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PyKoBOZICTBO 1O 3KCIUTyaTallMy MIPEIHA3HAYEHO JIJIsl U3YUYEHUS] TEXHUUYECKUX Xa-
pakrepuctuk pH-metpa MAPK-902 (nanee — pH-meTp) u mpaBuII €ro 3KCIuTyaTar|m.

pH-Metp coorBercTByeT TpeboBanusiMm ['OCT 27987-88 «AHanuzaTopsl Ku-
koctu noteHiuomeTpuueckue I['CIl», Texnuueckux ycioBuit TY 26.51.53-024-
39232169-2021 (upmentnunsl TY 4215-024-39232169-2006) u KOMIUIEKTa KOH-
cTpykTtopckoi nokymentauuu BP31.00.000.

1 BHUMAHMUME: KoHcTpyKUMH 3J1eKTPOAOB U 0J10Ka mpeodpa3oBaTeib-
Horo coxep:xkart crexao. Ux HEOBXOJINUMO OBEPEI'ATH OT YJIAPOB!

2 BHUMAHMUE: B wu3geanu HCHodAb3yeTcs IJIEHOYHAs KJaBHATypa.
MN3BET'ATH HAKKATUSA KHOIIOK OCTPBIMU INPE/IMETAMMUA!

1 ONMMMCAHUE U PABOTA

1.1 Ha3HayeHue u3denus
1.1.1 HanmeHoBaHne n obo3HavyeHue n3genusa

O6o3nauenne pH-merpa coctout u3 o0o3HaUeHHUs UCTONHEHHS pH-meTpa u
o0o3nauenus TY.
O6o3Hauenne ucrnoaHeHus: pH-metpa:

MAPK-902 X / X [ X

HaumenoBanue pH-meTpa

Ucnonuenne pH-meTpa no tumy 6j10ka JaTYMKOB:
BbJ1-902 (6e3 3Haka);

B/1-902A — «Ax;

B1-902MIT — «MI1D».

Hcnonunenue pH-meTpa o crnoco0y MoHTaxa
0J10Ka peoOpa3oBaTEIHLHOTO:

IUTOBOM (0€3 3HaKa);

HACTCHHBIN — «1».

HNcnonnenne pH-MeTpa 1o HOMUHAJIIBHOMY HaIIPSKEHUTO
MATAKOLIEH CETH IEPEMEHHOI0 TOKA!

220 B (6e3 3Haka);

36 B — «36».




[Tpumep ob6o3nauenus pH-merpa:

pH-metp ¢ GiokoM mpeoOpa3oBaTeNbHBIM HIUTOBOTO HCIOJIHEHHS, OJIOKOM
natunkoB b/[-902 u manpsoxennem nutanus 220 B:

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

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

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

pH-MeTp ¢ 610kOM TpeoOpa3zoBaTeIbHBIM HACTEHHOTO HCIOJHEHUS, OJIOKOM
natuukoB b/[-902MII u nanpspkenuem nutanus 36 B:
pH-memp MAPK-902MI1/1136 TV 26.51.53-024-39232169-2021.

1.1.2 pH-meTp mpenHazHaueH JUisi U3MEPEHUN aKTMBHOCTH HOHOB BOJOpOJA
(pH) u Temneparyps (°C) BoIHBIX pacTBOPOB, a Takxke DJC (MB) pH-3nexTponos.

1.1.3 O6nacTh IpUMEHEHHS — U3MEPEHNE aKTUBHOCTH HOHOB Bojopoaa (pH) B
BOJHBIX PAacTBOpax Ha OOBEKTaX TEIJIOBOM M aTOMHOW SHEPreTUKH, XUMHUYECKOM,
METaJITypruyeckoi, (hapMalieBTUUECKON MPOMBIIIJIEHHOCTH, B CEJIbCKOM XO34HCTBE,
B OMOJIOTHH U JPYTUX OTPACIIAX.

1.1.4 Tun u3MepuTeasLHOTO peodpazoBaTes (anee — MpeoopPa3oBaTENb):

— paboTaronuii ¢ YyBCTBUTEIBHBIM 3JIEMEHTOM JJII U3MEPEHHUN aKTUBHOCTHU
noHOB Bojiopoja (pH);

— C raJbBaHUYECKHUM pa3JIeJICHUEM BX0/1a U BbIXOJa;

— C YCTpPOMCTBOM WHJIUKAIIWNHU;

— ¢ IByMs KaHaJIaMH U3MEpPEHUM;

— B BHJIe OJIOKOB JIJIS IIUTOBOT'O JIMOO HACTEHHOTO MOHTa)Ka M 0JI0Ka YCHUJIUTEIIS;

— ¢ npeoOpa3oBaHUEM PE3YNbTATOB U3MEPEHUN B YHHU(PUIUPOBAHHBIA DJIEK-
TPUYECKUIN BBIXOJHON CUTHAJ MOCTOSHHOIO TOKa U 0OMEHOM MH(opMalueit mo uH-
tepdeticy RS-485.

1.1.5 Tun 4yBCTBUTENBHOIO JIEMEHTA!

— TpoTOYHO-TIOTpYyxHOM (6510KM HaTunkoB b/1-902 u B/1-902A);

— MarucTpajibHO-OTpyxkHOi (010K natunkoB bJ[-902MII).

1.1.6 Tunbl NpPUMEHSEMBIX JJEKTPOJOB B 3aBUCHUMOCTH OT HCHOJHEHUS
pH-MeTtpa npuseaens! B Tabnuie 1.1.

Tabnuya 1.1

Hcnonuenune pH-Merpa Tun npumeHseMbIxX Hsrorosurens

MAPK- JJEKTPOJIOB

902, 902/1, Onexrpon crexistaabi DC-10601/7(K80.7)
902/36, 902/1/36 Onextpon cpaBHeHust DCp-10106-3,0(K80.4) OO0 HITO
902A, 902A/1, ONEeKTPOJI CTEKIJITHHBI KOMOMHUPOBAHHBIN «M3mepurenbHasd
902A/36, 902A/1/36 9CK-10617/7 (K 80.7) texuuka UT»,
902MII, 902MI1/1, DIIEeKTPO CTEKISTHHBIN KOMOMHUPOBAHHBIN I. Mockea,
902MI1/36, 902MIT/1/36 | DCK-10617/7 Poceus




IIpooonocenue mabauywl 1.1

Ucnonuenune pH-metpa Tun npumMeHsaeMbIX N3roroButens
MAPK- AIEKTPOJOB
902A, 902A/1, KomOunupoBannsbiii pH-31ekTpon 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
tun InPro 4800 GmbH, Germany
KomOunuposauusiit pH-snexrpox ID 4510 GonDo, TaiiBanb
Komb6unupoBanusiii pPH-asexTpon Nengshi, Kurait
ASPA3111-100-2.1M
Kom6uuupoBannsiii pH-amnexrpon SZ 195.2 B&C Electronics,
Wranus
Kombunuposanssiii pH-snekrpog G201S Shanghai, KuTaii
Il pumeuanue— Bo3MOXHO IPUMEHEHHE IPYTUX JEKTPOJOB, XapaKTEPUCTHUKHU KO-
TOPBIX HE XYK€ YKa3aHHBIX AJICKTPOJIOB.

1.1.7 Tun pH-MeTpa — ¢ npeaBapUTEIbHBIM JIEKTPOHHBIM YCHIUTENEM, Tajlb-
BaHMYECKH Pa3Bsi3aHHBIM OT MpeoOpa3oBaTessi U YCTAHOBIEHHBIM B HEMOCPEICTBEH-
HOM OJIM30CTU OT IJIEKTPOJOB C LENbI0 YBEIWYEHUS JIOMYCKAEMOTO PaCCTOSIHUS
MeX Iy MpeoOpa3oBaTeeM U JIEKTPOIHONU CUCTEMOH.

1.2 OcHO8HbIe napamempbl U pa3Mepb]

1.2.1 Buxg xnumatudeckoro wucnondenus pH-metpa — VYXJI 4 1mo
['OCT 15150-69, HO tipu 3TOM TeMIlepaTypa OKPY>KAOLIEro BO3yXa MPH KCILTya-
TallUH JOJDKHA OBITE OT IuTroc 5 °C po mroc 50 °C.

1.2.2 Tlo ycToM4MBOCTH K BO3JEHCTBUSAM TeMIIEpaTyphl U BIKHOCTH TpyIa
ucnonHenust pH-metpa mo 'OCT P 52931-2008 — B4.

1.2.3 [1o ycTOMYMBOCTH K MEXaHUYECKUM BO3JICHCTBUSAM TPyIIa UCTIOTHEHUS
pH-metpa o 'OCT P 52931-2008 — L1.

1.2.4 Tlo ycTOWYMBOCTH K BO3JIEHCTBUIO aTMOC(EPHOTO NABJICHUS HCIIOTHE-
Hue pH-metpa o I'OCT P 52931-2008 — P1.

1.2.5 Crenens 3aunmThl y3710B pH-Merpa, oOecneunBaemass 000JOYKOM IO
I'OCT 14254-2015, cootBercTBYeT Tadmuie 1.2.

Tabnuya 1.2
Ucnonuenune pH-meTpa HanmenoBanue y310B CreneHp 3auThI
MAPK- o 'OCT 14254-2015
(ko IP)

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

902, 902/36, 902/1, 902/1/36, 902A,
902A/36, 902A/1, 902A/1/36
902MII, 902MI1/36, 902MI1/1, brok paturkos BJ[-902MIT IP68
902MI1/1/36 Kopobka kiieMMHast IP62

bnok ycunurens 1P62
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1.2.6 TlapameTpsl aHaTM3UPYyeMOIl Cpeabl (BOJHBIX PACTBOPOB) COOTBETCTBY-
10T Tabnuie 1.3.

Tabnuya 1.3
[TapameTpsl JnanaszoH Junana3on
aHaJIM3UPYEMOU Cpelibl TeMIEepaTypHOU | U3BMEPEHUH
Tun npumMeHsaeMbIX (BOJIHBIX pacTBOPOB) KOMIICHCALIUU pH
AJIEKTPO/IOB JaBnenue, | Temneparypa, pH-meTpa,
Ml]a, °C °C
He 6oJee

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

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

DCp-10106-3,0(K80.4) or 0 z0 12
DJNEeKTPOJI CTEKIISTHHBIH 0.025

komOuaupoBannbiii DCK-10617/7 ’

KomOunupoBanubiii pH-31ekTpoa o1 0

C TeJIEBBIM 3aII0JIHEHUEM, 1,000 ot 0 1o + 60 or+ 5 no + 60 12(14)*
Tim 201020/51-18-04-22-120/837 zo 12(14)
KomOunupoBanubiii pH-3nexTpoa 0.600 or 0 10 14

G201S
pH-anekTpos ¢ reneBoi cuctemMoit

1,300
CPaBHEHUs, TUI Inliro 4800 or010+60 | or+510+60 | or0 o 14
KomOunupoBanubiii pH-31exTpoa 0.020
ID 4510 ’
KomOunupoBansslii pH-3mekTpos 0.600
ASPA3111_1OO_2'{M or 0 mo + 60 or+510+60 | or0mo 14
Komb6unupoBauusiii pH-3nexTpoa 1.000

SZ195.2

* — KpaTKOBPEMEHHO.

1.2.7 PaGouune ycinoBHs dKCIUTyaTalluu

1.2.7.1 TemnepaTypa oKpyskaroiero Bo3ayxa, °C ...... ot mrtoc 5 o matoc 50.

1.2.7.2 OtHOCUTENBHAS BJIAKHOCTH OKPY)KAIOIIETO BO3IyXa TpU TEMIIeparype
wtroc 35 °C u 6oree HM3KUX TeMriepaTrypax 0e3 KoHeHcauu Biaru, %, e oosnee ..... 80.

1.2.7.3 AtmocdepHoe maBiaeHue, klla (MM PT. CT.) ....cccevnnen. ot 84,0 10106,7

(ot 630 no 800).

1.2.8 Dnextpuueckoe nutanue pH-merpa ocyiecTBisieTcst OT ceTu 0AHO(a3-
HOTO MEPEMEHHOTO ToKa HampshkeHueMm 220 1o 36 B B 3aBUCMMOCTH OT MCTIOJHE-
Hus, pu yactote (50 £ 1) ['ny, ¢ monmyckaeMbIM OTKJIIOHEHHEM HAIMPSHKEHUS! TUTaHUS
ot munyc 15 no mmoc 10 %.

1.2.9 [loTpebnsieMass MOUIHOCTh NMPU HOMHHAIBHOM 3HAUYEHUM HAMPSKEHUS
MATAHUS, B A, HE O0TICC ... ittt 10.

1.2.10 DnexTpuyeckoe CONMPOTUBIICHHE M30JSLMU Leneld nutanus pH-merpa
MEXIy ITHIPSIMU BUIKH M KOPITyCcOM npeodpasoareiiss, MOM, HE MeHee:

— TIpU TeMIieparype okpyxkaromero Bo3ayxa (20 £5) °C ..................... 40;

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

— IpH TEMIIepaType OKpykaromero Bo3ayxa 35 °C U OTHOCUTENIBHOM BiaX-
HOCTH 80 Y0 « ettt ettt e 5.
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1.2.11 DnexTprueckas M30JSIHS MEXK/ITY LUETSIMHU MTUTaHHUS IPeoOpa30BaTes v €ro
KOPITYCOM BBIJICp)KUBAET 0e3 Mpo0ost M IOBEPXHOCTHOTO MEPEKPHITHS B TeueHHEe | MUH
JICUCTBUE WCMBITATEILHOTO HAIPSHKEHUS] TIEPEMEHHOTO TOKa CO CPEIHEKBAIPaTHYHBIM
sHadenreM 1500 B u gactoroii (50 + 1) 't B HOpMaIbHBIX YCIOBHSIX IPUMEHCHHUS.

1.2.12 DnexTpudecKkoe COMPOTUBICHUE MEXKIY BHEIIHUM 3KUMOM 3aIlUTHO-
ro 3a3eMJICHUs IpeoOpa3zoBaTeis U ero Kopimycom, OM, HE OOJIEE ..........ceeeeeenee. 0,1.

1.2.13 pH-metp obecnieunBaet paboTy ¢ aneKkTpoaHbIMU cucTemMamu, J/C ko-
TOPBIX COOTBETCTBYET CJIEIYIOIIEMY YPaBHEHHUIO:

E=E+ St(pH - pHi), (1.1)
rae E — 3/1C anekTponHoi cuctemsl, MB;
Ei, pHi — xooparHaThl M30MOTEHIMATBHON TOUYKH JIEKTPOIHON crucTeMbl, MB, pH;
pH — akTMBHOCTH HOHOB BOJI0pOa, pH;
St — KpyTH3HA XapaKTEPUCTUKU IJICKTPOIHOM crucTembl, MB/pH.
3HadeHHe St OMPEIEIICTCS BEIPAKCHUCM:

St =-0,1984-(273,16 + 1)-Ks, (1.2)
rae t — remnepatypa aHanuupyemon cpensl, °C;

Ks — xoapdunuent, npuaumaronnii 3sauenue ot 0,8 mo 1,01, mo3Bossito-
I YYUTHIBATh OTKJIOHEHHE KPYTU3HBI IEKTPOJHON CUCTEMBI OT TEOPETUUYECKOTO
3Ha4YeHwus, 11l kKoToporo Ks = 1.
1.2.14 B pexxnmMe u3MepeHNi akTHBHOCTH HOHOB Bojiopoaa pH-metp obecnieun-
BAeT HACTPOMKY Ha MapaMeTpbl JIEKTPOIHON CUCTEMBI, PpUBEAEHHbIE B Tabmuie 1.4.

Tabnuya 1.4
KpyTtusna BogopoaHOM XapaKTepUCTUKH dIEKTpOIHOM | KoopanHaThl H30MO0TEHIIMAIBHON TOUYKH
CHCTeMbI B ee JTMHeNHHoH yacTi, MB/pH, He MeHee 3JIEKTPOJHON CUCTEMBI
Ei, MB pHi, pH
— 57,0 (mpu temnepatype 20 °C) — 14+ 54 7,0+£0,3

1.2.15 T'aGapuTHbIe pa3Mepbl U Macca OCHOBHBIX y310B pH-meTrpa cooTBer-
CTBYIOT 3HaY€HUSAM, IPUBEIEHHBIM B Tabmuue 1.5.

Tabnuya 1.5
Hcnonuenune pH-metpa HanmenoBanue ['aGaputnbie | Macca,
MAPK- y3J10B pasmepesl, KT,
MM, He Oojiee | He Oolree

902, 902/36, 902A, Bbrnox npeodpa3oBaTeabHBII

902736, 02MIL, 902MII/36 | narmronoro nemomerms (63 xabens) | 202x146x115

902/1, 902/1/36, bnok nmpeobpazoBarenbHbIii 2,60

902A/1, 902A/1/36, HACTEHHOT'0 ucnojHeHus (0e3 kabens) | 266x170x95

902MI1/1, 902MI1/1/36

902, 902/36, bnok matumkos b/1-902:

902/1, 902/1/36 — OJIOK yCHIIUTEIIS; 120x83x30 0,30
— JaT4YMK TEMIIEPaTyphl; 11x128 0,05
— anekTpon crekasuubii 9C-10601/7; 312x170 0,07
— anekTpon cpaBHeHust DCp-10106-3,0. | J10/26x230 0,10




IIpooonocenue mabauywl 1.5

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

— pH-3nekrpon
e JIEKTPO]I CTEKIISTHHBIN
xomOuHupoBannbii DCK-10617/7;
e KOMOMHHMpOBaHHBINA PH-31eKTpOA
C reJIeBBIM 3aIl0JHEHUEM, 20x170 0,05
tun 201020/51-18-04-22-120/837,;
e pH-3nextpon ¢ reneBou

12x160 0,10

cucremoii cpaBaeHus1, Tur INPro 4800; 21x175 0.05
e KOMOWHHPOBaHHBIN pH-3meKTpOI

ID 4510 (6e3 xabens); 21x165 0,04
e KOMOWHHPOBaHHBIN pH-31eKTpOI 21x155 004

ASPA3111-100-2.1M (6e3 xabens);
e KOMOWHHPOBaHHBIN pH-3meKTpOI
SZ 195.2 (6e3 xabens).

e KOMOWHHPOBaHHBIN pH-31eKTpOI
G201S

bnox marunkoB BJ1-902MII 60x275 1,60

17x130 0,03

12x120 0,05

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

1.2.16 IlokazaTenu HaC)KHOCTH:

— cpenHsisi HapabOTka Ha OTKa3 (3a HCKJIIOUYEHHEM JJIEKTPOJOB), U,
15 (B (=) (= I 40000;

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

— cpenHui cpok ciyx0bl pH-MeTpoB (¢ ydyeToMm 3amMeHBbI JIEKTPOJOB), JIET,
5 (Y ()5 (< 10.

1.3 TexHu4YeckKkue xapakmepucmuKu

1.3.1 J/InanazoH u3MepeHuil aKkTUBHOCTH MOHOB Bojopoja (pH) pH-merpa (B
3aBUCUMOCTH OT THIIa MPUMEHSIEMOTO0 EKTPoa), pH .....ccceveviieeiiene ot 0 no 14.

1.3.2 Tlpenensl qonmyckaeMoi OCHOBHOM a0COIOTHOM norpemHocty pH-meTpa
npu u3mepenuu pH npu Temnepatype ananuzupyemon cpensl (25,0 £ 0,2) °C u tem-
nepaType OKpy»xaroiiero Bozayxa (20 + 5) °C, pH:

— ¢ 610koMm matunkoB bJ[-902 . . .+ 0,05;

— ¢ Onokamu nmatunkoB bJI- 902A u BI[ 902MH C BJIEKTPOJOM CTEKJISIHHBIM
koMOuanpoBaHHbIM DCK-10617/7, pH-371eKTpoa0OM C reneBoii CUCTEMON CpaBHEHHUS,
tun INPro 4800 unu komOuHUpOBaHHBIM PH-35mekTpogom SZ 195.2 .............. +0,05;
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— ¢ Onokamu pataukoB bBJ[-902A u BJ[-902MII ¢ xoMOMHMpPOBAHHBIM
pH-aiektpotom ¢ rTeneBbiM  3amosHeHueMm, Tt 201020/51-18-04-22-120/837
(Jumo), komOuHupoBaHHBIM  PH-3nekTpogoM  G201S, KOMOMHHPOBAHHBIM

pH-31exTpooM ID 4510 18105 KOMOMHHpOBaHHBIM  pH-31exTpoioMm
ASPAS111-100-2.1M ...t + 0,20.

1.3.3 [Ipenenbr momyckaeMou JOMOTHUTEIBHON a0COMIOTHON MOTPENTHOCTH
pH-Mertpa npu n3mepennu pH, BEI3BaHHON M3MEHEHUEM TEMIIEPATYPhl aHAJIU3HUpYe-
MOH cpeibl B JHMANa3oHEe TeMIepaTypHou kommeHcauuu pH-merpa (morpemiHoctb
TeMIiepaTypHoi komneHcauuu pH-metpa), pH:

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

— ¢ Omokamu gaTtuukoB b/I- 902A u BI[ 902MH C BJIEKTPOJOM CTEKJISIHHBIM
koMOuHupoBanHsiM DCK-10617/7, pH-371ekTpo10M € reieBoit cucteMon cpaBHEHUS,
tutn INPro 4800, komOuHupoBanubiM pH-s1extpomom ASPA3111-100-2.1M...+ 0,10;

— ¢ Omoxkamm patunkoB bBJ[-902A wu BJI-902MII ¢ kKoMOMHUPOBAHHBIM
pH-amexTposom ¢ reneBsiM 3amonHeHueM, tun 201020/51-18-04-22-120/837 (Jumo),
KoMOMHUpOBaHHBIM PH-amektpogom G201S, xomOuHMpOBaHHBIM PH-37EKTpPOIOM
SZ 195.2 unu xomOuHMpoBaHHBIM PH-3mekTpooM ID 4510 ..o, +0,20.

1.3.4 [Ipenensl nomycKaeMoM JOMOTHUTEIBHON a0COMIOTHON MOTPENIHOCTU
pH-merpa mns ucnonnenuit  MAPK-902A, MAPK-902A/36, MAPK-902A/1,
MAPK-902A/1/36,  MAPK-902MII, n MAPK-902MI1/36, @ MAPK-902MIT/1,
MAPK-902MI1/1/36 npu wusmepenun pH, BbI3BaHHOW W3MEHEHUEM JaBJICHUS
aHaNMM3UpyeMou cpeipl B auanazoHe ot () 70 BepxHEro mpejena B COOTBETCTBUU C

tabmumert 1.3, pH ... e e £ 0,10,
1.3.5 /lnanazoH u3MepeHuid TeMIiepaTypbl aHaIM3upyemoit cpensl, °C:
— ¢ 0moxkoM maTaukoB BJI-902 ..., ot 0 mo mmroc 50;
— ¢ 0moxoM matuukoB BJI-902MIT ..., oT 0 mo mroc 60;

— ¢ 6nokom patunkoB B/[-902A ¢ 31eKTpoAOM CTEKIISIHHBIM KOMOWHUPOBAH-
HbiM DCK-10617/7, xoMOuHMpOBaHHBIM PH-37€KTPOAOM C TeJeBbIM 3aMOJHEHUEM,
tun 201020/51-18-04-22-120/837 (Jumo), ¢ koMOMHHMpOBaHHBIM PH-351eKTPOIOM

G200 .o e —————————aaaa——— ot 0 o maroc 60;
— ¢ OmoxkoM pnatuunkoB bBJI-902A ¢ komOuHMpoBaHHbIM pH-31€KTpOIOM
ID 4510 ..o e e e e e e e et e ot 0 1o maroc 90;

— ¢ 6moxom gatunkoB BJ[-902A ¢ pH-31eKTpo10M ¢ TreneBoil CUCTEMOM CpaB-
Henus, tum INPro 4800, komOunupoBanubiM PH-31ekTposom SZ 195.2, koMOUHUPO-
BaHHbIM pH-anexktpomom ASPA3111-100-2.1M ......cccoevvveenrennnen. ot 0 mo muroc 100.

1.3.6 [Ipenens! gonmyckaeMoil OCHOBHOM a0COJIIOTHOM morpentHoctu pH-meTpa
IPU U3MEPEHUH TeMIIepaTyphl aHAIM3UPYEMOM CPebl IPH TEMIIEPaType OKpYkKaro-

mero BO3ayXa (20 £5) °C,%C oottt eiee s e e e e e £ 0,3,
1.3.7 JInana3zoH u3mMepeHui npeoopazoBaTes:
— npu m3MepeHud pH, pH ... ot 0 1o 15;

— npu wm3mepenun OJIC  (ans  wucnomnenuit 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 .................. or MuHyc 1000 mo rutroc 1000.
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1.3.8 [Ipeaensr momyckaemMoil OCHOBHOM aOCOTIOTHOM MOTPENTHOCTH TIpeodpa-
30BatTeNs MpU Temmeparype aHanusupyeMon cpensl (25,0 = 0,2) °C u temneparype
oKpy»karomiero so3ayxa (20 + 5) °C:

— mpu m3MepeHur pH, pH ... + 0,02;

— npu  u3mepenunn  OJIC  (mns  ucnomunenuit 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 ..ot T 2.

1.3.9 [Ipeaensr npomyckaeMod MOTPEIIHOCTH TEMIEPaTypHOU KOMIIEHCALUU
npeoOpazoBareis npu usMepenuu pH, B ananazone, ykazanHom B tadnuie 1.3 (B 3a-
BUCUMOCTH OT THUIA IPUMEHIEMOTO0 MEKTPOAA), PH ...eoeveiiiieiiieieiieee, + 0,03.

1.3.10 [Ipenensl pomyckaeMor TOMOJHHUTEIBHON aOCOJIIOTHON MOTPEIIHOCTH
npeoOpa3oBaresis, BEI3BAHHONW M3MEHEHHEM TeMIIepaTypbl OKPYKAroIIEero BO3yXa,
Ha kaxaple = 10 °C ot HopMaibsHOM (20 = 5) °C B mpezenax paboyero amara3oHa
ot rutoc 5 °C go mimoc 50 °C:

— mpu u3MepeHUU pH, pH ..., +0,01;

— npu wu3Mmepenun OJIC (mna wucnonnennit pH-merpa MAPK-902,
MAPK-902/36, MAPK-902/1, MAPK-902/1/36, MAPK-902A, MAPK-902A/36,
MAPK-902A/1, MAPK-902A/1/36), MB .......ciiiiiiiiiecicec e £ 1,50

1.3.11 Ilpenensl 1omycKaeMoi JOMOJHUTEIbHON aOCOMIOTHON MOTPEIIHOCTU
npeoOpa3oBaresisi, BBI3BAHHONW M3MEHEHUEM HAIPsHKEHUS! TUTAHUSL OT HOMUHAJIBHOTO
snauenus 220 160 36 B na mmroc 10 % u munyc 15 %:

— mpu u3MepeHUU PH, pH ..., +0,01;

— npu wu3Mmepenun OJIC (ana wucnonnennit pH-merpa MAPK-902,
MAPK-902/36, MAPK-902/1, MAPK-902/1/36, MAPK-902A, MAPK-902A/36,
MAPK-902A/1, MAPK-902A/1/36), MB ... £ L

1.3.12 Ilpenensl nomyckaeMoi AOMOTHUTEIBHON aOCOMIOTHOW MOTPEIIHOCTH
npeoOpa3oBaTessi, BHI3BAHHOW BIMSIHUEM BHEITHETO0 MATHUTHOTO TOJISI HAIIPSHKEHHO-
cThio 710 400 A/m:

— mpu u3MepeHUU pH, pH ... + 0,02;

— npu wu3Mmepenun OJIC (ana wucnonnennit pH-merpa MAPK-902,
MAPK-902/36, MAPK-902/1, MAPK-902/1/36, MAPK-902A, MAPK-902A/36,
MAPK-902A/1, MAPK-902A/1/36), MB ......c.oiiiiiie e + 1.

1.3.13 Ilpenensr momycKkaeMoil JOMOJHUTEILHON aOCOMIOTHON MOTPEITHOCTH
npeoOpa3oBarTesis, BEI3BAHHON BIUSHHEM COMPOTHUBIICHHUS B IIEMH W3MEPUTEIHLHOTO
anekTpoa Ha Kaxasie S00 MOwm B nuanazone nudMeHeHus ot 0 1o 1000 MOwm:

— mpu m3MepeHu pH, pH ..o + 0,005;

— npu w3mepenun OJIC (ana wucnonmnennit 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 . e ——————— e ———— .£0,5.

1.3.14 Hpe;lenm JOMYCKA€MOW JOMOJHUTEIbHOU a6COJHOTHOI/I HOFpeH_IHOCTI/I
npeoOpa3oBaresis, BHI3BAHHOM BIMSHUEM COMPOTUBIICHUS B IIEMTU BCIIOMOTATEIbHOTO
anekTpoaa Ha kKaxabie 10 kOm B quana3zone uamenenus ot 0 10 20 kOM:

— npu m3MepeHu pH, pH ... + 0,005;
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— npu  u3mepenunn  OJIC  (mns  ucnonnenudt 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 .......ccccoviiiiiiiiiiiiie e £ 0,5,

1.3.15 Ilpenensl 1omycKaeMoi JOTIOJHUTEIILHOM a0COIFOTHON MTOTPEITHOCTH TIpe-
oOpazoBaresisi, BRI3BAHHOW BIMSIHUEM HaNpshKEHUs] OCTOSIHHOTO Toka = 1,5 B B 1enu
«3emirsi-PactBop» Ha kaxzabie 1000 OM conpOTUBIIEHUS BCIIOMOTATENILHOTO AJIEKTPOAA:

— npu msMepeHu pH, pH ..o + 0,002;

— npu  usmepenun  OJIC (mns  ucnonunenut 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 [IpeoGpazoBareny (i1 HUCIOTHEHUMN MAPK 902 MAPK 902/36
MAPK-902/1, MAPK-902/1/36, MAPK-902A, MAPK-902A/36, MAPK-902A/1,
MAPK-902A/1/36) Beiiep>KUBAET B TEUCHUE 2 U TIEPErpy3Ky MO BXOJHOMY CUTHAIY,

l 3 17 [Ipenensl nomyckaemMoil AOMOJHUTEIbHON a6COJIIOTHOI/I MOTPEITHOCTH
npeoOpazoBates MPU U3MEPEHUH TEMIIEPAaTyphl, BRI3BAHHONW M3MEHEHHUEM TeMIIepa-
TYpBl OKpYXaromiero Bozayxa Ha kaxaele = 10 °C ot HopmanbHO# (20 £ 5) °C B
npenenax padouero auamnaszona ot mwioc 5 °C go mwitoc 50 °C, °C .................... +0,1.

