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1.0. CoseTbl U NpeaynpexaeHun
Moxanyicra, BHWUMATENbHO MNpPOYTUTE MpeaynpexneHus, OornucaHHble B AaHHOM pasgene, 3TO0
NMOMOXET BaM OCYLLECTBUTb 6€30MNacHYy0 YCTaHOBKY, MCMONb30BaHME N 06CyXXMBaHME KOHTpoOiepa.
B XpaHuTe 3TO PYKOBOACTBO A4J18 KOHCYAbTauun no ntbon npobneme
B Hawuy KOHTponnepbl M3roTOBJIEHbI B COOTBETCTBUM C AENCTBYHOLIMMKU OOLLMMW HOpMamu,
obecneyeHHbIMM Mapkoh CE B COOTBETCTBUM CO CleAYHOLWMMU €BPONEenCKMMU CTaHaapTamu:
N°89/336/CEE kacaTenbHo "anekTpoMarHutHom coBmecTuMocTn", N°73/23/CEE kacaTenbHO
"HM3KOro HanpshxeHus", kak n nocneaytowas mogndukauns 93/68/CEE

Hawwn KoHTponnepbl AEACTBUTENBbHO BbICOKO HAAEXHbI M OTIMYAOTCA ANUTENbHOCTbIO paboTbl, HO
npu 3TOM HeobXoAMMO BHMMATE/IbHO M TOYHO C/eA0BaThb HAWWM WMHCTPYKUMSAM, OCOBEHHO Mo
ob6cny>xnsaHumio.

1.1. NpepynpexxaeHusn:
|_|p0M3BO,£I,MTeJ'Ib He HecCceT OTBETCTBEHHOCTU 3a Jobble HapyweHusa, CBA3aHHbleE C BMELUATEIbCTBOM
HeKkBannMUUNPOBAHHbIX NNL.

FAPAHTUSA: 1 rog [apaHTus He pacrnpocTpaHsercs Ha obopygoBaHue, UCOIb3yeMoe
Herpasu/ibHbIM 06pa3om. [apaHTusi AaeTcss [pou3BoAUTENIEM UMW ero aBTOPU3NPOBAHHbLIM
ANCTpn6bIOTOPOM.

1.2. loctaBKa U TPaHCNOPTUPOBKA KOHTPOJIJIEPOB

TpaHCNOpTUPOBKA KOHTPON/Siepa AO/KHA OCYLWECTBASATbCA WUCKIIOYUTENbHO B  BEPTUKASIbHOM
nonoxeHun. >anobbl Ha OTCYTCTBYHOLIMWA UM MNOBPEXAEHHbIN TOBap AO/MKHbI 6biTb caenaHbl B
TeyeHne 10 gHel C MOMeHTa MonaydeHus rpysa u 6yayT paccMmaTpumBaTbCcs B TedeHue 30 AHen C
MOMEHTa Nosy4yeHus xanobbl nponssoantTenem. Bo3Bpat KOHTPONIEPOB UKW APYrOro NOBPEXAEHHOIO
0bopyaoBaHMS AO/MKEH NpeaBapuUTeibHO OroBapuBaTbCa C MOCTABLLMKOM.

1.3. NpaBusbHOEe UCNoJib30BaHue

KoHTponnepbl A0MKHbI MCMOb30BATLCA UCKIOUNTENBHO ANS Uuenemn, Ansa KOTOpPbIX OHU pa3paboTaHbl,
a VMEHHO u3MepeHue u KoHTponb ypoBHSA pH (E.Co. pH), ypoBeHb KWCIOTHO-BOCTAHOBUTENBHOIO
noteHumana (E.Co. Rx), ypoeeHb cBoboagHoro xsopa (E.Co. Cl) n anektponposogHoctn (E.Co.CD) B
cucteme. Jlioboe MHOE MCnonb3oBaHMe — HenpaBW/bHOE, a, creaoBaTenbHO, onacHo. B cnyuae
COMHEHMUS CBSIXKMUTECH C MPOU3BOANTENEM.

MpounsBognTens He HeceT OTBETCTBEHHOCTM 3@ MOBpexaeHus 060pyaoBaHusl, Bbi3BaHHbIE
HenpaBU/IbHbIM UCMOMb30BAHUEM.

1.4. Puckm

B [locne BCKpbITMS YNakoBKU KOHTpossiepa ybeamtecb B ero LEenoCcTHOCTU. B ciyyae COMHeHun,
CBSIXXMTECb C MNOCTaBLWMKOM. YMakoBouYHble MaTepuanbl (0COB6EHHO MNacTUKOBbIE MNAKEThI)
OONXKHbI XPaHUTCA B HEAOCATaeMoOCTU OT AETEN.

B [lepea noacoeAMHEHMEM KOHTponfiepa K cetu ybeautecb, UTO HanpshKeHne CeTu
COOTBETCTBYeT pabouyeMy HanpshXeHWo KOHTponnepa. 3OTWM  AaHHbIE  HamnuWcaHbl  Ha
MHMOPMaLUMOHHOM Tabnnuke KOHTposnepa.

