56; 4,01; 10,00 npu Temrie-
patype pactBopa (25 £0,2) °C.
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0J10Ka MpeoOpa3oBaTEIHLHOTO \k

Po3etka
Kabens coenmaurensubiii K902 PCIOTB

bnok gaTunkoB bnok natunkoB ~_Kabenb
bJ1-902 BJ1-902A 0 K902MII

/ /
/ /
|on.q1 Bxog2 Bxoa3 | |on.q1 Bxon2 Bxoa3 |
I_J |_J ﬁ I_J |_| ﬁ biok mataukos
B1-902MI1
—] —1] [—
— ./
: S 3 1 F -
£ \ N a - = -

/

Tepmocrar

Cocyn

\

pacTBOpOM

Pucynox A1.10.1

TepmomeTp 1abopaTopHbIH
KUJKOCTHBIM ¢ OydepHbiM snexkTpoHHbI JIT-300



104

( \ MynsTUmMeETp Poszerka PC19TB
" APPA-305 (610 cO cMOpPOHbL NALKU KOHMAKMOS)

mA Kanain A

5(4) | 60
Kanan B 012 61161009 o8

9+) | 6(-) 0l6 015014 013
019 18 ol7

mA com PozeTka
© ©) PCI9TB

K passemy « TOKOBBII BBIXO/I,
CUTHAJIN3ALIN A, RS-485%
0J10Kka IpeoOpa3oBaTEIHLHOTO

Pucynox A1.10.2

N3mepenust MOBTOPSAIOT HE MeHee TpexX pa3. DUKCcUpYIOT MOJydYeHHBIC 3HAYE-
HUS Nysyu, pH.

Jnst xaxxnoro 3HaueHus N, QukcupyroT no myiabtumerpy APPA-305 BbI-

4-20 0-5
XOJIHbIE TOKH OJIOKa MpeoOpa3oBaTEIbHOTO Ig,,,x u [ ebix » MA, Ha JMarnasoHax

oT 4 10 20 MA 1 ot 0 10 5 MA COOTBETCTBEHHO.
[IpoBoasSIT aHaIOTMYHBIE M3MEPEHHUs [JIs1 KaHajla B, ecliM B KOMIUICKT
pH-MeTtpa BxoasT qBa 610Ka JaTIYMKOB.

A1.10.3.3 ObpaboTka pesynbTaToB M3MEpPEHUI

Ecnmm makcumanbHOE pacxoXACHUE Pe3yJIbTaToB u3MepeHuil pH He mpeBsbiia-
€T TIpeiesia OCHOBHOM JTOMyCKAaeMOM MOTPENTHOCTH u3MepeHuit pH, HaxoaaT cpeane-
apumeTryeckoe 3HaUCHUE N3y, p UIS1 TAHHOTO Oy(PEpHOTO pacTBOpA.

PaccunThiBaloT OCHOBHYIO aOCOJIIOTHYIO TMOTPEIIHOCTh MPU U3MEPEHUU aK-
TUBHOCTH HOHOB BOAOPOJa A, ,u, pH, 1151 000ux kaHaoB 110 hopmyie:

AoszNus'Mcp_pHama (All)

rae pH.,, — 3nauenue pH no ['OCT 8.134-2014, BocpousBoaumoe 0ypepHbIM
pacTtBopoM — pabouuM stanonoM pH npu Temnepartype 25 °C.
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PaccuuThiBaloT NMpUBEIEHHBIC MOTPEITHOCTH TPEeOOpa30BaHUS WU3MEPEHHOTO
3HaueHus pH B BBIXOJHOW TOK JJIsi BCeX 3a(DMKCHPOBAHHBIX 3HAYCHHUM BBIXOHOTO
TOKA Y420 U Yo-5, %0, 7151 000MX KaHAJIOB MO (popMyiam:

— JJI9 BBIXOJHOT'O TOKa B Juamna3oHe oT 4 1o 20 MA:

[P - (et R o
Vao = uan___.100 % (A1.2)
16
— IS BBIXOJIHOTO TOKa B auariazone ot 0 10 5 MA:
10—5 _3. Ny =N
6blX Nauan
Yo-5 = 5 100 %, (A1.3)

rae N,., — 3HaueHue HrkHero npeaena « MIN» nporpaMmmupyeMoro amaraso-
Ha n3Mepenni pH o BeIxonHoMy TOKy, paBHoe 1 pH;
Nouan — pasznocts Mexay 3HaueHussMu «MAX» u «MINy» nporpammupye-
MoOro nuana3oHa usmepenuid pH, pasnas 10 pH.