1.3.18 Ilpenensr momyckaeMoOi JOMOTHUTEIBHON aOCONIOTHOW IMOTPEITHOCTH
npeoOpa3oBaress P U3MEPEHUU TEMIIEpaTypbl, BEI3BAHHOW M3MEHEHHUEM HAIps-
JKEHUsI MHUTaHUs OT HOMHMHaIbHOTO 3HaueHus 220 nub6o 36 B na mmoc 10 % u

MHHYC 15 %0, CC .o e eeneeeee e 2 01
1.3.19 CrabunpHOCTH MOKA3aHUK MpeoOpa3oBaTess MPH BPEMEHU HETPEPHIB-
HOM paboThl HE MeHEe 24 4, pH, HE XYKE .....ovvvviinniiieeiiieeeesieeeesieeeee e oo £ 0,02,

1.3.20 ®dyukius npeoOpa3oBaHus u3MepeHHOro 3HaueHus pH B yHubunmupo-
BAHHBIN 3JIEKTPUYECKUN BBIXOJAHOM CHTHAJI MOCTOSIHHOTO TOKa (Jajiee BBIXOAHOM
TOK) lgux, MA, COOTBETCTBYET BBIPAKCHUSIM:

— JUIS BBIXOJTHOTO TOKa B nuana3zoHe oT 4 10 20 MA Ha Harpyske, He IPEBbI-
maromeit 500 Om:

X B XH(IU

I""=4+16- : (1.3)

ouan

— JUIsL BBIXOAHOTO TOKa B auamnas3oHe ot 0 1o 5 MA Ha Harpy3ke, HE IPEBbI-
maroteit 2 kOm:
|0—5:5.X Xﬂaw’ (14)
" ouan
rae X — u3MepeHHoe 3HaueHue pH;
Xuau — 3HaUeHUE HIKHETo Tipeaena « MINy» nmporpammupyemoro auamna3zoHa
n3MepeHni pH no TokoBOMy BBIXOAY;
Xouan — 3aNPOTpaMMHUPOBAHHBIN AMana3zoH u3Mmepenuit pH mo ToxoBomy
BBIXOJy, OIpEAeNIIeMblid Kak pa3HocTh Mexay 3HaueHusIMu «MAX» u «MIN» mpo-
rpaMMHPYEMOTO Auara3zoHa usmepenuu pH.
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1.3.21 Ilpenensr qomyckaemMoil OCHOBHOW MPHUBEACHHON MOTPENTHOCTH MPE00-
pa30BaHUs U3MEPEHHOr0 3HaUeHUs pH B BBIXOJHOH TOK MPHU TEMIEPATYPE OKPYKa-
rorero Boszayxa (20 £ 5) °C, % oT nuamna3oHa TOKOBOTO BBIXOJA ........c.eveeeeseee. +0,8.

1.3.22 Ilpenensl 10MycKaeMo# JTOMOJHUTENLHON MPUBEICHHON MOTPEIIHOCTH
npeoOpa3zoBaHus U3MEPEHHOro 3HaueHusl pH B BBIXOJIHOM TOK, BHI3BAHHOW U3MEHE-
HUEM TEMIEPATYpbl OKPYXAIOLIEro Bo3ayxa, Ha Kaxaple £ 10 °C oT HOpMabHON
(20 £ 5) °C B mpegenax paboyero auanazona ot mwioc 5 °C go mtoc 50 °C, % ot
JIAAMTA30HA TOKOBOTO BBIXOIA -..eeeuvteeerurreeeaueeeesnuseeessseeeesnseeeesnsnseeesanseeesnnsseeeennns +0,4.

1.3.23 Ilpenensl 1omycKkaeMoil TOMOJHUTENLHON MPUBEICHHON MOTPEIIHOCTH
npeoOpa3zoBaHus U3MEPEHHOro 3HaueHusl pH B BBIXOJIHOM TOK, BHI3BAHHOIN H3MEHE-
HUEM HamNpsHKEHUS TUTaHWs OT HOMHHaNbHOro 3Hadenus 220 nubo 36 B Ha

wtoc 10 % u munyc 15 %, OT quana3oHa TOKOBOTO BBIXOA ......vvveeeeerevreveeeeannns +0.4.
1.3.24 BpeMms yCcTaHOBJICHUS BBIXOJHBIX CUTHAIOB (TIOKa3aHMIA) MpeoOpa3oBa-
TEIISL, C, HE OOJIEE .ooeiiiieeeeiiiieeeeeeeeeeeeeeeeeeeeeeeaeee e e e eeeeenennnnneeeeeeeeeeennnnnnnnnnn 10,
1.3.25 Bpems mporpeBa U yCTaHOBJICHHS TEILIOBOTO PaBHOBECHS MpeoOpa3o-
RN b R R & (RN 01 1) (L= | Mo 8
1.3.26 3HadeHus MIMPUHBI TPOTPAMMHUPYEMBIX TOIMANa30HOB IPpeodpazoBa-
Tenis (10 BBIXOJIHOMY TOKY) mpu u3Meperuu pH, pH ........................ 1;1,5;2,5;5; 10.
1.3.27 HavanpHOe 3HaueHUe Tojuana3ona (Mo BBIXOJHOMY TOKY), BEIOMpac-
Moe€ C IATOM 1 PH, PH ..o e e ot 0 1o 10.

1.3.28 CocTostHue BbIXOJla M3MEPEHHOro 3HaueHus pH, temmepaTypsl b0
OJIC (mns ucnonuenuit ¢ 6mokamu gatankoB bJ1-902 u BJ1-902A) 3a nipenensl nua-
Ma30Ha U3MEPEHUM COMTPOBOKIACTCS:

— BriroueHuem unaukaropa «[EPEIPY3KA» u 3BykoBoro curaana;

— cpabaTbIBaHUEM peJie MEePErpy3oK;

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

1.3.29 CocTostHue BhIX0Jia U3MEPEHHOI0 3HaUYeHHS pH 3a HIDKHIOIO WM BEpX-
HIOIO YCTaBKY COIPOBOKIAETCS:

— TIOSIBIIEHMEM Ha 9KpaHe WHANKATOPa OJTHOTO U3 CUMBOJIOB & 6o «E»;

— cpabaTbhIBaHHEM peJie YCTABOK.

1.3.30 pH-metp ocymiectBisier ooMeH undopmarueii mo uarepgericy RS-485.
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1.4 Cocmae u3denus

CocraB pH-meTpa npuseseH B Tabnmuie 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
(IMTOBOE MCITOJTHEHHUE)

biiok npeobpazoBaTenbHBIN
(HaCTEHHOE HUCTIOJTHEHUE)

biok natunkos b/[-902

biok natunkos bJ[-902A

brok natunkos BJ1-902MI1
Kab6ens coequaurensusii K902.5
Kabens coequautensaniii KOO2MIT.L
Kabenb mosepounsiit K902MII.2
KoMmIniekT MOHTaXHBIX YacTel
BP37.03.000

KoMIIekT MOHTaKHBIX YacTei
BP49.06.000

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

©)
[
©)
[ ]
@)
[ J
@)
[
@)
[ ]
@)
[

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

VYcaoBHbIE 0003HAYEHUS:
L — nouHa xabemns, M,

® — BXOJHUT B COCTAaB;

O — HE BXOIHUT B COCTAB.

1.5 Yempoliicmeo u npuHyun pabomsi
1.5.1 OBwme ceBeageHna o pH-meTpe

Buemnnii Bun pH-merpa ucnonaennss MAPK-902/1 npencraBiieH Ha pHUCYH-
ke 1.1; ncnomuennss MAPK-902A — na pucynke 1.2; ucnonnenns MAPK-902MIT —
Ha pucyHke 1.3.

pH-MeTp mpezacTaBisieT co0oi NByXKaHAJbHBIM CTAallMOHAPHBIA M3MEPUTEIb-
HBIN TPUOOP, COCTOSIINUMN U3 CIAETYIONTUX OCHOBHBIX YACTEH:

— O10Ka mpeoOpa3oBaTEIHLHOTO0 HACTEHHOTO I IIUTOBOT'O UCTIOTHEHHUS,

— 6mokoB marunkoB bBJ1-902, B/1-902A mu6o B/1-902MII.

brok nmatuymkoB coemuHsAETCS C OJIOKOM MpeoOpa3oBaTEebHBIM KaOeneM JJIv-
HOi1 oT 5 10 100 M.
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KalOenp coemuHUTENBHBIN
K902MII.L

brox
npeobpa3oBaTeIbHbBIN

Kabenb cereBoii,
L=15wM

bnok gaTunkoB
BJ1-902MI1

Pucynox 1.3 — pH-memp ucnoanenus MAPK-902MI1

N3mepennoe 3nauenue pH, remnepatypsl u 9JIC BBIBOASTCS Ha 3KpaH rpadu-
yeckoro KK unaukaropa (B ganapHeieM uHaukatop). [Ipu 3ToM BO3MOXKHBI pEeXH-
Mbl MHAMKALUA 3HAYEHUH, U3BMEPEHHBIX B MEPBOM, BTOPOM KaHaldaxX WM OJHOBpE-
MEHHOUN MHAMKAIIMY 3HAYE€HUHN B IEPBOM U BTOPOM KaHajax.

ITo xaxxnomy kanany usmepenud pH B pH-merpe mmeeTcs BBIXOOHOM TOK B
nuarnazonax ot 0 70 5 MA 6o ot 4 10 20 MA. YcTaHOBKA BBIXOJIHOTO TOKa MPOM3-
BOJIUTKLCS OTACIBHO JIIs Kakoro kaHana. Huwxnss (0 mu6o 4 MA) u BepxHsis (5 mubo
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20 MA) rpaHuIlbl 1Uana3oHa BBIXOJHOTO TOKA COOTBETCTBYIOT 3HAUEHUSIM Hayana u
KOHIIa 3aIIpOrpaMMHUPOBAHHOTO NOAMana3ona u3Mepenus pH (o BEIXOAHOMY TOKY).

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

[Topanana3onsl n3mepeHnid pH 1o TOKOBOMY BBIXOAY B KaKJOM KaHAJIE MOTYT
BBIOMPATHCSI HE3aBUCUMO JIPYT OT JIpyra. 3HaUY€HUsI MPeJeIoB BHIOPAHHBIX MOIHA-
MA30HOB TaK)Ke OTOOPAXKAIOTCS HA IKpaHE MHAUKATOPA.

B pH-MeTpe nipenycMOTpeHO NPUBEACHUE U3MEPEHHOTO 3HaUYeHUs pH: K pHos
B cooTBeTCTBUU ¢ MY 34-70-114-85.

Juanazon npusenenus 3HadeHnid pH x pHos — ot mmroc 5 °C o mmroc 50 °C.
[IpuBenenHoe 3HaueHHUE pHos MOKET OBITH BHIBEIEHO HA HHJIUKATOP.

PeanuzoBannas B pH-meTpe ¢QyHkuusa 3aBucuMocTd 3HaueHus pH cuiibHO
pa30aBIEHHBIX PAaCTBOPOB KHCIOT W IIEIOYEH OT TeMIlepaTyphbl aHAIU3UPYEMOU
Cpelbl B BUJIE TpaMKOB IPUBEIEHA B IPUIIOKEHUH B.

1.5.2 MNpuHumn paboTbl pH-MeTpa

B ocHoBy paboTel pH-meTpa MmosioeH MOTEHIHOMETPUYECKUN METO]T U3Me-
pennii pH KoHTpOIMpyemMoro pacteopa.

DNeKTpoHas cUcTeMa MPU MOTPYKEHUH B KOHTPOJIHUPYEMBIN pacTBOp pa3BH-
BaeT J/1C, nuHENHO 3aBUCIIYIO OT 3HaueHus pH.

Curnanel 3JIC 1 Temneparypsl MOJAIOTCS Ha Mpeodpa3oBaTelib, COCTOSIIUI
u3 0JIoka ycuiuTens U 0JoKa nmpeoOpa3oBaTesibHOr0. B 0JI0Ke yCUIUTENsT CUTHAIIBI
YCUJIMBAIOTCA M MpeoOpa3ytoTces B udpoByro ¢hopMy U uepe3 Kadelb MOCTYMaT Ha
BX0/ 0JI0Ka Mpeo0pa3oBaTEeIHLHOTO.

N3mepennoe 3nauenne J/JC anekTpoaHoi cuctemsl B pH-meTpe nepecuutsl-
BaeTcs B 3HaueHHe pH ¢ ydeToM TemriepaTyphl aHATU3UPYEMOr0 pacTBOpa, T.€. BbI-
MOJIHSETCSI aBTOMATHUYECKass TEPMOKOMIIEHCAIMs, KOTOpash KOMIIEHCUPYET TOJIbKO
n3meHnenne JJ]C 371eKTpOIHON CUCTEMBI.

1.5.3 CocTaBHble YacTu pH-meTpa

1.5.3.1 bnok npeobpasoBaTesbHbIif

brok mpeoOpazoBaTenbHbIN TPOU3BOAUT MPEOOPA3OBAHNE CUTHAJIOB OT JJICK-
TPOAHOM CUCTEMBI, HHAUKALWIO PE3YyJIbTATOB U3MEPEHUM HA SKpPaHE WHIMKATOPA,
npeoOpa3oBaHue PEe3yIbTaTOB U3MEPEHUI B BBIXOJHOM TOK, YIIPABJICHUE «CYXUMI
KOHTaKTaMH pesie 1 ooOMeH uHdopmariieit mo narepdericy RS-485.

brok mpeoOpa3oBaTeNbHBIA OCYIIECTBISIET OTOOPAKEHUE PE3YIHTATOB M3MeE-
PEHHUI ¢ pa3peniaroiiel CrocoOHOCTHI0O B COOTBETCTBHUM C Tabymieit 1.7.
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Tabnuya 1.7
Wuauiupyemsiit mapametp | Juamason uHaukanuy | Paspermaromias cnocoOHOCTh
pH ot 0,00 10 99,99 0,01
DJI1C, MB ot — 1000 mo 1000 1
Temmnepatypa « t », °C ot 0,0 10 99,9 0,1

[Tutanue Gi0Ka MpeoOpa3OBaTENBLHOIO OCYIIECTBIIETCS OT CETH IEPEMEHHOIO
toka 220 B, 50 I't mu6o 36 B, 50 I'1y (B 3aBUCUMOCTH OT UCITOJTHEHMS ).

Buemnuii Bug 610ka mpeoOpazoBaTENbHOTO (HA MPUMEPE IUTOBOTO UCMOJ-
HEHHUs) MoKa3aH Ha pucyHkax 1.4 u 1.5.

Ha nepenneii manenu 6;10ka mpeodpa3oBaTeIbHOTO PACTIONOKEHBI:

— DKpaH WHAWKATOpA, NPEIHA3HAYCHHBIA JUIsl MHIAUKAIIUU U3MEPEHHBIX 3Ha-
yenuit pH, 9J1C u temnepartypsl, pexxumMoB padboTel pH-MeTpa, a Takxke At paboThl
C 9KpaHHBIMH MEHIO;

— KHOIIKA « :6: » JIJIS OTKJTFOYCHUS 1 BKITIOYCHHMS TIOICBETKH SKpaHa MHINKATOPA,

— KHOIIKH «G», «» JUTS TIEPEIBIDKEHUS 1O CTPOKAM MEHIO B PEKUME KOH-
TPOJIS K U3MCHECHHS NTapaMEeTPOB M JUTSI H3MCHECHHSI ITapaMETPOB HACTPOUKH;

— xHonka «KAHAJT» m1s naMeHeHus pexxuma WHAMKAIWMU (KaHajga A, KaHa-

7a B mu6o 000oux KaHAJIOB), a TAKXKe JUIsl HEKOTOpBIX oreparuii B pexxumve MEHKO;

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

MEHEHHS MapaMeTPOB) M MOATBEPKICHUS BHIOPAHHBIX MPU MPOrPaMMHUPOBAHUN Be-
JIMYMH U PEKUMOB PabOTHI;

— nepekmoyatenb «CETb» 1 BkIOYeHHS W BBIKIIOYCHHUS ITUTAHUS
pH-metpa;

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

— cseroBoii unaukaTop «MEPEFPY3KAY, xpacHoro nBera, Jjis WHIUKAIUH
COCTOSIHMSI TTepEerpy3KH 3alporpaMMHUPOBAHHBIX JUANa30HOB U3MEPCHUM MM BBIXO-
Jla ©3MEPEHHOTO 3HAYCHHS TEMIICPATYPhI 3a MPECIIbl Thana3oHa.

Ha 3aiHeit manenmu 0j10ka mpeoOpa3oBaTeIbHOIO IMUTOBOIO UCTIOJHEHHS B COOT-
BETCTBHUHU C pUCYHKOM 1.5 (Ha npumepe ucnonHenus pH-merpa MAPK-902) u Ha Huxk-
HEH maHeau OJIoKa MpeoOpa3oBaTeIbHOIO HACTCHHOTO MCIIOJHEHHS B COOTBETCTBHHU C
pucynkoMm 1.6 (na nmpumepe ucnionueHust pH-merpa MAPK-902/1) pacrionoskeHsr:

— nBa pa3bema «JATHUK A» u «OATHUK By nis noaknrodeHus: 0JIOKOB
JATYMKOB K OJIOKY ITpeoOpa3oBaTeIbHOMY Yepe3 Kadeah COeTMHUTEIbHBIM,

— passem «TOKOBbIA BbIXOO, CUTHANU3ALMUA, RS-485» s

nojkiaroYeHuss pH-Merpa Kk BHEIIIHEMY YCTPOUCTBY;

— KJIEMMa « @ » IS TIOJKJTFOUEHUS 3allUTHOTO 3a3eMJICHUsS K OJIOKY Tpe-
00pa3oBaTeIbHOMY;

— TepMETUYHBIN KabeabHbIN BBOJ ceTeBoro kabens «~220 B 50 'y 10 B-A»
60 «~36 B 50 Ny 10 B-A» (B 3aBUCHMOCTH OT UCIIOJIHEHHUS).
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1.5.3.2 brnok gaTymkoB

Buemnuit Bun 61o0ka gatunkoB bJ[-902 mokaszan Ha pucynke 1.7, 6110ka nat-
yukoB b/[-902A — na pucyske 1.8, 61oka qatuukoB b/[-902MII — Ha pucynke 1.10.

brnok ycunurens

Pa3zbem (Buiika PCT'7TB)
JUIST TIOAKJTIOUCHHMS
Ka0eJIsI COeTMHUTEIIEHOTO
K902.5 mu6o K902.L

A

(mecmublii 6u0)

Bunt 3ammTHOTO
3a3eMJICHUS

JlaTunk
TeMIIEpaTyphl

N3mepurenbHbIin 31EKTPOL
(pH-3nexTpon)

\

—————DJIEKTPO]I CPAaBHECHUS

——— Kosmayok
@ 3aIUTHBIN

<

Pucynok 1.7 — Brnox oamuuxoe B5/[-902



binok ycunurens

Pazwem (Busika PCI'10TB)
JUTS1 IOAKJTIOUCHHUS

Ka0eJIst COETMHUTEIILHOTO
K902.5 wiu K902.L

JlaTuuk TemnepaTypbl

\ ~r
—— KomOunnposannslii pH-a1ekTpos

———Konnauok
L 3aIUTHBIA

Pucynox 1.8 — bnox damuuxos B/[-902A

IIpumeuanue— Ing noakmodeHus komouHupoBanuoro pH-anexrpona DCK-10617/7
K pazbemy «BXO[] 1» 6oka ycunutens ucrnonb3yercs pasbem BNC-101A.
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Jlnst noAKItoYeHUs KoMOMHUpOBaHHOTO PH-3ekTposaa k pazsemy «BXOL 1»
0JI0Ka yCWIIMTEIIS UCTIONIh3YeTCs KaOeh TaTYuKa B COOTBETCTBUU ¢ Tabnmmei 1.8.

i Kabenp naTunka
Tabmuna 1.8

DIIEKTPOJT

TaOmuma 1.8

Pucynox 1.9 — I[looxmouenue kabensi 0amuuxa Kk KOMOUHUPOBAHHBIM IJIeKMPOOaM

Tabnuya 1.8

Tur npuMeHsAEeMBIX 2JIEKTPOIOB Kabenb natunka
pH-amextpon InPro 4800 Kabenp natunka BP31.22.300
Kombunuposannslii pH-amekTpos Kab6enp natunka BP31.22.200
201020/51-18-04-22-120/837 (Jumo)
Kombunuposansslii pH-anekrpon G201S Ka6ens AS7 bnc
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Paszbem (pozerka KP2-16K4P)

JUTSL HOKJTFOYEHUS K Ka0eIro
coeauHuTenrHoMy K902MII.L

60 kabemnto noBepounomy K902MII.2

[Inanr I[IBX
HAaIIOPHBIN apMUPOBAHHBIMN,
L=4wm

Bunt

Kpsimika

Kopnyc

Konb1o
042-048-36

DJIEKTpOIHAS
4acTh Koxyx
DneKTpo] KOMOMHUPOBAHHBIH
- B KOJIIMTAYKE 3alUTHOM

Pucynox 1.10 — Brox oamuuxose B/[-902MII (8uo ¢ mecmuvim paspezom)
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3aBUCHUMOCTH JUIMHBI L, MM, anekTpoaHoit yactu 0ioka aatuyukoB bJ[-902MI1
OT THUIIAa YCTAHOBJIEHHOT'O 3JIEKTPOJIa COOTBETCTBYeT Tabuuie 1.9.

Tabnuya 1.9

3HaueHue AIuHbI L, MM,
AJIEKTPOJHON YacCTH
DeKTpo1 CTEKIISIHHBIA KoMOuHupoBanHbiii DCK-10617/7 70
KomOununpoBanubiii pH-371€KTpo1 ¢ TeIeBbIM
3anonauenueM, tum 201020/51-18-04-22-120/837
pH-3nekTpon ¢ reneBol cucremoil cpaBHenus, Tum InPro 4800
Kom6unuposansslii pH-anekrponq ASPA3111-100-2.1M
Kombunuposansslii pH-snekrpon SZ 195.2
KomOunuposannsiii pH-snexkrpon G201S

Tun IIPUMCHACEMOTI'O JJICKTpOaa

105

1.5.3.3 Kabenb coeauHutenbHbin K902MI.L

Buemnuii Buz kabensa coequaurenbHoro K902MII.L nokazan Ha pucyske 1.11.

()
Pasbem (Bunka KP2-16J4A)  Paswem (pozerka PC10TB) Ka0Oeip,
JUTSI TIOJIKJTFOUECHUS JUTSI TIOJIKITFOUEHUS K OJIOKY  mymmHA oT 5 10 100 M
osioka natunkoB bBJ[-902MII npeoOpa3oBaTEILHOMY

Pucynox 1.11
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1.6 Mapkupoeka

1.6.1 MapkupoBka  cocTaBHBIX  dacTted  pH-mMeTpa  COOTBETCTBYET
['OCT 26828-86

1.6.2 bnoxk npeobpazoBaTeIbHbBIN

1.6.2.1 Ha nepenueit nanenun 6710ka mpeoOpa3oBaTEIbHOTO HAHECCHBI:

— HaumMmeHoBaHue pH-meTpa u ToBapHbIN 3HAK;

— HAaMMEHOBAHUE CTPAHBI-U3TOTOBUTEISL.

1.6.2.2 Ha 3amgueii manenu 0yioka IpeoOpa3oBaTEIBHOTO IMIUTOBOTO HUCIIOTHE-
HUS U Ha HIDKHEW MOBEPXHOCTHU OJI0Ka MpeoOpa3oBaTeIbHOIO HACTEHHOTO MCITOJIHE-
HUS YKpeIUIeHa TabJIn4Ka coaeprKariasi:

— TOBAPHBIN 3HAK U HAMMEHOBAHUE MPENNPUITHSI-U3TOTOBUTEIIS;

— eJUHbIA 3HaK 0OpaleHus1 NPOAYKIMU Ha pbIHKE rocyaapcTB-wieHoB TC;

— 3HAK YTBEPKIACHUS TUIA;

— HaMMEHOBAHUE U YCIOBHOE 00o3HaueHue pH-metpa;

— 3aBOJICKOM HOMep pH-MeTpa u roz BhIITyCKa,

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

— MHTEpBaJ MEX]y OBEpKaMHu;

— HOMHHAJbHOE 3HaYCHHE HAIPSDKEHUS JIEKTPUYECKOTO MUTAHUS;

— YCJIOBHOE 00O3Hau€HUE pojia JEKTPUUECKOr0 TOKAa U HOMUHAJIbHAS 4acTo-
Ta IEPEMEHHOIO TOKA,

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

1.6.2.3 Ha GokoBO#i MOBEpXHOCTH OJ0Ka MPeoOpa3oBaATEIBHOTO IIMTOBOTO
WCIIOJIHEHHSI M Ha HUKHEH MOBEPXHOCTU OJI0Ka MpeoOpa3zoBaTeIbHOIO HACTEHHOTO
UCIIOJTHEHUS! YKpEIUIeHa rapaHTuiiHas miomoa.

1.6.3 biiok matuukosB

1.6.3.1 Ha nepenueii nmanenu 6yoka ycunurtens O0j0koB gaTtdyukoB bJ1-902 u
B/I-902A ykpemiiena Tabnnuka, Ha KOTOPOW HAaHECEHBI:

— TOBapHBIN 3HAK U HAMMCHOBAHHE MPEANPUITHS-U3TOTOBUTEIIS,

— HaWMEHOBAHME U YCIOBHOE 0003HaUEHHE 0JI0Ka JaTYMKOB;

— 3aBOJICKOM HOMep OJI0Ka JaTYNKOB M T'OJT BBITTYCKA;

— MapKHUPOBKA, yKa3bIBaIOIasi HAa3HAUYEHNE PA3bEMOB,;

— CHUMBOIJI « @ », 0003HAYAOIINK BHHT 3aIIMTHOIO 3a3EMJICHHS.

1.6.3.2 Ha pa3zpeme Onoka gatumkoB bJ[-902MII HaneceH 3aBOJCKON HOMEP
0JI0OKa JaTYUKOB.

1.6.3.3 Ha nepenneii nmanenu 6yioka ycunurtens 0j0koB gatdyukoB bJ1-902 u
BJ1-902A ykpernuieHa rapaHTuiiHas miomMoa.
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1.6.4 KabGenb coenuaurensabii K902MIT.L

1.6.4.1 Ha nepenneit maHenu KOpOOKHU KIEMMHOW KaOens COeTUHUTEIIbHOTO
K902MII.L ykperiena Tabanyka, Ha KOTOPOH HAHECEHBI:

— TOBAPHBIN 3HAK U HANMEHOBAHUE TIPEANIPUATUSI-U3TOTOBUTEIIS;

— HaWMEHOBAaHHME KOPOOKHU KIEMMHOM;

— 3aBOJICKOM HOMEp KOPOOKH KJIEMMHOM U T'0J1 BBIITYCKa.

1.6.5 TpancnopTHast MapKUpOBKa

1.6.5.1 Ha TpancnopTHOi Tape (KOpoOKe) HakKjeeHa STHUKETKa, COJAepKalas
HauMEHOBaHME W o0o3HaueHne pH-MeTpa, naTy ymakoBKH, TOBAPHBIN 3HAK, TeIedo-
HBI, aIpeC ¥ HANMEHOBAHUE MPEANPHUATUSI-U3TOTOBUTEIIS.

1.6.5.2 Ha tpancnoptHO# Tape (KOpoOKe) HaHEeCEHbl MAHMITYJISIIMOHHBIC 3HA-

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

1.7 Ynakoeka

1.7.1 YnakoBka obecrnieurBaeT coxpaHseMocTh pH-MeTpa npu TpaHCIOPTUPO-
BaHUU U XPaHCHUU.

1.7.2 Tlo 3ammre pH-MeTpa oT KIMMaTHdecKuxX (aKTOPOB BHEIIHEH CpEabl
ymakoBka umeeT kateroputo KY-1 mo 'OCT 23170-78.

1.7.3 YmakoBka cooTtBeTcTByeT TpeboBanusm ['OCT 9.014-78 mmst rpynmsi
n3aenuit 111

— BapUaHT BPEMEHHOW MPOTUBOKOPPO3UOHHOM 3ammThl B3-0;

— BapHUAHT BHYTpeHHEH ynakoBku BY-4.

1.7.4 B oTaenpHBIC MOJUATUIICHOBBIC TTAKEThI YKJIaABIBAIOTCS

— 0J10K TIpeoOpa3oBaTEIbHBIN;

— On0x ycunurens 6y0koB nataukoB bJ[-902 u BJI-902A ¢ gaTunikom Temrie-
paTyphl;

— 6710k gatunkoB b/1-902MII,;

— KOMIUIEKT UHCTPYMEHTA U MPUHAAJICKHOCTEH (151 UCHIOJHEHUH ¢ OJIOKOM
nataukoB b/[-902MII);

— KOMIUIEKTHI MOHTaXXHBIX YaCTeH;

— PYKOBOJCTBO TO OKCIUTyaTallid, MAclopT W TOBapOCOMPOBOAMTEIHHBIN
JOKYMEHT (yIakOBOYHasl BEJOMOCTB ).

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

1.7.6 CocraBHble yacTu pH-MeTpa yKJIaabIBalOTCS B KapTOHHYIO KOPOOKY C
MOCJEAYIOIEHN €€ 3aKIEHKON IMOJIMMEPHOM JIMIIKOW JIEHTOU.