B SnekTpuyeckune noaKIUYEHUS A0NXKHbI COOTBETCTBOBaTb HOPMaM M nNpaBuiaM, UCNOJSIb3YEMbIM
B BalLlEM pernoHe

B CywecTBYHOT OCHOBHbIE MpaBusa, KoTopble Heobxoanmo cobntoaaThb:

1 - He poTparuBainTech A0 060pyaoBaHNS MOKPbIMU WX BNAXHbIMU pyKamu

2 - He Bknoualite KOHTpoAnep Horamu (HanpuMep, B 6acceriHax)

3 - He noaBepranTe KOHTPOJIEP BO3AENCTBUIO aTMOCHEPHbIX BO3AENCTBUN

4 - He pgonyckamTe MWCMONb30BaHUSA KOHTPOMJIEPOB AETbMWU  WUAM  HEMOArOTOB/IEHHbLIM
rnepcoHasiom

B B cnyyae HenpaBWbHOW paboTbl KOHTPOJSIEp@ BbLIK/KOUYMUTE €ro U MNPOKOHCY/IbTUPYHATECH C
HalWMMKM CneunannucTtamm no nosoay nNb6oro Heo6xoAMMOro peMoHTa

B Ecin Bbl pewnnm He MWCNonb3oBaTb KOHTpPONNep AnuTenbHoe BpeMms, ybegmTtecb, 4TO OH
OTKJIHOYEH OT CETU INEKTPONUTaAHUS

MNMepen nposegeHnem s106bIx paboT ¢ KOHTPOJIJIEPOM HEO6X0AMMO:
1. OTcoeamHUTb MNWHbI OT CETEBOM PO3ETKM WAN OTKIKUYUTL MNUTAHWE  ABYXMNOJOCHbIM
BbIK/1HOYATENIEM C MUHUMAsbHbIM PACcCTOSIHMEM MexAy KOHTakTamu 3 MM (Puc. 4)
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2.0. O6wme pasmepsbl (puc. 1)
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3.0. TexHMYeEcKMe XapaKTepucTuku KoHTposuiepos E.CO.

SJIEKTPONMUTAHMUE
CTaHaapTHO o aononHUTENBHOMY 3aMpPOCY
PH/RX CD/CL PH/RX CD/CL

230B+15% 50 'y, 6 VA | 230B+15% 50 'y, 2 VA | 120B-24B AC60 'y 6 VA | 120B-24B AC 60 'y, 2 VA

BXOAbl
OnucaHue pH Rx CD CL
BxoaHoe cornpoTtuB/ieHne 16 16
naTunka 10° Om 10° Om - -
TemnepatypHas 0-100 °C )
KoMreHcaumns pyyHas perynmpoBka ) )

K1 (20mS f.s.)
Jatunk 31eKTponpoBogHOCTH - - K5 (2.0mS f.s.) -
K5 (200uS f.s.)

ABTOMarmyeckas

TEMepaTypHas KOMIeHcaums B ) NTC 1000W }
Aatumk xnopa - - - SCLO1
BbiIXOAbl
Pe3suctuBHasa | MHayKTUBHas Mcrepesuc
OonucaHue HBII"{I))((%%HCL Harpyska Harpyska id
p pH Rx CD CL pH Rx cb CL
+/- 80uS (20mS);
Bbixop set 1 on/off 5A max 230B 1 A/230 B +/- 8uS (2.0mS); +0.06ppm

+/-0.8pS (200S)

+/- 80uS (20mS);
Bbixos set 2 on/off 5A max 230B 1A/230 B +/- 8uS (2.0mS); +0.06ppm
+/-0.8uS (200uS)

Bbixon Ans 4-20 mA 50-300 OM - - -
camonucya
U3MEPEHUSA
OnucaHue Mapamerp
pH Rx CD CL
/[lnanazoH 0 - 20mS
. 0-14pH -1400... + 1400 mV 0-2.0mS 0-10ppm
n3mepeHnun 0'200“8
10uS (0-20mS)
PaspeleHue 0.1 pH 1mV 1uS (0-2.0mS) 0.01 ppm
0.1uS (0-200uS)
JIMHENHOCTb 0.5% 0.5% 0.5% 0.5%
20uS (0-20mS)
CrabuibHOCTb 0.05 pH 1mV 2uS (0-2.0mS) 0.05 ppm
0.2uS (0-200uS)
20uS (0-20mS)
lMoBTOpPSiEMOCTb 0.05 pH 1mV 2uS (0-2.0mS) 0.05 ppm
0.2uS (0-200uS)

OBLUME AAHHBIE

OnucaHue XapakTepucrmka
Martepuan MNonwucTtmpon
Pasmepb! (MM) 186x159x113
Bec (kr) 1.3
Knacc 3awmtbi IP65
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4.0. Bo03MOX>HbI€ NOJIOMKU, o6wimne ana KoHTponnepos cepum E.CO.

lpen nposegeHneM peMoHTa y6eanTech, YTO HACOC OTKJIIOYEH OT CETH /IeKTPONUTaHNS

1) KOHTPOJIJIEP HE 3AIlYCKAETCS
a. MNMposepbTe NoakIOUYEeHNE 31eKTPONUTaHNS
6. MpoBepbTe NpegoxpaHnTenn (TObKO eC/in OHW BHELUHUE)

2) KOHTPOJIJIEP NMPON3BO4ANT HEKOPPEKTHbIE UN3MEPEHWUS
a. [lposepbTe Kanubposky npubopa
6. lMpoBepbTe Ka4YeCcTBO UCMOJIb3YEMOI0 3/1eKTpoAa

3) KOHTPOJIJIEP HE NEPEKJIFOYAETCS HA AOMNOJIHUTEJ/IbHOE OBOPY/JOBAHUE

a. YbepuTtecb, 4TO "TOUKaA yCTaHOBKMU" BbiCTaB/fieHa NpaBuIbHO

6. Y6eautecb, uTO nepeknoyatenb "Oxid/Red" ycTtaHOBNeH B MpaBuiibHOE MOJIOXKEHME, He
KOH(MNMKTYET ¢ TpeboBaHMAMN [03MPOBaHUS.
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5.0. KoHTtponnepbl cepum E.CO.PH