PesynbraT onpeneneHuss OCHOBHOM aOCOIIOTHOM morpemHoctu pH-merpa npu
n3MepeHuu pH cunTaroT yJ10BI€TBOPUTEIIBHBIMU, €CIIH:
— IS UCTIOJTHEHHUH ¢ O10KoM gaTdnkoB BJ[-902

— 0,05 < A, i< 0,05;

— i ucnojgHeHu ¢ 6mokamu natuukoB BJI-902A u BJI-902MII ¢ snekTpo-
JIOM CTEKJISTHHBIM KOMOUHMpoBaHHBIM DCK-10617/7, pH-351€KTpO1I0M € TEJIeBOM CHU-
ctemoil cpaBHeHus, Tun InPro 4800 wmnm xomOuHMpoBaHHBIM pH-31€KTpOAOM
S7195.2
- 0,05 <A, ,n<0,05;

— s ucnoiaHenuit ¢ 6nokamu natankoB BJI-902A u BJ[-902MII ¢ xkoMOu-
HUpoBaHHBIM pH-31ekTpogOoM ¢ reneBbiM 3amosiHeHueM, Tun 201020/51-18-04-22-

120/837 (Jumo), komOuHUpoBaHHbIM pH-31ekTpoaomM ID 4510 unu koMOMHUPOBAH-
HbIM pH-anextponom ASPA3111-100-2.1M

~ 0,20 < A, 1< 0,20.

Pe3ynpTaT npoBepkd OCHOBHOM MPUBEICHHON MOTPEIIHOCTH MPeoOpa3oBaHUs
W3MEpPEeHHOTO 3HaYeHusI pH B BBIXOHOM TOK MpeoOpa3oBaTessi CYUTAIOT YIOBJIETBO-
PUTEIIBHBIM, €CIIA BBIIOJHSAIOTCSA YCIIOBUSL:

—08=<y, ,,<08>

—08<y,.<038-
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A1.10.4 OnpegeneHne [OMNONHUTENBHON aBCOMOTHOM MNOrpPeLLIHOCTU
npu namepeHun pH, BbI3BaHHON U3MEHEHNEM TemnepaTypbl aHanU3npyemou
cpenbl (MOrpeLlHoCcTb TeMnepaTypHOM KOMNEHcaLunn)

A1.10.4.1 MoaroToBka K U3MepeHnsaM

[ToaroroBka K U3MEpPEHUSIM aHalOTMYHA npuBeAeHHoM B . A1.10.3.1.
Mynetumerp APPA-305 He ncnonb3yror.

A1.10.4.2 lNpoBeneHne n3mepeHun

C nmoMomipio TepMocTaTa JOBOASIT TEMIEpaTypy BOJABI O BEPXHETO 3HAUCHUS
temmneparypHoit komrencaruu (50,0 = 0,2) °C mna 6moka maruukoB b/[-902 6o
(60,0 = 0,2) °C nnsa 6mokoB matunkoB BJI-902A, B/[-902MII u noanepKuBaroT ee ¢
OTKJIOHEHWEM OT ycTaHOBHUBIIEeTocs 3HaueHus + 0,2 °C.

[IpoBoasT usMepenue pH oaHOoro u3 Tpex (C y4eToM HPEUMYIIECTBEHHOTO
Jyana3oHa U3MepeHul npu skcruryatauud pH-metpa) OydepHbIX pacTBOpoB — pa-
0ouunx stanioHoB pH, BocnpousBoasimux 3Hauenus pH 3,56; 4,01; 10,00 opu Temrie-
patype pactBopa (25 + 0,2) °C, nusa remnepatypsl (50 £+ 0,2) nu6o (60 £ 0,2) °C.