DAeKTPOAbl YKIIAbIBAIOTCS B OTACIbHbBIE KAPTOHHBIE KOPOOKH.
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1.7.7 CBoO6OHOE TIPOCTPAHCTBO B KOPOOKE 3arOiHSIETCS aMOPTU3ALUOHHBIM
MaTepHaIOM.

1.7.8 Cpok coxpaHsieMOCTH 10 TMEpeyNaKkOBBIBAaHUS PAaBEH CPOKY CIIYKOBbI
pH-merpa.

1.7.9 IlepeynakoBbiBanue pH-meTpa mpoBoauTCs B ciiydae oOHapy>KEHUs Je-
($eKkTOB ymakoBKM IMpPH OCMOTpPax B MPOLIECCE XPAHEHHUS WIHA MO HUCTEUEHUH CpOKa
COXPaHAEMOCTH JI0 NI€PEYIaKOBbIBAHUS.

1.7.10 Ilo coryiacoBaHUIO C 3aKa34UKOM JOIYCKAETCsl IPUMEHATh APYTrue BU-
JIbl KOHCEPBALIUU U YTIaKOBKH.

1.8 Cpedcmea usmepeHull, uHCmMmpymMeHm, rnpuHadsexHocmu

JIiis ipoBeieHUs rpayupoBKu pH-MeTpa JOMOTHUTEILHO TPEeOYIOTCS Ceay-
IOIIUE MPUHAIICKHOCTH U 000PYIOBaHKE, HE BXOSIINE B KOMIUICKT IIOCTaBKH:

— xoia0a K-2-1000-50 I'OCT 25336-82;

— crakad B-1-400 XC I'OCT 25336-82;

— pactsop 3,0 mons/am® xnopuna kamus (KCI);

— pactsop 0,1 mons/am3 consiroi kucnoter (HCI);

— OydepHbie pacTBOpl — paboume HSTamoHel pH 2-ro paspsga 1o
['OCT 8.120-2014, npurotoBnennsie u3 crangapt-tutpoB no ['OCT 8.135-2004
(Per. Ne 45142-10).

2 NCMOJNIb3OBAHUE MO HA3HAYEHUIO
2.1 dkcnnyamayuoHHbIe o2paHU4YeHUst

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

2.1.1 Cobmonath paboumne yCaoBUs HKCILTyaTallM U TPEOOBAHUS K aHAIU3U-
pyemomu cpene.

2.1.2 OGeperaTh OT yJ1apoB OJIOK IpeoOpa30BaTENbHBIA U ANEKTPOIbI, TAK KaK
B UX KOHCTPYKIIMH UCTIOJIb30BaHbI XPYIIKAE MaTEPUAJIbI.

2.1.3 N36erath HaxkaTUsi KHOIOK OJioKa MpeoOpa3oBaTEIbHOTO OCTPHIMHU
npeaIMeTaMu.

2.1.4 YpoBeHb SJEKTPOJIMTA B JJIEKTPOJIE CpaBHEHUs Mpu u3MepeHusx pH
JIOJKEH OBITH BBIIIE YPOBHS aHAIM3UPYEMOM CPEIbI.

2.1.5 [lorpyxaTh 371€KTpoA KOMOMHHUPOBaHHBIN Oyoka natunkoB BJ[-902A
npu u3MepeHusax pH nmorpyxHbIM ciocoO0M B aHATTU3UPYEMYIO cpeay (BOAHBIN pac-
TBOP) Ha IIyOUHY HE MeHee 16 MM U He BbIIIE TPAHUILIBI CTEKIISTHHOTO KOPIyca KOM-
OMHHUPOBAHHOI'O AIEKTPOJA.
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2.1.6 Ilorpyxats 010k qatunkoB b/1-902MII mpu n3mepennsx pH norpyxHbIM
METOJIOM B aHAJTM3UPYEMYIO cpeay (BOIHBIA pacTBOp) Ha IIyOUHY OT 5 cM U OoJee B
3aBUCHUMOCTHU OT MPUMEHSEMOT0 3JIeKTpoaa. EMKocTh, T/ie ycTaHOBIIEH OJIOK JaT4H-
koB b/[-902MII, nomkHa OBITH 3alTUIIIEHA OT BO3JICHCTBUS TPO30BBIX Pa3PsIOB.

2.1.7 Ilpn u3mepenusax pH momycTumoe OTKIOHEHHE OT BEPTHKAIMU OJIOKa
natankoB BJ[-902MII gomxHO OBITE HE Oosee 45°.

2.1.8 He nomyckaetcs usmepenne pH, 3/1C u remneparypsl B pacTBOpax, co-
JepKaluX (GTOPUCTOBOIOPOHYIO KUCIOTY WM €€ COJIM U BEUIECTBa, 00pa3yroume
OCAaJIKM U TUICHKU Ha MOBEPXHOCTHU DJIEKTPOJIOB, & TAKXKE dKCIUTyaTallus U XpaHEeHUE
AJIEKTPOJIOB, HE3AMOJIHEHHBIX DJIEKTPOJIUTOM.

2.1.9 Marepuan Omnoka maruukoB BJI[-902MII (ctane mapku 12X18H10T)
UMEET OIPaHUYCHHYI0 XUMUYECKYI0 CTOMKOCTB!

— pH BoaHOI cpenbl AOMKEH ObITh HE MEHee 1;

— KOHIEHTpAIMs XJIOPUIOB J0JbKHA ObITh He 6onee 100 mr/mame,

2.1.10 BATTIPEIHAETCS UCIIOJIb30OBATD 650Kk 1aT4uKOB 1Jii PacTBOPOB
COJITHOM KUCIIOTBH!!

2.2 Mepbi 6e3onacHocmu

2.2.1 brokx mpeoOpa3oBaTeNbHBIA JTODKEH OBITh YCTAaHOBJICH B MECTE, HE 3a-
TpYAHSIONIEM OTKII0YeHne pH-MeTpa oT ceTn muTaHusl.

2.2.2 K pabote ¢ pH-meTrpom momyckaeTcsi epcoHal, U3y4YUBIIUN PYKOBOJ-
CTBO IO IKCIUTyaTallud U AEHCTBYIOUIME MEphl O€30MacHOCTH MpU padoTe C XUMHYE-
CKUMH PEaKTUBAMU, a TAKKE UMEIOIINNA TOMYCK K padOTe C 3JIEKTPOYCTaHOBKAMH 0
1000 B.

BHUMAHMUE: 3AIIPEIIAETCS pa6ora ¢ pH-meTrpoM mnpu CHATBIX
KPBILIKAX KopIyca 0JI0Ka nmpeodpa3oBaTe/ibHOI0, 2 TAK:Ke NPH OTCYTCTBHH 3a-
3eMJleHus !

2.2.3 DneKTpUYecKre IeMH, OCYIIECTBISIOUINE BHEIIHEe MOJKIIOYEHHE K
passemy «TOKOBbIA BbIXOO, CUTHAJIU3ALUA, RS-485, nomkHbI OBITH
BBITIOJTHEHBI SKPaHUPOBAHHBIM KabesieM 00 MpoBOIaMH, PACIIONIOKEHHBIMH B TIPO-
BOJSINMX KaOEIbHBIX )KeI100aX WM B KaOeJIErOHaXx.

2.2.4 DneKTpUYeCKUe COCIMHEHUST OJIOKa JaTYMKOB ¢ OJIOKOM IpeoOpa3oBa-
TEJILHBIM BBIMTOJTHEHBI SKPAHUPOBAHHBIM KaOEIIEM.

2.3 [Nlodzomoeka pH-mempa k pabome

2.3.1 lNony4veHune pH-meTpa

[Ipu nmonyuyenum pH-MeTpa ciieqyeT BCKpBITH YIAKOBKY, MPOBEPUTH KOM-
MJIEKTHOCTh U YOEAUTHCS B COXPAHHOCTH YIIAKOBAHHBIX M3IEIHIA.
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[Tocne npeObiBanus pH-meTpa Ha XOJOMHOM BO3AYyXE HEOOXOIUMO BBIAEP-
KaTh €ro MPU KOMHATHOM TeMmIeparype He MeHee 2 9, TIOCe YeT0 MOXKHO MPHUCTY-
NUTh K TOAT0TOBKE pH-MeTpa k padorTe.

2.3.2 NoaroTtoeka bnoka npeobpaszoBaTenbHOro

2.3.2.1 YcTaHoBKa 6rnoka npeobpa3oBaTtenibHoro

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

PacrnionoskeHne u pazMep OTBEpCTHil I KpeTieHus 0J10ka mpeoOpa3oBaTelb-
HOTO IIUTOBOI'O UCIOJHEHUS B IIUTE — B COOTBETCTBUU C PUCYHKOM 2.1.

—

\»%x‘
w}

Pucynok 2.1 — Pacnonosicenue u pazmep omseepcmuii 0isi KpenieHusl
O10Ka npeodpa308amenbHO20 WUMOB020 UCNOIHEHUs 8 Wume

bnok mpeoOpazoBatenbHblii pH-MeTpa MUTOBOTO WCHOMHEHUS YCTAaHOBHTH C
BHYTPEHHEH CTOPOHBI IMTa. Haknanky, BXOAAIIYI0 B KOMIUIEKT MOHTXHBIX 4acTEH
BP49.06.000, ycTaHOBUTH C JIMLIEBOM CTOPOHBI IIUTA B COOTBETCTBUU C PUCYHKOM 2.2.



brok mpeoOpazoBaTenbHBII
[IUTOBOTO MCTIOTHCHHUS

~T aiika M5

Bunt

M5x%8 Hakmamxa [Iut ¢ oTBEpCTUAMU

AJI1 KPCILJICHUS

PucyHOK 2.2 — Yemanosxa onoka npeo6pa306ameﬂbH020 wunio6020 UCNOJIHEHUA

Jlns kperuteHus O6y10ka mpeoOpa3oBaTEILHOTO Ha HIUTE (TOJIIMHON 10 3 MM)
MO>KHO BOCIIOJIB30BaThCd BUHTAMH MS5X8 ¢ ralikamu, BXOIASIIUMU B KOMIUIEKT MOH-
Ta)kHbIX yacteir BP49.06.000.

Pacronoxenue u pasMep OTBEpCTHH IS KpETUIeHUs OJI0Ka mpeoOpa3oBaTelib-
HOTO HACTCHHOTO HCIIOJHEHUS Ha BEPTHUKAIBHON MOBEPXHOCTH — B COOTBETCTBHH C
pUCYHKOM 2.3.

Konctpykiusa 6510ka mpeoOpa3oBaTeIbHOTO HACTEHHOTO WCIIOJIHEHUSI MO3BO-
JISIET OCYIIECTBISITh €r0 KPETUICHHE Ha Pa3IMYHBIX BEPTUKAIBHBIX TMOBEPXHOCTSIX,
MOATOMY KPETNEKHBIC U3/IeTNS B KOMIUIEKT MMOCTABKU HE BXOJIST.

3a3eMIuTh KOpITyC OJ0Ka MpeoOpa3oBaTeIbHOTO METHBIM MPOBOJIOM JKEITO-
3eJIeHOTO 1IBeTa ceueHueM He MeHee 0,75 MM?, MOJKITIOYaeMbIM K KJIEMME 3a3eMile-
HHUSI.

[TonBectu ceTeBoe MUTaHKE (B 3aBUCUMOCTH OT MCIONHEeHUs: pH-MeTpa):

a) ~ 220 B, 50 T'y ¢ mOMOIIBIO MOJIKIFOYEHUST BUIKH K IITENICEIbHOM PO3ETKE
C 3a3eMJISIIOINM KOHTAKTOM;

0) ~ 36 B, 50 I't1 ¢ moMoOIIbI0 MOJKIFOYEHUS K KOHTAKTaM CETEBOTO Kabes:

— TIPOBOJ KpacHOTO IiBeTa — (aza;
— TIPOBOJ] CUHETO IIBETa — HYJICBOW MPOBO/T;
— TIPOBOJI )KEJITO-3€JICHOTO IBETA — 3a3€MJICHUE.
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Pucynox 2.3 — Pacnonosicenue u pasmep omeepcmuil 05 KpenieHus
O10Ka npeodpa308amenbHO20 HACMEHHO20 UCNOIHEHUS.

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

BHUMAHMHUE: Iloak/jovyeHue BHEIMIHUX YCTPOUCTB K 0JIOKY mpeodpa3o-
BaTeJIbHOMY NMPOU3BOAUTH NMPHU OTKJIIYEHHOM NMUTAHUU BHEIIHUX YCTPONCTB U
0J10ka npeodpa3oBaTeIbHOIO!

BHemnue nonakirodeHuss K OJOKY MpeoOpa3oBaTebHOMY MPOU3BOIATCA K
pazsemy «TOKOBbIU BbIX0O[, CUTHANU3ALIUA, RS-485) ¢ ucronb30BaHH-
eM po3etku PCI19TB c koxyxoMm, BXOIsIIEH B KOMIUIEKT MOHTAQXXHBIX 4YacTen
BP37.03.000.

J1J1s BHELITHETO MOJKIIOUEHHS K OJIOKY IpeoOpa3oBaTeIbHOMY CIEAYeT:

— CHATH IUIACTMAcCOBYIO 3armymKky c passema «TOKOBbIA BbIXOL,
CUTHAIIN3ALINA, RS-485y;

— pazobpatb pozerky PC19TB B cooTBeTCTBHM € pUCYHKOM 2.44;

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



35

Kuntou pazbema
(moka3aH yCIJIOBHO)

4 : 21
765 4 @
12 11 10 9 8

/i

Yo oy il :t_,-,“ ﬂ“w’r“

16 15 14 13

PozeTka
PCI19TB

19 18 17

KoHTakThI
KoxyX  Tajika
a — Koncmpyxkyus pozemku 6 — Buo co cmoponbl naviku KOoHmaxmoa
Pucynok 2.4 — Pozemxa PCI19TB ¢ koocyxom
Tabnuya 2.1
Komnr. BrixogHoi curnan Lens Buemnee noakitoueHue
1 Pene
2 «TIEpPErpy3Ka»
7
8 Peste Kanan A
12 «yCTaBKa»
13 UcnonnurensHoOE
3 Pene YCTPOHCTBO
4 «Ieperpy3Ka»
16 Kanan B
17 Pene
18 «yCTaBKa»
19
5 Breixonnoit Kanan A (+)
6 TOK Kanan A (-)u B (-)
9 Karan B (+) PerHCTpI/iponmee
11 SG (curHasibHast 3emJis) }Ilccoﬁr?f}((:)TTBeo’
14 Topr RS-485 DAT+ (Jaubie +) p
15 DAT- (Jlanusie —)
Lenn Komnr. R
Kanan A (+) 5 !
Kanan A, B (—) 6 E
Kanan B (+) 9 R
H

Pucynok 2.5 — Cxema nookmouenus sHeunetl HazpysKu
k koumaxmam pazvema «TOKOBbIUA BbIXO)
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BHUMAHMUE: {ius popMupoBaHUs BHIXOJHOI0 CUTHAJIA — TOKOBOI'O BbI-
X012, MOAK/JIIYEHHEe BHEIIHEr0 MCTOYHHMKA NMUTAHUS K KOHTAKTaM pa3beMa

«TOKOBbIA BbIXOO, CUrHANU3ALMUSA, RS-485» HE TPEBYETCS u

HEAOIIYCTHUMO!

B nuamnazone ot 4 no 20 MA BHemHss Harpy3ka Ry He J0JDKHA IpEBBINIATh
500 Owm, B guamazone ot 0 70 5 MA — 2 kOm.
[TpoTokosbl oOMeHa «B30P» u ModBus RTU — B coOTBETCTBHU € TIPHIIOAKE-

Huem .

3aMbIKaHUE «CYXHUX» KOHTAaKTOB PEJie «IEpPErpy3Ka» M peye «yCcTaBKa» Ipo-

HUCXOJUT B COOTBETCTBUHU ¢ TaOIUIEeH 2.2.

Tabnuya 2.2
KonTponupyembrit Kanan 3HaueHue Homepa koHTaKTOB,
napameTp KOHTPOJIMPYEMOTO pozetku PC19TB,
napaMmerpa MEXIy KOTOPBIMU
3aMbIKAeTCs LEelb
W3mepenHoe 3Hauenune pH BBIXO/1 3a MpEEIIbl
N3mepennoe 3nauenne DJ1C, mB 3anporpaMMHPOBAHHOIO 1 =
H3mepennoe 3HaueHne A JIana3oHa U3MEPEHUN WU 5 |
TeMIepaTypsl, °C 3a Ipeaeibl Juamna3ona
n3mepennii pH-merpa
W3mepenHoe 3Hauenune pH BBIXO/1 3a MpEEIIbl
N3mepennoe 3Hauenue D/1C, MB 3alpOrpaMMHUPOBAHHOIO 3 |-
N3MepeHnHoe 3HaueHHE B JInana3oHa U3MEPEHHUIN WU |
Temneparypsl, °C 3a IpeJienbl AUana3ona 4
n3mepennii pH-merpa
N3mepennoe 3Hauenue pH MEHEee 3HaUYEHHUsI YCTaBKU 7
MIN ) |
A
0oJjiee 3HaUEHUsI YCTaBKU 12 |-
MAX 13 |
MEHEee 3HaUYEHHUsI YCTaBKU 16
MIN 17 |
B
0oJiee 3HaUEHUsI YCTaBKU 18
MAX 19 |

N3meHeHne napaMeTpoB yCTaBOK MPOU3BOAUTCS B COOTBETCTBUU C II. 2.6.3.
MakcuManbHblid KOMMYTHpYEMbIA TOK 150 MA mpu MOCTOSHHOM WIIHA TEpe-

MEHHOM HanpspkeHuu 36 B.
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2.3.2.3 TNofKrioyeHne BHELLHNX YCTPOMCTB K 6roky npeobpas3oBaTenibHOMY C UCMOMb-
30BaHuem broka knemm BP51.04.000

biox kemm BP51.04.000, mocTaBnsieMblil 10 OTAENBHOW 3asBKE, MPEACTAB-
JIeH Ha pucyHKe 2.6.

[Tonkmrouenue O0Ka KIEMM OCYIIECTBIsIETCs ¢ momolnsio po3etku PC19TB
k pazsemy «TOKOBbIA BbIXO4, CUTHAJMU3ALUA, RS-485» Goka npeob-
Pa30BaTENIbHOTO.

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

Kppimka Kabenb

PozeTka
PCI19TB

Kaobenbnsiii BBog MGB12
4 . 4 mr.

Pucynox 2.6 — Bnox knemm BP51.04.000

2.3.3 lNoaroToBka 6rioka gatumkos 51-902 (B-902A)
2.3.3.1 YcTaHoBKa bnoka ycunutens

3akpenuTh OJOK YCUIUTENS BOJIU3U POOOOTOOPHOM TOUYKH HA BEPTUKAIBLHON
MOBEPXHOCTU B MECTE€, HCKIIIOYAIOLIEM BO3MOXXHOCTh MOMAJIaHUSl Ha HEro BEpTH-
KaJIbHO MaJar0INX Kareilb BOBI.

Pacrionoxxenne u pasMep OTBEpPCTUH AJi KpeIUleHUs OJIoKa YCUIIMTENs Ha
BEPTHKAIBHON MOBEPXHOCTH — B COOTBETCTBUU C PUCYHKOM 2.7.

[Mpu wammumm rupponanenedt [T1-902 BP31.04.000 wmm  I'TI-902/1
BP31.04.000-01, mocTaBisieMbIX MO OTIEIbHOMN 3asiBKE, OJIOK YCUIIUTEISl YCTAHOBUTH
B COOTBETCTBHM C PYKOBOJACTBOM IO OJKCIUTyaTalliM Ha TUAPONAHEb
BP31.04.000P2.

3azeMuTh Kopmyc OJOKa YCHUJIMTENS MEIHBIM IMPOBOJOM >KEITO-3E€JIEHOTO
uBeTa ceueHnueM He Menee 0,75 MM, TIOAKIIOYAEMOMY K BHHTY 3a3€MJICHUSL.
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Coenunuth 610k natuukoB bJ1-902 (B/1-902A) ¢ 6:10koM mpeobpazoBarTeib-
HBIM KaOeseM coenuHuTenbHeIM K902.5, BXOOAIIMM B KOMIUIEKT HOCTaBKH, JIMOO
kabenem coenunuTenbHbBIM K902.L B cooTBeTCTBUY C mpuioxeHueM /.

BepTukanbnas (
MTOBEPXHOCTH
4,2

2 OTB.

Pucynox 2.7 — Pacnonooicenue u pazmep omsepcmuii 0Jisi KPenJjieHust
onoxa ycunumers

II'pumeuanue— KoHCTpyKIus 0JI0Ka yCUIIUTENS TIO3BOJISIET OCYIIECTBISAThH €r0 Kpel-
JIEHUE Ha Pa3JIMYHBIX BEPTUKAJIBHBIX MMOBEPXHOCTSX, MO3TOMY KPEIMEKHbIE U3JEIHUS B KOMIUIEKT
noctaBku pH-meTpa He BXOIAT.

2.3.3.2 lNoarotoBKa aMekTpOA0B 1 NOLACOeAMHEHME AaTyMKa TEMNEPaTypb

[ToAroTOBUTE AJIEKTPOABI B COOTBETCTBHH C IMACIOPTAMH HA MPHMEHSEMBIC
AIIEKTPOJIBI.

[ToArOTOBICHHBIE AJIEKTPOMABI MOJCOSAMHUTh K OJIOKY YCHJIMTEINS COTJIACHO
pucynky 1.7 nu6o 1.8:

— K pazpemy «BXO/[ 1» moax/1t0uuTh H3MEPUTEIBHBIN 3JEKTPO/I;

— k pazbemy «BXO[l 2» moakIrOUnTh 3JICKTPO CpaBHEHHS (1S OJTOKa J1aT-
yrkoB b/1-902).

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

JlaT4uuk TeMIiepaTypbl MOICOSAUHUTD K pazbemy «BXO[ 3».
Beimonauts rpagyupoBky pH-metpa B cooTBeTCTBUM C 1. 2.7.
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2.3.3.3 YcTaHoBKa 9nMeKkTpoAoB W Aatyvka Temnepatypbl Npy NpoTo4HOM cnocobe us-
MEpPEHNK

2.3.3.3.1 YcranoBka Ha ruaponaneru ['T1-902 (I'T1-902/1)

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

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

— ruapomnanens [T1-902/1 BP31.04.000-01 npu npoBenenun usmepenuii pH
aHaJM3UPYEMBIX PACTBOPOB, COJIEPHKAIIUX B3BEUICHHBIC BEILIECTBA.

VYcraHOBKa 3JEKTPOJIOB M JTaTYMKa TEMIIEPATyphl HAa THIPOIIAHENb ITPOU3BO-
JIUTh B COOTBETCTBUHU C PYKOBOJCTBOM 110 3Kcruryaranuu BP31.04.000P3.

[IpumMep pacnosioKeHUs 3JIEKTPOJIOB U AaTUMKA TEMIIEPATYPhl HA TUAPOIaHe-
mu I'T1-902 BP31.04.000 — B COOTBETCTBUU C PUCYHKOM 2.8.

2.3.3.3.2 YcTaHOBKA B KIOBETY MIPOTOYHYIO

JIns mpoBeeHns U3MEPEHUI MPOTOYHBIM CIOCOOOM MPHUMEHSIOTCS KIOBETHI
POTOYHBIE, TOCTABIISIEMbBIE 110 OTJAEIBHOM 3asBKE:

e kroBeTa npotoynas BP31.20.200 (BP31.20.200-03, BP31.20.200-04) — ans
KOMOMHUPOBAHHBIX AJIEKTPOJIOB C MPUCOEAMHUTENBHON pe3booit PG13,5;

e kroBeTa mportoynas BP31.20.200-01 (BP31.20.000-02, BP31.20.200-05) —
JUTsl KOMOMHUPOBAaHHBIX pH-351eKTp0o10B 0€3 NpUCOEeTMHUTENBHOU PE3bOBI.

e kroBeTa npotoynas BP31.02.700 (BP31.02.700-01, BP31.02.700-02) — nns
pazaenbHor nmapsl pH-351€KTpoa0B.

VY CTaHOBKY AJIEKTPOJOB M TaTYMKA TEMIIEPATyphbl B KIOBEThI IPOTOYHBIE MTPO-
U3BOJUTH B COOTBETCTBUHU C ITUKETKOM Ha KIOBETY.
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YCUIIATEIS

DIEKTPOJ

CPAaBHEHUS ~~_|

SPP4 oy
f

JlaTamk
TeMIIepaTyphl

N3mepuTenbHbIii
\
pH-a5exTpon

Sueiika npoTouHas’™ |

T~

Tpy6ka IIBX CT-18*
(noosoosuwasn)

Tpy6ka [IBX CT-18
By, 16X2
(cruenast)

ﬂ Cnus

* Slueiika nporounas BP31.04.200 nu6o siueiika nmpotounas BP31.04.400.
** Douyrp.7%1,5 1100 Duyrp.10X2 B 3aBUCIMOCTH OT STYCHKH TPOTOYHOM.

Pucynok 2.8 — Ilpumep pacnonosicenus 31eKkmpo0oos u 0amuuka memnepamypul Ha
euoponanenu I'TI-902 BP31.04.000
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[Ipumep pacnonoxkeHuss KOMOMHHUPOBAHHOTO PH-3mekTpona ¢ reneBbIM
sanonmHerneM, tan 201020/51-18-04-22-120/837 (Jumo), n naTuyuka TemrnepaTypbl B
ktoBeTe nmpotoyHoit BP31.20.200 — B cooTBETCTBUU C PUCYHKOM 2.9.

["aiika KOMOMHUPOBAHHOTO
pH-snekTpona

Komb6unupoBauusiii pH-31exTpos

/c T'eJICBBIM 3aI0JTHCHHUEM,

7 T 201020/51-18-04-22-120/837 (Jumo)

I

JlaTumk TemnepaTypsl

&= a

TpyOxa AISI 316L
(cnuBHAas)

S~

CnvuB BOOHOWM

cpenpl

Kopnyc

KIOBETHI IPOTOYHOMN

BP31.20.200

Tpybxa AISI 316L .

(monBosIIIAsN) AN o
Nogaya BogHOM
cpeabl

a o

Pucynox 2.9 — Yemanosxa xombunuposannozo pH-anexmpoda u oamuuka
memnepamypbul (Ha npumepe UCHoaHeHUs: Klogemul npomoyunot BP31.20.200)
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[Ipumep pacnonoxeHus
OCK-10617/7 u JATYNKA

AIIEKTPOIA

CTCKIAHHOI'O
KIOBCTC

TeMIIEPaTypbl B

BP31.20.200-02 — B cooTBeTcTBHHE ¢ pucyHKoMm 2.10.

Kpsimka
BP49.02.204

JlaTumk
TeMIIepaTyphl
BP31.02.200

[ITaii0a
BP43.02.003

\KOJ‘ILHO

SN BP43.02.004

\BHGKTpon CTEKJITHHBIN

KOMOWHUPOBaHHBIN

;\3CK-10617/ 7 (K80.7)
| MemMm6pana

Kopmyc
KIOBETBI IIPOTOYHOU
BP31.20.200-02

a

KOMOMHHPOBAHHOTO
MPOTOYHOU

CnuB BOoaHOM
cpenpbl

Nopgaya BogHOM
cpeabl

Pucynok 2.10 — Yemanosxa snekmpooa cmeKkisgnHo20 KOMOUHUPOBAHHO20 U OAMYUKA
memnepamypwl (Ha npumepe ucnoiinerust klosemst npomounou BP31.20.200-02)
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[Ipumep pacnosioKeHUsl pa3iebHOM Maphl AIEKTPOJOB M JaTYMKA TeMIepa-
Typsbl B ktoBeTe mporounoid BP31.02.700 — B cooTBeTcTBHM € pUCyHKOM 2.11.

pH-a1extpon
DIIEKTPOI

CpaBHEHHUS
Kpsimika p

BP49.02.203-01 Jatuuk

TEeMITepaTypbl
BP31.02.200

[1Tai0a
BP43.02.003-01

Koabmo
BP43.02.004

ot 80 10 90

Komasmo
BP43.02.004-01

MemOpana:

Kopmyc
BP31.02.710

TpyOka
Dapyx. 6% 1

Nopaya
BOOHOM

Tpy6Ka cpenb!
[IBX CT-18 Crs
O 162 ﬂ BOZHOM
PP cpeabl
a \ 0

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

JIyist ipoBeieHnsI U3MEPEHN B MaruCTpaJlbHOM TPyOOIPOBOJIE TPUMEHSIETCS
KOMITJIEKT JJis1 ycTaHOBKH pH-snextpomoB B maructpans BP31.02.400 (B nanpHE#-
mem koMiiekT BP31.02.400), mocTaBiisseMblii 110 OTACITEHOM 3asBKe.

Kommexkt BP31.02.400 mpumeHsieTcss TOJNBKO ¢ KOMOWHUPOBAHHBIMU JJICK-
TpOJaMH, UMEIOIIMMU MPUCOEIMHUTENbHYIO pe3b0y PG 13,5.

VYcTaHOBKY 2JIEKTpOJA M JAaT4YMKA TEMIEPATypbl B TOPU30OHTAIBHBIA Maru-
CTpaJIbHBIM TPyOONPOBOJ M3 HEPMKABEIOUIEH CTald C BHYTPEHHUM JUAMETPOM
He MeHee 50 MM, IPOU3BOAUTH B COOTBETCTBUU € 3TMKEeTKOM BP31.02.4000T.

[Ipumep pacrnosioxkeHus: KOMOMHUPOBAHHOTO PH-37€KTpoja U J1aTyuKa TEeM-
nepatypsl B kopryce BP31.02.410 — B cooTBeTCTBUU € pucyHKOM 2.12.

2.3.4 MNopgroTtoBka 6noka aatynkos bA-902MI1

[Tpu nonyuenun 61o0ka narunkoB bJ[-902MII nubo nocie JIUTENbHOrO Xpa-
HEHUs HEOOXOJHMMO CHSTh 3aIUTHBIM KOJNAYOK C KOMOMHUPOBAHHOIO 3JEKTPOJA.
J171s1 BBITIOJTHEHUS ATOW OTIEPAIMH B COOTBETCTBUH C PUCYHKOM 2.13 peKOMeHIyeTCs:

— OTBEPHYTh CTONOPHBIN BUHT;

— OTBEPHYTh KOXKYX U CHSITh.