E.Co. pH
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5.1. YcraHoBKa kKOoHTposasnepa E.CO.PH

SatPoInH(ﬂ-?] Set Point 2 (8-9)
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Ha nuHax 4-5 konoakn pyHKUMIA HeT

a.- NoacoeanHUTe KOHTPOIEP K CETU 3NEKTPONUTaHUS

b.- YcTaHOBUTE aepxaTenb 3N1eKTpoAoB

c.- NoacoeanHuTe aneKTpoa K KoHTponnepy dyepe3 BNC KOHHeKTOp, NoBepHYB ero Ha 90°

d.- NMepeseante "Functions selector" (Bbibop ddyHKkumMin) (no3.6 Pwuc.5) B nonoxeHne Setl.
OTperynupynTte TOYKY YCTaHOBKW Ao Tpebyemoro ypoBHS pH c nmomowbto noteHumomeTtpa (nos3.8
Puc.5). NoBTopuTte Te xe onepauumn ans tToukm Set2 (Tonbko npm Heob6xoanMMocCcTH).

e.- Ncnonb3ymte kHonky "Acid/Alk" (Kucnota/wenoys) (no3.7 Puc.5) ans ycraHOBKM Tuna AO3MPYyEMOro
peareHTa. Hanpumep: Touka yctaHoBkm pH 9 mn Heobxoammo pnob6aBnssTb KUCIOTY, YCTaHOBUTE
Bbik/itouaTenb B nosoxeHne "Acid" (kucnota). KoHTpoanep nepeknlyuMTCs Ha BHewHee
obopynoBaHue (Hanpumep, Hacoc), koTopoe byaeT AO3MpoBaTb peareHT nNpu yposHe pH Bbiwe 9.
Ecnn Tpebyetcsa pobaBnATb wenodyb, TO HeobXoAMMO nepeBecTV nepekstodaTesb B MNOS0XKeHue
"Alk" (wenoyb), B 3TOM cny4yae KOHTponnep 6yper gaBaTb CUrHanA K 3anyCcKy Hacoca npu
ypoBHe pH Huxe 9.

5.2. dnekTpnuyeckue noakNroYeHnss U PyHKLUNN BbIXOAHbIX KOHHEKTOPOB

Bbixoa TOUKM yCTaHOBKM 1 nogksatoyaeTcs K NMHaMm 6-7, TOYKM YCTAaHOBKKM 2 K NuUHaM 8-9.
KoHTaKkTbl nogkai4vaeMble K nMHaMm 6-7 n 8-9 aBnaTcsa 6€CKOHTaKTHbIMM, MO3TOMY Ha HUX HET
HanpsbxeHusa. [Onsa noaknl4vyeHus Hacoca (MM Apyroro BHELWHero ycTponcTea) Heobxoaumo
noaKNYMUTL NpoBoda K dase, HehTpanm wn 3emnae (Kak MnokKasaHo Ha puc.3). B paHHOM
KOHTpoiiepe ecTb Bbixoa 4-20MA ang noakntodeHns camonmcua (4MA=0pH; 20MA=14pH)
MPUMEYAHWE: KOHTaKTHaa KonoakKa pacwmpsaeMas

1 - BNC koHHeKTOp pH anektposa
2 — Bbixogq mA a4s1s camonucya

3 - Bbixog SET 2

4 - Bbixog SET 1

5 - MNoagknwoyeHne 220B

(Fig. 4)
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(Fig. 5)

1 - Ancninei

2 — Py4kun ynpaBreHunsi KaanbpoBku

3 - KHonika BKJ1/BbIKJ1

4 - UHankaTop cratyca paboTtsi

5 - Pyuyka perynnpoBkn TemnepatypHON KOMeHcaymm

6 — Tymbiep nepekarodeHuss pexnmmoB: pH nameperHune, ycraHoBka SET 1, SET 2
7 — TyMbnep nepeKk/ato4eHNs PEXNMOB: LLE/104b/KNC/10Ta

8 - Tymbnep pexunma kanmbposkn SET 1, SET 2

9 - UHAuKaTop cocTosiHus pexuma SET 1, SET 2

5.4. KannbpoBka
Bce koHTponnepbl pH kanubpyloTcs Ha 3aBoae, MNO3TOMY BaM OCTaeTCs TONbKO MNpPOU3BECTU
He3HauyuTesNnbHble peryJnpoBKkuU. DTO CBA3aHO C TUMNOM MPUMEHAEMOro 3nekTpoda u pabouen
TemnepaTypbl npeobnagatowen B CUCTEMe, YTO BAMSIET Ha YpoBeHb pH. Mbl pekoMeHayeM CBepsiTb
peanbHble MoKasaHusa AaTuuka c rpaMkoM He MeHee OA4HOMO pasa B Mecsl, KakK onucaHo panee.
Mpn nposepke paboTbl AaT4YMKOB mMcnonb3ynte aBa 6ydepHbix pactesopa pH 4 n pH 7 ecnu Bbl
paboTtaeTe c kucnotot mnu pH 9 n pH 7 ecnu ¢ wenoubto.
B BpyuyHylo oTperynupyinTte TemnepaTypHyto KomneHcaumto "°C" (nos3.5 Puc.5) B cooTBeTCcTBUM C
TemnepaTypon 6ydepHoro pacrteopa.
B [lomMecTuTe 3neKkTpoa B pacTeop pH 7 Ha HECKONbKO CeKyHA.
B OtperynmpynTte "A°" (no3.2 Puc. 5) noka Ha gucnnee He otobpasntca 3HaveHue pH 7.00,
NPOMOMNTE 3N1EeKTPOA YMCTON BOAOM.
B [loMecTuUTe a1eKTpoa Ha HECKONIbKO ceKyHA B pactBop pH 4 vnam pH 9
B Otperynmpynte pydkon "pH" (no3.2 Puc.5) yposeHb pH noka Ha gucnnee He otobpasunTcsl 3Ha4YeHme