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

[IpoBoAsAT aHaNOrMYHBIE HW3MEpPEHUs JUIsl KaHajna B, ecin B KOMILUIEKT
pH-meTpa BxoasT aBa 6j0Ka JaTYUKOB.

A1.10.4.3 ObpaboTka pe3ynbTaToB U3MEPEHMI

Ecnn makcumanbHOE pacxoxI€HUE pe3ysbTaToB u3Mepenu pH He npesbliia-
€T IpeJiesia OCHOBHOM JOMYCKAEMOM MOTPEUIHOCTH u3MepeHu pH, Haxomar cpeaHe-
apugmeTrueckoe 3HaueHue N, ., pH.

PaccuuThIBalOT JOMONHUTENBHYIO a0COMOTHYIO TorpemHocTs pH-meTpa npu
U3MEPEHUN AaKTUBHOCTHM HOHOB Bojxopoaa A; ,u, pH, mia o0oux kaHaloB IO

bopmyie:
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AtpH = Ntcp _th, (A14)
rae pH, — 3nagenue pH mo 'OCT 8.134-2014, Bocipon3Bogumoe OyhepHbIM
pacTBOpoM — pabounm odtamonom pH mpum Temmeparype (50 £+ 0,2) mubo

(60 +0,2) °C.

Pe3ynbTaT mpoOBEpKH CUUTAIOT YIAOBJIECTBOPUTEIBHBIM, €CIU BBIMOJIHSIIOTCS
YCJIOBUS:
— g pH-meTpa ¢ 610koM gatuukos bJ1-902

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

— nis pH-metpa ¢ 6moxkamu matankoB bJ1-902A u BJ1-902MII ¢ snexktpogom
CTeKISIHHBIM ~KoMOuHupoBaHHbIM JCK-10617/7, pH-amektpogoM ¢ reneBoi
cucteMoil cpaBHeHus, Tun InPro 4800, xomOuHupoBanHbIM pH-31€KTpOIOM
ASPA3111-100-2.1M

- 0,10 <A;,x<0,10;

— nmus pH-merpa ¢ 6inokamu natuukoB bJI-902A u B/[-902MII ¢ xomOuHuU-
poBaHHbIM pH-31ekTpogOoM C reneBbiM 3anosiHeHueM, Tun 201020/51-18-04-22-
120/837 (Jumo), komOuHUpoBaHHBIM pH-3mekTpogom SZ 195.2, ¢ KOMOMHUPOBAH-
HbIM pH-3nextponom ID 4510

- 0,20 £ A;,m £0,20.

A1.10.5 OnpegeneHne oCHOBHOM abCoOMOTHOW norpewwHocTn pH-meTpa
Npwn U3MEPEHUN TemnepaTypbl aHann3npyemon cpeabl

A1.10.5.1 MoaroToBka K U3MepeHnsaMm

IToaroroBka k uamepeHusiM — B cootBeTctBuu ¢ m. A1.10.3.1.

Mynstumerp APPA-305 He HCIOJIB3YIOT.

BmecTo 6ydepHoro pacTBopa UCMONb3YIOT JUCTUILUIMPOBAHHYIO BOY.

Onektpoabl 06J10k0B AaTuukoB bJ[-902, B/1-902A B qucTULIIMPOBAHHYIO BOIY
HE MOTPYKakoT.

[Ipenen mporpaMMupyemMoro AuamnazoHa W3MEPEHHUI TeMIepaTypbl yCTaHaB-
JTUBatOT paBHbIM 99,9 °C.

C nmnoMmoumipr0 TepMocTaTa JOBOJAT TEMIIEPATypy BOABl JO 3HAYCHMS
(25,0 = 1,0) °C u nmoaepKMBAIOT €€ C OTKJIOHEHHUEM OT YCTAaHOBUBUIETOCS 3HAUCHUS
+0,2 °C.