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

[ToAroTOBUTH 3JEKTPO KOMOMHUPOBAHHBIN B COOTBETCTBHH C IMACIOPTOM Ha
IEKTPOL.

Coeaunuth 6110k gatuukoB bJ[-902MII ¢ 61okoM mpeoOpa3oBaTEIbHBIM Ka-
oenem coenuauTenbHBIM K902MIIL.L (mmuHo#t ot 5 mo 100 M), BXOAAIIUM B KOM-
IJIEKT MOCTABKH.

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

IHpumeuanue— ]Inga ynooctBa MoHTaxka 6moka natunkoB bJ[-902MII gomyckaetcs
OTCOEIMHUTH Kalelb OT KOpoOKH KiIeMMHOM. [l aTOTO cienyer:

— OTBEpHYTb YETHIPE BUHTA, YJCPKUBAIOIIUX MTEPETHIOI0 TTAHETh KOPOOKU KIEMMHOM;

— 0CJa0UTh KJIEMMHHUK BUHTOBOW U JIEMOHTHPOBATH KaOEb.
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KomOuHupoBaHHBIM
AIIEKTPO.

JlaTunk

TeMHepaTypH\
Kopmyc

HanpaeneHune
NnoToKa

<=

a — Yemanoska KoOMOUHUPOBAHHO20 INEKMPOOA U OAMYUKA MEMNEPAmMypbl
6 MA2UCMPANbHbLL MPYOONPOBOO

3arnymka BP31.02.421 ¢
marioont BP31.22.401 u
kosprioM 012-017-30-2-7*

Kopmyc
BP31.02.410*

6 — Yemanoexa 3aenywku BP31.02.421 c waiiboii BP31.22.401 u
koavyom 012-017-30-2-7 6 macucmpanvhwiti mpyoonposoo

* BXOAUT B KOMIUIEKT Uil ycTaHOBKU PH-31mekTponoB B maructpans BP31.02.400.

Pucynox 2.12
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Bunt_g—
CTONIOPHBIN

DIIeKTpO
KOMOMHHUPOBAHHBII

Kommagoxk
3AIIUTHBIN

)

Pucynox 2.13
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2.3.4.1 YcTaHoBKa KOPOOKM KIIEMMHOWA

3akpenuTh KOPOOKY KJIEMMHYIO B MECTE, HCKIIOYAIOIEM BO3MOKHOCTD MOIa-
JaHUsl HA Hee BEPTUKAJIbHO MaJalolluX Kameib BOJBI, TaK Kak KOpoOka KieMMHas
BBIIIOJIHEHA B KOPITYCE CO CTENEHBIO 3aIMThl [P62.

PacnionosxeHue u pa3mMep OTBEPCTHM JUIsl KpPEIUIEHUsI KOPOOKH KIIEMMHOM — B
COOTBETCTBHH C pUCYHKOM 2.14.

[ToBepXHOCTH
KpEIUICHUSA

4,2

2 OTB.

Pucynox 2.14 — Pacnonooicenue u pazmep omeepcmuii
0J151 KpenjieHusi KOpoOKU KIeMMHOU

MonTaxx kabesns B KOpOOKe KIEMMHOM MPOU3BOIUTH B COOTBETCTBHH CO CX€-
MO pazzenku kabels, MpuBeeHHON Ha pucyHke 2.15.

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

IHpumeuanue— Ilpu coopke KOpoOKH KIEMMHOW 0OpaTUTh BHUMAHHUE HA TIOJIOKCHHE
VILTIOTHUTENbHOM Tpokiaaku. OHa JoMKHA OBITH PacIojIOkKeHa M0 BCeMY MEepUMETpy Ta3a mepe-
HEW MmaHemu.
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JJ Cxema
Q pasnenku kabeas — KimemmHMK
BUHTOBOU

Pucynox 2.15 — Kopobka kiemmuas (6uo 6e3 nepeoueti narenu)

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

Jlnst mpoBenieHrs U3MEPEHU MPOTOYHBIM CITOCOOOM TPHUMEHSIOTCS KIOBETHI
MPOTOYHBIE, TOCTABIISIEMbIE 110 OTAECIBHOM 3asBKeE:

e xtoBeta nporouyHas BP43.12.600 (moacoenuHeHUe ¢ MOMOIIBI0 O0KUMHBIX
(GUTHHTOB 1TOJ TPYOKY Dapyx.6 MM);

o kroBeTa potouyHas BP43.12.600-01 (nmpucoenunutensHast pe3nda Giapyx 2).

YcranoBky 6moka naruukoB b/[-902MII npou3BoauTh B COOTBETCTBUU C ITH-
keTkoit BP43.12.6000T.

[Tpumep pacnonoxenus Oioka aatuukoB bJ[-902MII B kroBeTe MpOTOYHOU
BP43.12.600 — B cooTBeTCcTBUM ¢ pUCyHKOM 2.16. [Ipu nmpoBeaeHn U3MEepeHuid Kio-
BETa MPOTOYHAS JOJDKHA PACIofiaraThCs BEPTUKAIBHO.
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laiika
KIOBETBI IIPOTOYHOMN
BP43.12.600

biok gaTunkoB
b1-902MI1

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

Kopnyc
KIOBETHI IPOTOYHOM
BP43.12.600

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

a o
Pucynox 2.16 — Pacnonoowcenue o1oxka oamuuxos BJ/[-902MIT
npu NPOMOYHOM CHOCOOe UMepeHUll
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2.3.4.3 YcraHoBka 6noka gatumkoB b[-902MI1 ans npoBeaeHnUst N3MEPEHUIA B Maru-
CcTpanbHoM Tpybonposoae

JInst mpoBeieHrsT U3MEPEHUI B TOPU30HTAJILHOM TPYyOOIIPOBOJE U3 HEpPIKaBeE-
IOLLIEH CTAJIM MPUMEHSIETCS] KOMIUIEKT MOHTaXHbIX yacteil BP43.02.600, nocrasisie-
MBI IO OTJEJIBHOM 3asiBKE.

VYcTaHOBKY KOMIUTIEKTa MOHTaXHBIX yacted BP43.02.600 npou3BoauTh B CO-
otBeTcTBUM C 3TUKEeTKONM BP43.02.6000T, nmpu 3TOM clenyeTr y4yuThiBaTh 3HAUCHUE
JUTMHBI SJICKTPOIHOM YacTu Oyioka naTarkoB BJ{-902MIT (Tabmma 2.3).

Tabnuya 2.3

B munnmumerpax

JImMHA 37IEKTpOAHON YacTh PexomenayeMblii BHyTpEHHUIN AHAMETP
6sioxa gatuukoB b/1-902MIT MarucTpajbHOro TpyOOIpoBoia, HE MEHEE
(pucynok 1.10)
70 70
105 100

Pacnonoxenue 6soka gatunkoB BJ[-902MII npu npoBeneHun U3MepeHui B
MarucTpajbHOM TPYOONpPOBOJAE MIOJKHO COOTBETCTBOBaTh PUCYHKY 2.17a. Jlomy-
CTUMOE€ OTKJIOHCHHUE OT BepTUKaAIH 45°.

[Ipu pemonTaxe Onoka natuukoB bBJ[-902MII 3aBepHyTh B TpyOy
BP43.02.601 xomrutekt 3ariymiku Tpyoonposoaa BP43.02.630 (pucynok 2.1706).

2.3.4.4 YcraHoska bnoka aatumnkoB b1-902MIT ans npoeaeHUst 3MepeHnia Ha rnybuxe

Jlist mpoBeieHrs U3MEpPEHUI Ha TIIyOMHE CIIeTyeT YCTAaHOBUTH OJIOK JaTYMKOB
B1-902MII takum 00pa3om, 4TOOBI MCKIIOYUTH MEXAHWYECKYIO HArpy3Ky Ha Ka-
0elb, HAIIpUMEP, B METAIUTMYECKON TpyOe B COOTBETCTBUU C pUCYHKOM 2.18.

['mybuna morpyxkenusi 6;10ka gatunkoB bJ[-902MII B 3aBucUMOCTH OT THIIA
MPUMEHSEMOTO AJIEKTPOJIa puBeaeHa Tadauie 2.4.

Tabnuya 2.4
Tun npuMeHsIeMoro 3JeKTpoia I'my6una
MOTPYKEHUSI, M
DnekTpo CTeKIsIHHBIA KomOuHMpoBaHHbIii JCK-10617/7 2,5

KomOunupoBanHblil pH-371€KTpo/] ¢ TeNeBbIM 3al0IHEHUEM,
tun 201020/51-18-04-22-120/837

pH-anektpon ¢ reneBoii cucremoit cpaBHeHust, Tui INPro 4800
Komounuposanssrii pH-anekrpon G201S

Kombunuposaussiii pH-anekrpos ID 4510 2,0
Kombunuposansslii pH-snekrponq ASPA3111-100-2.1M 35
KombunupoBansslii pH-anekrpon SZ 195.2 ’

3,5




o1

[aiika

~<ams BP43.02.602*

bnok gaTunkoB
Bb1-902MI1

! Tpy6a BP43.02.601*
Caapka

MarucrtpanpHbIi
TpyOOIPOBOT

—>

a — Ycmanoexa 6noxa damuuxos B/[-902MI1 ¢ macucmpanvrwlii mpy6onposoo
- Iaiika
BP43.02.602*

o=/ ]
3arnymka BP43.02.631
¢ kossrioM 042-048-36-2-2*

TpyOa
BP43.02.601*

—>

- s

L 7L
77

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

*BxoauT B KOMIUIEKT Jyuisl ycTaHOBKHU PH-31ekTpoaa B maructpans BP43.02.600.

Pucynox 2.17
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Dyrp. 60-70 MM

Merammueckas Tpyoa

EMKocCTh ¢
aHAIU3UPyEMOU
cpenou

I'ryObuHa morpyxeHus
(Tabmauma 2.4)

Pucynox 2.18 — Pacnonoowcenue o1oxka oamuuxos BJ/[-902MIT
0J151 NPOBeOeHUs: UBMEPEeHUl Ha 2llyOuHe

2.4 BknrodeHue pH-mempa

s Brmouenus pH-merpa nepesectu nepekiatouarenb «CETby B monoxenue
« | », IpH 3TOM JTOJDKEH 3aropeThest cBeToBOM nHankarop « CETby 3enenoro nsera.
Bxurouenne pH-MeTpa Tak ke COpOBOXKAAETCS 3BYKOBBIM CUTHAJIOM.
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Ha skpane nHaumKaTopa Ha HECKOJBKO
CEKyH/]I TIOSIBUTCSI SKpaH-3aCTaBKa B COOTBET- 000 “B30OP”
CTBHUH C pUCYHKOM 2.19.

[amee pH-merp mnepenner B pexum M AP K-902

WU3MEPEHUN.

www.vzornn.ru

Pucynox 2.19

2.5 OKpaHbI usmMepeHuu
pH-meTp nmMeer cruenyromme 3Kpasbl peKUMa U3MEPEHUM:

— DJKpaH peXuMa U3MEPEHUM OJIHOTO KaHaja (HampuMmep, KaHaia A) B COOT-
BETCTBUU ¢ pucyHkamu 2.20, 2.21;

A Avan 1.0-11.0 A
pH 918 3[C _1200 vB

3AC -160 mB
o o
22.0 °C 22.0 °C
Pucynok 2.20 Pucynox 2.21
— DJKpaH peXuUMa HU3MEPEHUM JBYX VAT 9.0-11.0
kaHaoB (A ¥ B) B COOTBETCTBUM C pUCYH- A

KOM 2.22, eCly MOJKIIOYEHBI ABa 0JIOKa JaT- pH25 9 . 18
YHUKOB. 22.0°C
B OUAnN 5.0-10.0

pH 6 . 4 1
25.7°C

Pucynox 2.22

IIpumeuanue— PexxnuM N3MEPEHNH, a TaK K€ YUCICHHbIE 3HAYEHUS I1apaMETPOB HA
pucynkax 2.20-2.22 MOoryT OBITh APYTHMH.

[Iepexon OT OJJHOrO 3KPAaHHOTO MEHIO K JIPYTOMY MPOU3BOAUTCS MOCIEI0BA-
TeNbHBIM HaxkaTheM KHOTIKH «KAHAT.

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

2.6.1 O6wue ceeaeHus o pabote ¢ MEHIO

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

Bxonx B pexxum MEHIKO w3 pexuma w3MepeHUi MPOU3BOIUTCS HaKATHEM
MEHIO
BBO[,

pH-MeTp nmeeT Tpu 3KpaHHBIX MEHIO:
— MEHIO [A];

— MEHIO [B];

— MEHIO [A] [B].

KHOIIKH ».

Okpannoe MmeHio MEHKO [A] wm
MEHIO
MEHIO [B] oroOpaxaeT cocTosiHHE WHIHU- A
BU/yaJbHBIX MapaMeTPOB KaHaia B COOTBET- rPALYUPOBKA
CTBUU C PUCYHKOM 2.23. HACTPOMKA
ANEKTPO[L
PEXUM: pH
TOK. BbIXOL4: 0-5 mA
» BbiXOA

Pucynox 2.23

Oxkpannoe mearo MEHKO [A] [B] oto6- MEHIO
pakaeT | MMO3BOJIIET M3MEHSTh IapameTpsl pH- A B
MeTpa 00IIUe JIjIsi 000MX KaHAJIOB. DKpaH B CO- NAPOIJb: OTKIN
OTBETCTBUH C PUCYHKOM 2.24. 3BYK: BKI

HACTPOWUKA RS-485

MO U KOHTP. CYMMbI
TEMNEPATYPA BM: 33°C
» BbIX0[

Pucynox 2.24

Briienenne HeEOOXOAMMOIO IMyHKTAa MEHIO MPOU3BOJIUTCS MapKepoM «P>y.
[lepemenienune mapkepa « P » BBEpX U BHU3 110 KpaHy — KHOIIKaMH @, «O».

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

BBIXO/I 1 Ha)kaTh KHOMKY « ».
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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 HM3MEHSITh UMCIIOBbIE 3HAUYCHUS B
CTPOKax MEHIO JIU0OO BBOAUTH HOBbIE. DTO OTHOCUTCS, HAIIPUMEP, K pasjiesiaM BbIOO-
pa nporpaMMHUpPyeMOro Irana3oHa U3MEPEHUH, BBOAY 3HAYCHUN YCTABOK U MPOYUM.

[Tepemerienue mo cTpoke BieBo ocyinectBisercs kuomnko « KAHAITy.
MEHIO

BBOA
VBenmnuenue mmoo YMCHBIUICHUC HI/I(I)pI)I — KHOIIKaMH «G», «&».
I[JISI BBOJa 00 M3MEHEHHUS YUCIIOBOTO 3HAUCHMS HYKHO!:

— YCTaHOBUTH MapKep « P> » Ha HYKHYIO CTPOKY;
MEHIO
BBOA4

— KHOIIKAMH «ﬁ», «O» YCTaHOBUTH 3HAYEHUE NEPBOM LIUPPBI;
MEHIO

BBOA
— KHOIIKAMH «ﬁ», «O» YCTaHOBUTH 3HaYEHUE BTOPOU U(DPHI;

HepCMGHICHI/Ie I10 CTPOKC BIIPABO OCYHICCTBIIACTCA KHOIIKOM « ».

— HaXaTbh KHOIIKY « ». Bynet murath nepsas uudpa;

— HaXaTbh KHOIIKY « ». Bynet murath BTOpas uudpa;

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

[Tocne ycraHOoBKM Bcex HU(p U eIUHUI] U3MEPEHUN (Korja He OyaeT MuraTh
HU OfHa LKU(pa) HYKHO KHOIIKaMHU «{}», «» YCTAaHOBUTH MapKep «P>» Ha JAPYTyIO
CTPOKY U YCTaHOBUTb, €CIIU TpeOyeTCs, BTOPOE 3HAYEHUE.

[locne yctaHOBKM BceX LU(p UM €OUHUL U3MEpPEHUM (Korga He OyAeT MUraTh

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

BbIXO/ u Ha)kaTh KHOIIKY « ».

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

A MEHIO

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

» BbIXofq

Pucynok 2.25

Bxon B HE0OXOAMMBIN MTyHKT MEHIO TTPOU3BOIUTCSI YCTAHOBKOUW Mapkepa « P »
MEHIO

Ha HYXHYIO CTPOKY H HIXKATHEM Ha KHOIKY « goep

».
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» NPAOYUPOBKA — nyHKT MeEHIO
npeaHa3HayeH Al Tepexojia B IMOAMEHIO
FrPAOYUPOBKA (1. 2.7). Dkpan — B cOOT-
BETCTBUHU C PUCYHKOM 2.206.

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

B crpoke YCPEOHEHWE wmoxHO
YCTaHOBHMTDH BPEMsI YCPEIHCHUS MOKA3aHUH B
nuara3one oT 0 1o 9 MuH.

«HACTPOWKA pH» — myHKT momme-
HIO NIPEIHA3HAYEH I IPOCMOTpa U U3MEHE-
HUS NPENENIOB NPOrpaMMHUPYEMOr0 Juanaso-
Ha u3MepeHul pH mo TOkoBOMy BBIXOAY M
YCTaBOK. DKpaH MOAMEHIO — B COOTBETCTBUU
C pucyHkom 2.28.

BAOHGK)YCTaHOBHTB3HaquHHI

A rPAOYUPOBKA

ABTOMATUYECKAA
PYYHAA

> BbIXOA

Pucynox 2.26

A HACTPOMKA

HACTPOWKA pH
HACTPOMKA tC

YCPEOHEHMUE: 0 muH

> BbIXOA

Pucynox 2.27

A HACTPOWUKA pH

ANANMA30H MIN: 1.0

ANANA3OH MAX: 11.0

YCTABKA  MIN: 1.0

YCTABKA MAX: 11.0
» BbIXOA

Pucynox 2.28

— B ctpoke AVMATMAS3OH MIN — ot 0,0 10 14,9 pH ¢ mrarom 0,1 pH;
— B ctpoke ANATMA30OH MAX - ot 0,1 1o 15,0 pH ¢ mrarom 0,1 pH;
— B ctpoke YCTABKA MIN — ot 0,0 1o 14,9 pH ¢ marom 0,1 pH;
— B ctpoke YCTABKA MAX — ot 0,1 1o 15,0 pH ¢ mrarom 0,1 pH.
[Tocrme ycTaHOBKHM HEOOXOJMMBIX 3HAYCHHH YCTaHOBHUTH Mapkep «P» Ha

MEHIO
BBO[A

crpoky BbIXO[ u Haxath KHOTKY «

».

pH-metp mepeiiner B mogmento HACTPOWKA, 3amoMHHB yCTaHOBJICHHbIE

3Ha4YCHHA.
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«HACTPOWIKA tC» — myHKT moame- HACTPOMKA tC
HIO TIPE/IHA3HAYCH JIJISl IPOCMOTPA U M3MEHE- A
HHUSI BEPXHEro Mpejaeia MporpaMMHPYEMOTro

IAamna3oHa U3MEpEHUN TEeMITepaTypHhI. AWANA3OH MAX: 50.0
DKpaH MOJMEHIO — B COOTBETCTBUHU C PUCYH-
koM 2.29.

» BbIX0O[4

Pucynox 2.29

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

» IJIEKTPOJ — nyHKT MeHIO mpej- SNEKTPOL
Ha3HA4YCH JUIS MPOCMOTpa IMapaMeTpOB IJICK- A
TPOJHOW CHUCTEMBI. DKpaH — B COOTBETCTBHUHU S = 100 %
¢ pucynkom 2.30. Ei = -35 mB
pHi = 7.0
> BbiXOoa
Pucynox 2.30

Ha skpaHe MHIMKATOpa OTOOPAKAIOTCS 3HAYCHUS MapaMeTPOB JIaTYHMKa, OIpe-
JICJICHHBIC 10 Pe3yJIbTaTaM MOCIIEAHEH P ynPOBKH:

S — KpyTH3HA JIEKTPOIHOM CHUCTEMBI B % OT HOMHHAJIBHOTO 3HAYCHHS,

pHi u Ei — koopauHaThI H30MIOTEHITUATBLHOM TOYKH AJICKTPOIHOM CHCTEMBI.

» PEXWMM — nysnkr MeHIO nipeHa3HaueH ISl BBIOOpa pekuMa U3MEpEHUi
KaHasa.

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

o «pH» — m3mepenne pH, He npuBeneHHOM K 25 °C;
o «pH25» — m3mepenune pH, nmpuBeneHHoi K 25 °C;
o «30C» — uzmepenue DJIC.

» TOK BbIXO[ — nyHkT MeHI0 mpeaHa3Ha4YeH I BHIOOpA JHana3oHa BbI-
XOJHOI0 TOKa B auama3zonax oT 0 1o 5 MA, ot 4 10 20 MA 160 ot 0 7o 20 MA.
MEHIO

———— » BbIOUpaeTCA OUAIa30H BbI-
BBO[ p A

HOCHGI[OBaTeJIBHI)IM Ha>XaTHECM KHOIIKH «

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

A B MEHIO

NAPOJb: OTKn

3BYK: BKI

HACTPOMKA RS-485

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

Pucynox 2.31

» MAPOIJIb — nyHkT MeHI0 npeaHa3HAYCH JJIsl OTPAHUYCHHUS TOCTyIA K HM3-
MEHEeHHIo napameTpoB pH-merpa.

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

Ecnu mapons Brirouen «[MTAPOJIb: BKJl», To npu nepexone u3 pexuma n3-
mepenuii B pexxum MEHKO pH-meTp 3anpocut BBecTH naposb (ducio «12y»).

[TostBUTCS 9KpaH B COOTBETCTBUH C PUCYHKOM 2.32.

Ha skpane Oynet murarhb nepasi Hu(ppa, KOTOPYr0 HEOOXOIUMO BBECTH.

Kuomkamn  «{», «O» YCTaHOBHTH

3HaueHHWe mnepBor MUGPH mapons «1» u

HaXaTb KHOIIK «M» Ha »kpane
Y BBOO P

HA4YHET MHUTaTh BTOpas mudpa.
Knonkamu «G», «» YCTaHOBUTH

3HaYeHHE BTOPOW IMQPPHI MAPOIT «2» W
MEHIO
BBO[,

BBEOWUTE MNMAPOIJ1b:

Wy

00

HaXXaTb KHOIIKY «

».

Pucynox 2.32

Ecnu mapons BBeneH npaBuwibHO, osiButces 3kpadn MEHHO.

Ecin  BBeleH HEBEpHBIM  MapOJib,
TO TIOSIBUTCSI SKPaH B COOTBETCTBHH C PUCYH-
koM 2.33 u pH-MeTp mepeiiier B pexxum mu3-
MEpPEHUM.

BBEOWUTE NAPOIJb:

11

HEBEPHbIV NAPOJIb !

Pucynok 2.33

» 3BYK — nyHkT MeHIO mpenHa3HaueH Ui OTKJIIOUEHHS B ClIydae HE00XO-
JAMOCTH 3BYKOBOTO CHUTHAJa aBapUMHOW cUTrHanu3auuu pH-merpa npu mpesbiiie-
HUU U3MepeHHbIM 3HaueHneMm pH, 3/1C unu temneparypsl NpeaeaoB 3arporpaMmu-
POBAHHOTO IMaNa30Ha U3MEPEHUN M0 TOKOBOMY BBIXOAY.
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» HACTPOUKA RS—48? — MYHKT HACTPOWKA RS-485
MEHIO TIpeHa3HaueH JJIsi HACTPOWKH HHTEP- NMPOTOKON: MoDBUS RTU
detica RS-485 u nporokona oOMeHa ¢ BHEII- ALIPEC: 1
HUM YCTPOMCTBOM. DKpaH — B COOTBETCTBUH CKOPOCTb: 19200
C puCyHKOM 2.34. OAHHBIE: 8

YETHOCTb: Hert (N)
cTonent: 1
> BbIXOa
Pucynox 2.34

Knonkamu «ﬁ», «Oy» u « MEHIO
BBO[

» MOJKHO YCTAHOBHUTD:

— B ctpoke «[MPOTOKOIJT» mporokona oOMeHa ¢ BHEIIHHUM YCTPOWCTBOM B
COOTBETCTBHUH C MPHIIOKEeHHEM [

— B ctpoke «AOPEC:» 3nauenue ot «1» 10 «247» (s npoTokoyia oOMeHa
«MoDBuUS RTU») u 3nauenue ot «0» 10 «99» (g nporokosia oomena B3OP);

— B ctpoke « CKOPOCTb» 3nauenune ot «1200» 10 «115200y;

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

— B ctpoke «CTOI BUT» 3naduenne ot «1» wim «2».

» MO U KOHTP.CYMMBbI — nyHkT MeHo npenHa3HaveH )i WACHTH(UKA-
I[UM JaHHBIX [TPOrPAMMHOI0 0OecrieueHus: 0003HAUYCHHUs, HOMEPa BEPCUU U MPOUYHX
CBEJICHUI O MPOrpaMMHOM O00OECIICUCHHH.

Hpumeuanue—B neiax npeaoTBpallCHUS HECAHKITMOHUPOBAHHBIX HaCTPOP’IKH n
BMCIIATCIIbCTBA, NPUBOAAINIUM K HCKAXKCHUIO PE3YIbTATOB I/IBMepeHHfl, npeaAyCMOTPEH TOJBKO
MMPOCMOTP JAAHHBIX IPOTrPaAMMHOTO oOecIieueHHs.

» TEMIMEPATYPA BI1 — nyHkt MeHIO nipeIHa3HAYCH U1 MHANKAIIUN TEM-
nepaTypsl BHYTpH Kopiryca 0Ji0ka npeoOpa3oBaTenbHOTO.

2.7 padyupoeka pH-mempa
2.7.1 OBwme ykasaHus

['pagynpoBKa mpoOU3BOAUTCS:

— npu BBoze pH-MeTpa B 3kcrutyaranuio;

— TIpH MOSIBJICHUW COMHEHUN B MPABUILHOCTH paboThl pH-MeTpa;

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

— OJIMH pa3 B JIB€ He/eH (U Jallle, o Mepe He0OXOJUMMOCTH).
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['pagyupoBka MOKHA OCYIIECTBIATHCS MO OydepHBIM pacTBOpaM, COOTBET-
ctBytomuM ['OCT 8.135-2004.

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

B pH-meTpe npenxycMOTpeHO 1Ba THIIA TPATyUPOBKHU:

— aBTOMAaTHYeCKas — MPOBOJIUTCS MO OJHOMY JIMOO ByM Oy(hepHBIM pacTBOpam,
BOCITPOM3BOIAIIMM TIpU Temriepatype pactBopa (25 +0,2) °C 3nauenust pH 1,65 u 9,18;

— pyuHas — IPOBOAUTCA 10 PACTBOPY C U3BECTHBIM 3HaueHHEM pH, Oau3zkomy
K u3MepsiemoMy 3HaueHuto pH npu skcryaranuu pH-metpa. 3nauenue pH pactBo-
pa, 10 KOTOPOMY NPOBOJUTCS TPayUpOBKA, BBOAUTCS BPYUHYIO.

2.7.2 NogroToBKa K NpoBefeHnto rpagyvnpoBKu

['panynpoBky pH-meTpa ciemyeT mpoBOIUTH TpH Temmeparype OydepHbIX
pactBopoB (20,0 = 5,0) °C, npu 3ToM TeMIiepatypsl AByX OydepHbIX pacTBOPOB HE
JIOJDKHBI oTi4aThest 6oiee, uem Ha 0,5 °C.

[lepen HagamoM TPaayHpPOBKH MPOBEPUTH MPABUIBLHOCTH MOAKIIOYCHUS IaT-
yuka Temreparypel pH-merpa wucmomnenwmit  MAPK-902, MAPK-902/36,
MAPK-902/1, MAPK-902/1/36, MAPK-902A, MAPK-902A/36, MAPK-902A/1,
MAPK-902A/1/36: Homep Osi0Ka yCUITUTENS U HOMEP JaTYUKa TeMIEPaTypbl TOJK-
HBI COBITAJIATh.

3anMBOYHOE OTBEPCTHE KOMOWHUPOBAHHOTO 3JICKTPOJA JIMOO AJIEKTpOJa CpaB-
HEHHsI HEOOXOMMO OTKPBITh, 3alITUTHBIN KOJIMAYOK JIEKTPO/Ia HEOOXOIUMO CHSITb.

[TpombiTe pH-351€KTpOABI M JaTUMK TemmepaTypsl Ojoka matuukoB BJI-902,
BJI-902A nubo »snexktpoaHyro dacTh Onoka gatuukoB bJ[-902MII chawana B au-
CTWJLTMPOBAHHOW BoJie (MOCIEAOBATEIbHO B JBYX COCYyHax), a 3aTeM B OydepHOM
pacTBope, 0 KOTOPOMY MPOBOJAT TPaAyUPOBKY — Hampumep, B OypepHOM pacTBo-
pe, BocripousBosiieM 3Hauenue pH 1,65 npu temnepatype pactsopa (25 + 0,2) °C.