COOTBETCTBYIOLLEE NCNOSIb3YEMOMY PacTBOP
MNMPUMEYAHMUE: Bo Bpems paboTbl NUHbI 6-7 (BI:>IXO,£I, SET 1) n 8-9 (BbIXO4 SET 2) HaxogsaTca B
3aKpbITOM MOSTOXEHWUU.

5.5. TectupoBaHue aneKkTpoaa

Mo 3aBeplleHnn KanmbpoBKM 3aMKHUTE BHYTPEHHWE KOHHEKTOPbl, MCMNONb3ys MeAHblA NpoBoA. ITO
03HayaeT obHyneHwe npubopa, NpuM 3TOM Ha AUCNNEe AOMKHO 0TOo6pasnTbCs 7, 3TO O3HayaeT, 4To
3NEKTPO4 HaxoguTcs B paboyeM coCTosHWUM. Y aneKkTpoda ecTb cneunduyeckuin napaMmeTp — HyeBown
AONycK paBHbIN £ 20mV, 4To cooTBeTCTBYET NpuMepHo 0,4pH. Bo3Hmkatowme norpewwHocTy, Hanpumep,
7.00pH £0.3, 6yayT HaxoauTCH B npeaenax 4aHHOro Aonycka.

+380 362) 622033 ¢ 630801 8 www.etatron.com.ua
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5.6. Ouncrtka m o6cnyxusaHue anektpoaa pH

Ecnun anekTpoa He ncnosb3yeTcs AnnTenbHoOe BpeMs Heo6XoAMMO MOMECTUTb €ro B pacTBOp Xjopuaa
kanua (KCl). O6pasoBaHue HaneTta Ha Kopryce 3/eKTpoZa MOXET MNpUBECTU K HenpaBubHOMY
UYTEHMIO AaHHbIX. CNocob M cpeacTBO OYUCTKWM anekTpoda HeobxoaAuMo BbibMpaTb B COOTBETCTBUU C
0bHapy>eHHbIM 3arps3HeHMeM. B criyyae TOHKOro HaneTa CTPSAXHUTE 3/1eKTPoA, KakK TEPMOMETP UK
OMNpbICHUTE AUCTUNNNMPOBAHHOM BoAOW. OpraHM4YecKuin 0CadoK WM CTOMKUI 0cagokK Heobxoammo
yAanaTb Npu MOMOLWM XUMMWYECKMX npenapaTtoB. [MpuberaTtb K MexaHWMYEeCKOM O4YUCTKEe 3NneKTpoaa
MOXHO TOJSIbKO B KpamHUX Cry4yasix, HO Npu 3TOM Heob6XoAMMO MOMHWUTbL, 4TO nboe noBpexaeHune
2Q1IEKTPOAA MOXET cAaenatb €ro NnpuMeHeEHne HEBO3MOXHbIM. Ecnu ouncrtka 21EKTPOAa HE BJINAET Ha
3 @eKTMBHOCTL ero paboTbl, ero Heob6XxoAUMO 3aMeHUTb. DnekTpoj BblpaboTan CBOW pecypc B
c/lydae oWnboK M3MEepEeHUs UM MeaneHHoro cpabartbiBaHus. BbisBUTb CTapeHWe 31eKTpoda MOXHO
NOMeCTMB npeaBapuUTEbHO OYMLLEHHbIW AaTuMK B pacTBOp C M3BECTHbIM YypoBHeM pH, ecnu
NorpewwHocTs n3mepeHuns npeebiwaet 10%, 3nekTpod He NpUroaeH K MCNosb30BaHWUo. [daHHbIRA
3NeKTpoa HE0bX0ANMO 3aMEHUTD.

5.7. BoccraHoBJ/eHue

Ona BOCCTaHOBAEHUS 3neKkTpoda HeobxoAMMO NpouM3BecTUM creayroulee. Mbl pacnoaoXuam Tunbl
06paboTkn B Mopsake yBEMYEHUS arpecCMBHOCTM M XOTUM 3aMeTUTb, UYTO AaHHble npouenypbl
Heobs3aTeNIbHO yNy4laT KavyecTBo paboTbl AaTumMKa, @ B HEKOTOPbIX CAy4daax u yxyalwar.

1. Momectnte snekTtpog B 0,1 pactBop consHon kucnotbl (HCI) Ha 15 cekyHA, omnonocHuTte
yncton Bogo m onyctmte B 0,1 pactBop rmapokcmpa HaTtpusa (NaOH) Ha 15 cekyHg,
onosiocHUTE euwe pas. lNoBTopuTe AaHHyl MNpoueaypy Tpu pasa, a 3aTeM BbINOJHUTE ele
OAHO M3MepeHue. Ecnu mamepeHmns no npexHeMy HEKOPPEKTHbl NEpenanTe K ciepytowemy
aTany.