IHpumeuamnue— Jlninposepku B Touke ¢ Temneparypoit (0,0 + 0,5) °C
JIOITYCKAETCsl UCIIOJIb30BATh CTAKaH C BOJOW, 3aIOJHEHHBIN JIbJOM, YCTAHOBJICHHBIN
Ha MarHUTHYIO MEUIAJIKY.
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A1.10.5.2 MNposeneHne namepeHuit

®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 nana 6noka gatunkoB BJ[-902 ¢ 351eKTpoIOM 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, xoMOMHUPOBaHHBIM PH-3JIEKTPOIOM C TelleBbIM
sanonaenneM, tum 201020/51-18-04-22-120/837 (Jumo);

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

e (100,0 £+ 1,0) °C nnsa 6moka natuukoB bJ[-902A u pH-anextpoaom c rene-
BoM cuctemoil cpaBHenus, Tun InPro 4800, komOuHupoBanHbIM pH-31€KTpOIOM
SZ 195.2, xomOunupoBanusiM pH-anektpogom ASPA3111-100-2.1M.

[IpoBoAsT MPOBEPKY BTOPOro OJI0KA JATYUKOB, €CIM OH BXOJUT B KOMILUICKT
pH-metpa.

A1.10.5.3 ObpaboTka pe3ynbTaToB U3MEPEHMI

PesynbraT mpoBEpKH CUMTAIOT YIOBJIETBOPUTEIBHBIM, €CIIN I KaXKI0M yCTa-
HOBJICHHOW TEMIIEPATYPHI BBINIOJIHIETCS YCIOBHE:

- 093 St — S 0,3

A1.10.6 Onpenenenrie OCHOBHOM aOCOMIOTHOM MOTPENTHOCTH Mpeodpa3oBaTe-
a1 npu uzmepenun D/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

Co0OupaloT yCTaHOBKY B COOTBETCTBUU ¢ pucyHKoM A1.10.3.
3aMEHSIOT JaTYUK TEMIEPATypbl Mara3uHOM CONpOTUBIIeHU P4831.
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[TpuGop 11 TOBEPKH BOJIBTMETPOB, Poseria
. PC10TB
nuddepenranbHpid BoabT™METp B1-12 m
/ K pazvemy « TATUUK A»
7 umu «JIATUUK By
| / | 6J10Ka Peobpa30BaTEILHOTO
KaGenp

coequHuTENbHLIN K902

- brok ycunurens 010ka JaTYMKOB
bJ1-902, B/I-902A
/

Q o0—o S ) B?:n /
Een ©
M BBIXO/
/ DIIEKTPOJ JlaTuuk
VIMHTATOp SIEKTPOHO pH-3/IeKTPOA cpaBHEHUSI TeMIEepaTyphl
cuctemsl N-02 BXO/ 1 BXO/1 2 BXO/1 3

1 1]2[3
| /I |

Poszerka PC4TB [remncens III14-2 Poserka
PC4TB

(6u0 co cmopoHwvl navixu)
C KOXKYXOM

02 ol |
00 00 0-0 00

. ole]ele
eleJole
7

Marasun conporusieHui P4831
(umumayus memnepamypot)

Pucynox A1.10.3
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[TonOupasi compoTHBIIEHHE, YCTAaHABIMBAIOT TIOKA3aHWs WHAWKATOpa OJIOKa
npeobpazoBarTeabHOrO 1Mo Temneparype paBubiMu 20,0 °C.

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

A1.10.6.2 lNpoBeaeHve namepeHui

Omnpenenenre OCHOBHOM aOCOJIOTHOM MOTPEIIHOCTH MpeoOpa3oBaTels Npu
n3mepenuu JJIC BBINOIHAIOT B TOUYKaxX, COOTBETCTBYIOMMX MUHYyC 1000, munyc 500,
0, 500, 1000 mB.

Bxirouarot pexxum uzmepenun I/1C.

Ha Bxon xanamna A 61oka mpeoOpa3oBaTeIbHOIO NoAa0T Hanpsbkenue U, MB,
ot nipudopa B1-12, pasaoe munyc 1000, munyc 500, 0, 500, 1000 mB.

JInst kaxxaoi Touku (PUKCUPYIOT MOKa3aHusl MHAMKATOpa O0yioka rnpeobpazoBa-
teapHoro Uy, MB.