[ToMecTuTh B HEUCMOJB30BABIIUMCS paHee Oy(]epHBII pacTBOp B COOTBET-
CTBUH ¢ pucyHkamu 2.35 u 2.36:

— Onok gatunkoB bJ1-902:

® U3MEpUTEIbHBIN 21ekTpo (pH-31exTpon);
® HJIEKTPO] CPABHEHUS;
® JaTYHUK TEMIICPATYPHI.
— 010k matumkoB bJ[-902:
® KOMOWHHUpPOBaHHBIN pH-25IeKTPOS;
® JaTYUK TEMIEPATYPHI.
— Onok matunkoB bJ1-902MIT.
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DNEeKTpOo CPaBHEHUS
3Cp-10106-3,0(K80.4)

DIIEKTPOJT CTEKISTHHBIN
KOMOMHUPOBaHHBIN

OCK-10617/7

DIIEKTPOJT CTeKIISTHHBIN
2C-10601/7(K80.7)

JlaTunk
TeMIIEpaTypbl

Cocyn ¢

pacTBOpOM

\

HE MEHEE
50 mm
|~ ~

Pucynox 2.35
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biok matuukos
BJI-902MIT

KaoOeinn
VP6-ST

pH-35exTpon ¢ reneBoi
CUCTEMOU CPaBHEHUS,

tun InPro 4800

JlaTuuk
TeMIIepaTyphl

’ A A
| HE MEHEE
50 MM
I Y Y
a 4]
Pucynox 2.36

Bxirounts nutanue pH-MeTpa u 10KAaThCsl YCTAaHOBUBIIMXCS TTOKA3aHUM.
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2.7.3 NpoBegeHne aBToMaTUYECKON rpagynpoBKU

1 Kuomnkoii «KAHAIJT» BKIIOUNTH PeKUM U3MEPEHHI TOTO KaHalla, KOTOPBII
HEO0OXO0JIMMO OTIpayupoBaTh (HarpuMep, kaHai A).

MEHIO
KHOIIKY « BBO. » -

MOSIBUTCS KpaH B COOTBETCTBHHU C PHCYH-
koM 2.37.

2 Haxarsp

3 YcTaHOBUTH Mapkep «P>» Ha CTPOKY

«TrPAOYUWPOBKA» wu HakaTh KHOIKY
«MEHIO osBuTCH 9KpaH B COOTBETCTBHUU
BBOO

¢ pucyHkom 2.38.

4 YcTraHOBUTBH Mapkep «P>» Ha CTPOKY

«ABTOMATUYECKASA» 1 HaxkaTh KHOMKY
MEHIO
BBO

C pucyHKoM 2.39.

«

» — IHOABUTCA 3KpPaH B COOTBCTCTBHUU

5 YcTaHoBUTH Mapkep «P>» Ha CTPOKY

«BbIMOJIHATb» wu HaxkaTh  KHOMKY
«MEHIO ,_ 110stBHTCR DKpaH B cooTBETCTBAM
BBO[ P

¢ pucynkom 2.40.

A MEHIO

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

» BbIXof

Pucynox 2.37

A rPAOYUPOBKA

ABTOMATUYECKAA
PYYHAA
> BbIXO[
Pucynox 2.38
A rPAOYUPOBKA
ABTOMATUYECKAA
275 mB
BY®EP Ne1
BbINMOJIHUTb
> BbIXOa 25.0°C

Pucynox 2.39

A rPAOYUPOBKA
ABTOMATHUYECKAA

pH -.—-
275 mB
00 MuH

BY®EP Ne1

> BbIXOA 25.0°C

Pucynox 2.40
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Ecmu 3mauenme pH OydepnHoro pac-

rPAOYUPOBKA
TBOpa AaBTOMATHYCCKU HE OIIpCACICHO, ABTOMATUYECKASA
MOSIBUTCSL 9KpaH B COOTBETCTBUM C PHUCYH-
koM 2.41. Cnenyet oOpaTuThCs K 1. 2.12. OLWWBKA TPAOYWPOBKU !

BY®EP HE OMNPEQOEJIEH !

Pucynox 2.41

6 Ecmu 3nauenue pH OydepHoro pactBopa aBTOMATHYECKH OIPEENIEHO, IO-
saButTcsi 3HaueHue pH OydepHoro pacTBopa M HAYHETCS 3aIlOJIHEHHE MPOTPEcC-METpa.
[Tocne 3amonHeHus Mporpecc-MeTpa MOSIBUTCS SKPaH B COOTBETCTBUM C PUCYHKOM 2.42.

. rPAOYUPOBKA
ABTOMATUYECKASA

HporpeCC'MeTP\ P H 1.65

275 mB
BY®EP Ne1 00 MuH

» MPOOOIIXKUTD 25.0 °C

Pucynox 2.42
7 YcrtaHoBUTH Mapkep «P>» Ha CTPOKY FPALYVPOBKA
«I"\IIIIZHOlgOJ'I)KVITb» U HaXaTh KHOIKY A ABTOMATUUECKAS
« » — TOSIBUTCS DKPaH B COOTBETCTBHHU
BBOA, P H 1.65
C pucyHkom 2.43. 275 MB
BY®EP Ne1 00 ™MwuH
BbINOJIHATb
» BbIXOa 25.0°C
Pucynok 2.43
8 Ecnu rpamyupoBka 1o Bropomy 0ydepHOMYy pacTBOpy He TpeOyeTcs, ycTa-
HOBHUTH Mapkep «P» Ha cTpoky «BbIXO[» u HaxxaTh KHOMKY « ';S:}E » — TIOSIBUT-

Csl 9KpaH B COOTBETCTBHUU C PUCYHKOM 2.44a.
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A ANEKTPO[ A ANEKTPO[L
S = 100 % S = 100 %
Ei = -35 mB Ei = -100 mB
pHi = 7.0 ~ pHi = 7.0 —
1= NMPOBEPbTE O3JIEKTPOObLI! —
— ~
> BbIXO[ > BbIXO[
a O
Pucynox 2.44

IIpumeuanue— DKpaH B COOTBETCTBUU C PUCYHKOM 2.436 TOSIBUTCS, €CIT 3HAYCHUS
UHIUIUPYEeMbIX rmapaMeTpoB (S wiu Ei) Beixoasar 3a gomyctumbie npezeisl. Ciieayer o0paTuThCs
K 2.12.

9 VcranoButh Mapkep «P» Ha CTpo- S
ky «BbIXOOd» wu HaxaTeh  KHOIKY COXPAHUTD *
«MEHIO _ hosBuTes DKpaH B COOTBETCTBHUU > OA
BBO[,
C pUCYHKOM 2.45. HET
Pucynox 2.45
YcraHoBUTh Mapkep «P>» Ha CTPOK
LA e POy A| rPARYUPOBKA
OA u HaxXaTh KHOIKY « seop »  MOABHICH ABTOMATUYECKAS
3KpaH B COOTBETCTBUU C pPHUCYHKOM 2.46. pH 920
['panyupoBka 1o ogHoMy OydepHOMYy pac- 160 mB
TBOPY 3aBEpIICHA. BY®EP Ne2 00 mwuH
BbIMNOJIHUTDb
» BbIXOA 25.0°C
Pucynok 2.46

10 [ns rpagyupoBKH 1O BTOpoMy Oy(hepHOMY pacTBOPY, BOCIIPOU3BOISAIIEMY
3Hauenue pH 9,18 mnpu Temneparype pactBopa (25 = 0,2) °C, wusBieyb
pH-anexTpoasl 1 garuuk Temneparypsl Onoka gatuukoB bJ[-902, B/I-902A nubo
pabouyro yacth Onoka aatunkoB bJ[-902MII u3 mepBoro OydepHoro pactBopa u
IIPOMBITh UX B IUCTUJUIMPOBAHHOM BOJE (ITOCJIEI0BATEIBHO B IBYX COCyAax).

3aTeM MPOMBITh UX B OTIIETLHOM 00beMe BTOpOro OydhepHOro pacTBOpa U mMo-
MECTUTh B HEHWCIIOJIb30BABIIUHCSA paHee BTOpoul OydepHsid pacTBop. JloxmaThcs
yCTaHOBUBIUMXCS MOKa3zaHuii pH-meTpa.
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11 Ha skpaHe B COOTBETCTBUM C pPH- rPAOYUPOBKA
cyHkoM 2.41 ycTtaHOBUTH Mapkep «P» Ha A ABTOMATUYECKAS
crpoxy «BbIMOJIHUTb» u naxats kHOIKY H — ——
«MEHIO ,_ 1ostBHTCS DKpaH B cOOTBETCTBHH p ]
BBOA P ~160 MB
> BbIXOA 25.0°C
Pucynox 2.47

Ecnu 3nauenne pH OydepHoro pactBopa aBTOMaTHYECKH HE OIMPENEIICHO, T0-
SBUTCS 9KpaH B COOTBETCTBUHU ¢ pUCyHKoM 2.41. Crnenyet o6patutbes K 1. 2.12.

12 Ecnu 3nHauenue pH BTOporo OygepHOro pactBopa aBTOMaTH4ECKH OMpe-
JieJIeHo0, osiBUTCs 3HaueHue pH OydepHoro pactBopa u HayHETCs 3alOJIHEHUE MPO-
rpecc-metpa. [locne 3anonaHeHus nporpecc-MeTpa MosiBUTCS IKPaH B COOTBETCTBUU C
pucyHkom 2.48.

[Tporpecc-metp

. rPAOYUPOBKA
ABTOMATUYECKASA

pH 9.18

-160 mB
BY®EP Neo2 00 MuH

» MPOOOIIXKUTD 25.0 °C

Pucynox 2.48

13 HaxxaTh KHOTIKY « MEHIO
BBO[L
KoM 2.44a.

14 VYcranoButh Mapkep «P» Ha cTpoky «BbIXO[L» u Haxare KHONKY
MEHIO

BBOA4

» — IIOSIBUTCSL 3KPaH B COOTBETCTBUU C PUCYH-

«

» — MOSIBUTCS 9KPaH B COOTBETCTBUU C PUCYHKOM 2.45.

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

SIBUTCS] DKpaH B COOTBETCTBUU C pucyHKoM 2.37. ['pagyrpoBka 1no aBym OyQepHbIM
pacTBOpaM 3aBepIlICHA.

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

» — IIO-
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2.7.4 lNpoBeaeHne py4yHoOU rpagyupoBKU

1 Bxurounts pH-meTp.
2 Kuomnkoit «KKAHAJD» BKIIOUHTE PEKUM H3MEPEHHUIN TOrO KaHaja, KOTOPBIH
HEO0OXO0IMMO OTIpayupoBaTh (HarpuMmep, kaHai A).

MEHIO
3 Haxarp KHONKYy « seon A MEHIO
HOSIBUTCS] 9KpaH B COOTBETCTBUU C PHCYH- FPAIYMPOBKA
koM 2.49. HACTPOVIKA
ANEKTPO[
PEXUM: pH
TOK. BbIXOA: 0-5 mA
> BbiXOa
Pucynox 2.49
4 YcTaHOBUTH Mapkep «P>» Ha CTPOKY rPAOYUPOBKA
«FTrPAOYWPOBKA» wu HaxaThb KHOIKY A
MEHIO
«Bmop » ~ MOABHICA OKPaH B COOTBETCTBHN ABTOMATMUECKAS
¢ pucynkom 2.50. PYUHAS]
> BbIXO[
Pucynox 2.50
5 YcranoBuTh Mapkep «P>» Ha CTPOKY FPAIYUPOBKA
«PYYHAS» u HaxkaTh KHOINKY « MEHIO ,, _ A PYUHAA
BBO[,
MOSIBUTCSl DKPaH B COOTBETCTBHH C PHCYH- pH 918
koM 2.51. -160 mB
» MPOOOJIXUTD 25.0 °C
Pucynox 2.51
6 Haxate  KHONKY «%» - FPAOYUPOBKA
MOSIBUTCSI SKPaH B COOTBETCTBHU C PHUCYH- A PYUHAR. | -

KoM 2.52, pH — 09—18

~ 1™ -160 mB

» BBEOWUTE
3HAYEHUE 25.0°C

Pucynox 2.52
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BBecTtu uzBectHoe 3HaueHUE OypepHO- FPAIYUPOBKA
r0 pacTBOpa, MO KOTOPOMY MPOBOJIUTCS Tpa- A PYYHAS
nyupoBka. [locne BBoga 3HaueHUs (Korjga He
OyzneTr mMuraTh HU OJHA IU(pa) HAXKATh KHOII- p H 9 . 15
MEHIO -160 mB
KY «————», TOSBUTCS JKpaH B COOTBET-
BBOA
CTBHUH C PUCYHKOM 2.53.
> BbIXOA 25.0°C
Pucynox 2.53

7 HaxaTb KHONKY « MEHIO
BBOA
KoM 2.44a.

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

» — HOABHUTCA 3KpaH B COOTBCTCTBUHU C PUCYH-

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

MEH
YcranoButh Mapkep «P» Ha ctpoky A 1 Haxarh KHOIKY «ﬁ
SBUTCS 9KpaH B COOTBETCTBUU C pUCYHKOM 2.37. PyuHas rpagyupoBka 3aBepIlieHa.
['paxyrpoBka BTOpOro KaHaia U3MEpEeHUM MPOU3BOIUTCS aHAJIOTUYHBIM 00pa-

» — IIO-

30M.

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

JInst mpoBeieHust U3MEpEHui creayer noAroroBute pH-Metp k paborte B co-
OTBETCTBUU C Tml. 2.3, 2.7. Bxmounts pH-MeTp u yoeauThes:

— B COOTBETCTBUH NapaMETPOB aHATU3UPyEeMOM cpean 1. 1.2.6;

— B IPAaBWJIBHOCTH YCTAHOBKM mapameTpoB pH-MeTpa u pexxumoB padOThHI B
COOTBETCTBMH C II. 2.6.

BHUMAHMUE: Pe:xum uzmepenuit pHzs ucnoab30BaTh TOJABKO NS YM-
cThIX BOJ, coxep:xkamux CO:2 u NHs! [lnsa ananusupyemoii cpeabl, uMmerome
BBICOKYIO YAEJbHYI0 3JIEKTPHUYECKYI0 IPOBOAUMOCTD (ChIpasi BOAAa, ceTeBasi BO-
13, OCBETJIMTEJH, COJIeBble OTCEKH KOTJIOB CPEJAHEro JAaBJeHUsl U Mp.), MPHUBe-
nenust pH k 25 °C ne cymectByert. /I TAKMX BOJ NPaBUJIbHEE BCEro U3MeEPSTh
pH npu remneparype 6u3koii k 25 °C.

IIpumeuanue— Ilpu nosaBieHN COMHEHUN B NIPAaBUILHOCTH MOKa3zaHui pH-Merpa
IIPY BBITIOJTHEHUH M3MEPEHHH, a Takke Mepe]] MOBEPKOM MPOBECTU TEXHUYECKOE 00CITy)KHUBaHHE B
COOTBETCTBUHU C Pa3JeiioM 3.
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2.8.2 NpoBeneHVe namepeHnt B NPOTOYHOM pexunme

2.8.2.11lpu mpoBeaeHUH H3MEPEHH C HCIOJb30BAHHEM THAPONAHEH
I'T1-902 (I'T1-902/1) cienyer:

— TNOJKIIOYUTh BXOJHOW IITYLEP HNPOTOYHOW SIMEHKH K IMPOOOOTOOPHUKY C
HOMOUIbIO TIOJBOASIIEH TPYyOKH;

— IOJATh AHAIM3UPYEMYIO CPENLY;

— o0ecneunTh CBOOOAHBIN CIIMB U3 MPOTOYHOM SUEHKH;

— IPOBEPUTH FEPMETUYHOCTD BCEX COEITMHEHUM;

— YCTAHOBHUTb Pacxo] aHAIM3UPYEMOW Cpelbl 4epe3 MPOTOUYHYIO SUYEHKY B
nuamna3one ot 6 10 120 mv®/u;

— CHATh YCTAaHOBMBILIMECS MMOKa3aHUs ¢ MHAUKaTopa pH-Merpa nubo BHemIHe-
ro yCcTpoicTBa, eciii pH-MeTp K HeMy MOJKITIOYEH.

2.8.2.2 Ilpu mpoBeneHUN U3MEPEHHI C MCTIOJIh30BAaHUEM KIOBETHI MPOTOY-
HOM CIEyerT:

— MOAATh AHAJIU3UPYEMYIO Cpelly B KIOBETY MPOTOYHYIO C IMOMOIIBIO MOABO-
JSIIeH TPYyOKH;

— obecneyuTh CBOOOIHBIN CIIMB U3 KIOBETHI IPOTOYHOM;

— TMPOBEPUTH TEPMETHUYHOCTH BCEX COCTUHECHMIA;

— YCTaHOBUTH PACXOj] aHAIM3HPYEMOW CpeAbl uepe3 KIOBETYy MPOTOYHYIO B
auamnazone ot 3 10 120 qv%/u;

— CHATH YCTAaHOBMBIIIMECS MMOKa3aHMUs ¢ MHANKaTopa pH-MeTpa mbo BHemIHe-
ro YCTPOUCTBA, eciv pH-MeTp K HEMY IMOJIKITIOUEH.

2.8.2.3 Ilpu mpoBesicHNN U3MEPEHH B MATrHCTPAJIbHOM TPYOONPoOBoO/e CIeTy-
eT:

— TOJaTh AHATM3UPYEMYIO CPEly B MAarUCTPAIbHBINA TPYOOTIPOBO/I;

— YCTaHOBMTBH PAcX0]] aHAIIM3UPYEMOM cpebl B Auanasone ot 6 qo 120 av/u;

— o0ecneunTh aBieHUE aHATU3UPYEMOU Cpe/ibl B COOTBETCTBUU C TalJu-
e 1.3 (B 3aBUCUMOCTH OT THIIA TPUMEHSIEMOTO AJIEKTPOA);

— CHSITh YCTAHOBUBIIIHECS MMOKAa3aHUs ¢ WHAMKaTopa pH-meTpa mubo BHemHe-
ro yCTPOMCTBA, ecii pH-MeTp K HEMY IMOJKITFOYEH.

2.8.2.4 Ilpn npoBeleHUH HU3MEPEHHUI MOrPYKHBIM crmocodom pH-metpom ¢
osiokom natunkoB BJ1-902 (B/1-902A) cnenyer:

— CHSITb 3aIUTHBIA KOJIIMAYOK C 3JEKTpoAa (€CIH KOJIMauOK YCTaHOBJICH);

— OTKPBITh 3aJIMBOYHOE OTBEPCTHE KOMOMHUPOBAHHOTO 3JIEKTpoAa JIMOO
AIIEKTPOJIa CPABHEHUS;

— TIOTPY3UTh AJICKTPOJIbI U TATYMK TEMIIEPATYPhl B aHATU3UPYEMYIO Cpey Ha
rryouny He meHee 50, Ho He 6onee 70 MM (YpOBEHB SJIEKTPOJIUTA B SJIEKTPOJIE CPaB-
HEHUS T0JDKEH OBbITh BBIIIE YPOBHS aHATU3UPYEMOU CPEIb);

— CHSTh YCTAaHOBUBILIKECA MOKa3aHUs ¢ UHIUMKaTopa pH-meTpa 1o BHelIHe-
ro yCTpOMCTBa, ecinu pH-MeTp K HEMy MOIKITIOUEH.
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2.8.2.5 Ilpu npoBeaenuu u3MepeHuii Ha riayouHe pH-metpom ¢ 6ioxom nat-
ynkoB b/[-902MII cnenyer:

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

— morpy3uth 0ok aatunkoB BJ[-902MII B ananusupyemyro cpeay (Makcu-
MaJIbHAs TIyOWHA TIOTPY>KEHUS MPUBEIeHA B Tadmuie 2.4);

— CHSTh YCTAaHOBHBIIIMECS MOKa3aHUs ¢ nHauKatopa pH-metpa nnbo BHenHe-
ro yCTpoHcTBa, eciii pH-MeTp K HeMy MOJKIIIOYEH.

2.9 3aeepweHue pabomsbi ¢ pH-mempom

2.9.1 Ilpu kpaTKOBPEMEHHOM TIEpephIBE B paboTe ClIeayeT:

— nepeBectn nepekiodarens «CETb» B monoxkenne « O » M OTKIIOYUTH
pH-meTp oT ceTn nepeMeHHOro Toka (Ipu HEOOXOAUMOCTH);

— PYKOBOJCTBOBAThCA YKa3aHUSIMU OSKCIUTyaTallUOHHOW JOKyMEHTAIlMM Ha
UCTIONIb3YEMbIE DJIEKTPOIBI.

2.9.2 Tlpu nuTenbHOM TIepephIBe B paboTe CIeayeT:

— TEPEKPHITh MOJAdy aHATU3UPYEMOH Cpelbl MpH MPOBEICHUM W3MEPEHHN B
HPOTOYHOM PEXUME JIMOO0 B MATMCTPAJIbHOM TPYOOIPOBO/IE;

— U3BJICYB AJIEKTPOJIbI U3 aHATM3UPYEMOM CPEJIbI;

— OTKJIIOYUTH pH-METp OT ceTu NnepeMeHHOTO TOKa;

— PYKOBOJICTBOBAThCSI YKa3aHUSIMH OKCIUTyaTallAOHHOW JIOKYMEHTAllUM Ha
UCIOJIb3YEMbIE AJIEKTPOIbI.

2.10 3kpaHbI npedynpexoeHul

DKpaH MNpeaynpexacHuss B COOTBET-
CTBUU C PUCYHKOM 2.54 TOSIBUTCS TIPH TIpe- A AWAR 1050
BBIIIICHUU I/IBMepeHHBIM 3HA4YCHHUECM pH ~_ [ -
BCPXHETO IMpezena 3anporpaMMHPOBAHHOTO |- H — 5 5 4
Juaria3oHa I/I3MepeHI/Iﬁ 110 TOKOBOMy BBIXOI[y. —1 p — .
1 T~ 30C 50 mB
22.0 °C

Pucynok 2.54

DOKpaH NpeaynpexIeHUs B COOTBET-

CTBUHM C PUCYHKOM 2.55 MOSIBUTCSI IPU Tpe- A
BBIIEHUH U3MEpPEeHHBbIM 3HaueHueM OJIC ~ |-

MIPEICIIOB Ararna3oHa H3MEPEHUH. _:3110:_ — 1 2 O O VB

/|\

22.0 °C

Pucynox 2.55
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OKpaH NpeaylnpexIeHuss B COOTBET-
CTBUHM C PUCYHKOM 2.56 MOSIBUTCS MPH IIpe-
BBILICHUH U3MEPEHHBIM 3HAYEHUEM TEMIIEpa-
Typbl AHAJIM3UPYEMOU Cpelbl BEPXHETO IIpe-
Jena  3amporpaMMHUpPOBAHHOIO — Avana3oHa
VU3MEPEHUN.

DKpaH NOpeaynpexIeHUsT B COOTBET-
CTBUU C PUCYHKOM 2.57 TIOSIBUTCS, €CIIU W3-
MepeHHOe 3HaueHue pH BbIXOAUT 3a Bepx-
HIOIO YCTaBKYy.

OKpaH MNpeaynpexIeHus: B COOTBET-
CTBUU C PUCYHKOM 2.58 TIOSIBUTCS, €CITH

— B KaHale A H3MEpPEHHOE 3HAYECHUE
pH BBIXOIUT 32 HIDKHIOIO YCTaBKY;,

— B KaHasle B u3MmepeHHoe 3HaueHue
TEMIEPATypbl aHAIM3UPYEMOM Cpeabl TMpe-
BbIIIAET BEPXHUU Mpezes Auana3oHa H3Me-
PEHHIL.

OWAnN 1.0-10.0
A
pH 5.54
30C 50 MB~
62.0-°C-
i
Pucynox 2.56
B OUNAnN 1.0-10.0
pPH 5.54
P 9AC 50 mB
B 22.0 °C
Pucynox 2.57
A OWAnN 1.0-10.0
:|Ii: pH 005
N 22.0°C
B
anc 985 ws.
62:0°C]
Pucynox 2.58

Il p umeuanue— Yucnennsle 3HaueHus pH, DJ1C, a Taxxe TeMriepaTypbl Ha 3KpaHax

npenynpexaeHuii pH-merpa MoryT ObITh APYTUMH.
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2.11 JkpaHbI HeucripasHocmeu pH-mempa

[Ipu mosBIEHUU PKPaHOB B COOTBETCTBUHM C pucyHKamu 2.59-2.61 ciemyet

oOpaTuThCs K 1. 2.12.

A

BHUMAHMUE !

AATHUK

HE NMOAKIMIOYEH !

A

BHUMAHMUE !

HET CBA3U

C OATYUKOM !

Pucynox 2.59

Pucynox 2.60

A

rPAOYUPOBKA
ABTOMATUYECKAHA

OWWUBKA TPAOYUPOBKMU !
BY®EP HE OIPEOEJIEH !

Pucynox 2.61

2.12 Bo3MOXHbIe HeucrpasHOCMuU U MemooObl UX yCmpaHeHUsi

2.12.1 Xapaktepuble HeucnpaBHOCTH pH-meTpa W METOIBl MX YCTpPaHEHHS

MPUBEICHBI B TabuIIe 2.5.
Tabauya 2.5

HewucnpaBHocth

BeposiTHasg npruunHa

Meroas! ycTpaHeHHs

1 pH-metp He BKIOYaeTcs

B U3 cTpost ceTeBble
MIPEAOXPAHUTENH

Pasznen 4. PemoHT B
3aBOJICKUX YCJIOBHUSX

2 Tloxazanus pH-metpa
HEYCTONYUBBI

OtcyTcTBHE KOHTaKkTa B
pazbeme KabeJIst ANIeKTpoia

[IpoBeputh u o00ecTEUUTH
HageKHBIM KOHTAKT

OO0pniB B Kabemne

Pasznen 4. PemoHT B
3aBOJICKUX YCIIOBHUSX

3 Ilpu rpagyupoBke pH-merpa mo
OydepHBIM pacTBOpaM MOKa3aHUs
pH-merpa noutM HE HW3MEHSAIOTCS
npu nepeHoce pH-anexkTponoB w3
ogHOro OyhepHOro pacTsopa B JApy-
rou

HeuncnpasHocts
OJIHOTO 3 DJIEKTPOJIOB

. 2.12.3 3ameHuTs
AIEKTPOJT

4 UV3MepeHHOE 3HAYEHUE TeMIIepa-
TYpbI (B HOPMAJIBHBIX YCJIOBHSX KC-
IJTyaTalyy) OTINYAETCS OT peaibHO-
ro 6onee yueM Ha 0,3 °C

Heuncnpasen
JATYHK TEMIIEPaTypbl

Pasnen 4. PemonTt B
3aBOJICKMX YCJIOBHSIX




73

2.12.2 CooOmieHnsi 0 HEHWCIPABHOCTSAX, BHIBOJAWMBIC Ha JKpaH WHIUKATOPA
pH-meTpa, 1 MeToabl UX YCTpaHSHUS IPUBEACHBI B Ta0HIIE 2.6.

Tabnuya 2.6
OKpaH BeposrtHas npuunna Mertobl ycTpaHeHus
HEUCIIPABHOCTH
pH-meTpa
1 < BHUMAHWE! |Kab6enr K902.5, K902.L, K902MII.L |IToaxirouuTs Kabenb K
OATUHUNK HE m60 K902MII.2 He nonkiroueH K pazb-|pazbemy <«dATHUUK  A»  wmm

NOAKIMKOYEH!»

emy «ATUUK A» wm «JATHUK By
0J10Ka MpeoOpa3o0BaTEIHLHOTO

«dATHUK B» Gnoka mpeobpaso-
BaTEJIbHOTO

HeucnpasHocts kabeins

Pasnen 4. PemoHT B
3aBOJICKUX YCIIOBHUSAX

2 «BHUIMAHME!
HET CBA3N C
AATHNKOM!»

Kabens K902.5, K902.L, K902MII.L
60 K902MII.2 He moaKIroYeH K pa3b-
emy «BbIXO[» 610ka ycunurens

[MogkmrounTs Kabeab K paszbeMy
«BbIXOL» 610Kka ycunuress

HeucnpasHocts kabens

Pasnen 4. PemoHT B
3aBOJICKHX YCJIIOBHSIX

3 «OWNBKA
rPAOYNPOBKU!
BY®EP HE
OMPEAENEH!

He onpeneneno 3nauenue pH OydepHo-
ro pacTBopa

Beiximrounts pH-MeTp.
[IpoBeputh, uto OydepHslit pac-
TBOP MM€EET OJHO U3 3HaueHud pH
1,65 uimm 9,18.

IIpoBepUTH JIEKTPOBI

4 «"MPOBEPbBTE
SJIEKTPOObI!»

[ToBpexnenune pH-anexkrpona.
HenocrarouHblii ypoOBEHb 3JIEKTPOJIUTA
B DJIEKTPOJIE CPABHEHUS.

[IpoBepuTh 371€KTPOI (LIETOCTHOCTH
ANIEKTPO/IOB M YPOBEHH SJIEKTPOJIH-
Ta B DJICKTPOJIC CPABHEHUS).

[IpoBeputs OydepHBIE PaCTBOPHI.
ITocne 3TOro BHOBH MPOBECTH T'pa-
nyupoBKy pH-metpa.

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

2.12.3 3ameHa komOuHupoBaHHOro pH-anekTpoga 6noka gaTyMKoB

BO-902MTI1

2.12.3.1 Obwywe cBeneHns

[lepen 3amenoit komOuHMpOBaHHOTO pH-31€eKTpoaa cieayeT TIATEIbHO MPo-
MBITh Hapy>KHbIE MTOBepXHOCTH Osioka natdynkoB b/[-902MII u mmanra [1BX namop-
HOT'O apMHUPOBAHHOTO (Zajiee 1o TekcTy — nuianr [1BX) u ocymuTs.

[Ipu 3amene kxomOuHHMpOBaHHOTO pH-3MEKTpPOJa HMCMOIB30BATH PACXOIHBIC
MaTepuaibl (Hampumep, TpPyOKd TepMOYCaTO0UHbIE) U3 KOMILJIEKTA 3aMacHbIX YacTen

BP43.02.700.

Brienme u3 cTposi KoJiblia YIUIOTHUTENbHBIE THUIOpa3MepoB 043-047-25 u

042-048-36 o 'OCT 9833-73 nmomiexar 3aMEHE HOBBIMH U3 KOMILIEKTA 3alaCHBIX
yactert BP43.02.700.
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[lepeuenr  CcpeACTB  OCHAIIEHUS TMpH  3aMEHE  KOMOMHHPOBAHHOTO
pH-snexTpoaa npeacrasieH B Tadmnuie 2.7.