2. lMomectute anektpoa B 20% pacteop rugpoandtopnaa ammoHns (NH2F-HF) Ha 2-3 MUHYTHI,
OMOJIOCHUTE YMUCTOW BOAOW 3aTeEM BbINOJIHUTE elle 0AHO u3MepeHue. Ecnu maMmepeHnusa no
NpeXxHeMy HeKOppeKTHbl NepenauTe K cregytowemy atany.

3. MomectuTte anekTpoa B 5% pacteop dTopmcToBoaopoaHon (naaBmkoBoi) kucnotel (HF) Ha 10
CeKyHA, OMoSIOCHUTE 4YUCTOM BOAOM M BbICTpO nepeHecuTe B 5N pacTBOp COMSIHOM KWUCIOTbI
(HCI), ononocHute ewe pa3. Ecnn namepeHUs no nNpexHeMy HEKOPPEKTHbI, OCTAETCS TOJIbKO
3aMEeHUTb 3/1IEKTPOA.

5.8. lep>xaTtenu aneKTpoaos

CywectByeT Tpu Tuna pgepxatenen: off-line pgepxartenb 2-x anektpoAos, in-line n norpyxHomn
aepxatenu. MNMpu 3ToOM HEOH6X0AMMO MOMHUTL, YTO PaACcCTOsSIHME MeXAy TOYKOM 3abopa v anekTpoaa He
AOJIXKHO 6bITb MEHbLUE OAHOro MeTpa.
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6.1. YctaHoBKa koHTponnepa E.CO.RX
Set Point 1 (B-7) - Set Point 2 (8-8)
F TN i

rowmn | ue | e | orew | oren | [ ares | [ g

12345678 al AR

mun

Ha nuHax 4-5 konoakun pyHKUNIA HeT

a.- NoacoeanHUTEe KOHTPONIEP K CETU 3NEeKTPOnUTaHus

b.- YcTaHOBUTe gepxaTenb 31eKTpPOAOB

c.- NoacoeanHnTe 3neKTpoa K KoHTponsepy depe3 BNC KOHHeKTOp, NOBEpPHYB ero Ha 90°

d.- NMepeseante "Functions selector" (Bbibop ddyHKkumin) (no3.5 Puc.8) B nonoxeHne Setl.
OTperynupynTte TO4YKYy YCTaHOBKM A0 TpebyeMoro ypoBHs RXx € noMouibk noteHumomeTpa (nos.7
Puc.5). NoeTopuTe Te xe onepaunn ansa Touku Set2 (Tonbko Npu HEO6XOAUMMOCTH).

e.- Mcnonb3yite kHonky "Ox/Red" (Okmcnutenb/BocctaHosneHne) (no3.6 Puc.8) ansa ycraHoBKM Tuna
[03upyeMoro peareHTta. OKMCAUTENb YBEIMYEBAET, @ BOCCTAHOBUTE b YMEHbLUAET YpoBeHb RX B cucteme.
Hanpumep: Touka yctaHoBkn 700mV Heobxoammo pAob6aBnaTe OKUCAUTENb, YCTaHOBUTE
BblK/tOWaTeNnb B nonoxeHume "Oxid" (okmcnutenb). KOHTponsiep NEepekl4vYnTCs Ha BHELHee
obopynoBaHme (HanpuMmep, Hacoc), KoTopoe 6yaeT A0O3MpOBaTb peareHT Npu ypoBHE RXx Huxe
700mV. Ecnu TpebyeTcs BbINONHUTL 06paTHbIM npouecc Heo6X0ANMMO NMepeBecTn nepeksrvaTtenb
B nonoxeHne "Red", B 3TOM cnydae KOHTposnnep 6yaer gaBaTb CUMIMHas K 3anyCcKy Hacoca npwu
ypoBHe Rx Bbiwe 700mV. Bceraa umenTte BBMAY, 4YTO YpPOBEHb RX 3aBUCUT OT WM3MEHEHWN
ypoBHsa pH; ecnn pH B cucteme konebnetrca Mbl pekoMeHAyeM aob6aBuTb NnbB0O KOHTponnep
E.Co.PH, nnmbo Hacoc co BCTPOEHHbIM KOHTposisiepoM pH.

6.2. dneKTpnyeckme NoAKMIOYEHNUA U PYHKLIMMN BbIXOAHbIX KOHHEKTOPOB

Bbixo4 TOYKM YyCTaHOBKK 1 noAk/o4aeTcs K NMHaM 6-7, TOYKM YCTaHOBKKW 2 K NMHam 8-9.
KoHTaKTbl nogkat4daeMble K nMHaMm 6-7 n 8-9 aBnatTcs 6€CKOHTaKTHbIMMU, MO3TOMY Ha HUX HET
Hanps>keHusa. [Ong nNoAKNIYEeHUS Hacoca (MAM ApYroro BHELWHero YCTpoucTBa) HeobxoauMo
noakMwuYMTb npoBoga kK ddase, HenTpanm wn 3emnae (Kak MnokasaHO Ha puc.6). B paHHOM
KOHTpos/lepe ecTb Bbixog 4-20MA ana  noaknwdyeHms  camonucua  (4MA=-1400mV;
20MA=+1400mV). MPUMEYAHMUE: KoHTaKTHasa KonoAka paclwmpsaemas