[IpoBosAT MpoOBEpKY BTOPOro OJIOKA JATYMKOB, €CJIM OH BXOJUT B KOMIUIEKT
pH-metpa.

A1.10.6.3 ObpaboTka pe3ynbTaToB M3MEPEHNI

PaccunThIBaloT OCHOBHYIO aOCONIOTHYIO MOTPEIIHOCTH MpeoOpa3oBaTels mpu
usmepenun JIC A, 5c, MB, 17151 060oux kaHanoB 1o ¢popmysie:

A, aqc = Uizn—U. (AlS)

Pe3ynbTaT NpOBEPKU CUUTAIOT YIOBJIECTBOPUTEILHBIMH, €CIIU [UI BCEX TOUEK
BBITIOJIHACTCA YCIIOBHC!

Al.11 O¢dopmiieHue pe3yJbTATOB MOBEPKHU

Al.11.1 Pe3ynbTaTsl moBepku oGpOpPMIISIOT B BHAE MPOTOKOJIA MPOU3BOILHOM
(bOpMBL.
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A1.11.2 ITonmoxuTenbHbIE PE3YJbTAaThl MOBEPKU YIOCTOBEPSIIOT CBUIETENb-
CTBOM O MOBEPKE U (MJIM) 3alUChIO B macnopTe Ha pH-MeTp 1 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
PUMEHEHUIO, CBUJIETENICTBO O NIOBEPKE AaHHYJIMPYIOT U BBIIUCHIBAIOT U3BELICHHUE O

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

(cnpasounoe)
3HayeHusa pH ctaHgapTHbIX BydepHbIX PacTBOPOB
B 3aBNCUMOCTUN OT TemMrepaTypbl

Tabnuya b.1
ByqaepHLIe paCTBopBI 1 UX COCTAaB
Kammii Kammii Kammii Harpuit Harpuit Harpuit
TETpaoKcanaT [TUAPOTAPTPAT| TUApOTAIAT | MOHOTHIAPO- | TETpadopaT [THIpPOKapOOHAT
Tem- (0,05 moumb/kr) (HackieHHBIH(0,05 MOJIB/KT) docdar 0,05 monb/kr)(0,025 MOJIB/KT)
rnepa- KHa(C204)2x | PAcTBOp KHCsH404 {0,025 monb/kr), NaB4O7x +HaTpUi
nga’ «2H,0 ipu 25 °C) +KaJIui IUTUII- x10H,O KapOoHaT
KHC4H40O¢ podocdar (0,025 mMoB/KT)
(0,025 moib/kT) NaHCOs+
NaHPOs+ +NaxCO3
+KH2PO4
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 3aBUCMMOCTU 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
= —~—
> 8,00 ™~
I~
\\
T~ \
7,00

Temnepatypa
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NMPUNOXEHUE I

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

1 IPOTOKOJ CBA3U B3OP

I'.1.1 ®usnueckuii maTepdeiic: RS-485.
I'.1.2 ITapametpsl CBS3HU:

— ckopocTh obMmeHa (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 MEPCOHAIBHOIO KOMITBIOTE-

pa ¢ pH-merpom MAPK-902 nipuBenex B Tabmnuie I'.1.

Tabnuya I'.1 — @opmam xadpa 3anpoca OaHHbIX

1 Oaut

2 Oaut

3 OalT

4 Gaut

5 OauT

6 OauT

7 OauT

Head

NetAddr

ChNum

CodeOp

HiDataByte

LoDataByte

CS

1 Gaiit: npeambOyna (Head) (255);
2 6aiit: cereBoii agpec (NetAddr) (0-255);
3 GaiiT: Homep kaHana (ChNum)
0 — 6110k IpeoOpazoBaTENbHBIH,
1 — xanan A,
2 — xaHax B;

4 6aiit: xon onepannu (CodeOp) (rpu oTBETE cTapIuii OUT paBeH 1);

5 Oaiit: crapmmii Oaift nanueix (HiDataByte);
6 Oaiit: mutaammii Oait nanusix (LoDataByte);
7 Gaiit: koHTpoJbHas cymma (CS).

I'.1.4 Pacuet koHTpOJIbHOU cCyMMBI CS B COOTBETCTBUH C (hopmyJioit (1).