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

1 [lait6a BP31.22.401 — 1 m. |ObecneueHrne repMEeTHIHOCTH CO-
2 T'aiika BP31.22.601 — 1 mr. |eAMHEHUs KOMOMHUPOBAHHBIX
3 KomasIo o CUJIMKOH, pH-anexTpomoB ID 4510 u SZ195.2
I'OCT 9833-73 — TUTIOpa3Mep 1 .
012-017-30
4 TpyOka
TEPMOYCaI0YHA:
- F32-1 25 mm |M305a11a NpOBOAHUKA «IKPaH»

- Duyrp.1%0,2 | 15 MM |M3051511Ms MecTa alKu
IPOBOHHKA «OKPaH»

- F32-4 - Bonyrp4x0,25 | 10 Mm | M30011 MecTa pasziesiku Kabens
— F32-14 — Benyrp.14%0,3 | 16 Mmm | M30msmus MecTa naiku IpoBOIHU-
KOB K anextponay InPro 4800

2.12.3.2 3ameHa anekTpoga CTEKNsHHOrO KombuHuposaHHoro JCK-10617/7 6noka
natymkos b-902MTM

JInst 3aMeHBI JIEKTpoJia CTeKISTHHOTO komOuHupoBannoro ICK-10617/7 (na-
aee mo Tekcery — pH-anektpog DCK-10617/7) B cOOTBETCTBHHM C PHUCYHKAMH
2.62-2.64 cnenyer:

1 oTBEpHYTHh BUHT U CABUHYTH €r0 BAOJb N0 nuiaHry [1BX;

2 w3BIIeYb MIaiily, mepeBepHyB 010K matunkoB bJ[-902MII BHU3 KpBITIKOH 1
nokayusag nuiadrom 11BX

3 OTBEpHYTH KPHIIIKY OT KOpITyca, yaepkuBas oT BpameHus nuianr [1BX;

4 chaBUHYTH KPHIMIKY BA0Jb 1o manry [IBX Ha paccrosuue okomno 20 cwm, 3a-
TEM HEMHOTO CIIBUHYTb Ha3aJa U u3Bjiedb KoJibilo BP43.02.004;

5 caBunyth BuHT, maitdy BP43.02.003-01, konsiio BP43.02.004 u xpsimiky
BJ10J1b 110 1nuIaHry 11BX;

6 ornasTe npoBoaa pH-smekTpoma DCK-10617/7 oT KOHTAKTOB IJIaTHl OJIOKA
YCUJIUTENS, yKa3aHHbIE Ha pUCYHKE 2.63;

7 otBepuyTh pH-anexktpon OCK-10617/7, Bpamas ero 3a  KOJIak
BP43.02.006, B coOTBETCTBHH C pUCYHKOM 2.64a,;

8 u3Bieun HeuctnpaBHbli pH-31exkTpos ICK-10617/7 u3 xopmyca O10ka gat-
yukoB b/[-902MII B cooTBeTCTBUM C pUCYHKOM 2.640;

9 cuate ¢ HencnpaBHoro pH-snexkrpona ICK-10617/7 konnak BP43.02.006,
maiioy BP43.02.003 u xonbiio BP43.02.004 B cOOTBETCTBUM C PUCYHKOM 2.648.
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[[lmanr [IBX HanmopHbIi
apMHUpOBaHHbIN, L =4 M

\\\\\\\

Buat

[1Taii0a

Kppimika
BP43.02.003-01

Komaemo
BP43.02.004

Kpbiika

Komemo
043-047-25

[

Koxyx

{

\t—

Pucynox 2.62



[Trara Osoka
YCHITUTEIIS

Mecto
nauku 1

Mecto
Hauku 2

Pucynok 2.63

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

— MPOU3BECTH pa3JIEIKy Kalessi B COOTBETCTBUM C PUCYHKOM 2.65a;

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

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

— yctanoBuTh KoJbiio BP43.02.004, maiioy BP43.02.003 (dackoii B cTopoHy
kosbiia BP43.02.004) u konmak BP43.02.006 (10 ymnopa).



Kommak
BP43.02.006

I11aii0a
BP43.02.003\-

Koasmo @
BP43.02.004

Konmaxk
BP43.02.006

HewncnpasHbiit
pH-anmexTpon

Pucynox 2.64

—>

—




/8

30

100

[IpoBoaHUK «3Kpan»

TpyOxka
Tepmoycaaounas F32-1

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

TpyOxka
Tepmoycanounas F32-1

HcnpaBHblii |
pH-C—)J’ICKTpO)j[ QBHyTp.IXO,z, L=25Mm
TpyOka
TepMoycanounas F32-4
Konmauox LA\‘_)I Duyrp4%0,25; L =10 mm
3alIUTHBIN il ‘
“ 6

Pucynox 2.65

Co6pats 6710k natunkoB bJ[-902MII s aTorO0:
1 ycTaHOBHTH MOJATOTOBJACHHBIN wucmpaBHblii pH-anextpox DCK-10617/7 B
kopnyc 610ka naruukoB bJ[-902MII, 3akpytus konmnak BP43.02.006;

BHUMAHMUE: HE IPUKJIA/IBIBATD u3iMmmHuX yCWJIMHd NP 3aTATH-
BaHuu KoJnaka BP43.02.006, Tak kak OH BbINOJIHEH U3 OPrCcTeKJial

2 HAZETh HA MPOBOJHHUK «IKpaH» TepMoycaaouHyio TpyOky F32-1 mnunoi
15 MM U CABUHYTH €€ BIOJIb MPOBOAHUKA «IKPAH»;
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3 moacoeauHUTH naiikoil mposoga pH-snextpoga 9CK-10617/7 x nnate ycu-
autens 6moka natunkoB bJ[-902MII B cooTBeTcTBUU € pUCYHKOM 2.63 (IPOBOIHUK
«OKpaH» JOJKEH OBITh TIOJICOSANHEH K «MECTY Malku 1»);

4 HajeTh Ha «MECTO MalkH 1» MPOBOJHUKA «3KpaH» TEPMOYCAJTOUHYIO TPYyO-
Ky F32-1 nnunoit 15 MM u TepMOyCaIUTh €€;

S HaBEpHYTH KPBILIKY Ha KOPITYC, 00ECIIEYUB F€PMETHUYHOCTh COEIMHEHNUS,

6 ycranoButh Koo BP43.02.004 u maiioy BP43.02.003-01 B kpbImiky,
CIBUHYB X M0 nuianry [BX;

7 3aBepHYTh BUHT B KPBIIIKY, 00ECIICYUB T€PMETUYHOCTh COESAMHEHUSI.

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

Jlnst 3amensl komOuHupoBanHoro pH-amexTpoga ASPA3111-100-2.1M (nanee
o tekcty — pH-anekrpox ASPA) cienyer:

1 OTBEpHYTH KpBILIKY OT KOpIlyca M CIABHUHYThH €€ Baodb No mwianry [1BX
aHanoruyHo 1. 2.12.3.2 u pucyHnky 2.62;

2 otnasath npooga pH-anextpoga ASPA 0T KOHTaKTOB IJIaThl OJIOKA yCHIIH-
TEJIS aHAJIOTUYHO PUCYHKY 2.63;

3 OTBepHYTH M M3BJIeYb HeucnpaBHblil pH-anexTpon ASPA B cOOTBETCTBUU C
pucynkamu 2.66a,6.

[ToarotoButh ucnpasuwiii pH-3nexTpon ASPA (pucynok 2.666). dns aToro
CJIEIy€eT:

— TMPOU3BECTH Pa3JIeTKy KaOess aHAJIOTUYHO PUCYHKY 2.654a;

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

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

CoOpatb 6110k natuukoB bJ[-902MII ananornyno m. 2.12.3.2.
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Pasnenars xabdenn

(pucyHok 2.64a)

—>

HcnpasHbiit
pH-snekrpon

HeucnpaHebrit (=
pH-31exTpon 1l
KOHHa‘—IOK\lj
3alIUTHEIN i
a o 8

Pucynox 2.66

2.12.3.4 3ameHa kombuHMpoBaHHoro pH-anekTpoga SZ 195.2

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

1 oTBepHYTH KpBIIIKY OT KOpIyca W CIBUHYTH €€ BAoJib Mo muianry [IBX
aHAJOTUYHO T1. 2.12.3.2 1 puUCyHKY 2.62;

2 ortnasthk npoBoaa pH-snexTpoaa SZ, OT KOHTAKTOB IMJIAThl OJIOKA YCUITUTEIs
aHAJIOTUYHO PUCYHKY 2.63;

3 OTBEepHYTh W W3BJEUb HEWCHpaBHBIA pH-amekTpon SZ B cooTBEeTCTBUU C
pucynkamu 2.67a,0,

4 cHath ¢ HeucnpaBHoro pH-anexkrpoma SZ raiiky BP31.22.601 u kombio
012-017-30 B COOTBETCTBUU C PUCYHKOM 2.678.
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[ToaroroButs ucnpaBublil pH-anexkrpon SZ. [{ns sToro cnemyer:

— TMPOU3BECTH Pa3NICIKy KaOess aHAIOTHYHO PUCYHKY 2.654;

— HaJeTh Ha Kabenb TepMoycanounyto Tpyoxky F32-4 naunoit 10 MM u Tepmo-
yCaJuTh €€ aHAIOTUYHO PUCYHKY 2.690;

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

— yCTaHOBUTH Ha ucnpaBHbld pH-anekTpon SZ raiiky BP31.22.601 u komblio
012-017-30.

Co6pats 6510k gatunkoB bJ1-902MII anamoruyxo m. 2.12.3.2.

ITIpoBona Taiixa

BP31.22.601

—>

HewucnpaBuebiii
pH-snexrpon

=

Komb1io |

012-017-30 &=

a 4] 8

Pucynox 2.67
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2.12.3.5 3ameHa komBuHMpoBaHHoro pH-anekTpogda ¢ renesbiM 3anonHeHnem JUMO
tmn 201020/51-18-04-22-120/837, kombuHuposaHHoro pH-anektpoga G201S
J171st 3aMeHbI He0OXO0JIMMO B COOTBETCTBUU C pUCYHKaMH 2.62-2.64 BBITIOJIHUTD
CJIEIYIOLIUE OIEPALINH:
1 oTBepHYTH KpBIIIKY OT KOpIlyca U CABUHYTH €€ BAOJIb 1o nuranry 11BX
aHAJIOrM4HO 1. 2.12.3.2 1 pucyHky 2.62;
2 OTBEpPHYTbH Pa3zbeM OT JIEKTPOJIa B COOTBETCTBUH C PUCYHKOM 2.68a;
3 OTBEpHYTH U W3BJICUb HEHCIIPABHBIN JIEKTPOJ B COOTBETCTBUU C PUCYH-
kamu 2.680,B;
4 3aBepHYTH B KOpIryc Osioka natankoB bJ[-902MII ncnipaBHEI 35eKTpOT;
S MPUBEPHYTH Pa3beM, K HCIIPABHOMY DJICKTPOY;
6 coOpate 6110k gaTurkoB bJI-902MII ananoruyso m. 2.12.3.2.

Paspem

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

Jlst 3amensl pH-amekTposa ¢ reiaeBoit cuctemont cpaBHeHus, Tuna InPro 4800
(manee mo Texcty — pH-amekrpon InPro) B coorBercTBHU ¢ prcyHkamu 2.69, 2.70
ClelyerT:

1 oTBepHYTH KpBIIIKY OT KOpPIyca U CABUHYTH €€ BIoJb Mo muanry [1BX
aHAJOTUYHO T1. 2.12.3.2 u pucyHKky 2.62;

2 otnaate npoBojgHUkH pH-3nexTpona INPro or KoHTakTOB miaThl OJoKa
YCWJINTEJIS, YKa3aHHbIe Ha PUCYHKE 2.69;

ITimara Gioka
YCUITUTEIS

Mecto manku
MPOBOJIHUKA «1»

MecTo manku
ITPOBOJAHUKA «2

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

Pucynox 2.69

3 OTBepHYTH U U3BJIEYb HeucnpaBHblil pH-3nexTposa INPro B coorBercTBUM €
pucynkamu 2.70a,0;

4 mpunasath K ucnpaBHomy pH-snextpoay INPro nposoauuku jiuHoi 50 Mmm
(manmpumep, npoojga MI'T® 1x0,2) k aHaJTOTUYHBIM KOHTAKTaM;

5 3amapkupoBaTh TPOBOJHUKK s yH0OCTBa JaJbHEUIIET0 MOHTaXa
(Hampumep «1» u «2»);

6 Hnamere Ha pH-amextpox INPro tepmoycagounyio TpyOky F32-6 mnmmuOM
16 MM 1 TEpMOYCaNTh €€ aHAJIOTHYHO pUCYHKY 2.700;
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7 3aBepHyThb B Kopmyc Omoka gatunkoB bBJ[-902MII  wucnpaBHbIH
pH-anextpox InPro;

8 HazeTh Ha MPOBOJHUK «2» TEPMOYycanouHyto TpyOoKy F32-1 nmunHoi 15 MM
U CIBUHYTH €€ BJIOJIb IPOBOHHKA;

9 moxcoenuHUTH maiikol mpoBoaHukH pH-3nexTpona INPro x mmate Gioka
YCWJIMTEIIS B COOTBETCTBUHU C PUCYHKOM 2.69;

10 HageTh Ha MECTO MalKHU MPOBOJHUKA «2» TepMOycalo4uHyo TpyOky F32-1
JIMHOM 15 MM U TepMOycaIuTh €c;

11 coGpate 6110k gaTurkoB bJI-902MII ananoruyno m. 2.12.3.2.

[IpoBoHMKH,
L =50 mm

MapxkupoBka
MIPOBOJIHUKOB

Konrtakt «1» KoHTakT
(KOpOTKHIA) «2»

TpyOka
TEepMOyCal0uHast
F32-14, L =16 mm

Pucynox 2.70
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3 TEXHUHECKOE OBCITY XUBAHUE

3.1 O6bwue yka3zaHusi

3.1.1 Bce Buabl Texnuueckoro obdcmyxuBanus (ganee TO) JOMKHBI BBITON-
HATBHCS KBAJTM(UIIUPOBAHHBIM ONEPATUBHBIM MEPCOHATIOM, UMEIOIIUM JIOMYCK K pa-
oote ¢ anekrpoycraHoBkamu 10 1000 B, a Tak ke M3y4HUBIIMM HACTOSIIEE PYKOBOJI-
CTBO I10 IKCIUTyaTallud U ACHCTBYIOLINE MEPhl 0€30MaCHOCTH IpU paboTe ¢ XUMHYe-
CKUMH PEaKTHBaMH.

3.1.2 TO nna pH-merpa, HaXxosIIerocss B SKCIUIyaTallud, BKIIOYACT B ce0s
oTepalvy HePEerJIaMeHTUPOBAHHOTO U PErJIAMEHTHPOBAHHOTO 00CITYKMBAHUSI.

3.1.3 B cocraB HeperinameHTHpoBaHHOTO TO BXOMAT:

— SKCIUTyaTallMOHHBIN YXO/;

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

Bce oOGHapyxeHHbIE MpU HeperiaMeHTupoBaHHOM TO HencrpaBHOCTU B pa-
6ote pH-meTpa qoIKHBI OBITh YCTpaHEHBI CHJIAMU ONIEPATHUBHOTO MEPCOHANA.

3.1.4 PernamentupoBanHoe TO peanusyercs B popme mnanoBeix TO, 00bem
Y IEPUOJUYHOCTh KOTOPBIX MPUBEIEHBI B TaduLe 3.1.

Tabnuya 3.1
Ne mm. HaumenoBanue paboTsl [lepuognunocts TO
P> OJIMH Pa3 |OJHH Pa3 |€KEeroIHo
B JIBE HENEIN B 3 MecC.
3.3.1 | BHemnHuit ocMoTp + + +
3.3.2 | IlpoBepka ¢pyHkunoHupoBanusi pH-merpa B pa3nnd- * - +
HBIX peXKUMax paboThl
3.3.3 | Uncrka coctaBHBIX yacTeil pH-merpa * + +
3.3.4 | IlpoBepka 3JIeKTPOIUTA B 3JEKTPOJI€ CPAaBHEHHUS * * *
3.3.5 | I'panynpoBka pH-meTpa + * +
3.3.6 | 3amena neraneii ¢ OrpaHUYEHHBIM PECYPCOM * - -
(KoJen yIIOTHUTEIbHBIX)
3.3.8 | IlpoBepka rmokazaHuii 1o TeMIieparype * * +

VYcaoBHBIE 0003HAYECHUS:
«+» — TO nposoasr;
«*» — TO mpoBOASAT MPU HEOOXOAUMOCTH.

Oo6napyxennsie pu TO nedexThl y370B U AeTalel, KOTOpble MpU AaTbHEH-
el dKCIUTyaTallui 00OpYJA0BaHUSI MOTYT HApYILIUTh €ro paboTOCIOCOOHOCTh WU
0€30MacHOCTh YCIOBUU TPY/a, JOJDKHBI HEMEIJICHHO yCTpaHsAThes. [Ipu HEBO3MOXK-
HOCTH YCTpaHEHUs Ae(PEKTOB CBOMMHU CUJIaMU CJIeIyeT 0O0OpaTUThCS K pasaeny 4.
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3.2 MepbI 6e3onacHocmu

[lepen TexHUYECKUM OOCITY>)KMBAaHUEM CIIETYET:

— TEPEKPHITh TI0/1aYy aHAIM3UPYEMOU CPEIbI;

— W3BJIEYb AJIEKTPOJBI JIMOO OJIOK MAaTIYMKOB M3 €MKOCTH C aHAIM3UPYEMOM
cpenoi (Mmpu NOrpy>KHOM crioco0e MPOBEACHUS U3MEPEHHUIT) JIMOO0 U3 MarucTpaibHO-
ro TpyoomnpoBoaa (Ipu MarucTpaIbHOM CIIOCO0€ TPOBEICHUS NU3MEPECHUIA).

3.3 lNopsidok mexHuU4YecKo20 obcnyxueaHus
3.3.1 BHewHnn ocmoTp

[Ipu mpoBeneHnn BHEMIHETO ocMoTpa pH-meTpa npoBepsoT:

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

— MCIIPABHOCTh Pa3beMOB, KHOIIOK, COEIMHUTENIBHBIX Kaleneil;

— COCTOSIHUE JIAKOKPACOYHBIX TTOKPBITUM, IPABIIIBHOCTD U YETKOCTh MAPKHUPOBKH.

3.3.2 NpoBepka PyHKUMOHNPOBaHNA pH-MeTpa B pasfnnyHbIX pexumax
paboTbl

Jlns mpoBeneHus NpoBepkd (PyHKIMOHMpoBaHUs pH-meTpa B pa3inMyHBIX
pexxuMax paboThl BKIOYatoT pH-MeTp M mpoBepstoT paboTOCIOCOOHOCTh KHOMOK

«% », «KAHAT», My u «&», «f@ﬁ».

Pe3ynpTarsl NpOBEPKHU CUUTAIOT yIOBIETBOPUTEIBHBIMHU, €CIIH:

— noacseunBaercs knasuma « CETby;
MEHIO
BBO[

HUI B PEIKUM KOHTPOJIS U ©3MEHEHUS TTapaMeTpoB (BXO B MEHIO);

— npu Haxxatuu KHONKH «KAHAJSY n3MensieTcst pe:xum MHIUKAIMKY KaHAJIOB B
3aBUCUMOCTH OT KOJIMYECTBA MOJKIIOUEHHBIX KaHAIOB (0JIUH JTUOO0 JBa);

— xromkamu «4, «&» ocylecTBIsETCS IepeMeleH e 10 CTPOKaM MEHIO;

— KHOMKOM «CO% OCYIIECTBISETCS BKIIOYCHHE M OTKIIOUCHHE MOACBETKH
IKpaHa MHIIUKATOPA.

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

3.3.3 Uucrtka cocrtaBHbIX Yacten pH-meTpa

BHUMAHMUE: HE JIOITYCKATD nonaganusi MOIOIIUX CPeICTB U BOAbI
Ha pa3beMbl COCTaBHBIX yacreii pH-merpa!
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Beikmounts pH-metp (mepeBectu mnepekmouarens «CETby» B momoxenue
« O ») 1 oTkr0UNTH pH-METP OT CETH MEPEMEHHOTO TOKA.

YucTky HapyKHOH MOBEPXHOCTH OJI0Ka MpeoOpa3oBaTesIbHOro, OJI0Ka JaT4u-
KOB, B TOM 4HcClie 0JIOKa YCUIIUTENS, B Clydae 3arps3HEHUs MPOU3BOAUTE C HCIIOJb-
30BaHHEM MSATKHX MOIOIIMX CPEJICTB C MOCIEIYIONEH MPOMBIBKOW AUCTHILIMPOBAH-
HOU BOJIOM.

II'pumewuanue— B kadecTBe MATKOTO MOIOIIETO CPEACTBA MOXHO HCIIOIB30BATh
MBUIBHBIH pacTBop: 40-50 1 crpyxku Mbuta mo TOCT 28546-2002 pacteoputs B 300-400 cM® ro-
psiuel BOJBL.

3.3.4 lNpoBepKa aNeKTponuTa B 3N1IEKTPoae CpaBHEHMUS

[lepuonnueckas mpoBepKa HAIMYUS TOCTATOYHOrO Konuuecta pactBopa KCl
¢ KoHueHTpanuen 3,0 M B MpOTOYHOM 3JIEKTPOJIE CPABHEHUSI.

YPOBEHB 3JEKTPOJINTA B JJIEKTPOJE CPaBHEHUS NIPH U3MEPEHHUSX JIOJKEH
OBITh BBILIE YPOBHS aHATU3UPYEMOU CpEJIbI.

3.3.5 'pagyvposka pH-meTpa

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

— HE peKe OJTHOTO pasa B ABE HENEIU;

— TpY MOSIBICHUU COMHEHHH B MPaBWIBLHOCTU paboThl pH-MeTpa;

— Tpu nojiydueHur pH-MeTpa U3 peMoHTa WIH MOCIe JUIUTEIBHOTO XPAHEHUS;

— TIPU 3aMEHE DJIEKTPOJA.

3.3.6 3ameHa Konewy, ynnoTHUTENbHbIX

B koncTpykiuu 6soka naruukoB BJ[-902MII ncnons3yroTcss Kojblia yIuioT-
HUTEJIBHBIE OTHOCSIIMECS K JIETAISIM C OTPaHUYECHHBIM pecypcoM. Turmopasmep npu-
MEHSEMBIX KOJIeI[ MpuBe/ieH B Tabmuiie 3.2. 3aMeHy yIIOTHUTEIBHBIX KOJIEI MPOU3-
BOJIUTH B CIIy4ae UX MOBPEKIACHUS.

Tabauya 3.2
Tumopaszmep mo 'OCT 9833-73 | KomudecTBo, mT.
012-017-30 1
043-047-25 1
042-048-36 1
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3.3.7 NpoBepka nokazaHu TeMmnepaTypsbl

J1J1s1 BBITIOTHEHUS TPOBEPKH TIOKA3aHUH MO TEMIIEpaType HaTYhKa TeMIIepaTy-
pbl, TOrpy3uTh B cTakaH (Hampumep, B crtakan H-1-5000TC T'OCT 25336-82)

C BOJIOM KOMHATHOM TeMneparypsl Ha 15 MuH.

Pamom ¢ naTurikom TemnepaTrypbl IOMECTUTD JIA0OPATOPHBIA TEPMOMETP B CO-

OTBETCTBUM C PUCYHKOM 3.1.

JlokaTbCs yCTAaHOBUBIIUXCS TOKa3a-
HUW IO TeMIlepaType Ha UHAMKATope OJoka
npeo0pa3oBaTeIbHOTO UM JaOOpPaTOPHOTO
TEPMOMETPA.

Paznuia MEKY MOKa3aHUAMU
pH-meTpa u mabopaTopHOro TEpMOMETpa
HE JIOJDKHA BBIXOJUTH 32 npeaensl + 0,3 °C.

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

|

TepMOMeTp/

JlaTumk t_\
TeMIeparyppr

Crakan /

C BOJIOU

Pucynox 3.1 — Ilposepra noxazanutl
no memnepamype
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4 TEKYLLUMXA PEMOHT

4.1 O6bwue ceedeHus

Tekymuii pEMOHT, a TakK)K€ TAPAHTHUMHBIM PEMOHT, OCYIIECTBISIOTCA B
000 «B30P».

JUtst 3TOTO CiietyeT NOAroTOBUTh pH-METp, ynakoBaTh U OTHPABUTH €r0 Mpe.-
IPUATHIO-U3TOTOBUTEIIO IS OCYILIECTBIICHUS PEMOHTA.

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

4.2 lMNodzomoeka pH-mempa

g aToro cnenyer:
— OTKIIFOYUTH pH-METp OT CeTH MEPEMEHHOTO TOKQ;
— OTCOCJMHUTH OT pa3zbeMOB 0JI0Ka MPe0Opa30BaTEIbHOIO:
e OJIOKH JATYNUKOB;
® PETrUCTPUPYIOIIME U CUTHAJIM3UPYIOIINE YCTPOMCTBA;
— OTCOCJAMHUTH OT pa3beMOB OJIOKA JaTYHUKOB:
® SJICKTPOJbI;
® JIaTYMK TEMIIEPATYPhI;
— OTCOCIMHHUTH 3a3€MJISIIOIIME MPOBOAHUKHA OT KJIEMMBbI 3a3€MIICHUST « @ »

0J10Ka IpeoOpa3oBaTEIIFHOTO M BUHTA 3a3EMJICHUS « @ » Onoka garunkoB BJ[-902A;
— 3aKpBITh Pa3beMbl 0JI0Ka TPeoOpa30BaTEILHOIO 3arTyIITKaMU;
— OYHUCTUTH U BBICYIIMTH COCTaBHbIE YacTu pH-MeTpa.

4.3 Ynakoeka pH-mempa

it aTOTO Cemyer:

— YJOXUTh COCTaBHBIE YacTu pH-MeTpa B repMeTHYHBIE MOJUITUICHOBBIE Ma-
KEThI (I0MyCKAETCs UCIIOJIb30BATh MAKET € 3aMKOM TUMa « MOIHUS);

— YJOXWTh 3KCIUTYyaTallMOHHYIO JIOKYMEHTalui0 (PyKOBOJCTBO MO JKCILIya-
TalM¥ ¥ MaclopT) B OTJAEIbHBINA TePMETUYHBIN MOJIUITUIICHOBBIN MMAKET;

— YJIOXHTb JEKTPOJIbl B OT/IETbHBIE KAPTOHHBIE KOPOOKH;

— IIOMECTHUTh COCTaBHbIE 4acTu pH-meTpa ¢ 3KCIuTyaTallMOHHOM JTOKYMEHTa-
1[Mel B TPAHCTIOPTHYIO Tapy (KOpoOKY);

— 3aKJICUTh TPAHCIOPTHYIO Tapy (KOPOOKY) MOJIMMEPHOM JIUTIKOU JICHTOM;

— HaHecTd MapkupoBKy no ['OCT 14192-96 w MaHUNYyJISILMOHHBIE 3HAKU
«Xpynkoe. OcTtopoxkHO», «bepeus 0T Biiarny», «Bepx», «I[Ipenenst TemnepaTypb».
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5 TPAHCINMOPTUPOBAHUE

YcnoBusi TpaHcnoptupoBaHusi pH-MeTpoB B ymakoBKe IpeANpUATHS-
n3roroBurelis B ycnoBusax xpaHeHus S mo 'OCT 15150-69 mpu Temmeparype oT
munyc 5 °C o witoc 50 °C no mpaBWjiamMm U HOpMaM, JIEUCTBYIOIIUM Ha KaXJOM BH-
Jie TpaHCIIOpTa.

6 XPAHEHUE
6.1 Ycnoeus xpaHeHusi 3o eo0a e 3KCrlyamauuro

Xpanenue pH-MeTpa mpou3BOAUTCS B YIIAKOBKE MPEINPUSATUS-U3TOTOBUTEIS
B ycnoBusix xpanenus 1 mo 'OCT 15150-69.

B nmomMemeHusx st XpaHEHUs HE TOJDKHO OBITH MBLIH, TTAPOB KUCIIOT U MIEN0-
YU, arpECCUBHBIX TA30B U JPYTHX BPEIHBIX MIPUMECEH, BBI3BIBAIONITUX KOPPO3HIO.

MecTo XpaHeHHUS TOJDKHO OBITh YHUCTHIM, MPOXJIATHBIM, CYyXUM, BEHTHINPYE-
MBIM H 3aITUIICHHBIM OT aTMOC(EPHBIX 0CATKOB.

6.2 Ycnoeusi xpaHeHusi nocrie 3Kcrnsayamayuu

6.2.1 MoarotoBka K XpaHeHM0 Ha Cpok go 12 mecsaueB (KpaTkoBpe-
MEHHbIN nepepbIiB B paboTe)

st aTOTO Cnexyer:

— BBIKIIFOYUATH pH-METp 1 OTKIIFOUUTH €0 OT CETHU MEPEMEHHOTO TOKA;

— 00ecCMeunTh YCIOBUS XPaHEHUsI JIEKTPOJIOB B COOTBETCTBUU C MpPaBUIAMU,
MIPUBEACHHBIMU B X IKCIUTYaTAlIMOHHOW TOKYMEHTAIUU.

6.2.2 NoaroToBka K XpaHEHUO Ha cpok bonee 12 mecsaueB (anutenb-
HbI NepepbIiB B paboTe)

s aToro cnenyer:
— MOATOTOBUTH M ynakoBath pH-MeTp B cooTBeTCTBUM C M1l 4.2-4.3;
— OPraHu30BaTh XPaHEHHUE B COOTBETCTBUM C 1. 6.1.

I pumeuanue— Xpaneane pH-metpa npousBoautcs 6€3 cpeACTB BpEMEHHON MPOTH-
BOoKoppo3uonHoi 3anuThl (B3-0 mo 'OCT 9.014-78).
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6.3 Be0oO 8 aKkcrn/iyamayuro nocie xpaHeHus
6.3.1 Beoa B akcnsniyaTaumm nocrie XxpaHeHus B TeveHne 12 mecaues

s aToro cnenyer:
— MOJTOTOBUTH AIEKTPOJbI K IKCILTyaTallUd B COOTBETCTBHUM C DKCILTyaTallv-

OHHOM JJOKyMEHTAIIMel Ha 3JIEKTPO/IbI;
— MOAKIIOYUTH pH-MeTp K ceTu nmepeMeHHOro ToKa U BKI0UUTh pH-MeTp;
— IpOBECTH rpaayupoBky pH-merpa B cooTBeTCTBUU C 1. 2.7.