1 - BNC koHHeKTOp Rx 3/11ekTposa
2 - Bbixog mA 4518 camornucya

3 - Bbixog SET 2

4 - Bbixoq SET 1

5 - lNMoaknrwyexHne 2208

(Fig. )
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6.3. NMNaHenb ynpasneHuns koHTposnepa E.CO.RX

N

- “ E:Co: Rx

(Fig. 8)

1 - Aucnnesi

2 — Py4ku ynpasrieHnsi KaanbpoBxku

3 - KHonika BKJ1/BbIKJT

4 - NHankaTtop crtatyca paboTtsbl

5 — Tymbnep nepexknroyerHnsi pexumoB: RX namepenne, ycraHoBka SET 1, SET 2
6 — Tymbsiep nepeknrodeHus pexunmoB: OkucieHne/BocctaHoBieHne

7 — Tymbnep pexuma Kaambposku SET 1, SET 2

8 - UHankaTop cocrosiHns pexuma SET 1, SET 2

6.4. KannbpoBka
B OTcoeanHuTe 31EKTPOA OT KOHTposnepa, nepeMkHute BNC KOHHEKTOp, MCMOofb3ys MeAHbIN
npoBoa.
B OTperynupynte "A°"(no3.2 Puc. 8), utobbl Ha aucnnee otobpasumnocb 00; ecnu nepen
HOMIAMW CTOUT MUHYC NPOAO/IKANTE BpallaTb Py4YKY NOKa OH He UCYEe3HeT
B [logcoeanHUTe aNeKTpoa U NOMECTUTe ero B pactBop 475mV Ha HECKO/bKO CEeKYHA.
B OTperynupynte pydykon "mV" (no3.2 Puc. 8) 3HauyeHMe noka Ha aucrnnee He otobpasmtcs
475mV,
NMPUMEYAHME: B0 BpeMs paboTbl MMHbI 6-7 1 8-9 HaxoaATCS B 3aKPbITOM MOMOXEHUN.

6.5. Ouncrka n obcnyxmBaHue anekrTpoaa RX

Ecnun anekTpoa He ncnonb3yetca AnnTenbHoe BpeMs Heo6XoAMMO MOMeCTUTb ero B pacTBOp XJopuaa
kanua (KCl). O6pasoBaHue HaneTta Ha KoOpryce 3/eKTpoAda MOXET MNpPUBECTU K HenpaBUbHOMY
UYTEHMIO AaHHbIX. CNocob M CcpeacTBO OUYMCTKM 31eKTpoda HeobxoauMo BbibMpaTb B COOTBETCTBUU C
obHapyXeHHbIM 3arpsa3HeHMeM. B cnydyae TOHKOro Hanerta CTpPAXHUTE 3/1eKTpos, KakK TeEpMOMETpP MU
OMNpbICHUTE AUCTUAIMPOBAHHOM BOAOW. OpraHMYeckuMim ocajoK MM CTOMKUA 0CagoK HeobxoauMo
yAansaTb Npu MOMOLWM XMMWYECKMX npenapaToB. [puberaTb K MexaHWYECKOM OYUCTKE 3N1eKTpoaa
MOXHO TOJSIbKO B KpamHUX Cry4yasix, HO npu 3ToM Heob6xoAMMO MOMHUTbL, 4YTO nboe noBpexaeHune
3NEeKTpoAa MOXeT caenaTb ero NpMMeHeHue HEeBO3MOXHbIM. EC/iM ouMcTKa anekTpoda He BAUSET Ha
addeKTMBHOCTL ero paboTbl, ero Heob6XxoAMMO 3aMeHUTb. DneKkTpos BbipaboTan CBOW pecypc B
cnydae ownboK mM3MepeHus unm meaneHHoro cpabaTtbiBaHusA. BbiSBUTb CTapeHWe 31eKTpoAa MOXHO
NMOMECTMB MNpeABapUTENIbHO OYULLEHHBIA AaTYMK B PacTBOp C WM3BECTHbIM YypoBHeM RX, ecnm
NOrpeLwHocTb namepeHunsa npesbiwaet 10%, 31eKTpo4 He NpUrodeH K MCMosib30BaHWUD. [daHHbIN
aneKTpoa HeobXoaANMMO 3aMEHUTD.
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6.6. [llepes3arpyska

Onsa BoccTaHOBNEHMs 3anekTpoda HeobxoAMMO MpPOM3BECTM crieayroulee. Mbl pacnonoXuam Tunbl
06paboTkn B nopsake yBeSMYEeHUS arpecCMBHOCTM W XOTUM 3aMeTUTb, 4YTO AaHHble npoueaypbl
Heobs3aTeNbHO yNyJlwaT KavyecTBo paboThbl AaTumMKa, @ B HEKOTOPbIX Cy4dasax u yxyalwar.

4. NMomectute anektpoa B 0,1 pactBop consHom kucnotbl (HCI) Ha 15 cekyHA, ONOAOCHUTe
uncton Bogon m onyctmte B 0,1 pactBop rmapokcmaa Hatpua (NaOH) Ha 15 cekyHg,
onosiocHUTe elwe pas. loBTopuTe AaHHYK MNpoueaypy Tpu pasa, a 3aTeM BbINOJHUTE elle
OAHO u3MepeHue. Ecnn usmepeHus no npexHeMy HEKOpPpPeKTHbl nepenauTte K cneayloueMy
3Tany.

5. Nomectute anekTtpos B 20% pacteop ruapoandtopuaa ammoHms (NH2F-HF) Ha 2-3 MUHYTHI,
OMONIOCHUTE YUCTOW BOAOW 3aTEM BbLINOJHUTE elle OAHO u3MepeHue. Ecnu unsMepeHus no
NpexXHeMy HeKOppeKTHbl NepenauTe K crefyrowemy stany.