CS = (Head + NetAddr + ChNum + CodeOp + HiDataByte + LLoDataByte) + 19

(1)

rae B CS 3aHOCHTCS TOJBKO 8 OUT MJIaIIei YacTH MOTYYEHHONH CyMMBI.

[Tpumep:
3amnpoc: 0xFF 0x01 0x00 0x02 0x00 0x00 0xF9
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rae, OxFF — npeambyna Head;

0x01 — anpec yctpoiicta NetAddr ;

0x00 —Homep kanana ChNum;

0x02 — kon oneparnuu: peructp Type ;

0x00 — cTpamuii u MIaamui 0alT JaHHBIX;

0xF9 — konTposbHas cymma, pacutadHas o popmyse (1) u paBHa:
(OXFF + 0x01 + 0x00 + 0x02 + 0x00 + 0x00) + 1 = 0xF9.

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

rae, 0xFF — npeamOyna Head;

0x01— anpec ycrpoiictBa NetAddr;

0x00 — Homep kaHama ChNum;

0x82 — kox onepanuu otrBera: peructp Type;

0x00 — 3nauyenue 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 pacuera 3HaUCHHS PU3MUECKUX BETUIMH /17151 KaHATOB A 1 B

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

['.1.5.2 ®opmyna pacuera 3HaUEHUSI TEMIIEPATYPHI

= 3
th, ()

rje t — 3HaueHue temieparypsi, °C;
T — kon Temnepatypsl, popmat cm. B Tabmune I'.8.

[.1.5.3 ®opmyna pacyera 3HAYEHUS U3MEPSIEMON AKTUBHOCTH MOHOB BOJIO-

_ (pH
PH = (100)’ (4)
rac H — 3HAYCHHUEC aKTUBHOCTH MOHOB BOAOPOAA,
Y P

pH — K011 akTUBHOCTH MOHOB BOJI0poJia, (hopMmat cM. B Tabmuiie I°.8.

[.1.5.4 ®opmyna pacuera 3HAYECHUS U3MEPSIEMON AKTUBHOCTHM MOHOB BOJIO-

poaa, npuBeaeHHas K Temreparype 25°C

pH25=(22), (5)

100
rac _pHZS — 3HAYCHUC aKTUBHOCTH MOHOB BOJOPOJa HpHBGI[GHHOﬁ K TCMIIC-

patype 25°C;

pH25 — ko1 aKTUBHOCTH HOHOB BOJIOPO/Ia PUBEAEHHOM K TeMIeEpaType

25°C, dbopmart cm. B Tabaure I'.8.

[.1.5.5 ®opmyna pacuera KpyTU3HBI JIEKTPOJHON CUCTEMBI
S, =(S)> (6)

rjae s, — 3HaYEHUE KPYTU3HBI DJIEKTPOAHOMN cucTeMsl, %;
S — Ko 3HaUeHHUs yAJIMHEHUS Kabensi, B popMare 6€33HAKOBOTO JBOMYHO-

ro IpcacTaBJICHUA YHUCJIA.

[1.5.6 ®opmyna pacuera KOOPAMHATHI H30MOTECHUHAIBHOM TOYKH DJIEK-

TPOJHON CHUCTEMBI 3JIEKTPOHON CUCTEMBI

E, = (Eb » (7)

rac g,— 3HAYCHHUC KOOPANHATHI H3OHOTCHHH3J’II)HOI>1 TOYKHU 3J'ICI(TpOI[HOI>i CH-

CTCMbI BHGKTPOHHOfI CHCTCMBI, MB,

Ei — xoj 3HadYeHUs KOOPAMHATHI M30TIOTEHIIMAIBLHON TOYKH AJIEKTPOTHOU

CHCTCMHI, B q)opMaTe 3HAKOBOI'O IBOMYHOI'O IPEACTABIICHHUHN YHCJIA.
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['.1.5.7 ®opmyna pacuera MUHUMYyMa Juana3oHa usmepsemoro pH

Mustsivanas ona — (mmml’j (8)

10
rae MuH.quana3oHa — MakCUMalbHOE 3HaUeHHe auanazoHna pH;
minDIAP — xox nuama3zona, B hopmare 0€33HAKOBOTO JBOMYHOTO TMPE/I-
CTaBJICHUS YHCIIA.