6.3.2 BBoa B akcnnyaTauuio nocre xpaHeHus 6onee 12 mecsiues

PacnakoBate pH-MeTp ¥ NOATrOTOBUTH K pabOTe€ B COOTBETCTBUM C
paznenom 2.
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3aperucTpupoBaH B rOCYJaPCTBEHHOM peecTpe cpencTB uameperuit moa Ne 27453-16

[TIPUJIOXXEHVE A 1

(obsizamenvioe)

VTBEPXIAIO

pH-meTp
MAPK-902

MeToauka MoBEpKH

'OTJIACOBAHO
(upextop QOO «B30P»

é E.B. Kucenes

1'11. koucTpy§TOp OO0 « B30P»

/é A. K. PoaguoHnoB

77

r. Hiwxuuit Hosropon
2016.
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Al.1 ObsacTh NpUMEHEeHUs

Hacrosimas mertoguka pacnpoctpansercs Ha pH-merp MAPK-902 (manee
pH-meTp) ¢ MapKupOBOYHOU TaOJIWYKOM, CONEpKAIIEH pPEerucTpalMOHHbIA HOMED B
["'ocynapcTBEHHOM peecTpe CPeACTB U3MEPEHN U MHTEPBAJ MEXKy IIOBEpPKaMH.

Hacrosmas Meroauka yCTaHaBIMBAE€T METOJbI U CPEACTBA IEPBUYHOUN U IIe-
puonnyeckord nosepok pH-meTpa, nperHa3sHa4ueHHOro U1 U3MEPEHUM aKTMBHOCTH
noHoB Bogoponaa (pH) u temneparypsl (°C) BoaHbIX pacTBOpoB, Takxke DJC (MB)
pH-anexTponos.

HNHTepBan Mexay MoBepKaMu — 2 Toa.

Al.2 Ucnoab3yemble HOPMAaTHBHbIE JOKYMEHTbI

PMI" 51-2002 I'ocynapcTBeHHast cucTeMa 00ecTieueHUs €IMHCTBA U3MEPEHUH.
JIOKyMEHTBI Ha METOJIUKY ITOBEPKU CPENCTB U3MEpEeHUN. OCHOBHBIE MTOJIOKECHHUS.

['OCT 8.120-2014 TI'ocymapcTBeHHAss CUCTEMa OOCCIICYCHHS SIUHCTBA M3MeE-
penuil. ['ocyapcTBeHHasi MOBEPOYHAs cXeMa JJisi CPEACTB u3mepennii pH.

P 50.2.036-2004 TI'ocynapcTBeHHasi cucteMa o0ecreueHusl €IUHCTBAa U3Mepe-
Hui. pH-MeTpel 1 noHOMEpPBI. MeToauKa NOBEPKH.

A1l.3 MeTposorudecKkue XapakTepuCcTHKH, IPoBepsieMble NPH MOBEpPKe

[Ipenensr momyckaeMoit OCHOBHOUM a0COMIOTHOM morpemHocTH pH-MeTpa npu
n3mepenuu pH npu temnepatype ananmusupyemoit cpeasl (25,0 = 0,2) °C u temnepa-
Type oKpykaromiero Bo3ayxa (20 £ 5) °C, nomxHbsl ObITh, PH:

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

— ¢ Onoxamu patumkoB BJI- 902A u BJI 902MH C DJIEKTPOJOM CTEKJISTHHBIM
komOuHupoBaHHbIM DCK-10617/7, pH-31€KTpoI0M C TeIeBON CUCTEMON CpAaBHEHHSI,
tutn INPro 4800 unu komOuHUpOBaHHBIM PH-35ekTpogom SZ 195.2 .............. + 0,05;

— ¢ Omokamu patunkoB BJ[-902A u BJI-902MII ¢ koMOMHHUPOBaHHBIM
pH-anekTpomom ¢ renmeBbiM 3amonHeHuem, Ttun 201020/51-18-04-22-120/837
(Jumo), komOuHHpoBaHHBIM pH-3nekTpomom ID 4510 wnm KOMOWHUPOBAHHBIM
pH-smexkTpogoM ASPA3111-100-2.1M ... + 0,20.
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[Ipenensl nomyckaemMoil OCHOBHOW MPUBENECHHON MOTPEUIHOCTH Mpeodpa3oBa-
HUSI U3MEPEHHOTO 3HaueHUsi pH B BBIXOJHOM TOK MpHU TEMIEpPaType OKPYKAIOIIErO
Bo3ayxa (20 £+ 5) °C, noixkHbI ObITh, % OT JWama3oHa BEIXOJHOTO TOKA ........... +(0,8.
[Ipenensr  jmormyckaeMol  JOTOJHUTEIBHOM  aOCOJMIOTHOM  MOTPENTHOCTH
pH-meTpa nipu uzmepennn pH, BbI3BaHHOW M3MEHEHHEM TEMIIEPATYpPbl aHAIIU3UPYE-
MOU cpeibl B JMana3zoHe TeMmIepaTypHou kommeHcauuu pH-merpa (morpemHoctb
TeMIiepaTypHoi komrneHcauuu pH-metpa), 1omxKHbI ObITH, PH:
— ¢ 6mokom JaTduKOB BJI-902 ...t +0,10;
— ¢ 6nokamu natunkoB BJ{-902A u B/I-902MII ¢ 31eKTpoaOM CTEKISTHHBIM
xomOuHupoBaHHbEIM DCK-10617/7, pH-31€KTpOI0M C TEIeBOM CHCTEMOMN CpaBHEHUSI,
tun INPro 4800, kom6unupoBanusiM pH-anektpogom ASPA3111-100-2.1M...4+0,10;
— ¢ Onoxkamu natunkoB bBJ[-902A wu B/I-902MII ¢ KOMOMHHpPOBaHHBIM
pH-aiektpooMm ¢ reneBbiM 3amosiHeHueMm, Ttam  201020/51-18-04-22-120/837
(Jumo), xomOumHHMpoBaHHBIM PH-3;mekTpomom SZ 195.2, ¢ KOMOMHHPOBAHHBIM
PH-3TEKTPOIOM ID 4510 ..ooviiiiiiiiiciiie e e +0,20.
[Ipenensl momyckaeMoil OCHOBHOM a0COMIOTHOM morpemHocTy pH-MeTpa npu
M3MEPEHUN TEMIEPaTyphbl aHAIM3UPYEMOU Cpelbl NMPU TEMIEPATYpPE OKPYKAIOIIETO
Bo3ayxa (20 £ 5) °C, TOMKHBI OBIT, C ..ot +0,3.
[Ipenensl gomyckaeMol OCHOBHOM aOCOIOTHOW MOTPELIHOCTH MpeoOpa3oBa-
tens mpu waMepernnmn DJIC  (mrs wmcnmommenuin 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 Temnepatype aHanusupyemoit cpeasl (25,0 £ 0,2) °C u tem-
neparype okpyxatomero Bozayxa (20 + 5) °C, momkHbI ObITh, MB ........cccoceen. £ 2.

Al.4 Onepaunu NoBepKH

[Ipu mpoBeeHNH TTOBEPKHU JOJDKHBI OBITh BBIMIOJHEHBI ONEpaIlii, yKa3aHHbIS
B Ta0Oiune Al.4.1.

Tabnuya A1.4.1

HaumenoBanue onepanuu Homepa |HeoOxonuMocTs mpoBeneHUs
I onepanuu mpu
METOJUKH | IEPBUYHOM | IEPUOJNYECKON
IIOBEpKE ITIOBEPKE
1 Bueurnuii ocMOTp A1.10.1 + +
2 OnpoboBaHue A1.10.2 + +
3 Omnpenenenne ocHoBHOM abcomrotHoi | A1.10.3 + +
norpemHocTy pH-meTpa npu nsmepenun
pH
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IIpooonxcenue mabauyvr A1.4.1

HanmenoBanue onepannn Homepa |HeoOxonuMocTh MpOBEACHUS
IIII. oTIepaliy PU
METOAMKHU | TIEPBUYHOM | IEPUOANIECCKOM
MIOBEPKE TTOBEpPKE
4 Onpenenenue ocHoBHOUM mpuBeneHHon | A1.10.3 + +

MOTPEIIHOCTA  MPEeoOpa3OBaHUS  HU3Me-
peHHoro 3HaueHus pH B BBIXOTHOM TOK

5 Ompenenenne pomonHUTeNbHOW mo- | Al1.10.4 + +
TPEITHOCTH, BBI3BAHHOW HM3MEHEHUEM
TEMIIEpaTypbl AHAIM3UPYEMON  CpEIbI
(TOTPEIHOCTh TEeMITepaTypHON KOMITCH-
Callym)

6 Onpenenenne ocHoBHOM aOcomoTHOM | A1.10.5 + +
norpemHoctd pH-MeTpa npu u3MepeHuun
TEMIIEpaTyphbl AHATU3UPYEMOU CPEJIbI

7 Onpenenenne ocHoBHOM aOcomtoTHOM | Al1.10.6 + +
MOTPENIHOCTU TMpeoOpazoBatess Mpu U3-
Mepennnn  OJIC (g UCHOJHEHUU
MAPK-902, MAPK-902/36, MAPK-
902/1, MAPK-902/1/36, MAPK-902A,
MAPK-902A/36, MAPK-902A/1,
MAPK-902A/1/36)

[Ipumeuyanus

1 3Hak «+» 03HAYAET, UTO OINEPAIUIO TTPOBOIIT.

2 Tlpu momydeHUH OTPUIIATEIILHOTO pe3yJjibTaTa Mocie JII0OoW M3 omepanuii mo-
BepKa npekparniaercs, pH-merp Opakyercs.

A1l.5 CpeacrBa noBepku

CpenctBa M3MEpEHUN, PEAKTHBBI, MaTEpUasbl, TPUMEHIEMbIC TIPU IOBEPKE,
yKka3aHbl B Ta0uie Al1.5.1.

Tabnuya A1.5.1
Howmep HarnMeHoBaHMe U THIT OCHOBHOT'O MJIA BCIIOMOTATEJILHOTO CPEICTBA
NyHKTa | IOBEPKHU; 0003HAUEHNE HOPMATUBHOTO JOKYMEHTA, perilaMeHTHPYIO-
METOJIMKH | ILIEr0 TEXHUYECKUE TPEOOBAHUS U (M) METPOJIOTUYECKIE U OCHOBHBIE
MTOBEPKHU TEXHUYECKUE XAPAKTEPUCTUKHU CPEJICTBA IOBEPKH
Al1.8.1 |T'urpometp ncuxpomerpuueckuii Tuna BUT-1
JInamna3oH u3MepeHuii OTHOCUTEIIBLHOM BIAXKHOCTH BO3/1yXa
ot 20 110 90 %. AGcotoTHAas NOrPeHOCTh u3MepeHus = 7 %.
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IIpooonxcenue mabauyvr A1.5.1

Homep HanmenoBanue 1 TUII OCHOBHOT'O MJIM BCIIOMOTATEJIBHOTO CPEICTBA
MyHKTa | MOBEPKH; 0003HAYCHHE HOPMATUBHOTO JOKYMEHTA, PETJIAMEHTUPYIO-
METOJIMKH | IETO0 TEXHUYECKUE TPEOOBAHUS U (HUJIM) METPOJIOTUYECKUE U OCHOBHBIC

TTOBEPKU TEXHUYECKUE XapaKTEPUCTUKU CPEACTBA MOBEPKU
Al1.8.1 | bapometp-anepous BAMM-1
Juanazon uzmepsiemoro aasieHus ot 80 go 106 klla.
[Tpenen normyckaeMoit OCHOBHOM aOcoiroTHOM norpemHocty & 0,2 klla
Al1.9.3, | bydepnsie pactBopbl — paboune stamoHsl pH 2-ro paspsga 1o
A1.10.3, |TOCT 8.120-2014, mpurOTOBJICHHBIC W3 CTAHIAPT-TUTPOB TIO
A1.10.4 | T'OCT 8.135-2004, BocnpousBoasmue 3Hauenus pH: 1,65; 4,01; 9,18.
[Ipenenbl qonmyckaemMoil aOCOMFOTHON MOTPEIIHOCTH BOCIIPOU3BEICHHUS
+ 0,01.
A1.10.3, | TepmomeTp nabopaTopHslii anekTpoHHBIN JIT-300
A1.10.4, | Tnanason usmepenuii ot munyc 50 mo mmoc 300 °C.
Al1.10.5 | Morpemnocts u3mepenuii = 0,05 °C.
A1.10.3 | Mynbstumetp uudponoit APPA-305
Hcnonb3yemslil pesient u3mMepeHuii nepeMenHoro Hampsikenus 400 B;
OCHOBHasi a0COJIIOTHAsI TOTPEITHOCTh U3MEpeHuH, B:
+ (0,007X + 0,05),
rae X — U3MEPEHHOE, 3HAUYCHHNE IEPEMEHHOT0 HAaNpsHKeHus, B.
Hcnonb3yemslil ipeaien u3MEepEeHU CUITbI TIOCTOSIHHOTO ToKa 40 MA;
OCHOBHasi a0COJIFOTHAsI TOTPEITHOCTD U3MEPEHHH, MA
+ (0,002X + 0,004),
rje X — U3BMEPEHHOE 3HAYEHUE CUJIbI TOCTOSIHHOTO TOKa, MA
A1.10.6 | Marasun conpotuBiennii P4831
Juanazon ot 0,002 go 100000 OM, knacc Tounoctu 0,02/2-10°°,
A1.10.3, | Tepmocrar xuakoctubii TXK-TC-01/26
A1.10.4, | Tnanason peryaupoBanus Temieparypsl ot mwiroc 10 mo mroc 100 °C.
Al1.10.5 | [TorpemHocTs MOAAEpKAHNS TeMIepaTypsl He 6onee + 0,1 °C.
A1.10.6 | IIpubop assi MOBEPKH BOJIBTMETPOB, AU((dEepeHINATbHBIN BOIBTMETP
B1-12.
Jlnanas3oH BBIXOMHBIX KaTMOpoBOUHKIX Hanpsokenuii 1 107-1000 B.
[Ipenen nomyckaeMoil OCHOBHOM a0COJIIOTHOM MOTPENIHOCTH Ha Ipe-
nene 1 B
2:10°U,+ 1-10° B, toe U, — KaIMOPOBOYHOE HampshkeHue, B.
A1.10.6 | UmutaTop amexkTpoaHoii cuctemsl Tuna 1M-02.
Jnamna3oH BbIXOAHOTO HampsbkeHus umuraropa ot 0 go + 2011 mMB ¢
JMCKPETHOCTHIO ycTaHoBKH 0,1 MB.
A1.10.5 | Crakan numuaapuydecknit CI[-3 TOCT 23932-90
A1.10.3, | Ilocyna mepHnas nabopatopnas crekiusaHas ['OCT 1770-74
Al1.10.4
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IIpooonxcenue mabauyvr A1.5.1
Howmep HaumMenoBaHnue v TN OCHOBHOT'O MJIM BCLIOMOTaTEIbHOTO CPEJCTBA
MyHKTa | MOBEPKH; 0003HAYCHHE HOPMATUBHOTO JOKYMEHTA, PETJIAMEHTUPYIO-
METOJIMKH | IETO0 TEXHUYECKUE TPEOOBAHUS U (HUJIM) METPOJIOTUYECKUE U OCHOBHBIC
MTOBEPKU TEXHUYECKHE XapaKTEPUCTUKHU CPEJICTBA MOBEPKU
Al1.9.3, | Boga quctummuposanHas ['OCT 6709-72
A1.10.3, | (yaenwpHas daeKTpUUecKas MPOBOIUMOCTb He Oosee 5 MKCM/CM)
Al1.10.4,
A1.10.5

IHIpumeuanuas

1 JomyckaeTrcsi IpUMEHEHHUE IPYTUX CPEACTB U3MEPEHUM, HE IPUBEACHHBIX B
nepeyHe, HO 00EClEeYMBAIOUINX ONPEIEICHUE METPOJOTHUYECKUX XapaKTEPUCTHK C
HEOOXOMMON TOUHOCTHIO.

2 Jlns u3MepeHui TeMIeparypbl JOIYCKaeTcs MPUMEHEHUE APYTUX CPENCTB
MU3MEPEHUN C MTOTPEIIHOCTHIO 3MepeHun He xyxe + 0,1 °C.

CpencTBa U3MEPEHHI JTOKHBI OBITh MOBEPEHBl U UMETh JACHCTBYIOIINE CBHU-
JIETEIIbCTBA O IOBEPKE MJIN 3HAKU ITOBEPKHU.

HcneiTaTenbHoe 000pyI0OBaHUE JOJIKHO UMETh OTMETKH, MOATBEPKAAIOIINE
€ro rOIHOCTh B COOTBETCTBUHU C TPEOOBAHUAMHU UX TEXHUUECKOHN TOKYMEHTALIHH.

Al.6 TpeOoBanus K KBaJIM(PUKANNH MOBEPUTEJIA

Al.6.1 K npoBeaenuto nosepku pH-MeTpoB IOmMyCKarOTCA JMLA, UMEIOIINE
BBICIIIEE WJIM CPEJHETEXHUYECKOEe 00pa3oBaHUE, ONBIT padOThl B 00JACTH aHAJIUTH-
YECKOM XMMUH, €KErOJIHO MPOXOASIINE NPOBEPKY 3HAHUU MO TEXHUKE OE30MacHO-
CTH, BIIQJCIOIINE TEXHUKOW MOTEHIMOMETPUUECKUX M3MEPEHUN, N3YUNBIIUE HACTO-
ALLYI0O METOAMKY IOBEPKH U aTTECTOBAHHBIE B KAUECTBE 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 pabdore ¢ oanekrpoycraHoBkamu — mno ['OCT 12.1.019-2009 wu
I'OCT 12.2.007.0-75.
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A1.7.2 Tlomenienue, B KOTOPOM OCYILIECTBIISIETCS MOBEPKA, JOKHO COOTBET-
CTBOBaTh TpeOoBaHMAM moxapHoi Oe3zomacHoctu mo ['OCT 12.1.004-91 u umeTh
cpenctBa nmoxaporymenns o 'OCT 12.4.009-83.

A1.7.3 UcnionHuTtenn AODKHBI OBITH MPOMHCTPYKTUPOBAHBI O Mepax Oe3orac-
HOCTHU, KOTOPBIE TOJDKHBI COOIIOIATHCS TIPH paboTe ¢ mprudopaMu, B COOTBETCTBUH C
MHCTPYKUUSAMH, MpUiIaraeMbiMu K npudopam. OOydeHne pabOTaIOUIUX JIKI[ MpaBu-
nam 6e3onacHoctu Tpyaa nposoiar mo I'OCT 12.0.004-90.

A1.8 YcioBusi npoBeieHUsI MOBEPKH

A1.8.1 IToBepka goJKHA TPOBOAUTHCS B CICAYIOIINUX YCIOBUSIX:

— TeMIiepaTypa OKpys;Kammero Bo3ayxa, °C .................ccceveveenee. (20 £ 5);
— OTHOCHUTEJbHAS BIAKHOCTH BO3/IyXa, %0, HE OOJICEC ..ccoevvvvveeeeennnnnnn. 80;
— arMocdepHoe mapneHue, Klla ... ot 84,0 mo 106,7;

— TUTaHUE — OT CeTHU NepeMeHHoro Toka yactotoit (50,0 = 0,5) ' u Hanps-
xenueM (220 £ 4,4) B mu6o (36 + 1) B.

A1.8.2 BuOpanusi, Tpsicka, yaapsl, Baustomue Ha padoty pH-merpa, He no-
MyCKaIOTCS.

A1.9 IloaroroBka k moBepke

A1.9.1 OcHoBHOE W BcIOMOratelbHOE O000pyJIOBaHWE, yKa3aHHOE B pas-
nene Al.S, moaroraBiIMBaroT K pabOTe B COOTBETCTBUHU C TPEOOBAHUSIMU HOPMATUB-
HBIX JOKYMEHTOB 1 D/I.

A1.9.2 TloBepsiembrit pH-mMeTp B KOMIUIEKTE C OJIOKOM MpeoOpa3oBaTeIbHBIM
(manee — nmpeobpazoBatelib) U OJOKOM JATYHUKOB (C AJIEKTPOAAMHU) MOATOTABIMBAIOT
K paboTe B COOTBETCTBHUU TI. 2.3 PYKOBOJCTBA IO IKCILTyaTaIlHH.

A1.9.3 BydepHbie pacTBOpsl — pabouue 3TajioHbl pH mpuUroTaBiIMBarOT, Kak
yKa3aHO B MHCTPYKIIMU Ha CTaHAAPT-TUTPHI 1 pH-MeTpun.

IHpumeuanue— bydepHbie pacCTBOPBI TOTOBIT HEMOCPEACTBEHHO TEPE
MIPOBEJICHUEM U3MEPEHUM.
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A1.10 IIpoBenenne noBepku

A1.10.1 BHelwHUM ocmMoTp

Ha noBepky npeapsaBistoT MacnopT U PyKOBOJCTBO IO IKCILTyaTalluH.

[Ipu npoBeIEHUH BHENTHETO OCMOTPA MIPOBEPSIOT BU3YAIBHO:

— KOMIUTeKTHOCTh pH-meTpa (070K mpeoOpa3oBaTeNIbHBIN, OJIOK JaTYUKOB C
ANIEKTPOJAMU U JATYUKOM TEMIIEPATyphl, KaOENn);

— LEJOCTHOCTh KOPITYCOB, 3JEKTPOJIOB, Kabelel, OTCYTCTBUE MEXaHUYECKHX
MOBPEXICHUI, TPEMATCTBYIOIINX HOPMAIbHOMY (DyHKIHOHUpOBaHUto pH-meTpa;

— YHUCTOTY U LIEJIOCTHOCTh COEJUHUTENECH U THE3T;

— YETKOCTh W NPAaBWJIBHOCTH MAapKUPOBKH B COOTBETCTBHUU C PYKOBOJCTBOM
no skcmyaranuu (oOo3HaueHue pH-MeTpa, HauMEHOBaHME, 3aBOACKOW HOMEp
pH-meTpa, 3aBOACKOI HOMEp 3JEKTPOJIOB, 0003HAUYECHHUE IMEPEKIIIOYATENs, KHOIOK,
COCIMHUTENEN, THE3M, PEruCTPalMOHHBIN HOMEp B [ OCyZapCTBEHHOM peecTpe
CPEICTB U3MEPECHUH M MHTEPBAT MEXKTy TOBEPKAMH ).

pH-MeTp, umeromuii 1edeKThl, KOTOPbIE 3aTPYIHSIOT SKCILUTyaTaluio, OpaKy-
10T U K JTAIBHEUIIIEN TOBEPKE HE JTOMYCKAIOT.

A1.10.2 OnpoboBaHune

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

[ToaxmrouaroT mpeoOpazoBaTeb K CETH EPEMEHHOr0 Toka yactorod 50 ' u
HanpspkeHreMm 220 B mu6o 36 B (B 3aBucumoctu ot ucnoianenus pH-metpa).

Bxurouarot nosepsieMbiii pH-metp.

[TpoBepsitoT padboTocnocodHocTh KHOMIOK «KAHAJDY, « MEHIO y, - « :6: »,

BBO/]
A u «ry.

Pe3ynbTaT mpoBEpKU CYUTAIOT YI0BJIETBOPUTEIBbHBIM, €CIIU:

— nojacBeunBaeTcsa cBeToBoM nHaukatop «CEThy;

— npu Haxatuu KHONKU «KAHAJD» u3MeHseTcs peXuM HHIUKAluu (MHIU-
kauus nokaszanuit pH u 3/1C nepBoro, BToporo 1m60 000MX KaHaJIOB);

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

pEHUl B pEKUM KOHTPOJIS U U3MEHEHHUS MapaMeTpoB (BXOJ B MEHIO);
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o Y - ¥
— KHOIIKOU «;6;» OCYILECTBIISIETCA BKJIKOYEHHUE W OTKIKOYEHHE IOJCBETKH
DKpaHa UHAUKATOPA;
— KHOIIKAMH «G», «O» OCYILECTBIISIETCS NMEPEMEILIEHUE TIO CTPOKAM MEHIO.

A1.10.2.2 MpoBepka cooTBETCTBMSA NporpammHoro obecneyenus (M0)

[Mepexomst B axkpannoe MeHio «[10 N KOHTP.CYMMBbl.

[TpoBepsitoT coorBeTcTBUE IO TOMY, KOTOpO€E OBLIO 3a)UKCUPOBAHO TIPHU UC-
MBITAHKUSX B IEJIAX YTBEpXKAeHUS Tua pH-meTpa.

Jnst aToro GuUKCUpyrOT uaeHTuduKkanuonHoe ooo3nauenue 10 u nuudponsie
uneHtudukatopsl [10 (KOHTPOJIBbHBIE CYMMBI HCHOJHSIEMOTO KOJIa), KOTOPhIE JT0JIK-
HBI cOOTBeTCTBOBAaThH Tabmune A1.10.1.

Tabnuya A1.10.1

NnentudukanmonHbie JaHHbIE (TPU3HAKH ) 3HayeHue
Nnentudukanmonnoe HaumenoBanue [10:
— JUTA TJTAThl MHIUKALAH, 9021.430.04.00
— JIJIS1 TUTAThl YCHITATEIIS. 902U.430.03.08
Howmep Bepcun (naentudukamonnsii Homep) [10:
— JUT TUIAThl HHAUKALIAH 04.00
— JJIS TIIAThl YCUITATEIS. 03.08
Hudposoit upentudukarop I10:
— JUIS TUIAThl MHIUKAIUY, 0x9A5174A1
— JUJIS TUIaThl YCUJIUTES. 0xCBD6CD5F

Pe3ynpTaT mpOBEpKH CUHUTAIOT YIOBIECTBOPHUTEIBHBIM, €CIH TMPUBEICHHbBIC
ujeHTUUKAIIMOHHOE O003HaueHue, WACHTH(PUKATOP METPOJIOTHYECKH 3HAYUMOUN
gactu [10, unentuduxatopsl [1O (KOHTpOJBHBIE CyMMBI HCIOJTHSEMOTO KOJa B
MIECTHAAIIATEPUIHON CHUCTEME) COOTBETCTBYIOT YCTAHOBJICHHBIM IO WHIUKATOPY
pH-MeTpa TpeboBaHuUsIM.
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A1.10.3 OnpegeneHne ocHOBHOW abCconTHOW norpewHocTn pH-meTpa
npn namepeHnn pH. OnpegeneHne OCHOBHOW MPUBEAEHHOW MOrPeLlHOCTU
npeobpasoBaHNa N3MEPEHHOIO 3Ha4YeHNsa pH B BbIXOQHOW TOK.

A1.10.3.1 MogroToska K n3mMepeHnsam

CobOuparoT ycTaHOBKY B COOTBETCTBUU ¢ pucyHkoMm A1.10.1.

[MoacoeanHsAIOT K KaHamy A 0Ji0ka mpeoOpa3oBaTeILHOTO OJIOK TaTYUKOB.

Toacoeauusior Mynbtumerp APPA-305 k pazsemy « TOKOBbI BbIXO/,
CUTHATIM3AUUA, RS-485» 6moka npeobpazoBaTeIbHOTO B COOTBETCTBUH C PH-
cyukom A1.10.2.

Bxutouarot TepmocTar.

C nmnomolIpl0 TepMOcTaTa JOBOAAT TEMIIEpaTypy BOAbl 1O 3HAUYEHUSA
(25,0 £ 0,2) °C u nmoaiep>KMBAIOT €€ C OTKIIOHEHUEM OT YCTAHOBUBUIETOCS 3HAUCHUS
+0,2 °C.

Y CcTaHaBIMBAIOT MPEENBl MPOrPaMMUPYEMBIX THUAna3oHOB u3Mepenuii pH u
TEeMIEpaTypbl B COOTBeTCTBHHM ¢ Tabmureit A1.10.2.

Tabnuya A1.10.2

[Tapamerp [Ipenensl mporpaMMupyemMoro IIpenensl ycTaBok
JIaIa30Ha U3MEPEHUI
MIN MAX MIN MAX
pH 1 11 0 15
Temmnepatypa, °C — 99,9 - -

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

A1.10.3.2 lNposeneHne n3mepeHuit

[IpoBomsar usmepenue pH onHOro u3 Tpex (¢ y4eToM MNPEUMYIIECTBEHHOTO
JyanazoHa u3MepeHui npu skcruryatauud pH-metpa) OydepHbIX pacTBOpoB — pa-
6ouunx stanioHoB pH, BocnipousBoasmux 3Hauenus pH 3,56; 4,01; 10,00 npu Temrie-
parype pactBopa (25 £0,2) °C.
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0JI0Ka rpeoOpa3oBaTEIHLHOTO \k

Po3zetka
Kabens coennaurenpubiii K902 PC10TB

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

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

/

Tepmoctar

Cocyn

\

pacTBOpOM

Pucynox A1.10.1

TepmomeTp mabopaTopHBIit
KUIKOCTHBIM ¢ OydepHpiM dnekTpoHHbIH JIT-300
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( \ MynsTUMETp Pozerka PC19TB
4~ APPA-305 (6U0 co CMopoHbl NATIKU KOHMAKMOB)

mA Kanain A

5(+) | 6(-)
Kanan B 012 61161069 o8

9+) | 600 016 015014 013
019 518 517

mMA com Po3zeTka
© ©) PCI9TB

K passemy « TOKOBBII BBIXO/I,
CUTHAJIN3ALIN A, RS-485%
0J10Kka IpeoOpa3oBaTENHLHOTO

Pucynox A1.10.2

N3mepeHns MOBTOPAIOT HE MeHee Tpex pa3. OUKCHPYIOT MOJydYeHHBIE 3HAYE-
HUS N5, pH.
Jns xaxngoro 3HaueHus N, Qukcupyror mo mynetumerpy APPA-305 BbI-

4-20 0-5
XOJIHbIE TOKHM OJIOKa MpeoOpa3oBaTEIHLHOTO |gb,x " |gblx, MA, Ha auamna3oHax

oT 4 10 20 MA 1 ot 0 10 5 MA COOTBETCTBEHHO.
[IpoBOgAT aHAIOTMYHBIE W3MEPEHUA Ui KaHajla B, eciu B KOMIUIEKT
pH-MeTtpa BxoasT qBa 610Ka JaTIYMKOB.