6. [lMomecTtute anekTpoa B 5% pacrteop ¢TopuctoBogopoaHon (nnaBmkoBon) kncnotel (HF) Ha 10
CeKyHA, OMosIoCHUTE 4YnCTOM BOAOM M 6bICTpO nepeHecuTe B 5N pacTBOp COMSIHOM KWUCAOTbI
(HCI), ononocHuTe ewe pa3. Ecnn namepeHusa no npexHeMy HEKOPPEKTHbI, OCTAEeTCs TOJIbKO
3aMeHUTb 3NEKTPOA.

6.7. [lep>xaTesnin a3N1IeKTpoaoB

CywecTtsyeTr Tpu Tuna pepxatenen: off-line pgepxatenb 2-x 3nekTpogos, in-line v norpyxHon
aepxatenu. Npn 3ToM HeO6XO0ANMMO MOMHUTbL, UTO PacCTOsSHME MeXAy TOYKOM 3abopa 1 anekTpoha He
AOJIKHO 6bITb MEHbLUE OAHOro MeTpa.
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7.1. YcTtaHOBKa KOHTpoJsuiepa E.CO.CL
Set Point 1 - Set Point 2
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Fig. 9

a.- NMoacoeanHUTE KOHTPONIEP K CEeTU 3/IeKTPonMTaHus

b.- YctaHoBuTE gaTumnk xnopa

c.- Noagknounte patumk Pt (MnatuHa), kopnuHeBbii npoBoa U Cu (Meab), cBeTno rony6om,
npuM noMowm ABYXMNOJOCHOro kabens k koHTaktam 3 (Pt) u 4 (Cu) koHHekTOopa (Puc. 10b),
ybeauTech, 4TO NONSAPHOCTL cobnoaeHa

d.- 3anporpamMMmpyinTe TOUYKY YCTaHOBKM 1, yaepxuBasd kHonky SET1 »n oaHoBpeMeHHO
yCTaHaBnmBas TpebyeMoe KONMYECTBO xJlopa B AumanasoHe 0 to 10ppm wucnonb3ys
COOTBETCTBYHOWY pydyky set 1. Korga yctaHoBKa 3aBeplueHa KHOMKY MOXHO OTNyCTUTb. [ns
NporpaMMmMpoBaHMa TOYKW YCTAaHOBKW 2, npoBeauMTe BbllWeonucaHHble AeNCTBUA TONbKO C
KHOMNKaMM N pyykamm oTHOCALWMMMCA K Touke SET2.

7.2. dneKTpUYeckme noakovYeHns n GPyHKLUN BbIXOAHbIX KOHHEKTOPOB

Ona Touku yctaHoBkKu 1 ncnonb3lymnte nuHbl OUT SET1, ans Toukn yctaHoBku 2 — OUT SET2.

[aHHble NuHbI ABNATCA 6€CKOHTaKTHbIMU, MO3TOMY Ha HWUX HET HanpsixeHus. [ns noaknyYeHus
Hacoca (MM Apyroro BHELWHEro ycTpomcTea) HeobXxoAnMMO NOAKAIOUMTL NpoBoAaa K dhase, HenTpanu
n 3emne (Kak nokasaHo Ha puc.9). B gaHHOM KOHTponnepe ecTb Bbixoa 4-20MA ANns NOAKIOYEHUS
camonucua (4MA=0ppm; 20MA=10ppm)

NMPUMEYAHMWE: KoHTaKTHasa Kosoaka paclumpsaemas

— KOPUYHEBbLIN

2 3

CUHUI

Puc.10b

1 - KoHHekTop SCLO1/SCLO3 garumka xsaopa
2 — Bbixog mA a1 camonucua

3 - Bbixog SET 2

4 - Bbixog SET 1

5 - lNoaknrwyexHne 2208

Puc. 10
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7.3. NaHenb ynpasneHuns koHTposniepa E.CO.CL
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1 - Aucninei

2 — Pyykun ynpaBrieHusi KaanbpoBKu

3 - KHonka BKJ1/BbIKJ1

4 - UHankaTop cratyca paboTtsi

5 - Tymbnep nepexknoyeHns pexumos: Normal/Inverse (HopmanbHbii/O6paTHbIi)
6 — KHorika oTobpakeHnsi TOYKN yCTaHOBKU

7 — TyMbnep pexuma kaanbposku SET 1, SET 2

8 - UHankaTop cocrosiHus pexuma SET 1, SET 2

7.4. KannbpoBka

B [loacoeamHuTe anekTpoa, cobntogas exoabl ang Pt (MnatuHa) n Cu (Meab), ybeantechb, 4to
nonsipHoCTb cobnogeHa.