I'.1.5.8 ®opmyna mupuHbI 1Uana3oHa usmepsemoro pH

widthDIAP J , 9)

Iup. nuanas3 osa =
P ( 10

rae np.quanasona — MaKkCUMalbHOE 3HaYEHHE nuana3zoHa pH;
widthDIAP — xox nuama3zona, B ¢popMare 6€33HAKOBOTO JTBOMYHOTO TPE-
CTaBJICHUS YHCIIA.

[.1.5.9 ®opmyna pacuera makcumyma ycraBku pH

Make.yer. = [M;?)X), (10)

rae Makc.ycT. — MakCuMasbHOE 3HaueHue ycTtaBku pH;
MAX — xon ycTaBkH, , B (popMare 0€33HAKOBOTO JBOMYHOTO IpE/ICTaBIe-
HUS YUCIIA.
['.1.5.10 ®opmyna pacuera MUHUMYyMa ycTaBku pH
Mun.yct. = [wj s (1 1)
10
rae MuH.yCT. — MUHUMAaJIIBHOE 3HAaUeHUe ycTaBku pH;
MIN — xox ycTaBkH, B (hopMare 6€33HAKOBOT'O JBOMYHOTO MPEICTABICHUS
YHCIIA.
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2 TPOTOKOJI OBMEHA «MODBUS RTU»

['2.1 Tunmbr paHHBIX U (OpMaThl HMX MPEACTABICHUS TNPUBEICHBI B
tabmuue I'.9.

Taonuya I'.9 — Tunvl OanHbIX U hopmambvl UX NPeoCmasieHus

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

Yucrio ¢ ruraBaromei TOUKo OJMHAPHONW TOYHOCTH pazMepom 32 durta
(4 6aitra), IEEE 754-2008.

ASCIIZ TekcToBasi CTpOKa ¢ TEPMUHUPYIOIIUM HYJIEBBIM OalTOM.

float32

['.2.2 ®usnueckuit uatepdeiic: RS-485 nomynymnnexcueiii pexxum. Jomyctu-
Mmble HacTpoitku COM/UART-noptoB npuseaens! B Tadsmiie [7.10.

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

IMapamerp 3HaveHus
JlomycTUMBIE CKOPOCTH 1200, 2400, 4800, 9600,
oOMeHa, OuT/c 19200, 38400, 57600, 115200
CtapToBBIX OUT 1
but nanHbBIX 8
CTOomoBbIX OUT I nnu 2
KoHTposs yeTHOCTH HET, YeTHOCTh, HCUETHOCTh
Cnoco0 nepenauun miagamum 6utom Briepen (LSB first)

['.2.3 Peanu3oBanHasg pa3zHOBHAHOCTH mpoTokoma: MODBUS RTU. [nsa
crpaBku cM. http://www.modbus.org.

['.2.4 Tlpunnun HanoxeHus monenu input- / holding-peructpoB Modbus Ha
JTAHHBIC PA3JIMYHBIX TUIOB MPU YIAKOBKE:

— TMOAPa3yMEBAETCs, YTO MOPSATIOK OMTOB B THMAaX JAHHBIX U B PETUCTPaX
Modbus coBnagaeT (Miaammii OUT JAHHBIX TAKYETCS B MIIAAIIANA OUT perucTpa
Modbus).

— MJIAIIIMA OalT JaHHBIX MaKyeTcs B Miaamui 6aiT peructpa Modbus, a
CTapIInii OAlT TaHHBIX — B CTAPIIIHN).