A1.10.3.3 ObpaboTka pe3ynbTaToB N3MEPEHMI

Ecnm makcuMmanbHOE pacxoXACHUE Pe3yIbTaToB u3MepeHuii pH He mpessbiia-
€T TpeJiesia OCHOBHOM JTIOMyCKaeMO# MOTPEITHOCTH u3MepeHui pH, HaxoaaT cpeaHe-
apupmernueckoe 3HaueHUE N, p 17151 TaHHOTO OyPEPHOTO pacTBOpPA.

PaccuuThIBal0OT OCHOBHYIO a0COJIFOTHYIO IMOTPEITHOCTh NMPU WU3MEPECHUU aK-
TUBHOCTH HOHOB BOAOPOaa A, i, pH, 17151 060ux xaHanoB 1o popmysie:

AopH = Nu3M cp _pHam; (All)

rae pH,, — 3aauenue pH o 'OCT 8.134-2014, BoctipousBoanmoe OyhepHbIM
pactBopoM — pabounm 3tasnioHoM pH npu remnepatype 25 °C.
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PaccuuThiBaloT NMpUBEIEHHBIC MOTPEITHOCTH TPEOOpa30BaHUS WU3MEPEHHOTO
3HaueHus pH B BBIXOIHOW TOK Il BCeX 3a(pMKCHPOBAHHBIX 3HAYCHHUH BBIXOHOTO
TOKa Y4-20 1 Yo-5, %0, 7151 000MX KaHAJIOB 1O popMyiam:

— T BBIXOJHOI'O TOKa B J1uamna3oHe oT 4 1o 20 MA:

_ N _ —N
|:b130 —(4+16- usm Hau)
Voo = T duan_.100 %:; (A1.2)
— JUIA BBIXOJHOTO TOKa B quana3oHe ot 0 1o 5 MA:
| 0-5 _5. Nu3M -N Hay
8blX N wan .
Vo5 = c -100 %, (A1.3)

rae N,., — 3HadeHue HkHero npeaena « MINy» mporpamMmmupyemoro nuamnazo-
Ha n3Mepenni pH o BeIxonHOMY TOKY, paBHOe 1 pH;
Nouan — paszHoctb Mexay 3HaueHussMu «MAX» u «MIN» nporpammupye-
MOro nuamna3zoHa usmepenuii pH, pasnas 10 pH.

PesynbraT onpeneneHuss 0OCHOBHOM aOCOIIOTHOM morpemnoctu pH-merpa npu
n3MepeHur pH cuuTaroT yJ10BIeTBOPUTEILHBIMU, €CIIH:
— i1 UCIIOJIHECHUH ¢ OyiokoM jatunkoB bJ[-902

— 0,05 < A, < 0,05;

— JuIg ucriojgHeHur ¢ 6mokamu natuyukoB BJI-902A u BJI-902MII ¢ snekTpo-
JIOM CTeKJISIHHbIM KoMOuHupoBanHbiM DCK-10617/7, pH-31mexkTpoaoM ¢ resieBoi cu-
ctemoil cpaBHeHus, Tun INPro 4800 wmnm xomMOMHMpPOBaHHBIM PH-31EeKTpOAOM
SZ195.2
—0,05 <A, ,x<0,05;

— I ucnoaHeHuit ¢ Onokamu matankoB BJ1-902A u BJ[-902MII ¢ koMmOu-
HUpOBaHHBIM PH-35ekTposoM ¢ TeneBbiM 3anonHeHuem, tun 201020/51-18-04-22-
120/837 (Jumo), kombuHHpoBaHHbIM pH-35mekTpogoM ID 4510 vm KOMOMHHUPOBAH-
HbIM pH-3nexTpogom ASPA3111-100-2.1M

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

PesynbpTaT mpoBepku OCHOBHOM MPUBEICHHON MOTPEIIHOCTH MPEe0Opa3oBaHUs
M3MEPEeHHOTO 3HaYeHusI pH B BBIXOHOM TOK MpeoOpa3oBaTessi CYUTAIOT YIOBJIETBO-
PUTEIIBHBIM, €CII BBITIOJHSAIOTCS YCIIOBUS:

—08=7y, ,,<08;

—-08<7y,,<08:
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A1.10.4 OnpegeneHne [OMNONHUTENBHON aBCOMOTHOM MNOrpPeLLIHOCTU
npu namepeHun pH, BbI3BaHHON U3MEHEHNEM TemrnepaTypbl aHanU3npyemou
cpenbl (MorpeLlHoCcTb TeMnepaTypHOM KOMNeHcaLmnn)

A1.10.4.1 Mogrotoska K U3MepeHnsaMm

[TonroroBka k U3MepeHuUsIM aHasiornyHa npuBeaeHHon B m. A1.10.3.1,
Mynetumerp APPA-305 He ncnonb3yror.

A1.10.4.2 lNpoBeneHne n3mepeHun

C moMoIIpi0 TepMoCcTaTa JOBOJIAT TEMIIEPATYPy BOIBI O BEPXHETO 3HAYCHUS
temmneparypHoit komrencaruu (50,0 = 0,2) °C mna 6noka maruukoB bJ[-902 mbo
(60,0 £ 0,2) °C nnsa 6mokoB natunkoB BJ1-902A, B/[-902MII u noanepKuBaroT ee ¢
OTKJIOHEHMEM OT ycTaHOBUBIIErocsa 3Hauenus + 0,2 °C.

[TpoBomsatr m3mepenue pH omHOTO M3 TpeX (C YYETOM MPEUMYIIECTBEHHOTO
JyanazoHa U3MepeHui npu skcruryatauud pH-metpa) OydepHbIX pacTBOpoB — pa-
6oumnx sTanonoB pH, BocnipousBoasamux 3nauenus pH 3,56; 4,01; 10,00 mpu Temrre-
parype pactBopa (25 + 0,2) °C, nisa temnepatypsi (50 £+ 0,2) mudo (60 + 0,2) °C.

H3mepenus MOBTOPSIOT HE MeHee Tpex pa3. OUKCUPYIOT MOTyYeHHBIC 3HAYC-
Hus N, pH.

[IpoBomAT aHalOrMyYHbIE W3MEPEHHs Ui KaHala B, ecium B KOMIUIEKT
pH-meTpa BxoasT aBa 6J10Ka JaTYUKOB.

A1.10.4.3 ObpaboTka pe3ynbTaToB M3MEpPEeHUi

Ecnn makcumanbHOE pacxoxI€HUE pe3ysbTaToB u3Mepenui pH He npesbliia-
€T IMpeJiesia OCHOBHOM JOMYCKAEMOM MOTPEIIHOCTH u3MepeHu pH, Haxonar cpeaHe-
apumernyeckoe 3Hauenue N; ., pH.

PaccuuThiBaloT TOMOTHUTEIRHYIO a0COMIOTHYIO MOTPEmHOCTh pH-MeTpa mpu
U3MEPEHUM AaKTUBHOCTM HOHOB Bojxopoaa At pn, pH, g oOoux kaHanoB 1O

bopmyie:
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At pH = Ntcp —th, (Al4)
rae pH; — 3nagenue pH mo 'OCT 8.134-2014, Bocnipon3Bogumoe OyhepHbIM
pactBopoM — paboumMm dtajoHomM pH npm Ttemmeparype (50 + 0,2) mmbo

(60 +0,2) °C.

Pe3ynpTaT mpOBEpKH CUYUTAIOT YIOBIECTBOPHUTEIBHBIM, €CIIM BBITTOHSIOTCS
YCIJIOBHSI:
— s pH-meTpa ¢ 6moxkoM natunkoB b/[-902

~ 0,10 < A¢pr < 0,10;

— nis pH-metpa ¢ 6mokamu matankoB bJ[-902A u BJ1-902MII ¢ snektpogom
CTEKJISSHHBIM ~ KoMmOuHUpoBaHHbIM JCK-10617/7, pH-snexktpogom ¢ reneBou
cuctemMoil cpaBHeHus, Tun InNPro 4800, xomOuHMpoBaHHBIM pH-31n€KTpOIOM
ASPA3111-100-2.1M

— 0,10 < Apn £0,10;

— i pH-metpa ¢ 6inokamu natuukoB BJI-902A u B/[-902MII ¢ xomOuHuU-
poBaHHBIM PH-3mekTpogoM ¢ TeneBbiM 3amoiHeHueMm, Ttum 201020/51-18-04-22-
120/837 (Jumo), komOuHUpOBaHHBIM PH-31ekTpomoM SZ 195.2, ¢ KOMOMHUPOBaH-
HbIM pH-3nektponom ID 4510

— 0,20 < A¢pn £0,20.

A1.10.5 OnpegeneHne oCHOBHOM abCoOMOTHOW norpewHocTn pH-meTpa
Npyv N3MepEHNN TeMmnepaTypbl aHann3npyemoun cpeabl

A1.10.5.1 MogroToBka K U3MepeHnsam

[ToaroroBka k m3MepeHusM — B coorBeTcTBuHm ¢ . A1.10.3.1.

Mynstumerp APPA-305 He HCIOJIB3YIOT.

BmecTo 6ydepHoro pactBopa UCNONb3YIOT JUCTUILUIMPOBAHHYIO BOY.

Onektpoabl 6710k0B AaTunkoB bJ[-902, B/1-902A B qucTULIIMPOBAHHYIO BOIY
HE MOTPY>KaloT.

[Ipenen mporpamMMupyemMoro AuarnazoHa U3MEPEHU TeMIepaTypbl yCTaHaB-
JTUBatOT paBHbIM 99,9 °C.

C mnoMmouipr0 TepMocCTaTa JOBOJAT TEMIEPAaTypy BOJbl J0 3HAYEHUS
(25,0 = 1,0) °C u nmoaepXKUBaIOT €€ C OTKIIOHEHHUEM OT YCTAaHOBUBUIETOCS 3HAUCHUS
+0,2 °C.

IHpumeuamnue— Jlninposepku B Touke ¢ Temrneparypoit (0,0 + 0,5) °C
JIOITYCKAETCsl UCIIOJBb30BATh CTAKaH C BOJOMW, 3alOJHEHHBIN JIbJOM, YCTAHOBJICHHBIN
Ha MAarHUTHYIO MEIIAJKY.
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A1.10.5.2 NposeaeHne n3mepeHuit

®dukcupyroT nokazanus pH-merpa no temneparype t, °C, u nokazanus Tep-
mometpa JIT-300 t,, °C, mpu Temneparype B Tepmoctate (25 = 0,2), (0 + 0,5) °C, a
TaK JXe:

e (50,0 = 1,0) °C nna 6noka gatunkoB BJ[-902 ¢ 351eKTpOOM CTEKJISTHHBIM
3C-10601/7 u snextponom cpaBHeHus: ICp-10106-3,0;

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

e (60,0 £1,0) °C nnsa 61oka gatunkoB bJI-902A ¢ 371eKTpoIoM CTEKJISTHHBIM
koMOuHupoBaHHbiM DCK-10617/7, koMOMHUPOBAaHHBIM PH-3JIEKTPOIOM C TelIeBbIM
sarrostHeHueM, tur 201020/51-18-04-22-120/837 (Jumo);

e (90,0 £ 1,0) °C nmns O6moka gatuukoB BJI-902A ¢ xKOMOMHUPOBAHHBIM
pH-a1exTpogom ID 4510;

o (100,0 + 1,0) °C nns 6mnoka naturkoB b/1-902A u pH-anextponom c rene-
BoM cuctemoil cpaBHenus, Tun INPro 4800, komOuHupoBaHHBIM PH-31EKTpOIOM
SZ 195.2, komObuanpoBanusM pH-31exTpogom ASPA3111-100-2.1M.

[TpoBomAT MpoBEpKY BTOPOTO OJIOKA JATYMKOB, €CJIU OH BXOJIUT B KOMILJICKT
pH-merpa.

A1.10.5.3 O6paboTka pe3ynbTaToB U3MEPEHMI

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

- 093 < tu3M - ta < 093

A1.10.6 Onpenenenrie OCHOBHOM aOCOIOTHOM MOTPENTHOCTH Mpeodpa3oBaTe-
as ipu m3mepernu DJIC mns ucnonnenuii 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

A1.10.6.1 MNMogroToska K U3MepeHnsaM

Co0OuparoT yCTaHOBKY B COOTBETCTBUU ¢ pucyHkoMm A1.10.3.
3aMEHSIIOT JaTYMK TEMIIEpaTypbl Mara3uHoM cornpoTuBieHuid P4831.
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[TonOupasi compoTHBIIEHHE, YCTAaHABIMBAIOT TIOKA3aHWs WHAWKATOpa OJIOKa
npeoOpazoBaTeIbHOro Mo TeMiepatype paBHbimu 20,0 °C.

3aMeHSI0OT AJIEKTPOIHYI0 cucTteMy npubdopom B1-12. [Ins ynobcTBa moakito-
YEHUS UCIIOJIb3YIOT UMUTATOP AJIEKTpogHOM cuctembl U-02.

A1.10.6.2 lNpoBeaeHve namepeHui

OnpeneneHne OCHOBHOW aOCOJIIOTHOW MOTPELIHOCTH IMpeoOpazoBarelis Mpu
m3Mepernu J]1C BBITIOTHAIOT B TOUKaxX, COOTBETCTBYONMX MuHYyC 1000, Munyc 500,
0, 500, 1000 mB.

Bxirouarot pexxum nzmepenun I/1C.

Ha Bxon xanama A 61oka mpeoOpa3oBaTeIbHOTrO noaaroT Hanpsbkenue U, mMB,
ot nipudopa B1-12, pasaoe munyc 1000, munyc 500, 0, 500, 1000 mB.

Jlnst kaxxaoi Touku (PUKCHUPYIOT MOKa3aHWs WHIUKAaTopa OJjoka nmpeodpas3oBa-
tensHoro U,,,., MB.

[IpoBosAT MpOBEpPKY BTOPOro OJI0OKA JATYMKOB, €CIUM OH BXOJUT B KOMIUIEKT
pH-merpa.

A1.10.6.3 ObpaboTka pe3ynbTaToB M3MEPEHUI

PaccunThIBaloT OCHOBHYIO aOCONIOTHYIO MOTPEIIHOCTH MpeoOpa3oBaTess mpu
usmepenun JIC A, 55c, MB, 17151 06oux kaHanoB 1o ¢popmysie:

A0 aqCc = Uu3,w_ U. (Al5)

PGByHBTaT IMPOBCPKHU CHUTAIOT YAOBJICTBOPUTCIBHBIMU, CCJIN JJISI BCEX TOYCK
BBITIOJIHACTCA YCIIOBUC!

Al.11 O¢dopmiieHue pe3yJbTATOB IOBEPKHU

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

Al.11.3 Ecnu no pe3ynprataMm noBepku pH-MeTp Npr3HAIOT HENPUTOIHBIM K
IPUMEHEHUIO, CBUJIETENILCTBO O NIOBEPKE aHHYJIMPYIOT U BBIIUCHIBAIOT U3BELICHHUE O

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

(cnpasounoe)
3HayeHua pH ctaHgapTHbIX BydepHbIX PacTBOPOB
B 3aBUCUMOCTUN OT TemMrnepaTypbl

Tabnuya b.1
Bydepnbie pacTBOpPHI U UX COCTaB
Kannit Kamnit Kamuit Harpuit Harpuit Harpuit
TeTpaoKcajaT |TUAPOTApTPaT|TUApOodTAIaT| MOHOTHAPO- | Terpabopar |[ruapokapOOHAT
Tewm- (0,05 MOJH,/KF) HachIeHHbIH(0,05 MOJIB/KT) dochar 0,05 momb/kr)(0,025 MoJB/KT)
rnepa- KHs(C204)2x | PAcTsop KHCsH404 {0,025 mons/kr), Nao,B4O7x +HaTpUi
TZI()ja’ %2H,0 ipu 25 °C) +KaJIUi IUTUII- x10H,0 KapOoHaT
KHC4H4Os podocdar (0,025 mMob/KT)
(0,025 MOIB/KT) NaHCOs+
NaHPO4+ +Na2COs
+KH2PO4
1,65 3,56 4,01 6,86 9,18 10,00
- - 4,000 6,961 9,451 10,273
5 - - 3,998 6,935 9,388 10,212
10 1,638 - 3,997 6,912 9,329 10,154
15 1,642 - 3,998 6,891 9,275 10,098
20 1,644 - 4,001 6,873 9,225 10,045
25 1,646 3,556 4,005 6,857 9,179 9,995
30 1,648 3,549 4,011 6,843 9,138 9,948
37 1,649 3,544 4,022 6,828 9,086 9,889
40 1,650 3,542 4,027 6,823 9,066 9,866
50 1,653 3,544 4,050 6,814 9,009 9,800
60 1,660 3,553 4,080 6,817 8,965 9,753
70 1,67 3,57 4,12 6,83 8,93 9,730
80 1,69 3,60 4,16 6,85 8,91 9,73
90 1,72 3,63 4,21 6,90 8,90 9,75
95 1,73 3,65 4,24 6,92 8,89 -
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NMPUNOXEHUE B

(cnpasounoe)

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

10,00

9,00

~
8,00 -

PH(t)

T~ ~

7,00

Temnepatypa
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NMPUNOXEHUE I

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

1 IPOTOKOJ CBA3U B3OP

I'.1.1 ®usnueckuii uaTepdeiic: RS-485.

['.1.2 TlapameTpsl CBSI3U:

— ckopocth ooMmena (bitrate): 1200, 2400, 4800, 9600, 19200, 38400, 57600,
115200 o6ut/c;

— KOJ-BO OuT ganHbIX (Nbits): 8;

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

— KOHTPOJIb YeTHOCTH (parity) — HeT, 4eTHOCTh, HEUCTHOCTb.

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

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

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

1 Gaiit: mpeamoOyma (Head) (255);
2 Gaiit: ceteBoit aapec (NetAddr) (0-255);
3 Gaiit: HOMep kaHaia (ChNum)
0 — 610k mpeoOpa3zoBaTEIbHBIH,
1 — xanHaim A,
2 — kaHazi B;
4 Gaiit: kox oneparuu (CodeOp) (mpu oTBeTe cTapiuuii OUT paseH 1);
5 Gaiit: crapmmuii O0aiT nanHbx (HiDataByte);
6 Oaiit: miaamuii 0anT ganuHbx (LoDataByte);
7 GaiiT: KoHTpOJbHAs cymMa (CS).

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

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

rae B CS 3aHOCHTCS TONBKO 8 OUT MITaIIIEN YACTH MOITYYEHHON CyMMBI.

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

0x01 — axgpec ycrpoiictBa NetAddr ;

0x00 —nomep kanana ChNum;

0x02 — xon oneparnuu: peructp Type ;

0x00 — crpammuii 1 MaaaIIUK OalT TaHHBIX;

0xF9 — konTposbHas cymma, pacutaddas o popmyie (1) u paBHa:
(OXFF + 0x01 4+ 0x00 + 0x02 + 0x00 + 0x00) + 1 = 0xF9.

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

rae, 0xFF — npeamOyna Head;

0x01- anmpec ycrpoiictBa NetAddr;

0x00 — Homep kanasna ChNum;

0x82 — xox omeparuu oTBeTa: peructp Type;

0x00 — 3nauenwme peructpa Type cTapiasi 4acTh;

0x02 —3nauenue peructpa Type mMuajamas 4acTb;

OX77 —xoHTpOJBHAS CyMMa, pacuTanHas 1mo ¢popmysie (1) u paBHa:
(OxFF + 0x01 + 0x00 + 0x82 + 0x00 + 0x02) + 1 = 0x77.
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['.1.5 ®opmynsl pacdera 3HaYCHHS] PU3MUECKUX BETUINH /17151 KaHATOB A 1 B

['.1.5.1 ®opmyna pacuera usmepsiemoro IC
DIC = EMF, (2)
rae O/1C — u3MepeHHoe 3HaueHue ¢ ANEKTPOJAHON cUCTEMBI, MB;
EMF — xox D/1C, dpopmat cm. B Tabmuie I'.8.

['.1.5.2 ®opmyna pacuera 3HaUEHUS TEMIIEPATYPBI

T
t:E’ (3)

rae t — 3Hauenue remmeparypsl, °C;
T — kox Temneparypsl, popmat cM. B Tadaune 1.8,

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

pH
rAc _pH — 3HAYCHUC aKTUBHOCTH MOHOB BOOOPOIA,
PH — Ko aKTUBHOCTH MOHOB BOJI0poAa, (popmat cm. B Tabmure I'.8.

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

pona, mpuBeAeHHas K Temreparype 25°C

_pH25= (&25) (5)

100
rae PH25 — 3HaueHHe aKTUBHOCTH HOHOB BOAOPO/IA MPUBEICHHON K TEMIIe-

parype 25°C;

PH25 — ko1 aKTHBHOCTH MOHOB BOJIOPOJIa IPUBEACHHOM K TeMIIepaType

25°C, dbopmart cm. B Tabmuie I'.8.

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

I1e s,— 3HAYCHUE KPYTHU3HBI DIEKTPOAHOM cuctemsl, %;
S — Ko/ 3HaUeHMs YJJTMHEHMS Ka0ens, B popmaTe 0€33HAKOBOTO TBOMYHO-

ro npcacTaBJICHUA YHUCJIA.

[.1.5.6 ®opmyna pacuera KOOPAUHATHI HU3O0MOTCHIMATIBLHONW TOYKHU DIIEK-

TPOAHON CHCTEMBI 3JIEKTPOJHON CUCTEMBI

E, = (Ei) » (7)

A€ g,— 3HAaYCHHC KOOPpAHNHATHI HBOHOTGHHHaHLHOﬁ TOYKHU BHGKTPOHHOﬁ CH-

CTEMbI C-)JIeKTpOI[HOﬁ CHCTCMBI, MB,

Ei — ko 3HaYCHHS KOOPIUHATHI N30TIOTEHITHAIBHON TOYKH 3JIEKTPOTHON

CHCTCMBI, B (l)opMaTe 3HAKOBOI'O IBONYHOI'O NPEACTABICHHUUN YHUCJIA.
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['.1.5.7 ®opmyna pacuera MUHUMYyMa Juana3oHa usmepsemoro pH

Mun.quamna®Ha = [%j, (8)

rae MuH.quana3oHa — MakCUMaIbHOE 3HaUCHHE AuanazoHna pH;
MIiNDIAP — kon nuana3zoHa, B ¢opMaTe 0€33HAKOBOTO JABOMYHOTO IIPE/I-
CTaBJICHUSI YHCIIA.

[.1.5.8 ®opmyna mumpuHsbl quana3ona usmepsiemoro pH

lup.ninanaz»Ha = [M) ) (9)

10

rae [lup.inana3zona — MakCHMaJIbHOE 3HAUYCHHUE auana3ona pH;
widthDIAP — kox nuana3ona, B hopMaTe 0€33HAKOBOTO JIBOMYHOTO TPE/-
CTaBJICHHS YKCJIA.

[.1.5.9 ®opmyna pacuera makcumyma yctaBku pH

Makc.ycT. = (wj ] (10)
10
rne Makc.ycT. — MakcUMaJIbHOE 3HaueHHue ycTaBku PH;
MAX — kon ycraBky, , B (popmare 0€33HAKOBOTO JIBOMYHOTO MpECTaBIIe-
HUS YHUCIIA.
['.1.5.10 ®opmyna pacuera MUHUMyMa ycTaBku pH
MuH.yCcT.= [Mj ] (11)
10
rae MuH.yCT. — MUHUMaJIbHOE 3HaYeHue ycTaBku PH;
MIN — kon ycTaBku, B (popmare 0€33HaKOBOIO IBOMYHOTO MPEACTABICHUS
qucna.
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.2 TPOTOKOJI OBMEHA «MODBUS RTU»

['2.1 Tunbr paHHBIX U (OpMaTbl HMX MPEACTABICHUS NPUBEICHBI B
tabmuue I'.9.

Taonuya I'.9 — Tunvl OanHbIX U hopMamvl ux NpeoCcmasieHus

Oo6o3Hauenne IIpumevyanus
OnnobutoBas OyineBa nepeMeHHasl:
bool 0 — FALSE;
1-TRUE.
uintl6 / uint32 be33nakoBoe 1ienoe anuHoi 16 6ur / 32 our.
float3? Yucio ¢ ruraBaromiei TOUKo OJuHAPHONW TOYHOCTH pazMepom 32 ourta
(4 6aiita), IEEE 754-2008.
ASCIIZ TekcToBasi CTpOKa ¢ TEPMHUHUPYIOIIUM HYJIEBBIM OalTOM.

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

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

Mapamerp 3HaveHus
JlormycTUMBIE CKOPOCTH 1200, 2400, 4800, 9600,
oOMeHa, 6ut/c 19200, 38400, 57600, 115200
CrtapToBBIX OUT 1
but nanabBIX 8
CTOomnoBBIX OUT I nnu 2
KoHTposs yeTHOCTH HET, YeTHOCTh, HEUETHOCTh
Cnoco0 nepenauun miagamum 6utom Briepen (LSB first)

['.2.3 PeanuzoBaHHasi pa3HOBUAHOCTH mporokosa: MODBUS RTU. [lns
cripaBku cMm. http://www.modbus.org.

I'.2.4 Tlpunmun Hanoxxenust modenu input- / holding-perucrpoB Modbus Ha
JTAHHBIC PA3JIMYHBIX TUTIOB MPU YIAKOBKE:

— TMOAPa3yMEBAETCs, YTO TOPSATIOK OMTOB B THIAX JAHHBIX U B PETUCTPaX
Modbus coBmamaer (Maaaiimii OUT JaHHBIX MAKYETCS B MJIAIIANA OUT perucTpa
Modbus).

— MJIAIIIMA OalT JaHHBIX MaKyeTcs B Miaamui 6aiT peructpa Modbus, a
CTapUIMii OalT TaHHBIX — B CTAPILIU).

— €CJIM THI TaHHBIX 3aHUMAET HECKOJIbKO CMEKHBIX PETUCTPOB, TO MIIAJIIICE
CJIOBO JIaHHBIX TIaKyeTcs B peructp Modbus ¢ Maaammm agpecom


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

(cnpasounoe)

1.1 Kabenb coeanHUTENbHbIN

NMPUMEHAEMbIE KABEJIA

Kabens coequauTensubii K902 BP43.03.000 (pucynok /lI.1), mocrapisieMblit
M0 OTJEIBHOM 3asiBKE, MpeIHa3HayeH g coequHenus Omoka natuukoB bJ[-902 u
BJ1-902A c 6moxom npeodpazoBaTenbHbIM pH-MeTpa.
OcHOBHBIC MMapaMeTphl Kabelss COOTBETCTBYIOT 3HAUYEHUSM, MPUBEICHHBIM B

tabmue J1.1.
Tabnuya /.1
Kabenn Macca, Kr, Tun Tun
. JniHa, M
COCIUHUTEIbHBIN He Oosee PO3ETKH KaOes
K902.5 BP43.03.000 5 0,5 PC7TB, STP2-ST
K902.L BP43.03.000-01 oT 5 1o 100 - PCI10TB

PaszbeMm (posetrka PC10TB)
JUIA COETMHEHHUS ¢ OJIOKOM
npeodpa3oBaTeIbHBIM

Pazbem (Busika PC7TB)
I COEQUHEHUS C OJIOKOM
natunkoB b/[-902 u BJ1-902A

Pucynoxk J[.1 — Kabenv coeounumenvhwiti K902

[.2 Kabenu noBepo4Hble

J1.2.1 KaGens noepounsiii BP43.03.500 (pucynok [[.2), moctaBisieMblil 10O
OTIICTILHOM 3asiBKE, MpEeHA3HAYEH JJI COSANHEHUS OJI0Ka ycuiauTess OJIoKa JaTdu-
koB b/[-902 u BJ[-902A ¢ mara3uHOM CONPOTHUBIICHUI MpH MPOBEACHUU MOBEPKHU
pH-merpa wucnonnenunii 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 JJ1s1 OTIPEIeSICHUs] OCHOBHOM aOCOJIIOTHOM MOTPEITHO-
cTu nipeodpazoBares npu usmepenuu JJ1C.
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PozeTka
PC4TB
E ———————————————— T %) = IEE——
[ITencens
11II14-2 Knemma
00XuMHas
B 150 _

1010

A
Y

Pucynoxk J[.2 — Kabenv nosepounwiii BP43.03.500

Cxema noakntoyeHus: kabdenst nopepouHoro BP43.03.500 k Osoky ycunurenst
omoka gatunkoB b/[-902, BJ[-902A u marasuHy COINpPOTHUBIICHHUS MOKAa3aHA Ha pU-
cynke /1.3.

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

OcHoBHBIE MapameTpsl kabemnst moBepouHoro K902MIL.2 BP43.05.000 coot-
BETCTBYIOT 3HAUYCHHAM, IIPUBEIACHHBIM B Ta0nwume J1.2.

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

DIEKTPOJ JaTuuk
pH-2I€KTpOA cpaBHEHUS TeMIEPATyPhI

L~
Biok ycunurens,

0JI0Ka TaTYMKOB
B11-902, BA-902A BXOJ 1  BXOJ2 BXO/I 3

: \POSGTKa

ITencens H1H4-2/ PC4TB

Kabenp
MTOBEPOYHBIN

BP43.03.500

| 0000000
Knemma %/@/6605

00KUMHas Q Q/O O
/

MarasuH conpoTHBIEHUN
(umumayus memnepamypot)

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

Pasnem (posetka PC10TB) Paswvem (Buka KP2-16J4A)
TSl COSZIMHEHUS C OJIOKOM JUTSE COSTUHEHUS C
npeodpa3oBaTeIbHBIM 6s10xom mpatunkoB bJI-902MII

Pucynox J[.4 — Kabenv nosepounviti K902MII1.2