B 3HayeHne AO0MHKHO CTabunnsmpoBaTbCHA, ANS 3TOr0 MPOrOHUTE 4epe3d AaTuMK YUCTYH BOAY
6e3 xsiopa B TedeHMe OA4HOro 4yaca. Ansg npaBunbHOM paboTbl gaTtymMka MNOTOK B CUCTEME
[OJ1KEH ObITb MOCTOSAHHBIM, 0K010 50 n/y

B Otperynupymntbe pydykon ZERO "A°" (no3.2 puc. 11), Tak 4Tobbl HAa AMcnsiee 0TO6pa3naoCh
0.00ppm

B [lponycTuTe 4yepe3 AaTYMK BOAbl C M3BECTHbIM ypoOBHeM Xxjopa (MCnonb3yihTe TecT-Habop
ANs ero onpeaeneHuns)

B Otperynupymnte pydkoin Gain (ppm) (no3.2 puc. 11) go Tex nop noKka Ha gucniee He
oTo6pasmnTca 3Ha4YeHMe COOTBETCTBYHOLEE U3MEPEHHOMY TeCcT-Habopom

NMPUMEYAHMUE: B0 BpeMsa paboTbl nnHbl OUT SET1 n OUT SET2 HaxoasaTCs B 3aKPbITOM MOSIOXEHUM.
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8.1. YcraHoBKa koHTpoanepa E.CO.CD

Set Point 1 - Set Point 2
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a.- NMoacoeaAnHUTE KOHTPONEpP K CEeTU 3/1IeKTpPonuMTaHus

b.- YcTaHOBUTE gaTumMK 3n1eKTPONPOBOAHOCTHM

c.- MNoaknwunTe gaTymK K KOHHEKTOpPaM, Kak rnokasaHo Ha puc. 136

d.- 3anporpaMMupyinTe TO4UKY yCTaHOBKWM 1, yaepxuBas kHonky SET1 (no3. 6, puc. 14) wu
OAHOBpPEMEHHO YyCTaHaBfnuMBas TpebyeMoe 3HauyeHpe 3/71eKTPONpoBOAHOCTM B AuanasoHe 0 to
20 mS, wucnonb3ysd COOTBETCTBYIOWYHO pydky set 1. Korga ycTtaHoBKa 3aBeplueHa KHOMKY
MOXHO OTMNYCTUTb. NS NpOorpaMMmMpoBaHUSA TOUYKM YCTAHOBKW 2, NpPOBEANTE BbllLEOMUCAHHbIE
AEeNCTBUSA TOMbKO C KHOMKAaMU U py4yKaMn oTHOCALWMMUCS K Touke SET2.

8.2. DnekTpuueckme NoAKNIOYEHUA U PYHKLUN BbIXOAHbIX KOHHEKTOPOB

Ong Toukun yctaHoBKM 1 ncnonb3ynte nuHbl OUT SET1, ana Toukm yctaHoBku 2 — OUT SET2.

JaHHble NUHbI ABAAOTCA 6ECKOHTAKTHbLIMKU, MO3TOMY Ha HWUX HET HanpsxeHud. Ona noakayeHus
Hacoca (MM Apyroro BHELWHEro yCTPOMCTBa) HEOOXOANMMO NOAK/UYUTL NPOBOAA K ha3e, HENTpanu
n 3emne (Kak nokasaHo Ha pwuc.12). B paHHOM KOHTposiepe ecTb Bbixoa 4-20MA ans
nogkntdeHmsa camonumcua (4MA=0mS; 20MA=20mS/2.0mS/200uS)

NMPUMEYAHUE: KOHTaKTHasa KoaoaKa paclwmpsaemas

—— KOPWUYHEBLIN

2 3

CUHUN

1 - KOHHEeKTOp AaT4ynkKa 3/71eKTPOrpoBOAgHOCTH
2 — Bbixoaq mA 4518 camonucuya

3 - Bbixoa SET 2

4 - Bbixog SET 1

5 - lNMoaknrwyenne 2208
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8.3. NaHenb ynpasneHus koHTpossiepa E.CO.CD

1 - Aucnnen

2 - Pyykun ynpasreHuns KaanbpoBKku

3 - KHonka BKJ1/BbIK/1

4 — UHankKaTop cratyca paboTsi

5 - Tymbriep nepexknroyeHus pexumon: Normal/Inverse
6 — KHorka oTobpa)eHusi TOYKU yCTaHOBKM

7 — Tymbnep pexuma Kaambposku SET 1, SET 2

8 - NHaukaTop cocrosiins pexuma SET 1, SET 2

8.4. Kannbposka

B [loacoeamMHUTe JAaTyMK 3NEKTPOMPOBOAHOCTM, KaK MOKasaHo Ha puc. 136, KoHTakT 1
(ronybon npoeoa) u 2 (KOpUYHEBbI NpoBOA)

B He noMewas p[AaTyMK 3SNEKTPONPOBOAHOCTM B XKWAKOCTb OTperyanpynte 3HadeHue,
ncnonb3ysa kHonky "Ao" (no3.2 puc.14) noka Ha aucnnee He oTobpasntca 0 (zero)

B [omectnte aatunk CD B 6ydepHbii pactBop CD M ucnonb3dysa pyudky "mS" (nos.2 puc.14)
yCTaHOBUTE 3Ha4YeHue paBHOMY B MCMOJSIb3yeMOM pacTBOpeE.

B B cnyuyae mncnonb3oBaHusa CD patumka ¢ HeoH6XOAMMOCTbIO TeMnepaTypHOM KOMMNeHcauuu,
oTnasiiTe conpoTuMB/ieHNWe Ha KOHHekTope (Mo3.1 puc.13) Ha KOHTakTax 2 u 3, 3aTeMm
NnoACOEAUMHUTE AaTYMK K KOHTakTy 1 (kentbin nposoa — CD pmaTtumk), 2 (6enbin npoBoa —
CD paTuuk 1 gatyumk TemMnepartypsbl), 4 (3emns).

NMPUMEYAHMUE: B0 Bpems paboTtbl nMHbl OUT SET1 1 OUT SET2 HaxoasaTcsl B 3aKpbITOM MOSIOXKEHUMN.
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