— €CJIM TUI TaHHBIX 3aHUMAET HECKOJIBKO CMEKHBIX PETUCTPOB, TO MIIJIIICe
CJIOBO JIaHHBIX TaKyeTcs B peructp Modbus ¢ Miaammm agpecom
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NMPUNOXEHUE O

(cnpasounoe)

1.1 Kabenb coeanHUTENbHbIN

NMPUMEHAEMbIE KABEJIA

Ka6ens coequuauTensubii K902 BP43.03.000 (pucynok /lI.1), mocrapisieMblit
MO0 OTJEIBHOM 3asiBKE, MpeIHa3HayYeH g coequHenus Omoka natuukoB bJ1-902 u
BJ1-902A c 6mokom npeoOpazoBaTenbHbIM pH-MeTpa.
OcHOBHBIC MMapaMeTphl Kabelss COOTBETCTBYIOT 3HAYEHUSM, NMPUBEICHHBIM B

tabmune JI.1.
Tabnuya /.1
Kabenn Macca, Kr, Tun Tun
. JlnuHa, M
COCIMHUTEIbHBIN He Oosee PO3ETKH KaOes
K902.5 BP43.03.000 5 0,5 PC7TB, STP2-ST
K902.L BP43.03.000-01 ot 5 mo 100 - PCI0TB

Paznem (pozetrka PC10TB)
I COETMHEHUS ¢ OJIOKOM
npeodpa3oBaTeIbHBIM

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

Pucynoxk J[.1 — Kabenv coeounumenvhuiti K902

1.2 Kabenun noBepoyHble

J1.2.1 KaGens noepounsiii BP43.03.500 (pucynok [I.2), mocTtaBisieMblil 10O
OTIIEJILHOM 3asiBKE, MpeHA3HAYCH JJI1 COSAMHEHUS OJIOKa yCUIuTeNsl OJI0Ka JaTdu-
koB b/[-902 u BJ[-902A ¢ mara3uHOM CONPOTHUBIICHUI 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 J1s1 OTIPEIeICHUs] OCHOBHOM aOCOJIIOTHOM MOTPEITHO-
cTu nipeodpazosarens npu usmepenuu JJIC.



130

PozeTka
PC4TB
E ———————————————— T %) = I——
[ITencens
11I14-2 Knemma
00XuMHas
B 150 _

1010

A
Y

Pucynok J[.2 — Kabenv nosepounwiii BP43.03.500

Cxema noaknroyeHus: kabenst nosepouyHoro BP43.03.500 k 6soky ycunurens
omoka gatunkoB b/[-902, BJ[-902A u marasuHy COINpPOTHUBIICHUS MOKAa3aHA Ha pU-

cynke /1.3.

J1.2.2 Kabens moBepounsiii K902MII.2 BP43.05.000 (pucynoxk [1.4), mpume-
HsieTca s coequHeHus Omoka natynkoB bJI-902MII ¢ 610koM mpeoOpazoBaTeb-
HBIM TIpu 1npoBeaeHuu 1oBepku pH-merpa wucnonnenuin MAPK-902MII,
MAPK-902MI1/36, MAPK-902MI1/1, MAPK-902MI1/1/36.

OcHoBHBIE MapameTpbl kabemnst moBepoyHoro K902MIL.2 BP43.05.000 coot-
BETCTBYIOT 3HAUYCHUAM, IIPUBEACHHBIM B Ta0mwmie J1.2.

Tabnuya J[.2
Jnunaa, M Macca, kr, Tun pazprema Tun xabens
He OoJree
Pozerka PC10TB,
2 0,5 muca KP2-16J4A STP2-5T
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BBIXO/]

DIEeKTPOJ Jatuuk
pH-2I€KTPOA cpaBHEHUS TeMIEPATYPhI

L~
Brok ycunurens, |

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

VA
\PO3GTKa

ITencensb IHH4—2/ PC4TB

Kabenp
MTOBEPOYHBIN

BP43.03.500

| |
| 000000

JemMma Q Q
06§I/IMHaHZ Q O/O O

/

MarasuH conpoTHBIECHUN
(umumayus memnepamypot)

Pucynox J[.3 — Cxema nooknouenus kabens nosepourozo BP43.03.500

Pazwem (po3erka PC10TB) Pazbem (Busika KP2-16J4A)
JUTSI COSTUHEHUS ¢ OJIOKOM JUISL COEJIUHEHUSI C
npeodpa3oBaTeIbHBIM 6s10xom patunkoB bJI-902MII

Pucynox J[.4 — Kabenv nosepounwviti K902MI1.2
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